
GRAS Notice (GRN) No. 737 
https://www.fda.gov/Food/IngredientsPackagingLabeling/GRAS/NoticeInventory/default.htm

GRAS NOTIFICATION FOR SOY 

LEGHEMOGLOBIN PROTEIN 


PREPARATION DERIVED FROM 

PICH/A PASTORIS 


Submitted by: 
Impossible Foods Inc. 
525 Chesapeake Drive 
Redwood City, CA 94063 



TABLE OF CONTENTS 


PART I: SIGNED STATEMENTS AND CERTIFICATIONS .................................................... 4 


PART 2: IDENTITY OF THE NOTIFIED SUBSTANCE ............................................................ 6 


2.1. Chemical Name ........................................................................................................6 


2.2. Common or Usual Name .........................................................................................6 


2.3. Applicable Conditions ofUse ................................................... : .............................. 6 


2.4. Composition .............................................................................................................7 


2.5. Specifications for food grade material .....................................................................8 


2.6. Method of Manufacture ......................................................................................... 10 


2.7. Strain Construction ................................................................................................ 11 


2.7.1 Production Strain ....................................................................................... 11 


2.7.2 Recipient Strain .......................................................................................... 12 


2.7.3 Construction of the Production Strain ........................................................ I 4 


2.7.4 Genome Sequence of the Production Sirain .............................................. 15 


2.7.5 Stability of the Production Strain ............................................................... 16 


2.7.6 Absence of Antibiotic Resistance Genes ................................................... 16 


2.7.7 Absence of the MXY0291 Production Organism in the Final Product ..... 16 


2.8. Potential Toxicants ................................................................................................. 16 


PART 3: DIETARY EXPOSURE ................................................................................................ 17 


3. I Estimated Dietary Intake ....................................................................................... I 7 


3. I .I EDI for Soy Leghemogiobin Protein ......................................................... 17 


3.1.2 EDI for LegH Prep (dry solids) ................................................................. 18 


PART 4: SELF-LIMITING LEVELS OF USE ............................................................................ 20 


PART 5: EXPERIENCE BASED ON COMMON EXPERIENCE IN FOOD BEFORE 1958 .. 21 


PART 6: NARRATIVE ................................................................................................................ 22 


2 



6.1 	 History of Safe Use ................................................................................................22 


6.1.l 	 Soy .............................................................................................................22 


6.1.2 	 Soy Leghemoglobin .................................................................................. .22 


6.1.3 	 Pichia pastoris ...........................................................................................24 


6.1.4 	 Method of Manufacturing ..........................................................................25 


6.2 	 Summary of Adverse Findings in the Literature ....................................................25 


6.3 	 Toxicology Studies ...............................................................................................25 


6.3.1 	 Subacute Toxicity ......................................................................................25 


6.3.2 	 Repeated Dose Toxicity ............................................................................ .26 


6.3.3 	 Mutagenicity/Genotoxicity Studies ...........................................................31 


6.4. 	 Assessment of Allergenicity ..................................................................................34 


6.4.1 	 Assessment of potential soy and legume cross-reactivity ..........................34 


6.4.2 	 Assessment of soy leghemoglobin and Pichia proteins within LegH 

Prep ........................................................................................................... .35 


6.4.3 	 Literature search ........................................................................................ .35 


6.4.4 	 Sequence homology .................................................................................. .36 


6.4.5 	 Pepsin digestion ........................................................................................ .40 


6.4.6 	 Assessment of potential cross-reactivity with meat allergic individuals .. .41 


6.5 	 Summary of Safety Testing .................................................................................. .41 


6.6 	 Expert Panel Report .............................................................................................. .42 


6.7 Basis for GRAS Conclusion ..................................................................................57 


PART 7: LIST OF REFERENCES ............................................................................................... 60 


LIST OF ANNEXES .................................................................................................................... 66 


3 



PART 1: SIGNED STATEMENTS AND CERTIFICATIONS 


I. 	 This GRAS notice is submitted in accordance with 21 C.F.R. Part 170, Subpart E. 

2. 	 Name and Address of Submitting Company: 
Impossible Foods Inc. 
525 Chesapeake Drive 
Redwood City, CA 94063 
Phone: (650) 461-4385 

3. 	 Name ofNotified Substance: Soy leghemoglobin protein preparation 

4. 	 Intended Conditions of Use: 
a. 	 List of foods and/or drinking water to be added to: Ground beef analogue 

products. 

b. 	 Proposed levels of use: Soy leghemoglobin protein preparation will be added to 
the ground beef analogue product to deliver not more than 0.8% soy 
leghemoglobin protein. 

c. 	 Purpose of substance in the food product: The primary purpose of the 
characterizing component of soy leghemoglobin protein preparation, soy 
leghemoglobin protein, is to create a flavor impact in ground beef analogue 
products. In addition, soy leghemoglobin protein has a nutritive value as a source 
of iron, analogous to the role of myoglobin as an iron source in meat. 

d. 	 Subpopulation expected to consume product: (if appropriate): No subpopulations 
are anticipated. 

5. 	 Statutory Basis for GRAS Conclusion: 
The statutory basis for the GRAS conclusion for soy leghemoglobin protein preparation 
is scientific procedures. Impossible Foods has assembled the scientific data to conclude 
that soy leghemoglobin protein preparation is generally recognized as safe for use as a 
component of ground beef analogue products. 

6. 	 It is the view of Impossible Foods that the substance is not subject to premarket approval 
requirements of the Federal Food, Drug, and Cosmetic Act based on Impossible Foods' 
conclusion that soy leghemoglobin preparation is GRAS for the intended use as a 
component of ground beef analogue products. 

7. 	 Availability of Information for FDA Review: The data and information that are the basis 
for Impossible Foods GRAS determination are available for FDA's review, and copies 
will be sent to FDA upon request, in either electronic format or by paper copy. Requests 
for copies and arrangements for review of materials cited herein may be directed to: 
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Gary L. Yingling 

Morgan, Lewis and Bockius, LLP 

1111 Pennsylvania Ave, NW 

Washington, DC 20004 

(202) 739-5610 

gary.yingling@morganlewis.com 


8. 	 Exemptions from FOIA Disclosure: 
The information provided in this application does not contain confidential or proprietary 
information, and therefore no FOIA exemptions are claimed. 

9. 	 Authorization to Share Trade Secrets with FSIS: 
Should FDA find the need to share the information in this application with FSIS, 
Impossible Foods has no objections. 

10. 	 Certification 
On behalf of Impossible Foods, I certify that, to the best of my knowledge, the 
GRAS notice is a complete, representative, and balanced submission that includes 
unfavorable information, as well as favorable information, known to me and 
Impossible Foods, and pertinent to the evaluation of the safety and GRAS status 
of soy leghemoglobin protein preparation for use as a component of ground beef 
analogue products. 

Signed: 

(b) (6)

10/02/2017 


Gary L. Yingling Date 
Senior Counsel 
Morgan, Lewis, and Bockius LLP 
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PART 2: IDENTITY OF THE NOTIFIED SUBSTANCE 

2.1. Chemical Name 

The preparation containing soy leghemoglobin protein (along with other components) 
that is used as a food ingredient in Impossible Foods Inc. ("Impossible Foods") ground beef 
analogue products is referred to as "LegH Prep". 

Soy leghemoglobin protein (UniProtKB/Swiss-Prot #: P02236, Genelnfo Identifier (GI) 
126241) is the chemical name of the characterizing component ofLegH Prep. The source of soy 
leghemoglobin protein is the soy plant Glycine max gene LGB2. Soy leghemoglobin protein is 
found in the root nodules of the soy plant. 

In this report, the terms "soy leghemoglobin" and "soy Ieghemoglobin protein" are used 
interchangeably to refer to the characterizing component of LegH Prep. 

2.2. Common or Usual Name 

As discussed in greater detail in other sections of this GRAS notification, Impossible 
Foods has determined that the use of LegH Prep as a component of ground beef analogue 
products is generally recognized as safe. 

According to the section 403(1)(2) of the Federal Food, Drug, and Cosmetic Act and 21 
C.F.R. § 101.4, a food product must list the common or usual name of each ingredient in the 
food. Impossible Foods recognizes, in this GRAS notification, that an appropriate common or 
usual name for the LegH Prep used in its products is "leghemoglobin (soy)". Impossible Foods 
will include "soy" on the label. In addition, Impossible Foods will notify consumers that the 
product "Contains Soy'' as required by the statute. 

2.3. Applicable Conditions of Use 

LegH Prep, a mixture containing soy leghemoglobin protein, Pichia (yeast) proteins, 
sodium chloride, and sodium ascorbate, is to be used as a plant-based protein component in 
nonanimal-derived food products with the texture, nutrition, flavor and aroma of traditional 
animal-derived foods. 

LegH Prep, along with several other Food and Drug Administration ("FDA" or 
"Agency") recognized plant proteins, will be components of the ground beef analogue products. 
Other proteins may include, but are not limited to, commercially available proteins from soy, 
pea, mung bean, lentil, corn, potato and wheat. LegH Prep will function to catalyse flavor 
chemistry and contribute to the nutritional quality of ground beefanalogue products. A typical 
ground beef analogue product will contain: 
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Component Ground Beef Analogue 
Protein 10%-25% 

Oils 0%-25% 
Miscellaneous1 2% 

Water 50%-75% 
1Miscellaneous ingredients include salt, flavors, vitamins, essential amino acids, etc. 

2.3.1 Levels of Use 

LegH Prep will be added to the ground beef analogue product to deliver not more than 
0.8% soy leghemoglobin protein. The use of LegH Prep in ground beef analogue products is 
self-limiting based on unacceptable organoleptic properties at higher levels. 

2.3.2 Purposes 

The primary purpose of the characterizing component, soy leghemoglobin protein, in 
LegH Prep is to create a flavor impact in ground beef analogue products. In addition, soy 
leghemoglobin has a nutritive value as a source of iron, analogous to the role of myoglobin as an 
iron source in meat. Once cooked and digested, both soy leghemoglobin and animal-based 
myoglobin release identical heme B molecules into the digestive system (Annex I). Studies 
using cell models of iron bioavailability have shown that the bioavailability of iron in soy 
leghemoglobin is equivalent to that of bovine myoglobin when in a food-like substrate (Proulx & 
Reddy, 2006). Thus, the use ofLegH Prep in ground beef analogue products will enhance both 
the flavor and the dietary profile of those products (Carpenter & Mahoney, 1992). 

2.4. Composition 

Hemoglobin proteins are found in most organisms, including bacteria, protozoa, fungi, 
plants and animals (Hardison, 1998). Hemeproteins are classified as globin/non-globin and 
symbiotic/non-symbiotic. Hemoglobin, myoglobin, and leghemoglobin are examples ofglobin 
proteins. Cytochrome oxidases, hemocyanins, and methemalbumin are examples of non-globin 
hemeproteins (Everse, 2004; Jokipii-Lukkari, 2009). Plant hemoglobins are classified according 
to function as symbiotic or non-symbiotic (Gupta, 2011). Symbiotic hemoglobins are found 
predominantly in legumenous plant species. The most studied symbiotic hemoglobins are the 
leghemoglobins of nitrogen-fixing legumes where they facilitate oxygen diffusion within root 
tissues. Nonsymbiotic hemoglobins have been identified in a wide range oflegume and 
nonlegume plants. The highest expression levels for nonsymbiotic plant hemoglobin are 
observed in metabolically active or stressed tissue (Anderson C.R., 1996). 

Impossible Foods has analyzed globin sequences from various sources, including the soy 
leghemoglobin protein presented in this notification, as well as widely consumed globin proteins 
from com, rice, barley, lupine, horse, tuna, and pig. As detailed in Annex I, these hemeproteins 
- animal myoglobins, plant hemoglobins and plant leghemoglobins - are structurally very similar, 
and all contain the identical heme B cofactor. The abundant consumption ofthe heme B cofactor 
is widespread in humans and other animals, as heme proteins, like myoglobins and hemoglobins, 
are abundant in animal tissues consumed as meat, and also are present in the leaves and other 
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routinely consumed parts ofplants. Thus, even though soy leghemoglobin itself is not widely 
consumed in the human diet, there is overwhelming evidence that heme B-containing globin 
proteins have been safely consumed throughout human history. 

2.5. Specifications for food grade material 

LegH Prep, the ingredient used in Impossible Foods's ground beef analogue, is 
standardized to contain at least six percent (6%) soy leghemoglobin protein. LegH Prep is 
stabilized with food-grade sodium chloride and sodium ascorbate. The product specification of 
LegH Prep is presented in Table 1. 

Proximate composition and heavy metal composition of LegH Prep were determined by 
Silliker Inc. (Salida, CA). Impossible Foods measured soy leghemoglobin protein concentration 
using ultra performance liquid chromatography (UPLC). Soy leghemoglobin protein purity was 
measured by Impossible Foods using SOS-PAGE, coomassie staining, and gel densitometry. 
Impossible Foods tested LegH Prep for total aerobic plate counts (AOAC OMA 990.12). 
AEMTEX Laboratories (Fremont, CA) tested LegH Prep for Salmonella (AOAC OMA 
2011.03), Listeria monocytogenes (AOAC OMA 2010.02), and E.coli 0157:H7 (AOAC RI 
020801). 

Five LegH Prep production runs and their respective batch analyses are shown in Table 1. 
All five batches fall within the specifications outlined in Table 1. Genotoxicology assessments 
were performed on batch PP-PGM2-16-015-101. To generate a sufficient quantity of material 
for testing, PP-PGM2-l 6-015-l 01 was generated by blending lots PP-PGM2-15-321-l 01, PP­
PGM2-15-341-l 01, and PP-PGM2-l 6-004-101. Each of the individual lots that went into the 
blend conformed to the LegH Prep specifications. Rat systemic toxicology assessments were 
performed on a freeze-dried sub-lot of PP-PGM2-16-088-101, as freeze-drying was necessary for 
incorporation ofLegH Prep into the animal feed. The relative percent composition of the solid 
ingredients was consistent between batch PP-PGM2-16-088-101 and PP-PGM2-16-088-301 (the 
freeze-dried sub-lot). 
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Table 1 L eg1HP ·ti r ac ana yses firom tive m . dependentrep spec1 1ca ions an dbth product1on runs. 

Soecifications 
PP-PGM2­
16-015-101 

PP-PGM2­
16-088-101 

PP-PGM2­
16-102-101 

PP-PGM2­
16-144-101 

PP-PGM2­
16-200-101 

Soy Leghemoglobin 
Protein (\v/w)1 6-9% 6.74o/o 6.39% 6.28o/o 6.74o/o 6.95% 

Soy Lcghemolglobin 
Protein Puritv fw/w)2 ;:::65% 82% 71% 85o/o 77o/o 86o/o 

Fat (w/w) S2% 0.05o/o <0.01% <0.01% 0.03% 0.08o/o 

Carbohydrates (w/w) 54% 1. 72o/o 0.99o/o 1.67o/o 2.01% 2.73o/o 

Ash (w/w) S4% 1.87% 0.67% 2.63o/o 2.62% 2.74o/o 

Solids (w/w)3 $24% 14.85o/o I2.55% I4.92% 17.3lo/o I8.44% 

Moisture (w/,v) ;::16% 85.15o/o 87.45o/o 85.08% 82.69o/o 81.56% 

pH 6.5 -8.5 7.I9 7.I9 7.38 7.0I 6.77 

Lead (ppm) <0.4 <0.0I <0.0I <0.0I <O.OI <O.OI 

Arsenic (ppm) <0.05 O.OI <O.OI <0.0I O.OI <O.OI 

Mercury (ppm) <0.05 <0.005 <0.005 <0.005 <0.005 <0.005 

Cadmium (ppm) <0.2 <0.00I <O.OOI O.OOI 0.003 O.OOI 

Aerobic plate count 
CCFU/e) 4 

<JQA4 <IO <IO <IO <IO <IO 

E.coli 0157:87 5 Absent by test 
Absent by 

test 
Absent by 

test 
Absent by 

test 
Absent by 

test 
Absent by 

test 

Salmonella spp. 6 Absent by test 
Absent by 

test 
Absent by 

test 
AbsenI by 

test 
Absent by 

test 
Absent by 

test 
Listeria 

monocvtoPenes 7 Absent by test 
Absent by 

test 
Absent by 

test 
Absent by 

test 
Absent by 

test 
Absent by 

test ..1Soy leghemoglobm protem may exceed 9% 1fadd1t1onal water (m01sture) 1s removed durmg the 
concentration step of the manufacturing process. Additional concentration (i.e. less water) does 
not change the composition of the dry solids. 
2 The balance of the proteins in the preparation is residual Pichia proteins. 
3 Percent solids specification is based on the sum of the maximum concentrations of total protein, 
fat, carbohydrates and ash. Maximum total protein was calculated as the maximum soy 
leghemoglobin protein concentration divided by the minimum soy leghemoglobin protein purity. 
4 AOAC OMA 990.12 
5 AOAC RI 020801 
6 AOAC OMA 2011.03 
7 AOAC OMA 20 I 0.02 
n/a = not applicable 

The Pichia production organism, MXY0291, does not contain antibiotic resistance genes. 
Therefore, LegH Prep does not contain antibiotic resistance genes. LegH preparations also do 
not contain viable MXY0291, the Pichiapastoris production organism. The soy leghemoglobin 
gene (LGB2) was generated by DNA synthesis and is the only recombinant DNA within 
MXY29 l that is not native to Pichia. Impossible Foods has been able to isolate detectable 
amounts ofPichia DNA from the final heme solution, and it has determined that about 0.2 mg/L 
ofPichia DNA will be present in LegH Prep. 
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LegH Prep may be stored at -20 °C as a frozen liquid for at least 12 months with no 
observable change in soy leghemoglobin protein stability or performance in ground beef 
analogue products. 1 

2.6. Method of Manufacture 

LegH Prep is prepared in four stages: construction of the production strain ofPichia 
pastoris, expression of soy leghemoglobin protein in submerged fermentation, enrichment and 
stabilization of the expressed soy leghemoglobin protein. All materials used in the production of 
LegH Prep are standard food grade or pharmaceutical grade ingredients or of a purity and quality 
suitable for their intended use (Aunstrup, Andersen, Falch, & Nielsen, 1979) (Taylor & Baumert, 
2013) (Enzyme Technical Association (ETA), 2005) and processing conditions are appropriate 
for food production under GMP. The product is standardized to a concentration of at least six 
percent (6%) soy leghemoglobin protein. 

2.6.1 Raw Materials 

Raw materials used in the fermentation and recovery process for soy leghemoglobin are 
standard ingredients used in the food/enzyme industry, and follow internal specifications (in line 
with Foods Chemical Codex, Ninth Edition requirements). These specifications include limits 
on lead and other pertinent heavy metals. The raw materials are of a purity and quality suitable 
for their intended use (Aunstrup, Andersen, Falch, & Nielsen, 1979); they are food grade and 
GRAS, or high-quality chemical or pharmaceutical grades (USP, NF, or ACS grades) from 
approved suppliers. 

2.6.2. Fermentation 

Soy leghemoglobin protein is expressed during submerged fed-batch fermentation using 
the P. pastoris MXY0291 production strain described above. Frozen cell banks for the 
production organism MXY0291 are maintained at -80 °C in 20% v/v glycerol as the source 
inoculum for soy leghemoglobin production. The master cell bank is stored at multiple 
locations. Working cell banks are prepared from the master cell bank and are tested for 
microbial purity, specific growth rate, and soy leghemoglobin yield prior to production 
fermentation. Fermentation broth is periodically analyzed microscopically to ensure culture 
purity. Process parameters including pH, temperature, agitation, dissolved oxygen, methanol 
concentration and glycerol concentration are routinely monitored throughout fermentation. 
Fermentations that incur microbial contamination and/or other process deviations that affect 
safety and/or quality are sterilized by steam in place and discarded. 

2.6.3 Recovery Process 

The P. pastoris cells in the fermentation broth are lysed by bead mill mechanical 
shearing. Insoluble material within the lysate is removed by centrifugation and microfiltration. 

1 Soy leghemoglobin is stable within Impossible Foods vacuum packed ground beef analogue product for at least 30 
days at 4 °C and at least 95 days at -20 °C. 
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Ultrafiltration is used to concentrate soy leghemoglobin protein. The resulting concentrated 
sample is formulated with sodium chloride and sodium ascorbate and stored as a frozen liquid. 
A schematic overview of the manufacturing process is presented in Figure I. 

Figure l. Schematic overview of the manufacturing process for LegH Prep: fermentation, cell 
lysis, solid separation, concentration and freezing. 

lFermentationl 

! 

Jcell Lysisl 

! 

Jsolid Separation! 

! 

Jconcentrationl 

! 

lFreezingJ 

Impossible Foods tests each independent fermentation broth to ensure the absence of 
Salmonella AOAC OMA 2011.03, Listeria monocytogenes AOAC OMA 2010.02, and E. coli 
Ol57:H7 AOAC RI 020801. The final product from every LegH Prep production run is tested 
for total aerobic plate count AOAC OMA 990.12 and Salmonella, Listeria monocytogenes, and 
E. coli OJ 57:H7 as described above. The presence of a pathogen, >104 CFU/g aerobic count, or 
failure to comply with the specifications outlined in section 3.2 Table 3, would result in the batch 
being discarded, the execution of additional sanitization standard operating procedures (SSOPs) 
in compliance with Impossible Foods' internal food-safety standards, and a root cause analysis. 

2.7. Strain Construction 

2.7.1 Production Strain 

Production strain Pichia pastoris MXY0291 was constructed from recipient strain Bgl l 
(MXY005 J) using a series of transformations with different expression constructs, in order to 
express soy leghemoglobin protein. In addition to the protein coding sequence for soy 
leghemoglobin, MXY0291 contains extra copies of native Pichia pastoris heme biosynthetic 
enzymes and modified Pichia pastoris transcription factor Mxrl, all expressed under the strong 
native Pichia pastoris alcohol oxidase promoter (pAOXI). This promoter has been demonstrated 
to produce high levels of recombinant proteins after producing biomass on glycerol, and 
inducingpAOXI with methanol (Cereghino & Cregg, 2000). The genome ofMXY0291 is fully 
sequenced and well-characterized. 

The Pichia pastoris production strain background complies with the Organization for 
Economic Development (OECD) criteria for Good Industrial Large Scale Practice (GILSP) 
microorganisms (OECD, 1992; OECD, 1993). It also meets the criteria for a safe production 
microorganism as described by Pariza and Foster, Pariza and Johnson, and several expert groups 
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(EU Scientific Committee for Food, 1992) (FAO/WHO, 1996) (International Food 
Biotechnology Council, 1990) (Jonas, et al., 1996) (OEDC, 1993) (Pariza, M. W. et al., 1983) 
(Pariza, M.W. et al., 2001). 

2.7.2 Recipient Strain 

The recipient strain is Pichia pastoris Bgl I (MXY005 l), which in turn is a derivative of 
Bgl 0. Both strains are commercially available and were purchased from BioGrammatics, Inc. 
(Carlsbad, CA). BioGrammatics, Inc. describes the lineage of their commercially available Bg!O 
and Bg 11 Pichia pastoris strains as follows: 2 

The general taxonomy of P. pastoris is: 
Name: Pichia pastoris 
Kingdom: Fungi 
Phylum: Ascomycota 
Class: Hemiascomycetes 
Order: Saccharomycetales 
Family: Endomycetaceae 
Genus: Pichia 
Species: pastoris 

The recipient Pichia pastoris strain Bgl 1 was derived from the well-characterized strain 
Y-11430, which is deposited in the collection at the Northern Regional Research Laboratories 
(NRRL). The lineage ofP. pastoris strain NRRL Y-11430 is detailed below, and was previously 
included in GRN 204, reviewed by the Agency in 2006. 

According to the definitive source of yeast taxonomy (Rij, 1984), as well as a thorough 
literature search, there are no indications that P. pastoris has been associated with animal or 
human illness. The following lineage for the P. pastoris Bgl 0 strain is based on genomic 
sequencing, literature sources, and from discussions with experts in this area. 

The first P. pastoris strains were isolated from an oak tree and a chestnut tree and were 
deposited in the collection at the Northern Regional Research Laboratories (NRRL)3 (see Figure 
2, and www.biogrammatics.com). Yeast strains screened by Phillips Petroleum for growth on 
methanol included two P. pastoris strains, designated NRRL Y-1603 (A TCC accession 28485) 
(ATCC, 2006b) and NRRL YB-4290 (NCAUR, 2006). Phillips Petroleum identified a P. 
pastoris strain with improved growth characteristics. The strain was designated 21-1 and 
deposited at NRRL, as NRRL Y-11430 (Wegner, E.H., 1986). This strain is now available from 
A TCC as 76273 (A TCC, 2005). No records are available confirming that NRRL Y-1603 or 
NRRL YB-4290 is the progenitor ofNRRL Y-11430, but it seems likely that one of them is the 
progenitor strain (Madden, K.R., 2014). NRRL Y-11430 was the progenitor strain for GS! 15, a 

2 Biogrammatics, Inc. supplied this information and the four paragraphs that follow to describe the recipient strain 
lineage. 
3 The NRRL collection is now known as the Agriculture Research Service Culture Collection and is at the Microbial 
Genomics and Bioprocessing Research Unit (MGB) ofthe National Center for Agricultural Utilization Research 
(NCAUR) in Peoria, IL. 
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NRRL Y-1603 NRRL YB-4290 
(ATCC 28485) 

NRRL Y-11430 
(21·1 Philips 
Petroleum 

ATCC 76273) 

GSllS 
(ATCC 20864) 

BglO 
(Biogrammatics, Inc.) 

SM01168 
(lnvitrogen) 

Bgll 
(Biogrammatics, Inc.) 

DVSA-PLC-004 
(Diversa, Corp) 

histidine auxotrophic mutant (his4-) (A TCC, 2006a; (Cregg, 1985)), a common Pichia pastoris 
strain provided in commercial kits by Invitrogen Corporation, and widely used as the parental 
strain of many biotechnology products. Additionally, the GS! 15-derived strain SMDI 168 is 
used for the GRAS approved production of BO! 6449 Phospholipase C (GRN 204). Like GS 115, 
the BioGrammatics, Inc. strain, Bg!O is also a derivative ofNRRL Y-11430, and genomic 
sequencing data performed by BioGrammatics, Inc. confirm the similarity ofNRRL Y-11430, 
Bgl 0 and GS! 15 (Figure 2). Additional taxonomic history of these strains is available in a 2009 
manuscript by C. Kurtzman (Kurtzman, 2009) and on the Biogrammatics webpage 
(biogrammatics.com). 

BioGrammatics, Inc. further developed the NRRL-Y-11430 strain to remove the native P. 
pastoris plasmids. PCR primers unique to the plasmids were used to screen multiple single­
colony isolates for the presence of the plasmids. One isolate without plasmids was selected to 
become the wild-type (wt) BioGrammatics strain, Bgl 0. Genomic sequence from Bgl 0 
indicates the plasmids are no longer present, and, benchmarks the similarity of Bgl 0 with 
NRRL-Yl 1430, as well as with GS! 15. Like NRRL Y-11430 and GS! 15, Bg!O does not 
contain antibiotic-resistance genes. 

P. pastoris is a methyltrophic yeast that is capable of using methanol as sole carbon 
source. Alcohol oxidase I (Aox I) is the primary enzyme responsible for methanol metabolism, 
and strains lacking this enzyme have a reduced rate of methanol utilization and are therefore 
preferred in industrial fermentations due to decreased heat generation and rate of oxygen 
consumption. Biogrammatics, Inc. deleted the gene encoding for Aoxl from Bg!O using 
homologous recombination to generate a strain that grows more slowly on methanol-containing 
induction media. The antibiotic resistance gene and background vector sequences used during 
homologous recombination were subsequently removed to generate a clean, antibiotic resistance 
gene-free Bgl I strain, which was purchased by Impossible Foods (Figure 2). 

Figure 2. Strain lineage of recipient strain Bgl I (MXY005 l) 
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2.7.3 Construction of the Production Strain 

2.7.3.1 Construction ofMXY0213: Strain Overexpressing the Heme Biosynthcsis 

Pathway 

In order to increase the intracellular concentration of heme to generate sufficient heme­
bound soy leghemoglobin protein, the heme biosynthetic pathway ofBgl I was up regulated. 
Heme biosynthesis is the result of an 8-step pathway, each catalyzed by a distinct, highly 
conserved enzyme (Figure 3). 

Figure 3: The highly conserved heme biosynthesis pathway. The enzymes catalyzing each step 
are shown on the right in italics. 

Genes encoding all 8 enzymes of the Pichia heme biosynthesis pathway were amplified 
from the Pichia genome and cloned into two plasmids, pMX349 and pMX346. The two plasmids 
were linearized using restriction enzyme (Pme l) digestion and sequentially transformed into the 
recipient strain Bgl 1 leading to integration of the entire cassette expressing the sets ofheme 
enzymes in tbe genome. Following each round of transformation, tbe antibiotic resistance gene 
was removed from the strain. This resulted in MXY0213, a stable strain that contained extra 
copies oftbe native Pichia heme biosyntbesis enzymes under extra copies of the native pAOXJ 
promoter. 

2.7.3.2 Construction ofMXY0260: Strain Overexpressing Mxrl and the Heme 
Biosynthesis Pathway 

Mxrl is a transcriptional activator of the pAOXJ promoter. The presence ofMxrl leads 
to improved production oftbe recombinant protein leghemoglobin. A linear cassette of DNA 
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containing modified Pichia pastoris MXRI gene under the control ofpAOXI promoter and 
FDHJ terminator (FDHJter) was introduced into MXY0213 by co-transformation. Due to the 
cloning strategy, the overexpressed Mxrl protein contains 6 extra amino acids on its N-terminus 
compared to the native Pichia pastoris Mxrl. Mass spectrometry analysis demonstrates that 
neither the modified Mxrl protein nor the native Mxrl protein is detectable in LegH Prep final 
product. The pAOXl-MXRl-FDHIter DNA cassette and an empty vector containing an 
antibiotic resistance gene were co-transformed into MXY0213. This enabled selection of 
transformants containing the empty vector, which were then screened by colony PCR for 
integration of the cassette at the pAOXI locus. Transformants containing the desired MXRJ 
integration were subsequently cured of the empty vector by screening for antibiotic sensitivity. 
Loss of the empty vector was confirmed by PCR. The resulting strain was MXY0260, the parent 
to the production strain MXY0291. 

2.7.3.4 Construction of MXY0291: Production Strain Overexpressing Soy 
Leghemoglobin 

The protein coding sequence from Glycine max leghemoglobin LGB2 was synthesized 
and codon-optimized for expression in Pichia pastoris. A linear cassette ofpAOXl-LGB2­
AOXJ ter was PCR amplified and introduced into MXY0260 by co-transformation as described 
above. qPCR and protein expression assays identified the production strain, MXY0291, which 
contains 16 copies of the recombinant LGB2 gene (Figure 4). As described above, antibiotic 
selection and PCR were used to demonstrate absence ofplasmid following co-transfonnation. 

Figure 4. Construction ofproduction strain using recipient strain Bgl 1 (MXYOOS 1) 

Bgll (Biogramma+cs, 

Inc.)- commercial 


pAOXl-7 heme enzymes: 
pMX346, 349; an+bio+c 

marker looped out 

MXY0213 

l pAOXl·MXR1-FDH1ter 

MXY0260 

pAOXHGB2-AOXlter 

' 

MXY0291 

2.7.4 Genome Sequence of the Production Strain 

The genome ofproduction strain MXY0291 has been completely sequenced and 
confirmed to contain the following sequences in addition to the background Pichia pastoris 
DNA. 
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• 16 copies ofpAOXl-LGB2-AOXlter 

• 	 1 copy ofpAOXl-MXRl-FDHter 

• 	 I copy of a portion ofpMX349 (no antibiotic resistance genes, no origin of 
replication) 

• 	 2-3 copies of a portion ofpMX346 (no antibiotic resistance genes, no origin of 
replication) 

2.7.5 Stability of the Production Strain 

All changes introduced into production strain MXY0291 are stably integrated in the 
genome and confirmed to be present after> 150-200 generations of growth on non-selective 
growth media. No plasmid sequences are present in the production strain. Hence, the plasmid 
sequences will not be transferred from the production strain to a non-related organism. 

2.7 .6 Absence of Antibiotic Resistance Genes 

The production strain MXY029 l does not contain antibiotic resistance genes. 

2.7.7 Absence of the MXY0291 Production Organism in the Final Product 

The MXY029 l production organism is not detected in LegH Prep in accordance with the 
recommendations for safety evaluation by the International Food Biotechnology Committee 
(Coulston and Kolbye, I 990). 

2.8. Potential Toxicants 

The LegH Prep production strain and manufacturing process do not produce any known 
toxicants. 
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PART 3: DIETARY EXPOSURE 

3.1 Estimated Dietary Intake 

LegH Prep will be marketed for use in ground beef analogue products that provide 
consumers a flavorful and nutritious alternative to ground beef containing products. Therefore, 
Impossible Foods has estimated daily intakes of soy leghemoglobin protein by assuming 
consumers will substitute the ground beef analogue product for the traditional meat product on a 
I-for-I basis. The ground beef analogue will constitute not more than 0.8% soy leghemoglobin 
protein of the total composition. The use of soy leghemoglobin protein in ground beef analogue 
products is largely self-limiting based on unacceptable organoleptic properties at levels well 
above the recommended use level of not more than 0.8% soy leghemoglobin protein of the total 
composition. 

As the highest use case, Impossible Foods has assumed it will capture 100% of the total 
ground beef market with soy leghemoglobin protein-containing meat analogue products. One 
hundred percent (I 00%) of the total meat market represents approximately 500 times the volume 
of the current meat analogue market size, based on sales estimates.4 

The Estimated Daily Intake (EDI) of soy leghemoglobin in the target ground beef 
analogue applications was established using beef consumption data from the National Health and 
Nutrition Examination Survey (NHANES), conducted in 2007-08 (as published by Bowman, 
Martin, Clemens, Lin, & Moshfegh, 2013). Because the intended use ofLegH Prep is limited to 
ground beef analogue products, the per capita beef consumption data was multiplied by the 
percentage of beef that is sold as ground beef, which is 42%, to estimate consumption for this 
intended use. 5 

3.1.1 EDI for Soy Leghemoglobin Protein 

The mean daily consumption of all types of beef is 59 grams for males and females ages 
2 and older (Bowman, Martin, Clemens, Lin, & Moshfegh, 2013). For ground beef, the mean 
consumption is 25 grams (59 grams x 42%). Using a conservative approach, Impossible Foods 
assumes capturing I 00% of the ground beef market. 

The ground beef analogue product will not contain more than 0.8% soy leghemoglobin 
protein by mass. This equates to a maximum EDI of200 mg/person/day of soy leghemoglobin 
(25 ground beef grams/person/day x I 00% market x 0.8% soy leghemoglobin). However, 
Impossible Foods anticipates the soy leghemoglobin protein to constitute, on average, 0.6% of 
the ground beefanalogue product by mass. This results in an estimated typical daily intake of 
150 mg/person/day. These results are presented below in Table 2. 

4 Datamonitor estimates the US meat analogue volume was 53M kg in 2009. USDA-FAS Livestock and Poultry 
Report, April 2014 estimates 2014 US consumption of 118 kg beef, 8.58 kg pork, and 148 kg broilers. Therefore, 
the current meat analogue market is less than 0.2% ofthe overall meat market and capturing 100% ofthe meat 
market represents 500 times the current meat analogue market in the US. 

5 http ://usda. mannlib.cornell .edu/usda/ers/LDP-M/2000s/2005/LD P-M-10-07-2005 Special Report.pdf 
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Table 2. Estimated daily intake of soy leghemoglobin protein 

Food 
Category 
to be 
Replaced 

Consumer 
Age 
(years) 

Mean 
Consumption 
Ground Beef 
(g/day) 

Anticipated Typical 
Market Share Use 
Replacement Rate 
(%) (%)* 

Soy 
Leghemoglobin 
Estimated Typical 
Daily Intake 
(mg/person/day) 

Max 
Use 
Rate 
(%)* 

Soy Soy 
Leghemoglobin Leghemoglobin 
Estimated 90th Percentile 
Maximum Daily EDI 
Intake (mg/kg/day) 
(mg/person/day) 

Ground 

Beef 

2 and 

over 
25 100 0.6 150 0.8 200 6.67 

* Use rate 1s percent soy leghemoglobin protein in the ground beef analogue product by mass. 

3.1.2 EDI for LegH Prep (dry solids) 

While soy leghemoglobin protein is the characterizing component of the LegH Prep, it is the 
LegH Prep (containing soy leghemoglobin, Pichia proteins and other components) that is added 
to the ground beef analogue product. Therefore, an EDI was also calculated for the LegH Prep. 
Due to the high water content (276%) of the LegH Prep, the EDI was calculated based on LegH 
Prep dry solids (see Table I). 

The EDI for LegH Prep dry solids was calculated as follows: The typical and maximum ED!s 
for the soy leghemoglobin protein were divided by 9% (which represents the maximum amount 
of soy leghemoglobin protein within LegH Prep, see Table I). This represents the typical and 
maximum EDI for LegH Prep (liquid formulation). To obtain the EDI for the LegH Prep dry 
solids, the liquid formulation EDI was multiplied by 24% (which the maximum percent solids 
within LegH Prep, see Table 1). For example, the typical use EDI for LegH Prep dry solids was 
calculated as: 

(150 mg/person/day soy leghemoglobin protein)+ (9% maximum soy leghemoglobin 
protein within LegH Prep) x (24% maximum solids within LegH Prep)= 400 
mg/person/day LegH Prep dry solids. 

The estimated maximum daily intake for LegH Prep dry solids was calculated using the same 
equation with 200 mg/person/day soy leghemoglobin protein (assuming a 0.8% use rate). The 
results are presented in Table 3. 

Table 3. Estimated daily intake ofLegH Prep (dry solids) 

* Use rate is percent soy leghemoglobin protein in the ground beef analogue product by mass. 

Food 
Category 

to be 
Replaced 

Ground 

Beef 

Consumer 
Age (years) 

2 and over 

Mean 
Consumption 
Ground Beef 

(g/day) 

25 

Anticipated 
Market Share 
Replacement 

(%) 

100 

Typical Use 
Rate(%)* 

0.6 

LegH Prep Dry 
Solids Estimated 

Typical Daily 
Intake 

(mg/person/day) 

400 

Max Use 
Rate(%)* 

0.8 

LegH Prep Ory 
Solids Estimated 
Maximum Daily 

Intake 
(mg/person/day) 

533 
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3.2. Estimation of the 90'h Percentile Intake for Soy Leghemoglobin Protein 

Following the FDA's "Guidance for Industry: Estimating Dietary Intake of Substances in 
Food" 6 to estimate daily intake values, the pseudo 901h percentile for soy leghemoglobin protein 
consumption would be 2 times the mean EDI. The maximum mean EDI is 200 mg soy 
leghemoglobin/person/day at the maximum anticipated use rate (0.8%). Therefore, the exposure 
to high users (901h percentile) will be approximately 400 mg soy leghemoglobin /person/day if 
soy leghemoglobin protein is used at the maximum anticipated rate (0.8%). 

For the basis of safety testing, the 901h percentile consumption of soy leghemoglobin was 
calculated using 25 grams ground beef/person/day x 0.8% soy leghemoglobin/ground beef I 60 
kg/person x 2. Therefore, the 901h percentile consumption equates to 6.67 mg/kg/day, which was 
used as the basis for safety testing. 

Impossible's products, formulated with soy leghemoglobin, deliver approximately the 
same amount of heme protein as is found in beef. Therefore, if consumers substitute 
Impossible's ground beef analogue for conventional beef, overall consumption of heme proteins 
is approximately the same. 

It is important to note that the vast majority of heme proteins consumed in the diet are 
myoglobins contained in meat and poultry products. For the US population, per capita mean 
consumption of meat and poultry products is 154 g/person/day (Bowman, Martin, Clemens, Lin, 
& Moshfegh, 2013). Assuming an average myoglobin concentration for meat and poultry 
products of 0.5% (Yip & Dallman, 1996), the average per capita myoglobin consumption would 
be 0.77 g/person/day myoglobin and the 901h percentile intake would be 1.54 g/person/day. In 
contrast, the 901h percentile EDI for soy leghemoglobin is lower, at 0.4 g soy leghemoglobin 
protein/person/day. 

6http://www.fda.gov/food/guidanceregulation/guidancedocumentsregulatory information/ingredientsadditivesgraspac 
kaging/ucm074725.htm 
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PART 4: SELF-LIMITING LEVELS OF USE 


Use of soy leghemoglobin in ground beef analogue products is self-limiting because use 
rates that exceed the maximum recommended level of 0.8% soy leghemoglobin protein result in 
an increasingly unacceptable organoleptic profile. 
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PART 5: EXPERIENCE BASED ON COMMON EXPERIENCE IN FOOD BEFORE 
1958 

This section is not applicable to this application. 
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PART 6: NARRATIVE 

6.1 History of Safe Use 

6.1.1 Soy 

Soy leghemoglobin is derived from the root nodule of the soy plant. While the root 
nodules are not typically consumed, soy has been part of the human diet for more than 5000 
years (Lee, Crawford, Liu, Sasaki, & Chen, 2011 ). The safety of soy proteins found in the 
soybean is well established (Riaz, 2006). Jn the 20 I 0 marketing year, 249 million metric tons of 
soybeans were produced worldwide (Food and Agricultural Organization of the United Nations, 
2010). Although the majority of the crop is used for animal feed, approximately 14% is used for 
human food in the form of traditional soy foods, such as tofu, soymilk, natto, miso, and bean 
sprouts. Soy protein ingredients are also used to formulate a wide range of food products, 
including infant formula, dairy and meat alternatives, nutritional supplements and energy bars 
(Golbitz & Jordan, 2006). The use of soy proteins is widely accepted in the United States. The 
FDA has affirmed the safety of soy protein isolates for inclusion in many products (GRN 134, 
GRN 186, and GRN 283), and has approved a health claim for consumption of soy protein 
reducing the risk of coronary heart disease (21 CFR 101.82). In 2000, the U.S. Department of 
Agriculture (USDA) issued a ruling allowing soy protein to completely replace animal protein in 
the National Schooi"Lunch Program (Messina, 2006). Thus, the safety of soybeans in human 
food has been clearly demonstrated and its use reviewed extensively by United States regulatory 
agencies. 

6.1.2 Soy Leghemoglobin 

Heme proteins are found in most organisms, including bacteria, protozoa, fungi, plants 
and animals (Everse, 2004) (Hardison, 1998) (Wajcman & Kiger, 2002). Soy has been shown to 
express three hemoglobin proteins: symbiotic, nonsymbiotic and truncated (Lee, Kim, & An, 
2004). The proteins share a common evolutionary origin (Vinogradov et al. 2007) and, based on 
structural studies and homology modeling, share a common three-dimensional structure 
involving an alpha helical globin-fold wrapped around a heme B molecule (Ellis et al. 1997) 
(Annex 1). The members of this protein family are all involved in selective transport, storage or 
buffering of oxygen levels in cells and tissues (Vinogradov and Moens 2008). The shared and 
well-characterized physiology of these proteins strongly supports the inference that the shared 
three-dimensional structure of these globin proteins evolved to bind oxygen. 

Symbiotic hemoglobins, found predominately in legume species, function in the nitrogen 
fixation process in concert with the bacterium Rhizobium where they facilitate oxygen diffusion 
within host tissues. Symbiotic plant hemoglobins, which evolved from non-symbiotic 
hemoglobins (Gupta, 2011) (Wajcman & Kiger, 2002), are commonly referred to as 
leghemoglobins. Leghemoglobins' structure and their oxygen binding mechanism are similar to 
those of animal muscle myoglobin proteins (Hargrove, 1997). The primary sequence of soy 
leghemoglobin is not homologous to the primary sequences of mammalian myoglobins. 
However, the primary sequence of soy leghemoglobin does not contain significant homology to 
any known allergens or toxins, and therefore does not present a known safety concern (see 
section 6.4.4). 
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Non-symbiotic plant hemoglobins from soy, barley, rice, com, and mung beans are 
widely consumed in the diet. Anderson et al. demonstrated that the nonsymbiotic hemoglobin in 
soy was expressed in various plant tissues including stems, shoots, cotyledon, leaves, and root 
hair (Anderson C. R., 1996). These soy tissues are commonly consumed in the diet in the form 
of soybean sprouts. Sprouted barley, which is widely used in the beverage industry (malted 
barley) and in the baking industry (malted barley flour), has been shown to express hemoglobin 
one day after imbibition (Duff, Guy, Xianzhou, Durnin, & Hill, 1998). Non-symbiotic 
hemoglobins are expressed in the rice embryo as well as in the coleoptiles and seminal root of 
sprouted rice, which is consumed as part of the diet as well (Lira-Ruan, Ruiz-Kubli, & 
Arredondo-Peter, 2011 ). Non-symbiotic hemoglobin is expressed in com seedlings and may 
provide a good source ofbioavailable heme in mature corn seeds (Bodnar, 2011). Impossible 
Foods has detected non-symbiotic hemoglobin in mung bean sprouts by mass spectrometry. The 
three dimensional structure of soy leghemoglobin is highly similar to the non-symbiotic 
hemoglobins of corn, rice, and barley (Annex I), and although there are no crystal structures for 
non-symbiotic hemoglobins from soy or mung beans, based on the highly similar structures of 
non-symbiotic hemoglobins from corn, rice and barley to each other and to soy leghemoglobin, 
Impossible Foods expects that they (soy and mung) are likewise structurally similar to soy 
leghemoglobin. 

Thus, hemoglobin proteins of plant and animal sources are widely consumed in the 
human diet, and represent a highly bioavailable source of dietary iron for human nutrition. 
Proulx and Reddy demonstrated that soy leghemoglobin and bovine hemoglobin showed similar 
iron bioavailability within a food matrix, both of which were higher than free iron (Proulx & 
Reddy, 2006). Furthermore, plant-derived hemoglobins are already prevalent in our food system 
through malted grain products and sprouted seeds, grains, rice and beans (pulses) (Anderson, 
Jensen, Leewellyn, Dennis, & and Peacock, 1996) (Duff, Guy, Xianzhou, Durnin, & Hill, 1998) 
(Lira-Ruan, Ruiz-Kub Ii, & Arredondo-Peter, 2011 ). 

The heme B moiety plays a central role in oxygen binding, and the structure of the globin 
protein serves to isolate the heme from other molecules by creating a small binding pocket 
inaccessible to most other molecules (Ellis et al. I 997). Thus, heme B-containing glob in 
proteins remain largely inert so long as the three dimensional structure is maintained. When 
globin proteins are heated, as in cooking, or exposed to a low pH environment, as in the human 
stomach, the protein unfolds and the heme B molecule is released (Annex I). Impossible Foods 
has shown that heme B, released when myoglobin is heated to cooking temperature, plays a 
major role in catalyzing the production of the flavors and aromas characteristic of cooked meat. 
Crucially, however, this catalysis is a function of the heme B molecule, and is independent of the 
specific protein in which it was bound prior to cooking. 

The abundant consumption of heme Bis widespread in humans and other animals, as 
heme proteins are abundant in animal tissues consumed as meat, and are also present in the 
leaves and other routinely consumed parts of plants. Thus, there is overwhelming evidence that 
heme B-containing proteins, which are functionally equivalent to soy leghemoglobin presented 
in this notification, have been safely consumed throughout human history. 
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There is no evidence that any of the globin subfamily that contains the plant hemoglobins 
have any biochemical activities other than the binding of oxygen (02) or the structurally similar 
carbon dioxide (C02), nitrous oxide (NO), and carbon monoxide (CO). The three-dimensional 
structure ofleghemoglobin contains no additional active sites to distinguish it from widely 
consumed heme proteins, nor is there any biochemical or physiological evidence that this protein 
has any enzymatic activity or other function outside of controlled binding to oxygen. 

Thus, there is no evidence to suggest that soy leghemoglobin in food will behave any 
differently from the myriad other functionally equivalent and widely consumed globin proteins 
in the human diet. However, due to a lack of widespread human consumption, Impossible Foods 
has used rigorous scientific procedures to evaluate soy leghemoglobin for potential toxicity or 
allergenicity, with results confirming that LegH Prep is non-toxic and poses negligible risk of 
allergenicity. 

6.1.3 Pichia pastoris 

As discussed in greater detail in other sections of this GRAS notification, soy 
leghemoglobin protein is produced in the well-characterized expression host Pichia pastoris 
(Cereghino & Cregg, 2000). Pichia belongs to the same family of yeast (Saccharomycetaceae) 
as several yeast genera widely used in food: Saccharomyces, Torula, Yarrowia, Dekkera and 
Brettanomyces. Brettanomyces, a yeast traditionally used in brewing Belgian beers, belongs to 
the same sub-family of yeast as Pichia - the Pichiaceae. Yeast extract (from S. cerevisiae and 
Torula) is frequently directly consumed in substantial quantities in human diets. Impossible 
Foods' genetically modified Pichia production strain complies with the OECD (Organization for 
Economic Development) criteria for GILSP (Good Industrial Large Scale Practice) 
microorganisms (OECD, 1992). It also meets the criteria for a safe production microorganism as 
described by Pariza and Foster, Pariza and Johnson, and several expert groups (Berkowitz & 
Maryanski, 1989) (EU Scientific Committee for Food, 1992) (FAO/WHO, 1996) (International 
Food Biotechnology Council, 1990) (Jonas, et al., 1996) (OEDC, 1993) (Pariza, M.W. et al., 
1983) (Pariza, M.W. et al., 2001 ). 

The American Association of Feed Control Officials (AAFCO) has approved the E. coli 
enzyme phytase derived from the fermentation of recombinant Pichia pastoris for use in animal 
feed (AAFCO, 2013). Pichiapastoris is also the host used for production of nitrate reductase 
(The Nitrate Elimination Co. Lake Linden, MI), an enzyme used for treatment of potable water. 
P. pastoris is also approved by FDA as an animal feed protein source allowed in broiler 
feed up to 10% of the total feed (FDA 21 CFR Part 573, 1993). 

Pichiapastoris does not produce active toxins (Pariza & Johnson, 2001). Pichia 
pastoris has been placed in the Biosafety Level 1 (BSL-1) class by the A TCC organization, 
indicating Pichia is a well-characterized agent not known to cause disease in healthy human. 
adults, and to be of minimal hazard to laboratory personnel and the environment (Center for 
Disease Control, 1999). Toxicity studies done in support of the above-referenced P. 
pastoris-approved animal feed also demonstrated that P. pastoris is neither pathogenic nor 
toxigenic (FDA 21 CFR Part 573, 1993). Moreover, Impossible Foods commissioned 
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systemic toxicity and genotoxicity testing on LegH Prep to ensure that the residual Pichia 
proteins and cellular components present in LegH Prep are non-toxic. 

Impossible Foods' Pichia pastoris production strain MXY0291 is derived from a 
strain lineage with a long history of safe use, as outlined in GRN 204. All genetic 
modifications made to generate MXY0291 are well-characterized by full genome sequencing 
and conform to the guidelines for generating safe production strains for the recombinant 
production of food ingredients (Olempska-Beer, Merker, Ditto, & DiNovi, 2006). LegH 
Prep does not contain the production organism or antibiotic resistance genes. Impossible 
Foods has been able to isolate detectable amounts ofPichia DNA from the final LegH Prep 
solution, and it has determined that about 0.2 mg ofPichia DNA will be present in about one 
liter of LegH Prep. Impossible Foods has used mass spectrometry to identify the Pichia 
pastor is proteins that are present in LegH Prep at :'.'. 1 % of the total protein fraction. As 
described below, the sequence of each protein was analyzed to ensure that the Pichia 
proteins present in LegH Prep do not contain significant homology to known allergens. All 
of the identified co-purifying proteins have highly conserved orthologues in yeast species 
used in food, such as S. cerevisiae. 

6.1.4 Method of Manufacturing 

All materials used in the production of LegH Prep are standard food grade or 
pharmaceutical grade ingredients used in the food industry. The raw materials are of a purity 
and quality suitable for their intended use (Aunstrup, Andersen, Falch, & Nielsen, 1979). The 
process to isolate soy leghemoglobin protein from a well-characterized fermentation medium 
that complies with the Enzyme Technical Association's guidelines for microbially derived 
recombinant proteins follows current Good Manufacturing Practices (GMP) (Enzyme Technical 
Association, 2005) (Taylor & Baumert, 2013). The product is standardized to a concentration of 
at least six percent (6%) soy leghemoglobin protein. The soy leghemoglobin protein has highly 
advantageous properties in meat and poultry analogue products, which will provide consumers a 
nutritious and flavorful alternative to foods derived from animals, with a much-reduced 
environmental impact. 

6.2 Summary of Adverse Findings in the Literature 

Impossible Foods is not aware of any studies in the literature indicating that either soy 
leghemoglobin or Pichia pastoris is not safe for the intended use proposed in this GRAS 
notification. 

6.3 Toxicology Studies 

6.3.1 Subacute Toxicity 

14-Day non-GLP Dietary Toxicity and Palatability Study in Rats (Study 43167) 

Impossible Foods commissioned a non-GLP 14-day dietary toxicity/palatability study in 
rats to assess the feasibility of oral administration of LegH Prep (which contains soy 
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leghemoglobin, Pichia proteins and other components; see Table I) and to establish the dose 
range for a subsequent GLP 28-day dietary toxicology study. The study was conducted by 
Product Safety Labs (Dayton, NJ, USA). The LegH Prep test article was freeze dried; freeze 
drying allowed for increased test article concentration in the feed and facilitated homogeneous 
dietary mixing. Doses ofO, 125, 250, and 500 mg soy leghemoglobin/kg bw/day were 
administered in the diet to CRL Sprague-Dawley CD® !GS rats (6 male, 6 female per group) for 
14 days. Experimental observations included clinical observations, food consumption, body 
weight, hematology, and liver, spleen and bone marrow weight and histopathology. There were 
no reported treatment-related adverse findings that were statistically different from the controls. 
Therefore, it was concluded that 500 mg soy leghemoglobin/kg/day would be well-tolerated by 
rats in a feeding study oflonger duration. 

6.3.2 Repeated Dose Toxicity 

6.3.2.1 28-Day GLP Dietary Toxicity Study in Rats (Study 43166) 

Impossible Foods commissioned a GLP 28-day dietary toxicology study in rats to 
determine the no observed adverse effect level (NOAEL) for LegH Prep (containing soy 
leghemoglobin, Pichia proteins and other components; see Table I) (Annex 2). The study was 
conducted by Product Safety Labs (Dayton, NJ, USA). The study was designed to meet the 
guidelines in the US FDA Toxicological Principles for the Safety Assessment of Food 
Ingredients, Redbook 2000, IV.C. 4. a. Subchronic Toxicity Studies with Rodents (2007) and the 
OECD Guidelines for Testing of Chemicals and Food Ingredients, Section 4 (Part 407): Health 
Effects, Repeated Dose 28-Day Oral Toxicity Study in Rodents (2008). The study was 
conducted in compliance with U.S. FDA GLP: 21 CFR Part 58, 1987, which is compatible with 
OECD Principles of Good Laboratory Practice (as revised in 1997) published in 
ENV /MC/CHEM (98) 17, OECD, Paris, 1998. 

6.3.2.1.1 Study Details 

The LegH Prep test article (containing soy leghemoglobin, Pichia proteins and other 
components; see Table I) was freeze-dried lot PP-PGM2-16-088-101, which was given a new 
sub-lot of PP-PGM2-! 6-088-301. As in the 14-day dietary study, freeze drying allowed for 
increased test article concentration in the feed and facilitated homogeneous dietary mixing. 
Dietary doses ofO, 512, 1024, and 1536 mg/kg/day of freeze dried LegH Prep (LegH Prep 
solids) were selected to correspond to 250, 500, and 750 mg/kg/day of soy leghemoglobin (Table 
4). The maximum dose of750 mg/kg/day soy leghemoglobin was selected to achieve a 
concentration greater than I 00-fold above the anticipated 901h percentile EDI (section 3.1 ). A 
control group received unformulated feed. To maintain target dietary doses throughout the 
study, concentrations in the test diets were calculated based on the most recent group body 
weight and food consumption data. The rats were CRL Sprague-Dawley CD® !GS. There were 
10 rats per sex per group. 
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T bl 4 D . . fi . 28 da e osmg m orma ion or groups m av rat fieed'mg stu d1v.f fi ­
Group Number of Animals Target Exposure of Target Exposure of 

per Group Test Substance LegH Soy Leghemoglobin 
(Male/Female) Prep Dry Solids (mg/kg/day) 

(m"/kg/dav) 
I 10/10 0 0 
2 IO/I 0 512 250 
3 10/10 1024 500 
4 IO/I 0 1536 750 

Experimental observations included ophthalmologic evaluations, clinical observations, 
body weights, food consumption, clinical pathology including blood chemistry, hematology, 
coagulation, and urinalysis, gross necropsy, organ weights, and histopathology. 

6.3.2.1.2 Study Results 

There were no mortalities, clinical observations, ophthalmology, body weight, body 
weight gain, food consumption, or food efficiency changes attributable to LegH Prep 
administration for either sex. Additionally, there were no test substance related changes in 
hematology, serum chemistry or urinalysis parameters for males or female rats. Changes in 
coagulation parameters were limited to a non-dose-dependent increase in activated partial 
thromboplastin time observed in Group 3 and 4 males which, due to its very slight magnitude 
and lack of correlating pathological or clinical finding, is considered non adverse. 

There were no test substance-related effects reported during necropsy, organ weights, 
macroscopic observations, or histopathology in the male and female animals, with a single 
exception of an increased incidence in the metestrus stage of the estrous cycle in groups 2 and 4 
(Annex 2). As discussed in detail below, the control animals used in this study, as well as the 
treated animals, all had distributions of estrus cycle stages that deviated significantly from 
published reports, suggesting the possibility of a sampling artifact unrelated to the treatment. A 
follow-up study (section 6.3.2.2) demonstrated that the observed distributions were very likely 
due to sampling and assessing estrous cycle distribution on a single day, rather using a 
longitudinal study that would assess the totality of the estrous cycle, and is not indicative of an 
adverse health effect. 

Because of the estrous cycle distributions reported in the control group as well as the test 
animals in the 43166 study, Impossible Foods elected to carry out a more extensive and rigorous 
longitudinal study focusing on the effects of the LegH Prep on the estrous cycle of a larger group 
of female rats. The results of that study, described below, provide strong evidence that the 
estrous cycle distribution of a group of rats on a given day commonly deviates greatly from their 
distribution over time, and provides a highly unreliable picture of estrous cycle function. 
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6.3.2.2 28-Day Investigative Study in Rats with 14-Day Estrous Cycle Pre-Screen 
(Study 44856) 

To directly address the estrous cycle distributions observed in study 43166, Impossible 
Foods commissioned a non-GLP investigative 28-day dietary study (44856) in rats with a focus 
on estrous cyclicity (Product Safety Labs, Dayton, NJ, USA) (Annex 3). The study design 
included a 14-day estrous cycle pre-screen to ensure that only animals with regular cyclicity 
advanced to the test article-dosing phase. The estrous cycle was monitored daily for the last 14 
days of the 28-day dosing period, which is consistent with the OECD 421 guidelines for estrous 
cycle evaluation. At study termination, the reproductive organs were evaluated macroscopically 
and microscopically. 

6.3.2.2.1 Study Details 

The freeze-dried LegH Prep (containing soy leghemoglobin, Pichia proteins and other 
components; see Table 1) test article from study 43166 was also used in study 44856 (PP-PGM2­
l 6-088-301 ). Dietary doses of 0, 512, 1024, and 1536 mg/kg/day of freeze dried LegH Prep 
were selected to correspond to 0, 250, 500, and 750 mg/kg/day of soy leghemoglobin. A control 
group received unformulated feed. To maintain target dietary dose levels throughout the study, 
concentrations in the test diets were calculated based on the most recent group body weight and 
food consumption data. There were 15 female CRL Sprague-Dawley CD® !GS per group. 

Prior to the 28-day dosing phase, estrous was determined daily for 14 days, by vaginal 
lavage, to ensure that each animal had an average estrus cycle length that was consistent with 
published literature. Estrous was also determined daily for the last 14 days of the 28-day dosing 
period to detect any changes in average estrous cycle length as a result of LegH Prep 
consumption. By monitoring the estrous cycle over time in each rat, the study avoided the 
sampling artifact of the previous study. The estrus cycle was not monitored for the first 14-days 
of the dosing period to avoid over-manipulating the animals. 

Additional experimental observations included clinical observations, body weights, food 
consumption, gross necropsy, reproductive organ weights (uterus and ovaries with oviducts), and 
histopathology on reproductive organs (vagina, cervix, uterus, ovaries, and oviducts). 

6.3.2.2.2 Study Results 

During the 14-day pre-dosing period, there was no significant change in average estrous 
cycle length between groups 1 through 4, and all animals showed regular estrous cyclicity. 
Therefore, all animals were advanced to the 28-day dosing phase. During the dosing phase, there 
were no clinical observations attributable to the administration ofLegH Prep. There were no 
changes in body weight, rate of body weight gain, food consumption, and food efficiency 
attributable to LegH Prep administration. Mean number of estrus cycles for female rats in 
groups 2-4 were comparable to control group 1 throughout the study. There were no 
macroscopic and microscopic observations or organ weight changes attributed to the LegH Prep 
administration. Therefore, under the conditions of this study and based on the toxicological 
endpoints evaluated, administration of LegH prep at doses up to 1536 mg/kg/day total dry solids 
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or 750 mg/kg/day of active ingredient (soy leghemoglobin) did not cause any effect in estrus 
cyclicity or reproductive organ pathology of female Sprague Dawley rats. 

The results from study 44856 fully address the potential concerns raised by study 43166, 
and demonstrate that LegH Prep does not affect the female rat estrous cycle. Each point is 
discussed below in greater detail. 

Despite intrinsically normal estrous cycles, the distribution ofestrous cycle stages on any 
given day can often be extremely deviant from the within-rat distribution over time (Figure 5). 
Indeed, had the animals been analyzed by necropsy on day 18 of the dosing period, one would 
have drawn a completely different conclusion regarding the test article effect on estrous cycle 
than had the necropsy been performed on day 21. Thus, to avoid sampling artifacts, proper 
evaluation of the effect ofa test substance on the estrous cycle requires an extended longitudinal 
observation as performed in study 44856, in which no test article-dependent effect on the female 
estrous cycle length or progression was reported. 

figuJ"e5,1'Jurnbt)I"_()f_l"atsi11.thees1r11sphas~()ftheestrousc;yc;le.. ()n~ach~ax. 

-Groupl 

-Group4 

9 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 

Day of 28-Day Dosing Period 

There was no difference in mean number of estrous cycles between groups in either the 
pre-dosing or dosing phase of the study. All animals showed estrous cyclicity that was consistent 
with published literature (Westwood, 2008). The daily estrous cycle monitoring that was 
performed in study 44856 follows OECD 421 guidelines, and demonstrates that all groups were 
cycling normally as expected based on published literature (Westwood, 2008). 

Study 43166 showed a decrease in uterine weights that corresponded to a decreased 
incidence of fluid filled uteri in group 2 and 4 females. In study 44856, there was no significant 
difference in organ weights for the uterus or ovaries with oviducts between groups 1 through 4. 
Moreover, the presence of fluid filled uteri did not differ across groups (Table 5). Published 
literature demonstrates that the presence of fluid filled uteri and uterine weight correlates with 
estrous cycle stage (Westwood, 2008). Our results from study 44856 reveal a similarly 
consistent correlation. Thus, the simplest explanation for the decrease in uterine weights 
observed for groups 2 and 4 in study 43166 is that the animals within those groups had a 
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Group I 
0 mg/kg/day 

Soy 
Leghemoglobin 

N=l5 

Group 2 
250 mg/kg/day 

Soy 
Leghemoglobin 

N=l5 

Group 3 
500 mg/kg/day 

Soy 
Leghemoglobin 

N=l5 

Group 4 
750 mg/kg/day 

Soy 
Leghemoglobin 

N=l5 
Number of uteri 
submitted for 
examination 

13 14 15 15 

Fluid filled 2 I I 2 

different distribution of estrous cycle stages that typically correspond to lower uterine weight in 
healthy rats, compared with groups l and 3. 

Table 5. Study 44856 summary of necropsy observations in the uterus. 

In study 44856, Impossible Foods commissioned Karen Regan, DVM, DACVP, DABT 
(Regan Path/Tox Services, Inc., Ashland, OH, USA) for histological evaluation of the female 
reproductive organs. Dr. Regan has extensive experience in the evaluation ofrat reproductive 
systems, and currently serves as FDA advisory committee member for reproductive toxicology. 
Prior to finalizing the pathology report, Impossible Foods shared the draft report for study 43166 
with Dr. Regan to ensure that she would look for the potential effects noted in that study. 

In study 44856, Dr. Regan performed a blind estrous cycle determination as well as a 
histological assessment on the vagina, uterus, ovaries, oviducts, and cervix of the control (group 
l) and high dose (group 4) animals. Dr. Regan concluded that there were no test article-related 
microscopic observations in the reproductive tissues examined. All animals were considered to 
be cycling normally, with the exception of a single control animal that appeared to have a 
prolonged estrus based on the morphology of the ovaries and uterus. This control animal finding 
was considered to be spontaneous and incidental because of the lack of similar findings in 
animals at the higher dose levels. Within groups I and 4, all animals had evidence of old and 
recent corpora lutea and follicles at various stages of development in the ovaries, and had 
reproductive tissue morphology consistent with the stage of the cycle they were in. One Group 2 
animal had prolonged estrus based on morphology of the ovaries, including large atretic follicles, 
multiple corpus lutea at a similar state ofatresia, and presence of squamous metaplasia of the 
uterus. These findings were considered spontaneous and incidental due to the lack of similar 
findings at higher dose levels. One control animal had large atretic follicles observed in both 
ovaries, and one group 4 animal had lutenized follicles (follicles with evidence oflutenization in 
the wall but have not ovulated) in both ovaries. Both of these observations are reported as 
background findings in rats of the strain and age used in this study (Dixon et al. 2014) and were 
considered incidental because of their singular occurrences. 

In summary, in study 44856, Dr. Regan and Product Safety Labs concluded that there 
was no test substance-related effect on reproductive macroscopic or microscopic observations, 
reproductive organ weights, or estrous cyclicity. 
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6.3.2.3. Pathology Peer Review on 28-Day GLP Dietary Toxicity Stndy in Rats 
(Study 43166) 

Because no test article-related effects on the female estrous cycle were seen in study 
44856, Impossible Foods commissioned a pathology peer review on the reproductive organs 
from study 43166. Dr. Regan served as the review pathologist. The review pathologist received 
and evaluated histological slides for the cervix, ovaries, oviducts, uterus and vagina, along with 
the corresponding macroscopic and microscopic finding noted by the study pathologist. Both the 
study pathologist and review pathologist met and performed an in-person slide review in June 
2017, and reached a consensus evaluation that is reflected in the pathology report for study 
43166. Both pathologists were in agreement on the estrous cycle staging; however, the presence 
of old and recent corpora lutea suggests that the animals were cycling normally. Moreover, 
study 44856 clearly illustrates that that there is no test article-dependent effect on estrous 
cyclicity. In summary, although the study pathologist for study 43166 initially reported a 
possible change in the estrous cycle, following peer review, a consensus was reached that there 
were no test article-dependent effects on the female estrous cycle and reproductive organs. 

6.3.2.4. NOAEL 

In the 28-Day GLP Dietary Toxicity Study in Rats (Study 43166), there were no test 
article-related adverse effects observed in the male or female animals at the maximum dose 
tested. Therefore, the no observed adverse effect level (NOAEL) for administration ofLegH 
Prep solids in the diet of male and female Sprague Dawley rats was the maximum dose tested, 
1536 mg/kg/day, which corresponds to 750 mg/kg/day of the active ingredient soy 
leghemoglobin. The Acceptable Daily Intake (ADI) is determined by dividing the NOAEL by 
an acceptable Uncertainty Factor; 100-fold is generally accepted.7 The ADI for soy 
leghemoglobin is 750/100 or 7.5 mg/kg/day. The 90'h percentile EDI for soy leghemoglobin is 
6.67 mg/kg/day. Since the EDI is lower than the ADI, these results suggest there are no safety 

8concerns.

6.3.3 Mntagenicity/Genotoxicity Studies 

To evaluate the potential genotoxic activity ofLegH Prep (containing soy leghemoglobin, 
Pichia proteins and other components; see Table 1), Impossible Foods commissioned a bacterial 
reverse mutation assay performed by Product Safety Labs (Dayton, NJ, USA) and an in vitro 
mammalian chromosome aberration test in human lymphocytes performed by Eurofins (Munich, 
Germany). Both studies were conducted consistent with OECD Principles of Good Laboratory 
Practice (as revised in 1997) and OECD Testing Guidelines for test 471 (reverse mutation) and 
test 4 73 (chromosomal aberration). The test article for both studies was batch PP-PGM2- l 6­

7 The food additive regulations recommend a safety factor of 100, in the absence of extenuating circumstances. 21 
C.F.R. 170.22. 

8 FDA. Chapter ll: Agency Review of Toxicology Information in Petitions for Direct Food Additives and Color 

Additives Used in Food. Available at: 

https://www.fda.gov/downloads/Food/GuidanceRegulation/GuidanceDocumentsRegulatorvlnformation/lngredients 
AdditivesGRASPackaging/UCM078724.pdf 
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015-101. These studies used the standard liquid formulation of LegH Prep since, unlike the 
animal feeding studies, freeze drying was not required for test article administration. Reports for 
each study are located in Annexes 4 and 5. 

6.3.3.l Bacterial Reverse Mutation Assay 

The bacterial reverse mutation (Ames) test evaluated the potential for LegH Prep to 
induce gene mutations in bacteria (Annex 4). Point mutations which involve substitution, 
addition or deletion of one or a few DNA base pairs were measured in amino acid-requiring 
strains ofSalmonella typhimurium (S. typhimurium, ST) and Escherichia coli (E. coli, EC) by 
their ability to functionally reverse mutations. These reverse mutations resulted in revertant 
colonies of bacteria with restored capability to synthesize the essential amino acid. The bacterial 
strains evaluated were S. typhimurium TAl535, TA1537, TA98, TAIOO, and E.coli WP2 uvrA. 
LegH Prep was tested up to a maximum concentration of74,000 µg/plate, which corresponded to 
a maximum soy leghemoglobin concentration of 5,000 µg/plate. Eight dose levels without 
precipitation, toxicity or plate contamination were evaluated for all strains; therefore bacterial 
mutagenicity was adequately assessed. The main test was conducted using the plate 
incorporation method in both the absence and presence of metabolic activation (chemically­
induced rat liver S9 mix). The results of the test were confirmed using a similar study design, 
but employing the pre-incubation modification of the Ames test. No signs of precipitation or 
contamination were reported in any of the strains. No signs of toxicity were reported in any 
strains in either plate incorporation or pre-incubation method in presence or absence of S9. In 
conclusion, based on these findings and on the evaluation system used, LegH Prep possesses no 
mutagenic activity in the Ames assay. 

6.3.3.2 	 In Vitro Mammalian Chromosome Aberration Test in Human 
Lymphocvtes 

A chromosome aberration assay was carried out in order to investigate a possible 
potential of soy leghemoglobin and the LegH Prep to induce structural chromosome aberrations 
in human lymphocytes (Annex 5). The metaphases were prepared 24 hours after start of 
treatment with the test item. The treatment interval was 4 hours without and with metabolic 
activation (Experiment I) and 24 hours without metabolic activation (Experiment JI). Duplicate 
cultures were set up. Per culture, 150 metaphases were scored for structural chromosomal 
aberrations. 

The following soy leghemoglobin concentrations were evaluated. Experiment I: 500, 
I 000, 2500 and 5000 µg/mL soy leghemoglobin; Experiment JI: I 00, 200, 500 and I 000 µg/mL 
soy leghemoglobin. In Experiment JI, precipitation occurred at concentrations 500 µg/mL and 
higher during the fixation of the cells. In contrast to Experiment I, in the experiment with long­
term treatment, the test item was not removed by repeated washing steps, as the treatment period 
is stopped by the fixation step directly. When the cells were spread on the object slides, the 
precipitation appeared as a greenish lacquer coat, visible by eye and with the aid of an inverted 
microscope. The evaluation of aberration rates was not affected. 
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In each experiment, percent relative mitotic index was measured for each soy 
leghemoglobin concentration. A relative mitotic index greater than 45% is required to accurately 
measure chromosome aberrations. In Experiment I without metabolic activation, the decrease 
below 70% relative mitotic index was seen at concentrations of l 000 µg/mL (69%), 2500 µg/mL 
(56%) and 5000 µg/mL (54%) (Annex 5, see Table 5). In Experiment I with metabolic 
activation no decrease below 70% relative mitotic index was observed. As noted by the OECD 
guidelines, mitotic index is an indirect measurement of toxicity that can be influenced by a 
number of factors such as time and cell cycle disruption, and additional data such as cell cycle 
delay is often helpful in assessing toxicity.9 In the current experiments, cell cycle delay was 
assessed in the cell proliferation using the BrdU technique. No biologically significant decrease 
in proliferation was noted in Experiment I, and the levels of the mitotic index remained above 
the 45% required to accurately assess chromosomal aberrations. Further, as the report in Annex 
5 notes, the cytotoxicity is likely even lower than shown in Experiment I without metabolic 
activation, as there appeared to be a detoxification in the Experiment I with metabolic activation. 

In Experiment II without metabolic activation, cytotoxic effects regarding the mitotic 
index were reported at concentrations of500 µg/mL (69%), l 000 µg/mL (53%), 2000 µg/mL 
(26%), 3000 µg/mL (13%), 4000 µg/mL (38%) and 5000 µg/mL (42%) (Annex 5, see Table 7). 

In Experiments I and II, no biologically relevant increase in the frequencies of polyploid 
cells was reported at concentrations up to 5000 µg/mL. In experiment I, no biologically relevant 
decreases of the proliferation index were reported at concentrations up to 5000 µg/mL. In 
experiment II, the values of the proliferation index of the negative controls were 1.56. The 
proliferation index of the 500 and 1000 µg/mL groups were 1.23 and 1.12. Decrease of79% at 
500 µg/mL and 72% at 1000 µg/mL of the proliferation index were observed. These decreases 
were not a consequence of chromosome aberrations. 

In Experiments I and II, no biologically or statistically significant increase of the 
aberration rates was reported after treatment with LegH Prep containing soy leghemoglobin 
compared to the solvent control cultures (Annex 5, see Tables 6 and 8). The x2 Test for trend 
was performed to test whether there was a concentration-related increase in chromosomal 
aberrations. No statistically significant increase was reported in all experimental conditions. 
EMS (400 and 900 µg/mL) and CPA (7.5 µg/mL) were used as positive controls and induced 
distinct and biologically relevant increases in cells with structural chromosomal aberrations, thus 
proving the efficiency of the test system to indicate potential clastogenic effects. 

In conclusion, under the conditions of these studies, LegH Prep did not induce structural 
chromosomal aberrations in human lymphocyte cells. Therefore, LegH Prep is considered to be 
non-clastogenic in this chromosome aberration test. 

9 OECD Guideline for the Testing of Chemicals: In vitro mammalian chromosomal aberration test, TG 473. 
Available at: https:/ /ntp.n iehs.nih. gov/iccvam/suppdocs/feddocs/oecd/oecd-tg473-2014-508 .pdf 
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6.4. Assessment of Allergenicity 

6.4.1 Assessment of potential soy and legume cross-reactivity 

6.4.1.1 Soy Cross-Reactivity 

Soybeans are acknowledged as a commonly allergenic food. Soybeans are known to 
contain several allergenic proteins (faylor, Panda, Goodman, & Baumert, 2014). However, soy 
leghemoglobin is not identified among the known soybean allergens, nor is it detectably present 
in soybeans. It is the expert opinion of Dr. Taylor, co-founder and co-director of the Food 
Allergy Resource and Research Program (FARRP) at the University of Nebraska, that 
Impossible Foods does not need to perform experiments to demonstrate that LegH Prep does not 
cross-react with soy-allergic individuals (Annex 6). Nevertheless, Impossible Foods will notify 
consumers by labeling that the product "Contains Soy" as required by the statute. 10 Because 
Impossible Foods will identify the potential allergen on its label, there is no necessity to prove 
that soy-allergic individuals will not react to soy leghemoglobin. 

Furthermore, the size of adult population of soy-allergic individuals is insufficient to 
acquire enough subjects to perform a statistically significant clinical study. While 0.4% of 
children are allergic to soy, the large majority of them outgrow it by the age of I 0 (Savage, et al., 
2010). Finally, leghemoglobin is natively expressed in the root of the soy plant, whereas the 
allergens -Gly m 4, Gly m 5, and Gly m 6 are located in the seeds. These allergens are 
completely absent from LegH Prep, which is produced by Pichia pastoris genetically engineered 
to express only soy leghemoglobin. This physical separation, as well as the lack of sequence 
homology to known soy allergens, indicates that soy leghemoglobin is highly unlikely to elicit a 
reaction in a soy-allergic consumer. 

Additionally, soy leghemoglobin was evaluated to determine if this protein had the 
potential to become a novel food allergen. In accordance with the consensus recommendations 
of the Codex Alimentarius Commission, it is the opinion of Dr. Taylor that sequence homology 
and pepsin digest analyses are the most predictive methods known to date to assess allergenicity 
of novel proteins. Therefore, besides these two tests, there are no additional tests that Impossible 
Foods could perform that would strengthen the evidence against potential allergenicity of soy 
leghemoglobin. 

6.4.1.2 Legume Cross-Reactivity 

Clinical cross-reactivity among various foods from the legume family is rare (Bernhisel­
Broadbent and Sampson, 1989). In the largest study reported to date, in 793 persistent peanut­
allergic subjects, 9.5% were considered allergic to other legumes by oral challenge including 48 
to soy, 19 to pea, 7 to lentil, 4 to chickpea and 3 to green bean (Neuman'Sunshine et al., 2012). 
Based upon the prevalence and severity of peanut allergy, potential cross-reactions between soy 

JO While not required by the labeling statutes, in addition to the allergen statement on the business to business 
labeling, Impossible Foods will provide training materials and information about the product to restaurants who 
purchase the product, including language and instruction indicating it is a soy~protein based product. 
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leghemoglobin and peanut allergens is the key area ofpotential concern. The various peanut 
allergens are very well identified and characterized. No significant sequence homology exists 
between soy leghemoglobin and any of the peanut allergens (section 5.3.2.2). Moreover, soy 
leghemoglobin is found in the root of the soy plant and bears no structural resemblance or 
sequence homology to these seed storage proteins which are found in the peanut kernel. It is the 
expert opinion of Dr. Taylor that Impossible Foods does not need to perform experiments to 
demonstrate that LegH Prep does not cross-react with legume-allergic individuals (Annex 6). 

6.4.2 Assessment of soy Ieghemoglobin and Pichia proteins within LegH Prep 

The potential allergenicity of soy leghemoglobin as well as the Pichia proteins present in 
LegH Prep were assessed in the same manner as used for the novel proteins expressed in 
genetically engineered foods. The Codex Alimentarius Commission developed an assessment 
scheme for the analysis of the potential allergenicity of proteins derived from biotechnology 
(2003). This assessment is a multi-factorial approach which includes assessing the source of the 
protein for allergenicity, the sequence homology of the protein to known allergens, resistance to 
pepsin degradation and, ifthere is a high suspicion of allergenicity, specific serum screening. 
This analysis provides a likelihood of allergenic response by considering the totality of the 
evidence. Several prominent organizations support this approach: the 1996 ISLl-IFBC decision 
tree, the 1996 F AO/WHO consultation on biotechnology and food safety, the 2000 FAO/WHO 
consultation on food derived from biotechnology, the 2001 FAO/ WHO consultation on 
allergenicity assessment ofGM foods, the 2002 Codex ad hoc task force on safety assessment of 
biotechnology, and the 2003 Codex Alimentarius Commission guidelines to assess the 
allergenicity of genetically modified crops (Metcalfe, Astwood, Townsend, Sampson, Taylor, & 
Fuchs, 1996) (FAO/WHO, 1996) (FAO/WHO, 2000) (FAO/WHO, 2002) (FAO/WHO., 2001) 
(Codex Alimentarius, 2003). 

Impossible Foods enlisted Dr. Richard E. Goodman, research professor at FARRP of the 
University ofNebraska, to assess the potential allergenicity and toxicity of soy leghemoglobin 
and the Pichia pastoris proteins present in LegH Prep at 21 % of the total protein fraction, 
consistent with the Codex recommendations. Approximately 17 Pichia pastoris proteins were 
found to be present in LegH Prep at 21 % of the total protein fraction. These proteins are 
consistent from batch to batch and were identified by Impossible Foods using mass spectrometry. 
This multifactorial approach, which included a comprehensive literature search, sequence 
homology, and pepsin digestion assessments to assess the allergenic potential of new proteins, is 
widely used in the food industry (Fuchs, Ream, Hammond, Naylor, Leimgruber, & Berberich, 
1993) (Reed, et al., 1996) (Harrison, et al., 1996) (Hileman, 2006) (Noteborn, et al., 1995) 
(Hashimoto, et al., 1999) (Momma, et al., 1999) (Goodman, 2007) (Moran, 2014). A summary 
of Dr. Goodman's evaluation is provided in Annex 7. Final reports on sequence homology and 
pepsin digestion are provided in Annexes 8-10. 

6.4.3 Literature search 

Dr. Goodman's assessment included a full literature search to identify any published 
literature regarding possible allergenicity or toxicity associated with leghemoglobin proteins or 
the Pichia pastoris proteins present within LegH Prep. The conclusion of this assessment was 
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that no published literature could be found that suggested allergic, toxic or adverse health effects 
related to consumption ofleghemoglobin or Pichia pastoris proteins (Annexes 8-9). 

6.4.4 Sequence homology 

Dr. Goodman's assessment also determined ifthe amino acid sequence of soy 
leghemoglobin or the Pichia pastoris proteins in LegH Prep contained sufficient similarity with 
any known allergen or toxin to suggest possible cross-reactivity. Soy leghemoglobin and Pichia 
pastoris protein sequences were compared to the 2016 Allergen Online Database 
(www.allergenonline.org) and the NCBI-Entrez database, first without any keyword selection, 
and again with keywords "allergen", "toxin" or "toxic". Soy leghemoglobin protein did not 
produce significant (> 35%) homology to known allergens or toxins (Annex 8). 

All of the 17 Pichia pastoris proteins have homo logs that are ubiquitous in nature. 
Therefore, a search of the NCBI database for sequences related to each of the 17 proteins, using 
BLASTP without keyword limits, identified good alignments with related proteins from many 
molds and yeasts. For all 17 proteins, these alignments included Saccharomyces cerevisiae and 
Saccharomyces bayanus, which are commonly used in making wine, bread, and beer, and 
Saccharomyces boulardii, which is widely used as a probiotic (Moyad, 2008) (Munoz-Bernal, 
2016) (Liu, 2016). The long history of consumption of these close homo logs of all 17 Pichia 
pastoris proteins with no reports of allergenicity or toxicity offers strong general evidence for 
their safety in food (Annex 9). 

Bio informatics searches with the 17 most abundant residual Pichia pastoris proteins 
found in LegH Prep identified a few related protein sequences with sufficient similarity to 
exceed the Codex suggestion for potential cross reactivity (>35%) (Table 6). However, the 
sequence-related putative allergens identified in this search were not potent, common allergens, 
nor were any of them known to be allergenic when ingested. Moreover, comparison of the same 
Pichia pastoris proteins with all proteins in the NCBl Protein database identified far more 
significant matches to proteins found in commonly consumed fungi, including baker's yeast 
(Saccharomyces species). 

Table 6. Summary of sequence alignments for Soy Leghemoglobin and the 17 most abundant 
residual Pichia pastoris proteins found in LegH Prep. 

Soy 
126241 P02236.2 n/a5 n/a145 n/ale hemo lobin 

Alpha 
aminoadipate 238030060 CAY67983.1 1400 n/a n/a 60% 
reductase 

Cobalamin­
independent 

238030843 CAY68766.1 Sal k3 77.50%768 77%methionine 
synthase 

XP _ 002489444.1Aconitase 254564667 n/a n/a 81%780 
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Transketolase 238030057 CAY67980.l 679 n/a n/a 70% 

Glycerol kinase 238034027 CAY72049.l 621 n/a n/a 53% 

Catalase A 254569930 XP _002492075.1 510 Pen c 30 60% 66% 

G6PD -238031000 CAY68923.l 504 Blag3 37% 64% 

Hypothetical 
protein PAS 

238031215 CAY69138.I 525 

C!ah IO 72.50% 

69%Alta IO 72.50% 

Lep d 13 35.40% 

Mitochondrial 
aldehyde 
dehydrogenase 

238033249 CAY71271.1 501 
Cla h 10 76.20% 

62% 
Alt a IO 76.20% 

Delta­
aminolevulinate 
dehydratase 

238033645 CAY71667. I 341 n/a n/a 76% 

Mitochondrial 
alcohol 
dehydrogenase 
isozyme Ill 

238031179 CAY69102.I 350 Cand a 1 85% 74% 

Malate 
dehydrogenase 

238034064 CAY72086.1 342 
Mala f4 70% 

57% 
Piss 2 36.20% 

Putative 
protein, 
unknown 
function 

238033788 CAY718IO.l 328 n/a n/a 86% 

Triose 
phosphate 
isomerase 

238032989 CAY71012.1 248 

Tri a 31 62.50% 

71% 

Derf 
25.0101 

(isoform) 
60.00% 

Der f 
25.0201 
(isoform) 

60.00% 

Crac 8 57.50% 

Hypothetical 
protein 
(cyclophilin) 
PP7435 

328350030 CCA36430.1 161 

Malas 6 87.50% 

74% 

Asp f27 85% 

Cat r 1 81.30% 

Derf29 80% 

Asp f 11 80% 

Betv 7 80% 
(Unassigned 

by !UIS) 
PP!ase6 from 

Dauces 
Carota 

78% 

Cytosolic 
superoxide 
dismutase 

238034030 CAY72052.1 154 
Olee5 

60%-55% 79% 
23 isoforms 
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Mitochondria 
ATPase 238029769 CAY67692.1 n/a n/a84 62% 
Inhibitor 

1AA: amino acids; 
2AOL: AllergenOnline 

3Allergen name in !UIS allergen list unless denoted as unassigned by !UIS; 

410: identity(%); 

5n/a: not available or no answer. 

6PP!ase: peptidylprolyl isomerase. 


While a number of organisms with known toxicity (e.g., Bacillus sp., Enterococcus 
faecalis, Streptomyces sp., Clostridium sp.) contained proteins with sequences similar to those of 
the Pichia pastoris proteins of interest, these proteins were ubiquitous and highly conserved 
across diverse species, and are not themselves known or suspected to be toxic. As a further 
evaluation step, a comparison of the sequence-related proteins from toxin-producing species with 
proteins from diverse non-toxic species revealed far more closely-related proteins from sources 
that are known to be safe and non-toxic (Annex 9). 

AllergenOnline (AOL) has been updated every year since 2004. A panel of allergen 
experts evaluates each entry using published acceptance criteria (Goodman et al. 2016). AOL is 
based on published studies characterizing the proteins and evidence for their allergenicity using 
allergic human subjects as challenge subjects, serum donors, or basophil donors in well-accepted 
methods. In addition to using the AOL database, the NCBI protein database, which is updated 
weekly, was queried to identify any sequences that may have been identified after the most 
recent AOL update. 

While the information discussed above is more than adequate to demonstrate that both 
soy leghemoglobin and the Pichia proteins within LegH Prep have little or no allergenic 
potential, Impossible Foods was encouraged to conduct a support-vector machine (SVM) 
analysis. 11 While Impossible Foods is aware that there is some controversy as to the reliability 
of this method, Impossible Foods agreed to perform an SVM analysis for soy leghemoglobin. 

In addition to the AOL method, Impossible Foods identified eleven alternative support 
vector machine-based (SVM-based) methods to assess potential allergenicity, five of which had 
active, useable web interfaces (Tables 7 and 8). 

Four of the five SVM-based methods indicated that soy leghemoglobin is not an allergen 
(Table 7), in concurrence with the AOL method. Although, a fifth SVM-based test, AlgPred, 
indicated that soy leghemoglobin may be a potential allergen, further investigations into the 
methodology underlying AlgPred suggest that it may have a high false positive rate. For 
example, AlgPred identifies 46% of all proteins in SwissProt as potential allergens, even after all 
known allergens and related proteins have been removed from the SwissProt database (Saha and 
Raghava, 2006). However, a conservative assumption is that only small percentage of proteins 
are potential allergens. Based on the weight of evidence (concurrence between AOL and 4 

11 This analysis was not conducted or endorsed by F ARRP or Dr. Goodman. 
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alternative SVM-based methods) and the potential methodological pitfalls of AlgPred, soy 
leghemoglobin has a low potential risk of allergenicity. 

Table 7. Summary ofSVM-based methods and results. 
Name Website Brief Description Result Comments 

Weighted average 
http://lilab.life.sjtu.edu assessment based on Non allergen 

PREALw .cn:8080/prealw/predi SVM and sequence 
ct.html searches suggested by 

FAO* 
Published version 
ofwebsite is non­

http://webs.iiitd.edu. in AlgPred uses five Mixed** 
functional but 

AlgPred /raghava/algpred/subm different methods to 
author was 

ission.html assess allergenicity. 
contacted to obtain 
functioning link 

ls a broad SVM The SVMProt 
classifier of protein classifier does 

http://bidd2.nus.edu.sg function. One of the not predict that 
• /cgi­ categories they train soy 

SVMProt 
bin/svmprot/svm12rot.c their predictor against leghemoglobin is 
gJ is whether or not the an allergen. 

protein is a known 
allergen. 

SORT ALLER 
predicted the 

SORTALLER is an query sequence 
online SVM based soy 
allergen classifier leghemoglobin 

httQ ://sorta I !er. gzhm u. 
So11Aller based on the allergen as a non-allergen 

edu.cn/ 
family featured with score of 
peptide (AFFP) 0.265 
dataset. 

*A protein is identified as a putative allergen if it contains at least six contiguous exact amino 
acids matches (rule I) or at least 35% sequence similarity within an 80 amino acid window (rule 
2) when compared with known allergens (Wang, 2013) 
**The AlgPred algorithm uses five different classifiers. Three (mapping of lgE motifs, a search 
for allergen related motifs and a BLAST search of the database) are negative for potential 
allergenicity. The two (closely related) SVM classifiers suggest that soy leghemoglobin is a 
potential allergen based on its amino acid composition. 

39 



Table 8. Non-functional SVM-based sites. 
Name 

ProIn Flam 

Allerdictor 

AllergenFP 

AllerHunter 

WebAllergen 

Fuzzy APP 

Website 

http://metagenomics.iiserb.ac.in/pr 
oinflam/prot.php 

http://allerd ictor. vbi. vt.edu/ 
http://ddg­
pharmfac.net/AllergenFP/ 
http ://ti ger.d bs.nus.ed u .sg/ A 11 erH u 
nter 
http://nabi c.rda. go. kr/al lergen/al !er 
gen Introduction.do 

http ://fuzzyapp. bi cpu .ed u. in/ 

Status (as of August 21, 2017) 

Website exists but searches using all 

available tools on the site return errors 

and no results. 

Website online but search returns error. 


Website online but search returns error. 

Website offline. 

Search not available. 

Webserver not available. 

6.4.5 Pepsin digestion 

Dr. Goodman assessed the stability of the soy leghemoglobin and the Pichia pastoris 
proteins within LegH Prep to pepsin degradation in a simulated gastric fluid. Several peer­
reviewed studies have shown that low in vitro pepsin digestibility is an important risk factor for 
food allergy (Astwood, 1996) (del Val, I 999). Bannon et al. (2003) reviewed a broad range of 
published pepsin digestion studies and found a strong positive predictive value of the digestion 
protocol when comparing the stability of allergenic and non-allergenic dietary proteins (Bannon, 
2003). A published multi-laboratory study demonstrated the rigor and reproducibility of using 
pepsin digestion to evaluate the stability of a number of food allergens and non-allergenic 
proteins across nine laboratories (Thomas, 2004). The pepsin digest protocol conducted in the 
Goodman Lab is identical to the robust procedure used in Thomas et al., 2004. In addition to the 
recommended ratio of I 0 U pepsin enzyme to I µg target protein, the Goodman lab also 
evaluated a more stringent ratio of I U enzyme to I µg target protein. Dr. Goodman's 
laboratory-based assessment demonstrated that soy leghemoglobin protein as well as the Pichia 
pastoris proteins are readily digested by pepsin at ratios of 10 U pepsin enzyme to 1 µg target 
protein and I U enzyme to 1 µg target protein, confirmed with SDS-PAGE analysis (Annex I 0). 
It is the expert opinion of Dr. Goodman that using a lower than standard activity of pepsin in this 
assay is not scientifically justified due to insufficient published data on the sensitivity of known 
allergens and non-allergenic proteins under these conditions, and thus the inability to interpret 
the results. 

In summary, based on a weight of evidence approach including literature search, 
sequence homology analysis and pepsin digestion, Dr. Goodman concluded that consumption of 
the soy leghemoglobin protein as well as the Pichia pastoris proteins present in Impossible 
Foods' LegH Prep raise no health or safety concern as they do not pose any significant risk of 
allergy (Annex 7). 
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6.4.6 Assessment of potential cross-reactivity with meat allergic individuals 

Tick-bite induced allergy to mammalian meat (e.g., beef, pork) and organs (e.g., liver, 
kidney) has been reported in the United States, Europe, Australia and parts of Asia (Stinke JW, 
2015). However, the allergic reaction is due to an lgE antibody response to the oligosaccharide 
galactose-alpha-1,3-galactose (alpha-gal), which is located on glycoproteins and glycolipids in 
non-primate mammalian meat and organs (Commins SP, 2016). The allergic reaction is not 
caused by myoglobin, and therefore consumers with alpha-gal specific lgE antibodies will not 
cross-react with soy leghemoglobin. 

Impossible Foods is aware of only a single case of meat allergy linked to bovine 
myoglobin (Fuentes et al., 2004), although implication of bovine myoglobin in this case has been 
disputed (Fiocchi et al., 2005). The reactions reported in this patient were specific to bovine 
myoglobin, and not porcine myoglobin, suggesting that this is not a general allergy to oxygen­
binding globin proteins, but rather a specific response to a bovine-derived protein. Given the 
widespread consumption of meats containing oxygen-binding globins at concentrations 
comparable to those proposed for use of soy leghemoglobin in this notification, the low 
incidence of meat allergies in general (and the cause of those few reactions is predominantly due 
to bovine serum albumin sensitivities), and only a single reported case ofmyoglobin allergy, this 
argues that these proteins as a class have low allergenicity. 

6.5 Summary of Safety Testing 

LegH Prep is a solution of proteins, containing not less than 65% soy leghemoglobin, 
plus proteins from the yeast Pichia pastoris. These components were evaluated for history of 
safe use as well as potential risks ofallergenicity, general toxicity in rats, and genotoxicity. 

The Impossible Foods' Pichia pastoris production strain is derived from a strain lineage 
with a long history of safe use. Pichia is non-pathogenic and non-toxigenic (21 CFR Part 573). 
Pichia has been used to express proteins for use in human food (ORN 204), potable water 
treatment (The Nitrate Elimination Co. Lake Linden, Ml), animal feed (AAFCO, 2013), and 
FDA approved therapeutics. Although the soy leghemoglobin protein does not have a history of 
wide consumption in the human diet, heme B-containing proteins, which contain the chemically 
identical heme B co-factor (Annex 1), have been safely consumed in meat and plants throughout 
human history. Moreover, the soy leghemoglobin polypeptide does not pose any significant risk 
of allergy or toxicity. 

LegH Prep was evaluated for potential risk of allergenicity using a weight of evidence 
approach in accordance with the 2003 Codex Alimentarius Commission guidelines for 
assessment ofpotential allergenicity of proteins derived from biotechnology. No published 
literature could be found that suggested allergic, toxic, or adverse health effects related to 
consumption of soy leghemoglobin or Pichia pastoris. The soy leghemoglobin protein does not 
contain significant (greater than 35%) sequence homology to known allergens or toxins. The 
most abundant Pichia proteins within LegH Prep are ubiquitous in nature and contain high 
sequence identity to homologues in yeast and molds that are commonly used in making cheese, 
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wine, bread, and beer. LegH Prep is rapidly digested by pepsin in a simulated gastric fluid. 
Although there is no scientific evidence to suggest that soy-allergic individuals will cross-react 
with soy leghemoglobin, Impossible Foods will include "soy" on the label. In addition, 
Impossible Foods will notify consumers that the product "Contains Soy." 

LegH Prep showed no evidence of toxicity in rats at the maximum dose tested, which was 
750 mg/kg/day soy leghemoglobin. In a 28-day OLP feeding study in rats ( 43166), there were 
no clinically significant differences between groups in clinical observations, body weights, 
hematological parameters, clotting potential, or clinical chemistry for both sexes. In the male 
rats, there were no test article-related macroscopic or microscopic findings or differences in 
absolute organ weights and organ weight to body ratios. In the female rats, it was suggested that 
there might be a test article-related effect on the estrous cycle. However, a follow up 28-day 
feeding study ( 44856) with estrous cycle monitoring confirmed that there were no test article­
related effects on the female rat estrous cycle or reproductive organs at the maximum dose of 
750 mg/kg/day soy leghemoglobin, the highest dose tested. The NOAEL is used to determine. 
the Acceptable Daily Intake (ADI). The NOAEL is divided by an acceptable Uncertainty Factor, 
I 00 fold is generally accepted. 12 The ADI for soy leghemoglobin is 7501100 or 7.5 mg/kg/day. 
The 90'h percentile EDI for soy leghemoglobin is 6.67 mg/kg/day. Since the EDI is lower than 
the ADI, there are no suggested safety concerns. 13 

Genotoxicity of LegH Prep was assessed using the bacterial reverse mutation assay and 
the chromosomal aberration assay in human lymphocytes. LegH Prep was found to be non­
mutagenic and non-clastogenic in each assay. 

In conclusion, LegH Prep does not appear to present any significant issues of safety that 
would preclude its use in meat analogue products. 

6.6 Expert Panel Report 

The Expert Panel Report is included in the following pages. 

12 The food additive regulations recommend a safety factor of 100, in the absence of extenuating circumstances. 21 
C.F.R. 170.22. 
13 FDA. Chapter II: Agency Review of Toxicology Information in Petitions for Direct Food Additives and Color 
Additives Used in Food. Available at: 
https://www.fda.gov/downloads/Food/GuidanceRegulation/GuidanceDocumentsRegulatorylnformation/Ingredients 
AdditivesGRASPackaging/UCM078724.pdf 
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The Report of the Expert Panel on the 

Generally Recognized as Safe Determination of the Proposed Uses of 

Soy Leghemoglobin Protein Derived from Pichia pastoris as a Food 


Ingredient 


04 August 2017 

Introduction 

Impossible Foods Inc. (Impossible Foods) convened a panel of independent scientists 
(Expert Panel}, qualified by their scientific training and relevant national and 
international experience in the evaluation of the safety of food ingredients, to conduct an 
independent, critical and comprehensive evaluation of the available safety information 
on soy leghemoglobin protein preparation (LegH Prep), and to determine if the 
proposed uses as a protein component in ground beef replacement (analogue) products 
would be Generally Recognized as Safe (GRAS) based on scientific procedures. The 
Expert Panel consisted of Professor Joseph F. Borzelleca, Ph.D. (Virginia 
Commonwealth University School of Medicine), Professor Michael W. Pariza, Ph.D. 
(University of Wisconsin-Madison), and Professor Stephen L. Taylor Ph.D. (University of 
Nebraska-Lincoln). 

An initial review was conducted and a summary of the results was made available to 
the Expert Panel as part of the "GRAS NOTIFICATION FOR SOYBEAN 
LEGHEMOGLOBIN PROTEIN DERIVED FROM PICH/A PASTORIS'' (not dated) and 
a "TECHNICAL SUMMARY OF SOYBEAN LEGHEMOGLOBIN PROTEIN DERIVED 
FROM PICH/A PASTORIS" (dated May 30, 2014). Impossible Foods conducted 
further studies to confirm the safety and GRAS status of the proposed uses of LegH 
Prep and made this information and data available to the Expert Panel. A 
comprehensive search of the scientific literature on plant and animal hemoglobins and 
related products was conducted by Impossible Foods as part of the preparation of the 
new GRAS notice that is the subject of this report, as well as during the preparation of 
the supportive Technical Summary. Impossible Foods reported to the Expert Panel that 
their search failed to identify anything further on the safety of LegH Prep. The Expert 
Panel, independently and collectively, critically evaluated the new information and data 
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and re-evaluated the original information and data, and other information deemed 
appropriate or necessary and information pertaining to the method of manufacture, 
product specifications, batch analyses, intended levels of use, exposure estimates, and 

the safety of LegH Prep. 

Following its independent, critical evaluation of the available information, the Expert 
Panel convened by teleconference and email correspondence, and unanimously 
concluded that the intended use in ground beef analogue products of soy 
leghemoglobin protein derived from Pichia pastoris, manufactured consistent with 
current Good Manufacturing Practice (cGMP) and meeting appropriate food-grade 

specifications, is GRAS based on scientific procedures. A summary of the basis for this 
conclusion appears below. 

Impossible Foods proposes to market the soy leghemoglobin protein produced in 
the yeast Pichia pastoris in the United States for use as a protein component to 
create a flavor impact in ground beef analogue products. 

Hemoglobin proteins are found in most organisms, including bacteria, protozoa, fungi, 
plants and animals (Hardison, 1998). Hemeproteins are classified as globin/non­
globin and symbiotic/non-symbiotic. Hemoglobin, myoglobin, and leghemoglobin are 

examples of globin proteins. Cytochrome oxidases, hemocyanins, and methemalbumin 
are examples of non-globin hemeproteins (Everse, 2004) (Jokipii-Lukkari, Frey, Kallio, & 
Haggman, 2009). Plant hemoglobins are classified according to function as symbiotic 
or non-symbiotic (Gupta, Hebelstrup, Mur, & lgamberdiev, 2011 ). Symbiotic 
hemoglobins are found predominantly in leguminous plant species. The most studied 
symbiotic hemoglobins are the leghemoglobins of nitrogen fixing legumes where they 
facilitate oxygen diffusion within root tissues. Non-symbiotic hemoglobins have been 
identified in a wide range of legume and non-legume plants. The highest expression 
levels for non-symbiotic plant hemoglobin are observed in metabolically active or 

stressed tissue (Anderson, Jensen, Leewellyn, Dennis, & and Peacock, 1996). 

Impossible Foods analyzed structures of plant non-symbiotic hemoglobins and 

symbiotic leghemoglobins and animal myoglobins including rice, soy, corn, barley, 
lupine, horse, tuna, and pig. Animal myoglobins, plant leghemoglobins and plant 
hemoglobins adopt the same globin fold and are structurally very similar. All globin 
proteins described above bind the chemically identical heme B prosthetic group 
involved in binding and/or transport of oxygen. The globin protein family is large, 
present in a wide range of organisms, and is well studied. 
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Identity and Characterization of Soy Leg hemoglobin Protein 

The chemical name of the characterizing component of LegH Prep is soy 
leg hemoglobin protein. The source of the protein is the soybean plant Glycine max 
gene LGB2. Soy leg hemoglobin protein is derived from the root nodules of the soy 

plant. 

There is no Chemical Abstracts Number for soy leghemoglobin. 

The proposed common or usual name of LegH Prep is "leghemoglobin (soy)." 

Production of LegH Prep 

The method of production involves four stages: construction of the production strain of 
Pichia pastoris, expression of soy leghemoglobin protein in submerged fermentation, 
enrichment, and stabilization of the expressed soy leghemoglobin protein. 

All materials used in the production of LegH Prep are food grade and GRAS or high­
quality chemical or pharmaceutical grades (USP, NF, or ACS grades) from approved 
suppliers and processing conditions are appropriate for food production and consistent 
with cGMP. 

Preparation of the Production Strain for Fermentation 

Production strain Pichia pastoris MXY0291 was constructed from recipient strain Bg11 

(MXY0051) using a series of transformations with different expression constructs, in 
order to express soy leghemoglobin protein. In addition to the protein coding sequence 
for soy leghemoglobin, MXY0291 contains extra copies of native Pichia pastoris heme 

biosynthetic enzymes and modified Pichia pastoris transcription factor Mxr1, all 
expressed under the strong native Pichia pastoris alcohol oxidase promoter (pAOX1). 
This promoter has been demonstrated to produce high levels of recombinant proteins 
after producing biomass on glycerol and inducing pAOX1 with methanol (Cereghino & 

Gregg, 2000). The genome of MXY0291 is fully sequenced and well characterized. 

The production strain parent, Pichia pastoris Bg11, was derived from the well­

characterized strain Y-11430, which is deposited in the collection at the Northern 
Regional Research Laboratories (NRRL). The lineage of P. pastoris strain NRRL Y­
11430 was previously included in GRN 204, reviewed by the Agency in 2006. 
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There are no indications that P. pastoris has been associated with animal or human 
illness. The first P. pastoris strains were isolated from an oak tree and a chestnut tree 
and were deposited in the collection at the Northern Regional Research Laboratories 
(NRRL) (www.biogrammatics.com). Yeast strains screened by Phillips Petroleum for 
growth on methanol included two P. pastoris strains, designated NRRL Y-1603 (ATCC 
accession 28485) (ATCC, 2006b) and NRRL YB-4290 (NCAUR, 2006). Phillips 
Petroleum identified a P. pastoris strain with improved growth characteristics. The strain 
was designated 21-1 and deposited at NRRL, as NRRL Y-11430. This strain is now 
available from ATCC as 76273. No records are available confirming that NRRL Y-1603 
or NRRL YB-4290 is the progenitor of NRRL Y-11430, but it seems likely that one of 
them is the progenitor strain. NRRL Y-11430 was the progenitor strain for GS115, a 
histidine auxotrophic mutant (his4-), a common Pichia strain provided in commercial kits 
by lnvitrogen Corporation, and widely used as the parental strain of many biotechnology 
products, including FDA approved proteins such as Kalibitor® (ecallantide, for the 
treatment of acute attacks of hereditary angioedema, 2009). Additionally, the GS115 
derived strain SMD1168 is used for the GRAS approved production of BD16449 
Phospholipase C (Food and Drug Administration, 2006). Like GS115, the 
BioGrammatics, Inc. strain, Bg11 is also a derivative of NRRL Y-11430, and genomic 
sequencing data performed by BioGrammatics Inc. confirm the similarity of NRRL Y­
11430, Bg11 and GS115. Additional taxonomic history of these strains is available in a 
2009 manuscript by C. Kurtzman and on the Biogrammatics webpage 
(biogrammatics.com). 

BioGrammatics, Inc. further developed the NRRL-Y-11430 strain to remove the native 
P. pastoris plasmids using PCR primers unique to the plasmids to screen multiple 
single-colony isolates for the presence of the plasmids. One isolate without plasmids 
was selected to become the wild-type (wt) BioGrammatics strain, Bg10. Genomic 
sequence from Bg10 indicates the plasmids are no longer present, and, benchmarks 
the similarity of Bg10 with NRRL-Y11430, as well as with GS115. Biogrammatics, Inc. 
deleted the gene encoding for Aox1 from Bg10 using homologous recombination to 
generate Bg11, a strain that grows more slowly on methanol-containing induction 
media. Like NRRL Y-11430 and GS115, Bg11 does not contain antibiotic resistance 
genes. 

Expression of Soy Leghemoglobin Protein in Submerged Fermentation, 

Enrichment and Stabilization 

Soy leghemoglobin protein is obtained by fed-batch fermentation using the P. pastoris 
production strain MXY0291 described above. All media components are FCC approved 
or food-grade ingredients. The P. pastoris cells in the fermentation broth are lysed by 
bead mill mechanical shearing. Insoluble material within the lysate is removed by 
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centrifugation and microfiltration. Ultrafiltration is used to concentrate soy 
leghemoglobin protein to at least 60 g/I. The resulting concentrated sample is stabilized 
with sodium chloride and sodium ascorbate and stored as a frozen liquid. 

Specifications for Soybean Leghemoglobin Protein Product 

LegH Prep is standardized to contain at least 60 grams per liter (g/I) soy leghemoglobin 
protein. Sodium chloride and sodium ascorbate are used to stabilize the product. All 
stabilizing agents are food grade. The product specifications, and batch analysis results, 
are presented below. 

Table 1. LegH Prep specifications and batch analyses from five independent production 
runs. 

PP-PGM2­ PP-PGM2­ PP-PGM2­ PP-PGM2­ PP-PGM2­
Snecificati:ons 16-015-IOl 16--088-IOl 16-102-IOl 16-144-IOl 16-200-IOl 

Soy Leghemoglobin 
1 6-9% 6.74o/o 6.39o/o 6.28o/o 6.74% 6.95% Protein <wllvl 

Soy Leghemolglobin ;:::65% 82o/o 7 lo/o 85o/o 77% 86% Protein Puritv h'l//w) 

Fat (w/w) $2% 0.05o/o <0.01% <0.0lo/o 0.03% 0.08o/o 

Carbohydrates (w/w) ~% 1.72o/o 0.99% 1.67% 2.01% 2.73% 

Ash (w/w) $4% l.87o/o 0.67% 2.63o/o 2.62o/o 2.74o/o 

pH 6.5 -8.5 7.I9 7.I9 7.38 7.0I 6.77 

Lead (ppm) <0.4 <0.0I <0.01 <0.0I <O.OI <0.01 

Arsenic (ppm) <0.05 O.Ql <O.OI <0.0I 0.01 <0.0I 

Mercury (ppm) <0.05 <0.005 <0.005 <0.005 <0.005 <0.005 

Cadmium (ppm) <0.2 <0.00I <O.OOI 0.00I 0.003 O.OOI 

Aerobic plate count 
<I0'4 <IO <IO <IO <IO <IO (CFU/al' 

E.coli 0157:H7 3 Absent by Absent by Absent by Absent by Absent by 
Absent by test test test test test test 

Absent 
Salmonella 4 by Absent by Absent by Absent by Absent by spp. Absent by test 

test test test test test 
Listeria Absent by Absent by Absent by Absent by Absent by Absent monocvtol!enes 5 by test 

test test test test test 

Stability of Soy Leghemoglobin 

LegH Prep has been stored at-20 °C as a frozen liquid for at least 12 months with no 
observable change in soy leghemoglobin protein stability or performance in ground beef 
analogue products. 
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Intended Uses in Food 

LegH Prep is proposed to be used as a plant-based protein component in non-animal 
derived food products with the texture, nutrition, flavor and appearance of traditional 
animal derived foods. LegH Prep will impart a unique flavor impact to meat analogue 
products. 

The high bioavailability of the heme iron component of soy leghemoglobin makes it 
suitable to enhance the dietary profile of many processed foods (Carpenter & Mahoney, 
1992). 

LegH Prep may be one of several Food and Drug Administration ("FDA" or "Agency") 
recognized plant proteins that will comprise ground beef analogue products. Other 

proteins may include, but are not limited to, commercially available proteins from soy, 
pea, mung bean, lentil, corn, potato, and wheat. Soy leghemoglobin will function to 
contribute to the flavour and nutritional quality of ground beef analogue products. A 
typical ground beef analogue product may contain: 

Component 
Protein 

Plant Oils 

Miscellaneous+ 
Water 

Meat Analogue 
10%-25% 

0%-25% 

2% 

50%-75% 
+Miscellaneous ingredients may include salt, flavors, vitamins, essential amino acids, etc. 

LegH Prep will be added to the ground beef analogue products to deliver not more than 
0.8% soy leghemoglobin protein. 

Self-limitation of the Use of Soybean Leghemoglobin Protein Product 

The use of LegH Prep in ground beef analogue products above the specified use-levels 
is largely self-limiting based on unacceptable organoleptic properties. 

Estimated Dietary Intake 

The vast majority of hemeproteins consumed in the diet are as myoglobin through 
consumption of meat and poultry products. Hemeprotein consumption was estimated 
using data from the "Retail Commodity Intakes: Mean Amounts of Retail Commodities 
per Individual, 2007-08. (Bowman, Martin, Clemens, Lin, & Moshfegh, 2013). For the 
US population, per capita mean consumption of meat and poultry products is 154 g/day 
and the 90th percentile intake is 308 g/day. Assuming an average myoglobin 
concentration for meat and poultry products of 0.5% (Yip & Dallman, 1996), the average 
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per capita myoglobin consumption would be 0. 77 g/day and the 9oth percentile intake 
would be 1.54 g/day. 

LegH Prep will be marketed for use in ground beef analogue products that provide 
consumers a flavorful and nutritious alternative to meat containing products. Impossible 
Foods has estimated daily intakes of soy leghemoglobin protein by assuming 
consumers will substitute the meat analogue product for the traditional meat product on 
a 1-for-1 basis. 

Impossible Foods has assumed it will capture 100% of the total ground beef market with 
soy leghemoglobin protein-containing ground beef analogue products. 100% of the 
total ground beef market represents approximately 500 times the volume of the current 
meat analogue market size based on sales estimates 1. The Estimated Daily Intake 
(EDI} of soy leghemoglobin in the target ground beef analogue applications was 
established using the Retail Commodity Intakes: Mean Amounts of Retail Commodities 
per Individual, 2007-08 (Bowman, Martin, Clemens, Lin, & Moshfegh, 2013). The results 
of that analysis are presented below. The estimates were calculated as follows: 

For beef, the mean daily consumption is 59 grams. For ground beef, the mean 
consumption is 25 grams (59 grams x 42%). As the highest usage case, Impossible 
Foods assumes capturing 100% of this market with a ground beef analogue product 
consisting of not more than 0.8% soy leghemoglobin. This equates to a highest intake 
case of 200 mg/person/day of soy leghemoglobin (25 ground beef grams/person/day x 
100% market x 0.8% soy leghemoglobin). 

The estimated average daily intake of soy leghemoglobin in the intended applications 
will be 150 mg/person/day (0.6% soy leghemoglobin) and the maximum intake will be 
200 mg/person/day (0.8% soy leghemoglobin). As noted above, this base case 
represents capturing 500 times the existing meat and poultry analogue market. 

1 Datamonitor estimates the US meat analogue volume was 53M kg in 2009. USDA-FAS Livestock and Poultry 
Report, April 2014 estimates 2014 US consumption of 118 kg beef, 8.58 kg pork, and 148 kg broilers. Therefore, the 
current meat analogue market is less than 0.2o/o of the overall meat market and capturing 1°/o of the meat market 
represents 5 times the current meat analogue market in the US. 
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Table 2a. Summary of proposed uses of soy leg hemoglobin protein in food applications 
based on Retail Food Commodity Intakes 2007-2008. 

Soy Soy 
Anticipated Leghemoglobi Leghemoglobin Food Mean Anticipate Anticipated Market n Estimated Estimated Category Consumptio d Typical Maximum Share Typical Daily Maximum Daily to be n (g/day)2 Use rate Use Rate(%) Replaceme Intake Intake Replaced (%) nt (%) (mg/person/da (mg/person/day

;,1 i 
Ground 25 100 0.6 150 0.8 200 Beef 

Table 2b. Summary of proposed uses of LegH Prep dry solids in food applications 
based on Retail Food Commodity Intakes 2007-2008. 

LegH Prep Dry LegH Prep Dry 
Anticipated Solids Solids Food Mean Anticipate Anticipated Market Estimated Estimated Category Consumptio d Typical Maximum Share Typical Daily Maximum Daily to be n (g/day) Use rate Use Rate(%) Replaceme Intake Intake Replaced (%) nt (%) (mg/person/da (mg/person/day 

vi l 
Ground 25 100 0.6 404 0.8 539 Beef 

For the basis of safety testing, the goth percentile consumption of soy leghemoglobin 
was calculated using 25 grams ground beef/person/day x 0.8% soy 
leghemoglobin/ground beef I 60 kg/person x 2. Therefore, the goth percentile 
consumption equates to 6.67 mg/kg/day, which was used as the basis for safety testing. 

Safety of Soy Leghemoglobin 

Hemeproteins are found in bacteria, protozoa, fungi, plants and animals (Everse, 2004) 
(Hardison, 1998). Soy plants have been shown to express three hemoglobin proteins: 
symbiotic, non-symbiotic and truncated (Lee, Kim, & An, 2004). Symbiotic plant 
hemoglobins, which evolved from non-symbiotic hemoglobins (Gupta, Hebelstrup, Mur, 
& lgamberdiev, 2011), are commonly referred to as leghemoglobins. Symbiotic 
leghemoglobins, found predominately in legume root nodules, function in the nitrogen 
fixation process in concert with the bacterium Rhizobium where they facilitate oxygen 
diffusion within host root tissues. LegH Prep contains this symbiotic soy leghemoglobin 
derived from Pichia pastoris. 

Retail Food Commodity Intakes: Mean Amounts of Retail Commodities per Individual, 2007-08. U.S. Department of 
Agriculture, Agricultural Research Service, Beltsville, MD and US Department of Agriculture, Economic Research 
Service, Washington, D.C. 
http://www.ncaur.usda.gov/SP2UserFiles/Place/12355000/pdf/ficrcd/FICRCD Intake Tables 2007 08.pdf 
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Anderson et al. demonstrated that the non-symbiotic hemoglobin in soybeans was 
expressed in various plant tissues including stems, shoots, cotyledon, leaves, and root 
hair (Anderson, Jensen, Leewellyn, Dennis, & and Peacock, 1996). These soybean 

tissues are commonly consumed in the diet in the form of bean sprouts. Commercial 
production of soybean sprouts is a six (6) day process from imbibition to packaging for 
retail sale (Lim, 2014). Sprouted barley, which is widely used in the beverage industry 
(malted barley) and in the baking industry (malted barley flour), has been reported to 

express hemoglobin one (1) day after imbibition (Duff, Guy, Xianzhou, Durnin, & Hill, 
1998). Non-symbiotic hemoglobins are expressed in the rice embryo and in the 
coleoptiles and seminal root of sprouted rice, which are consumed as part of the diet 
(Lira-Ruan, Ruiz-Kubli, & Arredondo-Peter, 2011 ). 

Impossible Foods analyzed plant symbiotic leghemoglobins (soy, lupine), non-symbiotic 
plant hemoglobins (rice, corn, barley), and animal myoglobins (horse, tuna, pig) and 
confirmed the structural similarity (cf. Annex 1, GRASN). The three dimensional 
structure of soybean leghemoglobin is highly similar to the non-symbiotic hemoglobins 
of corn, rice, and barley as well as mammalian myoglobin. 

Globin proteins bind the identical heme prosthetic group and are involved in binding or 

transporting oxygen. The oxygen binding mechanism of soy leghemoglobin is similar to 
that of animal muscle myoglobin. 

History of Safe Use 

The safety of soy protein is well established. Soybeans have been part of the human 
diet for more than 5000 years. 

In the 2004/2005 marketing year, 229 million metric tons of soybeans were produced 

worldwide. Although the majority of the crop is used for animal feed, approximately 
14% is used for human food in the form of traditional soyfoods, e.g. tofu, soymilk, natto, 
miso, bean sprouts, and as soy protein ingredients used to formulate food products as 
diverse as infant formula, dairy and meat alternatives, nutritional supplements and 
energy bars. (Golbitz & Jordan, 2006) Plant and animal hemoglobin proteins are widely 
consumed in the human diet where they represent a highly bioavailable source of 
dietary iron for human nutrition. Plant-derived hemoglobins are prevalent in our food 

system through malted grain products and sprouted beans (pulses). 

Regulatory Status 

The use of soy proteins is widely accepted in the United States. The US Food and Drug 
Administration has affirmed the safety of soy protein isolates for inclusion in many 
products and has approved a health claim for soy protein and the reduced risk of 

51 



Joscph F. Borzcllcca page I 0 of 15 

coronary heart disease (21 CFR 101.82). In 2000, the US Department of Agriculture 
issued a ruling allowing soy protein to completely replace animal protein in the National 
School Lunch Program (Messina, 2006). The safety of soy protein in human food has 
been clearly established and affirmed by the two major food regulatory agencies in the 
US. 

Repeated Dose (28-Day) Toxicity Studies in CRL- Sprague-Dawley-CD® IGS Rats 

Two studies were conducted by Product Safety Laboratories (Dayton, NJ) consistent 
with OECD GLP Guidelines and with OECD Guidelines 407 and FDA'S Red Book for 
the initial study (43166) and with OECD Guideline 421 for the follow-up study (44856). 
Experimental and environmental conditions were the same including doses of LegH 
Prep (0, 250, 500, 750 mg soy leghemoglobin protein/kg bw/day), mode of 
administration (dietary admixture) and species and strain of rats. 

In the initial study, although there were no consistent, dose-dependent, statistically 
significant treatment-related adverse effects reported, a NOAEL was not determined 
since potential perturbations on estrous cyclicity were reported at the low and high dose 
but not the middle dose. This lack of a dose-response suggested these effects were not 
treatment-related. Upon the advice of its scientific consults and as part of its products 
stewardship program, Impossible Foods secured the services of Dr. Karen Regan, an 
internationally recognized expert in reproductive toxicology, to review the results of this 
study and to assist in the design and execution of a follow up study, if deemed 
advisable. It was determined that OECD Guidelines for evaluating estrous activity 
(OECD 421) were most appropriate. The study was successfully executed. Dr. Regan 
independently completed her critical evaluation of the data and then reviewed her 
findings with the study pathologist who examined the tissues from the initial study. Dr. 
Regan and Product Safety Labs concluded that there were no test-substance related 
effects on reproductive macroscopic and microscopic parameters/observations, 
reproductive organ weights or estrous cyclicity in either study. The NOAEL was 
determined to be the highest dose tested, 750 mg soy leghemoglobin protein/kg 
bw/day. The Expert Panel concurs with these conclusions, there are no LegH Prep­
related adverse effects on rat estrous cyclicity and the NOAEL is 750 mg soy 
leghemoglobin protein/kg bw/day. 

Allergenicity 

Soybeans are acknowledged as a commonly allergenic food. Soybeans contain several 
allergenic proteins (Taylor, Panda, Goodman, & Baumert, 2014). Soy leghemoglobin is 
not identified among the known soybean allergens. Moreover, soy leghemoglobin is 
expressed in the root nodules of the soy plant rather than the bean. The potential 
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allergenicity of soy leghemoglobin and the most abundant Pichia pastoris proteins (17 in 
total) present within LegH Prep can be assessed in the same manner as used for the 
novel proteins expressed in genetically engineered foods. The Codex Alimentarius 

Commission developed an assessment scheme for the analysis of potential allergenicity 
of proteins derived from biotechnology (Codex Alimentarius, 2003). This assessment is 
a multi-factorial approach which includes assessing the source of the protein for 
allergenicity, the sequence homology of the protein to known allergens, resistance to 

pepsin degradation and, if there is a high suspicion of allergenicity, specific serum 
screening. This analysis provides a likelihood of allergenic response by considering the 
totality of the evidence. 

In its search of the biomedical literature, Impossible Foods did not find any publications 

implicating soy leghemoglobin or the 17 Pichia proteins in allergenicity or toxicity. 
Impossible Foods then enlisted Dr. Richard E. Goodman at the Food Allergy Resource 
and Research Program (FARRP) of the University of Nebraska to assess the potential 

allergenicity and toxicity of LegH Prep. Dr. Goodman conducted a comprehensive 
search of the biomedical literature to identify any published reports regarding possible 
allergenicity or toxicity associated with leghemoglobin and the Pichia proteins and any 
reports regarding health issues associated with human consumption. No negative 

reports were found. 

Bioinformatics searches (amino acid sequence comparisons) were performed 
comparing the known sequence of soy leghemoglobin (Gl:126241) and the 17 Pichai 
protein with known or putative allergens listed in the AllergenOnline.org, version 16 
database using both FAST A full-length sequence alignments and search for 80 amino 
acid matches along the entire sequence looking for >35% identity. No significant 
alignments were found with soy leghemoglobin. Bioinformatics searches with the 17 
most abundant residual Pichia pastoris proteins found in LegH Prep identified a few 
related protein sequences with sufficient similarity to exceed the Codex suggestion for 

potential cross reactivity (>35%). However, the sequence-related putative allergens 
identified in this search were not potent, common allergens, nor were any of them 
known to be allergenic when ingested. Moreover, comparison of the same Pichia 
pastoris proteins with all proteins in the NCBI Protein database identified far more 
significant matches to proteins found in commonly consumed fungi, including baker's 
yeast (Saccharomyces species). Thus, the bioinformatics searches did not reveal any 

similarities of concern between soy leghemoglobin and the 17 Pichia proteins and 
known allergens. 

Dr. Goodman also tested the stability of LegH Prep in a model simulated gastric 
digestion study using the conditions recommended by Ofori-Anti et al. (Ofori-Anti, 
Ariyarathna, Chen, Lee, Pramod, & Goodman, 2008) to evaluate the pepsin stability of 
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novel proteins in genetically modified crops. A positive correlation exists between the 
stability of abundant dietary proteins in this assay and the likelihood that they will be 
identified as food allergens. LegH Prep was very rapidly digested by pepsin (90% in 
less than 2 min). No stable protein fragments were detected either. On the basis of 
resistance to pepsin digestion, LegH Prep shows a low potential risk of allergenicity or 
toxicity. 

Dr. Goodman stated "My conclusion from this "weight of evidence" approach to dietary 
protein safety is that the LegH Prep is very unlikely to present a risk of dietary allergy or 
toxicity to consumers." 
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Conclusions 

We, members of the Expert Panel, have individually and collectively critically evaluated 
the information and data summarized above and other information deemed pertinent to 
the safety of the proposed uses of Soy Leghemoglobin Protein Preparation (LegH 
Prep). We unanimously conclude that the proposed uses as a protein component in 
ground beef replacement (analogue) products of LegH Prep, produced consistent with 
current Good Manufacturing Practice (cGMP) and meeting the appropriate food grade 
specifications presented above, are safe and suitable. 

We unanimously conclude that the proposed uses as a protein component in ground 
beef replacement (analogue) products of LegH Prep, produced consistent with current 
Good Manufacturing Practice (cGMP) and meeting the food grade specifications 
presented above, are Generally Recognized As Safe (GRAS) based on scientific 
procedures. 

It is our unanimous opinion that other qualified experts would concur with these 
conclusions. 

Michael W. 
Pariza, Ph.D. 
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6.7 Basis for GRAS Conclusion 

Impossible Foods convened a panel of independent scientists (Expert Panel), qualified by 
their scientific training and relevant national and international experience to evaluate the safety 
of food ingredients, to conduct an independent, critical and comprehensive evaluation of the 
available safety information on its soy leghemoglobin protein preparation (LegH Prep), and to 
determine ifthe proposed use of soy leghemoglobin as a protein component in ground beef 
analogue products would be Generally Recognized as Safe (GRAS) based on scientific 
procedures. 

In June 2017, the Expert Panel, independently and collectively, critically evaluated the 
documents provided by Impossible Foods and other information deemed appropriate or 
necessary including information pertaining to the method of manufacture, product specifications, 
batch analyses, intended levels of use, exposure estimates, and available scientific infonnation 
pertaining to the safety of soy leghemoglobin and other plant and animal hemoglobins. 

The Expert Panel reviewed reports prepared by Dr. Richard E. Goodman (Food Allergy 
Resource and Research Program (FARRP) of the University of Nebraska) that assessed the 
potential allergenicity and toxicity ofLegH Prep, consistent with the Codex recommendations. 
Dr. Goodman conducted a comprehensive search of the biomedical literature to identify any 
published reports regarding possible allergenicity or toxicity associated with soy leghemoglobin 
and Pichia pastoris proteins and any reports regarding health issues associated with human 
consumption of soy leghemoglobin and Pichia pastoris proteins. Dr. Goodman concluded that 
there is no published evidence that soy leghemoglobin or the Pichia pastoris proteins present in 
LegH Prep were associated with allergic reactions or toxicity. 

Dr. Goodman conducted bioinformatics searches (amino acid sequence comparisons) that 
compared the known sequence of soy leghemoglobin (GI: 126241 ), as well as the Pichia proteins 
that are greater than or equal to 1 % of the total protein fraction in LegH Prep, with known or 
putative allergens. The bioinformatics searches did not reveal any similarities of concern 
between soy leghemoglobin or the Pichia proteins and known allergens. Bioinformatics 
searches also were conducted to determine if similarities existed between the amino acid 
sequence of soy leghemoglobin and the Pichia proteins and the sequences of known toxic 
proteins. The search results did not raise concerns of potential toxicity for soy leghemoglobin or 
the Pichia proteins present in LegH Prep. 

Additionally, Dr. Goodman's laboratory tested the stability of LegH Prep in a model 
simulated gastric digestion study using the conditions recommended by Ofori-Anti et al. (Ofori­
Anti, Ariyarathna, Chen, Lee, Pramod, & Goodman, 2008) to evaluate the pepsin stability of 
novel proteins in genetically modified crops. The soy leghemoglobin and the Pichia pastoris 
proteins present in the preparation were very rapidly digested by pepsin. On the basis of 
resistance to pepsin digestion, LegH Prep (which includes soy leghemoglobin, Pichia proteins as 
well as other components; see Table 1 ), shows a low potential risk of allergenicity or toxicity. 

Impossible Foods commissioned a bacterial reverse mutation (Ames) test and an in vitro 
mammalian chromosomal aberration test using human lymphocytes to evaluate the genotoxic 
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potential of LegH Prep. These studies demonstrated that LegH Prep was neither mutagenic in 
bacterial cells nor clastogenic in human cells. 

Impossible Foods commissioned a 28-day GLP feeding study in rats using the LegH Prep 
(containing soy leghemoglobin, Pichia proteins as well as other components; see Table I) to 
determine the NOAEL for soy leghemoglobin with a max dose of750 mg/kg/day soy 
leghemoglobin ( 43166). There were no clinically significant differences between groups in 
clinical observations, body weights, hematological parameters, clotting potential, or biochemical 
composition of the blood for both sexes. Therefore, the NOAEL for male and female rats was 
determined to be 750 mg/kg/day soy leghemoglobin. This represents a 112-fold safety factor 
above the 90'h percentile EDI of 6.67 mg/kg/day soy leghemoglobin. 

This weight of evidence approach to the safety assessment of soy leghemoglobin 
expressed in Pichia pastoris demonstrates that the LegH Prep (which contains soy 
leghemoglobin, Pichia proteins and other components; see Table I), is highly unlikely to present 
a dietary safety risk to consumers. 

Following its independent and collective evaluation of the available information, the 
Expert Panel unanimously concluded that the intended use of soy leghemoglobin protein 
preparation (LegH Prep) as an ingredient in ground beef analogue products, manufactured 
consistent with current Good Manufacture Practice (cGMP) and meeting the food grade 
specifications presented in this notification is generally recognized as safe based on scientific 
procedures. 
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The globin structural superfamily is a large, well studied family of globular proteins, 
present in all domains of life: archae, bacteria, and eukaryotes (PFAM PF00042). All 
members of the glob in structural superfamily are thought to share a common ancestor 
(Punta et al. 2012). The glob in structural fold is comprised of eight alpha helical segments 
and a heme co-factor, which coordinates binding and/or transfer of oxygen. Structural 
comparisons of animal myoglobin, plant leghemoglobin, and plant non-symbiotic 
hemoglobin monomers are shown in Figure lA-H. The crystal structure for cow myoglobin 
does not exist, so we have included myoglobin structures from tuna, pig, and horse in this 
analysis. Based on their similarity to eachother (Figure lF-H), we expect that they are 
highly similar to cow myoglobin. The crystal structures were superimposed over all 
backbone atoms using the Super algorithm in PyMOL (Delano, 2007) (Figure 11-L) and the 
corresponding root mean square deviations (RMSDs) are shown in Table 1. Comparison of 
proteins folds (Figure 1) and RMSD values (Table 1) illustrates that animal myoglobins, 
plant non-symbiotic hemoglobins, and plant leghemoglobins all adopt the same globin fold 
and are structurally very similar. Furthermore, animal myoglobins, plant non-symbiotic 
hemoglobins, and plant leghemoglobins all bind the identical heme prosthetic group, heme 
B (Figure lM). 

The minimum temperature of denaturation for soy leghemoglobin, determined by 
Impossible Foods using dynamic light scattering, is 64 degrees Celsius (Figure 2A). 
Dynamic light scattering measures the mean effective diameter (Stokes radius) of a protein 
as a function of temperature. Increased Stokes radius indicates protein denaturation and 
aggregation. Protein denaturation leads to dissociation of the protein polypeptide from the 
heme co-factor. The denaturation temperature for soy leghemoglobin is similar to equine 
myoglobin, which Impossible Foods determined to be 70 degrees Celsius using dynamic 
light scattering. Lysozyme was included as a control and displayed the expected 
denaturation temperature of 72 degrees Celsius. The denaturation temperature for bovine 
myoglobin is 74 degrees Celsius (Sepe et al. 2005). The USDA recommended cooking 
temperature for ground beef is 160 degrees Fahrenheit (71 degrees Celsius). Impossible 
Foods' meat analogue is cooked at a similar temperature. Therefore, both mammalian 
myoglobins and leghemoglobin are denatured when consumed in a cooked meat or meat 
analogue product, respectively. 

Proteins within the globin family typically denature and dissociate from their heme 
co-factor at pH <4. For example, at pH 3.2, human myoglobin dissociates from its heme co­
factor in 45 seconds (Konermann et al 1997). To monitor heme-binding of the 
leghemoglobin polypeptide as a function of pH, Impossible Foods monitored the absorption 
spectra of the Soret region (Figure 2B). At pH 7, the heme co-factor is bound to the folded 
leghemoglobin polypeptide, as indicated by the narrow Soret peak at -415 nm. At pH 2, the 
heme co-factor has dissociated from the denatured polypeptide, as indicated by the broad 
Soret peak at -380 nm. Therefore, even if consumed in a raw meat analogue product, 
leghemoglobin will denature and release the heme co-factor upon exposure to the low pH 
environment of gastric fluid. 

68 



Leghemoglobins, non-symbiotic hemoglobins, and myoglobins each contain the 
identical heme b co-factor (Figure lM). Soybean leghemoglobin does not contain peptide 
sequences that are associated with allergenicity (Annex 8), denatures at 64 degrees Celsius 
(Figure 2A) and pH 2 (Figure 2B), and is completely digested by pepsin (Annex 10), 
leaving only the heme cofactor. Therefore, the health effects of ingesting soybean 
leghemoglobin should be equivalent to non-symbiotic plant hemoglobins and mammalian 
myoglobins, which are readily consumed in the diet. 
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Figure 1. Plant hemoglobins and animal myoglobins adopt the same structural fold. 
Individual plant leghemoglobins (A-B), plant non-symbiotic hemoglobins (C-E), and animal 
myoglobins (F-H), are shown in ribbon representation colored in gray, heme porphyrin 
ring is shown in red stick representation, and iron in blue CPK representation. 
Superposition of individual proteins shows that the 3D structure of soybean leghemoglobin 
is highly similar leghemoglobins, non-symbiotic hemoglobins, and myoglobins from 
different species (1-L). 
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Table 1. Structural comparison between plant hemoglobins and animal myoglobins. Root­
mean-square-deviation (RMSD) between all backbone atoms of superimposed X-ray 
crystallography protein structures (respective PDB codes are shown in parenthesis). 

Species RMSD(A) 
Soybean leghemoglobin (!BIN) Horse myoglobin (I YMB) 4.5 
Soybean leghemoglobin (I BIN) Pig myoglobin (I PMB) 4.4 
Soybean leghemogiobin (I BIN) Tuna myoglobin (I MYT) 3.6 
Soybean leghemogiobin (I BIN) Barley non-symbiotic hemoglobin (20IF) 2.5 
Soybean Ieghemogiobin (I BIN) Com non-symbiotic hemoglobin (2R50) 1.0 
Soybean leghemoglobin (I BIN) Rice non-symbiotic hemoglobin (I D8U) 1.0 
Soybean leghemoglobin (I BIN) Lupine leghemoglobin (2GDM) 0.8 
Soybean leghemoglobin ( 1BIN) Soybean leghemoglobin (IFSL) 0.5 

Figure 2. Leghemoglobin sensitivity to temperature and pH. (A) Impossible Foods 
measured the melting temperature ofleghemoglobin using dynamic light scattering. 
Equine myoglobin (Sigma, cat# M0360) and Lysozyme (Sigma, cat# L4919) were included 
as controls. (BJ Impossible Foods monitored heme dissociation from leghemoglobin at low 
pH by measuring the absorption spectra of the Soret region. 
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report accurately describes the methods and standard operating procedures, and that the reported results 
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1. OBJECTIVE 

The objective of this study was to evaluate the potential subchronic tox1c1ty of Soy 
Leghemoglobin Preparation in male and female rats likely to arise from continuous exposure to 
the test substance in the diet for at least 28 days. A no-observed-adverse-effect-level (NOAEL) 
was also sought for each sex. 

2. SUMMARY 

A 28-day dietary toxicity study was conducted in Crl:SD co® !GS rats to determine the potential 
of Soy Leghemoglobin Preparation to produce toxicity. Eighty (80) healthy rats ( 40 males and 40 
females) were selected for the test and equally distributed into four groups (JO/sex/group). 
Dietary test substance levels 512, 1024 and 1536 mg/kg/day corresponded to 250 mg/kg/day 
(Group 2), and 500 mg/kg/day (Group 3), and 750 mg/kg/day (Group 4) of active ingredient, as 
well as a Basal diet control (Group 1), were evaluated. 

The neat test substance was measured to be stable under the conditions of storage over the course 
of this study. Stability oftest substance in the diet was evaluated by analyzing the low, medium, 
and high dietary concentrations of the test substance on Days 0, 4, 7, and 10 following 
preparation. Test substance homogeneity in the diet was assessed at the beginning of the study by 
evaluating the low, medium, and high dietary levels in the top, middle, and bottom strata of the 
diet preparations. At the beginning, middle, and end of the study, selected diet preparation 
samples were analyzed to verify test substance concentration in the diets over the course of the 
study. Results from the homogeneity, stability, and concentration analyses of the test diets 
indicate that Soy Leghemoglobin Preparation was homogeneously distributed within an 
acceptable margin of variability, stable in the dietary matrix, and was considered to have met 
target concentrations in the diet for all intake levels. 

The animals were examined by focal illumination and indirect ophthalmoscopy prior to initiation 
and again at the end of the study (Day 23), observed for viability, signs of gross toxicity and 
behavioral changes at least once daily during the study and weekly for a battery of detailed 
clinical observations. Body weight and food consumption measurements were collected 
throughout the study and used to calculate the mean overall daily intake oftest substance. Urine 
and blood samples were collected on Day 22 from all study animals for urinalysis, hematology 
and clinical chemistry determinations. Gross necropsies and histological evaluation of selected 
organs and tissues were performed on all study animals. 

Administered doses of 512, 1024 and 1536 mg/kg/day of test substance correspond to 250, 500 
and 750 mg/kg/day of the active, respectively. The mean overall (Days 0-28) daily intake of the 
test substance in male rats fed dietary concentrations of 512, 1024 and 1536 mg/kg/day was 
478.9, 954.7 and 1438.2 mg/kg/day respectivelly. For the same dietary concentrations, the mean 
overall (Days 0-28) daily intake in female rats was 497.8, 983.4, and 1470.4 mg/kg/day of test 
substance, respectively. The animals are considered to have received close to the targeted dose 
levels. 

There were no mortalities, clinical observations, ophthalmology, body weight, body weight gain, 
food consumption, or food efficiency changes attributable to Soy Leghemoglobin Preparation 
administration. 

There were no test substance related changes in hematology, serum chemistry or urinalysis 
parameters for males or females rats. Changes in coagulation paramentes were limited to a non 
dose-dependent increase in activated partial tromboplastin time observed in Group 3 and 4 males, 
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that due to its very slight magnitude and lack of correlating pathological or clinical finding this 
change is considered non adverse. 

There were no microscopic or macroscopic findings related to the administration of the test 
substance, Soy Leghemoglobin Preparation, in male or female rats. There were no test substance­
related changes in absolute or relative organ weight values in male rats treated with Soy 
Leghemoglobin Preparation. Decreases in uterine weight were observed in Group 2-4 female rats. 
These decreases did not correlate with adverse histopathological findings and are therefore 
interpreted to be non-adverse. 

Under the conditions of the study and based on the toxicological endpoints evaluated, the no­
adverse-effect level (NOAEL) for administration of Soy Leghemoglobin Preparation in the diet 
was determined to be 1536 mg/kg/day, which corresponds to 750 mg/kg/day of the active 
ingredient Soy Leghemoglobin for Sprague Dawley rats. 

3. TEST SUBSTANCE 

A. Source 

The test substance was provided by the Sponsor. 

B. Identification 

The test substance was received on July 20, 2016, and identified using the following information 
provided by the Sponsor and Product Safety Labs (PSL) identification number. 

Test Substance: Soy Leghemoglobin Preparation 
PSL ID: 160720-SR 
Lot#: PP-PGM2-16-088-301 
Physical Description: Red/brown powder 
Composition: Soy Leghemoglobin 48.82% 
Storage Conditions: Frozen 
Expiration Date: Not Applicable 

Documentation of the methods of synthesis, fabrication, or derivation of the test substance is 
retained by the Sponsor. 

C. Analysis 

The test substance, as received, was expected to be stable for the duration of the study. Stability 
of the neat test substance in the dietary matrix and that of the concentration of the test substance 
in the test diets was determined as part of this study. 

D. Hazards 

Appropriate routine safety precautions were exercised in the handling of the test and control 
substances. 
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4. 	 GENERAL TEST SYSTEM PARAMETERS 

A. 	 Animal Requirements 

4.A. l 	 Number of Animals: 80 

4.A.2 	 Number ofGroups: 4 (3 dietary levels per sex+ l control group per sex) 

4.A.3 	 Number ofAnimals per Group: 20 (10 male, 10 female) 

4.A.4 	 Sex: Male and female; females will be nulliparous and non-pregnant. 

4.A.5 	 Species/Strain: CRL Sprague-Dawley CD® lGS rats 

4.A.6 	 Age/Weight: Seven to eight weeks at initiation; the weight variation did not exceed 
± 20% ofthe mean weight for each sex. 

4.A.7 	 Supplier: Charles River Laboratories, Inc. Rats were shipped in filtered cartons by 
airfreight and/or truck. 

On September 22, 2016, 88 CRL Sprague-Dawley CD® JGS rats (44 males and 44 females) 
arrived from Charles River Laboratories, Inc., with an assigned birth date of August 6, 2016. The 
rats were designated by the supplier to be 6-7 weeks of age upon arrival. 

B. 	 Test System Justification 

The Sprague-Dawley® rat was the system of choice because, historically, it has been a preferred 
and commonly used species for dietary toxicity tests. The current state of scientific knowledge 
does not provide acceptable alternatives to the use of live animals to accomplish the objective of 
this study. 

C. 	 Animal Husbandry 

4.C. l 	 Housing 

The animals were group housed in suspended stainless steel caging, which conforms to 
the size recommendations in the most recent Guide for the Care and Use of Laboratory 
Animals (Natl. Res. Council, 2011 ). Litter paper was placed beneath the cages and was 
changed at least three times per week. The animal room had a 12-hour light/dark cycle 
and was kept clean and vermin free. 

4.C.2 Animal Room Temperature and Relative Humidity Ranges 


The animal room was temperature and humidity were 19-23°C and 39-62%, respectively. 


4.C.3 	 Acclimation 

The animals were conditioned to the housing facilities for six days prior to testing. Body 
weights and clinical observations were recorded at least two times prior to study start. 

4.C.4 	 Feed 

2016 certified Envigo Teklad Global Rodent Diet® was stored in a dedicated temperature 
and humidity monitored feed storage site and was available ad libitum during 
acclimation. Test diets were prepared as described in Section 6.B using 2016 certified 
Envigo Teklad Global Rodent Diet® and were available ad libitum during the study. 
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4.C.5 Water 

Filtered tap water was available ad libitwn. Water analysis was conducted by Precision 
Analytical Services, Inc., Toms River, NJ and South Brunswick Municipal Water Supply, 
South Brunswick, NJ. 

4.C.6 Contaminants 

There were no known contaminants reasonably expected to be found in the food or water 
that would interfere with the results of this study. Routine analysis consisting of each lot 
of feed used in this study was received from Envigo Teklad, Madison, WI. Water 
analysis was conducted periodically and the records are kept on file at Product Safety 
Labs. The date(s) of the most recent analyses are reported in Appendix B. 

4.C.7 Viral Screen 

The animals used in this study were considered to be pathogen-free as received from the 
vendor (Section 4.A.). Rodent-health surveillance for study animals was monitored by 
designating three rats as "sentinels" for the study room (Animals 257M 10.28.16, 268M 
10.28.16, and 316F I 0.28.16). Sentinels were housed under the conditions of the study, 
on racks alongside study animals, for the duration of the study (September 28 - October 
28, 2016). These animals were not a part of the study, and were clearly marked as such. 
A serum sample was collected from each sentinel rat for screening of common rat 
pathogens (Rat Parvovirus, Toolan's H-1 Virus, Kilham Rat Virus, Rat Minute Virus, 
Parvovirus NS- I, Rat Coronavirus, Rat Theilovirus, and Pneumocystis carinii). The 
serum samples were sent on ice to IDEXX BioResearch (Columbia, MO) for evaluation. 
Serological pathogen screening results for the sentinels 257M 10.28.16, 268M 10.28.16, 
and 316F I0.28.16, corresponding with this study, are reported in Appendix B. The 
sentinel samples were negative for all pathogens evaluated and therefore, the study 
animals were. considered to be healthy and reasonably free of common rat pathogens. 

D. Identification 

4.D.1 Cage 

Each cage was identified by a cage card indicating the study number, dose level, group 
assignment, individual animal identification and sex of the animal. 

4.D.2 Animal 

Each animal was given a sequential number in addition to being uniquely identified with 
a Mone!® self-piercing stainless steel ear tag. 

5. EXPERIMENTAL DESIGN 

A. Route of Administration 

The test substance was administered in the diet. 

B. Justification of Route of Administration 

The dietary route of administration was used because it was recommended in the referenced 
guidelines (Section 8.C.), as human exposure may occur via this route. 

C. Control of Bias 

Animals were randomly assigned to test groups, stratified by body weight. 
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D. Dose Levels 

Ten male and ten female test animals were randomly assigned to each of the following test groups: 

Group 
No. Animals/ 

Group 
M/F 

Dietary Dose Level/ Target 
Exposure of Active Ingredient 

(mg/kg/day) 

Dietary Dose Level/ Target 
Exposure ofTest Substance" 

(mg/kg/day) 

1 10110 0 0 

2 10110 250 512 

3 10/10 500 1024 

4 10110 750 1536 

11 Based on 48.82o/o active ingredient (Al, Soy Leghemoglobin) of Soy Leghemoglobin Preparationlot # PP-PGM2-16­
088-301 

E. Justification of Dose Level Selection 

The Sponsor, in consultation with the Study Director, and based on a 14-day palatability/toxicity 
study (PSL, 2016) selected target dietary dose levels of 512, 1024 and 1536 mg/kg/day that 
correspond to target dose levels of 250, 500 and 750 mg/kg/day of the active ingredient, Soy 
leghemoglobin. To maintain target dietary dose levels throughout the study, concentrations in the 
test diets were calculated based on the most recent group body weight and food consumption 
data. Alternatively, historical control values, relevant to the age and weight of the rats at 
corresponding intervals were used. Diets for males and females at each dietary dose level were 
made separately each week. A NOA EL was expected to be achieved for this study. 

6. GENERAL PROCEDURES 

A. Selection of Animals 

After acclimating to the laboratory environment for 6 days, the rats were examined for general 
health and weighed. Only those rats free of clinical signs of disease or injury and having a body 
weight range within ±20% of the mean were selected for test. Eighty (80) healthy rats 
(40 males; 40 females) were selected for test. The animals weighed 227-250 grams (males) and 
156-198 grams (females) and were approximately 7-8 weeks of age at initiation of dosing. The 
rats that were used on test were randomly distributed, stratified by body weight, among the dose 
and control groups on the day of study start. 

B. Diet Preparation and Sampling 

6.B.1 Diet Preparation 

The test substance was processed as needed to decrease particle size using a grinder and 
then added to 2016 Envigo Teklad Global Rodent Diet® and thoroughly mixed in a high­
speed mixer. Control diet was mixed under the same conditions as the diets prepared with 
the test substance. All diets were kept frozen following preparation, unless presented to 
the test animals on the same day as diet preparation. All diets were prepared 
approximately weekly. 
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6.B.2 Diet Presentation 

The control and test diets were presented to their respective groups on Day 0 of the study. 
The diets were replaced concurrently with food consumption measurements on Days 3, 7, 
I 0, 14, 17, 21 and 24. Additional diet may be provided as needed throughout the study to 
insure ad libitum feeding. Animals were exposed to the test diets for at least 28 days. 

6.B.3 Sampling 

The neat test substance and selected prepared diets (at each concentration) were sampled 
in duplicate. 

6.B.4 Stability ofTest Substance 

At the initial, middle, and final diet preparation, a sample of the test substance (neat) was 
retained for stability. Analytical results of the initial and final stability samples were 
used to establish the stability of the test substance under normal laboratory conditions for 
the duration of the study. 

6.B.5 Stability in Dietary Matrix 

During the first week of the study, samples to verify the stability of the test and control 
substance in the dietary matrix were prepared. Samples were prepared in standard feed 
jars with followers and retaining rings and were stored at ambient temperature in the 
animal room. Samples from each dietary concentration were collected at the first 
presentation of the diet and after 4, 7, and 10 days and frozen until analyzed. 

6.B.6 Homogeneity 

Samples to evaluate homogeneity of the test and control substance distribution were 
collected from the initial diet preparation. Samples were taken from approximately the 
top, middle and bottom of the diet mixer. Basal diet control samples were collected from 
the middle of the mixer only. Chemical analysis verified the diets as homogeneous and 
of accurate concentration throughout the study. 

6.B.7 Concentration Verification 

Samples were collected from representative animal diets of the initial (as part of the 
homogeneity assessment), middle and final diet preparations during which time samples 
were retained and stored frozen. Samples were analyzed to verify the concentration of 
the test diets. 

6.B.8 Sample Preservation 

Upon sampling, diet preparations and neat test substance were stored frozen. Samples 
were considered stable from the point at which they were frozen. 

6.B.9 Sample Analysis 

A single duplicate of the frozen diet samples described above was sent to Impossible 
Foods for analysis of diet preparation and neat test substance samples. A signed, 
analytical report was provided to the Study Director. This report included the 
methodology, pertinent measurements, study results, and tabulated results. Upon 
completion of the report, all raw data was transferred to the Study Director to be 
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incorporated into the main study report. Any remaining sample material was retained at 
Product Safety Labs until issuance of the final report. 

C. 	 Ophthalmologic Evaluations 

During the acclimation period, the eyes of all rats being considered for study were examined by 
focal illumination, indirect ophthalmoscopy and, when indicated, slit-lamp microscopy. 
Mydriatic eye drops were administered prior to ophthalmoscopy and the eyes were examined in 
subdued light. Subdued light was maintained in the animal room. These procedures were 
repeated on all test animals prior to test termination on Day 23. 

D. 	 Clinical Observations 

All animals were observed at least twice daily for viability. Cage-side observations of all animals 
were performed daily during the study. All findings were recorded. 

On Day 0, prior to the first treatment with the test substance, and weekly thereafter, a detailed 
observation was conducted while handling the animal, generally on days that the animals were 
weighed and food consumption measurements were taken. Potential signs noted included, but 
were not limited to: changes in skin, fur, eyes, and mucous membranes, occurrence of secretions 
and excretions and autonomic· activity (e.g., lacrimation, piloerection, pupil size, unusual 
respiratory pattern). Likewise, changes in gait, posture and response to handling as well as the 
presence of clonic or tonic movements, stereotypies (e.g., excessive grooming, repetitive 
circling), or bizarre behavior (e.g., self-mutilation, walking backwards) were also recorded. The 
date and clock time of all observations and/or mortality checks were recorded. 

E. 	 Body Weight and Body Weight Gain 

Individual body weights were recorded twice during acclimation. Test animals were weighed on 
Day 0 (prior to study start) and weekly thereafter (intervals of 7 days ± 1). The animals were also 
weighed prior to sacrifice in order to calculate organ-to-body weight ratios (Amendment 1 ). 
Body weight gain was calculated for selected intervals and for the study overall. 

F. 	 Food Consumption, Food Efficiency, and Dietary Intake of Soy 
Leghemoglobin Preparation 

Individual food consumption was measured and recorded on Days 3, 7, 10, 14, 17, 21, 24 and at 
the end of the study. Food efficiency and dietary intake of the test substance (mg/kg/day) was 
also calculated and reported. 

G. 	 Clinical Pathology 

Clinical pathology was performed on all animals for blood chemistry and hematology of the 
terminal sacrifice animals at the end of the dosing phase of the study. The animals were fasted 
overnight prior to blood collection. Blood samples for hematology (except coagulation samples) 
and clinical chemistry were collected via sublingual bleeding under isotlurane anesthesia during 
Week 4 of the test period. Approximately 500 µL of blood was collected in a pre-calibrated tube 
containing K2EDT A for hematology assessments. The whole blood samples were stored under 
refrigeration and shipped on cold packs. Approximately IOOO µL of blood was collected into a 
tube containing no preservative for clinical chemistry assessments. These samples were 
centrifuged in a refrigerated centrifuge and the serum was transferred to a labeled tube. Serum 
samples were stored in a -80°C freezer and shipped frozen on dry ice. All samples were shipped 
to DuPont Haskell Global Centers for Health and Environmental Sciences. 
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The day before collection of samples for the clinical pathology evaluation, the animals were 
placed in metabolism cages. Animals were fasted after 3 pm (at least 15 hours prior to) and urine 
was collected from each animal. Urine samples were stored under refrigeration and shipped on 
wet ice to DuPont Haskell Global Centers for Health and Environmental Sciences. 

Blood samples used to determine the prothrombin time and activated partial thromboplastin time 
(coagulation) were collected via the inferior vena cava under isoflurane anesthesia at tenninal 
sacrifice. Approximately 1.8 mL of blood was collected in a pre-calibrated tube containing 3.2% 
sodium citrate. These samples were centrifuged in a refrigerated centrifuge and the plasma was 
transferred to labeled tubes. Plasma samples were stored in a -80° C freezer and shipped frozen 
in dry ice to DuPont Haskell Global Centers for Health and Environmental Sciences. In addition, 
a second blood sample was retained during the exsanguination procedure for future possible 
evaluation. 

All blood samples were evaluated for quality by visual examination. 

6.G. I Hematology included: 

erythrocyte count (RBC) hemoglobin concentration (HGB) 

hematocrit (HCT) mean corpuscular volume (MCV) 

mean corpuscular hemoglobin (MCH) red cell distribution width (ROW) 

absolute reticulocyte count (ARET) platelet count (PLT) 

total white blood cell (WBC) and differential leukocyte count 


Mean corpuscular hemoglobin concentration (MCHC) was calculated. 


In addition, separate, blood smears, stained with New Methylene Blue or Wright-Giemsa 
stain, were prepared from each animal undergoing hematological evaluation, but were not 
needed for examination. 

6.G.2 Coagulation included: 

prothrombin time (PT) 

activated partial thromboplastin time (APTT) 


6.G.3 Clinical chemistry included: 

serum aspartate aminotransferase (AST) serum alanine aminotransferase (ALT) 

sorbitol dehydrogenase (SDH) alkaline phosphatase (ALKP) 

total bilirubin (BILI) urea nitrogen (BUN) 

blood creatinine (CREA) total cholesterol (CHOL) 

triglycerides (TRIG) fasting glucose (GLUC) 

total serum protein (TP) albumin (ALB) 

globulin (GLOB) calcium (CALC) 

inorganic phosphorus (IPHS) sodium (NA) 

potassium (K) chloride (CL) 


6.G.4 Urinalysis included: 

quality (QUAL) pH ketone (KET) 
color (COL) glucose (UGLC) bilirubin (UBIL) 
clarity (CLAR) specific gravity (SG) blood (BLD) 
volume (UVOL) protein (UMTP) urobilinogen (URO) 
microscopic urine sediment examination 
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Any remaining serum samples were maintained frozen at approximately -80°C and discarded 
upon approval of the Sponsor at finalization. 

H. Terminal Sacrifice and Histopathology 

6.H. J Scheduled Sacrifice 

At terminal sacrifice, all survivors were euthanized by exsanguination from the 
abdominal aorta under isoflurane anesthesia. All animals in the study were subjected to a 
gross necropsy, which included examination of the external surface of the body, all 
orifices, musculoskeletal system, and the cranial, thoracic, abdominal, and pelvic cavities, 
with their associated organs and tissues. All gross lesions were recorded. The following 
tissues were weighed wet as soon as possible after dissection to avoid drying: 

adrenals (combined) kidneys (combined) testes (combined) 
brain liver thymus 


epididymides (combined) ovaries with oviducts (combined) uterus 

heart spleen 


The following organs and tissues from all animals were preserved in I 0% neutral 
buffered formalin for possible future histopathological examination: 

accessory genital organs ileum with Peyer's patches rectum 

(prostate and seminal vesicles) jejunum salivary glands (sublingual 
adrenals kidneys submandibular, and 
all gross lesions larynx parotid) 
aorta liver skeletal muscle 
bone (femur) lungs skin 
bone marrow (from femur & lymph node mandibular spinal cord - 3 levels: 

sternum) lymph node rnesenteric cervical, mid-thoracic, 

brain - 3 sections including mammary gland and lumbar 
medulla/pons, cerebellar, nasal turbinates spleen 
and cerebral cortex nose sternum 

cecum ovaries stomach 
cervix oviducts thymus 
colon pancreas thyroid 

duodenum parathyroid trachea 
esophagus peripheral nerve (sciatic) urinary bladder 
Harderian gland pharynx uterus 

heart pituitary gland vagina 

The following organs and tissues from all animals were preserved in modified 
Davidson's fixative and then stored in ethanol for possible future histopathological 
examination: 

eyes optic nerve 

epididymides testes 


Additional tissues were preserved if indicated by signs of toxicity or target organ 
involvement. 
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6.H.2 Histopathology 

Histological examination was performed on the preserved organs and tissues of the animals 
from both the control and high dose groups (Groups 1 and 4, respectively). The fixed tissues 
were trimmed, processed, embedded in paraffin, sectioned with a microtome, placed on glass 
microscope slides, stained with hematoxylin and eosin (HE) and examined by light 
microscopy. Additional special stains can be added based on HE evaluation at the discretion 
of the study pathologist in consultation with the study director and sponsor. Slide preparation 
and histological assessment, by a board-certified veterinary pathologist, was performed at 
Histo-Scientific Research Laboratories (HSRL ). 

6.H.3 Histopathology Peer Review 

A histopathology peer review of female reproductive organs was performed for all female 
rats (Ammendment 3). The peer review pathologist was Karen Regan, DVM, DABT, 
DACVP form Regan Path/Tox Services, Inc, 1457 Township Road 853, Ashland, OH 
44805. A peer review statement will be inserted in Appendix U. 

7. STATISTICAL ANALYSIS 

Product Safety Labs performed statistical analysis of all data collected during the in-life phase of 
the study as well as organ weight data. DuPont Haskell Global Centers for Health and 
Environmental Services provided analysis of clinical pathology results to Product Safety Labs. 
The use of the word "significant" or "significantly" indicates a statistically significant difference 
between the control and the experimental groups. Significance was judged at a probability value 
ofp<0.05. Male and female rats were evaluated separately. 

A. Statistical Methods (In-Life and Organ Weight Data) 

Mean and standard deviations were calculated for all quantitative data. If warranted by sufficient 
group sizes, data within groups were evaluated for homogeneity of variances and normality by 
Bartlett's test (Bartlett, 1937). Where Bartlett's test indicated homogeneous variances, treated 
and control groups were compared using a one-way analysis of variance (ANOV A). When one­
way analysis of variance was significant, a comparison of the treated groups to control by 
Dunnett's test (Dunnett, 1964, 1980) for multiple comparisons was performed. Where variances 
were considered significantly different by Bartlett's test, groups were compared using a non­
parametric method (Kruskal-Wallis non-parametric analysis of variance; Kruskal and Wallis, 
1952). When non-parametric analysis of variance was significant, comparison of treated groups 
to control was performed using Dunn's test (Dunn, 1964). Statistical analysis was performed on 
all quantitative data for in-life and organ weight parameters using Provantis® version 9, Tables 
and Statistics, Instem LSS, Staffordshire UK. 
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8. Statistical Methods (Clinical Pathology) 
Significance was judged at a probability value of p < 0.05. Males and females were analyzed 
separately (Provantis TM version 8, Tables and Statistics, Instem LSS, Staffordshire UK). 

Method of Statistical Analvsis 
If preliminary test is Ifpreliminary test is 

Parameter Prelimin ....... , Test not siP"nificant significant 
Transforms of the data to 
achieve nonnality and 
variance homogeneity were Levene's test for 

One-way analysis of used. The order of homogeneity and Clinical Pathologya variance followed with transforms attempted was Shapiro-Wilk test for Dunnett's test log, square-root, and rank-nonnality 
order. If the log and square-
root transfonns failed, the 
rank-order was used. 

When an individual observation is recorded as being less than a certain value, calculations are perfonned 
on half the recorded value. For example, if bilirubin is reported as <0.1, 0.05 is used for any calculations 
perfonned with that bilirubin data. When an individual observation is recorded as being greater than a 
certain value, calculations are perfonned on the recorded value. For example, if specific gravity was 
reported as> 1.100, I. I00 is used for any calculation perfonned with that specific gravity data. 

8. STUDY CONDUCT 

A. Laboratory 

In-life portion 	 Product Safety Labs 

2394 US Highway I 30 

Dayton, NJ 08810 


Ophthalmology evaluation 	 Kristina R. Vygantas, DVM, DACVO 
3 I 9 Perrineville Rd. 
Robbinsville, NJ 08691 

Clinical chemistry, hematology, Dupont Haskell Global Centers for Health and 
coagulation, and urinalysis Environmental Sciences 

P.O. Box30 
Elkton Road 
Newark, DE 19714 
P.I.: Denise Hoban, BA, ML T, ASCP 

Clinical pathology evaluation 	 Product Safety Labs 
2394 US Highway 130 
Dayton, NJ 088 I 0 
P.I.: Odete Mendes, DVM, PhD, DACVP, DABT 

Test substance and dietary analysis 	 Impossible Foods Inc 

525 Chesapeake Dr. 

Redwood City, CA 94063 

P.I.: Pavel Aronov, PhD 


Histological slide preparation 	 Histo-Scientific Research Laboratories (HSRL) 
5930 Main Street 
Mount Jackson, VA 22842 
P.I. (histology): Craig Zook 
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Histological slide evaluation 	 Histo-Scientific Research Laboratories (HSRL) 
5930 Main Street 
Mount Jackson, VA 22842 
P.I. (pathology): Daniel G. Branstetter, DVM, PhD, DACVP 

Histopathology Peer Review 	 Regan Path/Tox Services, Inc, 

1457 Township Road 853 

Ashland, OH 44805 

P.I. (pathology): Karen Regan, DVM, DABT, DACVP 

B. GLP Compliance 

This study was conducted in compliance with the following regulations: 

• 	 U.S. FDA OLP: 21 CFR Part 58, 1987 

Which is compatible with: 

• 	 OECD Principles of Good Laboratory Practice (as revised in 1997) published in 
ENV/MC/CHEM (98)17, OECD, Paris, 1998. 

Clinical pathology assessment was conducted in compliance with U.S. FDA OLP: 21 CFR Part 
58, 1987 which is compatible with OECD Good Laboratory Practices. 

Analysis of the neat test substance and test substance in the dietary matrix, for homogeneity, 
stability, and dose concentration verification, were performed in a non-OLP certified facility. 

C. Test Procedure Guidelines 

This study design was based on the following guidelines: 

• 	 OECD Guidelines for Testing of Chemicals and Food Ingredients, Section 4 (Test No. 407): 
Health Effects, Repeated Dose 28-day Oral Toxicity Study in Rodents (2008). 

• 	 US FDA Toxicological Principles for the Safety Assessment of Food Ingredients, Redhook 
2000, IV.C. 4. a. (2007). 

9. FINAL REPORT AND RECORDS TO BE MAINTAINED 

The original, signed final report was sent to the Sponsor. A copy of the signed report, together 
with the protocol and all raw data generated at Product Safety Labs, will be maintained in the 
Product Safety Labs Archives. PSL will maintain these records for a period of at least five years. 
After this time, the Sponsor of the study will be offered the opportunity to take possession of the 
records or request continued archiving by PSL. 

The following records are maintained: 

A. Information on test substance includes but is not limited to the following: 

Storage Dietary analysis 

Usage Test substance analysis 

Disposition 
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B. Information on animals includes but is not limited to the following: 

Receipt, date of birth Clinical observations 
Initial health assessment Histopathology data 
Dosing Individual necropsy records 
Body weights Organ weights 
Food consumption Ophthalmologic evaluations 
Hematology, clinical chemistry, coagulation, urinalysis data 

All other records that would demonstrate adherence to the protocol. 

Raw data related to hematology and clinical chemistry evaluations will be maintained by Product 
Safety Labs and/or DuPont Haskell Global Centers for Health and Environmental Sciences, 
Newark, DE. Prepared slides and pathology data will be maintained by Product Safety Labs 
and/or by HSRL, 5930 Main Street, Mount Jackson, VA, 22842. Test substance and dietary 
analysis data will be maintained by Impossible Foods Inc. 525 Chesapeake Dr. Redwood City, 
CA 94063. 

10. PROTOCOL AND PROTOCOL AMENDMENTS 

See Appendix A for the Protocol and Protocol Amendments. 

11. RESULTS 

A. Test Substance and Diet Analysis (Table 1A-D, Appendix D) 

The test substance was expected to be stable under the conditions of storage over the course of 
this study. 

I I .A. I Analysis ofSoy Leghemoglobin Preparation Neat Test Substance 

Soy Leghemoglobin Preparation was found to be stable under the conditions of storage 
over the course of this study. Results of the stability analysis of Soy Leghemoglobin 
Preparation from Day 0 to Day 21, found a change of -4.30%, for an overall test 
substance stability of 95.70% over the course of the study, within the range of analytical 
variance of measured test substance. 

11.A.2 Stability 

Dietary stability samples collected after 10 days of storage were compared to the initial 
samples for overall in-room stability of the test substance in the dietary matrix. All 
dietary mixtures were found to be stable within an acceptable degree of variation. The 
results of the stability were 90.74, 96.65, and 97.77% and 99.63, 93.78, and 97.38% on 
Day I 0 of the nominal concentrations of 250, 500, and 750 mg/kg/day Soy 
Leghemoglobin Preparation for Groups 2-4 males and females, respectively. 

11.A.3 Homogeneity 

A sampling from the top, middle, and bottom of the dietary preparations found all dietary 
mixtures to be homogeneously distributed within an acceptable degree of variation. 
Analysis of the top, middle, and bottom of the dietary preparations resulted in a relative 
standard deviation (RSD) of 2.92, 3.09, and 5.24% and 4.77, 5.50, and 5.57% between 
the strata, for concentrations of 512, 1024, and 1536 mg/kg/day Soy Leghemoglobin 
Preparation, which corresponds to 250, 500, and 750 mg/kg/day of active ingredient for 
Groups 2-4 males and females, respectively. 
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11.A.4 Concentration Verification 

Concentration verification results for Day 0 (obtained from the homogeneity analysis) 

averaged 92.86, 93.13, and 103.35% and 97.28, 98.53, and 100.35% for 250, 500, and 

750 mg/kg/day Soy Leghemoglobin Preparation for Groups 2-4 males and females, 

respectively. Day 21 resulted in 93.24, 97.05, and 94.73% and 92.80, 97.76, and 97.65% 

for 250, 500, and 750 mg/kg/day Soy Leghemoglobin Preparation for Groups 2-4 males 

and females, respectively. 


Based on the stability, homogeneity, and dose concentration verification results, the animals are 
considered to have received the targeted dietary concentrations of Soy Leghemoglobin 
Preparation, with an acceptable margin of variability. 

B. Ophthalmologic Examinations (Appendix E) 

Both eyes of all animals on study were examined by focal illumination, slit lamp biomicroscopy, 
and indirect ophthalmoscopy prior to study initiation and near termination of the study (Day 23). 
All animals included in the study were normal upon ophthalmic exam. Therefore, the test 
substance was not considered an ocular toxicant. 

C. Mortality and Clinical Observations (Tables 2 and 3, Appendices F-H, and 0) 

No mortalities were observed during this study. There were no clinical observations attributable 
to the administration of Soy Leghemoglobin Preparation. 

Males 

Incidental in-life clinical observations included: red staining in the litter tray of 7/10 Group 4 
animals and superficial eschar of the head in 1/10 Group 4 animals. 

There were no detailed clinical observations noted for any male during the study. 

Females 

Incidental in-life clinical observations included: slight to moderate alopecia on the left/right 
forelimb in 1/10 Group 2 animals. 

Incidental detailed clinical observations corresponding to the daily findings included hair loss in 
1/10 Group 2 animals. 

The fate of all animals is presented in Appendix 0. 

D. Body Weight and Body Weight Gain (Tables 4 and 5, Appendices I and J) 

There were no body weight or body weight gain findings considered attributable to Soy 
Leghemoglobin Preparation administration. 

Males 

Mean body weights and mean daily bodyweight gain for the treated male rats in Groups 2-4 were 
comparable to the control Group I values throughout the study. 

Females 

Mean body weights for the treated female rats in Groups 2-4 were comparable to the control 
Group 1 values throughout the study. 
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Mean daily body weight gain for the treated female rats in Groups 2-4 was generally comparable 
to the control Group 1 values throughout the study with the exception of a transient statistically 
significant decrease (p < 0.01) in Group 2 mean daily body weight gain on Days 14-21 that was 
interpreted to have no toxicological relevance. 

E. 	 Food Consumption, Food Efficiency, and Dietary Intake of Soy 
Leghemoglobin Preparation (Tables 6-8, Appendices K-M) 

There were no food consumption or food efficiency findings considered attributable to Soy 
Leghemoglobin Preparation administration. 

Males 

Mean daily food consumption for the treated male rats in Group 2-4 was generally comparable to 
the control Group I values throughout the study with the exception of significant increases (p < 
0.05-0.01) in Group 3 on Days 7-14 and in Group 4 on Days 7-10, that we transient and without 
significant inpact on body weight and are interpreted to be non-toxicologically relevant 

Mean food efficiency for the treated male rats in Group 2-4 was comparable to the control Group 
1 values throughout the study. 

Females 

Mean daily food consumption for the treated female rats in Group 2-4 was comparable to the 
control Group I values throughout the study. 

Mean food efficiency for the treated female rats in Group 2-4 was generally comparable to the 
control Group 1 values throughout the study, with the exception of statistically significant 
increases (p < 0.01) in Group 2 on Days 14-21 that were transient and without significant inpact 
on body weight and are interpreted to be non-toxicologically relevant. 

Dietary Intake 

Administered doses of 5 I 2, 1024 and 1536 mg/kg/day of test substance correspond to 250, 500 
and 750 mg/kg/day of the active, respectively. The mean overall (Days 0-28) daily intake of the 
test substance in male rats fed dietary concentrations of 512, 1024 and 1536 mg/kg/day was 
478.9, 954.7 and 1438.2 mg/kg/day respectivelly. For the same dietary concentrations, the mean 
overall (Days 0-28) daily intake in female rats was 497.8, 983.4, and 1470.4 mg/kg/day of test 
substance, respectively. The animals are considered to have received close to the targeted dose 
levels. 

F. 	 Clinical Pathology (Tables 9-12, Appendix N) 

11.F. l 	 Hematology 

There were to no test substance related changes in hematology parameters for males or 
females rats. 

Other differences in hematology values that were statistically significant are listed below. 
These were observed in a non-dose dependent manner and are interpreted to be within 
expected biological variation and are not toxicologically relevant: 

Increased Red blood cell, hemarocrit and Hemoglobin values and absolute 
basophil counts in Group 2 females. 

Decreased absolute reticulocyte counts in Group 3 females. 
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11.F.2 	 Coagulation 

There were no test substance related changes in coagulation parameters for female rats. 

A non dose dependend increase in activated partial tromboplastin time was observed in 
Group 3 and 4 males. Due to its very slight magnitude and lack of correlating 
pathological or clinical finding this change is considered non adverse. 

11.F.3 	 Clinical Chemistry 

There were no test substance related changes in serum chemistry parameters for male 
rats. 

Decreased alkaline phosphatase was minimally decreased in a non dose dependent 
manner for females at all dose levels. This minimal decrease was not correlated with 
concurrent clinical pathology or histopathology changes and due to its limited clinical 
relevance is interpreted to have no toxicological significance. 

Other differences in serum chemistry parameters that were statistically significant are 
listed below. These were observed in a non-dose dependent manner and are interpreted to 
be within expected biological variation and are not toxicologically relevant: 

• 	 Increased albumin and potassium values in Group 3 males. 

Decreased glucose and chloride in Groups 2 and 3 females. 

• 	 Increased globulin values in Group 3 females. 

• 	 Increased calcium in Groups 2 and 3 females. 

11.F.4 	 Urinalysis 

There were no test substance related changes in urinalysis parameters for males or female 
rats. 

In summary, there were to no test substance related changes in hematology, serum 
chemistry or urinalysis parameters for males or females rats. Changes in coagulation 
paramenters were limited to a non dose dependent increase in activated partial 
tromboplastin time observed in Group 3 and 4 males, that due to its very slight magnitude 
and lack of correlating pathological or clinical finding this change is considered non­
adverse. 

G. 	 Sacrifice, Macroscopic Observations, and Histopathology (Tables 13-16, 
Appendices 0-T) 

There were no microscopic or macroscopic findings related to the administration of the test substance, 
Soy Leghemoglobin Preparation, in male or female rats. There were no test substance-related changes in 
absolute or relative organ weight values in male rats treated with Soy Leghemoglobin Preparation. 
Decreases in uterine weight were observed in Group 2-4 female rats. These decreases did not correlate 
with adverse histopathological findings and are therefore interpreted to be non-adverse. 

11.G.1 	 Macroscopic 

There were no early deaths among the animals submitted for histopathological 
evaluation. 
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Males 

Incidental necropsy observations included: a small soft right testicle and small right 
epididymis in I /I 0 Group I animals. 

Females 

Incidental necropsy observations included: spleen stricture in I/I 0 Group 3 animals and a 
fluid filled uterus in 4/10 Group I and I/IO Group 3 animals. 

At the Day 29/30 time point, there were no macroscopic findings related to the 
administration of the test substance, Soy Leghemoglobin Preparation, in male or female 
rats. In the female rats, the presence of "fluid filled" uteri (which correlated with 
dilation), typically associated with normal proestrus stage of the estrous cycle, was 
decreased in rats treated with 5 I 2 and I 536 mg/kg/day Soy Leghemoglobin Preparation. 
Fluid filled uteri were noted in 4 out of I 0 females at 0 mg/kg/day (Group I Animals 
7013, 7017, 7018, and 7020), in 0 out of 10 females at 512 mg/kg/day, in I out of IO 
females at 1024 mg/kg/day (Group 3 Animal 7053), and in 0 out of I 0 females at 1536 
mg/kg/day. Fluid filled uteri correlated with the proestrus stage of the estrus cycle, and 
higher individual uterine weights, and is a normal finding with this stage of the cycle. 
The decreased macroscopic incidence of fluid filled uteri in treated female rats correlated 
with lower incidences of proestrus, resulting in significantly decreased uterine weights in 
the 5 I 2 and 1536 mg/kg/day groups. Notably, the incidences of animals in metestrus in 
the treated groups were not dose-related. 

The remaining macroscopic observations at the Day 29/30 time point were also of 
sporadic incidence and showed no trends/patterns to suggest a relationship to 
administration of Soy Leghemoglobin Preparation. These findings included testis and 
epididymis small and/or soft right which had a microscopic correlate of atrophy and 
aspermia, respectively, in control group Animal 7002; brain depressed area, which was 
an artifact confirmed microscopically, in Group 3 Animal 7047; and spleen stricture, with 
no microscopic correlate, in Group 3 Animal 7055. 

I I.G.2 Microscopic 

At the Day 30 time point, there were no Soy Leghemoglobin Preparation-related effects. 

There was a decrease in the incidence of dilated uterine lumens in the 536 and 1536 
mg/kg/day rats compared to controls. The uteri were dilated in 4 out of 10 females at O 
mg/kg/day (Animals 7013, 7017, 7018, and 7020), which was consistent with 
proestrus/estrus. There were no females with dilated uterine lumens in the 512 and 1536 
mg/kg/day rats and two out of 8 in the 1024 mg/kg/day group (Animals 7053 and 7059), 
which correlated with lower incidences of animals in the proestrus/estrus stage of the 
estrus cycle. Microscopically, 512 and 1536 mg/kg/day rats tended to be in the metestrus 
stage of the estrous cycle, which correlated with the lower weights and was an unusual 
distribution. However, the presence of both new and old corpora lutea in females from all 
groups indicates that these females were cycling normally and there were no treatment 
related effects on the estrus cycle. 

All other microscopic findings at the Day 29/30 time point were unrelated to 
administration of Soy Leghemoglobin Preparation and can be observed in the age and 
strain ofrats used in this study. 
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11.G.3 Organ Weights and Ratios 

There were no test substance-related changes in absolute or relative organ weight values 
in male rats treated with Soy Leghemoglobin Preparation. Decreases in uterine weight 
were observed in Group 2-4 female rats. These decreases did not correlate with adverse 
histopathological findings and are therefore interpreted to be non-adverse. 

Males 

Mean absolute and relative organ weights for Groups 2-4 were comparable to control 
Group 1 values throughout the study. 

Females 

Mean absolute and relative organ weights for Groups 2-4 were generally comparable to 
control Group 1 values throughout the study with the exception of decreases in mean 
absolute and relative uterus weights in Groups 2-4 that were statistically significant (p < 
0.05-0.01) in Group 2 and Group 4 animals. 

12. CONCLUSION 

There were no mortalities, clinical observations, ophthalmology, body weight, body weight gain, 
food consumption, or food efficiency changes attributable to Soy Leghemoglobin Preparation 
administration. 

There were no test substance related changes in hematology, serum chemistry or urinalysis 
parameters for males or females rats. Changes in coagulation paramenters were limited to a non 
dose dependend increase in activated partial tromboplastin time observed in Group 3 and 4 males, 
that due to its very slight magnitude and lack of correlating pathological or clinical finding this 
change is considered non adverse. 

There were no microscopic or macroscopic findings related to the administration of the test 
substance, Soy Leghemoglobin Preparation, in male or female rats. There were no test substance­
related changes in absolute or relative organ weight values in male rats treated with Soy 
Leghemoglobin Preparation. Decreases in uterine weight were observed in Group 2-4 female rats. 
These decreases did not correlate with adverse histopathological findings and are therefore 
interpreted to be non-adverse. 

Under the conditions of the study and based on the toxicological endpoints evaluated, the no­
adverse-effect level (NOAEL) for administration of Soy Leghemoglobin Preparation in the diet 
was determined to be 1536 mg/kg/day, which corresponds to 750 mg/kg/day of the active 
ingredient Soy Leghemoglobin for Sprague Dawley rats. 
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TABLE 1 A: CHEMICAL ANALYSIS RESULTS 

Results for Neat Test Substance Stability Samples 

Sampling Day Measured 
Recovery ( % ) 

% Change' 
Overall 

Stability ( % ) 

Day 0 (Initial) 94.96% 0.00% 100.00% 

Day 14 (Middle) 95.29% 0.35% 100.35% 

Day 21 (Final) 90.88% -4.30% 95.70% 

1 Final Sample- Initial Sample x OO
1 

Initial Sample 
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TABLE 1B: CHEMICAL ANALYSIS RESULTS 

Results for Dietary Stability of Initial Samples 

Day' Group 

Target 
Concentration 
Test Substance 

(nnm) 

Measured 
Concentration 
Test Substance 

(nnm) 

% of Target' 

0 

1 (BO) 0 ND NA 

2 (M) 4373 4508 103.08% 

2 (F) 4711 4645 98.61% 

3 (M) 8746 7951 90.91% 

3 (F) 9422 9034 95.89% 

4(M) 13118 12265 93.50% 

4(F) 14133 12808 90.62% 

4 

I (BO) 0 ND NA 

2 (M) 4373 4207 96.20% 

2 (F) 4711 4471 94.90% 

3 (M) 8746 8238 94.19% 

3 (F) 9422 8918 94.65% 

4(M) 13118 12097 92.22% 

4(F) 14133 13191 93.33% 

7 

1 (BO) 0 ND NA 

2 (M) 4373 4202 96.09% 

2 (F) 4711 4468 94.84% 

3 (M) 8746 8200 93.76% 

3 (F) 9422 8728 92.63% 

4(M) 13118 12423 94.70% 

4(F) 14133 13547 95.85% 

10 

1 (BO) 0 ND NA 

2 (M) 4373 3968 90.74% 

2 (F) 4711 4693 99.63% 

3 (M) 8746 8453 96.65% 

3 (F) 9422 8836 93.78% 

4(M) 13118 12825 97.77% 

4(F) 14133 13762 97.38% 

ND = Not Detected; NA =Not Applicable 

1 Days relative to the initial diet preparation. 

2 % of Target= Measured Cone. (ppm) I Target Cone. (ppm) x 100 
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TABLE 1C: CHEMICAL ANALYSIS RESULTS 

Results for Homogeneity of Dietary Preparations 

Day' Group 
Sample 

Location 

Target 
Concentration 

Test 
Substance 

(nnm) 

Measured 
Concentration 

Test 
Substance 

(oom) 

%of 
Target' 

Average 
% of 

Target 
RSD(%) 

1 (BO) Middle 0 ND NA NA NA 

2 (M) 

Top 

Middle 4373 

4302 98.38% 

95.87% 2.92%4061 92.86% 

Bottom 4215 96.38% 

2 (F) 

Top 

Middle 4711 

4853 103.01% 

98.01% 4.77%4583 97.28% 

Bottom 4416 93.74% 

3 (M) 

0 

Top 

Middle 8746 

8636 98.74% 

95.40% 3.09%8145 93.13% 

Bottom 8250 94.33% 

3 (F) 

Top 

Middle 9422 

9669 102.62% 

97.71% 5.50%9284 98.53% 

Bottom 8666 91.98% 

4 (M) 

Top 

Middle 13118 

12226 93.20% 

97.85% 5.24%13558 103.35% 

Bottom 12724 97.00% 

4 (F) 

Top 

Middle 14133 

14567 103.07% 

98.64% 5.57%14183 100.35% 

Bottom 13072 92.49% 

I Day relative to initial dietary preparation. 

2 % ofTarget= Measured Cone. (ppm) I Target Cone. (ppm) x 100. 
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TABLE 1D: CHEMICAL ANALYSIS RESULTS 

Results for Concentration Verification of Dietary Preparations 

Day' Group 

Target 
Concentration 
Test Substance 

(nnm) 

Measured 
Concentration 
Test Substance 

(nnm) 

% of Target' 

o' 

1 (BO) 0 ND NA 

2 (M) 4373 4061 92.86% 

2 (F) 4711 4583 97.28% 

3 (M) 8746 8145 93.13% 

3 (F) 9422 9284 98.53% 

4(M) 13118 13558 103.35% 

4(F) 14133 14183 100.35% 

7 

1 (BO) 0 ND NA 

2 (M) 6093 6158 101.06% 

2 (F) 5824 5326 91.45% 

3 (M) 12318 12189 98.96% 

3 (F) 11664 11408 97.81% 

4(M) 18362 19409 105.70% 

4(F) 17567 17238 98.13% 

21 

1 (BO) 0 ND NA 

2 (M) 7407 6906 93.24% 

2 (F) 5925 5498 92.80% 

3 (M) 14727 14292 97.05% 

3 (F) 12901 12612 97.76% 

4(M) 21943 20786 94.73% 

4(F) 19281 18829 97.65% 

ND= Not Detected; NA= Not Applicable 

1 Days relative to the initial diet preparation. 

2 % ofTarget= Measured Cone. (ppm) I Target Cone. (ppm) x 100. 

3 As part of the homogeneity analysis. 
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TABLE 2: SUMMARY OF CLINICAL OBSERVATIONS1 

Group 2: 512 mglkg/day oftest substance corresponds to 250 mglkg/day of the active ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mgfkg/day of the active ingredient. 


Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Day numbers relative to Start Date 

Sex: Male 
0 512 1024 1536 

mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Staining 
Number of Observations 7 

Number of Animals 7 

Days from - to 13 13 

Eschar 
Number of Observations 2 
Number of Animals 1 
Days from - to 28 29 
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Day numbers relative to Start Date 

Sex: Female 
0 512 1024 1536 

mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Alopecia 
Number of Observations 10 

Number of Animals 1 
Days from - to 21 30 
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TABLE 3: SUMMARY OF DETAILED CLINICAL OBSERVATIONS1 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day ofthe active ingredient. 


Group 4: 1536 mg/kgr'day oftest substance corresponds to 750 mg/kg/day ofthe active ingredient. 
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TABLE 3: SUMMARY OF DETAILED CLINICAL OBSERVATIONS 

Males 

Study Days 0, 7, 14, 21, and 28 

Group 1 2 3 4 

Dietary Concentration (mg/kg/day) 0 512 1024 1536 

Number of Animals in Group 10 10 10 10 

Observations During Removal 
Score1 

From Cage And Handling 

Handling Reactivity 0 0 0 0 

Vocalization 0 0 0 0 

Palpebral Closure 0 0 0 0 

Lacrimation 0 0 0 0 

Eyes 0 0 0 0 

Mucous Membranes 0 0 0 0 

Salivation 0 0 0 0 

Emaciation 0 0 0 0 

Piloerection 0 0 0 0 

Fur/Skin 0 0 0 0 

Muscle Tone 0 0 0 0 

Respiratory Pattern 0 0 0 0 

Open Field Observations 

Activity/ Arousal 0 0 0 0 

Convulsions 0 0 0 0 

Tremors 0 0 0 0 

Posture 0 0 0 0 

Gait 0 0 0 0 

Locomotion 0 0 0 0 

Vocalizations 0 0 0 0 

Defecation 0 0 0 0 

Urination 0 0 0 0 

Unusual Behaviors 0 0 0 0 

Pupillary Response 

Pupillary Reflex 0 0 0 0 

1 An entry of 0 indicates that all animals in the group appeared normal when evaluated for the specified observation, or that all 
animals did not exhibit the specific clinical sign. An entry greater than 0 indicates the number of animals in the group that 
exhibited the specific clinical sign. A number in the parenthesis (if present) represents the score given for the observed clinical 
sign. 
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TABLE 3 (cont.): SUMMARY OF DETAILED CLINICAL OBSERVATIONS 

FEMALES 

Study Days o, 7, 14, 21, and 28 

Group 1 2 3 4 

Dietary Couceutration (mg/kg/day) 0 512 1024 1536 

Number of Animals in Group 10 10 10 10 

Observations During Removal Score1 

From Cage And Handling 

Handling Reactivity 0 0 0 0 

Vocalization 0 0 0 0 

Palpebral Closure 0 0 0 0 

Lacrirnation 0 0 0 0 

Eyes 0 0 0 0 

Mucous Membranes 0 0 0 0 

Salivation 0 0 0 0 

Emaciation 0 0 0 0 

Piloerection 0 0 0 0 

Fur/Skin 0 1 (3) 0 0 

Muscle Tone 0 0 0 0 

Respiratory Pattern 0 0 0 0 

Open Field Observations 

Activity/ Arousal 0 0 0 0 

Convulsions 0 0 0 0 

Tremors 0 0 0 0 

Posture 0 0 0 0 

Gait 0 0 0 0 

Locomotion 0 0 0 0 

Vocalizations 0 0 0 0 

Defecation 0 0 0 0 

Urination 0 0 0 0 

Unusual Behaviors 0 0 0 0 

Pupillary Response 

Pupillary Reflex 0 0 0 0 

1 
An entry ofO indicates that all animals in the group appeared nonnal when evaluated for the specified observation, or that all 

animals did not exhibit the specific clinical sign. An entry greater than 0 indicates the number of animals in the group that 
exhibited the specific clinical sign. A number in the parenthesis (ifpresent) represents the score given for the observed clinical 
sign. 
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TABLE 4: SUMMARY OF MEAN BODY WEIGHTS1 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 


Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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lkxlywdghl (g) 

0 512 102•1 1536 
Sex: Male 

mWl:gJdny mglkg/dny mgikgldny mg/kg/day 
Gro1q> l Group 2 C.roup3 (irOHJ! 'I 

Dlly(s) Rclathv to Start Date I 
0 MeUll 236.4 236A 236.7 236.3 

SD 0.1 " Ci.I 7.0 6.7 

N IO 10 10 10 

7 Mcwi 28i.7 289.6 290.9 2!l2.8 " SD 1•1.0 II.I 14.3 12.2 I 
N IO IO IO IO I I I 

14 Mc1111 332.3 337.0 341.6 339.5 
SD 16.S " 18.<1 2.1.2 18.6 

N IO IO IO 10 I 
21 r.k-w1 373.2 376.6 38'1.5 379.9 

SD 22.7 " 21.4 31.l 22.7 
N IO 10 10 10 I 

28 Menn 39•1.7 398.9 ,110.2 ·105.5 

SD 28.S " 26.'I 37.2 24.4 
N 10 10 IO IO I I 

Stat1st1cal Test: GCflcrnhsi:?d Anovn/Ancova Test Trnnsfonnntion: Automnt1c 

1p . Automatic Toosfonn<tion: Identity (No Transformation)] 
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Bodyweight (g) 

0 512 102•1 1536
Sex: Female mg/kg!dny mg!l:g/day mg/kg/day mg.Jkgtday 

C'n'mq> I Ciroup 2 Group 3 Grou114

Da)'(1.1) Relative to Start Drttc I I 
0 M4.'an !7•1.1 I' 17,!.4 175.6 174.3

SD 12.3 12.6 11.8 11.9
N IO IO 10 IO

7 MCW1 198.3 I' 201.0 20.\.0 1993

SD l•l.S 16..5 L~.3 10.S
N IO IO IO IOI 

14 Mcllll 218.8 I' 2185 223.7 2213
so 21.9 19.6 14.6 \,l.3

N IO IO IO IO

21 Mean 239.2 I' 229.1 238.8 238.0
SD 24.0 19.4 19.4 l.ll

N IO JO JO JOI 
28 Menn '.2-19.8 I' 2•14.0 253.2 248.7

SD 2•1.0 23.3 17.7 12.4
N IO IO IO JOI I 

Stnt1st1~ Test: Oeneroli$ed .•\11<WD!Ancovn Test Tmnsfommt1on: Automnt1c 

1P·Automatic Trmsformction: Identity (No TraRSformalion» 
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TABLE 5: SUMMARY OF MEAN DAILY BODY WEIGHT GAIN1 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the actiye ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 


Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Mca:r1 Daily 1300y \Vlighl Onin (g/day) 

Sex: Mnlc 

D11)~~) Relative to Start Dll!c 

0 
mg/kg!dny 

Gr(lup I 


512 

mgJkg/day 
Group 2 


102•1 
mg/kg/day 
Group 3 


1536

mg/kg/day 

Group!\ 

,_, Mean 

sn 
N 

7.33 

1.~5 

10 


I' i.60 
0.94 

10 


7.74

1.40
10


8.07 
1.16 

10 


7 ~·· 14 
 Mean

SD 
N 

6.37 

0.77 

10 


" 6.7i 

1.30 
10 


7.24 

l.·19 
10 


6.67
1.13 

IO 

Iii ·-·•21 Menn 
SD 

N 

5.S•I 
1.15 

10 


" 5.66 
0.75

10 


6.13
!.12 

10 


s.n
0.86 

10


21-28 
 M= 
SD 

N 

3.07 
1.06 

10 


I' 3.19 
0.91 

10 I 

3.67 
LIO 

10 


3.66
0.47

10


0 • 28 
 Menn 
SD 

N 

5.65 
0.84 

10 

" I 
 5.80 
0.8.., 

10 
I 


6.20 
l.1,1

10 


6.C>I
0.70

10


Stnt1~1¢nl Test: Gcnemh~cd AnovnlAn~'\'l\'ll Te91 Tm11sfomin11.m: Autonmtu:: 

I P-Aulomalic Trmsfoomtion: Identity (No Transformation» 
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Mean Daily Body \\'l-iglit Gain (g/day) 

0 I 512 1024 1536 Sex: l'cmalc 
mglkg!doy mg/kg/day mgfk,g/day mg.lkg/day 

Group I Ciroup 2 Gnmp3 Oronp ,j 

Day(s) Relative to Start Date 
0-1 M...an 3.46 I' ,_., ·l.06 3.57 

SD l.03 0.% 0.72 0.61 

N IO IO IO IO 

7 -·· 14 M= 2.93 
SD 2.09 " 2.50 2.81 3.14

N IO I 
0.75 0.66 0.81 

IO IO IO 

14 -·· 21 Menn 2.91 IA1 1.51 DD' 2.16 2.39
SD l.15 0.82 I 03 0.96

N IO IO IO IO 

21-28 Mean LSI l' 2.13 2.06 l.53 
SD 1.03 

N IO I 
0.85 0.63 0.79

10 10 IO

0---•28 Menn 2.70 I' 2A9 2.77 2.66 
SD 0.60 0.53 0.30 0.3•1 

N 10 I 10 10 IO

Stnnst1.:ill. Test: G.mernhsed Anova/An.::ow Te~ Tmnsfonnntion: Automnt1c 

l p • Aulomalic Traisfonnalkm: ldenMy (No Transfcrmation» 
2[R ·Automatic Transformation; Rari<.] 

3P.A ·Automatic Transformafuln: lderiity (No Transfonnation). (A!I Groups) Test Anal'fsls ofVaricnce p < 0.05] 

4 [L • AtAomslic Tnmsformlltion: Log] 

5[OD ·Test Oumett 2 Sided p < 0.01] 
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TABLE 6: SUMMARY OF MEAN DAILY FOOD CONSUMPTION1 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kglday of the active ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 


Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Mean Daily Food Coruiumptioo (g/day) 

Sex: Male 
0 512 

m~g/dny mgA:~day 
l°;roup I C'JT(Ulp 2 

Dny(8) Relative to Start Dlltc 
o-3 !'o.-leru1 18.73 ,, 18.73 

SD 3.35 1.98 
N JO JO 

3 ...,7 Mcllll 28.03 R' 

I 
28.60 

SD I.OS 0.52 
N JO 10 

0 -· 7 Menn 24.04 
,, 2•1.37 

SD 1.67 0.65 
N JO JO 

7 - 10 ~1can 26.30 
,, 

I 
27.10 

SD 1.31 0.81 

N JO IO 

10-·-· !•! Menn 26.SS ,, 27.25 
SD 1.17 0.91 

N JO JO 

7 -• 14 Mew1 '.!6.44 ,, 
27.19 

SD 1.16 0.84 
N JO JO 

14 --· 17 Mean '.!S.90 ,, 
I 

25.<17 

SD 0.89 1.83 

N IO IO 

17 _, 21 Menn 2638 ,, 26.SO 
SD 0.97 0.77 

N IO IO 

1•1-•'.!l Mean 26.17 ,, 26.06 
SD 0.93 1.19 

N IO IO 

21 -24 M~,111 21.80 R' 

I 
22.07 

SD 0.77 1.03 

N IO IO 

2'1-·•28 Menn 27.70 R' 

I 
28.75 

SD l.O•I 1.21 
N IO IO 

1024 
mgikg!day 
Grnnp 3 

18.80 
'.!.6R 

10 

'.!:8.23 
2.08 

JO 

2·1.19 
0.94 

JO 

I 
27.80 dd' 

1.97 

JO 

27.88 
2.25 

JO 

27.8·1 d' 
2.12 

10 

I 
26.33 

I 
2.71 

IO 

I 
27.10 
'.!JI 

IO 

26.77 
2.42 

IO 

I 
'.!'.!.'.!? 

1.61 

IO 

29.13 

I 
1.92 

IO 

1536 
mgA:gldny 
Gronp4 

19.03 

2.99 

JO 

28.63 

1.07 
JO 

2'1.51 
l.56 

JO 

27.90 d' 
0.78 

IO 

27.'15 

1.03 
JO 

27.6<1 
O.&l 

JO 

l<i.17 
0.82 

IO 

26.93 

0.86 
IO 

26.60 
0.67 

IO 

'.!'.!.'17 

0.66 
IO 

29.18 
1.28 

IO 

Stntisticnl Test: Genemliscd Ano,.n/Ancovn Test Tmnsformntion: Automatic 

1 [R ·Auttm~ic Tnmsformation: Rarli.] 
2 [dd ·Test: Dunn 2 Sided p < 0.01] 
3 [d ·Test Dmn 2 Sided p < 0.05] 
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M~-an Daily Food Co1111wnplion (;!day) 

102<1 1536
0 512
Sec Male mgikg/dny mg/kg/day mgll:.g/daymg/kg/day 
Group 4 
("lfaup l Group 2 
 C'JfOllp J 

Day(~) Relative to Stnrt Dille ,,21 _,. 28 
 25.li 25.89 26.19 26.30Mean 
Li.~\.10 0.8..lSD 0.89 

10 
 10 
 ION JO 

0 ~.• 28 
 26.25 26.26Mean 25.46 R' 25.88 

0.90SD 0.91 O.Si LSS 

I 
 10
N 10 10 
 10 


Slahshcal Te!rt: GenerahsedAnoV'fl/Ancova Tel<t 1 raru;fommtion: A11!0111alic 

1!R .Autom<tic Transformation: Rafi:] 
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Mt'lln Daily Food Coll!lumption (g/day) 

Sex: Female 
0 512 

mg/kg/day mg.lkg/da)· 
CJroup I Group 2 

Day(s) Rclativc to Start Date 
o-3 i\!itan 13.43 R' 12.93 

SD 2.05 2.21 

N lO lO 

' ..• 7 Mean 21.IS "' 
I 

21.23 
SD 1.2'1 l.13 

N lO lO 

0 ··•7 Menn 17.86 R' 17.67 

SD 0.98 106 
N lO lO 

7 __,.IO Menn 19.33 .. ISAJ 
SD 2.23 0.54 
N lO IO 

10 __, 1-1 Menn 19.55 I' 

I 
20A5 

SD 1.59 2.02 
N lO IO 

7 --· 14 Menn 19.46 R' 19j9 
SD 1.83 1.29 
N lO lO 

14 ... , Ji Mean 19.27 I' 

I 
19.40 

SD 1.34 0.76 

N IO lO 

17 --· 21 Mean 19.88 l' 

I 
20.08 

SJ) J.72 1.18 
N lO lO 

l•I -• 21 Menn 19.61 R' 19.79 
SD 1.53 Ohl 

N lO lO 

21-2<1 Mt:'.lll 15.90 ,, 
I 

16.23 
SD 0.74 0.68 

N IO IO 

2•1 .•, 28 Meru1 20.70 " 
I 

21.33 

SD I.JS l .4•1 
N IO 10 

Staturttcnl Test: G~'!lemhsed Anc.wn/Ancc.wn Test Tmn~lonnnt1011: Automntic 

!024 
mg/kg/day 

C":ironp3 

13.73 
I 7' 

lO 

21.05 
l.3:1 

lO 

17.91 
l.02 

lO 

I 
19.30 
2.26 

IO 

19A5 
l.12 

IO 

19.39 
1.52 

lO 

!8A7 

!.22 
10 

I 
19.35 

1.52 
IO 

18.97 
1.35 

IO 

I 
15.97 
0.3•1 

IO 

I 
21.08 

0.91 
IO 

I 

I 

I 

1536 
mg/kg/day 
Grimp4 

l3.70 
2.56 

lO 

20.18 
0.77 

lO 

17..10 
0.82 

lO 

18.90 
0.% 

IO 

19.08 
I.II 

lO 

19.00 
1.02 

IO 

18.73 

1.17 

IO 

19.13 

O.M 
lO 

18.96 
0.61 

IO 

15.(>3 
0.55 

IO 

20.45 

055 
10 

1 {R ·Autamtic Transformation: Rari] 

2 p·Automatic Trll'lsforrmtion: lden~ly (No TransfC1m1ationX 

3 [l · Aliomatic Transfamalion: Log] 
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Mean Daily F<-xid Coruow1iptio11 (g!dsy) 

0 5l2 1024 1536 
Sex: Female mg.lkgld11y mg.11'g/day mg/kg/day m~g/day 

Orotqi l Group 2 C)ronp 3 Group4 

Day(~) Rclalh-c to Start Dlltc 
21 ..... 28 Mean 18.64 

,, 19.14 18.89 18.39 
SD 1.09 0.96 0.5~ 0.32 

N JO JO JO JO 

0 -·>28 MC!III 18.89 ,, l9.05 18.i9 18.44 

SD J.23 O.SJ 1.09 0.61 

N JO I JO JO JO 

Slail~hcal Test Genera\1scdAm:wa/Ancova Test Tra11sfonnat1on: Aulomahc 

1{R ·Aulooialic Transformaliorr. Rart] 

2~·AutomaticTrmsfonmilion: lden!ily (No Transformation» 
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TABLE 7: SUMMARY OF FOOD EFFICIENCY1.2 

1 Food efficiency= Mean Daily Body Weight Gain 
Mean Daily Food Consumption 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day ofthc active ingredient. 

Group 3: I024 mglkg.tday oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 

2 
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Food Efficiency 

0 512 1024 1536 
Sex: Mnlc mg/kgtdny mg/kg/day m~dny 

Group I I 
mgil:g/day 

C'JTonp 2 C'Jfonp 3 Gn111p4 

Day(s) Relative to Start Dn!c 
0 ..... 1 r..·ll'an 0.304 I' 0.312 0.319 0.329 

SD O.Q.l6 0.038 0.051 0.046 
N IO IO IO 10 

7 -·· 14 Mean 0.241 1• 0.248 
SD 0.025 I 

0.258 0.241 

IO I 
0.0•13 0.0.11 O.O•IO 

N IO 10 IO 

Menn 0.223 I.' 0.21i 0227 0.217 
'" --· 21 

SD o.o.u 0.022 0.026 0.031 
N IO IO 10 IO 

21--28 Mean 0.121 " 0.123 0.139 0.139 
SD O.Q.lO 0.032 0.040 0.019 
N IO 10 10 10 

0---•28 Menn 0.222 
SD 0.031 " 0.224 0235 0.230 

N IO I 
0.028 0.034 0.027 

10 IO 10 

Stnt1s11~ Test: Gei1ernh~cd i\nt)vl'lfAnL"<l\'ll Te~ TronsforinntJ.on: A111omnt1.:: 

1 p • Au!omalic Tnndonndion: lden~ly (No Transfoonation)] 
2 [l -Automatic Transformation: log] 
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Food Efficiew;y 

1536
0 512 
 10:MSex: Female 
mgfkgldny mg/kg/day mg/kg/day mglkg./dny 


C'JTOUJ.l I 
 Grmqi 4 


Day(s) Rclath·e to Slart Date 

0 ..... ; 


C'm.inp 2 
 C'ironp 3 


0.22(>0.193 I' 0.2060.21~ 

SD 0.055 0.052 o.o:n 0.038""" 
IQ IQ IQN 10 


7 ---· 14 
 0.165 
SD 

MCWl 0.143 0.128 0.146" 0.0,100.093 0.037 0.033 
IQN 10 
 10 
 10
I 


[)[)~l•I --•21 0.1491,1\ 1
Menn o.on 0.112 0.126 
SD 0.057 0.0520.0~'.l 0.0-19 

IQ 10 


21-28 


N 10 
 10 


0.083 
SD 

Mcw1 0.080 l' 0.111 0.109 
0.052 0.041 0.033 0.0~4 

10
N 10 10 
 10
I I 

0 .... 28 
 Menn 0. 1-12 I' 0.131 
 O.Hi O.J.14 

SD 0.027 0.028 O.Ol l 0.019 
N 10 10 
 10 10
I 
 I 


Stnt1st1cnl Tc,t: Gcnernhscd AnovnlA11CO\"!I Test Tr.msfommuon: Automntic 

1p·Automatic Traisform<i.iOfl: ldeotily (No TransformationH 

2 [R •Au!cm<i.ic Transformation: Raril] 

3 P.A ·Automatic Transformation: ldertity (No Transformation). (AU Groups) Test: Analysis ofVaricnce p < 0.05] 

4 [l-Automatic Transformation: Log] 

5 [DD - Test Oumeli 2 Sided p< 0.01] 
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TABLE 8: SUMMARY OF MEAN DAILY DIETARY INTAKE OF 

SOY LEGHEMOGLOBIN PREPARATION1 


Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 


Group 3: 1024 mg/kg.tday oftest substance corresponds to 500 mg/kg/day of the active ingredient. 


Group 4: 1536 mg/kg.tday oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Dichuy lnh1kc Variubk (mgil:~day) 

0 512 Mole I 10'.M 1536 Sex: 
mg/kg/day mgA:g/dny mg.'kglday mg/kg/day 

CJroup I Ciroup 2 Group3 Group 4 

Day(s) Rclativc to Start Dale 
0-7 /'o.·li:an 0.0 485A 966.5 1459.S 

SD 0.0 
N IO i 

20.9 42.5 103.0 
IO IO IO 

7 -·· 1.i Mcim 0.0 5405 1095.9 1631.5 
SD 0.0 

N IO I 
:M5 5J.5 
IO IO I 

78.9 
lO 

l•I ···• 21 Mcrut 0.0 503.2 1007.2 1513.7 
SD 0.0 30.7 61.7 81.J 
N lO lO lO lO 

21 ..... 28 ~knn o.o ·195.9 973.0 1·173.9 
SD 0.0 

N IO I 
33.2 
10 I 

49.l 

10 I 
92.5 

10 

0 -·•28 Menn 0.0 4;g,9 95·1.7 1·138.2 
SD 0.0 24.7 .,6.0 78.6 

N 10 I 10 I 10 I IO 
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Dictruy lnlll.kc Variable (mglkg/<lay) 

0 512 10'.M 1536 Sex: Female 
mg/kWdny mg/kg/day mg/kg/day mglkg/dny 

nroup l Group 3 

Day(1.1) Rclath'll to Start Dale I 
Group 2 Grnnp4 

0 __, 7 Mcru1 0.0 1 498.0 995.9 1-ISJJ 
SD 0.0 43.5 2Q.2 115.0 

N lO lO lO 10 

7 -·· 14 M1."ltl1 0.0 541.9 1064.6 16().1.6 

SD 0.0 49.9 39.2 116.7 
N lO I lO lO I lO 

14 -·· 21 Mca.11 0.0 518.8 1015.1 1537.2 
so 0.0 

N lO I 
53.9 3,1.3 

lO IO 
21 __, 28 

I 
92J 
lO 

Mcru1 0.0 4S2A 99<1.0 J.160.2 
SD 0.0 
N I 

41.9 

I 
56.0 79.0 

JO JO JO JO 

0 --· 28 Menn 0.0 497.8 983.4 1·170.4 
SD 0.0 42.8 

JO I 
29.0 88.2 

N lO I JO lO 
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TABLE 9: SUMMARY OF HEMATOLOGY VALUES1 

1 Individual data are reported in the Clinical Pathology Report presented in Appendix N. 
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Sex: Male 0 250 500 750 
mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group4 
Day(s) Relative to Start Date 

RBC 22 Mean 7.72 7.60 7.61 7.70 
(x10"6/µl) SD 0.23 0.34 0.35 0.27 

N 10 10 10 10 

%Diff -1.6 -1.5 -0.3 

HGB 22 Mean 15.6 15.4 15.5 15.9 
(g/dl) SD 0.3 0.6 0.6 0.4 

N 10 10 10 10 

o/cDiff -1.5 -1.0 1.4 

HCT 22 Mean 45.5 45.1 45.1 45.9 
(~ SD 0.9 1.5 1.7 0.6 

N 10 10 10 10 

%Diff -0.9 -0.6 1.0 

MCV 22 Mean 56.9 59.3 59.3 59.7 
(fl) SD 1.0 2.3 1.5 1.9 

N 10 10 10 10 

%Dilf 0.7 0.7 1.3 

MCH 22 Mean 20.3 20.3 20.4 20.6 
(pg) SD 0.5 0.9 0.5 0.7 

N 10 10 10 10 

o/d)iff 0.2 0.6 1.6 

MCHC 22 Mean 34.4 34.2 34.4 34.5 
(g/dl) SD 0.4 0.4 0.3 0.5 

N 10 10 10 10 

°l.Diff -0.5 -0.1 0.4 

RDW 22 Mean 12.1 12.5 12.5 12.3 
(o/<) SD 0.3 0.5 0.3 0.5 

N 10 10 10 10 

%0iff 3.0 3.3 1.6 

PLT 22 Mean 1160 1202 1171 1227 
(x10"3/µL) SD 121 69 76 165 

N 10 10 10 10 

o/cDiff 3.6 1.0 5.6 

General Footnote: [Statistical Test Anova and Dunnett's test Transformation :Automatic] 
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Sex: Ma!e 0 250 500 750 
m!l'k!l'day mglk!l'day mglk!l'day m!l'kglday 

Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

WBC 22 Mean 13.00 14.41 11.13 13.45 
(x10'3/µL) SD 1.33 2.67 1.82 4.41 

N 10 10 10 10 

%0iff 10.8 -14.4 3.4 

ANEU 22 Mean 1.91 1.99 1. 75 1.57 
(x111"3/µL) SD 0.67 0.43 0.43 0.62 

N 10 10 10 10 

OADiff 4.1 -8.1 -17.8 

ALYM 22 Mean 10.49 11.79 8.86 11.29 
(x1QA3fµl) SD 1.17 2.48 1.70 4.15 

N 10 10 10 10 

O/d)ilf 12.4 -15.5 7.7 

AMON 22 Mean 0.31 0.34 0.28 0.30 
(x111"3/µL) SD 0.10 0.11 0.05 0.10 

N 10 10 10 10 

o/'°iff 10.2 -9.8 -1.5 

AEOS 22 Mean 0.12 0.13 0.11 0.11 
(x10'3/µl) SD 0.04 0.08 0.04 0.05 

N 10 10 10 10 

%Diff 4.4 -7.2 -7.6 

ABAS 22 Mean 0.09 0.09 0.07 0.10 
(x111"3/µL) SD 0.03 0.04 0.02 0.06 

N 10 10 10 10 

%0iff -5.0 -27.0 6.2 

ALUC 22 Mean 0.08 0.08 0.06 0.08 
(x10'3/µl) SD O.D3 0.03 0.02 0.04 

N 10 10 10 10 

%Diff -8.1 -27.0 -2.4 

ARET 22 Mean 232.6 235.8 246.3 243.8 
(x111"3/µL) SD 31.2 40.7 24.1 41.1 

N 10 10 10 10 

%0iff 1.4 5.9 4.8 

General Footnote: [Statistical Test Anova and Dunnetl's test Transformation :Automatic] 
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Sex: Female 0 250 500 750 
mglk!Vday mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group4 

Day(s) Relative to Start Date 

RBC 22 Mean 7.59 8.01 •' 7.86 7.63 
(x10'6/µl) SD 0.24 0.38 0.24 0.30 

N 10 10 10 10 

o/cDiff 5.6 3.6 0.6 

HGB 22 Mean 15.3 16.2 ., 15.7 15.5 
(g/dl) SD 0.5 0.5 0.4 0.6 

N 10 10 10 10 

O/.Diff 5.7 2.5 0.9 

HCT 22 Mean 43.6 45.9 #' 44.7 44.0 
(o/<) SD 1.2 1.2 1.3 1.7 

N 10 10 10 10 

%Diff 5.2 2.4 0.9 

MCV 22 Mean 57.5 57.4 56.8 57.7 
(fl) SD 1.1 2.2 1.2 2.2 

N 10 10 10 10 

%Dilf -0.2 -1.1 0.4 

MCH 22 Mean 20.2 20.2 20.0 20.3 
(pg) SD 0.3 0.7 0.5 0.7 

N 10 10 10 10 

%Diff 0.1 -1.0 0.3 

MCHC 22 Mean 35.2 35.3 35.2 35.2 
(g/dl) SD 0.7 0.3 0.4 0.5 

N 10 10 10 10 

o/cDiff 0.3 0.1 0.0 

RDW 22 Mean 11.3 11.3 11.2 11.5 
('~ SD 0.4 0.5 0.3 0.5 

N 10 10 10 10 

O/.l)jff 0.1 -0.4 1.7 

PLT 22 Mean 1190 1176 1230 1229 
(x11l'3/µl) SD 108 127 115 114 

N 10 10 10 10 

%0ilf -1.1 3.4 3.3 

General Footnote: [Statistical Test Anova and Dunnett's test Transfonnation :Automatic] 
1 (#-Test Dunnett 2 Sided p< 0.05] 
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Sex: Female 0 250 500 750 
mfl'kg/day mg/kg/day mfl'kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group4 
Day(s) Relative to Start Date 

WBC 22 Mean 10.08 11.87 11.59 10.19 
(x10"3/µl) SD 1.70 1.75 3.35 3.72 

N 10 10 10 10 

°M)iff 17.7 15.0 1.1 

ANEU 22 Mean 1.48 1.56 1.68 1.54 
(x10'3/µl) SD 0.30 0.58 0.85 1.10 

N 10 10 10 10 

o/.Diff 5.3 13.9 4.0 

ALYM 22 Mean 8.15 9.74 9.29 8.21 
(x10'3/µl) SD 1.58 1.43 2.71 2.88 

N 10 10 10 10 

%Diff 19.5 14.0 0.7 

AMON 22 Mean 0.25 0.29 0.33 0.22 
(x10'3/µl) SD 0.15 0.06 0.15 0.14 

N 10 10 10 10 

o/.:Diff 16.7 32.5 -11.1 

AEOS 22 Mean 0.11 0.13 0.15 0.12 
(x10"3/µl) SD O.o3 0.04 0.05 0.06 

N 10 10 10 10 

%Diff 21.4 35.8 9.0 

ABAS 22 Mean 0.04 0.07 
(x10'3/µl) SD 0.01 0.03 

.. 0.06 0.05 

0.03 0.04 

N 10 10 10 10 

%Dilf 93.2 64.1 46.7 

ALUC 22 Mean 0.05 0.07 0.07 0.05 
(x10"3/µl) SD 0.02 0.02 0.03 0.04 

N 10 10 10 10 

O/cl)jlf 29.1 26.2 

184.2 

30.9 

.. 2.9 

ARET 22 Mean 205.8 182.4 169.1 
(x10'3/µl) SD 33.9 32.9 33.7 

N 10 10 10 10 

%Dilf -11.3 -17.8 -10.5 

General Footnote: [Statistical Test Anova and Dunnett's test TransfonTiation :Automatic] 
1 [#-Test Dunnett 2Sided p< 0.05] 
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TABLE 10: SUMMARY OF COAGULATION VALUES1 

1 Individual data are reported in the Clinical Pathology Report presented in Appendix N. 
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Sex: Male 0 250 500 750 
mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day(s) Relative lo Start Date 

PT 29 Mean 10.7 10.7 10.6 10.6 
(sec} SD 0.3 0.4 0.2 0.2 

N 10 10 10 10 

APTI 29 Mean 20.2 23.8 24.9 @' 23.9 @' 

(sec) SD 2.4 5.3 6.9 4.8 

N 10 10 10 10 

General Footnote: [Statistical Test Anova and Dunnett's test Transforrnation :Automatic] 
1 [@-Test Dunnett Non-Parametric 2 Sided p< 0.05] 
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Sex: Female 0 250 500 750 
mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group4 

Day(s) Relative to Start Date 

PT 30 Mean 10.0 9.8 10.0 9.8 
(sec) SD 0.2 0.2 0.3 0.2 

N 10 10 10 10 

APTT 30 Mean 21.9 20.0 20.8 19.4 
(sec) SD 2.5 3.1 5.0 1.9 

N 10 10 10 10 

General Footnote: [Statistical Test An ova and Dunnett's test Transfonnation :Automatic] 
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TABLE 11: SUMMARY OF CLINICAL CHEMISTRY VALUES1 

1 Individual data are reported in the Clinical Pathology Report presented in Appendix N. 
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Sex: Male 0 250 500 750 
mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day{s) Relative to Start Date 

AST 22 Mean 73 76 79 78 
(UIL) SD 8 9 7 8 

N 5 9 6 8 

%Diff 4.0 7.5 6.9 

ALT 22 Mean 29 28 28 30 
(U/L) SD 4 4 3 4 

N 10 10 10 10 

%0iff -3.1 -2.4 2.4 

SDH 22 Mean 8.2 8.1 8.4 8.0 
(UIL) SD 1.4 1.1 2.4 1.4 

N 5 9 6 8 

%Diff -0.8 2.7 -1.9 

ALKP 22 Mean 183 216 216 205 
(UIL) SD 24 29 44 42 

N 10 10 10 10 

%Dilf 18.6 18.5 12.3 

BILI 22 Mean 0.17 0.17 0.18 0.18 
(mgldl) SD 0.02 0.02 0.02 0.02 

N 10 10 10 10 

o/c:Dilf 1.2 4.1 5.9 

BUN 22 Mean 10 11 10 11 
(mg/dl) SD 1 1 1 2 

N 10 10 10 10 

%0iff 4.8 -3.8 1.0 

CREA 22 Mean 0.22 0.23 0.23 0.21 
(mg/dL) SD 0.01 0.02 0.02 0.02 

N 10 10 10 10 
O/d)jlf 3.6 4.1 -5.9 

CHOL 22 Mean 76 73 72 67 
(mg/dl) SD 16 27 14 12 

N 10 10 10 10 
O/.!)jlf -3.4 -5.4 -11.7 

General Footnote: [Statistical Test Anova and Dunnett's test Transformation :Automatic] 
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Sex: Male 

Day(s) Relative to Start Date 

0 
mg/kg/day 

Group 1 


250 

mg/kg/day

Group 2 


500

mglk!Yday 

Group 3 


750

mg/k!Yday 
Group4 

TRIG 22 
 Mean 66 
 67 
 67 
 68 

(m!YdL) SD 17 
 13 
 17 
 26 


N 10 
 10 
 10 
 10 

O/d)jlf 1.8 0.9 2.4

GLUC 22 
 Mean 95 
 100 
 102 
 98

(m!YdL) SD 12 
 9 
 13 
 8


N 10 
 10 
 10 
 10 


%Diff 5.4 7.1 2.6 

TP 22 
 Mean 6.0 6.1 6.2 6.0 
(g/dL) SD 0.2 0.2 0.2 0.2

N 10 
 10 
 10 
 10 


%Diff 0.7 2.8 0.2

ALB 22 
 Mean 3.1 3.2 3.3 .. 3.2
(g/dL) SD 0.1 0.1 0.1 0.1

N 10 
 10
 10 
 10 


o/'°ilf 2.2 4.1 1.9

GLOB 22 
 Mean 2.9 2.8 2.9 2.8 
(g/dL) SD 0.1 0.2 0.1 0.2 

N 10 
 10 
 10 
 10


o/cOilf -1.0 1.4 -1.7

CALC 22 
 Mean 10.4 10.4 10.4 10.5 
(m!YdL) SD 0.2 0.2 0.2 0.2 

N 10 
 10 
 10 
 10 


O/,Djlf -0.1 0.1 0.8 

IPHS 22 
 Mean 8.6 8.7 8.6 6.6 
(m!YdL) SD 0.4 0.4 0.9 0.4 

N 5 
 9 
 6 
 6 


o/JJiff 0.6 2.1 -0.3

NA 22 
 Mean 140.5 142.1 141.1 141.7 
(mmoVL) SD 4.2 0.6 0.7 0.8 

N 10 
 10 
 10 
 10 


o/cOiff 1.1 0.4 0.9 

General Footnote: [Statistical Test Anova and Dunnetl's test Transformation :Automatic] 
1 [#-Test Dunnett 2Sided p< 0.05] 
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Sex: Male 

K 
(mmoVL) 

Cl 
(mmoYL) 

Day(s) Relative to Start Date 

22 Mean 

SD 
N 

%0iff 

22 Mean 

SD 
N 

0/.:IJjlf 

0 
mg/kg/day 

Group 1 

5.03 

0.25 

10 

100.8 

2.4 

10 

250 
mg/kg/day 

Group 2 

5.19 

0.26 

10 

3.1 

102.0 

1.0 

10 

1.2 

500 
mg/kg/day 

Group 3 

5.55 •' 
0.61 

10 

10.4 

101.6 

O.B 

10 

O.B 

750 
mg/kg/day 

Group 4 

5.10 

0.25 

10 

1.4 

101.7 

1.2 

10 

0.9 

General Footnote: [Statistical Test Anova and Dunnett's test Transformation :Aulomatic) 
1[#- Test Dunnett 2 Sided p < 0.05] 
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Sex: Female 0 250 500 750 
mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

AST 22 Mean 69 69 64 65 
(U/L) SD 6 10 8 6 

N 9 9 10 10 

%0iff -0.3 -7.4 -6.5 

ALT 22 Mean 25 26 25 27 
(U/L) SD 4 5 6 5 

N 10 10 10 10 

o/dJiff 2.0 -0.4 5.2 

SDH 22 Mean 8.7 0.1 8.0 9.9 
(U/L) SD 2.2 1.2 0.9 2.5 

N 9 9 10 10 

o/J)iff -7.4 -9.0 12.9 

ALKP 22 Mean 137 107 ... 121 108 #' 

(U/L) SD 16 19 29 25 

N 10 10 10 10 

o/.:Diff -22.4 -12.1 -21.3 

BILI 22 Mean 0.18 0.19 0.20 0.19 
(mg/dL) SD 0.02 0.02 0.02 0.03 

N 10 10 10 10 

%Diff 8.4 10.6 7.8 

BUN 22 Mean 12 11 12 12 
(mg/dL) SD 2 1 2 1 

N 10 10 10 10 

O/d)jlf -11.5 -0.8 0.0 

CREA 22 Mean 0.28 0.26 0.27 0.28 
(mg/dL) SD 0.02 0.02 0.03 0.03 

N 10 10 10 10 

o/dJiff -6.9 -2.9 1.1 

CHOL 22 Mean 85 95 98 94 
(mg/dL) SD 11 19 19 22 

N 10 10 10 10 

o/Diff 12.2 15.6 11.2 

General Footnote: [Statistical Test Anova and Dunnett's test Transformation :Automatic} 
1 [#-Test Dunnett 2Sided p< 0.05] 
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Sex: Female 0 250 

mg/kg/day mg/kg/day 

Group 1 
 Group 2 


Day(s) Relative to Start Date 

TRIG 22 
 Mean 37 
 38 

(m!¥dL) SD 6 
 9 


500 

mg/kg/day 

Group 3 


46 


15 


750

mg/kg/day
Group4 

35 


8 


N 10 
 10 
 10 
 10 


%0ilf 3.5 

GLUC 22 
 Mean 118 
 103 
(m!¥dL) SD 15 
 10 


.. 24.9 

104 

10 


.. -4.3

110


14 


N 10 
 10 
 10 
 10 


%Dilf -13.3 

TP 22 
 Mean 6.4 6.7 
(g/dL) SD 0.3 0.4 

-12.0 

6.8 

0.3 

-6.7 

6.7

0.4 

N 10 
 10 
 10 
 10 


%Diff 5.1 

ALB 22 
 Mean 3.5 3.7 
(g/dL) SD 0.2 0.2 

5.6 

3.7 

0.2 

3.7 

3.6

0.3 

N 10 
 10 
 10 
 10 


o/clJiff 4.0 

GLOB 22 
 Mean 2.9 3.1 

4.6 

3.1 " 
3.4 

3.0
(g/dL) SD 0.1 0.2 0.2 0.1

N 10 
 10 
 10 
 10 


o/cOilf 6.6 

CALC 22 
 Mean 10.5 10.9 
(m!¥dL) SD 0.3 0.3 

.. 6.9 

11.0 

0.3 
" 

4.1 

10.7

0.4 

N 10 
 10 
 10 
 10 

O/d)jlf 3.8 

IPHS 22 
 Mean 7.1 7.8 
(m!¥dL) SD 0.5 0.6 

5.1 

7.6

0.4 

1.8 

7.1 

0.8 

N 9 
 9 
 10 
 10 


o/d)jff 9.7 

NA 22 
 Mean 140.3 140.6 

6.5 

140.3 

-0.6

140.2 
(mmol/L) SD 1.1 0.6 0.7 1.1 

N 10 
 10 
 10 
 10 


%Diff 0.2 0.0 0.0 

General Footnote: [Statistical Test An ova and Dunnett's test Transformation :Automatic] 
1 [#-Test Dunnett 2 Sided p<0.05] 
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Sex: Female 0 250 500 750 
mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

K 22 Mean 4.56 4.63 4.72 4.74 
(mmolll) SD 0.33 0.38 0.21 0.38 

N 10 10 10 10 

O/.I)jff 1.5 4.0 

CL 22 Mean 102.6 101.3 •• 
3.5 

101.1 •• 102.1 
(mmoUL) SD 1.2 1.4 1.0 1.1 

N 10 10 10 10 

%Dilf -1.3 -1.5 -0.5 

General Footnote: [Statistical Test Anova and Dunnett's test Transformation :Automatic] 
1 [#-Test Dunnett 2 Sided p< 0.05] 
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TABLE 12: SUMMARY OF URINALYSIS VALUES1 

1 Individual data are reported in the Clinical Pathology Report presented in Appendix N. 
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Sex: Male 0 250 500 750 
mg/kg/day mg/kg/day mg/kg/day mg/kg/day 
Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

UVOL 22 Mean 11.7 11.5 12.3 14.3 
(ml) SD 8.2 9.8 7.3 7.7 

N 10 10 10 10 

o/c[)iff -1.8 4.8 22.0 

pH 22 Mean 6.5 6.5 6.6 6.6 

SD 0.3 0.4 0.4 0.4 

N 10 9 10 10 

o/c[)iff 0.0 0.8 1.5 

SG 22 Mean 1.027 1.027 1.026 1.024 

SD 0.019 0.015 0.015 0.019 

N 10 9 10 10 

o/d)iff 0.0 -0.1 -0.3 

URO 22 Mean 0.3 0.2 0.3 0.2
(EU/dl) so 0.3 0.0 0.3 0.0 

N 10 9 10 10 

o/cDiff -28.6 0.0 -28.6 

UMTP 22 Mean 104 241 124 111 
(mg/dl) SD 49 365 80 97 

N 10 10 10 10 

o/JJiff 132.5 19.5 7.4 

General Footnote: [Statistical Test Anova and Dunnetl's test Transformation :Automatic] 
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Sex: Female 

Day(s) Relative to Start Date 

0
mg/kg/day 
Group 1 


250 

mg/kg/day 

Group 2 


500 

mg/kg/day 

Group 3 


750

mg/kg/day 

Group 4 


UVOL 
(ml) 

22 
 Mean 

SD 
7.B 

6.4 

6.B 

5.1 

6.5 

3.0 

6.6 

4.1

N 10 
 10 
 10 
 10 


%0iff -12.3 -15.9 -14.9

pH 22 
 Mean 

SD 
6.4 

0.4 

6.2 

0.4 

6.6 

0.6 

6.5 

0.6

N 10 
 10 
 10 
 10 


%Diff -3.9 3.1 0.8 

SG 22 
 Mean 

SD 
1.037 

0.027 

1.035 

0.023 

1.028 

0.011 

1.030

0.013 

N 10 
 10 
 10 
 10 


%!Jiff -0.2 -0.8 -0.6

URO 
(EU/dl) 

22 
 Mean 

SD 
0.2 

0.0 

0.2 

0.0 

0.2 

0.0 

0.3 

0.3 

N 10 
 10 
 10 
 10


%Diff 0.0 0.0 40.0

UMTP 
(mg/dl) 

22 
 Mean 

SD 
43 


34 


41 


25 


34


12 


44 


30 


N 10 
 10 
 10 
 10 


%Diff -3.7 -20.0 3.5 

General Footnote: [Statistical Test An ova and Ounnett's test Transformation :Automatic] 
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TABLE 13: SUMMARY OF GROSS NECROPSY OBSERVATIONS1 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 


Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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TABLE 14: SUMMARY OF MEAN TERMINAL BODY AND ORGAN WEIGHTS1 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 


Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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S~: Male 0 512 1024 1536 
mglkg/day mglkg.'day 

Grotf> 1 Group 3 """"'"" """"'""Gm"' 2 Gm"'' 
Day(s)Rermve toSttrl: Dae 

Terminal Mom 367.5 3725 384.0 379.3 
BW SD 25.3 23.8 33.4 21.4 
(g) 

N 10 10 10 10 
AdreM Mom 0.0054 11 0.0655 0.0593 0.0672 

Gllllds'M: SD 0.0068 0.0112 0.0116 0.0098 
(g) 

N 10 10 10 10 
Brain ,,., Mom 2.141 I' 2.143 2.152 

Wt SD 0095 0.110 0.140 0.105 
(g) 

N 10 10 10 10 
Epididymides Mom 1.032 I' 1.088 1.035 1.008 

Wt SD 0.123 O.OB3 0.131 0.100 
(g) 

N 10 10 I 10 10 

1.195 I' 1.254 1.272 1.219 "'"'Wt """'SD 0.104 0.121 0.113 0.088 
(g) 

N 10 10 I 10 10 
Kidneys 2641 I' ms 2.789 2.800 

Wt """' so 0.297 0.219 0.246 0.241 
(g) 

N 10 10 10 10 
Liver Mom 11.218 I' 11.182 12.317 12.093 

Wt so 1.657 0.691 1.804 1.452 (g) 
N 10 10 10 10 

Spleen Mom ,. 0831 0.813 0.769 0.809 
Wt so Q125 0.107 0.053 0.105 
(g) 

N 10 IO IO 10 
Tesles Mom a148 R' 3.381 3.266 3.272 

Wt so 0.531 0.292 0.251 0.246 
(g) 

N IO IO IO IO 
1 Thym"' 0.5205 1 0.5661 0.5466 0.5276 

Wt "'"' SD 0.1595 0.1162 0.1185 0. 1097 
(g) 

N 10 10 IO 10 

1 [I -Au!omalic Transformation: Identity (No TrensformKion)] 
2 (R - Automatic Transf«mation: Rm~J 
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Sex: Feml'le o 512 1024 
mg/leg/day mglkglday ""'mg/kg/daf 
Gro~l """"'""' Groq> 2 Group3 Group 4 

Day(s)RelltiVe to Stirt Otte 

Tennlnal Mom 229.2 22'6 236.3 233.8 
BW SD m 227 14.5 11.9 
{g) 

N 10 10 10 10 
Mom 0.0717 I' 0.0713 0.0664 0.0737 """"" Glaids vt SD 0.0067 0.0069 0.0092 0.0093 

{g) 
N 10 10 10 10 

2007 I' 1.976 2.046 2.021 "'"" 'M """'SD 0.093 0.099 a.on 0.049 
{g) 

N 10 10 10 10 ,, o.... 0.830 0.850 0.848 "'"' 'M """'SD 0.092 0.057 0.034 0.065 
{g) 

N 10 10 I 10 10 
Kidneys .... 1.752 1.820 1.769 1.815 

Vol " SD 0.164 0.177 0.140 0.101 
{g) 

N 10 10 10 I 10 

u~er 7.156 I' 7.636 7.338 7.763 
Vol """' SD 0.720 1.037 0.512 0.548 
{g) 

N 10 10 10 10 
Overies..Wh Q1309 I' 0.1272 0.1231 0.1364 
Oviducts IJ.1 """' so 0.0173 0.0172 0.0143 0.0150 

{g) 
N 10 10 10 10 ,, Spleen ...m 0.498 0.518 0.507 0.513 

'M SD 0.099 0.119 0.068 0.060 
{g) 

N 10 10 10 10 

Thym"' 0.4343 I' 0."'4 0.4762 0.5218 
'M """'SD 0.0998 0.0741 0.0967 0.1127 
{g) 

N 10 10 10 IO ,, Ute/US ..... 0.727 0.457 ddl 0.615 0.400 
Vol "' SD 0.247 0.061 0.276 0.057 
{g) 

N 10 10 10 10 

1p·Alllormtic Transformation lden!ity (No Tr:nsfur1mtion)] 

2(R ·Automatic Transformation: Rmk] 

3 (dd. Test Dunn 2 Sided p < 0.01] 

4(d ·Test: Dunn 2 Sided p < 0.05] 
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TABLE 15: SUMMARY OF MEAN ORGAN-TO-BODY WEIGHT RATIOS1 

Group 2: 512 mg/kg/day of test substance corresponds to 250 mg/kg/day of the active ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 


Group 4: 1536 mglkg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Sex: Male 

Oay(s)Re!Ettv'e lo Stirt Date 

0 
mglkg/dErf 
Grotp 1 

512 
~l<gld'f 
Gro~2 

1024 
mgll<g/d'f 
Group3 

1536 
mgll<g/d'f 
Group 4 

,.,,,,,,. 
rrnw 
{Ratio) 

""'"' SD 

N 

0.1781 " 0.0165 
10 

0.1766 

I 
0.0328 

10 

0.1540 ' I 0.0253 

I10 

0.1773 

0.0264 

10 
Brain 
rrnw 
(Ratio) 

""'"' SD 

N- "" " 0.411 
10 

5.766 

0.355 
10 

5.722 

I
0.497 

10 

5.682 

0.294 
10 

Epididymides 
rrnw 
(Ratio) 

SD 

N 

2.8075 
0.2682 

10 

,, 2.9351 
0.3125 

10 

>7030 I 
0.3143 ' I 

10 I 
' 

2.6712 
0.3544 

10 
Hoa! 
rrnw 
(Ratio) 

...., 
SD 

N 

3.251 ,, 
0151 

10 

3.362 

0.151 

10 

3.315 I0.128 I10 I 

3.214 

0.149 

10 

Kidneys 
rrnw 
(Ratio) 

""'"'SD 
N 

7.184 ,, 
0.610 

10 

7.199 

I 
0.541 

10 

7.274 I 
0.421 I 

10 I 

7.387 
0.560 

10 
Liver 
rrnw 
(Ratio) 

..,., 
SD 

N 

3"549 R' 

4.348 
10 

30.052 

1.405 
10 

31.962 

>654 

10 

31.893 

3.559 

10 
Spleen 
rrnw 
(Ratio) 

,.,., 
SD 

N 

"" 
,, 

0.255 

10 

2.199 

I 
0.391 

10 

2.012 

I0.184 

10 I 

2139 

0.312 

10 
Teste11 
rrnw 
(Ratio) 

,.,., 
SD 

N 

8.549 I• 

1.201 
10 

9.108 

0.971 
10 

8.564 I 
0.970 I 

10 I 

8,657 

0.885 
10 

Thym"'rrnw 
(Ratio) 

,.,., 
SD 

N 

1.4134 I' 

0.4037 

10 

l.5209 

I 
0.3105 

10 

1.4171 

I0.2319 

10 I 

1.3939 

0.2919 

10 

1 p·Aulanalic Transformation: ldenlily {No TrauftnmitionH 
2 [R ·Automatic TraosfOfmalion: R<11k] 
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Sex: Female 0 
mg/kgfdltf 
Groi.p I 

512 
mg/kg/dirt 
Gro1.p 2 

1024 
mglkgfday 
Group3 

15>; 
mg/kg/day 
Group 4 

Day(s) Relttive to Sttrt Dlte 

Adrenal 
fTBW 
(Ratio) 

.,,., 
SD 
N 

0.3139 

0.0265 

10 

I' 0.3168 

0.0336 

IO 

0.2812 

0.0372 

10 

0.3157 

0.0399 

IO 

Brain 
fTBW 
(Ratio) 

.,,., 
SD 

N 

aon 
0.545 

IO 

I' 8.828 

0.852
10 

B.692 

0.600 
10 I

8.664 

0.492 
IO 

""" fTBW 
(Ratio) 

"""' SD 
N 

3.665 

0.189 

10 

I' 3.692 

0.171 

10 

3.605 
0.178 

IO 

I 

I
3.625 
0.163 

IO 

Kidneys 
fTBW 
(Ratio) 

.,,., 
SD 
N 

7.657 

0.412 

10 

I' 8.094 

0.639

10 I 

7.505 

0.657 

10 I 

7.783 

0.602 
10 

liver 
fTBW 
(Ratio) 

"'"' SD 
N 

31.278 

2.212 

10 

I' 33.819 

2.693

10 I 

31.158 

2.883 

IO I
' 

33.269 

2.772 

IO 

Ovaries ....Uh 
ovidlclsfTBW 

(Ratio) 
"""' SD 

N 

Q5727 

0.0669 

IO 

I' 0.5635 

0.0474 

10 

0.5222 

0.0643 

10 I 

0.5835 

0,0581 

10 

Spleen 
fTBW 
(Ratio) 

"""' SD 
N 

2.171 

0300 
IO 

I' 2.284 

0.384
10 

2149 

0.291 
10 I 

2.191 

0.206 
10 

Thym.. 
fTBW 
(Ratio) 

.,,., 
SD 
N 

1.8863 

0.3463 

IO 

,, 2.0742 

0.3287
10 

2.0184 

0.4057 
10 

2.2362 

0.4918 
10 

Uloru• 
fTBW 
(Ratio) 

"""' SD 
N 

3.159 

0.949 

IO 

, 2.060 

0.452 

10 

DOI 
2.579 

1.063 

IO 

2.103 
0.277 

IO 

DD 

1p·Autcrn.iic Transformation: Identity (No TraisforrmtionJ 
2 [L.AA- Automatic Transformalion: Log. (All Groups) Test Analysis ofVariance p< O.Ol] 
3[00- Test: Dumett 2Sidedp<0.01J 
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TABLE 16: SUMMARY OF MEAN ORGAN-TO-BRAIN WEIGHT RATIOS1 

Group 2: 512 mg/kg/day of test substance corresponds to 250 mgikglday of the active ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 


Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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1536 Sex: Male 0 512 1024 

mg/l<g/""
Stlri 

"""'""""""'2 
mglkgfday mgfk9'day 

Day(s)Relitive to 

""'"'" IB•W 
.... 

Gro~I &oup3 Group4 

Dlie 

0.0336 11 0.0:117 0.0270 0.0312 

SD 0.0031 0.0056 0.0043 0.0039 
{Ratio) 

N 10 10 10 10 
Epididymides 

IB•W 
.... 0.4813 I' 0.5095 0.4738 0.4700 

SD 
(Ratio) 

"'"' .... 
0.­ 0.0535 0.0573 

N 10 10 
I 0.0521 

10 10 

0556 R' 0.585 0.583 0.566 
IB>W SD 0036 0.048 0.052 0.027 

(Ratio) 
N 

Kidneys .... 10 
1.232 ,, 10 10 10 

1.251 1.278 1.300 
IB•W 

.... 
SD Q114 0.100 

(Ratio) 
N 10 10 I 

0.114 0.078 
10 10 

Liver >236 I' 5.228 5.633 5.614 
IB•W SD 0.727 0.374 0.740 0.579 

(Ratio) .... N 10 10 10 10 
Spleen 0.388 I' 0.3"' 0.353 0.376 
IB•W SD 0.057 0.055 0.039 0.044 
(Re~o) .... N 10 10 10 10 
Testes 1.469 I' 1.581 1.498 1.523 
IB>W SD 0235 0.155 0.123 0.125 (Ratio) 

N 

Thym.. .... 10 10 10 10 

0.2436 I' 0.2630 0.2502 0.2450 
IB•W SD Q0739 0.0472 0.0514 0.0476 
(Ratio) 

N 10 10 10 10 

1 p·Aulomi!lic Transformation: Identity (No Transformation" 
2 [R -At!l.omatic Transformation: RriJ 
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0 512 1024 1536 Sex: Fl!mele 
mglkgldBf mglkgld"f mglkglday mg/kg/day 
Gro~1 Gro~2 Group3 Group 4 

Oay(s)Re!ative to Stat DEte 

""'"" Mom 0.0357 I' 0.0361 0.0325 0.0365 
JB,W SD 0.0024 0.0043 0.0047 0.0050 

(Ratio) 

-
N 10 10 I 10 10 

"'"' Mom Q41B I' 0.420 0.416 0.420 
18.W SD 0.031 0.028 
(Ratio) 

N 10 I
0.026 0.036 

Kidneys 0.872 ,, 10 10 10 

0.920 0.866 0.898 
IB'W SD 0.056 0.062 0.080 0.049 

(Ratio) 
N 10 ,, 10 10 10 

Liver """ ""' 3.862 3.592 3.842 
IB'W SD 0325 0.476 0.310 0.267 

(Ratio) 
N 10 10 I 10 10 

Olrarie$ ....,lh """' 0.0552 I' 0.0644 0.0603 0.0676 
CNiductslBrW SD 0.0075 0.0006 0.0079 

10 I
0.0078 

{Ratio) 
N 10 

Spleen ...m ,, 10 IO 

0.261 0.248 0.254 
IB'W SD 0.039 0.054 0.035 0.031 

(Ralio) 
'"' 

N 10 10 10 10 
Th)mm """' 0.2158 I' 0.2356 0.2332 0.2583 

/&W SD 00459 0.0434 0.0489 0.0561 
(Ratio) 

N IO 10 10 10 

lit•~ Mom 0.361 " 0.232 dtP 0.301 0.242 d' 
IB.W SD 0.118 0.033 0.136 0.028 
(Ratio) 

N IO 10 10 10 

1 F ·Aulormtic Transforma~on Identity (No Trawform<tionD 

2(R -Automatic Transformation: Rmk) 

3 [dd- Tet:t Dunn 2 Sided p < 0.01] 

4 [d- Test: Dunn 2 Sided p < 0.05] 
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APPENDIX A: PROTOCOL AND PROTOCOL AMENDMENTS 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

159 



Page 88 
PSL Study Number 43166 

28·Day diclllry Study in ratsProduct Safety Labs 	 Prot0<:0l # P703.01 IMP 
PSI. JD, 160720·SR 
Stud No; 43166 

SOY LEGHEMOGLOBIN PREPARATION: 

A 28-DAY DIETARY STUDY IN RATS 


PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

PSL PROTOCOL NO. 

P103.0l IMP 

PERFORMING LABORATORY 

Product Sa.fety Labs 


2394 US Wghway 130 


Dayton, New Jersey 08810 


PSL STUDY NUMBER 

43166 

STUDY DIRECTOR 


Mithila ShiM, BVSc & AH, MS 


SPONSOR 

lmpossiblll Foods, Inc. 

525 Chesapeake Dr. 

Redwood City, CA 94063 
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28-D11y dietary Siudy In ra1sProduct Safety Labs 	 Protocol NP103.0l IMP 

PSL ID: 16072t>-SR 

Stud No: 43166 


TABLE OF CONTENTS 

Table of Content&......................... .. ................ -···-······----·-.····--· ...,.. ... .. ..... ... ···········-·--................. ... . . " ......2 

1. TI11e of Study: SOY LEGHEMOGLOBJN PREPARATION: A 28-Day Dietary Study Jo Rat.L.............4 

2. Obj&ctive..............................................,... ............. ................. .. ............................................... 4 

3. S!u<iyDi""""'·· ............................................................................................................................ . 

4. Name and Addres& of the Testing Fdty........................................................ _ .................................... 4 

5. Sponsor ......................................_..............._.......................................................................................4 

6. Spon:sor Reprt;!S9ntaUve..................................................................................................................... 4 

1. Dates ............... " ..................................................................................... ,. .............................. ,.,., ... 4 

8. Test Substance ...................................................................................................................................4 


8.A 	 Source._..... .......................................... . ..................................................................... 4 

B.B 	 Jdentificallon... ............................................ , ......................................................................... 5 

B.C 	 Analysis........................................................................................................................................5 

8.0 	 Hazards.........................................................................................................................................5 


9. Genera! Test System Parametei:s..........................................................................................................5 

9.A 	 Anitnal Requln!rRerrts ............................... ,................................... ........................................... 5 


&.A.1 Number of Animals ............................................................. ,....................... " ..... 5 

9A.2 Number of Groups ...................................... , ................................................................ 5 

9A3 Number of Animals p6rGroup ...................... ., ................................... " ......................... 5 

9A4 Sex.................................................................................................................................. 5 

9A5 SpecJeSIStraln.................................................................................................................. 5 

9A6 Agel'N9ight .................................................................................................................... 5 

9A7 Supplier.........................................................................................................................5 


9.B 	 T0$1 System Justffic:aUon ................................................ ................... ........ 5 

9.C 	 Husbandry.................................................................,. ... . ........................ 6 


9.C. 1 Housing............................................... ,.,,,.......................... ................... . ................ 6 

D.C.2 Acclimation.................................................................. _.., .. , ..- ......... 6 

9.C.3 Feed............................................................................................................................6 

9.C.4 Water ........................................................................................................................... 6 

9.C.5 Conlaminants..................................................................................................................6 

9.C.6 Viral Screen .....................................................................................................................6 


9.D 	 lden1ifico~on............ .................. ............................................... .............................. 7 

9.D. 1 Cage................................ ...................... 	 .. ...... 7 

9.0.2 Mlmal..................... ............................. ........................... .. ....... 7 


10. Experilnantal Design ............................_....... .................................... . ............ 7 

'IQ.A Roule of Administration·--·..·-···--·.......... ...................... .......... ............ .. ....... 7 

10,B Justification of Route of Adminiatrallon................................................. .... 7 

10.C Control ot Bias. .................................................................. , ......................................................... 7 

10.0 Dose L£Jvols................................................................................................. .......... 7 

10.E JustiflcaUon of Do$e Level Selection ..................... ---........... ................................. ..... -7 


11 Ganera!Pn:>eedures ....................................... .. ..... 8 

11.A Selection of Animals........................................................................ , ............................... _,. .... a 

11,B Diet Preparation and Sampl!ng..... .................. ................................. a 


11.8.1 Diet Preparation........... .................. . .............................. & 

11.B.2 Diet Preeentation .......... .... ............................ 	 . ......... a 


161 



Page 90 

PSL Stud Number 43166 


28--Day dictaty Study m rats Product Safety Labs Protocol# P703.0I 1MP 
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28~Day dietary Study In ra1sProduct Safety Labs Prolocol ti P10l.Ol IMP 
PSL fl); l60720·5R 
Sl\ld No: 43 J66 

1. 	 TITLE OF STUDY: SOY LEGHEMOGLOBIN PREPARATION: A 28-DAY DIETARY 
STUDY IN RATS 

2. 	 OBJECTIVE 

The <Jbjective of this study is to evaluate the potootial Sllbcltronic toxicity of Soy Lcghcmoglobin 
Preparation in male and fem.11.le rats ccmtinuously exposed to the test substance in the diet for at 
least 28 days.. A 110--0bscrvcd-adver.se·effect·lcvcl (NOABL) is sought for each sex. 

3. 	 STUDY DIRECTOR 

Mithlla Shltut 

StudyDiRctor 

'rel: 732·438·5100 xl558 

Email; MirhHaShitut@ProduotSllfctyLabs.com 


4. 	 NAME AND AODRESS OF THE TESTING FACILITY 

Product Safe<y Labs (PSL) 

2394 US Highway 130 

Dayton, NJ 08810 

Tel: 732 438 SI 00 


5. 	 SPONSOR 

lmpossiblc Foods, lnc. 

525 Chosapaake Dr. 

Redwood City. CA 94063 


8. 	 SPONSOR REPRESENTATIVE 

Rachel Fraser 

Impossible Foods, inc. 

525 Chesap<mkc Dr. 

Redwood City, CA 9<063 

£mail: racfw!ll.fmset@impossiblefood$ wm 


7. 	 DATES 

Proposed In-Life Stan Date: 9/28116 

Proposed F..xperimentu.l Termination Date: 10/28/16 

8. 	 TEST SUBSTANCE 

8.A 	 Source 

The test substance will be provided by the Sponsor. 

4 
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2ll·Ony dietary Study In nitsProduct Safety Labs Protocol# P100.0l IMP 
PSL ID: 160720-SR 
Stud No: 43166 

8.B 	 Identification 

Tho test substance wlll be identified osing lhe follow:lng informaticm provided by the Sponsor and 
Produce Safety Labs (PSL) identification number. 

Test Substance: Soy Leghemoglobio 'Preparation 

PSL ID: llro720-5R 

Lot#: PP-PGM:!--16-088-301 
Physical Description: Red/brown powder 
Composition: Soy Lcghcmoglobin 48.82% 
Storage Conditions: Frozen 
Expiration Date: Not Applicable 

Docunientation of the methods of synthesis, fubricqlion. or derivation of the test substance is 
retained by the Sp(lnsor. 

8.C 	 Analysis 

The test sub!mnca. as received, is expected to be stable for the duration of the study, Sttibility \lf 
tho test wbst.ance in the dfolBry matrix and that of the concentration of the test subs1ancc in the 
test diets will be determined as part ofthis study. 

8.D 	 Hazards 

Appropriate routine safety precautions will he exercised in r.hc handling of the tc!il .!lubst.Ance 
unless otherwise indicated by the Sponsor, 

9. 	 GENERAL lEST SYSTEM PARAMETERS 

9.A 	 Animal Requirements 

9.A. l 	 Number of Animuls: 80 

9.A.2 	 Number ofeirt>up9: 4 (3 dietal)' levels: per sex+ 1 control group per sex) 

9.A.3 	 NwnbcrofAnimalsperGroop: 20(10malc, IO fOl1lllle) 

9A4 	 Sex: Male and female; females will be nul11parous and nonpprcgnant. 

9.A.S 	 Species!Stroin· CRL Spraguo-Dnwlcy CD0 IOS nus 

9.A.6 	 Age/Weight: S"vcn to eight~ at initiation; the weight variation wilt not exceed 
.1:: 20% ofthe mean weight forC!lch sex. 

9A7 	 Supplier: Chlrles River Laboratories, Inc. Rats will be shipped in tillered cartons by 
airfreight and/or truck.. 

9.B 	 Test System Justification 

The Sprague-Daw!~ rat is the system of choiai bccaus~. historically, it ha.s been a prcferm::I and 
commonly used species fot dietary toxicity tests. The current state of scientific knowledge does 
not provide acceptable altcm.ntives to lhe use of live animals to accomplish the objective of this 
study. 

s 
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28-Doy dietary S1udy in ratsProduct Safety Labs 	 Protocol i Pi03.t)I IMP 
PSl.11>: 160720-SR 
S1 No:43166 

9.C IJusbondry 

9.C. I Housing 

The animals wjlJ be group housed in suspended tola.inless .steel cages. which confonn to 
the size recommendations in the latest Gu.Uk for the Care and u~ of Laboratory 
/Jnima.U1

• Littet paper placed beneath the cage will be changed at lean three times/week. 
The animal room will have a l2·hour light/dark cyelc and will be kept clean and vermin 
free. Environmental COIJtrols are set to maintain 1e:mpcnttun: end relative humidity 
ranges of21±2°C ead 30-70%, TI!spectively, Obse.tvcd ranges will be documented in 
the raw date.. 

9.C.2 Acclinmtion 

The animals will be conditioned to the housing facilities f()r Ill least fivo days: prior to 
testing.. Body weighta and clinical obsor.•a.ticms will be recorded •t !en.st two times prior 
to .study start. 

9.C.3 Feed 

2016 CertirK'd Envigo Tcklad Global Rodent Diet* Wl11 be stored in a dedicated 
tetnpemturc and humidity monitored feed storage site and will be available 
ad JibitU111 during occllmu.tion. Test diets will be prepo.rcd as described in Section 11.B 
us:ing 2016 o:ni.fled lmvigo Teklsd Global Rodent Diet~ and will be ovailablc ad libitum 
during the $tudy, 

9.C.4 W~er 

Filtered tap water will be available ad libitum from iodividual bottles attached to· lhe 
cngcs or from an automatlc watering access system. Water 1UU1lysis is tonducted by 
Precisio1J Analytii;11.l Services, Inc., TonlS Ri\'cr, NJ and South Brunswick Municipal 
Water Supply. South Brunswick. NJ. 

9.CS C<>nt.nminants 

There arc no known contaminants reasonably expected to be found in the food or water 
that would interfere wilh the results of this study. Routine ll1Uliysis consisiing ofeach lat 
of feed used in this study will be received from Bnvigo Toklad, Madison, WI. Water 
analysis Ls conducted periodically and the records are kept on file at Product Safety Labs. 
The date(s) ofthe most rec::cint analyses wjlt be reported ln the final report, 

9.C.6 Viral Screen 

Serum samples from naive rats housed in the same room as test animnls. mt patt of PS[..'s 
sentinel health nwnitoring program, will be evaluat"'d for the ab&cncc of viruses near the 
end of the inMlifc portion of the study (PSL SOP 11755), 

' Nru.lonal R~ Coundl {201 I). GNid.r fa, n\d Cori! i1mi Uu D/ Uibnramry· llnl111nh (8111. ttdJ, Wa:thing!on, DC: lbe 
Nlltf1m1l Acildmiies Pm!!. 
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9.D ldenttncatlon 

9.D.I Cogc 

Each cngc will be identified by a cage card indicating at leaS1 Uie study number. dose 
level. group assignment. Individual animal idcmirrcaiion and sex of the animal:s, 

9.D.2 Animal 

Each animal will be given a !iequential number In addition to ~ing uniquely id!!ntitled 
with a MoneIii self.piercing stainless steel ear tag. 

10. EXPERIMENTAL DESIGN 

lO.A Route of Adndnistratlon 


The test substance will be administered In the diet. 


10.B Justlficalion of Route or Administration 

The dietary route of adminisltation will be used because it is 1~otnmcndcd in the rcJCr~occd 
guidelines (Section 14.C.). and because human c."posure ma)' occur via this roU1e. 

10.C Control or Sias. 


Anlmals will be randomly assigned to ttst groups according to PSL SOP fl ? 14. 


IO.D Dose Ltvcb 

Ten malt! and ten fcma1e test animals will Ire randomly assigned to ench of the following tc.'>1 
groups: 

No. Anim:i.lsl Dietary Dose Level/ Target Dictnry Dose Le\'el/ Targer ! 
Group Group Exposure of Active lngredlcnl ExposurcofTcsi Subslancc .. i

MIF (m~.lkg/day) (mglkJzld•Xl 

I 10110 0 0 

2 10110 250 '512

3 10110 500 1024 

4 10/10 750 1536 I 
a81lsicd l)n .!R.&!% ~lh>: in~dlc1n {A.I, So}' Lcjhcm~lohifl) ol'Soy ~1:-emu~~ui i'n:p.mlllon!ot ll Pl'~PG.IA:?-1f1• 
-088.lOI 

10.E Ju5tific~tio11 of Do~ Lrvcl Sel('ctlon 

The Sponsor, in coosul!atlun with the Study Director. and based on a 14-d11:y ~lmab-i!ityltoxici:y 
study (43167 1

) selected targe-1 dietary dose lc\•els of 512, 102•1 and 1536 mg/kg/day that 
correspond to target dose levels of 250, SOO and 7SO mglkg!day of the acth·c ingred~enl, Sny 
ieghernoglobin. To mainlnln target dieiary dose levels throughout the study. concentrations in the 
test diets will bt: calculated OOs.ed on the most recent group body Yleigh1 and food consump!ion 
dam. Alli:n1mlve1y, historlcnl e-on!ro! valves, relcYant lo the age and wei~tu of .the tats at 

Pro~U>et Saft:t.v 1..n®. (~016) Sl>y l.cy.J1111nui;tatrm Vtep11mlkm, l'~rir~d S.:.) l~hemDSlobi.n P~pnr1111011 .i.."ld Ro~itlt' 
P,ry1hf<lC)1ti: A H-diiy dic:tury ID."<k:it)fµul::itubliilJ ~ll:!dy in flit<; (In Dtulll. 
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corresponding intervals will be used. Diets for males and females at each dietary dose lave! wil I 
be made separately each week. A NOAEL is expected to be achieved for this study. 

11. GENERAL PROCEDURES 

II.A Selection oC Anlmals 

Ei8"ty (80) heallhy rals (forty males; furty females) wlll be u..d on tm. Animols will bo selected 
for lhis study on tha basis of adequate body wcight gain, absence of cl111ital signs of disease or 
injwy. and a bod) weight within ;:QO% ofthe mean within a 11"x. Sclcct.ed rats will ba distributed 
by randomizutioo according to stratification by body weight so that thera will be no statistka!Jy 
iign.lficant difference among group body weight means within a~. 

11.B Diet Propamtlon and Stllllplbtg 

ILB.I Diel Preporation (PSL SOP#605) 

The. te:st substance will be processed as needed to dcercmc~rticlc sim using n grinder 
and the:n added to 2016 Envigo Teklad Global Rodent Diet and thoroughly mixed in a 
high-speed mi~. Control diet will be mixed under the same conditions as lhc diefs 
prepan:d wilh the test substance. All diets will be kept frozen following preparation, 
unless presented to the test animals on the ~me day as diet preparation. All diets will be 
prepared approximately weekly. 

11.B.2 Diat Pretcntntlon 

The control and lest dicl.! will be presented to their respiecrivc groups an Day 0 of the 
Mudy. The diets will be replaced concurrently wlth food con.sumplion measurements on 
Days 3, 71 10, 14, l7, 21 and 24. AdditionsJ diet may be provid~ ns needed througlwut 
the study to insure ad /ibi1um feeding. Animals will be exposed lo the tcs-1 diets for 111 
least 28 day:s, 

11.B.3 Sampling (PSI. SOP #6-07) 

The neat test subs?ance and sele«ed prepared diet'\ (at each concentration), will be 
sampled in duplicate. 

I LB.4 St>bilityorTcstSubsllUICO 

At the initial, middle, and final diet preparation1a sample of the te:st substanee (neat) will 
be ret11ined for stability. Analytical results of the initiul and final stability samples will be 
used to establish the stability of lhe lest suh!llancc under normal laboratory conditions for 
the duration oflhe study. 

11.B.S StabHily in Dietary J\.iatrix 

During thD flrst week flf the study, samples to vcn-lfy the st!l.bility of the rest and control 
substance in the -dle1ruy 1natrix will be prepared. Samples will be prepared in standard 
feed jars with foUowcrs and retaining rings and will be $lored nt ambient temperature in 
the animal room. Samples from eticb dietary concentration will be collected at the first 
presentation of the diet and aftcr4, 7, and 10 dftys and froun until nnnlyz.cd. 

11.B.6 Hom_.,ity 

Samples to evaluate homogeneity of the test .and coo1rol substarn:c disrribu1ion will be 
tolleckd from the. init1nl diet prepemtlon. Samples will be tskon frunt approximatal)' 1he 
top, middle and bottom of the diet mixer. Basal diet control samples will be collected 
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from the middJc of the mixer only. Chemical analy5is will verify the diets as 
homogeneous 1tt1d ofaccurate conceotration throughout the study. 

11.B.7 C00¢(1ntro:tion Vcrificat.iO'n 

Samples wiU be collcc:tcd from rcpresentativ~ anim11I diets of the initial (as part of the 
homogeneity a.sse!lsrnent1 middle and finnl diet prnparntlons during which time samples 
will be tetained and ston:d frozon. Samples wJJJ be anal.)'2Cd to verify the concentration 
oflhe lest diets. 

11.B.8 Samplo Preset'lalion 

Upon sampling. diet pn:parat:i!Xls and neat tost substance will be .s~d froze.n. Samples 
will be considered .!!table from the poln1 at which they are fro~. 

l l.B.9 Sample Anal)'>is 

A iingte duplicate of the frozen d~ samples described ebove will be sent to fmpo:5$iblc 
Foods fe>r analysis of diet preparation rutd neat test substance samples. A signed. 
analytical report wlll be providod to the Study Director. This rqxlrt will include the 
m1'thodulogy, pertinent mcasurcnultUS, study results. and 1.8.bul~ted result!. Upon 
complcticm of the rep<m, ~l raw data will be transferred to the Study Dirt:ctor to be 
incorporated into the main $.t'Ud)' tcpon:. Any mnainlng sample material witl be retnincd 
41 Product Safety tabs until issuance of rhc fmaJ report. 

11.c Analytlcal Chemlslry 

11.C.1 Sample Storoge 

Upon receipt. llfl samples will be stored and tttD.intD.incd frozen (approximately -20°C} 
prior to nnaJysis. 

11.C.2 Mcihod V11lidation 

Prior to sample analysis., the suitability of lhe methods will be demonstrated. Method 
validation will include, but it not limited lo dotcnnination of linl\llrity, pre<;ision, and 
&::CUIBcy, 

ll.C.3 Ref-Substance 

Aliquots of the neat test substance will serve as the reference standard.. 

l l.C.4 O>Olni<al Analysis 

Anaiy{ical lest methodology ·will be validalcd by Imp0$5ible Foods personnel. Samples 
will be an11lyzcd in replicate..A detailed description of the analytic.al le$t method(s) will 
be documented. Any remaining sample m.nteriel will b~ retained until 1hc issuance of the 
final repon. 

11.C.5 DafJl Reporting 

Data will be capwred on standard .raw dal:n sheets and as in51nlment output. as. necessary, 
3Rd summnrized in tabular fonn. 

11,C.6 Analytical Report and Rooords to be Maintalned 

A 8igncd, 11D..Slytic11! rnport will be provided to the Study Diroctor. This. report will 
include the methodology, pc:ttincnl measurements, study results, and lllbulatcd results. 
Upon completion of the report, all raw dau1 will be tmnsfcrrcd to the Study Di~tor. The 
analytical report will be incorporated into the main study report. 
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U.O 	 OpblholmologicE•aluatlo11B 

~·tho acclbualit>n period, tho ~yes of ill t1Us bclng considcl't'd for .s1udy will be-examined by 
f04:al llhuuination, inditcc:f oph1halm09Ct!pY and. Wh!!!t indica.tc.d, sllt~lamp microscopy. 
Mydriatfc eye dfOJlll wilt bt. administered 1n:Jor tu oph&halmoscopy and tb\) \t.)'CS will be CH.Bminei..r 
in snbdued Hght. Subdtu!td li~bt will be maintained In tM °'nima.J room sccord.if\B to PSL 
SOP N131. Thesu pmc:cdureJ will be rcpeattd 01:1 all surviving tc..? nnimnls prior to tes1 

terminfUlon. 

11.E 	 atnlcal Ohoervattons 

All animals will he observed dl least twke daily for vl1biUcy. Cago-1ide observaJions of -all 
animals will t>o pt3rformed daily duriu,g tfse !Jtudy. AU findings will he r«ordad. 

Oft Day. 01 prim- lo the fi,Bt. tJ'\?ilfmef)l wilb tbci tellt subsf:UJC\;. Md 1tpproxilna111ly ~cokly 
lltcrenf\.cr, a dat1dle(t obser>Jation w11l bc_®nducted (PSL SOP #726) wbilc.Jtaorlfiug the anim3l, 
gcmcrally on d&)'$ that the: animllls llfC Wdighed and lbod coni;.umption mwurcmonts ara tak~11. 
Pott:ntilll signs noted should include,. but nQI be limited lu: changes mskin. fur, e,es-, 11t1d mucous 
membranes,, .OC<lUrteru:t: of &eeimion!J 1111d oxcmtons and autonan11c. 1Mh1:hy (e.g., Jacrlmatian, 
pilocreclion, pupil size, unmu.a.I res.ili~tury pittcm). Wkcwi~ cl11111gc:s in gait, p0$tuN ami 
rtsponsc tn handling M wall M the presence of clonfo ur tunic mo~.cnts._ st~ypcs 
(o.g.• OJ«eossive grooming,. ropctilive circli11g)i or biiam! bch11vk1r (e.g.. lJ\'!)f·mlltlh1tion. WAiking 
bi:li.:kwlltds) tohould a.J!il." be ~.The dale nM clf..JCk ti.me ofall ob!cnta.?ion.; and/Of ruort:ahty 
cbccks will be r«ool<d. 
Tho ·Stud.)' Oir~ltir' will be prompt.Jy notified of !cvcll:/rcma.rkabla cliui\.'i:'ll o~rioos and will 
be 1:1dY.ilW:d when an aoimql [s fuund in o. mc>ribund condition on.d mny authori1,(! oult1111111sia uod 
m:CJ"Op!ly ll$ n~ry to a.void the toss of quality dAta.. AU roch Bllihorlzatfons will W recorded 
in tho raw da1u, 

11 J' 	 llody We!ght ..d Body Wel!illl GAlu 

fndtvidunl OO<ly weigh~ will b<i: rtenrrled &J 1~ two tlmc$ durlqg ;w.i:_liml\lion. l'cst 11nimffl$ will 
be weighed 011 011)' 0 (prlot 10 study start) and approx.iniately wcekl)i thcrc:after (in1ernls af7 
d•Y• % I), Doted'""' need not bo-woJ!Jhud. Body wcigl11 BJ1i• will be ClllOUl•ll>d fnr ,.lectotl 
lntcrYals illld ror tho st\ldy ovtn11ll. 

Il.G' 	 Food CohSUmption1 fi"ood Effltlency, a.nd Dict11ry lnta1cc of Soy Ltlgbcmoglobfn 
Pn!patnUun 

lndlvldulll food coll$um~ion will bo rne.uured and recorded on [Jays :1 1 1: !Q, 14, 17, 21.14 und 
a!. the end oftbe study. Food cfficioney end dietary intt\kc of Um k!o1 sulutance(.mg(kgld4y) will 
also be calculated and reported. 

IUl 	 Clinical P•thology 

Clinlcal patholo& will be pol'formc:d on all Rurv1Ying b.nlmdls for bfooo cl1emistry and 
hcmstolngy or Ihle tetmlnul sacritic:c 1111imalt ork!:tt rnwanl the f.nd nf thl! du$in,g l'hn:tie <if the 
study. 111e .animals will be!' fll$lb.i ov1.:1might prior fO hli>od coUoc.1ic.rn. Bk>od i;amp1E:t'J for 
hematology (cx~11t CORgl.llotlon Silllllples) and c.lioii::aJ cl'u:nlis\ry will be colicc:led Viii. ~1bllnguQI 
bleeding uodrir iso1lunmc ancstheti.ia dllrin:g approxllnatcly Week 4 ef l11ct test petiQd. 
Appro><lmatciy 500 J!L ofbtood will bCI c:ollecled in 11 pre-i:ftlibrate.dlube contaming K2Fi11TA 1br 

hctnatology ass1nz;mcnts. 1lie whote blood sumptcJ wUI be .!'Jofod under re:frlgtration 11nd 
shipped 011 culd pat:ks. Appro~imaltly l000 µl.. of blood will bl! oo!iCCU"d into a Ulbt conralnin.g 
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no p~SCM!illve for clinical .chemistry ~<"Ssments. These samples will be -centrifuged in a 
rerrigcratcd centrifuge and the sm.nn will bo transferred to a labeled tube. Scrum samples will he 
stored in a ~SOOC freo.cr and shipped frozon oo dry ico. All sample~ wlll be shipped to DuPont 
Haskell Globs! Cenrers for Health S11d F'.nvironme:nl41 Sciences. 

The day before collottion of samples for the clinical pathology eivilualion, the. anima.b will be 
plaoe.d in mclabDlism cagc11. Animals will be fasted after 3 pm (al least 15 hours prlor to) and 
urine will be collected 'from each animal U~ine snmplr:is will be s11;1rcd under refrigeration and 
shipped on cold packs or wet Ice ti) DuPont He.skell Global CenterS for Hcnlth and Environmental 
Scientes. 

Blood sampJ.os used to dclrmninc the prothrombin time and actj\oated partial thromboplmin time 
(oongulatlon) will be collcctc.d via the inferior ven.a cava under isoflurane anesiMsia at tcmninal 
Sdcriflce. Approximately l.8 mL of blood will be collected in a pre-catibt11tcd lube oontai11ing 
.3.2% sodium citrate. 'These smnplcs wilt be centrifuged in a refrigel'l'lted cenlrifuge aud the 
plasma will be trarullcrrcd to labeled tubes, Plasma siunples will be stored in 11. ~SO"'C fm:zc:r and 
shipped frozen in dry lee to DuPont Haskell Global Centcn for Health nnd Environmental 
Sciences, lu oddition, a second blood sample will be retained during the cxsanguinatiDfl 
procodurc for future poss.1ble evaluation if tre3tmant related effects are identified. Details of thi!!. 
evaluation will be added by amendment. 

All blood samplos will be evaluiued for quality by visual cxaminatiQn. 

I l.H. l Hematology: Will include: 

erythnw;itc c;:ount (RBC) hemoglobin conc:cntra6on (HGB} 

hcm11roait (HCT) meal'! ~ular volOOW! (MCV) 


mwm l;:OfJHll!iCUlar hlunoglcbin (MCH) rod ct11l di.strlbutlon wid!lt (R.DW) 

absolute rotk:u!otyte count (ARE't) p1iuelet coun.t {PLT) 


total white hlaod cell (WBC) and differential leukooytc rouru 

Mean COrpu$CUlor hemoglobin concenlratian (MCHC) will be caleuh1tcd. 


ln addition, separat~ blood smears, stained with New Methylene Blue or Wrigbt-Oiemsa 
atain, wHI be prepared from each animal undergoing hematological cvaluati<ln and will be 
examined, lfrequired, to subslnntialc or clarify the results ofhcmat.okigy finding:;. 

l l.H.2 Coagulation: Will include: 

prothrombin time (PT) 
sctivated partl11.l 1hromboptastin iimc (APTT) 

l LH..3 CHnical chelnistry: Will include: 

scrum aspamte 11.min'.> transfimise (AST) 5erum alanine amlnotmnsfernsc (ALT) 
.rorbltol dehyttrogenese (SOH) alkaline pl'lnsph~~ (ALKP) 

IOlal bllirubin (BILI) UrCG niltvpn (BUN) 
blood w:.e.tinine (CREA) «>111\ cholesterol (CHOl,) 
ttiglycarldN. (TRIO) fasting glucme {Ot..UC) 
UJtal :Wrum protein (TP) nlbumin (ALll) 
globulin (GLOB) calalum (CALC) 
inorganic ph!liphortl!l (IPH.$) sodium (NA) 

powsium(K} 'hloridc (Cl.) 

II 
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11.H.4 Urinalysis:: \Viii include: 

quwity (QUAL) pH k«onc(KFT) 
color (COL) glooose (UOLC) blllrubm (UBIL) 
cliulty (CLAR} ~peclOc gnsvity (SG) blood (BLI>) 
volume (UVOL) protein (UMTP) wobilinogen (URO) 
miC103Clopk utina llldlinen1 cxllmm.ation 

Any remaining serum samples will be mainluined froun at approximately -80.:.c and discarded 
upon approval of the Sponsor e.t finalization. 

1IJ Tennlnnl Sacrlfi•• and Hlstopathology 

IU. I Scll<duled Sacrifice 

At terminal S1tcrliice. all survivors will be euthanized by cxsanguination from the 
abdominal .aorta uncb- isoflurane ane8thesia. AU animals in the study (including 
decedents) will be subjected lo a gross necrop&y, which will include examination of the 
~tcmal surface of the body, an or1fices. musculoskelcUll system, and the cranml. 
thoracic. t.1bdomin.at. and pelvic Cll'o'lties, with their associated orgnns and tissues, Ari 
gross lcsiDM will be reecrded. The following tissues (of a.II animals sacrificed by design) 
will be weighed wet as soon as possible after di$$t(;lion to avoid dryiog: 

adrenals (combined) kidneys (combiruld) spleen 
brain 1im- thymus 
cpididym~ (cnrnblned) oVarlC$ wlfh ovlduc~ (combined) utoru• 

b!!ltl!S (CQmbirn:d}h.." 

1'he following 0114ns and tissues from all animals will be pre5crved in I0% neutral 
buffered formalin for possible future histopathological cxaminatian: 

;icccssory genital 01gam1 itcwn wllh Pcycr's ~a rectum 
(prostate and seminal vesi.::feg) jejunum sali~·ary gtand:s {sublingua! 

kidocys :1llbfmlndibular, SDd 
all"""''"gross le!;ons laryox pcrotid) 

liwr skeletal mllllcle'°"" bone {femt1t) lungll skm 
bone num'OW (&ttm femur&. l)'mph node tnO'lruiibulnr s1>1n.al cOfd - J levels: 

:Uemum) lymph node mcscotcric <:ervical, mid- thora::ic, 
b~in - 3 scc:iions irn:ludittg mnmmary gland and lumbar 

medullo/pont, cetebella.r, nasal 1urblnates spleen 
and C4lrebral can:w: nose sternum 

ovmio.I st01m\cb"""'" cervix ovldL<Cts lhymus 
colon pal1C"8S thyroid 
doodc:num p;t?Othymld lntch<a 
esophagus periphent.I 11crve (sciatic) uriruuybl~ 

Hotd!!rlan g.lnnd Jffi•rynx uterus 
1- vituilnry gland Yng_iM 
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The following organs and ti..<soes from .oll -auitnals will be pl~'Ved in 	 moi.hficd 
Da"Vldson'Ji :fzxativi:. 2nd then !llOi.-cd in ethanol fot p()S.'lible future bistopafh.ologfc~I 
1?XAmin.ati!:ln: 

eyes opll~ 1wtrw1 
"?idfdynltde:s tr.sl.CIS 

AdditlonRl tissue..; will be pteSruve:d if i"d_icntod by signs of toxicity. C>t !lilrg<.t organ 
lflVU)\'l:Wcnt 

1l.1.2 U"'°""du!.d S.crifl<!O 

Any nit thilll !.'.lies or is :SDGrifi~d becw® of a mon'hund oonditH.m wiU be examined fu1· 
the cautie of denth ur moriburnl condition Oil the day rhe obS1:T11a.lion is made llttta will 
be evaluated for gro~ lesions, Orgwu;: nnd t~ will ha. cxc.isad, we1gh.ed (exupc f'"' 
animal!! found dead), tlnd pn::scrvcd es doliCnOod for those w1imals !il!crificcd by design. 

lJ .T.J Hilllnpalhology 

111!11.ological cxamltuuion wfll bo perfonned on the prc~d organs and Hssues of the 
animals tron\ bath the control and high dose groups (OrtmJX!i I .and 4, rcs.pt'C(ivefy) ua 
wall ~ 'from any animal that dies during the oounc of the study. In Qt.klitlf111, gTOJJ 
lesions of p~tlAl loxiool()gical significaacc noted In tiny le!;l groups Ill ih11 1irne of 
lenninal .ucrifJCC will also bl! wuuttined. These examluatlons may be ex~ed tu other 
lis!ucs nod 0.rgans from tho low And intermediate groups I.it th\?: .f1':quest of Pathologist lt1 
c:-0nsultGiioo with the Study DirtclOf and Sponsor to further tnvcstiga•c clulnges observed 
in lhc high dose group. 'J1w fixtd tis!Jues will be trimmed'. proces50d.. embedded in 
paraffin, sectioned with d microtome, placed cm g,tas, microscope slid~ staint!d wlrh 
hcmaioxylin llJld c..in (Hll) and examInod by light 1ni010Sl."'PY. Addttlonal •peoial "6lns 
~11.11 b6 added bescd on HB l!Yllluatio11 1t.l th.e discretion of the litudy pathologist. lri 
cansultatioo with thu :nudy diroctor rutd sponsor. Slide preparation and hi!ii:olog.ji:a/ 
BS~m~nt, by 11 bonrd·ccr1ifictl veterlnal)I ptitJlOlogl.st. wiU be pcr(Qttncd 	 ;,f Ulsto­
sc;ontiflO Rescaroh l.Jlbom10fies (!ISRL). 

12. STATISTICALANALYSIS 

Produc1 Safety Ltibs wlll pi!!rfonn !ilatistlcat analysis of u.ll dittn collected during the in-life phase 
or the study ns well as o~n weight dl\hl, If npplir.ttble-. "!'be use of 1t\<1 \vord ~"slgnificunt"' or 
·~.signilianntJt' indicates u .s.uuistiCAIJy signifk.:mt ditlorenc.e beh\'tlm the control a.od 1.tirJ 
CKperbnD11h'll groups. Significance Will be judg-ed nt a probllbilily VAluo uf p <ODS, Male Qnd 
femoJe rats wUI b1:1 cvaluatod $CpnnU\t})'. 

12.A Sllltislitnl Methods (lu-We ottd OrllJUI Wci3hl Data): 

Moan and srand&rd devlatioos will be cat~u\11~ fot llll ((u.ilfllitativc du.ta ff warranted by 
sufficient grOllp si.i.es, data Wichin 8f(}\lp$ will bi:. e'9'11luated for hoin~oneit:r· of wrii:m~ 1 !!.nd 
normality. Whcf'E! hon1ogllneOUJ varW!cc and no.nnal distribution l$ observed. treatmt:mt. and 
oontl'Ql gtoups will be' compared using a one~way 1u1aJyt.'is or vtlrisacc (ANOV A). \Vtieu one· 
wiy .t1nal)'sis of varitmcc is. significant, ll tOmpari.son of treated groups to .cou1rul fut multiple 
comparilio1t., will bo pi:rfurmc:d te.g.. Dunnc.!tl~s lcstt'. \Vhcre vaxhmcc ls eonsidercd siKnifi~111ly 

t Ilb11til, MS.. (J9l7). l'ro~i1!$ f)f 1;llffii:fe.ncy QcuJ SI~ lt!Sl:r. P~qr.r r;if .P1~ lt<rftll SNJrUtir:a/. Scdeiv £tma f\ 11.ll\ 
26"282 

1 01111m:tt, c:w, (19M>. Ne\.,. t94llr;,t b mulftp;cc camptrl.mrow.th ruxmtrcl. BicnHrrlc1. 20{J).-4Sl4:91,
1 Ourmcs:t, C.W. (1980}. PMwisc fllul4Jl)lcGl11~ns in tlW! wiequul ~ i:a.ui. J, A>J1~r. SflJJW,~.. 75. 7%--!IOO. 
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difTescnt, groups will bo compared uaing a non--psrainettic mtfiltod (e.g. Kru.~kaf-V.FaJlis non­
parametric analysis of variance) 1

• When non-parametric analysis of \latiance is 'ignificant. a 
eomparlson of treated groups to control will be performed (e.g. Dunn's tca.t) 1• 

If warranted by sufficient group sizes. the incidence! of clinical obscnoatlons may be evalunt.ed 
through stqucntial application or a trend tcst.3. Other ~dures will be used rr appropriate, and 
will be described in lhe final report. 

Statistical analysis wUI bo conducicd using one o~ more of' the following softwllrC applica1ion~: 
Provantis* venion 9, Tables and Statistics, lnstcm LSS, Stitffordshire UK; rN!->'TAT ot Pri:sm 
Biostatistics, Gni:ph Pad Software, San Diego, CA; Statvicw, vcr:sion S, SAS ln.stiture Inc.; and 
SigmaStat, version 2. Olhcr s1atisrlcal methods will bci used ifappropriflte, at the time ofanalysis, 
and described In the final report. 

12.B StallsUcal Methods (Clinl<21 Pathology) 

Significance will be judged at a probabitiry \lalue of p < 0.05. r-.1are.s and renulles will be 
analyzed 

·-
separately (Provantis™ version 8, Tables sod Statistics., tnsttlm LSS, Staffortffihiro UK). 

Mdbixl Df SlAti!ltlca! An:tl ' 
lrpccllml!Ja!)' te!I is lfprclimlnnry te:lt is 

Ptclimin-· Test not il2111rattl $1.....tflc::am 
Tnsnsfanns of tlM: dau 10 
JU:hk!yc nonndlly and 
nrianc11 l101110ytnailiy will tw 

l..cvcne'~~ ~for l.ltOd:. 'The ordl!r oftnmlfbnM Ocit-way muilytii of hoaiog.end1)' anti Allt:m;ltcd will be lop. iqum CUnlclll P£tbo!o-,gy' Yatlztr.ieo fffllowed with Sbapiro-Wil!.r 1C5C tbt rnot.uidnank-otd::. lrlhc Dwnctt':s tc'll normality klgand~toal 
traml'brms lltil, 11-.c mi.k· 
l!lda l'lil) be u=::i. 

When ar1 ittdh1idual obs~n Is rccootcd as bclnt l!!SS t.h11n 1 ci:rtain w.luc, ~ultulnUom 11n: ·pcrl'bnned 
on Jutll'l.be ~rdcd vlllnc. for cwnplt, ltbilitubin i.s rqKlft«I ts <n. I, O.OS Is imd far any CB!cu!nt!oos 
performed. with Ihm bHlrubln dota. Wb11n lln -individlllll olm~oUoo Is '1X'Ottkd tis beina grciJtcr llun a 
i:crtain value. calculstlOM B:nl' perfonnod on the rtcordtd Vl!.lue. For mmmp}e. if spwlfit i.;ro.vlty ~vas 
r¢parted 11S >1, 100, 1.100 ls uKJ I« 1&11)' cnfcullll.ioo pcrfonncd with 11~ r;;iiecift1: smvity i:llll.D.. 

Other stmistical mnthods will be used If sppropri:aw, at 1h1:: tJme of analysis.. The statistical 
methods used will ~described in the final report. 

13. ANAL REPORT 

A ~igned study report will be provided lo the Sponsor. This repon will include, but not be limited 
to, the following informution: 

• 	 individual animal dlltu (and averages where approtiriate) fDr actual caru::entNttion uf tcm 
substance received; time ufobservation ofeach oboormal sign and i1S subsequent course; 

• body weights, food consumption and food efficiency vaJucs; 

• ophrhalmolog.ical assessments; 


1 ~ W.H... a. W8Jlla, W.A.{1952). Ui;eofronkstn.OOMtltoion ~lllllysis. J.t\111t1.Sratlrt.~..,41, ~I. 
l0unn,OJ.(l96t)..Mulllpte~winJ1,mnk~T~1.,6,24J-l$2,
1Agrt:5tl. A(2013). ~kalDakl Ma!yst1(3"' Sdil:lon). Johci Wiley & Sllll:l, Inc. HOOdl.Cfl. NJ. 
~ l..ewix; H. (1960) Robust tcm lot cqualily afvruilll1Ce3 In: t OllWI ct al {Eds)., Cnnin'ewnlll'U lo probubiJ;ry mvJ uat/.Mia {pp. 278­
292). Pl:io Alb.\ CA: StMfotd Unlv.c:tSll)' Pres:&. 

'Stulplro. SS& WI&. M.B. (1965). An 111111ly.i:ltof'llll'lem:ci.cn rornrnmallty(O)t11pb:¢mmp{C:l). Bkw1e.triM, 520·4~ ~91-611. 
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• hematology, cHnic11I chemistry. ooagulalion, and urinalysis res.ulis; 

• organ weights.. organ ta body wclgln and organ lO brain weight ratios; 

• 	 nocropsy and pstlwlogy findings; 
• 	 teS1 ~ubstance and dose preparation analysis; 

• 	 a compliance statement signed by 1he Study Director that _,rates thnt the report accurately 
reflects the raw data obtained during the performance of the study and that all applicable GLP 
regulations were followed in lite conduct ofthe study; 

• 	 a Quality AssUf8oce statement summarizing QA cctivities performed for the study. 

14, STIJDY CONDUCT 

14.A Laboratory 

ln·life portion Product Safely Labs 
2394 US Highway 130 
Dayton, NJ 08810 

Ophtha1mology .:valuation Kristina R. Vyganras, DVM, DACVO 
319 Perrioevillc Rd. 
RobbinsvilJc, NJ 0869 J 

Clinical chemistry, hem11tology, Dupont HaskeII Global Centers for Hen.Ith .and 
coagulation, and urinAlysi.s Envlrottmc:nllll Sciences 

P.O. Box30 
Elklon Road 
Newark, DE 19714 
P.L: Denise Hoban, BA. MLT, ASCP 

Clinical pathology cvaluatio1t Produot Safety Labs 
2394 US Highway 130 
Dayton, NJ 08810 
PJ.: Odcte Mendes, DVM, PhD, DACVP, DABT 

Test sulmnncc and dietary analysis lmp0$Sibfe Foods, Inc 
S2S Chesapeake Dr. 
Redwood Ciry, CA 94063 
Prospective P.I.: Rachal Fraser, PhD 

Hi..<1tological slide preparation Hi.st-0MScientific Research Laboratories (HSRL) 
5930 Main Street 
Mount Jack!lon, VA 22842 
PJ. (histology): Craig Zook 

His[oJogical slide evaluation Histo-Scfontific Res:taroh L11borat0fies (liSRL) 
5930 Main Street 
Mount Jackson, VA 22842 
Prospective P.J.(s) (pathology): David Garlick, DVM, DACVP 
Laura E. Elcock, DVM, PbD, DACVP 
Elizabeth H. Hutto, DVM, PbD, DACVP 
Daphne V•sconcclos, DVM, PhD, DACVP, OABT 
Allen Singer, DVM, DACVP, DABT 
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14.B GLP Compllana: 

This study will be conducted in ciomplisnoe with the following regulatkms: 

• 	 U.S. FDA GLP: 21 CFR Part SS, 1987 

Which ls compatible with: 

• 	 OECO PrinciJ>le!i of Good Laboratory Practice (a.s revi$td in l 997) published in 
F.NVIMCICHEM (98)17, OECD, Paris, 1998. 

Cllnieal pathology cvaluatloo will bei conducted io eQmpliance with U.S. FDA OLP: 21 CFR 
Part 58, 1987 which is compatible with OE.CO Good Laboratory Practices. 

Analytical chemistry will be performed in eonfonnancc with GLP principles in a non·GLP 
facility. 

14..C Test Procedure Guiddine.s 

This srudy desigii is beS1:d on the folk>wing guidelines: 

• 	 OECD Guidelines for Testing of Chemicals and Food lngn:dicnfs, Section 4 (Prut 407): 
Health Elfeots, Repeated D°"' 28-lley Oral To•icity Study in Roden!S (2008). 

• 	 US FDA Toxicological Principles for the Safety Assessment of Food Ingredients, 
Redbook 2000, IV.C. 4. a. Suh<hronlc Toxlc//y Studies wuh RodenJs (2007). 

15, QUAUTY ASSURANCE 

The QuaHty Assurance Unit (QAU) of PSL has re.viewed this protocol for GLP oompHnncc and 
will conduct in·proccss irupeccions ofsela::tcd procedures durlog the St\ldy, Tho final report will 
be 2udited for agreemeti' with the raw data records and for eompUancc with the protOCol and PSL 
SOl'li. 

In addition, PSl. QAU will funt.tion as lead QA for lhis study and will monitor QA l!ICtivities nt 
DuPont Haskell Global Contcrs for Health and Environmental Sdences and HSRL. For portion~ 
of the siudy conducfi'.ld by a subcontractor, the QAU for th.at facility will conduct necessary 
ultical phase inspec1ions and 11udi1 CC!ipcctivc results 811d reports for the study phase according to 
Ibo SOPs<Jfthat facility. 

TIKI QA Units from Ou.Pont Haskell Global Centers for He,aW, and Environmentul Scie11~ and 
HSRL will send all OLP audit reports to the Study Director, Study Director's management, nnd 
PSt. QAU as soon as they arc issued. 

1S. RECORDS TO BE MAINTAINED 

The original sigood ropon will be ~nt io lhc Sponsor. A copy of the signed report, together wilh 
!he protocol and all raw data gcneralc:d al Product S~fc1y labs, will be mnintaincd in the Produci: 
Safety Labs An::hivcs. PSL will maintain theu records for 11 period of ~t leas! five yi:.nrs. After 
this time, the Sponsor of 1hc study will be offered the opponunity to take possession -Of 1hc 
records or will be charged 4rl archiving fee for continued archiving by PSL. 

The following record$ will be maintained: 

A. lnfonnation on test subsl11nce wlH include but not be lin1i1ed to thi:. following: 

Storage Di"taty analysis 
Usige Test sub.stance analysis 
Disposition 
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B. Information on aninwls will inefudt, but not be limited to the following: 

Rcooipt. date of birth Clinical observations 
Initial health assessment Histopathology data 
Dosing Individual necropsy records 
Body weights Organ weights 
Food consumption Ophthalmologic evaluations 
Hom:a.tology, clinical chemistry, coagulation. urino.ly:sis data 

C. All other records that "Yt'Ould demonstrate adherence to the protocol. 

Raw detn ri:latc:d to hematology 11nd clinical chemistry evaluations will be maintained by Product 
Safety Labs and/or DuPont Haskell Global Centers for Health and Environmental Sciences. 
Newark. DE. Prepared slides and pathology data will be maintained by Product Safety Lib5 
and/or by HSRt., 5930 Main Screet, Mount Jackson, VA. 22842. Test substance snd dietary 
analysis dala will be maintained by lmpo.<i.Sible FoOO:s, Inc. S2S Chesapeake Or. Redwood City, 
CA 94063. 

17. PROTOCOL AMENDMENTS AND DEVIATIONS 

All amendments to this protocol and the reasons therefore shall bo documented, signed by the 
Study Din:etor, dated aud maintained with the raw data end protocol. Any deviations from this 
protocol will be rtcordcd in the raw data and documented Jn the final report. 

18. DISPOSITION OF TEST SUBSTANCE 

A reservt: sample of the test substance and ~s of sample dis posit.ion will ho maintained at 
Product Safety Labs. All remaining te:st substance will be retained for at loost one year from 
re<:oip1, unless otherwise Spei.ific:d by the Sponaor. Alt remaining test sub~nce will bo returned 
to the Sponsor unless othcrwlso directed. 
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19. PROTOCOL APPROVAL 
(b) (6)

Signanirc:.

 
_Signarun::. 

Rnchel Fraser, PhD Milllila ShlM, BVSc &. AUT MS 
Sponsor Rcpresenlalive Study Director 
Impossible Foods, Inc. Product Safoty tab!! I 

1Date: ~v--+\.._H....o _ ___ Dale~ °I I ' I <.. 

 

Odele Mendes, DVM, PhD, DACVP, DABT 
Oiroctor ofToxicology and Pathology 
Produel So.foty Labs 

Dalo: I 0 ~4!-f' I!t2 

20. 
(b) (6)

PROTOC'nl  

Signatlu"e; 
Rhond.i s. Krick, BS 
Quality AssulllJICC Dim:IOr 
i'?oduct Safety Labl 

Dale: s~ ((t I def{... 
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PRITTOCO!. AMENPMENT 

SOY LEGHEMOGLOBIN PREPARATION: 

A 28-DA Y DIETARY STUDY IN RATS 


PROTOCOL NO.: P703.01 IMP AMENDMENT NO.: I 

STUDY NO.: 43166 PSL Sttmplc I05! 16077.MR 

PROTOCOL SECTION (ch•nge from): 11.F Body Wclgltt and Dody Wdght Gain 

lndividunl body weights \viii be recorded at lcas1 """ times during acclimation. Test animals will be 
weighed on Day 0 (prior to study start) and approximately weekly thereafter (intervals of 7 days± I). 
Decedents need not be weighed. Body weight gnin \\'ill be calculated ror selected intervals and for the 
study overall. 

PROTOCOL SECTION (change to): 11.F Body Wdgbt and Body Weight Gain 

Individual body weights will be recorded at least 1wo lillle5 during aoclimalion. Test anim.o.ts will be 
weighed on Day 0 (prior to study stan) nnd approximately weekly thereafter (intervals of 7 days ..!: l ). 
Tbe anlmRJs \1'111 also be ~·eighed prior to sacrifice is order to calcuhtte organ to body weight r.aliru1. 
Decedents need not be weighed. Body weight gain will be calculated for selected inteMlls and for the 
study overall. 

REASON: Tcnninal body Wt!ighl was nol included in the protocol. 

EFFECTIVE DATE: Soptembor 28, 2016 

(b) (6)

Mithila Shinn, BVSc & AH. MS Date 
Study Director 
Product Safety I.abs 
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PRQTOCOLAMENPMENT 

SOY LEOHEMOOLOB!N PREPARATION: 

A 28·DAY DIETARY STUDY IN RATS 


PROTOCOL NO.: P703.0I IMP 
AMENDMENT NO.: 2 

STUDY NO.: 43166 	 PSL NO.: 160720-SR 

PROTOCOL SECTION: 14.A. Laboratory 

Change Crom: 

Histological slide c:valuntion 	 HL<JttrScientiflc Research Laboratories {HSRL) 
5930 Main Street 
Mount Jackson. VA 22842 
Pro.pective P.J.(s) (pa!hology): David Garlick, DVM, DACVP 
l.aunl E. Elc0<k, DVM. PhD, DACVP 
Eli,.beth H. Hutto, ·ovM, PhD, DACVP 
Daphne Vasconcelos, DVM, PhD, DACVP, DABT 
Allen Singer, DVM, DACVP, DABT 

Change to: 

Histological slide cvalua~ion Hislo.SCientific Research Laboratories (HSRL} 
(Change In bold) .5930 Main Strce1 

Mount Jackson, VA 22842 
Prospoctivo P.l.(s) (pathology): David Oarli<:k, DVM. DACVP 
Laura E. Elccok, DVM, PhD. DACVP 
Elizabeth fl. Hutto, DVM, PhD, DACVP 
Daphne Vascon«los, DVM, PhD, DACVP, DABT 
Allen Singer. DVM. DACVP, DABT 
Daniel G. BransteUer, DVM, PhD, DACVP 

EFFECTIVE DATE: November 1.2016 

(b) (6)

Mithila Shitu~ IJVSc & AH, MS Date 
Study OiTt?ctor 
Product Safety Labs 
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PROTOCOL AMENDMENT 

SOY LEGHEMOGLOBIN PREPARATION: 

A 28-DAY DIETARY STUDY IN RATS 


PROTOCOL NO.: P703.0l IMP 
AMENDMENT NO.: 3 

STUDYNO.: 43166 PSL NO.: 160720-SR 

PROTOCOL SECTION; 11.I 

Add to section 11.I. 

l l.I.4 Histopathology Peer Review 

A histopathology peer review of female reproductive organs will be performed for all female rats. The peer 
review pathologist will be Karen Regan, DVM, DABT, DACVP form Regan Pathffox Services, Inc, 1457 
Township Road 853, Ashland, OH 44805. A peer review statement will be inserted in the final study report. 

EFFECTIVE DATE; June 1,2017 

(b) (6)

Jc,.~ f 2017 

Mithila Shitut, BVSc & AH, MS Date 
Study Director 
Product Safety Labs 
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PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 
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++++ 
ENVIGO 

Teklad Certitred Global 16% Pwtein Rodent Diel 

Lot Number 2016C·080216MA /\naly;n He:.un I"•I 
' -~ ~ . , ',,"Date of Menu!acture _08f0_........ 'v' >./ '21,_1_e_____ 

Repor1 Oate _0_~_11_61_16______ Protllin 16.40 

Fa! 3.83 

Laboratory Diet Certlflcallon Raport Fiber 2.116 
The following dara i& a consolidation of rlli'Sul1s ob1ainud Imm or.\t MO!Slure 10.33 
OI mo<e ln(!epend/lflt u~sUng lal>Oretorlos. The a<:luel taboratory 

Ash 4.74 
res~-lts are avatleble upon request. 

(b) (6)
::::.--.::::;.= .,__ 

I have ievlewed 
Ca!cium 0.94 

thb documt'<\\ 
Phosptiorus D.632016.08.16 

--~ 12:37:20 .()5'00' 

statihshad Ma•lmuin 
An,11v:.t~ fic!.oult Um!:. Conc~ntr;itlmt 

~ ~·~ ~:• ~~-. ~ // ' / ' \ "~,'._{ ~;;w~'~,;:; C' < 

Nsernc 0.13 ppm 1.()0 

Cadmium <0.10 ppm 050 
Lead <0.20 ppm 1.50 
Metcury <D.05 ppm 0.20 
Selllnlum 0.22 ppm a.so 

Aflatoxin Bi . 82, G1 , G2 .. 5.00 5.00ib 2 
Aldrin < 0.01 ppm 0.03 -Undano < 0.01 ppm 0.0 5 

Chtoroane < 0.01 ppm 0.05 
OOT & rolSled subll~ <0.03 ppm 0.15 
Dieldrm <0.02 ppm 0.03 
Encffin <0.Cl2 PP'l'I 0.03 
f•11ptachto1 < 0.01 ppm 0 .03 
Hilptac:hlot Epaxtda <O.G1 PP!ll 003 
Toxaphene < 0.10 ppm 0, 15 
PCS's •0.tO ppcn o.1S 
O·BHC <0.01 ppm 0.05 
b-~ <0.01 O.Of>PP!ll 
d·BHC <0,01 ppm o.os 
Hexachlorobenuine <0.0l ppin 0.03 
Mtn,l M <0.01 ppm 0.02 

MelhOJ!ictilor <O.OS o.~rrM IAliil llH Ii H 
Thimel <0.16 ppm 0.50 
Oiazinon <0.1' ppm ~ 0.50 
O<sulfa!on < 0.15 ppm 0,50 
r.t~ltlvl Parathion <0.14 ppm o.so 
Malalh<ln <0.14 ppm 0.50 
Parathion <0.12 ppm 0.50 
ThiodM <0.02 ppm O.!iO 
Elhlon <0.14 ppm o.so 
Trllhion "'0.15 ppm 0.60 
f~11flil•...;liu.••..+IM111• 11I J;1-~1 ":~:ti.f l 

En~lgo Teklad Diets+ Madison WI+ • teklat:llnfo@envigo.C<Jm (SOC) 453·5523 
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APPENDIX 8 (cont): WATER 

In June 20I5, water was analyzed for contaminants. 

LABORATORY: 	 PRECISION ANALYTICAL SERVICES, INC. 
2 I 6 I Whitesville Road 
Toms River, NJ 08755 

Results of water analysis for possible contaminants were acceptable within regulatory standards. 
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CERTIFICATE OF ANALYSIS 
~l 	PtoductSdttyUbs 

2394ROW!lll) 
~.NJOShO 

PASS-..IO -~ 
PU·3141-0: "'°""''? 
Plll-!HHIJ 

_,, 
Pt&-3141-0l """"'" 1l~J14Hl1 """" 1'16-ll4)~1 """" 
?l.G.31.C!.()J Flooom•!O 

P15-ll•l-Ol ""'°"'tto 
Pl6·ll41.ol !bo>l>llO 

P15-H4J.m lloomf!O 

916-UU-OJ ~•10 

~16-)14.l.ol 11oom1n,Pm ...... ~ 
,16-)141-0] ~fl9,l'rut.... 5ullon 

P16-U41.¢3 -f.Z,,.F....,..,..Stn'On 

'16'n41-o.1 ltootfiffl,"'-5:.tor. 
Pl!l-Jl4J-o3 "-"f<9.~SW)o" 

PI0·3141-o4 -­Pl6-U41.0S 

-'~ 

­--""'..., 
t. coh I eol!ltn 

T-ICou..m./~ 

' ­

"" 
~· f.CQ!l/Cc:o\11"'1 

T..Wr;dlfotm/(r»i.t 

"""" 
·~ 
""' 
E.Coll/Cohltt! 

Tou!Cd'd"'""/Ci>lle" 

TOU.!~"" 

To:r..!Col<footn 

..... - .... - .., 
""""' "" ­- ..... 

"" - '" 0.01.M "' !.Mllll 8 W1l/16 11:20 &/1U1' U:ll 

"' "''" 001.S O.Cl!t91 '·"" SMUUll 6121(16 11:20 6/28116 l!:.34 
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APPENDIX B (cont.): SEROLOGY 

In October 2016, serology from sentinel animals residing in Room #15, which also housed the study 
animals, was obtained from collected blood serum for a battery of common viral and microbiologic 
pathogens. 

The sentinel animals along with the test animals were in Room #34 from September 28, 2016, through 
October 28, 2016, forthe duration of the study. Blood samples were collected on October 28, 2016. 

LABORATORY: 	 IDEXX BioResearch 
4011 Discovery Drive 
Columbia, MO 65201 

Results of the serology analyses for sentinel animals corresponding with this study are reported as 
samples 257M 10.28.16, 268M 10.28.16, and 316F 10.28.16. All samples were negative for microbial 
antibodies. 
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SEROLOGY SUMMARY 
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APPENDIX C: CERTIFICATES OF ANALYSIS 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 
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Product Safety Labs 


CERTIFICATE OF ANALYSIS 


Product: Soy Leghemoglobin Preparation 

Lot#: PP-PGM2-16-088-301 

PSL Reference No.: 160720-SR 

Date of Analysis: August 16, 2016 

Result: 


Soy Leghemoglobin - 48.82% 


Approval: 
Date 

QA Release: 
Rhonda Krick. B.S. 
Quality Assurance 
Product Safety Labs 

(b) (6)

(b) (6)

This material was analyud In compliance with Good Laboratory• Practice (40 CFR 160) standards. 
Data are reported in PSL GLP Study No. 4J682 

PROOUC:T SAFElY LABS 73:t~JIJ"5to!I 

Pt:l@i:tod~il~ll~.~m23$4 us Hglwo'a~ tJO 
www,produd511~i:ib!.C!lm

Da}1al\ N.l Olla10 

USA 
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APPENDIX D: CHEMICAL ANALYSIS 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 
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IMPOSSIBLE' 


Pr_o$.t;.titl~: 
Analysis. of Samples. from Study: 


Soy Leghemoglobin Preparation: A 28·DAY DIETARY STUDY IN RATS 


Sponsor 

Impossible Foods. Inc. 

525 Chesapeake Dr. 


Redwood City, CA 94063 


ANALYTICAL REPORT 

Test Substance: 
160720-5R 

A!!tll<!~: 
Pavel A. Aronov, PhD 

A11alyti~LIJ.~P!'-'iQ1_11111l.l'tJcm_!!l!Jit: 
Occ~mber 7. 2016 

~-MlYtiC111-S~rri~-~~-: 
Impossible Foods 


525 Chesapeake Dr. 

Redwood City. CA. Q4063 


Project Identification Number: 
lmpL)SSibl~ Ftmds Study Nun1ber IF-43166 

Page I of 35 
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IMPOSSIBLr 


GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT 

Soy Leg.hemoglobin Preparation 

This analysis was conducted in a non·GLP certified facilhy. Method validation and sample analysis were 
performed Md documented according to GLP. Characterization of reference subs1:mce was documcnccd 
a~otding to OLP. 

(b) (6)

Date: t2 ./=1 /2.o/6Principal lnvcsligator:__ 

Name ofSigricr. Pavel A. Am'!IOY. PhD 

Name ofCompany: Impossible Foods 

Page 2of3S 
Analytical Rl?port 

Study Nmnbcr IF 43166 
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IMPOSSIBLE. 

SIGNATURE 

Soy Lcghcmoglobin Pn:paration 

I, the undersigned, declnre lhl111hc methods, resull!i nnd data eon1ained in this repon faithfully rcflec1 the 
procedures used 11nd raw data collected during the study. 

(b) 
(6) ------ ·-·-- \ 2 / -:f-/ 2-D /(, 

Pavel A. Aronov, PhD Date 
Principal Scientist 
lmpo5$ible Foods 

Pnge 3of:35 
Analytical Repor1 

Study Number IF 43166 
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IMPOSSIBLE' 
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Protocol No.: lf-'--1316() 

l'est SubstMcc: Soy L~~moJ:llobin Pn:paraliun 
l.l\t/Batch #: PP-PG~l2-16-088-301 

Physical Description: 

()\!:k1bcr 11. 2016 ond Ocll)bcr 25. 2016 

PSL Rcforcncc Nos.: 16-0720·SR 

PSL StuJy ?\utnbl-'f: 43166 

Sponsor: lmpt.1ssiblc foods. Inc. 

Date~ uf Anal)· sis: 


Anal_ytkal l~ndpal lnv...-stigu.tor: 
 Pun.:! A. Aron(H'. PhD 

l'rimat)' Cht!'mb1s: 
 Puja Agr..1v.al. "''S 

Rachel fl'ascr. PhD 

IMPOSSIBLE' 
STUDY INFORMATION 

Pa}!:c 5 of35 
Anal~·tknl Rqxin 

Sludy Number IF .iJ 166 

196 

http:Agr..1v.al


Page 125 
PSL Study Number 43166 

IMPOSSIBLE' 

1. SUMMARY 

nlis report pres.."f'lts th!: Jictm} mixture and f1.~1 subsrnncc anul~sis pha.'4: ~,f PSL Snu.ly Nuinbcr 43166: 
Soy l.c..-ghcm0glohin P-rc:paratii;ln: A 28-UAY l>IETAl{Y STUDY IN RATS. Sumples wc:re collected at 
''ariOLL., inlcr.·nls l(1r nc:ul 1es1 sullslancc 'itabilit)' {N'I'). stuhilil)' in the: dktm) mixture (SA), homogcn~ity 
(Ii()). and coni.."'Ctllrution •ocriJlcalion (CV) and m1nsforrcd lo th1: Anulyticul lab;)r~hlf) of Impossible 
I"nods. l'his tni:thod was valiJat1..'ti in tcnns uf lim:uril). spa.-Hicity. pn:dsion. und uccutJ'-.'y. All samples 
were rcccht..'tl fro1en anJ were muintaincJ froNn prk•r tt1 e\tractk•n. 

Sun1pk-s (flO - Bl'th Male and 1:'-inulc dicL'i. f\1tA - Male diet. FE -1:cmaJc ilicO: 

Ncul lt..>sl subS!filll."\! for Stabilit): \1/~k I. \\'C\!k J, tuMI \\.'1.-ek 4 

NT I A 
NT2A 
NTJA 

OiclUry 1nhture sLintples R•r Slubilit)' (0U)·s 0, .t, 7 and IOI: 

SAO IA BO SA7171\FE SAOM MA 
SA48A BO SAllJ 24A FE SA4 13" M,\ 
SA715A 80 S.·\04A MA SA 7 20A f\.11\ 
SA IfJ 22A flt) SM I IA ~1'\ SAIU27A MA 
&\O 2A !\-1A SA718AMA SAO 7A rn 
SA4'JA MA SAI025A MA SA4 17A FL 
SA7 l6A MA SAO SA FE SA72lc\FE 
SAlll23A MA SM 12/\ FE Sl\1028/\ FE 
SAOJA FE S.A7 19A FE 
SA4 10,1 FE Sc\10 26A FE 

Initial ~nu~· 0) Dietary Samples t(lr C'om:cnirmivn Vcriticati\m: and Homogcncir> ~ T -=top, ~1 ""middle. 
B = Nllh1m ): 

HO I A MHO llOllATFE 
110 2 AT f\.11\ llOl2AMl'E 
llOJAMMA 11013/\l!Ff 
1104 All MA llOl4A I MA 
110 l A TIT llOISAMMA 
110 6A M l'l 11016ABMA 
1107/\llFE llOl7ATFE 
1108A TMA 11018/\MFE 
1109AMMA 11019ABFE 
HO 10 ,\ U l\:fr\ 

lntcrmcdiatc (Du)· ii Dit:tat)' Swnpk"!i for Cl\flC~nlralinn Verification: 

CV I A BO CV 4A MA 
CV 2 A MA CV 5·11 l'E 
CV J A FE C'V61\ MA 

Page b of35 
Arli'll~·t1.:W Rqwrt 

~uni~· Numb'-1 U: ..ti 16f) 

197 



Page 126 
PSL Study Number 43166 

IMPOSSIBLE' 

CV7 1\ FE 

final {l>ay 21) Dic:tul)· Sumples lOr Conccnlration Vcrilica1ion: 

l'V & i\ 110 
C\19AMA 
CV IOA FE 
CV 11 AMA 
CV 12A FE 
CV 13 A "'1A 
CV 14 A f'E 

Page 7 of 35 
1\nal~·ticlll Rt:p<ITT 

Stud~· Number ff 4J 166 
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IMPOSSIBLE' 

2. 	 PROCEDURE FOR THE DETERMINATION OF SOY LEGHEMOGLOBIN 

PREPARATION BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC) 

A. 	 Reference Standard 

Note: lhc nli'.'Ul test suhstancc wa'i u<;cd EIS. the referem:c .!'o1andnrd. No purily cnrrcclinn n as 
applied. Rcsuhs were rcponcJ as test ~u~llllll-e cl1nccntrution (\'C'r.\11.'i a.cti•,.c inyrci.lient 
u.111L-enlrlllil>n). 

Nunu:: Soy l.cghemoglobin Prt.-pnrulil'n 
Lot/Butch fl: PP~PG~12-16-088-301 
PSt Nl1.: 160720-5R 
Purity: .t8.82% 
E\p. O~tc: f\.1arch 2017 
Supplied hy: lmpo~sihlc l-'1~1ds, Inc 

B. 	 Method Validation 

Li~rity. sysh.'1l1 sui1ahilit)» spt<:ifici1y. prcc1s1on, and nccumcy (spike rcCO\'Cf~") 
dctcimirn.ltions were performed pri~u hl nnnlysis. 

~t'=--1'!.~·-~Hlll~~d_.f':9.l!!H~w_: A s1w1dard solutil1n was prc.11ari.'ii b} weighing 0.1 grams of 
rdl!J\:ncc: -stnndnrd inlo n 50 1nL pol>J'H'np~ !enc 1ubc, dihning with :?5 g, Pf Lysis 
l-totgcnt. shakin~ lhr 6U minutes. and mh:intt well. 

l.H. I lklr.."Ctor I.im:arity: The linc:arity tif dc:toctor rt::;ponsi: wa.~ w;scsscd using rcforcncc 
s.u~c :solutions latgr..1.t:d to hracll~ lhc 1.-XftC".100 conixnlrutiuns for the W1ul)1t:. 

Lirn:arlt\· Staw.lunl J•reparation: five standurd Nolutions with com.'t.'ntrulion?O rungin,g 
from appro~imaltly 0.125 lo 2 mg!mL (llN I - LlN 5) were prepared by preparing 
inclh·idwtl JilutioJL<; of the SllK:k sta.nclard sulutiun In L)-·sis Rcagc..-nt b)-· wdght and 
Ynixiog \H~IJ. tincatity solution shclrlifo is J <lny~ at .tC 11r l2 ni~1ntlb m -HOC. 

l.ineur rcgn.,-s..~ion of d1!o! wutlytc p..'Uk g;nc oocffick'Ilb of' tk-tc:mdnudon (R1
) nf 

0.9977 - 1.0000. which wet\: o.'.11\Si®tctl oc'\:eptable. 

2.D.2 Sysh:m Suirahilit.y: f=lvc replk....u~ inj\-cti.LJns of the mid-point lincttrit) Sl1lution (LIN 
3-1) proJuC\."d n:lati\c standard dc\·iatiom1. for this s.tud)-· of 0.2o/o · 1.:5% ti)t pt.'ak 1\:sponsc 
;md o.rn-;,. 0.2% fi)r re1ention 1imi.'. 

2.B.3 Spcdfidt)·: Sp:i.:ifo:it) W<l'i d"-111011~1.r1ll\-'d b) !he a~'l'l~ ~)fsignilkw1 int\'ff1->r~s 
in rcplkale lineruit)- tLIN lwA} Md control lb..>d sun1ples 010 I AM-I). Bac:kg1uund Wtb 
<5% oflhc li'Wcst standard signal. 

2.H ..S 	 t\\.-curncy JSpikc rCl.'O\'Cl')'l und Pr..x:isitin: 

Duplka1~ QC' stock soluiions w~rc prc.-por~d b) weighing uppR•simatcly 0.5 granl of o 
c~1n1n1I sample ~Mt) I AM) inltl SC:(Xlratc SO ml fl<'l~prnpykn~ ccntrill1gc luhcs. 
pipctlin,g; 1.2.!i mt f()C Low) l'r 2.5 ml .. (QC ~Ugh) of STOI siock 'itnndnrd s.oluti(ln. 
and nddin!l 8.7S ml. ((JC High> or 7.5 ml. fQC High)<if J.:.·.c;is Reagent into each tuhe. 
Euch mixture wa... \!'~1ppcd and pluccd in a mechunicul shaker for no minutes. fht: 
solutions V<<n: allowcJ Ill settle JOr JO minut~ and tihcn.'tl U.<;ing 1.1 0.2µm (jt(>..wcll filtt..>r 

Page 8 of 35 
An;il~·Liclll Rqxm 

Stutl~· NumbCf Ir -1J 166 
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IMPOSSIBLE' 
pln11;:s. f:ihmlc Wtt.'i. collcch..-d in l)h-wdl conical hnttom plate lbr llf'LC analysl:;;, 

ChnJma1ogmphy <1r 1hc \\•lfking ()<..' suluti•ons dc:m\mstmlcd ;t(.'CUTU4.j' (% rcco\Cf)') tn he 
8K.2'1-~- Q7,7°/(l tor (J(: Low nnd 87.2- 92.(1% ft.xQC: tligh. The %RSI) wa.s 0-1~1 - J. 71 ~<> tiir 
QC l.i;.1w um! 0.6%- 12~'0 li1r QC lJigh lbr pn..~bkm. 

C. Analysis by High Perfonnanca Liquid Chromatography {HPLC) 

2.C.I Standard Pn.-pamti,111: The linearity fit.Jlutfo11s \'tO'l: irtjc1..-tL-d with C\'el} ~ucm:c and 
wen:: used Jbr inti:rpoluliun tit'assay n:sulL">. An 1.-xumph: result is ~htlWD in 2.U. I. 

Note: All diet samples wen: rcmn\'cd from the fre;:;,cr :and J1llowed In cquilihralc It) ronm 
h:mpcr..iturc hcfon: 'leighing. 

l.C.2 Tesl Snmplc Prcponui11n tr.r Ncm ·1 est Suh5tuncc: Samples \\CJC prcpari.."i.l in 
triplicnic. Approximate!)· 0.1 g \lf the lest sub:o;tancc wa" wd,ttltcd lntu SU ml. f10l>·rn'J.1Ylc:nc 
ci:nlrifugc tubes. dilul~ \\'ilh 2S g l)-·si.s n!ilg.1..'flt.. ood placcJ in a mcchanica.I shaker for 60 
n1[11u1cs. SL't.undat)· ililu1ions we~ pi..orR1nnr:J ~ llL"t.'\.'s,·•ary. S1t1nJllCS \\'t."fl! mh.c<l well and 
11ht'l't.'(J usi11g: a 0.2Jll11 96-wcll filrcr ill:.nes. Filtrat" \\·as L'\)lloocd in %-well conical bonom 
plate for f-IPLC analysis. Filtrate s~lf IHC i." 3drt)':O. UI .-c (1r 12 months at ·ftO(·, 

2.C J San1plc Pri.:parafonl for Dlr::tar)· S.unpt"s: F.ui.:h sainplc was. pn..-poh.'J in rriritkate. 
1\ppl\)\jma1c1~· 0.:5 g ofa samrl~ \\"tss \\Cig.hcd into 11 50 mL JX-lly_prop~·h.'fK' Ct'".ntrHU~ tulle 
and dllu1cd wi1h tysis llcagcnt a..<> necessary ~higher 1..•t:mcrotralion samrtcs had a higher 
dllulk~n). The -solution wa!' capp1..-d wnl rt.iced in 11 mechank.'31 -.hak.c:r fi1r (10 minules. lk 
soh11ions were alk1wc:d 10 i;cllk for .~O minute<. ,anU tillered lL-..ing a 0.2µm 9<1-wdl filler 
plalcs.. Fillrutc wus 1.."lillcc!cd in 96--\\C:ll cOflK.<!l bo1ton1 plutc Ji.1r HPLC ut'lulysii.. Fillr.itc shelf 
life is 3 <luy~ m .te' or 12 nwnlhs ut-80C. 

2.CA Am:dysis: Al the ~-ginning llf the wmJysi5.. the lnslrumt:nt w11.o; equilillfaletl until ii 
ga\c a stable. oonsist1..'1ll baseline. TIK: stnn<lanb and swuplcs were injee1~d at o..'niii$tt•n1 time. 
ink'f..·uls in ,1rdcr k1 ttlRinlttin 11 slt.:ad)· hosclinc. i\ su\\"CllI blank and s,untdu.nb \H.'f\! tun: all 
sampk:11 \\\!re inj"cl~ in singlet. 

2.C.5 Ca4."\.1la1i~ms: Resul1s w1,..'f\~dc1crmined 35 Rillv\\~: 

<:akul111cd Cooc 1mg/g) ... !'s:llk .'\tea· lnh:rccpl 
Slope 

l">n~ (.\)ni; tp11n11.::. ('~_.()m£...lll'$!lU.~Ji~tt:!!.1t-1.(\!!l.Jt1:1.!Tu:!J.\'._LlltL'!-JJ!!l!.J 
Sampk weight lg) 

ThaH"ctiL::al Spil..c- Cone. tm~lgt = Wt ufSJd l12) \Sid. C!•llC. (ln~1g1 
Extra.:tion Bulfer \Vt. (gl 

f:imll l'on~· Ottl_tlijl ~ ll1et1wlkul Spik..: Cimc lmg/gJ' WI of\.i;impl~ Ahq1m1 ti.ti I final \\!1 lg> 

Q,o;, R~CCl\Cf""Y =~~- "- 100 
Final lonc.(mgi"g) 

Page'~ of 35 
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% Sismd 1Uad.. J.ln1uud ~ fil&...Llli-1.:L\Jt.tGJ!tl!Di!IDS ' 100 


i\\'S. Control area r~'i\': 


"lo Tnrgct ~ OC1ScConc. tpptn)il"on-c..:ted ~Level lppml ' 100 

3. RESULTS 

A summary of the analylk~I chemistr} n!stths is pre~"'lllcd in Table IA·D. I Irle vpcruting condicions ~ 
pn:~'tlh:J in Tabh! 2. "Ilk." analytical 1ncthod pa'scd all ,·aliduti('11 parumclcr$ (linearity. system suitubilil). 
spcdficit)', precision. and accurac}·) and !"\.--Suits arc h:Pol1~'tl in Table 3. Detailed fCf>ults of Mahilil)' 
analysis. homogeneity analysis. and conccn1rotion n:rilication arc prc.-cntc<l in Tables 4-5. 
C.:hr<1ma1ograms arc maintained in the: raw dma hul were: R(ll included in !his rcpon. 

Page IOof35 
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TABLE 1A: CHEMICAL ANALYSIS RESULTS 

Resultli for Neat Test Sub5tanrt Stability Samples 

~lta~ured Ch·rrallSampling Day % Chanrcr1 

Stabllll> 1%) RttO\'f"" ("/•) 

IO{l,00%Day O (Initial) 9-1.96'.ii: 0.009f 

lJuy 14 (f\>liddle) 95.29% 0.3:'Vii: 10035% 
0 -lJO'if. 9;'i.70%Da)' 21 (Final) 90.88% 

Finul-Smr.f>lc-lnilii!ISUl11'k x 
100 

Initial Sllmf>k 

Pag.: 11 of35 
Amilrt1cll1 Rep.:111 
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TABLE 19: CHEMICAL ANALYSIS RESULTS 

R~uhs for Dietary Stability of Initial Sample& 

Day1 Group 
Targel 

COtt(~afration 
lnnml 

Mttiun:d 
Conccnrrarlon 

lnnml 
•,.(, ofTargesl 

0 

I (BO) 0 ND NA 
2(Ml 4373 4508 103.08% 

2 (Fl 4711 46J5 98.<1 I fH_, 

3 (M) 8746 7951 90.91'.l-

J (fl 9422 9034 95Jl9"' 
41Mi 13118 12265 93.50%· 
4(F) 141J3 12801{ 90.62% 

4 

1(80) () ND NA 
2 (M) 4373 4207 96,20% 

2 (f'l 4711 4471 94.90'h1 

3(M) 8746 8238 94.19% 

) (Fl 9422 8918 94.65!,i. 

41MI 13118 12097 92.22'N­

·l(f) 14133 13191 93J3% 

7 

I (B(>) () ND NA 
2(M) 4373 4202 96.09% 

2<F• 4711 4468 9.+.84'k 

3 (Ml 8746 82fKI 93.76% 

3 (Fl '>421 8728 92.63% 

4(M) 13118 12423 '>4.70'.4· 
4{F) 14133 13547 95Jl5'<· 

10 

1(00) () ND NA 
2iM) 4373 ."l%8 lJ0.7-J'if.. 

2 (Fi 4711 .J693 99.63% 

JIMI 874(1 84SJ lJ6.(15rk 

3 (F) 9422 88;\6 9J.7$C.f. 

4(MI 13118 12825 91.171?r. 

4U'l 14133 1~7(12 9738'.f 

N,\ - l':ol Applicnblc: NU ­ Nut Di;:te<.-U."d 

1 Da:ys rclnti\·c 10 the initial did prcparutinn. 

! '!l.t-0fTntgct - i\icusun:d Conl', (ppm 11 Target Cone. lppn1) x l?O 

Page 12of3S 
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TABLE 1C: CHEMICAL ANALYSIS RESULTS 

Resalu for Homogt"aeity of Dietary Prepantiom 

Day1 Group 
Sample 
Location 

Target 
Conttntnuion 

•n•1ml 

~1ta!lar~ 
Conctafnttion 

ln•ml 

%of 
Taraet1 

A"era&e 
•;.of 

Tareet 
RSD(%) 

0 

l(BO) ~1iddlc 0 NI) N.-\ N,\ NA 

2(MI 

fop 

4373 

4302 98,18% 

95.87'n­ 2.92'ifMidi.II~ 4061 92.86~· 

Bottom 4215 %_,8% 

2(FI 

Tt)p 

4711 

"485J Hl;:LOl't 

98.0l'N· 4.77\l~fiddle 4583 'J7.28~{. 

llouom +116 '>3.14% 

)(Ml 

h1p 

87•1<J 

8636 '18.74% 

9:'iAO'h.' :.\,()l)!,"{.\.tidtllc 814.~ 9J.13rm 

Bollom 112.~0 W.JJ<R· 

icn 
Top 

~1422 

%&) 102.62%· 

97.71" 5.WHMiJdle 9284 9853% 

U.0110111 8666 91.98% 

4(MI 

fop 

IJll8 

12226 93 .20\l 

97.85'N 5.244:1:~titkllc 13558 103.35% 

Bollom 12724 97.00% 

411'1 

Top 

141J3 

14567 10).07\l· 

98.641/1 -5.57<;f~lid<llc 14183 10(1~\5%· 

Bouo-m L•072 92.49% 

Nr\ -=Nol Applicable: NO= Nol 0~0.:IC(l 

' Day rcltu.i\•c u1 initial dii.:1ar,.· prCJ)llflllKll1. 

: % ofTnrgL'1- 11.-fcusun:J Cone. <ppm I .o' Targ1:1 Cone. tppm> x 100 

Page 13 of35 
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TABLE 10: CHEMICAL ANALYSIS RESUl..TS 

Results for Concentration \'erification of Dietary PRparatioas 

1>11)'' Group 
Targtl 

Coact•lnttion 
lnnm) 

ttleasured 
ConC"entration 

l••ml 
·~ ofT11rge11 

o; 

I (00) 0 ND NA 
2(M) 4373 -!061 92.86'ff, 

2<F• 4711 4:'i83 9728% 

J(M) 8746 8145 ')3.13'}. 

J !Fl 9422 9284 9853'if 

4{MI 13118 13558 10335%. 
4(F) 1413> 1418) Hl0.35% 

7 

I (llO) ll ND NA 
2(M) 6093 6158 tOl.06c;f, 

2(f) 582..J _'\326 9L45% 

J(M) 12318 1218'1 1)8.96'k 

l IFI l l<16-I 11408 97.81'k 

41MI 18Jb2 194()9 105.70\l 

·111'1 17567 17238 98.13% 

21 

11110) 0 NJ) NA 
2(M) 7407 6906 IJJ.2.J"£ 

2 IFI 5925 5498 92.80% 

J(MI 14727 14292 97.05% 

3 (Fl 12901 12612 97.76% 

41Ml 21943 20786 94.7.l'.~ 

4(F! 19281 18829 97.65'k 

NA "" Not Apphcablc: ND,,. Not l>~1c.ctcd 

' Oay~ rclath·c to the initial d1t1 prcpnrnliun . 

.' '% ofl'1lJ~c1 = t\1c11$u1cd lom::. (llPIUI i' ·1·a~.c:l Cone. 1ppm) .x IOU 

Y As pun oflhe humogi:rn:it~· amdys1s. 

Page 14 of35 
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TABLE 2: HPLC OPERATING CONDITIONS 

lns.trun11.•1n Agilent 1100 Series llPLC Syslcm. with DAD 
Column \\.'all"r.> Acquity xBridge llEH125 Sl!C. 7.8 x ISO mm ID 3.Sµm 
Flow rate (ml/min) 0.86 
lnjectkm Vtilumc (µl.) 2~ 

\Va\'Clcnglh fnm} 405 

Column f entpc.-r.itun: {0 
(') A1nhk'l1t 

Tmy Tcmpcrnturt' (°C) 4 

Run time (min) f-'low m1c 
(ml/min) 

HPl.C-Oradc \Vatcr 
(%) 

~O ntM Potassium Ph~phnh.' 
pl I 7.4. 5 mtv1 Sodium Chl~irid~ 

1%1 
()..14.00 min 0.86 0 HHl 

14,0J .. 19.00 min O.R6 100 (l 

19.01 lo 30.00 min 0.86 0 100 

Pag.: l5\1f35 
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200.0000 

1.80.0000 V"'-92.703x 0.115'1 

]" Hi0.0000 R' ""0.99989 

.e 140.0000 

1120.0000 

j':=
l 6-0.0000 

40.0000 

0.0000 

--unear JSEricslJ 

0.0 0.5 LO 1.5 2.0 2.5 

Cuncontr.rtiOn (ms/B) 
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TABLE 3: METHOD VALIDATION RESULTS 

l.inearit>· 

Thcoretk:ll 
SampW ID Prak Ana Concentration 

(m~I~) 

1057.J.;J O.IZ.lf1 
Lin I 

10.7110 O.l.?J9 
23 ...J60..l. 0.2.572 

Lin 2 22.93J...j. 0.2509 
.l759-l2 0.;iO(l:f, 

Lio 3 
46.-1874 0.-11)62 
l).4..81.'0 1.0224 

Lin.$ 
0).6(>01 0.9%-l 
187.(>8(,.j 2.02(J:' 

t.in 5 184.2777 1.91>85 
Slo.-u.: 92.7032 

1nh . ....._.t: "0.1151 

Correlation Cotilidcnl tr): U.9999 

Pas,i: lbofJ5 
i\n11l~·1i1.:nl Rcixm 

Study Numh\.'r II· .J3 I 6{1 
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TASLE3(conl}: METHOOVAUDATIONRESULTS 


SyMcm Sultahility 


(Annlyicdlin 11/17.'201<1) 


Theorerkal S•mplC! 10 RettrUioa dmt PnkAru 
Cone. (n1g/g) 

(rnia) 

4.16.."0 4.5.1002 

4.11\82 +l!r>Jl<J 

I.IN :l·I 0.4962 4.11\87 +1.11m 

4.170;1 +l3751 

4.](>8~ ~'-2105 

A\·erage 4.11\88 +l.6650 

STDEV O.OIMl9 0.:171J 
a;.RSD 0.111;_ 0.8% 

(A11aly1:ct.I (lit 11/1712016) 

Thcoretic1d Cakulated A\·enge •;.. Sample % Cone. Peak Area Cone. Recovery 
N1•n1e Recovery 

(mlifg) (mlif~l (SO J ,_,RSD) 

~5.10~7 0.4878 97.•l'A­
0.5012 

Q(' -1-t.9n1 0.-1864 '17.0111· tJ7_ty,'{: 

I .1H~ 45.4857 0.4919 972% t0J1:f· 0.3 1_I Jf I 
O..l-062 

45.2369 OA892 96Ji% 

87.1050 0.9-t-09 9~_19'--
1.0082 

Qt' 86.7802 0.937:l 93.0'X· 92f11)t 
High 1'«">.J79S 0.9J09 f0.7!Jt· / O.Xi;f.} 92_l9f. 

1.0086 
8..'i.M98 0.92..52 t) l .79i· 

) = 92.7032 • 11.115 I 

Page 17of35 
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TABLE 3 (contt: METHOD VALIDATION RESULTS 

Spccilidt)' {Anal)·lcd on 10il7/201(J) 

Pt'ak Area Spedlklh 

11.1192 

LIN 1-A 11.7~81 

HO I AM·I ND NA 

HO I AM-2 ND 

HO I AM-3 Nil 

Pll!tc 18of35 
t\nalyt1cnl R~port 
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TABLE4: NEATTESTSUBSTANCESTABUTY ANALYSIS 

.-'\nalyzcdon IOt27f::!Ol6 

Day1 Samplt' 
~amr 

Samplt 
\\'cit:hl 

(g) 

f.'laal 
Cnnc. 
(mg/g) 

Pr•k An-a 
C4kulatrd 

Conr. 
lmg/gJ 

'Yo 
Rtc0tt'ry· 

"'a. 
% 

~ei,'(l~Cr) 

SOI 
0!.RSD 

() NT! A 
O.lOli 0.497J. .t.'LU.l6 0.4738 952!'i'J. 

94.96r,S. 
01J0.~6i' 

03~--t)Jtfl')8 0.4888 +J.2t.•51 OMi22 ~5."'i% 

OJOll O.·l'Xlll <l'S.147(1 t1 ...fi'l7 1,1~.()tl~ 

14 NT2A 

0.1026 05017 J.5.M(H OA770 9.5.CJM\"f. 

95.21N­ 01]()$,l i 
055%0.lflll 05010 4555.JJ 0.4?(i/J 1.1.if}l'.t. 

O.J[l(Jti "·"""" •W.8~1 """"" •JS.89'l 

21 NT J,, 
O.I0,19 ().~ J..l.0057 O....i-t87 ~.201~. 

l)()AA•:;. 0024:'\! 
2.70%0.10.~I 4L'\H2 45li8J2 o...rn.; •13~'2% 

0.11.1.r:­ 05!81 J..5_12SM 0.4736 91.41 '0.. 

~ .oQJ.11."i'7. l.12.l7 

' D11y~ n:luth·c lll !he inilinl tJ1ct prepnrnhon. 
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 Of"I! I <,llt"":'I " 
lt<.J I A M-3 HJl.Ht ~:Jl!.!I• 
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l(IJ1,\T~ IU:».l ~11r..• 
 Jp.l'tl ~~~~- ~-""'\ 

i <£15':'4 


!!OJA).!.[ lt,'ltf!I ~CM) 


H())A \1~ o.,1'itl !'W'!"W 


Ht•1A"f--' O.'llnl ~Jf!ll-1 
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110,iAT·I 11~,. ~-{l'J"X) 
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.r.-~:'Nll (\~ ~)~ '19J\!I";. 


h"\_j I<\ l·Z U,'\UU ~Jl6t!V 
 .>.'hi~ •).Wll ~ «.<u l~'> ~ u~~1'1 lfil.<ll'i I 
f.l)Jl:l(.7 ! (<!&'> ! ~ I 11»11'1JI0.~>\1·.1 !l.1~7 ~Ill.ft! 
~~~ ···1·o:;:iii-1--;;;;;-·-··-·-~ ---"t' ~;jt;_v;:-·"ii.-:-;-;;o1,-;;:·1-·· '11'.iO~- -~---

111_1~ II M·: H.~J'ljl ~ll\~~ .l..\Tlfll'> j i:it.'!(l'I ~;:or. t.~I .11).I'!. ".1m 


H<Jrl ,\Jo\,) U~I -1.~ 
 :14921..1 ! l).l&J.~ ~~ '111.::!0~ 

~1.7RHI f U.4.'il7 .i."5.l ~t..M!!O~All·l U>f'))') \!l'\00 

.q),\..;:.r.Un':'/\ Tl·~ II~ ~!t'lll---- -- -·-·- ­ "" H01Ail-1 11.~l.li~ ~OC'tl 

fie I·• 111 folioh Ii 7'U 

NU 1 rv, 
ml!.~-. 
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TABlE5: CETARYMIXTIJRESAllPl.EAHAL'l'SIS 

Su11.b t~ ll 1lll> UO MA An11l;.-1cd1)rt 1(1·17i;?Ul6. tlO rt·: At:<ll~tl;d ntl \(1•J<)'!'lli'>) 

..... 

l"il.i:-e!t>uO~ 
l\nlll,•1icul ko:p;in 

~t"ii) Numh:rH Ott.e. 
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TABLE 5 Cconll INDIVIOUAL SAMPLE ANALYSES 


!\lull) D~ !Jl.c•nl. !lltl 00 \t..\ A1rnl)lW <'ti ll)'li.':!l)/ft. /(0 ft..•\1ml)roJ1111 IU·'l9'.'2Ul(ll 


.\\'f~ %.MSl> % l•TJtH
(Jr11•t 

'1:'173!6 
HlH 'J~-¥1~ 

31.>ll~ 

""'I· .~~ 

::~. ,.~ 

M;:t· ~IM:• 

~' ''"11.•. 

""" .r~ 

l!Wi? '.·~ 

%T101t'fl 
%T•JVI ......"'.~ 
\\ttJlet 14l'lllll l·''"' 

R.'iD) 

11.~1~·· 

~;·.::· 

l''ll"'.!t c>f ,\:, 

,\ll.;ll~u.;U !Wpun 


'l..1111h Sum~ 11 4'llt1f> 
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TABLE 5 fconl) INDIVIDUAL SAMPLE ANALYSES 

"% Ta111rt I "lih111e-1bttio•rt1 
-hf1'11$1,\' lltr ttntb 

I~ 22 ~fJ_~ 
An~11mll-tcp.-.n 

'>tlll.l) Numb:{ II i}J((> 
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TABLE 5 tcont) INDIVIDUAL SAMPLE ANALYSES ,_ ~ llT~p;:rrnlllin ilK.1 MA Amily~J\>U f l,~':!:0\0., !JO n: <\tllll~.m/1-n f l1lllll116l 

~mµJtlU 
f "''·

'"'llf•ftA 'l·I II.ill!~ 
HOKA T·l ~~;~l'ii7i(~ 
llO<iAU I 0.,.:.10 

"itf)"ifA~ t'i:;i!i! 
fj()UA \1:! U.~I~.. .,. '1<1 ... e..: .. 11AYll; 

'HO' UA'ff~, •1+1.111 .~ r.1 """"" -JWi·: ~ ~:~ o.~ 

O.'ICt\.I 

-~!f!)}_!\:'tLL 115.22) 

lf".11.:11 M.: tt~w.· 
tK"l 12), M.\ UJ1i11 

HO I~'°' 1:1.t u.,:no 
lKJ l'),H·Z U51Cl 
HOl>.\B-3 11.'ltfh,f, 

" •I "" ••'AT·:l· 11;$1olf't 
Aq '" ~~~ u.,llf. 

l~Jl!IAM·! 11.,ll I 
00 l~.\ I'll• 114<»: 
1101•.ABT 1f_"'llii::, 
UOtt>,\H;?: !!cl\IJ2 
HO lh.\ fl.J o.~zu 

._,. ,... I ii.... ......_.l!llf. lllMo'('>lfl<", "'""""·­ lf:'ltl 
.~~ ·-· '"'"" '""'' -~"" <1. 'rdr!lfl 

Wl.!jll -1l)j"U,1 4j.~~ utKJ.l "'" ~14'i 

:~-;~ '1.l.l(•Z:-1 f'.l~l ·~ "'"' ,.;~1~~ Jll}..wl 
lll.~.t ' o.i1w illlf1 ; ~.•f\I~ 

IU(i.10 ~~~.-L.2Zl~--L~!.!-'-·· \_..?J.:!J.~
!i\11)'.f;'f'' 1r;Ui ,m_~ ' t>.IOSJ ' 7'.f:1t Ill.!,_' .Utl"-' ' ~J";'q.

• ~LJ.~ll "'"" II,\•)) :--<>s.V)<;.,. • ' tL•l'l!.' 

• ·1iij\· 
.• .,, 

. ' .,,,., . ..sm:-·.. ;r~"tlti '1 100 •
t>IOl!l . ' "' 1..•'lolW ' 1\,-11:'# """ ln~RI~ 

10<00! .iJ.<M'f< UA.."'Jl 111.:,.~ """ <.llr<i. •r.1;0,. 
li>~Wll 111:-C.NI o'il IJ ll11"'11 l!i>if»"I 
lfl.:.i~A R'.'..£.'!.?.:~--.L.. Y~'.~~-- \4\l~ )-}$~--·,;:.rti:i.i.­ ~" , .. ~ i !)l$':'11 ··-tit~----

~-'" 1.!.J'!. 

11)(•1!! tT'::li,, ; fl·"'<" "'·"' "'I)(.\'; 
11W18S ~1.1 """" '41':..' < ~-~'!-

I " !~I I l),l.>UI> 11.<it< .... 

~=-
•II.~'\.• tHu.:! !{!R_~ ,,, 
"' f:1..7':14.l "'"' "'"' "'" ' 

~."'781 ..,,. l.(•iJ;!: 

I:<~ !~I LI! "-"'~ n.;_"fg L4U ,.,.... : •1-­ m::-19~ 

I,, II \l I ti ~""' 1.>.t.h~ 11.•P llJl'il'• 
~~!'.(>.(µ ~.114 ')l:Y.i !::fJ!l-l 

---­ -----.,;.~ 

t.' 1i•1 Vl(r<lif !>\!'.';' '""" 1r:,i llY\O: ~ 
1.<.,2111'< ,l.~l (1.'-l, 12~21 <;f,Q<J~ 

) o'/Ut~'T>. I t!l~ 

<tf~..... "'''""n rh, 
.\..fJIJ:'I <*n"1 l!u~' 

RllD> 

~~.l\) 

"',,...,.qJ u·~ 
:'!"'l 

,,-­
·~1~ 

f(Ql>.1'1> 

<.r:",l""t 
•!'!.\I'~ ,....,.-; 

~· '"'• 

"''""' 
>U(t.1,."'I • 

lifll1" .•2'-n 

~ 
·-----·----------·--·--·----·---------------------·--­

t·~ ~J n(J.~ 

l\tlls"~i,;.,l R.:p111 
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APPENDIX E: OPHTHALMOLOGY 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 
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Kristina R. Vv~ntas, DVM, Olplomate American College of Veterinary OphthalmoJogists 
319 Perrlnevllle Rd. 

Robbinsville, NJ 08691 
609.259.8300 (work) 

Exam Date: September 23, 2016 

Euroflns Study No: 16&129 SR 1-l'O><tk Q 
PSL No. • ,,.end>-""'­

44 male and 44 female SD rats were examined. The examinatlon was performed under dim 
IJght conditions after pharmacologlc mydrlasls with 1% tropicamlde ophthalmic solution. Both 
eyes of each animal were examined using slit lamp biomicroscopy and Indirect 
ophthalmoscopy. All animals were all normal on ophthalmic exam and thus, suitable for 
inclusion in this study. 

(.. (b) 
(6)

 

Kristina R. Vygantas, DVM 

Oiplomate, American College of Veterinary Ophthalmologists 
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Kristina R. VVBantas, DVM, Dlplomate American Collese of Veterinary Ophthalmologists 

319Perrinev1Ue Rd. 


Robblnsvllle, NJ 08691 

609.259.8300 (work) 


Exam Date: October 21, 2016 

Eurofins Study No: 43166 
PSL No. 160720-SR 

40 male and 40 female SD rats were examined. The examination was performed under dim 
Ught conditions after pharmacologic mydrlasis with 1% troplcarnide ophthalmic solutlon. Both 
eyes of each animal M!re examined using slit lamp bfomlcrosc;opy and indirect 

ophthalmoscopy. All animals were all normal on ophthalmic exam, thus the test substance was 
not considered an ocular toxicant. 

(b) (6)

Kristina R. Vygantas, OVM 
Oiplomate, American College of Veterinary Ophthalmologlsts 
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APPENDIX F: INDIVIDUAL ANIMAL IN-LIFE CLINICAL OBSERVATIONS1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day ofthe active ingredient. 


Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Individual Animal Clinical Observations 


PSL Study Number 43166 

A 28-Day Dietary Study in Rats 


Day numbers relative to Start Date 


1 1 

Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 B 9 0 2 3 4 5 6 7 B 9 

m 7001 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7002 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7003 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7004 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7005 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7006 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7007 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7008 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7009 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7010 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 

Severity Codes: X = Present; S = Slight; M = Moderate; F = Superficial 

Group O mg/kg/day Group 2 512 mg/kg/day 

Group 3 1024 mg/kg/day Group 4 1536 mg/kg/day 
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Individual Animal Clinical Observations 

PSL Study Number 43166 

A 28-Day Dietary Study in Rats 


Day numbers relative to Start Date 

2 2 2 2 2 2 2 2 2 2 3 

Group Sex Animal Clinical Sign Site 0 1 2 3 4 5 6 7 8 9 0 

m 	 7001 No Abnormalities Detected x x x x x x x x x x 
7002 No Abnormalities Detected x x x x x x x x x x 
7003 No Abnormalities Detected X. x x x x x x x x x 
7004 No Abnormalities Detected x x x x x x x x x x 
7005 No Abnormalities Detected x x x x x x x x x x 
7006 No Abnormalities Detected x x x x x x x x x x 
7007 No Abnormalities Detected x x x x x x x x x x 
7008 No Abnormalities Detected x x x x x x x x x x 
7009 No Abnormalities Detected x x x x x x x x x x 
7010 No Abnormalities Detected x x x x x x x x x x 

Severity Codes: X = Presentj S = Slight i M = Moderate; F = Superficial 

Group O mg/kg/day Group 2 512 mg/kg/day 
Group 3 1024 mg/kg/day Group 4 1536 mg/kg/day 
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Page 161 
PSL Stud Number 43166 

Individual Animal Clinical Observations 

PSL Study Number 43166 

A 28-Day Dietary Study in Rats 


Day numbers relative to Start Date 

Group Sex Animal Clinical Sign Site D 2 3 4 5 6 7 8 9 0 2 3 4 5 6 7 8 9 

2 m 	 7021 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7022 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7023 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7024 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7025 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7026 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7027 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7028 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7029 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7030 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 

Severity Codes: X = Present; S = Slight; M = Moderate; F = Superficial 

Group O mg/kg/day Group 2 512 mg/kg/day 
Group 3 1024 mg/kg/day Group 4 1536 mg/kg/day 
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Page 162 
PSL Stud Number 43166 

Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

Day numbers relative to Start Date 

2 2 2 2 2 2 2 2 2 2 3 
Group Sex Animal Clinical Sign Site D 2 3 4 5 6 7 8 9 0 

2 m 	 7021 No Abnormalities Detected x x x x x x x x x x 
7022 No Abnormalities Detected x x x x x x x x x x 
7023 No Abnormalities Detected x x x x x x x x x x 
7024 No Abnormalities Detected x x x x x x x x x x 
7025 No Abnormalities Detected x x x x x x x x x x 
7026 No Abnormalities Detected x x x x x x x x x x 
7027 No Abnormalities Detected x x x x x x x x x x 
7028 No Abnormalities Detected x x x x x x x x x x 
7029 No Abnormalities Detected x x x x x x x x x x 
7030 No Abnormalities Detected x x x x x x x x x x 

Severity Codes: X = Present; S = Slight; M = Moderatei F = Superficial 

Group o mg/kg/day Group 2 512 mg/kg/day 
Group 3 1024 mg/kg/day Group 4 1536 mg/kg/day 
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Page 163 
PSL Stud Number43166 

Individual Animal Clinical Observations 


PSL Study Number 43166 

A 28-Day Dietary Study in Rats 


Day numbers relative to Start Date 

Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 B 9 0 2 3 4 5 6 7 B 9 

3 m 	 7041 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7042 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7043 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7044 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7045 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7046 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7047 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7048 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7049 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7050 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 

Severity Codes: X = Present; S = Slight; M = Moderate; F = Superficial 

Group o mg/kg/day Group 2 512 mg/kg/day 
Group 3 1024 mg/kg/day Group 4 1536 mg/kg/day 
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Page 164 
PSL Stud Number 43166 

Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

Day numbers relative to Start Date 

2 2 2 2 2 2 2 2 2 2 3 

Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 8 9 0 

3 m 	 7041 No Abnormalities Detected x x x x x x x x x x 
7042 No Abnormalities Detected x x x x x x x x x x 
7043 No Abnormalities Detected x x x x x x x x x x 
7044 No Abnormalities Detected x x x x x x x x x x 
7045 No Abnormalities Detected x x x x x x x x x x 
7046 No Abnormalities Detected x x x x x x x x x x 
7047 No Abnormalities Detected x x x x x x x x x x 
7048 No Abnormalities Detected x x x x x x x x x x 
7049 No Abnormalities Detected x x x x x x x x x x 
7050 No Abnormalities Detected x x x x x x x x x x 

Severity Codes: X = Present; S = Slight; M = Moderate; F = Superficial 

Group 1 O mg/kg/day Group 2 512 mg/kg/day 
Group 3 1024 mg/kg/day Group 4 1536 mg/kg/day 

236 



Page 165 
PSL Stud Number 43166 

Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

Day numbers relative to Start Date 

1 1 1 

Group Sex Animal Clinical Sign Site 0 2 3 4 s s 1 a g a 2 3 4 5 6 7 8 9 

4 m 7061 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x 
Staining Cage Pan x 

7062 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7063 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7064 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7065 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x 

Staining Cage Pan x 
7066 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x 

Staining Cage Pan x 
7067 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x 

Staining Cage Pan x 
7068 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x 

Staining Cage Pan x 
7069 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x 

Staining Cage Pan x 
Eschar Head 

7070 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x 
Staining Cage Pan x 

Severity Codes: X = Present; S =Slight; M= Moderate; F = Superficial 

Group 0 mg/kg/day Group 2 512 mg/kg/day 
Group 3 1024 mg/kg/day Group 4 1536 mg/kg/day 
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4 m 7061 No Abnormalities Detected x x x x x x x x x x 

Staining cage Pan 
7062 No Abnormalities Detected x x x x x x x x x x 
7063 No Abnormalities Detected x x x x x x x x x x 
7064 No Abnormalities Detected x x x x x x x x x x 
7065 No Abnormalities Detected x x x x x x x x x x 

Staining Cage Pan 
7066 No Abnormalities Detected x x x x x x x x x x 

Staining Cage Pan 
7067 No Abnormalities Detected x x x x x x x x x x 

Staining Cage Pan 
7068 No Abnormalities Detected x x x x x x x x x x 

Staining Cage Pan 
7069 No Abnormalities Detected x x x x x x x x 

Staining cage Pan 
Es char Head F F 

7070 No Abnormalities Detected x x x x x x x x x x 
Staining Cage Pan 

Page 166 
PSL Stud Number 43166 

Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

Day numbers relative to Start Date 

2 2 2 2 2 2 2 2 2 2 3 
Group Sex Animal Clinical Sign Site D 1 2 3 4 5 6 7 8 9 0 

Severity Codes: X = Present; S = Slight; M = Moderate; F = Superficial 

Group o mg/kg/day Group 2 512 mg/kg/day 

Group 3 1024 mg/kg/day Group 4 1536 mg/kg/day 
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Page 167 
PSLStud Number43166 

Individual Animal Clinical Observations 

PSL Study Number 43166 

A 28-Day Dietary Study in Rats 


Day numbers relative to Start Date 

1 1 

Group Sex Animal Clinical Sign Site D 2 3 4 5 6 7 8 9 0 2 3 4 5 6 7 8 9 

f 	 7011 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7012 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7013 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7014 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7015 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7016 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7017 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7018 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7019 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7020 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 

Severity Codes: X = Present; S = Slight; M = Moderate; F = Superficial 

Group a mg/kg/day Group 2 512 mg/kg/day 
Group 3 1024 mg/kg/day Group 4 1536 mg/kg/day 
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Page 168 
PSL Stud Number43166 

Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

Day numbers relative to start Date 

2 2 2 2 2 2 2 2 2 2 3 
Group Sex Animal Clinical Sign Site D 2 3 4 5 6 7 8 9 0 

f 	 7011 No Abnormalities Detected x x x x x x x x x x x 
7012 No Abnormalities Detected x x x x x x x x x x x 
7013 No Abnormalities Detected x x x x x x x x x x x 
7014 No Abnormalities Detected x x x x x x x x x x x 
7015 No Abnormalities Detected x x x x x x x x x x x 
7016 No Abnormalities Detected x x x x x x x x x x x 
7017 No Abnormalities Detected x x x x x x x x x x x 
7018 No Abnormalities Detected x x x x x x x x x x x 
7019 No Abnormalities Detected x x x x x x x x x x x 
7020 No Abnormalities Detected x x x x x x x x x x x 

Severity Codes: X = Presentj S = Slight; M = Moderate; F = Superficial 

Group o mg/kg/day Group 2 512 mg/kg/day 
Group 3 1024 mg/kg/day Group 4 1536 mg/kg/day 

240 



-----------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------------

Page 169 
PSL Stud Number43166 

Individual Animal Clinical Observations 

PSL Study Number 43166 

A 28-0ay Dietary Study in Rats 


Day numbers relative to Start Date 

1 

Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 8 9 0 2 3 4 5 6 7 8 9 

2 f 7031 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7032 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7033 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7034 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7035 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 

Alopecia Left Forelimb 
Alopecia Right Forelimb 

7036 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7037 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7038 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7039 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7040 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 

Severity Codes: X = Present; S = Slight; M= Moderate; F = Superficial 

Group 1 O mg/kg/day Group 2 512 mg/kg/day 
Group 3 1024 mg/kg/day Group 4 1536 mg/kg/day 
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Page 170 
PSL Stud Number43166 

Individual Animal Clinical Observations 

PSL Study Number 43166 

A 28-Day Dietary Study in Rats 


Day numbers relative to start Date 

2 2 2 2 2 2 2 2 2 2 3 
Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 8 9 0 

2 f 7031 No Abnormalities Detected x x x x x x x x x x x 
7032 No Abnormalities Detected x x x x x x x x x x x 
7033 No Abnormalities Detected x x x x x x x x x x x 
7034 No Abnormalities Detected x x x x x x x x x x x 
7035 No Abnormalities Detected x 

Alopecia Left Forelimb s s s s s s s M M M 
Alopecia Right Forelimb s s s s s s s M M M 

7036 No Abnormalities Detected x x x x x x x x x x x 
7037 No Abnormalities Detected x x x x x x x x x x x 
7038 No Abnormalities Detected x x x x x x x x x x x 
7039 No Abnormalities Detected x x x x x x x x x x x 
7040 No Abnormalities Detected x x x x x x x x x x x 

Severity Codes: X = Presentj S = Slight i M= Moderate; F = Superficial 

Group O mg/kg/day Group 2 512 mg/kg/day 
Group 3 1024 mg/kg/day Group 4 1536 mg/kg/day 
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3 f 7051 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 

7052 No Abnorrnalities Detected x x x x x x x x x x x x x x x x x x x x 
7053 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7054 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7055 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7056 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7057 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7058 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7059 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7060 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 

Pagel?! 
PSL Stud Number 43166 

Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

Day numbers relative to Start Date 

1 1 
Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 8 9 0 2 3 4 5 6 7 8 9 

Severity Codes: X = Presentj S = Slightj M= Moderate; F = Superficial 

Group O mg/kg/day Group 2 512 mg/kg/day 

Group 3 1024 mg/kg/day Group 4 1536 mg/kg/day 
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Page 172 
PSL Stud Number43!66 

Individual Animal Clinical Observations 

PSL Study Number 43166 

A 28-Day Dietary Study in Rats 


Day numbers relative to Start Date 

2 2 2 2 2 2 2 2 2 2 3 
Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 8 9 0 

3 f 	 7051 No Abnormalities Detected x x x x x x x x x x x 
7052 No Abnormalities Detected x x x x x x x x x x x 
7053 No Abnormalities Detected x x x x x x x x x x x 
7054 No Abnormalities Detected x x x x x x x x x x x 
7055 No Abnormalities Detected x x x x x x x x x x x 
7056 No Abnormalities Detected x x x x x x x x x x x 
7057 No Abnormalities Detected x x x x x x x x x x x 
7058 No Abnormalities Detected x x x x x x x x x x x 
7059 No Abnormalities Detected x x x x x x x x x x x 
7060 No Abnormalities Detected x x x x x x x x x x x 

Severity Codes: X = Present; S = Slight; M= Moderate; F = Superficial 

Group O mg/kg/day Group 2 512 mg/kg/day 
Group 3 1024 mg/kg/day Group 4 1536 mg/kg/day 
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Page 173 
PSLStud Number43166 

Individual Animal Clinical Observations 


PSL Study Number 43166 

A 28-0ay Dietary Study in Rats 


----------------------------------"-----------------------------------------------------------------------------------------------------------­

Day numbers relative to Start Date 

Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 8 9 0 2 3 4 5 6 7 8 9 

4 f 	 7071 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7072 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7073 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7074 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7075 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7076 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7077 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7078 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7079 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 
7080 No Abnormalities Detected x x x x x x x x x x x x x x x x x x x x 

Severity Codes: X = Presentj S =Slight; M = Moderate; F = Superficial 

Group O mg/kg/day Group 2 512 mg/kg/day 
Group 3 1024 mg/kg/day Group 4 1536 mg/kg/day 
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Page 174 
PSL Stud Number 43166 

Individual Animal Clinical Observations 

PSL Study Number 43166 
A 28-Day Dietary Study in Rats 

Day numbers relative to Start Date 

2 2 2 2 2 2 2 2 2 2 3 
Group Sex Animal Clinical Sign Site 0 2 3 4 5 6 7 8 9 0 
--- -------- - ------ -- -- - - - - - - - - - - - -- -- - - - - - - - - - -- - ----" ------ ---------- --- -------- - - - - - - - - - - - - ------------­
4 f 7071 No Abnormalities Detected x x x x x x x x x x x 

7072 No Abnormalities Detected x x x x x x x x x x x 
7073 No Abnormalities Detected x x x x x x x x x x x 
7074 No Abnormalities Detected x x x x x x x x x x x 
7075 No Abnormalities Detected x x x x x x x x x x x 
7076 No Abnormalities Detected x x x x x x x x x x x 
7077 No Abnormalities Detected x x x x x x x x x x x 
7078 No Abnormalities Detected x x x x x x x x x x x 
7079 No Abnormalities Detected x x x x x x x x x x x 
7060 No Abnormalities Detected x x x x x x x x x x x 

Severity Codes: X = Present; S = Slight; M = Moderate; F = Superficial 

Group o mg/kg/day Group 2 512 mg/kg/day 
Group 3 1024 mg/kg/day Group 4 1536 mg/kg/day 
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Page 175 
PSL Study Number 43166 

APPENDIX G: DETAILED CLINICAL OBSERVATIONS ASSESSMENT METHODS 

SCORING KEY 


PRODUCT IDENTIFICATION 


Soy Leghemoglobin Preparation 
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Page 176 
PSL Study Number 43166 

APPENDIX G: DETAILED CLINICAL OBSERVATIONS ASSESSMENT METHODS 

SCORING KEY 


Removal from Cage and Open Field Observations 
Activity/Arousal 0. 	Alternating behaviors - animal goes through normal repertoire of behaviors during 

observation period. These consist of exploring, sniffing, grooming, rearing, etc. 
I. 	Inactive/Alert - animal sits in one place during the observation period but appears to 

be aware of its surroundings. It may go through its normal repertoire of activities but 
the majority of the observation period is spent not moving. 

2. Hypoactive/Not alert - animal sits in one place during the observation period. Animal 
appears to be unaware of its surroundings or in a stupor. 

3. Hyperactive/Hyperalert - animal appears excited. Animal may dart and freeze during 
the observation period or animal may sit in one place and jump at any sound or 
movement. 

Biting 0. None 
I. Biting cage 
2. Self-mutilation 

Circling 0. Absent 
I. Present 

Convulsions 0. None 
1. Clonic - alternating periods of contraction and relaxation of muscles 
2. Tonic - prolonged period of muscle contractions 

Defecation 0. None/Normal 
I. Soft (partially formed) 
2. Diarrhea I watery feces) 

Ease of 0. Slight/moderate resistance - animal is easy to handle, may squirm or vocalize 
Removal/Handling occasionally. 

1. No resistance - animal is limp/flaccid when being handled. 
2. High resistance/aggressive - animal is difficult to handle, and/or squirms continuously, 

and/or tries to bite handler. 
3. Aooressive - bitine. or lune.ine. behavior soecificallv directed at handler. 

Emaciation 0. Absent 
1. Present (confirmed using body weights) 

Eyes 0. Normal 
1. Exophthalmos - abnormal protrusion of eyeball 
2. Endophthalmus - sunken eyeball 
3. Eve damaged - mechanical damage (e.g. orbital bleeding, etc.) 

Fur/Skin Aggearance 0. Normal 
1. Unkempt - coat rough or ungroomed, may be slightly stained 
2. Urine stained/wetness (Ano-genital staining) 
3. Hair loss 

Gait 0. Normal 
I. Abnormal - limbs exaggerated/splayed, hind limbs and/or forelimbs show exaggerated 

placement or movement 
2. Non weight bearing !Limning) 

Lacrimation 0. Absent 
1. Present - lacrimation noticeable. 
2. Excessive - animal has excessive amount of tearing. 

Note: Descriptors (i.e. color of ocular discharge will be noted on daily observation 
sheet). 

Locomotion 0. Normal 
I. Somewhat impaired 
2. Totally impaired 
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Page 177 
PSL Study Number 43166 

APPENDIX G (cont.): DETAILED CLINICAL OBSERVATIONS ASSESSMENT METHODS 

SCORING KEY 


Mucous Membranes 0. Normal 
1. Present ­ mucous noticeable 
2. Excessive - animal has an excessive amount of mucous present 

Muscle Tone 0. Normal - muscles are resilient and firm and the hind legs go through their full range 
of motion. 

1. Increased - muscles are rigid, hind limbs will not go through their full range of 
motion. 

2. Decreased - muscles are flaccid, hind limbs have little or no resistance to movement 
Palgebral Closure 0. Eyes wide open 

I. Eyes halfway shut 
2. Eyes completely shut 

Piloerection 0. Absent 
I. Present 

Posture 0. Normal (awake)- alert, sitting, standing, or rearing 
1. Normal (sleeping) - curled up, usually with head down 
2. Hunched - abnormal posture 
3. Flattened (prone)- limbs spread out lying flat or on one side 

Resuirator)'. Pattern 0. Normal 
I. Slow 
2. Rapid 
3. Rales (Moist or Dry) 
4. Gasping 
5. Labored - Dyspnea 

Salivation 0. None 
1. Present - salivation is noticeable around the edge of the mouth 
2. Excessive - salivation extends to the fur around the jaw 

Tremors 0. None 
I. Slight - localized to one area, or a twitch/spasm of a localized area 
2. Severe - more than one area or involving whole body 
3. Fasciculation-wave-like ripples ofa muscle or group of muscles 

Unusual Behaviors 0. Absent 
I. Present- Be specific in describing all unusual behaviors on data sheet. 

Urination 0. None/Normal 
1. Excessive 

Vocalizationi removal 0. Absent 
from cage 1. Present - animal vocalizes unprovoked or continuously vocalizes when being 

handled. 

Vocalizations2 OQen field 0. Absent 
observations 1. Present 

Writhing 0. Absent 
I. Present 

Manipulative Tests 
0. Normal Pugillary reflex 
1. Slow or absent- pupil reaction is slow or absent. 
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Page 178 
PSL Study Number 43166 

APPENDIX H: INDIVIDUAL ANIMAL DETAILED CLINICAL OBSERVATIONS1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 


Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Page 200 
PSL Stud Number 43166 

PSl Study Nimbtr 43165 

A28-0ay Dielil!y Study in Rats 


Sex: Male Day(~) Relalive10Slart Date 

lo::?~ Ik!.ClinCll5 (Rc:mov:tl fi'om C~ge) 

rnwkw'd;iy '"'="'""''"'"'lf>liiiiiiliiii' """"'"' ""''"'l'""'""-['"'"'" 
for/Sku1 Fur/Skin ~tw-tkTon 'w"',..lw'"T••"""''Too R~iratvry 

Group 3 PaHer11 

l4 I " " 0 I ' ' l4 

0 0 
" 0 

7!}11 0 0 0 0 0 
" 
0 0 

' 
1 

l4 " " 0 

0 0 0 0 0 

70.1:? 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

70-13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

70.M 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

70-15 0 0 0 0 0 0 0 0 0 0 0 0 

70-!6 0 0 0 0 0 0 0 0 0 0 " 0 0 0 " 
7().17 0 Q 0 0 0 0 0 0 0 0 0 0 0 " 0 

7048 0 0 0 0 0 0 0 0 0 0 o. 0 0 0 

70-19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

iOSIJ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

272 



Page 201 
PSL Stud Number43166 

?St. studyNt.mbtr431613 

A2$.0ay Oietaiy Study in Rats 


Sec :\fak Day(s) Relative to Stmt Date 

](12.f PctClina.~ (Rernl!V31 trom C~ge) Do!ClinObs (Open field Obs) 
mwl;g/day 
Group 3 1<ov••1•"~"''°'' N.C>"pll1itOI)' Ra11inil1l'iJP10"i)·-· "PiiiililiiQ-­ ~ii~ Pu111lh1ry J>upilhuy Atli\1ty/ A~t{1·ifyr "ActiVi'LYi-· -Acil\i'i)71~VV 

P~ltcm Pattcm Pattern Pilltcm Rcllc:o;; Rc11ex Rcllo; Reflex Rdl11:1: Arou~l Aroo;ol Aroo~! Arousal Afoosal 

, I 
I 21 28 , I 0 , 21 28 0 , 

ifHI 
" " 21 28 

0 I 0 0 0 I 0 0 0 0 0 0 0 
" 
0 0 0 

7042 0 0 0 0 0 0 0 0 0 " 0 0 0 0 
7().13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7().t-1 0 0 0 0 0 0 0 0 0 0 ,, 0 0 0 

70-1, 0 0 0 " 0 0 0 0 0 0 0 0 0 0 

'"" 0 0 0 0 0 0 0 0 0 0 0 0 0 

iOH 0 0 0 0 0 0 0 0 0 0 0 0 0 , " 
i04S 0 0 0 0 0 0 0 0 0 0 0 0 0 I " 
7049 0 0 0 0 

I 
0 0 0 0 0 0 0 0 0 " 

70~0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 
0 
0 

273 



Page 202 
PSL Stud Number 43166 

tnd"Mdua! Animal Otllliled Clilleal Ot&Mtons 

PSL study Nt1nbtr 43166 

A 2$-Day Oietaiy Sb>';ly in Rats 


So:: ~falc Day(!) RdativetoSl:irt Date 

1024 DttClinObR (~en Fidd Obi;) 
rn~l;jl/d3)' 
Groop 3 coo-'""'"[""''""l<io '''"'"'°''""''u"'l""""''"' Tran= Tn:mcn Traiiilni~ -n;,:nm­ -ti'unoro I Po.iturc 

Po<= lPOOiiii<·-· r·o;..wfi··· 

I 
0 I 

70-11 
' H " I "' 0 ' H 

0 
" I 0 14 

0 0 0 0 0 0 0 0 
" 
0 0 

' 
0 0 

" 
0 

70.1:? 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7Q.13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

70.M 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7().15 0 0 0 0 0 0 0 0 0 0 0 0 0 

';046 0 0 0 0 0 0 0 0 0 0 " 0 0 0 0 

70-17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

i048 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

70-19 0 0 0 0 0 0 0 0 0 0 

I 
0 0 0 0 

7050 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

274 
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PSL StudyNll'l\ber43166 

A2&-Day Oittary Study in Rats 


Sex: Female Dn)'l~) Rdative tos1011 D~te 

JXtClinC:l>• fRi:m()V:!;l fi'om C3ge)0 
mwkw'dilY Handfiiig:--Jforiifffilii"" l'alpcbral l'alpciin!H:iiidhng H1111dlmg Hundlill,l!I "'"'"";•, V«oiliiiJl'""ili:iiii;;i V.<Of(iii[;;,, VooiiiGiiT.iil.;Jpiliralr·doralGroop I (RC) (RC) (RC) iRC) (RC) Clo;;~ Clooure C.'IO'>Ure ClosureRC'activity Rea<::ti\"ity Re:ictivily Rt'3CtivityRC'actil'il}' 
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' "'" 0 21 28 I 0 H 210 14 I H' ' 
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PSL Stur:tyN1r11ber 43166 

A 28-Day Dietaiy Study in Rats 


SCI'.: Female Day{s) Rtlntive t.:.Stort l)ate 

Dctctineti~ (Remov11l li'om C11ge) DctClinot>< j()pCl'l Field Ob<)0 
mwkw'dar ··-~iifur;;"'i'lipliiliry . l>upilliiiY-PiiPTlfu!Y Ao;ti11tylPup1iiiiiY A~tivicyl Acti\'ity/A<ilCTI,11;;;.,1Groop 1 Refie(l'atlem Pattmi Pattern l'attmi Ren~ Rdlex Rene:< Refle.~ /U1>ural Aroosal Arou5al Arouoal""'"""'-"'""''""rlrn"· • .,;.,., 1 Aw.io~! 
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lndMdllll!Anlmal Detailed Cli'llcal O~tions 

PSL SludyNimber 4316S 

A ZS.Day Dietary Study in Rats 


Sex: Female Day\s) Rcfoti~t toStllrt L>~te 

f>lfOCi'cction l'ilocrcdion Pilocnctioo lwckTono Mu1dt Ton1 R~1rat.xy
Pattern 

" 
0 0 0 0i031 0 0 0 0 0 0 o I 00 0 

0 0 0 0 0 0 0 0703:? 0 0 0 0 0 0 
0 0 0 0 00 0 0 0 07033 0 0 0 0 

0 0 0 0 0 0 0 0703-1 0 0 0 0 0 0 

·' 0 0 0 0 0 0703~ 0 0 0 0 0 30 
00 0 0 0 0 0 0 07036 0 0 0 0 0 

Q0 0 0 0 0 0 0 0i03i 0 0 0 0 0 
QQ 0 0 0 0 0 0 0i038 0 0 0 0 0 

Q Q 0 00 0 0 0 0i039 0 0 0 0 0 
Q0 0 0 0 070-10 0 0 0 0 0 00 0 
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PSl study Himber 43168 

A23-Day Dietary StWy in Rats 


So:: Fannie Day(s) Relative toSlllrl Date 

512 Dl:tCfina.~ (Rnmw:1l li"om C~gc) 
mwl;w'd;iy 
Groop z Rc:spira!.ory I

DdClinOb~ Ob~) 

ResplliliiY Pupi!I~ 

Pattmi Patltm Palkm Pi!ltcm Reflex RcflC?; ReOo: ,,..,,,., 
I ({)pm Ficlrl 

A<if<ftyTr\iliiiiYl A~ivity/ Aeli\ilyl Atfo'ityl 

""'"'""I"";'"'""r""'""l''·""iY
Relic.-. I'""'""'RdlC?; Aro""' I "'~'' Aroo>:1l Arou5al Aroo~al 
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' 21 I 21 21 
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PSL Stucly Ni.mbtr43166 

A2*.Day Oietaiy Study in Rats 


So:: Female Da)·(~) Rel~1ivc to Senn Date 

J:,:~Wd3>' ·c;;;,..,---""'"''-1 ''''"'"' 
Del.ClinOls (RL'llll.'!Vlll from Cage)

'S"•°'li'v=••';oo~~saJ"l"••"l"l•"•~S=.ic;,=,ocooo~~,,=11•=w=o="'1 EmuCliiboil ltzriitl:ii:Wii -~nadiltion EmadiiliOO l:inatliloo l'llomdl<ii-I'liDmtilm
Grco.1p 3 ~fom\>rane,; Mernl>r:in~ 

21 28 0 14 21 28 

70.Sl 0 0 0 0 0 0 0 
" 21 28 

0 0 0 

iOS~ 0 0 0 0 0 0 0 0 0 0 0 
~0.'.'3 0 0 0 0 0 0 0 0 0 0 
;o~I 0 0 0 0 ' 0 0 0 0 0 0 

iOSS 0 0 0 0 0 0 0 0 0 0 0 

i056 0 0 0 0 0 0 0 0 0 0 0 

i0.'.'7 0 0 0 0 0 0 0 0 0 0 0 

iOSS 0 0 0 0 0 0 0 0 0 0 

iOS9 0 0 0 0 0 0 0 0 0 0 

"" 0 0 0 0 0 0 0 0 0 0 0 0 
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?Sl Study N~bf:r 4316$ 

A28-Day Dielilry SlWyin Rats 


Sex: female Oa}'(s) Rclati~c t()Slnrt Date 

DctClinOb~ (~m Field Ob~)1024 
m~Jlfda)' -~iitiOO Urinal.Ion Um11ual Unwual L111wual ""~•r-Groop 3 v<fiiiiioi-vimiiliiTCO"'''"'l""'""'l uri,.,,;ro 1>;;;~~"l";~;~'"'BehaviITT Bdmviol!i lkba\'iITT BdlaviITT Bo:havwl!i 

" I " 0 I ' i H 'I 21 " 0 ' H I " " 0 I ' 
7051 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7052 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7053 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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7058 0 0 0 0 0 0 0 0 0 Q 0 0 0 0 

-;0;1~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7060 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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PSL Stud Number 43166 

lndMdlllllAnilMI Dtla'!ed Clnlcal O!UMbGll! 

?SL studyNLmhtr43166 

A2$.0ay Dietary Study in Rats 


Sex: Fcrnate Day(5) Relative toSllllt Date 

1536 IXIClinfl>• (R"!m'>WI from Cage) 

1uwl;Wday "YUTIS"klii~-· fii?.Sl~n·-~fo;.ctc'fiii' Klil<Cl~'Tiii?,MWC1C'i'a1· i;"iW(j~"i'iii'di.liildl:"i'ii"i1··R~1iiioi)~·
Group ·I ! P~ll•:m 

! ' 
14 21 28 0! 14 " " 0 

~071 0 0 0 0 
" 
0 

" 
0 

" 
0 0 

707Z 0 0 0 0 0 0 0 0 0 0 
7073 0 0 0 0 0 0 0 0 0 

707.1 0 0 0 0 0 0 0 0 0 

7075 0 0 0 0 0 0 0 0 0 0 

7076 0 0 0 0 0 0 0 0 0 0 

7077 0 0 0 0 0 0 0 0 0 

70i8 0 0 0 0 0 0 0 0 0 0 0 

7079 0 0 0 0 0 0 0 0 0 

7080 0 0 0 0 0 0 0 
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PSL Stud Number 43166 

lndMdual Animal Detai!td Cli'llcal O~rwa.w. 

PSl study Nimber 43166 

A28-Day Dietary Study in Rats 


Sex: Fmiale Da}'{s) Relati\·e to Stan Dale 

IS36 Df:l.ClinOb~ (~m Field Ob~J 

rnwkstfday Tu«atim lklen1ion Urinalim 
Groop·I I Urinulla1 -rurfiia""iro·n lirinnllou UnnabotJ Urwrusl Unurual Unu..-llal Unu;ual Votulizlilim V<X<Jlizatiou 

' 
Behavicn Bclm•1ors Behaviors Bel1aviOJS ""'~' Bdiavior> (0}1 (0}') 

' 

0 
I I ' " "' ' " 21 " 0 ' " i 21 28 0 

70il 0 0 0 0 0 0 0 0 0 0 0 I 0 0 
' 
0 

7072 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 
I 

i073 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

i07·l 0 0 0 0 0 0 0 I 0 0 0 0 0 0 0 

7075 0 0 0 0 0 0 I 0 0 0 0 0 0 

iOi6 0 " " 
0 0 0 0 0 0 I 0 0 0 0 0 0 0 

7077 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7078 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

i0i9 0 0 0 0 0 0 0 0 

7080 0 0 0 0 0 0 I 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
' 
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PSL Study Number 43166 

APPENDIX I: INDIVIDUAL ANIMAL BODY WEIGHTS1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day of test substance corresponds to 250 mg/kg/day of the active ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day ofthe active ingredient. 


Group 4: 1536 mglkglday oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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PSL Stud Number43166 

lndlvklua!Minal Bod/ Weigli$ 

PSL stu:ly Number 43166 

A28.0ay Dietary Study in Ra~ 


S~: Male Bodywci~tl (g) 

0 Dil)'(s) Re!alive 
mg/kg/day 10 Start Date 
Group I 

0 7 1.i 21 28 

7001 2.:10 29i "' 396 429 
7002 232 273 327 362 382 
7003 238 288 334 379 •IOI 
7{X).I 231 271 310 3-13 360 
7005 228 267 305 340 357 

7006 2•17 303 3,17 •10.1 •13·1 
7007 2·12 358 ·100 .130 

7008 230 "" 283 328 361 379 
7009 2.:11 29i 3-12 381 400 

7010 232 290 327 366 375 

Menn 236..1 287.7 332.3 373.2 
1391.7SD 6.1 14.0 165 22.7 28.8 

N 10 10 10 IO 10 
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PSL Stud Number43166 

lnd""idual Anima Boct,r Wei git$ 

PSL st\dy Number 43166 

A 28.0ay Oietaiy Stud/ in Rak 


s~-x: Mak 13od)"Hight (g) 

512 Da)~l'} Relative 
mglkg/dsy to Start Date 
Gr,lup2 

0 7 1.1 21 
I ' 

28 

7021 232 284 324 363 390 
7022 236 295 346 3&..' .to) 
7023 243 299 353 392 ·115 
702·1 2·16 298 3·16 383 •IOO 
7025 237 291 331 369 387 
7026 232 288 3·15 381 •103 
700.7 240 291 330 37.1 398 
7028 228 273 309 ).11 355 
7029 NI 
7030 229 "" '70 421 4'8 

271 316 359 380 

""" 236.4 289.6 337.0 398.9 1376.6 
SD 6.1 II.I 18.4 21..1 26.4 

N 10 10 10 IO lO 

325 



Page 254 
PSL Stud Number 43166 

100.vidual Animal Bact,o WeigH:s 

PSL stllfy Number 43166 

A 28-0ay Dietary stW, in Rats 


Sex: Male B<>dywcig.ht (g) 

1024 D11)~l') Rclnlivc 
mg/kg/day lo Stlll1 Dntc 
Group 3 

0 7 1.1 21 i 28 
! 

io.J[ 238 281 333 377 ·102 
70-!2 250 306 367 419 448 
7043 232 282 322 366 382 
70-H 231 295 353 ·IOI 113·1 
7(145 '.B3 288 337 378 <01 
70.16 2.J.I 308 371 ,115 11.18 
70.17 239 30.1 360 'UJ6 ,133 

70.18 2~1 303 360 <Ill HS 
7049 232 270 309 337 36.l 

7050 227 272 304 335 3'15 

M= 236.7 290.9 
SD 7.0 HJ 

N IO IO 
I""·' 13•1.3

2•1.2 
10 

I 
.\10.2 

31.1 
10 I 

37.2 
10 
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PSL Stud Number43166 

Individual Animal !kid/ Weigtts 

PSl study Numb« 43165 

A 28.0ay Dietary Sluctj in Rak 


Sc;»: l'~'ll1ak 13odyw~ight (g) 

0 Dny(~) Relalive 
mg!kgfda.y to Star! D:i!e 
Gr,lup I 

0 7 1" " I " 
701 l 165 li8 188 2J).I ' 

208 
7012 163 1811 204 22..l 228 
7013 197 210 261 282 288 
70H 187 222 220 " 2-19 253 
7015 181 205 217 2.0 252 
7016 169 195 212 225 :?SO 
7017 IS6 176 192 209 223 
7018 i7S 201 224 2SS 262 
7019 180 212 239 264 
7020 168 1% 231 "' 258 270 

M= 174.1 198.3 1218.8 
SD 12.3 J.1.8 21.9 I 12·19.8 "'"22·1.0 2<1.0 
N 10 10 10 ' 10 10 

1(RC: Reweighed. food and water OK] 
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PSL Stud Number43166 

lrdividual Anirna Boct,r WeigltG 

PSL St\IJy Number 43166 

A 28-0ay Diel:afy Studj in Rak 


Sex: l'\•malc Bodyw~-ight 

512 DB)~~) Rclntivc 
mg/kg/day lo Start Date 
Gr1'up2 

0 

I 
7 J.J 21 I 

-28 

70JJ 192 217 239 2·16 257 
7032 175 195 208 224 237 
7033 173 200 210 2281' I 238 
703·1 162 183 J"8 2JJS 219 
7035 J68 194 218 229 244 
7036 J6S 202 218 233 

J69 182 
I 249 

7037 153 Jg) 196 
7038 J93 220 236 250 
7039 183 215 241 240 ,,I 265 

260 
70.10 ]77 215 235 2'6 275 

Mom 174A 201.0 218.5 229.l 12·1'1.0 
SD 12.6 16.5 19.6 l!l.4 23.3 

N JO JO JO JO I JO 

(g) 

1 [. RC:Re'N8ighed. food and water OK) 2{RC:Re'Neighed. food and water OK] 
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PSL Stud Number 43166 

lndNidua!AnJnal Bodj Weiglis 

PSL ShdyNumb«43166 
A 28.0ay Oiei:afy Studt in Rate 

St'X: f~'Jmtl.c &.>clywdght (g) 

1024 Day(~) Relative 
mg/kg/day lo Shnt Date 
Gronp 3 

0 7 ,,, 21 I " 
7051 162 "~ 202 210 I 229
7052 162 192 216 224 238 
7053 182 210 231 249 

I 
I 267 
I 

705-1 189 216 239 255 I 267 
7055 198 224 236 268 I 277 

7056 176 21~ 239 257 I 2t'i6 
7057 166 185 20.1 221 I 237 

705S 169 '"' 215 228 237 
7059 ISO 214 238 251 

I 
270 

71160 172 198 217 225 24·1 

""" 175.6 
SD ll.8 I '°'·' 223.i 238.8 

13.3 H.6 19.4 
i253.2 

17.7 
N 10 10 10 10 I 10 
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PSL Study Number 43166 

APPENDIX J: INDIVIDUAL ANIMAL MEAN DAILY BODY WEIGHT GAIN1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day ofthe active ingredient. 


Group 3: 1024 mg/kg/day of test substance corresponds to 500 mg/kg/day of the active ingredient. 


Group 4: 1536 mg/kg.lday oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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PSL Stud Number 43166 


lndviiiral Arima! Mean Daily Body Weigit Gain 

PSL Sttdy Numbe" 43166 

A 28.0ay Dietary stu~ in Rali 


Sex: Mak M...-an Daily Body Weight Gain (.glday) 

512 
 Doy(;:) Relative
rng/kg/doy Ill S1art Dale
Gr...,np2 

0-1 
 7-• l•I l·l--21 0-028
21 -281 
7021 
 7 . .J 5.7 5.6 3.9 5.6 
7022 
 8.' 7.3 5.3 2.9 6.0
7023 
 8.0 7.7 5.6 3.3 6.1
702-1 
 1A 6.9 5.J 2..1 
 5.5
7025 
 7.7 5.7 5.4 2.6 5.4 
i02tS 8.0 8.1 5.1 3.1 6.1
700.7 7.3 5.6 6.3 3..1 
 5.6
7028 
 6..1 
 5.1 4.6 2.0 ,15
7029 
 9.3 9.1 i.3 5.3 7.8
7030 
 6.0 6.'1 6.1 3.0

Mcun 7.60 6.77 5.66 J..19 
SD 0.9•1 1.30 0.75 0.91 

N IO IO IO I 
IO 

SA 

5.80
0.83

10
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lrniviMll Arimal Mean Daily Body Wei~ Gain 

PSL stu:fy Numb« 43166 

A28-0ay Dietary Studt in Rais 


Sex: l'cmak Mean Daily 13ody Weight Gain ($i'tlay) 

Dny(~) Rdative0 
to S11111 Daiemg/kg/day 

Gr.:inp I 
0-1 7-14 1.1-21 0-282J -'8 I 

7011 J.4\.9 2.3 0.6 15 
2J.7012 2.7 0.7 2.3·'·6 

7013 7.31.9 3.0 I0.9 3.3
.Q_,701-1 5.0 4.1 0.6 2.-1I 

7015 J.73.4 3.7 L3 2.5 
3.(i 2.97016 J.i 2A \.9 I7017 2.9 2.3 2.'1 2.0 2.'l

i3.77018 3.3 \.0 3.J·IA I
7019 4.6 .l.9 0.7 2.9 3.0 

,1.07020 5.0 3.9 \.7 I 3.6 

2.93Menn 3.4<.' 2.91 1.51 2.iOI1.03 2.09SD l.15 l.03 0.60 

N JO JO JO JO JOI I 

Page 265 
PSL Stud Number 43166 
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PSL Stud Number43166 

lncividlal Arimal Mean Daily Body Weigit Gan 

PSL Slldy Number 43166 

A28-0ay Oietaiy Studt in Rats 


Sex: Frnmk M~"an Daily lkiJy Weig.lit Gain (gtJay) 

512 Thl)'(s) Relative
mg/kg/day lo Slmt Dnte 
Group2 ,_, 7 _,. 1.1 J,I .... 21 21-'.181 0-28

7031 3.6 3.l LO l.6 2.3
7032 2.9 1.9 2.3 1.9 I 2.2 
7033 3.~) 1.4 2.6 u 
703-t 3.0 2.l IA l.6 

I 2.3 
2.0 

7035 3.7 3.4 1.6 2.1 2.7

7036 <1.9 2.3 2.1 2.3 2.9 
7037 2.3 1.9 0.7 1.3 1.5 
7038 3.9 2.3· 2.0 2.1 2.6 
7039 -t6 3.7 -0.l 2.9 2.8 
70.IO SA 2.9 1.6 •I.I 3.5 

Mom 3.80 2 . .50 1.51 2.13 
SD 0.96 0.75 I 2.190.82 0.85 0.53 
N JO 10 I JO I 10 JO
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PSL Stud Number 43166 

lnciviiilal AA ma! Mean Dai1y Body Wei!tit G<in 

PSL Study Number 43166 

A28-0ay Oielary Study in Rali 


Sex: l'immlc ~lean Daily Bl•<ly Wcigltt Gain (glday) 

!024 Duy(s) Relntive 
mg/kg/dny to Stm1 Date 
Gwnp3 

o-7 7 - ­ J.t M-21 21 ..... 281 0--28 

7051 3.9 1.9 I.I 2.7 2.4 
7052 .1 ..~ 3.4 I.I 2.0 2.7 
7053 4.0 3.0 2.6 2.6 3.0 
705·1 3.9 3.3 2.3 1.7 2.8 
7055 3.7 1.7 4.6 13 2.8 

7056 5..1 3.6 2.6 1.3 3.2 
7057 2.7 2.7 2.'I 2.3 2.S 
7058 •I.I 2A 1.9 13 2.4 
7059 4.9 3.4 1.9 2.7 3.2 

7060 3.7 2.7 I.I 2.7 2.6 

M= ·1.06 2.81 2.16 2.06 

SD 0.72 O.f< 1.03 0.63 
I o:;~ , -­

N JO JO JO JO JO 
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PSL Stud Number 43166 

lndviWal Arimal Mean Daily Body Wei!#lt Gl'.ln 

PSL S'tldyNumber43166 

A28.0ay Dietary Studt in Ra~ 


Sl-X: l''l:lllalc Mean Daily B..'tly Wciglll Gain (!tiday) 

1536 Duy($:) Relative 
mg!kgldoy to Shtrt Dare 
Gri.,up.:1 

0-1 7 -- 14 l·l--21 21 -.2,.o;: o-- 28 

7071 3.9 2.0 '·O I.I 2.8 
7072 4.0 3.1 1.6 2.-1 2.8 
7073 3.9 3.4 l.7 2.7 2.9 

70i-I 2.3 2.9 2.0 0.7 2.0 
i(Jj5 H 2.4 1.6 1.7 2.3 
7076 3.9 4.1 3.3 OA 2.9 
7077 .\.0 3.7 2.7 \.6 3.0 

7078 ·I.I 3.1 1.6 1.9 2.7 
7079 2.7 4.4 1.7 0.6 2.-1 
7080 3.6 2.1 3.7 2.1 2.9 

Mcun 3.57 3.14 2.39 1.53 2.66 
SD 0.6! O.Sl 0.96 0.79 0.3•1 
N JO JO JO JO JO 
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PSL Study Number 43166 

APPENDIX K: INDIVIDUAL ANIMAL MEAN DAILY FOOD CONSUMPTION1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mgfkg/day of test substance corresponds to 250 mg/kg/day of the active ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 


Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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PSL Stud Number43166 

lndWidual Animal "'1e3l Daily Food Corm.mi;tion 

PSl Sl:u:ly Number 43166 
A28.0ay Dietary Stud/ in Rat; 

Sex: Male Mean Daily Food Coosumplion (g.tclay) 

0 Ollf(s)Relalive 
mg/kgfd!Pf to Start Date 
Group1 

3-7 1-10 10-14 14-17 11-21 21-24 24-281 3-28 

7001 28.0 27.3 27.0 27.3 27.9 223 29.3 27.2 
7002 28.0 27.3 27.0 
7000 27.0 24.5 ,., 27.3 27.9 223 29.3 27.2 

24,8 2'1 20.8 26.5 25.2 
7004 27.0 24.5 26.3 24.8 201 20.8 26.5 25.2 
7005 28.1 25.2 24.6 25.3 209 21.8 27.6 25.7 
7006 28.1 25.2 24.6 25.3 25.9 21.8 27.6 ' 25.7 
7007 29.9 21.7 28.0 26.0 ,., 228 28.3 27.2 
7008 29.9 27.7 28.0 20.0 268 228 28.3 27.2 
7009 27.1 26.8 26.9 

,... 
26.0 26.3 21.2 26.9 26.0 

7010 27.1 26.8 26.9 26.0 26.3 21.2 26.9 26.0 

I ,.,,"''" 26.30 26.55 
SD 1.08 1.31 1.17 I "000.89 
N IO IO IO IO 

I 
21.00 27.70 26.26 

0.91 0.77 1.04 
IO 10 IO I 

0.86 
IO 
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PSL Stud Number 43166 

lndividual Anmal fokai oaay Food Contunpl.ion 

PSL 9u;ty Number 43166 

A28-0ay Dietary Sluct; in Rais 


Sex: Male Mean Oaitf Food C«1sumption (g.tday) 

512 Ofrf(s)Rela!Ne 
mglkg/00[ to Start Date 
Group2 ,_, 7 -10 10-14 14-17 

I
17-21 21-24 24-28 3-28 

7021 2'.8 26.2 26.9 25.2 25.9 21.5 27.6 26.2 
7022 28.8 26.2 26.9 25.2 ,., 

27.5 27.6 25.0 ,., 21.5 27.6 26.2 
7023 29.4 21.5 'EIS 26.6 
7024 29.4 27.5 27.6 25.0 2'4 21.5 'El.5 26.6 
7025 28.8 27.8 27.4 24.0 ,., 205 21.8 29.3 26.7 
7026 28.8 27.8 27.4 24.0 21.8 29.3 26.7 
70'l1 28.1 26.2 

7028 28.1 26.2 "' 24.3 2l5 28.8 26.0 

25.9 24.3 ,., "' 21.5 28.8 26.0 
7029 28.0 27.8 28.5 28.8 27.9 240 >16 28.1 
70>1 28.0 27.8 28.5 28.8 27.9 240 >l.6 28.1 

""" SD '"" 27.10 27.25 
0.52 0.81 0.91 I "·" 

2050 22.07 28.75 28.13 
1.83 077 1.03 1.21 0.76 

N 10 10 10 10 10 10 10 10 
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PSL Stud Number 43166 

Individual AnITT!a! Mem Daiy Food CollN'llption 

PSl Shdy Mmiber 43166 

A28-Day Dietary Studj in Rak 


Sex: Male Mean Daily Food Consumption (Wday) 

1024 
m9'<1>'"" 
Grwp3 ,_, 7-10 10-14 

Dtrt(s)Relative 
lo Start Date 

14-171 17-21 21-24 24-28 ,_,. 
7041 
7042 
7043 
7044 
7045 
7046 
7047 
7046 
7049 
7050 

"'""' 50 
N 

28.3 
28.3 
29.8 
29.8 
30.0 
30.0 
28.6 
28.6 
24.5 
24.5 ,.,, 
208 

10 

29.0 
29.0 
27.8 
27.8 
29.0 
29.0 
29.0 
29.0 
24.2 
24.2 

27.80 
1.97 

10 

29.5 
29.5 
27.6 
27.6 
29.8 
29.8 
28.6 

28.6 
23.9 
23.9 

27.88 
2.25 

10 

29.5 28.3 
29.5 29.3 
27.B 27.1 
27.8 27.1 
25.2 27.5 
25.2 27.5 
27.2 286 
27-2 28.6 
no 

I "' 22.0 23,0 

26.33 27.10 

I
2.71 231 

10 10 

'"' 23,0 
2ZO 
2ZO,., ,., 
223 
223 
19.7 
1"7 

2>27 
1.61 

10 

30.6 28.6 
30.6 28.6 
28.4 27.4 
28.4 27.4 
30.3 28.2 
30.3 28.2 
30.5 28.0 
30.5 28.0 
25.9 

I 
23.5 

25.9 23.5 

29.13 

I 
27.14 

1.92 1.98 
10 10 
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PSL Stud Number43166 

lncfr;idual Animal Mein Daily Food Const111plion 

PSL 5tlfft Number 43166 
A28-0ay Dietary stud/ in Rats 

Sex: flale Mean Daily Food Consumption (9'dat) 

1536 08'/(s)Relative 

m"'g/da/ !o Start Date 
Groop4 

3-7 1-10 10-14 14-17 11-21 21-24 24-28 3-28 
I 

7061 27.8 27.7 26.8 26.2 25.6 21.3 1'.1 26.3 
7062 27.8 27.7 26.8 26.2 ,., 21.3 1'.1 26.3 
7063 
7064 "·' 27.7 26.4 25.3 27.5 2l2 27.5 26.7 

1'.5 27.7 26.4 25.3 27-5 2l2 27.5 26.7 
7068 29.4 27.7 28.6 26.7 27.9 228 >U 27.8 
7066 29.4 27.7 28.6 26.7 27.9 228 ».1 27.B 
7067 ».1 293 28.6 27.3 27.3 227 »8 28.2 
7068 "'' 29.3 28.6 27.3 27.3 227 »8 28.2 
7069 27.4 27.2 26.9 25.3 204 223 29.4 26.6 
7070 27.4 27.2 26.9 25.3 26.4 

27.90 ... 
223 29.4 26.6 

"'" 28.63 27.45 26.17 2093 22.47 29.18 27.13 
SD 1.07 0.78 1.03 0.82 no; 

I 
1.1' 

N 10 10 10 I 10 10 10 10 I 
0.78 

10 
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PSLStud Number43166 

lncfividual Animal Me<r1 Daily Food Conmni;(ion 

PSL stu:!y Number 43166 

A28-0ay Oielary Stud-/ in Ra~ 


Sex: Female Mean Daily Food Consumption (g.'day) 

0 08'/{s)Relati'le 

"""'"""'
to Start Date 

Group 1 
3-7 1-10 10 14 14-17 I 17 -21 21-24 24-28 3-28 

I 
I 

7011 19.9 17.3 17.8 18.0 17.4 14.8 18.4 17.8 
7012 19.9 -17.3 17.8 18.0 

,,, 
17.4 14.8 18.4 17.8 

7013 22.4 23.2 21.6 21.7 223 1&2 21.3 21.3 
7014 224 23.2 21.6 21.7 16.2 21.3 21.3 
7015 221 18.3 1qo 18.7 1"6 16.5 21.3 19.5 
7016 221 18.3 19.0 18.7 19.6 16.5 21.3 19.5 
7017 21.9 17.8 18.4 18.7 19.3 15.3 >J.4 19.0 
7018 21.9 17.8 18.4 18.7 19.3 1'3 .,, 
7019 19.6 20.0 21.0 19.3 20.9 ,., 19.0 

223 20.1 
70>J 19.6 20.0 21.0 19.3 20.9 16.7 22.3 20.1 

""'" 21.18 19.33 19.55 19.27 15.00 20.70 19.55 
so 1.24 2.23 1.59 1.34 I "" 1.72 0.74 1.38 1.24 
N IO 10 IO IO I IO IO IO IO 
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PSL Stud Number 43166 

Individual Animal tv'iean Daily Food Consunption 

PSL StOOy Number 43166 

A 28.0ay Dietary Sludj in Rak 


Sex: Female Mean Dail)' Food Consi.1mption (g.tday) 

512 DSj(S) Relali'ie 
mg/kg/day to Start Date 
Group 2 

3-7 7-10 10-14 14-17 i 17-21 21-24 24-281 3-28 
I 

7031 22.1 19.0 23.8 20.5 19.9 1"2 Zl.5 21.0 
7032 22.1 19.0 23.8 20.5 19.9 16.2 Zl.5 21.0 
7033 20.3 18.2 1R3 20.0 ''° 153 

,
20.9 I 19.0 

7034 20.3 18.2 1R3 20.0 19.0 153 
7035 20.3 18.3 18.9 18.7 19.0 .. 20.9 19.0 

,.,
20.l 18.9 

7036 20.3 18.3 18.9 18.7 19.0 16.0
7037 229 17.7 20.6 18.8 220 ,., 

20.l 18.9 
19.9 20.0 

7038 229 17.7 20.6 18.8 220 19.9 20.0 
7039 20.6 19.0 20.8 19.0 20.5 17.3 223 20.1 

..,., 7040 20.6 19.0 20.8 19.0 20.5 ,.,, 17.3 223 20.1 

21.23 18.43 20.45 I 19.40 20.0S 21.33 19.78 
I 

SD 1.13 0.54 

I 
2.02 

I 
0.76 1.18 068 1.44 0.82 

N 10 10 10 10 10 10 10 10 
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PSL Stud Number 43166 

PSL Sh.dy Number 43166 

A28-0ay Dielary Study In Rats 


Sex: Female Mean Dail'j Food Consumption (gday) 

1024 Day{s)Reletive 
mgf<g/dsy to Start Date 
Group3 

3-7 7-10 to-14 14-17 11-21 21-24 24-28 3-28 
I 

7051 20.9 17.5 18.4 17.7 17.3 15.8 20.5 18.4 
7052 20.9 17.5 18.4 17.7 17.3 1'8 20.5 18.4 
7053 22.0 19.7 20.6 19.5 20.8 1'5 223 

I 
20.3 

7054 22.0 19.7 20.6 19.5 20.8 105 22.3 20.3 
7055 229 23.2 20.4 20.0 20.6 163 21.4 20.8 
7055 22.9 23.2 20.4 20.0 20.6 16.3 21.4 20.8 
7057 19.9 17.2 18.0 16.S 18.0 1'8 19.8 18.1 
705' 19.9 17.2 18.0 16.8 18.0 1'8 19.8 18.1 
705' 19.6 19.0 19.9 18.3 201 163 21.5 19.4 
7060 19.6 19.0 19.9 18.3 20.1 163 21.5 19.4 

'""" 21.05 19.30
SD 1.31 ,,. I 19.45 

1.12 I 18.47 

N 10 10 I 10 I 
1.22 "" 15.97 21.0B 19.40 

1.52 0.34 0.91 1.09 
10 10 10 10 10 
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PSLStud Number43!66 

Individual Animal Mean Daily Food CoOSUTiplion 

PSL Sltdy Numb« 43166 

A 28.0ay Oiei:afy Studj in Rak 


Sex: Female Mean Daily Rlod Consumption (g.lday) 

1536 Ofrf(S) Rele!Ne 
mg/kg/00/ to Start Date 
Group 4 ,_, 1-10 10-14 14-17 

I 
I 17-21 21-24 24-28 l ,_,. 

7071 19.8 17.2 17.0 17.8 18.1 14.7 208 18.1 
1012 19.8 17.2 17.0 17.8 1a1 147 18.1 
7073 21.t 19.6 17.0 19.9 ,., 20.8 

19.2 19.6 19.1 
7074 21.1 19.2 19.6 17.0 19.9 162 19.6 19.1 

I 7075 20.5 19.3 19.5 19.S 19.0 tao 21.1 19.4
7076 20.5 19.3 19.5 19.5 19.0 1ao 21.1 
10n 20.5 19.8 19.4 19.7 19-6 ,., I 19.4 

20.1 19.4 
7078 20.5 19.8 19.4 19.7 ,., 

19.0 19.0 19.7 
19.0 19.0 ,

19.6 .. 1>7
7080 19.7 ,., 

20.1 
7079 19.9 , 20.6 

19.9 

.. 19.4 
19.1 

20.6 19.1 

I 
""" 20.18 18.90 19.08 

SD o.n 0.96 
10 10 I 

1.11 
N 10 

I 
18.73 19.13 15.63 20.45 19.00 

1.17 064 0.55 0.55 052 

i 10 10 10 10 10 
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PSL Study Number 43166 

APPENDIX L: INDIVIDUAL ANIMAL FOOD EFFICIENCY1.2 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

1 Food efficiency = Mean Daily Body Weight Gain 
Mean Daily Food Consumption 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: 1024 mg/kg/day of test substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day of test substance corresponds to 750 mg/kg/day of the active ingredient. 

2 
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PSL Stud Number 43166 

lrd\lidual Animal t.1eai Food Efficiency 

PSl StlK!y Number 43166 

A28.0ay Dietary Study in Ram 


Sex: Male J'Qod Efficiency 

0 Day(~) Rdalivc 
mglkgldny to Start Date 
Group I 

0-1 7....,. J,I 1,1-21 21 -28 

7001 0.36 0.25 0.26 0.18 
7002 0.26 0.28 0.18 0.11 
7003 0.32 0.26 0.26 0.13 
70CM 0.2·1 0.22 0.19 0.10 
7005 0.2.J 0.22 0.19 0.10 
7006 0.34 0.25 0.32 0.17 
7007 0.36 0.26 0.23 0.17 

7008 0.29 0.23 0.18 0.10 
7009 0.31 0.24 0.21 0.11 
7010 0.32 0.20 0.21 0.05 

M= 0.30·1 0.241 
SD 0.0·16 0.025 Iom0.0-1" 

I0.121 
0.040 

N ID ID ID ;ID 
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PSL Stud Number 43166 

100ividu3: Animal Mean Food Efficiency 

PSL Sl:udy Number 43166 

A 28-0ay Dietary Stud/ in Rak 


Sex: ~fak Food l::Jlicicncy 

1024 D:1y(~) Rel11li\•c 
mg/kg/day toS1art Date 
Group 3 

0-1 7 ...... l•I l·l-21 21_,28 

704 l 0.27 0.25 0.21 0.13 
7(}12 0.35 0.30 0.25 0.15 
iO·B 0.30 0.21 0.23 0.09 
7044 OJS 0.30 0.25 

''"' 
0.18 

OJI 0.24 0.22 0.12 
i0.l6 0.37 0.31 0.2•1 0.17 
70.17 0.37 0.28 0.23 0.1~ 

7(}18 0.35 0.18 0.2-0 0.lS 
7()J9 0.23 0.23 0.18 0.17 

7050 0.27 0.19 0.20 0.06 

Mean 0.319 0.258 0.227 0.139 
SD 0.051 0.0•11 0.026 OJJ.10 

N 10 10 10 10 
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PSL Stud Number 43166 

lrdividual Animal Mean F<Xld Efficiency 

PSL study Number 43166 

A28-0ay Dietary studj in Rats 


s~-x: Mak Food EflkiC"ncy 

1536 Da:y(1) Rciutivc
m~gldny !(lStnrt Date 
Gwup-1 

0-7 7-1·1 l·l-21 21-28

7061 0.34 0.25 0.21 0.14 
7062 0.34 0.2.~ 0.22 0.16
7063 0.23 0.19 0.22 0.13

706-1 0..10 031 0.30 0.16
7065 0.35 0.27 0.22 0.15
7066 0.34 0.26 0.23 0.13
7067 0.33 0.2·1 0.20 O.M
7068 0.29 0.22 0.19 0.12
7069 0.36 0.17 0.19 0.10 
7070 0.30 0.2•1 0.20 0.16

M= 0.329 0.2<11 0.217 0.139
SD 0.0·16 0.0•10 0.031 0.019

N 10 10 10 10
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0 

mg/kg/day 

Group I 


Day(~) Reluli\'e 
loSlurt Date 

0-1 
 1-1.1 J,l ..... '.H 21 ..... 23 


7011 
 0.12 
 0Jl8 0.13 0.03 
7012 
 0.22 
 0.13 0.15 O.OI 
7013 
 0.10 0.33 0.14 O.OI 

701·1 0.27 
 -0.01 0.19 0.03 
7015 
 0.19 
 O.o9 0.19 0.07 
7016 
 0.20 
 0.13 0.10 O.l9 
7017 
 0.16 
 0.13 0.13 0.11 

7018 
 0.20 
 0.18 0.23 0.05 
7019 
 0.25 
 0.19 0.04 0.14 

7020 
 0.22 0.24 0.19 0.09 

Mom 
SD 

N 

0.193 
0.055 

10 


0.1•18 
0.093 


10 


0.149 
0.057 


10 


0.080 
0.052 


10 


lrdividual Animal Mecn Food Efliciency 

PSL study Numb« 43166 

A28-0ay Dietary" Studj in Ra!i 
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PSL Stud Number 43166 
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PSL Stud Number 43166 

lrditlidu<I Animal Me-<11 Food Efficiency 

PSl 5tud'f Number 43166 

A28.0ay Dietary stud/ in Rak 


Sex: 1'~11mlc l'ood Effici~'J1cy 

512 D11y(;r) Rch1tivc 
mitfkgldoy loSt:irtDalc 
Gro11p2 

0-1 7-1·1 l·l-21 21-.28 

7031 0.20 0.14 0.05 0.08 
7032 0.16 0.09 0.1! 0.09 
7033 0.23 0.08 0.13 0.08 
70H 0.18 0.12 0.07 0.08 
7035 0.23 0.18 008 0.12 
7036 0.29 0.12 O.li 0.12 
7037 0.12 0.10 0.03 0.07 

7038 0.21 0.12 0.10 0.12 
7039 0.2-1 0.19 -0.0l 0.14 

70l0 0.28 0.111 0.08 0.21 

M= 0.215 0.128 0.077 
SD 0.052 0.037 0J}12 

I0.111
0.0.11 

N 10 10 10 10 
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PSL Stud Number 43166 

Individual Animal Meiill Food Efficie1q 

PSL study Numb« 43166 

A28-0ay Dietary Studt in Rali 


Sex: l'cnialc J'ood Ellkki~y 

l:B6 Da)'(~) Rdalivc 
mg!kg/dRY lo Start Date 
Gr,iup4 

o-' i-14 1·1-21 21-28 

7071 0.23 0.12 0.22 0.06 
7072 0.2.1 0.18 0.09 0.13 
7073 0.23 0.18 0.09 0.15 
707·1 0.\-1 0.15 0.1! 0.0-1 
7075 0.19 0.13 0.08 O.W 
7076 0.22 0.21 O.li 0.02 
7077 0.23 0.19 0.1'1 0.09 
7078 0.23 0.16 o.os 0.10 
70i9 0.15 0.23 0.09 0.03 
7080 0.19 0.11 0.19 

I
0.12 

M~ 0.206 0.165 
SU 0.038 O.O•IO 

I0.12. 
0.052 

•.083 
0.01·1 

N 10 10 10 10 
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PSL Study Number 43166 

APPENDIX M: INDIVIDUAL ANIMAL MEAN DAILY DIETARY INTAKE OF 

SOY LEGHEMOGLOBIN PREPARATION1 


PRODUCT IDENTIFICATION 


Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day oftest substance corresponds lo 250 mg/kg/day ofthe active ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day ofthe active ingredient. 


Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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PSL Stud Number 43166 


lndvict.1al Arimal Mean Dietary Intake. 

PSL Stl.dy Number 43166 

A28-0ay Dietary Studj in Rats 


Se.~: Male Dietnry lnlnke Vnri11blc> (mg/kgldny) 

512 
 Day(~) Relative
mgil:sfday to Start Date
Gr1.'11p 2 
 ···-·- ­o-.7 ····-~ T~ --7·:.,~·14 0 --· 28 

7021 
 <182 I 
 5-1'1 512 
 ·191 ·180
7022 
 ·169 I 516 ·182 
 ·171 ·15i'I 
702,, 468 
 526 476 
 458 
 .;156

702.J 466 

7025 
 480 


I 533 486 
 472
 ,164

551 500 
 511
 48' 
7026 
 487 
 542 
 -182 493

7027 
 ·li·I 521 
 493 
 492
 "' 468 

7028 
 503 
 55{> s:n '" 507

7029 
 ,189 519 
 .j<)2 -168 ·163 
7030 
 535 
 598 
 576 
 557
 :;35

Mean ,185.<I 540.5 503.2 ·195.9 ·178.9

SD 20.9 I 24.5 30.7 33.2 24.7

N JO 10 
 JO I JO I 
 JO

­
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PSL Study Number 43166 


Jnciliid.ial Arimal Mean Diel<uy lnlllke. 


PSL Su:ly Number 43166 

A28-0ay Dielary Stud,' in Rats 

Se.": Male Dictruy Intake Vrufable (111glkg/day) 

102·1 Day(s) Rc!ativ;:­
nig/l:lt"dny to Start Date
Group3 --------r- --·--:r:~:;1:r····---·-·1 ···--·-·14-:.:21----T- -----21--=;~-1--·o::-2if'''___
 -

0 --· 7 

I 


70.11 928 1188 
 1129 
 JOJ.1 1009

i0-12 866 I 
 1083 
 1020 
 929


I
70.13 989 
 I 
 I l.J2 1089 
 1010 
 1001


iQ.l.t 

'" 
967 
 1065 
 993 
 905 
 925 


7045 
 IOI! 1172 
 1012 
 1048 
 !003
7Q.16 954 
 1079
 921 
 "' 919 

7047 
 981 
 1079
 998 
 948
 ·946
7048 
 979 
 JOSI 992 
 929 
 937


70.19 I 992 
 1032 •)j.j
 975 
 93-1

7050 
 998 
 1037 I 
 965
 I006 952


Mean 966.5 1095.9 1007.2 973.0 95,1_7

SD -12.5 535 61.7 49.J 36.0
N IO I IO I IO I IO I
 IO 
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PSL Stud Number 43166 

fncivicital Arimal Mean Dietsry Intake. 

PSL Shdy twmbef 43166 

A20-0ay Dietary Studj in Rali 


Sex: FenHlle Dieto.ry Jntnke Vnrinble {mglkg/dny) 

512 Day(9) Rl."!ath-c 
mgfkshlay to Stnrt Date 
Cil'l.~Up2 - ­ --··=.·.,--r·-··· -­ --­

7 ... 14 ---­ -1-.r.:~·21----- _T_______i1-:::;-2·s·---r---o..~·2s·--- ·­

7031 'IS! 550 
r 

·18-1 ·180 ·180 
i032 ·198 622 5·13 523 
7033 472 513 517 '" I 

532 
481 

7034 510 552 "' 513 521 
7035 '80 523 '91 '60 476 
7036 470 513 487 451 I 469 
7037 608 
7038 474 

7039 505 
I 

037 652 '68 601 
-190 495 -122 

7().10 513 I 
506 ·181 .n; "'·18! 

513 481 ,158 ·177 

Mean 1198.0 I 5-11.9 518.8 ·182.ol ·197.8 
SD 43.5 I 49.9 

N IO I 10 I 
5.\.9 
10 I 

41.9 
10 I 

42.S 
10 

365 

http:Dieto.ry
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PSL Stud Number 43166 


lmividJal Arimal Mean Dietary Intake. 


PSL Sl:udy Number 43166 

A28-0ay Dietary Study in Rats 

Sex: Ferrmle Dierruy lntnke V1ufoble (mgll:~day) 

1536 
 D11y(1.1) Relative
mg/kslillly 
Group4 ---·-----r--- to Start Date

0 ...• 7 7 
 -
-· 14 
 ········1 --- -,4~~21·--·-r-- ·---- -··--···-­

21 -•28 -r---oc:::"­ -·······-·­

7071 
 [<Ill 1-175 
 1479 
 1,13·1 1-102

7072 
 1<13! 
7073 
 1350 
 I
 J.161 1496 
 1·173 1'118

1565 
 1455 
 1380 
 1388


7074 
 1405 
 1679 
 1560 
 1511 
 1489


7075 
 1504 
 1643 
 1597
 1553 
 1524

70_76 1610 
 1683
 1548 
 1-199 
 1534

7077 
 1391 
 1521 
 1-156 
 1323
 1376


7078 
 151:M 1717 
 1670 
 1524
 1573

70i9 1'121 1499
 M2! 1372 
 138·1
7080 
 1703 
 180-1 
 1690 
 153-1 
 1618


Mean MSl.l 161).1.6 1537.2 1460.2 M70.<I

SD 115.0 
N IO I 

116.7 
10 I 92.3 

10 I 
79.0 
10 I 


88.2
10
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APPENDIX N: CLINICAL PATHOLOGY 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Submitted by: 

Dupont Haskell Global Centers 

for Health and Environmental Sciences 


P.O. Box 30, Elkton Road 

Newark, Delaware 19714 
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Sruo\' 'l'll'LE: 	 Clinical Pathology Re:;;u1ts for 
Soy L.:ghen1oglobin Pr~paration: .·\ 28·l)a}' Dii:t.'\J'Y Study in 
Rats. 

A1rr110R: 0.ni•e Hoban. B.A. MLT (;\SCP) 

C'Ll~IC.\l. PA1·1101..oGV 


Rr.st11;rs (.'O/\IPl~r.Tr.D: July 20. 2017 


Pt<:RJ'OR:\llNG l..ABORATORY: 	 E.1- du Pont <It! Nc;:1nours and Company 
DuPont Haskell Global C.:111c-rs for 
n~~lth & En\·ironmcntal Scicnl!cs 
P.O. Box 30 
?\.:wark.. fkla\\'af¢ 19714 
F.S.A. 

WORKREQl'l:ST NUMBER: 21641 

SERVICE ['ODE NUl\IBER: 1611 

l'IJENT: 	 Product Safety [..;1.bs 

2394 l'.S. Highway 130 
Da~1on. Nc\v J1?rscy 08810 
l.-.S.A 

CLIENT Srt:D\' NU.IBER: 43166 
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Clinical P.~tholoJ!.\' Roults f<lt' 

Soy l""ghi:iooglobin Prqi;srnlion: A 2S·D3y Di<:Uiry· ~1udy in Rill• 


GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT 

The work performed nt DuPont Haskell was conducted in compliance with U.S. FDA (21 crR 
part 58) Good Laboratory Practice Standards. which arc compatible with current OECD Good 
Laboratory Practices. 

Client: Product Safety Labs 
2394 U.S. Highw11y 130 
Dnyloo. New Jc:r.>cy 08810 
U.S.A. 

Rcportm by: ___ 

Senior StaffToxicologist & Pathology Coordinator 
E. I. du Pont tic Ncmour.; und Company 

(b) (6)

Denise Hoban. B.A., MLT (ASCP) 
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Clinical PalllOIO&) Rc.~ull!. for 
Soy U:ghcmoglobin Pn:pnmllon: A2S·DllY Dict.'U)' Study in Rais 

QUALITY ASSURANCE STATEMENT 

\ 1fork Request Number: 21641 
Ser.dee ((ide Number. 1611 
PSL Study Number 43166 

Key inspections for the above referenced clinical J>lllhology study were completed b}' the Quality 
Assurance Unit of DuPont Haskell and the findings were submitted on the following dates: 

/Joie f!g>ytfeJtu: 
P7i11tipul Pl Stlltl)' SD 

Audlll>at~ /nv<$ligut11r <PIJ Man"Kcrnrnl IJirm1w (S/JJ .ttanugmtl!lrl 

l!C!!l!!Slt~n!JdB£1; 
20 October 2016 21 O.::tobcr WI(, 21 Ck1olx:r20l<t 21 Octobcr20l6 21 October 201<1 

BEll!Hlllkmah 
29-JO Nmember 201'1 30 Nm'Cmbcr 201(, 30 No~cnll>cr 20 I<• JO No\-cmbcr 2016 JO No' cnib.:r 20 Jc. 

'' l>cccmbcr 2016 IJ Dcc.:mhcr 2m6 'I Dccc11~r 2016 ') lkttn'lbcr 20 I<• ., December 2lllt. 

Reported by: ---~ 
Jessica uarc1a-ArDutt 

Quality Assurance Auditor 

(b) (6)
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Clinical l"Jtholog~· l~ult!I fOf 

Soy Legh1:moglobin Pn:parnlion: "28·Day Di~'l.11)' Stud~· in R.111< 


CERTIFICATION 

I. the undersigm.>d, dcclnrc that these rc~ults 1mwidc Dccuraic data 1)btaincd from lhis $luJy. 

L~Ut.'d by 

Priucipal ln~lor: 


Sciiiur SID.IT T<.>dcologisl & Pathology Coocdin~tur 


(b) (6)

---------- ­
Ocnis.c Uohon. ll.r\ .. Mt:r {ASCl'i 
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Clinical Pathology Rcsu]l<; for 
Soy Lcghcmoglobin Preparation: A 28-Day Dietary Study in Rats 

STUDY DESIGN 

1\ 28-day dietary study in rats \Vas conducted at Product Safety Labs (Dayton, Ne\\' Jersey, 
U.S.A.) on bcha1fofhnpossihle Foods, Inc. (Redwood City, Califon1ia, U.S.A.). Groups of 
10 n1alc and 10 fc1nalc rats \Vere fed 0, 512. 1024, 15361ng/kg/day Soy Lcghc1noglobin 
Preparation \Vhich corresponds to 0, 250, 500 and 750 111g/kg/day ofactive ingredient Soy 
Leghe1noglobin. Sain pies \Vere collected for clinical pathology evaluation on test days 22 
and 29/30 and \Vere shipped to l)uPont Haskell for analysis. 

MATERIALS AND METHODS 

Clinical pathology muilyscs \Vere conducted on smnplcs collected on test days 22 (hc111atology, 
clinical chcn1iMry. and urinalysis) and test days 29 (1nalcs) and 30 (fcn1alcs) (coagulation). 
Hcn1atology n1casurcmcnts \Vere conducted on \vhole blood on the day of collection. Clinical 
chen1istry and coagulation 1nea..,uren1ent'> were conducl!i!d on sainples that \Vere frozen until 
analysis. All blood sa111plcs \Vere evaluated for quality hy visual cxrunination. Urinalysis 
1neasure1nents \Vere conducted on the day of collection. 

1. Hcn1atology and Coagulation 

Con1plete blood cow1ts.. including reticuloc)1es.- \Vere detennined on an Advia 120 He1natology 
Analy-t.cr. Blood smears, stained \Vith Ne\\' tvicthylcnc-Bluc or \Vright-Gicn1sa.. \Vere prepared 
front each anilnal undergoing a he1natology evaluation, but \Vere not needed for exa1nination. 
Coagulation ti1nes \Vere detennined on a Systnex CA-1500 Coagulation A.natyzer. 

·111e follo\ving para1neters \Vere detennined: 

red blood cell count red cell distribution \vidth 
hen1oglobin absolute reticuloc)1e count 
he1nntocrit platelet count 
111can corpuscular (ci.:11) volu1nc 'vhite blood cell count 
n1ean corpuscular (cell) he1noglobin differential \\'hite blood cell colmt 
n1ean corpuscular (cell) hen1oglobin concentration 

prothron1bin ti1ne activatl.':d partial thron1boplastin tin1c 

2. Clinical Chctnistry 

Sen1111 clinical che111istry parmneters \Vere detennined on an Olyn1pus A.lJ640 Clinical Che1nistry 
Analyzer. 

1l1e follo,ving parmneter.; \Vere detennined: 

aspartate an1inotransferase glucose 
alanine mninotransferase total protein 

-5­
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Clinical Pathology Result-. for 
Soy Lcghemoglobin Preparation: A 28-Day Dietary Study in Rats 

sorbitol dchydrogcnasc albu111in 
alkaline phosphatase globulin 
total bilirubin calciu1n 
urea nitrogen inorganic phosphorus 
creatinine sodiu1n 
cholesterol potassitun 
triglycerides chloride 

3. Urinalysis 

lirine vohune was 111easured, and appearance (quality, color, and clarity) \Vas evaluated visually. 
Urine protein \Vas 1neasured on an Olympus .AU640 Clinical Che1nistry Analyzer. Other urine 
constituent<> \\'ere semiMquantitatively 111easured on a Clinitek Atlas Auto1nated lJrine Che1nistry 
analyzer. Sedin1ents front urine speci1nens \Vere evaluated 1nicroscopically. 

·111e follo\ving paran1eters \\'ere detennined: 

quality ketone 
color hilirubin 
clarity blood 
volurne urobilinogen 
specific gravity protein 
pH tnicroscopic urine sedi1nent exmnination 
glucose 

-6­
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Clinical f'l:lthology Result" for 
Soy Lcghcmoglobin PrCP'Jrntion: A 28-l>'Jy Dietary Study in Rats 

STATISTICAL ANALYSES 

Significance \Vas judged at p < 0.05. Separate analyses \\'ere f:crfon11cd on the data collected for 
each sex. Statistical analyses \Vere pcrfonucd by Provantis'16.< > 

!vlcthod of Statistical Analvsis 
If preliminary lest is not lfpreliminary test is 

Parameter Prcliminnrv T~t siPnificant significant 
Transforms of the data to 
achieve normality and 
variance homogeneity 

Levene·s test for were used. The order of One-way analysis of 
homogcncityw and 4 lransfom1s attempted was Clinical Pathology• \'arianceC l followed hy Shnpiro-\Vilk te..<>IOJ for Dunnett's test1~ 1 log, squnrc-mot, :md rnnk­
nomrnlity order. If the log and 

square-root transfom1s 
failed, the rnnk-order wm; 
used. 

a 	 When an individual observation was recorded as being less than a certain value, calculations were performed 
on half the recorded value. For example. if bilirubin was reported as <0.10. 0.05 was used for any 
calculations performed with those bilirubin da~. \.Vhen an indi\'idual observation wa.<> recorded as being 
greater than a certain value, calculations were performed on the recorded value. For example. ifspecific 
gra\'ity WHS reportl!d as> I. JOO, I. JOO WIL<> u..-;ed for any calculations perfom1!!d with those speciric gravity 
data. 

RECORDS AND SAMPLE STORAGE 

For the \Vork conducted at J)uPont Haskell, speci1ncns (if applicable), raw data, and the clinical 
pathology report \viii be retun1ed to the client \Vithin 6 1nonths atler the final report issues. 

REFERENCES 

1. 	 Provantis'ei (2012). Tables and Statistics (version 8). Inst<,)'111 LSS, Staffordshire., lT.K. 

2. 	 Levene, H. (1960). Robust test for equality of variances. C'ontrihlltions to Probabiliry and 
Statistics (J. Olk.in. ed.), pp 278~292. Stanford University Press. Palo A.lto. 

3. 	 Shapiro, S.S. and \Vilk, !vl.B. ( 1965). An analysis of variance test tOr nonnality (co1nplete 
san1plcs). Biometrika 52. 591-611. 

4. 	 Snedecor, G.\V. and Cochran, \V.G. (1967). Statistical Afethods. 61
h edition, pp 246-248 and 

349-352. TI1c Iowa State lTnivcrsity Press. Io,va. 

5. 	 Dunnett, C.W. (1964). Ne'v tables forn1ultiple co1nparisons \vith a control. Biomelrics 20, 
482-491. 
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TABLES 
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Clinical Pathology Result<> for 
Soy Lcghcmoglobin Prcparotion A 28-Day Dietary Study in Rats 

TABLES 

EXPLANATORY NOTES 

AS~.!\!·:VlP..T!OIJ:::: 

Gonoral 
SD zrar:danl <l.::v1;;iti.:'n 

!'1 numb"r <•f ·1aluo::s us":d ln ·:al,;ulat!on 
D:ff p•:r';"nl d1ff•!rr:;1·=•! fr·:m c•>nt:o:·l 
ot no ·Jat:;:i. 

Sunmary of Hamatoloqy Values 
P,B•~ t'•';I t'h")j c:"'ll ·~~·unt 


HGE h<!m:·gl•)bin 

HCT h·::mat.:,,::r1t 

1.:cv m<:an .;.npus•:ul<it 1':•:ll1 v·:·lurnr: 

P.CH ln<:•ln C•Jlpus<:uJ.~r (<:.-,11) "''"":;;_;l•:•blh 

HCHC m":,1n corpus.-::ular 1c-:ll) h·:mogl·:·b1n ·:onc.;ntr.:iti(•!"l 

RI•'"' n:'l ·=~11 dJ.slrlt·u~hm w.1.ctth 

PLT platel>!t C·~Unt 


\'!:IC Wh1t(' l:>lor,d CC'll ,~,')llflt 


1\NE1J absol\lt•:i n":utrophll (all t-.•rms) 

AtYM c'lbSC•luto;, ly111pho·:yto:: 

i\MO!! ;:ibc,,Jutr: monocyr.r: 

AEOS JJ:isolut>:· <:t~·s1noph1l


.w11s ,,b,.,.,,.1,,t., r,,,,.,.,ph1l 

11L1JC ,,i:.s,:ilut.:, larq;, unstain·'d c.:,11 

AR!::T abt:<:'lUt<: r<::t!<;Ulo·:-Yt•:O 


Sunmary of Coaqulation Val.ues 
PT prothrombln t:.l.W\: 

AP'!'T act1v1tted partHtl tht(mbvplasnn nm.; 

Sunmary ot Clinical Chemi11try Val.ueit 
AST t1Spt1rt<1t-: arn1notr.:1nsfer.:1l<e 

A!.'r ;1l,i:11ne ::ulllnotr'1ncfer'10':! 
SL'H ::;•:·rb1tol d<::hydr-:•rJ·~na:;<:: 

Al.Kl' ;1ll:'1l 1n".' pho::pfm~<'~"' 


BILI tQl'<!l llllll:Ubl!l 

BUl1 ur<::« n1troqo1 

CRf:A c·r-,.:1.t inln~ 


CHO!. Ghole::;terol 

TRTG ~r1glyc.,r1d"!< 


GVJC glu,:oso: 

'l'P totnl protein 


J\J,?, 
 1tlbumin 

GLO~ glol;ulln 

CF\LC •:al·:1um 


pi;:.tas,;1um 

Cl. dc:l('t 1':(.,. 


Sunmaey of Urinalysis Values 
'JVOt. vol11111<: 

pH the lc-g,:i.r1~h'TI ot ~h·:: r•::c1pr•)C<1l ')t th~ hydro-;1·~n l·)r. .n,:>:nt~atlvn 

SG ~p~Clt\C \/r.'lV~t'i 


Uf;(• 11rollillnc:-,;1-.n 

1JWl'F- prt•te'ln 


lFHS 
1/A 
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Clinical Pathology Result'> for 
Soy Lcghcmoglobin Preparation: A 28-Day Dietary Study in Rats 

TABLES 

EXPLANATORY NOTES (Continued) 

il?.!<i::.<::V!i\T!OllS: (C~·nti nu,..d) 

sunrnaxy of Hematology valuoi; 

Sunmai:y of Coagulation Values 

Sunmary of Clinical Chemistry Val.ues 

Su1111101ry of Urin;i.l.y"1" Val.uo" 


G[<;>Ups wlth 1d'lnt.l.cul vulu\:s m11y v.:u:y ln ~t.at1~t.1cal s1crn1lH:un1:-::, /:<.:<::uu:::e tal,ulatcd s~atlStl'W 
aro;- r•;.und<;d t·:• fi,w.;r d.;.-:1mal plac"'s than th.;:, val\!'lS US>?·;, f~~r statlstlc<il d<::termlnatlon. 

'!'h1s calculatH•n ls p;;rf.:•rm'ld up~·n full pre.c1s10n rn,...;ins an,;.t not th<:- rounded velu.-,s d1splay.:d 
w1r.h1n thl::: repM·t. 

l.'ttlculation -:if m'lan, SD, .;;nd "D1ft may vary fro:u c"mputer·g'.'n.;.rat-:,d values due to d1ft.,r;,ncl!s 1n 
round1nq. 
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Clirucal ~thology I<c::.ul!s for 

S~-.y l.eghcmoglobm Preparation A ~S-D11y Dietary Study m Rat~ 


Table 1 
Sun1mary ofHcmalology \·-aluc!; for /'I.talc Rats 

._

~lllF~ fSl#:irk.tlT11t bw'lld o.nnrrt1 \lit TranWmlllxin :AuWnJ!icJ 

t'#'fOUJl ;:, :Sl2 n~'kf.•Wy <'!1c-.t ~1Jh•Ut111.°' .-.~pontl:ltu ;:5u ~'4·Wty11ftlu1<\l:U\'t".dicnl 
(;roap ~: I0:.1 ~4,.d11r~~he1 IS!literua.:c C.:'Oln!O)ldub:l.:J 5(1(J !t1£.>'4'dity ~>ltlz ni:th't-ili;pcdj~m. 
G!l"t• ·I. 15)J> a~·l:,;.'olA'/ ~~f!l.'11 ~ub':lma.:v l~Jl'"~ulfit~· ':'50 u~'l.t.'tlll~ •i'tltu 1'"liW Ul;flldlU!U 
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Clinical A!thol~.., lk>ul1s fee 
Soy Le!ghl!m~lobm Pr~par:ation A ~S·D11y Dietary Study m Rals 

Table I 

Sununnry of Hcn111tology Values for ~tulc Rats {Continued) 
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Table 2 
Sun1mary of Hcnuuology Values for f CJnatc Ruts 

Gsntnilfodnm. [Stahb;l'll Ttd: A~md~ lliltiTrinrlmnnbm .A:iti:rnm:J 
1~Tim Dlllttlll 2S>ditd p <O Q5] 

!.'1wfl ~- 512 n¥i·~·Wy l'fill'l1 ~ul>'AnlM.1l ~1~poml5 t'1 !Sii 111~%.'ihty o!thn ;Kl\\'t' in;JWient 
Gtcqi ): lfl:?~ R.t;.l:f.ida)·.,f1l!'JI iruli1l111i;:I! ~patdtito Silll ~'Wry ~..-t~ 1a:ti.\~ill',P1ldicm1 
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Table 2 

Sun1n1ary of J~emafology \·'alucs for Fc1nali: Rats (Continued) 
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Tablc3 
Su1nmary of Coagulation \'alucs for 1'.·lalc Rats. 
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Tablo 4 
Sumn1ary ufCoogula1itlfl \falucs for Female Rats 
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Sun1n1ary of Clinical Chemistry Values tOr ~'1alc 
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INDIVIDUAL ANIMAL CLINICAL PATHOLOGY DATA 

EXPLANATORY NOTES 

A!l!l!U:VJATlO!iS: 

n~·:: -:•hs•:rv•::rl 
not tal:en, not petfc•tmed, not ob1'.:rv.,d, or r.;,sulre not 1:al1d 

l:!.'.m mnny 
K::>d modetiile 
llPH n•)t poerfotm~d due tl• hem-~lys:u~ 

or: r,,,mpJc: condtrl•':>n or~ f,,r t<:'!':tin\l 
ppm pa(t~ )h:l' millhm 
QNS ,-;ainpl" q11,~ntity n•:'t "11:'.fi•:ient (or t>:!:'tin<J 

lndiv1dui\l H.;<m,1tolc1ry V,1lu<os: 
WB y,•h::>l•: blc-cd cond~ t.:c•n 

R!.<C' t·::·~ blo·~·1 c-:11 count 
rn;r, h(:me>gloV1n 
!lt'i' he:m11to.o:r1t 

!KV mc;:m corpu:::cuJ,1r (,~ell) Yolume 

MCH m.;ian ':4'rpus-:ular ~';•.dl) hemoglobH• 


MCHC mo::dn corpU!:<c:ular (co::ll) !v:moglobln concen<:td.t~Oh 
RDW red c<!ll dtctnbur.tr-n •,,:1dth 

PLT plato:l·"t count 

l'>'i>C' wh1t.;o- bl(":-:i c!':ll 1;ount 


NIEU dbs,:,lut.;, neutrophil la.11 tc•rms) 

AL'lt1 ab::olut·~ lympho.;yt.-: 

AMON "b01olut<o ln•:>n•)C)ft'' 

AEOS al.>solut" "''~lnophll 


J\BAS iilisolUL"' bl:IS'Ophll 

ALUC absolut<:: large unstained coell 

ARET abcol nte re t.1 cul ocyr.e 


Ir.d1v1dual Coi1911lat1on Valu«E! 
PHf.M p1J.S!nll hemoly::i:: 
t'LH' pla~ma lipo:mi.i. 
f'lC'r pi,~"m" •ct-:ni::: 

PT JJrothrw1lJ1n tlm'o 

ACTT <l<:'tlV'1tO:~i p,ittl'11 th!•J;tlboplJ.~tln tlm<; 
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Clinical Pathology Result<; for 
Soy Lcghcmoglobin Preparation: A 28-Dny Dietary Study in Rats 

INDlVIDUAL ANIMAL CLINICAL PATHOLOGY DATA 

EXPLANATORY NOTES (Continued) 

lnd1vtd1H1l Cl1n1c::d Ch(;l'l'll.'.'try V-:ilu.e:::: 
ITT:M h~mc.ly!i.1~ 
LIP l1p.::mta 
1CT 1c:::<.!rU!.' 
AST aspartat'! am1n•:·transf,,ras~ 


ALT .::iJ.:mln'! wn1notrnn>Jf•'n"-'~ 


SDH sorblt<:>l <l<:!hydrr..--~<:;nas°" 


ALKF all:al1n.o phospharasi:. 
BI!.! tor,11 bt!trubtn 


BUN ut•"a nltt<,>g•~n 


CR.El\ ·~r<':atinin<': 


CHOL chol"'stE:r~·l 


TklG tr1qlyc°"udQZ 

GLUC gl"'"""''' 


TP total prvt.,1n 

;,Lil albuml/1 


GLOB ·globul:n 

\:A!.C .:::a\,~\ nm 

!H!S 1w~:ganic phospho~ous 

NA sodium 

K pota:::c111m 


CL chlc,nd•: 

:;:nd1vi.:lual. Unnalyeis Velues: 
Q1JAL qu,1hty lmo.;!1f1'":; ,:olorJ 

CO!. color 
Cl.AR CldHty 
UVOL vc-lum'= 

pH th<? l•i.;iarnh:n of th" r·~c1prc<:al ,.;:.~ th" hyd~og<m l•Jn cc•nc"ntr.at~·:.n 

SG cpcc1 f:c gr,w1 t.y 
UG!.C Gl uco,;-. 

KET ):"ton" 
\JBil, b1llrub1n 


El..D b1.-;.<Jd 

IJRO \lrob1 l l"O']Cn 


\JMTP pr.;.t"ln 

!nd1v1-:ll1al IJnn': l11•:r.:>!t~op1c <:>:"1!n1ncition Vnlnc:;: 
EPI'r ep1th~l1al cell::: 
t.JWilC ur~n~ •;:hlte bloc~J ct1lls 
UR!'.C urin<:' r+:'d blood •.;:°'"1.!s 
NCP.Y norm!!l cry.::t!!l:; 
M!CR ;ntcr•)Or<;,~ni.sn>s 

SP:<:P. sp·~rm 

REPI ~-onal epltt1·~lial cell 

WJC mu·~u::: :::t r;:i:id 
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Clinical Pathology R~sult'i for 
Soy Lcghcmoglobin Prcparntion: A 28-Day Dietary S1udy in Rats 

INDIVIDUAL ANIMAL CLINICAL PATHOLOGY DATA 

EXPLANATORY NOTES (Continued) 

Wh"n :r.d!vi<l11<1l Hn\m11l dat" "'" nol '"port.,d, it: m;iy b" du., 1;0 Nooe ,,f t!J<' Collowing r.-,ll!i"O:l!i" -:•r 

th<o sa1",pl<o was clc•tti;d ~CLOT) 

th•or1' ,,,.,.,,. in,;uff1c1':nt ,;rnnpl" f·n t·~:1~1n.::i IONS) 
,1 vi1\1d r-::.:ult •;011ld not b•' c:>bt111w'd {l\UV) 
th" ~a.:upl" wa~ not !!Ultat'l" Lot ~·::etJ.ng 
th;;: <1n1m11l dH:d pri·n t') sampl" cc·ll"'ct1on 
no ::ample w<1:-: ,w,11 l,1bJ.-, for te:-:tlnq INSl\l 

Only pos1t1v"' find1nqs \<,'"t" r.;,c.;,rcJ·~d tc•r sp"'·:lal obs.-,rvatH•ns (.,.,q., actd1t1onal .:: .. 11 t;rp<:sJ •:>r 

C•bs-::-rvat1ons marl:-:.ct oth·~r. 
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APPENDIX 0: ANIMAL NUMBERS, DOSE GROUPS, AND FATES1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day of test substance corresponds to 250 mg/kg/day of the active ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 


Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Individual Animal Fates 

PSL Study Number 43166 

A 28-Day Dietary Study in Rats 


Removal Removal Removal Time Removal Pathology 
Group Dose Level sex Animal Cage Day Week Date Time Slot Symptom Reason 

o mg/kg/day Male 7001 29 4 27/10/16 6:50 Term Term 
7002 29 4 27/10/16 6:51 Term Term 
7003 2 29 4 27/10/16 6:51 Term Term 
7004 2 29 4 27/10/16 6:51 Term Term 
7005 3 29 4 27/10/16 6:52 Term Term 
7006 3 29 4 27/10/16 6:52 Term Term 
7007 4 29 4 27/10/16 6:52 Term Term 
7008 4 29 4 27/10/16 6:53 Term Term 
7009 5 29 4 27/10/16 6:53 Term Term 
7010 5 29 4 27/10/16 6:53 Term Term 

a mg/kg/day Female 7011 6 30 4 28/10/16 6:50 Term Term 
7012 6 30 4 28/10/16 6:50 Term Term 
7013 7 30 4 28/10/16 6:50 Term Term 
7014 7 30 4 28/10/16 6:51 Term Term 
7015 8 30 4 28/10/16 6:51 Term Term 
7016 8 30 4 28/10/16 6:51 Term Term 
7017 9 30 4 28/10/16 6:52 Term Term 
7018 9 30 4 28/10/16 6:52 Term Term 
7019 10 30 4 28/10/16 6:53 Term Term 
7020 10 30 4 28/10/16 6:53 Term Term 

2 512 mg/kg/day Male 7021 11 29 4 27/10/16 6:56 Term Term 
7022 11 29 4 27/10/16 6:57 Term Term 
7023 12 29 4 27/10/16 6:57 Term Term 
7024 12 29 4 27/10/16 6:57 Term Term 
7025 13 29 4 27/10/16 6:58 Term Term 
7026 13 29 4 27/10/16 6:58 Term Term 
7027 14 29 4 27/10/16 6:59 Term Term 
7028 14 29 4 27/10/16 6:59 Term Term 
7029 15 29 4 27/10/16 6:59 Term Term 
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Individual Animal Fates 

PSL Study Number 43166 

A 28-Day Dietary Study in Rats 


Removal Removal Removal Time Removal Pathology 
Group Dose Level Sex Animal Cage Day Week Date Time Slot Symptom Reason 

2 512 mg/kg/day Male 	 7030 15 29 4 27/10/16 7:00 Term Term 

2 512 mg/kg/day Female 	 7031 16 30 4 28/10/16 6:54 Term Term 
7032 16 30 4 28/10/16 6:54 Term Term 
7033 17 30 4 28/10/16 6:55 Term Term 
7034 17 30 4 28/10/16 6:55 Term Term 
7035 18 30 4 28/10/16 6:55 Term Term 
7036 18 30 4 28/10/16 6:56 Term Term 
7037 19 30 4 28/10/16 6:56 Term Term 
7038 19 30 4 28/10/16 6:56 Term Term 
7039 20 30 4 28/10/16 6:57 Term Term 
7040 20 30 4 28/10/16 6:57 Term Term 

3 1024 mg/kg/day Male 	 7041 21 29 4 27/10/16 7:00 Term Term 
7042 21 29 4 27/10/16 7:00 Term Term 
7043 22 29 4 27/10/16 7:01 Term Term 
7044 22 29 4 27/10/16 7:01 Term Term 
7045 23 29 4 27/10/16 7:02 Term Term 
7046 23 29 4 27/10/16 7:02 Term Term 
7047 24 29 4 27/10/16 7:03 Term Term 
7048 24 29 4 27/10/16 7:03 Term Term 
7049 25 29 4 27/10/16 7:04 Term Term 
7050 25 29 4 27/10/16 7:04 Term Term 

3 1024 mg/kg/day Female 	 7051 26 30 4 28/10/16 6:58 Term Term 
7052 26 30 4 28/10/16 6:58 Term Term 
7053 27 30 4 28/10/16 6:58 Term Term 
7054 27 30 4 28/10/16 6:59 Term Term 
7055 28 30 4 28/10/16 6:59 Term Term 
7056 28 30 4 28/10/16 6:59 Term Term 
7057 29 30 4 28/10/16 6:59 Term Term 
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Individual Animal Fates 

PSL Study Number 43166 

A 28-Day Dietary Study in Rats 


Removal Removal Removal Time Removal Pathology 
Group Dose Level Sex Animal Cage Day Week Date Time Slot Symptom Reason 

3 1024 mg/kg/day Female 7058 29 30 4 28/10/16 7:00 Term Term 
7059 30 30 4 28/10/16 7:00 Term Term 
7060 30 30 4 28/10/16 7:01 Term Term 

4 1536 mg/kg/day Male 7061 31 29 4 27/10/16 7:05 Term Term 
7062 31 29 4 27/10/16 7:05 Term Term 
7063 32 29 4 27/10/16 7:05 Term Term 
7064 32 29 4 27/10/16 7:06 Term Term 
7065 33 29 4 27/10/16 7:06 Term Term 
7066 33 29 4 27/10/16 7:06 Term Term 
7067 34 29 4 27/10/16 7:07 Term Term 
7068 34 29 4 27/10/16 7:07 Term Term 
7069 35 29 4 27/10/16 7:07 Term Term 
7070 35 29 4 27/10/16 7:08 Term Term 

4 1536 mg/kg/day Female 7071 36 30 4 28/10/16 7:01 Term Term 
7072 36 30 4 28/10/16 7:01 Term Term 
7073 37 30 4 28/10/16 7:02 Term Term 
7074 37 30 4 28/10/16 7:02 Term Term 
7075 38 30 4 28/10/16 7:02 Term Term 
7076 38 30 4 28/10/16 7:03 Term Term 
7077 39 30 4 28/10/16 7:03 Term Term 
7078 39 30 4 28/10/16 7:03 Term Term 
7079 40 30 4 28/10/16 7:04 Term Term 
7080 40 30 4 28/10/16 7:04 Term Term 
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APPENDIX P: INDIVIDUAL ANIMAL NECROPSY OBSERVATIONS1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day ofthe active ingredient. 


Group 3: 1024 mg/kg.'day oftest substance corresponds to 500 mg/kg/day ofthc active ingredient. 


Group 4: 1536 mg/kg.lday oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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lncfividual Animl'l Necropsy Observations 

PSL Stu:ly Number 43166 
A28-0ay Dietary Stud/ in Rats 

Animl'l: 7001 Group: 

Dose: 
Necropsy Date: 10/2712016 

Gron Palhology Observetions [Corrolation): 

No observations: fo1i1d 

Any remaining protocol reqlired tissues. 'tlrtlich hlNe been examined, have no visible lesions 

Animlll: 7002 Sex: Mille 

Necropsy Dete: 10/2712016 

Gron Plthology Observel:ions [Correlation]: 

testes-tombined: size: 1 x 1.5 cm 
testes.combined: right small; soft 
epididymides-combined: size. 3 x 0.5 cm 
epid1clymides<ombined : right small 

Any remaining protocol reqLired ~ssues. YAUch have been examined have no visible IMions 

Anlmlll: 7003 Group: Sex: Mae 

Dote: 
Necropsy Date: 10/2712016 

Gross Pathology Obsorvatlon1 {ComilatlonJ: 

No observations fomd 

Any remaining protocol reqlired tissues. v.hich hfNe been examined IU!lle no visible lesions 

Animal; 7004 Group: Sex: Male 

000< 
Necropsy Dale: 10/2712016 

Gross Pathology Observallons [Correlation}: 

No obsetva!ions fol.fld 

My remaining protocol reqlired ~&Gues. v.fiich hme been e:icamined have no visible lesions 

Animnl: 7005 Group: Sex: MBe 
Dose: 

Necropsy Date: 10/27/2016 

Gross PahologyOb1ervalon1 {CornlatlonJ: 

No observations fomd 

My remaining protocol reqlired tissues, v.fiich have been examined, have no visible lesions 

Animal: 7006 Group: 1 Sex: We 
Dose: O 

Necropsy Date: 10/27/2016 
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Individual Animal Neaopsy Observations 

PSL Sl:i& Number 43166 

A28-0ay D1etruy Stuc¥ in Rats 


Gross Pathology Ob111JVation1 [Comlation]: 

No observations folfld 

My remaining protocol reqlired tissues. 'ntlich hl!lle been examined have no visible lesions 

Animal: 7007 Group: Sex: Male 
Dose: 

Necropsy Date: 10/27/2016 

GroH Pathology Observations {Correlation]: 

No observations follld 

My remaining protocol reqi.ired tisisues, ....tiich hwe been Cllamincd have no visible lesions 

Animci: 7008 Group: Sox: Mele 
Dose: 

Necropsy Date: 10/2712016 

Gross Pathology Observations {Correlation}: 

No observations fotr1d 

My remaining protocol reqlircd tissues. which h<J.'e been examil1cd have no visible lesions 

Animal: 7009 Groop: 1 Sex: Male 

Oaie: 0 
Necropsy Date: 10/27nol6 

GroH Pathology ObsONelions (Corrolalion): 

No observations foLnd 

My remaining prota<:ol reqlired tissues. 'Mlich have been eiiamined have no visible lesiOl'I$ 

Animal: 7010 Group: Sex: MS:e 

Dose: 
Neciopsy Date: 10/2712016 

Gro11 Pathology Ob1wval:ion1 {Correlation}: 

No obtl!rvalillfl!; fo1.11d 

Asrf remaining prolacol reqtired tissues, v.fiich have been examined. have no wisib!e lesions 

Anlmfl: 7011 Group: Sex: Female 

o... 
Necropsy Date: 10/2812016 

Gross Pithology Obsorvations (Corrolatlon]: 

No observationsfoind 

Artf remaining protocol reqtired liS!ues, 'Milch have been examined, have no visible lesions 

Anlma: 7012 Group: Sex: Female 

Dose: 0 
Necropsy Date: 10/2812016 
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1ndividua1Anima Neaopsy Observations 

PSL St~ Number43166 

A28-0ay D1etruy Stud-/ in Rats 


Gross Plllhology Observationa [Correlation]: 

Noolmrvationifo1.11d 

hry remaining protocol reqliredlis:sues, which have been e:icamined have no visible lesions 

Anlma· Groop: 1 Sex: Female 

Dose: O 
Necropsy Date: 10/2812016 

Gron Pahology Ob1m<tion1 (CornlationJ: 

uterus: ~Lid filled 

AAy remaining protocol rel(lired li"ue;, 'tl.4iich hwe been examined. have no visible le!iiom 

Animal: 7014 Group: Sex: Female 

Dose: 
Necropsy Date: 10/2812016 

Gross Pal:hology Ob1wvalion1 (Corralation): 

No observations famd 

AAy remaining protocol reqlired tissues. v.tiich have been examined have no visible lesions 

Animal: 7015 Group: 1 Sex: Female 

OOie: 0 
Necropsy Date: I0/2812016 

Gross Pathology Observicions [Correlation): 

No observations foLnd 

Arey remaining protocol reql.ired tissues, which h<Ne been eitamined. have no visible lesions 

Anima: 7016 Group: Sex: Female 

Dose: 
Necropsy Date: 1012812016 

Gron Palhology Obtervaliont [Comh11ion]: 

No obserr.itions foaid 

Afrt remaining protocol reqi.irad Hssu1111, ....tiich hiwe been examined have no visible lesions 

Animal: 7017 Groop: Sex: Female 

Dose: o 
Necropsy DRle: 10/2812016 

Grost Palhology Ob1111Vatlon1 (Correlation}: 

uterus: fti..id fiUed 

Any 111maining protocol reqi.ired tissues. \Wtich ha11e been e:itamined have no visible lesions 

AnimH: 7018 Grrup: Sex. Fermde 

Dose: 
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Individual Animal Nec.:r<ipsy Observations 

PSL Sttrly Number 43166 

A28-0ay Diel:aty Stud-/ in Rats 


Necropsy Dale: 10/2812016 

GroH Pathology Obsvrvalions (CorrulationJ: 

uterus: ft lid fiUcd 

Any remaining protocol reqlired tissues, which hwe been examined, have no visible tesiooo 

Animal: 7019 Group: Sex: Female 

Dose: 
NecropsyDale: 1Dn81:2016 

GroH Palhology Obsorvalions {Comlation]: 

No observations follld 

Any remaining pro!occl reqciredtissues. Yrtlich h!Ne been e:icerMled have no visible lesions 

AAimff: 7020 Grrup· Sex: Female 

Dose; 
Necropsy Dale: 10/2812016 

Gross Pd:hology Observai:lons [Correlation): 

uterus: ft lid filled 

Any remaining protocol reqlired lissues. v.flich have been examined have no visible lesions 

Animal; 7021 Group: s~: Mae 
Dose; 512 

Necropsy Date: 10/2712016 

Gron Pathology Observaliona [Correlation]: 

No obiervations fouid 

Any remaining protocol reqlired tisi;ues, v.tiich haie been examined. have no visible lesiof1S 

AnimS: 7022 Group: Sex: Male 

Dose: 512 
Necropsy Date: 1Ol27120l6 

GroH Pathology Observal:ions {Corrvlation): 

No observations fot11d 

My remaining protocol reqlired tissues. ....+iich ha.oe been examined have no visible lesions 

Animd: 7023 Group: Sex: Male 

Dose: 512 
NecropsyDale: 10/27/'2016 

Gross Pathology Ob111M1tlons (Correlation]: 

No observations fo1.11d 

Any remaining pro!ocol reqtired 6ssues, which h1:1o'e been examined, have no visible lesions 

Anim<i: 7024 Group: s~ M<ie 
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lrdividuel Animal Necropsy Obsl!Mllions 

PSL Study Number 43166 
A28-0ay Dietary S1udf in RRts 

Dose: 512 

Ne~ropsy Date: 10127/2016 

Gross Palhology Obsorvalionu (ComtationJ: 

No observations foi.nd 

Any remaining pro1oeo! reqllred bssues . ..mich have been examined have ro visible lesions 

Animal: 7025 Group: Sex: Male 
Dose: 512 

Necropsy Date: 10/2712016 

Gron Pa:hology Ob:sel'W:ions (Correlation}: 

No observations folfld 

Any remsining prolocol reqtired ~ssues. v.hich have been examined. have no visible lesions 

Animal: 7026 Groi.1p· Se:c Mlie 

Dose: 512 
Necropsy Date: 10/27/2016 

Gron Pathology Observallons [Correlation]: 

No ob~M!lions folild 

Any remainifl!I protocol rcqtircd tissues. vdlich have been examined have no visible lesions 

Animal: 7027 Group: Sex: Male 

Dose: 512 
Necropsy Dale: 10/27/2016 

Gron Pathology Observdlons [Correlation]: 

No observatioos folfld 

Any remaining protocol reqi.ircd tissues, ....tiich hme been Cl!amined have no visible lesions 

AnimH: 7028 Group: 2 Sex: Male 
Dose: 512 

Necropsy Date; 10/2712016 

Gron Plllhology Observlll:ions (Comilation): 

No obse!rvalions fOU'ld 

Ally remaining protocol reqLired tissues, v.tiich hwe been e:irarrined have no visible lesions 

Animel: 7029 Group: Sex: Mele 
Dose: 512 

Necropsy Date: 10/2712016 

Gross Pathology Obsorvallons [Comlation]; 

No observations foi.nd 

Any remaining protocol rcqLircdlissues, 'Rtlich ttave been e:amined. ltave no visible lesions 
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lOOividualAnimel Necropsy Observations 

PSL S'tu:ly NIJfllber 43166 

A 28.0ay Dietary S!udf in Rats 


Animal: 7030 Group: Sex: Mae 

Dose: 512 
Necropsy Date: 10/2712016 

Gron Ptll:hology Observelions {Comilation]: 

No observations fot11d 

Any remaining protocol reqlired lissues. which have been examined. have no visible lesions 

AnimH: 7031 Qoup· 2 Sex: Female 

Dose: 512 
Nec1opsy Onie: 10/2812016 

Gron Pmhology Obsorvations {Corrolation]: 

No observaliOM fotr1d 

Any remaining protocol reqlired ~s1iues, which have been examined. have no vi$ible lesions 

Animal: 7032 Group: S.ex: Female 
Dose: 512 

Nec1opsy Diiie: 10/2812016 

Gross Ptlf:hology Observetlons [Comlatlon}: 

No observations fOUld 

Arty remaining protocol reqli1ed ~ssues, 'Which have been examined have no visible tesi()flS 

Animal: 7033 Group: ~x: Female 

Dose: 512 
Necrops,y Date: 10/2812016 

GroH Pathology ObsC1JVations [Comlation]: 

No obscMJtions fomd 

Any remaining protocol reqlired ~ss.ues. Y<hk:h hme been examined, have M visible lesions 

Animii: 7034 Groop: Sex: Female 
Dose:: 512 

Necropsy Date: 10/2812016 

Gross Pithology ObseMlllons (Correlation): 

No observations fol.fld 

Any remaining prota:ol reqllred tissues, which h!Ne been e:i:amined, have no vl11ib!e lesions 

Anima: 7035 Group· 2 Sex: Female 

Dose: 512 
Necropsy Date: 10/2812016 

Last Cl!nlcal Observations: 

Alopecia Left Forelimb. Moderate 
Alopecia. Right Forelimb. Moderate 

467 



Page 396 
PSL Study Number 43166 

IOOrvidulll Animal Necropsy Observations 

PSl ShdyNumber43166 

A28-0ay Dietary Studf in Rais 


GroH Pathology ObstrVat.ions [Cornlatlon]; 


non correlated findng: no correla!ed ~OOmg {PJopecia. Lell: Fore~mb. M:lderate (C) IAlopecia. Righi Forelimb, fl.oderale (CJ) 


My remaining pro!ocol reqi.ired !issues, Wh ha;e been examined have oo visible lesions 


Animal: 7036 Group: 2 Sex: Female 

Dose: 512 

Necropsy Date: 1DnB/2016 

Gross Pathology Ob1trVat.!on1 [Correlation]: 

No observations fomd 

Any remaining protocol reqLired tissues, v.tiich have been exatrined have no visible lesions 

Animil: 7037 Group; Sex: Female 

Dose: 512 

Necropsy Date: 10/2812016 

Groas Pathology Observetlone [Comlatlon}: 

No obiervatiom foi.nd 

My remaining protocol reqlired 6ss11es. Yrhich hme been examined have no visible lesions 

Animal: 7036 Group: Sex: Female 

Dose: 512 

Necropsy Date: 10l2812016 

Gross Pathology Obs.Wlons [Comlation): 

No observations fornd 

My remaining pro!oco! reqliredlissues, v.tiich h!Ne been exemined, have no visible lesions 

Animal: 703> Group: 2 Sex: Female 

Dose: 512 
Necropsy De\e: 10/2612016 

Gross PathologyObsorv<tlons [Cornlatlon): 

No observations fol..fld 

Any remaining protocol reqLiredtissues, Yrflich hlNe been l!llamined, have no visible lesions 

Animal: 704() Group: 2 Sex: Female 

Dose: 512 
Necropsy Date: 10/2812016 

Gross Pathology Ob1t1Vat!on1 (Corrolation): 

No obseMllions fo1J1d 

Any remaining protocol reqlired liiiUei. Ylhfoh h;we been examined have no 'Ji5ible lesions 

Animal: 7041 Group: 3 Sex: Male 

Dose: 1024 
Necropsy Da!e: 10/2712016 
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Gro11 Pd:hology Obaervltlons [Cornilation]: 

No observations folSld 

Any remaining protocol reql.ired tissues. which ha.re been examined have no visible lesions 

Animal: 7042 Groop: 3 Sex: Mele 

Dose: 1024 
NeuopsyDate: 10/2712016 

Grou Ptlfhology Obtll'Yal:ion• [Correlation]: 

No observations foUld 

Any remaining pro!ocol reqliredtissues, Yttiich have been examined. have no visible le!lions 

Animal: 7043 Group: Sex: Male 
Dose: 1024 

Necropsy Dale: 10/2712016 

Gross Pahology Observations [Comlation): 

No observalions fornd 

Any rem Dining protoeol n=ql.ired tissues, .Afilch hmc been examined. hove no visible lesions 

Animal: 7044 Group; 3 Sex: Male 

Dose: Hl24 
Necropsy Date: 10/2712016 

Gross Pathology Observations {ComlationJ: 

No observations fo1.11d 

Any rnmaining protocol reqliredlfosues, Yrilich have been examined, have no visible leGions 

Animal'. 7045 Groujl'. Sex: Male 

DoGe: 1024 

Necropsy Dale: 10/2712016 

Gross Pathology Observations [Corrolation): 

No observations fatnd 

Arrt remaining protocol reqtired ~ssues. v.tiich hENe been examined have oo visible lesions 

Animil: 7040 Grrop: 3 Sex: Mile 

ODSe; 1024 
NecroptyDate: 10/2712016 

Gross Pathology Observations [CorrnllltlMJ: 

No oburva~Ol'lil fomd 

My remaining prolocol reql.lred ~ssues, v.hich hme been examined have na Vi$ible lesions 

Antmal: 7047 Grrop: Sex: Male 

Dose: 1024 
Necrcpsy Date: 10/2712016 
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Gross Pathology Observallons (Correlation]: 

brain: focal depressed erea on left hemisphere. Possible proswtion dll'nage 

Ally remaining protocol reqtircd tissues. v.tiich have been examined have no visible lesions 

Anim<i: 7048 Group: Sex: M;"je 

Dose: 1024 
Necropsy Dale: 10/2712016 

Gross Pathology Observallons [Correlation]: 

No observations fOl.J\d 

Arr'{ remaining protocol reqlired litsues. 'llhich have been examined have r.o visible lesions 

Animal: 7048 Group: 3 Sex: Mae 

DDlle: 1024 


Necropsy Date: 10/2712016 

Gross Pathology Observations {Comlation): 

No observations fomd 

My remaining protocol reqlired tissues, which hiNe been examined have no visible lesions 

Animal: 7050 Group: Sex: Ml'le 

Dose: 1024 

Necropsy Date: 10/2712016 

Gron Pathology Observalions (Corrohrtion): 

No observations foi.nd 

My remaining prolocol req!lred lil3$Ues, \ldUch 1:tir1e been examined, have no visible lesions 

Anima: 7051 GrC\lp: Sex: Female 

DOile: 1024 

Nectopsy Date: 10/2812016 

Gross Pal:hologyObscrval:Jons (Correlation]: 

No observations fOtlld 

My remaining protocol reqllred tissues, 'Which h""e been examined have no visible lesions. 

Animal: 7052 Group: Sex: Female 
Dose: 1024 

Necropsy Date: 10/2812016 

Gro&S Pal:hology ObsGIVd:iont [Correlation): 

No obscuvations fornd 

My remaining proloce1 reqi.ired tissues. 'Mlich have been examined. have no visible lesioris 

Animal: 7053 Groop: 3 Sex: Female 


Dose: 1024 
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Necropsy Da!e: t0/28/2016 

GroH Pathology Ob1ervallon1 [Comlation]; 

uterus: !Lid 5Ued 

Any remaining pro!OClll reqlired titsu!lll, v.tlich he.re been examined have no visible lesions 

Animal: "'" Group-. Se:ir. Female 

Dose: 1024 
Necropsy Date: 1DnS/2016 

Gross Palho!ogy Ob1orvallo1111 [ComlaHon]: 

No observatioos foU'ld 

Any remaining pro!oco! reqlircdtissues. \'J'lich h!Ne been examined have no visible lesions 

7055 Grrup· 3 Sex· Fel1ltlle 

Dose: 1024 
Netrop$y Date: 10/2812016 

GroH Pathology ObservSllons [Correlation): 

spleen : stric!ure 

Any remaining pro!oco! required 6ssues. v.tiich hi.we been examined hmre no visible lesions 

Anim!'l: 7056 Group: Sex: Female 
Dose; 1024 

Necropsy Date: 10128/2016 

Gross Pathology Observelions [Comllllion]: 

No ob~rvations fomd 

kiy remaining pro!ocol reqlired ~SS\le$, Yttlich hi.We been e:<aminc<l have no visible lesions 

Animal: 7057 GrC1.1p: Sex: Female 

Dose: 1024 
NecropsyDate: 10/2812016 

Gross Pathology Obsarvciions (Corl'lllation): 

No obsel\'alions fa1.11d 

Any remaining protocol reqlired ~ssues, Vrilich h;:r.oe been e:icamined have no visible lesions 

Animal: 7058 Group: Sex: Female 
Dose: 1024 

Necropsy Dale: 10/2812016 

Gross Patholo!JY Ob1arvatlon1 (Correlation): 

No observations follld 

Arry remaining protocol reqi.ired tissues, 'nflich hsve been e:icamined, have no visible lesions 

Anima: 7059 Grrup; 3 Sex: Female 
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Dose: 1024 
NeeropsyDate: 10/2812016 

Gron Pmho1ogyOb1111fVal.ions [Comtlation]: 

No observations fomd 

Any remnining protocol reqliredtissues. v.tiich have been ex111nined, haVe no visible !e~ans 

Anim<i: 7000 Group: 3 Sex: Female 

Dose: 1024 
Necfopsy Date: 1012812016 

Gross Patholo!JY Observ<Cions (Comlation}: 

No observalil)llS foi.nd 

Asry remaining protocol reqLired tissues.. v.liich have been examined, have ro visible lesions 

Animal· 7C<1 Group: 4 Sex: Male 

Dose: 1536 

Necropsy Date: 10/2712016 

Gron Pathology Observations (Corrolalion]: 

No observations fo1J1d 

Arrt remaining protocol reqlired ~ssues. ~h hmc been e.iiamined hl!Ve no visible lesions 

Animal: 71162 Groop: 4 Sex: Male 

Dose; 1536 
Necrtipsy Dale: 10/2712016 

Gron Pat.hology Obsarval!ons [Correlation]: 

No observations fomd 

Arrt remaining protocol reqlired ~ssues. 'Which h£Ne been e:iiaminecl have no visible lesions 

Animal: 7063 Group: 4 Sex: Mac 

Dose: 1536 
Necropsy Da!e: 10/2712016 

Gross PtthologyObsllrValions {Correlation): 

No observalions folf'ld 

Any remaining protocol reqlired lissues. Yohlch have been ei1amined have no visible lesions 

Anim!'j: ''"' Group: 4 Sex: M!'j~ 

Dose: 1536 
Necropsy Dale: 10/2712016 

Gross Pathology Obsorvat!ons {Comlation]: 

No observalions folf'ld 

Any remaining protocol reqllred ~ssues. 'Mlich have been c:icamined have no visible lesions 
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AnimS: 71165 Group: Sex: Mlle 
Dose: 1536 

NeeroP'yDate: 10/2712016 

Gron Pathology Observations (Correlation]; 

No observations foltld 

My remaining prolocol reql.ired tissues. vtlich haie been examined have no visible lesions 

7006 Group: 4 Sex: Mlile 

Dose: 1536 
Necropsy Date: 10/2712016 

Gro111 Pathology O~orvalions {Correlation): 

No observations foltld 

Arrt remaining protocol reql.ired lissues, vdlich ha.oe been examined have no visible lesi-Ons 

Mimal: 7007 Group: 4 Sex: Male 

Dose: 1536 
Necropsy Date: 10/2712016 

Gross Pathology Observtllons [Comlation): 

No observations fol.fld 

Any remaining protocol reqi.ired tissues. .....nich h<l'le been examined have no visible lesions 

Anim8: 7008 Group: ~x: MSc 

Dose: 1536 
Necropsy Date: 10/2712016 

Gro111111 Pathology ObtlillValions [Correlation]: 

No observations fomd 

Any remRlning protocol reqtired ~ssues. 'Which ha;e been examined, have no visible lesions 

Animal: 7009 Group: Sex: Male 

Dose: 1536 

Necropsy Date: 10/2712016 

last Clinical Observations: 

Eschar, Head, Superficial 

GroH Palhology Observat!on9 [Comlation]: 

non correlllied findng: no correlllied finding [Eschar. Heed, Superficili (CJ] 

Any remeintng protocol reqlired ~Mues. v.tiich hme been examined h11Ve no visible lesions 

Animli: 7070 Group: 4 Sex: Mae 

Dose: 1536 
Necropsy Date: 10/2712016 
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GronPlllhologyObsorv<iJons [Correlation]: 

No observations fOUld 

Any remaining protocol reqtired Hssues. v.hich ha.1e been examined have no llisible lesions 

Anima: 7071 Group; Sex: Female 

Dose: 1536 

Necropsy Date: 10/2812016 

Gross Pel:hology Obser.iations [Correlation): 

No observations fol.lld 

Any remaining prolotol reqlired 6ssucs, v.hich hcr.oe been e:i1arrined have no visible lesions 

Animal: 7072 Groop: 4 Sex: Female 
Dose: 1536 

Ne<:ropsy Date: 1G/2812016 

Gross Pathology Observations {Correlation]: 

No obseM!lions fornd 

Any remaining prolocol rcqlired fissues....mich have been eicamined have no visible lesions 

Animal: 7073 Group: Sex: Female 

00&e: 1536 
NecropsyDate: 10/2812016 

Gron Pathology Observtilons [Correlation}: 

No obEl!rvalions fo1.r1d 

Any remaining prota<:ol reqi.ired ~ssues, 'Mli<:h have been examined. have no visible lesions 

Animal: 7074 Grrup: 4 Sex: Female 

Dose: 1536 
Nec1opsy Date: 10/2812016 

Grose PathologyOb1111"Valion1 (Correlation]: 

No observations follld 

Any remaining protocol reqLiied Hssues. v.tiich have been examined. hl!l/e no visible lesions 

Animal: 7075 Group: Sex: Female 

Dose. 1536 
Necropsy Da!e: 1012812016 

Groas Palhology Oburvttlons [Corn1lation]: 

No observations fnmd 

Any remaining protocol reqLired HMues, 'Rtlieh have been examined. have M visible lesions 

Animal: 7076 GrOLJp: Sex: Female 

D01;e: 1536 

Necropsy Date: 10/2812016 
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Gro" Plllhology Obscrvllllons [Correlation): 

No obscervations follld 

Any remaining protocol reqi.ired tissues, v.tiich haie been examined. have no visible lesions 

Animal: 10n Group: Sex: Female 

Dost: 1536 

Necropsy Date: tQJ2Bl2016 

Gro11 Palhobgy Obsorval!one {Com1ation]: 

No observations follld 

Any remBll\lng protocol reqtired bi!Sues. v.tiich l'lr!Ye been examined. have no visible lesions 

Animal: 7078 Group: Sex: Female 

Dose: 1536 
Necropsy Date: 10/2812016 

GroH PmholoSY Observd:lons {Correlation]: 

No observation; foLnd 

Any remaining prnlocol reqtired tissues, v.tiich h!Ne been examined hmle no visible lesions 

Mimal: 7079 Grrup: Sex: Female 

Dose: 1536 

Necropsy Date: 10/2812016 

Gross Pathology Observations (Comlation]: 

No observations follld 

My remainEng p1olocol reqtired tissues. Yttlich have been examined h<!Ve no visible lesians 

Animal: 7080 Group: 4 Sex: Female 

Dose: 1536 

Necropsy Dale: 10/2812016 

Groll Pathology Observdlons (Comlation): 

No obscrvtltiol'IS fomd 

!lJrf remaining protocol reqi.ired b'ssues. v.tl<:h ti.Ne been examined. have no visible lesiol'IS 
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APPENDIX Q: INDIVIDUAL ANIMAL TERMINAL BODY AND ORGAN WEIGHTS1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day oftesl substance corresponds to 250 mg/kg/day of the active ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day ofthc active ingredient. 


Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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Seic: Male Day(s) Relative to Start Date 

0 
mgikg'"' Terminal Adrenal Brain Epididymides
Gro'-" 1 BW GlmdslM Wt 

(g) (g) (g) 
.. 
(g) 

"'"'.. Kidneys

(g) 
.. liver 

Wt 
(g) (g) 

7001 399 0.073 2.19 1.14 1.31 3.19 11.08 
7002 259 0.071 2.16 0.94 1.13 281 14.06 
7003 376 0.071 2.15 0.94 1.19 266 12.53 
7004 337 0.050 1.98 0.82 1.06 226 11.00 
7005 329 0.063 2.10 1.04 1.07 220 8.44 
7006 40t 0066 220 1.20 1.30 254 11.90 
7007 395 0.068 2.13 1.17 l.35 283 11.68 
7008 255 0.071 22t 1.04 1.18 259 9.44 
7009 370 0.062 2.00 0.93 1.11 247 9.76 
7010 254 0.053 2.29 1.10 1.25 286 12.29 

"""' 367.5 0.0054 2.141 1.032 1.195 2641 11.218 

SD 25.3 0.0068 0.095 0.123 0.104 0.297 1.657 
N 10 10 10 10 10 10 10 
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Sex: Male Day(s) Relative to Start Date 

0 I I 
mg!kgdoy Spleen Testes
Gro~ I Wt 

(g) (g) 
.. Thjmus 

WI 
(g) 

- - -
7001 0.86 3.65 OB45 
7002 0.78 218 0.583 
7003 0.65 127 0435 
7004 0.72 243 0.385 
7005 0.76 291 0.633 
7006 0.98 112 0.397 
7007 1.05 396 0.659 
7008 0.91 134 0.414 
7009 0.77 123 0.474 

..,.., 
7010 0.63 339 0.320 

0.831 3.148 0.5205 
so 0.125 0.531 
N 10 10 I 0.1595 

10 
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Sex: Male Day(s) Relative !o Slart Dale 

512 
mgikgday Termina Adrenal BrBn Epididymides Hoot Kidneys Liver 
Grol.Jl 2 BW GIC11ds'M WI \';I \';I \';I WI 

(g) (g) (g) (g) (g) (g) (g) 

7021 363 0.076 1.96 1.17 1.14 268 11.05 
7022 374 0.074 2.21 1.10 l.28 3.01 11.54 
7023 "" 0.054 2.22 1.19 1.29 247 10.80 
7024 374 0.067 2.31 1.08 1.28 257 10.74 
7025 362 0.069 2.09 1.05 1.12 242 10.75 
7026 378 0.053 2.17 1.17 1.26 286 12.25 
7027 366 0.087 2.15 1.01 1.28 265 10.57 
7028 336 0.058 2.14 1.06 1.13 267 10.68 
7028 428 0.062 2.21 0.92 1.54 3.01 12.52 
7030 358 0.055 1.97 1.13 1-22 244 10.92 

"""' 372.5 0.0055 2.143 1.088 1.254 2.678 11.182 

SD 23.8 0.0112 0.110 0.083 0.121 0.219 0.691 

N 10 10 10 10 10 10 10 
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Se:ic: Male Day(s) Relative lo Start Date 

512 
mg/I<....., 
Groi.p 2 

Spleen 
WI 
(g) 

I 
Testes 

I'll 
(g) 

I 
Thjmus 

WI 
(g) 

7021 
7022 
7023 
7024 
7025 
7026 
7027 
7028 
7028 
7030 

"""'SD 
N 

-
0.80 
0.84 
0.78 
0.73 
0.86 
0.92 
0.68 
1.04 
0.72 
0.76 

0.813 
0.107 

10 I 

-

139 
3.09 
295 
139 
l 16 

'"3.42 
3.63 
156 
326 

3.381 
0.292 

10 
I 
I 
' 

-
0.359 
0623 
0.521 
0.639 

''" """0.715 
0.614 
0.6'3 
0.493 

0.5661 
0.1162 

10 
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Sex: Male Oay{s) Relative lo Start Dale 

1024 
 ! I I 
 I 

mglk!fday Termina Adrenal Brain Epidiclymides Kidneys Liver 
Gro1'> 3 
 SW Glmds'M i WI

(g) (g) (g) "' (g) 
"'"' "' WI

(g) "'(g) (g)

-
I 
 I 


- - .. .. - -
7041 
 375 
 0.068 220 
 1.14 1.15 289 
 13.47 
7042 
 '21 0.074 2.29 1.07 1.38 291 
 13.21
1043 
 355 
 0.056 2.14 0.93 1.21 250
 10.42 
1044 
 406 
 0.067 2.33 1.35 1.36 296
 13,78
7045 
 371 
 0.064 2.35 0.94 1.27 245
 11.88 
1046 
 418 
 0.060 2.21 0.96 1.46 3.11 13.24
7047 
 404 
 0.046 1.81 0.98 1.30 219 
 12.54
1048 
 413 
 0.066 231 
 1.06 1.32 310
 15.05
7049 
 328 
 0.035 2.12 0.93 1.13 251 
 9.59
1050 
 343 
 0.057 I 2.08 0.99 1.14 267
 9.99

""'' 3S4.0 0.0593 2.186 1.035 1.272 2.789 12.317
so 33.4 

N I 
0,0116 

10 I 

0.140 0.131 0.113 

10 10 
 10 
 10 
 I

0.246 1.804

10
 10
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Sex: Male Oay(s) Relative lo Slarl Date 

1024 
 I I 

m..gdoy Spleen Testes Th/mus
Grotp 3 
 ..,Wt Wt 

(g) (g) (g)

- - -
704t 0.82 a57 0.513
7042 
 0.78 299 
 0.534 I 70'3 0.77 3'3 0.441 
7044 
 0.75 l76 0.502 
7045 
 0.68 330 
 0.559 
7045 
 0.82 315 
 0.841 
7047 
 0.83 l12 0.552 
7045 
 0.78 l18 0.612 
7049 
 0.78 316 
 0.409 
7050 
 0.68 lOO 0.503 

0.769 3.266 0.5466""" SD 0.053 0.251 0.1185
N 10 I 10 I 
 10


y Studf in Rats 
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Sex: t.Aale Day(s) Relative to Start Date 

1536 
mglkg00y 
Gro~4 

Te1minal 
BW 
(9) 

I 
Adrenal 

Glrods W1: 
(9) 

I 
Brain 

Wt 
(9) 

I 
Epididymides 

"'(9) 

Hoot 

"' (g) 

I 
Kidneys 

"'(9) 

Liver 
Wt 
(g) 

7061 
7062 
7063 
7064 
7065 
7066 
7067 
7066 
7069 
7070 

"'"'SD 
N 

-
381 
379 
383 
413 .,, 
394 
389 
361 
380 
368 

379.3 
21.4 
10 I 

-
0.064 
0.058 
O.OS3 
0.064 
0.075 
0.069 
0.073 
0.084 
0.049 
0.073 

0.0672 
0.0098 

10 

I 
I 

I 

-
1.09 
2.14 
1.99 
1.11 
2.24 
2.15 
2.10 
222 
2.02 
2 30 

2.152 
0.105 

10 

.. 
1-04 
0.88 
1.13 
0.87 
0.91 
1.10 
1.05 
1.12 
0.94 
1-04 

1.008 
0.100 

10 I 

.. 
1.22 
1.26 
1.0B 
t29 
1.36 
1.29 
1.13 
1-20 
1.12 
1 24 

1.219 
0.088 

10 

I 
I 

-
261 
283 
278 
305 
3.21 
277 
248 
277 
248 
3-02 

2800 
0.241 

10 

-
10.92 
10.89 
12.40 
12.47 
13.51 
14.23 
11.20 
12-87 
9.43 

13.01 

12.093 
1.452 

10 
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Sex: Male Oay(s) Relative lo Start Date 

1536 I 
mg/kg00y Spleen Testes
Grolfl 4 WI 

(g) (g) 
.. I 

Thfmus 
WI 

I (g) 

I 
- ' - -

7061 0.82 322 0.476 
7062 0.77 300 0.366 
7063 0.87 3.25 0.510 
7064 0.86 3.66 0.437 
7065 0.82 3.25 0.715 
7066 0.75 aoo 0.548 
7067 0.73 299 0.548 
7068 1.01 l56 0.702 
7069 0.61 155 0.461 
7070 0.85 3.24 0.512 

"""' 0.809 3.272 0.5276 
so 0.105 

N 10 I 
0.246 

10 I 
0.1097 

10 
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Sex: Female Day(s) Relative to Stert Date 

0 I I I 
mglkg""
Gro"" 

Te1TT1ind Adrenal Brcin 
BW Gl<11dsl/i'l Wt 
(g) (g) (g) 

"'"'.. Kidneys

(g) 
.. I 

Liver

(g) 
.. Ovaries with 

OViductsWt 
(g) (g) 

I 
7011 194 0_061 1.83 0.73 1.59 661 0.124 
7012 206 0.075 1.94 0.74 1.68 •20 0.128 
7013 266 0.084 2.14 1.00 2.07 7.83 0.152 
7014 227 0.076 2.09 0.90 1.83 6.79 0.145 
7015 236 0.069 2.08 0.90 1.65 7.32 0.139 
7016 227 0.066 t.94 0.83 1.68 a19 a124 
7017 205 0.067 1.94 0.71 1.50 605 0.104 
7018 241 0.070 2.02 0.91 1.95 7.23 0. 156 
7019 240 2.05 

250 I 0.079 0.85 1.86 7.74 0.108 
7020 0.068 204 0.83 1.81 HIJ 0 129 

"""' 229.2 0.0717 2.007 0.840 1.752 7.156 0.1309 
SD 22.3 0.0067 0.093 0.164 0.720 
N 10 10 I I 0.092 

10 10 I 10 I 10 I 0.0173 
IO 
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Sex: Female Day(s) Relative to Strut Dale 

0 I I 
mg/kg'..., Spleen Thymus uterus 
Grnqi 1 Wt Ill Wt 

(9) (9) (9) 

i 
7011 0.39 0.369 0.57 
7012 0.42 0.258 0.60 
7013 0.60 0.460 0.96 
7014 0.49 0460 065 
7015 0.42 0.491 0.56 
7016 0.56 0.481 OAS 
7017 0.47 0.385 0.87 
7018 0.53 0.373 0.97 
7019 0.66 0.413 0.44 

...
7020 0.44 0.633 1.17 

., 0.498 0.4343 
so 0.088 
N 10 I 0.0998 

10 I 
0-7'[1 
0.247 

I 10 
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lndviWal Arimal Terminal Bodj and Organ Wei~ls 

PSL study Numbcr43168 

A28-0ay Dietaiy Stu~ in Rats 


Sex Female Day(s) Relative to Slart Date 

512 
 I I I
 I

mg/kg"" Terminal Adrenal Br.in Ho"1 Kidneys Liver Ovaries with 
Gro1.9 2 
 SW Glll'ldS wt WI 'M 'M Oviducti WtI (g) (g) (g) ~)'" (g) (g) (g)

I 

I 


7031 
 234 
 0.072 202 
 0.8" 1.88 0.116
7032 
 216 
 0.074 2.05 0.80 1.91 '"' 7.42 0.119 
7033 
 217 
 0.085 2.01 0.79 1.95 7.54 0.141 
7034 
 199 
 0.061 1.92 0.75 1.61 634 
 0.113
7035 
 233 
 0.068 1.92 0.65 1.61 763 
 0.142
7036 
 228 
 0.063 1.86 0.82 1.76 8.83 0.129 
7037 
 182 
 0.059 1.86 0.75 1.57 5.93 0.096 
7038 
 247 
 0.083 1.88 0.87 1.83 7.05 0.133
7038 
 243 
 0.070 2.16 0.87 2.00 8.62 0.124
7040 
 257 
 0.078 206 
 0.92 I 2.08 9.13 0 157


225.6 0.0713 1.976 0.830 1.820 7.636 0.1272 
SD"""' 22.7 0.0089 0.099 0.057 0.177 1.037 0.0172
N 10 I 10 I 10 I 10 I 10 I 
 10
 10
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PSL Stud Number43166 

lncilliOJal Arimal Terminal Bodj and Organ Weiftits 

PSL S1udyNumbct43166 

A28.0ay Dietaiy Stuctj in Rats 


Sex: Female Day(s) Relative lo Start Date 

512 
m9'<!1doy 
GroLp 2 

Spleen 
WI 
(9) 

I 
Thym"' 

"' (g) 

I 
uterus 

WI 
(g) 

7031 
7032 
7033 
7034 
7035 
7036 
7037 
7038 
7039 
7040 

"'"'SD 
N 

0.61 
0.43 
0.54 
0.39 
0.43 
0.60 
0.39 
0.44 
0.61 
0.74 

0.518 
0.119 

10 I 

0.473 
0.4'6 
0.532 
0.492 
0.411 
Q.400 
0.370 
0.625 
0.396 
0.429 

0.4654 
0.0741 

10 

; 

I 

0.40 
0.54 
0.54 
0.41 
0.38 
0.43 
0.54 
0.45 
0.41 
0.41 

0.457 
0.061 

10 
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lncividlal Animal Terminal Boey and Organ Weifllls 

PSL study Number 43166 

A28-0ay Oie!Sl'f Studj in Rats 


Sex: Female D9'1(S) Relative to Start Date 

1024 i i I 
mglk!I""' Tenninal Adrenal Brcin Ho.t.. Kidneys.. Liver.. Ovaries with 
Grol..JI 3 BW Glaids wt Wt OViduclsWt 

(g) (g) (g) (g) (g) (g) (g) 

I 
7051 217 0.056 2.14 0.82 1.71 7.05 0. 134 
7052 227 0.067 1.94 0.83 1.81 8.34 0.108 
7053 247 0.061 2.07 0.85 1.62 754 0.116 
7054 246 o.on 2.01 0.86 1.52 7.11 0.122 
7055 'lf,7 0.065 2.03 0.92 1.98 785 0.140 
7056 'lf,O 0.066 2.11 0.81 1.81 7.24 0.107 
7057 222 0.051 1.97 0.82 1.75 7.31 0.134 
7058 224 0.065 2.07 0.86 1.70 682 0.105 
7059 246 o.on I 1.96 0.89 1.94 657 0.144 
7060 225 0.079 2.16 0.84 1.85 755 0.121 

"""' 236.3 0.0664 2046 0.850 1.769 7.338 0.1231 
SD 14.5 I 0.0092 0.077 

10 I 0.034 
N I 0.512 

10 10 I 0.140 
10 10 I 0.0143 

10 10 
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lnciviOJal Anmal Terminal Bodj and Organ Weiftlls 

PSL StudyNumber43166 

A28-0ay Dietary Studf in Rats 


Seic Female 08f(s) Relative to Siert Dale 

1024 I I 
mglk!)'doy Spleen 
Gro1.413 WI I Thymus uterus 

Ill WI 
(g) (g) (g) 

I 
I 

7051 0.55 0.39:5 0.46 
7052 0.48 0.581 0.43 
7053 0.53 0.445 1.29 
7054 0.51 0.339 0.54 
7055 0.48 0.534 0.63 
7056 0.62 0.635 0.45 
7057 0.56 0.531 0.49 
7058 0.45 0.363 0.43 
7059 0.52 0.435 0.90 
7060 0.37 0.504 0 53 

""" 0.507 0.4762 0.615 
SD 0.068 
N 10 I 0.0967 

10 I 0.276 
10 
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PSLStud Number43166 

Jndvi<ilal Ar:imal Tenninal Body and Organ Wei!Jlls 

PSL study Numbcr43166 
A28.0ay Dietary Stud/ in Rats 

Sex: Femele 08f(s) Relative to Start Date 

1536 
 I I I 
 I 

mglk~""' Tenninal Adrenal Brain Kidneys liver ovaries.with
Groq> 4 
 BW G!aids WI. WI 

(9) (9) (9) 
"'"' "' (g) "' (g) "' Oviducts Wt

(9) (g)

7071 
 235 
 0.065 2.03 0.81 1.77 a18 0.144 
7072 
 232 
 0.074 2.02 0.85 1.87 1Jil 0.142
7073 
 244 
 0.073 1.94 0.91 1.72 7.76 0.140
7074 
 221 
 0.064 2.08 0.78 1.90 7.15 0.105
7075 
 225 
 0.077 2.05 0.81 l.80 8.84 0.145
7076 
 234 
 0.080 202 
 Q82 202 
 832 
 a145

7077 
 255 
 0.064 2.05 0.89 1.87 7.75 0.126
7078 
 222 
 0.082 1.93 0.83 7.09 0.129
7079 
 248 
 0.092 2.04 0.99 
7000 
 222 
 0.066 2.05 0.79 I 

1.79 
1.70 7.39 0.160
1.71 7.48 0. 126


"""' 233.8 0.0737 2.021 0.848 1.815 7.763 
SD 11.9 

N 10 I 0.0093 0.049 
10 I 10
 I 0.005 

10 I 0.101 
10 
 I 


0.1364
0.548 0.0150

10
 10
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PSLStud Number43166 

Jndivicilal Anmal TermiM Bocl>J and Organ Wei!jlts 

PSL Study Number 43166 

A 28-0ay Dietaiy Sludf in Rais 


Sex: Female Day{s) RclRlille to Slart Date 

1536 I ! 
mglkgldoy Spleen Thynn•
Gro1.p 4 WI 

(g) (g) 
.. Uterus 

WI 
(g) 

7071 0.60 0_643 0.46 
7072 0.54 0.459 0.52 
7073 0.51 0.379 0.52 
7074 0.39 0.379 0.52 
7075 0.48 0.'40 0.50 
7076 0.53 0.665 0.49 
7077 0.54 0.616 0.38 
7078 0.49 0.584 OA1 
7079 0.58 0.'40 0.56 
7080 0.47 0.613 I 054 

"""' 0.513 0.5218 0.490 
so 0.000 0.1127 
N 10 10 I 0.057 

10 
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PSL Stud Number43166 

APPENDIX R: INDIVIDUAL ANIMAL ORGAN-TO-BODY WEIGHT RATIOS1 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

Group 2: 512 mg/kg/day of test substance corresponds to 250 mg/kg/day of the active ingredient. 

Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 

Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 
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PSL Stud Number 43166 

lndvidJal Animal Organ-to.Sotft Weight Ratios 

PSL study NumbO"" 43166 

A28.0ay Dietary Sludj in Ra!s 


~ w.ale Day(s) Relative lo Start Date 

0 I I I I I 
mglkgdoy Adrenal Brain Epicidymide$ Hom Kidneys Liver Spleen 
Grotp 1 llBW llBW llBW llBW llBW llBW llBW 

(Ratio) (Ratio) (Rffiwl (Ratio) (Ratio) (Ratio) (Rooo) 

I 

7001 0.183 5.49 I 2857 3.28 7.99 27.77 2.16 
7002 0.198 6.02 2.618 3.15 7.83 39.16 2.17 
7003 0.189 5.72 2500 3.16 7.07 3132 2.26 
7004 0.166 5.88 ,.,,3 3.15 6.71 3264 2.14 
7005 0.191 6.38 3.161 3.25 6.69 25.65 231 
7000 0.165 549 2993 3.24 6.33 29.68 2.44 
7007 0.172 5.39 2962 3.42 7.16 29.57 266 
7008 0.200 023 2930 3.32 7.30 2"59 256 
7009 0.168 5.41 2514 3.00 2.08 

0.150 647 I 
6.68 26.38 

.,.., 
7010 3.107 3.53 a.oa 34.72 1.78 

0.1781 5.8'6 2.8075 3.251 7.184 
0.2682 0.151 I 30.549 2.255 

so 0.0165 0.411 
10 I 0.610 

N 10 10 I 10 I 10 I 10 '"" 0.255 
10 
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PSL Stud Number 43166 

lndvidia! Anma! Organ-to-Bodf Weight Ratios 

PSL study Numbcr43166 

A 28-0ay Dietruy Sludf in Rats 


Sex: Male Day(s) Re!etive lo Slart Date 

0 I 
mg/kg"' Testes Thym"'
Grc141 I ITBW ITBW 

(Ralio) I 
(Rciio) 

I 

7001 9.15 2.118 
7002 6.07 1.624 
7003 8.70 1.316 
7004 7-21 1.142 
7005 8.84 1.924 
7006 7.78 0.990 
7007 10.03 1.668 
7006 9.41 1.166 
7009 8.73 1.281 
7010 9.58 0.904 

""'"' 8.549 1.4134 
so 1.201 
N 10 I 0.4037 

10 
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PSL Stud Number43166 

lndvidia! Animal Organ-to.Socft Weight Ratios 

PSL Sl.ucfy Number 43166 

A28-0ay Dietary Stud( in Rats 


Sex: r.J.ale Dey(s)RelelivetoStartOate 

512 I I I I 
mglk..doy Actenal Brain Epidct{mides Kidneys Liver Spleen 
Gro~2 ITBW ITBW ITBW ITBW ITBW 

(Ratio) (Ralio) (Ralio) (Ratio) 
"'"' ITBW ITBW 

(Ratio) (Ralio) (Rotio) 

7021 0.209 540 3.223 
7022 0.198 

I 3.14 7.38 2.20 

7023 0.140 5.75 '" 
30.44 

2941 3.42 8.05 30.86 225 
3.003 3.34 6.4() 27.98 2.02 

7024 0.179 6.18 2888 3.42 6.87 28 72 1.95 
7025 0.191 rn 2001 3.09 6.69 29.70 2.38 
7026 0.140 5J4 3.095 3.33 7.57 32.41 2.43 
7027 0.238 5.87 2.760 3.50 7.24 2a88 1.86 
7026 0.173 637 3.155 3.36 7.95 31.79 3.10 
7029 0.145 5.16 2150 3.60 7.03 29.25 1.68 
7030 0.154 5.50 3.156 3.41 6.82 30.50 2.12 

"'"' 0.1766 5.766 2.9351 3.362 7.199 30.052 2.199 
SD 0.0328 
N 10 I 0.355 

10 I 0.3125 
10 I 0.151 I 0.541 

10 I 1.405 0.391 
10 10 10 

496 



Page 425 
PSL Stud Number43166 

lncivi111a1 Animal Organ-10.Socl>/ Weight Ratios 

PSL study Number 43166 

A28-0ay Dietary Studt in Rats 


Sex: Male Oay(s) Relative to Start Date 

512 I 
mglk!I"" Testes Thymus 
Gral.{l2 ITBW ITBW 

(Ralio) (Raio) 

' 
7021 9.34 0.989 
7022 8.26 1.666 
7023 7.64 1.J50 
7024 9.06 1.709 
7025 8.73 1.122 
7026 10.48 1.714 
7027 9.34 1.954 
7026 10.80 1.827 
7029 8.32 1.502 
7030 9.11 1.377 

"'"' 9.108 1.5209 
SD 0.971 
N 10 I 0.3105 

10 
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PSL Stud Number 43166 


lndviciJal Mmal Organ.J:o-Bodj Weight Ralios 

PSL Study Number43166 

A 28-0ay Oielafy Stud,' in Rats 


Sex: Male Oay(s) Relative lo Star! Date 

1024 
 I I 
 I I 

mglkg'doy Actenal Brain Epicfctjmide$ Kidneys Liver Sp!=
GroLJI 3 
 ITBW ITBW ITBW ITBW ITBW ITBW ITBW"'"' 

(Ra:io) (Ratio) (R'1io) (R'1io) (R'1io)(Ra6o) (R•o) 

I 
 I 

3040 
 3.07 7.71 3592 
 2.197041 
 0.181 587 


0.176 5.44 25'2 3.28 6.91 31.38 1.857042 

Q15B 7.04 29.351043 
 603 
 2620 
 3.41 2.17 

7.29 33.94 1.851044 
 0.165 514 
 3.325 3.35 
6.50 31.511045 
 0.170 5.97 2493 
 3.37 1.80 
7.44 31.67 1.9610<0 0.144 543 
 2291 
 3.49 
6.91 31.047047 
 0.114 463 
 2.426 322 
 2.05 
7.51 3644 
 1.891049 
 0.160 559 
 2567 
 3.20 
7.65 29.24 2.387049 
 0.107 6.45 2835 
 3.45 

0.166 6.06 7.78 29.13 1.987050 
 2866 
 3.32 

2.0120.1540 5.722 2.7030 3.315 7.274 31.962 
0.184"""'so 0.0253 0497 0.3143 0.128 0.421 2654 


10 10 10 10 10 
 10
N 10 
 I I I I 
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PSL Stud Number43166 

tnciviiilal Animal Organ-ta.Bod>/ Weight Ratios 

PSL study Number 43166 

A28.0ay Dietary Studt in Rats 


Sex: Male Oay(s) Relative to Start Dale 

1024 
 I

mglko'"'r Testes Thymus 
Grt1lf3 ITBW ITBW 

(Rafio) (Rctio) 

7041 
 9_52 1.3'8 
7042 
 7.10 1.268 
7043 
 9.66 1.242 
7044 
 9.26 1.236 
70'5 8.75 1.483 
70'6 7.54 2.012 
7047 
 7.72 1.366 
70'6 7.70 1.482 
7049 
 9.63 
7050 
 8.75 I 


1.247 
1.466

"""' 8.564 1.4171 
SD 0.970 
N 10 I 
 0.2319

10
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PSL Stud Number43166 

lncivid!a! Arima! Organ.fo-Bod( Weight Ratios 

PSL Study Number 43166 

A28-0ay Dielaiy Sludf in Rats 


Sex: Male Day(s) Relative lo Start Date 

1536 I I I 
m9'<gldey Aitcna! Brain Epi<icPjmides 
Groqi 4 fTBW fTBW fTBW fTBW 

(Rotio) (Ratio) (Ratio) (Rotio) 
"'"' Kidneys Liver Spleen 

fTBW fTBW fTBW 
(Ralio) (Ratio) (Ratio) 

I 
7061 0.168 5.49 2.730 3.20 6.85 2"66 2.15 
7062 0.153 5.65 2322 3.32 7.47 28.73 2.03 
7063 0.178 5.64 3.201 3.06 7.88 35.13 2.46 
7064 0.155 5.50 2.107 3.12 7.38 30.19 208 
7065 0.185 5.53 2.247 3.36 7.93 33.36 202 
7066 0.175 5.46 2.792 . 3.27 7.03 36.12 1.90 
7067 0.188 5.40 2699 2.90 6.38 28.79 1.88 
7068 0233 &15 3.102 3.32 7.67 35.65 280 
7069 0.140 5.77 2686 3.20 7.09 26.94 1.74 
7070 0.198 6.25 2626 3.37 8.21 35.35 2.31 

"""' 0.1773 5.682 2.6712 3.214 7.387 31.893 2.139 
SD 0.0264 I 0.294 0.312 

N I 0.3544 
10 I 0.149 0.560 3.559 

10 10 10 10 I 10 10 
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PSL Stud Number 43166 

lncivilila1 Arimal Organ-to.Socf( Weight Ratios 

PSL Study Number 43166 

A28-0ay Dietary Stud( in Rats 


Sex: Male Oey(s) Relative to Stat OS:e 

1536 I 
mgl1<!1"'1 Testes Thym"' 
Gro14> 4 ITBW /TBW 

(Ralio) (Rciio) 

7061 B.45 1.249 
7062 7.92 0.966 
7063 9.21 1.445 
7064 8.86 1.058 
7065 8.02 1.765 
70fl3 7.61 1.391 
7001 7.69 1.411 
70fl3 9.86 1.945 
7069 10.14 1.317 
7070 8.80 1.391 

"'"'' 8.657 1.3939 
SD a.ass 
N 10 I 0.2919 

10 
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PSL Stud Number 43166 

lnciviiiial Arimal Organ-l:o-Boctf Weight Ratios 

PSL Study Number 43166 

A28-0ay Dietary Studf in Rats 


Selt Female Dtrt(s) Relative to Start Dale 

0 I I I I 
mglkg'OO, A<tenal Brain "'"" Kid1eys Liver Ov<ries\lr'ith Spreen
Gro~ 1 ITBW /TBW ITBW ITBW ITBW !7.'iductslTBW /TBW 

(Ratio) (Ralio) (Ra!io) iR"'o) (Ratio) (Ralio) (Ratio) 

7011 0.314 943 3.76 8.20 34.07 0.639 201 
7012 0.364 9.42 3.59 8.16 30.10 0.621 2.04 
7013 0.316 
7014 0.335 '°' 3.76 7.78 29.44 0.571 2.26 

9.21 3.96 8.06 29.91 0.639 2.16 
7015 0.292 8.81 3.81 6.99 31.02 0.589 1.78 
7016 Q300 a55 3.66 7.40 36.08 0.546 247 
7017 0.327 9.46 3.46 7.32 29.51 0.507 2.29 
7018 0.290 938 3.78 7.68 30.00 0.647 2.20 
7019 0.329 a54 3.54 7.75 32.25 0.450 2.75 
7020 0.272 8.16 3.32 7.24 30.40 0.516 1.76 

""'"' 0.3139 8.801 3.665 7.657 31.278 0.5727 2.171 
so 0.0265 0.545 
N 10 10 I 0.189 

10 I 0.412 
10 I 2.212 

10 I 0.0669 0.300 
10 10 
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PSL Stud Number 43166 

lndvidial Anma! Organ.to.Sodj Weight Ratios 

PSL study Numbcr43166 

A28-0ay Dielaiy Studj in Rats 


Sex: Female Oay(s) Relative to Start Date 

0 
mgJl<<I""
GrolJI 1 

Thymus 
ITBW 
(Ra6o) 

! 
Uterus 
ITBW 
(Ratio) 

7011 
7012 
7013 
7014 
7015 
7016 
7017 
7018 
7019 
7010 

"""'SD 
N 

1.902 
1.252 
1.805 
2026 
2081 
2.119 
1.878 
1.548 
1.721 
2532 

1.S863 
0.3463 

10 I 

294 
291 
3.61 
286 
237 
211 
4.24 
4.02 
1.83 
468 

3.159 
0.949 

10 

503 



Page 432 
PSL Stud Number 43166 

lndvid.Jal Animal Organ-lo.Sodf We~ht Ralios 

PSL Study Number 43166 

A28-0ay Dietaiy Studj in Rais 


Sex: Female Day(s) Relative to Stait Date 

512 I I I I I 
mglkg'doy Adrenal Brain Hearl Kidieys Liver Ovaies'Mlh Spleen
Gro1412 ITBW ITBW ITBW ITBW ITBW oviductsfTBW ITBW 

(Ralio) (Raio) (Ratio) (Ralio) (Ralio) · (R<tio) (Ratio) 

7031 0.308 
' 863 3.76 8.03 33_63 0.504 2.61 

7032 0.343 9.49 3.70 8.84 34.35 0.551 1.99 
7033 0.392 9.26 3.64 8.99 34.75 0.650 249 
7034 0.307 9.65 3.77 8.09 31.86 0.568 1.96 
7035 0.292 a24 3.65 6.91 32.75 0.609 1.85 
7036 Q276 a16 3.60 7.72 38.73 0.566 2.63 
7037 0.324 10.33 4.12 8.63 32.58 0.527 2.14 
7036 0.336 7.61 3.52 7.41 2854 0.538 1.78 
7039 0.288 8.89 3.58 8.23 35.47 0.510 2.51 
7049 0.304 8.02 358 8.09 35.53 0.611 2.88 

"""' 0.3168 8.828 3.692 8.094 33.819 0.5635 2.284 
SD 0.0336 0.852 
N 10 I 10 I 0.171 

10 I 0.639 2.693 
10 10 I 0.0474 0.384 

10 10 
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lndvidrnl Animal Organ.to.Sod)' Weight Raios 

PSL study Numbcr43166 

A28-0ay Dietary Sludf in Rats 


Sex Female Day(s) Relative lo Start Dale 

512 I 
mglkgOOy Thfm'" uterus 
Gro~2 ITBW ITBW 

(Ralio) (R<tio) 

7031 >021 1.97 
7032 2065 250 
7033 2'52 249 
7034 2472 206 
7035 1.764 1.63 
7035 2105 1.89 
7037 2033 297 
7038 2530 1.82 
7039 1.630 1.69 
7040 1.669 1.60 

"""' 2.0742 2000 
SD 0.3287 
N 10 10 ''"
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lndviclial Arimal Organ-to.Socfj Weight Ralios 

PSL study Number 43166 

A28.0ay Dietary Stu6j in Rats 


Sex: Female Oay(s) Relative to Start Date 

1024 I I I I 
mgiko'"" Actenal Brain Heart Kicheys Liver Ovaieswi!h Spleen 
Gro4> 3 llllW llllW llllW llllW llllW oviductifTBW /lllW 

(Raffo) (Rtiio) IR.t•l iR"''l iR"''l (Ra•l IR"''l 

7051 0.258 
7052 0.295 
7053 0.247 .,, 

9.86 3.78 7.88 32.49 0.618 2.53 
ass 3.66 7.97 36.74 0.476 211 

3.44 6.56 30.53 0.470 2.15 
7054 0.313 8.17 3.50 6.18 28.90 0.496 2.07 
7055 0.253 7.90 3.55 7.70 30.54 0.545 1.87 
7055 0264 8.44 3.24 7.24 28.96 0.428 2.48 
7057 0.230 B.87 3.69 7.88 32.93 0.604 2.52 
7055 0.290 9.24 3.84 7.59 30.45 0.469 2.01 
7059 0.310 7.90 3.59 7.82 26.49 0.581 2.10 
7060 0.351 9.60 3.73 8.22 33.56 0.538 1.64 

""" 0.2812 8.692 7.505 2.149 
SD 0.0372 0.686 I

3.605 31.158 0.5222 
0-178 0.657 

N I 10 I 10 I
2.883 

10 10 I
0.0643 

10 10 I 
0.291 

10 
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lnlividia! Anmal 01gan.to-Bodf Weight Ralios 

PSL study NumbCf43166 

A28-0ay Dietary studj in Rats 


Sex: Female Day(s) Relative to Strut Date 

1024 I 
mglk!Jday Thjmus utCf\IS 
Grolfl 3 ITBW ITBW 

(Ratio) (Rctio) 

7051 1.820 rn 
7052 2569 1.89 
7053 1.802 5.22 
7054 1.378 220 
7056 2.078 2'5 
7056 2540 1.80 
7057 2392 221 
7056 1.621 1.92 
7059 1.754 3.63 
7060 2240 "" 
""'"' 2.0184 2579 

SD 0.4057 1.063 
N 10 10 
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PSL Stud Number43166 

lndvililal Mmal Organ-to-Bodf Weight Ralios 

PSL study Number 43166 
A 28.0ay Dietary Studf in Rais 

Sex: Female Oay(s) Relative to Start Date 

1536 I I I 
mgll<gdey A!kenal Brain Heart Kidieys Liver Overies'Wilh Sploon 
Gro'-"4 ITBW ITBW ITBW ITBW ITBW <Nidud:st'TBW ITBW 

(Ralio) I (Ratio) (Ratio) (Ratio) (Ralio) (Ratio) (Ratio) 

I 
7071 0.277 a64 3.45 7_53 34.81 0.613 2.55 
7072 0.319 a11 3.66 8.06 33.06 0.612 233 
7073 0.299 7.95 3.73 7.05 31.80 0.574 2.09 
7074 0.290 9.41 3.53 8.60 32.35 0.475 1.76 
7075 0.342 9.11 3.60 8.00 39.29 0.644 2.13 
7076 0.342 a63 3.50 8.63 35.56 0.620 226 
7077 0.251 8.04 3.49 7.33 30.39 0.494 2-12 
7078 0.369 8.69 I 3.74 8.06 31.94 0.581 2.21 
7079 0.371 a23 
7080 0.297 9.23 I 3.99 6.85 29.80 0.645 2.34 

..,., I 3.56 770 33.69 0.577 2.12 

0.3157 8.fi64 3.625 7.783 33.269 0.5835 2.191 
so 0.0399 0.492 
N 10 10 

I 0.163 

I 10 I
0.602 

10 I
2.772 

10 I
0.0581 

10 I 
0.206 

10 
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lmividJal Arimal Organ-to-Bod)' Weight Ratios 

PSL study Numbcr43166 

A28-0ay Diela!y Studt in Rais 


Sex: Female Day(s) Relative to Start Date 

1536 
mglkg/"'1 
Grol.Jl 4 

Thjmus 
IIBW 
(Ralio) 

I 
lltCl\IS 

IIBW 
(Ratio) 

7071 
7072 
7073 
7074 
7075 
7076 
7077 
7078 
7079 
7000 

...., 
so 

N 

2736 
1.978 
1.553 
l.715 
1.956 
2842 
2.416 
'631 
tn4 
2.761 

2.2362 
0.4918 

10 I 

1.96 
224 
21.3 
235 
222 
209 
1.49 
1.85 
226 
2'3 

2.103 
0.277 

1.0 
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PSL Study Number 43166 

APPENDIX S: INDIVIDUAL ANIMAL ORGAN-TO-BRAIN WEIGHT RATIOS1.2 

PRODUCT IDENTIFICATION 

Soy Leghemoglobin Preparation 

1 [organ weight/brain wcighl) 


Group 2: 512 mg/kg/day oftest substance corresponds to 250 mg/kg/day of the active ingredient. 


Group 3: 1024 mg/kg/day oftest substance corresponds to 500 mg/kg/day of the active ingredient. 


Group 4: 1536 mg/kg/day oftest substance corresponds to 750 mg/kg/day of the active ingredient. 


2 
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Sex: Male Day(s)Relative lo Start Date 

0 .....---Mena!______ mg/kg.., -- ---Heart-·· ­ -- --------·---~- --------.. ---Epidid)midils Kicileys Liver --1 ----------spieen·­ ·----- ------- ····-·---­Testes 
Gr0t4> 1 IB•W IB•W IBrW IB•W IB•W IBtN

(Ratio) '""' (Retio) (Ratio) (Ratio) IR""I (Ralio) (Raijo)

' I 
I 

i 

7001 0.033 0.521 0.00 .... 5.06 0.39 1.67
7002 0003 ..,, 052 1.30 6.51 036 1.01
7003 0.033 0.437 0.55 1.24 5.83 0.40 t.52 
7004 0.021! 0.414 0.54 1.14 5.56 0.36 1.23
7005 0.030 0.495 0.51 1.05 4.02 0.36 1.39 
7006 0.030 0.54S 0.53 1.15 5.41 0.45 1.42
7007 0002 0.5'9 0.6' 1.33 5.48 0.49 1.86
7008 0.032 0.471 0.53 1.17 4.27 0.41 1.51
70W 0.031 0."5 0.56 1.24 4.88 0.39 1.62
7010 0.023 0.4"l 0.55 1.25 5.37 0.28 1.48.... 0.0306 0.4813 0.556 1.232 5.238 0.388 1.469

SD 0.0031 0.0465 0.038 0.114 0.727 0.057 0.235
N 10 I 10 I 10 IO 10 I 10 I 10' 
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!ncfMdulli Annlal Orgen.lo-Brlin Weight Raios 

PSL stldy Number 43166 

A28-0ay Dielary Studt in Rats 
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Sex: Male Day(s)Relative to start Date 

512 

- - i 


-~·AitiiilaT ___ m~gday 
--Epidl$iilde$____ --He8it ----···-­ ---------irrcneys ---- ­ -- ----------.--­---~-~--r ---------,e-SleS-- --­

Groi.p 2 
 IB<W 18,W IB<W /BrW IBrW 	 , "''~/B'W IB<W
(Ratio) (Ralio) (Ratio) {Ratio) (Ratio) (Ralio)IR"'I 	 I 


I 

! 

7021 
 0.039 0.597 0.58 1.37 5.64 0.41 1.73
7022 
 0.033 0.498 0.58 5.22 0_38 ,_.,

'-" 
7023 
 0.024 0.536 0_58 1.11 4.86 0.35 1.33 

7024 
 0.029 0.4'8 0.55 1.11 4.65 0.32 1.47 

7025 
 0.033 0.502 0.54 1.16 5.14 041 1.51

0.024 0.539 0.58 1.32 5.65 0.42 1.82
7021
"'' 0.04-0 0.470 o.ro 1.23 4.92 0.32 1.59 


7028 
 0.027 0.495 0.53 1.25 4.99 0-49
 1.70 

7029 
 0.028 0.416 0.70 1.36 5.67 0.33 1.61

0.028 0.574 0.62 1.24 5.54 0.39 1.65'"'' 
0.0307 0.5095 0.585 1.251 5.228 0.330 1.581""" SD 0.0056 0.0535 0.048 0.100 0.374 0.055 0.155

N 10 I 10 I 10 I 
 lO
 10 I
 10 
 10


Page 441 

PSL Stud Number 43166 


Individual Animal Organ-lo.Srtin Weight Riiios 

PSL sti.dy twmber 43166 

A 28-0ay Dietary Studf in Rats 
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Individual Annial Organ-to-Brain Weight Ratios 

PSL stldy Number 43166 

A28-0ay Dietary Sludf in Rats 


Sex: Male Day(s)Re!ative to Start Date 

""''"" 
512 

--· Thjmus 
G'°"' 2 lf>W 

(Ratio) 

7021 0.183 
7022 0.282 
7023 0.235 
7024 0.277 
7025 0.194 
7026 0.299 
70Z1 0.333 
7028 0.287 
7029 0.291 
70>l 0.250 

MoM 0.2830 
SD 0.0472 

N 10 
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Individual Animal Organ-lo.SNin Weight Ratios 

PSL 511.dy Number 43166 

A28-0ay Dietary Studj in Rats 


Sex: Male ..., Day(s)Relative to start Dale 

.,,..1024 

Grotp 3 """'" ··--E-pjiijd)m-ides Heart­ ··---­
18111 18,W ,.,w -r I --

Kiltleys 
/BrW 

----""-, ····-sii1een--­ ---T-eSfeS___. ··-·· 
,.,w ,.,w /BiW 

(Ralio) (Ratio) (Ratio) (Ratio) 11""'1 I (Ratio) (Raijo) 
I 
I 
I 

I 
7041 0031 0.518 0.52 1.31 6.12 0.37 1.62 
7042 0.032 0.467 O.&J 1.27 5.77 0.34 1.31 
7043 0.026 0.435 0.57 1.17 4.87 0.36 1.60 
7044 0.029 0.579 0.58 1.27 5.91 0.32 1.61 
7045 0.028 0.418 0.56 1.09 5.28 030 1.47 

104' 0.026 0.423 0.64 1.37 5.83 036 1.39 
7047 0.025 0.524 0.70 1.49 6.71 0.44 1.67 
704' 0.029 0.4'9 0.57 1.34 6.52 0.34 1.38 
7049 0.017 0.439 0.53 1.18 4.52 0.37 1.49 
7050 0.027 0.476 0.55 1.28 4.80 0.33 '-" 
"'"" 0.0270 0.4738 0.583 1.278 5.633 0.353 1.498 

SD 0.0049 
I 

0.0521 
I

0.052 
N I 

0. 114 0.740 0.039 
10 10 10 10 10 10 I 

0.123 
10 
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lndividua Animal Organ-lo-Srlin Weight Ratios 

PSl stucfy Number 43165 

A 26-0ay Dietafy Stud,' in Ra!$ 


Sex: Ma!e Da)'{s) Relative lo Start Date 

1024 
---------rfTjmus--­

G""' 3 m.w """'""" 
(Ratio) 

7041 0.233 
704Z 0.233 
7043 0.206 
7044 0.215 
7045 0.248 
7046 0.370 
7047 0.295 
7048 0.265 
7049 0.193 
7051) 0.242 

0.2502 "'~ SD 0.0514 
N 10 
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lndividu3 Animal Organ-lo.fmin Weight Ratios 

PSL study Number 43166 

A28-0ay Dietary Study in Rats 


Sex: Male Day(s)Relative to start Date 

1536 .. -·-·-A-cfenai_____. ~·-··- ---·· ------~--- I ---­ --·~·-spte-,-,- ­ -­
m~!Jday Epicf!dymides --Kick\~--- ---~~---r -"-reSies-­
G!'o~4 IB.W IB,w IB.W /S.W /B.W /B,w /B,W 

(Ratio) (Ralio) {Ratio) {Ra~o) (Ratio) (Ralio) (Ratio) 

I 
I 

7061 0.031 0.490 0.58 1.25 5.22 0.39 1.54 
7062 0.027 0.411 059 1.32 5.09 0.36 ,
70"3 0.032 0.568 0.54 1.40 6.23 0.44 1.63 

.. 
7064 0.028 0.383 0.57 1.34 5.49 0.38 1.61 
7065 0.033 0.<00 0.61 1.43 6.03 0.37 1.45 

'"' 0.032 0.512 0.60 1.29 6.62 0.3' 1.4" 
7067 0.035 0.500 0.54 1.18 5.33 035 l.42 

7068 0.038 0.505 0.54 1.25 5.80 0.45 1.60 
70'9 0.024 0.4'5 0.55 1.23 4.67 0.30 1.76 
7070 0.032 0.452 0.54 1.31 5.6' 0.37 1.41 

""" 0.0312 0.4700 0.566 l.300 5.614 I 0.376 1.523 
SD 0.0039 0.0573 0.027 0.078 0.579 ! 0.044 

N 10 I 10 10 I 10 10 i 10 I
0.125 

10 
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Individual Animal Organ-to-Bnin Weight Ratios 

PSL study Number 43166 

A28-0ay Dietary stu<.tt in Rak 


Sex; PJale Oay(s)Re!ative to Start Date 

1536 

G'°"' m"'!I""' ~--·-~mus---

4 IB•W 
jRatio) 

7061 0.228 
7062 0.171 
7063 0.256 
7064 0.193 
7065 0.319 
7065 0.255 
70&1 0.261 
7068 0.316 
7069 0.228 
7070 0.223 

"""' 0.2450 
SD 0.0476 
N 10 
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PSL Stud Number 43166 


lndillidual Animal Organ.lo-BF.in Weiglh R!il:ios 

PSL Sli.dy Number 43166 

A28-0ay Dielaly Stodj in Rats 


Seic Female Day{s) Relative lo Start Dale 

0 
m!¥'119'day 
Gr~1 

7011 

7012 

7013 

7014 

7015 

7016 

7017 

7018 

7019 

7020 


....L___.__;----------···--.. -~------Menai--­ ----·-Heart~-- -·---uver-Kidneys Spleen 
18111
l8•W l8•W m.w I l8•W···-1 ~~:r~ I
(Rillio) (Ratio) (Ratio) (Ratio) (Ratio) 

I 


...-....--.---· ­
ll?fmus 


18111 

(Ralio) 

0.033 
0039 
0.039 
0.036 
0.033 
0.035 
0.035 
0.035 
0.039 
0.033 

o.«> 
Q38 
0'7 
0.43 
043 
0.43 
0.37 
0.45 
0.41 
0.41 

0.87 
0.87 
0.97 
0.88 
0.79 
0.87 
o.n 
0.92 
0.91 
0.89 

3.61 
l20 

3.66 
3.25 
3.52 
4.22 
3.12 

3.58 
3.78 
3.73 

0.068 
0.066 
0.071 
0.069 
0.067 
0.064 
0.054 

0.077 
0.053 
0.063 

I 


0.21 
022 
0.28 
0.23 
0.20 
0.29 
0.24 
0.26 
0.32 
0.22 

0202 

0.133 

0.224 

0.220 

0236 

0.248 

0.198 

11185 

0.201 
0.310 

0.0357 0.418 0.872 3.566 0.0652 0.248 0.2158i 

0.0024 0.031 0.056 0.325 0.0075 0.039 0.0459SD''"" 

N 10 
 IO 10 10 IO IO
10 
 I 
 I I I 
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PSL Stud Number 43166 

Individual Animal OrgilO-t!rSrS:n Weigth Rilios 

PSL stt.dy Number 43166 

A 28.Qay Dietary Studj in Rats 


Sex: Female Oa'j(s) Relative lo Start Date 

"""'"" 
512 

-"---- · A<tenal___ --- ·~·--- He3rt___ -- -··--Kldneyi:___ --- ­ ···------- ­ I 
Liver --:;~:r~--i-------s£~n

··---~ 
---Thfmus_______ 

Grot.J12 IB•W IB•W /Biii IB•W 
(Rlllio) (Ratio) (Ratio) (Ratio) (Ratio) I 

/Biii
(Ral10) (Ra6o)

i 

7031 0.036 0.44 0.93 0.058 0.30
7032 0036 039 0.93 '·"' ''" "" O.Of>B 021 Q218
7033 0.042 039 0.97 3.75 0.070 0.21 0.265 
7034 0.032 0_39 0.84 3.30 0.059 0.20 0.256 
7035 0.035 0.44 0_84 3.97 0.074 0.22 0.214 
7036 0.034 0.44 0.95 4.75 0.069 0.32 0.258 

'"" 0.031 0.40 0.84 3.15 0.051 0.21 ll 197
7039 0.044 0.46 0.97 3.75 0.071 0.23 0.332 
7039 0.032 0.40 0.93 3.99 0.057 0.28 0.183
7040 0.038 0.45 1.01 4.43 0.076 0.36 0.208 

'""" 0.0361 0.420 0.920 1862 0.0644 0.261 0.2366
SD 0.0043 

I 
0.028 

I 
0.062 0.476 0.0086 I

N 10 lO IO 10 I
0.054 0.0434

10 IO IO

521 



I 
1j~l 


.. N,,,., 

N~O 
;; "' 

~~:;:;;;:::;:;~~~(:!;::!!~
cicic:Scic:iciciciOO 

sgi§g~~s~~~............ ,_ ........................ 


~~ 
00~ 

.oz 
~~ 



Page 451 
PSL Stud Number 43166 

Individual Animal Organ.lo-Bran Weiglh Riilios 

PSL stu:!y Number 43166 

A 28-0ay Dietruy Stodj in Rats 


Sex: Female Oay(s) Relatiile to Slart Date 

1024 
m!>"k9'dar --~enal---· ---·-·-.. 

H~rt 
Gro4' 3 IB•W IB•W I 

·····-·--
Kidneys --------uver--­ - I

- OJaries\\lih ··-..-·r·--- sp1een - ­ ··-·-~us---

/8'W IB.W CNi<luds/BrW i /Br~ /8'W 
(Ratio) (Ratio) (Ratio) (Ra~o) IR"'I ! (Ratio) (Ra~o) 

1 
I 
I 

7051 0.026 0.38 o.ro 3.29 0.063 0.26 0185 
7052 0.035 0.43 0.93 4.30 0.056 0.25 0.299 
7053 0.029 041 0.78 3.64 0.056 0.26 0.215 
7054 0.038 0.43 0.76 354 0.061 0.25 0.169 
7055 0.032 0.45 0.98 3.87 0.069 0.24 0263 
705' 0.031 0.38 0.86 3.43 0.051 0.29 0301 
7057 0.026 0.42 0.89 3.71 0.068 0.28 0.270 
1058 0.031 0.42 0.82 3.29 0.051 0.22 0.175 
1059 0.039 0.45 099 3.35 0.073 0.27 0.222 

"'" 0.037 0.3!1 0.86 3.5-0 0.056 0.17 0233 

""" 0.0325 0.416 0."6 3.592 0.0603 I 0.248 0.2332 
SD 0.0047 0.026 0.080 0.310 0.0079 I 0.035 0.0489 

N 10 I 10 I 10 I 10 10 I 10 I 10 
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PSL StudyNumber43166 

!ndividlllll Animal Organ-lo-Brain Weiglh Raios 

PSL stldy Number 43166 

A26.Qay Dietary Studt in Rats 


Sex: Female Dirt(s) Relative to Start Dale 

1536 
· ­mglkg'day 

G'°"' 4 

7071 
7072 
7073 
7074 
7075 
7076 
7077 
7078 
7079 
7080 

..... 
SD 

N 

-Menal 
.... ---------.=ieait__________ 

IB<W IB<W 
(Ratio) (R<tio) 

0.032 0.40 
0037 042 
0.038 047 
0.031 0.38 
0.038 0.40 
0.040 0.41 
0.031 0.43 
0.042 0.43 
0.045 0.'9 
0.032 0.39 

0.0365 

I 
0.420 

0.0050 0.036 
10 10 

I 
----·,·····----- ­

~-~~:f~--1--
-- ---KidiliiY:S____ Liver 

IB<W IB<W 
(Ratio) (Ratio) 

I 
I I 

' 0.87 4.03 0.071 
0.93 ,,., 0.070 
0.89 4.00 0.072 
0.91 3.44 0.050 
0.88 4.31 0.071 
1.00 4.12 0.072 
0.91 3.78 0.061 
0.93 3.67 0.067 
0.83 3.62 0.078 
0.83 3.65 0.062 

I 
0."8 3.842 0.0676 
0.049 0.267 0.0078 

10 10 10 

-spie·en------ ­
IB<W 

(Ratio) 

0.30 
027 
0.26 
0. 19 
0.23 
0.2' 
0.26 
0.25 
0.28 
0.23 

0.254 
0.001 

10 

----~----.-.----

-"'/Btll 
(Ratio) 

0.317 
0227 
0.195 
0.182 
0.215 
0.329 
0300 
0303 
0.216 
0.299 

0.2583 
0.0561 

10 
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