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Kyowa Hakko U.S A,, Inc. 
767 Third Avenue, 19th FI 
New York. NY 10017 

Telephone 212 319-5353 
Facsimile 212 421-1283 

June 26.2003 

Office of Food Additive Safety (HFS-200) 
Center for Food Safety and Applied Nutrition 
Food And Drug Administration 
5100 Paint Branch Parkway 
College Park, MD 20740-3835 

Re: GRAS Notification 

Dear Sir or Madam 

In accordance with proposed 21 CFR 5 170.36 [Notice of a claim for exemption based on a 
Generally Recognized As Safe (GRAS) determination] published In the Federal Register (62 FR 
18939-18964), I am submitting in triplicate, as the notifier, Kyowa Hakko U S.A. Inc , 767 Third 
Avenue 19th Floor, New York, NY 10017, a GRAS notification of c-fraction soy protein 
hydrolyzate with bound phospholipids (CSPHP) for use in foods, a GRAS panel report setting 
forth the basis for the GRAS determ!nation, and curricula vitae of the members of the GRAS 
panel for review by the agency 

The notification replaces the incomplete notification sent earlier. 

Sincerely, 

Kohei Yamambd 
Director of Marketing 
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C-FRACTION SOY PROTEIN HYDROLYZATE WITH BOUND 
PHOSPHOLIPIDS (CSPHP) GRAS NOTIFICATION 

GENERALLY RECOGNIZED AS SAFE (GRAS) 
EXEMPTION CLAIM 

Prepared for: Office of Food Additive Safety (HFS-200) 
Center for Food Safety and Applied Nutrition 
Food and Drug Administration 
5100 Paint Branch Parkway 
College Park, MD 
20740-3835 

Prepared by: Kyowa Hakko USA, Inc 
767 Third Avenue, lgth Floor 
New York. NY 
10017 

June 26,2003 
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CSPHP NOTIFICATION 

I GRAS Exemption Claim 

A. Claim of Exemption From the Requirement for Premarket Approval Pursuant to 
Proposed 21 CFR g170.36(~)(1) [62 FR 18938 (17 April 1997)] 

C-Fraction Soy Protein Hydrolyzate with Bound Phospholipids (CSPHP) has been determined to 
be Generally Recognized As Safe (GRAS), consistent with Section 201 (s) of the Federal Food, 
Drug, and Cosrnehc Act This determination is based on scientific procedures as descnbed in 
the following sections, under the conditions of its intended use in food, among experts qualified 
by scientific training and expertise Therefore, the use of CSPHP in food as described below is 
exempt from the requrrernenl of premarket approval. 

Signed, 

JUHe a s ,  2 0 0 3  
Kohei Yamamoto Date 
Kyowa Hakko U S A, 
767 Third Avenue, 1 
New York, NY 
10017 

B. 

Kohei Yamamoto 
Kyowa Hakko USA, Inc 
767 Third Avenue, lgth Floor 
New Yo*, NY 
10017 

Name and Address of Notifier 

C. 

C-fraction soy protein hydrolyzate with bound phospholipids (CSPHP) The C stands for “crude” 
since the material IS not further purified or fractionated following mixing of ingredients 

Common Name of the Notified Substance 
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CSPHP NOTIFICATION 

Proposed Food Use 

D. 

The individual proposed food uses and use-levels of CSPHP are summarized in Table 1. The 
proposed levels in food are based on the addition of 3glserving or per RACC. Clinical trials 
have demonstrated that 3 g/day is efficacious in normalizing serum cholesterol 

Conditions of Intended Use in Food 

Use-Levels Use-Levels 
for CSPHP for CSPHP 

(%) (gIRACC’) 

11 Table 1 Summary of the Individual Proposed Food Uses and Use-Levels for CSPHP in 
the U.S. 

Baked Goods and Baking 
Mixes 

Breakfast Cereals 

Food Category 

Breads 6 3 

6 3 Rolls 

Bagels 5 5  3 

English Muffins 5 5  3 

Readv-to-Eat Cereals 5 5 - 2 0  3 

Dairy Product Analogs 

Fats and Oils 

Grain Products and Pastas 

Soy/lmitation Milks 1 3  3 

Margarines 21 4 3 

Salad dressings 10 3 

Health Bars 7 5  3 

Health Beverages 

Meat Products 

Milk Products 

Plant Protein Products 

Processed Fruits and Fruit 
Juices 

Meal Replacements 1 3  3 

Meat Patty with Soy Protein 5 5  3 

Flavored Milk Drinks 1.3 3 

Milk Based Meal Replacements 1.3 3 

Yogurt (Regular and Frozen) 1 3-2 7 3 

Meat Alternatives 2 1 - 42.9 3 

Fruit Juice 1 3  3 

1 3  3 Nectars 

Fruit-Flavored Drinks 1 3  3 

I l3 I II Processed Vegetables and VegetableiTomato Juice 
Veoetable Juices 

Soups and Soup Mixes Prepared Soups, Dry Soup Mixes, and 1 2  3 
Condensed Soups n 
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CSPHP NOTIFICATION 

The consumption of CSPHP from all proposed food uses was estimated using the United States 
Department of Agriculture (USDA) 1994-1996 Continuing Survey of Food Intakes by Individuals 
(USDA CSFll 1994-1996) and the 1998 Supplemental Children's Survey (USDA CSF II 1998) 
(USDA, 2000) The mean and 90th percentile consumption of CSPHP by the total population 
from all proposed food uses and use as a dietary supplement was estimated to be 13 6 and 18.6 
glpersonlday, respectively Based on the estimated consumption of CSPHP and the ratio of soy 
protein/enzymatically modified lecithin of 80/20, the mean consumption of hydrolyzed soy 
protein would be approximately 10 9 glday This is significantly lower than the recommended 
intake of 25 g soy proteinlday required for health claims. 

On a total population basis, the mean consumption of enzymatically-modified lecithin 
(lysolecithin) from proposed food and dietary supplement use of CSPHP could reach 2 7 glday. 
The estimated daily intake (EDI) of enzymatically-modified lecithin from its approved use as an 
emulsifier in foods is 326 mg/day This, taken together with the consumption of enzymatically- 
modified lecithin from the proposed uses of CSPHP, could potentially result in a mean intake of 
approximately 3.0 glday 

The estimated consumption of lysolecithin from its natural occurrence in foods is 1.7 g/day, while 
the per caprla intake of processed lecithin, most likely lecithin modffied with hydrogen peroxide, 
is 0 19 mgiday Although the consumption of enzymatically-modified lecithin (lysolecithin) from 
proposed uses of CSPHP and approved uses in food as an emulsifier exceeds the intake of 
lysolecithin from its natural occurrence in food, the consumption is significantly less than the 
consumption of lecithin from its natural occurrence in food, which is estimated to be 6 8 glday. 

~ ~ 0 8 1 1  E. 

Pursuant to 21 CFR 
scientific procedures. This determination is based on the views of experts who are qualified by 
scientific training and experience to evaluate the safety of CSPHP as a component of food. The 
safety of CSPHP is supported by a number of published studies on CSPHP, enzymatically- 
modified lecithin, and soy protein, including metabolic studies, acute, and subchronic toxicity 
studies in experimental animals and clinical studies investigating the effects of CSPHP on serum 
cholesterol This determination is further supported by an expert panel evaluation of the health 
aspects of CSPHP (See Appendix I - EXPERT PANEL REPORT CONCERNING THE 
GENERALLY RECOGNIZED AS SAFE STATUS OF CSPHP FOR USE IN FOODS). 

In addition, the constituents of CSPHP, enzyme modified lecithin and hydrolyzed soy protein are 
both permitted for food use. Enzyme-modified lecithin is affirmed as GRAS under 21 CFR 
9184 1063 for use in food as an emulsifier with no limitation other than current good 
manufacturing practice Hydrolyzed soy protein is affirmed GRAS under 21 CFR s184.1553 
(peptones) as a nutrient supplement, processing aid and surface active agent at levels 

Basis for the GRAS Determination 

170 30, CSPHP has been determined to be GRAS on the basis of 
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CSPHP NOTIFICATION 

consistent with current good manufacturing practice The protease from Aspergillus niger was 
the subject of a recent GRAS Notification (GRN 000089) based on its use in food prior to 1958 

F. Availability of Information 

The data and information that serve as the basis for this GRAS determination are generally 
available and are accessible from the offices of 

Kohei Yamamoto 
Kyowa Hakko USA, Inc 
767 Third Avenue, lg th  Floor 
New York NY 
10017 

Should the U S Food and Drug Administration (FDA) have any questions or additional 
information requests regarding this notification, Kyowa Hakko USA, Inc. will supply these data 
and information 

II. Detailed Information About the Identity of the Substance 

A. Identity 

CSPHP is a light yellowish powder with a slight soy odor CSPHP is the crude form or fraction of 
soy protein hydrolyzate with bound phospholipids A more purified form of soy protein 
hydrolyzate with bound phospholipids (SPHP), which undergoes additional centrifugation and 
precipitation, has been used in developmentaVresearch studies. 

Common or Usual Name: Cfraction soy protein hydrolyzate with 
bound phospholipids (CSPHP) 

Chemical Name: Not applicable 
Chemical Abstracts Service (CAS) Number: CSPHP has not been assigned a CAS 

number 
Empirical Formula and Formula Weight, Not defined 
Molecular weight: Not defined 
Structural Formula Not defined 

6. Method of Manufacture 

CSPHP is manufactured using isolated soy protein, a purified (deoiled) preparation of enzyme- 
modified lecithin, and a protease from Aspergillus mger (Sumizyme FP). The materials involved 
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CSPHP NOTIFICATION 

are appropriate for food use and meet food grade specifications The method of manufacture of 
CSPHP is illustrated in Figure 1 

In general, a microbial protease (Sumizyme FP) IS added to a water solution of isolated soy 
protein at a level of 1% (w/w) and incubated for 5 hours The protease treatment hydrolyzes the 
soy protein to smaller peptides and amino acids. The mixture is then heated to 90°C for 30 
minutes to inactivate the protease and stop the reaction. Enzymatically-modified lecithin is then 
added to the solution to achieve a final soy protein phospholipid ratio of 4.1 The resulting 
mixture is sterilized and freeze-dried 

Figure 1 Schematic Overview of the Manufacturing Process for CSPHP 

Isolated Soy ProteidWater: Conc. 25% z- Sumizyme (Aspergillus niger) 

HEAT TREATMENT - 90°C 

t Add Phospholipids 

+ 115°C- 20sec 

SPRAY DRY 

PACKAGING 

C. Specifications for Food Grade Material 080813 

Table 2 

Specification Parameter Specification 

Appearance 

Protein >60% 

Chemical and Microbiological Specifications for CSPHP 

Light yellowish powder having slight soy odor 



CSPHP NOTIFICATION 

Specification Parameter 

Total Phospholipids 

Free Phospholipids 

Arsenic 

Specification 

> 1 8% 

<o 2% 

<2 PPm 

glycerophosphorylethanolamine 

phosphatidylinositol 

lysophosphatidic acid 

phosphatidylcholine 

phytic acid 

phosphatidylethanolamine 

Dhosphatidic acid 

/ /  Lead I <I  ODD^ 

1 5 4  

13 2 

8 4  

8 1  

7 0  

5 4  

4.9 

glycerophosphoinositol 

11 Microbioloaical SDecifications 

3 5  

triglyceride 

I/ Escherichia coli I Neaative 

3.0 

Thermodulic Bacteria Less than 300/g 

Table 3 Lipid Composition of Enzymatically-Modified Lecithin 

/I Component I Content (g/lOO g) 

lysophosphatidylinositol 01 

As with all soy protein containing products, CSPHP contains moderate amounts of isoflavones. 
Specific analysis indicated that CSPHP contained genistin, daidzin and glycetin at levels 
quantified as the aglycones, genistein (96 rng/lOOg CSPHP), daidzein (49 mgl l00 g CSPHP) 
and glycitein (9 5 mg/ l00 g CSPHP) Thus a heavy consumer of foods and dietary supplements 
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CSPHP NOTIFICATION 

containing CSPHP may consume up to 38 mg total isoflavones equivalents as the aglycone, 
considerably less than the heavy consumer of soy protein containing products. 

In addition, soy protein-containing products have been reported to contain trypsin inhibitors. 
Typical trypsin inhibitor levels present in soy protein isolates are reported to range from 1.11 to 
4 49 mgig protein (Peace et a/., 1992). However, heat treatment and processing of soy products 
are known to significantly reduce trypsin inhibitor levels (Racks eta/., 1979, Peace eta/., 1992) 
Thus, as a result of the drying process and treatment with protease during the manufacturing 
process, the level of trypsin inhibitor present in CSPHP is anticipated to be greatly reduced. 

111. Self-Limiting Levels of Use 

Although soy protein isolates and hydrolyzates have more favorable organoleptic properties than 
other soy ingredients such as soy flour, soy protein isolates and hydrolyzates have “beany” and 
bitter flavoring characteristics that limit the amounts of CSPHP that can be formulated into food 
products 

IV. Basis for GRAS Determination 

The determination that CSPHP is GRAS is on the basis of scientific procedures. (See Appendix 
I - EXPERT PANEL REPORT CONCERNING THE GENERALLY RECOGNIZED AS SAFE 
(GRAS) STATUS OF C-FRACTION SOY PROTEIN HYDROLYZATE WITH BOUND 
PHOSPHOLIPIDS (CSPHP) FOR USE IN FOODS). 

The safety of soy protein concentrates and isolates have been well established in animal feeding 
trials, clinical trials and from widespread historical consumption (Anastasia et a/., 1990; Wang et 
a / ,  1995, Gooderham e l  a/., 1996, Nestel et a/, 1997; Baum et a/., 1998, Nagata et a/., 1998; 
Potter et a / ,  1998, Crouse et a / ,  1999; Hodgson ef a/., 1999; Samman et a/., 1999; Jenkins et 
a/ , 2000, Teede et a / ,  2001, Badger e l  a/., 2002, Dewell et a / ,  2002, Munro et a/., 2003). 
Regardless, there are a number of minor components in soybeans and soybean products that 
have historically raised safety concerns, for example, trypsin inhibitors and isoflavones The 
significance of these compounds in CSPHP in relation to the safety of CSPHP is discussed 
below 

The estimated consumption of soy protein hydrolyzate for the heavy consumer from proposed 
uses of CSPHP is 14 9 g/day (90‘h percentile consumer). 

7 

000815 



CSPHP NOTIFICATION 

Effects Related to Soy lsoflavones 

Estrogenic Effects 

The structural similarity of the soy isoflavones to estrogen has prompted studies into the 
estrogenic effects of the isoflavones, particularly genistein and daidzein. Numerous clinical 
studies have been conducted to assess the effects of isoflavones on the proliferation of 
estrogen-sensitive tissues, circulating hormone levels, fertility, and sexual development. 

Studies in premenopausal women consuming soy-based diets in which the soy isoflavone 
content ranged from 4 to 128 mg/person/day for 1 menstrual cycle have demonstrated a 
number of estrogenic effects, including increased breast lobular epithelium proliferation, 
increased follicular phase length, prolonged menstruation, increased or decreased estrogen 
levels, increased luteinizing hormone and follicle-stimulating hormone levels, decreased 
progesterone levels, delayed peak progesterone concentrations, and decreased mean luteal 
cycle length (Cassidy et a/., 1994, 1995, Lu et a/., 1996; 2000; 2001; McMichael-Phillips ef a/., 
1998, Watanabe et a/, 2000, Wu et a/ ,  2000) However, longer-term studies in which 
premenopausal women consumed diets containing soy isoflavones ranging from 10 to 128 
mglpersoniday for up to 3 menstrual cycles showed no significant effects on breast tissue 
proliferation, menstrual cycle length, or hormone levels (Nagata et a/., 1998; Duncan eta/., 
1999, Hargreaves et a / ,  1999; Martini et a / ,  1999) In addition, studies in postmenopausal 
women reported no significant effects following consumption of 37.4 or 103 mg soy 
isoflavones/person/day for up to 6 months (Baird et a/., 1995, Petrakis et a/., 1996) 

Petrakis et a/ (1996) reported stimulation of breast epithelium and increased nipple aspirate fluid 
in premenopausal women who consumed approximately 38 g of soy proteidday (37.4 mg 
genisteiniday) for a period of 6 months However, no effects were observed in postmenopausal 
women and a control group was not used in the study The authors concluded that results were 
"suggestive of an estrogenic stimulus", but noted that the sample size (14 subjects) was very 
small and that further studies with a large sample size be conducted. 

Studies on the effect of soy diets on endocrine function in men have revealed some conflicting 
results Habito et a/ (2000) reported an increase in sex hormone-binding globulin but no 
change in serum estradiol concentrations In Caucasian men who consumed tofu (containing 
approximately 119 mgipersonlday of isoflavones) for a period of 4 weeks, while Mitchell et a/. 
(2001 ) reported no significant effects following consumption of 40 mg isoRavones/person/day for 
a period of 8 weeks. A decrease in estrogen levels was reported in Japanese men who 
consumed soy foods (containing approximately 22 mg soy isoflavones/person/day) for a I-year 
period (Nagata et a / ,  2000) 
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CSPHP NOTIFICATION 

Although studies of the estrogenic effects of soy isoflavones have produced some conflicting 
results, high levels of soy consumption in Asian populations have produced no adverse effects 
on endocrine function, reproduction, or sexual development (Badger et a/., 2002; Munro et a/,, 
2003) In addition, the incidence of breast cancer in these populations has been reported to be 
lower than that of North American populations (Cassidy, 1996; Wiseman, 1997; Messina and 
Bennink, 1998) Furthermore, dietary intervention studies provide evidence for the safety of 
chronic intake of soy isoflavones at levels of up to 131 mglday for periods of up to 6 months 
(Gooderham et a/,  1996, Nestel et a/., 1997, Baum eta/., 1998; Potter ef a / ,  1998; Crouse eta/., 
1999, Hodgson et a/., 1999, Samman eta/., 1999, Jenkins et a/., 2000; Teede et a/., 2001; 
Dewell et a/., 2002) Soy isoflavones were well-tolerated and no adverse effects were reported 

Infant Exposure 

There has been concern expressed over early exposure to soy, in particular, infant exposure to 
soy protein-based formulas Human exposure to high levels of estrogens occurs only after 
puberty, however, high circulating concentrations of estrogenic isoflavones have been reported 
in infants fed soy formula, prompting concerns over the possible adverse effects of soy 
isoflavones on the development of the reproductive system. Infants fed soy formula have been 
reported to have plasma concentrations of isoflavones that are approximately 50 to 100 times 
higher than 17p-estradiol (E2) concentrations in pregnant women, and 3,000 times higher than 
the E2 concentrations that occur during the estrogen surge of the menstrual cycle (Badger et a/., 
2002) However, the isoflavone genistein is frequently assumed to be approximately 1,000 
times less potent than E2 (Badger et a / ,  2002) Multigenerational studies have shown no 
significant differences in the number of offspring, gender ratios, birth weights, birth lengths, 
health, and general appearance of rats fed soy-based diets when compared to casein controls 
(Badger et a / ,  2001) Vaginal opening was reported to occur 1 day earlier in soy-fed rats: 
however, the significance of this finding was determined to be unclear due to the fact that early 
puberty is "not a recognized issue in Asia" (Badger et a/., 2002) Soy-based foods have been 
historically consumed in high amounts in Asian populations with no deleterious effects No 
significant adverse effects on fetal development or subsequent reproductive development have 
been reported in children born to Asian women who consumed soy-based diets throughout 
pregnancy (Badger et a/,  2002) Furthermore, only the sulfate and glucuronide conjugates of 
isoflavones were detected in the plasma of infants exclusively fed soy formula, both of which 
would be rapidly excreted (Huggett et a/ , 1997) 

Thus, even in infants consuming significantly more isoflavones than individuals consuming 
CSPHP, there were no adverse effects. Considering that CSPHP is not directed towards infants 
or young children, these groups will not be exposed to significant levels of isoflavones from 
consumption of CSPHP. 000017 
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CSPHP NOTIFICATION 

Thyroid 

The soy isoflavones genistein and daidzein also have been reported to be irreversible inhibitors 
of thyroid peroxidase (TPO), the enzyme that produces the thyroid hormones triiodothyronine 
(T3) and thyroxine (T4) (Divi et a / ,  1997; Fitzpatrick, 2000; Doerge and Sheehan. 2002), 
prompting concerns about the development of goiter The goitrogenic activity of soy isoflavones 
has been demonstrated in rats and humans, however, this activity was reported to be inhibited 
by dietary iodide supplementation (Kimura et a/., 1976; Doerge and Sheehan, 2002; Munro et 
a/,  2003) In a review of numerous animal studies on the effects of soy isoflavones on the 
thyroid, Doerge and Chang (2002) concluded, "the absence of observed hypothyroid indicators 
in rats following genistein consumption, despite extensive inactivation of TPO, and from mixed 
isoflavone consumption, makes it clear that additional risk factors for thyroid dysfunction, 
particularly iodine deficiency, are necessary before soy consumption can induce anti-thyroid 
effects in rats " In the 1960's, supplementation of infant soy formulas with iodine was initiated to 
mitigate the effects of soy on the thyroid (Fitzpatrick, 2000, Doerge and Sheehan, 2002; Munro 
et a/., 2003) lshizuki et a/. (1991) reported goiter and increased thyroid-stimulating hormone 
(TSH) levels in healthy adults within 1 month of consuming diets that included 30 g soybeans 
per day, however, the dietary iodide content was not measured, and no changes in serum 
thyroid hormone levels occurred (Doerge and Sheehan, 2002) No adverse effects on thyroid 
function have been reported in other controlled clinical and non-clinical studies with dietary soy 
isoflavones (Chang and Doerge, 2000, Son et a/., 2001, Persky et a/., 2002). Furthermore, the 
incidence of goiter has not been reported to be increased in populations that traditionally 
consume high amounts of soy in the diet (Munro et a / ,  2003). Exposure to soy isoflavones from 
CSPHP IS therefore not expected to induce adverse effects on the thyroid. 

Effects Related to Soy Proteins 

Allergenicity of Soy Protein 

Soy protein has been reported to be less sensitizing than cow-milk proteins when tested in 
animal models (Businco et a / ,  1998). In addition, soy protein has been reported to induce more 
complete tolerance in rabbits than cow-milk proteins (Eastham et a/., 1982). In a review of the 
literature on the allergenicity of soy protein, Businco et a/. (1998) concluded that numerous 
reports of soy protein sensitization or allergy in humans fail to use any scientific diagnostic 
criteria or oral challenge to soy to demonstrate true allergenicity. Other studies that employed 
placebo-controlled challenge tests to soy reported a 4 to 7% incidence of soy sensitivity in 
patients with atopic dermatitis or cow's milk allergy (Giampietro et a/., 1992; Businco et a / ,  
1998) In addition, Giampietro et a/ (1992) reported a lower incidence of sensitization and 
immunoglobulin E (IgE) formation in response to soy when compared to cow-milk protein. 

QQQO18 
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Trypsin Inhibitors 

Soy proteins have long been reported to contain trypsin inhibitors, which has prompted 
investigations of the effects of soy proteins on the pancreas. Gumbmann et a/. (1985) reported 
nodular hyperplasia and acinar adenoma of the pancreas in male Wistar rats fed diets 
containing soy flour or soy protein isolate at protein levels of 10 to 30% and trypsin inhibitor 
levels of 93 to 1,271 mg1100 g diet for a period of 2 years. Conversely, diets containing raw or 
toasted soy flour, soy protein isolate or soy concentrate at protein levels of 24 or 30% and 
comparable trypsin inhibitor levels for periods of up to 18 months were reported not to induce the 
formation of pancreatic lesions in rats (Rackis et a / ,  1979; Richter and Schneeman, 1987). 
Pancreatic hypertrophy and increased pancreatic enzyme and protein levels were repoited, 
however, these changes were demonstrated to be reversible (Rackis et a/., 1979, Richter and 
Schneeman, 1987) Sensitivity to trypsin inhibitors from soy also has been reported to have 
interspecies variability (Flavin, 1982, Richter and Schneeman, 1987, Liener, 1995; Friedman 
and Brandon, 2001) Ausman et a/ (1985) reported no significant changes in pancreatic protein, 
RNA and trypsin concentrations or any evidence of pancreatic hypertrophy or hyperplasia in 
monkeys fed diets containing soy protein isolate and 65.5 mg trypsin inhibitor/100 g diet. Diffuse 
interstitial fibrosis of the pancreas, mild to moderate atrophy of the acinar tissue and decreased 
pancreatic protein, DNA, RNA, trypsin, and chymotrypsin levels were reported in 1 of 2 monkeys 
fed diets containing soy concentrate with 2,419 mg trypsin inhibitor/lOO g diet, however, no 
adverse effects were observed in the second monkey, and due to the small population size, no 
conclusions on the effect of soy concentrate could be reached (Ausman et a/., 1985). The 
trypsin inhibitor levels present in soy protein isolates is reported to range from 1 .I 1 to 4 49 mg/g 
protein, which is comparable to the levels present in commercial infant soy formulas and 
several-fold lower than the levels present in raw soybeans (34 30 to 56.14 mg/g protein) (Peace 
et a/ , 1992) The expected level of trypsin inhibitors in CSPHP IS many times lower than levels 
found to have effects in animal studies 

Conclusions 

Clinical studies in which subjects consumed isolated soy protein or soy isoflavones h ive 
provided no definitive data that indicate that the effects of these compounds would pose serious 
health effects to consumers. Furthermore, epidemiological studies of populations that 
traditionally consume high amounts of soy in the diet have not demonstrated any adverse effects 
on reproduction, endocrine function, sexual development, or digestive function. The 
consumption of isolated soy protein and soy isoflavones from CSPHP is therefore not 
anticipated to have any deleterious health effects. 
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EXPERT PANEL REPORT CONCERNING THE GENERALLY RECOGNIZED AS 
SAFE (GRAS) STATUS OF C-FRACTION SOY PROTEIN HYDROLYZATE 

WITH BOUND PHOSPHOLIPIDS (CSPHP) FOR USE IN FOODS 

December 12,2002 

INTRODUCTION 

As independent experts qualified by relevant national and international experience and scientific 
training to evaluate the safety of food ingredients, we, the undersigned, Joseph F. Borzelleca, 
Ph D (Medical College of Virginia), W Gary Flamm, Ph D (Flamm Associates), and Walter H 
Glinsmann, M D (Glinsmann, Inc ), were requested by the manufacturer, Kyowa Hakko USA, 
Inc , as an Expert Panel (hereinafter referred to as the Panel) to evaluate the safety and to 
determine the Generally Recognized As Safe (GRAS) status of C-Fraction Soy Protein 
Hydrolyzate with Bound Phospholipids (CSPHP) for use in foods. Curricula vitae evidencing the 
qualifications of the Panel for evaluating the safety of food ingredients are provided in 
Attachment 1 

The Panel, independently and collectively, critically examined a comprehensive package of 
publicly available scientific information and data compiled from the literature and other published 
sources In addition, the Panel evaluated other information deemed appropriate or necessary, 
including data and information provided by Kyowa Hakko USA, Inc The data evaluated by the 
Panel included information pertaining to the method of manufacture and product specifications, 
analytical data, the intended use of CSPHP in foods, exposure data, and comprehensive 
literature on the safety of CSPHP and its individual components 

Following independent and collective critical evaluation of available data and information 
summarized herein, the Panel was asked to render an opinion on whether CSPHP, meeting 
appropriate food grade specifications and manufactured in compliance with current Good 
Manufacturing Practices, is Generally Recognized As Safe (GRAS) based on scientific 
procedures 

CSPHP is composed of 80% soy protein isolate and 20% enzymatically-modified lecithin, which 
are homogenized and subjected to proteolysis by a protease from Aspergillus niger The 
protease treatment hydrolyses the soy protein to smaller peptides and amino acids. The 
protease activity is heat inactivated during the manufacturing process and the final product IS 

spray dried All starting materials and processing chemicals involved in the manufacturing 
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process meet food grade specifications of the Food Chemicals Codex Product specifications 
are presented in Table 1 

REGULATORY STATUS 

The constituents of CSPHP, enzyme modified lecithin and hydrolyzed soy protein are both 
permitted for food use Enzyme-modified lecithin is affirmed as GRAS under 21 CFR s184.1063 
for use in food as an emulsifier with no limitation other than current good manufacturing practice 
Hydrolyzed soy protein is affirmed GRAS under 21 CFR 184 1553 (peptones) as a nutrient 
supplement, processing aid and surface active agent at levels consistent with current good 
manufacturing practice The protease from Aspergfllus nrger was the subject of a recent GRAS 
Notification (GRN 000089) based on its use in food prior to 1958. 

INTENDED USE 

The individual proposed food uses and use-levels of CSPHP are summarized in Table 2. The 
proposed levels in food are based on the addition of 3glserving or per Reference Amount 
Customarily Consumed (RACC) Clinical trials have demonstrated that 3 glday is efficacious in 
maintaining normal serum cholesterol levels. 

CSPHP is also sold as a dietary supplement in tablet form. Recommended consumption is also 
3 glday divided into several tablets per day. 

EXPOSURE ESTIMATES 

The consumption of CSPHP from all proposed food uses was estimated using the United States 
Department of Agriculture (USDA) 1994-1996 Continuing Survey of Food Intakes by Individuals 
(USDA CSFll 1994-1996) and the 1998 Supplemental Children's Survey (USDA CSF I1 1998) 
(USDA, 2000) The mean and 90th percentile consumption of CSPHP by the total population 
from all proposed food uses and use as a dietary supplement cumulatively was estimated to be 
13 6 and 18 6 glpersonlday, respectively Based on the estimated consumption of CSPHP and 
the ratio of soy proteinlenzymatically modified lecithin of 80l20, the mean consumption of 
hydrolyzed soy protein would be approximately 10 9 glday This is significantly lower than the 
recommended intake of 25 g soy proteinlday required for health claims. 

On a total population basis, the mean consumption of enzymatically-modified lecithin 
(lysolecithin) from proposed food and dietary supplement use of CSPHP could reach 2 7 glday. 
The estimated daily intake (EDI) of enzymatically-modified lecithin from its approved use as an 
emulsifier in foods is 326 mglday This, taken together with the consumption of enzymatically- 
modified lecithin from the proposed uses of CSPHP, could potentially result in a mean intake of 
approximately 3 0 glday (0.06 glkg bwlday). 000028 
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The estimated consumption of lysolecithin from its natural occurrence in foods is 1 7 glday, while 
the per capffa intake of processed lecithin, most likely lecithin modified with hydrogen peroxide, 
is 0 19 mgiday Although the consumption of enzymatically-modified lecithin (lysolecithin) from 
proposed uses of CSPHP and approved uses in food as an emulsifier exceeds the intake of 
lysolecithin from its natural occurrence in food, the consumption is significantly less than the 
consumption of lecithin from its natural occurrence in food, which is estimated to be 6.8 glday. 

DATA PERTAINING TO SAFETY 

The safety of CSPHP is based on (a) metabolic, toxicological, and clinical studies on the 
components of CSPHP, and (b) mutagenicity, toxicological and clinical studies of CSPHP. 

ABSORPTION, DISTRIBUTION, METABOLISM, AND EXCRETION (ADME) 

CSPHP is expected to be metabolized in the gastrointestinal tract to its components, 
enzymatically modified lecithin (lysolecithin) and soy protein peptideslamino acids. Soy protein 
peptides are expected to undergo normal further degradation to amino acids by proteases in the 
gastrointestinal tract and will not be discussed further. The absorption, distribution, metabolism, 
and elimination of lysolecithin are discussed below 

Lysolecithin has been reported to be the predominant phospholipid in the human small intestine, 
accounting for 62 to 100% of the total lipid phosphorus content (Borgstrom, 1957; Saunders ef 
a / ,  1968) It has been postulated that in humans, lecithin produced in the bile and provided by 
the diet must first be converted to lysolecithin prior to absorption by the enterocyte and transfer 
from the blood to other tissues (Scow, et a/., 1967; Tso and Scobey, 1986). Lysolecithin has 
been reported to be completely and rapidly absorbed from the small intestine following oral and 
intraduodenal administration in laboratory animals and distributed to a number tissues, including 
liver, lung, brain, kidney, and skeletal muscle (Stein and Stein, 1966; Saunders eta/, 1968; 
Sato, 1970, Akino et a / ,  1972, Portman and Illingworth, 1974). 

Lysolecithin has been reported to be metabohzed by most tissues, with the predominant sites of 
metabolism being the liver and small intestine (Tso and Scobey. 1986). Three possible 
pathways have been identified for the metabolism of lysolecithin direct acylation to lecithin 
(Stein and Stein, 1966, Nilsson, 1968, Sato, 1970, Subbaiah eta/., 1970; Akino eta/., 1972; 
Portman and Illingworth, 1974, Tso and Scobey, 1986); hydrolysis to form glycero-3- 
phosphocholine (GPC) and water-soluble products (Portman and Illingworth, 1974; Tso and 
Scobey, 1986), and transesterification of 2 lysolecithin molecules to yield lecithin and GPC 
(Subbaiah and Ganguly, 1971, Subbaiah and Bagdade, 1978, Tso and Scobey, 1986). Small 
amounts of lysolecithin have been reported to be excreted in the feces (Saunders et a/., 1968) 
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MECHANISM OF SERUM CHOLESTEROL-MAINTENANCE EFFECTS OF CSPHP 

CSPHP has been demonstrated to help maintain normal serum cholesterol levels in humans by 
inhibiting the absorption of dietary cholesterol ln vitro studies have shown that soy protein 
peptic hydrolysate with bound phospholipids (SPHP), a purified form of CSPHP, alters the 
micellar stability of cholesterol, thereby affecting the solubility of cholesterol (Nagaoka et a/., 
1999) In addition, SPHP has been demonstrated to have a high bile acid-binding capacity and 
has been shown to increase fecal bile acid excretion in rats, indicating that SPHP may also 
inhibit the reabsorption of bile acids and thus control the plasma level of cholesterol by this 
mechanism (Nagaoka et a/,  1999) 

Clinical studies of CSPHP at doses of 3 to 9 g/day in normocholesterolemic and 
hypercholesterolemic SUbjeCtS have demonstrated the efficacy of CSPHP in maintaining normal 
serum cholesterol and LDL cholesterol levels, and in suppressing the expected increase in 
serum cholesterol levels in SUbjeCtS that consumed cholesterol-enriched diets (Hori et a/., 2000, 
2001, 2002) 

TOXICOLOGICAL STUDIES 

Acute Studies 

Studies Related to Enzymatically Modiffed Lecithin (Lysolecithin) (Studies on the Mucosal 
Barrier and Red Blood Cell Membranes) 

Numerous investigators have studied the effect of lysolecithin on the mucosal barrier in isolated 
gastric preparations and in whole animals (Davenport,l970; Kivilaakso et a/., 1976, 1978; 
Ammon et a / ,  1979, Clemenqon etal., 1980, Bolin etal., 1981, Slomianyetal., 1982, 1986; 
Maksem ef a/, 1984, Duane et a/.,l986; Salo et a/., 1987; Armstrong et a/., 1994) reporting 
changes in barrier properties and release of macromolecules indicative of cellular damage which 
were reduced or comparable to that observed with bile acids (Kivilaakso et a/.. 1978; Bolin et a/., 
1981, Maksem et a / ,  1984, Slomiany et a/ ,  1986, Armstrong et a/., 1994). Although the effect of 
lysolecithin on the integrity of the gastric mucosa has been suggested to be important in the 
development of gastric and duodenal ulcers (Johnson and McDermott. 1974) from higher basal 
duodenogastric reflux rates (Johnson and McDermott, 1974; Schumpelick et a/., 1984), 
Schumpelick et a/., (1984) concluded that there is "no evidence for a major role of reflux in the 
pathogenesis of gastroduodenal ulcer" based on comparisons of levels in postoperative reflux 
gastritis patients 

Considering that the effects on the gastric mucosa have not been found in toxicological studres 
with lysolecithin or from high exposure to lysolecithin from normal digestive processes, these 
effects were not considered to be relevant. I 
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In vitro studies have indicated that lysolecithin can cause lysis of red blood cells at high 
concentrations (Larsson and Johansson, 1978). Decreased hemoglobin levels and packed cell 
volumes indicative of red blood cell lysis have been reported in rats fed diets containing 
enzymatically-modified lecithin at a concentration of 200 glkg diet for a period of 3 weeks (Dutilh 
and Groger, 1981) Decreased packed cell volumes also were observed in female rats fed 
similar diets for a period of 13 weeks, however, these changes were observed at the end of an 
8-week observation period and were not observed at the end of the feeding period (Dutilh and 
Groger, 1981) In addition, the diet produced no changes in hemoglobin levels at the end of the 
13-week feeding period. Moreover, no significant differences in spleen weights were observed 
in either study These results were therefore not considered to be relevant. 

Subchronic and Chronic Studies 

Studies Related to CSPHP 

No significant toxicological effects were reported in short-term studies in which rats were fed 
CSPHP or SPHP in the diet at concentrations of 0.5 to 20% (approximately 0.75 to 29.15 g 
CSPHP/kg body weighffday and 0 86 to 38 g SPHP/kg body weighffday) for up to 10 days (Hori 
et a / ,  1999, Morishita et a / ,  1999, Nagaoka et a/., 1999) Both CSPHP and SPHP were 
reported to significantly lower serum total cholesterol and liver cholesterol and increase 
HDL total cholesterol ratio following consumption of cholesterol-enriched and cholesterol-free 
diets 

In a 90-day oral toxicity study of CSPHP, groups of 10 Crj CD (SD) IGS rats per sex were 
administered CSPHP at doses of 0,2,250 or 4,500 mglkg body weighffday (Kyowa Hakko 
Kyogo, 1998) A lower food intake was reported in males in the high dose group (4,500 mglkg 
body weight/day) on Days 13 to 27; however, there was no effect on body weight gain. No 
compound-related toxic effects were reported in urinalysis, hematological and blood 
biochemistry parameters, and following macroscopic and histopathological examination. The 
no-observed-effect level (NOEL) was 4 5 g/kg body weighvday, the highest dose tested. 

Studies Related to Enzymabcal/y-Mod/hed Leathin 

The toxicity of enzymatically-modified lecithin was evaluated in a 3-week feeding study in which 
groups of 10 male and 10 female Colworth-Wistar rats were fed purified diets containing 0, 50, 
100, 200, 300, or 400 g lecithin or enzymatically-modified lecithinlkg dieffday (Dutilh and Groger, 
1981) On a body weight basis, the experimental diets provided approximately 0, 4.6, 9.2, 18.4, 
27 7, and 37 g enzymatically-modified lecithinlkg body weighvday in males and 0, 5.1, 10.3, 
20 5, 30 8, and 41 g enzymatically-modified lecithin in females Compared to the lecithin diet, 
changes produced by the enzymatically-modified lecithin diet at the highest dose level (400 glkg 
diet) included nephrocalcinosis, and decreased absolute kidney weight in males at 3 weeks and 
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granular kidneys at the end of a 2-week observation period in females. A dose-related increase 
in kidney weights accompanied by intratubular deposition of calcium and phosphate salts and 
secondary degenerative, inflammatory, and reparative lesions were reported in the lecithin- and 
enzymatically-modified lecithin-fed groups. No other significant compound-related effects were 
reported 

The same authors conducted a 13-week study in which Colworth-Wistar rats were fed purified 
diets providing 0, IO, 25, 50, 100, or 200 g lecithin or enzymatically-modified lecithinikg dietlday 
for a period of 13 weeks (Dutilh and Groger, 1981). On a body weight basis, the experimental 
diets provided approximately 0, 0.9, 2 3, 4 6, 9.2, and 18.4 g enzymatically-modified lecithinikg 
body weighvday in males and 0, 1 0, 2.6, 5 1, 10.3, and 20.5 g enzymatically-modified 
lecithinlkg body weightiday in females. Changes in the kidneys in both the lecithin and 
enzymatically-modified lecithin groups were similar to those detailed in the 3-week study 
described above, however, the renal effects were more pronounced in a positive control group 
fed choline chloride and sodium dihydrogen phosphate when compared to rats fed lecithin or 
enzymatically-modified lecithin Nephrocalcinosis has been reported to be a common 
spontaneous occurrence in Colworth-Wistar rats fed purified diets. The authors reported no 
other significant compound-related effects at any dose level The no-observed-adverse-effect 
level (NOAEL) was 20 5 gikg body weighffday, the highest dose tested, based on the lack of 
significant adverse effects This value is 342 times (20 5lO 06) the expected mean human 
consumption of enzymatically-modified lecithin from all proposed and permitted food uses. 

In a 90-day toxicity study, groups of 30 Wistar rats (15 ratslsex) were administered 0 or 2 g 
enzymatically-modified lecithinlkg body weight by gavage daily for 30 days, followed by a 60-day 
period in which the compound was administered 6 days per week (Kyowa Hakko Kogyo, 1982). 
No mortality, adverse symptoms or any significant differences in body weight, food or water 
consumption were observed between groups Specific examination of the gastrointestinal tract 
for ulcerous changes revealed no such effect in the treatment group. No other significant 
compound-related effects were observed The NOAEL was 2 glkg body weightlday, the only 
dose tested, based on the absence of serious adverse effects. 

Stuches Related to Soy Protein 

Anastasia et a/. (1990) conducted a 22-month study to evaluate the ability of a serni-purified diet 
containing soy protein to support normal growth and health in rats. Groups of 43 or 50 rats per 
sex were fed diets containing 0 or 21 82% soy protein On a body weight basis, this would be 
equivalent to approximately 0 and 7 7 glkg body weightlday of soy protein in males and 0 and 
10 3 gikg body weightlday of soy protein in females. Evaluations of body weight, organ weight, 
feed consumption, feed efficiency, protein efficiency, organ-to-body weight ratios, selected organ 
mineral levels, gross pathology and histopathology did not indicate toxic effects attributable to 
the soy protein present in the diet. 
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Genotoxicity Study 

The mutagenic potential of CSPHP was evaluated in Sa/mone//a typhimurium strains TA98, 
TA100, TA1535, and TA1537, and in Escherichia coli WP2 uvrA (Bacterial Reversion Test, 
1997) CSPHP was reported not to be mutagenic in the presence or absence of metabolic 
activation at concentrations ranging from 313 to 5,000 pglplate. 

Clinical Studies 

Clinical Studies Relating to CSPHP 

The effects of CSPHP on serum cholesterol were investigated in normocholesterolemic 
Japanese male subjects given a cholesterol-enriched diet for a period of 3 weeks (Hori eta/., 
2000) CSPHP was administered in the form of a powdered drink at doses of 0, 3, 6, or 9 glday 
(approximately 0, 43, 86, and 129 mg/kg body weightlday) Suppression of the increase in total 
serum cholesterol was reported in all CSPHP dose groups. No adverse effects or clinical 
abnormalities were reported in any subjects throughout the study Similar results were reported 
in a 3-month study in which hypercholesterolemic male subjects were given 0, 3, or 6 g CSPHP 
per day (approximately 0, 44, and 85 mg/kg body weightlday) in powdered drink form for a 
period of 3 months (Hori et a / ,  2001) Serum total cholesterol, LDL-cholesterol and LDL/HDL 
ratio were significantly reduced in the CSPHP groups in a dose-dependent manner compared 
with the placebo group Cholesterol levels returned to baseline when subjects resumed their 
normal diet during a 2-week post-feeding phase of the study The authors reported no adverse 
effects in any subjects throughout the study 

Another clinical study was conducted in which groups of 11 hypocholesterolemic men were 
given a test diet of miso soup with 3 g CSPHP or casein hydrolyzate daily for a period of 3 
months (Hori et a/., 2002) Compared to the control group and baseline values, serum total 
cholesterol and LDL cholesterol were significantly decreased in subjects that consumed the 
soup containing CSPHP; however, there was no significant difference between groups in HDL 
cholesterol levels In addition, there were no significant differences between groups in the 
serum concentration of p-carotene, 1,25-dihydroxy vitamin D, and vitamin E indicating no impact 
on the nutritional availability of these vitamins 

Clinical Studies Related to Leothinated Soy Protein 

Sirtori et a/ (1985) conducted a 16-week study to evaluate the effects of textured vegetable 
(soy) proteins containing 6% lecithinated textured vegetable protein (L-NP) on plasma 
cholesterol in hypocholesterolemic and hyperlipoproteinemic patients The study consisted of 4 
phases, each 4 weeks in duration, in which SUbjeCtS consumed varying amounts of animal 
protein (IO to 60% of total protein content) and L-TVP (70 to 90% of total protein content). 
Plasma total and LDL-cholesterol were reported to significantly decrease in the phases in which 
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L-TVP was substituted for animal protein, and were more pronounced in patients with higher 
initial cholesterol levels. Minor adverse effects associated with consumption of L-TVP included 
occasional diarrhea, abdominal cramps, and bloating These effects were resolved within 2 
weeks No other significant adverse effects were reported 

Clinrcal Studies Related to Isolated Soy Protein 

The antihypercholesterol effects of the undigested high molecular weight (HMF) fraction of 
soybean protein were studied among female university students with relatively high serum 
cholesterol for their age (Wang et a / ,  1995) Subjects consumed HMF as 8% of their total daily 
energy intake for a period of 14 days or as 4% of their total daily energy intake for a period of 
one menstrual cycle (approximately 30 days) with a cholesterol-enriched diet. No significant 
changes in serum total cholesterol were observed, however, HDL-cholesterol was significantly 
increased LDL-cholesterol was significantly reduced in Subjects that consumed HMF as 4% of 
total daily calories for one menstrual period No adverse effects were reported in any of the 
subjects 

SUMMARY 

CSPHP, an 80120 mixture of hydrolyzed soy protein and enzymatically-modified lecithin, IS 

considered to have a low toxicity potential This statement is largely supported by toxicological 
studies on the individual components Soy protein has been considered to be safe at levels 
greater than 25 g/day. Two 90-day rat-feeding studies conducted with enzymatically-modified 
lecithin indicated that it had no significant adverse effects up to 2 glkg body weight and 20.5 glkg 
body weightiday, respectively 

These studies are also supported by toxicological studies on CSPHP itself. It is non-mutagenic 
in the Ames assay and did not have any significant adverse effects in a 90-day rat feeding study 
at levels of 4 5 gikg body weightlday. No adverse effects were noted at levels up to 9 glday in a 
short-term 3-week tolerance trial or up to Ggiday in longer-term 3-month tolerance type clinical 
trials where CSPHP maintained serum cholesterol and LDL cholesterol levels in the lower 
normal range 

Based on CSPHP's low potential for toxicity and proposed uses in food and in dietary 
supplements, no adverse health effects would be expected in individuals consuming CSPHP. 
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CONCLUSION 

We, the Expert Panel, have independently and collectively critically evaluated the data and 
information summarlzed above and conclude that C-Fraction Soy Protein Hydrolyzate with 
Bound Phospholiplds (CSPHP), meeting food grade specifications and produced in compliance 
with cGMP, is Generally Recognized As Safe (GRAS) by scientific procedures for use in foods 
under the conditions of intended use described herein. 

 
J ykph , Borzelleca Ph D. Date 

/ P ofessor, Pharmacology and J 
oxicology 
Medical College of Virginia 
Virginia Commonwealth University 

Flarnrn AssoGates 

Glinsmann, Inc 
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specification Parameter 

Appearance 

Protein 

Total Phospholipids 

Free PhosDhollDidS 

Arsenic 

Heavy Metals (as Pb) 

I ead 

<30 ppm 

Specification 

Light yellowish powder having slight soy odor 

>60% 

>18% 

<o 2 %  

Loss on Drying <7% 

800036 

10 

Escherichia coli Negative 

Thermodulic Bacteria Less than 300h  I 



Table 2 Summary of the individual Proposed Food Uses and Use-Levels for CSPHP 
in the US.  

Food Category ProposedFoodUse I Use-Levels I Use-Levels (1 

~ 

Baked Goods and Baking Mixes Breads 6 

Rolls 6 

Baoels I 5.5 I 3 N 
I Enolish Muffins I 5 5  I 3 II 

Breakfast Cereals Ready-to-Eat Cereals 5.5 - 20 3 

Dairy Product Analogs Soyllmitation Milks 1.3 3 

Fats and Oils Margarines 21 4 3 

Salad dressings 10 3 

Grain Products and Pastas 1 Health B a n  I 7 5  I 3 II 
Health Beverages 

Meat Products 

Milk Products 

Plant Protein Products 

I Meal Reolacements I 1.3 I 3 II 
Meat Patty with Soy Protein 5 5  3 

Flavored Milk Drinks 1 3  3 

Milk Based Meal Replacements 1 3  3 

Yogurt (Regular and Frozen) 1.3-2 7 3 

Meat Alternatives 2 1 - 42.9 3 

Processed Fruits and Fruit Juices Fruit Juice I 1 3  I 3 II 
Nectars I 1.3 I 3 II 
Fruit-Flavored Drinks 1 3  3 

Processed Vegetables and Vegetablerromato Juice 1.3 3 

Soups and Soup Mixes Prepared Soups, Dry Soup Mixes, and 1 2  3 

Vegetable Juices 

Condensed Soups 

1 RACC ~ Reference amounts customarily consumed per eating occasion 
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Evaluation of the health aspects of soya fatty acid amines as food ingredients. 1981. 

Evaluation of the health aspects of activated carbon (charcoal) as a food processing aid. 1981. 



Evaluation of the health aspects of smoke flavoring solutions and smoked yeast flavoring as 
food ingredients 1981. 

Evaluation of the health aspects of corn mint oil as a food ingredient. 1981 

Evaluation of the health aspects of a mixture Evaluation of the health aspects of diferrous, 
dipotassium ferrous, and potassium ferrocyanides as finding agents in wine production. 1981 

Evaluation of the health aspects of wheat gluten, corn gluten, and zein as food ingredients 
1981 

Evaluation of the health aspects of peptones as food ingredients. 1981 

Evaluation of the health aspects of shellac and shellac wax as food ingredients. 1981 

Evaluation of the health aspects of sodium metasilicate and sodium zinc metasilicate as food 
ingredients 1981. 

Evaluation of the health aspects of oat gum, okra gum, quince seed gum, and psyllium seed 
husk gum as food ingredients. 1982 

Contributing Authorship on the Following Publications of the National Academy of 
Sciences 

Principles and Procedures for Evaluating the Toxicity of Household Substances. Committee for 
the Revision of NAS Publication 11 38, Committee on Toxicology, Assembly of Life Sciences 
National Research Council, National Academy of Sciences National Academy Press, 
Washington, D C 1977 

Drinking Water and Health Safe Drinking Water Committee, Board on Toxicology and 
Environmental Health Hazards, Assembly of Life Sciences, National Research Council, National 
Academy of Sciences Volume 1, 1977; Volume 2, 1980, Volume 3, 1980 National Academy 
Press, Washington, D C 

Estimating Consumer Exposure to Food Additives and Monitoring Trends in Use. Food Additives 
Survey Committee, Food and Nutrition Board, Institute of Medicine, National Academy of 
Sciences National Academy Press, Washington, D C. 1992 

Examination of Dietary Recommendations for Salt-Cured, Smoked, and Nitrite-Preserved Foods 
Pariza, M W , Borzelleca, J F , Cassens, R G., Filer, L J , and Kritchevsky. D , CAST Issue 
Paper Number 8, November 1997 



CURRICULUM VITAE 

W. GARY FLAMM, Ph.D., F.A.C.T., F.A.T.S. 

Former Director, Office of Toxicological Sciences 
U S Food and Drug Administration 

EDUCATION: 

Doctor of Philosophy (Biological Chemistry, University of Cincinnati, Cincinnati, Ohio, 1959-1962. 

Master of Science (Pharmaceutical Chemistry), University of Cincinnati, Cincinnati, Ohio, 19571959 

Bachelor of Science (Pharmacy), University of Cincinnati, Cincinnati, Ohio, 1953-1 957 

PROFESSIONAL POSITIONS: 

Consultant, Flamm Associates, 1988-present 

Director, Office of Toxicological Sciences, Center for Food Safety and Applied Nutrition, U.S. Food and 
Drug Administration (US FDA), 1984-1988 

Associate Director for Toxicological Sciences, Bureau of Foods, US FDA, 9/82 - 3/84 

Acting Associate Director for Toxicological Sciences, Bureau of Foods, US FDA, 5/82 - 9/82 

Acting Associate Director for Regulatory Evaluation, Division of Toxicology, Bureau of Foods, US FDA, 
10181 - 5/82 

Deputy Associate Commissioner for Health Affairs, US FDA, 5/81 - 10/81 

Acting Deputy Associate Commission for Health Affairs, US FDA, 7/80 - 7/81 

Associate Director for Regulatory Evaluation, Division of Toxicology, Bureau of Foods, US FDA, 11/78 
- 7180 

Assistant Director for Division of Cancer Cause and Prevention, National Cancer Institute, NCI, 9174 - 
10177 

Chief, Genetic Toxicology Branch, Bureau of Foods, US FDA, 9/72 - 9/74 

Head, Somatic Cell Genetics Section, National Institute of Environmental Health Sciences, National 
Institutes of Health, 1172- 9172 

Research Chemist, Cell Biology Branch, National Institute of Environmental Health Sciences, National 
Institute of Health 6/68 - 1/72 
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Sr Research Fellow, Dept of Zoology, University of Edinburgh, Edinburgh, Scotland, 9/66 -7/68 

Research Chemist, National Cancer Institute, National Institute of Health, 7/64 - 9/66. 

Research Fellow, California Institute of Technology, 6/62 - 7/64. 

Predoctoral Fellow, Department of Biochemistry, University of Cincinnati, 9/59 - 6/62 

PROFESSIONAL SOCIETIES AND HONORS: 

Fellow, Academy of Toxicological Sciences, 1999 -present 

American College of Toxicology (Charter Member) 1977-present 
President, 1984-1985 
Fellow of the American College of Toxicology, since 1986 
Chairman, Program Committee 1983,1984 
Membership Committee, 1979,1981 
Program Committee, 1984-1985 
Nominee Committee, 1982-1 983 
Council, 1982-1984 
Publications Committee, 1983-1 984 

Environmental Mutagen Society (EMS) (Charter Member) 1969-present 
Treasurer, 1973-1 974 
Council, 1974-1976, 1978-1981 
Executive Board, 1975-1 976 
Chairman, Program Committee, 1974 
Chairman, Nomination Committee, 1978-979 
Finance Committee, 1979-1980 
Long-Range Planning Committee, 1979-1 980 

Society for Risk Analysis (Charter Member & Co-Founder) 1980-present 
Secretary 1992-1997 
Council 1988-1990 
Program Committee, 1981-1982 
President's Advisory Committee, 1981-1982 
Membership Committee, 1988-1 990 

International Society for Regulatory Toxicology and Pharmacology, 1985-present 
President, 1990-1992 
Vice President, 1988-1 990 

Member 1992-present 
Program Planning Cornmitteel980-1994 

The Toxicology Forum 

Sigma Xi 

Member, Federal Executive Institute Alumni Association, 1982 

Former Member, American Chemical Society, Genetics Society of America, 
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Former Biophysical Society, American Pharmaceutical Association, Biochemical Society, 

Former American Association for the Advancement of Science, New York Academy of Science, 
American Forestry Association 

George Scott Memorial Award, Toxicology Forum, 1988 

U S FDA Senior Executive Performance Award for Outstanding Performance during fiscal years 
1980,1982,1983,1984 

Environmental Mutagen Society's Recognition Award, 1981. "For his accomplishments both in 
research and the administration of toxicology programs, especially for his untiring efforts to establish 
genetic toxicology as an essential component of chemical safety evaluation." 

U S Department of Health, Education and Welfare Superior Service Award, 1977. "For vigorous 
leadership in reshaping the philosophy and methods for assessing environmental carcinogenic hazard 
to humans on a national and international scale. 

Elected Class Representative to Senior Executive Training Program, 1980 

U S Public Health Service Predoctoral Fellowships, 1962, 1963, 1964 

Sigma Xi - honorary graduate 

U S Public Health Service Predoctoral Fellowships, 1959, 1960, 1961, 1962 

Rho Chi - honorary Pharmaceutical Society, 1958 

Otto Mooseburger Award in Pharmacy, 1957 

ADDITIONAL TRAINING: 

Radiation Biology, University of Sao Paulo, Brazil, 1971 

Molecular Biology, University of Edinburgh, Scotland, 1966-1968 

Biochemical Genetics, National Institutes of Health, 1965-1966 

Molecular Biology, Biophysics, California Institute of Technology, Pasadena, California, 1962-1964 

Senior Executive Training Program, Federal Executive Institute, 1980 

COMMITTEES, CHAIRMANSHIPS AND RESPONSIBILITIES: 

Special Foreign Assignment to the University of Edinburgh, Edinburgh, Scotland, 1967-1968 

Testimony before US Senate on "Chemicals and the Future of Man," 92nd Congress, Subcommittee 
on Executive Reorganization and Government Research, Washington, D.C., 1971 
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Organizer and Chairman "Methods for the Detection of Somatic Mutations in Man," NIEHSINIH, 
Research Triangle Park, North Carolina, 1972 

Executive Secretary - subcommittee on Carcinogen Laboratory Standards, DHEW, 1973-1 975 
Chairman - Subcommittee on Carcinogenicity of NTA, Committee to Coordinate Toxicology and 
Related Programs, DHEW, Bethesda, Maryland, 1974-1975 

Executive Secretary - National Cancer Advisory Board Subcommittee on Environmental 
Carcinogenesis, Bethesda, Maryland, 1975-1 977 

Chairman - Working group to develop document on "Approach to Determining the Mutagenic 
Properties of Chemical Substances," CCTRP, DHEW, 1975-1977 

Preparation of testimony and hearing statements before NIH appropriation subcommittees of the 
Congress on cancer prevention for the National Cancer Institute, 1975, 1976 

Preparation of testimony and appearance before U S .  Senate Health Subcommittee on 
Diethylstilbestrol Hearings, 1975 

Member, DHEW subcommittee on polychlorinated biphenyls, Bethesda, Maryland, 1975 Coordinated 
and participated in the interdepartmental HEW study on the toxicology and health effects of 
polybrominated biphenyl, 1975-1 977 

Chairman, Carcinogenesis Coordinating Committee, National Cancer Institute, Bethesda, Maryland, 
1976-1 977 

Member of the FDA interagency committee to evaluate carcinogenicity of FD&C Red No. 40, 
Washington, D C., 1976-1978 

Testimony before a U S Congress on saccharin, House Health Subcommittee, 1977 

Commissioner's Task Force on the 1977 National Academy of Sciences report on the National Center 
for Toxicologic Research, Rockville, Maryland, 1977-1978 

Chairman, Cancer Assessment Committee, FDNBureau of Foods, Washington, D.C., 19781988 

Chairman, Mutagenicity Working Group on Risk Evaluation, U.S. Environmental Protection Agency, 
1978-1 980 

Chairman, Health Effects of Diesel Fuel Emission, U.S. Environmental Protection Agency, 1978 

Testimony before U S House of Representatives, Committee on Science and Technology on Use of 
Animals in Medical Research and Testing, 1981 

Member of Working Group on methods for the integrated evaluation of risks for progeny associated 
with prenatal exposure to chemicals - WHO/lnternational Program for Chemical Safety 1981 

Working Group on Carcinogen Principles, White House Office of Science Technology Policy, 1982 

Testimony before a U S House of Representatives, Committee on Science and Technology, hearing 
on Hazards of Chemicals to Human Reproduction, 1982 
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Member, Risk Management Working Group, Interagency Risk Management Council, 1984, 1985 

Co-chairman, U.S FDA, Health Hazard Evaluation Board, 1982-1988 

Chair, Session on Mutagenesis, Annual Meeting of the American College of Toxicology, 1980 

Chairman, Food and Risk Assessment, Mechanisms of DNA Damage and Repair: Implications for 
Carcinogenesis and Risk Assessment, 1985 

Chair, Session on DeMinimus Risk, International Society of Regulatory Toxicology and Pharmacology, 
1987 

Chairman, Approaches to Validation, In Vitro Toxicology, sponsored by the Johns Hopkins Center for 
Alternatives to Animal Testing, 1986 

Chair, Risk Analysis and the Food and Drug Administration, Society for Risk Analysis, Annual Meeting, 
1988 

Chair, Risk Assessment in the Federal Government Managing the Process, Toxicology Forum, 1983 

Chair, Program Committee, Annual Meeting of the International Society of Regulatory Toxicology and 
Pharmacology, 1987, 1988, 1989 

Chair, Risk Assessment, Toxicology Forum, 1990 

Ad Hoc Chair of Expert Panels on Generally Recognized as Safe Substances from 1990-present 

FACULTY APPOINTMENTS: 

Adjunct Associate Professor, Department of Zoology, University of North Carolina, Chapel Hill, North 
Carolina, 1968-1972 

Visiting Professor of Biochemistry, University of Sao Paulo, Brazil, 1970 and 1971 

Adjunct Professor of Genetics, George Washington University, Washington, D.C., 1972-1974 

Visiting Professor, European Molecular Biology Organization, University of Zurich, Zurich, Switzerland, 
1973 

Visiting Professor, University of Conception, Chile, 1979 

EDITORIAL AND ADVISORY ACTIVITIES. 

Manuscript review for numerous journals, e g , Biochem Biophys. Acta, Science, Proc Natl. Acad 
Sci , J Mol Biology, J. Biochem, Genetics, Biochemical Journal, Expt Cell Research, Cancer 
Research, J Natl Cancer Institute, Mutation Research, Radiation Research, Food and Chemical 
Toxicology, J Toxicology and Environ, Health, Genetic Toxicology, CRC Reviews in Toxicology 

Associate Editor, Journal of Environmental Health and Toxicology, 1974-1978 
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Section Editor, Journal of Environmental Pathology and Toxicology, 1978-1982 

North American Field Editor, Teratogenesis, Carcinogenesis and Mutagenesis, 1994-present 

Editorial Board, Genetic Toxicology, 1975-1 978 

Editorial Board, Food and Chemical Toxicology, 1977-1988 

Editorial Board, Biomedical and Environmental Sciences, 1988-present 

Sec Ed , Journal of the American College of Toxicology, 1982-1996 

Member of Editorial Board, Journal for Risk Analysis, 1982-1986 

Member of Editorial Board, Regulatory Toxicology and Pharmacology, 1986-present 

Co-editor, Advances in Modern Toxicology- Mutagenesis, 1976-1978 

Co-editor, Carcinogenesis & Mutagenesis, Princeton Scientific Publishers, 1979-1981 

Member, Genetics Program Committee, George Washington University, Washington, D.C., 1972-1975 

Member, Joint Subcommittee on Mutagenicity, Pharmaceutical Manufacturers Association - Food and 
Drug Administration, Washington, D C , 1972-1974 

Member, Faculty Group, European Molecular Biology Organization, Geneva, Switzerland, 1973 

Member, USlUSSR Delegation to Moscow, Environmental Health Agreement, DHEW, 1974 

Member, Scientific Advisory Board, National Center for Toxicological Research (NCTR), Jefferson, 
Arkansas, 1975-1978 

Chairman, Subcommittee on Mutagenesis, Science Advisory Board, National Center for Toxicological 
Research, Jefferson, Arkansas, 1975-1978 

Chairman, Subcommittee on Genetic and Environmental Influences on Carcinogenesis (matrix) Sci. 
Adv Board, National Center for Toxicological Research, Jefferson, Arkansas, 1975-1978 

Member, Toxicology Advisory Committee, Food and Drug Administration, Rockville, Maryland, 
1975-1978 

Member, National Academy of Sciences, Committee to Develop Principles for Evaluating Chemicals in 
the Environment, Washington, D C , 1975 

Chairman, Subcommittee on Tissue Culture Resources, Sci. Adv. Board, National Center for 
Toxicologic Research, Jefferson, Arkansas, 1976-1 978 

Member, National Academy of Sciences Committee to Revise Publication No. 1138, Toxicologic 
Evaluation of Household Products, Washington, D C., 1976-1977 
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Chairman, Subcommittee on Mutagenesis of NAS committee to revise Publication No 138, 
Washington, D C., 1976-1977 

Member, National Academy of Sciences Visiting Committee to Review the Food and Nutrition Board, 
Washington, D C ,  1976-1977 

Consultant, Organization of American States, Office of Scientific Affairs, Sao Paulo, Brazil, 1971 

Consultant, National Science Foundation, Structure and Function of Human Chromosome, 
Washington, D C., 1971 

Advisor, National Science Foundation, Developmental Biology - Cell Biology, Washington, D C 
1971-1972. 1978. 

Consultant, World Health Organization, consultant group on anti-schistosomal agents, Geneva, 
Switzerland, 1972 

Consultant, National Cancer Institute, Carcinogenesis Program, Bethesda, Maryland, 1972-1974 

Consultant, Environmental Protection Agency, Washington, D.C. 1972-1973, 1976-1977 

Consultant, Bureau of Drugs, Safety Evaluation, Rockville, Maryland, 1972-1974 

Consultant, Consumer Product Safety Commission, 1973-1975, 1977 

Consultant, National Institute on Drug Abuse, Rockville, Maryland, 1976-1977 

Member, Faculty Group - International Course on Methods for the Detection of Environmental 
Mutagens, Concepcion, Chile, 1979 

Chairman of the FDA's Recombinant DNA Coordinating Committee, 1980-1 981 

Co-Chairman Joint committee on Agency-Wide Quality Assurance Criteria (FDA), 1980-1981 

Chairman, Scientific Advisory Research Associates Program (FDA), 1980-198 

Chairman, International Visiting Scientific Program (FDA), 1980-198 

Chairman, Agency-Wide Research Review and Planning Group (FDA), 1981 

Ex-Officio Member National Cancer Advisory Board, 1980-1981 

Member, Interagency Regulatory Liaison Group on I-Mutagenesis: 2-Cancer Risk, 1979-1981 

Organizing Committee for First World Congress on Toxicology and Environmental Health, 1983 

Organizing Committee for "Symposium on Health Risk Analysis", 1981 

Chairman, Toxicology committee, National Conference for Food Protection, 1985-1986 

Member, NAS Committee on Biomedical Models, 1983-1985 080077 



INVITED PRESENTATIONS: 

"Kinetics of Homogentisate Oxidase", Federation of American Societies of Experimental Biology 
Atlantic City, New Jersey, 1961 

"Histone Synthesis", invited speaker, First International Conference on Histone Chemistry and Biology, 
Santa Fe, California, 1963 

"Free and Bound Ribosomes", FASEB, Chicago, Illinois, 1963 

"Histone Synthesis" Seminar, California Institute of Technology, Pasadena, California, 1963. 

"Association and Dissociation of RNP particles" Seminar, University of Cincinnati, Cincinnati, Ohio, 
1963 

"Ribosome Synthesis", California Institute of Technology, Pasadena California, 1964. 

"Protein and Nucleic Acid Biosynthesis", University of California, Santa Barbara, California, 1964 

Biosynthesis and Assembly of Ribosomes", Dupont Laboratories, Wilmington, Delaware, 1964. 

"Isopycnic Density Gradient Centrifugation". University of Pennsylvania, Institute for Cancer Research, 
Philadelphia, Pennsylvania, 1965 

"Use of fixed-angle rotors" Seminar, Carnegie Institution of Washington. Washington, D C., 1965. 

"Conversion of 23s to 16s RNA, Biophysical Society, Boston, Massachusetts, 1965 

Participant at Gordon Conference on Cell Structure and Function, Meriden, New Hampshire, 1965 

"Turn-Over of Mitochondrial D N A  Seminar, National Cancer Institute, Bethesda, Maryland, 1966. 
"Isolation and Fractionation of DNA, invited speaker, Symposium on Subcellular Fractionation, 
London, England, 1967 

"Isolation and Properties of Satellite DNA, University of Edinburgh, Scotland, 1967. 

Properties of Mouse Satellite DNA, University of Glasgow, Glasgow, Scotland, 1967. 

"Isolation of Complementary Strands from Mouse Satellite", Oxford University, Oxford, England 1967. 

"Highly Repetitive Sequences of DNA, St. Andrews University, St. Andrews, Scotland, 

"Repetitive Sequences in Rodents", Department of Molecular Biology, University of Edinburgh, 
Edinburgh, Scotland, 1968 

"Satellite DNA from the Guinea Pig", Newcastle University, Newcastle, England, 1968 

"Isolation, Preparation, and Fractionation of DNA, Imperial Cancer Research Fund, London, England, 
1968 
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"Properties and Possible Role of Satellite DNAs", Oak Ridge National Laboratory, Oak Ridge, 
Tennessee, 1968 

"Highly Repetitive DNA,  Yale University, New Haven, Connecticut, 1968 

"Structure and Function of Repetitive DNA,  invited speaker at Conference on Satellite DNA, American 
Association for the Advancement of Science, Chicago, Illinois, 1968. 

"Properties of Guinea Pig DNA,  Symposium on Hybridization of Nucleic Acids, Biochemical Society, 
Newcastle, England, 1968 

"Complementary Strands of Satellite DNAs", Biophysical Society Meeting, Los Angeles, California, 
1969 

Participant at Gordon Conference on Cell Structure and Function, Hanover, New Hampshire, 1969. 

"Classes of DNA in Mammals", University of North Carolina, Chapel Hill, North Carolina, 

"Structure and Function of Repetitive DNA,  Duke University, Durham, North Carolina, 
"Satellite DNAs in Rodent Species", University of Chicago, Chicago, Illinois, 1969 

"Synthesis of DNA Following Alkylation", Temple University, Philadelphia, Pennsylvania, 

"Repetitive DNA, Case Western Reserve University, Cleveland, Ohio, 1970. 

"Repetitive Sequences of Higher Organisms", University of Nebraska, Lincoln, Nebraska, 

"Alkylation of DNA,  Biophysical Society Meeting, Baltimore, Maryland, 1970 

"Structure and Function of Mammalian DNA,  University of Texas, Austin, Texas, 1971 

"Repair of Human DNA,  National Institute for Environmental Health Sciences, 1971 

"Alkylation and Repair of DNA, Oak Ridge National Laboratory, Oak Ridge, Tennessee, 

"Repetitive Sequences of DNA, Brooklyn College, New York, New York, 1971 

"A Gene Mutational Assay in Mouse Cells", North Carolina State University, Raleigh, North Carolina, 
1971 

"Lectures on Chemical Mutagenesis", University of Sao Paulo, Sao Paulo, Brazil, 1971 "Lectures and 
Demonstrations on Ultracentrifugation", University of Sao Paulo, Sao Paulo, Brazil, 1971. 

"Chemical Mutagens in the Biosphere", Environmental Mutagen Society, Washington, D.C , 1971 

"Molecular Mechanisms of Mutagenesis", invited participant in Workshop on Chemical 'Mutagens as 
Environmental Contaminants, sponsored by the Fogarty International Center, Bethesda, Maryland, 
1971 

"Lectures on Chemical and Radiation Biology", Winter Biochemistry Course, sponsored by 
Organization of American States, 1971 
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"Structure and Function of Human Chromosomes", National Science Foundation, Boulder, Colorado, 
1971 

Chairman of Workshop on "Somatic Cell Mutagenesis", sponsored by National Institute of 
Environmental Health Sciences, 1972 

"Repetitive DNA, Chromosome Defects and Neoplasia", sponsored by National Science Foundation, 
Minneapolis, Minnesota, 1972. 
"Mutagenesis in Mammalian Cells", Duke University, Durham, North Carolina, 1972. 

"Mutagenicity of Hycanthone", University of Sao Paulo, Sao Paulo, Brazil, 1972. 

"Gene Mutations at the Thymidine Kinase Locus", John Hopkins University, Baltimore, Maryland, 1972 

"Repetitive Sequences and Neoplasia", University of Minnesota, Minneapolis, Minnesota, 1972, 

"Mutagenicity of Chemical Substances", George Washington University, Washington, D.C., 1973. 

"Test Systems for Measuring Mutagenicity", Howard University, Washington, D.C., 1973 
"Lectures on Molecular Biology", University of Zurich, Zurich, Switzerland, 1973. 

"Mutagenesis and Repair", Swiss Institute for Experimental Cancer Research, Lucerne, Switzerland, 
1973 

"Mutagenic Test Systems", Food and Drug Administration, Washington, D.C., 1973 

"Relationship of DNA Repair to Mutagenesis", invited participant to Workshop on Mutagenic Test 
Methods, sponsored by National Institutes of Health, Research Triangle Park, North Carolina, 1973 

"A Tier System Approach to Mutagen Testing", invited speaker at International Conference on 
Chemical Mutagens, Asilomar, California, 1973 

"Lectures on Molecular Genetics", Symposium on Molecular Hybridization, Zurich, Switzerland, 1973 

"A New approach to Mutagen Testing", invited speaker at Symposium on Chemical Mutagenesis, 
Moscow, USSR, 1974 

"Introduction to Toxicology", Chairman of Symposium on Collaborative Studies in Toxicology, 
sponsored by Society of Toxicology and the Association of Official Analytical Chemists, Washington, 
D C , 1974 

"Relevance of Mutagenicity Tests in Toxicology", Saratoga Conference on Molecular Biology and 
Pathology, Saratoga Springs, New York, 1974. 

"Test Systems for Assessing Mutagenic Potential", invited speaker at Symposium on Collaborative 
Studies in Toxicology, sponsored by SOT and AOAC, Washington, D.C., 1974. 

"Use of Gene Mutational Assays as a Model for Risk Assessment", Symposium on Risk Assessment, 
sponsored by NIH, Wrightsville Beach, North Carolina, 1974. 
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"Tier System Approach to Mutagen Testing", National Institute of Health, Research Triangle Park, 
North Carolina, 1974 

"Carcinogenesis and Mutagenesis", Procter and Gamble Co , Cincinnati, Ohio, 1975. 

"The Need to Quantify Risk", National Cancer Advisory Board, Bethesda, Maryland, 1975 

"Mechanisms of Mutagenesis", General Foods Corporation, New York, New York, 1975 

"Problems in Carcinogenesis", Worcester Foundation for Experimental Biology, Worcester, 
Massachusetts,l975. 

Chairman of Workshop for Developing a Document on "Mutagenic Test Procedures", Ocean City, 
Maryland, 1975 

"Mutagenesis as a Toxicologic Problem", Chairman of Gordon Conference Session on Mutagenesis, 
Meriden, New Hampshire, 1975 

"Open Meeting on Mutagenesis", sponsored by National Institutes of Health, Bethesda, Maryland, 
1975 

"Mutagenic Test Systems", Chairman of Session on Short-Term Test, Symposium entitled, "Toxicology 
and the Food Industry," Aspen, Colorado, 1975 

Session Chairman, Symposium on In Vitro Mutagenicity Tests, Environmental Mutagen Society Miami, 
Florida. 1975 

Workshop on "Principals for Evaluating Chemicals in the Environment", sponsored by the National 
Academy of Sciences, San Antonio, Texas, 1975 

Open Meeting on Mutagenesis, sponsored by DHEW, Bethesda, Maryland, 1976 

"Carcinogenicity Assays, Problems, and Progress", Gordon Conference on Toxicology and Safety 
Evaluation, Meriden, New Hampshire, 1976 

"Value of Short-Term Tests in Carcinogenesis", Toxicology Forum, Aspen, Colorado, 1976. 
"Presumptive Tests", Symposium on Risk Assessment entitled, "Extrapolation 17", sponsored by 
DHEW, Pinehurst, North Carolina, 1976. 

"Programs of the National Cancer Institute", invited speaker on cancer, sponsored by the American 
Association of Science, Boston, Massachusetts, 1976 

"Assessment of Risks from Carcinogenic Hazard", invited speaker to Symposium on Toxicology, 
sponsored by Synthetic Organic Chemists Manufacturing Association, Atlanta, Georgia, 1976. 

Chairman of Session on Short-Term Tests, Symposium on "Status of Predictive Tools in Application to 
Safety Evaluation", Little Rock, Arkansas, 1976 

"Relevance of Carcinogenicity Testing to Humans", invited speaker at Origins of Human Cancer Cold 
Spring Harbor Symposium, 1976. 
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"Human Genetic Disease Versus Mutagenicity Assays", Symposium sponsored by Pharmaceutical 
Manufacturers Association, Sea Island, Georgia, 1976. 

Open Meeting on Mutagenesis, sponsored by DHEW, Bethesda, Maryland, 1976 

"Role of the NCI in the National Cancer Program on Environmental Carcinogenesis", invited speaker at 
Conference on Aquatic Pollutants and Biological Effects with Emphasis on Neoplasia, New York 
Academy of Sciences, New York, New York, 1976 

"Genetic Disease in Human and Mutagenic Test Systems", Albany Medical School, Albany, New York, 
1976 

"Statistical Problems in Carcinogenesis", University of California, Berkeley, California, 1976. 

"Carcinogenesis and Animal Bioassay", Grocery Manufacturers of America, Washington, D.C. 1976 

"Problems and Needs in Assessing Carcinogenicity Data", National Clearinghouse for Environmental 
Carcinogens, 1976 

"Carcinogenesis and Cancer Prevention", University of Eastern Virginia Medical College, Norfolk, 
Virginia, 1977 

"Overview of Mutagenesis", Food and Drug Administration, Washington, D.C., 1977. 
Workshop on Carcinogenicity of Aromatic Amines and Hair Dyes, International Agency for Research in 
Cancer, Lyon. France, 1977 

"Strengths and Weaknesses of Current Approaches in Carcinogenesis", session Chairman and speaker on 
"Federal Regulation of Environmental Carcinogens," Center for Continuing Education, Washington, D.C. 
1977 

"Program in Carcinogenesis", Cancer Research Safety, NIH, Dulles Airport, Virginia. 1977 

"Predictive Value of Short-Term Tests", invited speaker at Animal Health Institute, Lake Tahoe, 
Nevada,l977 

Open Meeting on Mutagenesis, sponsored by DHEW, Bethesda, Maryland, 1977 

"Risk Evaluation". in the Federal Regulation of Environmental Carcinogens, sponsored by Center for 
Continuing Education, Washington, D.C , 1977 "Statistical Considerations of the Dominant Lethal and 
Heritable Translocation Test", The Washington Statistical Society, 1978. 

"Testing Short-Term", 3rd Toxic Substances Control Conference, Government Institutes, Inc. Washington, 
D C , 1978 

"The Degree of Concern as Defined by Short-Term Carcinogenicity Assays", Pharmaceutical Manufacturers 
Association, Point Clear, Alabama, 1978. 

"Short-Term Predictive Tests", Pharmaceutical Manufacturers Association, Lincolnshire, Illinois, 1978 

Chairman of Scientific Review Meeting on the U S Enwonmental Protection Agency Diesel Emission 
Health Effects Research Program, U S., EPA, Washington, D.C., 1978. 
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"Strengths and Weaknesses of Tests for Mutagenesis", Banbury Center of the Cold Spring Harbor 
Laboratory, Cold Spring Harbor, New York, 1978 

"Detecting and Measuring Carcinogens", Seminar on Government Regulation of Cancer Causing 
Chemicals, National Center for Administrative Justice, Washington, D.C , 1978. 

Workshop on "Chemical Scoring Systems", Interagency Testing Committee (TSCA). San Antonio, Texas, 
1978 

"Needs for Regulatory Utility of Short-Term Test Data", International Update on Short-Term Tests, The 
Toxicology Forum, Washington, D C , 1979. 

"Proposed Application of Short-Term Tests", International Update on Short-Term Tests, The 
Toxicology Forum, Washington, D C., 1979 

"Current and Proposed Use of Short-Term Tests", Cosmetic, Toiletry and Fragrance Association, 
Washington, D C , 1979 

"Application of Mutagenicity Testing on SOM Food Animal Drugs", Subcommittee on Environmental 
Mutagenesis, DHEWKCTRP, 1979 

"Application of Mutagenicity Testing in Cyclic Review of Food Additives", Subcommittee on 
Environmental Mutagenesis, DHEWKCTRP, 1979 

"Recent Developments on Sorbate/Nitrite", Tripartite (U S , Canada, U.K ), Annapolis, Maryland, 1979. 

"What is Risk?", International Course on the Detection of Environmental Mutagens, Concepcion, 
Chile, 1979 
"Status of Regulations and Proposed Regulation Covering Environmental Mutagens", 
International Course on the Detection of Environmental Mutagens, Concepcion, Chile, 1979. 

"Food Safety Guidelines", Tripartite (U.S , Canada, U K.), Ottawa, Canada, 1980 

"History and Progress in Carcinogenesis", Society of Cosmetic Chemists, 1978. 

"Introduction and History of Mutagenicity Testing", Annual Meeting of the American College of 
Toxicology, 1980 

Mutagenicity and Neoplastic Transformation Assays, Course on "Identification and Quantification of 
Environmental and Occupational Carcinogenic Risks", sponsored by the American College of 
Toxicology, 1980 

Lectured on Molecular Mechanisms at the American College of Toxicology's course on "Identification of 
Environmental and Occupational Carcinogenic Risks " "Introduction and History of Environmental 
Mutagenesis", Second Annual Meeting of the American College of Toxicology. 

"Risk-Benefit Considerations in Toxicology", The Toxicology Forum, 1981 Winter Meeting, 

"Trends in Biosassay Methodology", 75th Anniversary of the Food and Drug Act, Sponsored by the 
Animal Health Institute 
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"Relationship Between Science & Regulation", Food and Drug Administration Risk Assessment for 
Carcinogenic Food Ingredients - EPA, 1982. 

FDA Experience with Risk Assessment for Carcinogens in Foods, Food and Drug Law Institute, 1982. 

Practical Applications of Risk Analysis, The Food, Drug and Law Institute Conference, 1982 

The Future of Carcinogen Testing Implications for Food Safety, A Symposium on Food Safety Laws- 
Delaney and Other Dilemmas, sponsored by Boston University, 1982 

Regulatory Use of Genetic Toxicity, Tests, Society of Toxicology - Mid Atlantic Chapter Meeting on 
Genetic Toxicology/Predictive or Not, 1983. 

Aerosol Spray Adhesives, A Workshop on Principles and Applications of Cytogenetic, Sister Chromatid 
Exchange, Gene Damage to Problems of Human Health, sponsored by the American College of 
Toxicology, 1982 

Food and Drug Administration Viewpoint on Problem Tumor, Toxicology Forum, Winter Meeting, 1983. 

Food-Borne Carcinogens, Second International Conference on Safety Evaluations and Regulations of 
Chemicals, sponsored by Boston University, 1983 

Carcinogenicity of Hair Dyes, Formaldehyde, Nitrates and Berylliu, Symposium on Interpretation of 
Epidemiological Evidence, sponsored by International Agency for Research on Cancer, 1983. 

Use of Acute Toxicity Studies in the Bureau of Foods, Acute Toxicity Workshop, sponsored by the 
Food and Drug Administration, 1983. 
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and initiatives in food labeling, safety, and fortification: included program 
coordination for nutrition monitoring and related research; international nutrition 
conferences; interagency nutrition research initiatives; and preparation of 
nutrition and health reports and briefing materials. 

Associatemector for ClinicalNutrition,Division o f . N m n ,  C F S A E A .  
Provided program direction for human clinical and population-based research 
on: food safety; special dietary use and medical food products; novel food 
ingredients; health impacts of dietary behaviors of select populations; nutrient 
imbalances that relate l o  human morbidity and mortality; and techniques for 
assessing and monitoring nutritional status and adverse reactions to foods, food 
additives, and contaminants Chaired the Center's Health Hazard Evaluation 
Board and Task Force for developing Guidelines for Clinical Testing for Food 
Additives and served as senior Center medical officer for developing Medical 
Foods Regulations. Represented Center or Agency interests and positions and 
provided guidance on human food safety evaluations to industry. 

Chief,CJinical Nu-n Branch, Division of Nut*, CFSA-A. Developed 
and managed clinical nutrition activities, human food safety assessments, and 
the nutrition monitoring program. Special assignments included: FDA Research 
in Human Subjects Committee; CFSAN Health Hazards Evaluation Board; 
primary responsibility for Center programs dealing with Clinical Nutrition, 
Clinical Investigations, Foods for Special Dietary Use, and Health-and Injury- 
Related Surveillance; Chairperson, Task Forces on Medical Foods Regulation 
and Evaluation of Health Aspects of Sugars Contained in Carbohydrate 
Sweeteners; and member Task Forces on Biotechnology, Food Monitoring 
Systems, and Nutrition and Toxicology Research Priorities. 

Chief, Experimental Nutritional Branchandpirector of Resea.rch. Division of 
Nutritjon,_C.FSAN, FDA. Developed, managed, conducted research based on 
CFSAN priorities; Special assignments included: FDA Research Involving Human 
Subjects Committee; CenterIFDA Science Liaison; Center Health Hazards 
Evaluation Committee; and Task Forces on Nitrates-Nitrosamines, Research and 
Research Facilities Plans, Medical Foods Regulations, and Coordinated Use of 
Databases to Estimate Exposures. 

Chief, Section oflhysiologicamnlrols, L a b e o n ,  of Biomedical Sciences, 
Natio&.lnstitute of!d Health a m m a n  De&ment.("HD), N a u  
lnstitutewofealth (NIHJ&hesda, M-d. Developed and managed 
research, Chief Intramural Research Contracts Officer; Institute Safety Officer; 
MemberlChair of Clinical Research Review and Grants and Contracts Review 
Committees. 

Serjor Researchvestigator,atory ofmedica! Sciences, NICHHD, NIH. 

West  Inv.est@ator, C l i n i ca lmcr ino logv  Branch, N a t i m s t i t u t e  of Arthritis 
aMetabolic-ases, NIH. O Q Q O 9 5  

2 Scpternher. 

1987-1991 

1983-1 987 

1978-1983 

1968-1 978 

1967-1968 

1966-1967 
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19z 1 Medical Officer - Research Planning and Program Development, Growth and 
Development Program, NICHHD, NIH. 

1962-1 965 Assistant Chief, Department of Metabolism and Attending Physician in Medicine, 
Walter Reed Army Hospital, and Senior Investiqator, Walter Reed Army Institute 
of Research. Washinaton, D.C. 

PROFESSIONAL MEMBERSHIPS 

American Institute of Nutrition, renamed American Society of Nutritional Sciences (Membership 
Committee, 1986-1991) 
American Society for Clinical Nutrition (Membership Committee, 1986-1994: Chair, Publications 
Management Committee, American Journal of Clinical Nutrition, 1994-1996) 
American Physiological Society 
New York Academy of Sciences 

AWARDS 

DHHS Secretary's Award for Excellence in Public Service, Implementing the Food Labeling 
Initiative, 1993. 

PHS Citation for exemplary and creative work as a management clinician in nutrition research and 
investigative matters, 1989 

FDA Award of Merit for Leadership, Health Hazard Evaluations, 1988 

PHS Unit Commendation, Food Irradiation Safety Evaluation, 1988 

PHS Citations for Outstanding Management Performance in Clinical Nutrition and Food Safety 
Evaluations, 1986-91 

PHS Meritorious Service Medal for sustained high quality leadership and outstanding 
contributions to Nutrition and Food Safety, 1986 

FDA Award of Merit for Leadership, Aspartame Clinical Investigation Team, 1986 

FDA Commissioner's Special Citation to the Research Involving Human Subjects Committee for 
unique and outstanding performance to the Food and Drug Administration by promoting research 
while ensuring the protection of the human subjects involved, 1984 

PHS Commendation Medal for sustained high quality leadership and professional 
accomplishments in planning, implementing, and evaluating nutrition research at the Food and 
Drug Administration, 1982 
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INVITED LECTURES AND SEMINARS 

August 3, 2000 Communicating Benefits to the Consumer; FTC, FDA, and Claim Substantiation 
Warner-Lambert-Pfizer Nutrition Symposium, Morris Plains, NJ 

Concepts, Standards, and Substantiation of Effects of Functional Foods Jan. 27,2000 
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Workshop on Functional Foods, Kappel am Albis, Switzerland 

Scientific Concepts, Standards, and Substantiation 
American Association of Cereal Chemists Annual Meeting, Functional Foods - 
Strategies for the Food Industry, Newport Beach, CA 

Distinguishing a Nutrient from a Drug 
Ceres Forum@ on What is a Nutrient? Georgetown University Conference 
Center, 
Washington, DC 

The Role o f  Clinical lnvestigations in Establishing Safety and fft icacy for 
Functional Foods 
Course: A Global Perspective on Regulatory Approval for Food Ingredients, 
Nutraceuticals, and Dietary Supplements. Institute of Food Technologists 
Annual Meeting '98, Atlanta, GA 

Functional Foods: Regulatory Considerations 
Symposium, Functional Foods for Health Promotion: A Public Health 
Opportunity? Experimental Biology '98, San Francisco, CA 

Functional Foods: Regulatory Considerations 
Panel: Are Consumers Ready for Functional Foods? American Dietetic 
Association Annual Meeting, Boston, MA 

Overview o f  Research on Health Benefits from Specific Phytochemicals 
Panel on Demystifying Functional Foods, Public Voice 20th Annual National 
Food Policy Conference, Washington, DC 

Dietary Guidance and the U.S. Food Supply: Focus on Infants and Young 
Children 
Health Visitors Association Centenary Conference, Harrogate, England 

U.S. Health Claims: Rational and Lessons Learned 
Symposium on Health Claims for Foods in Canada, U. Toronto, Ontario, Canada 

Statements o f  Nutritional Support: Claim Substantiation 
Symposium on the New StructurelFunction Claims Frontier Under DSHEA, 
National Nutritional Foods Association, Washington, DC 

Regulatory Framework: United States 
Workshop on Antioxidants, ILSI-Europe, Brussels, Belgium 

Perspective on the Future of Designer and Functional Foods: Definitions, 
Regulatory Perspective, and Health Claims 
Annual Meeting, ILSI, Cancun, Mexico 

Food Labeling and Food Safety Requirements in the United States and 
lnternational Develoaments in Food Fortification. Foods for Soecial Dietarv Use. 

June 14,1999 

March 30,1999 

June 19.1998 

April 18, 1998 

Oct. 27, 1997 

March 13,1997 

Nov 28,1996 

Oct.17, 1996 

Feb 26,1996 

Fcb. 9,1996 

Jan. 24,1996 

Oct. 2, 1995 
Oct 3 

Sept. 26, 1995 
Sept 28 

and Functiondl Foods, Doosan Technical Center, Seoul, Korea 

Functional Foods in North America 
080897 

Regulatory Aspects o f  Functional Foods 
First lnternational Conference on East-West Perspectives on Functional Foods, 
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ILSI-Southeast Asia, Singapore 

Adverse Events Associated with Chemical Food Components 
Safety Forum: Population Subgroups Requiring Special Food Safety Attention 
National Center for Food Safety and Technology, Argo-Summit, IL 

Sept.14, 1995 

July 12-1 3, 1995 Health Benefits vs. Safety Concerns When Developing "Funcfional"Foods and 
Regulation of Food Components for Health Promotion and Disease Prevention 
Nutracon '95: Nutraceuticals and Functional Foods, Las Vegas, NV 

Dietary Guidelines for lnfanfs and Young Children 
Public Voice Children and Nutrition Conference, Washington, DC 

June 20, 1995 
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Fiala, S., Glinsmann, W.H. Acid soluble ribonucleotides in adrenal tissue after hormonal 
stimulation. Endocrinology 68: 479,1961 
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induced by hypoxia Electron microscopic ObSeNatiOnS. Acta Path. Microbial. Scand. 4: 151, 
1965. 
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Glinsmann, W.H , Feldman, F.J., Mettz, W. Plasma chromium during glucose loading. Science 
152: 1243,1966. 

Mortimore, G., Mondon, C E ,  King, E., Glinsmann, W.H. Effect of insulin on alterations in liver 
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Glinsmann, W.H., Mertz, W. Studies on the relationship between chromium and glucose tolerance 
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Glinsmann, W H., Mortimore, G E. Influence of glucagon and 3’, 5’-AMP on insulin responsiveness 
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3’, 5’monophosphate and guanosine 3’, 5’-monophosphate on liver and adrenal metabolism. 
Endocrinology e: 711,1969. 

Farese, RV., Linarelli, L.G., Glinsmann, W.H., Ditzion, B.R., Paul, M.I., Pauk, G.L. Persistenceof 
the steroidogenic effect of adenosine-3’, 5’-monophosphate In: Evidence for a third factor 
during the steroidogenic effect of ACTH. Endocrinology 85: 867,1969. 

Linarelli, L.G., Weller, J L., Glinsmann, W.H. Stimulation of fetal rat liver tyrosine aminotransferase 
activity in utero by 3’, 5’-cyclic nucleotides. Life Sciences 9: 535, 1970. 

Klein, D C., Berg, G.R., Weller, J , Glinsmann, W.H. Pineal gland: dibutyryl cyclic adenosine 
monophosphate stimulation of labelled melatonin production. Science 167: 1738,1970. 

Glinsmann, W H., Pauk, G., Hern E Control of rat liver glycogen synthetase and phosphorylase 
activities by glucose. Biochem. Biophys. Res. Comm. 3: 774, 1970. 

Berg, G., Glinsmann, W.H. Cyclic AMP in depression and mania. Lancet 1: 834,1971. 

Sherline, P., Lynch, A., Glinsmann, W.H. Cyclic AMP and adrenergic receptor control of rat liver 
glycogen metabolism. Endocrinology 91: 680, 1972. 

Eisen, H J , Glinsmann, W.H , Sherline, P. Effect of insulin on glycogen synthesis in fetal rat liver 
in organ culture. Endocrinology 92: 584, 1973. 

Zieve, F.J., Glinsmann, W.H. Activation of glycogen synthetase and inactivation of phosphorylase 
kinase by a single phosphoprotein phosphatase. Biochem. Biophys. Res. Comm. a: 872,1973. 

Eisen, H.J , Goldfine, LE., Glinsmann, W.H. Regulation of hepatic glycogen synthesis during fetal 
development: roles for hydrocortisone, insulin receptors. Proc. Nat. Acad. Sci. (USA.) 70: 759, 
1973. 

Sherline, P., Eisen, H., Glinsmann, W H. Acute hormonal regulation of cyclic AMP content and 
glycogen phosphorylase activity in fetal liver in organ culture. Endocrinology 94: 935, 1974. 

Glinsmann, W.H., Eisen, H.J., Lynch, A ,  Chez, R.A. Glucose regulation by isolated near-term fetal 
monkey liver. Pediat. Res. 9: 600, 1975. 

Eisen, H.J., Glinsmann, W.H. Partial purification of glucocorticoid receptor from rat liver using 
DNA-cellulose. J. Steroid Biochem. 6: 1171, 1975. 
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Huang, K. P., Huang, F.F., Glinsmann, W.H., Robinson, J.C. Regulation of glycogen synthetase 
activity by two kinases. Biochem. Biophys. Res. comm. 65: 1163, 1975. 

Huang, F.L., Glinsmann, W.H. Inactivation of rabbit muscle phosphorylase phosphatase by cyclic 
AMP-dependent kinase Proc. Nat. Acad. Sci. (U.S.A.) 12: 3004,1975. 

Sparks, J.W., Lynch A ,  Glinsmann, W.H. Regulation of rat liver glycogen synthesis and activities 
of glycogen cycle enzymes by glucose and galactose. Metabolism s: 47,1976. 

Sparks, J.W., Lynch A,, Chez, R A,, Glinsmann, W.H. Glycogen regulation in isolated perfused 
near-term monkey liver. Pediat Res. lo: 51, 1976. 

Huang, F L., Glinsmann, W.H. A second heat-stable protein inhibitor of phosphorylase 
phosphatase from rabbit muscle. FEES Lett. 62: 326,1976. 

Eisen, H.J., Glinsmann, W H. Partial purification of the glucocorticoid receptor from rat liver: a 
rapid two-step procedure using DNA-cellulose. Biochem, Biophys, Res. Comm. 70: 367,1976. 

Huang, K. P., Huang, F.L , Glinsmann, W H., Robinson, J.C Effect of limited proteolysis on activity 
and phosphorylation of rabbit muscle glycogen synthetase. Arch. Biochem. Biophys. 173: 6,1976. 

Huang, F.L., Glinsmann, W H. Separation and characterization of two phosphorylase phosphatase 
inhibitors from rabbit skeletal muscle. European J Biochem. 70: 419, 1976. 

Nakai, C., Glinsmann, W.H. Effects of polyamines on nucleosidediphosphate kinase activity. 
Biochem Biosphys. Res. Comm. 74: 1419,1977. 

Nakai, C., Glinsmann, W.H. Inhibition of rabbit skeletal muscle phosphorylase phosphatase by 
spermine. Molec. Cellular Biochem. 1_5. 141, 1977. 

Nakai, C , Glinsmann, W.H. Protein inhibitors of phosphorylase phosphatase and cyclic AMP- 
dependent protein kinase from rabbit muscle. Molec. Cellular Biochem. 15: 133,1977. 

Glinsmann, W.H., Huang, F.L., Tao, S., Nakai, C. Control of rabbit muscle phosphorylase 
phosphatase activity Proc. FEES Congress, Copenhagen. Elsevier Press, 1977. 

Huang, F., Tao, S., Glinsmann, W.H. Multiple forms of protein phosphatase inhibitors in 
mammalian tissues. Biochem. Biophys. Res. Comm. 78: 615,1977. 

Eisen, H J , Glinsmann, W.H. Maximizing purification of the activated glucocorticoid receptor by 
DNA-cellulose chromatography. The Biochem. J., Molecular Aspects, c: 1977. 

Nakai, C., Glinsmann, W.H. Interaction between polyamines and nucleotides. Biochemistry E: 
5636,1977 

Buffone, G.J., Sparks, J.W, Johnson, J., losefsdin, M., Lewis, S.A., Glinsmann, W.H. Evaluation of 
an immobilized enzyme electrode system for the monitoring of therapeutic galactose 
concentrations in neonates. Clin. Chem. 23: 1166,1977. 

Tao, S.H , Huang, F L., Lynch, A ,  Glinsmann, W.H. Control of rat skeletal muscle phosphorylase 
activity by adrenalin. Biochem. J. 176: 347, 1978. 
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Simpkins, R.A., Eisen, H.J., Glinsmann, W.H. Functional integrity of fetal rat liver explants cultured 
in a chemically defined medium Devel. Biol. @: 344, 1978. 

Sparks, J.W., Avery, G.B., Fletcher, AB., Simmons, M.A., Glinsmann, W.H. Parenteral galactose 
therapy in the glucose-intolerant premature infant. The J. of Pediatrics m: 255,1982. 
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Tollefson, L.K., Barnard, R.J., Glinsmann, W.H. Monitoring of adverse reactions to aspartame. 
Proc. First International Meeting on Dietary Phenylalanine and Brain Function. Ed. R.J. Wurtman 
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Workshop on Dietary Fatty Acids and Thrombosis, March 1991, Proceedings Eds. J.C. Hoak, W.H. 
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