
Appendix I

Investigation on the Attributes of Cloned 


Bovine Products 


The Japanese Research Institute for Animal Science in Biochemistry and Toxicology provided 
an unpublished bound report “Investigation on the Attributes of Cloned Bovine Products” by the 
Japan Livestock Technology Association (Japan, 2002). The 489 page report, provided in the 
original Japanese, and was accompanied by an eight page August 2002 English-language 
summary. 

This appendix contains a translation of the first three pages of the bound report and the eight 
page English summary. These are followed by tables from the original bound report. The tables 
present the results of a feeding study in which rats were fed diets containing freeze dried milk or 
freeze dried beef from ordinary cattle and clone cattle at concentrations of 0, 2.5, 5, or 10% of 
the diet for 28 days.General signs, body weight, food consumption, urinalysis, sensory and reflex 
function, spontaneous movement frequency, general function, reproductive cycle, hematology at 
autopsy, blood chemistry, organ weights, pathology and histopathology were compared between 
groups. English-language tables were provided in the original Japanese-language report with the 
results.These tables are included in this appendix. 
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A project aided by the Agriculture and 

Livestock Industries Corporation 

PROJECT REPORT OF AN INVESTIGATION ON THE PROPERTIES 

OF PRODUCTS FROM CLONED CATTLE


(An Urgent Study Project for the Utilization of Cloned Cattle) 

(1999 – 2001)


September 2002 

Japan Livestock Technology Association 



Results of an investigation on the properties of products from cloned cattle 

Rapid advances have been made in the application of cloning technology in 
cattle multiplication. Products from embryonic clones of cattle are already on the 
market as safe foods. The Ministry of Health, Labor and Welfare (MHLW) is currently 
gathering data on the safety of products from somatic cell cloned cattle and has released 
an interim report which states that so far there is no reason to anticipate safety-related 
problems.  

Cloning technology is expected to advance further and come into wide use as a 
technology that can provide inexpensive meat, milk, etc to consumers. However, for this 
to happen, it is essential for the meat and milk of cloned cattle to become widely 
accepted by consumers as safe, high-quality commodities. 

This Association conducted various investigations on cloned cattle, with grants 
from the Agriculture and Livestock Industries Corporation (ALIC), during 1999 to 2001. 
An investigation on the properties of products from cloned cattle, which was a part of 
these investigations, was commissioned to the Research Institute for Animal Science in 
Biochemistry and Toxicology (RIAS). 

The objective of this investigation was to collect data that would confirm the 
safety of products from embryonic clones of cattle, which are already in use as food 
items, and also data that would be useful in evaluating the safety of products from 
somatic cell clones. For this purpose, the properties of the blood, and the composition of 
nutritional components such as proteins, lipids, amino acids and fatty acids of raw milk 
and meat were analyzed and compared among ordinary cattle, embryonic clones and 
somatic cell clones of Holstein and Black Japanese breeds. Digestibility studies with 
artificial digestive fluid and with rats, allergenicity and mutagenicity (micronucleus) 
tests with mice, and a 14-week feeding study with rats were also conducted and the 
digestibility, allergenicity, and mutagenicity of the products, and their effects on the 
growth, functions and morphology of the test animals were compared. The results of 
none of the analyses or tests showed any significant differences between products from 
ordinary cattle and the two types of cloned cattle. Also, no harmful effect attributable to 
the raw milk or meat of the two types of clones was observed. 

September 10, 2002 
Cloned Cattle Investigation Committee 

Japan Livestock Technology Association 
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Press Release 

August 13, 2002 

Livestock Technology Division,  

Livestock Industry Department,  

Agricultural Production Bureau,  


Ministry of Agriculture, 

Forestry and Fisheries 


RE:  Outline of Investigative Results on the Attributes of Cloned Bovine Products 

An interim report of the Ministry of Health and Welfare (MHW) released in June 2000 
concerning the safety of foods made from cloned cattle states, “There is no scientific basis for 
fearing the safety of foods”, and it recommended that foods derived from BNT cloned cattle 
be sold with labeling to that effect (optional labeling).  The interim report also stated that, “It 
would be desirable to obtain data on a greater number of cloned cattle that would support 
safety.”  Because somatic cloning technology is a newer technology, the Ministry of 
Agriculture, Forestry and Fisheries (MAFF) is requesting self-restraint on the shipment of 
SCNT cloned cattle.  The Ministry of Health, Labour and Welfare (MHLW: a new Ministry 
changed from MHW) are currently conducting an investigative study on safety. 

In response, the Research Institute for Animal Science in Biochemistry and Toxicology has 
been conducting a study on the attributes of cloned bovine products (emergency study project 
on cloned bovine usage).  The results of this study have now been gathered so a summary is 
attached separately. 

It is intended that the results of this study will be submitted as reference material for the 
“investigative research on the safety of animal foods that use cloning technology” currently 
being conducted at the MHLW. 

For further information, please contact: 

Yoshitake 


Livestock Breeding Technology Center

Livestock Technology Division,  

Livestock Industry Department, 

Agricultural Production Bureau, 


Ministry of Agriculture, Forestry and Fisheries 

TEL: 03-3502-8111 (ext. 3911) 


Direct TEL: 03-3591-3656 

FAX: 03-3593-7233
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August 13, 2002 
Research Institute for Animal  

Science in Biochemistry and Toxicology 

Outline of Investigation on the Attributes of Cloned Bovine Products 

Commissioned by the Livestock Technology Association from FY1999, we conducted an 
investigation on the attributes of cloned bovine products.  The following are the results of this 
investigation. 

1. Objectives 

To conduct an investigation on the blood attributes of cloned cattle (BNT cloned cattle or 
SCNT cloned cattle), and analyze the components of cloned bovine products (milk and beef), 
as well as to conduct a study on animal feeding of feed additives from cloned cattle, and 
obtain data comparing cloned bovine products and existing foods (products from ordinary 
cattle produced by artificial insemination, etc). 

2. Outline of investigation 

(1) Blood test 

(Material and method) 
Blood was sampled from ordinary cattle and cloned cattle at 3, 6, and 9 months of 
pregnancy and 3 and 6 weeks after birth in the case of dairy cattle (Holstein), and 
3 to 4 times during a period from 21 to 28 weeks after birth in the case of beef 
cattle (kuroge-wagyu). The sampled blood was subject to hematological testing 
(12 items including red blood cell count, white blood cell count, and hemoglobin) 
and biochemical examination of blood (25 items including total protein, and total 
cholesterol) and compared. 

(Results) 
None of the animals showed abnormalities in performance status.  There were 
also no biologically significant differences* in any of the test values between 
ordinary cattle and cloned cattle, for both the dairy and beef types. 

* 	 A biologically significant difference means a difference that could possibly 
have an effect on factors such as health and survival evident between the 
study groups.  There are no problems if a biologically significant difference 
and statistically significant difference are in accord, but even if there is a 
statistically significant difference between the study groups in general, and 
that the difference is within the range of normal values it is unlikely that 
health would be affected, so one could not say that a biologically significant 
difference exists.  In the investigative report, biologically significant 
difference was studied in addition to statistically significant difference.  The 
same applies hereafter. 

(2) Analytical study of milk and meat components 
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(Material and method) 
The general components (water content, protein, lipids, and sugars), amino acids 
(18 types), and fatty acid (21 types) content (content per 100 g) in milk and slices 
of meat (9 sites) sampled from ordinary cattle and cloned cattle were measured 
and compared. 

(Results) 
Although there were slight variations seen among individual cattle, no 
biologically significant differences were evident in the general components, 
amino acids, and fatty acid content between ordinary cattle and cloned cattle for 
both milk and different sites of meat (Table 1). 

(3) Milk and meat digestion study 

(Material and method) 
A study of digestion of pieces of meat sampled from ordinary cattle and cloned 
cattle by artificial gastric juice and intestinal juice, and a study of digestion of 
milk and meat that had been frozen, dried, and powdered (freeze-dried food) and 
added to feed, using rats were conducted, and the digestion rates that were 
regarded as parameters of protein were compared. 

(Results) 
There were no biologically significant differences in the rates of digestion of the 
feed additives due to artificial gastric juice and intestinal juice using rats between 
ordinary cattle and cloned cattle (Tables 2 and 3). 

(4) Allergen testing of milk and meat by mouse abdominal wall method 

(Material and method) 
We sensitized mice with an intraperitoneal injection of extract from freeze-dried 
milk and meat slices sampled from ordinary cattle and cloned cattle.  Fourteen 
days later we retracted the abdomen and induced an allergic reaction by re­
injection in the abdominal wall.  Allergen activity was compared based on the 
extent of vascular permeability (diameter of dye leakage) seen due to the 
sensitization treatment. 

(Results) 
For both milk and meat slices there were no statistically significant differences in 
allergen activity between ordinary cattle and cloned cattle (Table 4). 

(5) Feeding test by the supply of a combination feed of milk and meat using rats 

(Material and method) 
Freeze-dried milk and meat of ordinary cattle and cloned cattle were each 
combined with basic feed at concentrations of 2.5%, 5%, and 10% in the case of 
freeze-dried milk, and 1%, 2.5%, and 5% in the case of freeze-dried meat, and fed 
to rats (20 per group (10 males and 10 females)) for 14 weeks. 
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The general sign, body weight, food consumption, urinalysis (8 items), sensory 
and reflex function, spontaneous movement frequency, general function, 
reproductive cycle, hematology at autopsy (11 items), blood chemistry (23 items), 
autopsy and organ weights (brain, pituitary gland, cerebral gland, thyroid gland, 
heart, lungs, liver, pancreas, adrenal bodies, and reproductive organs) of rats given 
the feed were compared among a basic feed group, ordinary cattle group, and 
cloned cattle group. 

(Results) 
There were no biologically significant differences in each of the items observed 
and tested over time in rats at any concentration of feed additive for milk and 
meat between ordinary cattle and cloned cattle (Table 5). 

(6) Mutagenicity by milk and meat supply using mice (micronucleus test) 

(Material and method) 
Feed produced in the feed test by the supply of a combination feed of milk and 
meat in (5) was given to mice for 14 days whereupon the incidence of bone 
marrow micronucleus-possessing erythrocytes appearing was tested 
(micronucleus) and mutagenicity (clastogenicity) was studied. 

(Results) 
Clastogenicity was negative and mutagenicity was not evident for milk and meat 
feed additives from ordinary cattle and cloned cattle (Table 6). 

3. Summary 

The above results revealed no biologically significant differences in component analysis 
testing and feed additive animal testing between products of BNT cloned cattle and SCNT 
cloned cattle (milk and meat), and the products of ordinary cattle. 
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Table 1. General components 

(1) Milk 

Classification Cattle No. Protein 
(g/100 g) 

Fats 
(g/100 g) 

Sugars 
(g/100 g) 

Ash 
content 

(g/100 g) 

Water 
content 

(g/100 g) 

Calcium 
(mg/100 g) 

Cholesterol 
(mg/100 g) 

Min. value 3.0 2.2 4.6 0.7 88.1 100 8 
Ordinary cattle Max value 3.4 3.3 4.6 0.7 89.7 110 10 

Mean value 3.3 2.7 4.6 0.7 88.9 105 9 

BNT cloned No.1 2.9 2.3 3.0 0.8 91.1 95 9 
cattle No.2 2.9 3.6 3.5 0.7 89.3 105 9 

SCNT cloned 
cattle 

No 1 
No.2 
No.3 

3.1 
3.3 
3.3 

4.3 
2.6 
3.1 

4.6 
4.4 
4.5 

0.7 
0.7 
0.7 

87.4 
89.1 
88.5 

120 
115 
115 

9 
11 
10 

Note: 	 The analytical values for each animal are the mean of the analytical values for milk sampled at two points – 3 weeks 
and 6 weeks after delivery. 

(2) Meat 

Classification Cattle No. Protein 
(g/100 g) 

Fats 
(g/100 g) 

Sugars 
(g/100 g) 

Ash content 
(g/100 g) 

Water 
content 

(g/100 g) 

Cholesterol 
(mg/100 g) 

Ordinary 
cattle 

Min. value 
Max value 
Mean value 

17.8 
19.6 
18.4 

13.8 
22.9 
19.3 

0.4 
0.8 
0.6 

0.9 
1.0 
0.9 

58.0 
64.8 
60.8 

50 
68 
59 

BNT cloned cattle 17.4 21.2 0.4 0.9 60.2 56 

SCNT cloned cattle 16.8 23.8 0.5 0.9 57.9 68 

Note: The analytical value for each animal is the mean value of the analytical values of 9 sites: shoulder, chuck loin, rib loin, 
loin end, brisket, round, silver side, rump, and tender loin. 
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Table 2. Rates of meat digestion by artificial digestive juices 

Digestive 
juice Sample 

Rate of digestion after the start of incubation 

Course Start 0.75 hr 1.5 hr 3 hr 6 hr 12 hr 

Artificial 
gastric juice 

Ordinary beef 0 68 79 - 95 90 

Somatic cloned beef 0 59 78 - 91 90 

Artificial 
intestinal 
juice 

Ordinary beef 0 - 20 40 66 67 

Somatic cloned beef 0 - 28 38 67 63 

Note: 	 The digestion rate shows the protein rate of digestion. 

Table 3. Digestion rates of milk and meat in rats 

Sample Test group Number of animals Digestion rate (mean± 
standard deviation) 

Ordinary cattle 5 83.0±2.6 

Milk BNT cloned cattle 5 82.7±2.0 

SCNT cloned cattle 5 81.3±3.4 

Ordinary cattle 5 83.8±6.6 

Meat BNT cloned cattle 5 82.3±4.7 

SCNT cloned cattle 5 84.9±3.6 

Note: 	 Milk and meat were each freeze-dried and combined in feed.  The digestion rate shows the protein digestion rate. 

Table 4. Allergen study of milk and meat by mouse abdominal wall method 

Sample Test group Number of 
animals 

Diameter of dye leakage (mm) 
(mean±SD) 

Ordinary cattle Control group 
Test group 

7 
10 

7.0±3.7 
18.0±2.9 

Milk BNT cloned cattle Control group 
Test group 

7 
10 

4.7±3.2 
18.0±3.9 

SCNT cloned cattle Control group 
Test group 

7 
10 

4.9±4.6 
17.9±4.2 

Ordinary cattle Control group 
Test group 

7 
10 

5.3±5.0 
13.0±5.9 

Meat BNT cloned cattle Control group 
Test group 

7 
10 

7.0±4.9 
12.5±3.5 

SCNT cloned cattle Control group 
Test group 

7 
10 

5.7±4.2 
13.1±5.0 

Note: 	 Milk and meat were each freeze-dried and the extracts were used as samples.  The test groups underwent sensitization 
treatment and elicitation, while the control groups underwent elicitation only. 

6 



Table 5. Feed study of milk and meat by formula feed supply using rats 

(1) Changes in rat body weight by milk formula feed supply (mean±standard deviation) 
(g) 

Study group 

 

Number 
of 

animals 

Feeding period (weeks) 
Amount of 

body 
weight 

increase in 
1-14 weeks 

1 2 3 4 5 6 8 10 12 14 

M
al

e 

Basal diet 10 146±6 189±20 255±34 299±45 344±59 373±58 428±56 448±58 516±47 547±77 401±76 

Ordinary cattle 
High concentration  (10%) 10 146±6 194±11 260±13 304±17 350±19 378±22 426±36 475±43 515±43 544±48 398±48 

BNT cloned cattle 
High concentration  (10%) 10 146±6 175±19 245±15 295±14 333±18 367±16 425±22 462±34 503±41 530±44 384±41 

SCNT cloned cattle 
High concentration  (10%) 10 146±7 196±10 261±17 310±23 353±27 379±30 432±41 473±41 519±43 545±48 399±43 

Fe
m

al
e 

Basal diet 10 117±5 150±6 184±12 208±9 229±10 242±10 267±16 283±15 304±18 310±20 193±18 

Ordinary cattle 
High concentration (10%) 10 118±5 152±7 181±7 209±12 234±16 247±15 273±20 298±21 316±28 329±40 211±42 

BNT cloned cattle 
High concentration (10%) 10 119±7 157±11 186±12 208±22 223±27 244±26 272±19 292±21 313±26 326±30 207±27 

SCNT cloned cattle 
High concentration (10%) 10 118±7 151±12 181±12 209±13 229±16 247±19 274±18 293±19 317±21 330±33 213±33 

Note: 	 Aside from studying a 10% milk powder concentration, 10 cattle each were also fed a low concentration (2.5%) and a 
medium concentration (5%), but no significant differences were noted. 

(2) Changes in rat body weight by meat formula feed supply (mean±standard deviation) 
(g) 

Study group 

 

Number 
of 

animals 

Feeding period (weeks) 
Amount of 

body 
weight 

increase in 
1-14 weeks 

1 2 3 4 5 6 8 10 12 14 

M
al

e 

Basal diet 10 143±5 216±12 279±14 336±16 382±18 426±22 489±31 534±37 560±42 590±50 447±51 

Ordinary cattle 
High concentration  (5%) 10 143±5 221±9 284±17 337±24 386±30 432±36 492±44 541±55 575±62 604±65 462±65 

BNT cloned cattle 
High concentration  (5%) 10 143±5 219±10 286±14 343±18 392±21 431±26 488±34 535±39 564±43 591±49 448±51 

SCNT cloned cattle 
High concentration  (5%) 10 143±6 215±9 278±14 336±20 392±29 435±35 499±48 551±60 581±70 613±80 469±76 

Fe
m

al
e 

Basal diet 10 120±4 167±14 198±15 228±18 253±26 272±26 290±26 313±33 330±38 338±35 218±38 

Ordinary cattle 
High concentration  (5%) 10 120±4 169±11 200±12 230±15 254±19 274±18 297±23 316±28 331±31 341±30 221±30 

BNT cloned cattle 
High concentration  (5%) 10 120±5 171±8 201±10 236±15 260±20 280±23 311±29 330±27 347±35 361±40 241±39 

SCNT cloned cattle 
High concentration (5%) 10 120±4 167±8 195±9 227±11 250±12 268±12 292±16 310±19 329±20 336±20 216±17 

Note: 	 Aside from studying a 5% meat powder concentration, 10 cattle each were also fed a low concentration (1.0%) and a 
medium concentration (2.5%), but no significant differences were noted. 
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Table 6. Mutagenicity by the supply (14 days) of milk and meat using mice 
(micronucleus test) 

(1) Milk 

Test group 
Number 

of 
animals 

Incidence (%) of micronucleus 
appearance 

(Min – max) 

Polychromatic erythrocyte rate (%) 
(Min – max) Assessment 

Negative control 
group (basal diet) 6 0.27±0.10 (0.1 – 0.4) 49.2±6.6 (42.2 – 57.1) 

Ordinary cattle 
2.5% group 6 0.22±0.17 (0.0 – 0.4) 49.4±3.8 (43.1 – 53.1) Negative 
5% group 6 0.20±0.14 (0.0 – 0.4) 45.7±5.0 (36.8 – 50.3) Negative 
10% group 6 0.12±0.10 (0.0 – 0.2) 44.5±7.5 (35.4 – 56.9) Negative 

BNT cloned cattle 
2.5% group 6 0.30±0.14 (0.1 – 0.5) 44.0±6.7 (36.5 – 55.2) Negative 
5% group 6 0.25±0.12 (0.1 – 0.4) 47.4±8.1 (36.5 – 56.3) Negative 
10% group 6 0.17±0.08 (0.1 – 0.3) 44.7±8.4 (32.3 – 56.8) Negative 

SCNT cloned cattle 
2.5% group 6 0.22±0.13 (0.0 – 0.3) 49.7±7.4 (35.8 – 56.3) Negative 
5% group 6 0.28±0.15 (0.1 – 0.5) 49.5±7.8 (41.2 – 60.9) Negative 
10% group 6 0.25±0.05 (0.2 – 0.3) 44.0±6.2 (34.2 – 52.8) Negative 

Positive control 
group 
(Mitomycin C) 

6 6.02±1.03** (4.6 – 7.6) 34.6±5.5 (26.3 – 40.3) Positive 

(2) Meat 

Test group 
Number 

of 
animals 

Incidence (%) of micronucleus 
appearance 

(Min – max) 

Polychromatic erythrocyte rate (%) 
(Min – max) Assessment 

Negative control 
group (basal diet) 6 0.20±0.18 (0.0 – 0.5) 47.7±9.7 (30.2 – 59.7) 

Ordinary cattle 
1% group 6 0.17±0.12 (0.1 – 0.4) 50.0±9.1 (37.9 – 61.3) Negative 
2.5% group 6 0.13±0.08 (0.0 – 0.2) 47.3±13.1 (22.3 – 60.2) Negative 
5% group 6 0.12±0.15 (0.0 – 0.3) 46.8±10.5 (37.2 – 63.5) Negative 

BNT cloned cattle 

1% group 6 0.20±0.06 (0.1 – 0.3) 51.0±7.3 (41.3 – 59.3) Negative 
2.5% group 6 0.23±0.14 (0.0 – 0.4) 47.1±4.3 (40.6 – 51.1) Negative 
5% group 6 0.12±0.08 (0.1 – 0.2) 49.6±9.6 (37.9 – 61.9) Negative 

SCNT cloned cattle 
1% group 6 0.18±0.10 (0.1 – 0.3) 48.3±8.4 (35.6 – 55.1) Negative 
2.5% group 6 0.22±0.10 (0.1 – 0.4) 51.7±7.3 (44.3 – 63.9) Negative 
5% group 6 0.22±0.08 (0.1 – 0.3) 48.4±8.1 (38.4 – 58.1) Negative 

Positive control 
group 
(Mitomycin C) 

6 6.95±1.56** (4.1 – 8.4) 25.7±6.5 (19.4 – 36.4) Positive 

Note: Milk and meat were freeze-dried and powdered and combined in feed.  The positive control group was administered a 
single dose of 2 mg/kg of mitomycin C intraperitoneally. Values were shown as mean±standard deviation. 

** denotes a significant difference at p<0.01 against the positive control group. 
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Table 1 Analyzed nutrient composition of the milk powder 

Macronutr ient (X) 

Crude protein 23.3 
Crude fat 23.4 
Carbohydrate 45.0 
Crude fiber 0.0 
Ash 5.4 
Water 2.9 

Vitamin (mgA00g) 

A 113IU/lOOg 
B 1 0.27 
Bz 1.11 
B s 0.17 
B 1 2  0.0017 
D3 ND 
E 0.4 
K I  ND 
Kz 0.0070 
Niacin 0.86 
Pantotheinic 

acid 2.90 
Folic acid 0.05 
Biotin 0.00919 
Chol ine 0.10 ( X I  

Mineral (mgA00g) 
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Table 2-1 Comosition of the milk powder-contained diets 

(glkg diets) 

I Innredient I Basal diet ( 5 %  diet 110% diet 120% diet 1 
Milk powder 
Cornstarch 
Casein (93.5% protein) 
Alfa-cornstarch 
Sucrose 
Soybean oil 
Cellulose 
Mineral Mix * 
Vitmin Mix ' 
L-Cyst ine 
Choline Bitartrate (41.11 

chol ine) 
t-Butylbydroqinone 

Calollc value (kcal) 395 396 397 398 
Crude protein (X) 18.7 18.7 18.7 18.7 
Crude fat (X) 7.0 7.0 7.0 7.0 
Carbohydrate (X) 64.4 64.6 64.8 65. 1 
Crude fiber 0 5.0 5.0 5.0 5.0 

* : Ingredients of the mineral mix and vitamin mix are sbwn in table 2-2. 
-. 

Table 2-2 lnaredienls of tbe mineral mix wd vituin mix for the milk pmder-contained diet 

I Vituin Mix - 
% diet 

- 
0.687 

0.560 

0.510 

0.690 

2 400 

0. W) 

15. W O  

a 015 
3.m 
l.m 
0.200 

a 020 

875.048 
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I 

- 

, 

I 

- 
i : Caapotitian is differ frm that 
The mineral mix and vituin mix lo! 
at each additional level. 

1111 dlet % diet 1% diet 1% diet 1 lmredients I Basal dlet 

Calcium Clrbonate 
Potassim Phosphate 

(mnohas!c) 
Poturlum Cltrate Ha0 

ca:UI.M 
P : P 7 8  
K:2873 
K:M16 

Ha : 38.34 
S :l a 3  
K : U B I  
Ug:W.32 
Pe : 16.50 
Zn : 52 14 
b:47.70 
Cu : 51.47 
1 :58.30 
Se : 41.79 
Yo:51.34 

Si: 9.88 
Cr : 10.42 

Li : 16.38 
B :17.50 
F : 4 5 U  
Ri:45.00 
V :4LB - 

I Sodium Chloride Potasslum Sulfale 
Vituine 1,. (0.W 2 . m  

18 565 
5.881 Viluine 0, 0. W 
1.32 (rn. WOIU/8) 
P a  
0.285 Vituine B Acetate l5WO 
0.003 (5001U/d 
0.- Vltul~e KI 0.075 
0.00785 

~ I O C I ~  3000 

hnesiw Oxide 
Perric Citrate 
Zinc Cc.rbonate 
Ylaganous Carbonate 
Cipric Carbonate 
Polassiw iodate 
Sodium Selenate 
h n i w  Paramlybdalc 

4HaO 

Sodica Yetasllicate 9Rd 
Chromium Potassium 

S~lfate lW10 
Lithium Chloride 
Boric Acid 
Sodiu Plouride 
Nickel Carbooate 
Amnium Vwadate 

1.45 POUC ~cid a zw 
o. m 

~ i ~ t i ~ a 020 
0.0174 
0.0815 
0.0835 
0.0318 
0. am 

Sncrose 1 inel? 
713.18m powdered 74.655 

I 
the AIN standared diet. 
tb CD.PO~I~IOD N deailed to reflect the mineral (casen1ia1 miterals) ud vituin contents of tbe milk pder 

Suerow finely p~dered 
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Table 3 Body weights of male rats fed the milk powder-conlained diet in s 28day dose 
rangtf inding test 

0 
Conc. in Number of Day Gain 
diet animals 1 7 I4 2 1 28 0-28 

OX 6 125 I87 239 290 331 205 
f 3 * 6 * 7 * 1 0 f 1 3  1 2 

5% 6 125 183 241 297 340 215 
f 3 f 6 1 1 f 1 6  f 2 2  f21 

I OX 6 I25 183 239 290 332 208 
f 3 f 7 f 12 f 18 f 20 f 17 

20% 6 125 183 238 281 320 196 
f 4 f 9 * I 2  f 2 1  f 2 6  2 7 

Each value is expressed as mean* S.D. r 

Table 4 Body weights of fena!e rats fed the mllk powder-contained diet in a 28day dose 
range-finding test 

- - - - - - - - - - 

Cone. in Number of Day Gain 
diet animals 1 1 I4 2 1 28 0-28 

20% 6 117 153 181 207 229 112 
f 8 f 10 f I1 f 22 f 25 f 18 

Eacb value is expressed as reanf S.D. 
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Table 5 Food consumption of male rals fed the milk powder-conlained 
diet in a 28day dose range-finding test 

(9) 

Conc. in Number of Week 
diet animals 1 2 3 4 

Each value is expressed 'as meanf S.D. 

Table 6 Food consumption of female rats fed the  ilk powder-contained 
dlet in a 28day dose rangelinding test 

k) 
Conc. in Number of Week 
diet anlmals I 2 3 4 

I I I4 15 I5 
20% 6 i 2 i 2 i 2 i 1 

Each value is expressed as meanf S.D. 
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Table 7 Urinary findings of male r a t s  fed the  milk powderxontained die t  
i n  a 28day dose range-finding tes t  

Conc. in No. of Color Cloudy pH Protein Glucose 
die t  animals  PY - + 6.0 6.0 6.6 7.0 7.6 8.0 8.6 - + ++ +++ - * + ++ +++ 

Conc. in No. of Ketone body Occult blood Urobilinogen Bilirubin 
die t  animals  - * + ++ +++ - + ++ +++ 0 . 1 1  2 4 8 - + ++ +++ 

" 
Color : PY(pale yellow) 
Cloudy : - begligible), +(cloudy) 
Protein : -(negligible), *(15-SOmgldL), +(3OmgldL), ++(100mgldL), +++(300mgldL) 
Glucose : ,- begligible), *(O.lgldL), + (O.PbgldL), ++(0.6gldL), +++(lgldL) 
Ketone body ': -(negligible), *(6mgldLj, + (lSmgldL), ++(40mgldL), +++(80mgldL) 
Occult blood : -(negligible). *(trace), +(slight). ++(moderate). +++(marked) 
Urobilinogen : Ehrlich unit/dL 
Bilirubin : - (negligible), +(slight), ++(moderate), +++(marked) 

Table 8 Urinary  findings of female r a t s  fed the  milk powder-contained die t  
i n  a 28day dose range.finding t e s t  

Conc. in No. of Color Cloudy pH Protein Glucose 
diet  animal8 PY - + 6.0 6.0 6.6 7.0 7.6 8.0 8.6 - t + ++ +++ - t + ++ +++ 

Conc. in No. of Ketone body Occult blood Urobilinogen Bilirubin 
die t  animals  - * + ++ +++ - + + ++ +++ 0.1 1 2 4 8 - + ++ +++ 

Color : PY(pa1e yellow) 
Cloudy : -(negligible), +(cloudy) 
Protein : -(negligible), * ( I 6 5  BOmgldL), + (3OmgldL), ++(100mgldL), +++(300mgldL) 
Glucose : -(negligible). *(O.lgldL). + (0.26gldL), ++(O.bgldL), +++(lgldL) 
Ketone body : -(negligible), *(6mgldL), +(16mgldL), ++(4OmgldL), +++(80mgldL) 
Occult blood : -(negligible), *(trace). +(slight), ++(moderate), +++(marked) 
Urobilinogen : Ehrlich unit/dL 
Bilirubin : - (negligible), +(alight), ++(moderate), +++(marked) 
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Table 9 Hematological findings of male rate fed the milk powdercontained diet 
in a 28by dom rmge.finding test 

Each value ia exuressed as meaniS.D. 

Table 10 Hematological fin(lmpp of female rate fed h e  milk powdwcontained diet 
in the =day repeat dose toxicity test 

Differential leukocyta wuuts 06) 
Cone. in No. of Neutro. Plat. 
diet animals Barn. Eom. Stab. Seg. Lymph Mono. Other (10'lpL) 

ac va ue 18 emrease aa me 
:: &~&cantJ~ diffeAt  hom%%iat 6% level of probability 
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Table 11 Blood biochemical 6ndings of male rats fed the milk powdercontained diet 
in a 28day doae range-6nding test 

Each value a ex~resaad a s  mean;tS.D. 
: ~ignificantlyhifferent from control a t  6% level of probability 

** : S d c a n t l y  dSerent from control a t  1% level of probability 

Table 12 Blood biochemical findings of female rats fed the miJk powdercontained diet 
in s 28day dose rangwfinding test 

Each value la expressed a s  mennS3.D. 
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0 6 312 1.89 8.72 2.37 0.63 1.09 1.21 0.62 21.0 10.0 
Absolute f12 fO.10 f0.69 20.20 fO.07 20.06 fO.10 20.10 1 . 21.5 

Each d u e  u expressed M mean f S.D. 
a) : Rekttve cfm wekht per 1% b& wei& 

Tatle 13-2 Absolute and r s k h  organ wd&b d mde nu fed dry beef-connined dist in a 28day dose ranasfindinn study 

0 6 312 53.7 2.70 0.49 1.23 0.77 
Absolute f 1 2  25.3 *a24 *am fo.18 20.06 

Each d u e  Ls emessed as mean f S.D. 
a) : Relative cqan wekht rn 1lOO tcdy weinht 
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TaUe 14 Absduw and rehtiw a r m  weights d female rats fed d k  powdercontained diet in a B d a y  dose nnm-kdinn st& 

CWC. in Naof B.W. Brain Liver KidnW Sdeen Heart Lwl( Thymus Ihyr. Pitui Adred  h v  U m  
d i e t O A n i  0 0 (R) (R) (R) (R) (R) (R) (d d (md (4 (R) 

0 6 211 1.85 569 1.63 0.42 0.75 0.98 0.52 21.0 12.9 54.9 78.3 0.47 
Absolute f10 f 0.10 f 0.25 '0.14 f0.M f 0.06 f 0.03 f 0.10 f 2.4 f 1.2 f6.0 f10.7 f 0.13 

Each d u e  k exmessed as mean f S.D. 
a) : R e k h  axan weight per 100~ bcdy wekht 
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Appendix 3 Individual food consumption 01 male rats fed 
the milk powder-containd diet In a 28day dose 
range-f inding test 

(a/dav/rat) 
Conc. in Cage Week 
dlet oomber I 2 3 4 

Mean 16 19 20 20 

Mean 16 19 20 20 

Mean 15 19 20 20 

Mean' I5 18 17 19 

Appendix 4 Individnal food consumption of female rats fed 
the mi Ik powder-containd diet in a 28day dose 
range-findlng test 

(g/day/rat) 

Conc. in Cage Week 
diet number I 2 3 4 

OX 13 12 I4 16 17 
I4 I I I4 I5 16 
I5 I I 14 14 14 

Mean I I I4 16 16 

5% 16 13 15 19 19 

I7 I I 13 13 13 
18 I I 15 14 16 

Mean 12 I4 15 16 

I 0% 19 10 12 13 13 
20 13 15 I5 16 
2 1 I I 13 14 15 

Mean I I 13 14 15 

20% 22 10 13 14 14 
23 13 16 17 16 
24 I I 12 13 14 

9 Mean I I 14 15 15 
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Appendix 6 lndividual urinary findings of male r a t s  fed the milk powder.contained d ie t  
in a 28day done range . f id ing  tes t  

Conc, in Animal Color Cloudy pH Protein Glucose Ketone Occult Urobilinogen Bilirubin 
diet number body blood - + - - - 0.1 - 

0% 001 PY 6.0 - + - - - 0.1 - 
002 PY 6.0 

023 PY - 6.0 - - 0.1 - 
024 PY 6.5 * - - - - r. 0.1 - 

Color : P Y b r l e  vellow) 
Cloudy : -?negigible) 
Protein : -(negligible), t(l6-30nigldL), +(aOmg/dL) 
Glucose : -(negligible) 
Ketone body : -(negligible), i(5mgldL) 
Occult blood : -(negligible) 
Urobilinogen : Ehrlich uniUdL 
Bilirubin : -(negligible) 

Appendix 6 Individual urinary f i d i n g s  of female ra t s  fed the milk powder.contained diet 
in a 28day dose range.finding test  

0 
diet number body blood 

0% 601 PY - 7.0 - - - - 0.1 - 
602 PY - 6.6 - - - 0.1 - 

523 PY - 6.0 - - - 0.1 - 
524 PY - 6.0 - - - 0.1 - 

Color : PY(pa1e yellow) 
Cloudy : -inegligible) 
Protein : -(negligible), *(16-3OmgldL) 
Glucose : -(negligible) 
Ketone body : -(negligible), *(SmgldL) 
Occult blood : -(negligible). *(trace) 
Urobilinogen : Ehrlich uniUdL 
Bilirubin : -(negligible) 
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Appendix 7 Individual hematological findings d male rat8 fed the milk powderwntained diet 
in a 28day dona range.Bnding test 

Conc. m Anunal Hb Ht MCV WBC Plat. PT 
diet number (lo'/& (gldW % (fW (ps) (%) 1 0 1  1 0 (see) 

0% M)1 770 14.8 42.2 66 36.1 67 110 13.2 20.1 
@I2 764 16.6 43.7 67 20.3 36.6 61 95 12.9 22.4 
M 2  7% 14 7 41.2 66 20.0 35.7 49 94 13.4 20.6 

Mean 734. 14.6 41.6 67 19.9 36.0 60 121 12.7 19.2 -- .-f M. - * --- -*Yr -. . -- -yfK * ---- y4,-2 -.- - -. *do..3-.--- .-5g --.. . Yg.-6. -. .- -.3b:y.-- .- --6y- - -. - --f lE- .- -g--- - 2u.x-----. 
014 781 15.6 42.9 56 19.8 36.1 52 118 12:7 19.1 
016 743 16.4 43.8 69 20.7 35.2 60 120 13.5 18.7 
016 822 14.2 40.6 49 17.3 35.0 28 150 12.9 18.6 
017 753 14.8 42.6 67 19.7 34.7 46 118 13.0 16.8 
018 747 14.7 43.2 68 19.7 34.0 39 1,!0 12.8 19.5 

Mean 760 14.8 42.2 66 19.6 36.0 46 122 13.0 - 18.8 --.-2 ------.v $.-----T49------y4~y--....-di~r..---.EK--.--- c----..3gK------.6T------- f2 s.---.. rg------ 
itr.7-----. 

020 119 14.8 42.3 69 20.6 35.0 45 116 13.0 21.2 
021 718 14.6 42.0 58 20.3 34.8 30 129 13.1 18.4 
022 780 14.8 42.0 64 19.0 35.2 40 132 12.7 18.3 
023 734 14.4 41.6 67 19.6 34.6 67 142 13.2 20.3 
024 411 7.2 23.6 57 17.6 30.6 61 87 13.1 16.8 

Mean 685 13.4 38.8 57 19.4 34.3 48 122 13.0 19.3 
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Appendix 8.1 	 Individual hematologid findingsof female rats fed the milk powdercontained diet 
in a 28day dose r a n g e - f i n k  teat 

u n c .  m Anma1 Hb Ht MCV MCH MCHC FT m WBC 
diet number (10'bW (%dU (%) (fu 9, ("A) (4 (set) (1O'hL) 

0% 601 1 .  1. 1 .  13. 64 
602 1 1 34!"82"0.",::!13.: i::: 

Mean......5'k' .'-""W ....... 


608 

609 

610 

611 

612 


Mean 744 	 14.7 41.5 66 19.8 36.6 13.2 r. 18.6 26....m *A........Kf9.........7g6........lE.$......... 3.3 * o.r .......3K.3......... .3..x .........i 


620 687 14:4 38.7 66 21:0 37.2 12.9 18:7 37 

521 726 14.6 40.6 66 20.0 36.8 14.1 17.4 26 


Mean 742 	 14.8 41.1 66 20.0 36.1 13.0 17.5 33 

Appendix 8 .2 	 Individual hematological findings of female rats fed the milk powderxontained diet 

in the ?.&day repeat doos toxicity tea 


renhrn 

Conc. in Animal Neutro. Plat 

diet number Baso. E m .  Stab. Seg. Lymph. Mono. Other (1041pL) 


0% 601 0 1 0 14 82 3 0 102 


Mean 0 1 0 12 86 2 0 119...... .-.... .K..........-@. ......... ......... -....... ........-...-...-...-...-.
.b.oy ....--.. .......... 

90-----

608 0 1 1 16 81 1 0 139 

604 0 3 0 18 78 1 0 120 


http:........Kf9.........7g6........lE.$........


Appendix 9 - 1 Individual blood biochemical fmdings of male rats ted the milk ~owderwntained diet 
in a 28day dom range-finding test 

Mean 269 77 31 663 0.42 66 194 6.94 49.9 22.1 ....... i:i ...... igi ....... 3:? .... .@O '.".l.oK." ...Bi. ....... 3ti." ... ..8a" ...... Y3'...3'.3' 5B .....K @ 4444444444 $9'-.9'9'.. 24 6'6'-... b:m .. " .6.1. .4 ..e-l. E - .  -.-.-. 
4.2- 1.w- 

014 331 88 29 834 0:26 96 214 6.90 62:2 2216 3.8 4.7 13.2 3.6 1.09 
016 309 80 32 953 0.64 86 247 6.83 60.8 21.9 4.8 6.9 13.0 3.6 1.08 
016 291 87 34 803 0.72 61 189 6.10 48.4 21.7 6.4 6.2 14.6 3.8 0.94 
017 366 73 26 610 0.83 38 213 6.90 49.6 18.0 6.3 6.9 16.0 3.3 0.98 

Mean 301 80 ....mK...... .$.. .... ;r? ... .....18....... .$ ....... ;;; .... $$ ........ :; ...... .g .-.... g;. .  g; ..... ;;.:; ...... ;g. ......$ .... !?:1 ....... ;; ...-- ig.. 13.0 . 
020 323 71 28 747 0:39 42 188 6.98 60:1 19.4 6.6 6.1 14.8 4.1 1:00 
021 177 66 25 686 0.45 36 163 6.14 64.0 21.1 6.4 3.8 12.7 3.0 1.17 
022 321 72 32 463 0.67 32 220 6.26 62.6 23.1 4.6 3.7 11.6 4.4 1.11 
023 211 59 22 613 0.33 40 176 6.29 46.3 17.6 6.3 7.0 17.7 6.2 0.86 
024 616 90 26 283 1.32 40 264 6.12 62.0 21.0 6.7 4.4 14.1 2.8 1.08 

Mean 337 73 27 643 0.61 40 207 6.14 60.8 20.7 6.9 4.8 14.0 3.9 1.04 

Appendix 9 - 2 Individual blood biochemical finding8 of male rats fed the mik powder-wntained diet 
in a 28day do= ranga-hding teat ' 

Mean 68 71 ....... ...... ..... ......K~.......m7.........6'6......y25........ ? Gl  .... Ti:? ..-.-. ;:g ..... ;:;; ...... ;:g --..- ;;:; ....... .....- ;; .-.... ;$; ;; 1Oil 122 12.0 
008 46 71 81 119 13.3 0:76 0:64 0133 10:2 7:0 144 4.37 106 
009 66 86 106 122 11.4 0.93 0.64 0.27 10.0 7.2 143 4.71 106 
010 63 72 83 132 12.7 0.93 0.48 0.26 10.2 8.3 142 4.84 106 

Mean 66 73 ...... 89 127 12.8 0.83 0.60 0.30 10.2 7.7 144 4.66 106 * %. ......dy3'........62........ .$.. 9T-... .&.-. ...iPPB......SSB6 --.... bb K-....b' 99'.... ib'b'l ......... 7.738......i 5d ......;r..6 TTTTTTTTTT 
11b'--- 

014 62 98 90 137 11.8 0.78 061  0:24 1012 619 144 4:48 107 
016 39 76 84 126 11.6 1.06 0.66 0.30 10.1 7.3 143 4.69 107 
016 36 31 66 168 12.3 0.79 0.60 0.21 9.7 7.6 144 6.01 110 
017 32 43 63 162 12.8 0.98 0.66 0.30 10.2 8.2 143 4.87 106 

Mean 43 68 78 184 12.0 0.86 0.66 0.27 10.1 7.6 144 4.70 108 '--'m*.-".' ..6iS'........ 47 ........ ?. ......... $.. .............. i2.,7 .-...- ti gr... ..b',gr... ..b.2r .....ib.. ....... ......fx6......6B...... .lw .... 
131 

020 30 40 60 130 10.1 0:80 0.47 0:24 10:l 7:0 143 6:19 108 
021 61 66 100 130 10.8 0.79 0.47 0.29 10.4 7.9 146 4.72 106 
022 69 104 110 126 12.6 0.74 0.63 0.26 10.3 7.6 146 4.76 108 
023 48 96 93 135 8.6 0.80 0.60 0.24 10.7 6.9 146 4.66 108 

Mean 66 78 94 128 10.7 0.91 0.62 0.26 10.3 7.6 146 6.06 108 

kgreenle
clone risk assessment draft



1.28 

&pendiX 10 - 1 	 Individual blood biochemical findings of female rats fed the milk powdercontained diet 
~n a %day dose range.finding tea 

nc. in ima 	 a1.G a8.G o r  Y'kdB $% 2% a i $$ $v"Z 8&% &" (e (o (2 (z NG- 0% 501 343 480 0.31 390 166 6.66 56.4 19.8 4.8 2.2 12.6 4.2 1.29 
502 300 66 21 330 0.68 199 156 6.44 67.6 18.9 6.6 2.2 11.6 4.3 1.86 

4.2..4.. * .Mean 320 76 25 441 0.39 316 171 6.39 66.2Di........2g3........6.*........zg......i.2......63*....... .z......x6......c.57.....$ 
 19.6,...$..2-...-- 6.4 2.1 12.6........4,.i ........ $;* .... .i.2.4..... 
 .....]..r4....................$ 

5% 

508 567 85 31 432 0:27 443 209 6.41 57:3 17.4 6.9 2.6 12.3 4:6 1:34 
509 236 79 22 396 0.63 4 W  117 6.70 51.7 20.4 7.3 3.9 12.3 4.4 1.07 

Mean 453 82 25 404 0.38 412 198 6.38 56.1 17.7 6.8 3.0 ..-l2:9 4.6 L29.b.6i68.....d .6........z5r......8 1.3' .....6;8'8'.g...... ........44.6'.... ...*;B--
....,* ii... .... ........4u2 ........is. .......z4 	 w'... 8'8'.1 3.T......2...,......l..Ax.. 


514 252 71 21 467 0.35 161 154 6.02 55.2 19.9 4.8 2.8 12.6 4.8 . 1.23 
515 381 81 24 468 0.31 420 198 6.18 66.1 20.9 3.7 2.8 13.2 3.3 1.28 
516 392 87 26 392 0.41 217 201 6.75 57.6 19.5 3.7 2.1 13.4 3.7 1.36 
517 320 89 22 539 0.51 368 159 6.64 59.0 18.8 6.5 1.9 12.7 2.1 1.44 
618 334 81 24 471 0.61 646 195 6.84 56.4 20.1 4.4 2.1 12.7 4.3 1.29 

Mean 347 ....H,*-....-.6r9-....-.3,-o 	 --... 
620 334 
521 412 

Mean 430 85 27 388 0.32 378 195 6.48 56.6 18.6 5.5 2.6 12.6 4.1 1.31 

Appendix 10 - 2 	 Individual blood biochemical tindings of female rate ted the milk powder-contained diet 
in a 28day dose range.finding test 

Mean 64 30 111..""l;ii...... g6i .........* .8........3'33..3.3.3... 

144 


508 74 56 130 


L- Mean 65 25 99 120 16.1 0.97 0.66 0.27 9.8 6.1 146 4.49 107 

http:........2g3........6.*........zg.....
http:......c.57....
http:......2...,......l..Ax.


Appsndix 11 Ahrdute -weights of individual rmle rats fed milk powdei-mnhined diet in a 28-day dore range-hdinp study 

Mean 312 1.89 8.72 2.37 0.63 1.09 1.21 0.62 21.0 10.0 53.7 2.70 0.49 1.23 0.77 

Mean 320 1.93 8.98 2.49 0.62 1.15 1.25 0.67 21.4 10.6 53.1 2.68 0.50 1.22 0.75 

10 013 312 1.93 8.02 2.35 0.56 1.04 1.19 0.55 23.9 10.2 44.6 2.77 0.55 1.27 0.711 

. . 

20 019 308 1.94 8.28 2.28 0.62 1.13 1.30 0.72 25.5 10.0 65.2 rS.12 0.49 1.14 0.68 
020 309 1.88 8.50 2.38 0.69 1.08 1.21 0.71 22.6 10.7 54.3 2.65 0.37 1.89 0.75 
02 1 334 1.91 9.66 211 0.57 1.11 1.22 0.72 20.6 11.1 56.3 2.97 0.51 1.31 0.68 
022 278 1.91 8.33 217 0.56 1.02 1.05 0.51 19.8 10.3 41.2 2.64 0.60 1.43 0.76 
023 307 1.88 1l.M 2.26 0.68 1.00 1.19 0.70 25.3 10.2 58.1 267 0.60 1.23 0.74 
07.4 265 1.93 7.48 2.31 0.71 0.99 1.14 0.61 166 9.7 46.8 2.63 0.37 1.16 0.64 

Mean 300 1.91 8.88 235 0 .  1.06 1.19 0.66 21.7 10.3 53.7 2.61 0.49 1.36 0.71 

Appendix 12 Rehtive weights of indivimvl d e  rats fsd milk powdermnWl rd diet in a 28-day daM ranee-hding a h  
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~ ~ ~ d h 13 Absolute orpan weights of individual female rats fed milk powdercontained dlet in a 28-day dose ranee-finding study 

cone. in Animal B.W. Brain Liver Kidney Spleen Hesrt Lung Thymus Thyr. Pitui ~drene.1 ovary Uterus 
diet(%)numbers (g) (&) (8) (g) (8) (8) (8) (id (mid hid hg) @ - 
0 501 218 1.92 5.91 1.61 0.46 0.76 0.96 0.46 25.7 14.4 50.2 76.3 0.53 

502 226 1.88 6.23 1.88 0.42 0.85 1.03 0.67 19.1 12.9 59.9 89.1 0.44 
503 201 2.01 6.05 1.64 0.45 0.75 0.97 0.49 19.4 13.4 60.1 91.8 0.47 

504 209 1.78 5.76 1.64 0.35 0.70 0.98 0.42 20.1 13.4 51.9 63.8 0.38 

505 199 1.74 5.50 1.52 0.44 0.69 0.95 0.61 21.5 12.2 60.4 78.0 0.31 
506 212 1.77 5.86 1.47 0.40 0.73 0.99 0.46 20.4 10.8 46.6 70.6 0.69 

Mean 211 1.85 5.89 1.63 0.42 0.75 0.98 0.52 21.0 12.9 54.9 78.3 0.47 - 
5 507 265 1.82 8.51 1.88 0.58 0.95 1.09 0.55 19.2 17.1 71.7 77.9 0.63 

508 211 1.87 5.96 1.47 0.49 0.79 1.02 0.57 17.8 12.2 €4.3 80.9 0.46 
509 186 1.79 5.39 1.47 0.37 0.67 1.02 0.33 17.3 .13.8 63.3 70.6 0.66 
510 196 1.87 5.53 1.57 0.43 0.67 1.04 0.44 23.2 13.9 44.0 80.1 0.40 
511 227 1.83 6.05 1.42 0.37 0.75 0.90 0.58 26.7 11.0 49.3 60.5 0.24 
512 215 1.78 5.63 1.59 0.43 0.81 0.92 0.48 17.8 11.7 67.2 75.5 0.42 

Mean 217 1.83 6.18 1.57 0.45 0.77 1.00 0.49 20.3 13.3 60.0 74.3 0.47 

10 513 193 1.70 5.26 1.41 0.44 0.70 0.91 0.51 22.4 9.9 52.2 60.8 0.53 
514 201 1.79 5.49 1.56 0.39 0.67 0.93 0.39 17.8 11.1 47.9 106.9 0.37 
515 218 1.93 5.86 1.80 0.46 0.79 0.97 0.47 22.5 11.2 50.7 76.2 0.43 
516 232 1.77 6.54 1.91 0.39 0.88 1.01 0.50 20.5 12.4 55.7 97.1 0.65 
517 217 1.92 6.69 1.52 0.48 0.75 0.95 0.49 19.6 14.1 55.1 96.6 0.45 
518 204 1.79 5.44 1.64 0.37 0.79 0.94 0.42 19.1 12.2 52.7 79.1 0.47 

Mean 211 1.82 5.88 1.64 0.42 0.76 0.95 0.46 20.3 11.8 52.4 86.1 0.48 

20 519 198 1.76 5.64 1.64 0.44 0.69 0.99 0.63 20.9 1O.V' 65.6 64.2 0.56 
520 214 1.83 6.22 1.81 0.37 0.76 1.00 0.58 20.6 13.9 53.3 101.5 0.40 
521 263 1.89 7.29 1.93 0.43 0.91 1.18 0.55 23.4 14.6 61.7 84.4 0.40 
522 211 1.74 5.69 1 .  0.37 0.73 1.00 0.52 24.8 11.9 58.9 74.9 0.46 
523 211 1.81 5.78 1.85 0.42 0.77 1.W 0.38 17.1 12.6 55.0 74.2 0.48 
524 201 1.80 5.92 1.62 0.48 0.73 0.89 0.48 20.9 13.2 59.7 76.6 0.45 

Appendix 14 Relative organ weights ofindividual female raLI fed mlk powdercontained diet in a 28-day dose range-findi study 

506 212 0.83 2.76 0.69 0.19 0.34 0.47 0.22 9.6 5.1 22.0 33.3 0.33 
Mean 211 0.88 2.79 0.77 0.20 0.35 0.47 0.25 10.0 6.1 26.1 37.2 0.22 

512 215 0.83 2.62 0.74 0.20 0.38 0.43 0.22 8.3 5.4 31.3 35.1 0.20 
Mean 217 0.86 2.84 0.73 0.21 0.36 0.47 0.23 9.5 6.2 27.8 34.7 0.22 
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Table 1 Analyzed nutrient composition of the dried beef 

Macronu t r ien t (%) 

:rude protein 

:rude fat 

:arbohydrate 

:rude fiber 

\sh 

Rater 

V i tam i n (mg/lOOg) 

A 

B .I 

Bz 

Ba 

B 1 2  

Ds 

E 

K I 

K z 

Niacin 

Pantotheinic 

acid 

Folic acid 

Biotin 

Cho 1 ine 

Mineral (mg/lOOg) 
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I Ingredient Basal diet 
I 

Dried beef 
Cornstarch 
Casein (93.5% protein) 
Alfa-cornstarch 
Sucrose 
Soybean oi 1 
Cellulose 
Mineral Mix ' 
Vitamin Mix ' 
1-Cyst ine 

1 Choline Bitartrate (41.1% 
1 1-Bu%&% inone 

Calolic value (kcal) 
Crude protein (X) 
Crude fat a0 
Carbohydrate (X) 
Crude fiber 0 

W k g  diets) 
5 %  diet 10% diet Basal diet 20% diet 

11 

* : Ingredients of the mlneral mix and vitamin mix are shorn in table 2-2. 

Table 2-2 Intred~ents of the mineral mix m d  vituln mix for the dried basf-contained diet 

Mid 

Mineral Mix I 
Ingredients 

ESEUrIAL Y l W W  

hlciw Carbonats 

(mnobasic) K:2873 

Sodium Chloride 
Potassilo Sulfate 

Yapnesium Oxide 
Ferric Citrate 
Zinc Carbonate 
YInganous Carbonate 
Cupric Carbonate 
Potassium Iodate 
Sodium Selenate 
h a n i w  Parmi ybdaj 

4HaO 

Sodlum Metaaillcate 9H.0 
Chromium Potasalum 

Sulfate 12hO 
Llthiw Chloride 
Boric kid 
Sodium Flouride 
Nickel Carbonate 
haaium Vanadate 

Sucrose finely mdered I I 223. 646 

5% 10% & a d  20% Ingredients 
diet diet diet U diet 

Vituine A Palmitate 
600. mlU/g) 

356357 355786 357.00 3x.m 
192359 lBB843 196.00 181.688 Thluine ACl (8,) 

51.612 45 832 1228444 Riboflavin (8.) 

Rrldoxlne UCl (8,) 

Vitulne 8 , ~  (O.lX) 

Vitulne 0, 
(400.0001U/g) 

I Vltulne B Acetate (5M)IU/g) 
Vltulne K, 

I I I I Calclu Pantothenate 
1.45 1.45 1.45 1.45 Polic Acid 
o.m 0.275 a m  am 

Biotin 
0.0174 0.0174 0.0174 0.0174 
0.~15 0.0815 a onis o.0~15 
0.0835 0.0635 0.0835 0.0895 
0.0318 0.0318 O.Ml8 a0318 
0 . m  0.0066 am am 

Sucrose finely 
!%?.92688 '381.511 160.562 436.999 powdered 

Vituin Mix 

4 : CamPotition is differ from that of tho AIN 11 
The mineral mix and vituin mix for each compotil 
at each additional levsl. 

~sal d- 
!t I/P 

0.800 

tandared diet. 
tion n s  designed lo reflect the mineral (esrenti~l miterals) and vituin eontents of the drled beef 

5% 
diet 

0.800 

10% 
diet 

0.800 

20% 
diet 

0.800 
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! 

Table 3 Body velghts of male rats fed the dry beef-contained diet in a 28day dose 
range-finding lest 

( 8 )  

Conc. in Number of Day Gain 
d ~ e l  animals 1 7 14 2 1 28 0-28 

Each value is expressed as mean* S.D. 
a):Control I b):Control U P- 

*:Significanlly differenl from conlrol II at 5% level of probabilily 

Table 4 Body veighls of female rats fed the dry beef-contained diet in a 28day dose 
range-f inding test 

( 9 )  

Conc. in Number 'of Day Gain 
diet animals I 1 I4 21 28 0-28 

Each value is expressed as meanfS. D. 
a):Control I b):Control U 
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Table 5 Pood consumplion of dale rats fed the dry beef-contained 
diet in a 28day dose range-finding lest 

(ddayhal) 

Conc. in Number of Week 
diet animals I 2 3 4 

Each value is expressed as meanfS. D. 
a):Conlrol I b):Conlrol 11 

Table 6 Pood consumption or female rals fed the dry beef-contained 
diel in a 28day dose range-finding test 

(g/day/ral) 
Conc. in Number of Week 
diet animals I 2 3 4 

Each value is expressed as meanf S. D. 
a):Control I b):Control ll 

Table 

Conc. 
diet 

0' 

6' 

lo! 

. . . . . . . . . 
O! 

203 

Canc. 
diet 

O! 

6! 

109 

. - . . . . . . . 
09 

20% 

7!&c 
Cloud: 
Protei. 
Glucol 
Ksbm 
Occult 
Urobil 
Bilirut 
a) : Co 

Tab11 

CDnc 
diet - 

( 

I 

10 
. . . . . . . . 

( 

20 

Cone 
diet - 

( 

t 

10 
. . - -. . . , 

( 

20 

rn 
Clou, 
Protc 
Glue, 
Ketn 
Oceu 
Urob 
Bilir 
a) : C 
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Table 9 Hematolo 'cal Kndin a of male rata fed the dry beefantamed diet 
in the 28-fay repeat ioae toxicity test 

Cone, in No. of RBC Hb Ht MCV MCH MCHC WBC 
diet animale (10'hL) (gldL) % W bg) ( (set) (sed (IO'CL) 

PA" 6 737 14.0 40.7 66 19 0 34.4 12.8 19.4 60 * 24 * 0.7 1.9 4 + 1.2 0.7 * 0.3 1 7  7 

6% 6 773 14.6 42.6 66 18.8 34.2 13.3 18.8 62 
20 0.6 1.1 2 0.7 0.6 0.4 * 1.1 22 

1VA 6 73 1 14.2 40.9 66 19.4 34.6 13.6 19.1 46 
66 * 1.3 t 3.4 2 0.8 1.2 0.8 1.4 6 

Differential leukocyte counts (%) 
Cone. in No. of Neutro. Plat. 
diet animala Baso. Eoein. Stab. Seg. Lymph. Mono. Other (10'1~/11U 

Each value is e r e w d  as meanS.D. 
a) : Contml I .  8 : Control II 
6 : Significantly different from w n h l I I  at 6% level ofprobability 

Table 10 Hematological findings of female rats fed the dry beef-wntained diet 
in a 28day dose rangefidiag teat 

Conc. in No. of RBC Hb Ht  MCV MCH MCHC WBC Plat  FT AFlT 
diet animala (lo'/$) @dL) (%) (a bd (%) (1O'bW (10'lpL) ( e 3  ( a d  

0%" 6 762 16.0 42.0 66 19.7 36.8 37 104 12.8 18.1 
28 * 0.3 * 1.2 2 S 0.6 * 0.6 6 * 7 0.3 1.4 

6% 6 767 14.8 42.2 66 19.4 36.2 46 120 12.9 17.7 
21 0.4 0.6 2 0.7 0.7 30 13 * 0.3 1.4 

10% 6 787 16.3 43.1 66 19.6 35.6 29 126 ** 13.0 18.0 * 38 0.4 t 0.8 i 2 0.8 0.7 6 10 0.4 0.6 
..................................................................................................................................................... 

0%" 6 748 16.3 43.0 68 20.4 36.6 34 114 13.2 18.1 
23 0.4 0.9 1 0.6 0.7 9 16 0.6 i 1.6 

20% 6 766 14.2 40.W 63## 18.- 34.9 33 124 12.9 18.3 
28 * 1.2 2.2 2 1.2 1.6 10 17 0.3 0.6 

Each value is e r e m d  as mea&.D. 
a) : ~ont ro l  I .  3 : control 11 ' : SignScantly diffirent from wntml I a t  6% level of probability 

antl different from mn-1 I a t  1% level of probability *=:Si* y,.tr ,& 
# . S ~ p h a n  y I eren m mntmlII at  6% level of probability 

## : signiticantly different fmmmntmlI1 a t  1% level ofprobability 

Tabla 11 

-isiz 
diet 

0.A" 
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Table 11 Blood biochemical tindinga of male rats fed the dry beef.contained diet 
in a %day do@ rangwinding teat 

-bnc. & in 0.0 L H 
diet animals Q U U  QUIL) a U m  ~ u n )  sun) sun) @dL) (%) ()o (%) (%) ('4 (fC) 

0%'' 6 323 82 30 666 0.66 60 223 5.84 60.7 22.8 5.6 2.9 14.3 3.9 1.03 
* 119 * 8 i 3 i 1 6 4 1 0 . 2 6  i 10 + 34 +0.22 i 2.1 + 1.6 + 0.9 * 0.5 l 1.0 0.9 i 0 . 0 9  

5% 6 238 15  28 136 0.41 49 220 5.88 62.6 21.9 6.0 2.8 13.5 3.2 1.11 
* 84 * 8 i 2 i 135 i0 .12  i 6 i 81 + 0 . 3 2  i 1.6 + 0.9 l 1.0 l 0.6 l 1.0 0.1 i 0 . 0 1  

10% 6 288 5.83 52.2 23.2 6.2 2.1 13.4 3.3 1.12 * i 1; i 3z i :g t!:r* 4: + 42 +0 .19  + 6.0 f 2.9 + 1.3 f 0.7 i 3.8 t 1.4 i 0 . 2 6  

Ea value is ex ressed as meaniS.D. 
a) %ntm~ I ,  bP : ~ontrol II 
' : Sign/tieantly different fmm mntrol I at 5% level of probability 
" : S@~ficantl ditYennt fmm control I at 1% lev$ of probablllty 
# : ~ g n i t i i n d  different fmm control11 at 5% level of probability 

Table 12 Blood biochemical findings of $male rata fed the dry beef-mntahed diet 
in a 28day do- rangehding test 

Conc.inNo.of LDH GOT GFT ALP yGTP QE CK T.P. Alb at-G ar-G or-G 8-G yG AIC 
diet animale QUn) aU/L) OUR3 OUn) QUlW QUIL) QUn) (gldu (%) (%) ()o (%) (%) (%) 

0 6 318 &1 26 416 0.49 251 221 6.33 61.4 16.6 6.9 2.1 12.6 3.1 1.36 * 106 i 5 i 6 i 55 i 0 . 1 9  8 6 *  13 i 0 . 3 2  + 1.3 i 1.9 * 0.8 l 0.3 l 0.7 0.4 10.07 

5% 6 414 18 26 416 0.44 319 206 6.34 66.6 19.1 5.9 2.5 12.3 3.1 1.30 
115 + 11 i 2 i I0  i0 .25  + 104 + 46 1 0 . 4 4  i 2.2 i 1.7 l 0.4 * 0.6 l 0.9 i 0.3 i0 .12  

10% 6 661 E l  24 496 0.64 349 219 6.19 68.0 11.8 4.1' 2.8 13.1 4.2'" 1.39 
134 * 11 i 2 + 153 +0.32 i 19 i 34 + 0 . 2 6  i 2.5 f 2.3 * 1.3 l 1.0 * 0.9 + 0.6 iO.14 

0%" 6 609 81 26 413 0.44 253 196 6.40 69.1 16.6 4.0 2.1 12.3 3.3 1.49 
i 200 + 6 i 2 i 42 i 0 . 2 1  i 1 2 i  32 i 0 . 3 9  i 2.0 t 0.6 l 0.7 * 0.9 + 1.0 1.3 i0 .12  

20K 6 496 18 26 462 0 . 2 s  311X 228 6.37 56.8 18.8 6 . W  2.3 12.8 8.8 1.32 
* 229 + 4 i 2 i 66 iO.06 f 6 1 +  88 i 0 . 4 2  i 2.9 i 1.3 * 1.0 0.7 l 0.8 l 1.6 i 0 . 1 6  

Cow. in No. of T-Cho. T.G. PL Glu. BUN UA Cma. T-Bil. Ca P Na K C1 
diet animala (mgldL) hgldW bg/dW hgldW h g l d u  GngldL) (mgldW (mg/dL) bg/dW GngldW (mEqm h E q U  (mEqU 

0%'' 6 64 20 99 111 16.6 0.89 0.64 0.25 9.7 6.1 143 4.11 106 
l 12 t 6 l 16 i 12 i 2.1 + 0.22 i 0.09 i 0.03 i 0.4 i 0.9 1 0.32 * 2 

6% 6 61 20 93 122 1 4 1  1.20 0.63 0.21 9.8 6.8 144 4.14 101 
l 9 + 12 * 18 i 11 i 3.6 i 0.29 + 0.10 + 0.03 i 0.2 i 1.0 f 1 i 0.31 * 1 

10% 6 62 13 96 101 15.1 1.13 0.68 0.21 9.6 6.6 146 4.28 110' 
i 12 t 6 * 16 I i 3.0 i 0.11 t 0.01 * 0.03 i 0.2 i 0.6 t 1 t 0.22 * 2 
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Tlble 13-1 Absolute md relativa arm we&hta d d a  nta  led dry dryFc~tsined diet In a 28-d.y dms mRflndhn study 

Canc. in No.of B.W. Brain Ln K h w  Spbm Ha? Luna nUrmus . P h i  
dletDL) A n i  a (A (a) (a) W (d) W (R) (mil (md 

Ench valw L sxsnuscd M mean f S.D. 
$:Contrd I; b):Conuol n 
c) : Rehrive o r m  wet& DW lOOn bodv wewt 

Tabb 13-2 AbsoluU and nklive arm weMta dnvb rats led drr babwtained dlst ln 8 28-d¶Y doW mne-&ldlnn mdy 

CMr ln No.of B.W. Adrenal TsrtiP RorL Semiv E p i d i  
d*tOl) A n d  0 (mr) W W W W 

20 6 257 17.1 1.02 0.12 W 0.42 0.25 
+.29 f 2.0 kO.11 f 0.02 20.03 f 0.03 

Each vllw L axpeosed as mean f SD. 
I): Control I ; b) : Contral n 
C) : Rektive orm weinht oer lOOa body weipht 
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a& value is expresed as mean f S.D. 
I : Control I ; b) : Control U 
I : Relative arm webht per la body weight 
Simficantly different &om control U at 5% lwel of rrobnbdity 
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Appendix 2 lndivldnal body weights of female rals fed the dry 
beef-contained dlet in a 28day dose r~ngrfinding tesl 

Conc. In Aninal Day 
dlel number 0 7 14 2t 28 

Mean 116 146 174 198 218 

Mean 115 149 171 201 223 

Mean 116 145 174 197 217 

Appendix 1 Individnal body weights of male rats fed the dry 
beef-contained diet in a 28day dose range-finding test 

(8) 

Conc. in Animal Day 
diet number 0 7 14 21 28 

Mean 121 176 236 291 335 

Mern 

Mean 121 172 226 280 308 

7 Mean 121 I80 240 286 319 
I-.- .I.-- __----.- 

Mean 121 164 208 246 ,271 

Appendix 4 Individual food consumplion of female rals fed Ihe dry 
beef-conlrlned die1 in a 28day dose range-finding lesl 

Appendlx 3 Individual food consunptioo of male rals fed Ibe dry 
beef-conlained die1 in a U d a y  dose range-findl?~ test 

kgreenle
blank line
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Appendix 4 Individual food consumption of female rats fed the dry 
beef-contained diet in a 28day dose range-finding test 

(dda~/ral) 
Conc. in Cage week 

diet number 1 2 3 4 

OX &I 16 13 13 15 15 
17 13 14 I6 I6 
18 14 I6 14 13 

Mean , 13 14 15 15 -- -.-.-.-.--..---...-...--- 
5% 19 12 10 16 14 

20 12 15 15 16 
2 1 16 I4 15 14 

Mean 13 13 15 15 

-- 

OX b' 25 14 14 15 16 
Z6 14 14 15 13 
27 13 15 15 16 

Mean 14 14 15 15 
-------- -- ---- -- -----..- 

20% 28 14 15 14 15 
29 12 14 13 13 
30 13 13 12 13 

Mean 13 14 13 14 

Appendix 3 Individual food consumption of male rats fed the dry 
beef-contained die1 in a 28day dose range-finding test 

(dday/rat) 
Conc. in Cage reek 

diet number I 2 3 4 

Mean 18 2 1 22 22 

Mean 18 19 2 1 21 
.-- -.-..- - --- --.. 

Mean 17 19 20 17 

Mean 16 18 17 15 
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Appendix 6 - 1 Individual urinary findings of male r a t s  fed the dry beef-contained die t  
in a 28day dose range.finding test  

Conc. in Animal Color Cloudy pH Protein Glucose Ketone Occult Urobilinogen Bilirubin 
diet number body blood 

0% &) 001 PY - 6.6 0.1 - - - 

018 PY - 6.0 - - + 0.1 - - 
Color : PY(pa1e yellow) 
Cloudy : -(negligible). r' 
Protein : -(negligible), *(16-30mgldL). + (30mgldL) 
Glucose :.- (negligible) 
Ketone body : -(negligible), i(6mgldL) 
Occult blood : -(negligible), *(trace), +(slight) 
Urobilinogen : Ehrlich unit/dL 
Bilirubin : -(negligible) 
a) : Control I 

Appendix 6 - 2 Individual urinary findings of male ra ta  fed the  dry beef.contained die t  
in a 28day dose range3inding test  

Conc. in Animal Color Cloudy pH Protein Glucose Ketone Occult Urobilinogen Bilirubin 
diet number  body blood 

0%" 019 PY - 6.0 - - - 0.1 - 
020 PY - 6.0 f - - - 0.1 - 
021 PY - 6.0 + - - - 0.1 - 
022 P Y - 6.0 - - - 0.1 - 
023 PY - 6.0 - - - - 0.1 - 
024 PY - t - - - 0.1 - ..................................................................... .!:!! ...................................................................................................... 

20% 026 PY - 6.6 - - - i 0.1 - 
026 PY - 6.0 i - - - 0.1 - 
027 PY - 6.0 - - - 0.1 - 
028 PY - 6.0 - - - - 0.1 - 
029 PY - 6.0 - - - - 0.1 - 
030 PY - 6.0 + - - - 0.1 - 

b) : Control 11 

Appendix 

Conc, in 
diet 

0% *' 

.............. 
6% 

............ 
10% 

Color : F 
Cloudy : 
Protein 
Glucose 
Ketone l 
Occult b 
Urobilin 
Bilirubi~ 
a) : Con! 

Appenc 

- 
Conc. 
diet - 

0% 

........... 
20% 

iim% 
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Appendix 6 - 1 Individual urinary findings of female r a t s  fed the dry beef-contained diet 
in a 28day dose range-finding teat 

Conc. in Animal Color c loudy y~ p r o b i n  Glucose Ketone Occult Urobilinogen Bilirubin 
diet number body blood 

OX .' 601 PY - 6.0 t - - - 0.1 - 
602 PY - 6.0 * - - - 0.1 - 
603 PY - 6.0 - - - - 0.1 - 
604 PY - 6,6 t - - - 0.1 - 
606 P Y - 6.0 - - - - 0.1 - 
606 PY - * - - - 0.1 - ........ 6 : O  ...................................................................................................... 

6% 607 PY - 7.0 - - - - 0.1 - 
608 P Y - . 6.0 - - - - 0.1 - 
509 PY - 6.6 - - - - 0.1 - 
610 PY - 6.6 - - - + 0.1 - 
611 P Y - 6.0 t - - t 0.1 - 
612 PY - 6.0 - - - I 0.1 - 

P Y - 1.5 + - - - 0.1 - 
614 PY - 6.0 - - - - 0.1 - 
516 PY - 6.0 t - - - 0.1 - 
616 PY - 7.0 - - - - 0.1 - 
617 PY - 6.0 * - - - 0.1 - 
618 P Y - 7.0 - - - - 0.1 - 

Color : PY(pa1e yellow) 
Cloudy : -(negligible) 
Protein : -(negligible), *(16--3OmgldL). + (30mgldL) 
Glucose : -(negligible) 
Ketone body : -(negligible) 
Occult blood : - begligible), *(trace), +(slight) 
Urobilinogen : Ehrlich uniUdL 
Bilirubin : - (negligible) 
a) : Control I 

Appendix 6 . 2  Individual urinary findings offemale r a t s  fed the dry beeIcontained diet 
in a 28day dose range-finding test 

Conc, in Animal Color Cloudy pH Protein Glucoee Ketane Occult Urobilinogen Bilirubin 
diet number body blood 

OX "' 6 19 PY - 7.6 + - - - 0.1 - 
620 PY - 6.0 - - - - 0.1 - 
621 PY - 6.0 * - - - 0.1 - 
522 PY - 6.0 - - - - 0.1 - 
523 PY - 6.6 t - t 0.1 - - 
624 P Y - 6.0 t - - - 0 1 ................................................................................................................................................................................. - 

20% 626 PY - 6.6 - - - - 0.1 - 
626 PY - 6.0 - - - - 0.1 - 
627 PY - 6.0 - - - . - 0.1 - 
628 PY - 7.6 * - - - 0.1 - 
629 PY - 6.0 - - - 0.1 - - 
630 PY - 6.0 * - - - 0.1 - 

b) : Control I1 
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Appendix I - 1 Individual hematological fipdinga of male rat$ fed the dry beefwntained diet 
m a 28day dose mngefindmg test 

Conc. in Animal RBC Hb Ht MCV MCH MCHC A m  WBC 
diet number (lO'/lrL) (gIdL) (%) W (pg) (%) (sed he) (10'lpL) 

0%" 001 711 13.1 39.3 66 19.3 34.9 13.2 21.7 69 
002 Ill 13.2 38.6 60 17.0 34.2 12.9 11.9 66 
008 749 15.0 42.3 66 20.0 36.6 12.9 20.2 68 
004 739 13.3 39.2 63 18.0 33.9 12.3 18.6 61 
006 121 14.3 42.4 59 19.8 33.1 13.0 17.4 66 
006 722 14.4 42.6 69 19.9 33.9 12.6 20.7 63 

Mean 131 14.2 40.9 66 19.4 34.6 13.6 19.1 46 ."".dSi"'.." ............................. """ .. 
019 194 13.1 39.1 49 16.6 33.6 12.8 16.6 49 
020 168 14.3 41.4 65 18.9 34.6 12.4 16.1 69 
021 696 14.6 42.6 61 21.0 34.4 1 . 6  18.6 61 
022 820 15.8 46.6 51 19.3 34.0 15.2 23.4 32 

' 023 107 14.1 43.2 61 20.8 34.0 13.3 22.1 " 31 
024 762 1 4  44.2 68 19.4 33.6 13.4 20.1 6 7 .  

Mean ".= ........U21i......... 
026 
021 
028 
029 
030 

Mean 822 14.3 41.4 61 11.3 34.4 13.6 18.2 38 
a) : Conk01 I ,  b) : Control 11 

Appendix 1 . 2  Individual hematological findinp of male rau fed the dry beekontained diet 
in the 28day repeat dose toxicity bat 

P i r e n t i d  leukocytn countl, (%) 
Cone. in Animal Neutro. Plat 
diet number Barn. Eosin. Stab. S e t  Lymph. Mono. Other (10'bW 

On.' 001 0 1 0 14 83 2 0 130 
002 1 0 0 10 87 2 0 138 
003 0 0 0 16 83 1 0 17.8 
004 0 2 0 22 14 2 0 146 
006 0 1 0 16 80 3 0 119 
006 0 0 0 8 92 0 0 130 

Mean 0 1 0 14 83 2 0 132 ..".K~.-""- WI ..........tl...........0'...........U...........w........78......... ............. '0' ........1g7..... 
008 0 0 0 10 81 3 0 126 
009 0 1 0 10 88 1 0 96 
010 0 0 0 12 87 1 0 131 
011 0 1 0 19 80 0 0 106 
012 0 1 0 13 86 0 0 118 

Mean 0 1 0 14 84 1 0 @ 119 ........ 125 ..... ..'~w..""..ul 3....... ... ...........y...........u...........l~........ ........................ 
014 0 0 0 8 92 0 0 122 
016 0 1 0 I 90 2 0 127 
016 0 0 0 12 81 1 0 131 
017 0 0 0 19 I1 4 0 239 
018 0 4 0 12 83 1 0 113 

Mean 0 1 0 143 ................................... : .....& " ............................................... !? ........... !.? ......... 66 ......... ? 
019 0 0 0 12 88 0 0 126 
020 0 0 0 11 81 2 0 110 
021 0 1 0 22 16 1 0 91 
022 0 1 0 17 80 2 0 142 
023 0 0 1 18 81 0 0 142 
024 0 0 0 12 87 1 0 124 

Mean 

026 
027 
028 
029 
030 

Mean 0 1 0 12 86 1 0 134 
a) : Conhul I ,  b) : Control I1 
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Appendix 8 Individual hematological findings offemale tars fed the dry beepcontained diet 
UI a 28day dose rangahding test 

Conc. in Animal RBC Hb t M M MCHC WBC Plat AF''I"T 
diet number (10' W d ~ )  ) (pCH (%) (1OzbW (10'bL) (md (see) 

OH" 601 7!5 y4 .7  40.7 53 19% 36.1 29 111 12.9 17.1 
502 717 14.7 40.7 67 20.6 36.1 31 103 13.1 20.6 
603 780 16.0 42.4 64 19.2 35.4 42 100 12.6 16.6 
504 751 14.9 42.6 67 19.8 36.0 42 107 12.3 18.3 
505 768 1 4  4 . 1  66 20.3 36.6 36 94 12.7 17.7 
606 800 1 43.7 55 19.4 36.6 43 111 13.2 18.4 

Mean 767 14.8 42.2 66 19.4 35.2 46 120 12.9 17.7 .... *&&. ......... l3 ........ 27 ...... ;f ......a.o........62..... ..,. .......3E.l.......2 8 .  .......12K........12.7........ 7,.* ....-. 
614 821 16.6 44.0 64 19.0 35.6 23 123 12.4 17.3 
516 761 15.4 42.2 66 20.6 36.6 22 116 13.1 18.1 
516 772 15.0 43.3 66 19.4 34.6 33 131 13.4 18.8 
517 811 16.9 44.1 64 19.6 36.1 38 143 12.7 18.4 
618 739 14.9 42.2 67 20.2 36.3 28 118 13.4 18.0 

Mean .......... .".""'U"'.'."' 
0% 619 

620 
621 
622 
623 
624 

Mean 766 14.2 40.8 53 18.6 34.9 33 124 12.9 18.3 
a) : Control I ,  b) : Control I1 

Appendix 9 . 1 Individual blood bioehemical findings ofmale rata fed the dry beef.mntained diet 
in a 28day dose rangs-finding tast 

Cone. in Aqimal LDH GOT GFT ALP y.GTP B E  CK T.P. ALb a,-G aa-G as-G B-G y.G AIG 
diet number aum aun) aum arm) aum aum aun) @/do (n) H o() (H) (H) (n) 

OH" 001 337 88 34 843 0.99 59 229 6.58 49.7 21.1 5.6 3.4 16.7 4.6 0.99 
002 344 87 33 630 0.63 45 262 6.06 49.4 22.6 6.6 3.5 13.8 4.1 0.98 
003 267 74 29 472 0.38 46 242 6.06 61.8 21.2 6.4 2.6 14.7 4.3 1.07 
001 637 82 29 8 M . 0 . 6 8  66 239 6.61 48.9 26.3 4.1 3.1 14.6 4.1 0.96 
CC5 267 90 30 764 0.63 46 218 6.76 54.6 23.4 6.1 2.3 12.6 2.1 1.20 
006 188 69 26 480 0.23 42 167 6.98 49.6 29.1 6.4 2.6 14.3 4.0 0.98 

Mean 323 82 ........ 30 666 0.66 60 ...... .". 'liJ('..."..60r' m-m-m-.m-.m- .'lg 3r... '.'737." ..cl........ o.... 
008 227 84 30 871 0140 48 
009 129 77 27 630 0.32 64 
010 242 66 26 786 0.46 46 
011 183 65 28 866 0.43 42 
012 270 77 29 6 n  0.66 66 

Mean 339 96 32 1086 0.65 41 228 6.66 51.5 21.0 5.6 3.7 13.9 4.3 1.07 
a) : Control I ,  b) : Control I1 
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Appendix 9 .2 !ndividual blood biochemical finding8 of male rats fed the dry beef-contained diet 
m a  28day does range-fioding test 

Mean "".L;Y'." ....o ........ 
008 
W9 
010 
011 
012 

Mean 41 60 86 136 10.6 1.07 0.63 0.26 9.9 8.3 144 4.53 ..... 106 .09i;..' .....o '3' ........ ....... f3 B...... ......1'D9..... b:li 22222.2 b'b'ZN ......gB.......77. ....... ir6' 4' iw.. 
014 48 69 86 118 13.6 1:26 0.69 0.29 9:6 1.9 146 3.98 108 
016 40 28 76 122 12.6 1.42 0.49 0.21 9.4 1.8 143 4.64 106 
016 46 61 16 138 10.9 1.13 0.43 0.24 9.8 8.8 144 4.86 106 
017 43 29 66 114 10.0 1.46 0.63 0.31 9.6 8.1 146 5.86 105 
018 39 26 61 126 13.3 1.18 0.60 0.26 9.5 8.4 146 4.16 107 

Mean 39 31 15 129 12.8 1.31 0.62 0.28 9.4 1.3 144 4.26 106 
a) : Control I ,  b) : Contml I1 

Appendix 10 - 1 !ndividual blood biocbamical findings of female rata led the dry beef-sntained diet 
m a  28day does rangefinding test 

OK" 601 466 86 26 410 0.28 216 264 6.23 58.2 19.6 4.1 2.1 11.7 3.2 1.39 
602 319 19 22 340 0.46 187 148 6.96 58.4 15.9 6.5 2.5 13.1 3.6 1.40 
609 631 86 34 361 0.38 413 236 6.66 59.1 16.6 6.0 2.9 12.1 3.4 1.44 
604 241 B8 29 410 0.61 260 126 6.40 66.3 20.8 6.7 3.0 11.9 2.6 1.29 
606 334 16 22 498 0.48 276 318 6.73 56.3 18.2 6.8 2.4 13.1 3.2 1.29 
MI6 368 88 26 472 0.85 189 237 6.02 66.2 20.0 5.4 2.4 13.4 2.6 1.28 

Mean 318 84 26 416 0.49 261 221 6.33 67.4 18.6 5.9 2.1 12.6 3.1 1.36 ..'..K~"... " .6w...... 67.. ......,I........ ...... ?'4 8;1..... 6' 6'J ....... 2K 2'...... g6 .....6'6' * ...... ,'d...... iB:6' ...... 6'6:2 ......... .K ..... yr 4...4...ggK ;3x.. 
508 598 98 25 608 0167 202 196 6.80 61.4 20.0 6.0 1.4 12:0 3.2 1.36 
509 341 13 25 366 0.30 440 170 6.74 58.5 18.6 6.1 2.8 10.6 3.9 1.41 
610 364 17 26 326 0.13 225 216 6.06 58.1 16.4 6.4 2.4 12.8 3.9 1.39 
611 573 12 22 391 0.33 392 192 6.10 62.1 21.2 6.9 3.1 13.1 4.0 1.11 
512 411 68 22 413 0.07 404 166 6.11 66.0 20.2 6.3 2.8 13.0 3.1 1.22 

Mean 474 78 25 ---To U'....... as ...... ........ . . .  ;;i ...... ;.: ..... g:; ..... g:; ....... ;; ........ g, ...... ....... ..-.. +;;.. 
514 632 99 26 606 0.31 315 213 6.08 61:3 18.1 4.5 3.9 12.4 3.8 1.34 
616 645 73 27 385 0.46 193 239 6.08 69.0 19.4 2.9 2.2 12.9 3.6 1.44 
516 617 80 21 369 0.30 318 214 6.45 61.1 11.8 2.5 1.2 13.0 3.8 1.61 
611 321 99 26 164 0.69 311 199 6.10 64.4 18.8 6.7 3.1 13.3 4.1 1.19 
618 685 88 23 444 1.11 366 213 6.62 66.6 19.3 3.9 2.1 12.3 6.2 1.30 

Mean 609 81 26 2.1 12 3 3.3 1.49 ...zox.......azs. .....71K.---..., a ........'i3....... .... :j; ...... .$: ...... ii! ...... ..... ..... .$$ ....... $$ ......... .o ..... i2. ......s.r....m .. 
626 649 74 26 504 0.11 336 233 6.63 59.1 18.6 6.0 1.4 13.5 1.9 
621 114 81 28 466 0.34 382 110 5.70 58.2 19.9 6.0 2.1 11.3 2.5 
528 642 86 26 637 0.21 483 332 6.63 58.7 11.9 6.7 2.0 12.3 2.4 
629 244 76 28 434 0.24 294 146 6.12 61.8 20.2 5.9 3.1 13.3 5.l 
530 546 18 24 452 0.28 329 314 6.30 66.1 19.2 6.9 2.0 12.9 3.9 1.23 

Mean 496 78 26 462 0.23 371 228 6.31 66.8 18.8 6.8 2.3 12.8 3.6 
a) : Control I ,  b) : Conk01 I1 
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Appendix 1 0 . 2  Individual blood biochemi-$ findings offemale rats fed the dry beef.contsined diet 
in a 28day dow rangwind~ng test 

Mean 54 20 99 1 1 7  1 6 6  0.89 0.64 0.26 9.7 6.7 143 4.11 ...>FA. "..'gJ(" . .....6 M'.....M'M'. 11 ........ ...Q.."..... ......i-.4g' ." ..E,7 * ......bbZ&.. --. 1w 
608 38 11 68 121 20.3 1114 0.79 0.22 9.6 6.6 146 3.58 107 
609 60 42 110 135 117 0.97 0.61 0.27 10.0 6.2 146 4.46 106 
610 62 28 110 115 12.4 0.90 0.66 0.27 10.1 8.2 144 3.90 106 
511 50 14 96 128 12.8 1.62 0.52 0.31 9.8 1.4 144 . 4.46 107 
612 48 13 94 129 13.0 1.10 0.68 0.27 9.9 7.1 144 4.02 108 

Mean 45 20 90 127 17.8 1.18 0.68 0.27 9.8 6.7 146 4.46 108 
a) : Canhol I ,  b) : Contml 11 

AppndU 11 AbuJuu orlan webhu of individd nu fed diy bwf-conlsind dht  A 128-dry h e  ma-flndLU study 

Conr in Animal B.W. Bnh Uvu Kidney Sdmn Hsvt Lunl thymu Th. Pltui. Adnrul Tutia h L  % i . v  WW. 
dh~8)nnumb.n  @ @ O O O O O 0 Gnd hd  hd @ @ 0 @ 

001 312 1.90 8.66 2.43 0.61 1.16 1.41 0.66 26.7 10.1 48.8 2.62 0.40 1.51 0.73 
002 308 1.76 9.45 2.15 0.61 1.W 1.24 0.61 30.5 9.5 47.1 2.46 0.51 1.51 0.72 
003 315 1.89 9.00 228 0.59 1.kl 1.22 0.57 28.4 8.9 58.1 2.56 0.53 1.37 0.72 
OM 313 1.73 8.59 2.24 0.57 1.10 1.36 0.58 N.9 la6  52.6 2.60 0.35 1.30 0.74 
005 331 1.89 9.43 2.58 0.69 1.09 1.35 0.53 19.9 10.7 60.1 2.85 0.49 1.76 0.63 
OM 307 1.93 8.48 2.32 0.51 1.11 1.32 0.45 26.7 12.3 54.1 2.83 0.48 1.31 0.76 

M w  314 1.85 8.94 2.33 0.60 1.11 1.32 0.57 25.5 10.4 53.5 2 . S  0.46 1.46 0.72 

5 007 287 1.94 7.88 249 0.48 1.02 1.22 0.48 18.7 8.8 51.3 2.68 0.40 1.26 0.67 
WB 296 1.91 7.60 2.49 0.48 0.97 1.29 0.59 16.1 9.5 49.5 2.63 0.37 1.32 0.65 
M)s 362 2.03 9.72 2.59 0.73 1.29 1.24 0.61 18.1 12.3 53.1 2.45 0.47 1.40 0.71 
010 329 1.97 9.45 2.62 0.57 1.18 1.26 0.85 19.1 10.1 45.6 2.75 0.54 1.61 0.67 
011 341 1.85 10.76 2.73 0.62 1.05 1.31 0.86 22.9 10.8 63.6 2.83 0.37 1.30 0.67 
012 295 1.82 8.41 2.45 0.49 1.09 1.25 0.61 21.0 8.7 42.8 2.49 0.43 1.10 0.71 

""" --- - - 
Mean 257 1.90 6.32 2.07 0.54 0 %  1.13 0.47 21.4 9.6 43.7 2.58 0.30 1.09 0.63 

a) : Control I ; b) : Control II 

- 10- - 
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~p - ~p -- 

Cons. in Animal B.W. Bnln Liver Kidney Wean H w t  Lunl thmut Thyr. Pitul. A h r d  T e s t ~  Prtrrl LmLv Epidid. 
did%) mmkn 0 % (Q (Q (Q (Q 6iu%) 6iu%) (mB (%) 6) (I) (s) 

001 312 0.61 2.78 0.78 0.20 0.37 0.45 0.21 8.6 3.2 15.6 0 0.13 0.48 0.23 
002 308 0.57 3.07 0.70 0.20 0.35 0.40 0.20 9.9 3.1 15.3 0.80 0.17 0.49 0.23 
003 315 0.60 2.86 0.72 0.19 0.25 039  0.18 9.0 2.8 18.4 0.81 0.17 0.43 Om 

O* 019 3W 0.64 2.63 
020 313 0.62 2.90 
021 348 0.58 3.15 
022 . 238 0.75 268 
023 285 0.70 2.71 
024 310 0.63 2.91 

MEM 294 0.65 2.83 

20 025 252 0.79 2.20 
026 237 0.78 3.03 
027 274 0.65 2.45 
028 308 0.65 2.32 
029 233 0.82 2.45 
030 236 0.79 2.37 

M4.n 257 0.75 2.47 

3 : Contrd 1 ; b) : Control U 

Amndix 13 , Absolute o m  nUhU dindMdrul h d a  nu hd dn baef-canalnod dlet in a 28-dw dow m n ~ h n d i i g  study 

MOM 203 1.81 5.39 1.63 0.43 0.75 0.99 0.49 20.1 12.9 53.8 69.0 0.45 

3 : Convd  I ; b) : Control u 

a) : Cmt 
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Conrin AnLML B.W. Brain Liver Kdney Spleen Heart LW m~ f"sj ("2) 
died%)nnumberr 6) (I) (%I (%I (W (%I 6) 6) (%) 

Mean 204 0.88 2.98 0.86 0.21 0.36 0.48 0.24 10.1 6.4 27.4 33.1 0.23 

5 507 168 0.91 2.72 0.75 0.21 0.34 0.53 0.24 9.9 5.8 21.6 41.0 0.19 
508 721 0.82 283 0.68 0.21 0.40 0.48 0.16 7.9 6.6 27.9 43.6 0.22 
509 201 0.88 3.27 0.79 0.26 0.39 0.56 0.23 12.1 6.4 28.6 36.5 0.32 
510 197 0.90 2.71 0.84 0.21 0.36 0.48 0.27 10.5 5.7 24.0 28.2 0.14 
511 228 0.82 3.29 0.80 0.24 0.38 0.46 0.21 7.5 6.4 27.6 36.0 0.22 
512 213 0.88 2.93 0.77 0.17 0.35 0.46 0.20 11.8 7.3 21.4 27.9 0.29 

Mean 208 0.87 2.96 0.80 0.22 0.31 0.50 0.72 10.0 6.4 25.2 35.5 0.23 

10 513 181 0.98 2.55 0.81 0.25 0.38 0.51 0.22 10.8 6.5 27.7 33.8 0.19 
514 179 1.07 280 0.85 0.18 038 0.51 0.23 12.0 6.8 30.2 43.4 0.25 
515 201 0.94 2.80 0.82 0.24 0.37 0.51 0.23 10.8 7.4 28.8 50.0 0.28 
516 204 0.86 2.56 0.79 0.21 b.35 0.48 0.24 10.3 6.6 23.6 34.5 0.16 
517 204 0.67 2.81 0.80 0.21 0.33 0.50 0.20 8.8 6.0 32.2 37.9 0.25 
518 219 0.84 2.82 0.92 0.22 0.33 0.47 0.25 10.0 6.6 30.0 33.2 0.26 
Mean 198 0.93 2.72 0.83 0.22 0.36 0.50 0.23 10.5 6.7 28.8 38.8 0.23 

524 224 
Mean 215 

20 525 218 
526 209 
527 191 
528 201 
529 172 
530 226 

Mean 203 

a) : Contml I ; b) : Control U 
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