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NINETY-DAY FEEDING STUDY I N  
RATS AND DOGS WIT11 ZONYL@ KP -- 

Haskell  Laboratory Report No. 68-73 

Medical Research P r o j e c t  No. 1491 

This feeding s tudy  w a s  performed by Mrs. Kathleen 
C a r r o l l  under t h e  d i r e c t i o n  of D r .  Henry Sherman. The 
c l i n i c a l  l abora tory  and 'biochemistry t es t s  were performed 
by Mrs. Louise L. Adams, M r .  Norman W. Henry, 111, 
M r .  John R. Pennington, Jr., and Miss Adele M. Pochomis 
under t h e  d i r e c t i o n  of Dr. John K. Barnes. Gross pathology 
and p repa ra t i cn  of s l i d e s  were c a r r i e d  out by D r .  Rudolf 
Cv.lik, D r .  K. P. Lee, Mr.  August H. Stenholm, M r .  W i l l i a m  
I. Swan, M r .  F ranc is  U l m e r ,  M r .  Anthony T. DiLorenzo, 
M r s .  Jean A. Houck and M-rs.  Joan A. Ijimeler under t h e  
d i r e c t i o n  of Dr .  James G. Aftosmis. His topa thologic  
eva lua t ion  of t h e  t i s s u e s  w a s  conducted by D r .  Edwin F. 
S t u l a  under D r .  Aftosmis '  d i r e c t i o n .  



NINETY-DAY FEEDING STUDY I N  
RATS AND DOGS WITH ZONYL@ RP 
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Medical Research P r o j e c t  No, 1491 

SUMMARY 

Zonyl@ RP has been f e d  t o  ra t s  and dogs f o r  n ine ty  days a t  d i e t a r y  
l e v e l s  of 0, 500, 750, and 2,500 ppm. No n u t r i t i o n a l  o r  c l i n i c a l  s igns  of 
t o x i c i t y  were observed i n  r a t s  o r  dogs on any of t h e  t es t  levels .  

Rats r e c e i v i n g  t h e  i n t e r m e d i a t e  and h ighes t  d i e t a r y  l e v e l s  o f  
Zonyl@ RP showed l o w e r  e r y t h r o c y t e  counts ,  henoglobin concen t r a t ions  
and hematocr i t s  than those  o f  t h e  c o n t r o l s ;  those r ece iv ing  t h e  h ighes t  
d i e t a r y  l e v e l  a l so  showed a s l i g h t l y  h ighe r  incidence of hematuria  and 
p r o t e i n u r i a ,  Male r a t s  r e c e i v i n g  t h e  two h igher  d i e t a r y  levels o f  Zonyl@ RP 
showed s l i g h t l y  l a r g e r  l i ve r  and kidney weights and h ighe r  organ/body weight 
r a t i o s  than  d i d  t h e  c o n t r o l s  o r  o t h e r  t es t  group; a l l  female t e s t  ra ts  had 
higher  kidney weights  and kidney/l>ody weight r a t i o s  whereas t h e  female r a t s  
on t h e  h ighes t  d i e t a r y  level a l s o  had g r e a t e r  l i v e r  weights  and l i ve r /body  
weight r a t i o s .  Of a11 t h e  organs  examined h i s t o l o g i c a l l y ,  on ly  the  l i v e r s ,  
and only those  from the m a l e  animals  rece iv ing .2 ,500  ppm Zonyl@ RP, showed 
changes, and t h e s e  w e r e  cons idered  t o  be r eve r s ib l e .  

Dogs r e c e i v i n g  t h e  h i g h e s t  d i e t a r y  l e v e l  of Zonyl@ RP had lower 
e ry th rocy te  counts ,  hemoglobin concen t r a t ions  and hematocr i t  va lues  than 
d id  t h e  c o n t r o l s .  Alkaline phosphatase a c t i v i t i e s  were e l eva ted  in t he  
dogs i n  a l l  t e s t  groups, whereas c h o l e s t e r o l  values  were h ighe r  i n  dogs 
r ece iv ing  750 and 2,500 ppm Zony1@ RP. 
all t h r e e  t e s t  groups were heavier than  those  from t h e  c o n t r o l  dogs. The 
l i v e r  w a s  t h e  only  organ of those  examined t h a t  exhib i ted  h i s t o l o g i c  changes 
and t h i s  was confined t o  t h o s e  corning from t h e  h ighes t  l e v e l  group. 

The l i v e r s  of t he  dogs from 

Thus, t h e  r e s u l t s  of t h i s  ninety-day feeding s tudy and those  of t he  
previous one support  on ly  100 ppm as a ~ ~ n o - e f f e c t ~ l  l e v e l  f o r  Zonyl@ RP. 
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A .  RATS 

PROCEDURE 

F i f t y  male and 50 female weanling a lb ino  r a t s  (ChR-CD) were 
housed i n  p a i r s ,  sexes s e p a r a t e ,  i n  suspended s t a i n l e s s  s t e e l  w i r e  
cages and fed  ground P u r i n a  Laboratory Chow (GPLC) wi th  1% corn o i l  
(CO) added. During a pre - t e s t  per iod  of f i v e  days, t h e  animals were 
observed wi th  r e s p e c t  t o  food consumption, e a t i n g  h a b i t s ,  and weight 
gain.  They w e r e  d iv ided  i n t o  four  equal average-weight groups of 10 
male and 18 female ra ts  each  a t  t h e  end of t h i s  per iod  on the  b a s i s  
of weight ga in  and freedom from gross  r e s p i r a t o r y  d i s o r d e r s  o r  o the r  
c l i n i c a l  s igns  of d i s e a s e ,  The g r o u p  were then  ass igned  a t  random 
t o  r ece ive  t h e  fo l lowing  d i e t s :  

Computer 

I (Control)  ( I  and 2) GPLC + 1% CG 

Group Groups Diet 

I1 (3 and 4) GPLC + 1% CO + 500 ppm Zonyl@ RP 
I11 (5 and 6) GPLC + 1% CO + 750 ppm Zonyl@ RP 
IV GPLC + 1% CO + 2,500 ppm Zonyl@ W (7 and 8 )  

The h ighes t  d i e t a r y  level  (2,500 ppm) had been suggested by t h e  
FDA t o  a c t  as a b r i d g e  between t h e  present  s tudy and the  one con- 
ducted e a r l i e r  under MRO-840. The t e s t  ma te r i a l  w a s  added as a c t i v e  
ing red ien t ,  Zonyl@ RP, p r e s e n t  i n  t h e  s l u r r y  a t  a 35% Concentration. An 
amount of water was added t o  t h e  con t ro l  d i e t  equiva len t  t o  t h a t  con- 
t r i b u t e d  by t h e  35% aqueous s l r r r ry  t o  the  d i e t  i n  Group I V .  Die t s  were 
prepared f r e s h  each week and  s to red  a t  r e f r i g e r a t o r  temperature u n t i l  
used. 

The animals were weighed once a week during t h e  e n t i r e  study. 
Food consumption d a t a  w e r e  ob ta ined  on a group and sex  b a s i s  a t  the  
t i m e s  t h e  animals w e r e  weighed. 

During t h e  tes t ,  the animals were examined r o u t i n e l y  f o r  any abnormal 
behavior and any c l i n i c a l  man i fe s t a t ions  of t o x i c i t y .  

Hematological, u r i n e  and bicchemical ana lyses  were conducted on 
t e n  male and t e n  female rats from each group a f t e r  they had been on 
t h e i r  r e spec t ive  d i e t s  for one, two, and t h r e e  months. Hematological 
eva lua t ions  inc luded  an e r y t h r o c y t e  count, a measure of hemoglobin con- 
cen t r a t ion ,  8 measure of t h e  hematocri t ,  and a t o t a l  and d i f f e r e n t i a l  
whi te  blood c e l l  count .  Ur ine  ana lys i s  cons i s t ed  of  a measure o f  t he  
24-hour u r i n e  volume, c o n c e n t r a t i o n  i n  mil l iosmoles  and c r e a t i n i n e ,  a 
tes t  f o r  sugar,  blood, p r o t e i n ,  and urobiliTlogen, and an observa t ion  
of  t h e  color, appearance,  and pH. Specimens wi th  a nega t ive  t e s t  f o r  
blood were combined t o  form two pools of u r i n e  f o r  each group and the  
sediment from t h e s e  p o o l s  examined microscopical ly .  A l l  specimens wi th  
a p o s i t i v e  test f o r  b lood  were examined sepa ra t e ly .  I n  t h e  biochemical 
tests, t o  measure l i v e r  func t ion ,  a l k a l i n e  phosphatase and glutamic- 
pyruvic  transaminase a c t i v i t i e s  and b i l i r u b i n  conLentrat ion were 
measured i n  blood t aken  from thie t a i l s  o f  10 males and 10 females i n  
each group. 

i 
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A .  RATS - (Continued) 

PROCEDURE (Continued) 

Af t e r  91-98 days of cont inuous feeding, a l l  t h e  animals i n  each 
The fol lowing organs group were s a c r i f i c e d  by CHC13 adminis t ra t ion .  

were weighed: brain, h e a r t ,  lungs, l i v e r ,  spleen,  kidney, t e s t i s ,  
stomach, adrena l ,  and p i t u i t a r y .  Organs o r  t i s s u e s ,  preserved i n  
fo rma l in  and s t a ined  wi th  hematoxylin-eosin,  included,  i n  a d d i t i o n  t o  
t h o s e  l i s t e d  above, t h e  fo l lowing:  eye, e x o r b i t a l  l a c r i n a l  gland, 
s c i a t i c  nerve, sk in ,  mammary gland, bone marrow, lymph node, s k e l e t a l  
muscle, t rachea,  a o r t a ,  s a l i v a r y  gland, esophagus, colon, cecw,, duo- 
denum, ur ina ry  bladder ,  p r o s t a t e  and seminal v e s i c l e s ,  u t e r u s ,  
F a l l o p i a n  tubes,  ovary,  t hy ro id ,  parathyroid,  and thymus. The above 
t i s s u e s  from t h e  c o n t r o l  and h i g h e s t  l e v e l  groap (2,500 ppm) were 
eva lua ted  h i s t o p a t h o l o g i c a l l y ;  only the  l i v e r s  from t h e  animals i n  
the o t h e r  two t e s t  groups w e r e  examined h i s topa tho log ica l ly .  

RESULTS 

1. Weight Gain 

Average body weight curves f o r  c o n t r o l  and tes t  
groups of animals are p l o t t e d  i n  Figure I ;  average body 
weights and average weight ga ins  a r e  summarized i n  
Tables I, 11, V and VI. 

The presence o f  2,500 ppm Zonyl@ RF i n  t h e  d i e t  of 
male and female r a t s  d i d  not  adversely a f f e c t  t h e i r  r a t e  of 
weight gain.  

2 .  Food ConsumDtion 

A summary o f  the average d a i l y  food corzsumption 
da ta ,  computed as grams inges ted  p e r  rat f o r  each group, 
i s  presented i n  Tables  111, IV and V. 

There were no meaningful d i f f e rences  among the  
con t ro l  and t e s t  groups w i t h  r e spec t  t o  t h e  amount of food 
they consumed over t h e  e n t i r e  t e s t .  

3 .  Food Ef f i c i ency  

Food e f f i c i e n c y  da ta ,  ca l cu la t ed  a s  gram weight 
ga in  p e r  gram of food consumed, a r e  presented  i n  
Tables III-V. 

There were no meaningful d i f f e r e n c e s  among c o n t r o l  
and t e s t  groups w i t h  r e s p e c t  t o  food e f f i c i e n c y .  
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A .  RATS (Continued) -- 
RESULTS (Continued) 

4 .  Dose 

The average daily ingestion of test material during 
each week was calculated in milligrams of Zonyl@ RP per 
kilogram of body weight; t:hese data are presented in 
Table VI. 

The decline in the average dose of test material 
received by animals observed in this study is normal and 
typical of that observed in most feeding studies where 
rapidly growing animals are used initially and the concen- 
tration of test material i s  kept constant throughout the 
test. 

5. Clinical Observations 

None of the test animals in any o f  the three test 
groups exhibited any clinical signs of toxicity during the 
entire test that could be attributed to the test material. 

6 .  Mortality 

None of the animails in the control and test groups 
died during the entire feeding study. 

7. Hematology 

The results of the periodic hematological examina- 
tions conducted on rats fed the various levels of Zonyl@ RP 
and their controls are surrunarized in Table V I I .  

The erythrocyte count, hemoglobin concentration 
and hematocrit of the rats fed Zonyl@ RP were lower than 
those of the controls at 7’50 pprn and above. A one-way 
analysis of variance showed that the treatment with 
Zonyl@ RP had a significant effect on these measurements. 
The values for these measurements, observed in the males 
but not the females fed 7510 ppm Zonyl@ RP, were signifi- 
cantly (p  < 0.05) lower than those for the controls. Both 
sexes were affected by a level of 2,500 ppm in the diet. 
The calculated hematologic indices, mean corpuscular volume 
(MCV) and mean corpuscular hemoglobin (MCH) indicated that 
the erythrocytes of the rats fed 2,500 ppm Zonyl@ RP were 
macrocytic and hypochromic, There were no effects on the 
number or distribution of leucocytes. 
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A. RATS (Continued) - 
RESULTS (Continued) 

8. U r i n a l y s i s  

The results of t h e  pe r iod ic  u r ine  ana lyses  
conducted on rats f e d  va r ious  l e v e l s  of Zonyl@ RP a re  
summarized i n  Table  V I I I .  

A s l i g h t l y  h ighe r  incidence of hematuria and 

A l l  o t h e r  measurements and 
p r o t e i n u r i a  occurred  i n  t h e  ra ts  fed 2,500 ppm Zonyl@ RP 
than  i n  the  o t h e r  groups.  
observa t ions  m a d e  on t h e  u r i n e  of t h e  t r e a t e 6  r a t s  d i d  
not d i f f e r  from t h o s e  of t h e  con t ro l s .  

9. Biochemistry 

The results of  t h e  pe r iod ic  biochemical measure- 
ments conducted on t h e  blood of rats fed var ious  l e v e l s  of 
Zonyl@ RP are summarized i n  Table I X .  

No effect  on any of t h e  biochemical measurements 
was found t h a t  could  be r e l a t e d  t o  the .presence  of t h e  
Zonyl@ RP i n  the d i e t .  

- 10. Patholopy 

A summary of t h e  average weights of s e l e c t  organs 
taken from the c o n t r o l  and t e s t  groups 'is presented  i n  
Table X;  organ/body weight  r a t i o s  are summarized i n  Table X I .  

Among t h e  tes t  groups, male animals r e c e i v i n g  the  
in te rmedia te  aad h i g h  leve ' l s  of Zonyl@ RP showed h ighe r  
average l i v e r  and k idney  weights  ; both l iver /body weight and 
kidney/body weight  r a t i o s  were a l s o  s l i g h t l y  g r e a t e r  i n  these  
groups. Among the feinale tes t  groups, a l l  showed h ighe r  
average kidney weights  and kidney/body weight r a t i o s  than  
d id  t h e  c o n t r o l s ;  average  ' l i ve r  weights and l i ve r /body  
weight r a t i o s  were s l i g h t l y  g r e a t e r  i n  t h e  animals r ece iv ing  
2,500 ppm ZonyY@ RP than  i n  t h e  o t h e r  t e s t  groups o r  t h e  
con t ro l .  

A summary o f  t h e  h i s topa tho log ic  f ind ings  i s  
presented  i n  Table  X I I ,  where 0 = no abnormal i t ies  de tec ted ,  
+ = s l i g h t  degree  of l e s i o n  present ,  ard X = organ n o t  on 
s l i d e .  

i 

1 

Test chemica l - r e l a t ed  h i s topa tho log ic  e f f e c t s  were 

Examination of  t he  
found only i n  the l i v e r s  of m a l e  ra ts  fed t h e  h i g h e s t  
(2,500 ppm) d i e t a r y  l e v e l  of Zonyl@ RP. 
l i v e r s  from rats  t h a t  rece ived  t h e  two lower l e v e l s  of the  
t n s t  chemical d i d  not r e v e a l  any compound-related e f f e c t s .  
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A.  KATS - (Continued) 
RESULTS (Continued) 

10. Pathology (Continued) 

The liver changes observed in the males in the highest 
dietary level group consisted of fatty change, cytornegaly, 
and cytoplasmic hyaline dr'oplets. This type of liver 
change is considered to be reversible. 

:B. DOGS 

PROCEDURE 

During a pre-test period of approximately one month, 16 male and 
16 female beagle dogs, 9 to 14 !months old, were given Wayne Dog Krums@ 
and water ad libitum between 3 : 'OO  p.m. and 7:OQ a.m. Animals were 
examined daily for any abnormal behavior and any clinical nanifesta- 
tions of toxicity. During this period, specimens of blood and urine 
were collected from each dog twice for clinical laboratory exam: 1 na- 
tions. The tests included in t'hese examinations are listed below: 

Hematology: Erythrocyte count, hemoglobin concentration, 
hematocrit, total and differential leucocyte count. 

Urinalysis : An observation of color, appearance and pH; 
a measure of the 24-hour urine volume, creatinine, and 
osmolality; a test for sugar, blood, protein, acetone, 
urobi 1 inogen, and bilirubin ; a microscopic examinat ion 
of the sediment. 

Biochemistry: Glucose,urea-nitrogen, creatinine, 
cholesterol, alkaline phosphatase, glutamic -pyruvic 
transaminase, bilirubin, tlotal protein, albumin, and 
albumin/globulin ratio 

Four males and four females were allocated to each of the four 
groups on the basis of normal clinical and nutritional evaluations and 
assigned at random to receive t'he following diets: 

Diet - Group 

I (Control) Wayne Dog Food (Krums@) 
I1 Krum.@ .f 500 ppm Zonyl@ RP 
111 Kr,ums@ + 750 ppm Zonyl@ RP 
IV Kr,ums@ + 2,500 ppm Zonyl@ RP 

Diets were prepared fresh each week. Diet was offered ad libitum 
to the dogs between 3:OO p . m .  and 7:OO a.m.; water was available at 
all times. 
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i 

-- E. DOGS (Continued) 

PROCEDURE -- (Continued) 

Diet consumption and body weight da t a  were obta,.ied each week and 
c a l c u l s t i o n s  were made t o  determine the  approximate d a i l y  dose each 
week o f  ZonylB RP p e r  ki logram of  body weight. 
d a i l y  f o r  any c l i n i c a l  s i g n s  of' t o x i c i t y .  

Animals w e r e  examined 

The same c l i n i c a l  l a b o r a t o r y  examinations made dur ing  t h e  p re -  
t e s t  pe r iod  were conducted on each dog a f t e r  one, two, and t h r e e  
months of feeding.  

A f t e r  98-105 days of cont inuous feeding, all dogs were s a c r i -  
f i c e d  by e l e c t r o c u t i o n  and submit ted t o  gross  and h i s toFa tho log ic  
eva lua t ion .  Organ weights were obtained f o r  t h e  fo l lowing:  b ra in ,  
h e a r t ,  lungs,  l i v e r ,  spleen,  psLncreas, kidney, t z s t i s ,  p r o s t a t e ,  
stomach, thymus, adrena ls ,  p i t u i t a r y ,  and thyroid.  Organs and 
t i s s u e s  w e r e  preserved i n  formal in  and s t a ined  wi th  hematoxylin- 
e o s i n ;  t h e s e  inclcded,  i n  addi t . ion t o  those mentioned aboveg the  
fo l lowing  : epididymis, F a l l o p i a n  tubes,  ao r t a ,  esophagus, u t e rus ,  
ovary,  duodenum, cecum, mammary gland, u r ina ry  b ladder ,  s p i n a l  cord, 
t r achea ,  s a l i v a r y  gland, bone marrow, lymph node, colon, s c i a t i c  
nerve,  s k e l e t a l  muscle, eye, arid sk in .  A l l  t i s s u e s  taken from t h e  
dogs on t h e  c o n t r o l  d i e t  and h i g h e s t  t e s t  l e v e l  d i e t  were eva lua ted  
h i s t o l o g i c a l l y ;  only t h e  l i ve r s f rom the  animals r ece iv ing  t h e  l o w  and 
in t e rmed ia t e  l e v e l s  of ZonylB FLP were examined h i s t o l o g i c a l l y .  
l i v e r s  from t h e  c o n t r o l  and h i g h e s t  l e v e l  dogs were s t a i n e d  wi th  Oil 
Red 0. 

The 

RESULTS 

1. Body Weight 

The weekly body weight d a t a  of t h e  i n d i v i d u a l  dogs 
a r e  presented  i n  Tables XI11 and X I V .  

All dogs, control.  and t e s t ,  showed normal body 
weight ga ins  during t h e  s tudy .  

2 .  D i e t  Consumption - 
Values c a l c u l a t e d  f o r  average d a l l y  d i e t  consmip- 

t i o n  f o r  each dog a r e  presented  i n  Tables XV and X V I .  

T5e  amount of d i e t  consumed by iach  dog va r i ed  
from week t o  week. However, t hese  w a s  no adverse e f f e c t  
by the  t e s t  m a t e r i a l  upon d i e t  in take .  

3. Dose 

The average d a i l y  i n t a k e  of Zonpl@ RP ill m l l 1 . i -  
grains p e r  kilogram of body weight was ca l cu la t ed  f o r  each 
dog; t hese  r e s u l t s  a r e  presented i n  Tables X V I I  and XVIII. 
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RESULTS (Continued) 

3 .  Dose (Continued) 

Since the body weights of most of the dogs remained 
relatively constant throughout the test, the dose of Zonyl@ 
R.P received by each treated dog each week fluctuated with 
diet intake. 

4 .  Clinical Signs 

Regular examination disclosed no clinical changes in 
any of the test dogs that could be attributed to the feeding 
of ZonyP RP. 

A l l  dogs survived the 90-day feeding period without 
incident. 

5,  Hematology 

The results of thc hematological measurements con- 
ducted throughout the feedtng study are summarized in 
Table XIX; the numbersrepresent average values obtained 
during pretreatment and treatment periods. Individual values 
are presented in Appendix I. 

The erythrocyte count, hemoglobin concentration, and 
hematocrit of the dogs fed 2,500 ppm Zonyl@ RP were generally 
lower than those of the other dogs, control and test, during 
treatment. A one-way analysis of variance indicated that the 
treatment with Zonyl@ RP significantly affected the hemoglobin 
concentration and hematocrit, whether expressed as grams of 
hemoglobin per 100 ml and percent of packed cells, o r  as the 
change from the pre-test olbservation for these measurements. 

6. Urinalysis 

The results of thIe urine analysis measurements con- 
ducted throughout the feeding study are summarized in Table XX; 
the numbers represent avercage values obtained during the pre- 
treatment and treatment periods. Individual values are 
presented in Appendix I .  

No effect attributable to the addition of Zonyl@ RP 
t o  the dogs' diet was founid in any of the measurements or 
observations made on the urine. 

7. Biochemistry 

The results of the biochemical measurements conducted 
throughout the feeding study are summarized in Table XYI; the 
figures recorded represent average values obtained during the 
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RE SLITS (C o fit inued) 

- ~ I _  7. Biochemistry (Continued) 

pre t rea tment  and t rea tment  per iods .  Ind iv idua l  va lues  are 
presented  i n  Appendlx I. 

There w a s  no e f f e c t  on t h e  g lucose ,urea-n i t rogen ,  
c r e a t i n i n e ,  t ransaminase,  b i l i r u b i n ,  o r  p lasma p r o t e i n  va lues ,  
A one-way a n a l y s i s  o f  va r i ance ,  however, showed t h a t  t h e  
t o t a l  c h o l e s t e r o l  and a l k a l i n e  phosphatase a c t i v i t y  of t h e  
dogs f ed  Zonyl@ RP were s i g n i f i c a n t i y  a f f e c t e d  by t h e  t r e a t -  
ment. The a l k a l i n e  phosphatase a c t i v i t y  of t h e  dogs f ed  t h e  
lowest  dose, 500 ppm Zany@ RP, w a s  e leva ted  s i g n i f i c a n t l y  
(p < 0.05). 
were e l eva ted  i n  the clogs f ed  750 pprn and 2,500 ppm Zonyl@ RP. 
This  e f f e c t  occurred a f t e r  one month, w a s  maximzm a t  two 
months, and then  s t s b i l i z e d ,  o r  decrsased s l i g h t l y ,  a t  t h r e e  
months. The e f f e c t  w a s  s i g n i f i c a n t  f o r  t h e  r e l a t i v e  change 
from t h e  pre-exposure,  expressed as a percent ,  as w e l l  as f o r  
t h e  i n c r e a s e  -in Bessey u n i t s  ( a l k a l i n e  phosphatase) o r  mg % 
( c h o l e s t e r o l )  f o r  the Zonyl@ RP t r e a t e d  dogs. 

Both a l k a l i n e  phosphatase anti c h o l e s t e r o l  va lues  

8. Pathology 

The i n d i v i d u a l  organ weights  of t he  dogs s a c r i f i c e d  
a f t e r  t h r e e  months' feed ing  of Zonyl@ R? are presented  i n  
Tables  XXII and X X I I I .  

The s m a l l  group s i z e s  and l a r g e  v a r i a t i o n  do n o t  per -  
m i t  a complete s t a t i s t i c a l  a n a l y s i s  of t h e  l i v e r  weights .  
However, a va r i ance  a n a l y s i s  of l iver lbody weight r a t i o s  
i n d i c a t e s  t h a t  t h e r e  w a s  a d i f f e r e n c e  between c o n t r o l  and tes t  
groups w i t h  r e s p e c t  t o  t h i s  r a t i o ,  a heavier  l i v e r  be ing  t h e  
e f f e c t  o f  t rea tment .  This  i s  summarized i n  Table X X I V ,  where 
mean va lues  are recorded.  It would appear t h a t  t h e  l i v e r s  of 
a l l  t h r e e  groups, i.e., low, in te rmedia te ,  and h igh  d i e t a r y  
levels of Zonyl@ RP, w e r e  a f f e c t e d  by t h e  presence of Zonyl@ 
RP i n  t h e  d i e t .  

A summary of  t h e  h i s topa tho log ic  f ind ings  i s  presented  
i n  Tables  XXV-XXVIII. 

The l i v e r s  from t h e  h i g h e s t  l e v e l  of feeding were 
p a l e  and had rounded edges w i t h  a t i g h t  capsule .  H i s to -  
l o g i c a l l y ,  t h e  l i v e r  from t h e  dogs ir! the  h ighes t  l e v e l  of 
feeding  (2,500 ppm Zonyl@ RP) w a s  t he  only organ a f f e c t e d .  
The l i v e r  changes w e r e  d i f f i c u l t  t o  d e t e c t .  They c o n s i s t e d  
o f  a s l i g h t  enlargement of hepatocytes  (hypertrophy) toge the r  
w i th  an uneven d i s t r i b u t i o n  of cytoplasmic p a r t i c l e s  (degenera- 
t i o n ) .  Examination of t h e  l ivers  from c o n t r o l  and h i g h  l e v e l  
dogs s t a i n e d  wi th  O i l  Red 0 d id  not  r evea l  an  i n c r e a s e  of 
l i p i d .  

. _ ,  
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RESULTS (Continued) 

8. Pathology (Continued) 

i 

No compound-related abnormalities were detected in 
the livers of the dogs receiving 500 and 750 ppm Zonyl@ RP. 

DISCUSSION 

In the previously-reported ninety-day feeding study in rats and 
dogs (MRO-840), the lowest level fed, io0 ppm, was considered the "no- 
effect" level. 
did produce changes in both rats and dogs. In rats, this consisted of 
hematological changes at 2,500-5,000 ppm, increased liver aiid kidney 
weights at 500-1,000 ppm and 2,500-5,000 ppm levels, and pale yellowish 
livers in some male rats at the mid and highest levels; histologic 
changes were observed in only the livers from the highest level, 2,500- 
5,000 ppm. In dogs, plasma cholesterol and alkaline phosphatase were 
elevated in those fed 2,500-5,000 ppm Zonyl@ RP, suggesting liver 
damage. Liver weights were increased at the middle and highest dietary 
levels; histologic changes were observed in only the livers of dogs 
recelving the highest dietary level. 

The other two levels, 500-1,000 ppm arid 2,500-5,000 ppm, 

The present study confirms the results obtained earlier. There 
does not appear to be a "no-effect" level in this present study. since 
increased liver and kidney weights were observed at the lowest dietary 
level in rats and since increased alkaline phosphatase activity and 
increased liver weights were observed in the lowest level in the dogs. 

Thus, the results of this ninety-day feeding study and those of the 
previous one support only 100 ppm as a I~no-effect" level for Zany@ W. 

SUMMARY 

Zonyl@ W has been fed to rats and dogs for ninety days at dietary 
levels of 0, 500, 750, and 2,500 ppm. No nutritional or clinical signs 
of toxicity were observed in rats or dogs on any of the test levels. 

Rats receiving the intermediate and highest dietary levels of 
Zonyl@ RP showed lower erythrocyte counts, hemoglobin concentrations 
and hematocrits than those of the controls; those receiving the highest 
dietary level also showed a slightly higher incidence of hematuria and 
proteinuria. Male rats receiving the two higher dietary levels of 
Zonyl@ RP showed slightly larger liver and kidney weight:s and higher 
organ/body weight ratios than did the controls or other test group; 
all. female test rats had higher kidney weights and kidney/bodjj weight 
ratios whereas the female rats on the highest dietary level also had 
greater liver weights and liver/body weight ratios. O f  all the organs 
examined histologically, only the livers, and only those from the male 
animals receiving 2,500 ppm Zonyl@ RP, showed changes, and these were 
considered to be reversible. 

Dogs receiving the highest dietary level of Zonyl@ RP had lower 
erythrocyte counts, lower hemoglobin concentrations, and hematocrit values 
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SUMMARY (Continued) 

than d i d  the controls. Alkaline phosphatase activities were elevated in 
the dogs in all test groups, whereas cholesterol values were higher in 
dogs receiving 750 and 2,500 ppm Zonyl@ RP. The livers of  the dogs from 
a l l  three test groups were heavier than those from the control dogs. The 
liver was the only organ of those examined that exhibited histologic 
changes and this was confined to those coming from the highest level 
group. 

Thus, the results of this ninety-day feeding study and those of 
the previous one support only 100 ppm as a "no-effect" level for 
zonyl@ RP. 

I 
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TABLE I 

AVERAGE BODY WEIGHTS AND AVEJUGE WEIGHT G A I N S  OF 
MALE RATS FED VARIOUS LEVELS OF ZONYL@ KP 

-I__- 

Days on 
Tes t  

0 
7 

1 4  
2 1  
28 
35 
42 
49 
56 
63 
70  
7 7  
84 
9 1  

0- 7 
7-14 

14-21 
21-28 
28-35 
35-42 
42-49 
49-56 
56-63 
63-70 
70-77 
77-84  
84-91 

ZonyP RP - -.__ 

G r o u p  I G r o u p  I1 G r o u p  I11 G r o u p  I V  
- --.- 750- ppm - 2,500 ppm 500 ppm C o n t k o  1 

A v e r a g e  I3ody Weight (gm) 

70 
123 
179 
233 
2 66 
32 1 
358 
388 
411 
432 
45 2 
472 
487 
500 

53 
56 
54 
33 
55 
37 
30 
2 3  
2 1  
20  
20 
15 
1 3  

69 
I 2 0  
:t 74 
227 
2 80 
32 3 
358 
390 
413 
43 1 
45 1 
470 
482 
497 

69 
119 
172 
229 
2 67 
320 
358 
396 
42 3 
44 1 
461 
478 
492 
5 10 

A v e r a g e  Weight G a i n  (9) 

51 
54 
53 
53 
43  
35 
32 
23 
18  
20 
19 
12 
15 

50 
53 
57 
38 
53  
38 
38 
27 
1 8  
20 
1 7  
14 
1 8  

68 
1 1 7  
168 
221  
267 
310 
345 
377 
404 
42 3 
448 
471 
489 
495 

49 
51 
53 
46 
33 
35 
32 
27 
19  
25 
23 
18 
6 



TABLE T I  

AVERAGE BODY WEIGHTS AND AVEMGE WEIGHT GAINS OF 
FEMALE RATS FED VARIOUS LEVELS OF ZOrSrL@ RP 

Days on 
Tes t  -- 

0 
7 

14  
2 1  
28 
35 
42 
49  
56  
63 
7 0  
77 
84 
9 1  

0- 7 
7- 14 

14-21 
21-28 
28-35 
35-42 
42-49 
49-56 
56-63 
63-70 
70-77 
77-84 
84-91 

- Zonyl@ RP 
Group I Grloup I1 Group I11 Group IV 
Control - 500 ppm 750 ppm 2,500 pprn 

Average Body Weight (g& 

69 
113 
147 
170 
189 
205 
220 
2 38 
2 50 
250 
259 
2 7 0  
279 
2 82 

44 
35 
22 
19 
1 6  
15 
18  
12 
0 
9 

11 
9 
3 

70  
114 
148 
173 
194 
:208 
:225 
:236 
:247 
253 
2 60 
2 68 
276 
277 

70 
110 
149 
175 
196  
2 14 
228 
2 44 
257 
2 62 
2 7 3  
2 86 
290 
2 95 

Average Weight Gain (gm) 

44 
34 

* 25 
2 1  
14  
17 
11 
11 
6 
7 
8 
8 
1 

40 
39 
26 
2 1  
1 8  
14  
1 6  
1 3  

5 
11 
13 
4 
5 

70 
112 
150 
176 
195 
208 
217 
236 
246 
247 
261  
267 
2 75 
276 

42 
38 
26 
19 
13 
9 

19 
10 

1 
14 
6 
8 
1 

, 



TABLE 111 

AVERAGE DAILY FOOD CONSUMPTION AND FOOD E F F I C I E N C Y  OF 
=LE FATS FED VARIOUS LEVELS OF ZOhYTp RP 

I_ -_ -I--- 

Days on 
T e s t  

0- 7 
7-14  

14-21 
21-28 
28-35 
35 -42 
42 -49 
49-56 
56-63 
63 - 70  
70-77 
77-84 
84-91 

0- 7 
7 -  14 

14-21 
21-28 
28-35 
35-42 
42-49 
49-56 
56-63 
63-70 
70-77 
77-84 
84-91 

Zany@ w 
3 --- 

G r o u p  I G r o u p  I1 Group 111 G ~ O U P  IV 
C o n t r o i  500 p p m  -- 750- p p m  

Average  D a i l y  Food C o n s u m p t i c n  (p> 
I__-- 

14.9 
20.1 
19.4 
23.3 
25.0 
25.4 
24.4 
25.6 
25.6 
24.4 
24.5 
25.0 
23.8 

14.8 
18.4 
20.7 
24.3 
22.1 
25.8 
25.2 
25.7 
25.5 
24.9 
24.5 
24.7 
23.1 

G r a m  WeigL.t G a i n  - 
0 .51  
0.40 
0.40 
0.20 
0 .31  
0 . 2 1  
0 .18  
9.13 
0.11 
0.12 
0.11 
0.09 
0.08  

0.50 
0.42 
0.37 

' 0.31 
0.28 
0.19 
0.18 
0.13 
0.10 
0.11 
0.11 
0.07 
0.09 

14.0 
18.5 
21.1  
23.3 
25.5 
25.8 
26 .1  
25.8 
25.8 
25.9 
25.9 
26.3 
25.4 

:ram Food Consumed 

0 .51  
0.41 
0.38 
0.23 
0.30 
0.21 
0.20 
0.15 
0.10 
0.11 
0 .09  
0.08 
0.10 

- 2,500 p p m  

14.1 
18.2 
20.1 
23.1 
24.8 
25.4 
25.6 
26.1  
24.2 
26.1 
27.9 
27.4 
25.4 

0.49 
0.40 
0.38 
0.28 
0.25 
0.19 
0.18 
0.15 
0.11 
C .  14 
3.12 
0.09 
0.03 

i 



TABLE IV ---- 

I 

AVERAGE DAILY FOOD CONSUXPTION AND FOOD EFFICIENCY OF 
FWALE RATS FED VARIOUS LEVELS OF ZONYLO KP - 

Days on 
Test 

0- 7 
7- 14 

14-21 
21-28 
28-35 
35-42 
42 -49 
49-56 
56-63 
63-70 
70-77 
77-84 
84-91 

0- 7 
7-14  

14 -21  
21-28  
28-35 
35-42 
42 -49 
49-56 
56-63 
63-70 
70-77 
77-84 
84-91 

- Zonyl@ RP 
Group I Group I1 G r c u p  111 Grcrup I V  

5010 ppm 750 ppm - C ont r o  1 

Average Daily Food Consumption (gm) 

13 .5  
16.1 
12 .9  
17 .0  
17 .6  
17 .8  
18.2 
18.8 
21.2 
16 .2  
18 .2  
18 .5  
17 .0  

14 .0  
16.9 
16 .8  
18.2 
16.9 
19.1 
17.7 
20 .4  
20 .6  
17 .6  
19 .2  
19 .0  
16 .9  

13 .0  
16.0 
15 .6  
17 .3  
17 .2  
18 .1  
18.8 
19.1 
18 .3  

- 1 7 . 3  
20.2 
18 .6  
17.9 

G r a m  Weight - Gain/Gram Food Consumed 

0 . 4 6  
0.31 
0 . 2 4  
0 . 1 6  
0 .13  
0.12 
0.14 
0 .09  

0.08 
0.08 
0 .07  
0 . 0 2  

- 

0.45 
0.29 
0 .21  
0 .16  
0.12 
0 .13  
0 .09  
0.08 
0 . 0 4  
0.06 
0.06 
0 . 0 6  
0.01 

0 .44  
0 .35  
0 . 2 4  
0.17 
0.15 
0.11 
0 .12  
0.10 
0 .04  
0 .09  
0.09 
0.03 
0 .04  

2 ,500  ppm 

1 3 . 1  
15.9 
14.7 
17.4 
16.9 
17.3 
18 .1  
18.9 
18.2 
17.3 
18.9 
18.3 
16.5 

0 .46  
0 .34  
0.23 
0.16 
0.11 

0.15 
0.08 
0.01  
0.11 
0.05 
0.06 
0.01 

0 .  oa 



TABLE V 

AVEMGE WEIGHT GAIN, FOOD CONSUbPTTON, AND FOOD EFFICIENCY DATA, 
CALCUIATED AT APPROXIMATELY MONTHLY INTERVALS, OF MALE AND 

FEMALE RATS FED VARIOUS LEVELS 3F ZONYL@ RP 

Days 
on 

Group Test 

I 0-28 
(Control) 28-56 

56-91 

Tota l  

I1 0-28 
(500 PPm 28-56 
Zonyl@ RP) 56-91 

T o t a l  

MALES 
Weight Food Con- F o o d  

Gain sumption E f f i -  
(gm) (gm) ciency 

196 544 0.36 
145 703 0.21 
89 8163 0.10 

430 2110 0.20 

2 11 548 0.38 
133 692 0.19 
84 85 9 0.10 

42 8 2099 0.20 

I11 0-28 198 

Zonyl@ RP) 56-91 87 

T o t a l  441 

(750 PPm 28-56 156 

IV 0-28 199 
(2500 p 28-56 137 
ZonylgmRJ?) 56-91 91 

Total 427 

539 0.37 
723 0.22 
905 0.10 

2 lG7 0.20 

529 0.38 
7 :13 0.19 
9:17 0.10 

2 ll59 0.20 

_I Fu"MALES 
Weight Food Con- F o o d  

Gain sumption E f f i -  
(gm) (pi) ciency 

120 417 0.29 
61 507 0.12 
32 637 0.05 

2 13 1561 0.14 

124 4.6 1 0.27 
53 519 0.10 
30 654 0.05 

207 1634 0.13 

12 6 434 
61 5 12 
38 647 

225 1593 

1.25 42 8 
51 499 
30 62 5 

206 1552 

0.29 
0.12 
0.06 

0.14 

0.29 
0.10 
0.05 

0.13 

. .. 1 



I 

Days on 
T e s t  

0- 7 
7-14 

14-2 1 
21-28 
28-35 
35-42 
42 -49 
49-56 
56-63 
63-70 
70-77 
77-84 
84-91 

0- 7 
7- 14 

14-21 
21-28 
28-35 
35 -42 
42 -49 
49-56 
56-63 
63-70 
70-77 
77-84 
84-91 

'TABLE VI 

AVERAGE DAILY INTAKE OF ZGhYL@ RP - 

Average Dose in Milligrams/Kilogram/Day 

-- Zonyl@ RP 
Group IV Group I1 Group 111 

500 p p m  750  ppm - 
MALES 

'7 8 
6 3 
5 2 
4 8 
:3 7 
3 8 
34 
3 2 
3 0 
2! 8 
Z! 7 
i! 6 
i! 4 

FENALES 

7 6 
ti 5 
52 
5i 0 
41 2 
44 
3 8 
4.2 
4.1 
34 
3; 6 
3; 5 
31 1 

112 
95 
79  
7 0  
65 
57 
52 
47 
45  
4 3  
41 
41 
38 

108 
92 
7 2  
7 0  
63  
61 
60 
57 
53  
4 8  
5 3  
4 9 
46  

2,500 pprn 

382 
3 19 
259 
237 
2 15 
194 
177 
167 
144 
149 
152 
i 4 2  
12 9 

36 1 
303 
226 
2 34 
209 
204 
200 
196 
185 
170 
173 
169 
150 



TABLE ?I1 

SUMMARY OF HEMATOLOGIC MEASUREMENTS ON RATS FED ZONYL@ RP FOR THREE MONTHS 

Erythrocytes 
x 106/-3 

PPm MALE s 
in Months on Test 

Diet 1 2 3 
0 5.98 6.14 6.38 
500 - 5.65 5.70 
7 50 5.64 5.39 I 6.12 

5.87 

15.2 
500 1 1319 I I 15.6 1 750 

Hemoglobin 

4.65 6.04 

2,500 I 5.58 

13.4 

750 12.9 
Leucocytes 500 

4.92 5.27 

43 

13.2 12.6 
12.4 10.7 
14.1 12.3 

2,500 
0 

13.3 1 13.7 15.5 
43 I 45 49 

Neutrop hi1 s I 750 

14.9 11.8 

41  
10.8 

FEMALES I 

32 
10.5 

I Months on Test 6 

1 I 3 I 2 1 

I 2,500 I 13.7 1 15.9 14.5 

I -  I 5.38 1 5.66 

I 2,500 2 1  

- 4 3  
41  i 3 3  

19 
77 

19 
74 

- 9.3 
10.2 I 10.6 

500 
7 50 

2,500 

Lymphocytes I 
% 

- 
21 

- 75 75 
72 75 75 
73 79 76 

5.93 
5.17 

16.6 
15.9 
16.2 
15 .3  
46 
44 
45 
42 

7 . 1  
7.3 
8.9 

10.1 
20 
20 
19 
21 
76 
77 
78 
75 



TABLE VI1 (Continued) - 
S W A R Y  OF HEMATOLOGIC MEASWDIENTS ON RATS FED ZONYL@ RP FOR THFEE MONTHS 

Mor,oc y t e s 
% 

1 Eo;inophils 

1 Basophi ls  
1 %  

Atypical C e l l s  
z 

Nucleated RBC ' s 
per 100 WBC's 

PPm YALE S 
i n  Months on Test 

Diet  1 j 2  3 
0 1.0 0.9 0 .1  
500 - 0.6 0.6 
7 50 1.5 0.4 0 .1  

2,500 1.4 0.5 0.5 
0 2.0 2.4 2.5 
500 2 . 3  2 . 1  
750 1.1 3.2 2.8 

2,500 1.4 2.2 2.9 
0 0.1 0 0 
500 - 0.1 0.1 
750 0.1 0.1 0 

2,500 0 0 0 .1  
0 0 0 0 
500 0 0 
750 0 0 0 

2,500 0 0 0 
0 0 0.1 0 
500 - 0 0 
7 50 0 0.1. 0 

- 

I 

I I 2,500 I o  I 0 I ,  0 I 

0.3  - 

FEMALES 
Months on Test  

I 1  i 1 i 9 

1.0 0.5 
0.1  , I 0.7 

- 
0.1 
0 
0 

0 
- p---t-m 0 0 0 

0 0 
0.1 0 
0.1 0.1 
0 0 
0 0 
0 0 



TABLE VI11 

SUMMARY OF  URINALYSIS DATA ON RATS FED ZONYL@ RP FOR THREE MONTHS 

1 ;  2 
13 19 

15 
15 

K4LES 
i n  I Months on T e s t  -- 

3 
14 
12 
15 

0 
500 

ml/24 hrs .  750 
2,500 

0 

17.4 
i I 2,5GO 1760 
i - 1 0  9.2 

19 1 1 7  
1 6  
18 15 18 

15 20 2 1  
1349 169C 1857 

i c  n 
LJ. Y 

1 L  7 
10. I j Creatinine i 506 ! - 

f mg/24 hrs .  i 750 j 9.5 i 17.8 1 17.0 

2,500 1 
0 0 0 0 
500 0 0 
750 0 0 0 

- 
1) 

Sugar 
Number Abnormal 

- 2,500 0 0 0 

I 13 I 18 1 13 
11590 1 1473 I 1619 

1926 
11849 1792 I 1852 

1) Number +!- o r  g r e a t e r  by C l i n i t e s e  
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- -  L _ _  - 

SUMMARY OF BIOCKEMIC 

Alka l ine  Phosphatase 
Bessey Units 

Transaminase 
R e  i tman-F r anke 1 Unit s 

B i 1 i rub  i n  
m g  % 

L ME 

- PPm MALES 
i n  Months on Test 

D i e t  1 2 3 

0 44 38 32 
500 - - - 
750 47 38 33 

2,500 41  33 1 24 

0 18 12 8 
500 - - 
750 18 10 9 

2,500 18 1 2  18 

0 1.1 1.7 0.6 
500 - - - 
750 0.6 1.5 0.3 

2,500 0.5 1.4 0.4 

TABLE Ix 

SUREIENTS ON RATS FED ZONYL@ RP FOR THREE 
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TABLE XI1 (Continued) 

HI ST.OPATHOLOGY TO-=ATE_ SUMMARY - RAT PAGE - l - A  

JULY 10,  1972 HASKELL k' - 7247 TEST d --33 HR, # - 149100L 
C O H P @ U N D  - "ZOr<YL" i P  ( 3 5 %  SLURRY OF  "ZONYL" RP) 

ANIHAL Y 7558 7561 7550 7574 7565 7539 7541 ?536 .7568 7598  7546 7555 7575 $581 7550 7544  

c + + + 4 

0 0 0 0 0 0 Q 0 0 0 

0 0 0 0 0 0 0 0 O I  O 
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d 0 
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0 0 0 0 C 0 0 0 0 0 n 0 0 9 0 
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0 0 0 0 
X X X X X n X X X X X W 

0 0 
X X X X x X -  X x X x X x X 
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TABLE XTI-B (Continued) 

HISTOPATHOLOGY TU-DATE SUNXARY - RAT 

HASKELL ff - 7247 TESP-# - 3 3 - _  MR. C - 1491001 
COKPUUNO - -IONYL~ tip ( 3 5 1  SLURRY OF m z o N ; I i w  R P )  

PAGE - 3-A 

JULY 101 1972. 

7632 7602 7603 7613 7590 7589 7600 7614 7542 7572 7547 7559 7563 7583 7564 7582 
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TABLE X I 1 1  

BODY WEIGHTS OF INDIVIDUAL MALE DOGS FED ZONYL@ RP 

Dog Weekly Weight i n  Kilograms 
Group No. 0 1 2 3 4 5 6 7 8 9 10 11 1 2  13 Avg. 

1150 8.1 6.2 8.6 8 .1  7 .9  8.0 8.1 8.2 8 .2  8 .3  8.2 8.4 8.4 8 .4  8.2 
I 1154 11.2 10.9 11.0 11.1 11.0 11.0 10.8 11 .2  11.1 11.3 11.4 11 .2  11.4 11.5 11 .2  

(C cntrol) 1158 11.4 11.4 11.4 11.6 11.1 11.5 11.5 11.8 11.8 12.0 11.8 11 .7  12.0 11.9 11.6 
1162 9.5 9.2 9.2 9.4 9.3 9.5 9.6 9.7 9.5 9.6 9.7 9.6 9 . 7  5.9 9.5 

1153 10.8 11.3 11.1 11.4 11.1 11.2 11.3 11.5 11.4 11.6 1 1 . 2  11.5 1 1 . 7  1 1 . 6  1.1.3 
I1 1155 9.3 9.2 9.4 9.5 9.4 9 . 4  9 .5  9.6 9.8 9 .8  9.8 10.0 10.0 9.8 9.6 

(560 ppm 1159 14,O 14.9 14.0 14.3 14.2 14.2 14.3 14.6 14.4 14.8 14.8 14.9 14.7 15.0 15.5 
Zonyl@ RP) 1165 9.0 9.5 9.5 9 . 8  9.5 9 .6  9.4 9 . 8  9.6 9 . 8  9.9 9 . 8  9.7 9 .9  9.6 

1152 11 .2  11.0 11.1 11.3 11.4 11.2 11.3 11 .7  11.3 11.4 11 .7  11.5 11 .6  11.8 11.4 
111 1156 8.3 8 .2  8 .3  8.4 8.1 8.1 8 . 2  8 .3  8.4 8.2 8.6 8 .3  8.4 8.3 8.3 

(750 PPm 1160 9.1 9 . 1  9.0 9 . 1  9 .1  9 . 3  9.3 9.5 9.4 9.4 9 . 4  9.4 9.4 9.4 9 . 3  
Zonyl@ RP) 1164 7.8 7.5 7 . 6  8.0 7 .8  7.9 7.8 8.2 8.1 8.0 8 .0  8.0 7 . 9  8.0 7.9 

1151 10.8 10.6 10.6 10.7 1G.4 10.8 10.8 10.8 10.8 11.0 11.0 10.9 10.7 i0 .5  10.7 
i v  1157 10.5 10.8 10.7 l l . C  10.8 10.6 10.8 10.9 10.8 11.2 11.1 11.0 11.1 i 0 . 9  10.9 

(2,500 ppm l l G l  9.0 8.7 8.8 8.8 8.8 8.8 8.5 8.9 8.8 8.9 8 .8  8.8 9.0 8.9 8 .8  
Zonyl@ RP) 1163 9.8 10.0 10.1 10.2 10.0 10.2 10.3 10.5 10.5 10.4 10.6 10.8 10.5 10.5 10.3 



TABLE X I V  

BODY WEIGHTS OF INDIVIDUAL FEMALE DOGS FED ZONYL@ KP 

Dog Weekly Weight i n  Kilograms I 

Group No. 0 1 2 3 4 5 6 7 8 9 10 11 12 13 Avg. 

1137 10.5 10.6 10.7 10.9 10.7 10.8 10.9 11.0 11.0 10.8 10.9 11.0 11.0 10.9 10.8 
I 1141 11.8 12.0 12.0 12.0 12.2 12.0 11 .7  11.6 11.5 11.5 11.4 11.5 11.4 11.5 11.7 

(Control)  1145 8.0 7.8 8.0 8.3 8.2 8 .2  8 .4  8.5 8.5 8.4 8.8 9.0 9.2 9 . 1  8.4 
1147 8.3 8.7 8.6 8.8 8.6 9.0 9.1 9.2 9 . 2  9.4 9 . 3  9.4 9.5 9.4 9 . 1  

1135 8 . 2  8.1 8.1 8.3 8.4 8.5 8.7 8.5 8.5 8.5 8 . 2  8.3 8.2 8 .4  8.4 
11 1140 7.0 7.0 7.0 7.2 7.0 7 . 1  7 .2  7.3 7.3 7.2 7 . 3  7.3 7.3 7 .2  7 .2  

(500 ppm 1143 8.1 8 .8  8.0 8 .2  8.0. 8.4 8.8 8.6 8.6 8.4 8.5 8 . 6  8.8 8 .6  8.4 
Zonyl@ RP) 1149 6.3 6.5 6.6 6.8 6.8 6.8 6.8 6.9 6.9 7.0 7 . 1  7.0 6 .9  7.0 6 .8  

1,136 13.0 13.3 13;2 13.3 13.4 13.7 13.8 14.1 14.4 14.9 15.2 15.3 15.3 1.5.1 14.1 
I11 1139 8.0 7 . 8  7.8 7.9 7.9 8.0 8.0 8.4 8.5 8.4 8.4 5.7 8.7 8.5 8.2 

(750 PPm 1144 9.2 8.5 8.3 8.8 8.6 8.8 8 . 7  8.9 8.8 8.8 8.8 8.9 9.0 9.0 8 .8  
Zonyl@ RP) 1148 9 . 5  9 .8  9.4 9.6 9.4 9.8 9.8 10.0 10.0 10.2 10.2 10.2 10.7 10.6 10.0 

1134 6.0 6.1 6 .1  6.2 6.1 6.2 6.4 6.4 6.5 6.6 6.6 6.7 6 . 7  6.7 6.4 
I V  1138 8.8 8.4 8.9 9.4 9.3 9.5 10.0 9.8 10.2 9.8 9 .8  9.5 9.4 9.2 9.4 

(2,500 pm 1142 9.6 9 .2  9.0 9.2 8.8 8.4 8.4 8.4 8.5 8.6 8.5 8.4 8.4 8.3 8.7 
Zony’K RP) 1146 7.0 7.0 7 . 1  7.0 6.9 . 6.8 6.9 6.8 7.2 7.0 6 .8  6.6 6.4 6.5 6 . 8  



TABLE XV 

D I E T  C9NSL;MPTION OF I N D I V I D U A L  MALE DOGS F E D  ZONYL@ RP 

D o g  I Average D a i l y  D i e t  Consumption i n  Grams D u r i n g  Week 
Group KO.  1 2 3 4 5 6 7 8 9 10 I1 12 13 Avg .  

1150 290 350 289 295 313 336 300 361 317 291  360 346 331 321 
I 1154 328 365 340 363 310 326 358 350 325 374 324 391 364 348 

(Contro 1) 1158 410 400  390 370 432 381 415 393 384 417 375 394 467 402 
1162 318 316 361  336 345 335 336 351 258 318 321  339 382 332 

1153 34.5 389 380 427 439 384 415 381 408 373 419 383 385 394 
I1 1155 326 4 0 3  339 392 417 387 414 404 348 421  394 416 345 385 

( 5 0 0  ppm 1159 429 555 500 489  541 517 567 502 525 544 569 4 6 1  526 517 
Zonyl@ RP> 1155 330 352 339 346 338 320 386 327 3 8 1  361 375 352 418 356 

1152 320 441 435 429 329 382 414 429 390 381  333 412 408 392 
111 1156 2 4 1  279 269 2 5 4  267 263 270 301 256 322 343 356 262 283 

( 7 5 0  ppn 1160 314 356 375 381  349 326 327 359 293  322 389 352 369 347 
Zor ,y l@ RP) 1164 308 333 306 350 286 259 315 328 262 293 2 8 1  2 2 1  263 293 

1151 320 416 396 4 2 1  438 370 409 429 430  380 448 371  330 397 
IV 1157 379 417 418 404 432 387 426 426 361  382 420 382 4 2 1  404 

( 2 , 5 0 0  p m  1161 260 306 370 347 305 314 3 7 1  384 314 304 355 355 362 334 
Z o n y l  RP) 1163 296 333 352 318 370 341 330 356 233 314 323 300 341 328 



TABLE XVI 

DIET CONSUMPTION OF INDIVIDUAL FEMALE DOGS FED ZONYL@ RP 

Dog Average Daily D i e t  Consumption i n  G r a m s  During Week 
Group No. 1 2 3 4 5 6 7  8 9 10 11 12 13 Avg. 

T. 
(Con tro I) 

I 1  
( 5 0 0  PPm 

Zany@ RP) 

I 1 1  
( 7 5 0  p p n  

Zonyl@ RP) 

IV 

Zon:7l &p;p 
( 3 , 5 0 0  

1137 382 396 406 
1141 428 373 372 
1145 263 287 303 
1147 200 198 280 

1135 251 323 329 
1140 265 267 283  
1143 258 297 375 
1149 349 362 369 

1136 427 409 368 
1139 304 317 317 
1144 197 290 304 
1148 346 372 361  

1134 279 270 280 
1138 300 448 422 
1142 275 277 309 
1146 244 267 261  

364 338 
453 287 
2 8 4  2 0 1  
321 334 

332 320 
277 254. 
380 392 
362 412 

426 388 
357 309 
305 298 
364 382 

2 8 4  320  
414 350 
277 183 
252 2 8 4  

378 38b 391 312 316 338 358 374 364 
286 280 395 356 401 4.70 452 500 389 
331 290 259 226 311 312 285 274 285 
262 327 321 359 295 318 306 330 295 

329 319 356 355 305 244 202 331 307 
273 329 301 232 231 200 261 285 2 6 6  
386 343  338 362 326 247 349 338 338 
359 369 366 373 337 367 381 409 370 

429 450 492 538 449 455 403 420 435 
283 319 331 293 257 332 310 240 305 
313 291  271 259 296 308 317 307 289 
353 335 318 360 244 272 402 380 345 

293 3 1 1  261 253 251 276 2 6 0  280 278 
399 377 370 398 352 233 254 319 357 
261 344 328 342 256 352 421 429 320 
256 255 282 217 198 276 104 248 242 



TABLE X V I I  

AVER4GE DOSES OF I N D I V I D U A L  MALE DOGS F E D  ZONYLa RP - 

Dog Average D a i l y  Dose i n  Mill igrams /Kilograms dur2ng Week 
Group N o .  1 2 3 4 5  6 7 8 9 10 11 12  13 A v g .  

- c _  

1150 - - - - - - - - - - - - - - 
I 1154 - - - - - - - - - - - - - - 

Cont ro l  1158 - - - - - - - - - - - - - - 
1162 - - - - .- 

1153 45 50  1 7  19  20  17  18 1 7  18 1 6  18 1 6  17 22 
I1 1155 5 1  62 18 2 1  22 2 1  22 2 1  18 22  20 2 1  17  26  

500 pprn 1159 42  5 5  13 17  19 18 20 1 7  18 18 19 1 6  18 2 3  
Zonyl@ RP 1165 51 5 3  18 18 18 17 20  17  20 18 19 i 8  2 1  2 4  

1152 62 V U  Q L  L 7  28 26 25 2 2  L /  26 33 
111 1156 6 3  73  2 4  2 3  2 5  2 4  25 2 7  2 3  29  31 32 2 3  32 

750 ppm 1160  7 4  8 5  31 31 2 8  2 6  26 2 9  2 3  26  31 2 8  29  3 6  
30 30 25  2 8  26 2 1  25 37 

- - - - - - - - - 

0 7  9 7  
LI ? L  L V  9 0  2 8  22 

ZonyiB IIP 1164 8 7  9 4  2 9  33 2 8  2 5  
~~ ~- - ~~ ~~ 

8 6  78 113 
I V  1157  230 2 5 3  9 7  9 3  1 0 1  9 0  98  9 9  82 85 9 6  8 7  96 116  

2 , 5 0 0  ppm 1161 19@ 2 2 3  105 99 8 7  9 1  106 109  89  86 101 100 1 0 1  114  
Zonyl@ Rl? 1163 192 2 1 4  86 79  92 84 79 85 70 75  75  7 1  81 9 9  

1151 192 252 9 4  9 9  103 8 6  95  9 9  99  86 102 



TABLE X V I I I  

AVERAGE DOSES BY INDIVIDUAL FEMALE DOGS FED ZONYL@ RP 

Dog Average  Daily Dose i n  M i l l i g r a m s / K i l o g r a m  d u r i n g  Week 
Group -- N o .  1 2 3 4 5 6 7 8 9 10 11 12 13 Avg. 

1135 44 57 20  20  19 19 1 9  2 1  2 1  18 15 12 20 2 4  
2 4  

19 2 5  
29  25 

19  . 2 3  2 1  16 1 6  14 18 20 I1 1140 5 4  54 20  20  18 
20 2 1  19 14 20 

Zoilyl@ RP 1'149 7 8  78 2 8  27 30 26  27 26  27 24 26 27 
500 ppm 1143 44 50  2 3  2 4  2 4  22 20  

i v 
2,500 ppm 
Zofiyl? RP 

1136 
1.139 
1134 
1 I48 

1134 
1.138 
1 I 4 2  
1246 

-- 

69 66  2 1  2 4  
82 87  30 34 
50 7 4  26 2 6  
76 83 28 2 9  

300 284 115 114 
224 334 115 110 
188 195 85 77 
224 245 93 90 

2 1  
2 9  
2 6  
30 

1 2 9  
93  
5 3  

104 

2 0  2 1  22 2 3  2 4  26 2 8  22 
26 29 30 2 6  2 3  29 27 21. 

22 2 5  26  26  26 23  27 25 
27 25 2 4  27 18 20 29 27 

~~ 

30 
36 
31  
34 

116 1 2 1  IO2 96  95 105  97 135 
108 95  92 9 9  90 6 1  67 86 

78 102 98 99 104 105 125 128 
94 94 101 76 7 2  103 40 97 

137 
12 1 
110 
110 
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TABLE XX 

SW-MARZT OF LTINALYSIS DATA ON DOGS F E D  ZONYL@ Kp FOR THREE MONTHS 

V o  lurne 
ml/24 hrs . 

I 1 
PP" MALES 
i n  Months on T e s t  

D i e t  1 Pre-Test* 1 2 :  3 
0 178 135 165 150 
500 1 228 1 209 180 1 176 
'750 I 178 I 134 I 114 116 

Pre-Test 1 2 ;  3 

1638 
1790 1 1906 1 1875 1 1951 

Osmolality 109 1 1482 
mOs /L  

2,500 1 266 1 163 
0 I 1549 I I944 

159 199  
1775 2004 

I 2,500 I 1513 I 1503 
0 I 142 179 

I 

B iL irub in 500 5 3 4 '  4 
4 4 4 
2 3 4 

Number Positive 

1651 1 1516 
173 I 207 

FEMALES 

- 1.527 
177  

I 

PIonths on T e s t  

1456 1594 1859 
175 184 170 

96 

1 2,500 116 
0 
0 

Xuniber Positive 0 
1 
0 

Sugar 0 
Number Abnormal 750 0 

2,500 0 
0 0 

Acetone 500 0 
Number Positive 750 0 

mg/100 ml 753 145 
C 1: eat in ine 

731ood 

- 

169 140 I 149 I 150 
153 I 150 1 97 ! 140 

114 153 ' 158 
137 179 . 192 
98 158 145 

0 0 0 
0 

0 
0 
0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

1 l;: 
203 1 209 1 151 

1648 1900 I 1684 

1 I 0 1  0 
0 0 2 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
2 3 4 ,  
0 1 2 
3 3 4 

1861 
1725 I 1807 

1366 1639 
1635 I 1627 1 1348 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
4 
4 

130 1.13 154 160 
15 1 I 1 1 2  1 1 2 6  1 194 
119 I 106 I 125 1 170 

0 I o !  o !  0 

0 l o 1  2 1  2 

Average of the measurement per dog f o r  volume, osmolality, creatinine; number positive or abnormal in 
eight specimens for blood, sugar, acetone, Silirubin, protein. 
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TABLE XXI 

SUMMARY OF BIOCHEMICAL MEASURENENTS ON DOGS FED ZONYL@ RP FOR THREE MONTHS 

1 Glucose 
1 rng z? 
I 
I 

i 
i Urea Nitrogen 
I mg % 

500 
750 

2 ,500  
0 
SO0 
750 

, 2,500 

-__- 
I 

4.2 
6.4  
4.k 
4 . 4  
8 
7 
8 
7 
6 .3  
6 .2  
6 . 1  
6.0 

M4LE S 

3.2  3 .3  1 3.0  
6.9 8 .1  8 .2  ' 6.6  6 .9  1 5 . 3  

10.7 11.3 1 11 .7  
17  15  13 
14 15  11 
15 18 17 
11 15  13 

6 . 1  6 .2  6 .4  
6.0 6 .2  6.2 

6.2 
6.2 I 6*1 6.3 1 6 .3  
5 . 9  ' 

r-. i rans  aninas e 
Reitman-Frankel Units 

i 

Total Proteir? 

FEMALES 
Months on Test Pre-test I , I____ 

? -3 

0 
500 
750 

2 ,500  
0 
500 

6 . 1  1 6.1  ' 6 . 5  6.8 
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OKGAN WIGHTS IN GRAMS OF INDIVIDUAL MALE DOGS SACRIFICED AFTER THREE MONTHS' FEEDING OF ZONYL@ RP 

k 

I 1158 12.0 90 106 127 397 3G 40 64 25 11.8 5.2 110 9.5 1 . 3  0.068 0.85 
Cont ro l  1154 11.5 73 102 175 332 2 7  32 70 19 7.0 6 .9  55 8 .3  1 . 7  0.059 0.92 

1162 11.0 74 111 132 301 25 29 69 24 5.0 6.3 92 5.8 1 . 2  0.070 0.76 
11.50 8.0 77 76 95 270 24 25 47 14 4.6 4.6 86 9.2 1.0 0.056 0.74 

I1 1153 11.5 73 108 174 409 36 25 73 24 5 .3  5.6 93 36.3 1 . 5  0.077 0.45 
1165 9.9 71 90 144 400 26 29  59 21 4.9 5.0 93 13.7 1 . 2  0.06b 0.25 

2:y%mRP 1159 14.9 85 143 191 593 22 32 77 32 8.0 8.8 128 13.7 1.8 0 .08L  1.02 -- 1155 10.0 75 74 153 370 20 25 70 14 8.9 4.9 86 4.3 1.1 0.06b 0.91 

I I1 1164 8 .2  69 68 120 320 15 32 57 17  6.4 6.2 74 8.8 0.8 0.059 0.25 
750 ppm 1160 9.8 82 95 1 2 1  357 24 29 55 17  5.9 4.8 E30 13.2 1.4 0.044 0.65 
Zong?@ RP 1152 11.8 9 1  88 157 454 29 26 59 1 7  1 1 . 2  4.9 108 9 . 6  1 . 6  0.057 0.96 

1156 8 . 6  85 60 1 2 1  309 2 3  18 46 17  7 .3  3.2 78 8.7 0 .9  0.064 0.57 

I 'J 1163 10.3 84 84 113 486 2 4  25 68 25 6.2 5.6 99 11.0 1 .5  0.084 1 . 2 1  
2,50d ppm 1161 9.0 81 80 113 493 20 18 62 19 3.4 4.4 87 9.8 1.1 0.064 0.65 

Zonyl@ RP 1151 11.0 75 87 149 541 22 22 60 20 3.3 5.6 108 1.6.6 1 .0  0.050 1.10 
- 1157 11.0 50 101 197 516 29 32 63 16 4 .3  4 .0  99 6.7 1 . 2  0.073 0.86 



TABLE XXIII 

ORGAN h R I G H T S  I N  GRAMS OF INDIVIDUAL FEMALE DOGS SACRIFICED AFTER THJXEE MONTHS' F E L D I N G  OF ZONYL@ RP _. 

G r o u p  D o g  No. 
Body Wt. 
0 

G 
.r( 
cd 
k 
p9 - 

u rn 
F 
7 

1-11 - 

z 
111 
a, 

rn 
cd 

6 
c a c 8 

h 
k a 
LJ 

I 1137 11.4 73 107 172 349 25 24 57 103 6.2 1.1 0,072 1.19 
Control 1141 11.7 76 107 161 372 23 20 66 111 14.5 1.8 0.058 1.63 

1145 9.2 75 65 140 347 19 26 46 83 7.6 1.7 0.G59 0.31 
1147 9.6 65 94 152 308 28 31 62 92 12.3 2.0 0.078 0.65 

I1 1135 8.3 68 81 114 356 22 22 54 87 5.3 1.0  0.076 0.37 
114'2 7.5 65 60 95 274 22 21 43 76 10.2 1.0 0.072 0.70 

1141 7.6 75 78 134 357 15 22 42 80 4.4 1.6 0.054 1.06 
111 1148 10.8 74 74 126 352 16 21 44 77 11.4 1.5 0.062 1.03 

750 ppm 1139 8. G 78 73 138 416 23 30 60 83 11.7 1.8 0.071 0.82 
ZoriyP KP 1144 9.4 60 67 113 350 17 2 1  47 75 6.9 1.3 0.06G O.&8 

1136 15.3 84 99 189 533 30 30 69 117 13.9 1.5 0.074 0.85 
I3 1146 6.8 72 55 90 342 11 21 39 76 6.3 1.2 0,061 0.57 

2,500 & P i p  
1138 9.2 82 80 109 520 17 24 54 80 11.7 1.8 13.049 0.37 

Zonyl 1142 3.6 76 79 104 430 2 1  24 53 76 9.0 1.2 0.056 G.74 
--- 11 34 6.8 73 67 80 351 12 22 42 70 10.2 1.7 0.035 0.22 

j;oo:Y%*RP 1143 8.8 81 70 121 397 19 30 46 88 1?.6 1.4 n.074 0 . 7 G  



TABLE XXIV --- 

AVERAGE LIVER WEIGHTS A-ND LIVER/BODY WEIGHT U T I O S  OF DOGS FED ZONYLG’ RP - 

MALES FENALES 
L ive r  F i n a l  L i v e r  F ina l  

Body Weight Weight L i v e r  lireight -- x 100 
Bcdy I J e i E  -- (kg) (g) - X 100 PPm Body Weight Weight Liver Weight  

Zonyl@ RP (kg) ( g >  Body Weight 

f 0 10.4 325 3.15 10.5 344 3.29 

I1 5 00  11.6 442 3.82 8.0 346 4.28  

ZIT. 750 9.6 3 60 3.75 11.0 413 3.83  

I V  2,500  10.3 509 4.95 7.8 411 5 .22  
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RESPIRATORY ME2 
CAFDIOVASCULAI? DIGESTIVE GZNITOURINARY 

w e 
1 6  

Code: C = Focal suppurat ive pne-m,onitis. 
B Focal germinal c e l l  a t rophy o r  hypoplasia.  
D = Ee2atocyt,e hy-pertrophy and degenerat ion.  
- = KO abnornial i t ies  de tec ted .  
i = S l i g h t  degree of l e s ion .  

++ = Moderate degree of’ l e s i o n .  
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TABLE S X V I I  

Histopathology ---- - Group 11 - I{-72'47 - MR-1491 

Dog N o .  

1155 

1159 

-- 

1165 

m53 

Sex 

cr 
c? 

6 

d 

- Liver --- 

e 

I_ 

Cock: - E No abnormalities detected. 



TABLE X,XV I11 ----- 

Histopathology - Group 111 - H-72k7 - XR-1491 

Dog No. 

115 6 

1152 

1160 

1164 

1136 

1144 

1139 

11b8 

Sex 

tC 

d 

d 

d 

- Live r 

Code: - No abnormalities detected.  
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APPENDLY I (1) 
C L I N I C A L  LAEORATORY DATA OX I N D T V I E U A L  DOGS 

FE3 ZONYIL@ IV FOR TIBEE MQNTIIS 

Hema t o 1 o z  

Erythrocytes  
Hemog lob  i n  
Hematocrit 
Leucocy tes 
DIFFERENT TAL 

Seg. 
Juv , 
Myel. 

Neutrophi ls  

Ljmp ho c y t e s 
Eosinophi ls  
Monocytes 
Basophils 
Atypical  s 
Nucleated RBC 

B i o chemi s t r y  

Glucose 
Urea Nitrogen 
Cholesterol.  
Alk. Phos. 
GPT 
To ta l  P r o t e i n  
A/G 
Crea t in ine  
B i l i r u b i n  
Albumin 

Ur ina lys i s  

Volume 
Appearance 
0 s m o  l a  I i t y  
Occult  Blood 
Sugar 
Acetone 
PE 
Urobilinogen 
R i l i r u b  i n  
P r o t e i n  
Crea t in ine  
MICROS C OP I C  

RBC ' s 
WBC ' s 
E p i t h e l i a l  
Bacteria 
Cast 
Sperm 

6.56 
1 6 . 1  
40 

8.1 

63 
62 
1 
0 

24 
10 

2 
1 
c) 

0 

118 
22 

110 
2 .9  
6 
6.4 
1.10 
0.6 
0.3 
3.7 

185 
D, Y, C1, P 

1950 
N 
N 
N 
6.8 
1.0 
P 

Tr' 
132 

0 
0-2 

0 
2-1- 
0 
0 

6.84 
17.4 
45 

8.5 

52 
52 
0 
0 

44 
4 
0 
0 
0 
0 

119 
1 7  

130 
3.0 
5 
6.3 
1.28 
0.8 
0 . 4  
3.5 

160 
I>, Y, C l ,  P 

1373 
N 
N 
N 
7.0 
1. 0 
P 

T r  
108 

0 
1-4 
0 
2+ 
0 

1-5 

7.84 
18.6 
50 

9.3 

74 
7 3  
1 
0 

2 1  
4 
1 
0 
0 
0 

120 
17  

120 

15 
2.6 

6 .2  
1.44 
0.5 
0.4 
3 . 7  

155 
A, C 1  
2146 

N 
T r  
N 
6. E 
1.0 
P 
1+ 

150 

0 
0-3 

0 
2+ 
0 
0 

7.24 
18.3 
49 
11.2 

50 
50 

0 
0 

28 
22 

0 
0 
0 
0 

132 
1 9  

130 

16 
2.5 

6.2 
1.02 
0.8 
0 .5  
3.1 

125 
D,Y, C 1 ,  I? 

2159 
N 
N 
N 
6.8 
1.0 
P 
1-i- 

166 

0 
0- 1 

0 
2 f  
0 

2-6 

7.23 
1.9.2 
49 
11.5 

57 
57 
0 
0 

28 
13 

2 
0 
0 
0 

134 
1.3 

120 

14 
2.3 

6 . 1  
0.97 
0.7  
0.2 
3.0 

110 
D,Y,  C 1  
2081 

N 
N 
PJ 
7.0 
1.0 
P 
I+ 

2 1 2  

0 
0 

0- 1 
2-t 
0 

5-10 



APPENDIX I (2) 
CLlnTICAL LAH@R%'CORY EATA G N  LPU'DIVIDURL DOGS 

FED ZCNYI,@ W FOR T P ? E  MONTHS 
- ----- -- --- - 

Dog NO.: 1156 
Sex: Male 
Group : Contro l  

-I__--- - 
Months on T e s t  ----_ 

3 ------ Con t r o 'I 1 2 
I_--- -- Henatology 

Erythrocytes  
Hemoglobin 
Hematocrit 
k euc o cy t e s 
DIFFERENTIAL 

Neutrophi ls  
Seg. 
Juv. 
Mysl. 

Lyxnphoc y t e s 
Eos inophi l s  
Mon.ocy t e s 
Basophi ls  
A typ i c  a 1 s 
Nucleated RZC 

Biochemistry 

Glucose 
Urea Nitrogen 
Choles t e r o  1 
Alk. Phcs. 
GPT 
Total P r o t e i n  
A /G 
Crea t in ine  
B i 1 i rub in 
Albumin 

Ur ina lys i s  

Volume 
Appearance 
Osmolali ty 
Occul t  Blood 
Sugar 
Acetone 
PH 
Urob i 1 in0  gen 
B i l i r u b i n  
P r o t e i n  
Crea t in ine  
MICROSCOPIC 

RBC ' s 
r$Bc ' s 
Ep i t h  el. i a 1 
E a c t e r i a  
Cast 
Sperm 

7.28 
18.7 
51 
15.0 

7 4 
7 1  

3 
0 

22 
4 
0 
0 
0 
0 

150 
13 

145 

1 2  
4.7 

6.4 
1.04 
0.5 
0.1 
3.3 

245 
P, c1, P 
1357 

N 
N 
N 
7.0 
1.0 
P 
1+ 

130 

0 
0 

0-  1 
2-k 
0 

0- 1 

7.24 
18.1 
48 
11.5 

70 
70 
0 
0 

24 
6 
0 
0 
0 
0 

124 
10 

175 
4.9 
5 
6.6 
1.07 
0.8 
0 .1  
3.4 

275 
Y, c1, P 
1194 

I\I 
N 
N 
7.2 
0.1 
P 
N 

114 

0 
0 
0 
1-1- 
0 
0 

8.04 
19.4 
54 
12.5 

67 
67 

0 
0 

25 
7 
1 
0 
0 
0 

180 
14 

145 

20 
3.4 

6.2 
1.. 17 
0.6 
0.4 
3.3 

205 
A ,  C l  
1740 

N 
Tr 

N 
7.0 
1.0 
I? 

T r  
133 

0 
0 

0 -  L 
2-l- 
0 

1-4 

7.88 7.64 
19.0 1 9 . 2  
4 9 5 1- 
1 2 . 1  13.. 7 

63 
63 
0 
0 

32 
5 
0 
0 
0 
0 

126 
10 

160 

13 
3.8 

6.3 
1.14 
0.8 
0 . 2  
3.4. 

68 
66 

2 
0 

2 3  
9 
0 
0 
0 
0 

i24 
1 2  

150 

1 2  
3.3 

6.7 
1.24 
0.8 
0.2 
3.7 

270 185 
Y , C I , P  D, Y ,  Ci, P 
1 I42 1845 

N N 
N N 
N N 
7 . 2  7.2 
0 .1  1.0 
N ? 

T r  T r  
114 180 

0 0 
0 0 
0 0-1 
1+ l+ 
0 0 

2-4 0 



hPPE”l\rl)IX I ( 3 )  
CLINICAL LABORATORY 9ATA ON INSl’JIDITAL DOGS 

FED ZONYL@ KP FOR THREE MONTHS 

Dog No.: 1158 
Sex: Male 

- - ---._IF-- 

Group : Control 
Months on T e s t  

,l 

Hematology 

Erythrocytes 
Herno g l o b  in 
Hema t oc r it 
Leucocytes 
DIFFERENTIAL 

Seg. 

Mye 1. 

Neu trop hi 1 s 

Juv . 
Lymphocytes 
Eosinophils 
Monocytes 
Basophils 
At yp ic a 1 s 
Nucleated RBC 

Biochemistry 
Glucose 
Urea Nitrogen 
Cholesterol 
Alk. Phos. 
GPT 
Total Protein 

Creatinine 
B i 1 irub in 
Albumin 

A / G  

Urinalysis 
Volume 
Appearance 
Osmolality 
Occult Blood 
Sugar 
Acetone 
PH 
Urobilinogen 
Bilirubin 
Protein 
C r eat i.nine 
MICRO SC OP IC 
RBC s 
WBC’S 
Epithelial 
B tic t er j. a 
Cast 
Sperm 

Control 

6.56 6.32 
16.1 16.4 
42 44 

9.9  9.8 

67 
67 
0 
0 

27 
4 
2 
0 
0 
0 

116 
14 
13 5 
3. G 
8 
5.7 
1.19 
0.4 
0.1 
3.1 

95 
A, C 1 ,  P 
1929 

N 
1+ 
N 
7.0 
1.0 
P 
1+ 

132 

0 
0-1 
0 
I+ 
0 
0 

72  
72 
0 
0 

24 
3 
0 
1 
0 
0 

122 
15 
145 
5.3 
- 
6.2 
1.09 
1.0 
0.1 
3.2 

75 
129 A, C 1  

1520 
N 
Tr 
N 
6.4 
1.0 
P 
Tr 
2 60 

0 
0 
0 
1-t 
0 
0 

7.00 
16.8 
46 

9 . 4  

62 
62 
0 
0 

32 
2 
4 
0 
0 
0 

134 
16 
135 

15 
2.9 

6.0 
1.09 
0.6 
0.3 
3.1 

50 
A , C 1  
1919 

N 
14- 
N 
6.2 
1.0 
P 
1 + 

242 

0 
0-2 
0 
1+ 
0 
1-5 

3 

7.00 
17.  $ 
47 
16.9 

68 
67 
1 
0 

26  
3 
3 
0 
0 
0 

123 
19 
165 

15 
3.3 

6.2 
0.73 
0. 8 
0.3 
2.6 

30 
D, Y, C1 

1908 
N 
Tr 
N 
6.4 
1 , o  
P 
It- 

222 

0 
0 
0 

0 
0 

3 4  
- 0  

6.48 
17.4.  
47 
10.9 

7 3  
7 3  
0 
0 

21 
6 
0 
0 
0 
0 

131 
15 

150 

14 
2.9 

6.2 
0.75 
0.8 
0.3 
2.7 

9 5 
D, Y, C 1  
1925 

N 
N 
N 
6.8 
1.0 
P 

T r  
2 62 

0 
0 - 1  
0,-1 
2 -+ 
0 
4-5 
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APPEFJIX I (5) 
CLINICAL LABOP3TGRY DATA O N  I N D I V I D U A L  DOGS 

FED ZONYLO IC? FOR THT3?E NOVTHS 

-- ---- --- 
Dog No.: 1153 
Sex; Male 

--- Group: 500 ~ P I X  

-_ Months or1 T e s t  

Control  1 9 

Hematology 

Erythrocytes  
Hemoglobin 
Hematocrit 
Leucocytes 
DIFFEREhT U L  

Neutrophi ls  
Seg. 
Juv . 
My el. 

Lymphocytes 
Eo s inop h i 1  s 
Monocytes 
Basophils 
AtypFcals 
Nucleated RBC 

7.00 7.68 
17.3 18.8 
48 50 
13.3 11.1 

7.84 8.08 7.60 
18.7 19.7 18.7 
52 53 50 
11.0 15.4 9.9 

66 
66 
0 
0 

30 
4 
0 
0 
0 
0 

60 
60 
0 
0 

34 
2 
4 
0 
0 
0 

62 
61 
1 
0 

33 
2 
3 
0 
0 
0 

62 
6 1  
1 
0 

30 
8 
0 
0 
0 
0 

63 
62 
1 
0 

28 
7 
2 
0 
0 
0 

Biochemistry 

Giuc o s e 

Cho les t e ro l  
Alk. Phos. 
GPT 
To ta l  Proteim 
A / G  
C r e a t i n i n e  
B i l i r u b i n  
Albumin 

I I Urea Nitrogen 
116 
13 

140 
6.4 
9 
6.2 
1.39 
0.4 
0.1 
3.6 

158 
14 

160 
6 .1  
7 
6.5 
0.89 
0.8 
0.1 
3.1 

140 
2 1  

100 

20 
7.8 

6.3 
1.21 

0 . 4  
3.4 

- 

142 
18 

170 

18 
8.2  

6.3 
1.18 
0.9 
0.3 
3.4 

104 
23 

160 

10 
8.6 

6.6 
0.98 
0.9 
0.4 
3 .3  

Ur ina lys i s  

Vo lune 
Appearance 
0 smo l a l i t y  
Occult  Blood 
Sugar 
Acetone 
PH 
Urobilinogen 
€3 i 1 i r u b  i n  
P r o t e i n  
Crea t in ine  
MICROSCOPIC 

RBC s 
WBC'S 
Ep i t h e l  ihl 
B a c t e r i a  
Cast 
Sperm 

245 185 
Y , C l , P  
1268 

N 
N 
E 
7.0 
1.0 
P 

T r  
118 

215 110 2 10 
D,Y,  C1, P 

1331 
N 
N 
N 
6.8 
1.. 0 
P 

T r  
138 

A, CL, P 
1147 

Y ,  c1, P 
605 

' i ,Cl,P 
1567 

N 
N 
N 
8.0 
0 .1  
N 
N 

66 

N 
N 
M 
7.0 
0.1 
P 

T r  
88 

N 
N 
w 
7.6  
0.1 
P 
1 -I- 

130 

0 
0 
0 
3+ 
0 
0 

0 
0- 1 

0 
%+ 
0 
0 

0 
0-1 

0 
3+ 
0 

1-5 

0 
0 
0 
2 t- 
0 

2-5 

0 
0 

0-1. 
2+ 
0 

3-10 
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API?EImIX 1 ( 7 )  
CLIKIrAL WljORATORi’ DATA ai? I3XlIVLDUAL DOGS 

FED ZOhYlp RP FOR TIiliWi’ MONTHS 

Dog No.: 1159 
Sex: Male 

- I_- --- Group: 500 PPKJ 
MorTths on Test: 

2 
--*--- 

3 
L - 

Hematology 
Erythrocytes 
Hemoglobin 
Hematocrit 
Leucocytes 
DIFFERENTIAL 
Neutrophils 

Seg . 
Juv. 
Mye 1. 

Lymphocyte s 
Eosinophils 
Monocytes 
Bas op hi 1 s 
Atypical s 
Nucleated RBC 

5.64 5.60 
15.2 15.3 
40 39 
11.0 12. 3 

5.84 
14.9 
39 
12.6 

5.48 
14.3 
36 
13.7 

5.60 
14.3 
36 
12.9 

72 
7i 
1 
0 

27 
1 
0 
0 
0 
0 

60 
60 
0 
0 

32 
5 
3 
0 
0 
0 

ti0 
58 

2 
0 

3 1. 
5 
4 
0 
0 
0 

75 
75 
0 
0 

17 
6 
2 
0 
0 
0 

7: 
70 
1 
0 

23 
6 
G 
0 
0 
0 

Biochemistry 
Glucose 
Urea Nitrogen 
Cholesterol 
Alk. Phos. 
GPT 
Total Protein 
A /G 
Creatinine 
Bilirubin 
Albumin 

116 
18 

165 
6.6 
7 
6.2 
0.92 
0.5 
0.1 
3.0 

124 
1 7  

175 
6.4 
6 
6.3 
1.48 
0.9 
0.1 
3.8 

118 
17 

175 
7 . 5  
9 
6 .1  
1.40 
0.5 
0.2 
3.6 

118 
17 

1.09 
19 

185 

12 
8.3 

6. P 
0.93 
0.9 
0.2 
2.9 

195 

13 
8.7 

6.0 
1.13 
0.8 
0.1 
3.2 

Urinalysis 

Volume 
Appearance 
0 smoia li ty 
Occult Blood 
Suger 
Acetone 
PH 
Urob i 1 inog en 
B i 1 i r ub in 
Protein 
Creatinine 
MICROSCOP IC 
RBC ’ s 
WBC’S 
Eplthelial 
Bacteria 
Cast 
Sperm 

350 
L,Y,Cl,P 

560 
N 
N 
N 
6.2 
0. 1. 
N 
N 

* 52 

165 
Y,Cl,P 
112 I 

N 
N 
Tu’ 
7.2 
1 , o  
P 
Tr 
130 

185 
D, A, c1, P 

19(+5 
N 
Tr 
N 
7.4 
1.0 
P 
1+ 

163 

235 
A, C1, P 
I929 

K 
Tr 

N 
7.0 
0 . 1  
P 
Tr 

182. 

275 
L, A, Cl, P 

1656 
N 
N 
N 
7.0 
1.0 
P 

T r  
170 

0 0 
0 0 
0 0 
2+ 3+ 
0 0 
0 0 

0 
0 
0-1 
24- 
0 

0-1 

0 
0 
0 
2+ 
0 
0-1 

0 
5-10 
0-1 

2+ 
0 

0-2 



C ontro 1 -- 
Hematology 

Erythrocytes 
Hemoglobin 
Hematocrit 
Leucocytes 
DIFFERENTIAL 

Neutrophils 
Seg. 
Juv, 
Myel. 

Lymphocy t €2 s 
Eo s inophil s 
Mono cy t e s 
Bas op h i  1 s 
Atypical s 
Nucleated RBC 

Biochpmistry 

Glucose 
Urea Nitrogen 
Cholesterol 
blk.  Phos. 
GPT 
To ta l  Protein 

A /G 
Creatinine 
bilirubin 
Albmin 

Urinalysis 

Vo lune 
Appearance 
Osmolality 
Occult Rlood 
Sugar 
Acetone 

Urobilinogen 
€3 i 1 irub in 
Protein 
Creatinine 
MICROSCOPIC 

RBC ' s 
WRC'S 
E p i t h e l i a l  
8acreria 
Cast 

PH 

Sperm . 

4.96  
13.2 
33 
10.4 

60 
60 

0 
0 

38 
1 
0 
1 
0 
0 

134 
12 
- 
6.5 

6.2 
1.11 

0.2 
3.3 

12 

" 

200 
L , A , C l , P  

1283 
N 
N 
N 
7.2 
0 .1  
P 
Tr 

- 114 

0 
0-1 
0-  1 

3+ 
0 
0 

5 .92  
15.7 
42 
16.2 

64 
64 
0 
0 

35 
1 
0 
0 
0 
0 

150 
16 

135 
4 .8  
7 
6.2 
1.35 
G. 9 
0.1 
3.6 

240 
L), Y, c1, P 

1136 
N 
N 
N 
6.8 
0.1 
P 
Tr 
92 * 

0 
0 
0 
I+ 
0 
0 

Months on T e s t  

1 2 3 -- 
7.24 

17.6 
49 
15.0 

62 
62 

0 
0 

35 
3 
0 
0 
0 
0 

182 
23 
150 

13 
4.2 

5.5. 
1.03 
0.6 
0.3 
2.8 

310 
Y , C 1  
1016 
* N  

N 
N 
6.8 
0.1 
P 
N 

76  

0 
0 
0 
3+ 
0 
0 

6.48 
16.6 
44 
13.2 

69 
69 
0 
0 

30 
0 
1. 
0 
0 
0 

116 
18 

170 

14 
4.8 

6.1 
1.22 
0.8 
0 .2  
3.4 

190 
A , C I , P  
169s 

N 
N 
N 
7.0 
1.0 
P 
1+ 

142 

0 
G-1 
0 
2+ 
0 

0 - 3  

6.32 
16 .3  
44 
12 .2  

66 
66 
0 
0 

27 
7 
0 
0 
0 
0 

116 
25  

160 

12 
4. 0 

6 . 1  
0.91 
0.9 
0 . 2  
2.9 

65 
Y, CI 
1383 

N 
N 
IT 
7.0 
0.1 
P 
Tr 
116 

0 
0-3 

0 
2+ 
0 
0-1 



APPENDIX I (9) 
CLINICAL WEORATORY DATA ON INDIVIDUAL,  DOGS 

FEE ZOhTL@ RP FOR TXRET: NONTHS 

- .-- -I---_ ---- 
Dog No.: 1152 
Sex: Male 
Group : 750 ppm 

.-- -- - 
-- Mcnths on T e s t  

___I--- 

Hematology 

Erythrocytes  
Hem0 g lob  i n  
Hematocrit 
Leucocytes 
DIFFERENTIAL 

Seg . 
Juv. 
Myel. 

Neutrophils 

Lymphocyte s 
Eosinophi ls  
Monocytes 
Basophi Is  
A typ i c  a1 s 
Nucleated KBC 

- B i e c h emi s t r y  

Glucose. 
Urea Nitrogen 
Cho les t e ro l  
A3.k. Phos. 
GPT 
To ta l  P r o t e i n  
A /G 
Crea t in ine  
B i l i r u b i n  
A 1 burn i n  

TJriiialysis 

Volume 
Appearance 
0 smo l a  1 i t y  
Occult  Elood 
Sugar 
Acetone 
PH 
Urob i1 inogen 
I3 i. l f r u b  i n  
P r o t e l n  
Crea t in ine  
MICROSCOPIC 

RBC I s  

WBC s 
Ep i t h e  1 ia! 
B a c t e r i a  
Cast 
Sperm 

- 

-- Control 

6.56 6.80 
16.9 17.0 
4 5  45  

8.9 8.2 

69 
68 
1 
0 

26 
2 
3 
0 
0 
0 

112 
16 

150 
4.2 
7 
6.4 
1.23 
0.5 
0.1 
3.5 

105 
A, C 1 ,  P 
1850 

N 
N 
N 
7.2 
0.1  
P 
1+ 

236 

0 
0 
0 
2+ 
0 
0 

66 
65 
1 
0 

31 
0 
3 
0 
0 
0 

120 
24 

165 
4.4 
6 
6.4 
1.05 
1.1 
0 .1  
3.3 

150 
D,Y,  c:, P 

1987 
N 
N 
N 
7.0  
1.0 
P 

T r  
180 

0 
0 
0 
2. + 
0 

0-1 

- 1 2 3 

7 .04  7.36 7.08 
17.1 17.9 17.8 
4 8  49 49 
10.9 13.6 11.8 

7 8  
7 8  
0 
0 

22 
0 
0 
0 
0 
0 

116 
28 

185 

15 
8.1 

6 .  3. 
1.55 
0 , 6  
0.2 
3.7 

1.10 
A , C 1  
2120 

N 
T r  
N 
6.4 
1.0 
P 

T r  
180 

0 
0 

c-1 
2-1- 
0 
0 

7 4. 
7 4  
0 
0 

25 
1 
0 
0 
0 
0 

120 
2 3  

2 15 

2 1  
8 .3  

6.3 
1 .28  
0.9 
0.3 
3.5 

135 

242 0 
N 

T r  
li 
6.8 
I. * 0 
P 
1+ 

182 

? > , Y , C l , P  

0 
0-4 

0 
2 -I- 
O 

0- 1 

68 
68 
0 
0 

28 
1 
3 
0 
0 
0 

11 i 
19 

195 

19  
6.5 

6.2 
0.80 
1.0 
0 . 2  
2.8 

180 

1861 
N 

T r  
N 
7.0 
1 . 0  
P 
I f  

180 

3 , Y ,  C1,P 

0 
0-1 
0-2 

2+ 
0 
0 



APPENDIX I ( i o )  
C L I N I C A L  LABORA'TORY DATA ON INDIVIDUAL DOGS 

FED ZONY.L@ IS' FOR THREE MOM'1'HS 

Dog N o . :  1156 
Sex: Male 
Group: 750 ppni 

--_I_ -- 
Moiiths on Test  

1 2 3 - Control 
Hema t o 1 ogy 

Erythrocytes 
Hemoglobin 
Hematocrit 
Leucocytes 
DIFFERENTIAL 
Neutrophils 
Seg. 
Juv , 
Myel. 

Lymphocyte s 
Eosinophils 
Monocytes 
Basophils 
Atypicals 
Nucleated RBC 

Biochemistry 

Glucose 
Urea Nitrogen 
Cholesterol 
A l k .  Phos. 
GPT 
Total Protein 
A/G 
Creatinine 
Bilirut in 
Albumin 

Urinalysis 

Vo lune 
App earznce 
0 smo 1 a1 i ty 
Occult Blood 
Sugar 
Acetone 
PH 
Urobilinogen 
B i lirubin 
Protein 
Creatinine 
MICROSCOPIC 

RBC ' s 
me's 
Ep it 11 e 1 ia 1 
Bacteria 
Cast 
Sperm 

5.68 
14.1 
36 
11.1 

66 
65 
1 
0 

32 
2 
0 
0 
0 
0 

106 
17 

160 
3.7 
7 
5.9 
0.93 
0.6 
0.1 
2.8 

140 
Y,Cl,P 
1924 

N 
Tr 
N 
6.8 
1.0 
N 
Tr 
138 

0 
2-6 

0 
2+ 
0 

1-2 

6.12 
15.4 
42 
10.5 

64 
64 

0 
0 

34 
1 
1 
0 
0 
0 

104 
15 
180 

3.5 
4 
6.0 
0.79 
0.9 
0.1 
2.6 

255 
L, A, C1, F 

1777 
N 
N 
N 
7.6 
0.1 
P 
Tr 
116 

0 
0 
0 
2+ 
0 
0- 1 

6.56 
16.1 
43 
12.9 

61 
61 
0 
0 

32 
3 
4 
0 
0 
0 

110 
24 
180 

16 
3.3 

5.6 
1.09 
0.5 
0.5 
2.9 

125 
A, C1, P 
2 045 

N 
Tr 
N 
6.8 
1.0 
P 
1+ 

130 

0 
0-2 
0-1 
I+ 
0 
0 

6.52 
15.7 
42 
11.4 

57 
57 

0 
0 

29 
1 2  
2 
0 
0 
0 

104 
19 

190 

17 
4.2 

5.7 
1.09 
0.7 
0.1 
3.0 

90 
A, C1,P 
1971 

N 
Tr 
N 
7.0 
1.0 
P 
1+ 

196 

6.40 
16.0 
43  
11.7 

55 
65 
i) 
0 

26 
9 
0 
0 
0 
0 

109 
15 

180 

18 
3.3 

5.9 
'1.27 
0 '9  
0.3. 
3.3 

90 
D, Y, C1 
2207 

N 
Tr 
N 
6.8 
I. 0 
P 
1+ 

224 

0 0 
0-2 2-5 

0 0- 1 
24- 2+ 
0 0 

4-8 1-6 



APPENDIX I (11) 
CLINICAL LABOPLATORY DATA O N  iNI ) IVl  DUAL DOGS 

FED ZONYL@ RP FOR TIEEE Mi)PJTlIS 

Dog No.: 1160 
Sex: Male 
- Group : 750 ppin ------. I --- 

Months .--- on Test 

Hematology 

Erythrocytes  
Hemog lob  i n  
Hematocrit 
Leucocyte s 
D IFFERENT IAL 

Seg. 
Juv . 
Myel. 

Neutrophi ls  

Lymphocytes 
Eos inop h i 1  s 
Monocytes 
Basophils 
Atyp i ca l s  
Nucleated RBC 

B i o c  hemi s t r y  

Glucose 
Urea Nitrogen 
Cho les t e ro l  
Alk. Phos. 
GPT 
T o t a l  P r o t e i n  
A / G  
C r e a t i n i n e  
B i l i r u b i n  
Albumin 

4 

U r i n a l y s i s  

Volume 
Appearance 
0 smolal i t y  
Occult  Blood 
Sugar 
Acetone 
PH 
Urobilinogen 
B i l i r u b i n  
P r o t e i n  
C r e a t i n i n e  
MICROSCOP I C  

RBC ' s 
WBC'S 
E p i t h e l i a l  
Bacteria 
Cast 
Sperm 

5.92 5.68 
15.5 15.7 
39 4 2  

8 . 1  8.5 

69 
69 
0 
0 

29 
1 
1 
0 
0 
0 

108 
11 
160 

5.2 
8 
5.8 
1.23 
0.4 
0.1 
3 . 2  

205 
Y, c1, P 
i 2 1 5  

N 
N 
N 
7.0 
0.1 
P 

T r  
112 

0 
0 
0 
14 
0 
0-1 

67 
67 
0 
0 

30 
2 
1 
0 
0 
0 

112 
6 

180 
5 . 3  
6 
6.4 
1.62 
0.7 
0.1 
4.0 

170 
Y,  c i ,  P 
1289 

N 
N 
N 
7.0 
1.0 
P 

T r  
130 

0 
0 
0 
2;- 
0 
0 

6.20 6.44 6.40 
16.3 16.9 17 .2  
43 4 2  46  
9. 6 a. 9 14.4 

74 
7 3  
1 
0 

25 
0 
1 
0 
0 
0 

104 
19 

200 

13 
7.2 

5.8 
1.06 
0.4 
0.2  
3.0 

115 
A, c1 
1992 

N 
T r  

N 
6.8 
0 .1  
P 

T r  
140 

0 
0- 1 

0 
2+ 
0 

0-2 

70 
70 
0 
0 

29 
1. 
0 
0 
0 
0 

1.12 
15 

2 30 

16 
8.0 

6,2 
1.22 
0.7 
0.2 
3.4  

70 
D , Y ,  C 1 ,  P 
1577 

N 
Tr 
N 
7 . 2  
0 .1  
P 

T r  
19 6 

0 
0 
0 
2+ 
0 
0 

80 
80 
0 
0 

18 
2 
0 
0 
C 
G 

104 
2 0  

200 

16 
6 . 1  

6 .3  
0 , 88  
0.8 
0 .2  
2.9 

130 
L, A, GI, P 

2151 
N 
N 
N 
6.8 
1.0 
P 
1+ 

180 

0 
0 

3-1 
21- 
0 

0-1 



APPENDIX I (12) 
CLINICAL LAEOEUTORI' DATA ON I NDITJJDUAL DOGS 

FED ZONYL@ W FOR TlXEE XONTHS 

- -- 
D o g  No.: l l G 4  
Sex: K a l e  
Group: 750  ppm - 

_I_ 

Months on Tes t  -- 
i 2 3 - Control  

H e m  t o 1 ogy 

Erythrocytes  
Hemog lob i n  
Hematocrit  
Leucocyt es 
DIFFERENTIAL 

Seg. 
Juv. 
Myel. 

Neutr ophi 1 s 

Lymphocytes 
Eos inophi l s  
Mcnocyt e s 
Basophi ls  
A typ ica l s  
Nucleated RBC 

Biochemistry 

Glucose 
U r e a  Nitrogen 
C h o l e s t e r o l  
Alk. Phos. 
GPT 
Total P r o t e i n  
A /G 
C r e a t i n i n e  
B i l i r u b i n  
Albumin 

U r i n a l y s i s  

V o  lume 
Appearanci? 
Osmolal i ty  
O c c u l t  Blood 
Sugar 
Acetone 
PH 
Urobi l inogen 
B il i r u t  i n  
P r o t e i n  
C r e a t i n i n e  
MICROSCOFIC 

RBC ' s 
WBC'S 
Ep i the1  ia 1- 
Bac te r i a  
Cast 
Sperm 

6.24 
16.8 
44 
17.1 

59  
59 

0 
0 

32 
5 
4 
0 
0 
0 

114 
11 

140 
4. 2 
8 
5.8 
1.04 
0.4 
0.1 
3.0 

225 
D, Y , C1, Y 

1373 
N 
N 
N 
7 . 0  
0.1 
P 

T r  
- 132 

0 
0 
0 
I+ 
0 
0 

5.76 
15.1 
40 
16.3 

62 
62 
0 
0 

29 
9 
0 
0 
0 
0 

114 
9 

155 
4.4 

15 
6.3 
1.00 
0.8 
0.1 
3.2 

170 
P, c1, P 
1478 

N 
N 
N 
7 . 4  
1.0 
N 
N 

118 

0 
0 
0 
21- 
0 

0-1  

6.40 
15.7 
4 2 
18.3 

67 
67 
0 
0 

27 
6 
0 
0 
0 
0 

114 
12 

170 

14 
7.4 

6.1 
1.29 
0.5 
0.2 
3.4 

185 
Y, c1, P 
1341 

N 
T r  

N 
7.0 
1.0 
P 
1+ 

96 

0 
0- 1 

0 
3+ 
0 

0-3. 

6.28 
16.0 
42 
16.2 

66 
64 
2 
0 

20 
14 
0 
0 
0 
0 

12 7 
1 2  

199 

17 
7 . 2  

6 . 1  
1.12 
0.6 
0.1  
3.2 

160 
D, Y, C1, P 

1535 
N 
N 
N 
7.2 
0.1  
P 

T r  
14.2 

0 
0 
0 
2 f  
0 
0 

6.56 
16.7 
44 
14.6 

6 4  
64 
0 
0 

2 5  
11 
0 
0 
0 
0 

110 
li 

180 

15 
5.3 

6.2  
1.13 
0.7 
0.1 
3 .3  

65 
Y, c1 
1404 

N 
N 
N 
6.8 
1, G 
P 
1+ 

182 

0 
0- 1 
0-1 
4+ 
0 
0 



AP'PEKDIX I (13) 
CLINICAL LABORATORY DATA ON I N D I V I D U A L  DOGS 

EED ZONY.L@ RP FOR THREE MONTHS 

-- ---- 
D o g  N o . :  1151 
Sex: Malt 
Group : 2500 E r n  

Months on Test 

Contro i 1 2 3 
Hema t o 1 o g7T -J 

Erythrocytes 
Hemoglobin 
Hematocrit 
Leucocytes 
DIFFERENT U L  
Neutrophils 
Sego 
Juv . 
Myel. 

Lymphocytes 
Eosinophils 
Mono cy t e s 
Bas ophi 1 s 
Atypicals 
Nucleated RBC 

B i oc hem i s try 

Glucose 
Urea Nitrogen 
Chole s tero 1 
Alk. Phos. 
GPT 
Total Protein 
A /G 
Creatinine 
Bilirubin 
Albumin 

Urinalysis 

Volume 
Appearance 
0 sm9 la1 i ty 
Occult Blocjd 
Sugar 
Acetone 
PH 
Urobilinogen 
Bilirubin 
Protein 
Creatinine 
MICROSCOPIC 
RBC ' s 
WBC ' s 
E p i t h e 1 i a' 
Bacteria 
Cast 
Sperm . 

6.64 
17 .2  
46 
13.0 

72 
71 
1 
0 
23 
5 
0 
0 
0 
0 

92 
18 
150 
5.5 
5 
6.6 
1.07 
0.4 
0.2 
3.4 

2 60 
L,A, C1, Y 

1651  
N 
N 
N 
7.0 
0. i 
P 

T r  
. 128 

0 
0 
0 
2+ 
0 
0 

6.48 7.00 
17.3 16.5  
45 45 
12.1 16.7 

62 
62 
0 
0 
37 
1 
0 
0 
0 
0 

114 
14 

155  
5.4 
4 
5.1 
1.04 
0.8  
0.1 
3.1 

130 
D,T,Cl ,P 

1745 
N 
N 
N 
7.6 
1.0 
P 
Tr 
154 . 
0 
0-1 

0 
2+ 
0 
0 

67 
64 
3 
0 

26  
7 
0 
0 
0 
0 

. 94  
21 

185 
10.8 
10 
5.9 
1.05 
0.6 
0.2 
3.0 

105 

1730 
N 
N 
N 
7.0 
1.0 
P 
Tr 
108 

Y, c1 

0 
0-1 

0 
3+ 
0 

0-1 

6.68 
16-4  
43 
16.5 

67 
67 
0 
0 
27 
5 
1 
0 
0 
0 

108 
24 

2 30 
13.6 
12 
6.3 
0.78 
0.7 
0 . 1  
2.8 

125 
A, C1, E. 
1908 

N 
N 
N 
7.0 
1.0 
P 
Tr 

168 

0 
0 
0 
2+ 
0 

0- 1 

6.20 
16.3 
43 
21.9 

SO 
77 
3 
0 
14 
5 
1 
0 
0 
0 

102 
10 

203 
12.2 

9 
6.2 
1.21 
0.7 
0.1 
3.4 

100 

1824 
f: 
N 
N 
6.8 
1.0 
P 
Tr 

220 

0 
0- 3 
\?- 1. 
4+ 
0 
0 

D , Y ,  C1 ,P  



APi!ENDLX I: (14 )  
CLXNICAL ZABORA'KXY DATA ON 1NDIG'II)UhL DOGS 

FED ZONYl? RY FOR THREE NONTIIS 

Dog No.: 1157 
Sex: Male 
- Group : 2590 p p m  - --._I-- _I_ 

Mcnths on Test -- 

Hematology 

Ery th rocy te s  
Hemoglobin 
Hematocrit  
Leucocytes 
DIFFERENTIAL 

Neutrophi l  s 
Seg. 
Juv . 
Myel. 

Lymp hoc y t G s 
Eo s i n o p h i l s  
No no cy t e s 
Basophi ls  
A typ ica l s  
Nucleated RBC 

Biocheinis t r y  

I Glucose 
Urea Nitrogen 
C h o l e s t e r o l  
Alk. Phos. 
CP T 
T o t a l  P r o t e i n  
A /G 
C r e a r i n i n e  
Bi l i r u b  i n  
Albumin 

U r i n a l y s i s  - 
Vo lune 
hpp2aranc e 
0 snio l a  1 it y 
Occul t  Blood 
Sugar 
Acetone 
PH 
Urob i l .  inog ezl 
B i  l i m b  i n  
P r o t e i n  
C r e a t i n i n e  
MICROSCOPIC 

RBC s 
WBC I s 
Epithelial 
Bac. t er i a  
Cast 
Spenn 

6.68 6.48 
i G ,  3 16.5 
44 4.4 
12.8 io .  8 

78 
7 8  
0 
0 

22 
0 
0 
0 
0 
0 

116 
25  

145 

10 
4.1 

5.8 
1.03 
0. 6 
0.1 
2.9 

240 

2 138 
N 
N 
N 
7.2 
0 .  1 
P 

T r  
136 

A, C I ,  I? 

0 
0 
0 
2+ 
0 
0 

73 
72 
1 
0 

25 
2 
0 
0 
0 
0 

114 
18 

145 
4.2 
4 
5.9 
1.02 
0.9 
0.1 
3.0 

150 

1619 
N 
N 
I? 
6.8 
0. L 
P 
N 

122 

Y , C I , P  

0 
0 

0-1 
1+ 
0 
0 

6.92 6.56 5.76 
16.8 16.0 15 .1  
45 42 40 
11 .8  13.7. 13.8 

67 
67 
0 
0 

26 
7 
0 
0 
0 
0 

' 9 4  
27 

170 
12.6 
11 

6 . 3  
I. 03 
0.6 
0.3 
3.2 

175 
A, CI., P 
1 9 b l  

N 
N 
N 
7.0 
0.1 
N 

T r  
130 

0 
0- 1 

0 
2+ 
0 

1-3 

73 
73  
0 
0 

20 
4 
3 
0 
0 
0 

122 
17 

185 
10.1 
14  
6.0 
1.11 
0.7 
0.1 
3.2 

90 
A, c1, P 
1814 

N 
I? 
N 
7.2 
1.0 
P 

T r  
226 

68 
68 

0 
0 

23  
9 
0 
0 
0 
0 

103 
22 

170 
11.7 
12  

6.2 
1.08 
0.7 
0.1 
3.2 

180 
D,Y, C1,F 
1567 

N 
N 
N 
7.2 
1.0 
P 

T r  
144 

0 0 
0-1 0-2 

0 0-1 
3+ 3+ 
0 0 

0-1 0-4 



APPENDIX 1 (15) 
CLINICAL LABORATORY DATA ON I N D I V I D U A L  DOGS 

FED ZONYL@’ KP FOR T’dREE MONTHS 

-____-_ll.l----l_l-__.- 

Dog N o . :  1161 
Sex : Male 
Group : 2500 ppm 

I-- -̂  -- 
Months on T c s c  

Hematology 

Ery th rocy te s  
Hemog 1 ob i n  
Hematocrit  
Leucocytes 
DIFFERENTIAL 

Seg . 
J u v  . 
Myel. 

Neu t roph i l s  

Lymp hoc y t e s 
Eos inoph i l s  
Monocytes 
Basophi ls  
A t  yp i c  a 1 s 
Nucleated RBC 

Biochemistry 

Glucose 
Urea Nitrogen 
C h o l e s t e r o l  
A l k .  Phos. 
GPT 
T o t a l  P r o t e i n  

C r e a t i n i n e  
E i l  i r u b i n  
Albumin 

A /G 

U r i n a l y s i s  

Volume 
Appearance 
0 s m o  la1 i t y  
Occult Blood 
Sugar 
AceEont: 
PH 
Urobi l inogen 
B i  1 i r u b i n  
P r o t e i n  
C r e a t i n i n e  
MICROSCOPIC 

RBC ’ s 
WBC ‘s 
Ep i the1  ia 2 
Bacteria 
Cast 
Sperm 

Con tr o 1 

6.64 
17.0 
44 

8.3 

61 
61 
0 
0 

36 
3 
0 
0 
0 
0 

119 
20 

130 
3.7 
9 
6 .3  
1.08 
0.5 
0.1 
3.3 

140 
D, Y, C1, P 

1961 
P 
N 
N 
6.8 
1.0 
N 

T r  
156 

0 
0- 1 

0 
2-t- 
0 

0 - 1  

6.60 
16.8 
44 

8.9 

56 
56 

0 
0 

35 
8 
1 
0 
0 
0 

120 
1 2  

140 
3.6 
8 
6 . 1  
1.18 
0.7 
0.1 
3.3 

120 
L, A, C1, P 

2272  
N 
N 
N 
7.0 
1 .0  
N 

T r  
174 

0 
2-6 

0 
I+ 
0 
0 

1 2 3 

6.68 
15.8 
42 
12 .3  

66 
64 
- 3 

0 
22 
11 
1 
0 
0 
0 

105 
30 

160 

1 2  
8.6 

6.2 
1.08 
0.6 
0.3 
3.2 

180 

1955 
N 
N 
N 
6 .8  
1.0 
P 

T r  
120 

0 
2-  10 
0-1 

2+ 
0 

0-2 

A, c1 

6.1.2 
15.1 
39 
10.8 

65 
65 
0 
0 

32 
3 
0 
0 
0 
0 

112 
22 

190 

1 7  
8.7 

6 .4  
1.09 
0.7 
0.2 
3.3 

150 
D, Y, Cl, P 

216& 
N 
N 
N 
7.0 
1.0 
P 
1+ 

i52 

0 
1-5 
0 
21- 
0 
0 

6.52 
15.7 
42 
11.6 

67 
67 

0 
0 

27 
5 
1 
0 
0 
0 

10c 
27  

180 
10.1 
14 

6.4 
1.28 
0 .8  
0.2 
3.6 

170 
r?, Y ,  c1 

2 l G 3  
N 
N 
N 
6.8 
1 .0  
P 

T.r 
150 

0 
0-3 
0 -’ 2 

2+ 
0 

5-10 



APPENDIX I (16) 
C L I N I C A L  LABORATORY DATA ON INCTVIDUAL DOGS 

FED ZONYL@ W FOP, THREE MONTHS 

Dog No.: 1153 
S e x :  Male 
Group: 2500- - - - 

-- Months on T e s t  

Herna to logy 

Erythrocytes 
Hemoglobin 
Hemat Gcr i t 
Ecuco cy t es 
DIFFERENTIAL 
Neutrophils 

Seg. 
Juv . 
Myel. 

Lyrnp ho cy t e s 
Eosinophils 
Monocytes 
Bas ophi 1 s 
Atypicals 
Nucleated RBC 

B ischemis try 
Glucose 
Urea Nitrogen 
Cholesterol 
A l k .  Phos. 
GPT 
Total Protein 

Creatinine 
Bilirubin 
Albumin 

I 

A JG 

Urinalysis 

Vo luae 
Appearance 
Osmolality 
Occult Blood 
Sugar 
A c e  tone 
PH 
Urobilinogen 
€3 il i r u b  in 
Protein 
C r e a t in ine 
MICROSCOPIC 

RBC ' s 
WBC ' s  
Epithelial 
Bacteria 
C a s t  
Spenn 

Control 1 2 3 

5.12 5.24 5.76 6.Q8 5.88 
13.1 13.7 13.8 14.6 14.2 
33 35 36 38 37 
12.4 12.8 11.8 13.4 14.1 

76 
75 
1 
0 

23 
1 
0 
0 
0 
0 

112 
1 3  

150 
5.0 
9 
5.6 
0.98 
- 
0.1 
2.8 

6 30 
L,Y,Cl ,P  

248 
N 
N 
N 
7 . 0  
0.1 
N 
N 

- 18 

67 
66 
1 
0 

27 
6 
0 
0 
0 
0 

124 
1 2  

165 
3.8 
9 
5.9 
1.18 
0.7 
0.1 
3.2 

4 60 
L ,Y ,C l ,P  

47 1 
N 
N 
N 
7.0 
0.1 
N 
N 

38 

63 
62 
1 
0 
31 

6 
0 
0 
0 
0 

110 
14 

2 10 
10.8 
11 
6.2 
1.02 
0.6 
0.2 
3.1 

190 
L, Y, c1  

352 
N 
N 
N 
7.6 
0.1 
N 
N 

34 

68 
68 

0 
0 

2 4. 
6 
2 
0 
0 
0 

127 
20 

220 
12.7 
1.6 
6.4 
0.94 
0.8 
0.5 
3 . 1  

270 
Y, Cl , ?  
718 

N 
N 
N 
7 . 2  
0.1 
N 
Tr 
84 

73 
70  

3 
0 

2 1  
6 
0 
0 
0 
0 

122 
18 

2 00 
12.8 
15 
6.3 
0.95 
0.8 
0.5 
3.1 

345 
Y, c1, P 

570 
N 
N 
N 
7.0 
0.1 
P 
N 

66 

0 0 0 0 0 
0-5 0-2 0- 1 0-2 0 

0 0 0- 1 0 0- 1 
4+ 3+ 4+ 3+ 4+ 
0 0 0 0 0 
0 0 0 0 0 



I 

APPENDIX I ( 1 7 )  
CLINICAL TJSOKh’I~Ol iY DATA ON INDIVID‘U4L DOGS 

FED ZOhYI,@ RI? FGR THREE MONTIiS 

Dog No.: 1137 
Sex: Female 
Group : C o n t  r o  1 

C on t r o 1 - 
Hemat  o 1 o gy 

Ery th rocy te s  
Hemo g 1 ob i n  
Hematocrit  
Leucocytes 
DIFFERENTIAL 

Seg. 
Juv. 
Mye 1. 

Neu t roph i l s  

Lymphocytes 
Eos inoph i l s  
Monocytes 
Bas oph i 1 s 
Atyp i c  a 1 s 
Nucleated RBC 

Biochemistry 

Glucose 
Urea Nitrogen 
C h o l e s t e r o l  
Alk. Phos. 
GPT 
T o t a l  P r o t e i n  
A/G 
C r e a t i n i n e  
B i l i r u b i n  
Albumin 

Ur i n a l y  s i s  

Volume 
Appearance 
0 smo la  1 i t y  
Occu l t  Blood 
Sugar 
Ace tone 
PH 
Urobi l inogen 
B i  1 i r u b i n  
P r o t e i n  
C r e a t i n i n e  
MICROS C OP IC 

RBC ’ s 
WBC ‘s  
E p i t h e l i a l  
Bacteria 
Cast 

6.72 6.68 
17.8 18.3 
47 4 8  
12.4 11.4 

60 
58 

2 
0 

28 
12  
0 
0 
0 
0 

114 
10 

160 
4.5 
7 
6.4 
1.20 
0.5 
0.1 
3.5 

12 5 
D,Y, C1, P 

1359 
N 
N 
N 
8.5 
1.0 
P 

T r  
146 

0 
0 

0- 1 
3-1- 
0 

62 
62 
0 
0 

25 
10 

3 
0 
0 
0 

109 
12 

150 
4.7 
3 
5.5 
1.15 
0.5 
0.2 
2 .9  

235 

1651 
N 
N 
N 
6 .8  
1.0 
N 

T r  
114 

I), Y, c1, P 

0 
0- 1 

0 
It- 
0 

-.. 

Months on ‘rest 
2 1 2 2 

7.40 
18.5 
s1 
13.1 

76 
76 
0 
0 

20 
4 
0 
0 
0 
0 

111 
16 

160 
4.1 
8 
6.3 
1. S O  
0.5 
0.2 
3 .8  

165 
A, C1, F 
2 142  

N 
T r  
N 
6.8 
1.0 
P 

T r  
164 

0 
2- 8 

0 
24- 
0 

7.28 7.’76 
18.3 19.7 
51 5 4  
10.6 9 .1  

71 
7 1  
0 
0 

2 4 
5 
0 
0 
0 
0 

110 
19 

185 
3.9 
9 
6.4 
1 . 2 1  
0.7 
0.2 
3.5 

190 
A , C l , P  
2013 

N 
N 
N 
5.0 
1.0 
P 

T r  
168 

66 
66 
0 
0 

25 
9 
0 
0 
0 
0 

101 
26 

165 
10.1 
15 

6.7 
1.06 
0.8 
0.2 
3 . 4  

14.0 
A , C l , P  
1646 

N 
N 
N 
6.8 
1.0 
P 
14- 

156 

0 0 
0 0 
0 0 
2.+ 2+ 
0 0 



APPENDTX I (13) 
CLINICAL LABCfip,',CORY D?LTA ON IHDIVIDU4L DOGS 

FED ZONYL@ RP FOR TITREE MONTHS 

Dog N o . :  1141 
SEX: Female 
Group : Control --- 

Con - t ro 1 
- Hematology 

Ery th rocy te s  
Hemoglobin 
Hema t o c r  i t 
Leucocytes  
DIFFERENT Lc\L 

Seg. 
Juv . 
Mye 1. 

Neut rophi l s  

Lymphocytes 
Eosinophils 
Monocytes 
Basophils 
Atyp ica l  s 
Nucleated RBC 

Biochemistry 
Glucose 
Urea Ni t rogen  
Cholesterol 
A l k .  Phos. 
GPT 
Total  P r o t e i n  
A /G 
C r e a t i n i n e  
B i 1 i r u b  in 
Albumin 

Urinal-ys i s 

Volume 
Appearance 
0 smo l a  1 i t y  
Occul t  Blocd  
Sugar 
Acetone 
P H  
Urobi l inogen 
B i l i r u b i n  
P r o t e i n  
C r e a t i n  i n  e 
MICROSCOP IC 

RBC ' s 
h%C ' s 
Ep ithe E a  1 
B a c t e r i a  
C a s t  

6.52 6.60 
1.7.5 17.6 
45 45 
10.4 11.1 

72 
72 

0 
0 

21 
6 
1 
0 
0 
0 

114 
10 

145 

10 
5.0 

6.3 
0.92 
0.5 
0.1 
3.0 

250 
D, Y, G I ,  P 

1546 
N 
N 
N 
7.0 
l a 0  
N 

T r  
. 144 

0 
0- 1 
0-2 

2+ 
0 

74 
7 1  
3 
0 

15 
8 
3 
0 
0 
0 

112 
15 

140 
5.3 
3 
6.5 
0.95 
0.7 
0.3 
3.2 

190 
L, A, C1, P 

2018 
N 
N 
N 
6.6 
1.0 
N 

T r  
152 

0 
0 

0- 1 
14- 
0 

6.00 6.64. 6.28 
14.9 17.2 16.2 
39 45 43 

9.0 10.8 7.8 

7 3  
73 
0 
0 

26 
1 
0 
0 
0 
0 

112 
17 

1.90 

1 2  
4.1 

6.3 
1.10 
0.6 
0.2 
3.3 

150 
D, Y, c1, P 

1625 
N 

T r  
N 
7.0 
1.0 
N 

T r  
142 

77 
7 5  

2 
0 

2 0  
2 
1 
0 
0 
0 

147 
11 

160 

1.9 
3.6 

6.3 
1.23 
0.3 
0.1  
3.5 

85 
D, Y, c1, P 

1924 
N 
N 
N 
8.0 
1.0 
P 

T r  
2 30 

65 
65 
0 
0 

27 
6 
2 
0 
0 
0 

112 
16 

14 5 

13 
4.3 

6.2 
1.50 
0.8 
c. 1 
3.7  

175 
A , C I , P  
1856 

N 
N 
x 
7.0 
1.0 
N 

T r  
174 

0 0 0 
0 G- 1 0-2 

0- 3 0-1 1- 5 
3+ 3t- 2 I- 
0 0 0 



API'EPLOIX I (19)  
CLINICAL WBORATOr;" DATA CN I N D I V I D U A L  DOGS 

FED ZONYI? RP FOR THREE MONTHS 

Dog No. : 1145 
Sex: Female 

-.---- 
Group : Control 

Months on Test: - - ~ ~  

Hematology 

Erythrocytes 
Hem0 g 1 ob in 
Hematocrit 
Leucocyte s 
DIFFERENTIAL 
Neutrophils 
Seg. 
Juv . 
Myel. 

Lymphocytes 
Eosinophils 
Monocytes 
Basophils 
At yp ica 1 s 
Nucleated RBC 

Biochemistry 
I Gluco s e 
1 Urea Nitrogen 

Cholesterol 
Alk. Phos. 
GPT 
Total Protein 
A /G 
Creat inirie 
B i 1 iru t in 
Albumin 

Urinalysis 

Volume 
App earanc e 
Osmolality 
Occult Blood 
Sugar 
Ace tone 
PH 
Ur ob i 1 inog en 
Bilirubin 
Protein 
Creatinine 
MICROSCOPIC 

REC ' s 
WBC'S 
E p i t h e l i a l  
Bacteria 
Cast 

C o n  t r c) 1 -- 

7.08 6.72 
16.9 16.0 
43 41 

9.2 11.2 

74 
74 
0 
0 

24 
2 
0 
0 
0 
0 

106 
13 

155 
3.5 
7 
5.9 
1.16 
0.7 
0.6 
3.2 

190 
Y, c1, P 
12 89 

N 
N 
N 
7.6 
1.0 
N 
N 

12 8 

0 
0 
0- 1 
2t 
0 

64 
63 
1 
0 

30 
3 
3 
0 
0 
0 

118 
11 

175 
3.4 
6 
5.9 
1.47 
0.8 
0.2 
3.5 

80 
A, c1, P 
2303 

N 
N 
N 
8.0 
1.0 
N 
Tr 

236 

0 
0-1 

0 
1+ 
0 

1 2 3 

6.88 7.20 6.76 
16.2 17.8 16.8 
43  47 42 

9.5 12.6 8.3 

78 
78 
0 
0 

20 
2 
0 
0 
0 
0 

110 
14 

155 

10 
3.5 

5.4 
1.58 
0.6 
0.2 
3.3 

110 
A, C1, E! 
1824 

N 
Tr 
N 
7.2 
1 .0  
P 

T r  
186 

74 
74 
0 
0 

26 
0 
0 
0 
0 
0 

118 
15 

160 

17 
3.2 

5.7 
0.99 
0.8 
0.2 
2.8 

120 
I), Y, Cl, P 
1871 

N 
N 
N 
7.0 
1.0 
P 
1+ 

196 

66 
65 
1 
0 

33 
1 
0 
0 
0 
0 

102 
2 1  

295 

13 
3.1 

6.5 
1.32 
1.0 
0.2 
3.7 

175 
L, A, CI, P 

1735 
N 
Tr 

zu' 
7.0 
l.0 
P 
I+ 

180 

0 0 0 
0 0 0 
0-1 0-1 0 

2+ 21- 14- 
0 0 0 



Hematology 

Erythrocytes 
Her'og 1 ob in 
Hematocrit 
Leucocytes 
DIFFXRF,NI"L 

Seg. 
Juv . 
Myel. 

Neutrophils 

Lpphocyt e s 
Eosinophils 
Monocytes 
Basoph i 1 s 
Atyp icals 
Nucleated RBC 

Biochemistry 

Glucose 
Urea N i t r o g e n  
Cholesterol 
Aik. Phos. 
GPT 
Total Protein 
AfG 
Creatinine 
Bilirubin 
A 1 bml iil 

Ur ina l y  s is 

Vo lune 
Appearance 
0 smo i a 'li t y 
Occult Blood 
Sugar 
Ace tone 
PH 
Urobilinogen 
Bilirubin 
Protein 
Creatinine 

MICROSC OP IC 
RRC ' s 
WBC ' s 
E p i i3 he 3. i a i 
Bacteria 
Cast 

6.32 
16. I. 
43 
11.8 

6 1  
63. 
0 
0 

27 
11 
1 
G 
0 
0 

1 14 
20 
170 

4.4  
8 
6.8 
1.04 
0 . 8  
0.1 
3 .5  

150 
P, c1, P 
1073 

N 
N 
N 
6.8 
0.1 
P 

T r  
152 

0 
0-2 
0-1 

2+ 
0 

6.52 
1 7 . 1  
44 
11.5 

60 
60 
0 
0 

30 
6 
4 
0 
0 
0 

110 
22 

170 
3.9 
5 
6.4 
1 .02  
1.1 
0. I 
3.2 

50 
D:,Y,Cl 

1945 
N 
N 
N 
7.0 
1.0 
N 
TS 

340 

0 
0 

0 -2  
2+ 
0 

6.16 
15.5 
43 
17 .2  

60 
60 
0 
0 

34 
5 
1 
0 
0 
0 

100 
36 
150 

4.0 
6 
5.8 
0.38  
1.0 
0.2 
2.9 

80 
D,Y, C 1  

2023 
N 

Tr 
x 
6.4. 
1.0 
I' 
Tr 

208 

0 
0 
0 
1-k 
0 

6.6G 
17. i 
45 
15.2 

66 
66 
0 
0 

28  
5 
1 
0 
0 
0 

116 
4 1 

165 

10 
3.6 

5.7 
0.94 
1.2 
0.1 
2.8 

140 
D,Y,  C1. 

1367 
N 
N 
N 
7.2 
0.1 
P 
Tr 

138 

0 
0 
0 
24- 
0 

5.84 
17.4 
46 
12.8 

60 
59 
1 
0 

24 
16 
0 
0 
G 
0 

109 
46 

175 
3,1 
3 
5.8 
1 . 2 7  
I.. 8 
0.1 
3.2 

110 
i), Y ,  c i  

lli.99 
N 
N 
N 
7 .0  
1. (3 

P 
T r  

170 

0 
0 
0 
2-l- 
0 



APPENDIX I ( 2 1 )  
CL1.NICA.L TAJSOXAI'OR'r' DATA OI\! INL;IVIL'UAL DOGS 

FED ZCII.F.iI? RP FOR THREE, M9NTIlS 

Dog No.: 1135 
Sex: Female 
Group : 500 ppm --- .- 

.I_ Months on Test 

1 2 3 -- Con t r c) 1 - 
Hematology 

Erythrocytes 
Hemoglobin 
Hematocrit 
Leucocytes 
DIFFERENT IAL 

Seg. 
Juv . 
Myel. 

Neutrophi 1 s 

Lymp ho cy t e s 
Eo s inophils 
Monocytes 
Basophils 
Atyp ica 1 s 
Nucleated RBC 

Biochemistry 

Glucose 
Urea Nitrogen 
Choles t ero 1 
Alk.  Phos. 
GPT 
Total Protein 
A /G 
Crea t inine 
Bilirubin 
Albumin 

Urinalysis 

Volume 
Appearance 
Osmolality 
Occult Blood 
Sugar 
Acetone 
PH 
Urobilinogen 
Ril irubin 
Yr o t e in 
Crea t in h e  
MICROSCOP IC 
RBC ' s 
WBC'S 
Epithelial 
Bacteria 
Cast 

7.04 
18.8 
49  
10.9 

66 
66 
0 
0 

32  
1 
1 
0 
0 
0 

102 
13 

130 
7.0 
6 
6.7 
1.40 
0.5 
0.2 
3.9 

60  
D,Y, C1, P 

1871 
N 
Tr 
N 
6.6 
0.1 
N 
Tr 
202 

0 
0- 1 
0-2 
1i- 
0 

5.68 
14.6 
47 
1 l . 2  

7 2  
7 1  
1 
0 

25 
0 
3 
0 
0 
0 

110 

150 
6.6 
- 9 
5 .8  
1.09 
0.5 
0 .2  
3.0 

a 

165 

1.136 
N 
N 
N 
7.0 
0.1 
N 
Tr 
83 

Y, c1, P 

0 
0-2 

0 
1-1 
0 

7.08 
17.8 
4 8  
11.4 

7 1  
69 

2 
0 

24 
5 
0 
0 
0 
0 

118 
11 

2 05 
8.0 
9 
5.8 
1.05 
0.6 
0.3 
3.0 

160 
A, C1, P 
1.467 

N 
1+ 
N 
8.0 
1.0 
P 
1+ 

118 

0 
0- 1 
0 - 5  
24- 
0 

7.24 
18.0 
48  
12.4 

7 4  
72  

2 
0 

2 4  
2 
0 
0 
0 
0 

104 
23 

235 

10 
6.5 

6.6 
0.90 
0.7 
0.4 
3.1 

160 
D,Y,  C1,P 

1488 
N 
Tr 
N 
7.0 
1.0 
N 

T r  
154 

0 
0 

0- 1 
24- 
0 

6.64 
16.5 
43 
1.1.2 

60 
58 

2 
0 

22 
16 
2 
0 
0 
@ 

1.10 
22 

285 
4.2 
4 
6 . 8  
0 .  so 
0.8 
0.3 
3.0 

145 
A, C 1  
2098 

N 
N 
N 
6.8 
1.0 
P 
Tr 

182 

0 
0 
0 
1+ 
0 



APPiUTDIX I (22 )  
C L I N I C A L  LABORATORY DATA ON IXD?VIl)l.JAL DOGS 

FED ZONYL@ RP FOR THREE hIONTES 

Dog No, : 1140 
Sex: Female 
Group : 500 ppm -~ I-_- - 

Months on T 2 s t  

Hematology 

Erythrocytes  
Hemog lob i n  
Hematocrit 
Leucocytes 
DIFFERENTIAL 

Neu t r o p  h i  i s 
Seg. 
Juv . 
Myel. 

L ymp ho cy t e s 
Eosinophi ls  
Monocytes 
Bas oph i 1 s 
Atyp ica l s  
Nucleated RBC 

Biochemistry 

Glucose 
Urea Ni txogen  
C ho l e s  t e r o l  
Alk. Phos. 
GP T 
T o t a l  P r o t e i n  

Crea t in tne  
B i l i r u b i n  
Alb,min 

-- 

A /G 

U r  i n a l y  s i s  

Volume 
Appearance 
Osmola l i t y  
Occult Blood 
Sugzr 
Ace tone 
PH 
U r  ob i 1 irio g en  
B I1 i r u b  i n  
P r o t e i n  
Crea t in ine  
MICROSCOP I C  

KBC I s 
wsc I s 
Ep i t h e  1 i a l  
Bac te r i a  
Cast 

Contro 1 

6.20 6.40 
15.5 16.5 
41 44  

8.2 7.3 

62 72 
6 1  71 
1 1 
0 0 

34 26 
3 2 
0 0 
1 0 
0 0 
0 0 

119 
10 
170 
10.7 
7 
6.1 
1.25 
0.8 
0.1 
3.4 

485 
L, Y, c1, P 

209 
N 
N 
N 
7.2 
0.1 
N 
I? 

- 14 

0 
0-2 
0-2 
3t- 
0 

122 
9 

170 
10.9 

3 
6.0 
1.30 
0.6 
0 .1  
3.4 

165 
Y, CI., P 

951 
N 
N 
N 
8.0 
0.1 
N 
N 

74- * 

0 
0 

0- 1 
2 4- 
0 

6.44 6.68 6.16 
16.4 17.1 15.7 
45 45 4 1  
10.5 11.1 7.7 

6 1  
61 
0 
0 

33 
4 
2 
0 
0 
0 

120 
17 

165 

10 
8.3 

5.9 
1.15 
0.5 
0.3 
3.2 

100 
D , P , C l  

13 10 
N 

T r  
N 
7.2 
1.0 
N 

T r  
102 

0 
0-2 

0 
1+ 
0 

69 
69 
0 
0 

26 
5 
0 
0 
0 
0 

110 
22 
170 

6.9 
9 
6.1 
1 .12  
0 .6  
0.3 
3.2 

90 
A, c 1. 
2151 

N 

hl 
7.2 
1.0 
P 
I.+ 

204 

m 1.1: 

0 
0-1  

0 
I+ 
0 

68 
6 8  
0 
0 

25 
7 
0 
0 
0 
0 

117 
17 

200 
4. 7 
6 
6 . 1  
1.54 
0.7 
0.3 
3.7 

85 

1814 
N 
N 
N 
7.2 
1.. 0 
P 
1+ 

196 

D, ‘I, C I ,  I? 

0 
0 

0- I 
23- 
0 



APP'ET\QIil I ( 2 3 )  
CLINICAL LABORATORY DATA ON  T N D I V I D U A L  DOGS 

FED ZOhTLp RP FOR TIXEE MONTHS 

_ _ ~ -  

Dog No.  : 1143 
Sex : Female 
Group: 500 p ~ m  

Months on Test  

Hemato logy 

Erythrocytes 
EIemog lobin 
Hematocrit 
Leucocytes 
DIFFERENTIAL 

Neu trophi 1 s 
Seg. 
Juv. 
Myel. 

Lymp hoc y t- e s 
Eosinophil s 
Monocytes 
Bas op hi 1 s 
Atyp ica 1 s 
Nucleated RBC 

Biochemistry 

Glucose 
Urea Nitrogen 
Cholesterol 
Alk. Phos. 
GPT 
Total Protein 
A /G 
Creatinine 
B il i rub in 
Albumin 

Urinalvsis 

Vo lane 
App ear anc e 
Osmol-ality 
Occul t  Blood 
Sugar 
Acetone 
PH 
IJrobi linogen 
Bi 1 irubin 
P r o  t e in 
Creatinine 
MICROSCOPIC 

RBC ' s 
WBC ' s 
Ep i t 11 e 1 i a 1 
Bacte.ria 
Cast 

Contro l  1 2 3 

5.84 6.28 5.72 6.40 5.92 
14.3 1.5.8 13.8 i5 .9  15.7 
36 41  3 7  40 41  
16.1 14.8 11.3 15.5 11.3 

70 
68 

2 
0 

24 
1 
5 
0 
0 
0 

116 
11 

145 
3.7 
7 
6.1  
1.12 
0.5 
0.1 
3.2 

150 

120.5 
N 
N 
N 
7 . 0  
1.0 
N 

T r  
,- 144 

Y: c1, P 

74 
7 3  
1 
0 
17 
5 
4 
0 
0 
0 

112 
12  

i60  
4.7 
4 
6.4 
1.05 
0 . 8  
0.1 
3.3 

140 
Y, C i ,  P 
1079 

N 
N 
hT 
6.8 
1.0 
?;I 

T r  
146 

68 
68 
0 
0 

30 
2 
0 
0 
0 
0 

93 
32 

170 

11 
6.5 

5.7 
0.97 
0.6 
0.3 
2 .8  

170 
D , Y , C l  

1320 
N 
N 
M 
6.8 
1.0 
N 

T I  
102 

60 
60 

0 
0 

31 
9 
0 
0 
0 
0 

106 
32 

200 
5.4 
9 
6.6 
0.99 
0.7 
0.8 
3.3 

67 
67 
0 
0 

29 
4 
0 
0 
0 
0 

109 
33 

220 

11 
4.1 

6.6 
1.34 
0.9 
0 .9  
3.8 

150 205 
Y , C l , P  D,Y,CI,P 
1714 1252 

N N 
N N 
1: N 
6.8 7.0 
1.0 0 .1  
P P 

T r  Tr 
146 114 

0 0 0 0 0 
0 0 0-1 0 0 
0 0-  1 0 0 0 
2+ I-!- 34- 4+ 1+ 
0 0 0 0 0 



APPENDIX I (24 )  
CLINICAL TABORATIDRY DATA O X  INDTVLDUAL DOGS 

FED ZOinL'B PZ FOR THREE MONTIE 

Dog No.: 11/+s! 
Sex: Female 
Group : - - -_-__.- 

500 ppin 

Heriia t 0 10 gy 

Ery th rocy te s  
Hemo g 1 ob in 
Hemat oc r it 
T,euco cy t e  s 
DIFFERENTIAL 

Neutrophi 1 s 
Seg. 
Juv . 
Myel. 

Lymphocytes 
Eos inoph i l s  
Monocytes 
Basophi ls  
A t  yp ica 1 s 
Nucleated RBC 

Biochemistry 

Glucose 
Urea Nitrogen 
Cho les t e ro l  
Alk. Phos. 
GPT 
To ta l  PrOteiTi 
A /G 
C r e a t i n i n e  
B i l i r u b i n  
Albumin 

U r  i n a  l y  s i. s 

Vo lune 
Appearance 
O smo la1 i t y  
Occult Rlood 
Sugar 
Acetcm 
P 11 
L'r o b i 1 ino  g en 
B i l i r u b i n  
P r o t e i n  
C r e a t i n i n e  
MICROSCOPIC 

REC ' s 
\JBc ' s 
Ep i t  12 c 1 i a  1 
B ac. t c r i a 
Cast 

Control  -- 

6.64 
15.9 
43 
11.5 

78 
78 
0 
0 

22 
0 
0 
0 
0 
0 

104 
39 
170 

2.0 
9 
6.7 
0.76 

0.1 
2.9 

- 

100 
L, A, c1 

1950 
N 
N 
N 
6.4 
0.1 
N 
N 

184 

0 
0 

0- 1 
2+ 
0 

6.40 
15.6 
41 
16.0 

75 
74 
1 
0 

2 3  
0 
2 
0 
0 
0 

170 
37 

150 
5.2 
9 
6.2 
1.11 
1.1 
0.1 
3 . 3  

90 
A, C 1  
2525 

P 
N 
M 
6 . 4  
0.1 
N 
N 

184 . 

0 
0 

0- 1 
3+ 
0 

lvlonths on T e s t  -- -- 

I 

1 2 3 --- 

4.20 
14.8 
40 

9.2 

65 
65 
0 
0 

33 
1 
1 
0 
0 
0 

116 
23 

180 
10.7 
19 
5.6 
1.03 
0.6 
0.2 
2.8 

130 
D, A, C1, P 

2460 
I? 
1+ 
N 
6.6 
1.0 
N 

T r  
130 

0 
0- 1 
0- 1 
1+ 
0 

6.76 
16.6 
43 
12.6 

70 
70 
0 
0 

28 
1 
1 
0 
0 
0 

112 
23  

2 15 
10.7 
11 
5.6  
0.87 
0.7 
0.2 
2.6 

195 
D, Y, c1, P 

1.546 
N 
N 

7.0 
1.0 
N 

T r  
112  

0 
0- 1 

0 
2+ 
0 

p.J 

6.52 
16.0 
43 
11.0 

77 
75 
2 
0 

22 
1 
0 
0 
0 
0 

89 
26 

2 15 
11.2 
13 

6.4 
0.89 
0.8 
0.7 
3.0 

165 
L,A,Cl,P 

2281 
N 

T r  
N 
6.4 
1.0 
P 

T r  
148 

0 
0- 1 
0-4  

2+ 
0 



APPISRDIX I (25) 
C L I N I C A L  LAEORATOIIY DATA ON I N D I V I D U A L  DOCS 

FED ZQNYT? RP FOR THREE MONTHS 

Dog No.: 1136 
Sex: Female  
- Group : 750 ppm -- 

Con t r o 1 

- 
Mocths on T e s t  

-I-__~- 

1 2 3 
Hematology 

ErythrGcytes 
Hemoglobin 
Hema t o c r  it 
Leucocytes 
DIFFERENTIAL 

Neutrophi ls  
Seg. 
Juv, 
Myel. 

Lymp hoc y t e s 
Eos inop h i  Is 
Mono cy t e s 
Basophils 
A typ ica l s  
Nucleated RBC 

Biochemistry 

Glucose 
Urea Nitrogen 
Choles t e r o  i 
Alk. Phos. 
GPT 
To ta l  P r o t e i n  
A /G 
Creat inine 
B i l i r u b i n  
Albumin 

U r  i n a  1ys i s  

Volume 
Appearance 
0 smo la  l i t y  
Occult Blood 
Sugar 
Ac P tone 
PH 
U r  ob i 1 irio g er? 
B i  l i m b  i n  
P r o t e i n  
C r e a t i n i n e  
PZICROSCCPIC 

RBC s 
TJRC s 
E p i t l i e l  i a  1 
B a c t e r i a  
Cast 

6.40 
17.4 
46 
17.3 

6 8  
68 
0 
0 

27 
5 
0 
0 
0 
0 

102 
12 

120 
4.8 
5 
6.4 
1.24 
0.5 
0.1 
3.5 

275 
D, Y, C 1 ,  Y 

1677 
N 
N 
N 
7.0  
0.1 
N 

T r  
- I30 

0 
0 

0-1 
1+ 
0 

6.64 
17.7 
46 
14.0 

64 
61 

3 
0 

24 
10 

2 
0 
0 
0 

90 
1 2  

140 
4.7 
2 
5.9 
1.50 
0.7 
0.2 
3.5 

185 
3, Y, C 1 ,  F 

1388 
N 
N 
N 
8.2 
1.0 
N 

T r  
1 i o  

0 
0 
3-i 

24- 
0 

7.04 6.48 6.88 
17.4 16.2 17.3 
48 42 46 
16.9 14.8 10.5 

7 1  
6 8  

3 
0 

21  
8 
0 
0 
0 
0 

94 
2 1  

2 10 
6.3 
8 
6.3 
0.75 
0.6 
0.4 
2,8 

195 
A, c1, I? 
1772 

N 
Tr 

N 
7.0 
1.0 
N 
Tr 

114 

0 
0-1 
0 .- 1 

I+ 
0 

63 
6 2  
1 
0 

26 
11 
0 
0 
0 
0 

106 
1 2  

275 
7.6 
9 
6.6 
0.98 
0.6 
0. 1. 
3 . 3  

49 
49 

0 
0 

33 
18 
0 
0 
0 
0 

109 
12 

235 
7.9 
7 
6.9 
0 .  G3 
0.6 
0.2 
2.7 

135 150 
D , Y , C l , P  D , T , C l , P  

1609 1735 
N 
Tr 

N 
8.2 
1.0 
P 

T r  
132 

N 
Tr 
N 
7.2 
1.0 
P 

T c 
242 

0 0 
0 1-5 

C - 2  c-3 
I.+ 3+ 
0 0 



DO& N o . :  1139 
Sex: Female 

-7- 

_.-_I_ -I 

Group: /20 13pIll 

Months on T e s t  

Hzma t o lo= 

Erythrocytes  
%,og l o b  i n  
Hema t oc r  it 
'I, e uc o c y t e s 
DIFFERENTIAL 

Neutrophi ls  
Seg. 
Juv a 

Myel. 
Lymphocyte s 
Eosinophi ls  
Monocytes 
Basophils 
Atypicabs 
Nucleated MC 

Biocheini s t r y  

G l u c  o s e 
Urea Nitrogen 
Cho les t e ro l  
Alk. Phos. 
GPT 
T o t a l  P r o t e i n  
h /G 
Crea t in ine  
B i l i r u b i n  
A 1.bumin 

Urinaly s i s  

Vo lune 
APPe- ar anc e 
0 smo l a  1 i t 
Occult  Blood 
Sugar 
A c e tone 
PH 
Urob i 1 ino g en 
Bil . irubin 
P r o t e i n  
Crea t in ine  
MICROSCOPIC 

RBC ' s 
WBC'S 
Ep i t h e 1 i a 1 
h c t e r i a  
Cast 

Cont ro l  -- 

6.08 6 .24  
16.7 17.4 
43 45  
12.7 11.8 

66 
66 
0 
0 

29 
2 
3 
0 
0 
0 

104 
19 

170 
6.1 
7 
6.2 
0.97 
0.5 
0.1 
3.1 

160 
Y , C l , P  
1399 

N 
N 
E 
7.0 
1.0 
N 

T r  
112 

0 
0-2 
0-1 

2+ 
0 

70 
68 
2 
0 

27 
1 
2 
0 
0 
0 

110 
13 

170 
5.9 
3 
6.2 
1.00 
0.6 
0 .1  
3.1 

80 
Y , C l , P  
12 10 

N 
N 
N 
7 .0  
0.1  
N 

T r  
128 

0 
0-2 
0 
2 -r 
0 

1 2 3 - 

4.40 7.28 6.64 
16.5 18.5 17. I 
44 48 45 
11.5 16.6 10.8 

7 1  
7 1  
0 
0 

24 
5 
0 
0 
0 
0 

98 
2 I. 

190 

12 
9.6 

5.8 
1.35 
0.6 
0.3  
3.3 

90 
Y, c3. 
'2535 

N 
T r  

N 
2.0 
1.0 
P 

T r  
94 

79 
78 
1 
0 

2 1  
0 
0 
0 
0 
0 

120 
14 

250 
10.1 
1.3 

6.4 
1.16 
0.7 
0.1 
3.4 

75 
Y , C l , P  
1493 

P 
N 
N 
7 . 0  
0.1 
P 

T r  
172 

62 
62 

0 
0 

30 
5 
3 
0 
0 
0 

99 
15 

34.0 
9.3 
9 
6.8 
0.92 
0.6 
0 .1  
3.3 

90 
Y,C1 
1562 

N 
N 
N 
7 . 2  
1. . 0 
P 

T r  
158 

0 1.-6 0 
0- 1 0-2 0-2 
0- 1 0- 1 0-4 

I+ 24- 2 -t 
0 0 0 



Hemnto lo= -- 
Erythrocyte  s 
Beniog l o b  irr 
Rexatocri  t 
Leucocytes 
D IF  FFRE W TAL 

Neutrop h i 1  s 
Seg. 
Juv. 
Myel. 

Lyrrpliocytes 
Eo s inop h i 1 s 
Monocyte s 
Basophils 
Atypica l  s 
Nucleated R a C  

B i o  c h emi s t r l  

Glucose 
U r e a  Ni t rogen  
Cho 1 e s i: c r c 1. 
Alk.  Phos. 
GP'T 
Tota l  P r o t e l ~ i  
A /G 
Crn-atinine 
3 i 1 ir ub i n  
Albmin  

--.-~-_._ 

- Urina lys i s  

Volume 
A? p e 3r anc e 
0 smo l a 1  i ty 

Siigar 
Acetone 
PH 
Uro!, i 1. inoger I 

B i l i r u b i n  
P r o t e i n  
C r e a t  i n  i.ne 
MICROSCOPlC 

REC ' S 

wsc ' s 
Epi the lLai  
Bac te r i a  
Cast 

O C C l l l t  E l O G r !  

c on t Ti) ..- 1 

6.40 
15.0 
38 
12.4 

80 
77 

3 
0 
17 

2 
1 
0 
0 
0 

1 1 2  
18 

160 
4.0 
7 
5.9 
1.31 
0.6 
0.2 
3.3 

1.50 
D,Y, C1,P 

1898 
N 
T\T 
N 
7.0 
1.0 
P 

T r  
, 1.84 

0 
0 
0 
2-k 
0 

6.80 
17.3 
45 
11.0 

72 
7 1  
1 
0 

25 
3 
0 
0 
0 
0 

115 
19 

185 
3.5 
4 
6 . 1  
1.32 
0 . 8  
0.2 
3.5 

150 
A, Cl, P 
i877 

N 
T r  
N 
7.0 
1,rJ 
N 
Tr 

188 , 

0 
0 
0 
2+ 
0 

7.32 
18.2 
50 
1 l .4  

79 
79 

0 
0 

20 
1 
0 
0 
0 
0 

80 
25 

200 
4 . 4  

6.1 
1.25 
0.7 
0.6 
3.4 

a 

135 
A, c1 
1 5  66 

N 
1+ 
N 
6.6 
1.0 
P 

T r  
125 

0 
0 

0-1 
3+ 
0 

7.76 
19.2 
50 
13.4 

77  
7 5  

2 
0 

22 
1 
0 
0 
0 
0 

i04 
27 

245 
6.4 
9 
6.6 
1.10 
0 .9  
0.7 
3.5 

145 
A, C1 
1898 

N 
N 
x 
5.6 
1.0 
P 
N 

I48 

0 
0 
0 
1 4- 
0 

7.12 
18.1 
4 8 
12.5 

70 
67 

3 
0 

29 
1 
0 
0 
0 
0 

100 
26 

2 15  

9 
6.5 
1.13 
0.8 
1 . 2  
3.4 

a. 6 

195 
A, C1, P 
2 194 

N 
N 
N 
6.8 
1.0 
P 

T r  
166 

0 
0- 1 
0 - 3 

2+ 
0 



n .. 3 -- I. --- Con t I: o I ------- 
Hematology 

Erythrocytes 
Hemoglobin 
Hematocrit 
Leucocytes 
DIFFERENTIAL 

Neutrophil‘s 
Seg. 
Juv . 
Myel. 

Lymphocytes 
Eosinophi ls  
Monocytes 
Basophi l s  
Atypical s 
Nucleated RBC 

- 3iocherni.s tT 

G 111 co s e 
Urea Ni t rogen  
Cholesterol 
Alk.  Phos. 
GPT 
Total Protein 

Creatinine 
Ri L irubin 
A Ibwnin 

A /G 

Urinalysis 

V o  lune 
Appearance 
Osmolality 
Occult Blood 
Sugar 
X c e t m p  
PH 
Urobilinogen 
B i 1 irub in 
Pro t e in 
Cr ea t Cnin? 
r”1CROScOPIC 

RBC ‘ s 
WBC ‘ s 
E p i t h e l i a  1 
Bzc t e r  ia 
Ca s t  

6.28 
15.8 
42 

9.2 

59 
58 
1 
0 

41 
0 
0 
0 
0 
0 

PO6 
26 

150 
3.1 
8 
5.8 
1,11 

0.2 
3.1 

- 

115 
D, Y, C1,  P 

1777 
N 
N 
N 
6.8 
1.0 
P 

T r  
174 

0 
0-1 
0 -- 1. 

2-l- 
0 

6.88 
16.5 
43 
11.8 

7 1  
70 
1 
0 

29 
0 
0 
0 
0 
0 

116 
25 

160 
2.9 
5 
5.9 
1.10 
0,8  
0.4 
3.1 

1 LO 

1856 
1\T 
14 
ra 
6.8 
1 , 0  
P 
N 

184 

:D, Y, c1 

0 
0 
c) 

14- 
0 

7.08 
1.7.0 
47 
12.9 

56 
S 6  

0 
G 

34 
8 
2 
0 
0 
0 

108 
2 5  

235 

12  
4.4 

6.2 
1.24 
0.7 
0.3 
3.4 

180 
D , Y ,  c1  

1436 
N 
N 
N 
7 .0  
1.0 
P 

T-r 
1.14 

0 
0 
0 
3-l- 
0 

7.28 
17.7 
46 
14.4 

51 
50 

1 
0 

38 
9 
2 
0 
0 
0 

123 
22 

260 

13 
4.6 

6.3 
1.03 
0.8 
0.3 
3,2 

33 
Y, c1 

392 
P 
N 
hT 
7.0 
0 .1  
P 

T r  
SO 

0 
0-1 
0-2 
i-l- 
0 

7.16 
17.3 
46 
1 1 . 2  

67 
66 
1 
0 

28 
5 
0 
0 
0 
0 

112 
31 

3 10 

1 1 
3 .4 

7.0 
0.94 
0.  t3 
0.4 
3 . 4  

125 
D , Y , C l  

2034. 
N 

T r  
N 
7 . 0  
1.0 
P 

Tr 
208 

0 
0- 1 
0 - 2 

2-1- 
0 



APPENDIX I (29) 
CLINICAL MBORATOKY DATA ON I N D I V I D U A L  DOGS 

FED ZONYL@ R? FOR 'L'HREE MONTHS 

- ~ - ~~ ~ 

Dog No.: 1134 
Sex: Female 
Group: 2500 I pprll - 

- Months on T e s t  -- 

Hematology 

Erythrocytes  
Hemoglobin 
Hematocrit 
Leucocytes 
DIFFERENTIAL 

Seg. 
Juv . 
Myel. 

Neutrophi 1 s 

Lymphocytes 
Eo s inophi  1s 
Monocytes 
Basophils 
Atypicals  
Nucleated RBC 

Biochemisrry 

Gluco s e 
Urea Nitrogen 
Cho l e  s t e r o  1 
Alk. Phos. 
GPT 
To ta l  P r o t e i n  
AIG 
Crea t in ine  
B i l i r u b i n  
Albumin 

U r i n a l y s i s  

Volume 
Appearance 
Osmolality 
Occult  Blood 
Sugar 
Acetcne 
PH 
Urobilinogen 
B i l i r u b i n  
P r o t e i n  
Crea t in ine  
MICROSCOPIC 

RBC s 
WEC'S 
Epi.thelia I 
B a c t e r i a  
Cast 

Control  

5.68 6 .64  
17. G 18.1 
44 46 
10.5 9.0 

57 
57 

0 
0 

38  
3 
2 
0 
0 
0 

11.2 
11 

140 
4.4 
8 
6.3 
1.37 
0.5 
0.1 
3.6 

120 
D, Y, C1, P 

2116 
N 

T r  
N 
7.0 
1.0 
N 

T r  
. 156 

6 5  
65  
0 
0 

30 
3 
2 
0 
0 
0 

100 
9 

155 
6.8 
3 
6 .2  
1.15 
0.6 
0.2 
3.3 

130 
D, Y,  C 1 ,  P 

1798 
N 

T r  
1i 
7.0 
1.0 
N 

T r  
124 . 

0 0 
0- 1 0 

0 0-1 
2+ 1+ 
0 0 

6.40 6.60 
16.8 17.1  
45 44 

9.0 13.2 

67 
66 
1 
0 

27 
3 
3 
0 
0 
0 

9 1  
13 

235 
15.4 
14 

6.5 
0.94 
0.6 
0 .3  
3.1 

165 
A, C 1 ,  P 
1724 

N 
T r  

N 
6.8 
1.0 
N 
N 

116 

7 5  
7 3  

2 
0 

19 
4 
2 
0 
0 
0 

110 
1 6  

2 93 
17.7 
24 

6.7 
0.97 
0.8 
0.2 
3.3 

1.75 
D, Y, C 1 ,  P 

1436 
N 
N 
N 
7.0 
1.0 
P 
N 

100 

0 0 
0- 1 0 

0 0 
3+ 3+ 
0 0 

6.60 
16.8 
44 

9.1 

68 
68 

0 
0 

29 
3 
0 
0 
0 
0 

124 
17 

285 
15.2 
17 

6.8 
1.05 
0 .8  
0.5 
3.5 

170 
A , C l , P  
1903 

N 
N 
N 
7.2 
1.0 
P 
It- 

144. 

0 
0 

0- 1 
3+ 
0 



Hematology 

Erythrocytes  
Hemoglobin 
Remat o c r  i t 
Leucocytes 
D IFFEREhT IAL 

Seg. 
Juv , 
Myel. 

Neutrophi ls  

Lymphocytes 
Eo s inoph i Is 
Monocytes 
Bas ophi 1 s 
A t  yp ?'.c a 1 s 
Nucleated RBC 

B j. o ch e m i  s t r y  

Glucose 
Urea Nitrogen 
Cho 1 e s t  e ro  I 
Alk. Phos. 
GPT 
T o t a l  P r o t e i n  
A /G 
C r e a t i n i n e  
B i l i r u b i n  
Albumin 

- 

Urinalps i s  

Volume 
Appe- a1 - anc e 
0 smo l a  1 ?Lty 
Occult  Blood 
Sugar 
Acetone 
PH 
Urob j- 1 h o g  en 
B i l i r u b  i n  
Fro t e i n  
Crea t in ine  
MICKOSCOPIC 

RBC ' s 
WBC ' s 
E p i t  he I i x 1 
Bac te r i a  
Cast  

C on t  r 02 

6.52 
17.1 
44 

8.5 

73  
72 
1 
0 

22 
3 
2 
0 
0 
0 

104 
14 

175 
8.0 
6 
6.5 
1.09 
0.4 
0 .1  
3.4 

270 
Y, C1, P 
1399 

N 
N 
N 
7.0 
0.1 
N 

T r  
104 

0 
0- 1 
0-1 

2-1- 
0 

6.58 
17.4 
45 

7.7 

69 
69 
0 
0 

20 
8 
3 
0 
0 
0 

1.02 
I. 1 

180 
7.6 
3 
6.3 
0.97 
0.6 
0.2 
3.1 

380 

93 1 
N 
N 
R 
7.0 
0.1 
N 
N 

72 

0 
0 -1  
0- 1 
4-k 
0 

Y, c1, P 

-_-- Months on Test 
-___I- 

1 2 3 

5.84 
1.4.9 
39 
10.7 

70 
70 

0 
0 

28 
2 
0 
0 
0 
0 

90 
2 1  

348 
12.8 
11. 

6.6 
0.88 
0.6 
0 .3  
3.1 

415 
Y, C 1  

b s4 
N 
N 
N 
6.8 
0.1 
N 
N 

48 

0 
0 

0-1 
3 -I- 
O 

5.16 
12.8 
3 1  

9.7 

77 
75  

2 
0 

23 
0 
0 
0 
0 
0 

120 
17 

436 
14.1 
16 

6.7 
0.78 
0.7 
0.2 
2.9 

2 30 
Y, C I ,  P 

8bL 
N 
N 
K 
7.0 
1.0 
P 
N 

82 

0 
0- 1 

9 
4-t- 
0 

6. 1.6 
15.3 
41 

7 .4  

63 
60 
3 
0 

34 
1 
2 
0 
0 
0 

108 
3.6 

275  
13.5 
17 

6.3 
1.28  
0 . 8  
0.2 
3.5 

1.75 
A, C1, D 

1420 
$1 
N 
N 
7.2 
1.0 
N 

Ilr 
158 

0 
0 
0-1 

2-t- 
0 



0 
+z 
0 
0 
0 

8iT 
J6 
N 

0.1 
O'L 
N 
N 
N 
Fi9T-Z 

d'T3'V 
591 

6'Z 
z-0 
O'T. 

98 '0 
c.9 

9'8 
SI 

SEZ 
IZ 
201 

0 
0 
0 
T 
ET 
5z 
0 
0 
T9 
I9 

5 '8 
6E 

6 '9T 
ZL '5 

$0 
P* 0 
nr rrt 

P 
w3 
ps P. 
or nw (Drt 
YO 
P- a 
0 
851 
JL 
N 

0 'T 
9'9 
N 
N 
N 
55€Z 

d '13 cv 
591 

I @€ 

5'0 
3 '0 

68 '0 
9'9 

1'6 
91 

092 
8Z 
801 

0 
0 
0 
0 
L 
LZ 
0 
0 
99 
99 

L *VT 
09 

6 *ST. 
95 'z; 

0 
+z 
1-0 
1-0 

0 

P9T 
JZ 
N 

0'1 
O'L 

N 
XL 
N 
99TZ 

S1 1 
d 'I3 'v 

T'E 
z "0 
L'O 

z0 *T. 
T. '9 

T'9 
91 

59z 
€Z 
Z6 

0 
0 
0 
0 
9T 
OE 
0 
Z 
ZS 
VS 

c *ET 
9C 

9 *ET. 
87,'s 

0 
+T 
E-0 
0 
0 

'7+; I 
JL 
N 

0.I 
8'9 
N 
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9 '9 
E 
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ss1 
oz 
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C 
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L 
8Z 
0 
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59 
s9 

E'ZT 
I ? 

F"9T 
00 '9 

0 
-I-T 

0 
0 

SOT 
N 
N 

5 '0 
8'9 

N 
N 
N 
99iT 

d cl 3 A Ca 
09Z 

V'E 
9 '0 
9'0 

T.1 *1 
9'9 

8 
5'E 

0.91 
6Z 
01 1 

0 
0 
0 
0 
9E 
€Z 
0 
I 
09 
It/ 

I'9T 
19 

1 O9T. 
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Dog Eo. : 1146 
Sex: Fema I. P. 

Group: 2500 ppm ._ 
I- --- --___- ---_- 

Hematology 

Ery th rocy te s  
Hemoglobin 
Hema t: o c r  i t 
Leucocytes 
D IFPERFAT 1A L 

Neutrophils 
Seg. 
J iv .  
Myel. 

Lymphocytes 
Eosinophi ls  
Nonocy t e s 
Basophi ls  
Atyp icals  
Nucleated RBC 

Ricchemis try 

G luco  s e 
Urea Nitrogen 
C h o l e s t z r o l  
Alk. Phos, 
GFT 
T o t a l  P r o t e i n  
A /G 
C r e a t i n i n e  
B i l i r u b i n  
Albumin 

--- 

Urinalysis 

V o  l u n e  
Appearance 
0 srnd2 13- 1 Lty 
Occcrlt Blood 
Sugar 
Acetone 
P d  
Urobilinogen 
B i l i r u b i n  
P r o  t e i n  
C r e a t i n i n e  
MICROSCOF I C  

RBC ' S  
WBC ' s 
E p L t he 1 i a. 1 
E s c t c r i a  
Cast 

- 

Control  .-- 

6.48 
15.4 
40 
11.1 

67 
66 
1 
0 

31 
0 
2 
0 
0 
0 

97 
1s 

155 
3.8 
6 
5.8 
1.17 
0.6 
031 
3.1 

2 00 

1. I85 
N 
N 
B! 
7.2 
0.1 
N 

T r  
108 

0 
0 

0-1 
2-!- 
0 

Y, c1, P 

6,72 
16.7 
44 

8.6  

64 
64 
0 
0 

35 
1 
0 
0 
0 
0 

108 
15 

175 
4.0 
3 
6.0 
1.41 
0.7 
0. I. 
3.5 

110 
Y, Cl 

74.3 
N 
N 
N 
7.0 
0.1 
N 
Tr 

136 

0 
0-2 
0- 1 

3 t- 
0 

5.88 
14.3 
38 
11.4. 

6 1  
6 1  

0 
(> 

31 
5 
3 
0 
0 
0 

110 
26 

260 

11 
7.8 

6.3 
1.07 
0.6 
0.2 
3 - 3  

140 

124.7 
N 
w 
N 
7.0 
0.1 
N 
Tr 
96 

0 
0-1 
0-1 

?i+ 
0 

Y, c1, P 

6.00 
14. 2 
36 
12.3 

65 
65 
0 
0 

34 
0 
1 
0 
0 
0 

116 
2 3  

2'70 

17 
3 . 3  

6.2 
1.06 
0.8 
0.1 
3.2 

80 
D , Y , C ;  

1.724 
N 
N 
N 
7 .  2 
1. (i 
N 

Tr 
158 

0 
0 

0-2 
I! t- 
0 

5.58 
15.0 
39 
12 .6  

62 
62 

0 
0 

30 
6 
2 
0 
0 
0 

112 
19  

2 30 

12 
8.9 

6.6 
1.28 
0.9 
0 . 1  
3.7 

95 
D,A, C1, P 

1942 
M 

T r  
N 
8.0 
1.0 
P 
1+ 

198 

0 
0 
0-1 

2-1- 
0 
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