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SUMMARY 

The case h i s t o r i e s o f two snow l e o p a r d s s t r i c k e n w i t h l i v e r 
c i r r h o s i s , one animal w i t h c h r o n i c l i v e r c o n g e s t i o n and, f o r t h e 
sake o f comparison, a f o u r t h animal w i t h e n d o m e t r i t i s are p r e s e n t e d 
t o g e t h e r w i t h data r e f e r r i n g t o l a b o r a t o r y i n v e s t i g a t i o n s and po s t 
mortem f i n d i n g s . 

The c l i n i c a l and p a t h o l o g i c a l p i c t u r e o f t h e two animals w i t h l i v e r 
c i r r h o s i s showed s i m i l a r f e a t u r e s l i k e l i v e r c i r r h o s i s and d i s o r d e r 
o f t h e c e n t r a l nervous system. I n t h e case o f l i v e r c o n g e s t i o n , 
a s c i t e s was an a d d i t i o n a l c h a r a c t e r i s t i c symptom. 

Repeated d e t e r m i n a t i o n s o f h e m a t o l o g i c a l p a r a m e t e r s , a c t i v i t i e s 
o f a l a n i n e - a m i n o t r a n s f e r a s e (GPT) and a s p a r t a t e - a m i n o t r a n s f e r a s e 
(GOT) as w e l l as v i t a m i n A c o n c e n t r a t i o n s i n plasma might be 
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h e l p f u l i n d e t e c t i n g these l i v e r d i seases a t an i n i t i a l stage 
and i n a l l o w i n g a p r o g n o s i s p e r t a i n i n g t o t h e course o f t h e 
d i s e a s e , 

INTRODUCTION 

Based on our e x p e r i e n c e , we t h i n k t h a t l i v e r f i b r o s i s and c i r r h o s i s 
m a i n t a i n a s i g n i f i c a n t p o s i t i o n among t h e diseases o f the snow 
l e o p a r d s k e p t i n z o o l o g i c a l gardens. F u r t h e r we l e a r n t by 
p e r s o n a l communication w i t h c o l l e a g u e s from z o o l o g i c a l gardens i n 
Prague, K r e f e l d , W e s t - B e r l i n and Hamburg t h a t diseases w i t h * s i m i l a r 
symptoms and case h i s t o r i e s have o c c u r r e d i n snow le o p a r d s o f 
t h e i r zoos. We t h e r e f o r e f e e l t h a t i t would be v a l u a b l e t o 
c o l l e c t and p u b l i s h a l l o b t a i n a b l e d a t a p e r t a i n i n g t o t h i s type 
o f d i s e a s e , i n o r d e r t o get a doc u m e n t a t i o n o f the b a s i c p r i n c i p l e s 
i n t h e responses o f t h e snow l e o p a r d t o t h i s d i s e a s e . Conclusions 
drawn from such data m i g h t t h e n a l l o w an e a r l y d i a g n o s i s o f t h e 
b e g i n n i n g l i v e r a l t e r a t i o n s l e a d i n g t o c i r r h o s i s w i t h r e s p e c t t o 
t a k i n g adequate countermeasures b e f o r e a f a t a l development i s 
i r r e v o c a b l e . 

As a f i r s t s t e p we have documented our own e x p e r i e n c e . T h i s 
c o n t r i b u t i o n does n o t presume t o be a comprehensive s t u d y , b u t 
the p r e s e n t a t i o n o f a b r i e f h i s t o r y and summary o f c l i n i c a l 
o b s e r v a t i o n s , l a b o r a t o r y i n v e s t i g a t i o n s ( 1 ) , p o s t mortem f i n d i n g s 
(1) and s u g g e s t i o n s f o r i n t e r p r e t a t i o n m i g h t p r o v i d e a p r e l i m i n a r y 
means whereby some t y p i c a l f e a t u r e s are demonstrated. 

RESULTS 

Snow l e o p a r d s have been kept i n t h e Basle Z o o l o g i c a l Garden s i n c e 
March 1 1 , 1970, but u n t i l t h e p r e s e n t r e p o r t ( J u l y 1978) no 
b r e e d i n g has t a k e n p l a c e . The f i r s t female d i e d a t a p p r o x i m a t i v e l y 
2 1/2 years o f age and the second, 6 1 / 2 - y e a r - o l d female, which 
i s s t i l l a l i v e , produced two s t i l l - b o r n cubs a t t h e end o f May 
1975. The male d i e d on January 30, 1976, a t about 8 years o f age. 
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I n c l u d e d i n t h i s s t u d y i s a l s o a f u r t h e r f a t a l case, namely an 
a p p r o x i m a t i v e l y 6 - y e a r - o l d female from H e l l a b r u n n , Munich. 

From t a b l e 1 i t can be seen t h a t t h e i n i t i a l symptoms, such as 
apathy and i n t e r m i t t e n t i n a p p e t e n c e , appeared a t the e a r l i e s t two 
months b e f o r e t h e animals d i e d , w h i l e d i s o r d e r s o f t h e c e n t r a l 
nervous system l i k e weakness o f t h e h i n d l e g s , swaying g a i t and 
i n c l i n e d head p o s i t i o n w i t h temporary s l i g h t t r e m o r s , o n l y became 
apparent about one month p r i o r t o d e a t h . On t h e o c c a s i o n o f 

a l 

a n o t h e r i m m o b i l i z a t i o n J due t o t h e n e c e s s i t y o f removal o f an 
i n g r o w i n g claw, t h e male, Basle I , was examined a g a i n two weeks 
b e f o r e i t s d e a t h . The p a l p a t i o n o f t h e abdomen r e v e a l e d an . 
e n l a r g e d l i v e r and t h e r e c o v e r y from n a r c o s i s was o b v i o u s l y 
p r o l o n g e d . 
At t h i s p o i n t i t s h o u l d be mentioned t h a t c l i n i c a l s i g n s b e l o n g i n g 
t o a n o t h e r syndrome as we suspected, were p r e s e n t i n the Basle 
male and female l o n g b e f o r e the onset o f l i v e r symptoms. They 
c o n s i s t e d i n a serous and l a t e r on mucopurulent o c u l a r d i s c h a r g e 
combined w i t h l o s s o f h a i r around t h e eyes and along the i n c r u s t e d 
margins o f t h e e a r s . An i n f e s t a t i o n w i t h notoedres c a t i was 
c o n f i r m e d by m i c r o s c o p i c a l e x a m i n a t i o n and c o n t r o l l e d t o some 
e x t e n t by i n s e c t i c i d a l d i p s . ^ ^ 

On A p r i l 13, 1976, the new female "Vappu" f e l l i l l . The symptoms 
o f p r o l o n g e d h e a t , an e n l a r g e d u t e r u s w i t h s l i g h t p u r u l e n t d i s c h a r g e 
as w e l l as a n o r e x i a l e d t o t h e d i a g n o s i s o f e n d o m e t r i t i s w i t h 
e v e n t u a l l y secondary impairment o f the l i v e r . Kanamycin J and 
o x y t o c i n * ^ were a d m i n i s t e r e d f o r a one-week p e r i o d . The p r o g r e s s 
o f t h e disease and t h e response t o t r e a t m e n t were c l o s e l y c o n t r o l l e d 
by h e m a t o l o g i c a l and c l i n i c a l c h e m ical analyses ( t a b l e s 3,4: 
f i g u r e 1 ) . I n c o n t r a s t t o t h e t h r e e o t h e r snow l e o p a r d s the female 
l fVappu l f r e c o v e r e d a f t e r 'about two weeks o f i l l n e s s . 

L a b o r a t o r y i n v e s t i g a t i o n s were o n l y p e r f o r m e d on t h e male, Basle I , 
th e f emale, Basle I I , and the female f ,Vappu f f. 

a) V e t a l a r , Parke Davis c) TAD 
b) Pervalenum, Pitman-Moore & Co.: E c t o r a l , d) S t r i e k e r 

ASID Bonz & Sohn GMBH; C y f l e e , Cyanamid 
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As shown i n t a b l e 2, t o t a l hemoglobin and mean c o r p u s c u l a r 
hemoglobin were c l e a r l y decreased i n Basle I and Basle I I d u r i n g 
t h e t e r m i n a l phase. The i n c r e a s e i n t o t a l l e u k o c y t e s and 
n e u t r o p h i l s was m a r g i n a l and e o s i n o p h i l i a was n o t observed a l t h o u g h 
b o t h snow l e o p a r d s were i n f e s t e d w i t h n o t o e d r e s c a t i . The 
lymphocyte count s t a y e d on a low number w i t h a tendency t o drop 
f u r t h e r . The normal range i n c a t s i s c o n s i d e r e d t o be 1,5 - 7,0 

e l 
G/l ; and appears t o be a p p l i c a b l e a l s o t o o t h e r animals o f t h e 
f e l i d a e f a m i l y ( 2 ) . 
f ,Vappu f f on the o t h e r hand demonstrated a p e r c e p t i b l e l e u k o c y t o s i s 
w i t h l e f t s h i f t d u r i n g the i n i t i a l , acute i n f l a m m a t i o n o f the 
endometrium ( f i g u r e 1 ) . F u r t h e r , t h e r e d b l o o d c e l l c o u n t , t o t a l 
hemoglobin, mean c o r p u s c u l a r hemoglobin and lymphocyte number 
dropped s i g n i f i c a n t l y d u r i n g t h e course o f t h e d i s e a s e . Normal 
v a l u e s f i n a l l y were found t o be r e s t o r e d a t t h e t i m e o f a r o u t i n e 
check-up, one year a f t e r t h e r e c o v e r y o f t h e animal ( f i g u r e 1 ) . 

I n a l l t h r e e snow le o p a r d s a s l i g h t i n c r e a s e i n plasma urea was 
f 1 

measured d u r i n g d i s e a s e , amounting t o 10,2 - 14, 1 mmol/1 . . I n 
a d d i t i o n , a remarkable i n c r e a s e i n t h e a c t i v i t y o f plasma GPT and 
a h i g h l e v e l o f plasma GOT were f o u n d i n Basle I and Basle I I 
( f i g u r e 2 ) . I n c o n t r a s t , "Vappu" showed a m i n i m a l r i s e i n plasma 
GPT on May 7, 1976, and plasma GOT a c t i v i t i e s which p r a c t i c a l l y 
s t a y e d w i t h i n t h e normal range a l t h o u g h a temporary s l i g h t 
e l e v a t i o n was r e c o r d e d ( t a b l e 3 ) . From our e x p e r i e n c e w i t h v a r i o u s 
animals o f the f e l i d a e f a m i l y i t can be s a i d t h a t plasma GOT 
a c t i v i t i e s between 30 and 40 IU/1 and GPT a c t i v i t i e s between 40 
and 50 IU/1 are s u s p i c i o u s and t h a t GOT l e v e l s above 40 IU/1 and 
GPT l e v e l s above 50 IU/1 appear t o r e f l e c t p a t h o l o g i c a l c o n d i t i o n s 
(3)· 
The number o f v i t a m i n A d e t e r m i n a t i o n s i n our snow l e o p a r d s i s 
v e r y s m a l l , b u t t h e r e s u l t s are n e v e r t h e l e s s u n e q u i v o c a l ( t a b l e 4 ) . 

e) = 1,5 - 7,0 χ 1 0 3 / y l 
f ) = 60 - 83 mg/100 ml 
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Low v i t a m i n A c o n c e n t r a t i o n s were measured i n plasma and l i v e r 
samples o f Basle I and t o a l e s s e r degree i n the plasma from 
MVappu f l d u r i n g d i s e a s e . A f t e r t o t a l r e c o v e r y o f "Vappu 1 1 i t s 
v i t a m i n A l e v e l amounted t o a v a l u e which was t h r e e times h i e r h e r 

t h a n d u r i n g i l l n e s s . For comparison, v a l u e s d e t e r m i n e d i n a d u l t 
man and i n f a n t s are added i n t a b l e 4. 

The p o s t mortem f i n d i n g s i n t h e l i v e r and b r a i n from t h e male, 
Basle J , and the Munich female were s i m i l a r . 

M a c r o s c o p i c a l l y a c i r r h o t i c l i v e r w i t h a c o a r s e l y n o d u l a r s u r f a c e 
and a f i r m c o n s i s t e n c y was found i n b o t h a n i m a l s . I n a d d i t i o n , 
t h e l i v e r o f Basle I was c o n s i d e r a b l y e n l a r g e d . No o b s e r v a t i o n s 
were o b t a i n a b l e on the macroscopic changes o f t h e l i v e r o f the 
f e m a l e , Basle I I . 

The macroscopic i n v e s t i g a t i o n o f t h e c e n t r a l nervous system on 
t h e o t h e r hand d i d n o t r e v e a l any v i s i b l e a l t e r a t i o n s i n a l l o f 
t h e t h r e e snow l e o p a r d s . M i c r o s c o p i c a l l y t h e l i v e r o f the male, 
Basle I , showed a severe l o s s o f h e p a t i c a c h i t e c t u r e and 
disappearance o f t h e c e n t r a l v e i n s was o b v i o u s . Well v a s c u l a r i z e d 
f i b r o u s s t r a n d s d i v i d e d t h e h e p a t i c c e l l s i n t o i r r e g u l a r groups 
and l o b u l e s . The c o n n e c t i v e t i s s u e c o n t a i n e d d i s s e m i n a t e d 
mononuclear i n f i l t r a t e s . A d j a c e n t t o the areas c o n s i s t i n g o f 
f i b r o u s t i s s u e , t e l e a n g i e c t a t i c a l l y d i l a t e d s i n u s o i d s were observed. 
F u r t h e r , s m a l l b i l e ducts were numerous and prominent and appeared 
t o be due t o a c t i v e p r o l i f e r a t i o n . The s c a r c e l y p r e s e r v e d l i v e r 
t i s s u e was s l i g h t l y h y p e r t r o p h i c and c o n t a i n e d l a r g e b i n u c l e a r 
c e l l s . 

I n c o n t r a s t t o these h i s t o l o g i c a l f i n d i n g s i n the male, the 
changes i n t h e l i v e r o f t h e female, Basle I I , resembled those o f 
c h r o n i c l i v e r c o n g e s t i o n . G r o s s l y , the l i v e r parenchyma was f a r 
b e t t e r p r e s e r v e d t h a n i n the male, Basle I . B l o o d - f i l l e d , congested 
channels extended between t h e c e n t r a l v e i n s . The c e n t r a l v e i n s 
themselves were i n f i l t r a t e d by p r o l i f e r a t i n g f i b r o u s t i s s u e and 
t h e s u r r o u n d i n g l i v e r parenchyma was a t r o p h i c and degenerated. 
The s i n u s o i d s appeared d i l a t e d . The l i v e r capsule was p a r t i a l l y 
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i n t e r m i n g l e d w i t h f i b r o u s t i s s u e and i n f i l t r a t e d by mononuclear 
c e l l s and v a r i e d i n i t s t h i c k n e s s . I n some area s , a h y p e r t r o p h y 
o f t h e serosa o f t h e capsule was observed and t h o u g h t t o be due 
t o t h e p r e s s u r e from t h e a s c i t e s f l u i d . 

No h i s t o l o g i c a l r e s u l t s were a v a i l a b l e from t h e female snow 
l e o p a r d o f Munich. The h i s t o l o g i c a l e x a m i n a t i o n o f t h e b r a i n o f 
Basle I r e v e a l e d a d i s t i n c t oedema i n t h e b o r d e r l a y e r between 
c o r t e x and medu l l a as w e l l as d i s s e m i n a t e d n e c r o b i o t i c f o c i i n 
the c o r t e x c e r e b r i , i n the s e p t a l n u c l e i and i n the c o r p o r a 
g e n i c u l a t a . 

I n t h e Munich snow l e o p a r d oedematous l o o s e n i n g o f t h e w h i t e 
substance was found i n the c e r e b r a l hemispheres, i n the b r a i n 
stem, i n t h e m e d u l l a o b l o n g a t a and t o a l e s s e r degree i n t h e 
c e r e b e l l u m . An obvious i n c r e a s e i n d e g e n e r a t i v e processes i n 
a s t r o c y t e s , which c o n s i s t e d i n e n l a r g e d n u c l e i and condensed 
c h r o m a t i n and m a t e r i a l i n t h e n u c l e a r p e r i p h e r y , was e s p e c i a l l y 
o bserved i n the b r a i n stem. 

No i n v e s t i g a t i o n s were p e r f o r m e d on b r a i n t i s s u e o f the female, 
Basle I I . 

DISCUSSION 

The c o n t r o l o f any disease i s e s s e n t i a l l y based on t h e p o s s i b i l i t y 
o f o b t a i n i n g a d i a g n o s i s a t an e a r l y stage and a l s o depends on t h e 
knowledge o f i t s e t i o l o g y . I n t h e p r e s e n t s t u d y we have shown 
t h a t l a b o r a t o r y i n v e s t i g a t i o n s i n t h e snow l e o p a r d m i g h t p r o v i d e 
a v a l u a b l e means by which c l i n i c a l o b s e r v a t i o n s are supplemented 
i n such a manner as t o get a p i c t u r e o f t h e a c t u a l s t a t e o f 
r e a c t i o n o f the snow Leopard i n a c e r t a i n disease and w i t h r e s p e c t 
t o o b t a i n more d e t a i l e d i n f o r m a t i o n on t h e s e v e r i t y o f the 
im p a i r m e n t o f a p a r t i c u l a r organ. 
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The r e a c t i o n o f the l e u k o c y t e s f o r example was e x t r e m e l y poor i n 
the case o f l i v e r c i r r h o s i s and c h r o n i c l i v e r c o n g e s t i o n , w h i l s t 
acute i n f l a m m a t i o n o f t h e endometrium produced a v e r y d i s t i n c t , 
c h a r a c t e r i s t i c a l change i n t h e w h i t e b l o o d c e l l p a t t e r n . 

T o t a l hemoglobin and mean c o r p u s c u l a r hemoglobin on the o t h e r hand 
appear t o be i n f l u e n c e d t o some e x t e n t by v a r i o u s disease processes. 

D e s t r u c t i o n o f the a n a t o m i c a l i n t e g r i t y o f t h e l i v e r c e l l s d u r i n g 
t h e course o f the c i r r h o s i s o r c h r o n i c l i v e r c o n g e s t i o n l e d t o the 
h i g h l y p a t h o l o g i c a l l e v e l s o f GPT, an enzyme which i n c a t s i s known 
t o be s p e c i f i c f o r t h e l i v e r ( 4 ) , and a l s o t o e l e v a t e d plasma GOT 
a c t i v i t i e s . S i m i l a r f i n d i n g s are r e p o r t e d i n humans w i t h l i v e r 
c i r r h o s i s ( 5 ) . E n d o m e t r i t i s on t h e o t h e r hand was f o l l o w e d o n l y by 
m a r g i n a l changes o f the enzyme p a t t e r n which were most p r o b a b l y due 
t o secondary, minor l i v e r c e l l a l t e r a t i o n s o c c u r r i n g d u r i n g t he 
acute i n f l a m m a t o r y stage and d u r i n g t h e t r e a t m e n t p e r i o d . 

Low v i t a m i n A l e v e l s were found i n l i v e r c i r r h o s i s as w e l l as i n 
e n d o m e t r i t i s , a f a c t w h i c h , as we suggest, p o i n t s t o a breakdown o f 
one o f t h e l i v e r f u n c t i o n s , namely the a b i l i t y t o s t o r e v i t a m i n A. 
L i v e r f u n c t i o n s may be d i s t u r b e d d u r i n g v a r i o u s diseases and 
i n d e p e n d e n t l y from or even p r i o r t o the occurrence o f a n a t o m i c a l c e l l 
damage ( 6 ) . 

Since o n l y v e r y few r e s u l t s o f c l i n i c a l and p a t h o l o g i c a l i n v e s t i g a t i o n s 
are a v a i l a b l e a t a l l , a c l a r i f i c a t i o n o f the e t i o l o g y and p a t h o g e n e s i s 
o f these l i v e r diseases i n the snow l e o p a r d i s e x t r e m e l y d i f f i c u l t . 
The t i m e course, case h i s t o r y and l a b o r a t o r y r e s u l t s from Basle I , o f 
which most data c o u l d be ga i n e d , and t h e h i s t o l o g i c a l f i n d i n g s o f the 
Munich female, resemble those d e s c r i b e d i n human p o r t a l l i v e r c i r r h o s i s 
(5, 7, 8 ) . A p a r t from a l c o h o l i s m , a l s o n u t r i t i o n a l d e f i c i e n c i e s and 
m a l n u t r i t i o n may c o n t r i b u t e e i t h e r i n c o n n e c t i o n w i t h a l c o h o l i s m o r 
alone t o l i v e r c i r r h o s i s i n man. F u r t h e r , epidemic v i r a l h e p a t i t i s i s 
anot h e r well-known cause o f human l i v e r c i r r h o s i s . R a r e l y , p o r t a l 
l i v e r c i r r h o s i s may be the r e s u l t o f a l o n g - c o n t i n u e d n i b b l i n g away o f 
h e p a t i c c e l l s due t o p r o l o n g e d o c c u p a t i o n a l exposure t o d i e t h y l e t h e r , 
c h l o r o f o r m , carbon t e t r a c h l o r i d e , phosphorus, l e a d , a r s e n i c o r 
manganese ( 5 , 7. 8 ) . 
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I n snow l e o p a r d s k e p t i n z o o l o g i c a l gardens, unknown n u t r i t i o n a l 
d e f i c i e n c i e s cannot be e x c l u d e d t o t a l l y as a f a c t o r c o n t r i b u t i n g 
t o l i v e r c i r r h o s i s , s i n c e t h e l i v i n g c o n d i t i o n s and f e e d i n g h a b i t s 
i n t h e zoos are q u i t e d i f f e r e n t f r o m t h o s e i n t h e n a t u r a l 
environment o f these a n i m a l s . 

A l s o i t i s g e n e r a l l y known t h a t a r c t i c animals l i v i n g i n zoos 
l i k e B a s l e , where m i l d e r weather c o n d i t i o n s p r e v a i l t h a n i n t h e 
c o u n t r y o f o r i g i n , are h i g h l y s u s c e p t i b l e t o diseases caused by 
p a r a s i t e s , m y c o t i c , b a c t e r i a l and v i r a l agents n o t o c c u r r i n g i n 
t h e i r n a t u r a l h a b i t a t . Thus i t m i g h t be p o s s i b l e t h a t one o f 
these agents f a v o u r s t h e development o f l i v e r c i r r h o s i s i n ^ t h e 
snow l e o p a r d . 

I t i s known f o r i n s t a n c e t h a t upper r e s p i r a t o r y i n f e c t i o n s do occur 
i n snow l e o p a r d s i n z o o l o g i c a l gardens. Basle I showed symptoms o f 
such an i n f e c t i o n i n 1974 w h i c h , a f t e r t r e a t m e n t f o r f e l i n e 
r h i n o t r a c h e i t i s , d i s a p p e a r e d a g a i n . T h i s i n f e c t i o n might have 
c o n t r i b u t e d a t l e a s t t o t h e l e s i o n s o f t h e c e n t r a l nervous system. 
The herpes v i r u s e s can a f f e c t b r a i n t i s s u e as i t i s t h e case i n mäd 
i t c h or o t h e r herpes i n f e c t i o n s i n animals and man. Regular 

v a c c i n o - p r o p h y l a x i s f o r i m p o r t a n t v i r a l diseases i n t h e c a t , l i k e 
p a n l e u k o p e n i a and f e l i n e c o r y z a , was o n l y a p p l i e d i n t h e Basle zoo 
s i n c e 1976. 

Repeated n a r c o s i s and t r e a t m e n t w i t h i n s e c t i c i d a l baths can be 
e x c l u d e d as a p r i m a r y cause o f t h e l i v e r c i r r h o s i s o f Basle I , 
s i n c e t h e l i v e r o f t h i s animal was a l r e a d y damaged when t h e f i r s t 
t r e a t m e n t was a p p l i e d . P a t h o l o g i c a l GPT and GOT v a l u e s were f o u n d 
i n plasma samples f r o m Basle I on January 5, 1972, when i t was 
j u s t n a r c o t i z e d f o r i t s f i r s t i n s e c t i c i d a l b a t h . 

I n t h e case o f c h r o n i c l i v e r c o n g e s t i o n even l e s s i n f o r m a t i o n 
c o u l d be o b t a i n e d . However, t h e t i m e course o f t h e disease o f t h e 
f e m a l e , Basle I I , was much s h o r t e r and t h e p r o g r e s s o f the d i s e a s e 
much more a c u t e t h a n i n Basle I , s u g g e s t i n g a d i f f e r e n t e t i o l o g y 
and p a t h o g e n e s i s t h a n observed i n t h e l i v e r c i r r h o s i s o f Basle I . 
P o r t a l h y p e r t e n s i o n and h e a r t f a i l u r e i n man are known t o cause 
s i m i l a r h i s t o l o g i c a l f e a t u r e s as seen i n t h e l i v e r o f Basle I I 
( 7 , 8 ) . 
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As demonstrated by t h e p r e s e n t s t u d y , much more dat a have t o be 
ga t h e r e d and compiled and r e p e a t e d t h o r o u g h i n v e s t i g a t i o n s w i l l 
have t o be performed on each d i s e a s e d animal i n o r d e r t o o b t a i n 
u s e f u l and a p p l i c a b l e s tatements on t h e e t i o l o g y and pathogenesis 
o f these l i v e r diseases i n t h e snow l e o p a r d . 



TABLE 1: DATA AND CHRONOLOGICAL APPEARANCE OF THE SYMPTOMS REFERRING TO THE FATAL CASES EXAMINED 

Individual Date of b i r t h 
or acquisition Bodyweight Main observations Date of 

death 
Post mortem 
findings Individual Date of b i r t h 

or acquisition Bodyweight Apathy 
Anorexia 

Disturbance 
of the CNS 

Ascites 
Date of 
death 

Post mortem 
findings 

Basle I 
(male) 

imported adult, 
1970 

5. 1.72: 40,0 kg 
2. 2.72: 40,0 kg 

19. 4.73: 43,5 kg 
15. 1.76: 38,0 kg 

from 
23.11.75 
onwards 

from 
5. 1.76 
onwards 

none 30. 1.76 l i v e r c i r r h o s i s ; 
disseminated 
necrotic f o c i i n 
the brain 

Basle I I 
(female) 

born i n 1970 5. 1.72:33,3 kg 
2. 2.72:33,3 k g . 
4.10.72:28,0 kg J 

from 
8.12.72 
onwards 

from 
8.12.72 
onwards 

24. 8.72: 
f i r s t drainage 
4.10.72: 11 
l i t r e s drained 
12.10.72: 5 
l i t r e s drained 
9.11.72: 5 
l i t r e s drained 

18.12.72 chronic l i v e r 
congestion 

Munich 
(female) 

born approximately 
i n 1965-1967 

no data 
available 

from 
2. 1.73 
onwards 

from 
8. 1.73 
onwards; 
increased 
a f t e r 
20. 1.73 

none 2. 2.73 l i v e r c i r r h o s i s ; 
degenerative 
processes i n the 
brain. 

animal weighed a f t e r drainage of ascites CNS = central nervous system 



TABLE 2: HEMATOLOGICAL DATA OF SNOW LEOPARDS WITH LIVER CIRRHOSIS (BASLE I ) AND 
CHRONIC LIVER CONGESTION (BASLE I I ) 

Individual Date of 
sampling 

RBC: 
T/l 

Hb: 
G/1 

MCH: 
pg (fmol) 

Total WBC: 
G/1 

Neutrophils Lymphocytes: 
G/1 

Individual Date of 
sampling 

RBC: 
T/l 

Hb: 
G/1 (mmol/1) 

MCH: 
pg (fmol) 

Total WBC: 
G/1 Band: 

G/1 
Segmented: 

G/1 ' 
Lymphocytes: 
G/1 

Basle I 5.1.72 10.1 138 (8.56) 13.7 (0.82) 6.1 0.8 4.0 1.0 
(male) 20.1.72 9.8 128 (7.94) 13.1 (0.79) 8.6 1.4 5.0 2.2 

2.2.72 10.0 136 (8.43) 13.7 (0.82) 6.6 1.5 4.0 0.8 
24.8.72 9.3 129 (8.00) 13.9 (0.83) 8.0 3.0 3.2 1.0 
15.1.76 8.4 112 (6.94) 12.2 (0.73) 13.0 1.7 10.0 0.6 

Basle I I 5.1.72 9.9 153 (9.49) 15.4 (0.92) 14.8 2.9 8.4 1.7 
(female) 20.1.72 10.3 157 (9.73) 15.3 (0.91) 16.3 3.3 8.4 4.3 

2.2.72 10.2 152 (9.42) 14.8 (0.89) 16.7 3.9 9.1 2.4 
24.8.72 10.7 127 (7.87) 11.9 (0.71) 17.7 5.7 10.0 1.1 

RBC = Red blood c e l l s T/1 = 10 6/ u l 
Hb = Hemoglobin G/1 = 10 3/ u l 
MCH = Mean corpuscular hemoglobin 
WBC = White blood c e l l s 



TABLE 3: PLASMA ENZYME ACTIVITIES OF THE FEMALE "VAPPU" AT ILLNESS AND 
DURING AND AFTER THERAPY. 

Date GOT: GPT: Glucose: Urea: Comments 
IU/1 IU/1 mg/100 ml (mmol/1) mg/100 ml (mmol/1) 

13. 4.76 11 10 135 (7.42) 24.8 ( 4.22) E n d o m e t r i t i s 

21. 4.76 33 15 137 (7.53) 52.0 ( 8.84) Therapy 

27. 4.76 20 23 109 (5.99) 67.1 (11.41) Therapy 

7. 5.76 34 56 80 (4.40) 83.2 (14.10) A f t e r t h e r a p y 

25. 6.77 12 20 70 (3.85) 44.7 ( 7.60) Check-up 

GOT = A s p a r t a t e - a m i n o t r a n s f e r a s e (EC.2.6·1.1.) 
GPT - A l a n i n e - a m i n o t r a n s f e r a s e (EC.2.6.1.2.) 

Enzyme a c t i v i t i e s were d e t e r m i n e d i n an o p t i m i z e d , k i n e t i c t e s t a t 
340 nm and 25°C ( C e n t r i f i c h e m System). 
IU/1 = ymoles/minute/lOOO ml. 



TABLE 4: VITAMIN DETERMINATIONS IN PLASMA AND LIVER SAMPLES FROM SNOW LEOPARDS 
COMPARED WITH THOSE FOUND IN MAN AND INFANTS. 

Species V i t a m i n A c o n c e n t r a t i o n + ^ Date o f 
sampling References 

Plasma: IU/100 ml L i v e r : IU/g 
Date o f 
sampling 

Man ( a d u l t ) 

h e a l t h y 150 - 280 800 (up t o 7000) -
d e f i c i e n t below 80 - -

(9,10) (9,10) 

i n f a n t s (up t o 1 y e a r ) 

h e a l t h y 100 - 200 550 (up t o 900) -
d e f i c i e n t below 50 - -

Snow le o p a r d s 

Basle I ( m a l e ) , diseased 66 12 15.1.76 own r e s u l t s (1) 

"Vappu" ( f e m a l e ) , 
d i s e a s e d 81 - 27.4.76 

h e a l t h y 242 - 3.1.78 

+) 1 IU = 0.300 pg a l l - t r a n s - v i t a m i n Aj = 0.344 yg a l l - t r a n s - v i t a m i n A i ~ a c e t a t e * 
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F i g u r e 1: H e m a t o l o g i c a l parameters o f "Vappu" a t i l l n e s s and 
d u r i n g and a f t e r t h e r a p y . 
White b l o o d c e l l s : 
χ χ t o t a l l e u k o c y t e s 
Γ3 j-j band n e u t r o p h i l s 
ο ο segmented n e u t r o p h i l s 
Δ Δ lymphocytes 
RBC = r e d b l o o d c e l l s ; Hb = hemoglobin c o n c e n t r a t i o n ; 
MCH = mean c o r p u s c u l a r hemoglobin. 
T / l 1 0 6 / y l G/1 = Κ Τ / μ Ι . 
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F i g u r e 2: Plasma enzyme a c t i v i t i e s o f t h e male (Basle I , o) 
and t he female (Basle I I , Θ) snow l e o p a r d d u r i n g 
l i v e r d i s e a s e . 
GPT ( ) = a l a n i n e - a m i n o t r a n s f e r a s e (EC.2.6 . 1 . 2 .) 
GOT ( ) = a s p a r t a t e - a m i n o t r a n s f e r a s e (EC.2.6.1.1.) 
Enzyme a c t i v i t i e s were d e t e r m i n e d i n an o p t i m i z e d , 
k i n e t i c t e s t a t 340 nm and 25°C ( C e n t r i f i c h e m System). 
IU/1 =ymoles/minute/1000 ml. 
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APPENDIX 

QUESTIONNAIRE RE. RESULTS OF CLINICAL AND PATHOLOGICAL 
EXAMINATIONS ON SNOW LEOPARDS 

On the o c c a s i o n o f t h e 1 s t I n t e r n a t i o n a l Symposium on the Snow 
Leopard f r o m March 7 - 8 , 1978, I was commissioned t o c o n t i n u e 
my work on r e c o g n i z i n g l i v e r changes i n t h e snow l e o p a r d a t an 
e a r l y s t a g e . I would t h e r e f o r e ask you k i n d l y t o l e t me have t h e 
f o l l o w i n g r e s u l t s on h e a l t h y , i l l and dead snow l e o p a r d s : 

Blood i n v e s t i g a t i o n s - Red and w h i t e b l o o d c e l l s t i n c l . 
m i n e r a l , g l u c o s e , urea) 

- L i v e r enzyme, s p e c i a l l y GOT, GPT 
- P r o t e i n e l e c t r o p h o r e s i s 
- V i t a m i n A ex a m i n a t i o n s i n the 

liver"*" and b l o o d 

C l i n i c a l i n v e s t i g a t i o n s - A l l e x p e r i e n c e s w i t h n a r c o s i s 
- C l i n i c a l o b s e r v a t i o n s on s i c k 

animals 

P a t h o l o g i c a l i n v e s t i g a t i o n s - Complete post-mortem r e p o r t s , 
t r a n s p a r e n c i e s o f l i v e r i n 
p a t h o l o g i c a l c o n d i t i o n 

- H i s t o l o g i c a l p r e p a r a t i o n s o f the 
l i v e r , b r a i n and f u r t h e r 
i n t e r e s t i n g organs. 

+Deep f r o z e n p i e c e s o f l i v e r (as l a r g e as p o s s i b l e ) can be sent f o r 
V i t a m i n A a n a l y s i s t o : Dr. D. Rüedi 

Basle Z o o l o g i c a l Gardens 

CH-4054 Basel 
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