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M ethods and m eans, co m p a tib le  w ith  b i o l o g i c a l  c h a r a c t e r i s t i c s  o f  an im al 
CaP a b le to  re d u c e  s t r e s s  syndrom s d u r in g  t r a n s p o r t a t i o n  and p r e - s l a u g h te r  l a i r -
an

the
a c u te  p ro b lem .

\  t f  p r e s e n t  s tu d y  was to  r e v e a l  th e  e f f e c t  o f  c h o lin e  c h lo r id e  ( 70% s o lu t io n  o f
V th T oy i - / - o Xyethylam m onium )

of »,\
« ¡̂1) 
4
Of

on r e s i s t a n c e  o f  an im al o rg an ism  and on some q u a l i t y  
t i s s u e  o f p ig  c a r c a s s e s .

m e t h o d s
*eBist ance w ere e v a lu a te d  by tim e  o f swimming o f  w h ite  m ice in  w a te r  a t  20°C w ith  

ut in g  5% 0f  body w e ig h t ( 20+ 2g ) and a ls o  by r e s i s t a n c e  to  hypo x ic  h y p e rc a p n ia  
e r ed. a c c o rd in g  to  l i f e t i m e  o f  a n im a ls  i n  h e r m e t ic a l ly  s e a le d  v e s s e l s  w ith

stit

V ,IaoitJ'I Of s
-uuming 0f  t e s t  g ro u p s  was e x p re s s e d  i n  % to  c o n t r o l  g ro u p s .

\  cil° l i n e  c h lo r id e  on c o n c e n tr a t io n  o f g lu c o s e  in  b lo o d  and on g ly co g en  c o n te n t
\  *

%\ Of
iiitr,

^ o i 3

"S^mined on w h ite  b r e e d le s s  m ale r a t s  w ith  body w e ig h t 180-220 g . C h o lin e -  
( 1 : 200) was in t ro d u c e d  o r a l l y  ( o . 1 5  m l/kg  o f  body w e ig h t) ,  a d r e n a l in  h y d -on

a p e r i t o n e a l ly  a t  th e  l e v e l  o f  500 mg/kg body w e ig h t (Z o lo ev , 1 9 8 7 ).
1 ' c0ilrt ■‘•h e c h lo r id e  e f f e c t  on p ig s  d u r in g  t r a n s p o r t a t i o n  and p r e - s l a u g h te r  l a i r -
V ,

2lll,j k. 0n c ro s s b re d s  -  M oldavian  W hite x  L an d race  -  grown u n d er c o n d i t io n s  o f
S *  C° * P W  A ., * A nim als k e p t i n  one cage w ere d iv id e d  in to  2 g ro u p s -  t e s t  and c o n t r o l
V  R ituals „f kg ^  r e c e iv e d  d u r in g  f e e d in g  c h o l in e c h lo r id e  s o lu t io n ,  0 . 1 5  mg o f  a 70% s o lu -'Jj, ^  ^
■ K 5 y  Weig h t .  P r e p a r a t io n  was in t ro d u c e d  w ith  ev en in g  f e e d ,  i n  th e  m orning
\ ) ? "

^  that 4-v0 th e y v n re  s u b je c te d  to  p r e - s l a u g h te r  l a i r a g e  d u r in g  2 . 5 -3  h r s .

hrg \ .J t e s t  and c o n t r o l  g ro u p s were w e ig h ted  and d e l iv e r e d  to  s la u g h te r  house

SClJSSlOR
i e f f e ° t  o f  c h o l in e c h lo r id e  a t  th e  l e v e l  o f  0 . 1 5  m l/k g  on r e s i s t a n c e  o f

¡K ^ g e s  i n  th e  body w e ig h t i n  th e  p e r io d  from  4 to  24 h r s  a f t e r  i n t r o d u c t io n
011 WaqU, ^  1*. co n d u c ted  w ith  4 , 6 , 9 , 12 and 24 h r s  i n t e r v a l s  on w h ite  m ice .

V^  Was s tu d ie d  on g ro u p s , c o n s i s t i n g  o f n o t  l e s s  th a n  10 a n im a ls .
%, ' Pance was o b se rv e d  4 h r s  a f t e r  i n t r o d u c t io n  o f p r e p a r a t io n ,  a f t e r  6 h r s

%  ^ a n  i\  ' 11 c o n t r o l  g roup  by 20%, th e n  i t  s lo w ly  in c r e a s e d  and by 24 h r s  re a c h e d
s » ■’■on +.„

\  V l  . co n t r o l s  ( f i . 1 ) .
\  ° f  Pile ^ s N e s t  l o s s  o f body w e ig h t was o b se rv e d  in  t e s t  g ro u p s as com-

<¡0;
01

*01
0riQs th e  b e g in n in g  o f  e x p e r im e n t, by 14 h r s  th e  d i f f e r e n c e  betw een  
Sl,°ups l e v e l l e d ,  and by 24 h r s  in v e r s e  p i c t u r e  was o b se rv e d , i . e .  body
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w e ig h t lo s s e s  in  c o n t r o l s  were h ig h e r  th a n  i n  t e s t  g ro u p s .
after ̂

S u r v iv a l ' o f m ice u n d er a c u te  oxygen d e f ic ie n c y  d u r in g  th e  same p e r io d s  o f  tim e ^
Vi *d u c t io n  o f  th e  s o lu t io n  te n d e d  to  in c r e a s e  a s  com pared to  c o n t r o l  a n im a ls , no

f e re n c e  was i n s i g n i f i c a n t .
D u rin g  s tu d y  o f  c h o l in e c h lo r id e  e f f e c t  on th e  c o n te n t  o f g lu c o se  i n  b lo o d  and of d f

sterile
ifi n  l i v e r , 4 g ro u p s o f r a t s  were u sed  in  th e  ex p e rim en ts

Group 1s p u re  c o n t r o l s ,  d i s t i l l e d  w a te r  was in t ro d u c e d  p e r  o s , a f t e r  5 n r s  
l o g i c a l  s o lu t io n  -  i n t r a p e r i t o n e a l l y .
Group 2s c o n t r o l s  w ith  a d r e n a l in ,  d i s t i l l e d  w a te r  was in tro d u c e d  p e r  o s, 
r e n a l i n  -  i n t r a p e r i t o n e a l l y .  ,j

of

^ c if3’ a f t e r  5

al/KGroup 3$ t e s t  a n im a ls , c h o l in e c h lo r id e  s o lu t io n  was in t ro d u c e d  p e r  os ( o . 15 m' 
w e ig h t) ,  a f t e r  5 h r s  -  a d r e n a l in  -  i n t r a p e r i t o n e a l l y .
Group 4s t e s t  a n im a ls  w ith o u t a d r e n a l in ,  c h o l in e c h lo r id e  was in t r o d u c e d  in  
a f t e r  5 h o u rs  -  s t e r i l e  p h y s io lo g ic a l  s o lu t io n  -  i n t r a p e r i t o n e a l l y .

the

3rito.,pea-
A f te r  5 h o u rs  a n im a ls  r e c e iv e d  a d r e n a l in  and p h y s io lo g ic a l  s o lu t io n  in t r a p e  ^

o f n  ' .  «11t e r  1 h o u r th e y  were d e c a p i t a t e d  u nder l i g h t  e th e r  a n a e s th e s ia ,  sam ples 
to  d e te rm in e  g lu c o se  l e v e l s  by  o r th o lu id in e  m ethod, sam ples o f  b lo o d  -   ̂ ^  ^
gen l e v e l s  s p e c t r o p h o to m e t r ic a l ly  (Meshkov and S e v e r in ,  1 9 7 9 ), and- a ls o  f ° r

s c o p ic  r e s e a r c h .  Mean d a ta  o f t e s t s  a re  g iv e n  in  t a b l e  1,
TABLE 1 Changes i n  th e  c o n te n t  o f  g lu c o se  i n  b lo o d  and o f  g ly co g en  in  l i ve1, 

d ep en d en t on ty p e  o f t r e a tm e n t

d o )

-1G roups o f a n im a ls  G lucose  c o n te n t  i n
b lo o d , mg %

G lycogen c o n te n t  
l i v e r ,  mg %

1 . D i s t i l l e d  w a te r ,  p h y s .s o lu t io n 137-8 3 8 7 .4
2 . D i s t i l l e d  w a te r ,a d r e n a l in 21 1 .5 22 2 .2
3 .  C h o l in e c h lo r id e , a d r e n a l in 17 8 .0 3 8 8 .8
4 .  C h o l in e c h lo r id e ,  p h y s . s o lu t io n 159-7 2 3 0 .6  ___
yi . _ X1In  each  s e r i e s  o f  e x p e rim e n ts  we u sed  n o t  l e s s  th a n  18 a n im a ls .  L oss ox
g ro u p s a f t e r  6 h o u rs  o f  e x p e rim e n t was h ig h e r  th a n  i n  f i r s t  g roup  (p u re coh

r e l a t i n g  w ith  d a ta  on w e ig h t l o s s  o b ta in e d  d u r in g  t e s t s  w ith  w h ite  m ice-
A cco rd in g  to  s im i l a r  m ethod we s tu d ie d  th e  e f f e c t  o f c h o l in e c h lo r id e  °n dyn

J. of i 0’l e v e l  change i n  b lo o d  o f  r a t s  i n  th e  p e r io d  o f  6 -2 4  h r s  from  th e  moment
( f i g . 2)
I t  can  be seen  t h a t  c h o l in e c h lo r id e  d e c re a s e s  th e  amount o f g lu c o se  in  d l 
n a l i z e d  and n o n - a d r e n a l iz e d  a n im a ls .
M ic r o s t r u c tu r a l  r e s e a r c h  was co n d u c te d  on l i v e r  sam ples o f  r a t s ,  o b ta in e  
th e  b e g in n in g  o f e x p e rim en t from  4 g ro u p s o f  a n im a ls , t e s t s  w ere conduc 
ab o v e-m en tio n ed  schem e.

od

6 ^ . 4

;ted bOcC
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Chlajigede-
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s in  th e  an im al r e s i s t a n c e  as 
en'b tim e  from  in t r o d u c t io n

choi i n e c h l b r i d e . 
i°n - 1 . 200

t/'

t  &■s SiSt snce in  %

12 18

P ig .  2 Changes i n  th e  c o n te n t  o f  g lu c o se  in  
b lo o d  and o f  g ly co g en  i n  l i v e r  as 
d ep en d en t on tim e  and ty p e  o f 
t r e a tm e n t

1 .  D i s t i l l e d  w a te r ,a d r e n a l in
2 .  C h o l in e c h lo r id e ,  a d r e n a l in
3* D i s t i l l e d  w a te r ,  p h y s . s o lu t io n
4 . C h o l in e c h lo r id e ,  p h y s .s o lu t io n

G lucose  c o n te n t  
i n  % to  c o n t r o l s

3 0 0

200

100

0

191 «4 20 1 .3
16 3 .3

1 7 6 .3
1 2 8 .7

39*O T 8 7 .5

24 h r s 12 18
n

24 h r s

1 C:°4t
T o ta l  a r c h i t e c t o n i c s  o f  th e  l i v e r  parenchym a c o rre sp o n d s  to  th e  c l a s s i c

A

?»

{ istiU e\  6<i w a te r  p e r  o s , a d r e n a l in  i n t r a p e r i t o n e a l l y .  A f te r  i n t r o d u c t io n  o f  a d re n a -
I'ea 't in 6 o f  a s t r e s s  r e a c t i o n ,  i t s  e f f e c t  on s t r u c t u r a l  c h a r a c t e r i s t i c s  o f

i °Se lidh. Vei' c e l l s  was n o te d .  The d e g re e  o f  t h i s  m ic r o s t r u c tu r a l  change i s  more o rV  " ^
V  1 str

%
l% ,

CeU s  o f  th e  w hole o rg a n , how ever, i t  d i f f e r s  i n  d i f f e r e n t  a n im a ls .  At ma-
oriS h y d r a t io n  o f h e m a to cy te s  c y to p la sm a  i s  o b se rv e d , i t s  c le a ra n c e  a s  w e l l .

- SoI>uc tu r e  o f  c e l l u l a r  com ponents a c q u ir e s  g ra in y  c h a r a c t e r .  I n  o th e r  a n im a ls
dup. ’ ih 1:0 p a th o lo g ic a l  r e a c t i o n  o f  l i v e r  parenchym a c e l l s  a re  n o n - s i g n i f i c a n t .

i3, ï’ite of'■ x ’chese p r o c e s s e s ,  t o t a l  co m p o s itio n  o f  l i v e r  t i s s u e  i s  n o t  ch anged .
^141OS, n

. ’ 6niy,, S  h ^ °ne o u t o f 6 an im a ls  showed m o d era te  am ounts o f  sm a ll l i p i d - c o n t a i n i n g  
k Amatóse c e l l s ,  w hich can  be r e f e r r e d  to  th e  norm al r e a c t i o n .

V °f‘j %  0 e n a l in  on th e  background  o f p e r  os in f lu e n c e  o f  c h o l in e c h lo r id e ,  c e r -
3y  ̂ oyt*1- 8 ^  °P lasm a h y d r a t io n  o f  p aren ch y m atö se  c e l l s  i s  s e e n . P a r a l l e l l y ,  l im i te d

strlic+.cure o f  l i v e r  o f  rg i ts ,  t r e a t e d  w ith  c h o l in e c h lo r id e ,  does n o t  d i f f e r

‘ 1

Of

■ ot °aPill
41

c le a ra n c e  i s  n o te d .  S e p a ra te  h e p a to c y te s  show g ra in y  and c l e a r  c y -  
Gh a r a c t e r i s t i c s  o f  parenchym a re m a in s  n a t i v e .
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TABLE 2 The E f f e c t  o f  C h o lin e c h lo r id e  on th e  q u a l i t y  and y i e l d  o f  p o rk  meat

- pH . , 4
theG roups o f 

a n im a ls
n L iv e w e ig h t L iv e w e ig h t Y ie ld  o f  b o n e - in  Y ie ld  o f  bone- 

b e fo re  d e -  a f t e r  d e l i -  m ea t, kg in  m eat,%
l i v e r y ,  kg v e ry ,  kg

1
T e s t 9 
C o n tro l  9 

T e s t  10 
C o n tro l  10 
T e s t  10
C o n tro l  10

791
874
910
905

1016
1116

779
861
896
891

1001
1099

4 8 6 .6
538 .6
590 .0
569 .0
6 3 1 .0  

681 .0

6 2 .5  
6 2 .5  
6 5 .8  
6 3 .8  
6 3 .0 4
6 1 .9 7

At th e  e f f e c t  o f  a d r e n a l in  on th e  background  o f  p r e l im in a r y  p e r  os i n t r o
c h lo r id e  p a th o lo g ic a l  chan g es i n  l i v e r  w ere s i g n i f i c a n t l y  l e s s  e x p re s se d  dn

ducti

c h a r a c t e r ,  i . e .  c h o l in e c h lo r id e  a p p e a rs  to  lo w er s t r e s s - r e a c t i o n  o f  t e s t  ^
The e f f e c t  o f  c h o l in e c h lo r id e  on p ig s  d u r in g  t r a n s p o r t a t i o n  and p r e - s l a u g h te r ^

gPadS11a c u te  te m p e ra tu re  s t r e s s  was a l s o  r e v e a le d .  D u rin g  t r a n s p o r t a t i o n  and Pr  g ^
am b ien t te m p e ra tu re  was above 30°C* F o r  th e  e x p e rim en t 3 t e s t  and 3 c o n tr
u se d .
Group 1 a f t e r  d e l iv e r y  was k e p t  i n  th e  open a i r ,  i n  th e  shadow, i t  was wr.windy*
Group 2 a f t e r  d e l iv e r y  and b e fo re  s la u g h te r  was k e p t  i n  th e  open a i r ,  undet suti ifi

l e s s  en v iro n m e n t. The a n im a ls  w ere e x c i t e d ,  th e y  c o n s ta n t ly  moved, changed P
osi ti°:ijjii

th e d  h e a v i ly ,  showed h y p e r s a l iv a t io n  and r e d  s p o ts  on la r g e  a r e a s  o f sk in -
si»*1

/

Group 3 -  a f t e r  d e l iv e r y  and b e fo re  s l a u g h te r  was k e p t  u n d er c o n d i t io n s ,  
f o r  g roup  1 .  R e s u l t s  a re  g iv e n  i n  t a b l e  2 . cfi- M 1 /E x p e rim e n ta l r e s u l t s  show, t h a t  c h o l in e c h lo r id e  p re -p re a tm e n t  b e fo re  tra n s ?  ^  ^  
d u r in g  p r e - s l a u g h t e r - l a i r a g e  o f p ig s  u nder c o n d i t io n s  o f  a c u te  s t r e s s ,  PreS
a s e s  y i e l d  o f  m eat and m a in ta in s  i t s  q u a l i t y  on a c c e p ta b le  l e v e l .
D u rin g  a p p l i c a t io n  o f d i f f e r e n t  s tu n n in g  m ethods i t  was n o te d  t h a t  y ie ld of

s i g n i f i c a n t l y  i n  g ro u p s o f a n im a ls  t h a t  w ere s u b je c te d  to  s im i l a r  tre a tm ehts

k e p t  u n d er s im i l a r  c o n d i t io n s  ( t r a n s p o r t a t i o n ,  p r e - s l a u g h t e r  l a i r a g e ) ■
CONCLUSION ci1e»1

i t  alS°

jc tio » *

I n t r o d u c t io n  o f  c h o l in e c h lo r id e  in to  an im al o rgan ism  c a u se s  i t s  r e s is ta n c e »  ^  ^  
r a t e  o f  g ly co g en  d ecay  in  l i v e r  and in c r e a s e  o f  g lu c o se  l e v e l s  i n  b lo o d , 
m a in ta in  q u a l i t y  o f  m eat and in c r e a s e s  y i e l d  o f p o rk .
The o b ta in e d  d a ta  g iv e  b a s i s  to  f u r t h e r  d e e p e r  r e s e a r c h  i n  t h i s  d in e  
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