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° th e r  in c a lc u la b le  e x o g e n o u s  and

tf^ * ^ * * ^ *  (g e n e t ic )  f a c to r s  c a n  o v e r -  
*1

t0 ^  rrv* in f lu e n c e  o f  th e  p ro c e d u re  

of te s t e d .  T h e re fo re ,  th e  s u i ta b i l i ty  

tw , r%**'*nd u c e d  p ia s m o -a d re n a lin e  fo r  

by th e  s t r e u  In te n s i ty ,  c a u s e d

i t - .  *r * n t  p r e - s la u g h te r  h a n d lin g  ond  

o ^ t h e d s ,  w as  in v e s t ig a te d .  T he 

o*A enoline le v e l s a e m s  to  be

s u ita b le ,  b e c a u s e  e x p e r im e n ts  on m an  

h a v e  show n , t h a t  th e  a m o u n t o f  c a t e ­

c h o la m in e s  r e le a s e d  in to  th e  b lood  

s t r e a m  c o r r e l a t e s  p o s it iv e ly  w ith  th e  

d e g re e  o f  s t r e s s  (W EIC K ER  e t .  a l . ,

1984; L IT T L E  e t  a l . ,  1985) an d  c a t e ­

c h o la m in e s  a r e  n o t s ig n if ic a n tly  d i f f é ­

r a n t  in s t r e s s - s e n s i t iv e  an d  s t r e s s - r e s i ­

s t a n t  p ig s  (A L T H E N  e t  al*, 1977).

M A T E R IA L S A N D  M ETH O D S 

f o r  a n a ly s in g  a d re n a lin e  le v e ls  a f t e r  

d i f f é r e n t  p r e - s la u j^ i te r  h an d lin g , b lood  

w as ta k e n  f ro m  an  e a r  v e in  (2 m l 

E D T A - te s t - tu b e )  im m e d ia te ly  a f t e r  d r i ­

v in g . T h e  fo llo w in g  m e th o d s  o f  d r iv in g  

p igs to  th e  s tu n n in g  p o in t w e re  e x a m i­

n e d :

1. C a re fu l ly  d r iv in g  in g ro u p s , a lo n g  a 

w id e  c o r r id o r  ( le n g th : 20 m , w id th :

1 ,40  m ) n = 15.

2 . F o rc e d  d r iv in g  in g ro u p s  a lo n g  th e  

s a m e  c o r r id o r  (n = 8).

3. D riv in g  a s  fo r  2 . w ith  a d d i t io n a l  

is o la tio n  f ro m  th e  g ro u p , in th e  w ay  

H O E N D E R K E N  (1976) p ro p o se d , su p - 

s e q u e n t  fo rc e d  d r iv in g  ( e le c t r i c  

p ro d s) a lo n g  a s in g le  p a th  ru n w ay  

( le n g th : 15 m , w id th : 0 ,3 0  m ), n =

13.

4 . A s fo r  3 ., b u t a lso  in c lu d in g  p a s s a g e  

th ro u g h  a  V c o n v e y o r  r e s t r a in e r  

(n = 25).
r

A f te r  d i f f e r e n t  s tu n n in g  m e th o d s  (T ab . 

1 ) b lo o d  sa m p le s  w e re  ta k e n  fro m  th e  

s t ic k in g  p o in t a t  p re c is e ly  d e f in e d  

t im e s  (2 -3  s e c  a f t e r  s tic k in g ) .



T a b .  1 :  S t u n n i n g  m e t h o d s

E l e c t r i c a l
m a n u a l

( 2 - h a n d - t o n g s )

s t u n n i n g
a u t o m a t i c

( r e s t r a i n e r )

C O ^ - s t u n n i n g

E q u i p m e n t t y p e  :
6 6 / 1  8 2 / 2 8 3  
F a .  S c h e r m e r ,  
E t t l i n g e n

t y p e  L  7 0 0  
F a . B a n s s  , 
B i e d e n k o p f

s t u n n i n g  b o x ,  C O g '  
m e a s u r i n g  i n s t r u ­
m e n t  U L T R A M A T  2 1  P -  
F a .  S i e m e n s  _

V o l t a g e /
C 0 2 ~ c o n c e n -
t r a t i o n

1 8 0 2 5 0 6 0 0 6 0  -  8 5  %

S t u n n i n g  
t i m e  ( s e c ) 1 0 1 , 7 1 8 0  -  9 0

T h e  s a m p le s  w e re  c e n t r i f u g e d  (B io fu g e  

A , H e ra e u s -C h r is t  G m bH , O s te ro d e , 

W .-G e rm an y ) in  2 m l E D T A -tu b e s  fo r  

10 m in  w ith  80 0 0  U /m in , to  re m o v e  

r e d  b lo o d  c e l ls .  T h e  p la sm a  w as s u b se ­

q u e n t ly  p re p a re d  im m e d ia te ly  o r f ro z e n  

to  -7 5 °C  fo r  l a t e r  e x a m in a t io n .  T he 

a d re n a l in e  a n a ly s e s  w e re  c a r r i e d  o u t 

w ith  H P L C  an d  an  e le c t r o c h e m ic a l  d e ­

t e c t o r  (M illip o re  W a te rs  C h ro m a to g ra ­

p h ie ) in  a c c o rd a n c e  w ith  th e  m e th o d s  

o f  R e c ip e  P h a rm a  V e r tr ie b s  G m bH , 

M u n ich .

R E SU L T S

T h e a d re n a lin e  r e s t in g  v a lu e  is on  a v e ­

ra g e  0 ,2  n g /m l p la sm a  (T R O E G E R  u. 

W O L T E R S D O R F , 1989). A f te r  d i f f e r e n t  

p r e - s la u g h te r  h an d lin g  m e th o d s , th e  

a d re n a lin e  v a lu e s  w e re  e v id e n tly  d i f f e ­

r e n t  (F ig . l ) .

C a re fu l ly  d r iv in g  (b) led  to  an  

lin e  le v e l  o f  0 ,5  n g /m l, a f t e r

odve^

f
V\fû5

vVö/'
th®
;09e

d riv in g  (c) th e  a d re n a lin e  value

1,0 n g /m l p la s m a . W hen th e  pi9s 

p a s s e d  th ro u g h  a  s in g le  p a th  r url 

th e  p la sm a  a d re n a lin e  le v e l w as ° °  

a v e ra g e  1,4 n g /m l (d) an d  th e  PasS° ^  

th ro u g h  a  V c o n v e y o r  re s tra in ed  ^  

c r e a s e d  a d re n a lin e  a d d itio n a lly
. th*

n g /m l p la sm a  (e) t h a t  is , 12 tim e 

r e s t in g  v a lu e .

W ith  a l l  s tu n n in g  m e th o d s  th e re  

su d d en  r is e  in  p la sm a  adrenalin®  

c e n t r a t i o n .  T ab . 2 show s m eans, 

d a rd  d e v ia t io n s  a n d  m e d ia n s  a f l ef 

f e r e n t  e l e c t r i c a l  s tu n n in g  m e th o d 5

w®5
CO*'

5

0^

yö»
of1

a f t e r  C C ^ -s tu n n in g . A f te r  th e  vse 

180 V, 250  V an d  ¿0 0  V stunning 

ta g e ,  th e  a d re n a lin e  v a lu e s  v/er6 l
j  / W

th e  a v e r a g e  5 5 ,8  ng , ¿ 0 ,7  ng an t 

n g /m l p la sm a  r e s p e c t iv e ly .  T he b i d ^

plasma adrenaline concentrations,
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n 9 A d r e n a l i n e

b : C a r e f u l l y  d r i v i n g  i n  g r o u p s  
C; F o r c e d  d r i v i n g  i n  g r o u p s  
^ : S i n g l e  p a t h  r u n w a y  ( e l e c t r i c  p r o d s )  
e :  S i n g l e  p a t h  r u n w a y  + V c o n v e y o r  r e s t r a i n e r  

( e l e c t r i c  p r o d s )

w e re  fo u n d  a f t e r
Vrnl

° n a v e ra g e ,  

sk ^ S tunnin g . T h e  F ig u re s  2, 3 an d  4
i*®W 4-L -
Vni ne ' r e q u e n c y  c u rv e s  o f  a d re n a lin e  
Q̂ es
^thc

° f t e r  d i f f e r e n t  e l e c t r i c a l  s tu n n in g

L- s* With higher stunning voltages
n # Jacirenaline values were more fre-

ht.

^ ’-'JSIONS
ls an  e v id e n t  c o n n e c tio n  b e tw e e n

\

V  5U.-
bv A c t iv e ly  n o ta b le  s t r e s s  in d u c e d  
' hiff

r e n t p r e - s la u g h te r  h a n d lin g  m e ­

th o d s  a n d  th e  a n a ly se d  a d re n a lin e  c o n ­

c e n t r a t io n s .  P r e - s la u g h te r  h an d lin g  

s t r e s s  is th e  sum  o f  p h y s io lo g ic a l and  

p s y c h o lo g ic a l s t r e s s .  G re a t  p h y s io lo g i­

c a l  s t r e s s  is p ro d u c e d  by  ro u g h  d riv in g  

o f  p ig s  a lo n g  lo n g  s in g le  p a th  ru n w ay s , 

w h ich  th e  a n im a ls  o f te n  p a ss  v e ry  

q u ic k ly  b e c a u s e  o f  a p a n ic  f l ig h t  r e a c ­

tio n . P s y c h o lo g ic a l s t r e s s  is p ro d u c e d  

by  a l l  s i tu a t io n s ,  w h ich  f r ig h te n  th e  

a n im a ls  su ch  a s  is o la tio n  f ro m  th e  

g ro u p  o r t r a n s p o r t  th ro u g h  a  V c o n v e y -
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o r r e s t r a in e r .  T hus, b o th  p h y s io lo g ic a l 

an d  p sy c h o lo g ic a l s t r e s s  is e s p e c ia l ly  

in c re a s e d  by use  o f  s in g le  p a th  ru n ­

w ay s, e l e c t r i c  p ro d s  an d  V c o n v e y o r  

r e s t r a in e r .

T ab . 2: P la s m a  a d re n a lin e  le v e ls  a f t e r  
d i f f e r e n t  s tu n n in g  m e th o d s

S t u n n i n g

p a r a m e t e r s n

A d r e n a l i n e  

x SO

( n g / m l )

X

180 M, 10 sec 92 5 5 , 8  2 5 , 8 5 1 , 7

250 V , 10 sec 114 6 0 , 7  2 9 , 5 5 3 , 5

600 V , 1,7 sec 104 7 0 , 6  3 6 , 1 6 1 , 8

6 0 - 8 5  % C02 38 8 4 , 9  2 8 , 7 8 0 , 6

x = mean,  SO = s t a n d a r d  d e v i a t i o n  

x = me d i a n

T h e  a d re n a lin e  c o n c e n tra tio n *  

fo u n d  in  th e  b lo o d  a f t e r  stunninfl * **  

o f  th e  sa m e  h igh  o rd e r  o f  m a ^ * 1 

as  th e  v a lu e s  r e p o r te d  in th e  l i t « ^  

r e  (W AL, von d e r ,  1970, 1971; ^  

TH EN  e t  a l . ,  1977). A g a in st ^  

ADAM S (1984) fo u n d  in th e  bl°°^ 

h u m a n  p a t ie n ts ,  d u rin g  ond  a f te r  ^  

r e n t  an tis tH esia  m u ch  le ss  

(0 ,02  -  3 ,9  n g /m l p io sm a ). This 

te s ,  t h a t  e o c h  te s t e d  s tu n n in g  pr®0***
ySf/

e s p e c ia l ly  C i^ -s tu n n iix fc  m ean s  0 

g r e a t  p h y s io lo g ic a l s tr e e s  fee  the 

nisen o n d  i t  is n e t  c o m p a re * ^  

ew am p le  to  a  h u m a n  tn h q to t ig r  * *  

sfe.

F ig . 2: F re q u e n c y  c u rv e  o f  p la sm a  o d re m U n e  a f t e r  e l e c t r i c a l  s tu n n in g
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Pi9- 3: F r e q u e n c y  c u r v e  o f  p l a s m a  a d r e n a l i n e  a f t e r  e l e c t r i c a l  s t u n n i n g

*9 Frequency curve of plasma adrenaline after electrical stunning
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