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Homograft Response and Lymphocyte Level in 
Thymectomized and/or Bursectomized Ducks 

T h e  s igni f icance  of  t h e  t h y m u s  for  i m m u n o l o g i c a l  reac-  
t i v i t y  as  d e m o n s t r a t e d  b y  t h e  c o n s e q u e n c e s  of  n e o n a t a l  
t h y m e c t o m y  in  mice  a n d  r a b b i t s  1-a led u s  t o  i n v e s t i g a t e  
t h e  pos s ib i l i t y  of  u s i n g  t r a n s p l a n t a t i o n  of  h o m o l o g o u s  o r  
h e t e r o l o g o u s  t h y m u s  a n d  p o s s i b l y  e v e n  of  b u r s a  of  Fabri- 
cius in  n e o n a t a U y  t h y m e c t o m i z e d  a n d / o r  b u r s e c t o m i z e d  
d u c k s  as  a m e a n s  of  m o d i f y i n g  t h e  spec i f i c i ty  of  t h e i r  im-  
m u n o l o g i c a l  r e a c t i v i t y .  D u c k s  were  c h o s e n  b e c a u s e  t h e  
s t age  of f u n c t i o n a l  m a t u r i t y  of  t h e i r  i m m u n e  s y s t e m s  a t  
h a t c h i n g  (as r evea l ed  b y  t h e  e x p e r i m e n t s  of  t h e  i n d u c t i o n  
of  i m m u n o l o g i c a l  t o l e r a n c e )  s e e m e d  to  p r o v i d e  a s u i t a b l e  
m o d e l  for  s u c h  a n  a l t e r a t i o n .  

T h e  m a i n  r e s u l t s  of  t h e  f i r s t  p h a s e  of  e x p e r i m e n t s  are  
r e p o r t e d  here ,  n a m e l y  t h o s e  on  t h e  ef fec t  of  e x t i r p a t i o n  
of  t h y m u s  a n d / o r  of  b u r s a  of Fabricius o n  t h e  h o m o g r a f t  
r e a c t i o n  a n d  o n  t h e  level  of  l y m p h o c y t e s  in t h e  p e r i p h e r a l  
b lood  ; m o r e  de ta i l s  of  t h i s  w o r k  t o g e t h e r  w i t h  t h e  r e su l t s  
of  i t s  s e c o n d  p a r t  ( t r a n s p l a n t a t i o n  of h o m o l o g o u s  t h y m u s  
o r  b u r s a  w h i c h  c a u s e d  sk in  t e s t  g r a f t s  to  be  t o l e r a t e d  for  
m o r e  t h a n  40 w e e k s  a t  t h e  t i m e  of  wr i t i ng )  are  g o i n g  to  be  
p u b l i s h e d  e l s ewhere  (Fol.  biol. ,  P r a h a ) .  

T h e  h o r m o n a l  ' b u r s e c t o m y '  as  u sed  in ch i ckens  did n o t  
p r o v e  a s t r i c t l y  se lec t ive  t r e a t m e n t ,  i n h i b i t i n g  to  a v a r y -  
ing  degree  t h e  d e v e l o p m e n t  of  t h e  l y m p h o i d  t i s sue s  gen-  
e ra l ly  4,5 a n d  v a r i o u s  t y p e s  of  i m m u n e  r e s p o n s e S - l ° ;  we  
t h u s  p r e f e r r e d  t h e  su rg i ca l  a l t e r n a t i v e .  B o t h  b u r s e c t o m y  
(as d e s c r i b e d  b y  MUELLER et  al. 6 for  ch ickens)  a n d  t h y -  
m e c t o m y  (cons i s t i ng  of b l u n t  p r e p a r a t i o n  a n d  e x t i r p a t i o n  
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The effects of surgical thymectomy and/or bursectomy performed in newly hatched ducks 

Group Duck No. Sex Relative organ/body 
weight × 104 

Thymus Bursa Spleen 

Average % lymphocytes (small and large) at the Skin graft 
given age (in days) survival 

14 28 56 70 time 
(days) 

S L S L S L S L 

Controls 260 g~ 22.3 13.3 6.2 14 
262 a g~ 18.1 9.8 5.1 16 
264 a (~ 16.7 7.8 5.0 15 
266 • (~ 21.7 11.0 5.6 43 10 50 9 47 9 48 7 19 
268 • ~ 24.7 11.8 9.1 -4- -4- q- :[: -4- -4- 4. -4- 17 
270 • ~ 41.8 12.5 6.6 2.9 3.4 3.7 1.3 1.7 1.5 2.9 1.0 12 
274 @ 23.3 7.8 4.7 11 
278 a ~ 21.1 9.6 8.5 11 
282 ~ 33.4 18.2 11.6 19 
Mean value -4- standard 24.8 4- 11.3 q- 7.0 4. 
error of the mean 2.7 1.07 0.8 

Bursectomy 250 c~ 22.9 2.6 6.7 12 
254 C~ 23.0 4.2 5.2 45 8 40 8 47 7 49 7 14 
258 c7 27.1 2.2 5.6 5= ± :k 4. ± ± 4. ± 12 
5023 ~ 73.6 2.1 7.8 5.2 0.1 5.2 1.5 8.2 1.5 2.9 1.5 18 
5025 ~ 37.7 1.8 6.6 

Mean value 4. standard 36.84. 2.64- 6.44- 
error of the mean 9.1 0.4 0.4 

Thymectomy 173 c~ 1.3 9.0 6.7 12 
174 ~ 0 7.8 6.3 17 
176 ~ 19.6 10.2 5.7 45 8 41 9 44 7 49 5 I t  
180 ~ 0.8 10.0 7.6 ± -[- ± -4- ± -4- 4- 4- 14 
182 ~ 0.2 9.6 6.1 3.1 0.9 3.3 0.9 3.6 1.2 3.9 0.5 13 
187 C~ 2.5 6.3 4.2 11 
5029 g~ 3.2 12.2 8.3 

Mean value 4- standard 3.9 4- 9.3 4- 6.4 ! 
error of the mean 2.6 2.25 1.6 

Bursectomy 172 ~ 6.2 2.1 5.3 11 
and 177 ~ 0 1.6 10.3 29 ~ 7 37 b 8 31 e 13 43 6 20 
thymectomy 240 c~ 0.2 2.3 5.7 4. q- 4. :j: :[: 4. 4- 4- 14 

242 C~ 0.2 1.5 5.1 4.6 1.1 2.5 1.3 5.5 3.1 4.6 0.4 12 

Mean value 4- standard 1.6 4- 1.9 4. 6.6 4- 
error of the mean 0.1 0.2 1.2 

Lymphocyte counts made only in birds denoted. 
b Significantly lower than control (P .~ 0.05). 
e Significantly lower than control (P < 0.01). 



15. IX. 1963 Brevi conmnieazioni - Brief Reports 485  

of s e p a r a t e  t h y m i c  lobes) were pe r fo rmed  in Pek ing  b r e d  
duck l ings  w i t h i n  36 h of h a t c h i n g .  Tes t  sk in  g ra f t i ng  was 
ca r r ied  o u t  a t  t he  age of 25-35 days .  T h e  p e r i p h e r a l  b lood 
p i c t u r e  was  m a d e  a t  i n t e r v a l s  g iven  in t h e  Table .  Differ-  
en t i a l  cell c o u n t  was  m a d e  f rom 150-200 wh i t e  b lood  cells 
classif ied as p o l y m o r p h s ,  monocy tes ,  sma l l  a n d  large  
l y m p h o c y t e s .  The  T a b l e  gives t h e  ave rage  p e r c e n t a g e  of 
sma l l  a n d  large l y m p h o c y t e s  f rom t h e  t o t a l  of wh i t e  cells 
scored.  T h e  S t u d e n t ' s  t - tes t  was  used  for  t h e  s t a t i s t i ca l  
e v a l u a t i o n  of t h e  resul ts .  All t h e  ducks  were kil led a t  t h e  
age of 80 days,  checked  for poss ible  r e m n a n t s  of t h e  re-  
m o v e d  organs ,  a n d  t h e i r  weight ,  as well  as t h a t  of t h e i r  
spleen,  was  r ecorded  a n d  expressed  r e l a t ive ly  to  t he  b o d y  
weight .  T h e  Tab le  shows t h a t  t he  e x t i r p a t i o n  of t h e  b u r s a  
of Fabricius a n d  t h y m u s  led to  a t r a n s i e n t  lower ing  on ly  of 
t h e  level  of the  smal l  l y m p h o c y t e s  in  t he  pe r iphe ra l  b lood ;  
in  all  t i le  t h r ee  e x p e r i m e n t a l  g roups  t he  s u r v i v a l  of sk in  
h o m o g r a f t s  f rom donors  be long ing  to  t h e  s ame  p o p u l a t i o n  
falls i n to  t h e  r ange  cha rac t e r i s t i c  for  n o n - t r e a t e d  cont ro l s ,  
showing  no  effects  of t he  r e m o v a l  of these  organs .  No 
h i g h e r  m o r t a l i t y  or  r e d u c t i o n  of t he  sp leen  or  b o d y  we igh t  
in c o m p a r i s o n  w i t h  con t ro l  b i rds  was  obse rved .  

These  resu l t s  seem to  be  in  c o n t r a s t  to  those  of SZEN- 
BERG, WARNER a n d  BURNET 9,10 who  found  t h a t  comple t e  
a t r o p h y  of t he  t h y m i c  co r t ex  (which  was  p r o d u c e d  in some 
ch ickens  b y  t h e i r  be ing  t r e a t e d  as 12-day-old  e m b r y o s  
w i t h  t e s tos t e rone )  caused  skin  h o m o g r a f t s  to  be  r e t a i n e d  
b y  such  b i rds  for  p ro longed  periods,  in  each  case u n t i l  
t h e i r  d e a t h  occur r ing  a t  t h e  l a t e s t  24 days  a f t e r  graf t ing .  
W i t h  r e g a r d  to  t h e  fac t  t h a t  ou r  surg ica l ly  t h y m e c t o -  
mized  ducks  a p p e a r  fu l ly  c o m p e t e n t  to  m o u n t  a n o r m a l  
h o m o g r a f t  r eac t ion ,  we feel t h a t  t he  r easons  for  t h i s  
d i f ference  s h o u l d  be  cons idered .  T h e  h o r m o n a l  t r e a t m e n t  
of c h i c k e n  e m b r y o s  s t r o n g l y  i m p a i r e d  t h e  v i a b i l i t y  of t h e  
h a t c h e d  b i rds ;  e v e n  t h o u g h  t he  h i s to logy  of t h e i r  g ra f t s  
r evea l ed  a s l igh t  ce l lu lar  in f i l t r a t ion ,  t h e  b i rds  were d y i n g  
w i t h  h o m o g r a f t s  in  place.  M a y  n o t  t h i s  fa i lure  differ  on ly  
q u a n t i t a t i v e l y  f rom the  n o r m a l l y  r a p i d  h o m o g r a f t  rejec-  
t i on  in  ch i ckens  s u b m i t t e d  to  a s imi la r  h o r m o n a l  t r e a t -  
m e n t  which ,  however ,  r e su l t ed  in  t he  a t r o p h y  of t he  b u r s a  
on ly  l eav ing  t h e  t h y m i c  co r t ex  i n t a c t  ? T h e  more  severe ly  
a f fec ted  ch i ckens  m a y  n o t  r e p r e s e n t  qu i t e  a su i t ab l e  sys- 
t e m  for  u s ing  t he  h o m o g r a f t  r e ac t i on  as a m eas u r e  of t h e i r  
i m m u n e  c a p a c i t y  for  f a t a l  r u n t  s y n d r o m e  is a more  gener-  
al ized c o n d i t i o n  w h i c h  m i g h t  in f luence  t h e  r a t e  of t h i s  
r e a c t i o n  even  ind i rec t ly .  

The  surgica l  b u r s e c t o m y  a n d  t h y m e c t o m y  a p p e a r s  to  
be of some a d v a n t a g e ,  a l t h o u g h  a comple t e  r e m o v a l  can-  
no t  a lways  be  g r a n t e d  (see Table)  ; as, howeve r ,  t he  o rgans  
c a n n o t  be  r e m o v e d  in th i s  w a y  u n t i l  a f t e r  h a t c h i n g ,  t h e  
fac to r  of t ime,  w h e n  t h e  effect  m a y  set  in, is to  be  t a k e n  
in to  account .  The  fac t  t h a t  in  d i f f e ren t  a n i m a l  species, or  
e v e n  d i f fe rent  l ines of t h e  s ame  species n- :4 ,  t he  effect  of 
t h e  n e o n a t a l  t h y m e c t o m y  c o n s i d e r a b l y  differs,  m i g h t  be  
in a g r e e m e n t  w i t h  t he  BURNET'S v iew 15 t h a t  t h e  func-  
t i o n a l  d e v e l o p m e n t  (or m a y b e  c a p a c i t y ) o f  t he  t h y m u s  
w i t h i n  t h e  p e r i n a t a l  pe r iod  m a y  v a r y .  Howeve r ,  ou r  f ind-  
ing of a n o r m a l  capac i ty  to  r e j ec t  h o m o g r a f t s ,  as d e m o n -  
s t r a t e d  in ducks  surgical ly  t h y m e c t o m i z e d  a t  h a t c h i n g ,  is 
n o t  in  accord  w i t h  the  BURNET'S e x p e c t a t i o n  t h a t  s u c h  
c a p a c i t y  shou ld  be  lost  in  s imi la r ly  t r e a t e d  ch ickens .  As 
t h e  d e v e l o p m e n t  of t he  h o m o g r a f t - r e j e c t i n g  c a p a c i t y  in  
newly  h a t c h e d  n o r m a l  chickens  is k n o w n  to  be  on  t he  
ave r age  even  more  a d v a n c e d  t h a n  in duckl ings ,  a n  i n h i b i t -  
ing effect  of t h e  surgical  t h y m e c t o m y  can  h a r d l y  be  ex-  
p e c t e d  in  t he  former .  W e  in tend ,  therefore ,  to  fol low t h e  
effect  of r e m o v i n g  t h y m u s  a n d / o r  b u r s a  of Fabricius in  
n id icolous  b i rds  w h i c h  are  a t  a lower s tage of t h e i r  i nd iv i -  
d u a l  d e v e l o p m e n t  a t  h a t c h i n g ;  should  t he  d e v e l o p m e n t a l  
s tage  of t h e i r  i m m u n e  sy s t ems  be  co r r e spond ing ly  low, 
p igeons  m i g h t ,  for  example ,  be  a f avourab le  e x p e r i m e n t a l  
sub j ec t  of choice.  

Zusammen/assung. Der  Einf luss  der  E x s t i r p a t i o n  y o n  
B u r s a  fabr .  u n d  T h y m u s  j u n g e r  E n t e n  wurde  zur  E r k l ~ -  
r u n g  de r  B e d e u t u n g  dieser  Organe  ftir die E n t w i c k l u n g  
de r  i m m u n o l o g i s c h e n  R e a k t i v i t ~ t  u n t e r s u c h t .  
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Effect  of  T h i o u r e a  T r e a t m e n t  on  T e m p e r a t u r e  
S e l e c t i o n  and S w i m m i n g  B e h a v i o u r  in PhoMnus 

phoxinus 

Groups  of Phoxinus phoxinus were  i m m e r s e d  in t h io -  
u r e a  (0.5 g/l) or  a e r a t e d  w a t e r  (controls)  a n d  k e p t  a t  
e i t h e r  20°C (~: I°C) or  12°C (ave rage  a q u a r i u m  t e m p e r a -  
tu re ,  r a n g e  9-15 ° C) for  four  weeks.  T e m p e r a t u r e  se lec t ion 
t e s t s  followed. 

T h e s e  t e s t s  were  ca r r ied  o u t  in  a n  a l u m i n i u m  t a n k ,  
h e a t e d  a t  one  end  a n d  cooled a t  t h e  o ther ,  c o n t a i n i n g  
w a t e r  to  a d e p t h  of 5 inches.  T h r e e  pe r s pex  baff les  w i t h  
large  c e n t r a l  holes  were p laced  a t  e q u a l  d i s t ances  a long  
t h e  t a n k .  Th i s  s y s t e m  gave  a h o r i z o n t a l  g r a d i e n t  of a b o u t  
5°C; t h e  r a n g e  of t h e  g r a d i e n t  could be  a d j u s t e d  a n d  t wo  
(19-23°C a n d  25-30°C) were  used.  

Single f ish were  p laced  c e n t r a l l y  in  t h e  t a n k  a n d  a 
per iod  of 2 h al lowed for recovery .  Pos i t i ons  were  t h e n  re-  
co rded  e v e r y  30 sec for  5 m i n  in e v e r y  q u a r t e r  of a n  hour .  

O b s e r v a t i o n s  were c o n t i n u e d  for 2 h ( thus  g iv ing  a t o t a l  
of 80 posi t ions)  or u n t i l  t h e r e  h a d  been  no change  in posi-  
t i on  for four  se ts  of readings .  Resul t s  were expressed  as  a 
p e r c e n t a g e  of t h e  t o t a l  n u m b e r  of obse rva t ions .  T e n  t e s t s  
were m a d e  for  e ach  g roup  of f ish;  each  of t h e  t e n  b e i n g  
car r ied  o u t  w i t h  a d i f fe ren t  ind iv idua l .  The  r a t e  of c h a n g e  
of pos i t ion  also gave  a n  ind ica t ion  of t he  i r r i t a b i l i t y  of t h e  
f ish a n d  t h i s  was  r ecorded  as pe rcen t age  n u m b e r  of t i m e s  
in w h i c h  t he  f ish r e m a i n e d  s t a t i ona ry .  

I n  t h e  t a n k  a f ish would  r e m a i n  mot ion le s s  for  a few 
seconds  a n d  t h e n  beg in  to  m o v e  r a p i d l y  a n d  e r ra t i ca l ly .  
Af te r  a v a r i a b l e  per iod  (always less t h a n  t h e  2 h al lowed) 
t h e  f ish s e t t l ed  down  and  b e c a m e  e i t h e r  s t a t i o n a r y  or  
e x h i b i t e d  on ly  occasional  m o v e m e n t s .  F i sh  t r e a t e d  w i t h  
t h i o u r e a  were  more  sens i t ive  to  d i s t u r b a n c e  a n d  m o v e d  
in shor t ,  e r ra t i c  burs t s .  

All f ish showed  t he  s ame  r e sponse  w h e n  t e s t e d  a t  t h e  
lower  t e m p e r a t u r e s  a n d  se lec ted  t h e  h i g h e s t  t e m p e r a t u r e  
ava i l ab le ;  resu l t s  for t hose  acc l ima t i z ed  a t  12°C s h o w n  in  


