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s imi lar  to  p rev ious  va lues  d e t e r m i n e d  on in te s t ines  f rom 
fish acc l imat ized  to  8 ~ t a k e n  21 h a f te r  i n j ec t ion  of t he  
same q u a n t i t y  of p u r o m y c i n  (Figure 2). 

A n o t h e r  way  of obse rv ing  the  effect  o1 t e m p e r a t u r e  
acc l ima t i za t i on  on  electr ical  p a r a m e t e r s  of t he  goldfish 
in t e s t ine  is to  measure  the  i n c u b a t i o n  t e m p e r a t u r e  a t  
wh ich  glucose f i rs t  causes a p e r m a n e n t  increase  in the  
s t e a d y  t r a n s m u r a l  po ten t ia l .  This  t e m p e r a t u r e  has  been  
found  to be a p p r o x i m a t e l y  equa l  to  t h a t  a t  wh ich  glucose- 
evoked  po t en t i a l s  change  f rom a phase  1 to  a phase  2 t y p e  
of behav iour% Thi s  t e m p e r a t u r e  is no t  changed  b y  injec-  
t i on  of p u r o m y c i n  w h e n  t he  e n v i r o n m e n t a l  t e m p e r a t u r e  
is k e p t  c o n s t a n t  a t  8~ (12.5~ for con t ro l  i n t e s t i ne s ;  
13.1 ~ w h e n  in jec ted  21 h p rev ious ly  w i t h  pu romyc in ) .  
H o w e v e r  p u r o m y c i n  does r e t a r d  t he  change  in  th i s  t e m -  
p e r a t u r e  which  occurs  when  f ish acc l imat ized  to 8 ~ are 
sub jec t ed  to 25~ for 20 h (26.6~ for goldf ish a t  25~ 
for  20 h ;  18.4 ~ for s imi lar  f ish in jec ted  w i t h  p u r o m y c i n  
1 h before c h a n g i n g  the  e n v i r o n m e n t a l  t e m p e r a t u r e ) .  
These  va lues  are each  the  m e a n  of five d e t e r m i n a t i o n s  and  
t he  difference be twee n  the  two p o p u l a t i o n s  is s ign i f ican t  
(t - 3.62; P < 0.01). 

I t  is there fore  sugges ted  t h a t  a car r ie r  for sod ium ions, 
a c t i v a t e d  b y  glucose and  t h o u g h t  to  be s i t u a t e d  in  the  

l u m i n a l  m e m b r a n e  of t he  goldf ish mucosa,  is r ep laced  b y  
a d i f fe ren t  ca r r i e r  u n d e r  the  s t imulus  of a c h a n g e d  b o d y  
t e m p e r a t u r e  a n d  t h a t ,  s ince p u r o m y c i n  s tops  t h i s  sub-  
s t i t u t ion ,  the  ca r r ie r  is e i the r  a. p ro t e in  or else d e p e n d e n t  
on  t he  presence  of p r o t e i n  molecules  for i ts  n o r m a l  
opera t ion .  

Rdsumd. Le p o t e n t i e l  t r a n s m u r a l  de l ' i n t e s t i n  du  pois- 
son rouge,  incub6  in vi t ro,  d6pend  p a r t i e l l e m e n t  de la  
pr6sence de la glucose. Ce potent ie l ,  dfl ~ la glucose, es t  
d6 te rmin6  p a r  la t e m p 6 r a t u r e  d ' a c c l i m a t a t i o n ,  e t  se r6du i t  
darts la mesure  que ce t te  t e m p 6 r a t u r e  augmen te .  Cet  as- 
pec t  de l ' a c c l i m a t a t i o n  es t  comple t  20 h apr6s q u ' o n  a 
61ev6 la t e m p 6 r a t u r e  du milieu du  poisson, e t  le p u r o m y c i n  
e n t r a v e  ces va r i a t ions .  Ces r6su l ta t s  sugg6ren t  l ' id6e que  
les v a r i a t i o n s  dans  les propr i6 t6s  des m e m b r a n e s  de l 'epi-  
th61ium i n t e s t i n a l  i m p l i q u e n t  la syn th6se  des mol6cules  
de prot6ine .  
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Effect of T h y m e c t o m y  on I m m u n e  R e s p o n s e  in 
Adult  Rats  

M~LLER ~ observed  in 1962 t h a t  t o t a l  b o d y  i r r a d i a t i o n  
cons ide rab ly  decreased t he  i m m u n e  response  and  in- 
creased t he  to le rance  of skin graf ts  in t h y m e c t o m i z e d  
young  adu l t  mice. He conc luded  t h a t  the  t h y m u s  was 
immunolog ica l ly  i m p o r t a n t ,  even  in a d u l t  age. M a n y  
au tho r s  s u p p o r t e d  these  results ,  b u t  the re  were a lo t  of 
c o n t r a d i c t o r y  d a t a  2 5. We observed  in ear l ier  experi-  
m e n t s  6 a s ign i f ican t  rise of the  i m m u n e  response  in r a t s  
a long t ime  a f te r  t h e y  h a d  been  t h y m e c t o m i z e d .  I t  was  
in v iew of such  c o n t r a d i c t o r y  resul t s  t h a t  the  p re sen t  ex- 
p e r i m e n t s  were des igned w i th  t he  ob jec t  of a sce r t a in ing  
t he  effect  of age and  t h a t  of t ime  e lapsed since t h y m e c -  
t omy .  

62 r a t s  of the  W i s t a r  s t r a i n  were used. T h e y  be longed  
to th ree  age classes: r 9 a n d  13 m o n t h s .  The  4 - m o n t h  
group  c o n t a i n e d  on ly  an ima l s  t h a t  h a d  been  t h y m e c t o -  
mized  a week before  the  f i r s t  i m m u n i z a t i o n ,  while  a p a r t  
of the  an ima l s  in  the  o the r  two groups  h a d  also been  t h y -  
mec tomized  a week  before,  a n o t h e r  p a r t  6 m o n t h s  and  
st i l l  a n o t h e r  p a r t  10 m o n t h s  before  the  b e g i n n i n g  of im-  
mun iza t i on .  I n t a c t  an ima l s  of co r re spond ing  ages se rved  
as controls .  The  p l an  of the  e x p e r i m e n t s  is t a b u l a t e d  in 
Tab le  1. (See t he  e x p e r i m e n t a l  and  m a t h e m a t i c a l  
m e t h o d s  in %) 

M a t h e m a t i c a l - s t a t i s t i c a l  resu l t s  (Table  I I ) :  As regards  
p r i m a r y  response,  the  difference be t w een  cont ro l s  and  
long t h y m e c t o m i z e d  an i m a l s  was  s o m e w h a t  above  the  
level  of s ignif icance in the  9 - m o n t h  group,  and  s o m e w h a t  
be low signif icance in the  1 3 - m o n t h  group.  Since t he  
d e v i a t i o n  of a b o u t  one t u b e  in f a v o u r  of t h y m e c t o m i z e d  
animals ,  obse rved  in b o t h  groups,  is in good h a r m o n y  
w i t h  ear l ier  obse rva t ions  6, i m m u n e  response  p r o m o t i n g  
t e n d e n c y  can  be  r ega rded  as p r o v e d  for b o t h  groups.  

As regards  seconda ry  response,  no s ign i f ican t  dev i a t i on  
was regis tered  in a n y  group.  Th i s  s i t ua t i on  was found  un-  

changed  2 weeks a f t e r  the  i r r ad i a t i on  w i t h o u t  r enewed  
an t igen ic  s t imu la t ion .  

As regards  t e r t i a r y  i m m u n e  response,  a s ign i f ican t  
decrease  was reg i s te red  in compar i son  to  t he  con t ro l s  in  
the  f reshly  t h y m e c t o m i z e d  m e m b e r s  of the  4- a n d  13- 
m o n t h  groups,  a resu l t  in good a g r e e m e n t  w i t h  those  

Table I. Plan of the experiments 

Time in Experiments 
weeks 

0 Immunization with sheep red cells (SRC) intravenously 
100 - 106[100 g body weight 

1 Hemagglutination 
2 
3 Immunization with SRC 150 �9 106[100 g 
4 Hemagglutination b 
5 350 r total body X-ray irradiation 
6 
7 Hemagglutination" 
8 hnmunization with SRC 100 �9 106/100 g 
9 Hemagglutination a 

10 Hemagglutination~ 

The superior letters indicate the identical groups in Table II. 
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ob ta ined  in MILLER'S 1 mouse  exper iments .  The value of 
i m m u n e  response seems to have  d ropped  in the  13-month  
group below t h a t  of t he  controls ,  owing also to the  act ion 
of the  old t h y m e c t o m y ,  and th is  t e n d e n c y  remained  per-  
cept ible  even a t  the  second m e a s u r e m e n t  of the  t e r t i a ry  
response  (al though the  effect  of the  fresh t h y m e c t o m y  
had  d i sappeared  by  t h a t  t ime).  

To sum up:  (1) Resul ts  of the  p resen t  expe r imen t s  on 
ra ts  suppor t  those  of MILLER'S mouse exper iments .  Tota l  

Table II. Number of determinations (n) and the average critical 
tubes (~) 

Age of animals Pri- Secon- Secon- Ter- Ter- 
mary ~ dary ~ daryO tiary a tiary o 

4 months 
n 9 9 9 8 8 

Controls 7r 5.89 5.56 4.44 6.00 4.25 
Fresh thymec- n 8 7 6 6 5 
tomy ~ 6.25 5.57 5.00 4.50 4.40 

9 months 
n 8 6 4 4 4 

Controls x 4.88 4.17 4.75 4.25 3.50 
Fresh thymec- n 9 7 7 7 7 
tomy x 5.44 4.71 4.86 4.57 4.10 
Thymectomy 6 _n 7 7 7 5 4 
months befole ~ 5.86 5.00 4.71 5.00 4.25 

body  i r rad ia t ion  of t h y m e c t o m i z e d  adul t  ra t s  reduced  the  
i mmu n e  response  below t h a t  of the  un impa i red  controls,  
p rov ided  the  ant igenic  s t imula t ion  was repeated.  Such 
reduc t ion  was, however ,  ne i the r  durable  nor  did i t  occur 
in all age groups.  (2) In  general,  the  leng th  of t ime elapsed 
since the  r emova l  of the  t h y m u s  affected the  i m m u n e  
response more  t h a n  the  age of the  t h y mec t o mi zed  animal .  
(3) P re sen t  resul ts  have s u b s t a n t i a t e d  the  earlier observa-  
t ion t h a t  the  p r i ma ry  i mmu n e  response,  ins tead  of 
diminishing,  becomes decidedly  s t ronger  if the  t ime  be- 
tween  t h y m e c t o m y  and immun iza t i on  is long, a pheno-  
m e n o n  p r e s u m a b l y  due to a l iberat ion of ano the r  - i mmu ne  
subs tance  p roduc ing  - p a r t  of the  l ympha t i c  sys tem f rom 
the  inh ib i to ry  inf luence of the  thymus .  (4) The p resen t  
results  should be t aken  as a warn ing  no t  to indulge in 
general izat ions  regarding the  immunologica l  role of the  
adul t  t h y mu s .  Al though  t h y m e c t o m y  per formed on adul t  
animals  was followed by  a d iminu t ion  of immune  response,  
the  role of the  adul t  t h y m u s  is still ques t ionable  and is no t  
a lways effective,  its effect  was inh ib i to ry  r a the r  t h a n  
s t imula to ry  and  the  role of the  adul t  t h y m u s  by  no means  
compares  w i th  the  significance of this  organ at  the  em- 
bryonic  or neona ta l  stage. 

Zusammenfassung. R g n t g e n b e s t r a h l u n g  t h y m e c t o m i -  
s ier ter  R a t t e n  ergab eine abgeschw/ichte  Immunreak t ion .  
Ftir eine I m m u n r e a k t i o n  adu l te r  Tiere scheint  jedoch der 
T h y m u s  n ich t  no twend ig  zu sein. In  Abh~tngigkeit yon  
Zeit und  Al ter  der  Tiere zeigten sich Unterschiede  in der  
Stgrke der  Immu n reak t i o n .  

13months 
n 7 7 6 5 5 

Controls ~ 5.29 5.43 5.17 6.00 5.20 
Fresh thymec- n 9 7 6 5 4 
tomy �9 4.44 4.86 5.00 4.20 5.25 
Tbymectomy 10 n 5 5 5 5 5 
months before ~ 6.20 5.40 4.60 5.00 4.00 
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T h e  Effect of H y p e r t h e r m i a  Appl ied  in the Given  
S t a g e s  of P r e g n a n c y  on the N u m b e r  and F o r m  
of V e r t e b r a e  in the Offspr ing  of White  Mice  

In  his former  communica t i on  1 the  au tho r  has descr ibed 
the  expe r imen t  which  showed t h a t  in female whi te  mice, 
h y p o t h e r m i a  appl ied in the  given s tages  of p r egnancy  
caused inborn  anomal ies  of the  ve r tebra l  column, i.e. 
changes  in the  n u m b e r  of ve r t eb rae  in the  given region, 
and occurrence of fused a symmet r i c  or wedge-shaped  
ver tebrae .  

In  1964 the  au thor  s t a r t ed  the  second p a r t  of his experi-  
ment ,  which  involved the  inves t iga t ion  of the  effect  of 
h y p e r t h e r m i a  appl ied  in analogical  s tages of p regnancy ;  
the  mater ia l  and me thods  of de te rmin ing  pregnancy ,  
preserva t ion ,  s ta in ing of skeletons and clearing being in 
b o t h  expe r imen t s  ident ical  1. The body  t e m p e r a t u r e  of 
the  females was increased by  3-4~ ranging wi th in  
40-41 ~ For  th is  purpose  the  females were p u t  in to  a 
special ly adap t ed  t h e r m o s t a t e  for 20 h 3. The exper imenta l  
females  were assigned to one of six groups  (denoted by  the  
le t te rs  A-F) .  In  group A the  b o d y  t e m p e r a t u r e  was in- 

creased on d a y  71/2 of pregnancy ,  in group ]3 on day  81/2 
etc., unt i l  in group  F h y p e r t h e r m i a  was appl ied on day  
121/~ of p regnancy .  The to ta l  n u m b e r  of p r eg n an t  fe- 
males a m o u n t e d  to 150, of which 53 died dur ing the  h e a t  
shock, and  75 gave b i r th  to  372 youngs te rs  (of which  22 
were bo rn  dead).  

So far 186 spec imens  have  been examined,  of which 48 
showed inborn  anomal ies  of the  ver tebra l  column. As in 
the  former  exper iment ,  two  kinds of mal format ion  have  
been found:  ( 1 ) C h a n g e s  in the  n u m b e r  of ve r tebrae  in 
the  given region;  e,g. 6 ins tead  of 7 cervical  ver tebrae ,  
12 (Figure 1) or somet imes  11 thoracic  ver tebrae  ins tead  
of 13, 5 l umbar  ve r tebrae  (Figure 1) ins tead  of 6. (2) Tera-  
tological changes  consis t ing in fusion of the  cen t ra  and  
arches of two or more  ne ighbour ing  ver tebrae ,  presence of 
spl i t -out  centra ,  and occurrence of wedge-shaped  half-  
ve r t eb rae  (Figure 2) t h a t  caused scoliosis. Somet imes  the  

1 M. LI~eYK, Experientia 21, 452 (1965). 
2 L. FERNANDEZ-CANO, Fert. Steril. 9, 455 (1958). 


