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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). 
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Fig. 1. The offspring of a female, group C. Reduction in the number of vertebrae: in thoracic region 12 instead of 13, in lumbar region 
5 instead of 6. Fig. 2. The offspring of a female, group B. The first lumbar vertebra is wedge-shaped (half-vertebra) and causes a distinct 
scoliosis. Fig. 3. The offspring of a fenmle, grou B. Very distinct teratologieal changes of the vertebral cohunn and inhibition of the 

development of its farther portions (such individuals were born dead). 

te ra to logical  ch an g es  were ve ry  dis t inct .  In  e x t r e m e  cases  
t h e y  led to inh ib i t ion  of the  d e v e l o p m e n t  of f a r t he r  por-  
t ions  of the  ve r t eb ra l  c o l u m n  (Figure 3); in such  cases,  
d e a t h  of the  of fspr ing  ha s  been  observed.  

Th e  cont ro l  series cons i s ted  of 300 ske le tons  of newly  
born  spec imens  be long ing  to the  s ame  colony,  of w h ic h  
on ly  12 showed  anoma l i e s  in the  s t r u c t u r e  of the  ve r t eb ra l  
co lumn .  These  an o m a l i e s  cons i s t ed  of t he  occur rence  of 6 
cervical  v e r t e b r a e  in 3 spec imens ,  12 thorac ic  ve r t eb r a e  
in 2 spec imens ,  5 l u m b a r  ve r t eb r ae  in 4 spec imens ,  a nd  
s ome  an o m a l i e s  in  sacral  ve r t eb r ae  in 3 spec imens .  I t  m a y  
be easi ly seen t h a t  the  n u m b e r  of anomal i e s  of the  ver-  
t eb ra l  c o l u m n  fo u n d  in the  cont ro l  series did no t  exceed 
4%.  On the  o th e r  hand ,  the  anomal i e s  of the  ve r t eb r a l  
c o l u m n  induced  b y  h y p e r t h e r m i a  observed  in 25.9% of 
t he  an im a l s  i n v e s t i g a t e d  seem to be suf f ic ient  to d r a w  a 
conc lus ion  t h a t  in p r e g n a n t  mice an  increased  b o d y  t e m -  
p e r a t u r e  i n d u ces  inborn  anoma l i e s  of the  ve r t e b r a l  
co lumn.  

The  resu l t s  o b t a i n e d  conf i rm the  h y p o t h e s i s  a s s u m e d  
in the  fo rmer  c o m m u n i c a t i o n  1; name ly ,  t h a t  in m a m m a l s  
the re  is a r a t h e r  close re la t ion  be tween  the  t e m p e r a t u r e  
of the  b o d y  d u r in g  the  d e v e l o p m e n t  and  t he  n u m b e r  a nd  
a r r a n g e m e n t  of somi t e s  ana logous  to t h a t  r epor t ed  in 
f ishes and  amphibiansa ,~ .  

Th e  anoma l i e s  in the  s t r u c t u r e  of the  ve r t eb ra l  c o l u m n  
induced  e x p e r i m e n t a l l y  r e semble  some  i nbo rn  mal forma~ 
t ions  of the  v e r t eb r a l  c o l u m n  e n c o u n t e r e d  in m a n  (sco- 
liosis, ha l f -ve r t eb rae  etc. 5,~). Hence ,  bea r ing  in m i n d  t h a t  
in p r e g n a n t  m a m m a l i a n  females  an  increase  of t e m p e r a -  
tu re  7-9 m a y  induce  some inborn  anoma l i e s  of bra in ,  eyes,  
pa la te ,  l imbs  etc.,  i t  s e ems  t h a t  the  increased  b o d y  t e m-  
p e r a t u r e  du r ing  ce r t a in  s t ages  of p r e g n a n c y  could be one 
of the  reasons  for the  anoma l i e s  j u s t  descr ibed.  

Zusammen/assung. Trgch t ige  M/ iuseweibchen  w u r d e n  
in der  Zeit  zwischen  d e m  71/2ten u n d  121/2ten T a g  der  
Gravidit /~t  im H y p e r t h e r m i e v e r f a h r e n  w/ ihrend  20 h au f  
e iner  K b r p e r t e m p e r a t u r  yon  40-41 ~ geha l t en .  Bis j e t z t  
w u r d e n  y o n  75 V e r s u c h s t i e r e n  i n s g e s a m t  372 J u n g e  er- 
h a l t e n  u n d  186 u n t e r s u c h t .  48 J u n g t i e r e  ze ig ten  ange-  
borene  Mis sb i ldungen  der  \ u  R e d u k t i o n  der  
Wirbe lzahl ,  A n o m a l i e n  de r  ~Virbelk6rper,  ~,Virbelbogen. 
sowie der  R ippen .  
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