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The Effect of Hypothermia Applied in the Given 
Stages  of Pregnancy on the Number  and Form 

of Vertebrae in the Offspring of White Mice 

I t  has  been exper imen ta l ly  s ta ted1  a t h a t  fishes show 
a s t rm,g  correlat ion be tween  the  t e m p e r a t u r e  of incuba-  
t ion and  the  n u m b e r  and  a r r a n g e m e n t  of arising somites ,  
which in tu rn  de te rmine  the  n u m b e r  of ver tebrae .  Some 
exper iments  of th is  k ind have  also been  carr ied out  on 
amphib ia ;  the  p re l iminary  resul ts  appea r  to  be similar  4. 

In  1963, the  au tho r  in i t i a ted  an e x p e r i m e n t  w i th  m a m -  
malia. Mice used for the  e x p e r i m e n t  came f rom an isolated 
colony inbred for 5 years.  The skele tons  of 60 newly -bo rn  
specimens of th is  colony, examined  before the  e x p e r i m e n t  
was s ta r ted ,  did no t  show a n y  anomalies .  The oest ra l  
cycle of the  females  was d e t e r m i n e d  by  the  vag ina l  smear  
me thod .  E a c h  pro-oes t rus  female was  kep t  w i th  one 
p o t e n t  male  overnight .  The n e x t  morn ing  the  females  
showing vaginal  p lug were ass igned to  one of t he  six 
groups  (denoted  by  the  le t ters  A - F )  of t he  series I or l I .  
In  group  A the  b o d y  t e m p e r a t u r e  was reduced  on d a y  71/~ 
of p r e g n a n c y  ( format ion  of t he  f i rs t  somi tes  in embryos  5), 
in group 13 the  t e m p e r a t u r e  was reduced  on day  81/, etc. ,  
un t i l  in group F h y p o t h e r m i a  was appl ied on day  12 ~/2 of 
p regnancy ,  i.e. w h e n  fo rma t ion  of the  last  somites  was  
over.  In  series I t h e  b o d y  t e m p e r a t u r e  was  reduced  to  
20°C, i.e. ca. 16°C, and  in series I f  to  25°C, i.e. ca. 11°C. 
In  b o t h  series h y p o t h e r m i a  las ted for 24 h. The females  
being given i n t r amuscu l a r  in jec t ions  of ch lo ropromaz in  
(10 mg/kg)  were  cooled to  t he  requi red  t e m p e r a t u r e  by  
p u t t i n g  t h e m  into  a ref r igera to : .  In  series I, f rom 737 
p r e g n a n t  females  sub jec ted  to  h y p o t h e r m i a ,  59 gave b i r th  

to  253 youngs te rs ,  131 of which  h a d  inborn  anomal ies  
of the  ve r t eb ra l  column.  In  series II ,  f rom 216 p r e g n a n t  
females  sub jec ted  to h y p o t h e r m i a  55 gave b i r t h  to  281 
youngs ters ,  50 of which  showed  inborn  ma l fo rma t ions  
of the  ve r t eb ra l  column.  

The cont ro l  females  were t r e a t ed  analogical ly :  t h e y  
were in jec ted  wi th  the  same a m o u n t s  of ch lo ropromaz in  
a t  the  same s tages  of p r e g n a n c y  (the groups  A - F ) ,  and  in 
order  to p r e v e n t  the i r  b o d y  t e m p e r a t u r e  f rom be ing  re- 
duced  to t h a t  of the  env i ronmen t ,  the  females  were p u t  
into an incubator .  In  the  contro l  series, the  to ta l  n u m b e r  
of p r e g n a n t  females  a m o u n t e d  to 42; 34 of t h e m  gave 
b i r th  to 175 youngs ters ,  9 of which  showed  anomal ies  of 
the  ve r t eb ra l  column.  In  all p robab i l i t y  some females  were  
t aken  f rom the  incuba to r  too ear ly  so t h a t  the i r  b o d y  
t e m p e r a t u r e  was reduced  to t h a t  of t he  env i ronmen t ,  and  
this  fact  fully expla ins  the  found anomalies .  

The inves t iga ted  mater ia l  was cleared in po t a s s ium 
hydrox ide  wi th  glycerol, t he  skele tons  being s imul ta-  
neously  s ta ined  wi th  alizarin. 

We have  found  two kinds of ma l fo rma t ion  of the  ver te -  
bra l  co lumn:  (1) changes  in the  n u m b e r  of ve r t eb rae  in 
the  given region:  e.g. six ins tead  of seven  cervical  ver te -  
brae  (Figure 1), twelve  (somet imes  e leven - Figure  2) 
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Fig. ]. The offspring of a female, group A, series II. The occurrence 
of six cervical vertebrae. 

Fig. 2. The offspring of a female, group C, series I. Eleven thoracic 
vertebrae instead of thirteen, in the penultimate thoracic vertebra a 
double eentrum and a fused double rib. The first lumbar vertebra 
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shows a split centrum, its second half being fused with the centrmn 
of the preceding vertebra. 

Fig. 3. The offspring of a female, group C, series I. In the lumbar 
region the occurreime of wedge-shaped semi-vertebra causing a 

distinct seoliosis. 



15. VIII. 1965 Brevi eomunicazioni - Brief Reports 453 

t ho rac i c  v e r t e b r a e  (in t he  con t ro l  t h i r t een ) ,  five, a n d  in 
some cases four  l u m b a r  v e r t e b r a e  (in con t ro l s  six). 
(2) Te ra to log ica l  changes  cons i s t ing  of:  t h e  fus ion of t he  
e e n t r a  a n d  a rches  of tw o  or  more  n e i g h b o u r i n g  v e r t e b r a e ,  
p resence  of sp l i t -ou t  c e n t r a  (Figure  2) a n d  w edge - s haped  
s ide h a l f - v e r t e b r a e  (F igure  3) lack ing  the i r  s y m m e t r i c  
half ,  u sua l ly  assoc ia ted  w i t h  scoliosis. In  t he  t ho rac i c  
reg ion  these  a n o m a l i e s  were assoc ia ted  w i t h  a s y m m e t r y  
in  t he  n u m b e r  of r ibs  on  t he  two sides of t he  body .  

I n  t h e  of fspr ing  of series I, t h e  anoma l i e s  i n v o l v e d  
ch ief ly  t he  t e ra to log ica l  cases m e n t i o n e d  a b o v e  c o m b i n e d  
w i t h  changes  in t h e  n u m b e r  of ve r t eb rae .  I n  series I I  t h e  
a n o m a l i e s  cons i s ted  m o s t l y  in a r educed  n u m b e r  of v e r t e -  
b r ae  in t h e  g iven  region,  w i t h  or  w i t h o u t  t e r a to log ica l  
changes .  

A p r e l i m i n a r y  ana lys i s  of t h e  resu l t s  a l lows t h e  con-  
c lus ion  t h a t ,  as in  f ishes and  a m p h i b i a  1 4 the  t e m p e r a -  
t u r e  d u r i n g  t h e  pe r iod  of s e g m e n t a t i o n  a n d  t he  n u m b e r  
a n d  a r r a n g e m e n t  of somi tes  in  a n  e m b r y o  are  closely 
re la ted .  

T h e  anomal ie s  of t he  v e r t e b r a l  c o l u m n  i n d u c e d  b y  
h y p o t h e r m i a  are  s imi la r  to  those  i nduced  b y  X - r a y s  6 a n d  
hypoxiaV,S; t h e y  resemble  also some i n b o r n  a n o m a l i e s  of 
t he  v e r t e b r a l  c o l u m n  e n c o u n t e r e d  in m a n  9 n .  

Zusammen[assung. Tr/ icht ige  M~iuseweibcben w u r d e n  
in de r  Zei t  zwischen d e m  71/~. u n d  121/~. Tag  der  Grav i -  
dit~it im  H y p o t h e r m i e v e r f a h r e n  w ~ h r e n d  eines Tages  auf  
e iner  K 6 r p e r t e m p e r a t u r  yon  20°C oder  25°C geha l t en .  
I n s g e s a m t  w u r d e n  953 Tiere  v e r w e n d e t ,  yon  d e n e n  114 
i n s g e s a m t  533 J u n g e  warren .  Von  den  l e t z t e r en  ze ig ten  
181 a n g e b o r e n e  Missb i ldungen  de r  WirbelsRule,  wie Ne- 
d u k t i o n  de r  Wi rbe l zah l ,  A n o m a l i e n  de r  W i r b e l k 6 r p e r  u n d  
W i r b e l b o g e n  sowie R i p p e n a n o m a l i e n .  
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V6g6talisation de l'oeuf de l'oursin Paracentro tus  
l iv idus  par l'hydrazide de l'acide isonicotinique 

(isoniazide) 

L a  d i f f6renc ia t ion  de  l 'oeuf d ' o u r s i n  p e u t  6tre modif i6e  
e x p 6 r i m e n t a l e m e n t  en  s o u m e t t a n t  les oeufs ~ l ' in f iuenee  
de c e r t a i n s  agen t s  ch imiques .  L ' u n e  de  ces modi f ica t ions ,  
la  v6g6ta l i sa t ion ,  se carac t6r i se  p a r  l ' h y p e r d 6 v e t o p p e m e n t  
des s t r u c t u r e s  e n t o m 6 s o d e r m i q u e s  a u x  d6pens  des s t ruc-  
t u r e s  ee tode rmiques  p r6sompt ives .  Cet  effet  a d ' a b o r d  
6t6 observ6  avee  l ' ion l i t h i u m  L R ~ c e m m e n t  la  v fg6 ta l i sa -  
t ion  a 6t6 o b t e n u e  avec  des i n h i b i t e u r s  des syn th6ses  pro-  
t6iques,  te ls  que le ch lo ramph6n ico l  2,3 et  la s t r ep to -  
myc ine  4. 

D a n s  ce t r a v a i l  nous  e x a m i n e r o n s  les effets  de l ' h y d r a -  
zide de l ' ac ide  i son ico t in ique  (isoniazide) sur  l 'ceuf d ' o u r -  
s in e t  n o u s  m o n t r e r o n s  que cet  a g e n t  exerce  des effets 
v6g6ta l i sants .  

A la c o n c e n t r a t i o n  la p lus  61ev6e utilis6e, 6 ,6-  10 ~3I, 
l ' i soniaz ide  a r r~ te  le d 6 v e I o p p e m e n t  au  cours  de la seg- 
m e n t a t i o n .  

A v e c l a  c o n c e n t r a t i o n  5 • 10-~M,  les oeufs a t t e i g n e n t  le 
s t ade  b l a s t u l a ;  les anoma l i e s  de  la  s e g m e n t a t i o n  son t  t r~s 
f r6quentes ,  elles son t  ind iqu6es  p a r  ]a pr6sence de g randes  
cellules incluses  d a n s  les paro is  de  la  b las tu la .  

Les  ceufs t r a i t6s  p a r  l ' i soniaz ide  a u x  c o n c e n t r a t i o n s  
r e spec t ives  de  4, 3,3, e t  2 ,5-10-%'~I ,  s ' a r r ~ t e n t  6gale- 
m e n t  au  s t ade  b l a s t u l a  ma i s  le d ~ v e l o p p e m e n t  es t  m o i n s  
r a l en t i  q u ' a v e c  la  c o n c e n t r a t i o n  5 • 10 -~M.  Ces b l a s t u l a s  
s ' a g g l u t i n e n t  en t r e  elles en  I o r m a n t  des  aggr6ga t s  p o u v a n t  
c o n t e n i r  p lus ieurs  d iza ines  de larves.  L a  zone d ' a d h 6 r e n c e  
est  le p61e v~g6ta t i f  a i s6men t  iden t i f i ab le  gr~tce 5~ l '~pais-  
s i s sement  des  paro i s  g ce n i v e a u  et  ~ la p resence  de cel- 
lules m 6 s e n c h y m a t e n s e s  p r imai res .  D a n s  ces aggr6ga t s  les 
b l a s tu l a s  p e u v e n t  conse rve r  leur  i nd iv idua l i t 6  on  b ien  se 
fus ionner  c o m p l 6 t e m e n t  avec  coalescence des  blas toc~les  
qu i  f o r m e n t  une  cav i t4  c o m m u n e .  

Les oeufs t ra i t6s  p e n d a n t  24 h p a r  l ' i soniaz ide  a u x  con-  
c e n t r a t i o n s :  4, 3,3 e t  2 ,5 ,  1 0 - 2 M  puis  t ransf6r6s ,  apr~s  
p lus ieurs  lavages ,  d a n s  t ' eau  de  m e r  no rma le ,  se d6- 
v e l o p p e n t  en  l a rves  v6g6tal is6es ca rac t6 r i s t i ques :  ta rves  
avec  e n t o m 6 s o d e r m e  v o l u m i n e u x ,  c o m p l ~ t e m e n t  6vagin6 
e t  pe t i t e  v6sicule e c t o d e r m i q u e  ~ paro i s  minces ,  l a rves  
avec  a r c h c n t d r o n  v o l u m i n e u x ,  ~. paro is  6paisses, com-  
p l ~ t e m e n t  i nvag in6  e t  enf in  p lu t cus  ~ lobe oral  6 t ro i t  avec  
ou sans  bouche  et  a r c h e n t 6 r o n  ou in te~t in  v o l u m i n e u x  
pa ro i s  6paisses. Le degr6 de v6g6ta l i sa t ion  o b t e n u  aug-  
m e n t e  a v e c l a  c o n c e n t r a t i o n  en  isoniazide.  

Les  la rves  t r a i t6es  au s t ade  b las tu la ,  apr6s  la f o r m a t i o n  
du  m 6 s e n c h y m e  pr imai re ,  son t  6ga l emen t  sensibles  aux  
effets de l ' i son iaz ide ;  la phase  de d 6 t e r m i n a t i o n  e m b r y o n -  
na i re  6 t a n t  te rmin6e ,  on  n ' o b s e r v e  plus  que  des effets  in- 
h i b i t e u r s  sur  le d 6 v e l o p p e m e n t  de la larve.  Les b l a s tu l a s  
t ra i t6es  p a r  l ' i soniaz ide  ( 1 . 1 0 - 2 M )  cessen t  de se d6- 
ve loppe r  e t  d6g6n~ren t  r a p i d e m e n t .  Avec  la c o n c e n t r a -  
t ion  5 • 10 -~M le d 6 v e l o p p e m e n t  s ' a r rS te  au  s t ade  p r i sma-  
t ique .  Des p]u teus  son t  form6s avec  la c o n c e n t r a t i o n  
2 ,5 .  10-2_M. T o u t e s  ces larves  p r 6 s e n t e n t  une  g r a n d e  
mobi l i t6 ,  m~me  apr6s  24 h de t r a i t e m e n t  p a r  l ' i soniazide.  
Ces o b s e r v a t i o n s  i n d i q u e n t  que,  d a n s  ces condi t ions ,  
l ' i son iaz ide  n ' i n t e r f6 re  pas  avec  les f ac t eu r s  r e sponsab te s  
de  la mobi l i t6  des  larves .  

L ' i son iaz ide  e t  le ch lorure  de l i t h ium,  util is6s ensemble ,  
c h a c u n  ~ une  c o n c e n t r a t i o n  d 6 p o u r v u e  d ' e f fe t s  v6g6tal i -  
san t s ,  r e n f o r c e n t  m u t u e l l e m e n t  leurs  effets  e t  les la rves  
t r a i t6es  s o n t  f o r t e m e n t  v6g6tal is6es.  R 6 c i p r o q u e m e n t ,  
t ' i son iaz ide  r enve r se  c o m p l 6 t e m e n t  les effets  a n i m a l i s a n t s  
& a g e n t s  te ls  que  les ions zinc e t  te b leu  d ' E v a n s .  
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