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v6g6talis6s.  E n  p r & e n c e  de c h l o r a m p h 6 n i c o l  seul  (0,5 
mg/ml) ,  des  p lu t eus  se d~ve loppen t .  Dans  les cu l tu re s  
c o n t e n a n t  du  ch lo ru re  de l i t h i u m  seul (0,0065 /~I) les 
p l u t e u s  p r 6 s e n t e n t  que lques  t r aces  de  v6g6 ta l i s a t ion  in-  
d iqu~es  p a r  l '6 t ro i tesse  du  lobe ora l  e t  de la b o u c h e  e t  les 
pa ro i s  6paissies de l ' a r c h e n t 6 r o n .  E n  c o n t r a s t e  les em-  
b r y o n s  t r a i t6s  s i m u l t a n 6 m e n t  p a r  le c h l o r a m p h 6 n i c o I  e t  te 
ch lo ru re  de l i t h i u m  ne  se d 6 v e l o p p e n t  j a m a i s  en  p l u t e u s ;  
ils fo r rnen t  des  l a rves  f o r t e m e n t  v6g6tat is6es cons t i tu6es  
d ' u n e  p e t i t e  v6sicute  e c t o d e r m i q u e  £ pa ro i s  minces  e t  
d ' u n e  6 n o r m e  v6sicule  e n t o d e r m i q u e  £ paro i s  6paisses.  

Nous  o v e n s  6 g a l e m e n t  e x a m i n 6  les ef fe ts  d u  ch lor -  
a rnph6nico l  su r  l ' an ima l i s a t i on .  E n  ra i son  de  ses propr i6 t6s  
v6g6ta l i san tes ,  on  p e u t  en  effe t  p r6vo i r  que  le ch lor -  
amphSn ico l  se ra  c a p a b l e  d ' a t t 6 n u e r  ou m~me de  sup-  
p r i m e r  c o m p l ~ t e m e n t  les effets  de l ' a n i m a l i s a t i o n .  Nous  
a v o n s  e f f e c t i v e m e n t  observ6  que  le c h l o r a m p h 6 n i c o l  
ut i l is6 ~ des c o n c e n t r a t i o n s  de 0,8 A 0,5 m g / m l  inh ibe  les 
effets  a n i m a l i s a n t s  des  ions zinc. E n  pr6sence  d ' i ons  zinc 
(1 x 10 -~ M) ,  on  o b t i c n t  des b l a s t u l a s  animal is6es .  L e u r  
touf fe  cili6e apica le  es t  hype r d6ve l opp6e  et  son  e x t e n s i o n  
c o r r e s p o n d  s e n s i b l e m e n t  a u x  types  4/,, e t  1/~ se lon la classi- 
f i ca t ion  de H6RSTADIUS 1°. Dons  les cu l tu res  c o n t e n a n t  du  
ch lo r amph~n ico l  (0,8 rng/ml)  e t  du ch lo ru re  de zinc 
(1 × 10 -~ M)  a u c u n e  b l a s t u l a  an imal i sde  ne  se d6veloppe.  
L ' u n e  de ces cu l tu re s  a donn~  37% de p e t i t s  p lu teus ,  4 0 %  
d ' e m b r y o n s  p r i s m a t i q u e s ,  14% de  gas t ru l a s  chez  les- 
quel les  l ' a r c h e n t 6 r o n  es t  s e u l e m e n t  6bauch6  e t  en f in  9 %  
d ' e m b r y o n s  p r ~ s e n t a n t  une  p e t i t e  ~ v a g i n a t i o n  de  l ' a r c h e n -  
t6ron .  Le  c h l o r a m p h 6 n i c o l  i n h i b e  6 g a l e m e n t  l ' a n i m a l i -  
s a t i o n  p r o v o q u 6 e  p a r  le bleu d ' E v a n s .  L ' i n h i b i t i o n  de  
l ' a n i m a l i s a t i o n  p r o v o q u 6 e  p a r  le z inc ou le b leu  d ' E v a n s  
e s t  d ' a u t a n t  p lus  fo r te  que  la c o n c e n t r a t i o n  en  ch lor -  
a m p h 6 n i c o t  e s t  p lus  61ev6e. 

Ces exp6r iences  m o n t r e n t  que  le c h l o r a m p h 6 n i c o l  exerce  
des  ef fe ts  v6g6 ta l i s an t s  typ iques ,  c o m p a r a b l c s  ~ ceux  d~j£  
o b t e n u s  a v e c  le l i t h i u m  e t  avec  la p h 6 n a z o n e  n .  Les effets  
d u  c h l o r a m p h ~ n i c o l  e t  ceux  de la p h 6 n a z o n e  p r 6 s e n t e n t  
en  ou t r e  u n  c e r t a i n  h o m b r e  de pa r t i cu l a r i t 6 s  c o m m u n e s  
in t6 ressan tes .  Ces d e u x  agen t s  on t  en  effe t  une  ac t iv i t6  
a n t i m i t o t i q u c  importantelS,xa.  L a  f o r m a t i o n  de b l a s tu l a s  
p e r m a n e n t e s  darts les cu l tu res  con t inues  s ' obse rve  ~gale- 
m e n t  avec  le c h l o r a m p h 6 n i c o l  e t  avec  la ph6nazone .  Nous  
a v o n s  observ6  au  cours  de ces r eche rches  que  les ions  
p o t a s s i u m  n ' e m p ~ c h e n t  pas  les effets  v~g6 ta l i san t s  du  
c h l o r a m p h 6 n i c o l  n i  ceux  de la ph6nazone .  A cet  6gard  les 
effets  de  ces d e u x  a g e n t s  d i f f e ren t  de ceux  du  l i t h i u m  d e n t  
les effets  v6g6 ta l i s an t s  s e n t  supp r im6s  en  pr6sence  de 
c o n c e n t r a t i o n s  su f f i san tes  d ' ions  p o t a s s i u m  ~,1~. Les  ana -  
logies observ~es  e n t r e  les effets  exerc6s sur  le d6ve loppe-  

m e n t  de l '0euf d ' o u r s i n  pa r  le c h l o r a m p h 6 n i c o l  e t  p a r  la 
p h 6 n a z o n e  p e u v e n t  se m o n t r e r  ut i les  p o u r  l ' i n t e r p r S t a t i o n  
des  e t fe ts  p h a r m a c o d y n a m i q u e s  de la ph6nazone .  Chez les 
bac t6 r ies  off ses effets  o u t  6t6 par t icu l i&rernent  6tudi6s,  le 
c h l o r a m p h 6 n i c o l  i n h i b e  la syn th~se  des  p ro t6 ines  p a r  un  
processus  d ' a i l l eu r s  n o n  6lucid6. E n  ou t re ,  a u x  concen-  
t r a t i o n s  o~1 il i n h i b e  la  syn th~se  des  pro t6 ines ,  ce t  a g e n t  
p r o v o q u e  l ' a c c u m u l a t i o n  d ' u n e  fo rme  par t i cu l i~re  e t  in- 
s t ab l e  d ' a c ide  ribonuc16ique1% De nouvel les  recherches  
s e n t  n6cessai res  a f in  d ' 6 t a b l i r  si de  tet les p e r t u r b a t i o n s  du  
m 6 t a b o l i s m e  des  p ro t6 ines  e t  des  ac ides  nuc l6 iques  s 'ob-  
s e r v e n t  6 g a l e m e n t  chez  tes ceufs d ' o u r s i n  t r a i t 6 s  p a r  le 
ch lo ramph~nico l .  Le fai r  que  le c h l o r a m p h 6 n i c o l  exerce  
des  effets  v ~ g f t a l i s a n t s  c o m p a r a b l e s  h ceux  du  l i t h i u m  
sugg~re que  le l i t h i u m  agi t  su r  la d 6 t e r m i n a t i o n  e rnb ryon -  
na i re  en  p e r t u r b a n t  le m 6 t a b o l i s m e  des  p ro t6 ines  e t  des 
acides  nucl6iques.  U n e  ana lyse  compar6e  des effets  du 
c h l o r a m p h 6 n i c o l  e t  du  l i t h i u m  sur  le m g t a b o l i s m e  des  pro-  
t6ines  e t  des  acides nucl6 iques  p e r l n e t t r a  de pr6ciser  ce 
p o i n t  de vue.  O u t r e  le ch lo ramph6n ico l ,  d ' a u t r e s  agen t s  
s e n t  6ga l emen t  capab le s  d ' i n t e r f6 r e r  avec  la syn th6se  des 
pro t6 ines  e t  des acides  nucl6iques .  Dons  u n  p r o c h a i n  
t r a v a i l  nous  e x a m i n e r o n s  les effets  de que lques -uns  de ces 
agen t s  e t  les c o m p a r e r o n s  avec  ceux  du  l i t h i u m  e t  du  chlor-  
amph6n ico l .  

Summary .  Chlo ramphen ico l ,  a n  i n h i b i t o r  of p r o t e i n  syn-  
thesis ,  causes  a s t r o n g  v e g e t a l i z a t i o n  of whole  l a r v a e  of 
sea u r c h i n  Paracentrotus lividus. C o m b i n a t i o n  of chlor-  
a m p h e n i c o l  a n d  l i t h i u m  causes  a s t r o n g e r  v e g e t a l i z a t i o n  
t h a n  e i t h e r  of t he se  a g e n t s  alone.  C h l o r a m p h e n i c o l  sup-  
presses  t h e  an ima l i z ing  effects  of E v a n s  b lue  a n d  zinc 
ions.  T h e  effects  of c h l o r a m p h e n i c o l  are  c o m p a r e d  w i t h  
t hose  of l i t h i u m  a n d  p h e n a z o n e .  I t  is sugges t ed  t h a t  
vege ta l i z ing  effects  of c h l o r a m p h e n i c o l  a re  c o n n e c t e d  w i t h  
i t s  i n h i b i t o r y  a c t i o n  on  p r o t e i n  s y n t h e s i s  a n d  t he  per -  
t u r b a t i o n s  of r ibonuc le ic  acid me t abo l i sm .  
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Quantitative Investigation of the P and N Loss in 
the Rat Liver when Using Various Media in the 

'Freeze-Substi tut ion'  Technique 

I t  h a s  b e e n  e s t ab l i shed  in  t he  p reced ing  p a p e r  1 t h a t  t h e  
so lub i l i ty  of p ro t e in s  in t i ssues  f ixed b y  t h e  f reeze-subs t i -  
t u t i o n  t e c h n i q u e  is c o m p a r a b l e  to  t h a t  in  con t r o l  a n d  
lyophi l ized  ma te r i a l .  Th i s  so lub i l i ty  as m a y  be  su rmi sed  
is a n  i n d i c a t i o n  of c e r t a i n  losses in  t i ssue  s u b s t a n c e s  in  t h e  
course  of h is to logica l  p rocedure .  T h e  d e t e r m i n a t i o n  of 
these  losses is of g r ea t  i m p o r t a n c e  in t he  deve lop ing  q u a n -  
t i t a t i v e  h i s t o c h e m i c a l  m e t h o d s .  M a n y  a u t h o r s  2-1o h a v e  
discussed t h i s  p r o b l e m  in r e l a t ion  to  va r ious  h i s tochemi -  
cal  f ixa t ives .  The  F -S  m e t h o d  enab les  t h e  app l i c a t i on  of 
va r ious  m e d i a  a n d  t e m p e r a t u r e s  u-14 a n d  t h i s  m a y  lead to 
va r ious  degrees  of e x t r a c t i o n  of t he  t i ssue  subs tances .  
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Fig. 9 r ep re sen t s  p e r e e n t u a l  c ha nge s  of N a n d  P c o n t e n t s  of the  
s u b s t i t u t e d  l iver  in d i f fe ren t  med ia .  

In the present work, nitrogen and phosphorus loss, as 
well as the decrement of rat liver dry mass during substi- 
tut ion in most commonly used organic solvents, was 
studied. 

i~laterial and 2llethods. For the experiments, livers of 
nine female rats of the Wistar  strain, weighing about  
150 g each, were used. Samples weighing 30-100 mg were 
weighed out on strips of aluminium foil quenched in iso- 
pentane at --105°C. After this t reatment ,  the samples 
were placed in 5 ml of substi tuting medium at  - 7 9 ° C .  
From each liver, 5 samples were prepared and substi tuted 
in absolute ethanol, methanol, butanol, propanol and ace- 
tone. Further three samples served as controls. The mater-  
ial was substituted for 6-9 days at the temperature of the 
cooling mixture of dry ice and ethanol. The end of sub- 
stitution was established by observing the cross section 
of control fragment of substituted tissue in butanol--  
the most difficultly penetrating alcohol. After substitution, 
the material was dried at 100°C to constant weight in 
order to determine the percentage of dry mass and com- 
pare it with the control. The individual samples were 
placed in Kjeldahl flasks and ignited in a selenium mix- 
ture 15 for simultaneous N and P determination. The 
quant i ty  of dissolved phosphorus was also determined in 
the substituting media. Nitrogen was determined by the 
Parnas-Wagner modification of the Kjeldahl method X% 
the methodical error under the given conditions being 
1.7%. Phosphorus was determined by the Fiske-Subba- 
row method modified by HORECKIgR 17. The error in phos- 
phorus determination was 2,5%. The necessary statisti-  
cal calculations were made. 

Results. The average values of the results obtained are 
shown in the Table and illustrated by Figure 1 and 2. The 
sum of phosphorus found in the tissues and in the sub- 
st i tuting media amounted always to about  100% of total  
P as compared with control tissues. 

Discussion. The data given in the Table and Figures 
show that  the percentage of the changes in the dry mass 
caused by elution of the substances by the media used are 
only slight; most marked in methyl  and ethyl alcohol. The 

1~ H.  ROTIf, Angew.  Chem.  51, 120 (1938). 
16 j .  K. PARYAS a n d  R. WACNER, Biochem.  Z. 1'25, 253 {1921). 
17 B. L. HOREeKER, T. S. MA, a n d  E.  HAAS, J .  biol .  Chem.  136, 775 

0940). 

The c o n t e n t  of N,  P,  a n d  d r y  mass  of r a t  l iver  a f t e r  the  s u b s t i t u t i o n  in the  di f ferent  o rgan ic  solveuts .  Resu l t s  expressed  as % va lues  of the  
c on t ro l  ma te r i a l .  

Con t ro l  E t h a n o l  M e t h a n o l  
% of d r y  m g N /  ~tgP] % of d r y  % of c o n t e n t  % of d r y  % of c o n t e n t  
mass  10O m g  ~ 100 m g  ~ mass  N P m a s s  N P 

Mean 30.6 3, 55 514.2  27.5 97,2 79.7 .26.0 95.5 61.3 
S t a n d a r d  dev i a t i on  :1 :1 .4  :~ 0.37 :l: 60.0 i 1.0 4- 1.5 :t: 7.2 :J: 1.4 -4- 2.2 4- 9 . t  
V a r i a t i o n  coeff ic ient  4.6 10.4 11.7 3.6 1.5 9.0 5.4 2.3 14.8 

B u t a n o l  P r o p a n o I  Ace tone  
% of d r y  % of c o n t e n t  % of d r y  % of c o n t e n t  % of d r y  % of  c o n t e n t  
mass  N P mass  N P mass  N P 

Mean 29.2 97.6 83.0 29.1 99.4 83.7 30.2 100.0 98.4 
S t a n d a r d  dev i a t i on  4- 1.2 :k 2.6 4- 6.9 :J: 0.9 :t: 3.3 4- 6,7 :}: 1.5 4- 3.1 :t: 3.5 
Va r i a t i on  coeff ic ient  4.1 2.7 8.3 3 . l  3.3 8.0 5.0 3.1 3.6 

a of the  f resh  w e i g h t  
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loss is s t a t i s t i ca l ly  s ign i f i can t  on ly  in  m e t h a n o l .  The  
a u t h o r s  be l ieve  th i s  loss to  be  c o n n e c t e d  w i t h  t he  e lu t ion  
of l ipids a n d  some o t h e r  N a n d  P c o n t a i n i n g  s u b s t a n c e s  
w h o s e , e x a c t  chemica l  n a t u r e ,  however ,  ha s  no t  been  ver i -  
fied in t he  p r e sen t  work.  N i t r o g e n  loss was  s l ight ,  r e ach ing  
i ts  h ighes t  v a l u e - - 5  % - - i n  m e t h a n o l .  T he  p h o s p h o r u s  loss 
was  m u c h  more  i m p o r t a n t ,  a t t a i n i n g  in m e t h a n o l  as m u c h  
as 40%.  N a n d  P loss is n o t  assoc ia ted  w i t h  t h e  e lu t ion  of 
nucle ic  acids a n d  p r o t e i n s ;  i t  p r o b a b l y  invo lves  micro-  
mo lecu l a r  c o m p o u n d s ,  phospho l ip id s  a n d  p h o s p h o p r o -  
te ids .  Min ima l  P a n d  N loss a n d  no  loss of d r y  mass  were 
obse rved  w h e n  ace tone  was used.  T he  l a t t e r  to  be  t h e  be s t  
s u b s t i t u t i n g  m e d i u m ,  all  t h e  more  so, s ince i t  is also a good 
f ixa t ive  used  in  e n z y m e  h i s t o c h e m i s t r y  1B-1~. M e t h a n o l  and  
e thano l ,  t h o u g h  used in va r ious  l abora to r ies ,  seem to  be  
less va luab le .  H i g h e r  a lcohols  ( b u t a n o l  a n d  p ropano l )  are  
h i g h l y  v iscous  a t  low t e m p e r a t u r e s  a n d  t h u s  requ i re  a 
p ro longed  s u b s t i t u t i o n  t ime .  

Conclusions. (1) Owing  to  t he  e lu t ion  of t i ssue  s u b s t a n -  
ces in  t h e  course  of s u b s t i t u t i o n ,  t he  p e r c e n t u a l  va lues  of 
d r y  mass  were  lower as those  of t he  controls .  Th i s  loss 
was s t a t i s t i ca l ly  s ign i f i can t  on ly  in t he  case When m e t h a -  
nol  was  used. (2) The  p e r c e n t u a l  loss of n i t r o g e n  caused  
b y  e lu t ion  b y  t h e  s u b s t i t u t i n g  m e d i u m  is in genera l  n o t  
la rge;  m o s t  m a r k e d  in  m e t h a n o l  a n d  e t h a n o l  a n d  smal l e s t  

in  ace tone .  (3) T h e  p e r c e n t u a l  loss of p h o s p h o r u s  e x t r a c t e d  
b y  t h e  s u b s t i t u t i n g  med ia  differs  wide ly  f rom one m e d i u m  
to a n o t h e r  r each ing  a b o u t  40% in m e t h a n o l  a n d  209'0 in 
e thano l ,  whi le  in  a ce tone  no  loss is obse rved .  (4) On the  
bas is  of t he  resu l t s  o b t a i n e d ,  t he  a u t h o r s  r e a c h  t he  cou- 
c lus ion  t h a t  ace tone  is t he  m o s t  su i t ab l e  m e d i u m  as far 
as e x t r a c t a b i l i t y  of N a n d  P, a n d  d r y  mass  loss are  con- 
cerned.  

Rdsumd. Les a u t e u r s  ou t  examin6  les possibi l i t6s  de di- 
m i n u t i o n  du c o n t e n u  en  azo te  et  p h o s p h o r e  e t  de la masse  
s6che au  cours  de la conge la t ion -d i s so lu t ion  des t issus.  
L a  d i m i n u t i o n  la p lus  m a r q u 6 e  a 6t6 observ6e  apr6s  l 'usage  
de m 6 t h a n o l .  T a n d i s  q u ' a v e c  l ' a c6 tone  elle es t  insigni-  
f iante .  
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I n h i b i t i o n  of  E n d o g e n o u s  T S H  i n  R a t s  b y  A n t i -  

s e r u m  t o  B o v i n e  T S H  

The  an t i gen i c  a c t i v i t y  of p i t u i t a r y  g l and  h o r m o n e s  ha s  
b e e n  k n o w n  for a long t ime,  a n d  since 1934 COLLIP e t  al. 
h a d  e x t r a c t e d  a s e r u m  i n h i b i t o r y  to  t he  t h y r o t r o p i c  hor-  
mone .  I t  is a well  k n o w n  fac t  t h a t  b o t h  in an i m a l s  a n d  
h u m a n s  exogenous  T S H  a c t i v i t y  g r a d u a l l y  d imin i shes  
d o w n  to  n o t h i n g  a f t e r  a t r e a t m e n t  l a s t ing  longer  t h a n  
15 days .  T h e  re f rac to r iness  to  T S H  is n o t  p roduced ,  or  i t  
a p p e a r s  l a t e r  on, in  va r ious  e x p e r i m e n t a l  s i tua t ions ,  such  
as p r e g n a n c y ,  assoc ia ted  t r e a t m e n t  w i t h  A C T H  (BASCHIE- 
RI a n d  FERRI 1), o r  fol lowing tile use of specia l  p r e p a r a t i o n s  
of T SH, such  as those  c o n t a i n i n g  f lav ian ic  acid (WERNER2). 
More recen t ly ,  f u r t h e r  s tud ies  on  a n t i - T S H  s e r u m  h a v e  
clar i f ied t he  i m m u n o l o g i c a l  c h a r a c t e r  of sera  o b t a i n e d  
w i t h  b o v i n e  T S H  (WERNER et  al. 3,4). I t  h a s  also been  found  
t h a t  such  sera  c an  inh ib i t ,  in  t he  mouse ,  t h y r o t r o p i c  
a c t i v i t y  of exogenous  T S H  (CLINE e t  al. s). T he  pu r pos e  of 
t h e  p r e s e n t  s t u d y  ha s  been  to  a sce r t a in  w h e t h e r  a n t i - T S H -  
s e r u m  can  i n h i b i t  endogenous  T S H  in a n  a n i m a l  species 
(rat)  d i f fe ren t  f rom the  one  (beef) whose  T S H  h a d  b e e n  
used  to  p roduce  a n t i - T S H  s e r u m  in a t h i r d  species (rab-  
bi t ) .  The  effects  of a n t i - T S H  s e r u m  was  e v a l u a t e d  in r a t s  
fed R e m i n g t o n ' s  d i e t  (low iodine  diet)  a n d  in r a t s  on  t he  
s ame  d ie t  b u t  also t r e a t e d  w i t h  m e t h y l t h i o u r a c i l  (MTU).  

Methods. 2 female  r a b b i t s  (body  w e i g h t  a b o u t  2 kg) were  
t r e a t e d  w i t h  T S H  emuls ion  a n d  F r e u n d ' s  comple t e  ad ju -  
v a n t .  The  an t i gen i c  m i x t u r e  was a d m i n i s t e r e d  s u b c u t a n e -  
ously,  a n d  t h e  in jec t ions  g iven  a t  7 days  i n t e rva l s  for  4 
weeks. E a c h  weekly  i n j ec t i on  c o n t a i n e d  4 I .U.  of T S H  
( A m b i n o n - O r g a n o n )  a n d  1 ml  of F r e u n d ' s  a d j u v a n t ;  
5 days  a f t e r  t he  las t  s u b c u t a n e o u s  in jec t ion ,  t h e  a n i m a l s  
were  g iven  2 I .U.  of T S H  in sa l ine  so lu t ion  i n t r a v e n o u s l y .  

Therefore ,  a t  t he  end  of t he  t r e a t m e n t ,  each  r a b b i t  h a d  
rece ived  18 I .U. of an t igen .  10 days  a f t e r  t he  end  of t he  
t r e a t m e n t ,  a b lood  sample  f rom t h e  an i m a l s  was  t e s t e d  b y  
t he  a g g l u t i n a t i o n  t echn ique ,  a n d  t he  f m m u n e  s e r u m  was 
f o u n d  to  h a v e  a 1:540 t i t e r .  T h e  biological  a c t i v i t y  of t h i s  

s e r u m  was a f t e r w a r d s  t e s t e d  in ra t s .4  g roups  of ra ts ,  5 ma le  
an ima l s  in each  g roup  (SNister, 300 g ave rage  b o d y  weight )  
were s t ud i ed  for th i s  purpose .  The  f i rs t  g roup  (A), a l r eady  
fed R e m i n g t o n ' s  d i e t  + dis t i l led w a t e r  for 10 days ,  were 
g iven  one i n t r a m u s c u l a r  i n j ec t ion  of 0.1 ml  of n o r m a l  r a b b i t  
s e rum e v e r y  second day .  The  second g roup  (B), on  t h e  
same d ie t  + dis t i l led  wate r ,  were g iven  one i n t r a m u s c u l a r  
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