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I m  fo lgenden  wird  f iber  die e r fo lg re iche  he t e ro toge  
T r a n s p l a n t a t i o n  e ines  M~iuse tumors  au f  j u n g e  R a t t e n ,  
die m i t  r a d i o a k t i v e n  I s o t o p e n  v o r b e h a n d e l t  w u r d e n ,  
b e r i c h t e t  1. 

Methodik.  W i r  v e r w e n d e t e n  da s  C r o c k e r - S a r k o m  der  
Maus,  da s  wir  in F o r m  yon  e t w a  1 m m  3 grossen  S t r icken  
au f  j u n g e  A l b i n o r a t t e n  yon  50 g G e w i c h t  s u b k u t a n  
t r a n s p l a n t i e r t e n .  Als Mass  de r  T u m o r g r 6 s s e  d i e n t e  uns  
das  P r o d u k t  aus  d e n  b e i d e n  g r6s s t en  D u r c h m e s s e r n  des 
T u m o r s .  

p3~ w u r d e  als L 6 s u n g  y o n  Na2 H P O  a i n t r a p e r i t o n e a l  
in j i z ie r t .  Au 19s w u r d e  a ls  ko l lo ida les  P r R p a r a t  te i ls  
i n t r a v e n b s ,  te i ls  i n t r a p e r i t o n e a t  app l i z i e r t .  16 R a t t e n  
e r h i e l t e n  je 0,125 mC p3~ in 0,25 c m  ~ L 6 s u n g  i n t r a -  
per i ton~tal  in j i z ie r t .  J e  8 R a t t e n  w u r d e n  a m  1. bzw.  11. 
T a g  n a c h  de r  P32 - In j ek t i on  m i t  d e m  C r o c k e r - S a r k o m  
der  M a u s  i m p l a n t i e r t .  16 R a t t e n  w u r d e  e ine  I n j e k t i o n  
v o n  je 0,75 m C  Au ~gs in  0,23 cm 3 L 6 s u n g  i n t r a v e n b s  u n d  
we i t e r en  16 R a t t e n  d iese lbe  1)osis i n t r a p e r i t o n e a l  v e r a b -  
re ich t .  Bei  je 8 R a t t e n  aus  b e i d e n  V e r s u c h s g r u p p e n  w u r d e  
die H e t e r o t r a n s p l a n t a t i o n  1 bzw. 5 Tage  n a c h  de r  I n -  
j e k t i o n  d u r c h g e f f i h r t .  

Resultate. Die R e s u l t a t e  d ieser  E x p e r i m e n t e  s ind  aus  
de r  TabeI l e  e r s i ch t l i ch .  

Mittelwerte der maximalen Tumorgr6sse von je 8 auf gleiche Weise 
behandelten Ratten. 

.Maximum der Tmnorgrgs~e 
Vorbehandlung in mm ~ (L~inge × Breite) 

Kontrollen . . . . .  51 

p32 i.p. 
Hetero t ransplanta t ion  : 
1 Tag nach Injekt ion 
11 Tage nach Injekt ion 

Au 19s i.p. 
Hetero t ransplanta t ion  : 
1 Tag nach Injekt ion 
5 Tage nach Injekt ion 

Au 198 i.v. 
Heterot ransplanta t ion  : 
1 Tag nach Injekt ion 
5 Tage nach Injekt ion 

142 
253 

88 
256 

109 
150 

Das  M a x i m u m  de r  T u m o r g r 6 s s e  w u r d e  bei  a l len  b e h a n -  
d e l t e n  T i e r e n  zwi schen  d e m  8. u n d  12. T ag  n a c h  de r  
T r a n s p l a n t a t i o n  e r r e i ch t .  Bei  a l l en  m i t  r a d i o a k t i v e n  
I s o t o p e n  v o r b e h a n d e l t e n  R a t t e n  w/ ichs t  de r  M a u s t u m o r  
s t a r k e r  als bei  d e n  K o n t r o t l e n .  Bei  g r6 s se r em I n t e r v a l l  
zwi schen  I n j e k t i o n  v o n  p32 ode r  Au l"s u n d  de r  H e t e r o -  
t r a n s p l a n t a t i o n  e n t w i c k e l t  s ieh de r  T u m o r  besse r  als bei  
k u r z e m  I n t e r v a l l .  N a c h  i n t r a p e r i t o n e a l e r  G o l d i n j e k t i o n  
e n t w i c k e l t  s ich  de r  h e t e r o l o g  t r a n s p l a n t i e r t e  T u m o r  (bei 
ffinft~Lgigem A b s t a n d  zwischen  I n j e k t i o n  a n d  I m p l a n t a -  
t ion)  besse r  Ms n a c h  i n t r a v e n 6 s e r  G o l d a p p l i k a t i o n .  Die 
R e s u l t a t e  zeigen,  dass  bei  B e h a n d l u n g  de r  "vVirtstiere 
m i t  r e c h t  v e r s c h i e d e n e n  S t r a h l u n g s a r t e n  die H e t e r o -  
t r a n s p l a n t a t i o n  e r m 6 g l i c h t  wird.  pa~ is t  ein r e ine r  fl- 
S t r ah l e r ,  w / i h r e n d  Au  los ein g e m i s c h t e r  f l -y -S t r ah le r  ist.  
F e r n e r  k a n n  be i  v e r s c h i e d e n s t e r  V e r b r e i t u n g  u n d  Loka l i -  
s a t i o n  de r  r a d i o a k t i v e n  I s o t o p e  i m  V ¢ i r t s o r g a n i s m u s  die  
E n t w i c k l u n g  des  h e t e r o l o g e n  T u m o r s  e r fo lgen ,  p32 wi rd  
b e s o n d e r s  von  K n o c h e n ,  K n o c h e n m a r k ,  L y m p h d r f i s e n ,  

x Die Arboit er~cheint in cxtenso in dor Zeitschrift Oncologia. 

Leber ,  Milz, N ie re  u n d  in g e r i n g e m  Masse  y o n  d e n  mei-  
s t e n  G e w e b e n  des  K 6 r p e r s  a u f g e n o m m e n .  Kol lo ida les  
Au ~98 wird  bei  i n t r a v e n 6 s e r  A p p l i k a t i o n  fas t  ausschl iess -  
l ich  v o m  r e t i k u l o e n d o t h e l i a l e n  S y s t e m  gespe iche r t .  Bei 
i n t r a p e r i t o n e a l e r  V e r a b r e i c h u n g  b t e i b t  Au x~8 weit-  
g e h e n d  in  d e r  P e r i t o n e a l h 6 h l e  l i egenL  Die  u n t e r s c h i e d -  
l iche W a c h s t u m s t e n d e n z  de r  T u m o r e n  n a c h  V o r b e h a n d -  
l u n g  de r  W i r t s t i e r e  m i t  v e r s c h i e d e n e n  r a d i o a k t i v e n  Iso- 
t o p e n ,  bei  v e r s c h i e d e n e r  A p p l i k a t i o n  u n d  bei  v e r s c h i e d e n  
l a n g e m  I n t e r v a l l  zwi schen  I n j e k t i o n  u n d  H e t e r o t r a n s -  
p l a n t a t i o n  erk lXrt  s ich  w a h r s c h e i n l i c h  d u r c h  die ver-  
s c h i e d e n a r t i g e  H e m m u n g  de r  A b w e h r k r / i f t e  des  W i r t s -  
o r g a n i s m u s  gegen den  h e t e r o l o g e n  T u m o r .  

W.  BOLLAG u n d  eL. MEYER 

Medizinische Universi ldtshlinik Zi~rich, den 25. Januar  
19,54. 

S u m m a r y  

T h e  i n v e s t i g a t i o n  dea ls  w i t h  t he  success fu l  h e t e r o -  
logous  t r a n s p l a n t a t i o n  of t h e  Mouse  C r o c k e r - S a r c o m a  
on y o u n g  ra ts ,  t h a t  were p r e t r e a t e d  w i t h  t h e  rad io-  
a c t i v e  i so topes  p32 a n d  Au 198. The  g r o w t h  t e n d e n c y  of 
t h e  t u m o u r s  va r i e s  a c c o r d i n g  to  t h e  c h a r a c t e r  of t h e  
r a d i o a c t i v e  i so tope ,  t h e  m o d e  of a d m i n i s t r a t i o n  a n d  the  
i n t e r v a l  b e t w e e n  t h e  i n j e c t i o n  of t h e  r a d i o a c t i v e  sub-  
s t a n c e  a n d  t h e  h e t e r o t r a n s p l a n t a t i o n .  

1 j .  H. ~[(~I,I,ILR, Gynaec.ologia 129, 2W.) (1950). 

Sulfhydryl Groups and Succinic Dehydrogenase  
in Rat Kidney after Administrat ion of Mercurial 

Diuretics 

Histochemical Studies 

R e c e n t l y  we r e p o r t e d  t t h a t ,  w h e n  b lue  t e t r a z o l i u m  
(BT) is used  as a h i s t o c h e m i c a l  i n d i c a t o r ,  t h e  a d m i n i s t r a -  
t ion  of m e r c u r i a l  d iu r e t i c s  to  r a t s  i n h i b i t s  t h e  succ in ic  
d e h y d r o g e n a s e  a c t i v i t y  in  k i d n e y  cells, p a r t i c u l a r l y  in  
t h e  cells of HENLE'S loops.  B y  b i o c h e m i c a l  m e a n s ,  
HANDLEY a n d  LAVlK ~ p r e v i o u s l y  d e m o n s t r a t e d  a fall  
in t h e  t o t a l  succ in ie  d e h y d r o g e n a s e  a c t i v i t y  in  r a t  
k i d n e y  a f t e r  a d m i n i s t r a t i o n  of mercur i a l s .  

S u l f h y d r y l  g r o u p s  are  e s sen t i a l  for t h e  n o r m a l  a c t i v i t y  
of succ in ic  d e h y d r o g e n a s e .  T h a t  t h e  d i u r e t i c  e f fec t  of 
mercu r i a l s ,  w h i c h  c o m b i n e  w i t h  s u l f h y d r y i  g roups ,  is 
a t t r i b u t a b l e  to  t he  s u l f h y d r y l - r e q u i r i n g  e n z y m e s  seems  
p r o b a b l e  s ince  i t  is a b o l i s h e d  b y  t h e  a d m i n i s t r a t i o n  of 
B A L ,  c o n t a i n i n g  two  s u l f h y d r y l  g r o u p s  3. T h e  o b j e c t  of 
th i s  s t u d y  was  to  i n v e s t i g a t e  w h e t h e r  t h e  a d m i n i s t r a -  
t i on  of m e r c u r i a l  d i u r e t i c s  i n f luences  t h e  h i s t o c h e m i c a l l y  
d e m o n s t r a b l e  s u l f h y d r y l  g r o u p s  in r a t  k idney .  

N o v u r i t  " M e d i c s "  (39-5 % Hg) was  s u b c u t a n e o u s l y  or 
i n t r a m u s c u l a r l y  a d m i n i s t e r e d  in  doses  of 10 to  50 m g  
H g / k g  of b o d y  w e i g h t  to  50 a l b i n o  r a t s  of t he  W i s t a r  
s t r a i n  w e i g h i n g  175-225 g. T h e  r a t s  were  k i l led  by  
d e c a p i t a t i o n  2 -6  h a f t e r  t h e  a d m i n i s t r a t i o n  of N o v u r i t .  
In  t h e  d e m o n s t r a t i o n  of p r o t e i n - b o u n d  s u l f h y d r y l  
g roups  t he  m e t h o d  of BARRNETT a n d  SELIGMAN 4 WaS 
fol lowed.  The  r e a g e n t ,  2, 2 ' - d i h y d r o x y - 6 ,  6 ' - d i n a p h t y l  
d isul f ide ,  w h e n  used  in excess  a t  p H  8.5, r e a c t s  w i th  

I K. I(. MUSTAKALL[O and A. TELKK,/., Science 118, 3'20 (I953). 
2 C. A. }{ANDLEY and P. S. LAVIK, J.  Pharmacol. Exp. Therap. 

I0O, 115 (1950). 
a R. F. PtTrs and O. W. SARTOmUS, Pharmacol. Rev. 5, 161 

(1950). 
4 It..[, I~ARRNI,:'H" and A. M. SV:LIC;MAY, Science 116, 3"23 (195"2). 
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A B (" 1 ? 

A l)istributio[i of SH groups in normal rat kidney. Section trcatc{t according t() I~,AI(RNI'.rT and SI'.t.I(;MAN. l)' The smm' after administra- 
tiouofNovurit ('20rag Hgjkg). C l)istributionofsuecinicdehydrogenase activity in normal rat kidney usin~ HT as indicator. Section 
thickness S0 #. D Succinic dehydrogenase activity after administration of Novurit (20 nlg Hg/kg). IVl" preparati(m, section thiclmess 

N0 it. Note the almost disappeared activity in the medullary area of HI.:NLI';'S loops. All 5 >:. 

act ive SH of f ixed t i ssue  p ro te ins  to form a colorless 
subs tance ,  which  is c o n v e r t e d  in to  a colored azo dye  by 
coupl ing wi th  t e t r a z o t i z e d  d io r thcan i .qd ine .  F u r t h e r -  
more, un f ixed  f rozen sec t ions  were  t r e a t ed  acco rd ing  to  
the n i t r op rus s ide  m e t h o d  of HAMMI.;TT and  CHAPMAN 1 
and wi th  t he  fe r r i c - fe r r i cyan ide  r educ t i on  t e s t  of LILLH;, 
and BURTNER 2. S i m u l t a n e o u s l y  the  h i s t ochemica l l y  
d e m o n s t r a b l e  succinic  d e h y d r o g e n a s e  a c t i v i t y  was 
control led  us ing blue t e t r a z o l i u m  (BT), 3 ,3 ' -d ian i so le -  
b i s -4 ,4 ' (3 ,4 -d ipheny l )  t e t r a z o l i u m  chlor ide  3, a n d  neo- 
t e t r azo l ium (NT), p p ' - d i p h e n y l e n e - b i s - 2 - ( 3 , 5 - d i p h e n y l )  
t e t r azo l ium chlor ide  4. 

E m p l o y i n g  the  m e t h o d  of BARRNV.TT and  SFLIGMAN, 
the g lomeru l i  of t h e  con t ro l  an ima l s  showed  a redd ish  
colour i nd i ca t i ng  a sparse  - - S H  c o n c e n t r a t i o n .  T h e y  
showed no succinic  d e h y d r o g e n a s e  a c t i v i t y  d e m o n s t r a b l e  
with t e t r a z o l i u m  sal ts .  The  cells of b o t h  p rox ima l  and  
distal  c o n v o l u t e d  t ubu l e s  were  d a r k  blue, r evea l ing  a 
great  c o n c e n t r a t i o n  of - - S H  groups .  The  succinic de- 
hydrogenase  a c t i v i t y  of the  c o n v o l u t e d  tubu les  was also 
intense.  The  a rea  of HENLE'S loops in the  medu l l a  
showed by  its r edd i sh -b lue  co lo ra t ion  a s o m e w h a t  s l ight-  
er c o n t e n t  of - S H  groups .  In  con t r a s t ,  th i s  a rea  r eac ted  
most  i n t e n s e l y  for succin ic  d e h y d r o g e n a s e .  The in ter -  
media te  zone b e t w e e n  the  co r t ex  and  the  medu l l a  
consis t ing p r inc ipa l ly  of the  t e r m i n a l  po r t i ons  of the  
p rox imal  c o n v o l u t e d  t ubu l e s  and  po r t ions  of the  
HENLE'S loops was  i n t e n s e l y  blue of SH groups ,  b u t  
this a rea  r evea l ed  only  s l ight  succinic  d e h y d r o g e n a s e  
ac t iv i ty  e x c e p t  in some po r t i ons  of t ubu le s  r ad i a t i ng  
th rough  it. The  co l lec t ing  d u c t s  in the  p y r a m i d  showed  
a weak c o n c e n t r a t i o n  of - S H  groups ,  whe reas  succinic  
d e h y d r o g e n a s e  a c t i v i t y  could  no t  be obse rved .  The  
unf ixed con t ro l  sec t ions  t r e a t ed  wi th  fe r r i c - fe r r i cyan ide  
tes t  r evea led  a d i s t r i b u t i o n  of t he  s t a i n ing  i n t e n s i t y  
similar to  t h a t  of the  sec t ions  t r e a t e d  wi th  t he  m e t h o d  
of BARRNI~2TT and  SELIGMAN. W i t h  n i t r op rus s ide  t e s t  
the only  o b s e r v a t i o n  was t h a t  t he  s t a in ing  of t he  medu l l a  
was weaker  t h a n  t h a t  of t he  cor tex .  

1 F. S. HAMMETT and S. S. CHAPMAN, J. Imb. olin. Med. 24,  "293 
(l:~;ls). 

R. D. Ln.LIE and H. J. BURTNER, J, Histochem. Cytochem. 1, 
s (1953). 

3 A. M. SH.m MAN and A. M. R UTE s IgI'RG, .¢2~cience 113,  ,q 17 ( 195 t ). 
4 I':. SHELTON and W. C. SCtINKII)KR, Anat. Rec. 112,  61 (197,?). 

The k idney  sect i tms of tile ra t s  to  which Novur i t  was 
a d m i n i s t e r e d  s h o w ed  no d i f ferences  in the  d i s t r i bu t ion  
and  i n t e n s i t y  of s t a in ing  as c o m p a r e d  wi th  con t ro l s  
when the  BARRNETT and  SELIGMAN nle thod ,  ferric- 
fe r r i cyan ide  t es t  and  n i t r o p ru s s i d e  t e s t  were emp loyed ,  
a l though  the  h ighes t  doses  were  gene ra l ly  lethal .  
In paral lel  runs  for succinic  d e h y d r o g e n a s e  ac t i v i t y  
using BT as ind ica to r ,  the  p rev ious ly  r e p o r t e d  inhibi -  
t ion in t he  e n z y m a t i c  a c t i v i t y  in t he  medu l l a ry  area  of 
HENLI~2'S loops could  be obse rved .  The  e n z y m a t i c  
a c t i v i t y  was  also d e p r e s s e d  in t h e  t u b u l a r  po r t i ons  
r ad i a t i ng  t h r o u g h  the  i n t e r m e d i a t e  zone. These  s e g m e n t s  
have  been r eg a rd ed  as t he  t h i ck  po r t i ons  of HENLE'S 
loops,  b u t  t h e y  m a y  equa l ly  well be s t r a i g h t  t e r m i n a l  
po r t i ons  of t he  p r o x i m a l  c o n v o l u t e d  tubules ,  The 
a c t i v i t y  of t he  cor t ica l  a rea  was  more  or less dep res sed  
d e p e n d i n g  on the  dose  of Novur i t .  Using NT as an indi-  
c a t o r  for succinic  d e h y d r o g e n a s e ,  a genera l  decl ine  was 
no t i ceab le  in t he  e n z y m a t i c  a c t i v i t y  a f te r  a d m i n i s t r a -  
t ion of Novur i t .  The  a c t i v i t y  in t he  cells of HENLE'S 
loops in the  med u l l a  was  dep res sed  s o m e w h a t  more  t h a n  
t h a t  in t he  cells of t he  c o n v o l u t e d  tubules .  However ,  
such a c o m p l e t e  or a h n o s t  co mp l e t e  lack of s t a in ing  in 
the  cells of lql~:NLI;.'s loops as obse rved  in the  BT 
p r e p a r a t i o n s  could  no t  be es tab l i shed .  This  d i f fe rence  
b e t w e e n  the  sec t ions  s t a ined  wi th  BT and  NT m a y  be 
a t t r i b u t e d  to  t he  m u c h  g r ea t e r  sens i t iveness  of NT as 
an i nd i ca to r  for succinic  d e h y d r o g e n a s e .  W i t h  NT suc-  
cinic d e h y d r o g e n a s e  ac t i v i t y  can be d e m o n s t r a t e d  in 
severa l  t i ssues  which  r ema in  u n s t a i n e d  wi th  BT.  
l : u r t h e rmo re ,  NT reac t s  more  r ap i d l y  a n d  s t a i n s  
t h i u n e r  sec t ions  more  un i fo rmly  t h a n  BT. 

Accord ing  to our  resul ts  the  p o t e n t i a l  d i m i n u t i o n  of 
- S H  groups  in the  k idney  cells a f t e r  a d m i n i s t r a t i o n  of 
mercur ia l  d iu re t i cs  could not  be d e m o n s t r a t e d  wi th  t he  
h i s tochemica l  m e t h o d s  used. This  resu l t  is no t  an argu-  
m e n t  aga ins t  the  a s s u m p t i o u  t h a t  mercur ia l  d iu re t i cs  ac t  
by  c o m b i n i n g  wi th  the  essen t ia l  s u l f h y d r y l  g roups  of 
e n z y m e  pro te ins ,  cons ide r ing  the  fact  t h a t  t he  vas t  
m a j o r i t y  of the  d e m o n s t r a b l e  - S H  groups  are n o t  
conce rned  wi th  these  e n z y m e s .  The  o b s e r v a t i o n  t h a t  the  
mos t  p r o n o u n c e d  inh ib i t ion  of succinic  d e h y d r o g e n a s e  
occurs  ill HENLE'S loops of the  m e d u l l a r y  area,  where  
the  c o n c e n t r a t i o n  of SH groups  is r e l a t ive ly  s l ight ,  
d r a w s  one ' s  a t tent i~m to the  poss ib i l i ty  t h a t  t he  pro-  
por t ion  of essent ia l  SH gr tmps  of succin ic  d e h y d r o -  
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genase to the  to ta l  a m o u n t  o f - S H  groups  is g rea te r  in the  
cells of  HnNLE'S loops t h a n  in t h e  c o n v o l u t e d  tubules ,  
Consequen t ly ,  t h e  - S H  groups  of succinic  dehydro-  
genase  in t he  cells of HENLE'S lOOpS are  more  a p t  to 
be b locked by  mercu r i a l  c o m p o u n d s  resu l t ing  in  the  
p ronounced  inh ib i t ion  of th is  e n z y m e  in the  correspond-  
ing segment s  of t he  nephrons  where  the  c o n c e n t r a t i v e  
r eabsorp t ion  of w a t e r  is be l i eved  to  begin.  

This investigation has been supported by a grant from the 
Sigrid Jus61ius Foundation. 

A. TELKKA and  K. K. lVIusTAKALLIO 

Deparlment o[ Anatomy,  University o/ Helsinki ,  
December 11, 1953. 

Zusammenlassung 
Es wurde  das h i s tochemische  V o r k o m m e n  und  die 

Ve rb re i t ung  der  S u l f h y d r y l g r u p p e n  sowie die Aktivi t~. t  
der  Berns te ins~iuredehydrogenase  in den Nieren  yon 
R a t t e n  nach  A d m i n i s t r a t i o n  yon N o v u r i t  b e s t i m m t .  Die 
S u l f h y d r y l g r u p p e n  zeigten keine Ver~inderungen,  die 
Ak t iv i tA t  der  Be rns t e in s~u redehydrogenase  wurde  je-  
doch he rabgese tz t ,  besonders  in den  Zellen der  Henle -  
schen Schleifen.  

P r o l o n g a t i o n  of  C lo t t ing  T i m e  in  t h e  D o r m a n t  

B a t  (Myotis iucifugus) 
The  b a t  is un ique  a m o n g  m a m m a l s  in t h a t  i t  is 

e ssen t ia l ly  po ik i lo the rmic  when  at  res t  x. The  ra tes  of the  
h e a r t  b e a t  ~, b lood  f low a and  o x y g e n  c o n s u m p t i o n  4 in 
t h e  res t ing  b a t  also v a r y  w i t h  the  e n v i r o n m e n t a l  t e m p e r a -  
ture .  A t  low ex t e rna l  t e m p e r a t u r e  t h e  r ed  b lood  cells 
pass  t h r o u g h  the  vessels e i the r  in c l u m p s  or  rou leaux ,  
b u t  t h r o m b i  and  s toppage  of f low are no t  seen 3. A t  ordi-  
n a r y  r o o m  t e m p e r a t u r e  (23°C) b lood f low is s imi la r  to  
t h a t  seen in o the r  m a m m a l s .  We  sough t  to  d e t e r m i n e  
wh e th e r  changes  in the  coagu la t ion  t i m e  of  t he  b lood 
a c c o m p a n y  t h e  m a r k e d l y  d i f fe ren t  phys io logicM s ta tes  
i nduced  by  a l t e r ing  t h e  e n v i r o n m e n t a l  t e m p e r a t u r e ,  

:Brown ba t s  (Myotis  luci/ugus) were t a k e n  f rom a 
s u m m e r  co lony  in the  a t t i c  of a Iarnl  house  in I n d i a n a  
du r ing  the  2 nd week  of  Sep tember .  T h e  m i n i m u m  
(night) and  m a x i m u m  (day) e n v i r o n m e n t a l  t e m p e r a t u r e s  
dur ing  th i s  pe r iod  were  10°C and  30°C, respec t ive ly .  
B lood  c lo t t i ng  t imes  were  d e t e r m i n e d  by  t h e  cap i l l a ry  
t u b e  t echn ic  on samples  o b t a i n e d  f r o m  p u n c t u r e  of a 
large ve in  in t he  web  be tween  t h e  t a i l  and  h ind  legs and  
f rom the  cu t  ca ro t id  a r te ry .  Some  ba t s  were s tud ied  a t  
the  t i m e  of col lec t ion.  O the r  ba t s  were  b rough t  to  t he  
l a b o r a t o r y  and  p laced  in a r e f r ige ra to r  a t  5°C. Af t e r  16 
-and 50 days  b lood samples  were  t a k e n  f rom some  of these  
i m m e d i a t e l y  upon  r e m o v a l  f rom the  re f r ige ra to r  and 
f rom o thers  severa l  days  a f te r  r e m o v a l  f rom the  cold 
and  m M n t e n a n c e  in a r o o m  a t  23°C. 

T h e  resul ts  (see Table)  c lea r ly  show t h a t  c lo t t i ng  t i m e  
is m a r k e d l y  p ro longed  as a resu l t  of exposu re  of the  b a t  
to  tow t e m p e r a t u r e  a n d  t h a t  i t  becomes  shor t  once aga in  
when  t h e  a n i m a l  is r e t u r n e d  to  a w a r m  e n v i r o n m e n t .  
(There  were  no s ign i f ican t  d i f ferences  be tween  the  
c lo t t ing  t imes  of samples  f rom t h e  ta i t  ve in  and  those  
f rom the  ca ro t id  a r t e r y  in t h e  same  animal . )  

1 M. HALL, The Cyclopedia o] Anatomy and Physiology (Edit. 
R. B:ToDD, London, 1836).- R. J. HocK, Biol. Bull. 101,289 (1951). 

M. HALL, The Cyclopedia o/ Anatomy and Physiology (Edit. 
R. B. TODD, London, 1836). 

a D. E. SMITH, Unpublished observations. 
4 R. J. HocK, Biol. Bull. 101, ~89 (195t). - D. E. SMrrn, Un- 

published observations. 

Tablc.--Blood Clotting Time 

Time of test 

On collection 
On 16 th day at 5°C 
On 50thd~y at 5°C 
On 3 rd day at 23°C after 

removal from 5°C on 16 th 
day 

On 2nd day at 23°C after 
removal from 5°C on 50 th 
day 

I No. of[ ?ats I 

10 
4 
2 

Mini- Maxi- I 
InUIIl. mum 

1.5'* 24'* 
72' 275' 

170' 210' 

8' 40" 

10' 30' 

Aver- 
age 

7.4'* 
149" 
190' 

26' 

19' 

* Combination of clotting times from carotid artery and tail vein 
samples. 

We i n t e r p r e t  these f indings as ind ica t ing  an adap t ive  
m e c h a n i s m  which  p r even t s  t h r o m b u s  f o r m a t i o n  dur ing 
do rmancy .  S imi la r  resul ts  in the  h ibe rna t i ng  hedgehog  1 
and  h a m s t e r  2 and  in t he  e s t i va t i ng  g round  squirrela  have  
been  i n t e rp re t ed  in t h e  same fashion.  T h e  p resen t  resul ts  
and  those  of t he  e x p e r i m e n t s  j u s t  c i t ed  ind ica te  t h a t  this 
m e c h a n i s m  is c o m m o n  to  al l  t ypes  of m a m m a l s  t h a t  can 
en te r  a s ta te  of d o r m a n c y .  

D. E.  SMITH, YVETTE S. LEWIS, 
and  G. SVlHLA 

Argonne National Laboratory, Lemont, Ill.,  U.S .A. ,  
January  18, 1954. 

Rdsumd 
En  6tG la dur6e de coagu la t ion  du sang a u g m e n t e  

n o t a b l e m e n t  si l ' on  s o u m e t  la chauve-sour i s  h unc 
basse t e m p 4 r a t u r e  (5°C);  elle d iminue  d~s q u ' o n  replace 
l ' a n i m a l  dans  un mi l ieu  chaud  (23°C). Ceei ind ique  
l ' ex i s t ence  d ' u n  m6can i sme  adap t i f  qu i  p r6v ien t  la 
fo rma t ion  du t h r o m b u s .  

1 p. SUOMALAINEN and E. LEttTO, Exper. S, 65 {195~). 
g A. SVIHLA, H. BOWMAN, and R. PEARSON, Science I15, 272 

(t952). 
a A. SVIItLA, H. R. I~OV*rMAN, and R. RVrENOUR, Science 11t, 

298 (1951). 

Etude  de la c o n s o m m a t i o n  d ' o x y g 6 n e  et de l a  

t e n e u r  e n  ac ide  d 6 s o x y r i b o n u c l 6 i q u e  du fo ie  
d i v e r s  a g e s  c h e z  le rat  

La  d i m i n u t i o n  de la  c o n s o m m a t i o n  d ' o x y g g n e  des 
t issus e t  des organes  avec  l ' age  a 6t6 cons ta t6e  par  d ive r s  
au teu r s  pa rmi  lesquets  nous c i te rons  HAWKINS', 
PEARCE ~, KAGANOVSKAYA a, CARROLL 4, ROSENTHAL, 
BOXVIE e t  GONER g, SCHULER 6, LAZOVSKAYA ~, CHEYMOL 
e t  PELOU% I i  c o n v i e n t  c e p e n d a n t  de r appe l e r  que  dans 
t o u s c e s  cas la  q u a n t i t 6  d ' o x y g 6 n e  consomm6 a 6t6 
rappor t4e  soi t  au poids  frais,  so i t  au poids  sec. Or  la 
cons t i t u t i on  des t issus e l le -m4me var ie  avec  l '~ge e t  on 

1 j .A .  HAWKINS, J. Gem Physiol. I1, 645 (1928). 
J .M. PEARCE, Amer. J. Physiol. 114, 255 (1936). 

a S. N. KAGANOVSKAYA et 1. L. KAN, Biokhimiya 2, 494 (1937). 
a M. J. CAnOLL, Arch. F. exp. Zellforsch. 2'2, 592 (1939). 
s O. ROSENTHAL, M. A. BOWIE et W. G. GONER, J. Cell. e Comp. 

Physiol. 17, ~21 (1941). 
6 W. SCnVLER, Helv. physiol. Acta 1, 105 (1943). 
7 L. N. LAZOVSKAYA, Biokbimiya 8, 171 (1943). 
s j .  CHEYMOL ct A. PELOU, C. r. Soc. Biol. 138, 91 (1944). 


