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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). 
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ne s a u r a i t  a d m e t t r e  que  le In6me po ids  c o r r e s p o n d  a u x  
m~mes c o n s t i t u a n t s  chez  u n  s u j e t  j eune ,  a d u l t e  ou hg6. 
P a r t a n t  de ces c o n s i d e r a t i o n s ,  i l  nous  a p a r u  i n t 6 r e s s a n t  
d ' e x a m i n e r  la  c o n s o m m a t i o n  d ' o x y g ~ n e  du  Ioie en  fonc-  
t ion  de l '~ge,  e n  r a p p o r t a n t  les v a l e u r s  £ l ' ac ide  d~soxy-  
r i bonuc l~ ique  (A.D.N.) .  N o u s  a v o n s  m o n t r 6  en  ef fe t  que  
si l ' on  r a p p o r t e  les q u a n t i t 6 s  d ' o x y g ~ n e  consomin~  p a r  
d ivers  t i s sus  ~ I 'A .D .N. ,  o n  p e u t  sa i s i r  des  p h 6 n o m ~ n e s  
qui  p a s s e n t  i n a p e r q u s  l o r s q u ' o n  e x p r i m e  les r ~ s u l t a t s  p a r  
r a p p o r t  au  p o i d s  f ra i s  ou  au  po ids  sec se lon le m o d e  
c lass ique  1. De plus ,  c o n n a i s s a n t  la  q u a n t i t ~  d ' A . D . N .  
c o r r e s p o n d a n t  ~t u n  g r o u p e m e n t  d ip loMe de  c h r o m o -  
soines qu i  e s t  t r b s  a p p r o x i i n a t i v e i n e n t  celle des  leuco-  
cytes  faci le  5. d & e r m i n e r ,  on  p e u t  su iv re  une  ca rac t6 r i s -  
t ique  m 6 t a b o l i q u e  d o n t  l ' 6 v o l u t i o n  ~ t r a v e r s  / 'Age ne  
m a n q u e  pas  d ' i n t 6 r & ,  co in ine  nous  a l lons  le vo l t .  

II n o u s  a p a r u  6 g a l e m e n t  i n d i q u 6  de r e c h e r c h e r  In 
q u a n t i t 6  I n o y e n n e  d ' o x y g g n e  c o n s o m i n 6  p a r  cel lu le  chez  
des su j e t s  j e u n e s  d ' u n e  p a r t ,  chez  des s u j e t s  ~g6s d ' a u t r e  
pa r t .  Or  n o u s  a v o n s  c o n s t a t ~  que  la po lyp lo id i e  des 

1 p. MANDEL, hi. JACOB et L. 3[ANDEL, 2 e Congr. intern. Bioehim. 
Paris, 1952. 

cel lules  h 6 p a t i q u e s  a u g m e n t e  avec  l '&geL II c o n v e n a i t  
done  de r a p p o r t e r  l ' o x y g S n e  c o n s o i n i n 6  h la  q u a n t i t 6  
m o y e n n e  d ' A . D . N ,  des  n o y a u x  ~ d ive r s  &ges p o u r  sa is i r  
les & h a n g e s  ~ l '6chel le  ce l lu la i re .  

Nos  essa is  o n t  po r t6  s u r  85 r a t s  d o n t  l'gtge s ' & e n d  
e n t r e  8 j o u r s  e t  2 ans .  Les  c o u p e s  de  foie o n t  & 6  effec-  
tu6es  k l ' a ide  du  m i c r o t o i n e  de  HERBmN * clans u n e  
c h a i n b r e  f roide .  L a  c o n s o m m a t i o n  d ' o x y g S n e  a ~t~ 
d & e r m i n $ e  ~ l ' a p p a r e i l  de  WARBIJRG e n  a t m o s p h e r e  
d ' o x y g ~ n e  en  mi l i eu  de  KREBS n e n  p r e s e n c e  de  c i t r a t e .  
L ' A . D . N .  a 6t~ d 6 t e r m i n 6  se lon  ia  t e c h n i q u e  de  SCI~IDT 
e t  TaA~'~ 'nAUSEa Inodifi6e,  u t i l i s6e d a b s  n o t r e  l a b o r a -  
t o i r e  4. N o u s  a v o n s  6valu6  p a r a l l ~ l e m e n t  a u  po ids  du  
foie e t  ~ la  q u a n t i t 6  d ' o x y g ~ n e  conso in in6  la  q u a n t i t ~  
m o y e n n e  d ' A . D . N ,  p a r  n o y a u  ce l lu la i re  isoM se lon  
DOUNCE ~ e t  la  q u a n t i t 6  abso lue  d ' A . D . N ,  du  foie a u x  
d ive r s  f~ges. 

i p. MANDEL, Exp. anlmels Bioehim. M6d. 13, '255 (1951). 
2 M. HEanAU¢, Bull. Soe. Chim, Biol. 32, 106~ (1950). 
z H. A. KnEeS, Bioehim. et Biophys, Acta 4, 249 (1950). 
4 Nous en publierons proehainement une description d&aill6e. 

A. L. DotmcE, J. Biol. Chem. 1948, 235, 

Tableau I 

Age 

8j. 

14j. 

30j. 

6% 

Ad. 

2 ans 

Nb. 

26 

17 

11 

8 

16 

7 

2 

Poids 
d'un rat  

g 

14,3 
:~2 4,7 

26,4 
-~- 3,2 

66,0 
:k 6,5 

129 

219 
:k  51 

243 
45 

3 

Poids 
d'un foie 

g 
I 

4 5 
P. A.D.N P. A.D.N 

pour un foie pour un 
noyau 

mg x 1 0 " ~  

0,725 

0,687 

0,832 

0,940 

1,196 

1,218 

un foie 

emS/h 

0,626 
+o,248 

0,825 
+ 0 , 1 9 0  

5,11 
-t--1,11 

7,82 
-~- 2,45 

9,85 
+ 1,35 

7,57 
-4- 2,49 

7 8 9 

Consommation d'oxyg~ne pour 
un mg de un mg de 

poids frais P.A.D.N un noyau 
mmZ/h mmZ/h mmZlh 

0,473 
i 0 , 1 0 3  

0,703 
:ho,24o 

2,794 
i 0,248 

5,599 
SL 0,390 

8,069 
:t:2,291 

9,418 
~ 1 , 8 2 6  

i 1,32 
J= 0,25 

1,17 
-t-0.18 

1,82 
:k 0,31 

1,40 
:k 0,30 

1,22 
i 0,25 

0,80 
=t=o,22 

8,8 
1,7 
6,5 

-.I-1,1 
8,8 

il,i 
9,2 

~E 2,0 
8,7 

=t= 1,4 
4,9 

4- 1,5 

0,071 

0,127 

0,578 

0,855 

1,130 

1,540 

6,4 

4,5 

7,4 

8,5 

10,4 

6,0 

En-dessous de ehaque valeur, nous avons indiqu6 la d6viation standard 
1/- 2:-a2 - -  

s - +  I/F ' ~ - 1  

Abr6viations utilisdes: j. ~ jours; Ad. = adultes; Nb. = hombre d'animaux. 

Tableau I I .  Valeurs exprim6es cn pour-cent de celles des adultes, 

Age 

8j. 
14j. 
30j. 
60j. 
Ad. 
2 ans 

Poids 
d'un rat 

6,5 
12 
30 
59 

100 
111 

Poids 
d'un foie 

5,8 
8,6 

35 
69 

100 
117 

4 

P. A.D.N 
d'un foie 

5 

P. A.D.N 
l l l O y e n  d ' u t l  

noyau au Ioie total 

6,3 
11,4 
51 
76 

100 
136 

60 
57 
69 
78 

100 
102 

7 8 

Consommation d'oxyg~ne rapportfie 

au poids au groupement 
trais diploide de 

chromosomes 

6,4 108 
8,4 96 

52 149 
80 115 

100 100 
78 65 

101 
75 

101 
106 
100 

56 

au noyau 

61  
42 
71 
82 

100 
57 
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Les r6sultats de nos essais ont  6t6 consign6s darts les 
tableaux (p. 219). 

Nous retrouvons le fait classique: la diminution de la 
quanti t4 d 'oxyg6ne consomm6 par unit6 de poids avec 
Ie vieillissement (col. 7). Mais si dans ce cas la r6duction 
est de 35%, la quanti t6 globale d 'oxyg6ne consomm6 
pour un foie baisse seulement de 22% (col. 6). Ceci 
s 'explique par l 'accroissement du poids du role, lequel 
ne correspond pas s implement  5. une augmentat ion de 
masse cytoplasmique (col. 3) puisque la quantit6 absolue 
d 'A.D.N,  qui  repr6sente la masse chromosomique aug- 
mente 6galement (col. 4). De plus, mgme en tenant  
compte  de la quant i t6  moyenne d 'A.D.N,  par noyau 
(col. 5) on peut  affirmer que le hombre de noyaux, par 
cons6quent de cellules, continue h s 'accroitre jusqu'~ un 
~ge tr6s avanc6. I1 parai t  done vraisemblable qu ' i l  existe 
une compensat ion fonctionnelIe cons6cutive ~ l 'hyper-  
plasie. 

Un nouvel  aspect des 6changes apparal t  si Yon con- 
sid6re Ia consommation d 'cxyg6ne moyenne correspon- 
dant  soft h u n  groupement  dipleide de chromosomes 
(unit6 standard),  soft 5. un noyau. On constate alors que 
Ia consommation d 'oxyg6ne correspondant ~ un 6qui- 
pement  diplcide de chromosomes qui ddjs. ~ huit jours a la 
m~me valeur  que chez l 'adulte,  se t rouve chez le sujet  
Ag6 r6duite de 44%, c'est-~-dire presque de moiti6. Ce 
fair prend une importance capitale si l 'on admet  que le 
noyau par son groupement  chromosomique contr61e le 
m6tabotisme cellutaire. D 'aut re  part,  si compte tenn de 
la polyploidie et de la quanti t6 moyenne d 'A.D.N,  par 
noyau (col. 5), on consid6re la quant i t6  d 'oxyg6ne con- 
somm6 en moyenne pour une cellule (col. 9) il apparat t  
que la cellule jeune utilise entre 7 et 15 jours approxi- 
ma t ivemen t  la moiti6 de l 'oxyg~ne de la cellule adulte 
et  que chez les sujets Ag6s on note une baisse de 40%. 
Comme par ailleurs la quanti t6 d 'A.D.N,  du Ioie aug- 
mente  avec l'g~ge (col. 4), nous confirmons que ta dimi- 
nut ion de la consommation d 'oxygSne par cellule se 
t rouve chez le sujet  fig6 part iel lement compens6e grfice 
l 'accroissement dn hombre de cellules. 

M lie M. JACOB, M me L. MANDEL et 
19. MANDEL 

Instilut de chimie biologique, Facultd de me'decine, Uni- 
versild de Strasbourg, l¢ 1 er ddcembre 1953, 

Summary 

The quan t i t a t ive  s tudy of whole l iver DNA and liver 
nuclei DNA at various ages, and the simultaneous s tudy 
of oxygen uptake shows the following facts : 

(1) The rate of oxygen consumption to the fresh 
weight  or to the DNA or to diploid chromosomes group 
is the same for the adul t  or the young aged 8 days. The 
values of oxygen consumption calculated for one cell or 
for one nucleus (taking notice of the fact tha t  the mean 
level of liver nuclei DNA varies with the age) at 8 days is 
only the half  of the adul t  value. Even  at  two months the 
value is 20 % lower than in the adult. 

(2) In older animals there is a decrease of oxygen 
uptake which is more noticeable on a cellular scale 
than with the classical rate to fresh or dry weight, We 
affirm the fact  t ha t  the diminut ion of the oxygen 
uptake of each cell is compensated by the increase of 
the number  of cells. 

With Reference to the Relations Between 
Proliferation Activity of Erythroblasts  and their 

Sensit ivity to Hypoxia  

In previous reports in this Journal,  we outlined the 
adverse action exerted by hypoxia  on the proliferation 
ac t iv i ty  of erythroblasts  when the condition is created 
directly on the bone marrow survival.  Our investigations 
have furthermore enabled us to ascertain tha t  the 
megaloblast  of pernicious anemia in relapse 1 appears to 
be far more sensitive than is the normoblast  of normal 
bone marrow 2, and tha t  in turn the basophile shows a 
higher sensi t ivi ty than  the polychromatophil  (for the 
two cell series, normo- and megaloblast,  respectively). 
Later  investigations 3 have shown tha t  differences in 
sensit ivi ty between megaloblasts and normoblasts  are 
gradually reduced during t r ea tment  unti l  they  com- 
pletely disappear. 

On the grounds of these results, we had to consider  
whether  the difference in sensi t ivi ty to hypoxia,  which 
exists between norlnoblasts and megaloblasts, is in any 
way connected with the different type  of the two ery- 
throblasts, or with just  the different proliferation acti- 
vities of these cells. Consequently we have carried out 
investigations on the influence exerted by hypoxia  on 
erythroblast ic proliferation in five cases of COOLEY'S 
disease. As a mat te r  of fact, al though the erythroblast  of 
this marrow is of normoblastic type, i t  is characterised 
by a proliferation act ivi ty  considerably higher than that  
of the normal human bone marrow normoblasO. (This 
invest igat ion of ours fur ther  confirmed this finding.) 

These researches were carried out with the help of 
the s ta thmocinet ic  test  (ASTALDI and MAURI) 5, using 
the same procedure and equipment  adopted in our 
previous experiments ~. The pressures applied were 760, 
560, 360, and 160 m m H g .  

Tile s tudy  was carried out on basophils because they 
possess a higher proliferation ac t iv i ty  than potychroma- 
tophilsT; thus any differences in sensi t ivi ty between 
the different erythroblasts  examined should give a more 
reliable result. 

Table I relates the average s ta thmocinet ic  index 
values obtained at  the different pressure degrees; i.e., 
the indices expressing the proliferation act iv i ty  in 
respect to the different pressure levels. They are given 
as percentages of the proliferation ac t iv i ty  of the baso- 
phil erythroblasts  at normal pressure. 

In order to establish the significance of the results, 
they  were submit ted  to  the analysis of var ia t ion  with 
two criteria, viz : subjects-degree of pressure. The results 
are reported in Table II .  

The Diagram relates t h e  average proliferation values 
of the basophil  erythroblasts  of normal human bone 
marrow, pernicious anemia in relapse and Thalassemia 
respectively, and their  l inear interpolant .  

The functions of these interpolants are as Iollows: 

/ (xi) = 63.8 + 0.1289 ( x i -  M) 
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