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m a n n  1,2 g, HzO distilMe 400 ml, E thano l  600 ml, 
N a O H  2 ml). 

La  d6colorat ion du fond est  ob tenue  en laissant  le 
l ip idogramme dans de l 'a lcool  ~ 60 ° pendan t  plusieurs 
jours  (8 jours  suffisent  en g6n~ral). Ce n ' es t  en effet  q u ' a u  
bou t  d ' u n  t emps  de d6colorat ion su f f i samment  prolong6 
que  l 'on  vo i t  appara t t re  cer ta ines  bandes  de faible in ten-  
sit& 

Rdsultats. t °. Sdrum humain total. Celui-ci pr6sente  
apr~s colorat ion au Noi r  Soudan  une zone ex t r~memen t  
color6e situ6e ent re  le d6p6t  du s6rum et  les e 2 globnlines 
lentes (S ~ ) .  Cet te  zone est  6ga lement  visible sur  le prot6- 
i n o g r a m m e  color6 ~t l 'Amidoschwarz  (Fig. 1 a e t  1 c). 

Ill ..... Ill 

! 

ii " 
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a S~rum humain normal; b S~rum d~barrass6 s61eetivement des b6ta- 
lipoprot6ines; c S6rum humain normal; d S6rmn d6barrass6 s61ee- 
tivement des b6ta-lipoprot6ines; e bSta-lipoprot6ines pr6cipit6es par 

le Sulfate de Dextrane; en pr6sence de Chlorure de Calcium. 
a etb coloration h l'Amidoschwarz; c, d et e coloration au Noir Soudan. 

D ' au t r e s  bandes  color6es par  le Noir  Soudan  son t  
visibles mais  pr6sentent  une intensi t6 color6e beaucoup  
plus faible, en par t icul ier :  

une  tr~s fine bande  cor respondant  a u x  Se2, 
une cor respondant  aux  globulines tic, 
une mig ran t  16g~rement en a v a n t  de ces globulines,  

enfin, le bord de la tache  des a lbumines  est color6, ce 
qu i  pour ra i t  correspondre  5, ta presence,  soi t  d ' u n e  lipo- 
a lbumine,  soit  des ~ l ipoprot6ines mal  s6par6es des a lbu-  
mines  pa r  l '61ectrophor~se en get d ' amidon .  

2 °. Sdrum ddbarrassd de bdta-lipoprotdines. Apr~s colo- 
ra t ion  au Noir  Soudan,  tou tes  les bandes  d6crites dans  
le s6rum normal  son t  visibles k l ' except ion  de la  f ract ion 
l ipoprot6ique la plus impor t an t e  situ6e ent re  le po in t  de 
d6p6t  et  les globulines ~% lentes (Fig. 1 d). 

Sur  le pro t6 inogramme,  on note  la dispar i t ion de ce t te  
bande situ6e ent re  le po in t  de d6p6t  e t  les globulines a,  
lentes (Fig. 1 b). 

30. Les bgta-lipoprotdines se mani fes ten t  apr~s colorat ion 
au Noir  Soudan  sous forme d 'une  f rac t ion unique  situ6e 
entre  le po in t  de d6p6t  et  les globul ines ~, lentes (Fig. 1 c). 

Conclusion. Apr~s 61ectrophor~se en gel d ' amidon  la 
f ract ion la plus impor t an t e  des l ipoprot6ines s6riques 

humaines  migre ent re  le po in t  de d6p6t et  les globulines 
x2 lentes. 

I1 s'agit de la f rac t ion qu i  pr6cipite s61ectivement par  
le Sulfa te  de D e x t r a n e  en pr6sence de Chlorure de Cal- 
c ium et  qui  migre sur papier  comme  les b6ta-l ipoprot6ines.  

L '6 tude  compar*e  du s6rum normal  e t  du  s6rum s61ec- 
t i v e m e n t  d6barrass6 des l ipoprot6ines de faible densit6 
pe rme t  de conclure que  ce t te  f rac t ion est  caract6ris6e par 
une bande  unique  visible sur  le pro t6 inogramme.  

Sa  faible mobil i t~ en  61ectrophor~se en  gel d ' amidon  
peu t  6tre expl iqu6e par  son poids mot6culaire 61ev& 

J.  M. FINE et  M. BURSTEIN 

Centre national de trans/usion sanguine Paris, 20 ]uin 
1958. 

Summary 

The  e lect rophoret ic  pa t t e rn  of h u m a n  se rum lipopro- 
teins af ter  migra t ion  in s tarch  gel is d i f ferent  f rom tha t  
ob ta ined  by  o ther  zone electrophoresis  techniques .  The 
mos t  i m p o r t a n t  componen t  which migra tes  be tween  the 
slot  and slow a lpha  - 2 globulins m a y  be ident i f ied as the 
componen t  being prec ip i ta ted  by  dex t r ane  Sul fa te  and 
ca lc ium chloride. The o ther  componen t s  have  the  same 
mob i l i t y  as e i ther  be ta  or  a lpha  globulins. 

Changes in the Nucleic Acid Content in the R a t  

During Postembryonal Development 

The  biochemical  changes t ak ing  place in the  organism 
in the  course of embryona l  d e v e l o p m e n t  are  no t  finished 
wi th  the  b i r th  of the  animal .  The  biochemical  composi-  
t ion of the  body  in the  pos tembryona l  period of develop-  
m e n t  is s ignif icant ly  a l te red  by  the  endocrine organs com- 
plet ing thei r  deve lopmen t  in this  period. A m o n g  o ther  
endocrine organs, the  hypophys is  begins its comple te  
funct ioning only  af ter  bir th.  

HELLER 1 found in the  hypophys is  of ma tu re  ra ts  10 
t imes  more adiure t in  than  in the  hypophys is  of newborn  
rats,  values  being correc ted  for the  body  weight .  The  new- 
born  rats  are no t  able to concen t ra te  urine in the  same 
degree dur ing the  dehydra t a t ion  as the  full developed 
rats.  SCHREIBER 2 followed, in newborn  rats,  the  depend-  
ence be tween  the  evolu t ion  of pos t embryona l  wa te r  me- 
t abo l i sm and  the  pos tembryona t  funct ional  evolu t ion  of 
the  eye. He  observed  t h a t  in the  course of pos t embryona l  
evo lu t ion  the  p rocen tua l  share  of d ry  m a t t e r  in the  to ta l  
weight  of t he  organism of ra ts  which a l ready  see, grows 
fas ter  t h a n  in the  course of pos t embryona l  evo lu t ion  of 
ra t s  before  the  opening of t he  eyes. Accord ing  to  SCHREI- 
BER, i t  is the  consequence  of comple ted  evo lu t ion  o fneuro-  
hypophys i s  in the  period of the  accompl i shment  of the  
func t iona l  deve lopmen t  of the  eye. Dvof i~K a, who s tudied 
the  weight  of to ta l  lipoids and of cholesterol  in ra ts  dur-  
ing the  course of pos tembryona l  evolut ion,  observed  t h a t  
the  p rocen tua l  con ten t  of cholesterol  and  of to ta l  Iipoids 
increases wi th  the  increasing weight  quicker  in the  bl ind 
rats  t h a n  in rats  which a l ready  see. He  expla ins  his re- 
suits by  increased ut i l iza t ion of lipoids re la ted  to a new 
s ta te  of the  hypophys is  deve lopment .  

1 H. HELLER, J. Physiol. 106, 28 (1947). 
V. SCHREXBER, ~asopis 14kai~u 6esk)fch 89, 549 (1950). 

a Z. Dvo~kK, Nature 171, 432 (1953). 
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In  the present work, the content of desoxyribonucleic 
acid (DNA) and of ribonucleic acid (RNA) in albino rats 
was followed during the first part  of postembryonal evo- 
lution. Special a t tent ion was concentrated on the period 
when the rats begin to see. 
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Fig. 1 . - -Relat ion of the whole-body DNA content to the body- 
weight of newborn rats. 

× rats  which could not see; O rats which could see. 

88 rats from 19 litters were killed in days following the 
first day after birth until  the 29th day of age. The day 
when the animals began to see was registered. That hap- 
pened normally about the thirteenth day after birth. The 
whole animals were minced in a Waring Blendor. The 
homogenate was fractionated, using SCHNEIDER'S frac- 
t ionation procedure*. The DNA was determined with the 
DlSCHE'S reaction 5 and the RNA was determined using 
the modified Mejbaum's reaction 6. 

I t  is evident from these figures that  the total body 
amount  of DNA and of RNA increases more quickly with 
increasing weight in rats which already see than in the 
rats which are still blind. In  rats which had just begun to 
see, the trend of evolution of body's nucleic acids content 
was changed. From the embryonal state to maturity, the 
procentual content of nucleic acids in the body continu- 
ally decreased. On the third day following birth, the rat 
contained DNA in amounts equal to 0.78%, and RNA in 
amounts equal to 0-73% of its body weight. The analyt- 
ical data for the 14-days old, blind rats are 0.50% for 
DNA and 0.54% for RNA; for a mature six months old 
rat 0.26% for DNA and 0.41% for RNA. In  rats just be- 
ginning to see, the increase of nucleic acids is more rapid 
than in rats before the opening of the eyes. The procen- 

* W.C.  SCHNEIDER, J. biol. Chem. 161, 293 (1945). 
8 Z. DISCHE, Mikrochemie 8, 4 (1930). 
6 L. r~ASSART and J. HOSTE, Biochem. biophys. Acta I, 83 (1947). 

tual content of the nucleic acids in the total body weight 
temporarily increased. This increase is most evident be- 
tween the fifth and eleventh day after the rats begin to 
see. At this time the rat 's body contains 0.62% of its 
weight as DNA and 0.68% of its weight as RNA on the 
average. From the eleventh day, the procentual content  
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Fig, 2.--Relation of the whole-body RNA content to the body- 
weight of newborn rats. 

x rats which could not see; O rats which could see. 

of nucleic acids in the body begins to decrease again. 
This temporary interruption of the trend for procentual 
decrease of nucleic acids content of the body during onto- 
genesis, can be explained by the action of impulses from 
the freshly maturated visual organ on the diencephalo- 
pituitary system. I t  is well-known that  the optical im- 
pulses stimulate the secretion of adrenocorticotropic and 
growth hormones 7 and exercice an influence on the secre- 
tion of anteriopituitary hormones s. As is known, the pi- 
tuitary hormones affect the concentration and metabo- 
lism of nucleic acids in different organs. The team group 
of L I '  and of DI STEFANO 10 found that  hypophysectomy 
diminishes the RNA content in organs, and this effect of 
hypophysectomy could be reversed by the growth hor- 
mone. REID u, who performed nucleic acids analyses of 
various fractions of rat liver cytoplasm, has shown char- 
acteristic changes in nucleic acids content as well as in 
the activity of nucleic acids metabolising enzymes Is for 
every cytoplasm fraction following hypophysectomy. The 
more rapid increase of total DNA and RNA amount  with 

7 j.  T. EAYRS, J. Endocrinol. 7, 280 (1951). 
s D. HOFMAs-CREDNER, Arch. int. Pharmacodyn. 91, 241 (1952). 
0 I. GESCHWIND, C. H. Lz. and H. M. EVANS, Arch. Biochem. 28, 

7.~ (1950). 
• l0 H. S. DI STEFANO, A. D. BASS, H.F.  DmRMETER, and J. TEP- 
PERMAN, Endocrinology 61, 386 (1952). 

It E. Rztv,  Nature 176, 461 (1955). 
la E. REiD and B. M. STEVENS, Biochem. J. 68, 367 (1958). 
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i nc reas ing  b o d y  we igh t  in  t he  r a t s  wh ich  could see in 
c o m p a r i s o n  w i t h  b l i nd  ra ts ,  m a y  be  r e l a t ed  to t h e  excre-  
t i on  of p i t u i t a r y  ho rmones .  The  f ind ings  3 of sma l l e r  in-  
crease of l ipoids  a n d  choles te ro l  a n d  qu icke r  increase  of 
d r y  m a t t e r  in  t h e  b o d y  of t h e  r a t s  w h i c h  can  see com-  
p a r e d  w i t h  b l ind  ra ts ,  c a n  be  e x p l a i n e d  b y  t h e  more  in-  
t e n s i v e  u t i l i z a t i on  of l ipoids  as ene rgy  d o n a t o r s  for  t h e  
syn thes i s  of p r o t e i n s  s t i m u l a t e d  b y  g r o w t h  a n d  o t h e r  pi-  
t u i t a r y  ho rmones ,  on  t h e  basis  of e l eva t ed  nucle ic  acids 
con t en t .  Th i s  g r ea t e r  increasc  of nucle ic  acids  in  r a t s  be-  
g inn ing  to  see m a y  be r e l a t ed  to  t h e  c o m p l e t i o n  of func-  
t i o n a l  evo lu t i on  of t h e  eyes a n d  to  t h e i r  ac t ion  on  t h e  
d i e n c e p h a l o - p i t u i t a r y  sys tem.  D u r i n g  p o s t e m b r y o n a l  evo-  
lu t ion ,  t h e  inf luence  of e l eva t ed  secre t ion  of p i t u i t a r y  hor -  
m o n e s  r e t u r n e d  to  n o r m a l  l imi t s  a n d  t he  p r o c e n t u a l  con-  
t e n t  of nucle ic  acids in  t h e  o rgan i sm c o n t i n u e d  to  decrease  
in a g r e e m e n t  w i t h  t he  t r e n d  of o n t o g e n e t i c a l  e v o l u t i o n  of 
t h e  nucle ic  acids c o n t e n t  in  t he  r a t  body .  

The author wishes to express his gratitude to Dr. Z. BRADA for 
his encouragement through this work. V. HOLOUBEK 

Oncological Research Institute, Bratislava and Oncologi- 
cal Institute, Brno (Czechoslovakia), August 4, 7958. 

Zusamrnenf assung 

Bei  R a t t e n  wurde  de r  G e h a l t  a n  D e s o x y r i b o n u k l e i n -  
sfiure u n d  Ribonukle ins~iure  v o n d e r  G e b u r t  his z u m  
29. L e b e n s t a g  verfolgt .  Mi t  B e g i n n  des Sehens  e r h 6 h t  sich 
de r  ge samte  N u k l e i n s £ u r e g e h a l t  des O r g a n i s m u s ;  vor -  
f i be rgehend  zeigt  s ich a u c h  ein p r o z e n t u a l e r  Anst ieg .  
Diese E r h C h u n g  des N u k l e i n s ~ u r e g e h a l t e s  wi rd  Ms Folge  
de r  v c r m e h r t e n  Sckre t ion  der  d u t c h  den  L ich t rc i z  s t i m u -  
l i e r t en  H y p o p h y s e  erk lgr t .  

In f luence  of O x i d a t i v e  P h o s p h o r y l a t i o n  I n h i b i -  
t o t s  on  the  H i s t a m i n e  R e l e a s e  

in the  A n a p h y l a c t i c  R e a c t i o n  in vitro 

Severa l  r e c e n t  e x p e r i m e n t s  h a v e  i n d i c a t e d  t h a t  m e t a -  
bolic fac to rs  are  closely i n v o l v e d  in t h e  m e c h a n i s m  of 
h i s t a m i n e  l i be ra t i on  d u r i n g  t he  a n a p h y l a c t i c  reac t ion .  
The  i m p o r t a n c e  of t h e  m e t a b o l i c  f ac to r s  cou ld  be  d e m o n -  
s t r a t e d  b y  e m p l o y i n g  specific e n z y m a t i c  i nh ib i t o r s  1, or  
s t u d y i n g  t h e  inf luence  of m e t a b o l i t e s  c o n s u m e d  d u r i n g  
t he  cel lu lar  work  2. 

Us ing  the  l a t t e r  m e t h o d ,  i t  could  be  d e m o n s t r a t e d  t h a t  
some me tabo l i t e s ,  such  as succ ina te ,  ~ -ke to -g lu ta ra t e ,  
ace ta tea ,  e n h a n c e  t he  a m o u n t  of h i s t a m i n e  re leased  f rom 
sens i t i zed  gu inea -p ig  l ung  t i ssue  b y  t he  a n a p h y l a c t i e  
r e a c t i o n  in  vitro. 

I-~ONGAR a n d  SCHILD 4, s t u d y i n g  t h e  e f fec t  of a se- 
ries of e n z y m a t i c  inh ib i to r s ,  showed  t h a t  h i s t a m i n e  
release can  be i n h i b i t e d  b y  a large  n u m b e r  of t h e m ,  a n d  
t h a t  t he  s u b s t a n c e s  w h i c h  i n h i b i t e d  t he  release of h i s t a -  
m ine  in  a n a p h y l a x i s  also i n h i b i t e d  o x y g e n  c o n s u m p t i o n .  
MONGAR a n d  SCHILD conc luded  t h a t  t h e  a n a p h y l a c t i c  
r eac t i on  requi res  a f u n c t i o n i n g  cell whi le  a d m i t t i n g  t h a t  
t h e  e x p e r i m e n t s  p r o v i d e d  l i t t l e  ev idence  on  t h e  precise  
n a t u r e  of t he  r eac t ions  invo lved .  

i j .  L. PARROT, C. R. Soc. Biol., Paris 136, 361 (1942). - J. L. 
MONGAR and H. O. SCHILD, Nature 176, 163 (1955). 

2 H. I~[OUSSATCH~: and A. PROUVOST-DANo~¢, Naturwiss. 44, 330 
(1957); Arch. Biochem. Biophys., in press (1958). 

3 H. MOUSSATCIII~" and A. PROUVOST-DANON, An. Acad. bras. 
Cienc. 29, 30 (1957). 

4 j .  L. MONGAR and H. O. SCHILD, J. Physiol. 135, 301 (1957). 

I t  s eemed  i m p o r t a n t  to  s t u d y  t he  in f luence  of some 
p o t e n t  i n h i b i t o r s  of t h e  o x i d a t i v e  p h o s p h o r y l a t i o n  on  the  
a n a p h y l a c t i c  reac t ion ,  since we showed  t h a t  t h e r e  is an  
increase  in  t h e  oxygen  u p t a k e  b y  t he  t i ssue  s d u r i n g  the  
a n a p h y l a c t i c  reac t ion ,  i n d i c a t i n g  a n  increase  in t he  cellu- 
la r  work.  

F o r  t he  e x p e r i m e n t s ,  guinea-pigs  were sens i t i zed  w i th  
horse  sera  p rev ious ly  t r e a t e d  b y  p o t a s s i u m  a lum,  accord-  
ing to  t he  Caulf ield m e t h o d .  Sens i t i za t ion  of t he  an imal s  
was  a s sayed  b y  t h e  Schu l t z -Da le  r e a c t i o n  on  a piece of 
t h e  i leum. The  lungs  of sens i t ized  a n i m a l s  were  sliced by  
h a n d  w i t h  a s h a r p  r azor  a n d  t he  slices t r a n s f e r r e d  to  the  
R i n g e r  B a r r o n  m e d i u m  of t h e  m a i n  c h a m b e r  of W a r b u r g  
f lasks.  S o d i u m  succ ina t e ,  a n d  the  e n z y m a t i c  i n h i b i t o r  a t  
t he  r equ i red  c o n c e n t r a t i o n ,  were  k e p t  in  t h e  s ide -bu lb  of 
t he  f lasks a n d  t i p p e d  in to  t h e  m a i n  c h a m b e r  a f t e r  ther -  
ma l  equ i l ib ra t ion ,  or  i n c u b a t e d  t o g e t h e r  w i t h  t h e  t issue. 
A n t i g e n  was a d d e d  30-150 m i n  a f t e r  i n c u b a t i o n  a n d  left  
a f u r t h e r  pe r iod  of 30 m i n  for t he  h i s t a m i n e  l ibera t ion .  
O x y g e n  u p t a k e  was  m e a s u r e d  eve ry  30 min ,  a n d  calcu- 
l a t ed  as mm'~/mg d r y  we igh t ]h .  H i s t a m i n e  was  a s sayed  in 
the  s u p e r n a t a n t  f luid b y  t he  gu inea -p ig  i l eum m e t h o d  and  
ca lcu la ted  in ~g of h i s t a m i n e  d ihyd roch lo r i de  b y  g wet  
weight .  As i nh ib i t o r s  of t h e  o x i d a t i v e  p h o s p h o r y l a t i o n ,  
2 ,4 -d in i t ropheno l ,  p e n t a c h l o r o p h e n o l ,  a n d  s o d i u m  azide 
were i n v e s t i g a t e d  a n d  t h e  r e su l t s  are  g iven  in T a b l e  I. 

All t he  t h r e e  s u b s t a n c e s  a s sayed  caused  a n  ef fec t ive  in- 
h i b i t i o n  of t h e  h i s t a m i n e  release.  2, 4 -d in i t r opheno l  a t  
t he  c o n c e n t r a t i o n  of 10 -4 M, k n o w n  as u n c o u p l i n g  phos-  
p h o r y l a t i o n  f rom cel lular  o x i d a t i o n  6, a l m o s t  comple t e ly  
i n h i b i t e d  t he  l i be ra t i on  of h i s t a m i n e ,  l eav ing  t h e  oxygen  
u p t a k e  n o r m a l  or even  increased.  P e n t a c h l o r o p h e n o l  ~ and  
sod ium azide 8 w h i c h  are k n o w n  to ac t  l ike d in i t r opheno l ,  
p r e v e n t e d  s ign i f i can t ly  t he  h i s t a m i n e  re lease  b y  t he  an t i -  
gen. Decrease  in t h e  Qo2 obse rved  in t he  e x p e r i m e n t s  w i th  
t he  azide c a n n o t  e x p l a i n  t he  lower ing  in t he  h i s t a m i n e  
released.  Us ing  low t ens ions  of o x y g e n  (10% 02 a n d  90N2), 
a decrease  of t he  Qo2 of a r o u n d  50% can  be  o b t a i n e d  
w i t h o u t  decrease  in t h e  h i s t a m i n e  re leased 9. 

I n  a n o t h e r  series of expe r imen t s ,  t h e  inf luence  of 2, 4- 
d i n i t r o p h e n o l  on  t he  h i s t a m i n e  re leased b y  t h e  lungs  was 
i n v e s t i g a t e d  in a m e d i u m  c o n t a i n i n g  succ ina te  a n d  ~-keto-  
g lu t a r a t e .  The  resu l t s  of Tab le  I I  show the  s t r o n g  inhi-  
b i t o r y  ac t ion  of 2, 4 -d in i t ropheno l ,  b o t h  on  t he  a d d i t i o n a l  
h i s t a m i n e  re leased b y  t h e  effect  of subs t r a t e s ,  a n d  b y  t he  
a n t i g e n  alone. 

These  e x p e r i m e n t s  give sugges t ive  ev idence  t h a t  the  
h i s t a m i n e  re leased d u r i n g  t h e  a n a p h y l a c t i c  r eac t i on  needs  
ene rgy- r i ch  p h o s p h o r y l a t e d  c o m p o u n d s .  The  e x p e r i m e n t s  
w i t h  succ ina te  a n d  o t h e r  m e t a b o l i t e s  of t he  K r e b s  cycle 
can  be  exp l a ined  b y  suppos ing  t h a t  t h e  o x i d a t i o n  of these  
s u b s t r a t e s  led to a n  increase  in ava i l ab le  p h o s p h o r y l a t e d  
c o m p o u n d s  10. 
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