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Activity of Adenosinetriphosphate Following the Incubation of Liver 
and Brain Homogenates with KH=P3iO 4 

Source  of 
Homogenate 

Liver 
(Embryo) 

Brain 
(Embryo) 

Liver 
(Hatched 
Chick) 

Brain 
(Hatched 
Chick) 

Cts /m in  
T i m e  of O p t i c a l  Coun t s  pe r  O p t i c a l  

I n c u b a t i o n  D e n s i t y l  Minu te  s D e n s i t y  
a t  ~60 m/Z Un i t s  

2 0.74 202 273 
5 0-66 260 394 

10 0.75 229 305 
20 0.55 180 337 

2 0.74 122 155 
5 0.72 107 149 

10 0-53 122 230 
20 0.64 92 144 

2 0.50 282 564 
5 0.55 303 551 

10 0.50 207 414 
20 0-23 127 540 

2 0-96 111 116 
5 0.94 108 115 

10 0.99 110 111 
20 0.70 102 146 

1 This measurement represents the absorbance of theleached one- 
fourth inch strip (see text) from the chromatogram. 

2 Following this measurement of radioactivity on the strip, the 
solute was leached from the strip in order to measure absorbance. 

The  d a t a  expressed,  e m p l o y i n g  a specif ic  a c t i v i t y  
funct ion ,  i.e. c o u n t s / m i n / o p t i c a l  density unit ,  a p p e a r  in 
t he  tab le .  I n  all  cases t h e  specific a c t i v i t y  of t he  A T P  is 
less in ' b ra in  t h a n  in l iver .  On the  basis of t he  two  groups  
of e x p e r i m e n t s  shown,  t he  dif ference be tween  the  ra te  
of exchange  in b ra in  and  in l iver  appears  to  be g rea te r  in 
t h e  ha tched  ch ick  t h a n  in t he  e m b r y o  incuba t ed  for 
17 days.  Should  subsequen t  e x p e r i m e n t s  suppor t  these  
f indings,  i t  seems t h a t  th is  wou ld  be of in te res t  in v i e~  
of r ecen t  differences be tween  the  h a t c h e d  ch ick  1, and  
the  e m b r y o  s, w i t h  respec t  to  ca rboxy la t ions  i n v o l v i n g  
ce r t a in  acids  of t he  Krebs  cycle .  

O. M. GORDON, K. O. DONALDSON, 
and  L.  M. MARSHALL 

College o/Medicine, Howard University, Washington, 
January 75, 1955. 

P r o p r i 6 t 6 s  c h i t i n o l y t i q u e s  du  l i q u i d e  e x u v i a l  
d u  v e r  ~ so i e  (Bombgx raori L.) 

L o r s q u ' o n  l iga tu re  des vers  ~ sole au dernier  f~ge 
larvai re ,  en t r e  la  t~te  e t  le tho rax ,  48 h apr~s la derni~re 
d6fdcation,  on ob t i en t  des n y m p h e s  non  ddpouilldes de 
leur  exuv ie  l a rva i re  e t  qu i  n ' o n t  pu d6glut i r  leur  l iquide  
exuv ia l  (moulting fluid). Dans  que lques  cas, ce l iquide  
s ' accumule  r a p i d e m e n t  dans  la rdgion t h o r a c i q u e  en t re  
le t d g u m e n t  n y m p h a l  e t  l ' e x u v i e  l a rva i re :  en inc isan t  
ce t t e  exuvie ,  le l iquide  sous - j acen t  j ai l l i t  s p o n t a n d m e n t ;  
il est  j aune  clair,  t r a n s p a r e n t ,  mais  no i rc i t  r a p i d e m e n t  
au con t ac t  de l ' a i r  ( type  I). P lus  f r 6 q u e m m e n t ,  le l iquide  
exuv ia l  s ' accumule  l e n t e m e n t  dans  la  rdgion t ho rac ique  
e t  noi rc i t  au fur  e t  ~ mesure  de  son dmission ( type  I I ) .  
Le  prd l~vement ,  r6alis6 de la  m ~ m e  mani~re  que  darts ,  
le cas  pr6eddent ,  mais  plus  t a r d i v e m e n t ,  es t  par t icu l i -  
~ r emen t  ddl ica t :  en  effet,  le t d g u m e n t  n y m p h a l  es t  
fragilisd pa r  la  mac6ra t ion  dans  Ie l iqu ide  e x u v i a I  e t  Yon 
doi t  dv i te r  avec  soin rou te  m a n i p u l a t i o n  b ru sque  de la  
n y m p h e  qu i  pour ra i t  p r o v o q u e r  des d6chirures  du 
t d g u m e n t  e t  un dcoulement  de sang. 
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Fig. 1. Activitd chitinotytique du liquide exuvial ~ diffdrents pH. 
(1): diffdrence entre l'azote-chitinc du tdmoin sans enzyme (139 ~) 

et l'azote*chitine de chaque test, apr~s 6 h d'ineubation. 

Conditions expdrimentates: 4 ml de liquide exuvial dilud au 1 [6; 1 ml 
de tampon citrate-NaOH 0,6 M; 1 ml de suspension de chitine pun 

vdrisde (%3 mg/ml), ~ 35°C, en prdsence de thymoI. 

Zusammen[assung 

Der  A u s t a u s c h  yon  p ,2  zwischen  anorgan i schem 
P h o s p h a t  und  A T P  war  grSsser in der  Lebc r  als im 
Geh i rn  des Hf ihnchens .  Dieser  U n t e r s c h i e d  in den 
zwei  Geweben  ist  j edoch  nach  d e m  Ausbr i i t en  des 
E m b r y o s  gr6sser.  

I L. H. NEWMANN, K. O. DONALDSON, and L. M. MARSHALL, 
Amer. J. Physiol. 178, 97 (1954). 

2 L. M. MARSHALL, K. O. DONALDSON, L. H. NEWMAN, and M. H. 
KAHN, J. Biol. Chem. Z09, 697 (1954). 

Nous  avons  recherchd la prdsence de chi t inase  dans  le 
l iquide  exuvia l ,  pa r  dosage de l ' azo te -ch i t ine  r e s t an t  
apr~s i ncuba t ion  d 'une  suspension de chi t ine  p u r e  en  
prdsenee d ' u n e  so lu t ion  de l iquide e x u v i a P .  

Un  p r emie r  lot  de 4 chenilles l igaturdes,  c o r r e s p 0 n d a n t  
au  t y p e  I ddcri t  ci-dessus, a fourni  4 ml  de l iqu ide  
exuvia l .  Apr~s d i lu t ion  au 1]6 par  de l ' e au  bidis t i l lde e t  
cen t r i fuga t ion ,  on tes te  l ' ac t iv i td  c h i t i n o l y t i q u e  du 
l iquide  su rnagean t .  4 mI de ce t t e  so lu t ion  (soit 0,66 ml  d e  
l iqu ide  exuv i a l  brut)  so lubi l i sent  2,3 m g  de chi t ine ,  en  
14 h d ' i ncuba t ion  ~t 37°C e t  ~ p H  6,9. U n e  s t a t i on  de 
2 h k 70°C inac t ive  c o m p I ~ t e m e n t  la  ch i t inase .  

Un  second lo t  de 12 cheni l les  l igaturdes ,  co r r e spondan t  
au t y p e  I I  ddcri t  ei-dessus,  p e r m e t  de recuei l l i r  3,1 ml  

z CH. JEUNIAUX, Arch. int. Physiol. ~9, ~4~ (1951). 
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de l iqu ide  exuv ia l .  Apr6s  d i l u t i o n  au  1/6 e t  c e n t r i f u g a t i o n ,  
tes p rop r i6 t6 s  c h i t i n o l y t i q u e s  de c e t t e  s o l u t i o n  s o n t  
t e s t6es  £ d i f f6 ren t s  p H  (en t a m p o n  c i t r a t e - N a O H ,  conc.  
f ina le  0,1 M )  (Fig.) .  

L a  c in6 t i que  de l ' a c t i o n  c h i t i n o t y t i q u e  du  l iqu ide  
e x u v i a l  e s t  s e m b l a b l e  k eelle des  a u t r e s  c h i t i n a s e s  con -  
n u e s  ( l iquide  i n t e s t i n a l  de l ' E s c a r g o t  x, e x o c h i t i n a s e  d ' u n  
A c t i n o m y c 6 t e  isol6 du  sol~), q u i  m a n i f e s t e n t  6 g a l e m e n t  
une  a c t i v i t 6  o p t i m a l e  e n t r e  les p H  4,8 e t  5,4. P a r  con t r e ,  
nos  r 6 s u l t a t s  d i f f e r e n t  n e t t e m e n t  de  ceux  o b t e n u s  p a r  
HAMAMURA e t  al.  a a v e c  u n  e x t r a i t  a q u e u x  d ' e x u v i e s  
l a r v a i r e s  de Bombyx  mori; le p H  o p t i m u m  p o u r  la  
c h i t i n a s e  de ce t  e x t r a i t  s e r a i t  de 8,2, t a n d i s  que  l ' a c t i -  
v i t6  s e ra i t  p a r t i c u l i ~ r e m e n t  fa ib le  au  dessous  du  p H  6. 

Nos  o b s e r v a t i o n s  c o n f i r m e n t  la  p r6sence  d ' u n e  ch i t i -  
na se  i n t e r v e n a n t  au  cours  du  p h 6 n o m 6 n e  de la  mue ,  
h y p o t h 6 s e  f o r m u l 6 e  n o t a m m e n t  p a r  WIGGLESWORTH 4. 
L a  d i s s o l u t i o n  e n z y m a t i q u e  de la  c h i t i n e  de  l ' e n d o c u t i -  
cule  a u  m o m e n t  de  la  m u e  a v a i t  6t6 m o n t r 4 e  p a r  
~ENAUD s p o u r  ~iaia squinado e t  p a r  PASSONNEAU e t  
WILLIAMS 6 p o u r  Platysamia cecropia. 

CH. JEUNIAUX ~ e t  M. AMANtEU 

Laboratoires de Biochimie, Universitg de Liege, et Labo- 
ratoire de Biologic animale, Facultg des Sciences de 
Bordeaux, le 75 ]anvier 1955. 

Summary  

T h e  a u t h o r s  a d d  f u r t h e r  c o n f i r m a t i o n  to  t h e  h y p o -  
thes i s  of t h e  role  p l a y e d  b y  a c h i t i n a s e  d u r i n g  t h e  p rocess  
of m o u l t i n g .  B y  l i g a t u r i n g  Bombyx mori-larvae b e t w e e n  
h e a d  a n d  t h o r a x ,  a c c u m u l a t i o n  of m o u l t i n g  f lu id  t a k e s  
p lace  b e t w e e n  t h e  l a r v a l  a n d  n y m p h a l  cut ic les ,  swal low-  
ing  of t h i s  f lu id  b e i n g  p r e v e n t e d .  T h e  c h i t i n o l y t i c  pro-  
p e r t i e s  of t h i s  m o u l t i n g  f lu id  a re  d e m o n s t r a t e d  in vitro. 
T h e  a c t i v i t y  of c h i t i n a s e  a t  d i f f e r en t  p H  is i n v e s t i g a t e d  : 
t h e  o p t i m u m  p H  ly ing  a t  a b o u t  5.4. 
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O n  the  M e t a b o l i c  S i g n i f i c a n c e  of  B l o o d  
P y r u v a t e  in  B~ A v i t a m i n o s i s  

The  r e s e a r c h e s  of ]?ETERS a n d  c o w o r k e r s  t on  t h e  
b i o c h e m i c a l  s ign i f i cance  of A n e u r i n  (cocarboxi lase )  h a v e  
a c h i e v e d  a f i r m l y  e s t a b l i s h e d  s t e p  f o r w a r d  in o u r  
k n o w l e d g e  of t h e  m e c h a n i s m  of ce l lu la r  o x i d a t i o n .  I n  
c o n s e q u e n c e  of t h e i r  w o r k  i t  h a s  b e e n  g e n e r a l l y  a c c e p t e d  
t h a t  t h e  h y p e r p y r u v i c a e m i a  w h i c h  occurs  d u r i n g  B~ 

1 N. GAVR1LESCU and R. A. PETERS, Biochern. J. 25, 1397 (1931). 
- R. PASSMORR, R. A. PETERS, and H. M. SINCLAIR, Biochcm. J. 27, 
842 (1933). - R. A. PETERS and R, It. S. Ttto.~IvsoN, Biochem. J. 28, 
909 (1934). - S. OCHOA and R. A. PETERS, Biochem. J. 32, 1501 
(1938). - R. A. PETERS, Farmaeo 4, 558 (1949). 

a v i t a m i n o s i s  is t h e  d i r e c t  e x p r e s s i o n  of t he  d e l a y e d  or  
i n t e r r u p t e d  o x i d a t i o n  of p y r u v a t e .  T h i s  o p i n i o n  is sup-  
p o r t e d  b y  t h e  Catatorulin Effect in vitro w h i c h  was 
d e m o n s t r a t e d  b y  PETERS a n d  coworker s .  T h i s  p h e n o -  
m e n o n ,  w h i c h  h a s  b e e n  cspec ia l ly  s t u d i e d  o n  t h e  p igeons  
b r a i n ,  is o b t a i n e d  o n l y  w h e n  t h e  v i t a m i n  c o n t e n t  of t h e  
t i s sue  (nervous) h a s  r e a c h e d  v e r y  low va lues .  A n  a n a -  
logous  r e s u l t  x ha s  r e c e n t l y  b e e n  o b s e r v e d  in t h e  l i v i n g  
o r g a n i s m  of t h e  r a t  in  B~ a v i t a m i n o s i s  w i t h  r e g a r d  to  
t he  m e t a b o l i c  r e s p o n s e  (increase of t h e  R . Q .  a n d  h e a t  
p r o d u c t i o n )  a f t e r  t h e  a d m i n i s t r a t i o n  of 1 g of g lucose  
per os. T h i s  r e s u l t  is n o t  o b t a i n e d  if t h e  V i t a m i n  B 1 
c o n t e n t  of t h e  t i s sues  is v e r y  low. 

Since  t h e  v i t a m i n  B~ c o n t e n t  in  t h e  n e r v o u s  t i s sue  
dec reases  more  s lowly  t h a n  in o t h e r  t i s sues  2, r e a c h i n g  
va lues  of a b o u t  0.5 #g  pe r  g on ly  in v e r y  a d v a n c e d  
s t ages  of a v i t a m i n o s i s ,  i t  c a n  be  p r e s u m e d  t h a t  o n l y  in  
t h i s  s t age ,  w h e n  t h e r e  ~is a c a t a t o r u l i n  e t fec t  in vitro a n d  
l ack  of a m e t a b o l i c  r e s p o n s e  in vivo t o  t h e  a d m i n i s t r a t i o n  
of glucose,  is t h e  o x i d a t i v e  m e c h a n i s m  of  t h e  p y r u v a t e  
s ens ib ly  a l t e r e d  (s lowed or  i n t e r r u p t e d ) .  

On  t h e  o t h e r  h a n d ,  t h e  b lood  p y r u v a t e  in t h e  r a t  
b e g i n s  to  i nc rease  a f t e r  o n l y  2 weeks  of a v i t a m i n o s i s  a n d  
t h e  inc rease  c o n t i n u e s  w i t h  i n c r e a s i n g  r a p i d i t y  for 
a n o t h e r  2 weeks  pe r iod  d u r i n g  w h i c h  t h e  a n i m a l  r e s p o n d s  
to  t h e  a d m i n i s t r a t i o n  of g lucose  per os w i t h  a n  inc rease  
in t h e  R .Q .  a n d  ca lor ic  p r o d u c t i o n  a, I t  does  n o t  s eem 
p r o b a b l e  in t h i s  per iod ,  in  w h i c h  t h e  a n i m a l  u t i l izes  
g luc ides  in  t h e  s a m e  m a n n e r  as t h e  con t ro l s ,  t h a t  t h e  
a l t e r a t i o n  of t h e  o x i d a t i o n  of p y r u v a t e  is such  as to  
j u s t i f y  t h e  a l r e a d y  c o n s p i c u o u s  inc rease  in b lood  
p y r u v a t e .  

T h e  r e sea rches  of DEANE and  SHAW ~ a n d  of SKELTON 5 
h a v e  s h o w n  t h a t  t h e  m a j o r  p a r t  of t h e  c h a n g e s  in  t h e  
o r g a n s  t h a t  r e s u l t  f r om B 1 a v i t a m i n o s i s  in  t h e  r a t  
( h y p e r t r o p h y  of t h e  a d r e n a l s ,  i n v o l u t i o n  of t h e  t h y m u s  
g land ,  r e n a l  h y p e r t r o p h y ,  d i m i n u t i o n  of t h e  a sco rb i c  ac id  
c o n t e n t  of t h e  a d r e n a l s ,  d i m i n i s h e d  s e c r e t i o n  of g o n a d o -  
t r o p i n  a n d  i n c r e a s e d  s e c r e t i o n  of  c o r t i c o t r o p i n  b y  t h e  
p r e h y p o p h y s i s )  c a n  be  i n t e r p r e t e d  as a m a n i f e s t a t i o n  
of t h e  gene ra l  s y n d r o m e  of a d a p t a t i o n  (SELYE). Th i s  
s y n d r o m e  is m a i n t a i n e d  b y  a h y p e r a c t i v a t i o n  of t h e  
h y p o p h y s i s - a d r e n a l  s y s t e m ,  as a c o n s e q u e n c e  of f a s t i n g  
a n d  t h e  l ack  of v i t a m i n  B~ in t h e  d ie t .  W e  are dea l ing  
t h e r e f o r e  w i t h  aspecif ic  s y m p t o m s ,  w h i c h  are  in  c o m m o n  
w i t h  o t h e r  a v i t a m i n o s i s  (B complex ,  p a n t o t h e n i c  acid).  
Of al l  t he se  a l t e r a t i o n s  t h e  m o s t  i m p o r t a n t  is w i t h o u t  
d o u b t  t h e  h y p e r t r o p h y  of t h e  ad rena l s ,  w h i c h  was  wel l  
d e m o n s t r a t e d  s eve ra l  yea r s  ago b y  M c  CARRISON% 

R e c c n t  r e sea rches  b y  RINDI, FERRARI, a n d  PERRI 7 
h a v e  s h o w e d  t h a t  t h e  a c c u m u l a t i o n  of p y r u v a t e  in  t h e  
b l o o d  (rat)  c a n  be  c o r r e l a t e d  s t a t i s t i c a l l y  w i t h  t h e  
a d r e n a l  h y p e r t r o p h y  r a t h e r  t h a n  w i t h  t h e  va lues  of t h e  
V i t a m i n  B 1 c o n t e n t  in  t h e  t i ssues .  

T o  c o n t r o l  e x p e r i m e n t a l l y  w h e t h e r  a n d  to  w h a t  
e x t e n t ,  t h e  h y p o p h y s i s - a d r e n a l  s y s t e m  in f luences  the  
p y r u v i c a e m i a  in  B~ a v i t a m i n o s i s ,  we fo l lowed t h e  p y r u v -  
a te  v a r i a t i o n s  in h y p o p h y s e c t o m i z e d  a n d  a d r e n a l e c t o m -  
ized ra t s .  I n  t h e  f i r s t case ,  5 d a y s  a f t e r h y p o p h y s e c t o m y  

1 ],. DE CARe, G. RINDI, and E. GRANA, Exper. 10, 140 (1954). 
2 S. 0eHOA, The Biological Actio~ el the Vitamins (Chicago, 1944), 

pag. 27. - J. SALCEDO Jr., V. A. NAIIAR , L. E. HOLT Jr., and E. W. 
HULZLER, J. Nutr. 36, 307 (1948). 
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a F. R. SKELTON, Amer. J. Physiol. 161, 515 (1950); Prec. Soc. 

Exptl. Biol. Med. 73, 516 (1950). 
6 R. Mc CARRISON, Indian J. Med. Research 6, 275 {1919). 
7 G. RINDI, G. FERRARI, and V. PERRI, Inter. Z. Vitaminforschg. 

25, 210 (1954). 


