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Hypophysectomized and thyroidectomized male rats of 
the inbred August strain, weighing 200 g were treated for 
15 days with daily injections of thioacetamide (10 mg/ 
100 g of body weight). The animals were then killed and 
their livers removed for histological examination. In tac t  
control animals were also treated as above and examined 
within the same period. 

Figure 1 shows the uniform distribution of glycogen in 
the liver parenchyma of a normal, well fed rat. Figure 2 
shows the typical glycogen distribution pattern in a TA- 
treated liver of an intact  animal. There is complete dis- 
appearance of glycogen from the parenchymal cells around 
the central veins. 

Hypophysectomized (Fig. 3) or thyroidectomized (Fig.4) 
rats, when treated with TA for 15 days, failed to show 
centrolobular glycogen depletion. 

These histological observations clearly indicate tha t  
changes in the animal hormonal imbalance influence not 
only the terminal stages of drug-induced liver lesions, as 

has been demonstrated by others, but  also prevent  the 
early manifestations of the treatment,  like centrolobular 
glycogen depletion. 

The fact that  thyroidectomy alone can suppress the 
TA-glycogen effect seems to indicate tha t  thyroxin is the 
key hormone involved in the complex mechanism respon- 
sible for such effect. Further  investigations will a t tempt  
to clarify this point. 

Zusammen/assung. Die Verarmung von Glykogen in der 
Leber als Ausdruck der toxischen Wirkung yon Thio- 
acetamid kann dutch Hypophysektomie oder Thyroidek- 
tomie verhindert  werden. 

J. P. GUIMAR~.ES and M. C. SANTOS MOTA 

Divis~o de Patologia, Instituto Oswaldo Cruz, Rio de J aneiro 
(Brazil), January 30, I961. 

Leucine Aminopept idase  in the Foetal 
Kidney of the Rat 

Leucine aminopeptidase is a widely distributed enzyme, 
taking part  in protein degradation and perhaps also in 
synthesis. Its existence in large amounts in the kidney of 
numerous animal species has long been described. Histo- 
chemically it  was localized by NACHLAS et al. 1 (1957) 
using L-leucyl-2-naphtylamide, and later (1960) using 
L-leucyl-4-methoxy-2-naphthylamide as substrate 2. 

Leucine aminopeptidase of the adult rat  kidney is noted 
to be most active in the juxtamedullary portion of the 
cortex, while the outer cortical zone is less active and the 
medulla is negative. The presence and distribution of 
leucine aminopeptidase in the foetal kidney of the rat  had 
not been studied and was the object of the present in- 
vestigation. The enzyme was demonstrated by the method 
of NACHLAS et al. as published in 1957. Altogether 30 
kidneys of foetal and young rats were studied. 

Figure 1 shows a section from the kidney of an 18-day 
embryo, the incubation time being i0 min. The cortex is 
still narrow and almost completely without enzymatic 
activity.  Here and there, near the j uxtamedullary portion, 
however, some groups of the tubuli have a faint enzymatic 
activity. Figure 2 shows a section from the kidney of a 
small rat, 4 days after delivery. Its enzymatic act ivi ty  is 
clearly very much greater and localized over the greatest 
part  of the narrow cortex. To make a comparison possible, 
Figure 3 shows a section from the kidney of a 2 months old 
rat after a similar staining procedure. I t  shows a high 
act ivi ty  in the juxtamedul lary  part  of the cortex and 
some staining also in the outer tubular portions of the 
cortex. The white spots represent the localization of the 
glomerula. 

1 M.M. N&CHLAS, D. T. CRAWFORD, and A. M. SELIC, iAN, J. Histo- 
chem. 5, ~264 (1957). 

2 M. M, NACHLAS, n. MONIS, D. ROSENBLATT, and A. M. SELIGMAN, 
J. biophysic, biochem. Cytol. 7, ~61 (t960). 
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These  F igures  show t h a t  t he  a c t i v i t y  of leucine a m i n o -  
p e p t i d a s e  in  t he  k i d n e y  is v e r y  smal l  d u r i n g  t h e  foe t a l  
pe r iod  of life. F u r t h e r ,  t h e y  show t h a t  t h e  occurence  of 
leucine a m i n o p e p t i d a s e  h a p p e n s  reg iona l ly  so t h a t  some  
few single,  wide ly  d i s t r i b u t e d  t u b u l a r  g roups  f i rs t  show a 
m o d e r a t e  e n z y m a t i c  ac t i v i t y ,  whi le  t h e  o t h e r  p a r t s  of t h e  
c o r t e x  a n d  t h e  m e d u l l a  st i l l  a re  fu l ly  nega t ive .  A h i g h  in-  
crease  in  t h e  e n z y m a t i c  a c t i v i t y  occurs  a f t e r  de l ivery .  

T h e  o b s e r v a t i o n s  m a d e  are  i n t e r e s t i n g  f r o m  t h e  p o i n t  
of v i ew  of t h e  foe ta l  f u n c t i o n  of t h e  k idney .  N u m e r o u s  
i n v e s t i g a t i o n s  h a v e  s h o w n  t h a t  t he  f u n c t i o n  of t h e  foe ta l  
k i d n e y  beg ins  a t  a v e r y  ea r ly  s t age  of p r e g n a n c y .  One  of 
t h e  f u n c t i o n s  of t h e  k i d n e y  d u r i n g  foe ta l  life is supposed  
to  be  to  p a r t i c i p a t e  in  p r o d u c i n g  foe ta l  f lu id  s. O u r  f igures  
cou ld  be  i n t e r p r e t e d  to  show t h a t  in a r a t h e r  l a t e  s t age  of 
p r e g n a n c y  on ly  v e r y  few single ne f rons  are  c a p a b l e  of 
f u n c t i o n i n g  whe re  t h e  p resence  of leucine  a m i n o p e p t i d a s e  
is needed  a n d  are  t h u s  c o m p e t e n t  for  ful l  f u n c t i o n  f rom 
th i s  p o i n t  of view. T h e  t u b u l i  of these  ne f rons  are  also 
s h o w n  to  c o n t a i n  t h e  e n z y m e  in v e r y  low c o n c e n t r a t i o n ,  
w h i c h  m a y  indicate ,  t h a t  t he  f u n c t i o n  of t he se  ne f rons  also 
c a n n o t  be  in tense .  

T h e  a c t i v i t y  of leucine a m i n o p e p t i d a s e  inc reased  soon 
a f t e r  de l ivery ,  w h i c h  is in  good a g r e e m e n t  w i t h  t h e  ear l ier  
o b s e r v a t i o n s  t h a t  t he  f u n c t i o n a l  c a p a c i t y  of t h e  k i d n e y  
increases  v e r y  i n t e n s e l y  d u r i n g  t h e  f i rs t  days  a f t e r  
delivery-. 

Fig. 3 

Zusammen/assung.  H i s t o c h e m i s c h  d e m o n s t r i e r b a r e  Leu-  
c i n a m i n o p e p t i d a s e  e r sch ien  in d e n  l e t z t e n  T a g e n  d e r  
S c h w a n g e r s c h a f t  in  e inze lnen  G r u p p e n  y o n  T u b n l i  d e r  
R i n d e  de r  f6 ta l en  R a t t e n n i e r e .  D e r  gr6ss te  Teil  d e r  R i n d e  
u n d  das  M a r k  erwiesen  s ich als nega t iv .  N a c h  d e r  G e b u r t  
v e r b r e i t e t e  s ich das  F e r m e n t  f iber  die ganze  R i n d e  u n d  
v e r m e h r t e  seine A k t i v i t i t t  s t a rk .  

V. K. HoPSU, S. RUPONEN, and S. TALANTI 

Department o/ Anatomy,  University o/ Turku  (Finland), 
January  24, 1961. 

s R.E. SHAW and H. J. MARRIOT, J. Obstetr. Gynaec. 56, 1004 (1949). 

Increased Serum Diphenylamine  Reaction 
in Patients  wi th  Leukemia 

N o r m a l  h u m a n  s e r u m  c o n t a i n s  a v a r i e t y  of ca rbo -  
h y d r a t e - r e a c t i n g  m a t e r i a l  some of w h i c h  is t i g h t l y  b o u n d  
to  pep t i de  a n d  p r o t e i n  to  fo rm t h e  so-cal led m u c o s a c c h a -  
r ide  f rac t ion .  Th i s  m u c o s a c c h a r i d e  f r ac t i on  c a n  be  
e s t i m a t e d  b y  a n u m b e r  of co lo r ime t r i c  r eac t ions  b a s e d  on  
t h e  s u g a r  c o m p o n e n t ;  a c o m p r e h e n s i v e  l is t  of these  
r eac t i ons  is g iven  b y  BYWATERS a n d  GLVNN 1. I n  pa r t i c -  
u lar ,  t h e  d i p h e n y l a m i n e  r e a c t i o n  ~ h a s  o f t en  b e e n  used  for  
o b t a i n i n g  a n  overa l l  v a l u e  of t h e  level  of m u c o s a c c h a -  
r ides  in  s e r u m  s-e. 

P r e v i o u s  w o r k  on  t h e  d i p h e n y l a m i n e  r eac t i on  of h u m a n  
s e r u m  h a s  s h o w n  t h a t  t h e r e  is a cons ide rab le  inc rease  in 
t h e  r e a c t i n g  c o m p o n e n t  in  t h e  s e r u m  of p a t i e n t s  w i t h  
v a r i o u s  t y p e s  of m a l i g n a n t  disease,  a cu t e  r h e u m a t o i d  
a r t h r i t i s  a n d  tubercu los i s .  A l t h o u g h  NIAZI a n d  STATE 4 
i n c l u d e d  a cons ide rab le  v a r i e t y  of m a l i g n a n t  c o n d i t i o n s  
in  t h e i r  s t u d y  t h e y  d id  n o t  d i f f e r en t i a t e  b e t w e e n  t h e  
c o n d i t i o n s  in  l i s t ing  t h e  r e su l t s ;  all  t h e i r  m a l i g n a n c y  
va lues  were  g r o u p e d  t o g e t h e r  u n d e r  one  head ing .  T h e i r  
i n v e s t i g a t i o n  i n c l u d e d  one  l eukemic  p a t i e n t .  W e  t h o u g h t  
i t  w o r t h  whi le  to  s t u d y  l e u k e m i a  in  more  de t a i l  i n  t h i s  
c o n n e c t i o n  w h e n  s e r u m  f rom leukemic  p a t i e n t s  was  m a d e  
a v a i l a b l e  to  us  b y  t h e  c o u r t e s y  of  Dr .  PRANKERD a n d  of 
t h e  R a d i o t h e r a p y  D e p a r t m e n t ,  U.C.H.  Since  t h i s  work  
was  s t a r t e d  a v a l u e  for  t h e  N - a c e t y l  n e u r a m i n i c  ac id  
c o n t e n t  of l eukemic  s e r u m  h a s  b e e n  p u b l i s h e d  ~ a l t h o u g h  
as ye t  no  de ta i l s  of t h e  m e t h o d  used  etc.  a re  ava i l ab l e  to  us. 

Procedure. 5 m l  of b lood  were  m i x e d  w i t h  0.2 ml  of 5% 
ve r sene  a n d  t h e n  cen t r i f uged  to  r e m o v e  al l  ce l lu lar  
e lements .  0.5 ml  of t he  r e su l t i ng  s e r u m  s were  h e a t e d  for  
15 m i n  a t  90 ° w i t h  9.5 ml  of 5% t r i ch lo roace t i c  acid.  A f t e r  
cool ing  t h e  m i x t u r e  was f i l tered a n d  t h e  e x t r a c t  was  used  
for  e s t i m a t i n g  t h e  m u c o s a c c h a r i d e  c o m p o n e n t  as follows: 

2 mt  e x t r a c t  were  boi led  for  1 h w i t h  4 m l  of  d i p h e n y l -  
a m i n e  r e a g e n t  S (1 g d i p h e n y l a m i n e  in  98 m l  glacia l  p u r e  
ace t ic  ac id  a n d  2 ml  p u r e  c o n c e n t r a t e d  su lphu r i c  acid).  
A f t e r  cool ing  t h e  a b s o r p t i o n  s p e c t r u m  was  d e t e r m i n e d  
us ing  a U n i c a m - S P - 5 0 0  s p e c t r o p h o t o m e t e r ;  t h e  reg ion  
cove red  was  360-700 m ~  a n d  t h e  t u b e s  were  a lways  r e a d  
a g a i n s t  a h e a t e d  t r i ch lo roace t i c  acid b l a n k  boi led  for  t h e  
s ame  p e r i o d  of t ime.  

I n  a g r e e m e n t  w i t h  ear l ie r  w o r k  4, i t  was  f o u n d  t h a t  t h e  
cold  TCA-so lub le  f r ac t i on  of s e r u m  gave  l i t t l e  a b s o r p t i o n  
a t  530 m ~  on bo i l ing  w i t h  d i p h e n y l a m i n e  r eagen t .  Th i s  
i nd i ca t e s  t h a t  t h e  m a j o r i t y  of t h e  m a t e r i a l  p r o d u c i n g  t h e  
p e a k  a t  530 m v  is b o u n d  to p r o t e i n  a n d  is e x t r a c t e d  b y  h o t  
TCA. F igu re  1 shows t h e  a b s o r p t i o n  s p e c t r a  o b t a i n e d  b y  
bo i l ing  h o t  TCA e x t r a c t s  of r ed  b lood  cells, l eucocytes  a n d  
s e r u m  w i t h  d i p h e n y l a m i n e  r e a g e n t  for  I h.  I t  c a n  be  seen  
t h a t  on ly  t h e  s e r u m  e x t r a c t  shows  a m a r k e d  530 mix peak .  
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