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r e s p o n s i b l e  fo r  s h e d d i n g  t h e  s p o r e s  f r o m  C. comatus, b u t  
t h a t  t h e  ro te  o f  c h i t i n a s e  m a y  i n c r e a s e  in  i m p o r t a n c e  in  
l a t e r  s t a g e s .  

F r o m  t h e s e  r e s u l t s  Jt w o u l d  s e e m  to  be  w o r t h w h i l e  
u n d e r t a k i n g  a r e - e x a m i n a t i o n  of  t h e  e n z y m e s  p r e s e n t  in  
Coprinus lagopus, a u t o l y z i n g  f r u i t i n g  bod ie s ,  a n d  a m o r e  
d e t a i l e d  s t u d y  of  t h e  wa l l  c o m p o s i t i o n  of  C. lag@us a n d  
C. comatus. 

Rdsumd. I1 p a r a i t  6 v i d e n t  q u e  la  f l - ( 1 - 3 ) - g l u c a n a s e  e s t  
i m p t i q u 4 e  d a n s  l ' a u t o l y s e  d e s  s p o r o p h o r e s  d u  c h a m p i g n o n  
Coprinus comatus. 
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Human Placental Aminopeptidase Isozymes 

S e r u m  a m i n o p e p t i d a s e  (AP) ,  w h i c h  h y d r o l y z e s  L- 
l e u c y l - / ~ - n a p h t h y l a m i d e  ( l euc ine  a m i n o p e p t i d a s e ,  L A P )  
or  L - c y s t i n e - d i - f l - n a p t h y l a m i d e  ( c y s t i n e  a m i n o p e p t i d a s e ,  
C A P  or  o x y t o c i n a s e )  i n c r e a s e s  p r o g r e s s i v e l y  as  p r e g n a n c y  
a d v a n c e s  ~-4. E l e c t r o p h o r e t i c  s t u d i e s  of  h u m a n  p r e g n a n c y  
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Polyacrylamide gel electrophoresis I~ of AP in normal sera, preg- 
nancy sera, lysosomal extracts and microsomal extracts. The 
concentration of acrylamide monomer was adjusted to 6.5% solids. 
Electrophoresis was carried out at a constant current of 2 mA per 
tube for about 2 h. LAP activity was stained as follows; the gels were 
incubated at 37~ for 2 h in 100 ml of 0.2 M sodium phosphate buffer 
(pH 6.8), containing 20 mg of L-leueyl-fl-naphthylamide-HCl and 
50 mg of Fast blue BB. CAP activity was stained by the method of 
I{LEINER and BROUET-YAGER 6. A) Neither heating nor inhibitor. 
LAP band of normal sera and pregnancy sera showed only LAP 
activity; the other bands both LAP and CAP activities. B) Each 
sample was heated at 60~ for 30 rain before electrophorcsis. 2 CAP 
bands (CAP 1 and CAP2) of both pregnancy sera and Iysosomal extracts 
disappeared. C) The gels were stained in the presence of 0.02 M 
L-methionine. Serum LAP and microsomal bands disappeared. 

Table I. Intracellular distribution of LAP and CAP activities in 
human  placenta 

Fractions Total activity (%) 

LAP CAP 

Nuclear 7.8 5.1 
Mitochondrial 3.0 1.4 
Lysosomal 21.3 14.9 
Microsomal 16.6 11.5 
Supernatant  51.3 67.1 

s e r a  e x h i b i t  3 d i s t i n c t  b a n d s ~ , 6 :  t h e  f i r s t  m o v i n g  L A P  
b a n d ,  w h i c h  s h o w s  neg l i g ib l e  C A P  a c t i v i t y ,  is  f o u n d  in  al l  
h u m a n  s e r a  a n d  t h e  o t h e r  2 C A P  b a n d s  (CAPI  a n d  
CAP2),  w h i c h  h a v e  a l so  L A P  a c t i v i t y ,  a p p e a r  o n l y  
d u r i n g  p r e g n a n c y .  

T h e  v i e w  is w i d e l y  h e l d  t h a t  t h e  p l a c e n t a  is t h e  p o s s i b l e  
s o u r c e  of  A P  in  p r e g n a n c y  s e r a  b e c a u s e  p l a c e n t a l  e x t r a c t s  
c o n t a i n  a b u n d a n t  L A P  a n d  C A P  a c t i v i t i e s a ,  5. I n  t h i s  
s t u d y  we  w i s h  t o  p r e s e n t  s o m e  e l e c t r o p h o r e t i c  a n d  e n z y -  
m o l o g i c a l  e v i d e n c e s  w h i c h  s u g g e s t  t h a t  t h e  p r e g n a n c y  
s e r u m  A P  o r i g i n a t e s  f r o m  t h e  p l a c e n t a l  l y s o s o m e s .  

Materials and methods. H o m o g e n a t e s  o f  h u m a n  p l a c e n -  
t a e  w e r e  s e p a r a t e d  i n t o  5 f r a c t i o n s  b y  t h e  d i f f e r e n t i a l  
c e n t r i f u g a t i o n  a c c o r d i n g  to  t h e  m e t h o d  of  DEDUVE et  slY. 
L A P  a n d  C A P  a c t i v i t i e s  we re  d e t e r m i n e d  e s s e n t i a l l y  
a c c o r d i n g  to  t h e  m e t h o d  of  TAKENAI~A s. L y s o s o m a l  e n z y -  
m e  w a s  o b t a i n e d  b y  f r e e z i n g  a n d  t h a w i n g  10 t i m e s  f r o m  
t h e  l y s o s o m e s  p r e p a r e d  b y  t h e  m e t h o d  of  I~AGAB e t  a12. 
M i c r o s o m a l  e n z y m e  w a s  s o l u b i l i z e d  b y  t r e a t i n g  t h e  m i c r o -  
s o m e s  w i t h  5 %  s o d i u m  d e o x y c h o l a t e .  

Results and discussion. T h e  r e s u l t s  fo r  t h e  i n t r a c e l l u l a r  
d i s t r i b u t i o n  of  L A P  a n d  C A P  a r e  g i v e n  in  T a b l e  I,  w h i c h  
i n d i c a t e s  t h e  e x i s t e n c e  o f  3 m a i n  s o u r c e s  of  A P  in  h u m a n  
p l a c e n t a e ;  t h e  l y s o s o m a l ,  m i c r o s o m a l ,  a n d  s u p e r n a t a n t  
f r a c t i o n s .  

F i g u r e  (A) r e p r e s e n t s  d i sc  e l e c t r o p h o r e t i c  p a t t e r n  of  
A P  i s o z y m e s .  P r e g n a n c y  s e r a  (a t  t e r m )  d i s p l a y e d  3 
d i s t i n c t  L A P  b a n d s .  T h e  f a s t e s t  m o v i n g  b a n d  ( L A P  b a n d  
of  PAGE e t  al.~), w h i c h  s h o w e d  n o  d e t e c t a b l e  C A P  a c t i v i t y ,  
w a s  a l so  p r e s e n t  in  n o r m a l  n o n - p r e g n a n c y  se ra .  T h e  o t h e r  
2 b a n d s  ( the  fa,~ter, C A P  1 a n d  t h e  s lower ,  CAP~),  w h i c h  
h a d  a l so  C A P  a c t i v i t y ,  we re  d e m o n s t r a t e d  in l y s o s o m a l  
e x t r a c t s ,  too .  M i c r o s o m a l  A P  w a s  s t a i n e d  a s  a s i ng l e  b a n d  
w i t h  b o t h  L A P  a n d  C A P  a c t i v i t i e s ,  w h i c h  m i g r a t e d  a t  a 
l o c a t i o n  b e t w e e n  t h e  f a s t - m o v i n g  L A P  a n d  C A P ,  b a n d s .  

S e v e r a l  e n z y m a t i c  p r o p e r t i e s  of  s e r u m  A P  i n c l u d i n g  
h e a t  s t a b i l i t y  11 a n d  L - m e t h i o n i l l e  i n h i b i t i o n  ~2 h a v e  b e e n  
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Table II. Effect of heat inactivation and L-metSionine inhibition on the activity of LAP and CAP 

EXPERIENTIA 30/9 

Samples Remaining activity (%) 

LAP CAP 

Heating �9 Methionine b Heating ~ Methionine b 

Normal serum 96.2 21.5 -- -- 
Pregnancy serum 32.0 65.8 8.6 77.6 
Lysosomal extract 18.3 64.5 8.2 72.5 
Microsomal extract 91.4 21.2 88.7 12.8 

60 ~ for 30 rain. b 0.02 M. 

r epor ted .  Our  p r e l i m i n a r y  e x p e r i m e n t s  revea led  d i f fe rent  
r a t e s  of h e a t  i n a c t i v a t i o n  a n d  L-meth ion ine  i nh ib i t i on  
a m o n g  se rum and  p l acen t a l  enzymes  (Table  II) .  Successi- 
vely,  we e x a m i n e d  and  c o m p a r e d  effects  of h e a t i n g  a t  
60~ for  30 ra in  as well  as 0.02 M L-meth ion ine  on  se rum 
and  p l a c e n t a l  AI  D isozymes  w i t h  t he  use of disc electro-  
phoresis .  As can  be  seen in F igure  (B) and  (C), i t  is 
ev iden t  t h a t  n o r m a l  se rum L A P  b a n d  a n d  mic rosomal  
b a n d  were h e a t - s t a b l e  and  sens i t ive  to  L-meth ion ine  
inh ib i t i on ,  whi le  2 C A P  b a n d s  of p r e g n a n c y  sera  a n d  
lysosomal  e x t r a c t s  were hea t - l ab i l e  and  insens i t ive  to  
i n h i b i t i o n  b y  th i s  a m i n o  acid. 

RYDI~N 13 descr ibed  t he  subce l lu la r  loca l iza t ion  of CAP 
in h u m a n  p lacen ta .  However ,  no  e x p e r i m e n t s  were per-  
fo rmed  on t h e  c h a r a c t e r i z a t i o n  of p roper t i e s  of each  
enzyme.  F r o m  t h e  resu l t s  o b t a i n e d  in our  s tudy ,  t he  2 
b a n d s  (CAP 1 a n d  CAP2) of p r e g n a n c y  sera  and  t he  2 
lysosomal  b a n d s  sha red  t he  same  e n z y m a t i c  charac te r i -  
stics, such  as h e a t  s t ab i l i ty ,  L-meth ion ine  i n h i b i t i o n  and  
e lec t rophore t i c  p a t t e r n .  Th i s  f ind ing  suggests  t h a t  the  
increased  A P  in p r e g n a n c y  sera m a y  be  der ived  f rom the  
lysosmes  of p lacen ta .  These  2 lysosomal  b a n d s  m i g h t  re- 
p r e s e n t  2 d i f fe ren t  c o n f o r m a t i o n a l  fo rms  of a single 
enzyme,  whose  r a t e  of m i g r a t i o n  is in  a p H  d e p e n d e n t  
equ i l i b r ium w i t h  each  other ,  as discussed on r e t rop l acen t a l  
CAP b y  SJ6I~OLM a n d  YMAN 14. The  di f ference in  t he  
e n z y m a t i c  p roper t i e s  be t w een  t he  lysosomal  and  t he  
mic rosomal  enzyme s  ind ica tes  t h e  presence  of mul t ip le  
molecu la r  fo rms  of A P  w i t h i n  a single t issue,  i.e. t h e  
pIacenta .  F r o m  the  fac t  t h a t  L A P  b a n d  in all  h u m a n  sera 
has  p rac t i ca l ly  no  CAP ac t iv i ty ,  t h e  n o r m a l  se rum L A P  
seems to  be  d i s t i nc t  f rom t he  p l acen t a l  enzymes.  

The  s u p e r n a t a n t  showed  exac t ly  t h e  same  electro-  
pho re t i c  b e h a v i o r  as t he  p r e g n a n c y  serum. This  observa-  
t i on  is supposed  to be  due to  t he  c o n t a m i n a t i o n  of 

r e t r op l acen t a l  blood,  wh ich  con ta ins  a large  a m o u n t  of 
A P  a n d  in a d d i t i o n  t he  soluble  e n z y m e  der ived  f rom 
r u p t u r e d  lysosomes du r ing  f r a c t i o n a t i o n  procedures .  

Conclusions. Evidences  for t he  exis tence  of 2 A P  iso- 
zymes  in h u m a n  p l a c e n t a  were p r e s e n t e d :  t he  lysosomal  
and  t he  mic rosomal  isozymes,  wh ich  are d i s t i nc t  f rom the  
n o r m a l  se rum LAP.  The  increased  A P  in p r e g n a n c y  sera 
possessed t h e  same e n z y m a t i c  p rope r t i e s  as t he  lysosomal  
e n z y m e  in h u m a n  p lacen ta ,  w i t h  r ega rd  to  h e a t  res is tence,  
s ens i t i v i t y  to  L-meth ion ine  i n h i b i t i o n  a n d  e lec t rophore t ic  
p a t t e r n .  These  s imi lar i t ies  sugges t  t h a t  t he  p r e g n a n c y  se- 
r u m  A P  m a y  or ig ina te  f rom the  p l acen t a l  lysosomes.  

Zusammen/assung. Charak t e r i s i e rung  zweier A r t e n  yon  
A m i n o p e p t i d a s e  (AP) - I sozymen  in den  Lysosomen  u n d  
Mikrosomen  der  menschI i chen  P lazen ta .  Die im Serum 
schwangere r  F r a u e n  a u f t r e t e n d e  A P  h a t t e  ~hnl iche  
E i g e n s c h a f t e n  wie die Lysosomen-AP .  ]Die E r h 6 h n n g  der  
A m i n o p e p t i d a s e  b e r u h t e  folgl ich auf  d e m  A u s t r i t t  lysoso- 
ma le r  E n z y m e  aus  der  P lazen ta .  

M. OVA, IV[. YOSHINO 15 a n d  M. ASANO t6 

Department o[ Legal Medicine, 
Nagoya City University School o/Medicine, 
Mizuho-ku tfawasumi, Nagoya (Japan), 
21 February 197& 

13 G. RYn~N, Acts obstet, gynee, scand. 40, Suppl. 3 (1966). 
1~ I. SJ6HOL~I and L. YMAN, Acta pharmae. Suetica 3, 389 (1966). 
~ Department of Biochemistry, Yokohama City University School 

of Medicine, Yokohama (Japan). 
t~ Department of Legal Medicine, Nagoya University School of Medi- 

cine, Nagoya (Japan). 

S t i m u l a t i o n  of P h o s p h o e n o l p y r u v a t e  C a r b o x y l a s e  

R u s t  infec ted  w h e a t  leaves  r e t a i n  ch lo rophyl l  a t  t he  
pe r iphe ry  of uredosor i  in  regions t e r m e d  'Green  I s l ands '  1. 
This  area  of the  in fec ted  leaf is ac t ive  me tabo l i ca l l y  and  
can  be  cons idered  a ' s ink '  for all  m e t abo l i t e s  2-4. Erysiphe 
graminis in fec ted  w h e a t  leaves  showed  no decl ine in 
p h o t o s y n t h e t i c  a c t i v i t y  pe r  u n i t  of ch lo rophyl l  5. Since 
t he  ch lo rophy l l  c o n t e n t  of leaves  is reduced  b y  infect ion,  
i t  is on ly  t h e  overa l l  p h o t o s y n t h e t i c  a c t i v i t y  t h a t  de- 
creasesS, S,!  Therefore  i t  is en t i re ly  possible  t h a t  t he  
ch lo rophyl l  r e ta ined7  or reformed~,  in  t he  green  is lands  
m a y  be  more  eff ic ient  in  pho t o s yn t he s i s .  S t i m u l a t i o n  of 
t h e  p h o t o s y n t h e t i c  CO S u p t a k e  was r epo r t ed  in  infec ted  

Act iv i ty  in R u s t - I n f e c t e d  Wheat  Leaves  

organs  of b e a n  and  safflower p r io r  to  t he  spo ru la t ion  of 
t he  fungus  s. LIVIng specu la ted  t h a t  t he  f low of c a r b o n  
d u r i n g  t h e  p h o t o s y n t h e s i s  of t h e  green  is land,  follows a 
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