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t o g r a m s  b y  var ious  chemica l  a n d  e n z y m a t i c  t e s t s  s, 5. Phos -  
phol ip id  p h o s p h o r u s  was  d e t e r m i n e d  on  a l iquots  of l ipid 
e x t r a c t s  b y  t h e  m i c r o - B a r t l e t t  me thod~ ;  con t ro l  a n d  
e x p e r i m e n t a l  va lues  were c o m p a r e d  on  th i s  bas is  s. 

Results. The  Tab le  shows t h e  resul t s  o b t a i n e d  w i t h  
L-929 f ib rob las t s  g rown for 5 days  w i t h  5 m M  B A P N .  
The  cells were i n c u b a t e d  for 4 h w i t h  14C-acetate before  
ha rves t .  U n d e r  t he  cond i t ions  of t he  s tudy,  B A P N  h a d  
a p r o n o u n c e d  e f fec t  on  l ipid syn thes i s  b y  these  cells. 
Tr iglycer ides ,  leci thin,  mono-  a n d  diglycerides,  :free f a t t y  
acids, a n  u n k n o w n  lipid, p h o s p h a t i d y l  e t h a n o l a m i n e ,  
p h o s p h a t i d y l  inositol ,  sph ingomye l in ,  a n d  p h o s p h a t i d y l  
ser ine showed  reduced  r a d i o a c t i v i t y  in B A P N  cu l tu res  
(p < 0.01), while  choles tero l  es ters  a n d  lysolec i th in  
va lues  were n o t  s ign i f i can t ly  dif ferent .  All va lues  were 
c o m p a r e d  on  a phospho l ip id  p h o s p h o r u s  basis.  

Discussion. I n  t he  p r e s en t  s tudy ,  5 m M  B A P N  was 
found  to  depress  t he  de novo  syn thes i s  of l ipids f rom 1*C- 
ace t a t e  in  cu l tu res  of L-929 f ibroblas ts .  P rev ious  wor-  
kers  o s t u d y i n g  t he  effect  of B A P N  on  in v i t ro  bone  l ipid 
syn thes i s  h a d  va r i ab l e  f indings  depend ing  u p o n  incuba -  
t ion  t i m e  a n d  B A P N  concen t r a t i on .  A t  c o n c e n t r a t i o n s  
up  to  10 m M  B A P N  a n d  20 h p re - incuba t ion ,  t h e y  h a d  
e n h a n c e d  syn thes i s  whi le  a t  40 m M  a n d  above  syn thes i s  
was  r e t a r d e d ;  c o n c e n t r a t i o n s  of 20 m M  showed no effec- 
t i ve  difference.  NIAKARI e t  al. 1~ obse rved  t h a t  t he  non-  
col lagen f r ac t ion  f rom skin  of l a t h y r i t i c  r a t s  c o n t a i n e d  
less n e u t r a l  l ipids t h a n  con t ro l  an imals ,  whi le  SCHWARTZ 11 
obse rved  t h a t  w h e n  50 m g  B A P N  was a d m i n i s t e r e d  to  
cholesterol-fed rabb i t s ,  t h e  s eve r i t y  of a t h e r o m a  and  of 
f oam cell l ipidosis was  enhanced .  

A l t h o u g h  p rev ious  s tud ies  1,12 us ing  t he  mode l  s y s t e m  
of t h i s  i nves t iga t ion  h a v e  shown  increases  in b o t h  collagen 
and  mucopo lysaccha r ide  syn thes i s ,  i t  is obv ious  t h a t  t he  

increase  in m a c r o m o l e c u l a r  syn thes i s  is n o t  a genera l  one. 
Aside f rom cholesterol ,  choles tero l  es ters  a n d  lyso- 
lec i th in ,  t h e  de novo  l ipid s y n t h e t i c  m e c h a n i s m s  w h i c h  
opera te  in  cells g rown in t he  presence  of 5 m M  B A P N  are  
la rgely  depressed  a n d  sugges t  t h a t  t he re  m a y  be  in 
ope ra t i on  specific me tabo l i c  con t ro l  m e c h a n i s m s  for  
r egu la t ion  of cel lular  l ipid composi t ion .  

Summary. Aside f rom cholesterol ,  choles tero l  es ters  
a n d  lyso- leci thin ,  t he  de novo  l ipid syn thes ic  m e c h a n i s m s  
w h i c h  ope ra t e  in cells g rown  in t he  presence  of f l -amino- 
p rop ion i t r i l e  are  la rge ly  depressed  a n d  sugges t  t h a t  t h e r e  
m a y  be  in ope ra t i on  specific m e t a b o l i c  con t ro l  m e c h a -  
n i sms  for r egu la t ion  of cel lular  l ipid composi t ion .  
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Kininase and Ant i -Inf lammatory Activities of Acid Carboxypeptidase 
f r o m  P e n i c i l l i u m  j a n t h i n e l l u m  

B r a d y k i n i n  is re leased f rom i ts  p l a s m a  p ro t e in  pre-  
cursor(s)  b y  t he  c o n j u g a t e d  ac t ion  of ka l l ikre in  a n d  amino-  
pep t idase ,  l t s  pha rmaco log ica l  ac t ions  inc lude  i nduc t i on  
of acu te  a r t e r i a l  hypo tens ion ,  vasod i la t ion ,  increased  
cap i l l a ry  pe rmeab i l i t y ,  l eucocyte  m i g r a t i o n  a n d  accumu-  
l a t i on  a n d  pa in ,  sugges t ing  t h a t  b r a d y k i n i n  m a y  be a 
m e d i a t o r  of cond i t ions  r a n g i n g  f rom func t iona l  vaso-  
d i l a t ion  to  acu te  i n f l a m m a t i o n  1. A n t i - i n f l a m m a t o r y  
a c t i v i t y  of severa l  p ro t eo ly t i c  enzym es  ( t rypsin,  e- 
c h y m o t r y p s i n ,  etc.2-5), in b o t h  t h e  l a b o r a t o r y  and  clinic, 
ha s  been  repor ted ,  and  a b s o r p t i o n  of these  enzym es  f rom 
i n t e s t i n a l  t r a c t  ha s  also been  concisely  i n v e s t i g a t e d  6-1~. 
I n  t h e  p r e s e n t  s tudy ,  we r e p o r t  t h a t  t h e  acid c a r b o x y p e p -  
t i d a s e  (ACPase) f rom Penicillium ~anthinellum 1~-t7 
shows k in inase  and  a n t i - i n f l a m m a t o r y  ac t iv i t i es  in v i t ro  
a n d  in vivo,  respect ive ly .  

Materials and methods. P. ]anthinellum acid ca rboxy-  
pep t i da se  w i t h  a molecu la r  we igh t  of 51,000 was  pur i f ied  
f rom k6j i  cu l tu re  a n d  s u b m e r g e d  cu l tu re  to  yie ld  a 
c rys ta l l ine  p ro t e in  w h i c h  was disc e l ec t rophore t i ca l ly  
h o m o g e n e o u s  a t  p H  9.415,16 T h e  c rys ta l s  of t he  acid 
c a r b o x y p e p t i d a s e  su spended  in 0.05 M sod ium ace t a t e  
buf fe r  (pH 3.7) were comple t e ly  s t ab le  in  12 m o n t h s  a t  
5 ~ le. 1 ~g c rys ta l l ine  acid c a r b o x y p e p t i d a s e  exh ib i t s  
0.63 n k a t a l  a c t i v i t y  a t  p H  3.7 a n d  30~ for hydro lys i s  of 
benzy loxyca rbony l -L-g lu t amyl -L- ty ros ine  (Z-Glu-Tyr)  1% 

One u n i t  (katal)  of acid c a r b o x y p e p t i d a s e  was def ined 
as t h e  a m o u n t  of e n z y m e  requ i red  to  l ibe ra te  1 moIe of 
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tyrosine f rom Z-Glu-Tyr  per second at  p H  3.7 and 30~ 
Release  of the  ca rboxy- te rmina l  amino acid resdues f rom 
bradykin in  (from Pro te in  Research Foundat ion ,  Osaka, 
Japan)  by  the  acid caroxypept idase  was inves t iga ted  
using amino acid analyzer  according to the  previous  
paper  1~. 

An t i - i n f l ammato ry  ac t iv i ty  of the  acid carboxypept i -  
dase was assessed by  de termining  its abi l i ty  to inhibi t  r a t  
h ind-paw carrageenin edema  according to Win te r  e t  al. 18, 
and c~-ehymotrypsin (Sigma) and bromela in  (Sankyo, 
Tokyo,  Japan) were used as the  s tandard.  

Results  and discussion. B y  the  incubat ion wi th  1.32 ~zg 
acid carboxypept idase ,  ca rboxy- te rmina l  arginine of the  
nonapep t ide  bradykin in  was rapidly  released, followed by  
slow l iberat ion of phenyla lanine  (Table I). On the  o ther  
hand,  13.2 {zg acid ca rboxypept idase  hydrolyzed  sequen- 
t ia l ly  ca rboxy- te rmina l  arginine, phenylalanine,  proline, 
and serine (Table I). 

Table  I. Release of c a r b o x y - t e r m i n a l  a m i n o  ac id  res idues  f rom 0.49 
bamole bradykinin (Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-Arg) at 30~ 
by acid earboxypeptidase from Penicillium janthinellum 

E n z y m e  I n c u b a t i o n  A m i n o  acid  released (bamole) 

(bag) 
(h) (pH) Gly  Ser Pro  Phe  A r g  

1.32 1 4.15 . . . .  0.385 
1.32 5 4.15 t r ace  t r ace  t r ace  t r a c e  0.410 
1.32 10 4.15 t r ace  t r ace  t r ace  0.065 0,443 

13.2 1 4,8 t r ace  t r ace  t r ace  0,043 0.444 
13.2 5 4.8 t r ace  0.097 0.097 0.146 0,484 
13.2 13 4.8 t r ace  0.163 0.171 0.317 0.444 

I n c u b a t i o n :  b r a d y k i n i n  (0.49 [xmole, 0.5 mg) was  dissolved in 15 ml  
dist i l led wa te r ,  a n d  the  acid  e a r b o x y p e p t i d a s e  in m i n i m u m  a m o u n t  
of sod ium ace t a t e  buf fe r  was  a d d e d  to the  solut ion,  1.32 bag of the  
acid  e a r b o x y p e p t i d a s e  exhib i t s  0.831 n k a t a l  a c t i v i t y  for  Z - G l u - T y r  
hyd ro ly s i s  a t  p H  3.7 a n d  30~ .The m i x t u r e  was  i n c u b a t e d  a t  30~ 
for  the  t ime ind ica ted .  An  equa l  vo lume  of 10% t r ich loroace t ie  acid  
was  a d d e d ,  to i n a c t i v a t e  the  enzyme .  Af t e r  ex t r ac t i on  wi th  e the r  to  
r e m o v e  t r i ch loroaee t ic  acid,  the  aqueous  i a y e r  was  e v a p o r a t e d  to 
d rynes s  in vacuo .  Samples  of the  h y d r o l y z a t e  were i nves t i ga t ed  on 
the  c o l u m n  ot a H i t a c h i  mode l  K L A - 3 B  a u t o m a t i c  a m i n o  ac id  
ana lyze r .  

We previously  repor ted  the  produc t ion  and purifica- 
t ion,  and some proper t ies  of a new type  of acid carboxy-  
pept idase  f rom P. ~anthinellum 18-1~. Ethy lene  d iamine  
t re t ra -ace ta te  and o-phenanthrol ine  have  no effect on 
the  enzymat ic  activit ies,  suggesting t h a t  there  is no 
requ i rement  for meta l  ions ~. The  inhib i tory  effects of 
monoiodoacet ic  acid, p-chloromercur ibenzoate ,  hydro-  
c innamic acid, and di - isopropylf iuorophosphate  have  
been  studied~K The enzyme  can r emove  acidic, neutra l  
and basic amino acides as well as proline from the  carboxy-  
te rmina l  post ion of synthet ic  pept ides  or pept ide  hormone  
in the  acidic p H  range (2.5-5.5) la,*4,1L Synthe t ic  N- 
subs t i tu ted  pept ides  Z-Gly-Pro-Leu-Gly,  Z-Gly-Pro-Leu-  
Gly-Pro,  decapept ide  angiotensin I, na t ive  Iysozyme, and 
reduced S-ca rboxymethy l - lysozyme have  been degraded 
a t  p H  5.2 ~7 demons t ra t ing  the  combined ac t iv i ty  of 
pancreat ic  carboxypept idase  A (EC 3.4.12.2) and B (EC 
3.4.12.3), bu t  showing impor t an t  difference in the  release 
of ca rboxy- te rmina l  proline f rom Z-Gly-Pro-Leu-Gly-Pro.  
Fur thermore ,  i t  was suggested t h a t  the  penu l t ima te  
posit ion f rom carboxy- te rmina l  of substrates  is ve ry  
impor t an t  on the  binding site in the  enzyme react ion of 
the  Penic i l l ium acid carboxypept idase~L The specifici ty 
of acid carboxypept idase  in par t icu lar  is similar  to the  
Aspergi l lus  acid ca rboxypept idase  ~-2~. In this experi-  
m e n t  of Table  I, the  acid ca rboxypept idase  showed the  
same specificity as t ha t  obta ined  from the  previous  
exper iments  using several  pept ides  and proteins~L 
Remova l  of the ca rboxy- te rmina l  arginine from brady-  
kinin was reported qui te  early to yield an inact ive pep- 
t ide  ~2. The  acid ca rboxypept idase  was conf i rmed to de- 
grade bradykinin ,  producing inact ive  pept ides  and amino 
acids in vi t ro.  Fur thermore ,  i t  is widely  known t h a t  the  
p H  of in f l ammat ing  cells falls to be tween  5 and 6. These 
results s t imula ted  us to inves t iga te  the  effects of this 
enzyme in v ivo  exper iments .  
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Tab le  I I .  A n t i - i n f l a m m a t o r y  a c t i v i t y  of ac id  c a r b o x y p e p t i d a s e  f rom Penicillium janthinellum 

Sample  Dose * T ime  (h) a f t e r  e a r r ageen in  
(Itlg/kg) 

1 2 3 4 

Swelling b Inh ib i t ion  Swell ing Inh ib i t ion  Swell ing Inh ib i t i on  Swell ing Inh ib i t ion  
(%) (%) (%) (%) (%) (%) (%) (%) 

ControI  - -  17.3 • 2,4 - -  51.5 4- 3.8 - -  54.8 :k 3.8 - -  59.2 4- 2.4 - -  
Acid  1.6 12.2 + 2.0 29.5 1.4.1 J :  2.8 72.6 9,1 4- 3.6 83.4 11.3 • 5.1 80.9 
c a r b o x y p e p t i d a s e  0,8 11.7 t 1,4 32.4 15.8 4- 2.5 69.3 12.6 Jc 4.3 77,0 13.2 t 3.8 77.7 

0.2 14.7 • 1,3 15.0 24.8 4- 3.7 51.8 23.4 i 5.1 57.3 23.8 ~ 4.8 59,8 
Brome la in  10 7.7 • 1.3 55.5 15.2 i 2,4 70.5 23.8 ~ 3.5 56.6 38.1 4- 4.1 35.6 

1 15.5 • 1.3 10.4 43.1 4- 3.1 16.3 61.1 • 2.1 11.3 61.3 :~ 2.5 3.5 
~ - e h y m o t r y p s i n  20 14.7 • 2.5 15.0 25.1 ~ 2.6 51.3 35.8 i 3.3 34.7 42.6 ~2 3.0 28.0 

10 13.0 • 1.2 24.9 37.0 4- 4,5 28.2 46.9 - -  3.8 14.4 50.7 7~ 2.3 14.4 

~ E n z y m e  d r u g s  in a q u e o u s  suspens ion  were  a d m i n i s t e r e d  i.p. Cont ro ls  rece ived  on ly  dis t i l led wa te r .  Th i s  t r e a t m e n t  was  g iven  1 h before  
injection of the earrageenin into the feet of male rats. A volume of 0.05 ml carrageenin prepared as 2% suspension in sterile 0.9% NaC1 was 
injected through a 26-gauge needle into the plantar tissue of right hind paw. Swelling of the paw reached a peak in 3 to 5 h, then retained 
about tile same degree of edema for several hours. For drug testing, increase in foot volume 1, 2, 3 and 4 h after carrageenin was adopted 
as a measure of effect. ~ Average of 8 rats. 
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A n t i - i n f l a m m a t o r y  a c t i v i t y  of t he  acid c a r b o x y p e p t i -  
dase on  ca r r ageen in - induced  paw  e d e m a  is s u m m a r i z e d  
in Tab le  I I .  The  acid c a r b o x y p e p t i d a s e  showed  a more  
p o t e n t  a n t i - i n f l a m m a t o r y  a c t i v i t y  t h a n  ~ - c h y m o t r y p s i n  
and  b romela in .  I n  t he  analys is  a t  2, 3 a n d  4 h a f t e r  injec-  
t ion  of ca r r ageen in  (Table  II) ,  t h e  log dose response  
curves  for the  acid c a r b o x y p e p t i d a s e  were l inear  w i t h i n  
t he  l imi t  of e x p e r i m e n t a l  error.  However ,  in  t he  ana lys i s  
a t  1 h a f t e r  in j ec t ion  of car rageenin ,  the  log dose response  
cu rve  was n o t  l inear.  This  p h e n o m e n o n  seems to ind ica te  
t he  slow a b s o r p t i o n  of t he  acid c a r b o x y p e p t i d a s e  wh ich  
ha s  a molecu la r  we igh t  of 51,000. These  f indings  seem 
to  sugges t  t h a t  t h e  acid c a r b o x y p e p t i d a s e  hyd ro lyzed  
b r a d y k i n i n  in vivo.  No apprec iab le  adve r se  reac t ions ,  
such  as h e m o r r h a g e  a n d  ascites, were obse rved  a t  t he  
doses given.  

Summary. The  acid c a r b o x y p e p t i d a s e  f rom Penicillium 
~anthinellum ca ta lyzed  t h e  r ap id  release of arginine ,  a n d  
t he  slow release of pheny la l an ine ,  prol ine,  ser ine a n d  
glycine f rom t h e  c a r b o x y - t e r m i n a l  of b r a d y k i n i n  a t  p H  

4.15 to  4.8. A n t i - i n f l a m m a t o r y  a c t i v i t y  of t he  acid 
c a r b o x y p e p t i d a s e  seems to sugges t  t h a t  t he  e n z y m e  
h y d r o l y z e d  b r a d y k i n i n  in vivo.  
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Cycl ic  A d e n o s i n e - 3 ' , 5 ' - M o n o p h o s p h a t e  in N e o p l a s t i c  and  N o r m a l  H u m a n  M a m m a r y  T i s s u e  

Only  recent ly ,  t he  a p p a r e n t  i n t e r ac t i on  b e t w e e n  
d e h y d r o e p i a n d r o s t e r o n e  (DHEA) ,  3 f l -hydroxy-5-andro-  
s ten-17-one,  g lucose -6 -phospha t e -dehydrogenase  (G-6- 
P D H ,  EC 1.1.1.49), a n d  cyclic adenos ine-Y,  5 ' -mono-  
p h o s p h a t e  (c-AMP) in n o r m a l  a n d  diseased sub jec t s  has  
been  r epo r t ed  1. A l t h o u g h  in v i t ro  a d i s t i nc t  a c t i v a t i o n  of 
c -AMP phosphod ie s t e r a se  (EC 3.1.4.17) b y  D H E A  and  
D H E A  sul fa t ide  could be d e m o n s t r a t e d ,  th i s  d i rec t  
effect  seems to  be  seconda ry  to  t h e  i nd i r ec t  i nh ib i t i on  
of said e n z y m e  b y  D H E A  a n d  i ts  su l fa t ide  v ia  t he  G-6- 
P D H  s y s t e m  s. Here,  t he  al loster ic  i nh ib i t i on  of G - 6 - P D H  
b y  DI- tEA a n d  D H E A  sulfa t ide  a p r o b a b l y  leads to  t he  
a c c u m u l a t i o n  of G-6-P,  wh ich  in t u r n  is k n o w n  as a 
compe t i t i ve  i n h i b i t o r  of c -AMP phosphod ie s t e r a se  4. 
Hence,  t he  inf luence  of D H E A ,  i t s  endogenous  or syn-  
t he t i c  su l foconjugates ,  as well  as of o the r  s te ro ida l  G-6- 
P D H  inh ib i to r s  u p o n  t he  g r o w t h  of cell cu l tu res  f rom 
n o r m a l  a n d  neop las t i c  h u m a n  tissueS, s e v e n t u a l l y  m a y  
also be  ascr ibed  to such  r e g u l a t o r y  effects. F u r t h e r m o r e ,  
th i s  hypo thes i s  is s u p p o r t e d  b y  t he  obs e r va t i on  t h a t  D H E A  
inh ib i t s  t h e  mi tos is  of cu l tu red  h u m a n  l y m p h o c y t e s L  
Based  on  these  expe r imen t s ,  D H E A ,  G - 6 - P D H  ac t iv i ty ,  
and  c -AMP were d e t e r m i n e d  in n o r m a l  a n d  neop las t i c  
h u m a n  m a m m a r y  t issue.  

Material and methods. I n  t he  course of m a s t e c t o m y ,  due 
to  suspec ted  m a m m a r y  cancer,  samples  were r emoved  
f rom neoplas t ic  a n d  a d j a c e n t  n o r m a l  t i ssue  and  i m m e -  
d ia t e ly  s u b m i t t e d  to  h is to logica l  inspect ion .  Fo r  de ter -  
m i n a t i o n  of t o t a l  D H E A  a n d  G-6-PDt-I ac t iv i ty ,  one 
t i ssue  a l iquo t  was weighed a n d  homogen ized  in 1.0 ml  
0 .9% sod ium ch lor ide /0 .025% E D T A  per  200 mg of we t  
tissue. Af te r  c e n t r i f u g a t i o n  for  10 rain  a t  5000 g, the  
s n p e r n a t a n t  was  d e c a n t e d  a n d  assayed  for t o t a l  D H E A  s, 
G - 6 - P D H  9, a n d  soluble  proteins1~ A second a l iquo t  was  
homogen ized  in 1.0 ml  6% t r i ch loroace t ic  acid pe r  50 m g  
of we t  t i ssue  and  t he  h o m o g e n a t e  cen t r i fuged  for 10 rain  
a t  10,000 g. Fo l lowing  decan t a t i on ,  t he  s u p e r n a t a n t  was  
d i lu ted  w i t h  0.1 m l  0.1 N hydroch lo r i c  acid pe r  ml  and  
e x t r a c t e d  w i t h  4 vo lumes  w a t e r - s a t u r a t e d  e ther .  The  
e the r  e x t r a c t  was  d i sca rded  a n d  t he  aqueous  phase  sub-  
j ec ted  to  t he  a s say  of c -AMP n.  

Results and discussion. W h e r e a s  t he  G - 6 - P D H  a c t i v i t y  
in  7 samples  of cance r  t i ssue  ave raged  421 • 241 m U / m g  
soluble pro te ins ,  t he  e n z y m e  a c t i v i t y  in all  co r re spond ing  
n o r m a l  t i ssues  d id  n o t  even  r each  25 m U / m g  pro te in .  
Converse ly ,  the  c o n c e n t r a t i o n  of t o t a l  D H E A  in cance r  
t issue,  as c o m p a r e d  to t he  n o r m a l  t issue,  was  found  to 
be  decreased  b y  56.6 4- 13.6%. The  i n d i v i d u a l  c o n c e n t r a -  
t ions,  however ,  va r i ed  b e t w e e n  0.8 a n d  6.1 ~g /mg soluble  
p ro te ins  in cancer  t issue a n d  be tween  1.8 and  12.3 ~xg/mg 
p ro t e in  in n o r m a l  t issue, t h u s  p r e v e n t i n g  a d i rec t  s t a t i s t i ca l  
e v a l u a t i o n  of t i ssue  levels. F r o m  such  f indings  i t  m i g h t  
be  conc luded  t h a t  in  cance r  t i ssue  t he  lack of D H E A  or 
i ts  endogenous  su l foconjuga te ,  e.g. DI-IEA sulfa t ide ,  
resu l t s  in  a cons iderab le  rise of in t r ace l lu la r  G - 6 - P D H  
ac t iv i ty .  R e l a t i v e l y  low concen t r a t i ons  of D H E A  in 
cance r  p a t i e n t s  h a v e  a l r eady  been  r epo r t ed  b y  SONKA 
et  al. 12. Accord ing  to  the  a fo r emen t ioned  concept ,  t he  
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