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Influence of pyridinolcarbamate (0.3%) on serum and liver cholesterol and cholesterol synthesis in rats {compound fed 3 weeks) 

Group • No. Weight Liver Cholesterol levels Cholesterol biosynthesis b 
gain (g) weight (g} 

Liver g/100 g Serum rag/100 ml Acctate-l-14C Mevalonate-2 -I*C 
(1 #e) (0.5 #e) 

Experiment 1 
P 6 42 8.7 370 ~ 31 e 38.9 4- 1.8 0.37 ~ 0.02 1.06 4- 0.13 
C 6 52 10.0 384 :J: 2I 33.2 ~ 4.3 0.93 4- 0,24 1.14 + 0.12 

Experiment 2 
P 5 106 11.8 364 ~: 30 43.2 4- 9.8 0.82 4- 0.20 
C 5 112 12.4 299:1:8 47.3:1:3.6 3.40:1:0.69 

P, pyridinolcarbamate; C, control. ~ % conversion. : Standard error. 

from those  of the  controls.  Sm~AMo~o et  al. a repor ted  
tha t  admin i s t r a t ion  of 10 m g / k g  of the  tes t  c o m p o u n d  to  
rabbi ts  ma in t a ined  on 1% cholesterol  for 12 weeks  d id  
not  affect  se rum cholesterol  levels b u t  reduced the  
cholesterol  con t en t  of t he  aorta .  The  controls  and  drug- 
fed ra ts  exhib i ted  no differences in weight  gain;  t he  
animals  in t he  f irs t  expe r imen t  weighed  174 + 3 g a t  t he  
beginning of t he  exper iment ,  while  those  in t he  second 
exper iment  weighed 206 i 3 g when  feeding was begun.  
Liver  weights  of the  pyr id inolcaxbamate- fed  ra ts  were  
sl ightly lower t h a n  those  of the  cQntrols, b u t  the  differ- 
ences were  n o t  significant .  The  l iver  weight ,  as % of 
body weight ,  was lower in t he  py r id ino l ca rbama te - t r ea t ed  
rats  t han  in the  controls  (3.97% vs  4.48% and 3.75% vs  
3.93% in exper iments  1 and 2, respect ively) .  

Incorpora t ion  of ace ta te- l -x iC into  cholesterol  by  r a t  
l iver  slices was s ignif icant ly  reduced in t he  pyr idinol-  
caxbamate-fed  ra ts  (0.05 > p > 0.02 in expe r imen t  1 and  
0.01 > p > 0.001 in expe r imen t  2). There  was no effect  
observed in the  expe r imen t  invo lv ing  cholesterol  bio- 
synthesis  f rom mevalonate-2-~4C. 

There  is no ev idence  t h a t  t he  effects  of pyr id inotcarba-  
ma te  upon  h u m a n  and expe r imen ta l  atherosclerosis  1,2 axe 
media ted  th rough  its inhibi t ion of cholesterol  synthesis .  
Nicot inic  acid inhibi ts  expe r imen ta l  atherosclerosis  in 
rabbits~ and has been repor ted  to inhib i t  cholestero-  
genesis by  some workers  s,9 (but  no t  othersl0,n) .  However ,  
its hypocholes te remic  and an t i -a therogenic  effect  is 
general ly conceded to be due  to t he  inh ib i t ion  of free f a t t y  
acid mobilizationX*,l s. The  e lucidat ion of the  mechan i sm 
of act ion of py r id ino lca rbamate  mus t  awa i t  fu r the r  in- 
ves t iga t ion  x4 

Zusammen]assung. MAnnliche W i s t a x - R a t t e n  wurden  
w~hrend 3 W o c h e n  m i t  0,3 % Pyr id ino l caxbama t  gef i i t ter t ,  
der  Cholester inspiegel  in Leber  und  Se rum b e s t i m m t  a n d  
ausserdem der  E inbau  yon N a - A c e t a t - l - x ' C  und Meva lon-  
s~ure-2-~4C im Cholester in  yon  Leberschn i t t en  gemessen.  
Der  Cholesterinspiegel  in Serum und  Leber  wird durch  
Pyr id ino lcaxbamat  n ich t  beeinflusst .  Der  E i n b a u  yon  
Acetat- l -x*C in Cholester in  wurde  durch  Pyr id ino lca rba-  
m a t  gehemmt ,  w~hrend die Convers ion yon Meva lona t -  
2-14C unbeeinf luss t  blieb. 
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Partial Characterization of Human Pancreatic 
Carboxypeptidase A 

Studies  of the  chemical  and enzymic  charac te r iza t ion  
of b o v i n e l , *  porcine*,4 and canine  5 pancrea t i c  caxboxy- 
pept idases  A (EC 3.4.2.1) have  been achieved dur ing the  
last  several  years  by  m a n y  workers.  However ,  h u m a n  
pancrea t ic  ca rboxypep t idase  A has  neve r  been  isolated 
and charac te r ized  to  our  knowledge.  The  purpose  of th is  
p resent  r epor t  is the  pa r t i a l  charac te r iza t ion  of h u m a n  
pancrea t ic  caxboxypept idase  A and  the  compar i son  of 

some of its enzymic  proper t ies  wi th  those of the  bov ine  
and porc ine  enzymes .  

To  ob ta in  a purif ied caxboxypept idase  A prepara t ion ,  
16.9 g of t he  ace tone  powder  which  was prepared  f rom 7 
pancreas  glands (160 g) by  the  me thod  of KELLER et  aL e 
were ex t rac ted  wi th  350 ml  of wa te r  (dry weight ,  10.7 g; 
C I = 0.022~). The  following f rac t iona t ion  wi th  a m m o n i u m  
su lpha te  was pe r fo rmed  wi th  39% sa tu ra t ion  a t  p H  7.4 
(precipitates,  880 mg;  C x = 0.049). F o r  fur ther  purif ica-  
t ion,  t he  prec ip i ta tes  were  submi t t ed  to c h r o m a t o g r a p h y  
on DEAE-ce l lu lose  (linear buffer  g rad ien t :  0 .005-0 .3M 
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p o t a s s i u m  p h o s p h a t e  buffer  a t  p H  8.0). Two ac t ive  
f rac t ions  I I I  (36.8 mg;  Cx---0,15) a n d  V I I  (15.8 mg ;  
C 1 = 0.11) were  ob ta ined .  R e p e a t e d  f r ac t iona t ion  of t he  
f rac t ion  t I I  u n d e r  t h e  s ame  co lumn  cond i t ions  y ie lded 
f u r t h e r  enr iched  2 ac t ive  f rac t ions  (fract ion A 1, t u b e  
n u m b e r  99 a n d  100, 3.66 rag;  Ct = 1.18; and  f rac t ion  A~, 
t u b e  n u m b e r  158 and  159, 0.53 mg;  C 1 = 2.68). 

The  p H  o p t i m u m  of t hese  enzyme  f rac t ions  was  7.5 in 
b o t h  cases when  Z -Gly -Phe -OH s was  used as subs t ra te .  
The Michaelis  c o n s t a n t s  o f  A 1 and  A~ for  hydro lys i s  of 
Z -Gly -Phe -OH were 30.8 m M  and  36.6 m M  (cf ref. 8, 
bov ine  A, 16.6 m M ;  porc ine  A 1 and  A v 16.6 raM) and  
for hydro lys i s  of Z-Gly-Leu-OH were  10.8 m M  and  9.8 

Table I. Effect of heat, pH, and urea on enzymic activities of 
carboxypeptidases A 

Treatment Original activity remaining 

Human Porcine Bovine 
At (%) A2a(%) A a (%) 

Heat 30 °C 100 
{5 min 50°C 81 
pH 7.0) 57 °C 38 

60 °C 

pH 4,0 64 
(25 °C for 7.0 82 
30 min) 8.0 100 

11.6 

Urea 6 rain 100 
pH 8.0 11 min 100 
at 25 °C) 20 min I00 

22 h 0 

t00 100 
92 45 

52 0 

65 0 
100 100 
100 100 
87 70 

100 32 
100 12 
97 5 

0 

Assays of the human enzyme were performed with 0.02M Z-Gly- 
Phe-OH in 0.02M Tris-chloridc-O.1 M NaCl, pH 7.8, at 25°C. After 
20 min the extent of hydrolysis was determined by measuring the 
release of amino groups with the ninhydrin reagent. 

m M  (cf ref. a, bovine  A, 33.0 r a M ;  porc ine  Ax and  A,, 
35.0 mM) ,  respec t ive ly .  

These  e n z y m e s  were  re la t ive ly  more  s t ab le  t h a n  the  
bov ine  e n z y m e  a t  h igh  t e m p e r a t u r e ,  low p H  and  to  ac t ion  
of urea. E f f ec t  of hea t ,  p H  and  urea  on enzymic  ac t iv i t ies  
of t he  h u m a n  e n z y me s  are s h o w n  in Table  I .  

D i i sop ropy lphosphof luo r ida t e  (DFP)  could n o t  inh ib i t  
the  e n z y m e  ac t iv i ty  of A t and  A~ even in excess  amoun t s .  
The enzymic  ac t iv i ty  can be inh ib i t ed  comple t e ly  by  
i,  10-phenan thro l ine  (2 × 10-8M, p H  8.0). A x and  A2 in- 
ac t iva t ed  by  dialysis  aga ins t  th is  r e a g e n t  for  48 h regained 
a c t i v i t y  only  ve ry  s l ight ly  when  d i lu te  zinc chlor ide  was 
added .  

The  subs t r a t e  specif ic i ty  of b o t h  f rac t ions  d isp lay  the  
typ ica l  fea tures  of c a r b o x y p e p t i d a s e  A. T h e y  hydro lyze  
the  specific s u b s t r a t e  A-B-C-OH a t  t h e  pos i t ion  be tween  
B and  C (A = benzy loxyca rbony l - ,  amino  acid, pep t ide  
residue).  J u d g i n g  f rom p re l im ina ry  expe r imen t s ,  t he  
hydro lys i s  of Z - G l y - P h e - O H  was  a f i r s t -o rder  react ion,  
therefore ,  Cx va lues  of o the r  subs t r a t e s  were  also calcu- 
la ted  and  l is ted in Table  II .  A m o n g  s u b s t r a t e s  tes ted ,  
Z-Gly-Leu-OH was one of t he  bes t  c o m p o u n d s  for the  
enzymes ,  whi le  bovine  c a r b o x y p e p t i d a s e  A has  weakly  
hyd ro lyzed  th is  s u b s t r a t e  (C x = 2.6)0. As shown  in Table 
II ,  b o t h  f rac t ions  were  cons ide rab ly  free f rom o the r  pro-  
te inases  and  pep t idases  such  as t ryps in  (Bzl-Arg-NH,) ,  
c h y m o t r y p s i n  (Ac-Tyr-OEt) ,  leueine a m i n o p e p t i d a s e  (H- 
Leu-NH2) and  c a r b o x y p e p t i d a s e  B (Bzl-Gly-Lys-OH)x0. 

Zusammen/assung. Es s ind einige phys ikochemische  
E igenscha f t en  der  im mensch l ichen  Pa n k r e a s  in ger inger  
Menge e rha l t enen  2 C a r b o x y p e p t i d a s e n  A u n t e r s u c h t  
worden.  Gewisse Un te r sch iede  zu den  Bovin-  und  Porc in-  
C a r b o x y p e p t i d a s e n  k o n n t e n  fes tges te l l t  werden.  

M, EBATA and  K.  MIVAZAKI 

Shionogi Research Laboratory, Shionogi 6, Co., Ltd., 
Fukushima-ku, Osaka (Japan), 72 May  t967. 

Table I1. Action of human pancreatic carboxypcptidases A on 
synthetic substrates 

Substrate s C1 

At A~ 

Z-Gly-Phe-OH 1.18 2.68 
Z-Leu-Phe-OH 0.087 0.22 
Z-Gly-Leu-OH 1.63 4.33 
Z-Gly-Pro-OH 0.002 0.006 
Bzl-Arg-NH~ 0 0 
Ae-Tyr-OEt 0 0 
H-Leu-NH~ 0 0 
Bzl-Gly-Lys-OH 0 0 
Z-Leu-Phe-Val-Ala-OH S:E = 20:1, at 37°C, pH 7.7 

~ ~ for 20 b 
65 90 95% hydrolysed by A 1 

Conditions were fcrllowed as described in Table I. 
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