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Fig. 1. Oxydation of glucose and hexadecane by protoplasts of 
Ca~dida lipolytica. --©-- glucose (0.4 rag/3.0 ml); - -o--  hexadeeane 

(0.2 ml/3.0 mI); --endo. 

Fig. 2. Oxydation of glucose and hexadecane by intact cells of 
C. lipoly~ica. --©-- glucose (0.4 mg]3.0 ml); - - s - -  hexadeeane 

{0.2 ml/3.0 ml) ; - -  endo. 

decane was measured  in t he  WarBurg  appara tus .  The  
results  of the  exper iments  wi th  in t ac t  ceils and proto-  
plasts  are shown in Figures  1 and 2. 

Whi le  the  enzymat ic  glucose ox ida t ion  wi th  the  proto-  
plasts  of C. lipolytica towards  the  in t ac t  cells showed no 
changes,  comple te  loss of ox ida t ion  ac t iv i ty  on hydro-  
carbons  was observed.  This  phenomenon  was no t  due to 
con t ingen t  washing ou t  of enzymes  into  t he  env i ronment ,  
as even  the unwashed  suspension of pro toplas ts  in ini t ial  
d igest ive  e n v i r o n m e n t  showed no ox ida t ion  ac t i v i t y  on 
hexadecane .  Also the  o ther  substances  such as cystein,  
2 -mercaptoe thanoI  or  d iges t ive  ju ice  of H. pomatia in- 
ac t i va t ed  by  heat ,  d id  no t  inhib i t  the  ox ida t ion  of hydro-  
carbons  by  i n t ac t  cells. 

W e  presume t h a t  the  pro toplas t s  lost the i r  ab i l i ty  to  
oxidize t h e  hydrocarbons  e i ther  by  change in t he  surface 
of t he  cy top lasmic  m e m b r a n e  and  des t ruc t ion  of ox ida t ive  
enzymes  bound  on it, or  by  loss of p ro top las t  ab i l i ty  to  
t r anspor t  the  hydrocarbons  into  the  celt. 

Zusammen]assung. Aus den Zellen der  Hefe  Candida 
lipolytica wurden  Pro top las ten  gewonnen,  die die Oxyda-  
t ionsfAhigkeit  gegeni iber  H e x a d e k a n  ver loren  haben,  
wAhrend diejenige gegeni iber  Glukose erha l ten  gebl ieben 
ist. Der  Ver lus t  der  F/~higkeit, den Kohlenwassers tof f  zu 
oxydieren,  wird  en tweder  durch  eine Ver~.nderung der 
Oberfl/ iche der zy top lasmat i schen  Membran  und Des t ruk-  
t ion des an sie gebundenen  Oxyda t ionsenzyms  erklgr t  
oder  dadurch,  dass die P ro top las t en  die F~Lhigkeit ver loren 
haben,  KohIenwassers toffe  in die Zelle zu t ranspor t ieren .  
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I n f l u e n c e  of P y r i d i n o l c a r b a m a t e  on  H e p a t i c  
C h o l e s t e r o g e n e s i s  in Rats  

Pyr id ino lca rbama te  (2,6-bis(hydroxymethyl) pyr id ine  
d i -N-methy lca rbamate )  has been repor ted  by SHIMAMOTO 
to inhib i t  exper imenta l  atherosclerosis  in rabbi t s  and to 
amel io ra te  var ious  forms of a therosclerot ic  hear t  disease 
in m a n  1,2. There  are, current ly ,  no publ ished d a t a  con- 
cerning the  influence of this  compound  on cholesterol  
synthesis,  absorption or  degradat ion .  This  communica t ion  
describes t he  inf luence of d ie ta ry  py r id ino lca rbama te  
(0.3%) upon the  synthesis  of cholesterol  by  ra t  l iver  slices. 

One group of male  W i s t a r  ra ts  were ma in ta ined  for 3 
weeks  on a d ie t  consis t ing of mixed  cereal  70%, whea t  
germ 7%, skim mi lk  powder  21% and v i t a m i n  mix  2%.  
Another  group was fed this  d ie t  augmen ted  wi th  0 .3% 
pyr id ino lcarbamate ,  The  d ie t  con ta ined  20% protein,  
11% fa t  and 6 2 o  carbohydra te .  I t  is readi ly  accepted  by  
the  rats  and has proved  to be an excel lent  vehic le  for 
admin i s t r a t ion  of tes t  compounds  8,4. 

Af te r  3 weeks the  ra ts  were decapi ta ted ,  and the  livers 
excised and washed in chilled phospha te  buffer. L ive r  
slices (0.5 g) were incuba ted  for 3 h under  100% oxygen  
in 5 ml  of phospha te  buffer  (pH 7) conta in ing  0 .006M 
MgCI,, 0 .03M nico t inamide  and e i ther  1 F,c of sodium 

acetate-l-x4C or 0.5 /zc of mevalonic  acid-2-x4c. The  reac- 
t ion was s topped by  the  add i t ion  of ho t  15~/o alcoholic 
K O H ;  the  cholesterol  was ex t rac ted  f rom the  saponifica- 
t ion mix tu r e  and isolated as the  digitonide.  The  radio- 
ac t iv i ty  of the  cholesterol  digi tonide was then  assayed by 
l iquid  scint i l la t ion spec t rome t ry  s, Ano the r  por t ion  of the  
l iver  was saponif ied in 15% alcoholic K O H  and  the  
cholesterol  then  ex t rac ted .  The  to ta l  se rum and l iver  
cholesterol  levels were de te rmined  by  the  m e t h o d  of 
MANN 6. 

The  resul ts  of 2 exper iments  are  summar ized  in the  
Table .  The  serum and l iver  cholesterol  levels of the  rats  
t h a t  were  fed 0.3% of py r id ino lca rbamate  did no t  differ 
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(1966). 
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Res. 1, (1960). 

4 D. KRITCnEVSKV and S. A. TEPeER, Proe. Soe. exp. Biol. Med. 721, 
1162 (1966). 
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(1963). 

6 G. V. MANN, Clin. Chem. 7, 275 (1961). 



15.12. 1967 Speeialia 1007 

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 


