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(log R,,) versus  gel concen t r a t ion  for t he  2 bands  of 
en t e ro tox in  C2 (Figure 1) gave parallel  l ines (Figure 2). 
The regression l ines were ca lcula ted  on a SCM M a r c h a n t  
desk calcula tor  1016 PR.  Paral le l  l ines show t h a t  the  
2 bands  have  the  same size and  therefore  exh ib i t  the  same 
r e t a rda t i on  coefficient,  b u t  differ in charge a. 
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Fig. 3. Isoelectric focusing of ~SI-enterotoxin Ce (46 ~zCi/[xg; 0.6 
atom/molecule) using LKB carrier ampholytes with isoelectrie point 
values between pH 3 and 10. 140 3.0-ml fractions were collected and 
analyzed for radioactivity (Q) in a y-ray spectrometer, and for pH 
(broken line) at room temperature. 

T h e  he te rogene i ty  of en t e ro tox in  C~ was cor robora ted  
by  isoelectric focusing 9. The tox in  can be t race- label led 
w i t h  rad ioac t ive  iodine t h e r e b y  p rov id ing  for sensi t ive  
de tec t ion  of en te ro tox in  in t he  e lectrofocusing pa t t e rn .  
As shown in Figure  3, a sharp  peak  focused a t  p H  5.73, 
among  several  o the r  peaks  in a p H  range  be tween  5.0 and  
7.0. E a c h  of t he  f rac t ions  t e s t ed  showed good b ind ing  to  
sol id-phase an t ibody ,  as compared  wi th  unf rac t iona ted  
en t e ro tox in  C~ (Table). Also, each isoelectric c o m p o n e n t  
of en te ro tox in  C~ (peaks I, II ,  and I I I  shown in Figure  3) 
was c h r o m a t o g r a p h e d  in a Sephadex  G-75 column,  and 
e luted wi th  the  same Ka, (0.37) as un f rac t iona ted  entero-  
tox in  C2, ind ica t ing  t h a t  en te ro tox in  C~ had  no t  fo rmed  
s table  aggregates  or immunologica l ly  act ive  f r agmen t s  
dur ing  electrofocusing.  In  6 M urea-0.01 M di thio-  
thre i to l  an essent ia l ly  s imilar  isoelectric spec t rum was  
ob ta ined  (figure no t  shown).  W h e n  a correct ion 6 was 
made  for t h e  effect  of 6 M urea  on measu red  pH,  no 
var ia t ion  in isoelectric po in t  due to  the  presence  of 6 M 
urea was observed  wi th  labelled toxin.  Therefore,  the  
isoelectrie he te rogene i ty  of en te ro tox in  C~ does no t  resul t  
f rom c o n f o r m a t i o n - d e p e n d e n t  var ia t ions  in t he  dissocia- 
t ion  of acidic and  basic side chains  of the  p ro te in  molecule.  
I t  seems l ikely t h a t  these  differences  occur due to  toss of 
pa r t i cu la r  amide  groups  in the  p ro te in  as has  been  
d e m o n s t r a t e d  for en te ro tox in  13 (note c i ted in ~~ n) and  
C 1 (L. SP~RO, p r iva te  communica t i on  ci ted inl~). See 
also WILLIAMSON et  al. ~3. 

Rdsumd. L'h6t6rog6n6it6 de l ' en t6ro toxine  C 2 d ' un  
s t aphy locoque  pa r  61ectrophor6se ell gel po lyac ry lamide  
est  reli6e ~ la pr6sence d ' i somers  de charge diff6rente.  
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Binding of various fractions obtained by isoelectric focusing of 
~25I-enterotoxin C 2 to enterotoxin C 2 antibody 

Components pI Counts per min ~ Counts per min 
added bound (%) 

Food Directorate, Health Protection Branch, 
Department of Health and Wel/are, Tunney's Pasture, 
Ottawa (Ontario K I A  OL2, Canada), 2 September 7974. 

I 6.13 3,342 37.5 
8,719 28.5 

II 5.73 15,658 15.7 
38.796 12.3 

III 5.45 18,100 17.3 
38,370 13.1 

Unfractionated 9,016 18.7 
33,480 10.7 

A portion from each of the fractions (I, II, III, of Figure 3) con- 
taining peak radioactivity was added to antibody-coated polystyrene 
tubes. 
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Stud ie s  on  the  Adapt ive  N a t u r e  of Ce l lu lo ly t ic  E n z y m e  f r o m  C h a e t o m i u m  a u r e u m  Chivers  

A few microorganisms1,  : have  been repor ted  to 
p roduce  cellulolytic enzyme adap t ive ly ;  bu t  in fo rmat ion  
on the  na tu re  of cellulase p roduced  by  Chaetomium spp. 
is still lacking. Chaetomium aureum was therefore  t es ted  
for t he  na tu re  of cellulase it p roduces  w i th  a v iew to 
explor ing the  poss ibi l i ty  of using the  cellulolytic charac te r  
as a marke r  in genet ic  inves t iga t ions  3. The cul ture  
m e d i u m  used in t he  expe r imen t  was modif ied  Czapek- 
Dox  4 ad jus t ed  to p H  6.5 before steri l izat ion.  Ster i l izat ion 

was  done  at  10 lbs pressure  for 20 min.  Glucose, cellulose 
and  combina t ion  of cellulose and glucose, in the  propor-  
t ion  of 1.5% each, were used as t he  carbon  source. The 
m e d i u m  hav ing  only the  inorganic chemicals  was con- 
s idered as the control medium. Determination of cellulase 
activity was done qualitatively by depth of clearing 5 and 
quantitatively by estimation of reducing sugars 6-s. For 
qualitative test stab was made with i0 ml of solid 
medium having 1.5% purified agar 9 in each culture 
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Effect of carbohydrate source on cellulase activity of C. aureum 

Medium ~ Cellulase activity 

Depth of clearing N/200 Na2S,,O 3 solution 
(mm) (ml) 

Medium + glucose 
Medium + glucose 
+ cellulose -- --  
Medium + cellulose 5.92 14.39 
Medium control --  

Modified Czapek-Dox; -absence of activity. 
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t u b e  ( 1 5 0 •  m m ) .  F o r  i s o l a t i o n  a n d  e s t i m a t i o n  o f  
ce l lu lase ,  C. a u r e u m  w a s  g r o w n  in  75 m l  of  b r o t h  in 250 m l  
E r l e n m e y e r  f l a sks .  

Ce l lu lose  p u l p  ~~ a n d  f i l t e r  p a p e r  ( W h a t m a n  No.  1) 
w e r e  u s e d  as  t h e  ce l lu lose  s o u r c e  for  s t a b  a n d  b r o t h  
r e s p e c t i v e l y .  0.7 m m  d i a m e t e r  of  i n o c u l u m  d i sc  of  
C. a u r e u m  g r o w n  o n  m o d i f i e d  C z a p e k - D o x  m e d i u m  
h a v i n g  ce l l u lo se  p u l p  1~ as  t h e  o n l y  c a r b o n  sou rce ,  a n d  
0.5 m l  of  a s c o s p o r e s  s u s p e n s i o n  (12.75 X 106), w e r e  u s e d  
for  s t a b  a n d  c u l t u r e  b r o t h  r e s p e c t i v e l y .  I n c u b a t i o n  w a s  
d o n e  a t  30~  for  10 d a y s .  5 r e p l i c a t e s  we re  c o n s i d e r e d  for  
e a c h  o b s e r v a t i o n .  

I t  is e v i d e n t  f r o m  t h e  T a b l e  t h a t  i n d u c t i o n  of ce l lu lo-  
l y r i c  e n z y m e  w a s  n o t i c e d  o n l y  in  ce l lu lose  s u p p l e m e n t e d  
m e d i u m .  B u t  in  n o  ca se  d id  g lucose ,  a n d  ce l lu lose  in  
c o m b i n a t i o n  w i t h  g lucose ,  i n d u c e  ce l l u l a se  a c t i v i t y .  T h i s  
o b s e r v a t i o n  c o n f i r m s  t h a t  ce l l u l a se  of  C. a u r e u m  is n o t  a 
c o n s t i t u t i v e  e n z y m e  b u t  a n  a d a p t i v e  one ,  s i n c e  i t  is 
e l a b o r a t e d  o n l y  in  r e s p o n s e  to  a spec i f i c  s u b s t r a t e  i.e., 
ce l lu lose ,  a s  w a s  o b s e r v e d  in  o t h e r  o r g a n i s m s  a, ~. 

Z u s a m m e n / a s s u n g .  D a s  c e l l u l o l y t i s c h e  E n z y m s y s t e m  
y o n  C h a e t o m i u m  a u r e u m  (Chivers )  i s t  a d a p t i v .  Se ine  
Ak t iv i t~ i t  w i r d  d u r c h  Cel lu lose ,  n i c h t  a b e r  d u t c h  G l u k o s e  
o d e r  G l u k o s e  p l u s  Ce l lu lose  i nduz i e rk .  

B.  K .  GHORA a n d  K .  L.  CHAUDHURI 

M i c r o b i a l  Genetics Labora tory ,  Bose  Ins t i t u t e ,  
Calcut ta  700009  ( I n d i a ) ,  79 J u n e  797d. 

Effec t  of  A l l i c i n  o n  C e r t a i n  E n z y m e s  of  L i v e r  A f t e r  

I n  a r e c e n t  p a p e r  ~, t h e  a u t h o r s  h a v e  r e p o r t e d  t h e  l ip id  
l o w e r i n g  e f f ec t  of  a l l i c in  o n  l o n g - t e r m  f e e d i n g  to  n o r m a l  
r a t s .  T h e  a u t h o r s  h a v e  f o u n d  a l so  t h a t  a l l i c in  s i g n i f i c a n t l y  
l o w e r e d  t h e  b l o o d  s u g a r  of  a t l o x a n  d i a b e t i c  r a b b i t s ,  a n d  
t h a t  i t s  e f f ec t  w a s  s i m i l a r  to  t h a t  of  t o l b u t a m i d e 2 .  T h e  
p r e s e n t  p a p e r  d e a l s  w i t h  t h e  e f f ec t  of  a l l i c in  on  certain 
e n z y m e s  of  l i ve r  a f t e r  a s h o r t - t e r m  f e e d i n g  of  t i l e  d r u g  t o  
n o r m a l  r a t s .  

M a t e r i a l  and  methods .  F o u r - m o n t h - o l d ,  y o u n g  m a l e  
w i s t a r  r a t s  of  a v e r a g e  w e i g h t  (125 g) w e r e  d i v i d e d  i n t o  
2 g r o u p s  of 6 a n i m a l s  e a c h .  T h e y  w e r e  f ed  on  n o r m a l  
l a b o r a t o r y  d i e t  a s  r e p o r t e d  ea r l i e r  ~. Al l i c in  w a s  p r e p a r e d  
f r o m  f r e s h  ga r l i c  c loves ,  a c c o r d i n g  to  t h e  m e t h o d  of  
CAVALLITO a n d  BAILEY a for  t h e  p r e s e n t  s t u d y .  T h e  
initial f a s t i n g  b l o o d  s u g a r  l eve l  of  all t h e  r a t s  w a s  d e t e r -  
m i n e d  b y  t h e  m e t h o d  of  ASATOOR a n d  KII~O.  B l o o d  w a s  
c o l l e c t e d  f r o m  t h e  ta i l .  O n e  g r o u p  w a s  k e p t  a s  c o n t r o l  a n d  
to  t h e  o t h e r  g r o u p  f r e s h l y  p r e p a r e d  a l l i c in  (Dose  100 m g /  
k g / d a y )  w a s  o r a l l y  a d m i n i s t e r e d  as  a s o l u t i o n  in  2 m l  
d i s t i l l e d  w a t e r .  A f t e r  15 d a y s  t r e a t m e n t ,  t h e  f a s t i n g  
( 1 8 h )  b l o o d  s u g a r  w a s  a g a i n  d e t e r m i n e d  as  b e f o r e  in 
b o t h  t h e  g r o u p s .  T h e n  t h e y  we re  s a c r i f i e d  b y  d e c a p i t a t i o n .  
C e r t a i n  e n z y m e s  of  t h e  l i ve r  v iz .  h e x o k i n a s e ,  ~ - g l u c a n  
p h o s p h o r y l a s e ,  g l u c o s e - 6 - p h o s p h a t a s e  a n d  l i p a s e  w e r e  
d e t e r m i n e d  b y  s t a n d a r d  m e t h o d s .  L i v e r  t i s s u e  w a s  u s e d  
for  t h e  e n z y m e  p r e p a r a t i o n  as  r e p o r t e d  f r o m  t h i s  l a b o r a -  
t o r y  5. 

H e x o k i n a s e  (E.C.  2.7. 1.1. A T P .  D - h e x o s e - 6 - p h o s p h o -  
t r a n s f e r a s e )  a c t i v i t y  w a s  d e t e r m i n e d  b y  t h e  m e a s u r e m e n t  
o f  d i s a p p e r a n c e  o f  g l u c o s e  in  t h e  p r e s e n c e  of  A T P  ~. T h e  
ch i l l ed  l i v e r  t i s s u e  w a s  h o m o g e n i z e d  a t  0 ~ w i t h  3 v o l u m e  
of  b u f f e r  of  t h e  f o l l o w i n g  c o m p o s i t i o n .  Tris-O. 1 M ,  h i s t i d i n e  
0.121/I, E D T A - 0 . 0 1  2l/f a n d  MgC12 0.01 3 / / ( p H  7.0). T h e  ho -  
m o g e n a t e  w a s  c e n t r i f u g e d  a t  3000 • g a t  0 ~ for  5 m i n  a n d  

a S h o r t  T e r m  F e e d i n g  to  N o r m a l  R a t s  

t h e  s u p e r n a t a n t  w a s  u s e d  as  t h e  e n z y m e  p r e p a r a t i o n .  
E n z y m e  a c t i v i t y  w a s  a s s a y e d  b y  t h e  m e t h o d  d e s c r i b e d  b y  
CRANE a n d  SOLS 7. O n e  u n i t  of  e n z y m e  a c t i v i t y  is t h a t  
a m o u n t  w h i c h  c a t a l y s t  t h e  p h o s p h o r y l a t i o n  of  1 v m o l  of  
g l u c o s e  in  15 r a in  a t  30~  u n d e r  o t h e r w i s e  o p t i m a l  
c o n d i t i o n s .  

e - G l u c a n  p h o s p h o r y l a s e  (E.C.  2.4.1.1.  e - l , 4 - g l u c a n  or  
t h e  p h o s p h a t e  g l u c o s y l  t r a n s f e r a s e ) .  P h o s p h o r y l a s e  
a c t i v i t y  w a s  d e t e r m i n e d  b y  m e a s u r e m e n t  of  t h e  r a t e  of  
l i b e r a t i o n  of  i n o r g a n i c  p h o s p h a t e  f r o m  g l u c o s e -  1 - p h o s p h a t e  
in t h e  p r e s e n c e  of g l y c o g e n  s. i .e.  p h o s p h o r y l a s e  a c t i v i t y  
w a s  m e a s u r e d  in  t h e  d i r e c t i o n  o f  s y n t h e s i s  of  p o l y -  
s a c c h a r i d e .  T h e  ch i l l ed  l i ve r  t i s s u e  w a s  h o m o g e n i z e d  a t  
0~  in 3 v o l u m e  of  0..1 M N a F .  C e n t r i f u g e d  a t  1500 •  a t  
0~  a n d  t h e  s u p e r n a t a n t  w a s  u s e d  as  t h e  e n z y m e .  
E n z y m e  a c t i v i t y  w a s  a s s a y e d  b y  t h e  m e t h o d  of  SUTt~ER- 
LAND 9. O n e  u n i t  o f  e n z y m e  w a s  d e f i n e d  a s  t h a t  a m o u n t  
w h i c h  c a u s e d  t h e  l i b e r a t i o n  of  1.0 m g  of i n o r g a n i c  
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