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The cells in exponent ia l  g rowth  period were labeled 
wi th  aH- thymid ine  (5 tzCi/ml) for 10 rain, washed  twice 
wi th  Hanks '  ba lanced  sal t  solution, and re incuba ted  in 
g rowth  m e d i u m  conta in ing  adr iamycin  (0.01-0.1 ~g/ml). 
Cell ha rves t  for cytological  p repara t ions  was made  at  2, 
4 and 6 h af ter  the  in t roduc t ion  of the  drug, each wi th  
a 1-h Colcemid arrest .  Autorad iographs  showed t h a t  in 
the  2-tl samples  the  me taphases  were e i ther  unlabelled 
(G 2) or labelled wi th  the  typ ica l  late repl icat ing p a t t e r n  
(heavy label over  the  long a rm of the  X,  the  Y, and the  
small  me tacen t r i c  elements)  3. In  the  4-tl and  6-h samples,  
me taphases  wi th  la te-repl icat ing p a t t e r n  were propor-  
t ional ly  more  t h a n  those  found in the  un t r ea t ed  control  
samples ;  b u t  the  m a jo r i t y  of me taphases  showed label 
over  mos t  chromosomes  t h r o u g h o u t  the i r  lengths.  

Figure 1 shows t h a t  ad r iamyc in  induced  bo th  the  
ch romat id -  and the  i sochromat id - types  of aberra t ions ,  
and t h a t  the i r  f requencies  increased as the  dura t ions  of 
t r e a t m e n t  increased. Tile s l ight  increase in t he  frequencies  
of ch roma t id  gaps and breaks  in the  control  samples  
ha rves t ed  at  4 and 6 h was p robab ly  due to the  rad ia t ion  
effects of 3H-thymidine.  However ,  aber ra t ions  of the  
i sochromat id  type ,  nonex i s t en t  in the  controls,  were also 
recorded wi th  a re la t ively  h igh  f requency in the  drug- 
t r ea ted  samples.  Most  of these  i sochromat id  aber ra t ions  
were f ragments ,  bu t  dicentr ics  were occasionally observed.  
Figure 2A depicts  a m e t a p h a s e  (0.1 ~g/ml, 4 h) in which 
one of the  No. 2 chromosomes  had  an i sochromat id  break  
near  the  cent romere .  The acentr ic  f r agment  (arrow) is no t  
connec ted  wi th  the  centr ic  f ragment .  In  Figure 2B (also 

f rom 0.1 ixg/ml, 4 h), a s imilar  b reak  occurred in the  
he te rochromat i c  long a rm of the  X chromosome.  

I t  should be po in ted  out  t h a t  i sochromat id  gaps and 
i sochromat id  breaks  are cytological  terms.  Breaks a t  the  
' ident ical '  cytological  locations of the  two sister chroma-  
t ids  m a y  be t housands  of nucleot ides  apa r t  when DNA 
sequences  are considered.  On the  o ther  hand ,  the  lesions 
for a ch romosome break  m u s t  be ident ical  in the  two 
sister  ch romat ids  because the  b reak  occurs pr ior  to chro-  
mosome dupl icat ion.  In our mater ia ls ,  the  ' i sochromat id '  
aberra t ions  induced in the  G 2 and S phases  did no t  neces- 
sari ly represent  ident ical  loci be tween  the  sister chroma-  
rids. Since daunomyc in  m a y  have  specific aff ini ty  for 
dAT base pairs  a and since ad r i amyc in  is a der iva t ive  of 
daunomycin ,  ad r iamyc in  migh t  also damage  chromosome 
segments  r ich in dAT bases. If  a b reak  is induced in one 
ch roma t id  in an AT-r ich  ch romosome  segment  and an- 
o ther  break is induced  in the  same segmen t  of t he  sister  
chromat id ,  the  locat ions of these  two breaks p robab ly  
are no t  identical ,  bu t  the  morphological  character is t ics  of 
the  i sochromat id  breaks  would be indis t inguishable  f rom 
a t rue  chromosome break. I t  is ent i re ly  possible t h a t  o ther  
chemical  c lastogens wi th  base specificities may  behave  in 
a similar  way  bu t  the  e m p l o y m e n t  of p roper  tes t  mater ia ls  
and proper  concen t ra t ions  are necessary  to de tec t  such 
actions. 

3 N. S. Mizuso, B. ZAKIS and R. W. ~)ECKER, Cancer Res. 35, 
1542 (1975). 

A c t i n o m y c i n - R e s i s t a n t  A n t i v i r a l  A c t i v i t y  A s s o c i a t e d  w i t h  P r e p a r a t i o n s  
C o n t a i n i n g  C h i c k e n  I n t e r f e r o n  ~ 

PH.  DOSSENBACH, H. KOBLET 2 and R. W Y L E R  3 

Institute o/ Virology, U~eiversity o/Zurich, Winterthurerstrasse 265 A, CH-8057 Zurich (Switzerland), 5 July 1976. 

Summary. Crude and  purif ied p repara t ions  conta in ing  chicken in ter feron show a 2fold an t iv i ra l  act ivi ty .  One is in- 
h ib i ted  by  ac t inomycin  and leads to to ta l  inhibi t ion if in ter feron is added  to ceils before ac t inomyein ,  the  o ther  is 
insensi t ive to ac t inomycin  and leads to par t ia l  inhibi t ion if in ter feron is added  s imul taneous ly  wi th  or af ter  act ino-  
mycin.  

In te r fe ron  is supposed  to need an in tac t  synthes is  of 
r ibonucleic acids (RNA) and prote in  in order  to develop 
wi thin  hours  a full s t a t e  of inhibi t ion of viral  g rowth  4-6. 
Therefore  in ter feron is considered to be the  inducer  of a 
hypo the t i ca l  ant iv i ra l  subs tance  7. The cellular gene act iv-  
a ted  by  in ter feron can be d iscr imina ted  f rom t h a t  specify- 
ing the  in ter feron on basis of genet ical  evidence.  Theore t -  
ically then,  all crude p repa ra t ions  conta in ing  in ter feron 
(itself induced  b y  a viral  challenge) should also conta in  
the  ant iv i ra l  principle.  In  the  course of exper iments  on 
kinetics of in ter feron action,  we found crude p repara t ions  
to  inhibi t  the  synthes is  of Semliki Fores t  Virus (SFV), 
despi te  the  fact  t h a t  hos t  R N A  biosynthes is  had  been  
blocked be/ore the  in ter feron appl icat ion by  ac t inomycin  
D. (The repl icat ion of SFV, an RNA-virus ,  is no t  ha rmed  
by  act inomycin. )  

Materials and methods. Cell cultures,  media  and  infec- 
t ion wi th  SFV ( K u m b a  or Zurich strain) were as de- 
scribed s. In te r fe ron  p repa ra t ions  were f rom allantoic 
fluid and chicken embryos  (II:  120 un i t s /mg  pro te in ;  
V: 240 un i t s /mg;  10/1 : 20,000 units /mg) or f rom allantoic 
fluid (447/196:33,420 un i t s /mg;  489/24:280,000 uni ts /  
mg) according to  m e t h o d s  es tabl ished 9. Ant iv i ra l  act iv-  
ities were assayed e i ther  b y  measur ing  the  incorpora t ion  
of I3H]-uridine 1~ in to  acid-precipi table  mater ia l  of SFV-  

infected chick embryo  f ibroblas t  (CEF) monolayers  
t r ea ted  wi th  ac t inomycin  D (RNA-tes t )  S or wi th  the  
p laque  tes t  ~. The ac t inomyc in - res i s t an t  (non-inductive)  
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Table  1. Charac te r i s t i c s  of the  in te r fe ron  p r e p a r a t i o n s  used 

Specia l ia  1 5 1 5  

A B C 
In te r fe ron  In t e r f e ron  Uni t s /ml  
N u m b e r  Source  used 

D E 
Pe rcen t  inh ib i t ion  in R N A - t e s t  

To ta l  a c t i v i t y  Ac t inomyc in - insens i t ive  a c t i v i t y  

II a l lanto ie  f luid 30 98 33 
a n d  e m b r y o s  240 98 47 

V a l lanto ic  f luid 60 98 40 
arid e m b r y o s  240 98 65 

10/19 a l lanto ic  f luid 20,000 98 21 
a n d  e m b r y o s  40,000 98 45 

447/196 ~ a l lanto ic  f luid 20 95 0 

489/249 a l lan to ic  f luid 15 90 0 

Resul ts  in co lunms  D a n d  E are f rom RNA- tes t s  in CEF-cu l t u r e s  wi th  the  c o n c e n t r a t i o n s  i nd i ca t ed  in co lonm C. Total activity of inh ib i t ion  
of i nco rpo ra t i on  in to  v i ra l  R N A  was  m e a s u r e d  a f t e r  p r e t r e a t i n g  ceil cu l tu res  wi th  in te r fe ron  for  14 h (wi thou t  a c t i n o m y c i n  before infection) 
( cohunn  D); actinomycin-insensitive activity was m e a s u r e d  b y  a d d i n g  in te r fe ron  a n d  a c t i n o m y c i n  toge ther ,  1 h a f t e r  infect ion (column E). 
H a r v e s t  was  a t  9 h a f t e r  infect ion.  

Tab le  2. Dependence  of res idua l  level of i nco rpo ra t i on  in to  vi ra l  R N A  (RNA-tes t )  on t ime of add i t i on  of in te r feron ,  us ing  c o n s t a n t  concen-  
t r a t ions  

T ime  of add i t i on  of c o m p o u n d s  re la t ive  to infect ion 

3 h before infect ion 1 h before infec t ion  1 h a f t e r  infec t ion  2.5 h a f t e r  infect ion 

A. A c t i n o m y c i n  D alone,  1 [xg/Inl 114 126 113 100 

B. In t e r f e ron  II  1 14 28 61 - 
alone, 10 un i t s /ml  2 15 36 61 - 

C. A c t i n o m y c i n  D 
(1 btg/nll a n d  in- 1 62 61 61 - 
t e r fe ron  II  (10 
uni ts /ml)  t oge the r  2 66 58 67 - 

A c t i n o m y c i n  D (A) or 100 [xg ( - -  10 units)  c rude  in te r fe ron  I I / m l  (B) or b o t h  t o g e t h e r  (C) were  a d d e d  a t  the  t imes i nd i ca t ed  to C E F  cul tures  
in m e d i u m  199. Af te r  in fec t ion  wi th  S F V  the vi ra l  suspens ion  was  rep laced  b y  Eag le ' s  m i n i m m n  essential  m e d i u m  c o n t a i n i n g  aga in  the  ad-  
d i t ions  men t ioned .  2.5 h a f t e r  infec t ion  cu l tures  of expe r imen t  B rece ived  ae t inomyc in .  3 [z Ci [3H]-ur idine pe r  cu l tu re  were  given a lways  
3 h a f t e r  infect ion.  E x p e r i m e n t s  were  p e r f o r m e d  a t  37 ~ to  9 h a f t e r  infect ion,  I n c o r p o r a t i o n  in to  acid  p rec ip i tab le  m a t e r i a l  was  de t e rmined  
as descr ibed  ~. All va lues  are  expressed  as pe r cen t age  of the  con t ro l  ( exper iment  A, a c t i n o m y c i n  a d d e d  2.5 h a f te r  infection) a n d  rep resen t  
means  of 3 cul tures .  B 1 a n d  C 1 : i n t e r f e ron  p r e p a r a t i o n  used  as such.  B 2 a n d  C 2 : in te r fe ron  p r e p a r a t i o n  ex tens ive ly  d ia lyzed  before  use. 

Tab le  3. Ac t inomyc in - insens i t i ve  a c t i v i t y  of in ter feron.  Dependence  of res idual  i nco rpo ra t i on  in to  vi ra l  R N A  (RNA-tes t )  on  t ime of add i t i on  
of c o n s t a n t  c o n c e n t r a t i o n s  of in ter feron 

Time of a d d i t i o n  re la t ive  to infect ion (t 0) in hours  (before - ;  a f t e r  + )  

A c t i n o m y c i n  D 
(1 ~g/mI) - 3  - 3  3 -3  - 3  3 4 1  4 1  4 1  4 1  + 1  4 1  + 1  

In t e r f e ron  II  
(10 uni ts /ml)  none  - 3  - 2  -1  + 1 + 2.5 none  + 1 + 2 + 3 + 4 + 5 + 6 

[3H]-ur idine 
(3 ~z Ci/cul ture)  + 2 . 5  + 2 . 5  + 2 . 5  + 2 . 5  + 2 . 5  + 2 . 5  + 6 . 5  + 6 . 5  +-6.5 + 6 . 5  + 6 . 5  + 6 . 5  + 6 . 5  

Res idua l  i nco rpo ra t i on  
in pe r cen t  of con t ro l  
(time of h a r v e s t  = 9 
h a f t e r  infect ion)  100 52 55 50 49 60 100 50 60 70 80 90 100 

E x p e r i m e n t s  were  s imi la r ly  p e r f o r m e d  as s t a t e d  ill the  legend to Tab le  2. H a r v e s t  was  a t  9 h a f t e r  infect ion.  
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Table 4. Actinomycin-insensitive activity of interferon. Dependence of residual incorporation into viral RNA (RNA-test) on time of removal 
of constant concentrations of interferon 

Time of addition of actinomycin D, interferon and [3H]-uridine and time of removal of interferon 
relative to time of infection (t = 0) in hours (after infection q ) 

Actinomycin D (1 ~xg/inl) �9 + 1 + 1 + 1 + 1 + 1 + 1 + 1 + 1 

Interferon II (10 units/ml) added none +1 +1 q-1 +1 -F1 +1 q-1 

Interferon removed �9 q- 1.5 + 2 q- 2.5 + 3 + 3.5 + 4 q- 8 

[3H]-uridine (3 ~z Ci/culture) + 4  + 4  +4  +4  -F4 F4  +4  +4  

Residual incorporation in percent of 
control (time of harvest = 9 h 
after infection) 100 90 92 80 84 82 78 50 

,At removal of interferon cell sheets were washed and fresh medium containing only actinomycin was added. Values are from 3 cultures, 
and expressed as percent of the control. Harvest was at 9 h after infection. 

a c t i v i t y  w a s  d i s c r i m i n a t e d  f r o m  t h e  a c t i n o m y c i n - s e n -  
s i t ive  (overall)  a c t i v i t y  b y  a d d i n g  a c t i n o m y c i n  a t  the 
same time or  earlier t h a n  in t e r f e ron .  I n  t h i s  case ac t ino-  
m y c i n  does  a dua l  j o b :  1. i t  p r e v e n t s  t h e  R N A  s y n t h e s i s  
of t h e  h o s t  a n d  t h e r e f o r e  also the  d e v e l o p m e n t  of t h e  
a n t i v i r a l  a c t i v i t y  i n d u c e d  b y  i n t e r f e r o n ;  2. i t  p r e v e n t s  
t h e  i n c o r p o r a t i o n  of  r a d i o a c t i v e  p r e c u r s o r s  in to  h o s t  R N A .  

Results and discussion. A c c o r d i n g  to  Tab l e  1, p r e p a r a -  
t i ons  c o n t a i n i n g  i n t e r f e r o n  e x h i b i t  t w o  ac t iv i t i es :  one,  
t h a t  leads  to  a t o t a l  i n h i b i t i o n  of i n c o r p o r a t i o n  of [aH]- 
u r id ine  i n to  v i ra l  R N A  in t h e  c o n c e n t r a t i o n s  used ,  if 
i n t e r f e r o n  is a d d e d  long  e n o u g h  before  a c t i n o m y c i n  
( co lumn  D) ; a n d  one,  t h a t  leads  to  a p a r t i a l  i n h i b i t i o n  of 
i n c o r p o r a t i o n ,  if i n t e r f e r o n  is a d d e d  a f t e r  or  t o g e t h e r  
w i t h  a c t i n o m y c i n  ( co l um n  E).  Th i s  is t r u e  for  m o r e  or  
less c r u d e  p r e p a r a t i o n s  m a d e  of a l l an to ic  f luid a n d  ch icken  
e m b r y o s ;  t h e  a c t i n o m y c i n - i n s e n s i t i v e  a c t i v i t y  lacks  in 
h i g h l y  pur i f i ed  p r e P a r a t i o n s  of a l lan to ic  origin.  T a b l e  2 
dep ic t s  t h e  b e h a v i o u r  of i n c o r p o r a t i o n  in f u n c t i o n  of t h e  
b e g i n n i n g  of  t h e  t r e a t m e n t s  r e l a t ive  to  t h e  t i m e  of in- 
fect ion.  A c t i n o m y c i n  alone,  if g iven  u p  to  t h r e e  h o u r s  
be fore  infec t ion ,  e n h a n c e s  t h e  i n c o r p o r a t i o n  is (line A);  
i n t e r f e r o n  a lone  h a s  an  i n c r e a s i n g  a n t i v i r a l  effect,  t h e  
longe r  i t  ac t s  w i t h o u t  a c t i n o m y c i n  be fore  in fec t ion  4-G 
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Fig. 1. Actinomycin-insensitive activity of interferon. Dependence 
upon concentration in the RNA-test. 
Actinomycin D (1 Izg/ml) and interferon II  in the concentrations in- 
dicated were added together 1 h after infection of cultures with 
SFV. Harvest 9 h after infection. All points represent means of 3 
experiments and are expressed as percent of the control (no inter- 
feron, actinomycin 1 h after infection). 

(line B) ;  s i m u l t a n e o u s  a d d i t i o n  of i n t e r f e r o n  a n d  ac t ino -  
m y c i n  r e su l t s  in an  i n t e r m e d i a r y  a n t i v i r a l  s t a t e  (line C) 
b e t w e e n  full r ep l i ca t ion  a n d  full inh ib i t ion .  T a b l e  3 
s h o w s  a f iner  ana lys i s  of t h e  a c t i n o m y c i n - i n s e n s i t i v e  
a c t i v i t y :  if a c t i n o m y c i n  a n d  i n t e r f e ron  are  added  be-  
t w e e n  3 h before  in fec t ion  a n d  2 h a f t e r  infect ion,  t h e r e  is 
a l w a y s  an  equa l  s t a t e  of  i n h i b i t i o n  w i t h  t h e  c o n c e n t r a t i o n  
used ;  l a t e r  a dd i t i on  r e su l t s  in i nc r ea s ing ly  low inh ib i t ion .  
These  r e su l t s  p o i n t  to  t h e  poss ib i l i t y  t h a t ,  in c rude  p re -  
p a r a t i o n s  of in te r fe ron ,  t h e r e  is an  a d d i t i o n a l  a n t i v i r a l  
fac tor ,  w h i c h  is slowly t a k e n  u p  in to  t h e  cells a n d  ac t s  on  
ea r ly  p h a s e s  of t he  r ep l i ca t ion  cycle. T h e  e x p e r i m e n t  of 
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Fig. 2. Actinomycin-insensitive activity of interferon. Time course 
in the plaque test. 
A first set of CEF-cultures (test-set) was infected and received at the 
same time (3 cultures per point). 7 Actinomycin D (1 ~zg/ml); 2 no 
additions; 3 actinomycin D (1 ~zg/ml) and 4000 units/ml of dialyzed 
interferon 10/1 together, to measure the actinomycin-insensitive 
activity; 4 4000 units/ml of dialyzed interferon as above, to measure 
the overall activity. 
2, 4, 6, 8 and 10 h thereafter cell sheets and culture fhfids of the test 
set were homogenized together, appropriately diluted and given into 
a second set (indicator-set) of CEF-cultures to measure in the plaque 
test n the infectious units developed in the test set. The hours on the 
abscissa indicate the time of harvest in the test set; the nmnbers on 
the ordinate indicate plaque forming units calculated for 1 ml homo- 
genate of the test set. 
Obviously, interferon and actinomycin of the test set are introduced 
into the indicator set. However, they are diluted equally up to 
106fold, which results in undetectable levels no longer interfering 
with the virus titration. 
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Table 4 is compa t ib le  wi th  th is  idea:  ac t inomyc in  and 
in te r fe ron  in cons t an t  amoun t s  were given s imul taneous ly  
to the  cell cultures,  b u t  in ter feron was r emoved  af ter  
var iable  t ime intervals .  The results  show t h a t  the  inhibi-  
t ion is the  higher,  the  longer ' in ter feron '  acts  in presence  
of ac t inomycin .  

On one hand ,  a rapid  up take  should lead to an ex tens ive  
inhib i t ion  despi te  a shor t  presence  of the  mater ia l  on the  
cell cul tures ;  on the  o the r  hand,  a high intraeel lular  
t u r n o v e r  ra te  of the  mate r ia l  t aken  up should allow a 
full viral  repl icat ion.  A slow up take  is also indica ted  in 
Figure 1, where  i t  can  be seen t h a t  a full inhibi t ion and 
sa tu ra t ing  concen t ra t ions  are never  reached,  despi te  high 
quan t i t i e s  of the  prepara t ions .  There  are a rgumen t s  t h a t  
t he  R N A - t e s t  is p rone  to  ar t i facts .  However ,  qui te  a 
d i f fe rent  tes t ing  app roach  ( t i t ra t ion of extracel lu lar  in- 
fect ious units,  r a the r  t h a n  int racel lular  viral  RNA),  the  
p laque  tes t ,  p resen ts  the  same results.  Figure 2 shows 
the  s l ight ly  enhanc ing  effect  on virus fo rmat ion  of act ino-  
mycin  alone (curve 1) ; the  h e a v y  inhibi t ion of fo rmat ion  
of infect ious par t ic les  under  fully inducing condi t ions  of 
in te r fe ron  (curve 4); and  the  in t e rmed ia ry  level es tab-  
l ished b y  the  ac t inomycin- insens i t ive  ac t iv i ty  (curve 3). 

We excluded the  following possibili t ies of ar t i fac ts :  
i sotope di lut ion by  nucleot ides  in t roduced  wi th  the  crude 
p repa ra t ion ;  in ter ference  be tween  SFV and New Castle 

disease virus used to provoke  the  interferon,  tox ic i ty  and  
RNase  ac t iv i ty  of the  prepara t ions ,  escape synthes is  of 
ant iv i ra l  messenger  R N A  at  low concen t ra t ions  of act ino-  
mycin,  mock  prepara t ions .  As the  onset  of the  inducing 
act ion of in ter feron is surpr is ingly fast  la, we conclude tha t ,  
in cer ta in  p repara t ions  conta in ing  interferon,  there  are 
addi t iona l  ant iv i ra l  factors.  These m a y  come from an in- 
t racel lular  pool of v i rus- infected chicken embryos  and m a y  
be lost  dur ing pur i f icat ion of in ter feron (Table 1). The 
effect  descr ibed need no t  be a physiological  one, because 
eventua l ly  th is  ant iviraI  pr inciple  is only forced into cells 
a t  h igh  extracel lular  concent ra t ions ,  a specific up take  
mechan i sm lacking in the  cell membrane .  On the  o the r  
hand ,  in ter feron itself migh t  be t he  ant iv i ra l  principle 14-1s. 
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E f f e c t s  of  P l a n t  H o r m o n e s  on  L e u c i n e  A m i n o t r a n s f e r a s e  in  P e a  (Pisum sativum) 

J. CHOUDHARY, S. K. SOPORY and SIPRA GUHA-MUKHERJI~E 1 

School o / L i f e  Sciences, Jawaharlal Nehru University, New Delhi 770 057 (India), 23 December 7975. 

Summary .  The work  repor ted  here shows a specific effect  of k inet in  in enhanc ing  LAT ac t iv i ty  in pea  buds  and in- 
d ica t ing  i ts  possible mode  of act ion at  the  t rans la t iona l  level. Other  ho rmones  tes ted  did no t  show any  appreciable  
effect  on the  enzyme act ivi ty .  

Al though  ex tens ive  work  has  been done on the  hor-  
mona l  regula t ion  of amino t rans fe rases  in animals,  ve ry  
few repor t s  exist  on the  effect  of p lan t  hormones  on the  
regula t ion  of the  synthes is  or ac t iv i ty  of amino t rans -  
ferases in higher  p lan t s  2-s. The p resen t  s t u d y  demon-  
s t ra tes  t h a t  cer ta in  p l an t  hormones  increase the  level of 
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Kinotin (M)  

Effect of different concentrations of kinetin on leucine aminotrans- 
ferase activity in vegetative buds of 5-day-old Pisum sativum seed- 
lings grown in light. The treatments were given for 24 h. The obser- 
vations are expressed as percentage increase over control. 

leucine aminot rans fe rase  in pea  shoots,  and  evidence is 
p resen ted  t h a t  the  effect  of the  hormone  is a t  the  t rans -  
la t ion level. 

Pea  seeds (Pisum sativum var.  coll 191) were germi-  
na ted  in pet r i  dishes under  l ight.  E n z y m e  was isolated 
from 5-day-old pea  buds  b y  homogeniz ing  t h e m  in 
presence  of 0.05 M Tris-HC1 buffer,  p H  8.4, 10-~ M mer-  
cap toe thano l  and  10 -4 M EDTA.  The homogena t e  was 
cent r i fuged a t  16,000 g in J ane t zk i  K 24 Centrifuge and  
the  s u p e r n a t a n t  was used for enzyme assay. Leucine 
amino t rans fe rase  (LAT) ac t iv i ty  was assayed by  the  
m e t h o d  of AKI and  ICHIHAR.A. 7, and  p ro te in  by  the  m e t h -  
od of LOWRY et  al. s. One un i t  of enzyme ac t iv i ty  has been  
def ined as the  fo rmat ion  of 10 [xg of ~-ketoisocaproate  
per  20 min  per  mg protein.  

1 One of us (J. C.) is grateful to NCERT, hldia, for the grant of a 
fellowship to her. 
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