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Effect of insulin on serum gastrin concentration, gastric mucosal 
histamine Content and histidine: deci~rboxylase activity after pre- 
treatment with c01chicine. Statistical analysis was made according 
to Student's t.test Significant difference between untreated controls 
and drug-treated animals are indicated by **for 0.001 < p <  0.01 
an~ **~or p <0.001. Colcbicine alone or in combination with insulin 
h . . . .  " i ad no slgmfmant effect on the, mucosa! histamine content, whereas 
insulin alone caused reductio~ 6f the histamine content (0.001 < p < 
0.01)! The difference in serum gastrin concentration and histidine 
decarboxylase activity between colchicine-treated and:colchleine + 
insulin-treated rats was significant (p < 0.001). 

b lood was d r a w n  f rom the  aor ta .  S e r u m  was lyophi l ized 
and  s to red  a t  - 2 5 ~  un t i l  analysis .  G a s t r i n  was de te r -  
mined  b y  r a d i o i m m u n o a s s a y ,  us ing  an t ibod ie s  ra ised  'in 
r a b b i t s  aga ins t  s y n t h e t i c  h u m a n  ga s t r i n  I. The  a s s a y  
t echn ique ,  i ts  accu racy  a n d  re l iab i l i ty  on  r a t  se rum has  
been  descr ibed  elsewhere e. The  0xyn t i c  mucosa  was 
sc raped  off t he  s t o m a c h  wal l  a n d  homogen ized  in 0.1 M 
p h o s p h a t e  buffer ,  p H  7.0, to  a f inal  c o n c e n t r a t i o n  of 
100 m g  (wet weight)  pe r  ml.  The  h i s t a m i n e  c o n t e n t  of 
these  e x t r a c t s  was  m e a s u r e d  f iuoromet r i ca l ly  2 a n d  t he  
h i s t id ine  deca rboxy la se  a c t i v i t y  was d e t e r m i n e d  radio-  
me t r i ca l ly  as descr ibed  in de ta i l  e lsewhere e. 
Colchicine h a d  no  effect  on  s e r u m  gas t r in  concen t r a t i on ,  
gas t r ic  h i s t a m i n e  c o n t e n t  or  h i s t id ine  deca rboxy lase  
a c t i v i t y  in  fas ted  ra ts .  However ,  cotchicine p r e v e n t e d  t he  
r educ t ion  of gas t r ic  h i s t a m i n e  fol lowing in jec t ion  of in-  
sulin (figure) or p e n t a g a s t r i n  ( table),  b u t  d id  no t  p r e v e n t  
the  a c t i v a t i o n  of h i s t id ine  decarboxylase .  In su l in - s t im-  
u la t ed  gas t r in  release was n o t  i nh ib i t ed  b y  colchicine 
(figure). 
Mic ro tubu les  are t h o u g h t  to  be  i nvo lved  in the  process  of 
pep t ide  h o r m o n e  secret ion,  e.g., b y  p r o m o t i n g  m a r g i n a t i o n  
of cy top l a smic  g ranu les  p r io r  to  exocytosis .  Colchicine is 
k n o w n  to p r e v e n t  t he  a s sembly  of s u b u n i t s  in to  micro-  
t ubu l e s  7 and  ha s  the re fore  b e e n  widely  used in s tudies  on  
t he  role of th i s  organel le . in  h o r m o n e  secret ion.  Our  resu l t s  
seem to  sugges t  t h a t  release of h i s t a m i n e  f rom the  endo-  
cr ine cells in r a t  oxyn t i c  m u c o s a  is d e p e n d e n t  u p o n  a n  
i n t a c t  m i c r o t u b u l a r  a r r a n g e m e n t .  F u r t h e r ,  t he  resu l t s  
a rgue  s t rong ly  aga ins t  t he  c o n t e n t i o n  t h a t  h i s t id ine  de- 
ca rboxy lase  is a c t i v a t e d  as a r e su l t  of a r educed  h i s t a m i n e  
con ten t .  On t he  con t r a ry ,  i t  appea r s  t h a t  gas t r in - s t im-  
u l a t ed  h i s t a m i n e  release a n d  g a s t r i n - s t i m u l a t e d  ac t i va -  
t ion  of h i s t id ine  deca rboxy la se  are  2 i n d e p e n d e n t  pro-  
cesses. F ina l ly ,  t he  resu l t s  give no ind ica t ion  t h a t  col- 
chic ine  b locks  gas t r i n  release. Th i s  will be  the  sub jec t  of 
a s epa ra t e  s tudy .  

6 R. H&kanson, J. H. Kroesen, G. Liedberg, J. Oscarson, J. F. Reh- 
feld and F. Stadil, J. Physiol. 243, 483 (1974). 

7 G.G. Borisy and E. W. Taylor, J. cell. Biol. 3d, 523 (1967). 

Chromosome aberrations in mice by the antifungal antibiotic, nystatin 

G. K. M a n n a  and  S. B a r d h a n  

Department o/Zoology, University of Kalyani, Kalyani (West Bengal, India), 23 June 1976 

Summary. N y s t a t i n ,  a fungicide  of c u r r e n t  medica l  use, was  t a s t e d  in mice for i ts  effect  on c h r o m o s o m e s  of bone  m a r r o w  
cells. A s igni f icant  increase  of abe r ra t ions ,  m o s t l y  Of c h r o m a t i d  type ,  was  obse rved  over  a pe r iod  of f rom 15 rain  to  15 
days  fol lowing t he  a p p l i c a t i o n  of t he  drug.  Our  da~;a i nd i ca t e  a n o n - r a n d o m  d i s t r i b u t i o n  of t he  breaks ;  

The  a n t i f u n g a l  an t ib io t i c  n y s t a t i n ,  i so la t ed  as  a n  i n t r a -  
cel lular  p r o d u c t  of S t r e p t o m y c e s  noursc i  1 was ~ound 
effect ive  also in h u m a n  moni l i a l  infect ions.  The  ch romo-  
some-b reak ing  p r o p e r t y  of n y s t a t i n  a p p e a r e d  n o t  to  h a v e  
been  s tud ied  before,  w h i c h  i n i t i a t ed  t h e  p r e s en t  inves t i -  
g a t i o n .  
Material and method. 6-week-old r a n d o m  b red  Swiss 
s t r a i n  mice, Mus musculus ,  were in jec ted  w i t h  a 25% 
aqueous  so lu t ion  of n y s t a t i n *  a t  a dose of 50 m g / k g  b.w.  
( equ iva len t  to  a c u r r e n t  h u m a n  t h e r a p e u t i c  dose), a n d  
a n o t h e r  se t  w i th  dis t i l led w a t e r  as controls .  The i r  b o n e  

m a r r o w  cells w e r e  f ixed a t  8 d i f fe ren t  in t e rva l s  ( tab le  1) 
for t he  a s ses smen t  of c h r o m o s o m e  a b e r r a t i o n s  f rom slides 
p r e p a r e d  accord ing  to t he  co lch ic ine-c i t ra te -ace t ic  alco- 
ho l -Giemsa-a i r -d ry ing  t e c h n i q u e  3, ~. 
Results. AS found  w i t h  t he  use of o the r  an t ib io t i cs  4-9, t h e  
a b e r r a t i o n s  i nduced  b y  n y s t a t i n  were m a i n l y  c h r o m a t i d  
cons t r i c t ions  and  gaps, s u b c h r o m a t i d  and  c h r o m a t i d  
breaks ,  a n d  to  a m i n o r  e x t e n t  f r a g m e n t s  of u n k n o w n  
origin a n d  t rans loca t ions .  I n  t h e  con t ro l  series, t he  las t  2 
t ypes  were n o t  encoun t e r ed ,  white  t h e  f requencies  of 
o the r  types  were v e r y  low ( tab le  1). T h e  average  was 
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Table 1. Data of chromosome aberrations in 300 metaphases at each fixation time determined from 4 (2 d' + 2 ~2) nystatin treated and 4 
(2 ~ + 2 ~) distilled water control specimens (control data are in brackets) 

Fixation Types of aberrations Net per cent 
time Chromatid Subehromatid Constriction Gaps Fragment Transloeation aberrations aberrations 

break break 

15min 7 2(2) 1 - - 10(2) 2.6 
4 h 12 3(1) -(1) - - 15(2) 4.3 

12 h 13 1 2(2) 2(1) 2 1 21(3) 6.0 
24 h 13 2 - -(1) - 1 16(1) 5.0 
72 h 9 1 2(2) - 1 13(2) 3.6 

5 days 13(1) 3 1(1) 1(1) - - 18(3) 5.0 
9 days 3 - 1 1(2) - - 5(2) 1.0 

15 days 1 1(1) 2(1) - - 4(2) 0.6 

Total 71(1) 13(4) 9(7) 4(5) 2 3 102(17) 3.5 

0 .7%,  of w h i c h  0 .2% c o n s t i t u t e d  t h e  t r u e  b r e a k - t y p e  
a b e r r a t i o n s  w h i c h  w o u l d  p e r h a p s  fall w i t h i n  the  l imi t  of 
s p o n t a n e o u s  incidence.  
I n  t h e  t r e a t e d  series,  t h e  a f fec ted  m e t a p h a s e s  c o n t a i n e d  
gene ra l l y  one  a b e r r a t i o n ,  s o m e t i m e s  two ,  b u t  t h e r e  w a s  
no  g ross  effect  on  t h e  en t i r e  c o m p l e m e n t ,  No  i s o c h r o m a t i d  
b r e a k s  w e r e  e n c o u n t e r e d  b u t  v e r y  r a r e l y  a c h r o m o s o m e  
h a d  2 t y p e s  of a b e r r a t i o n s  in 2 c h r o m a t i d s  a t  t h e  iden t i ca l  
pos i t ion .  A m o n g  d i f f e ren t  t y p e s  of a b e r r a t i o n s ,  t h e  b r e a k s  
in c h r o m a t i d s  were  f o u n d  in d i f f e ren t  g r o u p s  a n d  r eg ions  
of  c h r o m o s o m e s  w i t h  f r a g m e n t s  ly ing  a t  v a r i o u s  d i s t ances .  
T h e i r  f r e q u e n c y  w a s  r e l a t i ve ly  h i g h  f r o m  15 ra in  u p  to  
t h e  5 th  day ,  b u t  w i t h  no  def in i te  p e a k  ( table  1). A f t e r  
d e d u c t i n g  the  c o n t r o l  da t a ,  t h e  n e t  f r e q u e n c y  of  t o t a l  
a b e r r a t i o n s  a t  d i f f e r en t  i n t e r v a l s  u p  to  t h e  5 th  d a y  w a s  
qu i t e  h igh ,  w i t h  p e a k  a t  12 h. T h e  a v e r a g e  f r e q u e n c y  
w a s  3.5o/0 . 
W i t h  a v i e w  to  f i nd i ng  o u t  if t he  b r e a k s  in c h r o m a t i d s  
were  r a n d o m l y  d i s t r i b u t e d  or  no t ,  71 b r e a k s  were  a n a l y -  
sed a c c o r d i n g  to  t h e  m e t h o d  desc r ibed  e l sewhere  a, 4,13. 
A c o m p a r i s o n  of t h e  o b s e r v e d  a n d  e x p e c t e d  n u m b e r  of  
c h r o m a t i d  b r e a k s  ( table  2) r evea led  t h a t  c h r o m o s o m e s  
b e l o n g i n g  to  g r o u p  I I  were  m o r e  vu lne rab l e ,  whi le  t h o s e  
of g r o u p s  I I I - V  w e r e  r e l a t i ve ly  r e s i s t a n t  to  t h e ' a c t i o n  of  
n y s t a t i n .  O n  t h e  whole ,  t h e  b r e a k s  were  n o n r a n d o m l y  
d i s t r i b u t e d  i n  5 g r o u p s  of c h r o m o s o m e s  (p < 0.001)1o. 
F u r t h e r ,  if t he  a f fec ted  c h r o m o s o m e s  were  a r b i t r a r i l y  de- 
m a r c a t e d  in to  3 e q u a l  reg ions ,  tile d i s t r i b u t i o n  of ch ro -  
m a t i d  b r e a k s  w o u l d  i nd i ca t e  t h a t  t h e  d i s t a l  r eg ion  w a s  
m o r e  v u l n e r a b l e  whi le  t h e  p r o x i m a l  reg ion  w a s  q u i t e  
r e s i s t a n t  in c h r o m o s o m e s  of g r o u p s  I - I I I  (p < 0.001). 
The re fo re ,  t h e  a n a l y s e s  m a d e  a b o v e  led us  to  conc lude  
t h a t  t h e  b r e a k s  in c h r o m a t i d s  were  n o n r a n d o m  a n d  
s o m e w h a t  localized. 

Comments.  T h e  p r e s e n t  s t u d y  h a s  r evea l e d  c h r o m o s o m e -  
b r e a k i n g  p r o p e r t i e s  of t h e  a n t i f u n g a l  d r u g  n y s t a t i n  
w h i c h  are  even  h i g h e r  t h a n  t h o s e  of a n t i b a c t e r i a l  an t i -  
b io t ics  4-~. I n  c o n n e c t i o n  w i t h  i ts  m o d e  of ac t ion  on  lower  
o r g a n i s m s ,  i t  w a s  s u g g e s t e d  11 t h a t  a s t e ro l  w a s  r e q u i r e d  
for  i ts  b i n d i n g  to  cell m e m b r a n e s  a n d  t h a t  i t  a f fec t s  cell 
p e r m e a b i l i t y .  I t  Was t h u s  p u t  a m o n g  the  p o l y e n e  g r o u p  
of an t i b io t i c s  12. H o w e v e r ,  t h i s  m o d e  of a c t i on  w o u l d  n o t  
he lp  to  a c c o u n t  for  t h e  c h r o m o s o m e  a b e r r a t i o n s  in mice.  
N y s t a t i n  a p p e a r s  to  h a v e  ac t ed  on  c h r o m o s o m e s  as  a n d  
w h e n  t h e y  e n t e r e d  i n to  d iv is ion ,  b e c a u s e  t h e  c h r o m a t i d  
t y p e  a b e r r a t i o n s  were  e n c o u n t e r e d  a t  15 m i n  b u t  also as  
la te  as  on  the  15th  day .  As  s u g g e s t e d  e l sewhere  5,13,14 

1 E . L .  Hazen and R. Brown, Proc. Soc. exp. Biol. Med. 76, 93 
(1951). 

2 Grateful acknowledgment is made to Sarabhai Chenlicals, India, 
for donating the sample of nystatin. 

3 G.K.  Manna and R. K. Das, Nucleus 15, 180 (1972). 
4 G.K.  Manna and S. Bardhan, Indian J. Zool. 7, 1 (1973). 
5 G.K. Manna and S. Bardhan, Chromosomes today 4, 277 (1973). 
6 G . K .  Manna and S. Bardhan, Proc. Nat. Acad. Sci. India, B 

(in press). 
7 S. Bardhan and G. K. Manna, Proc. Nat. Acad. Sci. India, B 

42, 111 (1972). 
8 G.K.  Manna and S. Bardhan, Proc. 2nd All India Cong. Cytol. 

Genet., J. Cytol. Genet., 2nd Cong. vol., 133 (1976). 
9 G.K.  Manna and A. B. Mitra, Nucleus 7d, 161 (1971). 
10 M. Crippa, Chromosoma 75, 305 (1964). 
11 S.C. Kinsky, Proc. Nat. Acad. Sci. USA d8, 1049 (1962). 
12 B.A. Newton, Ann. Rev. Microbiol. 19, 209 (1965). 
13 G. K. Manna, Proc. 1st All India Cong. Cytol Genet., J. Cytol 

Genet., Cong. vol., p. 144 (1971). 
14 G.K. Manna, Proc. Symp. on Structural and Functional Aspects 

of Chromosomes, p. 194. Bhaba Atomic Res. Centre, Bombay 
1975. 

Table 2. Group-wise and region-wise distribution of breaks in chromatids induced by nystatin (* for female karyotype) 

Region of break No. of breaks in chromosome groups Total Expected 
I II  I I I  IV V observed 

Proximal 1 2 2 1 - 6 23.3 
Middle 2 12 9 1 - 24 23.3 
Distal 6 22 12 1 - 41 23.3 

Total observed 9 36 23 3 - 71 
*Exp. as per No. of chromosome 7.1 14.2 35.5 10.65 3.55 71 
*Exp. as per cent length 9.23 16.33 33.79 8.52 2.13 71 
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n y s t a t i n  v e r y  l ikely  infl icts  d a m a g e  on d iv id ing  c h r o m o -  
s om es  due  to so me  phys i co -chemica l  s t r e ss  a n d  no t  
t h r o u g h  t h e  s y n t h e t i c  phase  of DNA.  
K i h l m a n  15, r ev iewing  work  on chemica l ly  i n d u c e d  chro-  
m o s o m e  abe r ra t ions ,  s t a t e d  t h a t  the  b reaks  were genera l ly  
of c h r o m a t i d  t y p e  and  n o n r a n d o m l y  d i s t r i b u t e d  w i t h i n  
a n d  b e t w e e n  c h r o m o s o m e s .  He  15 sugges t ed  some  prob-  
able m e c h a n i s m s  invo lved  for t he  localized b r eaks  i n d u c e d  

b y  MH,  EOC, CA, B U d R ,  etc.  However ,  the  ana lys i s  of 
our  d a t a  of c h r o m a t i d  b r e a k s  i nduc e d  by  n y s t a t i n  a n d  
o the r  an t ib io t i cs  a n d  m u t a g e n s  lead us  to conc lude  t h a t  
t he  b reaks  are m o s t l y  due  to  some  s t ress  on i n h e r e n t l y  
weake r  reg ions  in c h r o m o s o m e s  13,14 

15 B. A. Kihlman, in: Actions of chemicals on dividing cells. 
Prentice Hall, N. J. 1966. 

T e l o c e n t r i c  c h r o m o s o m e s  in  p e a r l  m i l l e t ,  P e n n i s e t u m  t y p h o i d e s  

P. S. R. L. NARASlNGA RAO, IV[. V. SUBBA I~AO a n d  I. NARAYANA RAO 1 

Department o/ Botany, Andhra University, Waltair-530 003, (India), 22 September 1975 

Summary. I n  Pennisetum typhoides S. and  H.,  a new  k a r y o t y p e  was  found  w i th  13 n o r m a l  c h r o m o s o m e s  a n d  2 s tab le  
te locent r ic  c h r o m o s o m e s ,  wh ich  r ep re sen t  1 a r m  each  of a s u b m e t a c e n t r i c  c h r o m o s o m e .  

Pennisetum typhoides Stap f  a n d  H u b b . ,  h a s  a diploid 
n u m b e r  of 2 n = 1 4  c h r o m o s o m e s .  I n  t he  n o r m a l  comple -  
m e n t ,  5 pa i rs  of c h r o m o s o m e s  w i th  nea r  m e d i a n  to  sub-  
m e d i a n  c e n t r o m e r e s  and  2 pa i r s  of c h r o m o s o m e s  w i t h  sub-  
t e r m i n a l  c e n t r o m e r e s  are p r e s e n t  2. I n  4 ou t  of 97 seed- 
l ings ra ised  f ro m  a 3n • 2n cross, a d i f fe ren t  k a r y o t y p e  
w i th  2 n = 1 5  c h r o m o s o m e s  was  observed .  Seeds f r o m  the  
3n • 2n cross  were  g e r m i n a t e d  in pe t r i  d i shes  on m o i s t  
f i l ter  p ap e r  roo t - t ip s  f rom g e r m i n a t i n g  seedl ings  were pre-  

t r e a t e d  in 0.003 M 8 - h y d r o x y  qu ino l ine  for 4 h a t  14-  
16~ f ixed in glacial  acet ic  acid for 12 h and  s t a i ne d  b y  
Fe u lge n  t echn ique .  The  n e w  k a r y o t y p e  differed f rom the  
n o r m a l  one in the  p resence  of 2 sma l l  c h r o m o s o m e s ,  in 
w h ic h  p r i m a r y  cons t r i c t i ons  were n o t  de tec ted .  T h e  2 
sma l l  c h r o m o s o m e s  were u n e q u a l  in size a nd  r o u g h l y  cor- 
r e sponde d  to  t he  2 a r m s  of one of t he  s u b m e t a c e n t r i c  
c h r o m o s o m e s  (Figure  1), a n d  t h u s  were a p p a r e n t l y  telo-  
centr ics .  

A c e t o c a r m i n e  s q u a s h e s  of PMCs f rom these  p l a n t s  also 
revea led  15 c h r o m o s o m e s .  I n  all t h e  200 PMCs obse rved  
a t  d iakinesis ,  t he  15 c h r o m o s o m e s  f o r m e d  6 b iva l e n t s  a n d  
a t r i va l en t .  The  t r i v a l e n t  w a s  a h e t e r o m o r p h i c  c ha in  of 3, 
w i th  2 smal l  c h r o m o s o m e s  assoc ia ted  one on each  end  of a 
longer  ~ midd le  c h r o m o s o m e  (Figure  2). The  2 sma l l  chro-  
m o s o m e s  were n o t  obse rve d  to  pa i r  w i t h  each  o the r  di- 
rect ly .  I n  more  t h a n  60% of t he  PMCs  a t  m e t a p h a s e - I ,  
t h e  t r i v a l e n t  was  o r i en ted  w i th  t he  n o r m a l  c h r o m o s o m e  
t o w a r d s  one pole a n d  t he  2 smal l e r  c h r o m o s o m e s  t o w a r d s  
t h e  o the r  pole (Figure  3). T h i s  o r i e n t a t i on  would  lead to 
d i s j u n c t i o n  of t he  n o r m a l  c h r o m o s o m e  f rom the  2 sma l l e r  
c h r o m o s o m e s ,  a nd  t h u s  d a u g h t e r  nucle i  w i th  2 sma l l  p lus  
6 n o r m a l  c h r o m o s o m e s  a n d  7 n o r m a l  c h r o m o s o m e s  wou ld  
resul t .  Such  t y p e s  of d i s j u n c t i o n  were  obse rved  a t  aria- 

Fig. 1. Chromosome preparation from root tips showing 2 telocen- 
trics (arrows) and 13 normal chromosomes. 
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Fig. 2. PMC at diakinesis showing a trivalent (centre) with the telo- 
centrics, one on each end of a longer middle chromosome. 

Fig. 3. PMC at the end of metaphase-I showing orientation and dis- 
junction of the trivalent (extreme right), where the telocentrics se- 
parate from the normal chromosome. 


