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so far. F o u r  species of t h e  genus  Natrix h a v e  b e e n  s t ud i ed  
a n d  all b u t  N. tigrina (]X]AKAMURA 4's) h a v e  36 c h r o m o -  
somes.  N. stolata, t h e  on ly  o t h e r  I n d i a n  species s tud ied  
(BHATNAGARS), h a s  also t h e  s a m e  c h r o m o s o m e  n u m b e r .  
T h e  c h r o m o s o m e  n u m b e r  40 found  in t he  p r e s en t  species 
is exac t ly  t h e  s ame  as in N. tigrina s tud ied  b y  NAKAMURA 
in  J a p a n .  B o t h  t h e  species h a v e  t h e  s ame  n u m b e r  of 
c h r o m o s o m e  arms ,  which  is 50. A n y  f u r t h e r  c o m p a r i s o n  
of t he  2 k a r y o t y p e s  c a n n o t  be  m a d e  because  N. tigrina 
was s tud ied  b y  us ing  classic t echn iques .  

T w e n t y - f i v e  species of Natrix h a v e  been  i n c o r p o r a t e d  
b y  SMITH ~ in  t h e  f a u n a  of t he  Br i t i s h  I n d i a  Volume.  
BOULENGER has  g rouped  t h e  species w i t h i n  t h e  genus  
in to  3 species g roups  (SMITHT), w i t h  N. piseator in  g roup  
I I  a n d  N. stolata in  g r o u p  I I I .  O u r  f ind ing  of ch romo-  
somal  d i f ferences  b e t w e e n  t h e  species of 2 species g roups  
of Natrix is in te res t ing ,  a n d  the re fo re  i t  will be  w o r t h -  
whi le  to  s t u d y  m a n y  more  species of  th i s  genus  to  t h r o w  
some l igh t  if poss ible  on  t h e i r  n a t u r a l  r e l a t i ons h i p  s . 

Zusammen]assung. Die diploide  C h r o m o s o m e n z a h t  bei-  
de r  Gesch t ech t e r  betr~igt  4 0 : 1 0  M a c r o c h r o m o s o m e n  u n d  
30 Mic roch romosomen .  Die G e s c h l e c h t s c h r o m o s o m e n  ZZ 
(~) u n d  Z W  (~) s ind  cy to log iseh  e r k e n n b a r .  
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T h e  E f f e c t s  o f  I P C ,  C I P C ,  S e v i n  a n d  Z e c t r a n  o n  B a c i l l u s  s u b t i l i s  

M a n y  c o m m e r i c a l  pes t ic ides  a n d  herb ic ides  be ing  used 
wide ly  in  a g r i c u l t u r e  a re  of t h e  c a r b a m a t e  t ype .  T h e i r  
chemica l  r e l a t i onsh ip  to  e thy l  c a r b a m a t e  m a k e  t h e m  
w o r t h y  of s t u d y  for t h e i r  poss ible  de le te r ious  effects  on  
biological  sys tems .  Tw o  herb ic ides ,  i s o p r o p y l - N - p h e n y l  
c a r b a m a t e  (IPC) a n d  i ts  ch lor ine  d e r i v a t i v e  i sopropyl -  
N - c l o r o p h e n y l  c a r b a m a t e  (CIPC) a n d  2 insect ic ides ,  N-  
m e t h y l - l - n a p t h y l  c a r b a m a t e  (Sevin)  a n d  m e t h y l - N - d i -  
m e t h y l - a m i n o  3, 5-xylyl  c a r b a m a t e  (Zec t ran)  were s tud ied  
for t h e i r  p h e n o t y p i c  a n d  geno typ i c  effects  on  Bacillus 
subtilis 168i -1, a long  w i t h  severa l  s imple  c a r b a m a t e s  ~'. 
T h e  c o m p o u n d s  h a v e  t h e  s ame  basic  c a r b a m y l  m o i e t y  b u t  
differ  in t h e i r  s u b s t i t u e n t s  a t  t h e  c a r b o a m i n o  p o r t i o n  (R1) 
a n d  c a r b o e t h o x y  p o r t i o n  (R~) of t h e i r  molecules,  as l i s ted  
in T a b l e  I. The  c o m p o u n d s ,  because  of t h e i r  poor  solu- 
b i l i ty  were  t e s t e d  a t  low levels,  h o w e v e r  some i n h i b i t i o n  
of g r o w t h  a n d  a t e n d e n c y  for long cha in  f o r m a t i o n  was 
no ted .  M u t a t i o n  ana lyses  r evea l ed  t h a t  t h e  c o m p o u n d s  
were  n o t  m u t a g e n i c  a t  t h e  indole  locus of B. subtilis. 

The  degree  of g r o w t h  i n h i b i t i o n  was scored b y  t h e  use 
of a B a u s c h  a n d  L o m b  Spec t ron ic  '20 '  pho toe lec t r i c  
co lor imeter .  T u b e s  c o n t a i n i n g  va r ious  c o n c e n t r a t i o n s  of 
c o m p o u n d s  were i nnocu la t ed ,  i n c u b a t e d  w i t h  a e r a t i o n  a t  
37 °C a n d  t u r b i d i t y  m e a s u r e m e n t s  were  r e a d  a t  6 h.  T h e  
va lues  o b t a i n e d  expressed  as p e r c e n t a g e  of con t ro l  g rowth ,  
were p l o t t e d  on  a p r o b i t  scale aga i n s t  t he  l o g a r i t h m  of 
c o m p o u n d  c o n c e n t r a t i o n .  T h e  m e t h o d  h a s  b e e n  used b y  
o t h e r s  to  s t u d y  bac t e r i a l  s ens i t i v i t y  to  d rugs  3,4. F r o m  
t h e  g r a p h  one is t h e n  able  to  c o m p a r e  a n d  q u a n t i t a t e  t h e  
degree  of bac te r i a l  g r o w t h  i n h i b i t i o n  i n d u c e d  b y  va r i ous  
c o m p o u n d s .  The  c o n c e n t r a t i o n  levels  which  p e r m i t t e d  
50% of con t ro l  g r o w t h  are  l i s ted  in  T a b l e  I I .  I t  m a y  be  
seen t h a t  all  t h e  c o m p o u n d s  were  more  i n h i b i t o r y  to  B. 
subtilis 168i-  g r o w t h  t h a n  e t h y l  c a r b a m a t e  a n d  t h a t  t h e  
c h l o r i n a t e d  C I P C  is m o r e  i n h i b i t o r y  t h a n  t h e  r e l a t ed  
c o m p o u n d  IPC.  Th i s  f i ts  in  w i t h  t h e  f ind ing  t h a t  g rea t e r  
g r o w t h  i n h i b i t i o n  occurs  w h e n  t he  bas ic  e t h y l  c a r b a m a t e  
c o m p o u n d  becomes  more  complex ,  a n d  w h e n  a ch lor ine  
a t o m  is a d d e d  2. 

T h e  bac te r i a ,  w h e n  g rown  for 24 h in i n h i b i t o r y  levels 
of t h e  c o m p o u n d s  showed  a t e n d e n c y  to  fo rm e longa t ed  
chains ,  as was  r e p o r t e d  w i t h  e t h y l  c a r b a m a t e  a n d  r e l a t ed  
c o m p o u n d s  ". 

Table I. Structures of carbamates under study 

O 
H... II 

/ ,N--C--O--R 2 
Rx 

Name Substituent 

R1 R2 

Ethyl H C2H s 
IPC Phenyl iC3H 2 
CI PC Chlorophenyl iC3H ~ 
Sevin CH 3 Napthyl 
Zectran CH a Dimethylamino 

3, 5 -xylyl 

Table II. Growth inhibition of B. subtilis 

Compound IC 50 a 
% 

Ethyl carbamate 2.09 
IPC > 0.025 b 
CIPC 0.005 
Sevin 0.07 
Zeetran 0.012 

a Concentration that permits 50% of control growth, b Higher dose 
level not possible due to insolubility of compound. 

1 lndole requirer of B. subtilis, obtained from S. Zamenhof, Univer- 
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T h e  m u t a g e n i c  effect  was  s t ud i ed  b y  d e t e r m i n i n g  t h e  
b a c k - m u t a t i o n  r a t e  f rom indole  r equ i r i ng  to  indole  in-  
d e p e n d e n t ,  t h e  m e t h o d  h a s  b e e n  r e p o r t e d  in de ta i l  else- 
whe re  ~. T h e  poor  so lub i l i ty  of t h e  c o m p o u n d s  p r e v e n t e d  
t h e  t e s t i n g  of these  c o m p o u n d s  a t  h ighe r  levels for g r ea t e r  
g r o w t h  i n h i b i t i o n  in a 24 h m u t a t i o n  assay.  T h e  resu l t s  
show t h a t  n o n e  of t h e  c o m p o u n d s  increase  t h e  back-  
m u t a t i o n  r a t e  of B. subtilis. However ,  i t  was  also found  
t h a t  in  t h i s  s y s t e m  e t h y l  c a r b a m a t e  fa i led to  h a v e  a n  
effect  on  b a c k - m u t a t i o n  r a t e s  (Table  I I I ) .  

T h e  resu l t s  show t h a t  t h e  c o m p o u n d s  s tud ied  do n o t  
h a v e  a d e t e c t a b l e  effect  u p o n  t h e  g e n o t y p e  of B. subtdis 
b u t  t h e y  do i n h i b i t  g r o w t h  a n d  cause  a t e n d e n c y  for  long  
c h a i n  f o r m a t i o n  such  as  one  sees w i t h  e t h y l  c a r b a m a t e  
a n d  h ighe r  homologues  of e t h y l  ca rbamate+  These  r e su l t s  
a re  s imi la r  to  t h e  f i nd ing  t h a t  Sev in  induces  a b n o r m a l  
mi to t i c  p a t t e r n s  b u t  no  t u m o r s  in t h e  roots  of AIlium 
cepa ~. I P C  showed  no  ca rc inogen ic  p o t e n t i a l  in mice  a n d  

Table III. Back mutation analysis 

Compound Concentration Mutation rate a 
% 

control experimental 

ra t s ,  a l t h o u g h  some affec t  on  g r o w t h  was  n o t e d  ". I n  an-  
o t h e r  i n t e r e s t i n g  s t u d y  7, I P C  a n d  C I P C  were s h o w n  to  
h a v e  t h e  s a m e  t u m o r  i n i t i a t i n g  p r o p e r t y  as  e t h y l  c a r b a -  
m a t e  b u t  to  a m u c h  lesser degree  a n d  h a d  no  ef fec t  on  t h e  
inc idence  of lung  a d e n o m a s .  T h e  resu l t s  of such  inves t iga -  
t ions  seem to  unde r l i ne  t h e  fac t  t h a t  t h e  m a n y  p h a s e d  
ac t iv i t i e s  of e t h y l  c a r b a m a t e  p r o b a b l y  invo lve  d i f f e ren t  
modes  of ac t ion  wh ich  m a y  be  i m i t a t e d  to some e x t e n t  
in va r ious  s y s t ems  b y  a v a r i e t y  of re la ted  c o m p o u n d s  
wh ich  shou ld  be  t e s t ed  f u r t h e r  s . 

Rdsumd. On a 6tudi6 les effets  p h 6 n o t y p i q u e s  e t  g6no- 
t y p i q u e s  de 2 insec t ic ides  (Sev in  e t  Zec t ran)  e t  2 he rb i -  
c ides ( IPC e t  CIPC)  sur  B. subtilis. Les c o m p o s f s  c a r b a -  
m i q u e s  i n h i b e n t  la  croissance,  i n d u i s e n t  une  t e n d a n c e  X la  
f o r m a t i o n  de  longues  chaines .  I ls  n ' o n t  tou te fo i s  pas  u n  
effe t  m u t a g 6 n i q u e  sur  le locus de  F indote  de  B. subtilis. 
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Ethyl carbarnate 2.5 3.5 2.2 
IPC 0.0I 8.0 9.0 
CI PC 0.007 17.0 i 1.0 
Sevin 0.07 10.0 13.0 
Zectran 0.01 12.0 35.0 

a Bacterium/generation × 10 -9. 
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I c r o m o s o m i  di a l cun i  Pipidae ( A m p h i b i a  Sa l ient ia )  

I Pipidae, la  cui  i m p o r t a n z a  e la cui d i f fus ione  sem-  
b r a n o  essere s t a t e  p e r  il p a s sa to  assai  maggior i  che  oggi 
(HEcHT1), sono  t u t t o r a  e s i s t en t i  in  Afr ica  e n e l l ' A m e r i c a  
del  Sud.  

Dei  3 gener i  a f r i can i  (Xenopus, Hyrnenochirus e Pseudo- 
hymenochirus) solo Xenopus era  s t a t o  s t u d i a t o  cariologi-  
c a m e n t e  (MIKAMO e WITSCHI 3); esso p r e s e n t a  36 c romo-  
somi,  t u t t i  m e t a -  o s u b m e t a c e n t r i c i .  

Io  ho  s t u d i a t o  il cor redo  c romosomico  di a lcuni  esem- 
p la r i  di  Hymenochirus boettgeri: q u e s t a  specie h a  24 
c romosomi ,  sudd iv i s ib i l i  in  9 coppie  di omologhi  g r a n d i  e 
3 di piccoli,  t u t t i  m e t a -  o s u b m e t a c e n t r i c i  (F igura  1). 
T r a  Xenopus e Hymenochirus es is tono d u n q u e  no t evo l i  
d i f ferenze  car iologiche.  

Ci rca  i P ip id i  amer ican i ,  dei  qua l i  sono  n o t e  5 specie, 
gli AA. n o n  sono d ' a c c o r d o  sul loro s t a t u s  t a s sonomi co :  
pe r  il passa to ,  ogni  specie c o s t i t u i v a  u n  genere  a se s t a n t e  ; 
DONN a r i t i ene  invece  che  esse facc iano p a r t e  di u n  unico  
genere,  Pipa; la  c lassif icazione di DUNN ~ quel la  general -  
m e n t e  pitl  segu i ta  al  g iorno  d 'oggi.  

Di  q u e s t e  specie, era  f inora  ca r io log icamen te  n o t a  solo 
Pipa pipa (WICKBOM4): secondo I'A., essa p r e s e n t a  22 
c romosomi ,  con  4 coppie  di omologhi  g rand i  me tacen t r i c i ,  
3 di omologh i  g r a n d i  ac rocen t f i c i  e 4 di  omologhi  piccoli 
acrocentrici+ 

Io  h o  s t u d i a t o  il co r redo  c romosomico  di a tcun i  esem- 
p la r i  di  Pipa (Protopipa) parva, g e n t i l m e n t e  fo rn i t imi  da l  
Prof .  O. A. REID, in  co l l aboraz ione  cot quale,  in  u n  pros-  

s i ino fu tu ro ,  c o n t o  di e l abora re  in modo  pih  a p p r o f o n d i t o  
i da f t  raccolti+ 

Q u e s t a  specie, un ica  t r a  gli Anur i  f inora  s tud ia t i ,  pos-  
siede un  cor redo  c romosomico  f o r m a t o  e s c l u s i v amen t e  d a  

w + 

Fig. 1. Metafase intestinale di un c~ di Hymenochirus boettgeri. 
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