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cent r ic )  au tosomes .  T h e  2n = 38 k a r y o t y p e  h a d  a pa i r  
of  d i s t i n c t i v e l y  la rge  m e t a c e n t r i c  au tosomes .  T h i s  p a i r  
of e x t r e m e l y  la rge  m e t a c e n t r i c  a u t o s o m e s  was  n o t  p r e s e n t  
in  t h e  2 n - ~  40 k a r y o t y p e .  T h e  2n = 40 k a r y o t y p e ,  
however ,  possessed 2 e x t r a  pa i r s  of large  ac rocen t r i c  
au tosomes .  A n  i n t e r m e d i a t e  c o n d i t i o n  was  f o u n d  in t h e  
2n  = 39 k a r y o t y p e  w i t h  on ly  i e x t r e m e l y  la rge  m e t a -  
cen t r i c  a u t o s o m e  b u t  w i t h  a n  e x t r a  p a i r  of la rge  acro-  
cen t r i c  a u t o s o m e s  w h e n  c o m p a r e d  w i t h  2n = 38 ka ryo -  
t y p e  (1 p a i r  less t h a n  2n = 40 ka r yo t ype ) .  These  dif-  
ferences  in  t h e  3 k a r y o t y p e s  cou ld  be  a sc r ibed  to  R o b e r t -  
s o n i a n  t r an s loca t i on .  

I n  a d d i t i o n  to  n u m e r i c a l  c h r o m o s o m a l  p o l y m o r p h i s m ,  
t h e  p r e s e n t  resu l t s  o b t a i n e d  f rom t h e  M a l a y a n  species 
i nd i ca t e  t h a t  t h e  k a r y o t y p e  of t h e  M a l a y a n  house  sh rew 
dif fers  f rom t h a t  of t h e  I nd i an ,  J a p a n e s e  a n d  S o u t h  
V i e t n a m e s e  t a x a  (Tab le  I I ) .  D i r ec t  compar i sons ,  how-  
ever ,  would  be  fa l lac ious  due  to  t h e  u n d e f i n e d  n o m e n -  
c l a t u r e  t h a t  were  employed .  

C h r o m o s o m a l  p o l y m o r p h i s m  in  insec t ivores  h a s  b e e n  
e x t e n s i v e l y  r ev i ewed  (BoRGAONKAR1 ; GROPP 2; FORD I0). 
T h e  f a m i l y  Soricidae,  to  w h i c h  be long  Suncus murinus, 
is one  of t h e  m o s t  e x t e n s i v e l y  a n d  wide ly  s tud ied .  R o b e r t -  
s o n i a n  p o l y m o r p h i s m  h a d  b e e n  f o u n d  in  Sorex araneus 
(SHARMANll; FORD, HAMERTON, a n d  SHARMAN 12, MEY- 
LAN lz,14) a n d  Blarina brevicauda (MEYLANlS; LEE a n d  
ZIMMERMANI*). T h e  p r e s e n t  f i nd i ng  is a n o t h e r  concre te  
e x a m p l e  of R o b e r t s o n i a n  p o l y m o r p h i s m ,  a n d  i t  r e sembles  
t h a t  of Blarina brevicauda. C i r c u m s t a n t i a l  ev idence  seems  
to  f a v o u r  c en t r i c  fus ion  r a t h e r  t h a n  f iss ion as  t h e  m e c h a -  
n i s m  g iv ing  r ise to  t h e  obse rved  n u m e r i c a l  p o l y m o r p h i s m .  

W h e t h e r  two  or  more  pa i r s  of a u t o s o m e s  a re  invo lved ,  
however ,  c a n n o t  be  reso lved  b y  t h e  p r e s e n t  d a t a .  Meiot ic  
a n d  p o p u l a t i o n  s tud ie s  a re  n o w  b e i n g  c o n d u c t e d  to  
u n r a v e l  t h i s  a n d  o t h e r  r e l a t ed  p r o b l e m s  17. 

Zusammenfassung. 15 E x e m p l a r e  y o n  Suncus murinus 
aus  K u a t a  L u m p u r  u n d  P e t a l i n g  J a y a ,  Se langor  (Ma- 
laysia)  ze ig ten  3 E x e m p l a r e  m i t  e iner  d ip lo iden  Zah l  y o n  
40, 9 wei te re  m i t  2n = 39 u n d  3 E x e m p l a r e  m i t  2n = 38. 
Der  U n t e r s c h i e d  de r  C h r o m o s o m e n z a h l  i n n e r h a l b  e iner  
I n t r a p o p u l a t i o n  w i rd  m i t  de r  R o b e r t s o n ' s c h e n  T r a n s -  
l oka t ion  in Z u s a m m e n h a n g  g e b r a c h t .  
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In v i tro  I n d u c t i o n  of  V e g e t a t i v e  B u d s  by  T o b a c c o  S m o k e  C o n d e n s a t e  x 

W e  r e p o r t e d  ea r l i e r  2 t h a t  b e n z ( a ) a n t h r a c e n e  (BaA),  a 
t obacco  s m o k e  carc inogen ,  r ep laced  t h e  m o r p h o g e n e t i c  
effect  of 3- indoleace t ic  ac id  (IAA) a n d  k i n e t i n  on  t h e  
ca l lus  de r ived  f r o m  t h e  s t e m  t i s sue  of hap l o i d  t obacco  
p l an t s .  Recen t ly ,  we h a v e  b e e n  ab le  to  i n d u c e  v e g e t a t i v e  
b u d s  o n  a s i m i l a r  ca l lus  g rown  in  a n u t r i e n t  m e d i u m  
s u p p l e m e n t e d  w i t h  wa te r - so lub le  e x t r a c t  of t o b a c c o  
s m o k e  condensa te .  N e i t h e r  I A A  no r  k i n e t i n  was  p r e s e n t  
in  t h e  m e d i u m .  

H a p l o i d  p l a n t s  were  o b t a i n e d  b y  c u l t u r i n g  i m m a t u r e  
sur face  s te r i l ized  a n t h e r s  of Nicotiana tabacum (cv. 
' B u r l e y  21') o n  t h e  n u t r i e n t  m e d i u m  used  b y  NITSCH 
a n d  KITSCH 8. T h e  ca l lus  was  o b t a i n e d  b y  i n o c u l a t i n g  
sma l l  pieces (4-5 m m  long) of s t e m s  of t he se  p l a n t s  on  
mod i f i ed  MURASHIGE a n d  SKOOG'S m e d i u m  4 s u p p l e m e n t e d  
w i t h  0.2 mg[1 of  ¢ t -naph tha leneace t i c  ac id  (NAA) a n d  
0 .2mg/1  of IAA.  T h i s  ca l lus  s e rved  as  e x p e r i m e n t a l  
m a t e r i a l .  Call i  we igh ing  a b o u t  300-350 m g  were  p l a n t e d  
(F igure  1 a) on  mod i f i ed  MURASHmE a n d  SKOOG'S m e d i u m  
s u p p l e m e n t e d  w i t h  va r i ous  c o n c e n t r a t i o n s  of w a t e r -  
so luble  e x t r a c t  of t o b a c c o  s m o k e  c o n d e n s a t e  (TSC). 

T h e  TSC was  p r e p a r e d  u n d e r  t h e  d i r e c t i o n  of Dr .  
J .  F.  BANNER, D e p a r t m e n t  of  A g r o n o m y ,  U n i v e r s i t y  of 
K e n t u c k y .  The  U n i v e r s i t y  of  K e n t u c k y  Refe rence  Ciga- 
r e t t e s  1R15, e, e q u i l i b r a t e d  a t  20°C a n d  6 0 %  re l a t i ve  
h u m i d i t y ,  were  s m o k e d  on  a B o r g w a l d t  s m o k i n g  m a c h i n e  
e m p l o y i n g  a s t a n d a r d  s m o k i n g  cycle  (a 35 ml  puf f  v o l u m e  
of  2 sec d u r a t i o n  a t  1 m i n  in te rva l s ) .  T h e  s m o k e  was  
col lec ted  in  a 3 1 f l a sk  c o n t a i n i n g  100 m l  of w a t e r  cooled 
a t  0 °C. A spec ia l ly  des igned  p u m p ,  C h e m a p  v ib romixe r ,  

was  used  to  o b t a i n  m a x i m u m  c o n t a c t  of t h e  s m o k e  w i t h  
wate r .  A f t e r  840 c iga re t t e s  were  smoked ,  t h e  w a t e r  
so lu t ion  was  t r a n s f e r r e d  to  a cooled g r a d u a t e d  cyl inder .  
T h e  n o n - v o l a t i l e  res idue  w e i g h t  was  d e t e r m i n e d  b y  
e v a p o r a t i o n  of a 5 m l  p o r t i o n  of t h e  so lu t ion  on  a r o t a r y  
e v a p o r a t o r  a t  a p ressu re  of 30 m m  a t  35°C w i t h  a 50 ml [  
mi l l  s t r e a m  of n i t rogen .  T h e  s m o k i n g  f lask was  t h e n  
r in sed  w i t h  suf f ic ien t  w a t e r  in  severa l  po r t i ons  to  g ive  
a f ina l  c o n c e n t r a t i o n  of 50 m g / m l  of non -vo la t i l e  res idue .  
The  TSC was  s u b s e q u e n t l y  d i lu ted  to h a v e  f ina l  concen-  
t r a t i o n s  of 5, 10, 15, 20, a n d  25 rag/1 in  t h e  n u t r i e n t  
med ia .  T h e  p H  of  t h e  m e d i u m  was  a d j u s t e d  t o  5.8. 
S te r i l i za t ion  was  ach ieved  b y  a u t o c l a v i n g  a t  18 lb  ~ for  
20 min .  F o r  each  t r e a t m e n t  16 rep l i ca te s  were  m a i n -  
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ra ined  a t  225-250 foot  candle  in tens i ty .  The  e x p e r i m e n t  
was  r ep ea t ed  twice.  The  cul tures  were  obse rved  for  
g ro w t h  and  morphogenes i s  for 8 weeks.  

Sl ight  g rowth  of t he  callus was  obse rved  in t he  control .  
As the  cul tures  became  old, p a r t s  of t he  callus showed  
b r o w n  color. In  TSC media  t he  callus showed  g ro w t h  
in all t he  concen t ra t ions  t e s t ed  (Figure l b ) .  The  cal lus  
r e t a ined  green color in m o s t  of the  cul tures.  Af te r  15 days,  
a few roots  s t a r t e d  emerg ing  f rom the  callus on the  m e d i a  
con ta in ing  5 and  10 mg/1 of TSC. However ,  a t  h igher  
concen t r a t ions  (15, 20 and  25 rag/l), t h e  roo t ing  was  seen 
abou t  3 weeks  a f te r  inoculat ion.  

Vege ta t ive  shoots  ap p ea red  a t  TSC concen t r a t ions  of 
5, 10, 15 and  20 rag/1 a f te r  3 weeks  of inoculat ion.  The  
shoots  o r ig ina ted  f rom the  surface of t he  callus wh ich  
was  in c o n t a c t  w i t h  t he  med ium.  T h e y  grew in t h e  
m e d i u m  for some t ime  b u t  f inal ly  a s sumed  n o rma l  
po la r i ty  to  give rise to  p l an t s  (Figure 2). 

Af te r  4 weeks  of inoculat ion,  vege ta t ive  shoots  were  
seen in all concen t r a t i ons  of TSC (Table). The n u m b e r  of 
cul tures  w i th  vege ta t ive  buds  increased w i t h  t he  t ime.  
In  t h e  lowest  co n cen t r a t i o n  (5 mg/1), 75% of t h e  cul tures  
p ro d u ced  vege ta t ive  buds  7 weeks  a f t e r  inoculat ion.  
However ,  t he  n u m b e r  of cul tures  w i th  vege ta t ive  buds  
decl ined w i t h  t he  increas ing concen t r a t ions  of TSC. Only 
13% of t he  cul tures  showed  d i f fe ren t i a t ion  in 25 rag/1 
of TSC. No morphogenes i s  was  obse rved  in t he  control .  

I nves t iga t ions  on the  effect  of c igare t te  smoke  on cells 
in v i t ro  have  shown  changes  in ch romosomes  7, a l t e ra t ion  
in mi to t i c  processes  s, increased mi to t i c  abnormal i t i e s  g, x° 
and  s igni f icant  cell damageXX, x*. However ,  in no case 
un t i l  now has  tobacco  smoke  condensa t e  been  shown  to  
induce  vege t a t i ve  buds  in h igher  p l a n t  t issues.  The  resul ts  
descr ibed  in th i s  p a p e r  show t h a t  wate r - so lub le  e x t r a c t  
of tobacco  smoke  condensa t e  induces  morphogenes i s  in 
t h e  absence  of I A A  and  kinet in .  I n f o r m a t i o n  on the  effect  
of tobacco  smoke  on p l a n t  t i ssues  m a y  lead to  a b e t t e r  
u n d e r s t a n d i n g  of i ts  mode  of ac t ion  in el ici t ing biological  
responses .  

Fig. 1. a) Callus derived from haploid plants of Nicotiana tabacum 
at the stage of inoculation on the nutrient medium supplemented 
with 5 mg]l of water-soluble fraction of tobacco smoke condensate 
(TSC). ×0.88. b) Note the growth of the callus on the nutrient 
medium containing 5 mg]l of TSC 2 weeks after inoculation. × 0.88. 
Fig. 2. Induction of a shoot on a medium fortified with 5 mg/1 of 
TSC after 8 weeks of inoculation. × 0.84. 

Observations on the induction of vegatative buds by TSC* on the 
tobacco callus 

Weeks Cultures b differentiated (%) in various concentrations 
after of TSC (rag/l) 
inocula- 
tion 0 5 10 15 20 25 

(control) 

2 0 0 0 0 0 
3 0 25 31 13 6 
4 0 56 44 38 31 
5 0 56 44 44 31 
6 0 56 44 44 31 
7 0 75 50 44 31 
8 0 75 50 44 38 

a Water-soluble extract of tobacco smoke condensate, b Each treat- 
ment consisted of 16 replicates. 

Zusammenfassung. Es wird  gezeigt,  dass  wasserl6sl iche 
E x t r a k t e  aus T a b a k r a u c h k o n d e n s a t e n  vege ta t ive  Ke im-  
l inge auf  Kal luss t i i cken  aus S t i immen  von  hap lo iden  
Tabakp f l anzen  (Nicotiana tabacum) induz ie ren  und  dass  
der  gleiche E f f ek t  m i t  K i n e t i n  und  3-Indolessigsiture 
erziel t  we rden  kann .  
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