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E l e c t r o n  m i c r o s c o p y  of un f ixed  whole  m o u n t s  revea l s  
t h a t  t h e  pap i l l a  is a c t u a l l y  a p r o l o n g a t i o n  of the  th ick -  
wailed p o r t i o n  b e y o n d  t h e  t h i n - w a l l e d  p o r t i o n  (Fig. c). 
The large  l u m e n  of t he  t h i n - w a l l e d  sec t ion  c lear ly  ends  
some I to  2.6 ~, be low t h e  t i p  in t he  p a r t i c u l a r  ha i r s  
e x a m i n e d  here .  T h e r e  is v e r y  l i t t l e  l ike l ihood  of t h e  
large l u m e n  h a v i n g  a n y  d i r e c t  c o n n e c t i o n  w i th  t he  
process  of s t i m u l a t i o n .  

Tile c o n t i n u i n g  p o r t i o n  of t h e  ha i r s  g r a d u a l l y  beg ins  
to t a p e r  a n d  t h e n  f o r m s  a sma l l  p l a t e a u  on  which  is 
pe r ched  a m i n u t e  cone- l ike  pap i l l a  t h e  base  of w h i c h  is 
0.7 fl in  d i a m e t e r  (Fig. d). 2 f e a t u r e s  of t he  t ip  of th i s  
cone are  p a r t i c u l a r I y  n o t e w o r t h y .  Fi rs t ,  t h e  cone  is 
clearly i n v e s t e d  in a m e m b r a n e  a p p r o x i m a t e l y  200-300  .~ 
th ick .  Second ,  t h e r e  a re  2 s t a b l e  s t r u c t u r e s  w i t h i n  t h e  t ip .  
E v e n  in h a i r s  wh ich  h a v e  b e e n  a l lowed  to  d r y  for 2 
m o n t h s  t he  s t r u c t u r e s  are  d i s ce r n i b l e  in whole  m o u n t s .  
E a c h  r a n g e s  in d i a m e t e r  f rom 500-700  A. In  loca t ion  a n d  
t o p o g r a p h i c a l  r e l a t i o n s h i p s  t he se  s t r u c t u r e s  c o r r e s p o n d  
to t h e  2 n e r v e  f ibers  p r e d i c t e d  f rom b e h a v i o r a l  a n d  
e lec t r ica l  s tud ie s  a n d  a c t u a l l y  o b s e r v e d  h i s to log ica l ly  
f a r t h e r  d o w n  the  sha f t .  T h e  t e r m i n a l  s t r u c t u r e s  a re  sma l -  
ler in d i a m e t e r  t h a n  t h e  f ibers  a t  m o r e  p r o x i m a l  loca t ions ,  
I t  is p r o b a b l e ,  t h o u g h  no t  ye t  d e m o n s t r a b l e ,  t h a t  t h e  
fibers a re  s t r u c t u r a l l y  modi f i ed  a t  t he  t ip.  S tud ies  now  in 
progress  on  sec t ioned  m a t e r i a l  are  e x p e c t e d  to  r evea l  
more  de t a i l s  of  t h e  t ip .  

The  t e r m i n a l  p rocess  is, howeve r ,  f u n c t i o n a l l y  spe- 
cialized. U n d e r  n o r m a l  c i r c u m s t a n c e s  on ly  t h e  e x t r e m e  
tip of t h e  h a i r  is s e n s i t i v e  to  s t i m u l a t i o n  b y  sugar .  W h e n  
the  t ip  is a m p u t a t e d  c h e m i c a l  s t i m u l a t i o n  is no  longer  
possible.  On  t h e  o t h e r  h a n d ,  s t i m u l a t i o n  b y  c a t h o d a t  
c u r r e n t  is poss ib le  a t  b o t h  t h e  i n t a c t  t i p  a n d  t he  cu t  end.  
E lec t r i ca l  s t i m u l a t i o n  is e v e n  poss ib le  t h r o u g h  the  s h a f t  
of t h e  i n t a c t  ha i r ,  a l t h o u g h  c o n s i d e r a b l y  h i g h e r  vo l t ages  
t h a n  n o r m a l  a re  r equ i r ed .  B y  c o n t r a s t ,  r e c o r d i n g  of 
ac t ion  p o t e n t i a l s  is poss ib le  on ly  t h r o u g h  t h e  t ip  or  c u t  
end. The  s h a f t  is a n e a r l y  p e r f e c t  i n s u l a t o r  a t  t h e  v o l t a g e  
level r e p r e s e n t e d  b y  a c t i o n  po t en t i a l s .  T h e s e  f i nd ings  
s u p p o r t  t h e  idea  t h a t  t h e  t ip  owes i ts  s e n s i t i v i t y  no t  
only to  i t s  h igh  degree  of p e r m e a b i l i t y  b u t  to  specia l  
phys io log ica l  cha r ac t e r i s t i c s .  I t  is p r o b a b l e  t h a t  a h i g h l y  
specific i n t e r a c t i o n  b e t w e e n  s u g a r  molecu les  a n d  r e c e p t o r  
molecules  is r e s t r i c t e d  to  th i s  s i te  a n d  t h a t  d e p o l a r i z a t i o n  
is i n i t i a t e d  here.  W h e t h e r  t he  p r o p a g a t e d  a c t i o n  po- 
t en t i a l  o r i g i n a t e s  a t  t h i s  p o i n t  or  o r i g i n a t e s  in  t h e  reg ion  
of t he  cell b o d y  fol lowing a c a t e l e c t r o n i c  s p r e a d  f rom 
the  t ip  is b e i n g  i n v e s t i g a t e d .  

B y  m a k i n g  c e r t a i n  a s s u m p t i o n s ,  we can  e s t i m a t e  the  
n u m b e r  of molecules  wh ich  m i g h t  t a k e  p a r t  in t he  sti-  
m u l a t i n g  r e a c t i o n  a t  t h r e s h o l d .  In  t h e  l i m i t i n g  case t h e  
c o n c e n t r a t i o n  g r a d i e n t  wou ld  be  f rom zero a t  t h e  
r ecep to r  s i t e  to  t h e  t e s t  c o n c e n t r a t i o n  a t  t h e  o u t e r  
surface of t h e  e n v e l o p i n g  m e m b r a n e  of t h e  t ip .  Th i s  
implies t h a t  d u r i n g  t h e  u t i l i z a t i o n  t i m e  t he  molecules  
a r r iv ing  a t  t h e  r e c e p t o r  s i te  are  c h e m i c a l l y  or o the rwi se  
a l tered,  a n d  t h a t  t i le  t e s t  so lu t i on  is well  m i x e d  a n d  has  
a large v o l u m e  in r e l a t i on  to  t h e  v o l u m e  of t h e  t ip .  F ree  
d i f fus ion  t h r o u g h  a sur face  equa l  in a rea  to  t h a t  of the  
t e r m i n a l  pap i l l a  is a s s u m e d ,  s ince  no  bas is  ex is t s  for 
m a k i n g  a n  e s t i m a t e  of pore  size. T h e  e f fec t ive  n u m b e r  of 
molecules  c a n  be  f o u n d  f rom t h e  e q u a t i o n ,  

l)act A 
x 

where An is t h e  a m o u n t  t r a n s p o r t e d  in moles ,  A is 
A v o g a d r o ' s  n u m b e r  (.~-03 "x 102a), 121 is t h e  d i f fus ion  
coeff ic ient  (0-43 Z 10 -5 cm'-'/s a t  20°C), a is t h e  e f fec t ive  
area (8.0 >: 10 7 cm2), c is t he  c o n c e n t r a t i o n  in mo le s / cm ~ 

(1-0 × 10-10) , / i s  t h e  t i m e i n  seconds  (0.1), and  x i s  t h e  t h i ck -  
ness of t he  m e m b r a n e  (200 A). T h e  v a l u e s  g iven  in p a r e n -  
t heses  a re  for  sucrose  a n d  t h e  h a i r  p i c t u r e d  on  the  r i g h t  
h a n d  side of t he  Figure .  1 × 109 molecu les  of sucrose  will 
d i f fuse  to t h e  r e c e p t o r  site. T h e  a s s u m p t i o n s  are  such  as 
to  m a k e  t h i s  a m a x i m u m  value ,  b u t  i t  a p p e a r s  o b v i o u s  
t h a t  t h e  s u g a r  r e c e p t o r  does  no t  possess  b y  m a n y  orders  
of m a g n i t u d e  t h e  s e n s i t i v i t y  of t he  o l f a c t o r y  r e c e p t o r .  
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Zusammen/assung  

Die c h e m o r e z e p t o r i s c h e n  H a a r e  a m  I . abe l lum you  
Phormia regina w u r d e n  im T o t a l p r ~ p a r a t  m i t  d e m  
E l e k t r o n e n m i k r o s k o p  u n t e r s u c h t ,  l ) ie  A n z a h l  de r  Mole- 
kiile, die an  de r  s c h w e l l e n w e r t i g e n  S t i m u l a t i o n s r e a k t i o n  
t e i t n e h m e n ,  wurde  abgesch~i tz t .  Es  ze ig te  s ich,  dass  die 
E m p f i n d l i c h k e i t  des  o l f a k t o r i s c h e n  R e z e p t o r s  bei  wei- 
tern die G r 6 s s e n o r d n u n g  des  Z u c k e r r e z e p t o r s  i ibe r t r i f f t .  

C y t o l o g i e  c o m p a r g e  d e s  M u r i d a e .  
L ' o r i g i n e  d e s  E l l o b i i  

P o u r s u i v a n t  n o t r e  e n q u ~ t e  su r  la cy to log ic  c o m p a r ~ e  
e t  l ' f ivolu t ion  c h r o m o s o m i q u e  des  M u r i d a c  ~, nous  a v o n s  
o b t e n u  les r6su l t a t s  s u i v a n t s :  

Sous-farnille 

M u ri nae 

Microtinae 

Gerbillinae 

Genre et esp6ce 

Rattus concolor otteni Kopst. 
Rattus rattus diardi Jen t ink  
R. rattus brevicaudatus H. et R. 
Bandicota bengalensis Gr. et H, 
B. indica seti/era Hors. 
Golunda etlioti Gray 
3tillardia mellada Gray 
l'henacom ys ungava Merriam 
Microtus (Chilotus) oregoni Bacl'. 
Lemmus lemmus 1.. 
Meriones blachleri Th. 

Nombr~ 
'2X 

42 
42 
42 
42 
42 
52 
50 
56 
~7 (!) 
50 
72 

i)iga- 
m6tie 

X--Y 
X - Y  
X - Y  
X - Y  
. V - y  
X - Y  

X - Y  t X -  Y 

J e  me  c o n t e n t e r a i  de s o u l i g n e r  q u e t q u e s  p o i n t s  in lpor -  
t a n t s ,  r e m e t t a n t  k p lus  t a r d  une  d i scuss ion  d6tai l l6e.  

Murinae .  MAKINO "° a c o m p t 6  46 c h r o m o s o m e s  chez  un  
R o n g e u r  de F o r m o s e  qu ' i l  n o m m e  Nesohia nemorivaga 
taiwanus T o k u d a ,  a p p e l l a t i o n  qu'ELLERMAN et  MOR- 
R~SON-SCoTT 3 p l a c e n t  d a n s  ta s y n o n y m i c  de  Bandicota 
indies.  L a  f o r m u l e  c h r o m o s o m i q u e  de cc R o n g e u r  lui a 
p a r u  inso l i t e  en  r a i s o n  de  t ' e x i s t e n c e  de 11 pa i re s  d'616- 
m e n t s  m ~ t a c e n t r i q u e s  d o n t  6 au  mo ins  son t  de g r a n d e  
taille: en effet ,  chez  les ICalhts et  les genres  vois ins ,  les 
g r a n d s  a u t o s o m e s  s o n t  de  t y p e  a c r o c e n t r i q u e ,  des  V ne  
se r e n e o n t r a n t  que  p a r m i  les c o n s t i t u a n t s  p e t i t s  e t  
m o y e n s  (Gut~NINI; MAKINO et  H s u S ;  TJIO e t  LF~VAN6). 

i R. MATTtIEY, Les chromosomes des l'ertdbrds (l".d. Rouge, l.au- 
sanne 19,19); Rev. suisse Zool. 1953, 60; Caryologia 1951, 11; Rev. 
suisne Zool. 198,5, 6~; Chromosoma 19.5(], 7. 

2 S. ~]AKiNO, Cytologia 1944, IlL 
a j .  R. F.r~LF.nMAN et T. C. S. MORmSON-ScoTT, Checklist o/pahw- 

arctic and indian Mammals (l:d. British MuseunL Lcmdon I;)51). 
H. A. GuL.'mN, J. Genet. 194,% 49. 
S. MAKXNO et T. C. Hsu, Cytologia 1954, 19. 

6 j .  H. Tjlo et A. LEVAS, Hereditas 1956, 42. 
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Mes e x e m p l a i r e s  de B.  indica p r o v i e n n e n t  de  J a v a  e t  
p o s s ~ d e n t  42 c h r o m o s o m e s  (et  n o n  46) t o u t  en  6 t a n t  
do t6s  de 10 ~ 12 pa i res  de m ~ t a e e n t r i q u e s ,  c o m m e  c e u x  
de  MAKINO. Ce qu i  es t  fo r t  cu r i eux ,  c ' e s t  que  l 'esp+ce 
vois ine,  B.  bengalensis, m o n t r e  u n e  f o r m u t e  c h r o m o -  
somique  e n t i + r e m e n t  c o m p a r a b l e  "X celle du  ?Rat. c ' e s t  
"~ d i re  que  les g r a n d s  6Mmen t s  m 6 t a e e n t r i q u e s  f o n t  d6- 
faut ,  le n o m b r e  diplo~de d e m e u r a n t  de  42. 

Gerbillinae. Le gen re  Meriones offre des di f f icul t6s  d '6-  
r ude  e x t r a o r d i n a i r e  au  s y s t d m a t i c i e n ,  en  r a i son  du  g r a n d  
n o m b r e  d ' e sp~ces  m o r p h o l o g i q u e m e n t  peu  t r anch6es .  
L ' a n a l y s e  c h r o m o s o m i q u e  p e r m e t  m a i n t e n a n t  de  dis- 
t i ngue r ,  o u t r e  les fo rmes /~  44 et  ~ 60 c h r o m o s o m e s  pr6-  
c 6 d e m m e n t  d6cr i tes ,  u n  g roupe  d 'esp~ces  5. 72 c h r o m o -  
somes  e t  d o n t  M.  blackleri est  le p r e m i e r  r e p r 6 s e n t a n t  
d6cri t .  

C 19 % 
Microtus (Chilotus) oregoni 

A M6taphase spermatogoniale. B M6taphase auxoeytaire. C et D 
Mftaphases I I h  9 (avec I'X) et 5 8 (sans X) 616merits. × 1800. 

Microtinae.  J ' a i  m o n t r 6  c o m b i e n  les M i c r o t i n a e  repr6-  
s e n t a i e n t  u n  m a t 6 r i e l  f a v o r a b l e  en  r a i s o n  de d e u x  fa i rs :  
a) le g r o u p e a  6t6 ~ tud i6  avec  le p lus  g r a n d  soin  p a r  les 
s y s t 6 m a t i c i e n s ;  b) Ies f o r m u l e s  c h r o m o s o m i q u e s  s o n t  des  
p lus  d i f f6rentes ,  n o n  s e u l e m e n t  e n t r e  genres  d i s t i nc t s ,  
m a i s  enco re  e n t r e  esp~ces d ' u n e  m S m e  genre .  Nous  a v o n s  
pu  a ins i  n o u s  l iv re r  & la p r o s p e c t i o n  s y s t 6 m a t i q u e  des  
fo rmes  cons id6r6es  c o m m e  p r i m i t i v e s  p a r  la t a x o n o m i e ,  
ee q u i  n o u s  p e r m e t  d ' a s s u r e r  que ,  d a n s  b e a u c o u p  de  cas, 
il y a u n  pa ra l l~ l i sme  6 t r o i t  e n t r e  ~ v o l u t i o n  m o r p h o l o -  
g ique  e t  ~ v o l u t i o n  c h r o m o s o m i q u e .  C o m m e  t o u s l e s  
gen res  cons id6r~s  c o m m e  p r i m i t i f s  o n t  des  f o r m u l e s  
c h r o m o s o m i q u e s  t r~s  vois ines ,  il est  poss ib le  d ' a d m e t t r e  
que  les p r o c e s s u s  6vo lu t i f s  o n t  6t6 peu  ac t i f s  a u x  d e u x  
n i v e a u x  consid~r6s.  C ' e s t  ainsi ,  q u ' a y a n t ,  ~ la  su i t e  de  
l ' 6 t u d e  des Dolomys,  des Clethrionomys, de c e r t a i n s  
Microtus  et  des  Ondatras (MATTttEY 7) fix6 ~ 56 OU 54 
616ments  a e r o c e n t r i q u e s  l ' 6 q u i p e m e n t  p r i m i t i f  des  
Microti ,  j ' a i  eu la  s a t i s f a c t i o n  de  c o n s t a t e r  que  Phena-  
comys ungava, c o n f o r m 6 m e n t  A rues p r6v i s ions ,  6 t a i t  
do t6  de 56 c h r o m o s o m e s  a c r o c e n t r i q u e s .  

U n  la rge  h i a t u s  s u b s i s t a i t  e n t r e  Microt i  e t  Ellobii : t£1- 
lobius lutescens a 17 c h r o m o s o m e s  d a n s  les d e u x  sexes,  ce 
qu i  i m p l i q u e  u n  m o d e  t o u t  ~ f a i t  sp6cia l  e t  d ' a i l l eu r s  
encore  obscur ,  de  la  d 6 t e r m i n a t i o n  sexue l le  (MATTHEyS). 
D ' a u t r e  pa r t ,  son  n o m b r e  ~ o n d a m e n t a l  (=  n o m b r e  de  

7 R. MATTHE¥, Chromosoma 1956, 7. 
s R. MATTHEY, Caryologia 1954, 6. 

bras ) ,  i n f6 r i eu r  5~ 30, ne  c o r r e s p o n d  n u l l e m e n t  au  N.F.  
des  Micro t i  (54-62)  off seul  )klicrotus rnontanus s '6car te  
de ccs n o r m e s  ( 2 N  = 24, N . F .  ~= 44;  I~¢[ATTI:IEyS). 

Or,  chez  Microtus oregoni, p o u r  qu i  BAIRD, d~s 1858, 
a v a i t  p ropos~  la  c r6a t i on  d ' u n  gen re  sp6cial ,  Chilotus, 
r e c o n n u  v a l a b l e  p a r  HINTON 1, pu is  t o m b 6  au  r a n g  de 
sous -gen re  e t  enf in  filimin~ p a r  les s y s t 6 m a t i c i e n s  con tem-  
po ra ins ,  il ex i s t e  17 c h r o m o s o m e s  e t  u n e  d i g a m 6 t i e  mSie 
de  t y p e  X - O  (Fig.). Le  g 6 n o m e  de  Chilotus c o m p r e n d  7 
m 6 t a c e n t r i q u e s , 1  a c r o c e n t r i q u e p l u s  Ie c h r o m o s o m e s e x u e l  

c e n t r o m + r e  s u b t e r m i n a l .  Ce g~nome  es t  assez di f f6rent  
de  celui  d'Ellobius oh seuls  u n  coup le  d ' a u t o s o m e s  e t  I 'X 
s o n t  t y p i q u e m e n t  m 6 t a c e n t r i q u e s ,  les a u t r e s  ~l~menf.~ 
t e n d a n t  ~ l ' a c r o c e n t r i e  avec  leurs  b r a s  t r~s  in6gaux .  

Les  Ellobii r e p r ~ s e n t a n t  u n  t y p e  fou i s seur  e x t r e m e  et 
les Chilotus des  C a m p a g n o l s  , m o r e  fossorial,) (HIx'TON ~) 
que  les a u t r e s  Microtus,  u n e  co inc idence  es t  exe lue  qui 
e x i g e r a i t  ta  r e n c o n t r e  s i m u l t a n 6 e  e t  t o r t u i t e  d ' u n e  adap-  
t a t i o n  m o r p h o l o g i q u e  de mfime d i rec t ion ,  d ' u n  n o m b r e  
diplo~de e x t r a o r d i n a i r e m e n t  a n o r m a l  e t  d ' u n  m6canisn le  
h ~ t 6 r o e h r o m o s o m i q u e  p r o b a b l e m e n t  u n i q u e  chez  les 
E u t h 6 r i e n s ,  R a p p e l o n s  ~ ce p r o p o s  q u ' u n e  d i g a m 6 t i e  de 
t y p e  X - O  n ' e s t  c o n n u e  chez  a u c u n  m a m m i f ~ r e ,  le cas  de 
Microtus montebelli (OGuMA 1°) d e m a n d a n t  ~ 6 t re  revu 
(MATTHEyll). C e p e n d a n t ,  6 t a n t  d o n n 6  que,  chez  Ello- 
bius, le n o m b r e  de  c h r o m o s o m e s  es t  i m p a i r  d a n s  les deux 
sexes,  il c o n v i e n t  d ' a t t e n d r e  encore  d ' a v o i r  6 tud i6  des 
femel les  de  Chilotus a v a n t  d ' a f f i r m e r  qu"X I ' X - O  du  male 
c o r r e s p o n d e n t  e f f e c t i v e m e n t  d e u x  X .  

Si te l  es t  le cas, nous  a u r o n s  l ' i n d i c a t i o n  tr+s fo r t e  que 
le m S c a n i s m e  a b e r r a n t  d'Ellobius d6r ive  de  I ' X - Y  h a b b  
tue l  p a r  l ' i n t e r m d d i a i r e  d u  s c h 6 m a  X - O .  Si, p a r  contrc ,  
Chilotus p r 6 s e n t a i t  u n  n o m b r e  c h r o m o s o m i q u e  impa i r  
chez  la ~emelle c o m m e  chez  le m~le,  il y a u r a i t  I'X une 
p r e u v e  s u p p l 6 m e n t a i r e  de son  6 t ro i t e  p a r e n t 6  avec  E1- 
lobius. I1 es t  p e r m i s  de  r e c o n n a l t r e  la  v a l i d i t 6  d u  genre 
Chilotus e t  de  cons id6 re r  les C a m p a g n o l s  de  ce genre 
c o m m e  de v 6 r i t a b l e s ,  m i s s ing - l i nks  ,) e n t r e  les Microti  et 
les Ellobii. 
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S u m m a r y  
( i)  T h e  p r e s e n t  p a p e r  dea ls  w i t h  t h e  c h r o m o s o m i a l  

c y t o l o g y  of i 1 species a n d  underspeciesofMuridae .  (2) The 
d ip lo id  n u m b e r  b e i n g  t h e  s a m e  (2N  = 42), t h e r e  are 
s t r i k i n g  d i f fe rences  b e t w e e n  two  species  of Bandicota, 
B.  indica s h o w i n g  a b o u t  20 big  m e t a c e n t r i c  ch romosomes  
w h i c h  a re  l a ck ing  B.  bengalensis. (3) 2deriones blackleri 
is c h a r a c t e r i z e d  b y  72 c h r o m o s o m e s ,  t h e  species  previ- 
ous ly  d e s c r i b e d  posses s ing  e i t h e r  44 or  60 e l emen t s .  (4) 
T h e  s t u d y  of ]:'henacomys ungava c o n f i r m s  t h e  v iew tha t  
56 (54) is t h e  p r i m i t i v e  n u m b e r  in  t h e  Microti .  There  is 
a n  i n t e r e s t i n g  p a r a l l e l i s m  b e t w e e n  t h e  m o r p h o l o g i c a l  and 
t h e  cy to log ica l  d a t a .  (5) A mis s ing  l i nk  b e t w e e n  Microti 
a n d  Ellobii h a s  b e e n  f o u n d  in  Microtus oregoni which 
possesses  17 c h r o m o s o m e s ,  i t s  d i g a m e t y  b e l o n g i n g  to  the 
t y p e  X - O ,  X - X .  (6) Owing  to  t h e  f ac t  t h a t  M.  oregoni is 
m o r e  fossor ia l  t h a n  t h e  o t h e r  3/licrotus, i t  is  a morpho-  
logical  i n t e r m e d i a t e  b e t w e e n  Microti  a n d  Ellobii. (7) The 
genus  Chilotus (BAIRD) is a lso fu l ly  va l id .  
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