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Fig. 1. D ce[I of the human pancreatic islets. • 31,000. Fig. 2. A new cell type of the human islets, x 31,000. 

l ight  cy toplasm.  This new cellular t ype  (VI) has so far 
been  p r o b a b l y  included in the  popu la t ion  of t he  D cells, 
f rom which  i t  differs d i s t inc t ly  by  the  size of the  secre tory  
granules (the d i ame te r  of the  secre tory  granules of the  D 

cells ranges f rom 290-620 nm). This new type  of endocr ine  
cell seems to be less f r equen t  t han  the  D cells, bu t  more  
f r equen t  t h a n  the  G ceils and  t h e  ' en te rochromaf f in '  
ceils. 
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Zusammen]assung. Es wird  neben  den berei ts  beschrie-  
benen  A, B, D, G und den ~enterochromaff inen~ Zellen, 
in den Lange rhansschen  Inse ln  des menschl ichen  Pankreas  
ein neuer  Zel l typ m i t  charakter is t i scher ,  besonders  klei- 
ne t  Sekre t ionsgranula  und  yon  granulgrer  S t ru k t u r  ge- 
Iunden.  

K. JIRd~SEK and  L. KoBEg 

Departement o/ Pathology, 
Faculty Hospital o/Charled University, 
Hradec Krdlovd (Czechoslovakia), 
13 December 1971. 

Natriferic and Hydroosmotic Potencies of Deamino-Oxytocin Analogues with no Disulphide Bridge 

I t  has  been sugges ted  t h a t  the  presence  of t he  d isu lphide  
br idge in the  vasopress in  molecule was ind ispensable  for 
t he  in te rac t ion  wi th  the  recep tor  involved  in the  hor-  
mones '  effect  on toad  b ladder  wa te r  permeabi l i ty .  The 
f indings of SCHWARTZ et al. ~ ind ica ted  t h a t  t r i t i a t ed  vaso- 
press in  could b ind  to  t he  toad  u r ina ry  b ladder  t h rough  s-s 
bridges.  RASMUSSEN et al.~ sugges ted  a two-s tep  b ind ing  
process  : a s tereospecif ic  in te rac t ion  be tween  the  ho rmona l  
molecule and  its r ecep tor  site, fol lowed by  a su lphhydry l -  
dis lulphide exchange  reac t ion  be tween  the  s-s br idge of the  
ho rmone  and SH groups  of the  receptor ,  t he  l a t t e r  reac- 
t ion be ing  di rec t ly  responsible  for the  pe rmeab i l i t y  changes.  
This  t heo ry  was chal lenged b y  the  f inding t h a t  deamino  
ca rba -oxy toc in  was  able to  increase toad  b l adde r  wa te r  
pe rmeab i l i t y  3 and  s t imu la t e  sodium act ive  t r a n s p o r t  b y  

the  frog skin 4 despi te  t he  fact  t h a t  a su lphhydry l -d i su l -  
ph ide  exchange  reac t ion  was  imposs ible  in th is  case. How-  
ever,  r ep l acemen t  of su lphur  a toms  by  CH,  groups in t he  
oxy toc in  molecule led to  a sharp  drop  in t he  biological acti-  
vi t ies  co mp a red  to those  of t he  p a r e n t  oxytocin .  This  ob- 
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serva t ion  suggests  t h a t  the  disulphide br idge p lays  an im- 
p o r t a n t  p a r t  in ma in ta in ing  the  biologically act ive  con- 
fo rmat ion  of the  ho rmona l  mo lecu le  

More recently,  a series of oxytoc in  ana logues  w i th  modi-  
fied r ing s t ruc tu re  and  size were  syn the t i zed ;  t h e y  m a y  
help  to  elucidate the  specific role of th is  p a r t  of the  hor- 
mona l  molecule in i ts  biological  act ivi t ies.  The purpose  of 
the  p resen t  s tudy  was to  de te rmine  the  hydroosmot i c  
(increase in frog ur inary  b ladder  wa te r  permeabi l i ty)  and 
natr i fer ic  (s t imulat ion of frog skin act ive  sodium t rans-  
port)  potencies  of th is  series of analogues.  

Table I. Ring structure of oxytocin analogues tested. 
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Table 1I. Natriferic and hydroosmotie activities of oxytoein analogues 
with modified ring structure 

Compound Natriferic actiyity Hydroosmotic activity 
(Units per rag) (Units per rag) 

Experimental. The following analogues ~ were used (see 
Table I) : DCOT-16 = d e a m i n o - c a r b a - l - o x y t o c i n  (e deami-  
no cys ta th ion ine-oxy t0c in ) -DCOT-6  ~ = deamino-carba-  
6-oxytocin  (/5 deamino-cys t a th ion ine -oxy toc in ) -DDCOT* 
= deamino dicarba  1 ,6-oxytoc in  (~ aminosuber ic  acid 
1 ,6 -oxy toc in ) -DES-S-OT 8 =  deamino  lan th ionine  1,6- 
o x y t o c i n - D E S - S S - O T S =  amino pimelic acid 1 ,6-oxyto-  
cin and H L - O T " ~  d eami n o h o mo l an t h i o n i n e  1 ,6-oxyto-  
cin. They  were syn the t i zed  by  Dr. K. Jo~r  5 and  coworkers,  
of the  In s t i t u t e  of Organic Chemis t ry  and  Biochemis t ry ,  
Czechoslovak A c a d e m y  oI Science, Prague.  Syn the t i c  oxy- 
tocin used as the  s t a n d a r d  for t he  biological  assays was 
purchased  f rom Sandoz  and Spofa. 

The hyd roosmot i c  effect  (increase in t he  ne t  wa te r  flow 
along an osmot ic  gradient)  was measured  on the  isolated 
frog b ladder  (Rana esculenta) using a prev ious ly  descr ibed 
t echn ique  ~~ In  the  course of each exper iment ,  dose-re- 
sponse  re la t ionships  (cumulat ive  doses technique)  were suc- 
cessively de t e rmined  1. for oxy toc in  used as a s tandard ,  
2. for the  analogue t e s t ed  and 3, for oxy toc in  again, to  t e s t  
t he  m a i n t e n a n c e  of the  b ladder ' s  reac t iv i ty .  The natr i fer ic  
effect  (s t imulat ion of ac t ive  sodium t ranspor t )  was  mea- 
sured by  t h e  increase in cur ren t  f lowing t h ro u g h  the  shor t -  
c i rcui ted ~i frog skin. The expe r imen ta l  p rocedure  was si- 
mi lar  to  t h a t  used for the  hydroosmot i c  exper iments .  

The biological p o t e n c y  of t he  indiv idual  compounds  in 
re la t ion to t h a t  of oxy toc in  was ca lcula ted  as the  ra t io  of 
t he  th resho ld  doses of oxy toc in  and  analogue de t e rmined  
on the  same preparat iofl .  

In t r ins ic  ac t iv i t ies  are measured  by  the  m a g n i t u d e  of 
the  m a x i m u m  response  e s t ima ted  f rom the  double  reci- 
procal  plot.  They  were expressed as a pe rcen tage  of the  
intr insic  ac t iv i ty  of oxytocin .  Aff in i ty  was measured  ac- 
cording to  EGGZNA et al. ~z by  the  pD~ value (negat ive log- 
a r i t hm of t he  ho rmone  concen t ra t ion  in t he  m e d i u m  eli- 
ci t ing hal f  t he  m a x i m u m  response).  

Results. As ind ica ted  in Table  II ,  the  subs t i tu t ion  o f  
one or b o t h  su lphur  a toms  in t he  molecule of oxy toc in  as 
well as the  modi f ica t ion  of the  ring size are compat ib le  w i th  

OxytoeiI~ 450 450 
DCOT-1 7.234- 1.01 (10) 8.61i  2.67 (12) 
DCOT-6 49.46_-~ 7.67 (11) 40.21~ 6.98 (14) 
DDCOT 26.18:}= 3.25 (6) 11.61~ 1.71 (14) 
DES-S-OT 39.97i12.16 (7) 30.394- 4.56 (16) 
DES-SS-OT 8.80-~ 1.22 (9) 10.94:t= 2.77 (13) 
HL-OT 42.85~11.83 (7) 31.26jc11.37 (12) 

Activities were determined from the threshold doses ratio (see 
Methods). One natriferic or hydroosmotie unit is defined as the 
activity of one international unit of synthetic oxytoein, Values are 
means~ SD. The number of experiments is indicated in parentheses. 
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Table IIL Affinities and intrinsic activities of oxytocin analogues with modified ring structure 

Compound Natriieric test Hydroosmotic test 

pD2 1A pD2 IA 

Oxytoein 8.13 100 =L (15) 8.13 100 4- (17) 
DCOT-1 6.66 103 ~7.20. (5) 6.45 48.8~ 5.4 (7) 
DCOT-6 7.20 83.64-5.0 (6) 7.02 7.024-17.4 (7) 
DDCOT 6.55 74.6~:8.3 (5) 6.62 69.4:t: 6.0 (7) 
DES-S-OT 6.77 82.24-3.7 (6) 7.08 85.64- 5.6 (7) 
DES-SS-OT 6.24 69.84-5.8 (8) 6.71 85.3:dz 5.6 (7) 
HL-OT 6.64 78.5• (6) 6.94 87.14- 4.8 (8) 

Intrinsic activities (IA) are expressed as % of oxytocin intrinsic activity used as a standard. Values are means 4- SD, The number of experi- 
ments is iizdicated in parentheses. 
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t h e  m a i n t e n a n c e  of b o t h  na t r i f e r i c  a n d  h y d r o o s m o t i c  ac- 
t iv i t ies .  However ,  t he  biological  po tenc ies  of t he  ana logues  
t e s t ed  decrease  b y  a t  leas t  one order  of m a g n i t u d e  com- 
p a r e d  to t h a t  of oxytoc in .  F u r t h e r m o r e ,  t h e  loss in  na t r i -  
feric a c t i v i t y  is v e r y  s imi la r  to  t h e  loss in  h y d r o o s m o t i c  
ac t iv i ty .  

The  d a t a  g iven  in Tab le  I I I  i nd i ca t e  t h a t  t he  modif i -  
ca t ions  i n t r o d u c e d  in t he  s t r u c t u r e  of t he  oxy toc in  r ing  
af fec t  t h e  a p p a r e n t  a f f in i ty  for t h e  r ecep to r  a n d  t he  in- 
t r ins ic  a c t i v i t y  of t h e  h o r m o n e  r ecep to r  complex  in diff- 
e ren t  ways.  Compar i son  of DCOT-1,  DCOT-6 a n d  D D C O T  
shows t h a t  t h e  two  su l phu r  a t o m s  are  n o t  equ iva len t .  I n  
b o t h  t he  na t r i f e r i c  a n d  h y d r o o s m o t i c  tests ,  t h e  replace-  
m e n t  of t h e  S a t o m  in pos i t ion  1 b y  a CI.I 2 g roup  leads to a 
more  p r o n o u n c e d  decrease  in  a f f in i ty  t h a n  t i le  s ame  re- 
p l a c e m e n t  in pos i t ion  6. T he  decreases  in  a f f in i ty  i nduced  
b y  r e p l a c e m e n t  of one or o t h e r  of t h e  S a t o m s  are n o t  cu- 
m u l a t i v e ;  pD~ va lues  for  D D C O T  are  v e r y  close to  those  
of DCOT-1.  On t he  o the r  h a n d ,  na t r i f e r i c  a n d  hydroos -  
mo t i c  i n t r in s i c  ac t iv i t i e s  are u n e q u a l l y  modif ied.  T h e  in- 
t r ins ic  h y d r o o s m o t i c  a c t i v i t y  of DCOT 1 decreases  b y  a 
f ac to r  of 2 while  i ts  in t r ins ic  na t r i f e r i c  a c t i v i t y  (Figure) 
r e m a i n s  u n c h a n g e d .  I n  b o t h  tes ts ,  t h e  in t r in s i c  a c t i v i t y  of 
D D C O T  is s ign i f i can t ly  lower t h a n  t h a t  of oxytoc in .  Fi-  
na l ly  (Table  I I I )  mod i f i ca t i on  of t he  r ing  size in  D E  S- S-OT, 
D E S - S S - O T  a n d  H L - O T  is c o m p a t i b l e  w i t h  t h e  ma in -  
t e n a n c e  of a t  leas t  80% of t h e  in t r ins ic  a c t i v i t y  of t he  par-  
en t  oxytoc in .  

Discussion. The  o b s e r v a t i o n  t h a t  d e a m i n o  c a r b a - a n a -  
logues are able  to  el ici t  h y d r o o s m o t i c  and  na t r i f e r i c  re- 
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Hydroosmotic dose-response relationships for oxytocilt dealnino- 
earba analogues. Ordinates: increase in net water flow above the 
restiag value. (Frog bladder incubated with Ringer inside and 20-fold 
diluted Ringer outside: osmotic gradient: 230 mOsm/1). O, Oxytoein; 
O, DCOT-6; ~), DDCOT; ~ ,  DCOT-1. 

sponses  b y  frog ep i the l ia l  ceils conf i rms  the  p rev ious  con- 
clusion a, 4 t h a t  t h e  presence  of a d i su lph ide  br idge  in t h e  
h o r m o n a l  molecule  is no t  a p re requ i s i t e  for  ac t iv i ty .  

Compar i son  of t h e  ac t iv i t i e s  of t h e  m o n o  a n d  d i ca rba  
ana logues  on  t he  one hand ,  and  of DCOT 1 and  DCOT 6 on 
t he  o ther ,  shows t h a t  t he  pos i t ion  of t he  su lphur  a t o m  re- 
p l a c e m e n t  p lays  a n  i m p o r t a n t  pa r t .  A l t h o u g h  t h e  precise  
c o n f o r m a t i o n  of these  ana logues  is no t  ye t  known,  c i rcu la r  
d ich ro i sm d a t a  for d e a m i n o  c u r b s  ana logues  ind ica te  t h a t  
t he i r  bas ic  s t r u c t u r a l  p a r a m e t e r s  are s imi la r  23. T h u s  t h e  
differences  obse rved  be tween  these  ana logues  m i g h t  re- 
f tect  a specific role of su lphu r  a t o m s  in t h e  h o r m o n e  re- 
cep tor  i n t e r a c t i o n  r a t h e r  t h a n  t he  consequences  of impor -  
t a n t  s t r u c t u r a l  modi f i ca t ions  of t he  whole  molecule  in- 
duced  b y  S-CH~ in t e rchange .  

F rog  skin  a n d  b l adde r  recep tors  are less sens i t ive  to  a 
mod i f i ca t ion  of t he  size of t he  h o r m o n e  r ing  t h a n  are t he  
r a t  u t e rus  a n d  k i d n e y  recep tors  13. T h u s  D E S - S - O T ,  a n  
ana logue  w i t h  a r educed  r ing  size, a n d  H L O T ,  a n  ana-  
logue w i t h  a n  en la rged  r ing  size, h a v e  s imi la r  na t r i fe r ic  
and  h y d r o o s m o t i c  ac t iv i t ies ,  whi le  14 t he  u t e ro ton i c  a n d  
an t i d iu r e t i c  ac t iv i t i e s  of H L - O T  are respec t ive ly  6, 7 and  
3 t i m e s  h ighe r  t h a n  those  of D E S - S - O T .  

Desp i te  t he  fac t  t h a t  h y d r o o s m o t i c  and  na t r i f e r i c  re- 
sponses  were m e a s u r e d  on  d i f fe rent  s t ruc tures ,  t he  obser-  
v a t i o n  t h a t  DCOT~ e x h i b i t s  d i f fe rent  in t r ins i c  ac t iv i t i es  in  
t h e  two t e s t s  in  in  l ine  w i t h  t he  p rev ious  p roposa l  (for 
review, see 15) t h a t  d i f fe ren t  r ecep tors  are  i nvo lved  in t he  
h y d r o o s m o t i c  a n d  na t r i f e r i c  responses .  

Rdsumd. Des ana logues  dCamin6s de l 'ocytocine ,  duns  
lesquels  l ' a t o m e  de S e n  pos i t ion  1, 6 ou 1 et  6 a 616 rem-  
plac6 p a r  u n  rad ica l  CH v de m ~ m e  que  des ana logues  dC- 
aminCs d o n t  la p a t t i e  cyc l ique  a 616 raccourc ie  ou allongCe, 
r e s t e n t  capab les  d ' a u g m e n t e r  la permCabi l i t6  ~ l ' eau  de la 
vessie on le t r a n s p o r t  ac t i f  du  sod ium p a r  la peau  de la 
grenouil le .  L'ensemble des s u b s t i t u t i o n s  6tudiCes rCduit  
de man ig re  i m p o r t a n t e  (85 & 300 fois) l ' a f f in i t6  du  pep t ide  
p o u r  son rCceptenr  et  af fecte  de mani~re  va r i ab l e  son act i -  
v i t6  in t r ins~que .  
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Chromosomal Polymorphism in the Phyllostomatid Bat, M i m o n  c r e n u l a t u m  (Geoffroy) 

The  ch romosomes  of 49 species of b a t s  of t he  f a m i l y  
P h y l l o s t o m a t i d a e  h a v e  b e e n  descr ibed  based  on  t h e  ex- 
a m i n a t i o n  of 441 spec imens  1-13. I n  on ly  two  species, 
2FIesophylla macconelli8, 9 a n d  Uroderma magnirostrum so, 
h a v e  c h r o m o s o m a l  p o l y m 0 r p h i s m s  been  repor ted .  W e  
h a v e  found  an  a d d i t i o n  p o l y m o r p h i c  c h r o m o s o m a l  s y s t e m  
in spec imens  of Mimon crenulatum col lected I ronl  local i t ies  
in  Tr in idad ,  Colombia ,  a n d  Peru ,  s p a n n i n g  a d i s t ance  of 
more  t h a n  1500 miles.  

Spec imens  were o b t a i n e d  b y  use of m i s t  ne t s  f rom 
n a t u r a l  popu l a t i ons  a n d  k a r y o t y p i c  p r e p a r a t i o n s  were 

m a d e  f rom in  v ivo  cu l tures  of bone  m a r r o w  3. A m i n i m u m  
of 25 spreads  f rom each  i n d i v i d u a l  was  examined .  V o u c h e r  
spec imens  f rom Pe ru  were  depos i t ed  in t h e  col lect ions of 
t h e  L o u i s i a n a  S t a t e  U n i v e r s i t y  M u s e u m  of Zoology 
(LSUMZ) 1~ a n d  t he  M u s e u m  of V e r t e b r a t e  Zoology, Uni -  
ve r s i t y  of Cal i fornia  (MVZ) a n d  t he  m a t e r i a l  f r om Co- 
l o m b i a  a n d  T r i n i d a d  is in  The  Museum,  Texas  Tech  Uni -  
ve r s i t y  (TT). 

A t o t a l  of 20 spec imens  was e x a m i n e d  (8 f rom Tr in idad ,  
6 f rom Colombia ,  a n d  6 f rom P e r u ) a n d  all  h a d  a diploid 
n u m b e r  of 32. C h r o m o s o m a l  d a t a  for t h e  20 spec imens  are 


