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Effects of oxytoein, peptides Ib and II, and of insulin on the forma- 
tion of 14C0~ and lipogenesis from [ 1-14C] glucose by rat epididymal 
adipose tissue in vitro 

Substance added No. of Radioactivity~ Incorporated into 
(concentration) experi- CO3b total lipids b 

mente 

None (control) 13 9.23 15.5 
(5.94-17.4) (7.17-22.4) 

Oxytocin 6 23.6 a 45.6 ~ 
(0.66/~g/ml) (12.3-30.9) (7.82~1.2) 
Peptide Ib 5 32.7 a 40.5 a 
(0.66pg/ml) (22.6-38.7) (26.5-56.7) 
Peptide II 6 10.9 20.9 
(1.5pg/ml) (6.23-24.5) (8.99-38.3) 
Peptide II 5 45.4 a 66.5 a 
(15pg/ml) (37.3-51.3) (43.4-80.8) 
Insulin 5 28.1 a 49.9 a 
(1 mU/ml) (27.9-34.1) (37.6-55.8) 

Thousands of epm/100 mg tissue, b Top: median, below (in paren- 
theses): minimum and maximum values. Statistical significance of 
the differences from the control values determined by the Mann- 
Whitney test 13. e p = 0.02, a p < 0.002. 

a b s o r b e d  d u r i n g  30 min .  T o t a l  l ip ids  were e x t r a c t e d  w i t h  
c h l o r o f o r m - m e t h a n o l  (2:1,  v /v)  a n d  t he  e x t r a c t  was  
w a s h e d  as desc r ibed  b y  FOLCH e t  al. 18. T he  r a d i o a c t i v i t y  
of s amples  d issolved in t o l uene  sc in t i l l a t ion  f lu id  (SLT  31, 
Tesla,  Czechos lovakia)  was  m e a s u r e d  w i t h  a s c in t i l l a t i on  
s p e c t r o m e t e r  (Tracer lab ,  Chicago,  USA) .  S y n t h e t i c  oxy-  
toc in  (purif ied b y  c o u n t e r c u r r e n t  d i s t r i bu t i on )  a n d  t h e  
pep t i de s  I b  a n d  I I  were ava i l ab l e  f rom ear l ier  work ;  
c rys t a l l i ne  insu l in  (Novo,  D e n m a r k )  was  used  for  com- 
par i son .  

T h e  resu l t s  in t h e  T a b l e  con f i r m  t h e  insu l in- l ike  effect  
of o x y t o c i n  on  r a t  e p i d i d y m a l  ad ipose  t i ssue  in v i t ro .  
Moreover ,  t he  t h i o e t h e r  ana logue  of o x y t o c i n  (Ib) is seen 
to  be  a b o u t  as ac t ive  as  o x y t o c i n  in  e n h a n c i n g  c a r b o n  
d iox ide  f o r m a t i o n  a n d  l ipogenesis  f rom glucose b y  t h i s  

p r e p a r a t i o n .  The  p e p t i d e  I I  also shows  th i s  insu l in- l ike  
effect  b u t  i ts  p o t e n c y  (per mole) is on ly  a b o u t  1/t 0 of t h a t  
of oxy toc in .  

I t  c an  be  conc luded  t h a t ,  l ike o t h e r  biological  effects  of 
oxytoc in ,  i t s  ' insu l in- l ike '  a c t ion  on  ad ipose  t i ssue  does  
n o t  f u n c t i o n a l l y  i nvo lve  t h e  d i su lph ide  b o n d  b u t  is as- 
soc ia ted  w i t h  more  genera l  f ea tu re s  of i t s  mo lecu la r  a rch i -  
t ec ture .  A closer  s t r u c t u r a l  a p p r o a c h  to t h e  d i su lph ide -  
b r idged  region of t he  insu l in  cha in  A as in  I I  does  no t  
enhance ,  b u t  r a t h e r  decreases  t he  ' insu l in - l ike '  a c t ion  on  
t h e  e p i d i d y m a l  f a t  pad .  Th i s  f ind ing  raises f u r t h e r  d o u b t s  
a b o u t  t h e  poss ib i l i ty  t h a t  t h e  ' insu l in - l ike '  ef fects  of oxy-  
toc in  a re  due  to  i t s  s t r u c t u r a l  r e s e m b l a n c e  to  a p a r t  of t h e  
insu l in  molecule.  O n  t he  o t h e r  h a n d ,  t he  co r re l a t ion  be- 
t w e e n  t he  ' insu l in - l ike '  effect  a n d  t he  o x y t o c i n  a c t i v i t y  of 
pep t ides  r e l a t ed  to  t h e  n e u r o h y p o p h y s i a l  h o r m o n e s  3 also 
b r e a k s  d o w n  for pep t i de  I I s ince i t  possesses  no  d e t e c t a b l e  
u t e r o t o n i c  a c t i v i t y  30. 

Zusammen/assung. Es  wi rd  mi t t e l s  s y n t h e t i s c h e r  Pep-  
t ide  (Ib, II) bewiesen,  dass  eine D i s u l p h i d g r u p p e  f l i t  die 
~dnsul in/ ihnl iche,  W i r k u n g  yon  m i t  d e m  O x y t o c i n  ver-  
w a n d t e n  P e p t i d e n  a m  F e t t g e w e b e  de r  R a t t e n e p i d i d y m i s  
n i c h t  n o t w e n d i g  ist. S o m i t  wi rd  ein yon  D i s u l p h i d a u s -  
t a u s c h  abh / ing ige r  V ¢ i r k u n g s m e c h a n i s m u s  ansgeschlossen .  

T. BRAUN, K. JOgT 
a n d  J. ]{UDINGER 

Institute/or Human Nutrition, Praha-Kr~ a~,d 
Institute o/Organic Chemistry and Biochemistry, 
Czechoslovah Academy o/Science, Praha-Dejvice 
(Czechoslovakia), 20 May 1968. 

is j .  FOLCH, M. LEES and G. H. STANLEY, J. biol. Chem. 226, 497 
(1957). 

19 S. SIEGELS, Nonparametric Statistics /or the Behavioral Sciences 
McGraw-Hill Book Co., Inc., New York 1956). 

~o Determined by Dr. I. KREJ(~i, Research Institute for Pharmacy 
and Biochemistry, Prague. 

Inhibition of Large Distal Tooth Formation in Male Medaka, Oryz ias  lat ipes ,  by Estradiol 

I n  t h e  ma le  m e d a k a ,  a t o o t h  c a r p  (Oryzias latipes), large  
d i s t a l  t e e t h  o n  t h e  m a x i l l a e  a n d  m a n d i b l e  a p p e a r  w h e n  t h e  
m e d a k a  is young ,  a t  t h e  s t age  w h e n  t o t a l  b o d y  l e n g t h  is 
a b o u t  22 m m .  The  n u m b e r  of large  t e e t h  g r a d u a l l y  in- 
c reases  to  a b o u t  6 in  each  j aw  b y  t h e  t i m e  t o t a l  b o d y  l e n g t h  
r eaches  30 m m  1. The  females  h a v e  no  la rge  d i s ta l  t e e t h  
d u r i n g  t h e  g r o w t h  s t age  a t  22-30  m m  t o t a l  b o d y  l eng th .  
However ,  t h e  large  d i s t a l  t e e t h  were  fo rmed  in  y o u n g  
female  m e d a k a s  b y  g iv ing  ma le  sex  h o r m o n e  3. T h e  p r e s e n t  
s t u d y  deals  w i t h  a n  i n h i b i t o r y  ac t ion  of female  sex hor -  
mone,  es t radiol ,  on  t h e  f o r m a t i o n  of t h e  large  t e e t h  in t he  
y o u n g  male .  

F o r t y  y o u n g  m a l e  m e d a k a s  (15-17 m m ) ,  b r e d  in  t h e  
l a b o r a t o r y  a t  Nagoya ,  were a l l o t t ed  to  4 e q u a l  groups .  
G r o u p  1 (controls)  were  g iven  a s t a n d a r d  d ie t  3 w h i c h  
c o n t a i n s  s h r i m p  powder ,  t o a s t e d  whole  ba r l ey  flour,  yeas t  
a n d  green  t e a ;  g roups  2, 3 a n d  4 were g iven  10, 50 a n d  
250/ ,g  of estradiol-17fl  4 pe r  g of s t a n d a r d  diet ,  respec t ive ly ,  
for  3 m o n t h s  ( f rom 15 J u n e  to  15 Sep tember ) .  T o t a l  b o d y  
l e n g t h  a t  t h e  end  of t h a t  t i m e  was  25-29  m m .  F o r  obse rva -  
t i o n  of t h e  t ee th ,  j aws  of t h e  m e d a k a s  were t r e a t e d  w i t h  
2 %  N a O H  for severa l  h, s t a i ned  b y  0.1% a l izar in  S, a n d  
p r e s e r v e d  in glycerine.  

No large t e e t h  were  fo rmed  in  g r o u p  3 (Tab le  a n d  
F i g u r e  B), whe rea s  all male  f ish in t h e  con t ro l  g roup  h a d  
2-7  large  d i s t a l  t e e t h  (F igure  A). The  pap i l l a r  process  o n  
t he  male  ana l  fin, t h e  m o s t  p r o m i n e n t  s e c o n d a r y  sexua l  
cha rac te r i s t i c ,  d i s a p p e a r e d  in fish of g roup  3. I n  g roup  2, 
3 f ish h a d  t h e  f emale  ana l  f in t y p e  a n d  no  la rge  d i s ta l  
t e e t h ,  whi le  t h e  o t h e r  7 f ish h a s  1-5  la rge  d i s t a l  t e e t h ,  
i n d i c a t i n g  t h a t  10 pg  es t r ad io l /g  of s t a n d a r d  d i e t  was  n o t  
e n o u g h  to  i n h i b i t  t he  f o r m a t i o n  of t h e  large  t e e t h  in  ma le  
medakas .  The  d i s a p p e a r a n c e  of pap i l l a r  processes  in  t h e  
ana l  fin para l le ls  t he  i n h i b i t i o n  of large  t e e t h  fo rma t ion .  
T h e  fish in g roup  4 d id  n o t  grow well  a n d  some died,  
sugges t ing  t h a t  t h e  dosage  of e s t r ad io l  was  too  h igh .  

E s t r a d i o l  h a s  a f e m a l e - i n d u c i n g  a c t i o n  on  m e d a k a  f ry  
a n d  100% sex- reve r sa l  in  gene t ic  males  c an  be  o b t a i n e d  
a t  a dosage  level  of 10/~g/g  d ie t  ~. I n  t he  p r e s e n t  exper i -  

t K. TAKEUCHI, Zool. Mag., Tokyo 75, 236 (1966). 
2 K. TAKEUCHI, J. dent. Res. 46, 750 (1967). 
3 T. YAMAMOTO, J. exp. Zool. 137, 227 (1958). 
4 Estradiol-17fl was obtained from Sigma Chenfical Company. 
.5 T. YAMAMOTO and N. MATSUOA, Gen. Comp. Endoer. 3, 101 (1963). 
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Large distal tooth formation in male medaka 
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Group Diet No. Total body length 
(ram) 

Mean (Range) 

Anal fin type No. of large teeth 

c~ ~ ~ Maxillae Mandible 

Mean (Range) Mean (Range) 

(1) Standard diet 10 26.9 (25-29) 
(2) 10/~g estradiolJg standard diet 10 26.8  (25-28) 
(3) 50/*g estradiol/g standard diet 10 25.8  (25-27) 

10 0 0 2.3 (2-4) 1.7 {0-4) 
5 3 2 1.2 (0-3) 1.3 (0-4) 
0 10 0 0 (0) 0 (0) 

D 
Teeth on right maxillary bone of 25 mm male medaka fed with 
standard diet (A) and 50 /ag of estradiol/g of standard diet (B). 
Large distal tooth is seen at left end of the bone in (A). 

men t ,  50/*g of es t radiol /g  of d ie t  was  necessary  to  suppress  
t he  man i f e s t a t i on  of male  sex charac ter i s t ics .  This  m a y  
be i n t e r p r e t e d  as an an t agon i sm b e t w een  exogenous  
es t rogen and  endogenous  male  sex h o r m o n e  l ibera ted  f rom 
the  test is .  

In  t h e  normal  male  medaka ,  large t e e t h  begin  to  deve lop  
when  to ta l  b o d y  l eng th  is a b o u t  20 mm,  e r u p t  f rom oral 
ep i the l ium a t  22 m m  and  fo rma t ion  is comple te  a t  23 ram. 
B o d y  l eng th  of t h e  m e d a k a s  was  15-17 m m  a t  t he  begin-  
n ing  of t he  exper imen t ,  a s tage  well in ad v an ce  of t he  
d e v e l o p m e n t  of large t ee th .  

Es t r ad io t  h a d  no effect  on the  shape  of  t he  smal l  t e e t h  
on the  main  p a r t  of t he  maxi l lae  as shown  in the  Figure  e. 

Zusammen[assung. J unge  MAnnchen von  Oryzias Iatipes 
h a b e n  im Ober-  und  Unte rk ie fe r  grosse Eckzi ihne,  die den  
weibl ichen Tieren fehlen.  Ver f f i t t e rung  yon  50/~g 0 s t r a -  
diol /g N o r m a l f u t t e r  h e m m t  die  B i l d n n g  dieser  Ziihne v61- 
lig, 10 / ,g  nu r  unvolls tXndig.  
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C h r o m o s o m e  N u m b e r s  in Five Spec ies  of P e n t a t o m i d a e  Reut  (Hemiptera  - Heteroptera)  

The  fami ly  s t a tu s  of t he  P la tasp idae ,  A c a n t h o s o m a t i d a e ,  
Cydn idae  and  Scute l ler idae  have  been  recognized  by  
SOUTHWOOD and  LESTON, and  also KERZNER and  JACZEW- 
SKI t. However ,  fol lowing KIRKALDY 2, severa l  au thors ,  
such  as STICHEL and  WAGNER 3, p u t  t he  l a s t -men t ion ed  
family  in t he  Scutel ler inae of the  P e n t a t o m i d a e .  Based on 
cytological  f indings  all these  famil ies  are  charac te r ized  by  
hav ing  12 c h r o m o s o m e s  w i t h  t h e  usual  X X : X Y  de te rmi -  
na t ion  and  c a r y o t y p e  comparab le  w i th  t h a t  of t he  pen t a -  
t o m i d  bugs.  Their  c h r o m o s o m e  n u m b e r  is d i s t inc t  f rom 
the  p e n t a t o m i d  t y p e  which  m a y  be cha rac te r i zed  by  t h e  
presence  of 14 chromosomes .  

The p re sen t  pape r  deals w i th  t he  ch romosomes  of some 
P e n t a t o m o i d e a ,  exc lud ing  t h e  P e n t a t o m i d a e .  

Materials and methods. The  mater ia l s  used were  as 
follows : P l a t a sp idae  : Coptosoma scutellatum Geoffr. ,  Acan-  
t h o s o m a t i d a e :  Elasmucha grisea L., Cydnidae :  Legnotus 
picipes Fall. ,  Scutel ler idae : Phimodera lapponica Zett .  and  
Eurygaster testudinaria Geoffr.  They  were col lected in 
Lubl in  and  Olsz tyn  provinces .  

Aceto-orce in  t e s t e s  squashes  were  m a d e  and  figures h a v e  
been  d r a w n  wi th  the  aid of camera  tucida. × 2400. 

Observations. (1) Coptosoma scutellatum Geoffr.  This  
species, like some o the r s  be longing to  P l a t a sp idae  4, has  
12 chromosomes .  In  t he  spe rma togon ia l  m e t a p h a s e  
(Figure  1), 2 M - c h r o m o s o m e s  could be d i s t ingu i shed  f rom 
the  r ema in ing  ones. T h e y  are  d i s t i nc t l y  larger  t h a n  t h e  8, 
near ly  of t he  same size, au tosomes  and  the  X and  Y corn- 
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British Isles (F. Warne and Co. Ltd., London and New York 
1959). - I. M. KERZNER and T. L. JACZEWSKI, in A Key to the 
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