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Eine ausffihrliehe Beschreibung unscrer Arbeit wird in der Zeit- 
schrift ~Chemick@ listy,, erscheinen. 

M. KUT£fiEK, M. VAL~:.NT~. und  F. I cnA 

Landwirtscha/tliche Hochschule in Prag, Abteilung 
Chemic, den 5. Januar 1957. 

Swrnmary 

The  d i s t r i b u t i o n  of a scorb igen  in var ious  o rgans  of 
koh l rab i  dur ing  v e g e t a t i o n  sugges t s  t h a t  a scorb igen  
p r o b a b l y  p l ays  a p a r t  in t h e  m e t a b o l i s m  of t he  indole  
g r o w t h - s u b s t a n c e s  of n u m e r o u s  Brass icacae .  

Influence of Estrogen and Progesterone on the 
Oxygen Consumption of Rats,  with Reference to 

the Role Played by the Thyroid 

The  a d m i n i s t r a t i o n  of smal l  doses  of e s t rogen  in  a 
single dose  or  w i th in  a s h o r t  d u r a t i o n  of t ime ,  s t i m u l a t e s  
t h y r o i d  a c t i v i t y  (EPSTEIN a n d  WOLTERINK ~, MONEY et 
al.L and  REINEKE a n d  SOLIMAN~). In  ra ts ,  SOLIMAN 4 
found  t h a t  the  o x y g e n  c o n s u m p t i o n  is g r ea t e r  du r ing  
es t rus  t h a n  dur ing  t h e  o t h e r  s tages  of t he  r e p r o d u c t i v e  
cycle. The  rise in o x y gen  c o n s u m p t i o n  of r a t s  du r ing  
es t rus  was  also a c c o m p a n i e d  w i t h  i nc reased  t h y r o i d  
a c t i v i t y  (SoLIIvIAN and  REINEKE 5 a n d  FELDMAN6). T h e  
chronic  a d m i n i s t r a t i o n  of large doses  of es t rogen ,  
e i ther  has  no effect  on the  t h y r o i d  (SoLIMAN a n d  
REINEKE ~) or has  a dep res s ing  effect  on i t  (EMGE and  
LAQUEUR8). 

1 D. EPSTEIN and L. F. WOLTERINK, Poultry Sei. ~8, 763 (1949). 
2 W. L. MONEY, L. KRISCHNER, L. KRAINTZ, P. I~{ERRILL, and 

R. W. RAWSON, J. Clin. Endoerin. lO, 1282 (1950). - W. L. MONE~¢, 
L. KRAINTZ, J. FAGER, L. KRINCHNER, and R. W. RAWSON, Endo- 
crinology 48, 68~ (1951). 

3 E. P. REINEKE and F. A. SOLIMAN, Iowa State Coll. J. Sci. 28, 
67 (1953). 

4 F. A. SOLIMAN, Egypt. Vet. Med. J. 1, 37 (1954). 
5 F. A. SOIA~IAN and E. P. REINLKE, Amer. J. Physiol. 178, 89 

(19541 . 
6 j .  D. FELDMAN, Endocrinology 58, 327 (1956). 
7 F. A. SOLIMAN and E. P. REINEKE, Amer. J. Physiol. 183, 63 

(1953). 
s L. A. EMGE and G. L. LAQUEUR, Endocrinology 29, 96 (1941). 

P r o g e s t e r o n e  is k n o w n  to  exercise  a t h e r m o g e n i c  effect 
w h i c h  is no t  m e d i a t e d  t h r o u g h  the  t h y r o i d  (RoTHSCmLD 
and  RAPPORTS). A single in jec t ion  of 0.4 mg  of pro- 
ges t e rone  decreases  t he  u p t a k e  of r ad ioac t ive  iodine by 
the  t h y r o i d ,  whi le  0.8 mg  inc reased  t h y r o i d  uptake  of 
r a d i o a c t i v e  iodine  (SOLIMAN a n d  REINEKE~). I t  was 
i n t e n d e d  in t he  p r e s e n t  i n v e s t i g a t i o n  to  s t u d y  the  effects 
of e s t rogen  and  p roges t e rone  on the  o x y g e n  consump- 
t ion  of ra ts ,  a n d  to  clar i fy t he  role p l a y e d  b y  t h e  thyroid 
u n d e r  t hese  condi t ions .  

28 m a t u r e  male  a lb ino  ra ts ,  w i t h  a b o d y  we igh t  rang- 
ing f rom 160-180 g were  used in th is  e x p e r i m e n t .  12 rats 
were  c a s t r a t e d ,  i0  c a s t r a t e d - t h y r o i d e c t o m i z e d  and the 
r e s t  were  k e p t  as cont ro ls .  The  ra t s  were  t h e n  divided 
in to  5 g roups  of 5 or 6 ra t s  each.  A g roup  of castrated 
r a t s  and  a n o t h e r  of c a s t r a t e d - t h y r o i d e c t o m i z e d  ones 
were  in j ec t ed  w i t h  2 l*g of es t rad io l  monobenzoate 
c o n t a i n e d  in 0.2 ml  of c o t t o n s e e d  oil. 24 h later,  their 
o x y g e n  c o n s u m p t i o n  was m e a s u r e d  by  the  use of a 
c losed c i rcui t  a p p a r a t u s  a d o p t e d  b y  MACLAGAN and 
SHEAHAN 10. The  s a m e  g roups  of an ima l s  were then 
i m m e d i a t e l y  i n j ec t ed  i n t r a p e r i t o n e a l l y  w i th  one dose of 
0-4 mg  p r o g e s t e r o n e  c o n t a i n e d  in  0.2 ml  of cottonseed 
oil. The i r  o x y g e n  c o n s u m p t i o n  was  again  determined 
a f te r  48 h f rom p roges t e rone  a d mi n i s t r a t i o n .  

E a c h  r a t  of t he  o t h e r  g roups  of c a s t r a t e d  and  castrated- 
t h y r o i d e c t o m i z e d  ones  was  in j ec t ed  intraperitoneall_v 
wi th  a single dose  of 0.4 mg p roges te rone .  The  oxygen 
c o n s u m p t i o n  of these  ra t s  was  t h e n  d e t e r m i n e d  48 h 
a f t e r  t h e  p r o g e s t e r o n e  in iec t ion .  The  d a t a  were  analysed 
s ta t i s t i ca l ly ,  us ing  t h e  ' t '  t e s t ,  for e v a l u a t i n g  the dif- 
fe rences  b e t w e e n  the  averages .  

As i t  a p p e a r s  in t he  a c c o m p a n y i n g  table ,  castration 
of male  r a t s  r esuI ted  in a s ign i f ican t  d r o p  in oxygen 
c o n s u m p t i o n  as c o m p a r e d  wi th  the  controls .  Thyroid- 
e c t o m y  of c a s t r a t e d  ra t s  r e su l t ed  in a fu r the r  drop in 
o x y g e n  c o n s u m p t i o n .  The  a d m i n i s t r a t i o n  of 2 l,g of 
es t rad io l  b e n z o a t e  in a s ingle dose  increased  the oxygen 
c o n s u m p t i o n  of c a s t r a t e d  ra ts ,  b u t  h a d  no effect on 
c a s t r a t e d - t h y r o i d e c t o m i z e d  ones.  These  f indings indicate 
t h a t  t h e  s t i m u l a t i n g  ef fec t  of e s t rogen  on oxygen con- 
s u m p t i o n  is no t  a d i rec t  one, b u t  seems to  be mediated 
t h r o u g h  the  thyro id .  

The  a d m i n i s t r a t i o n  of p r o g e s t e r o n e  caused an in- 
crease  in t h e  o x y g e n  c o n s u m p t i o n  of b o t h  cas t ra ted ,  and 
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The effects of estrogen and progesterone on the oxygen consumption of castrated and eastrated-thyroideetomized rats 

Group No. 

I 

II 

11I 

IV 

V 

Operative Procedure 

Control 

Castrated 

Castrated 

Castrated-Thyroidectomized . . 

Castrated-Thyroidectomized . . 

Number of 
Animals 

Oxygen Consumption in ml/100 g Body VVeight per hour 

No. 
Treatment 

124.12 
~:7.41 * 
100.21 
~ 6 - 1 0  

98.42 
4-2'97 

59.63 
:~5.99 

67.26 
=k3.00 

Estrogen 

139-40 
± 5-59 

64-97 
i 4 " 1 7  

Progesterone 

137.99 
~ 2 . 8 5  

97.70 
~: 3.83 

Estrogen- 
Progesterone 

147.46 
± 5.26 

93-65 
4- 1-99 

* Standard error. 
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c a s t r a t r e d - t h y r o i d e c t o m i z e d  rats .  This  shows  clear ly 
that  th is  s t i m u l a t i n g  ef fec t  of p r o g e s t e r o n e  to  general  
metabol ism is e i t he r  a d i r ec t  one  or t h r o u g h  o t h e r  
pa thways  t h a n  t h e  t h y r o i d .  

W h e n  ra t s  were  t r e a t e d  wi th  es t rogen ,  fol lowed by  
progesterone the i r  o x y g e n  c o n s u m p t i o n  d id  no t  differ  
s ignif icantly f rom t h a t  of r a t s  t r e a t e d  wi th  e i ther  of 
these h o r m o n e s  alone.  
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Rdsumd 
Une seule dose de 2 #g d ' e s t r ad io l  a augmen t6  la 

consommat ion  d ' o x y g 6 n e  des r a t s  castr6s,  s e u l e m e n t  
quand les t h y r o i d e s  6 t a l en t  in tac tes .  Une  dose un ique  
de 0,40 m g  de p roges t6 rone  a a u g m e n t 6  aussi  la con-  
sommat ion  d 'oxyg&ne des  r a t s  castr6s,  en pr6sence  ou 
absence des  t hy ro ides .  A c e s  doses,  il n ' y  a ni s y n e r g i s m e  
ni a n t a g o n i s m e  en t r e  l ' e s t rog6ne  et  le p roges t6 rone  d a n s  
leur inf luence  sur  la c o n s o m m a t i o n  d ' oxyg6ne .  

An Electron Microscope Study of Nerves 
in the Corneal Epithelium 

There has  been  a l o n g - s t a n d i n g  d i f ference  of op in ion  
as to w h e t h e r  or  n o t  ce r ta in  epi thel ia l  n e r v e - e n d i n g s  are  
intracellular.  The  bes t  k n o w n  e x p o n e n t  of t h e  in t ra -  
cellular v iew was  BOEKE, who pub l i shed  his p r inc ipa l  
paper on t h e  sub j ec t  in 1925~; p a r t  of his work  was on 
the cornea  in v e r t e b r a t e s .  The  ques t ion  has  been discuss-  
ed more r e c e n t l y  b y  gANDER a n d  WEDDELL 2, who  were 
unable to  agree  w i t h  ]3OEKE t h a t  t he re  are a n y  in t ra -  
cellular n e r v e - e n d i n g s  in the  cornea,  and  b y  ABRAHAM a, 
who was  also unab l e  to  f ind in t r ace t lu l a r  ne rves  in t h e  
corneal ep i the l ium.  

An i n v e s t i g a t i o n  of t h e  i n n e r v a t i o n  of t h e  co rnea  in 
mice, us ing e lec t ron  microscopy ,  h a s  s h o w n  t h a t ,  in a 
sense, b o t h  s ides  are  r ight .  The  a c c o m p a n y i n g  i l lus t ra-  
tions show the  pos i t ion  of t he  ne rve  f ibres r unn ing  in t he  
basal layer  of t he  e p i t h e l i u m  of mouse  cornea,  f ixed in 
buffered o s m i u m  t e t rox ide .  The  fibres,  m o s t  of which  are 
less t h a n  ha l f  a mic ron  in d i ame te r ,  are cu t  in app rox i -  
mately t r a n s v e r s e  sec t ion ;  t h e y  have  emerged  f rom the  
Schwann cell s h e a t h  before  r e ach ing  th i s  poin t .  I t  will 
be seen t h a t  t h e  f ibres  lie in deep  grooves  in t h e  base  of 
the epi the l ia l  cells, w r a p p e d  a r o u n d  by  the  m e m b r a n e  
of the cell in  such  a w a y  tha t ,  t h o u g h  t h e y  are  e x t e r n a l  
to the cell m e m b r a n e ,  t h e y  are in a sense  i n t e r n a l  to  the  
cell. BOEK~'S d r a w i n g s  of t he  cornea l  ep i the l ium of frogs 
and of Falco show f ibres  in j u s t  th i s  pos i t ion ,  t h o u g h  he 
could not,  us ing the  l igh t  microscope ,  m a k e  ou t  the  de-  
tails of t h e  course  of t h e  cell m e m b r a n e s .  ZANDER and  
WEDDELL also s t a t e  t h a t  t h e  ne rve  fibres of th is  p lexus  
are not  b e n e a t h  the  basa l  layer  of epi the l ia l  cells b u t  
within i t ;  t h e y  t h o u g h t  t h a t  t h e  f ibres  were  r u n n i n g  
between the  cells r a t h e r  t h a n  enclosed  w i th in  t h e m .  

BOEKE'S d r a w i n g s  also show in t race l lu la r  ne rve  
fibres in t h e  ou te r  l ayers  of t h e  cornea l  ep i t he l i um.  The  
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p r e s e n t  i nves t iga t ion  has  n o t  ye t  gone far  enough  to  
s t a t e  p o s i t i v e l y  w h e t h e r  t he  f ibres which  have  r i sen  
a b o v e  t h e  basa l  l ayer  are enclosed  or not .  S t r u c t u r e s  
which  a p p e a r  to  be ne rve  f ibres  have  been  seen in t h e  
i n t e r m e d i a t e  layers  of t h e  ep i the l ium,  and  in t he  inner  
layers  of t he  f l a t t e n e d  cells, s o m e t i m e s  in shal low grooves  
a n d  s o m e t i m e s  b e t w e e n  the  cells; it  is h o w ev e r  m u c h  
more  d i f f i cu l t  to  iden t i fy  ne rve  f ibres wi th  c e r t a i n t y  in 
t h e  o u t e r  l ayers  of the  ep i the l ium,  for t h e y  do no t  t he re  
h a v e  so r egu la r  an o r i e n t a t i o n  as t h e y  do in the  basa l  
layer ,  and  so m a y  be confused  wi th  t h e  i n t e r d i g i t a t i n g  
processes  of t h e  ep i the l ia l  cells, de sc r ibed  by  J AKUS ~. 

Boundary between two epitheIial 
cells of the basal layer Nucleus of epithelial eelI 

Nerve fibres in transverse scction Substantia propria 

lqg. 1.--Mouse cornea. ])iagram made by tracing from an electron- 
micrograph, showing parts of two epithelial cells of the basal layer, 
and nerve fibres cut in transverse section. The thickness and spacing 

of the celI membranes has been exaggerated. 

~VERG.X.LL 5 has  s h o w n  t h a t ,  in the  s en s o ry  e p i t h e l i u m  
of the  c r i s tae  ampu l l a r e s  of t he  ear, t he  s u p p o r t i n g  cells 

Cell membrane 
Mitoehondria in nerve fibre of nerve fibre 

iW<  
Cell membrane of epithelial 

cell of the basal layer 

Fig. 2 . -  Mouse cornea. Tracing from an electron-micrograph show- 
ing a fine nerve fibre in transverse section, enclosed within a cell of 

the basal layer of the epithelitnn. 

s u r ro u n d  the  ne rve  f ibres a f t e r  t h e y  emerge  f rom the  
S c h w a n n  cells a t  t he  base  of the  ep i t he l i um.  In  t he  
cornea,  u n d i f f e r e n t i a t e d  ep i the l i a l  ceils are  in a s imi lar  
close r e l a t ionsh ip  to  the  n e r v e  f ibres.  
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