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c o w o r k e r s  i n v e s t i g a t i n g  t h e  r e l a t i o n  of o r t h o s y m p a t h e t i c  
n e r v o u s  s y s t e m  a n d  t h y r o i d  f o u n d  t h a t  r e d u c t i o n  of 
t h y r o i d  f u n c t i o n  fol lows ce rv i ca l  s y m p a t h e c t o m y .  

I n  o u r  e x p e r i m e n t s  r e p o r t e d  in t h i s  p a p e r  t h e  q u e s t i o n  
was  i n v e s t i g a t e d  w h e t h e r  t h e  a u t o n o m i c  n e r v o u s  s y s t e m  
h a s  a n y  in f luence  on  t h e r m o t h y r i n e - A  sec re t ion .  

I t  is a w e l l - k n o w n  f a c t  t h a t  h o m o i o t h e r m i c  a n i m a l s  
m o d i f y  t h e i r  h e a t  p r o d u c t i o n ,  i .e.  t h e i r  m e t a b o l i c  r a t e  
in  a ho t  e n v i r o n m e n t .  Th i s  r e d u c t i o n  of t h e  b a s a l  m e t a -  
bol ic  r a t e  is ca l led  " s e c o n d a r y  c h e m i c a l  b o d y  t e m p e r a -  
t u r e  r e g u l a t i o n "  b y  PLAUT a n d  WILBRAND 1. AS MANS- 
FELD 2 d e m o n s t r a t e d ,  t h i s  m e c h a n i s m  is c o n t r o l l e d  b y  
t h e  t h y r o i d  g land .  I n  t h e  s e r u m  a n d  in t h e  t h y r o i d  of 
o v e r h e a t e d  a n i m a l s  a s u b s t a n c e - - t h e r m o t h y r i n e  A - - w a s  
found ,  which ,  w h e n  i n j e c t e d  i n t o  n o r m a l  an ima l s ,  de-  
c reases  O 2 - c o n s u m p t i o n  a n d  CO, , -product ion .  

As  gene ra l l y  a c k n o w l e d g e d ,  all  c o m p o n e n t s  9 f b o d y  
t e m p e r a t u r e  r e g u l a t i o n  are  c o n t r o l l e d  b y  a cer / t ra l  co- 
o r d i n a t i o n ,  a n d  so i t  m a y  be  a s s u m e d  t h a t  t h e  s a m e  is 
t h e  case  w i t h  t h e r m o t h y r i n e - A  sec re t ion .  T h e r e f o r e  ex- 
p e r i m e n t s  were  c a r r i e d  o u t  in  w h i c h  t h e  sec re t ion  of 
t h e r m o t h y r i n e  A was o b s e r v e d  a f t e r  t h e  p a r a s y m p a t h e t i c  
n e r v e s  of  t h e  t h y r o i d  h a d  b e e n  severed .  

A t o t a l  p a r a s y m p a t h e c t o m y  of t h e  t h y r o i d  or  of a n y  
o t h e r  o r g a n  can  h a r d l y  be  ca r r i ed  out .  B u t  in  ou r  case  a n  
a p p r o x i m a t e l y  q u a n t i t a t i v e  p a r a s y m p a t h e c t o m y  s e e m e d  
t o  suffice.  T h i s  c a n  b e  e f fec ted  w h e n  b o t h  s u p e r i o r  a n d  
in fe r io r  l a r y n g e a l  n e r v e s  a n d  t h e  f ine  f ibres  c o m i n g  
d i r e c t l y  f r o m  t h e  v a g u s  to  t h e  t h y r o i d  a re  cu t .  A n  u n -  
des i r ed  c o m p l i c a t i o n  of t h i s  o p e r a t i o n  is p a r a l y s i s  of t h e  
l a r y n g e a l  musc les ,  w h i c h  i n v o l v e s  s t r i d o r o u s  dyspncea  
a n d  d a n g e r  of su f foca t ion .  To p r e v e n t  t h i s  c o m p l i c a t i o n  
t r a c h e o t o m y  was  p e r f o r m e d  a n d  a p e r m a n e n t  t r a c h e a l  
c a n u l a  was  app l i ed .  

12 r a b b i t s - o p e r a t e d  as  d e s c r i b e d - -  were  o v e r h e a t e d  
in t h e r m o s t a t s  a t  34--35°C for  4 - -5  hours .  B lood  was  
t a k e n  f r o m  t h e  j u g u l a r  ve in ,  a n d  t h e  t h e r m o t h y r i n e - A  
c o n t e n t  of t h e  se ra  was  t e s t e d  b y  t h e  o r ig ina l  m e t h o d  of 
MANSFELD2: T h e  s e r u m  was  t r e a t e d  w i t h  5 v o l u m e s  of  
a l coho l  to  p r e c i p i t a t e  p ro t e in s .  L ip ids  were  e l i m i n a t e d  
b y  e x t r a c t i o n  w i t h  e the r .  2.5 cm a of t h i s  s e r u m  pre-  
p a r a t i o n  were  i n j e c t e d  i n t o  n o r m a l  m a l e  a l b i n o  ra t s ,  a n d  
t h e  basa l  m e t a b o l i c  r a t e  of t h e s e  a n i m a l s  was  o b s e r v e d  
d u r i n g  24- -48  h o u r s  in  t h e  a p p a r a t u s  of BEL2[K a n d  
ILL~NVI a. I n  22 of 23 e x p e r i m e n t s  no  s i g n i f i c a n t  dec rease  
of t h e  b a s a l  m e t a b o l i c  r a t e  was  o b s e r v e d ,  i .e .  t h e  sera  
c o n t a i n e d  no  t h e r m o t h y r i n e  A. 

Maximal reducing effect of the sera of overheated 
rabbits on the basal metabolic rate of albiuo rats 

A f t e r  s e v e r i n g  t h e  p a r a s y m p a t h e t i c  
n e r v e s  of t h e  t h y r o i d  : 

+ 1 %  -- 2 %  + 1 %  -- 2 %  
+ 2 %  + 3 %  -- 4 %  - - I S %  
+ 4 %  -- 9 %  -- 2 %  0 %  
- -  1 %  .... 3 %  - - 1 0 %  - -  3 %  

- -  2 %  -¢- 7 %  + 2 %  - -  6 %  

-- 3 %  + 1 %  + 6 %  

C o n t r o l s  : 

- 2 1 %  - - 3 0 %  
- 3 8 %  - 2 5 %  

- 2 2 %  

P < 0,001 

I R. PLAUT and P. WILBRAND, Z. Biol. 71, 191 (1922). 
2 G. MANSVELi), Die Hormone der Schilddriise und ihre Wirkun- 

gcn (Benno Schwabe, Basel 1943). 
a S. BELkK und A. ILLI~NYI, Biochem. Z. 281, 27 1935), 

O n  t h e  o t h e r  h a n d ,  al l  s e r u m  p r e p a r a t i o n s  of t h e  4 
c o n t r o l  r a b b i t s - w h i c h  also h a d  b e e n  s u b j e c t e d  to  t r a c h e o -  
t o m y  a n d  h a d  a p e r m a n e n t  c a n u l a  i n s e r t e d - - p r o d u c e d  
a m a r k e d  dec rea se  in t h e  b a s a l  m e t a b o l i c  r a t e  of a l b i n o  
ra t s ,  i .e .  t h e r m o t h y r i n e  A was  p r e s e n t  in  t h e s e  p r e p a r -  
a t i o n s  (see t ab le ) .  

These experiments demonstrate that the thermothyrine-A 
~ecret¢on o/the thyroid--an i m p o r t a n t  f a c t o r  in  t h e  p ro t ec -  
t i o n  of h o m o i o t h e r m y  when danger o/ overheating is 
presentl--is controlled by a central regulation, and that the 
parasympathetic pathways to the thyroid seem to convey 
the secretory impulses. 

I wi sh  to  exp res s  m y  b e s t  t h a n k s  to  Miss MARY 
SCHNELL for t e c h n i c a l  a s s i s t ance .  B. BERDE 

I n s t i t u t e  of P h y s i o l o g y ,  U n i v e r s i t y  of B u d a p e s t ,  
O c t o b e r  15, 1947. 

Zusammen/assung 

E s  ge l ang  MANSFELD, i m  B l u t e  i i b e r w A r m t e r  T ie re  e in  
o x y d a t i o n s h e m m e n d e s  S c h i l d d r i i s e n h o r m o n ,  das  T h e r -  
m o t h y r i n  A, n a c h z u w e i s e n ,  das  die W A r m e b i l d u n g  des  
O r g a n i s n m s  -- im  I n t e r e s s e  d e r  H o m o i o t h e r m i e  - her -  
a b z u s e t z e n  i m s t a n d e  ist .  

D ie  e b e n  m i t g e t e i l t e n  V e r s u c h e  a n  i i b e r w R r m t e n  Ka -  
n i n c h e n  zeigen,  d a b  die T h e r m o t h y r i n - A - S e k r e t i o n  in 
w a r m e r  U m g e b u n g  n i c h t  er folgt ,  w e n n  die p a r a s y m p a -  
t h i s c h e n  N e r v e n  d e r  Schf lddr i i se  d u r c h t r e n n t  w o r d e n  
s ind ,  was  ffir e ine  z e n t r a l e  R e g u l i e r u n g  de r  T h e r m o -  
t h y r i n - A - P r o d u k t i o n  sp r i ch t .  

1 B. BERDE, Exper. 2, 498 (1946); Hungarica acta physiologica 
1, 52 (1947). 

Hemmun~ des Thiouracilkropfes der Ratte 
durch synthetischen Vitamin-A-Methylfither 

Einleitung. T h i o u r a c i l  u n d  se ine  D e r i v a t e  v e r u r s a c h e n  
in d e r  R a t t e n s c h i l d d r i i s e  O b e r h 6 h u n g  d e r  E p i t h e l i e n  
m i t  V e r e n g e r u n g  d e s  Bl~ ischenlumens ,  geh~iufte Mi tosen ,  
K o l l o i d s c h w u n d ,  s t a r k e  H y p e r ~ m i e  1. 

I n  d e r  m i t  T h i o u r a c i l  b e h a n d e l t e n  B a s e d o w - S c h i l d -  
dr i i se  t r e t e n  d iese  V e r ~ n d e r u n g e n  z w a r  n i c h t  so gesetz-  
m~Big auf,  j e d o c h  k o m m t  o f t m a l s  t r o t z  b e s s e r e m  klini-  
s c h e n  B e f i n d e n  de r  P a t i e n t e n  V e r g r 6 f l e r u n g  de r  Schi ld-  
dr t i se  vor .  F i i r  d e n  C h i r u r g e n  b e s o n d e r s  l i is t ig is t  die 
s t a r k e  D u r c h b l u t u n g  des  G e w e b e s  u n d  die  B r f i c h i g k e i t  
d e r  GefiiBe n a c h  T h i o u r a c i l v o r b e h a n d l u n g .  

E s  w~re  d e s h a l b  y o n  In t e re s se ,  die u n e r w i i n s c h t e n  in-  
d i r e k t e n  W i r k u n g e n  de r  T h i o u r a c i l d e r i v a t e  bee in f l u s sen  
zu k 6 n n e n .  E s  w u r d e  v e r s u c h t ,  d ieses  P r o b l e m  exper i -  
m e n t e l l  a n  de r  R a t t e  zu b e a r b e i t e n  u n d  h i e rzu  V i t a m i n  
A in F o r m  des  kf i rz l ich  s y n t h e t i s i e r t e n  Me thy l i i t he r s*  ge- 
w/ ihl t .  

Die  b i s h e r  e r h a l t e n e n  R e s u l t a t e  z u m  P r o b l e m  , ,Vi ta -  
m i n  A- -  S c h i l d d r i i s e "  s ind  e x p e r i m e n t e l l  wie k l i n i s ch  ~u- 
Bers t  w i d e r s p r e c h e n d .  E i n z e l n e  A u t o r e n  b e t r a c h t e n  den  
A n t a g o n i s m u s  zwi schen  V i t a m i n  A u n d  T h y r o x i n  als  ge- 
s i c h e r t  a, w ~ h r e n d  a n d e r e  sti i .rkste Zwei fe l  ~uBern*.  Die  

1 E. B. ASTWOOD, J. Pharmac. exp. Ther. 78, 79 (1943). - C. WE- 
6ELn% Helv. reed. acta I, H. 3 (1948). 

2 0 .  ISLER, W. Hr0BER, A. RONCO und R. KOFLER, BareU Fest~ 
schriit 1946, S. 31; Exper. 2, 31 (1946). 

a j .  ABELIN, Mtinch. Ined. Wschr. 1, 36 (1937). - D. P. SADHU 
und S. BRODY, Am. J. Phys. 149, No. 2, 400 (1947). - TIt. v. FEL- 
LENBERG und F. GRfJTER, Biochem. Z. 253, 42 (1932). 

4 B. SURE und K. BUCHANAM, J. Nutr. 13, 513 (1937). - F. STEF- 
FEN und T. ZOIS, Arch. exp. Path. Phann. 189, 75 (1938). 
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e inen  1 v e r s u c h e n  e inen  A n t a g o n i s m u s  zwi schen  V i t a m i n  
A u n d  de r  H y p o p h y s e  zu beweisen ,  a n d e r e  ~ kOnnen  i h n  
n i c h t  b e s t ~ t i g e n .  M a n c h e  A u t o r e n  s b e r i c h t e n  f iber  seh r  
p o s i t i v e  R e s u l t a t e  m i t  V i t a m i n  A in de r  B e h a n d l u n g  
des  Basedow,  a n d e r e  2 f iber  vo l l s t i t nd ig  n e g a t i v e .  

4 Versuch I 

Versuch I I  

Ratten Dauer 
Anzahl Tage 

I 0  7 
7 7 
7 10 
8 10 

2-Thio-6- 
methyl- 

uracil 
g/kg/Tag 

0,1 
0,1 
0,05 
0,05 

I 

Vitamin- Histologische 
A-Me- Ver~inderun- 

thyl~ther gender  
IE/Tag Schilddrfise 

- -  ~++ b is  ++++ 
20000  (+) b i s  ++ 

- -  ~++ b is  ++++ 
2 000 - b i s  ++ 

Ergebnis. Die  n a c h  T h i o u r a c i l v e r a b r e i c h u n g  be i  R a t -  
t e n  i m m e r  a u f t r e t e n d e  H y p e r p l a s i e  u n d  H y p e r l i m i e  d e r  
Sch i lddr f i se  1/iBt s ich  d u r c h  g le ichze i t ige  pe ro ra l e  V e r a b -  
r e i c h u n g  v o n  V i t a m i n - A - M e t h y l ~ i t h e r  w e i t g e h e n d  ve r -  
h i n d e r n  (s. A b b .  1 u n d  2). A. STUDER 

Mediz in i sche  F o r s c h u n g s a b t e i l u n g  d e r  F. H o f f m a n n -  
L a  R o c h e  & Co., AG. ,  Basel ,  d en  13 .Apr i l  1948. 

Summary 
T h e  h y p e r p l a s i a  a n d  h y p e r a e m i a  of  t h e  t h y r e o i d e a  of 

r a t s  c a u s e d  b y  t h i o u r a c i l  t r e a t m e n t  c a n  be  l a rge ly  a v o i d -  
ed  b y  s i m u l t a n e o u s  doses  of v i t a m i n - A  m e t h y l e t h e r .  

Abb. 1. Ratte U, Schilddrfise Hfimalaun-Eosin-Fiirbung, 420mal ver- 
gr6Bert. Nach 0,1 g/kg pro Tag 2-Thio-6-methyl-uracil an 7 Tagen. 
Starke Proliferation der Epithelien. Mitosen (/~ ) verschiedener Sta- 
diem Weitgehender Schwund des Kolloids. Verengerung des Bl~is- 

chenlumens. Hyper~imie. 

Abb. 2. Ratte K, Schilddr/ise H/imalaun-Eosin-F~irbmlg, 420mal ver- 
gr6Bert. Nach 0,1 g/kgpro Tag 2-Thio-6-methyl-uracfl + t/iglich 

20000 IE Vitamin-A-Methyt/ither an 7 Tagen. 
Geringere Umwandlung. Epithelien kubisch. Kolloid zum Teil noch 

vorhanden. Keine Mitosen. Fehlende Hyper/imie. 

Versuchsanordnung. Wie  aus  n a c h s t e h e n d e r  Tabe l l e  
h e r v o r g e h t ,  w u r d e n  2 - T h i o - 6 - m e t h y l u r a c i l  u n d  V i t a m i n -  
A - M e t h y I ~ t h e r  in zwei V e r s u c h s r e i h e n  in  ve r sch iedene ' r  
D o s i e r u n g  m i t  d e r  S c h l u n d s o n d e  a n  j u n g e  we ib l i che  R a t -  
t e n  i m  G e w i c h t  y o n  30 - -40  g v e r a b r e i c h t .  

1 E. SCHULEE und G. HUNDMAUSEN, Arch. exp. Path. Pharm. 
192, 43 (1939). - K. FELLINGEH und O. ttOCHSTEDT, Wiener klin. 
Wschr. 1339 (1936). 

J. JACOBI und H. POMP, Klin.Wschr, 873 (1938). - W. THIELE, 
Miineh. reed. Wschr. Nr. 32, 881 (1941). 

3 H. WENDT, Med. Klinik 32, 27 (1936). - K. VOIT, Mfinch. reed. 
Wschr. Nr. 41 (1937). - H. E. DIETRICH, Miinch. med. Wsehr. Nr. 8. 
1936). - K. NEIDHARDT, Therapie der Gegenwart Nr. 7 (1937). - 
S. SIMKINS, J. clin. Endocrinol. 7, 574 (1947). 

~ b e r  d a s  A u f t r e t e n  y o n  m u l t i p l e n  A d e n o m e n  
i n  d e r  L e b e r  v o n  c h o l i n a r m  e r n i i h r t e n  R a t t e n  

V o r  k u r z e m  w u r d e n  N e o p l a s m e n  ( H e p a t o m e ,  A d e n o -  
k a r z i n o m e  u n d  S a r k o m e )  in  L e b e r ,  L u n g e n  u n d  a n d e r e n  
G e w e b e n  a ls  Fo lge  l a n g d a u e r n d e n ,  8 - - 1 0 m o n a t i g e n  Cho-  
l i n m a n g e l s  b e s c h r i e b e n L  Die  T ie r e  e r h i e l t e n  e ine  case in -  
a r m e  f e t t r e i c h e  Di~t ,  b e s t e h e n d  a u s  Case in  ( a lkoho lex -  
t r a h i e r t ) ,  E r d n u B m e h l  ( a l k o h o t e x t r a h i e r t ) ,  R o h r z u c k e r ,  
S c h w e i n e s c h m a l z ,  Sa l zgemisch ,  Ca ro t i n ,  Calciferol ,  Toco -  
phe ro l ,  s i i m t l i c h e n  B - V i t a m i n e n  (e inschl ieBl ich N i c o t i n -  
s i i u r e a m i d  Z u n d  Inos i t )  in  i i b l i che r  Dos i e rung .  N a c h  Be-  
d a r f  w u r d e n  m i n i m a l e  C h o l i n m e n g e n  zugegeben ,  u m  
e inen  a k u t e n  C h o l i n m a n g e l t o d  zu v e r m e i d e n .  Case in  u n d  
E r d n u B m e h l  w u r d e n  f i i n f m a l  in  s i e d e n d e m  A l k o h o l  w~h-  
r e n d  1- -2  S t u n d e n  a m  Rf i ck f luBk t ih l e r  e x t r a h i e r t  s. 

W i e  aus unseren V e r s u c h e n  h e r v o r g e h t ,  s i nd  be i  wei-  
Ben R a t t e n  t u m o r a r t i g e ,  a d e n o m a t 6 s e  G eb i l d e  d e r  L e b e r  
s c h o n  n a c h  3 - - 4 m o n a t i g e m  C h o l i n m a n g e l  n a c h w e i s b a r ,  
w e n n  m a n  ein  n a c h  f o l g e n d e m  V e r f a h r e n  b e h a n d e l t e s  
Case in  v e r f f i t t e r t .  Case in  ~fiir V i t a m i n v e r s u c h e , ~  d e r  
F i r m a  W a n d e r  AG. ,  B e r n ,  w i rd  z u e r s t  m i t  0,02 n Ess ig-  
s / iure u n t e r  To luo l  au fgesch lossen ,  d r e i m a l  m i t  B r u n n e n -  
w a s s e r  gewaschen ,  a b g e n u t s c h t ,  zw e i ma l  m i t  9 2 - - 9 5 %  
A l k o h o l  a n g e r i i h r t  u n d  a b g e s a u g t .  H i e r a u f  w i r d  die 
Masse  zw e i ma l  24 S t u n d e n  m i t  95 % A l k o h o l  be i  60 ° a m  
Ri i ck f iuBk i ih l e r  e x t r a h i e r t ,  d a n n  n o c h  e i n m a l  m i t  0,02 n 
Ess ig s~ure  u n t e r  T o l u o l  a u f g e s c h l o s s e n  u n d  die  g a n z e  
P r o z e d u r  v o n  n e u e m  w i ed e rh o l t .  Z u m  SchluB w i r d  d a s  
Case in  m e h r e r e  T a g e  i m  B r u t s c h r a n k  g e t r o c k n e t .  Be i  
d e n  m i t  d i e sem h o c h g e r e i n i g t e n  Case in  g e f i i t t e r t e n  R a t -  
t e n  t r e t e n  L e b e r a d e n o m e  f r i ihe r  ( e twa  in  d e r  h a t b e n  Zei t )  
a ls  in  d e n  V e r s u c h e n  y o n  COPELAND u n d  SALMON 1 auf .  

M a k r o s k o p i s c h  (Abb .  1) i s t  d ie  L e b e r  b la i3gelbl ich ,  d ie  
O b e r f l ~ c h e  weis t  e ine  feine G r a n u l i e r u n g  a u f  u n d  i s t  y o n  
zah l r e i ch en ,  s t e c k n a d e l k o p f g r o B e n  K n 6 t c h e n  d u r c h -  
se tz t ,  die z u m  Tei l  kon f iu i e r en .  

Be i  d e r  h i s t o l o g i s ch en  U n t e r s u c h u n g  fa l l en  sowoh l  
u n t e r  d e r  K a p s e l  (Abb.  2) als a u c h  im L e b e r i n n e r n  k n 6 t -  

1 D. H. COPELA•D und W. D. SALMON, 
(1946). 

s W. D. SALMON, pers6tfliche Mitteilung. 
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