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The Antidipsic  Effect of Sulphonamides  Implanted in the Hypothalamus  of Rats 

I n  p r e v i o u s  p u b l i c a t i o n s  f rom th i s  l abora to ry ,  the  
effect  of a v a r i e t y  of d r u g s  on t h e  w a t e r  i n t a k e  of r a t s  
was  s tud ied .  T h e  c o m p o u n d s  were i m p l a n t e d  b i la te ra l ly  
in to  t h e  h y p o t h a I a m u s ,  a n d  s p o n t a n e o u s  w a t e r  c o n s u m p -  
t ion,  as  well  a s  t h e  r e sponse  t o  h y p e r t o n i c  saline, wa s  
m e a s u r e d .  T h e  m o s t  e f fec t ive  an t id ips i c  a g e n t s  were t h e  
ca rd iac  glycosides,  o u a b a i n  1 a n d  d ig i tox in  2. E t h a c r y n i c  
acid h a d  a s o m e w h a t  s m a l l e r  in f luence  on  d r i n k i n g  2, 
whi le  f u r o s e m i d e  2 a n d  h y d r o c h l o r o t h i a z i d e  were m u c h  
less ac t ive  z. I t  was  e s t ab l i shed  t h a t  t h e  an t id ips ic  effect  
of d r u g s  i m p l a n t e d  in to  t h e  h y p o t h a l a n m s  does n o t  
follow t h e  o rde r  of the i r  d iu re t i c  ac t i v i t y ,  e.g. f u r o s e m i d e  
is a m u c h  s t r o n g e r  d iu re t i c  t h a n  h y d r o c h l o r o t h i a z i d e  4, 
b u t  b o t h  s u p p r e s s  d r i n k i n g  w i t h  a b o u t  t h e  s a m e  efficiency. 
Since t h e  2 l a t t e r  d r u g s  are  b o t h  s u l p h o n a m i d o  der iva-  
t ives ,  it  a p p e a r e d  of i n t e r e s t  to  s t u d y  o the r  m e m b e r s  of 
t h i s  g roup .  

As  s h o w n  in T a b l e  I, t h e  c o m p o u n d s  t e s t ed  inc lude  sul-  
p h o n a m i d e s  w i t h  d i f fe ren t  p h a r m a c o l o g i c a l  ac t iv i t ies ,  such  
as d iu re t i c s  (ch loro th iaz ide  a n d  i ts  d i h y d r o  der iva t ive) ,  
i nh ib i to r s  of ca rbon ic  a n h y d r a s e  (d iamox) ,  h y p o g l y c e m i c  
a g e n t s  ( t o l b u t a m i d e  a n d  ch lo rp ropamide )  a n d  bac ter io-  
s t a t i c s  ( su lphad iaz ine  a n d  h o m o s u l p h a n i l a m i d e ) .  For  t h e  
f i rs t  3 or  4 d a y s  a f t e r  i m p l a n t a t i o n  of t h e  d r u g  in to  the  
h y p o t h a l a m u s ,  t h e  a n i m a l s  were a l lowed on ly  w a t e r  ad  
l i b i t u m ;  t h e r e a f t e r  food was  also suppl ied .  

Cont ro l  a n i m a l s  rece ived  a b i l a t e ra l  depos i t  of talc. 
F r o m  t h e  second  to  t h e  f o u r t h  day,  while  fas t ing ,  t h e  
con t ro l s  d r a n k  b e t w e e n  30-40  m l  w a t e r / k g / 2 4  h. There -  
af ter ,  w h e n  food was  aga in  provided ,  t h e  da i ly  w a t e r  in- 
t a k e  rose to  a b o u t  110 ml /kg .  I n  t h e  l igh t  of t h e s e  f ind ings .  
o n l y  a r e d u c t i o n  of t h e  da i ly  c o n s u m p t i o n  to  less t h a n  
20 m l / k g  d u r i n g  t h e  f a s t i n g  period,  was  cons ide red  sig- 
n i f icant .  

T h e  d a t a  of T a b l e  I e s t a b l i s h  t h e  fol lowing order  of  
an t id ips i c  a c t i v i t y :  c h l o r p r o p a m i d e  > h o m o s u l p h a n i l -  

a m i d e  ~ d i a m o x  > s u l p h a d i a z i n e  ~ h y d r o c h l o r o t h i a -  
zide > t o l b u t a m i d e  > ch loro th iaz ide ,  However ,  even  bi- 
la te ra l  app l i ca t i on  of 200 p g  of t h e  m o s t  effect ive  d rug ,  
c h l o r p r o p a m i d e ,  s u p p r e s s e d  d r i n k i n g  for a b o u t  5 d a y s  
only ,  a n d  t h e  r a t s  recovered  comple t e ly .  T h i s  r e su l t  
r e sembles  our  p r e v i o u s  o b s e r v a t i o n s  on f u r o s e m i d e  2. A t  
t h e  h e i g h t  of t h e  an t id ips i c  ac t ion ,  t h e  r e sponse  to h y p e r -  
ton ic  sa l ine  (50 m l / k g  of 3% NaCI s.c.) was  also s t r o n g l y  
r e d u c e d  (Table  I I). 

I t  is e v i d e n t  f rom t h e  p r e s e n t  resu l t s  t h a t  t h e  s u p p r e s -  
s ion of t h i r s t  is u n r e l a t e d  to a n y  one of t h e  k n o w n  
p h a r m a c o l o g i c a l  effects  of t h e  c o m p o u n d s  e x a m i n e d .  In  
th i s  c o n n e c t i o n  it  is s ign i f i can t  t h a t  t h e  s u b s t i t u e n t  
a t t a c h e d  to t h e  p -pos i t i on  of t h e  b e n z e n e  r ing  does n o t  
p l a y  a n y  special  role. Likewise,  the  g r o u p  a t t a c h e d  to  t h e  
a m i d e  n i t r o g e n  does  no t  a p p e a r  to exe r t  a n y  decis ive in- 
f luence  on t h e  an t id ips i c  ac t i v i t y .  T h e  on ly  c o m n ] o n  
f e a t u r e  is t h e  a r o m a t i c  s u l p h o n a m i d e  g roup .  T h e  impor -  
t a n c e  of th i s  s u b s t i t u e n t  is f u r t h e r  s u p p o r t e d  b y  the  
o b s e r v a t i o n  t h a t  d iazoxide ,  a ch lo ro th iaz ide  w i t h o u t  a 
s u l p h o n a m i d o  s u b s t i t u e n t ,  is dew)id  of a n y  an t id ip s i c  
a c t i v i t y  2. I t  is t h u s  s u g g e s t e d  t h a t  all t h e  c o m p o u n d s  
t e s t e d  h a v e  a c o m m o n  m e c h a n i s m  w h i c h  invo lves  inhibi-  
t i on  of an  u n k n o w n  b iochemica l  r eac t ion  b y  the  g r o u p  
- S O 2 N H - .  
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Table I. Spontaneous water intake of rats after bilateral implantation of sulphonamides into tile hypothatamus 

Drug Dose (/zg) Water intake (ml/kg body weight) 

No. of days 

1 2 3 4 5 6 7 8 

Control - 20 40 37 35 113 • 

Tolbutamide 100 26 35 35 19 80 ~ 
200 I 9.2 24 170 ~ 135 

Chlorpropamide 100 2.7 5.1 21 98 a 88 
200 1.6 0.8 1.6 0.8 1.6 a 6l 

Chlorothiazide 100 12 25 41 123 ~ 107 
200 21 37 47 114, 96 

Hydrochlorothiazide 100 7.7 26 52 120 • 120 
200 8.2 4.1 5.6 77 • 52 

Diamox 100 8.5 28 25 31 109 ~ 98 
200 0 2.3 7 2.3 23 • 50 

Sulphadiazine 100 6.3 28 34.5 40 106 ~ 93 
200 1.5 2.6 10 74 ~ 79 100 

Homosulphanilamide 100 0 6.5 45 127 ~ 114 
200 5.2 4.5 11.6 80 ~ 66 107 

43 109 

105 
88 

94 

Groups of 8 rats were used for each test. Under ether anaesthesia, the drug was deposited into the hypothalamus, as described previously L 
The animals were then supplied with water only for 3-4 days and the daily consmnption was measured. The controls received a deposit of 
200/tg talc. a These figures were obtained after the food supply was reinstalled. 
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Whi le  th i s  s t u d y  was in progress,  ARDUINI et  al. 5 
r epo r t ed  t h a t  pe rora l  c h l o r p r o p a m i d e  exe r t s  an  an t i -  
d iu re t i c  ac t ion  on  p a t i e n t s  w i t h  i d iopa th i c  d i abe t e s  in- 
s ipidus.  The  a u t h o r s  d iscussed t he  fol lowing h y p o t h e t i c a l  
e x p l a n a t i o n s :  (a) t he  d rug  s t i m u l a t e s  f o r m a t i o n  or release 
of a n t i d i u r e t i c  h o r m o n e ;  (b) i t  res tores  the  sens i t i v i ty  of 
o smorecep t ive  cen t res  or  (c) i t  m i m i c s  t he  ac t ion  of A D H  
in the  k idney .  However ,  suppres s ion  of t h i r s t  as t h e  
p r i m a r y  effect  of c h l o r p r o p a m i d e  was no t  considered.  In  
t he  l igh t  of t he  resu l t s  r e p o r t e d  in th i s  s tudy ,  i t  appea r s  
possible  t h a t  c h l o r p r o p a m i d e  is b e t t e r  su i ted  for  a n  ac t ion  
on  t h e  h y p o t h a l a m i c  t h i r s t  m e c h a n i s m  t h a n  o t h e r  sul- 
p h o n a m i d e s ,  such  as  t h e  ch loro th iaz ides ,  used p rev ious ly  

for t he  t r e a t m e n t  of d i abe t e s  ins ipidus .  On t he  o t h e r  h a n d ,  
i t  shou ld  be  n o t e d  t h a t  u p o n  h y p o t h a l a m i c  app l ica t ion ,  
even  th i s  mos t  ac t ive  s u l p h o n a m i d e  is a b o u t  100 t imes  
weaker  t h a n  the  ca rd iac  glycosides o u a b a i n  a n d  digi- 
toxinL~.  

Since phys io logica l  secre t ion  of A D H  is coupled  w i t h  
increased  th i r s t ,  t h e  ques t ion  ar ises  w h e t h e r  t he  an t id ips i c  
ac t ion  of drugs,  i m p l a n t e d  in t he  h y p o t h a l a m u s ,  is ac- 
c o m p a n i e d  b y  a suppress ion  of A D H  secre t ion.  Expe r i -  
t n e n t s  on  t he  m e t a b o l i s m  of w a t e r  a n d  e lec t ro ly tes  a f t e r  
h y p o t h a l a m i c  a p p l i c a t i o n  of such  d rugs  will  be  r e p o r t e d  
separa te ly .  

Table II. Response to hypertonic saline after bilateral implantation 
of sulphonamides into the hypothalamus 

Water consumption (ml/kg) 

Talc Diamox Tol- Chlor- 
butamide propamide 

First hour 39 1.4 8.5 0 
Second hour 2.4 5 0 0 
Third hour 0 1.4 0 0 
Total 41.4 7.8 8.5 0 

Rdsumd. Divers  su l fonamides ,  i m p l a n t 6 s  d a n s  l ' hypo -  
t h a l a m u s  des  ra ts ,  d i m i n u e n t  la c o n s o m m a t i o n  s p o n t a n 6 e  
d ' e a u  a ins i  que  la  r6ponse  X une  i n j ec t i on  h y p e r t o n i q u e .  
L ' a c t i v i t 6  a n t i d i p s i q u e  des  su l fonamides  n ' a  a u c u n  rap -  
po r t  avee  leurs  a u t r e s  propr i6 t6s  pha rmaco log iques .  
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Groups of 4 rats were used for every experiment. Each animal 
received a deposit of 200/~g on each side of the hypothalamus, while 
controls received an implant of talc; 48 h later, 50 ml/kg of 3% 
NaC1 were injected s.c. Thereafter, water intake was measured at 
hourly intervals for 3 h. 
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Neue lokalaniisthetisch wirksame basische Cycloalkylester von g'ubstituierten Carbanilsiiuren 

I n  v o r a n g e h e n d e n  Mi t t e i l ungen  1,2 h a b e n  wir  Verb in -  
d u n g e n  v o m  T y p  bas i scher  C a r b a n i l a t e  beschr i eben ,  bei  
d e n e n  der  E inf luss  yon  Ha logen-  u n d  M e t h y l s u b s t i t u t i o n  
a m  a r o m a t i s c h e n  K e r n  u n t e r s u c h t  wurde .  U m  die Er -  
k e n n t n i s s e  der  B e z i e h u n g e n  zwischen S t r u k t u r  u n d  pha r -  
mako log i schen  E i g e n s c h a f t e n  dieser  S to f fg ruppe  zu ver-  
t iefen,  h a b e n  wir  eine neue  Serie yon  V e r b i n d u n g e n  herge-  
s tel l t ,  be i  d e n e n  die C a r b a m a t g r u p p e  dieser  E s t e r  zusAtz- 
l ich zur  S u b s t i t u t i o n  in den  Ste l len  2, evt l .  2 und  6 des 
a r o m a t i s c h e n  Ringes  te i lweise  d u r c h  Verg r6sse rung  des 
a lkoho l i schen  Teils des Molekii ls  s t e r i sch  gesch i i t z t  ist. I n  
a l len FAllen wurde  diese s te r i sche  A b s c h i r m u n g  der  Car- 
b a m a t g r u p p e  im a tkoho l i schen  Teil  d u r c h  bas i sche  Cyclo- 
a tkano le  v e r w i r k l i c h t  (Tabelle) .  

Die  V e r b i n d u n g e n  w u r d e n  d u r e h  U m s e t z u n g  yon  
0,11 Mol des  b e t r e f f e n d e n  s u b s t i t u i e r t e n  Pheny l i socya -  
na res  m i t  0,1 Mol des bas i schen  Cyc loa lkanols  g e w o n n e n  
u n d  die E n d p r o d u k t e  Ms k r i s t a l l ine  H y d r o c h l o r i d e  iso- 
Iiert.  

Die  loka lanAsthe t i sche  Akt iv i tAt  (Ober f lXchenan/ i s the-  
sie, K a n i n c h e n h o r n h a u t ,  S t anda rd -Coca in )  w u r d e  n a c h  
b e k a n n t e m  V e r f a h r e n  3 d u t c h  E r m i t t e l n  u n d  Verg le ichen  
gleich w i r k s a m e r  mo la re r  K o n z e n t r a t i o n e n  des  S t a n d a r d s  
(Cocain  m/100)  b e s t i m m t .  Die Toxiz i t / i t  wurde  d u r c h  s.c. 
A p p l i k a t i o n  a n  weissen  MAusen n a c h  de r  M e t h o d e  yon  

LITCHFIELD u n d  WILCOXON 4 e r m i t t e l t  u n d  als L D  50 aus-  
gedr i ickt .  

Aus den  vorlAufigen p h a r m a k o l o g i s c h e n  P r i i fungen  
(siehe Tabel le)  is t  ers icht l ich,  dass  alle he rges te l l t en  Ver-  
b i n d u n g e n  w i r k s a m e r  s ind als das  S t anda rd -Coca in .  I m  
Vergle ich  zu monoch lo r -  u n d  d i c h l o r s u b s t i t u i e r t e n  wie 
a u c h  m o n o m e t h y l -  u n d  d i m e t h y l s u b s t i t u i e r t e n  Carban i -  
l a t en  h a b e n  sich die bas i schen  E s t e r  der  2 -Chlor -6-methyl -  
carbanils~ture (K 1301, K 1302 u n d  K 1303) als besonde r s  
w i r k s a m  erwiesen, yon  d e n e n  de r  P ipe r id inocyc lohexy l -  
es ter  (K 1303) als l oka l an i t s the t i s ch  w i r k s a m s t e r  Stoff  die 
Ak t iv i t / i t  des S t a n d a r d s  bei  Oberf l~ichenanAsthesie  35real  
t ibers te igt .  Von  den  i ibr igen  V e r b i n d u n g e n  zeigen 
noch  P ipe r id inocyc lohexy le s t e r  der  2-Chlorcarbani ls / iure  
(K 1103) u n d  der  2, 4, 6 -Tr ime thy lca rban i l sAure  (K 1603) 

1 A. BOROVANSKq, L. BENEg und L. KoPA(~ovA, Acta Fac. pharm. 
bohemoslov. 72, 179 (1966). 
L. BENE~, A. BOROVANSK~" und L. KoPA~OV.~, Ceskoslov. farm. 
16, 316 (1967). 

a C. VRB• und A. SEKERA, Archs int. Pharmaeodyn. Th6r. 718, 155 
(1959). 

4 j .  L~TCHFIELD und F. WILCOXON, J. Pharmae. exp. Ther. 95, 99 
(1949). 


