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Clonidine-induced cardiovascular effects after stereotaxic 

application in the hypothalamus of rats

C lo n id in e , a  closely  re la ted  an alo gu e o f  th e  sym pa th om im etic  im idazo lines  reduces 

h e a r t  r a te  a n d  low ers b lo o d  p ressu re  in  an im a ls  a s  w ell as  in  p a tien ts  w ith  hypertension  

(H o e fk e  &  K o b in g e r, 1966; M ichel, Z im m erm an  &  o the rs , 1966). T here  is evidence 

th a t  c lo n id ine  acts in  th e  cen tra l n erv ou s  system  (S he rm an , G reca  &  o the rs , 1968; 

S haw , H u n y o r  &  K o m e r , 1971) b y  ac tiv a tio n  o f  n o ra d re n a lin e  recep to rs  (S ch m itt &  

S ch m itt, 1 96 9 ,19 70 ; K o b in g e r &  W allan d , 1971).

A lth o u g h  th e  find ings in d ica te  a  cen tra l site  o f  ac tio n  in  b u lb a r o r  d iencephalic  

s tru c tu re s  (S ch m itt &  S ch m itt, 1969; S h aw  &  o the rs , 1971), c lon id ine  h as  n o t been  

s tu d ie d  a f te r  in tra ce re b ra l app lica tion .

W e h av e  in jected  c lo n id ine  v ia  s te reo tax ica lly  im p lan te d  cann u las  d irec tly  in to  

v a rio u s  a rea s  o f  th e  h y p o th a la m u s in  an aesth es ized  ra ts  w h ile  b lo o d  p ressu re  an d  

h e a r t  ra te  w ere rec o rd ed  s im u ltan eou sly  o n  a  G rass  p o ly g rap h . M o st o f  th e  injec- 

tio n s  w ere m ad e  2-5-3-5 m m  an te r io r  a n d  2-4—2-8 m m  b elo w  th e  in te ra u ra l line  an d  

0-5-0-7 m m  la te ra l aco rd in g  to  th e  a tla s  o f  K ö n ig  &  K lip p e l (1963). D eta ils  o f  th e  

ex pe rim en ta l p ro ced u re  w ill b e  p u b lish ed  elsew here.

T ab le  1. Mean effects and s.e. of 1 /jlI amoimts o f solutions o f clonidine injected directly 

into the hypothalamus of rats on systolic blood pressure and heart rate.

D o s e  o f  B .p . ju s t  b e fo re  B lo o d  p re ssu re  fa ll (m g  H g ) a t  v a rio u s  tim es  a f te r  in jec tio n
c lo n id in e  in jec tio n   

(n o . o f  ex p .)  (m m  H g ) 1 m in  5 m in  15 m in  30 m in
1 n g  (12) 135 —  0-8 ±  1-6 —  0-4 ±  2-7
3 /xg (11) 138 - 4 - 4  ± 1 - 7 *  - 8 - 8  ± 3 - 0 *  —  8-9 ±  4-1*

10 iig (16) 142 - 5 - 6  ±  0-6** - 1 9 - 4  ±  2-4** - 3 3 - 3  ±  4-5** — 38-6 ±  6-2**
20  ng (6) 140 — 2-6 ±  0-6* — 21-5 ±  2-9** - 3 4 - 2  ±  5-6** — 40-4 ±  7-9**

H e a r t  ra te  R e d u c tio n  o f  th e  h e a r t  r a te  (bea ts/m in )
D o se  ju s t  b e fo re

(n o . o f  ex p .)  in jec tio n  1 m in  5 m in  15 m in  30 m in

1 fig (12) 4 16  - 1 2 - 5  ±  6-3 - 1 5 - 0  ±  8-4
3 fig (11) 406 — 19-5 ±  6-5* - 2 5 - 9  ±  8-4* - 2 2 - 7  ±  9-3*

10 fig (15) 416 - 2 3 - 7  ±  3-0** - 6 9 - 3  ±  9-3** - 7 5 - 0  ±  12-6** — 72-4 ±  14-3**

2 0  /ig  (6) 423 - 1 2 - 5  ±  5-6* - 5 6 - 8  ±  10-4** — 1 03-3± 12 -9**  — 109-6 ±  6-4

* =  P  <  0-02 ** =  ƒ > <  0  001

F ro m  th e  re su lts  in  T ab le  1, i t  is ev iden t th a t  a  dose  o f  10 /xg c lon id ine  in trah y p o th a l-  

am ica lly  ind u ces  a  s tro n g  re d u c tio n  in  h e a r t  r a te  a n d  a  lo w erin g  o f  th e  b lo o d  p ressu re. 

T h e  effects o f  3 /xg a re  c lea r in  m o s t ra ts  w h ile  1 (ig still in d u ces  a  red u c tio n  in  h e a rt  

ra te  in  m o st ex p erim en ts , b u t  th e  effect o n  b lo o d  p re ssu re  is  negligible. A t 10 jug 

th e  h e a r t  ra te  w as red u ced  fo r  a b o u t 1 h  w hile  b lo o d  p ressu re  w as  low ered  fo r  a b o u t 

2  h . T h ese  chang es  w ere reversib le.

T h e  s tro n g es t effects o f  c lo n id ine  w ere fo u n d  m o re  la te ra l  th a n  m ed ia l in  th e  fa r 

p o s te r io r  h y p o th a lam u s  a t  th e  level o f  fascicu lus  m am illo teg m en ta lis  a n d  th e  decus- 

s a tio  su p ram am illa ris  (F ig . 1).

N o rad re n e rg ic  n erv e te rm in als  h ave  b een  fo u n d  in  th o s e  sites in  th e  h y po th a lm u s 

w h ere  c lo n id ine  exerts  its  s tron g es t card io v ascu la r effects (D ah ls trö m  &  F uxe, 1965)
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F i g . 1. S ag g ita l sec tion  th ro u g h  th e  h y p o th a la m u s  o f  a  r a t  w ith  in d ica tio n s  o f  th e  site s o f  in jec tio n . 
A t  th e  s ites 2 -1 3  c lo n id ine  causes b o th  a  re d u c tio n  in  h e a r t  ra te  a n d  a  fa ll in  b lo o d  p re ssu re . A t 

1 o n ly  a  b lo o d  p re ssu re  fa ll w as o b se rv ed  w h ile  a t  13 a n d  14 n o  effect co u ld  b e  o b ta in e d  o r  ca rd io - 
v a sc u la r  ch an ges  o ccu rred  a f te r  a  la ten cy  o f  m o re  th a n  30 m in .

in  ag reem en t w ith  a n  ac tio n  o f  c lo n id ine  o n  ad ren e rg ic  s tru ctu re s  in  th e  p o s te r io r  

h y p o th a lm u s.

R ece n t s tud ies in d ica te  th a t  th e  an tihy p ertens iv e d ru g  m e th y ld o p a  in du ces  h yp o - 

ten sive  effects b y  m eans  o f  a n  ac t io n  o n  th e  cen tra l  n erv ou s  system  o f  its  m e tab o lite  

a -m e th y ln o rad ren a lin e  (H enn ing  &  R u b e n so n , 1971). M e th y ld o p a  a n d  a lso  th e  

m o n o a m in e  ox idase in h ib ito r  p a rgy lin e  m a y  ex e rt its  h yp eten sive  effects v ia  n o r 

ad ren a lin e  recep to rs  in  th e  h y p o th a lam u s.
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