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Admin i s t r a t ion  of smal l  doses  of hexamethonium to a n i m a l s  with pu lmona ry  hyper tens ion  lowers  the 
p r e s s u r e  in the p u l m o n a r y  a r t e r y  and tone of the pu lmonary  v e s s e l s .  Adminis t ra t ion  of la rge  doses of 
hexamethonium to an ima l s  with a normal  or  reduced p r e s s u r e  in the pu lmonary  a r t e r y  r a i s e s  a r t e r i a l  p r e s -  
su re  in the lungs and the tone Of the pu lmonary  ve s se l s .  Hexamethonium causes  no changes in bronchial  
tone.  

$ $ $ 

Many expe r imen ta l  and clinical  invest igat ions  of the e f fec t  of hexamethonium on the pu lmonary  c i r c u -  
lat ion have been made ,  but they .have yielded conflict ing restf i ts .  Some authors  [8], found no changes in the 
no rma l  a r t e r i a l  p r e s s u r e  following admin i s t r a t i on  of hexamethonium.  Others  [11] found a dec r ea se  in p r e s -  
su re  in the pu lmona ry  a r t e r y  a f t e r  admin i s t r a t ion  of hexamethonium to pe r sons  with normal  pu lmonary  
a r t e r i a l  p r e s s u r e .  

Accord ing  to Yu and c o - w o r k e r s  [13], hexamethonium reduces  the p r e s s u r e  in the pu lmonary  a r t e r y  
if a d m i n i s t e r e d  ag'ainst  a t~ackground of pu lmonary  h51Jertension without ac t ive ly  influencing tone of the 
p u h n o n a r y  v e s s e l s  o r  s ignif icant ly  changing the s t roke  volume of the hear t .  Other  worke r s  [8, 9, 12] imve 
s t r e s s e d  the p r i m a r y  and dominant  role of a d e c r e a s e  in tone of the pu lmonary  ve s se l s  in the reduction of 
p r e s s u r e  in the pu lmona ry  a r t e r y  produced by hexamethonium.  

Because  of the conflict ing nat(ire of data in the l i t e ra tu re  concerning the effect  of hexamethonium on 
tone of the pu lmona ry  v e s s e l s ,  and a lso  because  of d i s a g r e e m e n t  on whether  the pu lmonary  a r t e r i a l  p r e s -  
su re  is r e g u l a r l y  lowered  in r esponse  to admin i s t r a t ion  of  hexamethonium,  we decided to s tudy the action 
of this s u b s ~ n c e  on pu lmonary  a r t e r i a l  p r e s s u r e  and [one of the pu lmonary  v e s s e l s .  Another  object  of the 
invest igat ion was to de te rmine  whether  the reac t ions  of these indices of the pu Imonary  hemodynamics  a re  
dependent  on the i r  initial level ,  the method of admin i s t r a t ion  and the dose of hexamethonium,  and poss ib le  
changes in tone of the bronchial  m us c l e s .  

E X P E R I M E N T A L  M E T H O D  

Expe r imen t s  were  p e r f o r m e d  on 26 cats  anes the t ized  with Nembutal  and mainta ined on artificial r e s -  
p i ra t ion.  The p r e s s u r e  in the pu lmonary  a r t e r y  was r eco rded  through a ca the te r  by means  of a wa te r  mano-  
m e t e r :  The p r e s s u r e  in the caro t id  a r t e r y  was recorded  by a m e r c u r y  nmnome te r .  The puhnonary  v a s -  
cular- r e s i s t ance  ~ s  investig-ated by V. M. Kha3~atin's method of r e s i s t og raphy  [5-71. Tone of the bronchial  
m u s c l e s  was r eco rded  by the method of Konzett  and t l 6 s s l e r  [10] as modif ied by T. M. Turpaev  [4]. The 
expe r imen ta I  method was desc r ibed  more  fully elsewhe re [1-3]. 

EXPERIMENTAL RESULTS 

The invest i~at ions revea led  cons iderabIe  var iabi l i ty  of the r e s p o n s e s  of the pulmona12/ar te r ia l  p r e s s u r e  
and tone of the p u h n o n a r y v e s s e l s  to hexamethonium.  This va r i ab i l i ty l ed  to cons iderable  s c a t t e r  of the resu l t s  
obtained and made t h e a s s e s s m e n t o f s t a t i s t i c a l  sig,fificance difficult.  However ,  compar i son  of changes in tile 
p u l m o n a r y a r t e r i a l  p r e s s u r e  f rom its initial value r evea l s  a dis t inct ly  r egu la r  pa t tern .  D e p r e s s o r  r e sponses  
were  obse rved  ma in ly in  e x p e r i m e n t s  in wMch hexamethonium was injected aga ins t  the background of a c o n s i d e r -  
ab ly  inc reased  puhnona r y a r t e r i a l  p r e s s u r e .  Af te r  intravenous injection of hexamethonium in a dose of 5 m g / k g  
aga ins t  the background o f p u h n o n a r y  hyper tens ion,  the p r e s s u r e  in the puhnonary  a r t e r y  fell on the ave rage  by 
15 +6~, (P=0.05). 
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In ano ther  s e r i e s  ,,)f e x p e r i m e n t s  ill which hexameth0nium xv:.ts i~ject~'tt i~ the same  ,,lose into ,tqintais 
with a normal  or  lowered puhnona ry  a r t e r i a l  p r e s s n r e ,  its level  dis t inct ly  rose ,  on the ave rage  by I9 ~: t;.~ 
(P = 0.05). As a rule the p r e s s u r e  in the carot id  a r t e r y  fell cons iderab ly ,  on the ave rage  by 7-t ~ 7~ 
(p < o.01). 

No s t a t i s t i ca l  co r r e l a t i on  could be found between the dec r ea se  ia sy s t emic  a r t e r i a l  p r e s s u r e  and the 
change in level  of the pu lmonary  a r t e r i a I  p r e s s u r e .  This  cottld indic.ate re la t ive  independence of the r e -  
sponses  of s y s t e m i c  and puhnona ry  v e s s e l s  to he.,a~-tmethonium. 

A s e r i e s  of e x p e r i m e n t s  to study the effect  of hexamethonium (2 m g / k g )  on the pu lmonary  v a s c u l a r  
r e s i s t a n c e  showed that the drug lowers  the tone of the pu lmonary  v e s s e l s  by 20 ~ 9~- (P = 0.05). F requen t ly  
the response  of pu lmona ry  v a s c u l a r  tone to admin is t t~ t ion  of hex~methonium occured in two phases :  a 
f i r s t  phase  of d e c r e a s e  and second phase of inc rease  in tone of the lung ves se l s .  Af te r  admin is t ra t ion  of 
hexamethonium in la rge  doses  (5 m g / k g )  d i rec t ly  into the p u t m m ' a r y  a r t e r y  of a pe r fused  lobe of the lung a 
m a r k e d  i nc r ea se  in p u l m o n a r y  vascu l a r  r e s i s t ance  was obse rved  (by a l . 2  ~_ 8.52%; p = 0.02). 

No s ignif icant  change took place  in the tone of the bronchial  musc les  under the influence of hexa -  
methonium.  

The r e su l t s  of these  inves t igat ions  thus show that the ,xasodiiator effect  of hexamethonium on the pu l -  
m o n a r y  v e s s e l s  is inconstant .  The hypothesis  put fo rward  by a number  of inves t iga to rs ,  accord ing  to  which 
the d i rec t ion  of the r e s p o n s e s  of pu lmonary  p r e s s u r e  to injection of hexamethonium is dependent on the 
initial  conditions of the p u l m o n a r y  c i rcula t ion ,  is conf i rmed .  

The r e su l t s  obtained a g r e e  with those r epor t ed  by Wert.:5 and co-wota~ers [12] and Gi lmore  and co -  
w o r k e r s  [9], indicating that  the lower ing of tone of the pu lmona ry  v e s s e l s  plays a p r i m a r y  and dominant  
ro le  in the d e c r e a s e  of p r e s s u r e  in the pu lmonary  a r t e r y  caused by he:r I lowever ,  we cannot 
a g r e e  with Yu and c o - w o r k e r s  [13t, who deny that the act ion of he , amethon ium on pu lmona ry  vascu la r  tone 
p lays  any  p a r t  in the lower ing  of p u l m o n a r y  a r t e r i a l  p r e s s u r e .  

Our  e x p e r i m e n t s  fu r the r  showed that the ef fec ts  of hex~methonium depend on the dose of the drug a d -  
min i s t e r ed .  I f  in jected in r e l a t i ve ly  smal l  doses ,  hexamethonium mos t  commonly  p roduces  a vasod i l a to r  
ef fec t  on the p u l m o n a r y  v e s s e l s .  Converse ly ,  when given in !urge dozes ,  hexamethonium more  ~ l ! a r ! : , ,  
has  a v a s o c o n s t r i c t o r  e f fec t  on the pu lmonary  v e s s e l s .  Hexamethonium does  not cause  changes in the 
bronchia l  tone. This  sugges t s  that b ronchomoto r  reac t ions  play no pa r t  in the dynamics  of pu lmonary  a r t e -  
r i a l  p r e s s u r e  m u s e d  by hexamethonium.  
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