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PA$ occupies an extremely important place among chernothr a~r mad ~c~e~fully in the treat- 
ment of tubezcu]e=b. The rnech~nbm of its action, ho~eve~, h= es yet been ~deqt~tely investigated. 

Z~e coulee e~'~t~|e~ o~ ~e ph=rm~col~|e propezHe~ of ~AS ve had ~ b t t . ~ e d  [~] ~a~ PA$ evoked, 
in ~ fi~r l ~  of iu ~etioa, ~dmut&rton of ehe.morecepton on ~rect c~n~cz ~rt~ ~em while tn ~e ~eeond 

oT f,~ =r it predur reve~ble fu.,~tional "extinction ~' of chemorecepmn. 

~e  pre,~ent c~t~municati~, =~ata ~ze zepo~te~ eencernt~ 8 the ~[~ect of PAS on hs~z~ept~ve xeflexe, 
~,~e~ r ~ t~r action Of the ttb~Lenc~ g~en Lnuamtnc~lazly. 

METHODS 

~.~ertmen~ were e=n~r out on eats ~ e r  ureehzne ~e=~e~i~ and also on decerebr~te =n~aal~ (~ told 
d ~4 e~rL~e.u) .  ~lo~l p~e.ure and re:pt~atory reflexes vere studied. 

L~ ~e  flr~Z :eHr o[ experL,~ents, a study was made of ~e e~'~'r162 of PAS r m~ex~  ~rom chemorccep~on 
a segment of the =m~ll Lnte.~r162 hurncratly belated and cccznected wilt ~e ot~ni~m by n=~e+ enZ),, 

As ~r ~ of =n e~p~zir~e~t, chemoreceptor reflex t e a c h . t o  ~cerylch~l~e ~ d  cado~ic acid in t~e 
~ft~ed ge~nent of ~te.=tlna were e~t~lL~ted. PAS wa~ ~en 8Ivan ~ttr~rntuculr (0.~5-1 g par I k~ body 
welf~ht)= following ~r reflexr arbtne3 on addition of the sbove..mentioned eu~t~nce.~ to ~e ,~e.~'u~e wee 
tested every le  mlnu~  for en average of 1 ~  houri. 

RESULTS 

The ex~dments showed 0tat parenteral a&,~in~ttation of PA$ led, in tha maJodzy of ct~e~, ~ dbTslnut|~n 
of blood ~'e.Jztue reflexe: Jnd pardy ol r ~splra:ory on~ evoked by stlrnulatlo, of ~e chemorecepm.,~ in the pet'- 
f~ed tegmenz of :mall intesHne, In a number of experiment= the reflex= disappeared completely (Fig, 1). En| 
hancement of rcnex~ ettciteA by tthmulation of chemoreceptor= was observed c~!y in thee e~pertmen~t tn which 
~r in hi~t concenuatlor! (1.10 "~) we= mad ~ =ttmutta. Of 8 e~pa~=~  ,.~ vhteb acetylchottne ~t 
th~ concentration v ~  mad, complete zupprc.lon of blood preuure reflex w~= obeerved in o~e: in two, the /n~re~  
flex wa, dlminbhed by 30-2~.; and in 5experlmenLt adminbzrarlon ofPAS w~, followed by Incre~e L~ refle~e~. 

Of 13 experimen~ in which reaction to aeetylcholine in concentration of I .I0 "4 war studied, in ~ o  C~s 
reflex dbappeared cc~npletely: in 5 experiment= eomiderable depression of the reflex w~ oh, erred (by~2-~1,~). 
Le~ marked tr~ibltlon ~f the ~eflex w~ ~een in 4 expe~tmen= (by .~6-~5.6%), and only in ~ experiment: w~ ~r 
reflex enhanced following zdminbtratlon of PAS. 

8~ 



Fig. 1. Effect of In~amuscu!a~ administration of PAS on reflexes from chemoreceptors tn pet-  
fu~ed segment of small hatesthae, a, b) Initial reflexes; e, d, e, f) refle~.es after administration 
of PAS (0~5 g per I kg wetght). Records from above down: blood pte~ure, temptation, stimu-. 
lus marker, th-ne marker (5 seconds). Arrow indicates time of PAS Injection. 

Of 4 experiments in which carbonic acid was reed as chemoreceptor .,tL~ulant, tn one the blood pressure 
zeftex disappeared altogether; In two It was decreased by more than 50~, and tn one - by 42.8~3, 

S~ce  expe~'nental coadltiom excluded the po~ibllity of direct action by PAS on the chemoreceptors In 
abe segment of lnt~tine tt could be  assumed that the preparation, given Intramuscularly, affected the een~al 
eompor~en~ of the tatere~'..eptive reflex are. An attempt was made to localize more precisely the site of PAS 
action ha the hater~eeptive reflex are In the second series of experiments In which urinary bladder meehano- 
r e c e p t ~  uede subjected to excitation. Thl~ was achieved by di~tention of the bladder with air In~oduced into 
it under a pressure of 80-100 mm Hg. PA$ was given Intramuscularly in the dose of 0.5 g per I kg body weight. 

The results of these e.~petinaents were as follows, PA5 tn the d ~ e  that cor~istenfly L,'daibtted reflexes from 
chemoretre.pz,~x5 In the tsolatod loop of small tme~tine did not, as a rule, irdaibit reflexes from bladder mechano.. 
reeepton. In 5 out of 12 expetlmertts, enhancement of blood pressure reflex was ebserved as soon as 15 mL~utes 
after Injection of PA$. In 4 other experiments, enhancement of ilae reflex was preceded by its slight decrease 
over a period of 30 minutes to I hour; the reflex then gradually increased, finally exceeding the Initial value. 
la 2 experimen~ the ~eflex remained unchanged, and In only one experimeo_t was It diminished. 

The.~ experiments t~dtcate that the vasomotc~ and respiratory centers, and the afferent patt~ays leading 
fr~cn it,era .ro'blo~l ve.~el~ and h e ~ ,  and also to re~.pitatory mmc~atute  are not subject to the inhibitory effect 
of PAS, since othedwlse the reflex from urinary bladder mechanoreceptors could not have been realized~ 

In order to cenfirm th~ eoaelmlon, we ~taged a third series of experiments totaUing 12, in which the effect 
of PA$ c~a unconditioned reflexes arising from chemo- and meehanoreceptors was traced within the same experl- 
meat~ ~eflexes from smaII intestine chemoreceptors (to acetylcholine In concentration of 1 .10"~and carbonic 
acid), f~om urinary bladder mechanoreeeptors, and from receptors of the carotid ~inus reflexogenle zone were 
~ludied at different times before and after Injection of PAS. Obs~vatiora In this series confLTaed the fladin~ 



Fig. 2. Effect of PA$ on reflexes from small tntes~ne chemorecepton, carc~td sinus recepton 
and urinary blsdder mechgr~oreceptors, a, b. c) initial re~e.x~ after ~jec~on of PA$ (1 g 
per 1 kg weight); e)dtmlnut|on; t) complete lnh':bttion of reflcx~ from smaU intestine 
chemoreceptor; d0 h) diminution of reflexes from carotid sinus receptors; f. j) enhance-. 
merit of ref!exes from mkuary bladder rncchanorcceptors. Records same as in F~g. 1. 

Fig. 3. Effect of PAS on reflexes from small i n t~ in e  chemoreceptors In de.cerebrate eat. 
a, b) Initial reflexes; c, d, ej reflexes after injection of PAS (1 g per t kg welg~t~b 
Rec~.~ ~ Fig. 1. 

obtained in the f ~ t  and second serlg~ of e.xpe~iments, gcflex~ from the chemoreceptors of the L~olated segment 
of small intestine in most cases were diminished. In 8 experiments. ~ e  blood p~essure reflex dh-nlnLshed aft~ 
PA$ injection; It increased ha 2 experiments. 

Of 10 experLmenu in which reaction to carbonic acid was investigated, the blood pressure reflex disappeared 
completely in one. was decreased in eight, and s|tghtly increased in one. 
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(In most cares) were enhanced. Such enhancement war ~ e r v e d  In 7 out of 10 experiments, while slight dl.. 
ruination was seen ha 3 experiments. 

Reflexes from the eazotid sinus zone recept~n were, as a rule, Inhibited (ha thb ease we were eo~erned 
with a complex reflex determined by stimulation of chemo.- and barorecepton ha the sinus). In 4 out of 9 e-x.. 
peJiment~, considerable inhibition of the blood pressure reflex was noted; lens marked inhibition occurred In 
$ experiments. These data nre preaented in Fig. s 

It was aherefcxe established that PAS exerted different effects or. vartous types of interoeeptive reflexes, 
This was expressed In t~e fact that PAS predominantly lnh~ited reflexes which arme as the re, att of chemo-. 
receptor stimulation, 

The f~.u-th series of experiments was concerned with attempts to localize more precisely the action of 
PAS in the efferent portion of the reflex are, and eomisted of studies on the effect of dzis preparation on reac- 
r elicited by direct electric stimulation of the peripheral part of the vagua, transected In the neck, and the 
peripheral part of the splanchnlc nerve. These experiments revealed that PAS inhibited, to some extent, tram- 
mission of exeitatiea freen the vagus to the heart. The preparation did not, however, exert any consistent effect 
on the peripheral part of the reflex arc innervating abdominal blood vessels and the adrenal gland. 

The~e data on the dist~crdve feantres of the PAS effect on lnteroceptive reflexes obtained on parenteral 
administration of the preparation suggested the Importance of determL~ing in what part of the central nervous 
,Tstern was the blocking aetlort of PAS on reflexes from chemoreceptors effected. With this aim in view, w~ 
undertook a fifth series of experiments, in which the infl~mnr of PAS on reflexes from chemo= and meahano- 
receptors was studied oo 9 decerebrate animals. It wa, found that in experimen~s wi~out anesthesia but with 
uamection at the colltcular level, PAS (0.25-1 g per 1 kg body weight) given lntramhneularly, ha the majority 
cf eases ir'axiblted the reflexe, (Fig. 3). In 5 experiments in which carbonic acid was t'a~d as chemorecept~ 
sttrndant, the blood pressure ~eflex was diminished in four, and enhanced in one. Stimulation of the chemo- 
receptors by acetylcholine was performed in 7 experiments, in six of which administration of PAS led to dl- 
mlnution of the reflex, a,ad In o:~e of which the reflex was erahanced. Ultder s~rnflar experimental eondltlora, 
the reflexes arising from stimulation of the urinary bladder mechanoreceptors were not Inhibited by adminhtra.. 
zion of PA$. 

Comequemly, the predomirtantly inhibitory effect of PA$ on reflexes elicited by stimulatio~ o~ c~e~o-  
reeepton can be realized in de.cerebrate animah also. 

Rdsults of the experiments on the action of intramuscular PAS on interoeeptive reflexes Iea~ ~p ~he con- 
camion that the selective i~hibitcey effect of this preparation on reflexes from chemoreceptors is achieved by 
direct action of PAS on the central elements of the chemoreceptive reflex arc. The preparation can be ,aid to 
exert its act!on by predta~Anant L~2aibition of the conducting part of the Internal chemical analysor, 

SUMMARY 

Studies of the effect of PAS on intercceptive reflexes have shown that intramuscular injections of PAS 
Inhibit mostly reflexes elicited by stimulation of chemoreceptors. On the other hand, reflexes from mechano.- 
receptors w~'-e mostly enhanced. The inhibiting effect of PAS on chemoreceptors may also be elicited in the 
decerebram animal. 
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