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The increase in the tonus of the smooth musculature of the hton--,,hi(manifestation of b m n c h o ~ n )  is seen 
in a number of diseases and plays an importar~ pan in the course of the disease and In the development of com. 
pUcation,. 

The preparations of the adrenalin and atroplr~ groups usaally applied to  t e l l e v e  IxoachosI~m cannot com- 
pletely ~tisfy clinical requirements. The effect of adrenalin is of very short duration. AtropLne is/nmffice.nt.ly 
effective in the usual doses which do not produce manifestations of intoxication. In connection with ~ 
into new effective medicinal preparations with a different mechanis m of action is of great importance. 

For this purpose, four groups of new synthetic medicinal prep~atlons with a choiinolytic effect ~ v r  been 
studied: the pentaphen group (diethylaminoethyl ester of phenylcyclopentane carboxylic acid [10, 8, i ] .  tim 
dyphafln group(diethylaminoaceryl-N-phenothiazine[9, ~),  the diethylJminoaceryl-dipheny~mlde group, and 
the arpenal group(diathylaminopropylamide of diphenylaceflc acid [12, ~ .  In each of them groul~ three prel~- 
rations were tested-- the hydrochlotide and two iodoaLk'ylates(methyl and ethyl Iodlde~. 

Most of the investigated substances wer~ synthezied in the laboratory of the Department of (~ganlc Chem- 
istry (Chairman N. V.Khromov-Borisov) of the First Leningrad Medical Institute, the pentaphen in the All-Unlon 
Scientific Research Chemical Pharmaceutical Institute, and the arpenal group preparations in the Laboratory of 
Phatmaceutical Chemistry of the Academy of Sciences of the Armenian SSR(Directot A. L. Middmya~, 

... Study of the relationship between the structure and pharmacological effect of these substances [5] showed 
that all the preparations possess a marke_d-c/~011nolytic effect. The blockl, Jg effect of the investigated substance~ 
on N-cholinoreceptors nlanife~ts itself in considerably smaller doses than does the effec~ ~cm M-cholinoreactive 
systems, L e.. all the preparations more eafily remove the nicotine-llke effect of acet-ylcholinr thau ir~ mtts- 
carine-like effect. The b!ocking effect on the parasympathetic ganglia (~isturbance of conduction of nerve im- 
pulses through the vagus to the h e ~ )  was ~anifest upon introduction of considerably smalte~ doses of the p~epara- 
tions than was necessav/for production of the effect on the r/mpathetic 8~nglia(disturbance in conduction of the 
impulses in the upper cervical sympathetic gangltorO. In each group of substances studied, upon transition from 
a preparation containing trivalent nitrogen atoms (hydrochlotide) to prepalrations having qu~ecnary ~nx>~n 
(iodoalkylate). the capacity of the substances to block N-cholinoteceptors of the vegetative ganglia was sharply 
increased and in this connection their influence on the central nervous system percepr.ibly fell(the ~mticonvul~vr 
effect decreased, the influence on the high.~r nervous activity sharply diminished [4, 5, 2~. 

: ,  Presented st the 490th Session of the I. M. Sechcoov Physiological .c~/e~y, Dc.cembe~ ~3, 1~2 .  
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Proceeding from the concept that in the development of asthmatic spa,m with human bron~tal  asthnm, 
the essential roleAs played by a spasm of the smooth musculature of the bronchial tree connected with the 
entry of an intensified stream of impulses through the vagus, we u~d as experimental models of an asthmatic 
state, the ~ouchospasm induced in a cat b" t intravenous injection ef prosefl/m. 

Proserine-induced brenchospasm Involves suppression of the cholinesterases and accumulation of a mrplm 
of aeetylcholine in various sections of the nervous system involved in tnnervatlon of the bronchial musr 
particular in the vega1 system; in its pathogcnesis, It is thus. to a certain degree, akin to lxonchospatm ob- 
~rved in the aahmattc condition in man. 

EXPERIMENTAL METHODS 

The experiments were conducted on decerebrated cats. In order to record the fluctuations in the tonus of 
the bronchial musculature, three methods were applied: 1) parallel recording of tracheal respLratlon and flue- 
tuation~ in lntrapleuraI press~e; 2) brcnchog~aphy: and 3) recording of bronchospasm in artificial t�9 
by means of the so-called piston':ecordcr. A comparative study of these methods showed the most te_n~_dve 
and convenient to be the method of recording the bronchospasm with the aid of the piston-recorder proposed 
Konzett and RSssler [11], as modified by T. M, Turpaev [7], and it was therefore used by us in most of the ex- 
periments. 

J 

Fig. 1. Relief of proscrine bronchospasm by 
pentaphen (A) and by pcmaphea methyl 
Iodide (B). 
Significance of tracings (top to bottom)~ 

recording of tonus of lxonchial musculature 
(indices of piston-recorder), indication of 
intra'r introduction of preparations, 
indication of t ime { 20 seconds). 
a -  ~, prosertne - -  - I"  m g ~ |  2.0 0.1 mg/kg; ,L ~ n t a  en 

b -  r prosr 0.1 m g / k g ; ~  pentaphen methyl 
iodide 0.1 nffg/kg. 

This method is based on an accurate graphic recording of the surplus of a/z not entering the lungs of the 
animal upon artificial respiration with constant pressure and constant volume of forced-in alx. lnv?luntary tot- 
pixadon of the animal was suppressed with the introduction of the curare-like preparation dltMllao [6]. Prosotitm 
and the new preparations under test were introduced into the femoral vein. 

The mength of the medicinal effect of the substances was evaluated by the ~ u m  dose of the preparation 
removing the bronchospasm, induced by introduction of 0,1 mg/kg body weight proscrine(Ftg. 1). in tlm r 
didoes of our method such a tpasm without treatment Ixoved fa ta l  
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For a mere exact comparative appraisal of the strength of the effect of the prel~rations , the prophylactic 
effect of the~ subnances and their capacity to prevent the development of proserlrm-indLm.ed brencho~l~tm 
were also studied. In these experiments, the preparation being tested was introduced intravenously In tim do~ 
of 3.0 mg/kg body weight, and then at brief time intervals (from 2 to ~ minutes) pmserfne was t~troducr into 
the animal at the rate of a single lethal dine at a time. The number of doses of proserlne causing a P.5~ decrealr 
in the lung capacity was noted in the experiment, i. e., reduction of the respiratory volume to ~ of the oriff- 
inal value (Fig. g). 

Fig. 2. Prevention of proserine bronchospasm by peataphen. 
Significance of tracings (top to bottom)! indication of 
intravenous injection of preparations (~pentaphen 3.0 n ~ k ~  
,~ proserine 0.1 mg/kg), recording of tonus of bronchial mu~ 
culature {indices of piston--recorder), blood pressure~in mm H~)o 
indication of time ( 20 seconds). 

EXPERIMENTAL RESULTS 

The medicinal and prophylactic effects of the new preparations with experimental b toncho~ lm were com- 
pared with the effects of some already known medicinal means (novoc~An. diphasfl, te~aethyl ammonium hy- 
droxide, atropine and adrenalin). 

The resulu of the experiments are presented in the table. 

It is clear from the table that in each group of new preparations the hydrochlorides containing trlvalent 
nitrogen pos.~ss a less marked mediclnal and prophylactic effect than eith~ of the lodoalkylat~ having a 
quadrivalent niuogen atom. ~-,e minimal medicinal dose for the hydroc~doride in each group of preparations 
is considerably higher than the minimal doses of either of the iodoalkylate.s. Thus, the minimal medicinal 
dose with proserine bronchospasm for the methyl iodide of Pentaphen is 20 times less than for Pentaphen 
dhloride (Fig. 1, a and b). 

Of the investigated new preparations wi~i tertiary niuogen, the most .effective was arpenal, a somewhat lea 
marked effect was shown by pcntaphon, and least effective were diphasln and diethylamlnoacetyldIphenylamlde. 

Of the preparations with quaternary nitrogen, the most effective were the arpenal and pentaphen me~yl  
iodides. 

Novocain, diphasil and tetraethyl ammonium hydroxide proved to be considerably less effective in their 
capacity to relieve and prevent the proscrine bronchospas~n than the majority of tested new preparations.~ 

* Two yeav~ after our work was presente.d to the I. M. Sechenov Physiological Society, findings [5] were 
published, according to which diphasil(spa:~molytln) and pentaphen are uniformly effective in their capacity to 
relieve proserine-bronchospasm. It is possible that the authors reached such a conclusion because the method 
which they used (recording of pressure in the trachea) was less convenien: for the quamRative evaluation of the 
effect of the preparations than was ours. 



Medicinal atgl Prophylactic Effect of Chollnolytlc Preparations on Prosertrm 
Broncliospa sin. 

Name of preparation 

Medicinal effect 

Minimum dose (In 
mg/kg) rglievlng an 
already dcvelopfng 
lethal proseilnr - 
bro ncospasrn 

Prophylactic effect 

Number of lethal doses 
of proserine vroducln 8 
a 25% reduction In 
lun2 cavacirv after nro-. 
phv~Iacdc lnfroducttbn of 
3.0 mg/kg of preparation 

Pentaphen hydrochloridr 
Pcntaphen 16domethylate 
ventaphen Iodoethylam 
Diphasin hydrochloride 
Di~asin lodomethylate 
Di~-hasin lodoethylate 
Diethylaminoacetyl-d iphenylamldo 

hydrochloride 
Die~yta minoacetyl- dip~enylamido 
Jooomemylate 

Arpenal hy.d rochloride 
A rpenal _I6d.om.e~ylam 
Arpena~ toaoemylate 
Novocain 
Diphasil 
Tetraethylammonium hydroxide 
Atropine 

! .5---2.0 
0.05----0.1 
0.5 

10.0 
0.2 
0.2 

0.5 
0.05 
0.1 
5.0--'10.0 
5.0--6.0 

!0.0 
0.03 

3--6 
34--36 

16 
Less than 

22 
6 

Lass than 

4 
13 
34 
24 

I~n  than 
J.~m than 
~ss than 

For atropine, .which quickly and completely ellm~ares the bronchos~asm, ~ e  mtnirnat medicinal dose Is also 
cohtiderably higher than the rnedicjmal doses applied clinically (with converdon to 1 kg of body weight). Adren- 
alin in our experiments proved to ts~ of little effect. The minimal medicinal doses removing the bronchospatm 
for the majority of'the preparations coincided with the doses prevent.ing the depressor effect upon stimulation of 
the peripheral segment of the vagus, an~ were considerably smaller than doses exerting an atropine-Like (muP 
carinolytic~ effect, i. e., removing the depres.*o~ effect of intravenously in~odnced acotylcholine [b']. 

These observations give grounds for considering that the effect of the investigated preparations on broncho.. 
spasm depends primarily on the effect of these substances on the ganglia of the pulmonary branches of the 
vagus. By blocking the passage of E~rvons impulses in the ganglion synapses, these substance~ temporarily r e -  
move the influence of the vagus on the b r o ~  - 

Such a concept is in go~d agre~.'ment with ~he findings we obtaJ.ned in analyzing the mechanism of lxoseHne 
bronchospasm. 

It was established that for the ([evelopment of the bconchespaS!~ by introduction of pmserine, the preservation 
of the vagat centers and the presenc:e of links of the m-uscular elements of the bronchi with these centers are of 
great importance. Decapitation, v~gotomy, or introduction of tetraethy~ ammonium hydroxide, which ensure 
the "pharmocological intersection " of the vagus nerves, hinder or ~peedil.y eliminate bronchospasm already in 
progress. 

Thus, in preparations with a ch0Iinolytic effe~ which selectively block the Izansmisston of the nerve Im- 
pulse in the ganglia of the vagus, we have a new group of mediein;d substances basically distinguishable in 
terms of their mechanism of action from the earlier applied preparations of the atropine and adrenaLLa groups fo~ 
eHmrnatioa of bronchospasm and e~ celLing these substances in the~. efficacy in experimental therapy of lxosedm~ 
induced bronchospasm. 

The clinical testing of one of the new preparations- pentaphe 3-  showed its high efficacy in removal of 
bronchospasm and in treatment of patients with bronchial asthma. 
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