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Acetycholine and choline-like substances have been found to play an important role in the mechanism of the 
anaphylactic reaction of  the smooth-muscle 6rgans, with their rich cholinergic innervation [1, 3, 4, 8]. The f'ar~her 
study of this problem must provide a better idea of the role of these substances in the development of anaphytaxis, 
and of their interaction with cholinesterase and atropine. In its pharmacological properties atropihe is classed as a 
cholinergic drug [2]. There is reason to suppose ~hat acetylcholine and atropine, by their pharmacoIogical action 
on the tissues, compete for attachment to ~e same cholinergic receptor groups [8]. In previous studies we conF~'med 
Undritsov's opinion [5] that atropine does not depress, but increases the tone of the loop of guinea pig's intest[e~ 
after an anaphylactic contraction. We have also observed this inverted reaction to atropine in the uterus of g~nea 
pigs and rats [4]. 

In the present research we continued the study of the mechanism of this phenomenon. Our object was to re- 
produce this inverted reaction to atropine in the smomh muscles of the bronchi of guinea pigs, and also to test the 
action of atropine-like substance~ (scopolamine, plaryphyllin) before and after the anaphylactic reaction of smooth- 
mttscle organs, 

R_E.pr0duc t ion  o f : t h e  P h e n o m e n o n  in t h e  Smoor.  h M u s c t e s  o f  t he  B r o n c h i  of  t h e  I s o l a t e d  
~ s  o f  S e n s i t i z e d  G u i n e a  P i g s  

gxperimenu we}e carried eu~ on 30 female gu~.nea pigs weighing 800-400 g, of which 8 were normal and 22 

sensitized. The animals were sensitized by triple subcutaneous injecticns of 0.5 ml hone serum on alternate d~ys. 
The animals took part in the e x p a : i m e ~  ~.8~0 days ~f~e~ ~hc fir~ see.~:AS, zing injection. 

pOinu [0 the ~ime of i :je.czi~n of <]nziz.::.f~ ;.n a dil.. ::] <[ i : " ;3; .{i:~7~ 20 se~o [:) Ac<[o.~; of 

points to ~he time of in}ection of a~-~opine in a dilu,'ion of .I0 ~. 
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TABLE 1. Anaphylactic Bmnchospasm of Isolated Lungs 
of Guinea Pigs and Inverted Reactions of Lungs to 
Subsequent Injection of Atropine 

Inverted reaction 
Date Reaction to injec- 

of smooth muscles 
of experiment tionofantigen 

1 : 100-1 : 500 of lungs to hajeetion 

26/X 1962 
27/X 
e s l x  
281X 
~9/X 
S/II 1963 
s /n  

8/Ii 
10/11 
l~ /II 
16/II 
18/11 
~/11 
22/XI 1962 

Complete spasm 
t~ tt  

No spasm 
Complete spasm 

Incomplet e spasm 
Complete spasm 

of atropine 10 -~ 

Complete spasm 

Incomplete spasm 

Complete spasm 
No spasm 
Complete: spasm 

Incomplete spasm 

Comple~e spasm 

The technique of perfu~ion of the isolated lungs 
was that described by Alberty and Bhattacharya [6, 7], 
The preparation of the isolated lungs was placed in a 
hermetically closed chamber. The viability of the lung 
tissues was maintained by perfusion with nutrient fluid 
eomisting of Tyrode soludon (2/3) and polygluein 
solution (1/3) through the pulmonary artery. Movements 
of the lungs were prodhced by alternately creating a 
positive and negative atmo,pheric pressure in the Chum* 
b~r. The oseiliafion of air ha the lt.mgs was recorded on 
the drum of a rotating eleetrokymograph by meam of 
a Marcy's capsule connected to the ~aehea. The kymoo 
graph rotated at the rate ~f 0.8 ram/see. 

In the first series of  experimenu,  conducted on 8 
norton! guinea pig~, the L~eetion of hone serum in dilu- 
tions of 1 : 10 and 1 : 500 into the perfus!on fluid did not 
cause bron~hospasm. Adm~iztration of atropine in a 
eoneentzation of 10 4 and I0 "s before and after the ant:- 
gen also produced hardly any change in the lung move- 
ment~. At the end of each experiment, to test the senti- 
tivity of the mu~c:es of *.h~ L~nchi,  histamine was inject- 
ed in concentrations of 10 "~ and 10 "s, ~ a result of which 
b~onchospasm developed a~d continued for 5-8 min; the 
lung movements were gra4~!ly restored after 7-9 min, 

Fig. ~, Uterine c~mu of ~ g~::ne~ pig :e::~d~ed with hor:e ~ezu:n c~ :,icvembez 18, 
17) and 19, !962. l~t a~ow (on th~ left) :njectio~ of hi:*-amin~ (10"~); 2nd and 
6th an'~ws) in~ecti~n of  pta:yphy]~.:ne {I0"~); 8rd and 7th ~:~::~,~,~) i n j ~ : o a  of 
a~opine (]0"~); 4:h and 8th ,~'r~ws) injecz:o~ o: :c:o~:?L~rn~e (!0~); 5J~ a~'ow) 
injec:ion of ~n::gc@ ( t  : !00), Time 80 :~c, 

The second seriesof cxpe.rh-nefits-w~,, ~ car;:~d c, ut on.~.(:~ ~e~:R:~ed guine,~ pigs, A~ fh*st the nonn~I movement 
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A C t i o n  o f  A t r o p i n e - l i k e  S u b s t a n c e s  b e f o r e  a n d  a f t e r  A n a p h y l a c t i c , , C o n t r a c t i o n  
o f  S m o o t h  M u s c l e s  

The question arises whether atropine-like substances, like atropine, may cause an inverted reaction of the 
smooth-muscle organs after an anaphylacdc contraction. Two atropine-like substances were investigated - scopol- 
amine and platyphytline. ExPeriments were conducted on the uterine cornua of  16 sensitized guinea pigs (Fig. 2). 
The animals took parr in the experiment 20-30 days after the first ser~itizing injection. 

The uterine contractions were recorded by the method of Schuhz and Dale [9, ]0], The experimental condb 
tions were described in a previo,,s paper �9 [4], In all the experiments a uterine eornu measuring t . 0 - ]  .5 cm in length 
was reed. The experiment began with testing the sensitivity of the uterus to histamine in dilutions of  10 "~ and 10 "7, 
atropine 10 "5 and 10 "~, scopolamine 10 "s and 10 "6, and platyphillLne in dilutions of  10 -5 and 10 "6, 

To produce an anaphylactic reaction, antigen was added to the bath in a concentration of 1 : 100. At the end 
of the reaction atxopine or atropine-lik~ substances (scopolamine, ptatyphylline) were again injected, after which a 
uterine contraction was observed (inverted reaction). The sensitivity of the uterus to histam~.ne was then ~ested again 
to verify its viability. 

Histamine in a concentration of I0  "6 and 10"* caused a uterine contraction the mean amplitude of which was 
3-5 cm, After injection of atropine and atxopine-lik e substances (10 "5, 10 "6) before the anaphylaetic contracture 
a slight decrease in the tone of the orga n or complete, absence of eh.anges was observed, On the addition of  antigen 
(1 : 100) the uterus reac~ed whh a strong contraction, its mean amplitude being 4-6 cm. The subsequent injection 
of atropine and atropine.-like substances Caused a ma~ked eontracture in 14 of the 16 experiments, appearing after 
50-70 sec and reaching a maximum between the.End and 3rd minute; subsequent relaxariop~ took place after a~ rain. 
The resul.ts of  this sexies of  exper~nents are shown in Table E. 

Hence, the smooth-muscle organs of sensitized guinea pigs gave an inverted reaction to atropine and atropine- 
like substances after an anaphylactie contraction. The p~oblem of the mechanism of this reaction during ~naphytaxis 
requires further investigation. 

TABLE 2. Anaphylactie Reaction of the Uw.rus of Guinea 
Pigs and Its Inverted Reaction to Subsequent Injection 
of Atropine and Atropine-Like Substances 

~-~ ~ :l~eacnon of uterus to injectio~ 
~ r  ,L~ r .~ ~ . ~  ~ . . . .  

c~ ~ -  ~ l I platy-  scopo1- 
,~ N--~ ~. ~ .~ , : . ' ,  atropine 

< ' = o ~  i iphyltine amine 

6/X1 + -.- • +~ 
7 1 X l  + - v  + 
8/Xl  +-4- + +  
9tXI + + +  + 

10/XI + + +  , + +  
l l /XI  + + +  + +  
12/XI + 4  + % - + +  
12iX[ @ +  : ..{;. i 

12/Xl + +  + +  
13/'XI { + +  I : + +  ! 
14,"Xl i ++-~  , + +  
16/Xl : + + - ~  -.- * + +  + 
lS/Xl ', + +  j + +  + 
ig/x  + + +  ' + . - . - - ~  + +  
20/Xi , + + +  + - } . -  
23:X! i + -~ ~ } j.: 

Note. + Pos[d,~e ~eaction; +* mas react~o.n; +,r+ s t t o ~  
reaction; *- dou~tff~I re~c~Sca. 
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AI! abbreviations of p ~ o ~ c a l s  in the above bibl io~phy are letteroby-letter ~ n s l i t e ~  
ations of the abbreviations as ~ive~ in the original Russian journal. Some oi all o f  this  peA- 

odical  l i tereture may well  be nvailab~e in Engl ish  translations. A complete list of the cove~to- 
cover English trsnslatioas a~ea r s  aS the back o~" this issue, 
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