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As the numerom studies of A. V. Kibyakov and his colleagues have sho~,'n [3-8, 10], the removal of the 
pa~crea~ in experi~.ental condl~ons di_~mrb: ~ e  influence of the paras).,mpa~et~c nerves on ~ e  organs they in~ 
ner~a~e, changes t~e functional condition of somatic innervadon in both its cen~al  and peripheral apparatuses 

'and causes the disapf~arance of the so-called "sponta~:eous, contractions of the smooth muscle organs. T h e ~  
ck.angei are connected wiLh disturbances in the process of acetylcholine for.marion, since r e , a r c h  by S. M. Leitea 
[9] and others ha~ skown t~ha.t the pancreas play~ an imply:rant role in the regalation of fat metabolism In the 
~C)., including pho~pholipid metabolism. The phoipholipid metabolism Is aL~o closely connected with the pr~.  
ce~ of acetylcholine synthesis. However, exactly ho~r F.hospholipid metaboti_~m disturbances affect  the liberat~.a 
of ~ e  mediator  hao, not yet  been corrpletely investigated. 

It ~eem.ed interesting to investigate the interreIagom of the mediator,  or acetylchotfne, with the enzymat-  
~catty-active system~ and al~o the change of these intemelations when the phospholipid metabolism Is dt~mr~ed 
by removal  of ~ e  pancreas. In nhis arNcle, we present expegmenta l  data f~-n ~.nvestigation of the fluctuatlon~ 
of chotinestera~ act ivi ty  in the smoo~h mmcle ;  of normal and depancreaNzed frogs. 

From the literature data, we kno,~r if.at there are definite correlations ~ev,,'een acetylcholine and choline~tear- 
a ~ .  D. E. Alpern [1] shows that intemified acetylchoHne synthesis is attevded by an Increase in cholinesterase 
~pt.~tgng activity. The compensation condition is charackerized by such a correlation. Along ~'it~h this, hum.oral 
deccmpemadon can al:..o o c c ~  when the act ivi ty of cholinesterase Is sharply reduced under the influence of 
strcng stimulation of t~he vegetative nervous system para~ym.pathetic branch and due to the Iibera~on of a large 
amount of acetylchoIine.  N. F. Baranova and E. N. Speranskaya [2] also o~erved the decrease of cholinest.era~e 
w i ~  s~mulation of parasympathetic nerve fibers. B. Mendel and H. Rudney [12] show that cho 'Iinesterase ts ino 
acgva~ed by high concen2ations of acetylcholine and gives maximal  a c ~ - i t y  with low concentrations of acety!-  
choline. 

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

Cholinestera~ act ivi ty was determined by the titrgmetric method described by T. V. Pravdich-Neminskaya 
[11]. According to this method, the acet ic  acid which forms, under the conditions defined by the method, from 
t1".e enzymatic  decomposition of acet),icholine is back- t i~ated by a 0.01 N solution of NaOH in the presence of  
an in~cator  - a 0.09~: solution of cresol red. TY.e percentage of a c e t y l c h o ~ e  destroyed in a unit of t ime is 
calculated,  which is taken as the index of enzymatic  acti,,~ty. Titration was done with a solution of NaOH from 
a mic rob~e t  with a total capacity of 0.6 m.1 with divisions every 0.002 ml.  As the experimental  objects tn our 
experiments, we used: the muscular layer of the stomach, abdominal aorta tissue, and lung and bladder paren- 
ch)~z~,a. The fern.oral muscle of a frog was used for purpo~s of comparison. The tissues were ground in a mortar 
wi~h a small amount of glass sand and centrifuged in a .Ringer's solution at  a rotation rate of 2000 revolutions. 

~ne centrifugate was used in the experiments. 

I298 



In the flr~t ~,erie~ of e.~perlment,, we detem~ined c.~ollne~tera~e activity in the .~mooLh mmcle ordain and 
tn ~he ~ketetal femoral muscle of normal frogs which had not been o ~ r a t e d  upon.. These ~tudie, e:,.ablished 
that, during tim fall-winter period, the chol.ir~esterase activity in the .*mooth muscle organ~ of the frog ranged 
between: 3.00-6.~8c]~ for the stomach, 3.19-6.37,~a for ~'~e abdominal a ~ t a ,  3.,o s-.J.e~.~;;=" "~, " ~"-" f~  the "mauu~,' ' ' 3.78- 
?.65% for the lung parenchyma. O~olinc~_terase act ivi ty increased ,harply in the ~pring period, beginning "with 
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Fig. 1. Dynamics of change~ in ff:e chol~esterase 
act ivi ty of the smooth mtncle c, gans of a fax~g at  
different mongas of tahe year. 
1) muscular layer of the stomach; 2) abdominal 
aorta; 3) lung parenc2nyma; 4) bladder. 

the second half of March, ret~,nLrig to the normal 
original le',els ~n the middle of April. The maximal  
cbollnestera~e activity for Lhe stomach mu~.cles was 
14.56~., for t.~e abdominal aorta, 13.6.'.~.~.; for the lung 
parench)'ma, I I .83~  (Fig. 1) and for dqe bladder, 
9.46%. The act ivi ty of t,~e s~eletal femoral muscle 
wa~ stable (3.27-4.1C~) in c o , p a r i a n  with the smooth 
muscle o:gans and increa:ed slightly toward~ the end 
of March (9.3~,~.). 

In a series of expedm~.rs ,  we injected 3-4 ml  
of  eserine in a concent~a~on of 1 : t0,000 into the 
�9 .:bcu~.a~eo~ F<~tedor lymph ~ c  of ~pring frog~ (60 
minute~ before u'~e experiment). ~-,e e~erine injection 
caused a sharp ~ecrea.*e in c~;oline.,~rase activity.  
which ranged ,between the foil owing iimits: 2.21-.5.73~i~ 
for t&e stemac_h muscle~, 2.2~-6.3 P,~ for the ab4ominal 
aorta, 2.~I-7.0I~: for t_he bladder, 3.00-7. I97- for Erie 
l ~ g  parench}.~r:a, and 3 . 5 5 - 6 . 5 ~  for abe ~keletal 
muscle. Com-equenr!y, eserine p.~elL'ninarily injected 
into the ~ .dy  of a spring frog ~ . . . .  red chotine.~tera~ 
activivy cc:.qderabIy; its magni.rade under the~  condi- 

ons appro:,.L~, a ~e d ~he or!gina ~, n c~ .x  I level, or was 
even somewhat less than ~ e  c-:r ~e.-'tera~ act ivi ty in 
~ e  frog~ of s fall-winter pefic-G 

The ex~r imenta  de.~cri~_d above make it  pos- 
sible to sugge.~t the presence of ~a .~  ~.a! fluctuations 
in the cho ; ~ , e ~ r a ~  activity,-, which placea i t  in direct 
dependence ~.q s ph)*fiologieal phenomena which 
occur Lq the frog's body during the ~.~ring period after 
the winte~ hibernation. 

Ln a ~cond  ~erie~ of experiments, the pancreas 
wa, first removed from the frc~s by opegaticu~, The 

experimenta were done on hogs of the fall-winter .period on h e  Gnd-14th day after the operation. It was estabo 
!ished that cholLne~terase act ivi ty in d'~e depancreadzed hogs gra4uatly increased, beginning me second day 
after the operation. The cholineaterase act ivi ty of the s:omach muscles and lung parenctD'ma was ob.~erved to 
increase until the 9t~h day after the ope.~ation, achiewing a magnivade of 9.01-9.1C~. Then ~.e ac~vi ty  decreased 
and, after the I3th post-operafiv~ day, wa~ reduced to ~ e  original no.,rnal range (Fig. 2, a ,  c).  "fine change in 
~he choHnes'.erase act ivi ty of the abdominal aorta wa~ characterized by w o  sharp hncrea'.-e~ cn ~ e  3rd and I0th 
days after h e  operation (?.8?% and 1 4 . 9 ~ ) .  After this, r_~e act ivi ty decreased and oniy began ~ be rees~bli~hed 
after the 13th post-operative day (Fig. 2, b). A dower increase in cbalinesterase acdYity was observed in the 

a~,e- the operation, ira m~gnitude equaled 6~7.~, then the act ivi ty decrea~d and bladder tis~Jes; by the 8th day c, , 
sub~equendy returned to the normal level (Fig. 2, d). A slight increa~ over normal cholinesterave act ivi ty 
~(3.27-4,10e~,Q was observed in the skeletal mmcuIature (4.%6%). 

In order to prove that the changed ctmlinestera~e act ivi ty in Lhe organs of the depancreatized flogs was 
actually connected with the reduced amount  of acetyld':oline forming in the body, we conducted a third serLes 
of experiments in which depancreafized frogs .were given a compensatory injection of pharmacological  acetyl -  
choline. The experiments, which were conducted on d-~e days in which ~ e  greatest changes in cholinestera~ 
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Fig. 2, DYnamic~ of changes in cholinesterase activity of ..~mooth muscled organs of control 
frogs which had not been operated upon (1), of de~ncreatized frogs (2) and of depancreatize d 
frogs which had been given a compensatory injection of acety!chollne (3). 

content occurred (6~-9th days), showed ~a t  choL tnes t e~  act ivi~ was almest norma~ or even st!ghdy less tha~t 
normal (see Fig. 2, a, b, e, d). 

Our observations indicate that the removal of the panc, eas in frogs causes considerable changes Involving 
the increase of cholinestera~ activity in the tissues. These changes in cholfnesterase activity coincide in time 
with the disturbances of parasympathetic and ~mat ie  innervadon which have been observed in many of our 
laboratory's works, From the experimental data obtained, we can conclude that, w!~ the inadequate hormonal 
func~oning of the pancreas, an increase is observed in cho~nesterase activity which is probably ~ e  e s ~ t i a l  
feature in the'disturbed activity of the paras~pathet lc  and somatic nervous systems which occurs in the body o/ 
depancreatized a~lmals, 

S U M M A R Y  

Experimental data of the study of cholinesteram activity in the smooth muscles of normal and dep~nc:eatized 
frogs are presented, Vartadom in the activity of cholinestarase of smooth muscle organs of frogs ~,re tnsig~flcant 
during the autumn-winter season. However, the activity of chollnesterase considerably lncrea~s during the spring 
seamn (March-April). 
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Increased activity of cholincstcrasc Is, lthewise, observed In depancreatfzed frogs. It coincides with the 
time of derangement of the parasy~npaflmtic influence on the organs and ttss~es during the postoperative period. 
Compensatory introduction of acetylcholine to operated frogs prevents the increase of cholinesterase activity. 

It is probabie that il~crea.~ed cholinestera~e activity in tissues and:organs of frogs is one of the factors of 
para~ymphathetic di~t~,,rbance in dcpar frogs. 
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