CHOLINESTERASE AND PSEUDOCHOLINESTERASE
ACTIVITY IN BLOOD OF RATS DURING ONTOGENERI3
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During ontogenesls in rats activity of the cholinesterase (ACE) and pscudocholinesterase {PCE) of the
bload at first reaches a maximum by 12-18 and 2-3 days (respectively); the level then falls. Three waves
of increase are observed in these levels, although they do not always colnclde in time for ACE and BPCE,
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Laboratory investigations have shown that puppies, rabbits, and rats Ia early life before assumption
of the slanding posture are characterized by a kigh level of metabolism and of activity of their cardiovag~
cular and respiratory systems., This situation s made possible by the carller ¢peration of stimulating nez~
vous mechanismas, the higher content of catecholamines, and the highsr acetyleholinesterase activity of the
blood than ia adult anlmals {1-§, 813},

Because of the almost complete absence of data concerning the humoral regulation of homeostasis is
rats, the present investigation was carried out with the object of Investigating changes In activity of acstyl-
cholinesterase and pseudocholinesterase in the blood ia ontogenesis {n connection with the nonmediator vole

of acetyicholing {7}.

EXPERIMENTAL METHOD

Exncriments were carried ount on rats from the end of the Intrauterine poriod until the aga of 18
months, Mixed Llood 20 uliters)was taken from the heart of rat fotuscs andyoung rats under one month old and
from the tail of ratls clder than ong month by amputation.
The blood was hemolyzed In 6.4 ml distliled water {a 2 tes?

°
i tube. To determine acclylcholinesterase {ACE) and psoudo=
é cholinesterase (PCE) activity, A. A, Pokrovskil's colorime=
s it tric micromethod was used [12]. Altogether 242 pats of 4l=-
) g “ ‘ ferent ages wers uscd. Each blood sample was analyzed
i ') .é\ two or thres timez.
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W 9; The rals were subdivided Into elghl groups,
S N As Table 1 shows, changes in ACE and PCE activity
F e were fluctuating In cahracler: perlods of Increase allernaisd
¢ 32 & 5 & 7 ¢ with perfods of decrease, alihough these perfeds Jid nol eoln-
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Groug No. wasg divided into two subgroups on tha basis of resuils of
Flg. 1. Acetylcholinestorase {3} and psesu~ PCE determination,
docholinestorase {2) acliviyy invals of Analysis of ihe resulis in Talle 1 shows that the ACS
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TABLE . Acetylcholinesterase (1) and Pscudacholinesterase (i) ac~
tivity of Rai Blood During Ontogenesis (g moles/mi blned/min)
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{P< 0.01), between groups 2 and 7, and also between groups 4 and 7 {P< 0.001 and P< 0.01 respectively), I
may be assumed that the higher ACE activily, by redueing the conceniration of endogenous acetylcholine, Is
responsible for predominance of sympatho-adreneigic influcnces at an early age, The results obtained by
E. A. Eskin and co-workers {19}, indicating a higher content of catechela:aine~ In the adrenals of rats uadey
14 days of age than in adult animals, suggest that thelr content in the blood is also higher. The predominant
adrenergie background of regulation at early age pericds is responsible for ihe high oxygen consumption and
the high level of activily of the respiratory and cardiovascular sysicms [18].

The importance of pscudpcholinesterase is not yet completely clear. It will be noted that the decrease
fn PCE activity in subgroup 3a and its increase In subgroup 3b preceded the corresponding changes in ACE,
while In groups 4, 5, and § the changes in ACE and PCE were opposite in character (Fig. 1), In connection
with the views put forward by some authors [6] concerning the protective role of PCE reiative to acetyl-
cholinesierase, this character of the changes as described above may be important for maintalning acetyl-
choline hydrolysis at an adequate level of intensity. Our results reflecting complex changes in the ACE and
PCE of the blood of rats during ontogenesis must stimulate further investigation of their role in certain as~
peetr of metabollsm in connection with the nonmadiator function of acelylcholine {7).
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