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Llens. Onpenenutb >HEPreTUYECKU MPO(UIL CaTEIIUTHBIX TIUOLUTOB B KPaHUAJIHLHOM
meiiHoM cumnarudeckoMm ranrauu (KIICI) B ycnoBusx HOpManbHOTO (YHKIMOHUPOBAHUS HU-
KOTHHOBBIX XOJHHepruueckux cuHarncoB (HXC) U B ycnoBusAX (papMakoIOrHuecKoi JenpuBaiuu
HXC. Mamepuanvt u memoowt. [lenpupanuto cunarncoB B KIICI' kposMKoB co3/1aBajid XOJIUHO-
JUTUKOM JuMeKonuHoM. Ompexaensuii akTuBHOCTh H- u M-u3odopMm nakTataeruiporeHassl
(JIAI') B rimmonuTax Ha KPUOCTATHBIX cpe3ax mo meroay bpymoOepra u IleB3nepa meronom uHTE-
rpangbHON nuTodoTromMerpun. Pezynrsmamel. B caTelIMTHRIX TTUOLUTAX BBISBISETCS 3HAYUTEb-
HO 0oJjiee BBICOKasi aKTHBHOCTh M-M30(opM 10 CpaBHEHUIO ¢ aKTUBHOCTHIO H-u30dopm JIJII', uro
CBUJIETENLCTBYET O TOM, YTO B pacCMaTpUBAEMbIX KJIETKaX aHadpOOHbIE MEXaHU3MBI SHEpPreTuye-
CKOro MeTaboau3Ma mpeobnanaroT Haj a’dpoOHbIMU. [IpH sKCTIEpUMEHTAIbHO BBI3BAaHHOM JETIpu-
Baiuu HXP oTHomeHue Mexay ypoBHamu aktuBHocTu (H/M) uzodopm JIJII' B rimornurax mpe-
TEpIEBaET MOJHYI0 MHBEPCUIO TIO CPABHEHHUIO C 3TUM IOKa3aresaeM B riauainbHbiX kietkax KIICT
B YCIIOBUSIX HOPMAJIBHOTO (YHKIIMOHUPOBAHUS CUHAIICOB. 3akatoueHue. CaTeIUTUTHBIE TTUOLUTHI
KpaHUAJIBHOTO HIEMHOI0 CUMIIATUYECKOI0 TaHTJIUS B TOM K€ Mepe, Kak U JIFoOble Apyrue comaru-
YyecKkue KJIETKH, PacIoyiaraloT W3Ha4dallbHO 3allpOrpaMMHUPOBAHHON adpOOHON CHCTEMOM 3HEpro-
obecrieyeHns, KOTopasi TpaHCPOpPMUPYETCS B aHA3POOHOM HANpPAaBJICHHUHU O]l BIUSHUEM CHHaIl-
TUYECKOW MMITYJIbCAI[UU Y€pe3 HUKOTUHYYBCTBUTEIIbHBIE XOJIMHEPTUUECKUE CUHATICHI.

Kniouegvie cnoga: cumnamuueckuti eanenui, cameiiumHivle 2AUOYUMDbL, XOAUHEPSULECKUE
cunancsl, usogpepmenmul JII', snepeemuueckuii Memaoonuzm.

PECULIARITIES OF ENERGY PRODUCTION IN GLIAL CELLS
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Aim. To determine the energy profile of satellite gliocytes in the cranial cervical sympathe-
tic ganglia (CCSG) in normal functioning of nicotinic cholinergic synapses (nChS) and in their
pharmaceutical deprivation. Materials and Methods. Deprivation of CCSG in rabbits was imple-
mented by using cholinolytic dimecolinum. The activity of H- and M-isoforms of lactate de-
hydrogenase (LDH) was determined in gliocytes offrozen sections by integral cytophotomentry
using Brumberg and Pevzner method. Results. In satellite gliocytes a considerably higher activity
of M-isoforms of LDH in comparison with that of H-isoforms was found which evidences predo-
mination of anaerobic mechanisms of energy metabolism over aerobic ones in the studied cells.
The relationship between the levels of activity of (H/M) isoforms of LDH in gliocytes with expe-
rimental deprivation of nChR exhibited a complete inversion as compared to glial cells of CCSG
with normal functioning of synapses. Conclusion. Satellite gliocytes of cranial cervical sympa-
thetic ganglion, like any other somatic cells, possess initially programmed aerobic system of ener-
gy production which transforms into anaerobic system under influence of impulses arriving

through nicotine-sensitive cholinergic synapses.
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energy metabolism.

In astrocyte neuroglial cells of the brain
unlike in ordinary eukaryotic cells, energy is
produced by strictly anaerobic mechanisms
[1,2]. An aerobic abilities of astrocytes are
supposed [1,3,4] to be associated with pro-
duction of excess amount of lactate by these
cells as an additional energy substrate to
modulate the activity of excitatory ionotropic
glutamate-ergic synapses which provide ef-
fective activity of the brain associated with
information transmission. Taking into account
the common nature of the glial cells, it may
be suggested that the established peculiarities
have a more generalized character and may be
extrapolated to glial cells of the peripheral
nervous system.

In view of this, it seems important to
experimentally study the energy profile of
satellite gliocytes (SG) of the cranial cervical
sympathetic ganglion (CCSG), where similar
effective activity associated with transmission
of excitation, is realized through other iono-
tropic excitatory synapses — nicotinic choli-
nergic synapses (nChS) [5]. The objective
approach to elucidation of the role of the ac-
tivity of nicotinic cholinergic transmission in
energy metabolism of SG consisted in use of
an experimental model of partial and com-
plete block of nChS.

Aim — to determine the energy profile of
satellite gliocytes in the cranial cervical sym-
pathetic ganglia in normal functioning of nChS
and in pharmacological deprivation of nChS.

Materials and Methods

The experiment was carried out on 9
male rabbits of Chinchilla breed of 8 months’
age. Deprivation of synapses in CCSG was
implemented by subcutaneous introduction of
cholinolytic dimecolinum [6] at the dose of
10 and 50 mg/kg which induced partial and
complete, respectively, block of synaptic
transmission through nChS [6], with subse-
quent analysis of the material in the period of
the maximal manifestation of the effect of the
drug — in 1 hour after its introduction at each

dose in complete correspondence with the
pharmacodynamics earlier established for this
preparation [7]. The animals were divided
into 3 groups — control group and 2 experi-
mental groups with a partial and complete
block of synapses, respectively. The animals
were kept in a vivarium, and were looked af-
ter in compliance with the norms and rules of
handling laboratory animals stated in the In-
ternational Recommendations for Conduction
of Medico-Biological Research with Use of
Animals (1985), Rules of laboratory practice
of the Russian Federation (Order of HM of
RF of 19.06.2003 Ne267) and Cruelty to An-
imals Act of 01.12.1999. The experiment was
conducted in compliance with the rules for
work with use of experimental animals ap-
proved by Order of Health Ministry of the
USSR Ne577 of 12.08.1977.

The animals were withdrawn from the
experiment by overdose of diethyl ether.

Peculiarities of energy metabolism of
satellite gliocytes were determined by the ac-
tivity of H- and M-isoforms of lactate dehy-
drogenase (LDH) which are known [7] to
modify aerobic and anaerobic, respectively,
phases of energy production in cell. The ac-
tivity of isoforms was determined on frozen
sections separately after histochemical stain-
ing by Brumberg and Pevzner method [7]
with subsequent quantitative measurement of
optic density in relative units on MHU®-1 cy-
tophotometer using a method of integral cy-
tophotometry [1]. The number of cells in the
control group and in each experimental group
was from 210 to 300 satellite gliocytes. The
isoenzyme profile of LDH was determined by
ratio of the activity of H-isoform to that of M-
isoform (H/M). Statistical processing was car-
ried out using Statistica 7.0 program. For sta-
tistical assessment of reliability of differences
and of the required sampling volume, the ob-
tained experimental data were preliminarily
analyzed for correspondence with the law of
normal distribution using Student’s t-test. The
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differences were considered statistically sig-
nificant at <0.05.
Results and Discussion

In satellite gliocytes of CCSG (Table 1)
a considerably higher activity of M-isoforms
of LDH was found (p<0.05) as compared to
the activity of H-isoforms, which evidences
predomination of anaerobic mechanisms of
energy metabolism over aerobic mechanisms
in the studied cells, exactly like in the astro-
glia of the brain [1,3].

The obtained results permit to suggest a
probably universal character of anaerobic
'behavior’ of glial cells and is likely to be a
phenotypic peculiarity of gliocytes non-
dependent on their location in the nervous
system.

In experimental deprivation of satellite
gliocytes of nChR (Table 1), the activity of
only M-isoforms of LDH successively de-
creased (p<0.05) — by 43.0% in partial depri-
vation and by 55.0% in complete deprivation.

Table 1
Activity of LDH Isoenzymes in Satellite Gliocytes
of Sympathetic Ganglia Calculated per Cell
Groups Q“a’.‘“ty of Quantity of H-isoforms M-isoforms H/M
Animals Cells

Control 3 230 5.29+0.12 7.71+0.11 0.69+ 0.02
Partial deprivation .

of synapses 3 210 5.01+0.16 4.37+0.15 1.15+0.05
Complete deprivation

of synapses 3 233 4.9840.11 3.43+0.07* 1.45+0.04

Note: *statistically significant changes as compared to control group (p<0.05)

On the contrary, the activity of H-
isoforms in gliocytes did not show any statisti-
cally significant changes both in partial, and in
complete deprivation of synapses of nChR
(p>0.05). Because of these alterations, the rela-
tionship between the levels of activity of
(H/M) isoforms of LDH in block of synapses
in satellite gliocytes exhibited a complete in-
version in comparison with this parameter in
glial cells of CCSG with normal functioning of
synapses. In a partial deprivation this parame-
ter already exceeds unity (H/M=1.15) which
indicates that the activities of aerobic H-
isoforms and anaerobic M-isoforms of LDH
become comparable (Table 1). In a complete
block of cholinergic synapses the activity of
H-isoforms far exceeds that of M-isoforms
(H/M=1.45) (Table 1) which, taking into ac-
count substrate specificity of H-isoforms,
shows that in conditions of full deprivation of
cholinergic synapses, energy in gliocytes of
CCSG is predominantly produced by aerobic
processes like in any other eukaryotic cell.

Comparison of the results of partial
and complete block of synapses demon-
strates a distinct pattern of gradual replace-
ment of anaerobic processes of energy meta-
bolism in satellite gliocytes with the aerobic
processes, as far as the number of active
nChR is reduced. Thus, experimental ap-
proach used in this work highlights the fact
that it is the activity of nicotinic cholinergic
transmission that plays a role in transforma-
tion of energy production in satellite gli-
ocytes towards anaerobic mechanisms, ex-
actly like ionotropic glutamate-ergic syn-
apses provide predomination of anaerobic
mechanisms in astroglial cells [1-4].

All the said above permits to suggest a
common regularity that consists in the exis-
tence of a definite relationship between a spe-
cial organization of energy metabolism of glio-
cytes with predomination of anaerobic
processes of energy production and the activity
of excitatory ionotropic synapses irrespective
of their localization in the nervous system.
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system of energy production which undergoes
transformation towards anaerobic processes
under influence of impulses arriving through
nicotine-sensitive cholinergic synapses.

Conclusion
Satellite gliocytes of the cranial cervical
sympathetic ganglion, like any other somatic
cells, possess initially programmed aerobic
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