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BiansHUE MOCTOAHHOTIO 3JIEKTPUYECKOTI0 TOKA HA CTPYKTYPHYIO
OpPraHU3aIUI0 Y HAOTEIUOIUTOB KPOBEHOCHBIX KANIWLJIAPOB JIeCeH
0O0JIbHBIX XPOHUYECKUM MapTrUHAJbHBIM THHTUBUTOM

Camoiios K.O.

@I'BOY BO «Hosocubupckuil 2ocyoapcmeeHHblil meduyuHckuil yHugepcumem» Munsdpasa Poccuu

Effect of direct electric current on the structural organization
of endotheliocytes of gingival blood capillaries in patients with
chronic marginal gingivitis

Samoilov K.O.

Novosibirsk State Medical University

AHHOTAIIUA

XpOHUYECKUH BOCIIAJIUTEILHBIN ITPOIIECC B TKAHSX MAPOAOHTA (THHTUBUT, TAPOJAOHTHUT) SIBJISIETCS OJHOU 13 Hanbo-
Jlee 4acTO BCTPEYAIoIUXCsl IPOo06JIeM B CTOMATOJIOTMYECKOH NpaKTHKe. Pe3ysibTaT jledeHus TaKoro mpolecca BO MHOI'OM
OTIPEJIETIAIOTCS COCTOSTHUEM CHCTEMBI MUKPOIUPKYJIAIINN TKAHEN TapOOHTa. B KOMIIJIEKCHOI Tepanuu 3TUX 3a00JeBa-
HHH 4aCcTO NPUMEHAIOT GU3N0TEPaNleBTUYEeCKIEe METOUKY, OCHOBaHHbBIE Ha 3G deKTax BO3/IefCTBUA OCTOSHHOIO AJIEK-
TPHUYECKOTO TOKA (AaHO/-TaJIbBaHU3AIU A, IEKAPCTBEHHBIN 2J1eKTPOdopes, nernodopes).

B uccienoBaHuH, IOCBSAIIEHHOM U3YYEHUIO BJIUSHUSA IOCTOSHHOTO 3JIEKTPUUYECKOrO TOKA HA CTPYKTYPHYIO Op-
TaHU3AIUIO SHOTETUOIUTOB KPOBEHOCHBIX KAIIUJIJISIPOB ZIeCeH OOJIbHBIX XPOHUUECKUM MaprUHaJIbHBIM THHTUBUTOM
(XMT), yuactBoBanu 39 yes. (rpynma 1 — 10 YeJsl. C MHTAKTHBIM [ApOJIOHTOM; Ipynna 2 — 10 60spHBIX XMTI 110 J1e-
JeHHs; rpynmna 3 — 19 6ogpHEIX XMI' nocjie KOMIIJIEKCHOTO JIeUeHH I, BKIIOYABIIETO B TOM YHCJIE 3-KPATHYIO aHOJI-
rajpBaHU3ANHUIO eceH 10 5 MUH). OGHAPYKeHbI U3MEHEHU A CTPYKTYPbI 9H/IOTEIMONUTOB KPOBEHOCHBIX KAITUJIISIPOB
XPOHUYECKHU BOCIAJIEHHBIX JIeCeH (M3MEHUIUCHh BEJIMUMHA ¥ YUCJIEHHOCTh KJIETOYHBIX OPTraHeJLI) MO/ BO3AEeHCTBHEM
IIOCTOSTHHOT'O 3JIEKTPUYECKOTO TOKA, YTO MOKET OKa3bIBATh CYIIECTBEHHOE BIUIHNE HA TeUeHHe XPOHUYECKOTO BOCIIA-
JINTEJIBHOTO IIpoIiecca B TKAHAX [TapOJIOHTA.

Karoueewvte cao8a: mapoioHT, XDPOHUYECKUH THHTUBUT, SH/IOTEJIUOIUT, KPOBEHOCHBIE KATTUJLJISPHI, aHO/I-TaJIbBAHU-
3a1us.

ABSTRACT

The chronic inflammatory process in periodontal tissues (gingivitis, periodontitis) is one of the most common issues in
dental practice. The results of treatment of such process is determined mainly by the state of the periodontal microcircula-
tion system. In the complex therapy of these diseases, physiotherapeutic techniques based on the effects of direct electric
current (anode-galvanization, drug electrophoresis, depophoresis) are often used.

In the study on the effect of direct electric current on the structural organization of endotheliocytes of blood capillar-
ies of gums in patients with chronic marginal gingivitis (CMG) participated 39 persons (group 1 consisted of 10 persons
with an intact periodontium, group 2 consisted of 10 patients with simple CMG before treatment, and group 3 consisted of
19 patients with CMG after comprehensive treatment, including 3-fold anode-galvanization of gums for 5 min).

Authors have found changes in the structure of endotheliocytes of blood capillaries of chronically inflamed gums (the
size and number of cellular organelles have changed) under the influence of direct electric current, that may have a signifi-
cant effect on the course of chronic inflammatory process in periodontal tissues.

Keywords: periodontium, chronic gingivitis, endotheliocyte, blood capillaries, anode-galvanization.
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BBEAEHWE

dusnorepaneBTUYECKHE METO/bl JIEUEHUS,
OCHOBaHHbIE Ha WCIOJIb30BAHUU ITOCTOSHHOTO
3JIEKTPUYECKOTO TOKa (AHOJ-TaJIbBAHU3AIHS, Jie-
KapCTBEHHBIN siekTpodopes, aernodopes), 7aBHO
U YCIEIIHO MPUMEHSIOTCS B CTOMATOJIOTMYECKOM
mpakTuke [1]. UMeroTcs uceyiefoBaHus, OCBAIIEH-
Hble U3YUEHHUIO0 COYETAHHOT'O BO3JEHCTBUS, JIEKap-
CTBEHHOTO U (PUBHYECKOTO (ITOCTOSHHOTO DJIEKTPHU-
YeCKOT0 TOKA), Ha CTPYKTYPHYIO OPTaHU3AIINIO TKa-
HEUW NaIrieHTOB CO CTOMATOJIOTHYECKOH IaTOJIOTH-
ei [2]. OmHAKO BJIMSHHE HAa YJIBTPACTPYKTYPHYIO
OpraHU3aINHI0 KJIETOK TKAaHeH MMOJIOCTH PTa IOCTO-
STHHOTO 3JIEKTPUUYECKOTO TOKA, JIEJKAIIer0 B OCHOBE
BBIIIIE YIIOMSHYTHIX (PU3UOTEPATIEBTUYECKUX METO-
JINK, U3YY€HO HEJOCTATOUHO.

IOEJDb NCCJIEJOBAHUA

V3yueHue CTPYKTYPHBIX UBMEHEHUH B SHJIOTE-
JIMOIUTAX KPOBEHOCHBIX KAIUJIJISIPOB JleceH 6O0JIb-
HBIX XPOHUYECKUM MapruHaJbHBIM THHTUBUTOM
(XMT) oz, BO37ieHCTBHEM ITOCTOSTHHOTO BJIEKTPHYE-
CKOT'O TOKA.

MATEPHAJIBI 1 METO/bI

B uccrejoBaHUY IPUHAIN yYacTHe 39 desl. 000-
ero mosia B Bo3pacre oT 18 no 30 Jet. Mccaenoa-
HUe IIPOBOJWJIOCH B IIOJIHOM COOTBETCTBUH C MeXK-
JIYHAPOAHBIMU W POCCUUCKUMU 3aKOHOAATEJIbHBI-
MM aKTaMH O IOPUUYECKOM U STUUECKOM IIPUMeHe-
HHUU MEJTUKO-OHMOJIOTHYECKUX UCCIIEZIOBAHUIN Y Y€JI0-
Beka. Bce uccrienyeMple maiueHThl ObLIN pasziesieHbl
Ha 3 IPYIIBL TPYIIIA 1 — 10 YeJl. ¢ UHTAaKTHBIM IIapo-
JIOHTOM, TPYIIIa 2 — 10 MAIEeHTOB C IPOCTBIM XPO-
HUYECKUM MapriHaJIbHBIM THHTHBUTOM JI0 JIEUeHU ],
rpymna 3 — 19 MarueHToB ¢ IPOCTHIM MAPTHHATEHBIM
XPOHUYECKUM TMHTUBUTOM II0CJIE KOMILJIEKCHOTO Jie-
YeHUs], BKJIIOUABIIETO, KpOMe IIPO(eCcCHOHAIBHOTO
CHATHSA 3yOHBIX OTJIOKEHU, 00yUeHe METOAUKE TH-
THEHNYECKOTO YXO7ia 3a MOJIOCTHI0 PTa, KOHTPOJIb 32
YPOBHEM T'HTHEHHI IIOJIOCTU PTa U 3-KPaTHOE IIPOBe-
JleHUe aHOZ-TaJIbBAaHU3AI[UU JIECEH I10 5 MIH.

Y Ka)JI0ro mamueHTa IOJ ANIJINKAIMOHHON
aHecresuent 10% Sol. Lidocaini ¢ moMoOIIBI0 CTOMATO-
JIOTMYECKOT'0 NHCTPYMEHTAapHsI Opajii TKAaHU JIECHBI
13 MeXK3YOHBIX COCOYKOB (DPOHTAJIBHON TPYIIIIBI 3y-
60B 06beMOM 1—-1.5 MM3 B IIPOIIECCE MEXaHUYECKON
OUYHCTKHY 3yDOB OT TBEPABIX 3yOHBIX OTJIOKEHUU. DTa
MaHUIYJIAIUS MPAKTHYeCKH 6e3BpeHa i malu-
€HTa, IIPH HTOM JIeCHA IIOJIHOCTHIO BOCCTAHABJINBA-
€TCsI B TEUEeHHE HECKOIbKUX JTHEH.

O6pa3iibl TKaHel PUKCUpoOBaId B 1% pacTBOpe
0s0, Ha pocdarnom Oydpepe (pH 7.3), aeruaparupo-
BaJIi B CEPUU CIIMPTOB BO3PACTAIOIIEN KOHIIEHTPA-
LMY 1 3aKJII0YAJTU B 91T0H. VI3 5 6JI0KOB TKaHEH /iec-

INTRODUCTION

Physiotherapeutic methods of treatment based
on the use of direct electric current (anode-galva-
nization, drug electrophoresis, depophoresis) have
long and successfully been applied in dental prac-
tice [1]. There are studies concerning the combined
effects, both medicinal and physical (viz direct elec-
tric current), on the structure of tissues in patients
with dental pathology [2]. However, the effect of a
direct electric current on the ultrastructural orga-
nization of the oral tissues cells, which underlies
the above-mentioned physiotherapeutic methods,
has not been studied enough.

AIM OF THE RESEARCH

To study the structural changes in endothelial
cells of the gingival blood capillaries in patients
with chronic marginal gingivitis (CMG) under the
influence of direct electric current.

MATERIALS AND METHODS

The study included 39 persons of both sexes
aged 18 to 30 years. The research was conducted in
full compliance with international and Russian legi-
slative acts on the legal and ethical application of
biomedical research in humans. All patients were
divided into three groups: group 1 consisted of 10
individuals with an intact periodontium, group 2 —
of 10 individuals with simple chronic marginal gin-
givitis before treatment, and group 3 consisted of
19 patients with simple chronic marginal gingivitis
after comprehensive treatment, which included in
addition to professional removal of dental deposits,
training in oral hygienic techniques, the oral hy-
giene monitoring, and 3-fold anode-galvanization
of gums for 5 minutes.

Gingival tissues from the interdental papil-
lae of the frontal group of teeth in the volume of
1—1.5 mm3 were taken from each patient under ap-
plication anesthesia with 10% Lidocaine solution,
using dental instruments, during the mechanical
removal of hard dental deposits. The manipulation
is almost harmless to the patient, while the gum is
completely restored within a few days.

Tissue samples were fixed in a 1% solution of
OsO, in phosphate buffer (pH 7.3), dehydrated in
a series of alcohols of increasing concentration and
embedded in epon. From 5 blocks of gum tissue
taken from each patient, semi-thin sections were
obtained which were stained with toluidine blue at
40°C and used to study the gums’ connective tissue
layer.
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HBI, B3ATOH OT Ka)KJOTO IMAIUEHTa, ITOJIyYaau I10-
JIYTOHKUE Cpe3bl, KOTOPble OKpaIINBaIu TOJIYUH-
HOBBIM CHHUM IIpU TemIiepaType 40 °C 1 UCII0JIb30-
BaJIU JIJIsl UCCJIEZIOBAHUS COEAUHUTEIBHOTKAHHOTO
CJI0S JIeCeH.

Ha ynprpamukporome LKB-8800 mnosyua-
JIN yJIBTPATOHKUE CPe3bl, KOTOpble KOHTPACTUPOBA-
JIM HACBHIIIEHHBIMHU BOJIHBIMH PAacTBOPAMU YPaHUJI-
arieTaTa U I[UTpara CBUHIIA, 3aTeM IOKPBIBAJIHU CJIO-
€M yIJIEPOZIa B BAKYYMHOM HCIIApUTEJIE ¥ U3yJaIU B
371eKTpoHHOM MuKpockoie JEM-100S (ASID) SEGZ.

Ji1a neseit MopdoMeTpUHY IIPU aIlIIapaTHOM yBe-
Jm4yeHuu B 2 800 pas pororpadupoBaiy 3HI0TEIUO-
IIUTHI ZiecHBI (pUCYyHOK). MopdomeTpuio mapamMmeTpoB
SHJIOTEJIUOIUTOB JIeCeH ITPOBOJMJIN C IIOMOIIBIO OT-
KPBITBIX U 3aKPBITHIX TECTOBBIX CHCTEM U3 KBAZPATOB
IIpU KOHEUHBIX YBEJIMYEHUAX 14 000 U 44800.

BeposATHOCTH JOCTOBEPHOCTU Pa3JIUUUH, CpaB-
HUBAaeMbIX cpeauux M + m (M — cpenaHss Beu-
YyrHa, M — oImuOKa pernpe3eHTaTUBHOCTH) OIIpe-
JleJISIJIN, CONOCTABJIASA 3HAUEHUs KPUTEpUsA J0CTO-
BEPHOCTH CO CTAaH/JAPTHBIMU 3HAYEHUSIMH KDHUTE-
pus CrerofieHTa. Pasinyms cYuTasMd JOCTOBEPHBI-
MU IIpHU p < 0.05.

Ultrathin sections were obtained on LKB-
8800 ultramicrotome, sections were contrasted
with saturated aqueous solutions of uranyl ace-
tate and lead citrate, then coated with a layer
of carbon in vacuum evaporator and examined
with JEM 1008 (ASID) SEGZ electron microscope.

For the purposes of morphometry gum endo-
thelial cells were photographed at 2800 x magni-
fication (Fig.). Morphometry of gum endothelio-
cytes’ parameters was performed using open and
closed square test systems at final magnifications
of 14 000 x and 44 800 x.

The probability of significance of differences in
compared average values M + m (M — the average
value, m — the representativeness error) were de-
termined, comparing the parameters of the signifi-
cance criterion with the standard parameters of the
Student’s t-criterion. The differences were consi-
dered significant at p < 0.05.

RESULTS AND DISCUSSION

When studying gum capillaries in patients
with simple chronic marginal gingivitis after comp-

IIpocBeT KPOBEHOCHOTO KAITMJUISIPA JIECHBI OOJIPHOTO XPOHHUECKUM MaprUHAIBHBIM THHIMBUTOM
IOCJIE JIEUEHMsI, BKJIFOUABIIETO AaHO/[-TAJIbBAHU3AIUIO. YBEJIMYEHUE 7500
The lumen of the gum blood capillary in patient with chronic marginal gingivitis after the treatment
including anode-galvanization. Magnification 7500 x
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PesysbraTsl MOPHOMETPUH SHIOTETUATBHBIX KJIETOK KPOBEHOCHBIX KATMILISIPOB JieceH (M + m)
Results of morphometry of endothelial cells of the blood capillaries of gums (M + m)

HccenenoBanHbIe CTPYKTYPBI U I'pynmna 1 (Jiuma co

I'pynna 2 (6ospable  I'pynma 3 (6osxpHBIE XM

MOpGHOMETPHUYECKHE TTapaAMETPBI 370POBBIM TTAPOZOHTOM) XMT /10 JleueH 1) mocJie IPUMEHEHU aHO-
Investigated structures and 1 group (individuals with 2 group (patients raJibBaHU3aI[UH)
morphometric parameters intact periodontium) with CMG before 3 group (patients with CMG
treatment) after anode-galvanization)
Knerku (A) / Cells (A) 36.5 + 5.46 50.9 + 3.7% 39.12 + 2.6%
Anpa (A) / Nuclei (A) 16.5 + 1.9 26.4 + 2.07* 15.81 + 2.1%
SAnpa (Sv) / Nuclei (Sv) 0.22 + 0.016 0.25 + 0.007 0.16 + 0.011%%
IlepBuuHbIe TU30COMBI / Primary
lysosomes:
\%)) 1.0 + 0.17 1.5 + 0.17% 2.1+ 0.4%*
Nv 0.56 + 0.08 0.79 £ 0.1% 1.53 £ 0.09**
Pu6ocomsr / Ribosomes (Nv):
cBoOoHbIE / free 6.67 + 0.8 4.76 + 0.5 20.07 + 2.32%%
npukpenienHele / attached 52.44 £ 5.6 56.51+ 3.6 30.4 + 3.3%%
Mukpodubpusisl (Vv) 30.0 + 2.1 13.0 + 1.0* 35.4 £ 3.1%
Microfibrils (Vv)
I'9P / GER:
Sv 4.9 £ 0.4 4.6 £ 0.2 3.45 + 0.21%*
\%3; 23.0 + 2.3 35.0 + 1.7% 27.0 + 3.5%
Muroxongpuu / Mitochondria:
1% 8.0+ 0.7 9.0 £ 0.6 7.7 £ 1.1
Nv 0.7 £ 0.05 0.73 £ 0.05 0.32 + 0.06%*
Iuronnasma (A) / Cytoplasm (A) 19.6 £ 1.2 24.5 + 4.23 14.5 + 1.24%
AnepHO-IIUTOIIA3MATUYECKOE 0.84 £ 0.11 1.38 £ 0.12* 1.09 + 0.17
orHorirerue / Nuclear-cytoplasmic ratio
Membpana Mutoxouipuii / Mem-
brane of mitochondria (Sv):
Hapy»KHad / outer 0.78 £ 0.04 0.88 + 0.03* 0.44 + 0.03**
BHYTpEHHsIs / inner 1.2 + 0.09 1.5 £ 0.06* 0.8 + 0.08**

IlpumevaHus: A— miomanbHa npoduie cpesa, MKM?; SU — II0BEPXHOCTHAs IJIOTHOCTh, MKM®/MKM; VU — 06'beMHasI IJIOTHOCTb, %;
Nv — uncseHHas IOTHOCTD, MKM®/MKMS3; ['9P — rpaHyIsipHBIN SHAOIIA3MATHYECKUH PETHKYIIYM.

*JlocTOBEpHOE Pa3JIMuKe C BeJIMYMHON COOTBETCTBYIOIIEro TapaMeTpa B 1-i rpyIe.

*J[0CTOBEPHOE Pa3JIMIHeE C BEJIMIUHON COOTBETCTBYIONIETO TAPAMETPA BO 2-1 TPyIIIIE.

Notes: A — area on section profile, um?; Sv — surface density, um°/um; Vv — volume density, %; Nv — numerical density, um°/um3;

GER — granular endoplasmatic reticulum.

*Significant difference with the value of the corresponding parameter in the 1° group.
*Significant difference with the value of the corresponding parameter in the 2™ group.

PE3YJIBTATBI 1 OBCYXKJEHUNE

Ipu vccief0BaHU Y KATUJISIPOB JIECEH MallueH-
TOB, OOJIBHBIX MTPOCTHIM XPOHUUYECKUM MapruHAaIb-
HBIM THHTHBHUTOM IIOCJI€ KOMILJIEKCHOU TepariuH,
BKJIIOUABIIIEH MpUMeEHEHHEe aHO/-TaJbBaHU3AIINH,
0OHAPYKUJIM, YTO ILJIOIIA/Ib CEUEHHUS DHA0TETHO-
IIUTOB y OOJIBHBIX IOCJIE JIEUeHHUs] CHHKajach Ha
23 % IO CPaBHEHHIO C TAKOBOH y OOJIBHBIX /IO Jie-
YeHHsI M JIOCTOBEPHO He OT/IMYajach OT BEJIHYHU-
HBI ATOTO MOKA3aTeJis B TPYIIE HAIlUEHTOB CO 3710~
poBbIMU fecHaMu (Tabsuia). Takike ymeHbIIaaach
BEJIMYHHA MMOBEPXHOCTHOM IMJIOTHOCTH SIIEP BH/IO-
TEJIMOLIUTOB: 3TOT IIOKa3aTejib ObLI Ha 40 % MEHb-
1le, YeM y MalueHToB /10 JieueHusd, ¥ Ha 36 % — ueMm
y JIUI] CO 3/TOPOBBIMU JlecHaMH (cM. Tabmuiry). I1io-

rehensive therapy including anode-galvanization,
we revealed that the cross-sectional area of endo-
thelial cells in patients after treatment decreased by
23% compared to that in patients before treatment
and did not significantly differ from this indicator
in the group of patients with healthy gums (Ta-
ble). The surface density of endotheliocytes’ nuclei
also decreased, this indicator was 40% less than in
patients before treatment, and 36% less than in in-
dividuals with healthy gums (Table). The cytoplasm
area of endothelial cells in patients after treatment
decreased by 26% compared to individuals with
healthy gums and by 41% in patients with chronic
gingivitis before treatment (Table). The magnitude
of the the endothelial cells’ nuclear-cytoplasmic ra-
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Ia/Th IUTOILIA3MbI 9H/I0TETUOIUTOB ¥ O0JIBHBIX 110~
cJie JIeueHusl yMeHbIasach Ha 26 % 10 CpaBHEHUIO
C TEM JKe ITapaMeTPOM Y JIKI] CO 3/I0POBBIMU JIeCHA-
MY ¥ Ha 41 % — y GOJIbHBIX XPOHHYECKUM T'MHTUBHU-
TOM 710 JiedeHus (cM. Tabiuity). BesimuunHa sijiepHo-
[IUTOIJIA3MAaTHUYECKOTO OTHOIIEHWsI B SHI0TEIHO-
nuTax OOJIBHBIX IOCTIE JIEYeHHsI JJOCTOBEPHO HE OT-
JIn4asiach HA OT aHAJIOTUYHOTO TI0Ka3aTesisi y 60J1b-
HBIX JI0 JIEUEHUSI, HU OT II0KA3aTeJis DHI0TE MO~
TOB Y JIWII CO 3/I0POBBIMHU JIECHAMU, XOTSI [IPU TOM
HMeJIach TEHAEHIUA K CHUKEHUIO 9TOT0 IIoKa3are-
Jis1 y OOJIBHBIX TIOCJIE JIeUeHU s (CM. TabJIHILy).

Ha sieKTpoHOrpaMMax MUTOXOH/IPUM DHOTE-
JIMOLMTOB B TPYIIIE MAIUEHTOB [TOCJIe JIEYEH ST BbI-
[UISIZIEJTH Y BEJTAYEHHBIMY B Pa3Mepax U MMeJTH MEHb-
1ee KOJIUYECTBO KPHCT, YeM MUTOXOHJIPUM B KJIET-
Kax JIMI] CO 37I0POBBIMH J€CHAMHU U OOJIBHBIX THH-
TUBUATOM JI0 JiedeHusa. OO0 beMHas IJIOTHOCTh MUTO-
XOH/IPUM B SH/IOTEJIUOIUTAX MAITHEHTOB C XPOHUYE-
CKMM THHTHBUTOM IIOCJIE JIEYEHUS JOCTOBEPHO HE
OTJINYAJIach OT AaHAJIOTMYHBIX [TOKa3aTesed B IpyIl-
max JIMI[ CO 37I0POBBIMHU JieCHAMU U GOJIBHBIX XPO-
HUYECKUM T'MHTUBUTOM IO JieueHus (CM. Tabiiuiry),
a UX YHCJIEHHAs IJIOTHOCTh YMEHBIIMJIACH B 2 pasa
10 CPAaBHEHMUIO C [TOKA3aTeJIeM Y JIUIL CO 3Z0POBBIMU
JleCHAaMH U B 2.3 pasa II0 CPaBHEHWIO C Mal[heHTa-
MU ¢ XPOHUYECKH BOCIIAIEHHBIMU JIECHAMH JT0 JIeUe-
Hus (cM. Tabauiy). [TapaienbHo Ha 43 % PoOU30-
IILJTO CHUYKEH € BEJTHYNHBI IIOBEPXHOCTHOM IJIOTHO-
CTH Hapy>KHOU MeMOpaHbI MUTOXOH/APUM 110 CpaB-
HEHWUIO ¢ IPYIIION JIKI] CO 3/I0POBBIMH JIECHAMHU U Ha
50 % — 110 CpaBHEHHIO C MAIMEHTaMU C XPOHHYECKUM
CUHTUBUTOM JI0 JiIedeHus (CM. TabuIly). AHaJIOruY-
HBIMH OBLJIM H3MEHEHU S BEJIMUYMHBI IIOBEPXHOCTHOMN
IJIOTHOCTH BHYTPEHHEW MeMOpaHbl MUTOXOH/IPHH.
ITOT MOKas3aTesb y OOJIBHBIX IOCJE JIEUEeHUs ObLI
HIKe, YeM Y JIUIL CO 3JI0POBBIMHU JIeCHAMH, Ha 33 %,
a 1o cpaBHeHHIO ¢ 60s1bHBIME XMTI' /10 JIeueHus1 — Ha
53 % (cm. Tabsuiry). B sHIOTEIMOIIUTaX KPOBEHOC-
HBIX KaIlWJIJISIPOB IALMEHTOB II0CJIE TIPOBEIEHHOTO
JIEYEHUST YUCJIEHHAS [JIOTHOCTH MEPBUYHBIX JIU30-
COM BO3pOCJia B 1.7 pa3a 0 CPABHEHUIO C BEJIMYH-
HOM 3TOr0 mapameTpa y JIUII CO 3/I0POBbIMHU JIECHAMU
¥ Ha 93 % 110 CpaBHEHUIO C KJIETKAMU IAIEHTOB /10
sneuenus (cM. Tabsuiy). O6beMHAas IJIOTHOCTD Tep-
BUYHBIX JIN30COM IIPEBBIIIAJIa aHAJOTUYHBIN Iapa-
METp y JIKI] CO 37I0POBBIMH /IECHAMH B 2 pasa U Ha
40 % — 1o cpaBHeHHIO ¢ 60sbHBIME XMTI 10 steue-
Hus (cM. Tabsuiry). YuceHHas JIOTHOCTD TPUKpPe-
IUIEHHBIX PUOOCOM y MAI[MEHTOB IIOCJIE JIEYEHHUS
YMEHBINHUIACH HA 40 % 110 CPABHEHHIO C JIUI[AMH CO
37I0POBBIMH JIECHAMU U Ha 45 % — 110 CpaBHEHUIO C
6osbHBIMU XMTI 110 Jteuenus (M. TabIuIy).

tio in patients after treatment did not significantly
differ either from the same parameter in patients
before treatment or from the parameter of healthy
gum endothelial cells, although there was a ten-
dency to decrease in this indicator in patients after
treatment (Table).

On the electron diffraction patterns the mi-
tochondria of endothelial cells in the group of pa-
tients after treatment looked enlarged and had
fewer cristae than mitochondria in cells of patients
with healthy gums and patients with gingivitis be-
fore treatment. The volume density of mitochon-
dria in the endothelial cells of patients with chronic
gingivitis after treatment did not significantly dif-
fer from those in groups of individuals with healthy
gums and patients with chronic gingivitis before
treatment (Table), and their numerical density de-
creased by 2 times compared to individuals with
healthy gums and by 2.3 times compared with
chronically inflamed gums before treatment (Ta-
ble). In parallel, there occured a 43% decrease in
the surface density of the outer membrane of mito-
chondria compared with the group of individuals
with healthy gums, and a 50% decrease compared
with chronic gingivitis patients before treatment
(Table). The similar changes in the surface den-
sity of the inner mitochondrial membrane were
observed. This parameter in patients after treat-
ment was 33% less than in individuals with healthy
gums and 53% lower than in CMG patients before
treatment (Table). In the endotheliocytes of capil-
laries, the numerical density of primary lysosomes
in patients after treatment increased 1.7 times com-
pared to individuals with healthy gums and by 93%
compared to patients before treatment (Table). The
volume density of primary lysosomes exceeded the
same parameter in individuals with healthy gums
by 2 times and by 40% compared to CMG patients
before treatment (Table). The numerical density
of attached ribosomes in patients after treatment
decreased by 40% compared to individuals with
healthy gums and by 45% compared with CMG pa-
tients before treatment (Table).

The volume density of the granular endoplas-
mic reticulum (GER) of endothelial cells in pa-
tients after treatment decreased by 22% compared
with patients before treatment and reached the
maximum value of the group with healthy gums
(Table). The surface density of GER decreased by
24% compared with the value of this parameter in
patients before treatment and by 29% in patients
with healthy periodontium (Table). The numerical
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Ob6beMHAsA IUIOTHOCTb TPAHYJIAPHOTO 3HJIO-
I1a3MaTiudeckoro petukysiayma (I'9P) sHiorenony-
TOB Y OOJIBHBIX TIOCJIE JIEUEeHUs CHIKAJIACh Ha 22 %
II0 CPAaBHEHUIO ¢ OOJIBHBIMU /IO JIEYEHUS U JOCTUT-
Jla MaKCUMyMa B T'DYIIIe JIUI] CO 37I0POBBIM IIapo-
JoHTOM (cM. Tabsuiry). IToBepXHOCTHASI TJIOTHOCTD
I'9P ymeHbianach Ha 24 % II0 CpaBHEHUIO C BeJIU-
YHMHOM 9TOTrO apamMeTpa y 60JIbHBIX /I0 JIEYeHU U Ha
29 % — IO CPaBHEHMUIO C JIUIIAMH CO 3/I0POBBIMU JIeC-
Hamu (cM. Tabsuiry). YucieHHast IJIOTHOCTh CBOOOT-
HBIX PUOOCOM y NAIMEHTOB IOCJIE JIEYEHUs IPEBbI-
I1aJ1a 3TOT MTOKA3aTeJIb Y JIUIT CO 3/I0POBBIMU JIECHAMU
B 3 pasa, a 1o cpaBHEHUIO ¢ 6oapHBIME XMI 10 J1eue-
HUA — B 4 pasa (cM. Tabsuity). Poct yncieHHOH 1I10T-
HOCTU CBOOOZIHBIX PHOOCOM B DHAOTEJHOITUTAX CO-
IIPOBOXK/AAJICS YBETIMYEHUEM B 2.5 pa3a 10 CDABHEHHIO
¢ TPYIIION OOJBHBIX JI0 JIeYeHUsT 00'heMHON IJIOTHO-
CTU MUKPOGUOPUILI B IIUTOILIA3ME KJIETOK, UTO IIpe-
BBICHJIO COOTBETCTBYIOIIYIO BEJIMINHY B TPYIIIIE JIHI]
CO 37I0POBBIM TIAPOIOHTOM (CM. TabJIUILY).

BazasibHass MeMOpaHa SHIOTEINS KATTUJLISIPOB
JleceH OOJIPHBIX XPOHUYECKUM MapTrHHAIbHBIM T'HH-
TUBUTOM IIOCJIE JIEUEHU S, TaK Ke KaK U Y OOJIbHBIX
JI0 JIeYeHUs], OCTaBajIach UCTOHYEHHOU U Pa3phIX-
JIEHHOH (CM. PUCYHOK).

CorstacHO [2] B TKaHAX IO, BO3JIEHICTBHUEM II0-
CTOSTHHOTO 3JIEKTPUUYECKOTO TOKa HAOJII0/IaeTes psij
U3MeHEeHUH, TPUBOASAIINX K CO3/IaHUI0 HOBBIX YCIJIO-
BUH /11 IPOTEKAHUSA PA3JINYHBIX OMOXUMUIECKUX
peaxuuii. [Tos 2y1eKTPOAaMU B TKAHAX IIPOUCXOIUT
nepemelnenue noHoB Na*, K*, mpuBojsamee Kk usme-
HEHUIO KHCJIOTHO-OCHOBHOTO COCTOSIHHA. YKa3aH-
Hble GUBUKO-XUMHUYECKUEe U3MEHEHU S B TKAHIX JIe-
JKaT B OCHOBE PA3JINYHBIX (PU3UOJIOTUYECKUX PeaK-
[UH, KOHTPOJIMPYEMBIX ITyTEM HEHPOTYMOpPaJJIbHOU
perynsiuu. Kpome TOro, B TKAHIX YBEJIUUHUBAIOTCS
00’beM U CKOPOCTH KPOBOTOKA.

B [3] ormeuaeTcsi, YTO ABJIEHUS WHTEPIOJIs-
MY, BOBHUKAIOIIYE ITPU TPOXOXKAEHUU IIOCTOSHHO-
ro 3JIEKTPUYECKOTO TOKA Uepe3 TKAHU, BJIUAIOT HA
JIMCIIEPCHOCTH KOJIJIOUIOB IIPOTOILJIa3Mbl, IPOHUIIA-
€MOCTh KJIETOYHBIX MEMOpPAH, UTO IPUBOAUT K CHU-
JKEHHIO TUPaTalliy KJIETOK. B CBA3H ¢ 3TUM MOXKHO
IIPE/ITIOJIOKUTD, YTO IIPOLIECC JETUPATAIIUN KIIETOK
YacTUYHO 00yCJIOBIIMBAET HAOIIOaeMoe y allheH-
TOB IIOCJIE JIEUEHU S YMEHbIIIeHHe IIOMAN SH0Te-
JIMOITATOB Ha mpodusie cpesa (cM. TabIUILY).

JlaHHBIE O CHMIJKEHUU YNCJIEHHOU IJIOTHOCTHU
MHUTOXOHZPUU U IOBEPXHOCTHOH IIJIOTHOCTU Ha-
PYKHOH MeMOpaHbI MUTOXOHJPHH IPH OCTaBaB-
melicss TMPaKTUYECKW HEU3MEHHOH HX 00BbeMHOH
IUIOTHOCTH CBHUJETEIBCTBYIOT 00 YMEHBIIEHUH KO-
JINYECTBA MUTOXOH/IPUI B IIUTOIJIA3Me BHIOTEJINO-
[UTOB U YBEJUUYEHUU UX 00'beMa. YMeHbIIIEHUEe Be-

density of free ribosomes in patients after treatment
3 times exceeded this parameter in individuals with
healthy gums and 4 times exceeded that of CMG pa-
tients before treatment (Table). The increase in the
numerical density of free ribosomes in endothelial
cells was accompanied by a 2.5-fold increase in the
volume density of microfibrils in cell cytoplasm
compared to patients before treatment, which ex-
ceeded the corresponding value in the group with
intact periodontium (Table).

The basal membrane of the gingival capillaries
endothelium in patients with chronic marginal gin-
givitis after treatment, as well as in patients before
treatment, remained thinned and loose (Fig.).

According to [2], a number of specific changes
are observed in tissues under the influence of direct
electric current, resulting in new conditions for var-
ious biochemical reactions. Under the electrodes in
tissues, Na*, K* ions move thus leading to a change
in the acid-base state. The above mentioned physi-
cal and chemical changes in tissues underlie vari-
ous physiological reactions controlled by neurohu-
moral regulation. Moreover, the volume and speed
of blood flow in tissues increase.

It is noted that the interpolation phenomena,
that occur when direct electric current passes
through tissues, affect the dispersion of proto-
plasmic colloids and the permeability of cell mem-
branes, which leads to a decrease in cell hydration.
In this regard, it can be assumed that the process
of cell dehydration partially determines the reduc-
tion in the volume of endothelial cells on the sec-
tion profile observed in patients after treatment [3]
(Table).

Data on the decrease in mitochondrial density
and the surface density of the outer membrane of
mitochondria with their volume density remain-
ing practically unchanged, indicate a decline in the
number of mitochondria in the cytoplasm of en-
dothelial cells and an increase in their volume. A
decrease in the surface density of the inner mem-
brane of mitochondria, both in comparison with
the level of healthy persons and that of patients be-
fore treatment, indicates that, despite an increase
in the volume of mitochondria, the number of cris-
tae in them was reduced. Such structural changes
indicate a decrease in ATP synthesis as there is a
direct relationship between the number of synthe-
sized ATP molecules and the surface of the inner
mitochondrial membrane [4]. Consequently, the in-
crease in the volume of mitochondria was obviously
due to their swelling.
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JINYUHBI TIOBEPXHOCTHON IIJIOTHOCTA BHYTPEHHEH
MeMOpaHbl MUTOXOH/IPHUH TI0 CPABHEHUIO C YPOBHEM
3/I0POBBIX JIUI[ ¥ OOJIBHBIX /10 JIEYEHHUsI CBUETEb-
CTBYET O TOM, UTO, HECMOTPSI Ha yBeJIMYeHHe 00'beMa
MUTOXOHPHUH, KOJTUYECTBO KPUCT B HUX OBLIO CHU-
skeHo. Takue CTPYKTypHbIE U3MEHEHU s YKa3bIBAIOT
Ha yMeHblleHUe cuHTe3a AT®, Tak Kak CyIlIeCTByeT
IpsiMasi 3aBUCUMOCTD MEXY YUCJIOM CHHTE3UPYIO-
muxcst MoJyiekysl AT® u TOBEpXHOCTBHIO BHYTPEHHEH
MeMOpaHbl MUTOXOHAPUIH [4]. CiemoBaTesibHO, yBe-
JuyeHre oO0beMa MUTOXOHAPHH, OUEBUIHO, OBLIO
00yCJIOBJIEHO UX HaOyXaHUEM.

V3BeCTHO, UTO MOBBIIIEHNE (QYHKIIMOHATIHBHON
AKTHUBHOCTH MUTOXOHJIDUH MOXKET pean30BaTh-
Csl IyTEM UX JIEJIEHUS, & B IEPUOJT CHUKEHU ST (PYHK-
[[MOHAJIFHOW aKTHUBHOCTU MUTOXOHJIDUM IPOUCXO-
JUT UX causHue U HabyxaHue [5]. YuuTeiBas Bce
3TO, MOKHO MPEATIOJIOKUTD, YTO HAGII0/IaeMOoe Ha-
OyxaHHe MHUTOXOHJIDUH B DHJIOTEJIMOIUTAX KPOBe-
HOCHBIX KAIWJIJISAPOB JleCeH GOJIBHBIX THHTUBUTOM
[OCJIe BO3JIEHCTBHUSL MOCTOSHHOTO DJIEKTPUUYECKOTO
TOKa fABJIAETCA CTPYKTYPHBIM IPU3HAKOM CHIKe-
HHUA UX QYHKIIMOHAIBHON aKTUBHOCTH.

Tak’ke U3BECTHO, YTO MEPBUYHbIE JTU30COMBI B
SHJ/IOTEJINU BBIABJIAIOTCA HE BCETZ|a ¥ OTIMYAIOTCHA
BBIPa’KeHHOU reTepPOreHHOCTHIO [6]. B TO ke Bpems
B KJIETKAaX, HAXOAANIUXCS B COCTOSIHUH (DYHKITHO-
HaJIBHOTO IIOKO$1, KOJINYECTBO IIEPBUYHBIX JTU30COM
yBennueHo [7]. CiemoBaTesibHO, OOHApPY’KEHHBIN
POCT YHCJIEHHON B 00'bEMHOM IJIOTHOCTEN TEPBUU-
HBIX JIU30COM B SHIOTEJINONUTAX HAIUEHTOB II0CJIE
sedeHus: (cM. TabuIly), BEpOSTHO, B TMEPBYIO Oue-
penib O0YCIIOBJIEH CHUKEHHUEM SHJIOIUTAPHOUA U Me-
TabOJINYECKON aKTUBHOCTH KJIETOK.

VBesiMueHNEe YHCJIEHHOH IJIOTHOCTH CBOOO.-
HBIX prbocoM (CM. TabJIHUITY), BOBMOKHO, OOecedn-
BaeT yCUJIEHHE CHHTe3a KJIETOUHBIX opraHesul [8].
B mosp3y 3TOrO CBHAETEIHCTBYET OOHAPYKEHHOE Y
MAIMEHTOB [IOCJIE JIEYEH U YBEIMUEeHNE YUCIIEHHON
IJIOTHOCTH MUKPOGMUOPUILIT B IUTOIJIa3MeE SHJIOTE-
JIUOIUTOB (cM. Tabsuily). B To ke BpeMsi U3BECTHO,
YTO MOJMMOPGU3M 3HIOTETHUOIUTOB OTYACTH 00Y-
CJIOBJIEH HAJIMYKMEM B I[UTOILIIa3Me MUKPOGUOPUILIL,
CIIOCOOHBIX K cokpaineHuto [9]. CienoBaTesibHO,
MO3KHO IIPE/III0JIOKUTH, YTO B OCHOBE HAOJII0/IaeMO-
r'o yMeHbIIIeHU A 00beMa SHI0TETHONUTOB OOJIBHBIX
TUHTUBUTOM TIOCJIE JIEUEHUsI JIEKUT HE TOJIBKO BO3-
MO3KHAsI JIETU/IpaTaI[Usl KJIETOK I0J] IEHCTBUEM TI0-
CTOSAHHOTO 3JIEKTPUYECKOTO TOKa [3], HO, BEpOAT-
HO, ¥ COKpAIIleHUe SH/IOTETUATHHBIX KJIETOK 32 CUET
CHIKEHHSI OOJIBINIETO YHCTIa MHUKPOGUOPUILI, CO-
JIEpIKAIUXCA B MX [IUTOILIa3Me.

Hab6nromaeMoe yMeHbIIIEHUE BEJIMIUH YUCTIEH-
HOH IUIOTHOCTU IIPUKPENJIEHHBIX PHOOCOM, 00B-

It is known that increased activity of mitochon-
dria can be realized by their division, and during a
decline in the activity of mitochondria, they merge
and swell [5]. Given all this, we can assume that the
observed swelling of mitochondria in the endothelio-
cytes of gum blood capillaries in patients with gingivi-
tis after exposure to a direct electric current is a struc-
tural sign of a decrease in their functional activity.

It is also known that primary lysosomes in
the endothelium are not always detected and are
characterized by pronounced heterogeneity [6]. At
the same time, the number of primary lysosomes
in cells in a state of functional rest is increased
[7]. Therefore, the detected increase in the numeri-
cal and volume densities of primary lysosomes in
the endothelial cells of patients after treatment
(Table) is probably primarily due to a reduced en-
docytic and metabolic activity of cells.

The increase in the numerical density of free
ribosomes (Table) is likely to enhance synthesis of
cell organelles [8]. This is also evidenced by the in-
crease in the numerical density of microfibrils in
the cytoplasm of endothelial cells found in patients
after treatment (Table). At the same time, endothe-
lial cell polymorphism is partly due to the presence
of microfibrils in the cytoplasm capable of contract-
ing [9]. Therefore, it can be assumed that the ob-
served decrease in the volume of endothelial cells
in patients with gingivitis after treatment is based
not only on the possible dehydration of cells un-
der the influence of direct electric current [3], but,
probably, on the reduction of endothelial cells due
to the decrease in the greater number of microfi-
brils contained in their cytoplasm.

The observed decrease in the values of numeri-
cal density of attached ribosomes, volume and sur-
face densities of GER in the group of patients after
treatment (Table), considering the fact that synthesis
of substances for export is carried out on GER ribo-
somes [8], allows us to make an assumption that these
changes indicate inhibition of exocrine activity of en-
dotheliocytes in patients with gingivitis after expo-
sure of gum tissues to direct electric current.

Taking into consideration the data according to
which endothelial cells can secrete a vasoconstric-
tor factor [10], as well as the fact that during inflam-
mation under the influence of cytokines, endothelial
cells increase the expression of adhesive molecules
and the secretion of chemokines, through which
neutrophils and monocytes migrate via the vascu-
lar wall [11, 12], we can assume that the suppression
of the exocrine activity of endothelial cells can lead
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€MHOH U MOBEPXHOCTHOH myoTHOCTeN I'OP B rpym-
11e 60JIBHBIX ITOCJIE JIEYEHH A (CM. TaOJIUITY), C yIETOM
TOTO, YTO CUHTE3 BEIIECTB HA «IKCIIOPT» OCYIIECT-
BaseTca Ha pubocomax I'DP [8], mosBoiser cae-
JIaTh TIPEJINOJIOKEHNE, YTO 3TU U3MEHEHUA yKa3bI-
BAIOT HAa yTHETEHUE BHEIIHECEKPETOPHOU JieATeNb-
HOCTHU SH/IOTETHATHHBIX KJIETOK O0JIBHBIX THHTUBH-
TOM IIOCJIe BO3/IECTBUS HA TKAHU JIECHBI TIOCTOSH-
HOTO BJIEKTPUYECKOTO TOKA.

I[IpuHuMasi BO BHUMAaHHE JIaHHbIE, COTJIACHO
KOTOPBIM JHJIOTEJINAIbHbIE KJIETKH CIIOCOOHBI ce-
KpeTHupoBaTh GHaKTOp, CYKUBAIOIIUHI cocyasl [10],
a Tak’ke TO, 4TO B IIPOIlecCe BOCIAJIEHH S I10J] BO3-
JIECTBUEM ITUTOKWHOB SH/IOTEJTUOIUTHI YBEJTUIH-
BAIOT DKCIIPECCUIO aJIT€3UBHBIX MOJIEKYJI U CEKpe-
U0 XEMOKHWHOB, IOCPEJICTBOM KOTOPBIX peajiu-
3yI0TCA IPOLECCHI MUTPAIMH HEUTPODPUIIOB U MO-
HOITUTOB Uepe3 COCYIUCTYIO CTEHKY [11, 12], MOXK-
HO TIPEJIIOJIOKUTH, UTO YTHETEHUE BHEIITHECEKPe-
TOPHOHU aKTUBHOCTH DH/IOTEJTUOIIUTOB MOXKET 00y-
CJIOBJIMBATH BOCCTAHOBJIEHHE IIPOCBETAa KPOBEHOC-
HBIX KallWJIJISPOB JIECEH U CIIOCOOCTBOBATH YMEHbB-
[IEHUI0 MUTPAIlU¥ HEUTPO(PHUIOB W MOHOIIUTOB
yepe3 COCYJIUCTYIO0 CTeHKY. B mosib3y aToro mpej-
MOJIO’KEHUSI TaK)Ke CBUJIETEJILCTBYET HaOJII0/1ae-
MO€ y OOJIBHBIX TPYIIIBI 3 B BHOTEJHUOIUTAX BOC-
CTaHOBJIEHHE JI0 YPOBHS HOPMbI OO'HEMHOH IIJIOT-
HOCTH MHUKPOUOpUAI (cM. TabJIHILY), KOTOPbIE
MPUHUMAIOT aKTUBHOE yYacTHe B IIPOIECCe MH-
rpanuy HeUTPOPUIOB U MOHOITUTOB UpPE3 COCYIH-
CTyI0 CTeHKY [13]. OmHaKO yUUTHIBasI, YTO DHIOTE-
JIMOIIUTHI CEKPETUPYIOT OCTEONPOTETepuH — hak-
TOp, OJIOKUPYIONHN /IeHCTBUE ITUTOKUHOB, aKTHU-
BUBHUPYIONIUX AKTUBHOCTb OCTEOKJIACTOB [14], a
KOJINYECTBO OCTEOIPOTErePUHA, IIPU AaKTUBHO Te-
KyIlleM BOCIIAaJIEHWU B IApOJIOHTE, YMEHbIIAeT-
csa [15, 16], MOKHO MPEJIOJOXKUTD, UTO CHHMKE-
HUE BHEIIHECEKPETOPDHOU AaKTUBHOCTU DHJIOTE-
JIMOIUTOB JieCeH OOJIbHBIX TPYIIIBI 3 MOXKET OKa-
3aTh HETATUBHOE BJIMSHUE HA ITPOIECC BOCCTAHOB-
JIEHUs KOJIMYECTBA OCTEONPOTErepruHa B TKAHAX
MapofioHTa ¥, KaK CJIEeJCTBHEe, — Ha aKTUBHOCTH
OCTEOKJIaCTOB.
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to the restoration of gingival capillaries lumen, and
reduce the migration of neutrophils and monocytes
through the vascular wall. This assumption is also
supported by the restoration of volume density of
microfibrils to the normal level in the endothelial
cells seen in patients from the group 3 (Table) since
microfibrils are actively involved in the migration
of neutrophils and monocytes through the vascular
wall [13]. However, taking into account that endo-
thelial cells secrete osteoprotegerin, a factor that
blocks cytokines stimulating osteoclast activity
[14], and the quantity of osteoprotegerin decreases
in the inflamed gums [15, 16], it can be assumed
that a decrease in the exocrine activity of gingival
endothelial cells in patients of the group 3 may have
a negative effect on the recovery of osteoprotegerin
quantity in periodontal tissues and, as a result, on
the activity of osteoclasts.

CONCLUSION

It can be assumed that despite the clinically
determined gum well-being after treatment, the
revealed morphological signs of reduced metabolic
and “export” secretory activity of blood capillary
endotheliocytes, indicate the ambiguous influ-
ence of a direct electric current, as a result of which
the structure of cells has not been completely re-
stored, and the risk of developing hemodynamic
disorders in the future remained.

3AK/IIOYEHMUE

MOKHO TTPETIOIOKUTD, YTO, HECMOTPS Ha KJIH-
HUYECKU OIIpejiesisieMoe OJIaromnoydne JeceH IIo-
cJIe TIPOBEZIEHHOTO JIEUeHU S, BhISIBJIEHHBIE MOP(OJIO-
TUYECKHE TPU3HAKU CHUKEHUS MeTabOJIMYecKOH U
«JKCIIOPTHOM» CEKPETOPHOH aKTUBHOCTH SHIOTEJIHO-
IIUTOB KPOBEHOCHBIX KATUIJIIPOB CBU/IETEIBCTBYIOT
0 HEOZHO3HAYHOCTH BO3IEHCTBUSA IIOCTOSIHHOIO DJIEK-
TPUYECKOT'0 TOKA, B pe3yJ/IbTaTe KOTOPOTO He IPOKCX0-
JIMJIO TIOJTHOTO BOCCTAHOBJIEHHUSI CTPYKTYPHOM opra-
HUBAIUH KJIETOK, YTO COXPAHSIET PUCK PA3BUTHUS Ha-
PYIIEHUH TEMOANHAMUKY B JJaJIbHENTIIEM.
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