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Pedepar

B paGore wu3y4eHbl HapylmleHMs 3H3MMATHYECKOT0O TOMeEOcCTa3a  CalloOHHH-
neppopupoBaHHBIX TUM(POLIUTOB NepupeprUuecKoil KPOBH Y KPBIC C A€pMATUTAMU Pa3IU4HON
stronoruu. IlokasaHo, uyTO cTUMYNALMA JUMQOIUTOB aHTHUIEHAMM 3allycKaeT KacKaj
SHEPreTHYECKU 3aBUCUMBIX IIPOLIECCOB, KOTOPBIE BEAYT K MEpepacpeIeICHUI0 MaKpOIpros B
KIIETKE; 3TO CBA3AHO C JOCTOBEPHBIM CHIDKEHHEM OyabaumHdyBcTBHTenbHOH Na', K'-ATd-
asHoit u Ca’", Mgz+-AT(D-a3H0171 aKTUBHOCTH, yMeHblIeHueM nyina AT® B numdouurax.
Jloka3zaHo, 4TO MpH AepMATUTaX Pa3TUYHON ITHOJIIOTUH, OCOOEHHO alNIEPrU4ecKOil Ipupoabl,
HapYIIAIOTCA PEryIATOPHBIE MEXaHH3MBI B TUM(OIHUTAX 33 cUeT Teperpysku kietok Na' u
Ca?*, 4r0 MPUBOIMT K SHEProfeUIMTY IMM(OLKTOB M HAPYIICHHIO HX (YYHKIHOHATHHOM
AKTUBHOCTH.

KirwueBblie cji0Ba: 3H3UMATHYECKHUI roMeocTas3, JMM(OUUTHI, epudepudeckas
KpoBb, canonnn, PMCA — Ca?*-AT®-a3a niasmarnyeckoii memopansi, SERCA — Ca’*-
AT®-a3a capkoIIa3MaTH4eCKOro peTUKyJayMa.

Summary

We studied enzymatic disorders of homeostasis saponin-perforated peripheral blood
lymphocytes in rats with dermatitis of various etiologies. It has been shown that the
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stimulation of lymphocyte antigens triggers a cascade of energy-dependent processes, which
lead to a redistribution of macroergs in a cage; is associated with a significant decrease in
ouabainsensitive Na*, K*-ATP-ase and Ca?*, Mg?*-ATP-ase activity, a decrease in the pool of
ATP in lymphocytes. It is proved that the dermatitis of various etiologies, especially allergic
nature violated regulatory mechanisms in lymphocytes due to overload Na* u Ca**, leading to
disruption of the energy deficit lymphocytes and their functional activity.

Tags: enzymatic homeostasis, cells, peripheral blood, saponin, RMSA - Ca®'-
ATPase of plasmic membrane, SERCA - Ca’*-ATPase of sarcoplasmic reticulum.

Pedepar

EH3UMATHUYHUI TOMEOCTA3 B JIIM®OILIMTAX ITEPUGEPUYHOI KPOBI Y
HIVPIB ITPU JTEPMATUTAX. B po60Ti BUBYEHO MOPYIIEHHS €H3UMAaTHYHOT'O TOMEOCTa3y
canoHiH-nieppopoBaHux JTIMGOIUTIB NepueprudHOi KpOBI y HIypiB 3 JepMaTUTaMHU Pi3HOL
etionorii. [Tokazano, mo cTuMysis JiM(OIUTIB aHTUTEHAMH 3aITyCKa€e KAaCKa/l EHEPTeTHYHO
3aNIe)KHUX TPOIECIB, SIKI BEAYTh J0 MEPEepO3MNOIiLTYy MaKpOepriB y KIITHHI; 1€ MOB'I3aHO 3
JIOCTOBIPHUM 3HWKEHHSM oyaGainuyrmuBoi Na*, K*-ATd-asmoi ta Ca’*, Mg*'-AT®d-asnoi
aKTUBHOCTI, 3MeHIeHHsIM nyny AT® B nimdonurax. JJoBeneHo, Mo npu AepMaTuTax pisHOT

eTionorii, 0ocoOJMBO anepridyHoi NPUPOAH, MOPYUIYIOTHCS perzynaTopHi MEXaHI3MH B
. . + . +
mimdonmTax 3a paxyHOK mepeBaHTakeHHA KkimiTmH Na 1 Ca®, 1o mnpu3BOAUTH JI0

eHeproaedinuTy JiM(OIMTIB 1 HOPYIIEHHS 1X (YHKIIOHATBHOI aKTHUBHOCTI.

KiiouoBi ciioBa: eH3uMaTH4YHUII romeocras, JiM@ouuTu, nepudepuyHa Kpos,
. + . +
canonin, PMCA - Ca”*-AT®-a3a niua3MaTHyuoi MemOpanu, SERCA — Ca”*-AT®-a3za
CapPKOIIA3MATHYHOI'0 PETUKYJIyMA.

Introduction. In recent decades, in domestic and foreign scientific literature the focus
is on learning immunological disorders in the pathogenesis of allergic diseases. However, at
the same time, is constantly searching for integrated biochemical parameters that reflect
changes in the functional state of the organism. In this regard, attention is drawn to peripheral
blood lymphocytes, which are key cells of the immune system and play a leading role in the
compensatory-adaptive reactions of the organism. Lymphocytes are a heterogeneous
population of cells, and are central to the specific immunological reactions [1]. Research
enzymatic spectrum of lymphocytes are widely used in the study of autoimmunity,
immunodeficiency, lymphoproliferative and other diseases. However, the outstanding are
changes in ion and energy homeostasis in lymphocytes in conditions of development of
allergic diseases and, particularly, in the skin [2].

The purpose of the study is to examine the enzymatic homeostasis in peripheral
blood lymphocytes in rats with dermatitis of various etiologies.
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Materials and Methods. Experiments carried out on non-linear 30 male rats weighing
180.0 - 200.0 g, were divided into 3 groups: Group I - intact animals; Group Il - rats with
contact dermatitis; Group Il - rats with atopic dermatitis.

To model of contact dermatitis (CD) [3] to animals on depillar portion of dorsal skin
of size 3-x 3 cm?for 10 days, was applied five drops of turpentine, which is then carefully
rubbed into the skin using glass rod. On the 10th day of the experiment the animals skin
conditions were scored on the degree of development of dermatitis: O points - visible damage
was observed; 1 point - poorly marked hyperemia with finely scaly desquamation; 2 points -
moderately severe redness, peeling, petechial hemorrhages; 3 points - severe redness, skin
ulcers; 4 points - a sharp erythema with signs of hemorrhage, severe infiltration ulcers.

Atopic dermatitis (AD) caused in rats sensitized by the method Zalkan PM and levleva
EA [4] 2,4-dinitrochlorobenzene (DNCB). 3 drops of 5% DNCB solution in the form of
application once loaded in place sensitization (back surface) with the additional application to
the other skin areas 7 1 drop of 1% solution. On day 8 develops an inflammatory reaction to
total necrosis of the epidermis and the formation of large subepidermal blistering. On the
severity of atopic dermatitis was assessed by the general condition and behavior of animals
[5], was evaluated by the same score as contact dermatitis.

Multi peripheral blood lymphocytes were isolated from heparinized blood of freshly
prepared from the tail vein density gradient fikoltriumbrast (r = 1,08 g /cm?) [6]. Integrity and
viability of lymphocytes, which in all tests was at least 95%, assessed by trypan blue staining
[7]. For permeabilization of the membranes of peripheral blood lymphocytes and disclosure
latent ATP-ase activity towards lymphocyte suspension Saponin was added at a concentration
of 0.1-0.2%. [8]

ATP hydrolase reaction is initiated by introduction into incubation medium aliquots
lymphocytic mixture: the amount of protein in the sample is not greater than 50 - 100 mcg /
ml. The protein content was determined lymphocytic mixture by the Lowry method [9].
Duration of incubation - 5 min. The reaction was stopped by adding 1 ml of stop solution with
the following composition: 1.5 M sodium acetate, 3.7% formaldehyde, 14% ethanol, 5%
TCA.

In experiments on the control outenzymatic ATP hydrolysis was the standard

incubation medium that did not contain the test sample . The quantity ouabainsensitive Na®,

K'-ATP-ase activity was calculated from the difference between the value of the total ATPase

activity and the basal Mg?* activity the presence of ouabain (1 mmol). The specific activity of
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Ca®*, Mg®*-ATP-ase lymphocytes was assessed as the difference between the activity of the
ATP-ase Ca’* containing and without Ca** environments. For the separation of the
summarized Ca®*, Mg**-ATP-ase activity components: tapsigargininenoninsensitive (Ca*,
Mg**-ATPase of plasmatic membrane - PMSA) and tapsigarginineinsensitive (Ca**, Mg?*-
ATPase the membrane of the endoplasmic reticulum - SERCA) to a standard Ca** and Mg?*-
containing the incubation environment added selective inhibitor of Ca**, Mg?*-ATPase of the
endoplasmic reticulum (ER) - thapsigargin (0.1 mmol).

Statistical analysis was performed using the software package Statistica for Windows
6.0 using the Student t-test and correlation analysis [10]. Results were considered significant
at p <0,05.

Results and discussion. The ion homeostasis is an important indicator of the
functional activity of peripheral blood lymphocytes and determined by the content of constant
intracellular concentration of K*, Na*, Ca®*, CI" and H*. Precenzion control of intracellular
pH, the value of which affect the ability of cells to function normally, and ion homeostasis is
provided by superposition of all transport systems lymphocytes. Among them the leading role
in the removal Na* and of Ca®* from the cytoplasm of lymphocytes belong to Na*, K*-ATP-
ase and Ca®*, Mg?*-ATPase.

Na*, K*-ATPase - marker plasma membrane enzyme, is Ca*"independent, Na*, K*-
active, Mg”*-ATP dependent conveyor system, which carries the active transmembrane
transport K* and Na® and selectively inhibited by ouabain. Ca**, Mg*-ATPase carries
conjugate hydrolysis of ATP to the translocation Ca®* ions through the cell membrane of the
outside of the tank or the endoplasmic reticulum [2, 11, 12].

In rats, CD and AD ouabainsensitive Na*, K*-ATPase activity of peripheral blood
lymphocytes was significantly different from its value in intact animals to 56,3+3,9% and
60,1+4,0% (p<0.05) (Figure 1).

The activity of Ca®*, Mg*-ATPase of plasma membrane of peripheral blood
lymphocytes from rats CD and AD was significantly reduced to 56,3+2,8% and 66,9+4,2%
(p<0.05) respectively, compared to its value from the control group (Figure 1). A similar
pattern is set for tapsigarginsensitive components Ca®*, Mg®*-ATPase. It was also found a
significant decrease in the activity of Ca®*, Mg?*-ATPase membrane of the endoplasmic
reticulum of peripheral blood lymphocytes of rats with CD and AD. Its activity is
significantly different from the animals with the CD to 65,6+4,5%, and the rats with AD to
86,3+7,5% (p<0.05) compared with the intact group of animals (Figure 2).
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Reduction of the enzyme activity Na*, K*-ATPase and Ca?*, Mg**-ATPase plasma
membrane and endoplasmic reticulum of peripheral blood lymphocytes was more pronounced
in rats with AD in rats than with the CD.

611
! 60
§$ 591 oo
£ 58
i< 7
¢ 56,3
¥
M-

0 KOHTaKTHUK pgepMaruT 0 aneprivHun aepMarnT

Fig. 1. Changes Na*, K*-ATP-ase activity lymphocytes peripheral blood of rats with CD and

AD compared to intact animals,%
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Fig. 2. Changes in Ca®*, Mg?*-ATP-ase activity of the plasma membrane (PM) and the
membrane of the endoplasmic reticulum (ER) of rat peripheral blood lymphocytes from a CD

and AD compared to intact animals, %

The However, in patients with both groups of rats reduction PMSA enzyme activity
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(Ca®*-ATPase plasma membrane) than for SERCA (Ca**-ATPase of sarcoplasmic reticulum).
Suppression activity Na" and Ca**-ATPase and Ca?*, Mg**-ATPase shows the growth of the
concentration Na“ and Ca®* in the cytosol of lymphocytes, particularly inhibition of the
enzymatic activity of Ca®*, Mg®*-ATPase PM and increase Ca** in blood lymphocytes of rats
with simulated AD [12].

It is known that the state of the intracellular ion homeostasis is closely linked to
energy metabolism of almost all biochemical, biophysical and physiological processes. We
have found a close relationship between the functional activity of lymphocytes and their
energy metabolism. It proved that with the recognition of effector target cells occurs local
release of ATP in the extracellular space formed in the contact zone cells. Reduced
intracellular macroergs lymphocytes offset due to the activation of metabolic processes.
However, the exhaustion of the substrate pool is inhibited energy processes in lymphocytes,
leading to the development of immunopathological processes.

The results obtained are confirmed by other investigators [2, 13], and suggest the
possibility that the development of an immune response probability of disruption of energy
homeostasis imuno competent cells increases, which leads to violations of the functional
activity of lymphocytes with dermatitis of various etiologies, especially of allergic origin.

Conclusions

1. Stimulation of lymphocyte antigens leads to impaired functional activity of
lymphocytes.

2. Suppression activity of Na*, K*-ATPase and Ca®*, Mg?*-ATPase shows the growth
of the concentration Na+ and Ca®" in the cytosol of lymphocytes, which can reduce energy
processes in the development of lymphocytes and immunopathogenetic processes.
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Bcerynuienune. B TedeHne mocneHUX NECATHICTHNH B OTEYECTBEHHOW WM 3apyOeKHOU
HAY4YHOHM JIMTEpPAType AKUEHT JEJaeTCsd HAa H3YyYEHUE HMMYHOJIOTMYECKHUX HapyLICHUH B

MaTOrcHE3¢C AJUICPIrUICCKUX 3a0oieBanuii. Bmecrte ¢ TEM, OJHOBPEMCHHO, ITOCTOSIHHO HICT
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MOMCK HHTErpalbHbIX OMOXMMHMYECKUX IOKa3aTesel, KOTOpble OTpakaau Obl H3MEHEHHS
(YHKIMOHATBHOTO COCTOSHUSI OpraHM3Ma. B sToM mlaHe HauOonbliee BHUMaHHE
MPUBICKAIOT JUMQPOUUTH TepUPEPUIECKON KPOBH, KOTOPBIC SBIAIOTCS KIFOUYEBBIMU
KJIETKaMd UMMYHHOM CHCTEMBI U UTPAIOT BEIYIIYIO POJib B 0OECIIEYeHHH KOMIIEHCATOPHO-
MIPUCIIOCOOUTENBHBIX peakiuuii opranusma. JInMGonuTs IpeacTaBIsIIOT COOON reTepOreHHYI0
NOMYJSIUI0  KIETOK M SBJSIIOTCS  IIGHTPAJbHBIM ~ 3BEHOM B CHEIU(PHUECKUX
UMMYHOJIOTHYeCKnX peaknusx [1]. MccienoBanusi SJH3UMATHYECKOTO CHEKTPa JUMQOIMTOB
IIMPOKO  HCHOJB3YIOTCA  MpPU  HM3YyYECHUH  AyTOMMMYHHBIX, HMMYHOJE(ULUTHBIX,
mumbonponrdepaTUBHBIX U APYyrux 3aboneBaHusix. OIHAKO, HEBBIACHEHHBIMH OCTaIOTCA
M3MEHEHHSI MOHHOTO M 3HEPreTHYECKOr0 TOMEOCTa3a B JTUMQOLUTAX B YCIOBUSAX PA3BUTHUSA
aJUIEPTrUUYECKOM MMaTONIOTUH, U, KOHKPETHO, B KOXe [2].

Henab wuccaegoBaHusl 3aKIIOYACTCS B HM3YyYEHUU SH3MMAaTHYECKOrO IOMEOCTa3a B
numbonuTax nepudepruueckoil KpoBH y KPBIC C IEPMATUTAMU PA3IUYHON STHOJIOTHH.

Marepunanbl U MeTOAbI. DKCIIEPUMEHTHI NpoBeJeHbl Ha 30 HETMHEHHBIX Kpblcax-
camnax, maccoir 180,0 — 200,0 r, xoropeie ObUTM pa3geneHsl Ha 3 rpymmbl: | rpymma —
MHTaKTHBIC )XKUBOTHBIE; || Tpymma — KpbICkl ¢ KOHTAKTHBIM Aepmatutom; Il rpymnma — kpbIch
C QJJIEPTUYECKUM JIEPMATUTOM.

Js  monenupoBanusi  kKoHTakTHoro jgepmartuta (KJ) [3] JkuBOTHBIM Ha
JENUUTMPOBAHHBIN YYaCTOK KOXH CIIMHBI pa3MepoM 3x3 cM? exeHEeBHO B TeueHue 10 mmeii,
HAaHOCHUJIM IO MATh Kameilb CKUMHAapa, KOTOPBIM 3aTeM TIIATEIbHO BTHUPAINM B KOXY C
MOMOIUIBI0 CTEKJIsAHHOM namouku. Ha 10-i1 geHb 3KcnepuMeHTa y >KMBOTHBIX COCTOSIHUE
KO>KHOTO TIOKpOBa OLIEHMBAJIM B Oayiax, MO CTENeHM pa3BUTHA JepmaTtura: (0 OamuioB —
BUJMMBIX TOBpeXAeHul He HaOmomanu; | Oamn — cinabo BbIpakeHHas THIIEPEMHUs C
MEJKOUYEHIyHYaThIM MIeNylleHneM; 2 Oamia — YMEPEHHO BbIpaKEHHAs THUIEpeMus,
LIeNyllIeHue, TOYEUHbIEe KPOBOM3IUSHUS; 3 Oamia — BbIpaKEHHAsl TUIIEPEMHUS, SA3BbI KOXKU;
4 Ganna — pe3Kasi SpuTeMa C IBJICHUSIMU T'eMOpparuii, BeIpa)keHHONH MHPUIbTpAIUEH, I3BaMH.

Annepruueckuii aepmatut (AJl) BbI3BIBaIM Yy KpbIC, CEHCHMOMJIM3MPOBAHHBIX I10
metoay 3ankan [1.M. u Uesnesoii E.A. [4] 2,4-muautpoxiiopoensosnom (JIHXB). 3 xammm 5 %
pactBopa [IHXDB omHOKpaTHO B BHJE anIIMKAIIMM HAHOCWJIM HA MECTO CEHCHOWIM3AIUU
(IOBEPXHOCTH CIIMHBI) C JONOJHUTEIBHBIM HAaHECEHUEM Ha 7 OPYIMX Y4acTKOB KOXH IO |
kamie 1 % pacrBopa. Ha 8 cyTku pa3BuBanach BOCHAJIWTENbHAsI peaklus C TOTAJIbHBIM
HEKpO30M 3MHiepMHca U 00pa3oBaHuEM OOJBIIMX CYO3MUAepMaIbHBIX My3blpeil. O TsKecTH
AIUIEPTUYECKOr0 JIEPMATUTA CYIWIN MO0 OOIMIEMY COCTOSHHIO M TOBEACHHUIO JKUBOTHBIX [5],

OICHUBAJIU 110 TEM XKC 6aJ'IJ'IaM, YTO U KOHTAKTHBIM ACPMATHUT.
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MHuorosinepusie  TUMQOUUTE  Nepuepuyeckoil  KpOBU  BBIACISUIA U3
rerapuHU3UPOBAHHON CBEXKEOyYeHHON KPOBU U3 XBOCTOBOM BEHBI B IPAJMEHTE TUNIOTHOCTH
duxonTpuym6pacra (r=1,08 r/cm®) [6]. LleMOCTHOCTh M KH3HECIIOCOGHOCTH JIMMQOIUTOB,
KOTOpasi BO BCEX OMBITaX COCTaBisia HE MeHee 95 %, OlEeHUBAIM [0 OKPAaCKe TPUIIAHOBBIM
cunuM [7]. Jlna mepmeabwim3anud MeMOpaH JuM(OUUTOB TEepUPEPUIECKON KPOBH H
packpbiTuio iareHTHbIX AT®-a3HbBIX aKTHBHOCTEH K CYCNEH3UH JUM(OLUTOB TOOABIISIH
caronuH B KoHueHrpauuu 0,1-0,2 % [8].

AT®O-ruapona3Hyl0 peaklyio UHULMHAPOBAIU BHECEHHEM B MHKYOAllMOHHYIO Cpeay
QIMKBOTHI JTUM(OIUTAPHOM CMECH: KOJIMYeCTBO Oenka B mpobe He mpesbimano 50 — 100
Mmkr/mit. Cozxepikanue Oesika B JTUM(OIMTAPHON cMecu ompesensuii o merony Jloypu [9].
[IponomkutenbHOCT, MHKYOAnuu — 5 MuH. Peaknuio ocraHaBiuBayiu jgo0aBieHueM 1 M
OXJIQKJEHHOTO CTOM-pacTBOpa cledyromero cocraBa: 1,5 M wartpuii amerar, 3,7 %
dbopmanbaerun, 14 % sranon, 5 % TXY.

B ombiTax xoHTpoOJieM Ha mo3adH3uMartudeckuil runaponn3 AT® Owina craHmapTHas
cpena UMHKyOanuM, KOTOpas HE COAepKala wuccieayeMoil mpoOwsl.  Benuuuny
oyabGauHuyBcTBuTenbHON Na', K'-AT®-a3H0} aKTHBHOCTH BBIYHCIIANH TI0 PA3HHUIE MEKIY
BenM4MHON oGmeil AT®-a3HON akTHBHOCTH U GasanbHON Mg akTuBHOCTH B MPUCYTCTBUU
oyabauHa (1 MMOiB). YACIbHYIO aKTUBHOCTD ca”, Mgz+-ATCD-a3 JTUM(OLUTOB OLICHUBAIH
KaKk pasHUIly MeXAy akTUBHOCThIO ATd-a3HbIX CHCTEM B Ca®*-BMemaromeii
Oe3KkambIeBoil cpenax. J{is pa3neneHus: cymMmMapHOn ca™, Mg2+-ATq)-a3H0171 AKTUBHOCTH Ha
COCTABJISIOLINE: TalCUTAPTUHHEUYBCTBUTEIBHYIO (Ca®*, Mg*-ATd-a3a mIa3MaTHYECKOil
MeMOpanbl — PMCA) u TtancurapruH4yBCTHTEIbHYIO (Ca2+, I\/Igz+-ATd>-a3a MeMOpaH
SHOIUIa3MaTHIeckoro perukynyma - SERCA) x cranmapraomy Ca?t u Mg?*-Bmemmaromeii
cpeabl MHKyOanmuuM  JOOaBIISIM  CEJIEKTHBHBIM  MHIHOUTOD ca®*, Mg*-ATd-assr
sHJoIIa3MaTdeckoro perukymnyma (JI1P) — tancuraprus (0,1 MMoins).

CratucTuieckyro 00pabOTKy HaHHBIX OCYIIECTBIIIM C IIOMOIIBIO MAKETa MPOrpaMM
Statistica for Windows 6.0 ¢ ucnonb3oBanueM t-kputepusi CTbIOJICHTa U KOPPEISIIUOHHOTO
a"amu3a [10]. Pe3ynpraTs! cuntanu nocropepHsiMu npu p<0,05.

Pe3yabTaThl U MX 00cy:kaeHusi. VIOHHBIM roMeocTas sBIseTCs BaXKHBIM ITOKa3aTelIeM
(YHKIMOHATBLHOM aKTUBHOCTU JUMQOLUUTOB TNepudeprudeckoil KpoBH U Ompeaessercs
COZIEP’)KAHUEM TTOCTOSTHHOW BHYTPUKJIETOYHON KOHIEHTPALIMU UOHOB K*, Na, Ca2+, CluH".
[IpeneH3MOHHBIE KOHTPOJb BHYTpPHUKJIETOYHOro pH, BennuMHa KOTOPOro BIMSAET Ha
CIOCOOHOCTH KJIETOK HOPMabHO (YHKIIMOHUPOBATh, U HOHHOTO FOMEO0CTa3a 00ecrednBaeTCs

cynepnomuneﬁ BCCX TPAHCIIOPTUPOBOYHBIX CUCTCM HHM(bOHHTOB. Cpem/I HUX BCAyLIasa pOJib
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B BhiBeennn nonoB Na™ u Ca® u3 IATOIIa3MbI TUM(OIUTOB TPUHAIICIKUT Na*, K'-AT®-
aze u Ca**, Mg**-AT®-asze.

Na*, K'-AT®-a3a — MapKepHBIii SH3UM IIA3MaTHUECKOH MeMOpaHBbI, ABJIAETCS Ca®*-
Hesasucumoii, Na', K -akruBHoi, Mgz+-AT(D-3aBI/ICHM0171 TPaHCHOPTUPOBOYHOM CHUCTEMOH,
KOTOpas OCYIIECTBIAET aKTHUBHEI TpaHcMeMOpaHHEIH TepeHoc moHoB K™ m Na' nu
CEeNIEKTUBHO MHTHOMpPYeTCs 0yabamHOM. ca**, I\/Igz+-ATCD-a3a OCYILIECTBIISICT CONPSKEHHBIN
ruaponn3 AT® c¢ TpaHciokanueld MOHOB ca’* yepe3 MeOpaHy W3 KIETKH HApYXKy WA B
IUCTEPHBI HIO0IIA3MAaTHIECKOT0 peTukyinyma [2, 11, 12].

V xpeic Ha KJI u AJ] oyaGamnuyctutensHas Na', K'-AT®d-a3Has aKTHBHOCTB
TUMQOIUTOB NIepUPEPUIECKO KPOBH JOCTOBEPHO OTIMYANIACH OT €€ BEIMYMHBI Y HHTAKTHBIX
XKHUBOTHBIX Ha 56,313,9 % u 60,1+4,0 % (p<0,05) (puc.1).

AxtuBHOCTs  Ca?", I\/Igz+-ATd>-a3I,1 MJIa3MaTHYeCKOM MeMOpaHbl  JTUM(POIIUTOB
nepudpepuyeckorr kpoBu Kpeic 'y KJI m AJ] mocroBepHo cHmwxkamace Ha 56,312.8 % wu
66,9+4,2 % (p<0,05) COOTBETCTBEHHO MO CPaBHEHHIO C €€ BEIUYMHON y TPYMIbl KOHTPOISI
(puc.1). IlomoOHYI0 3aKOHOMEpPHOCTh YCTAaHOBJCHO M JJIS TalCUTapTHHYYBCTBHTEIBHBIX
kommonenToB  Ca’*, Mg*-AT®-asbl. VCTaHOBICHO TaKKe [OCTOBEPHOS CHIKCHHE
aktuBoctn  Ca’t,  Mg¥-AT®-asel  MeMOpaH — SHIOIUIA3MATHYECKOTO pEeTHKYyTyMa
mumoonutoB nepudepuyeckoir kpoBu kpeic ¢ K/ m AJl. Ee akTUBHOCTH J0OCTOBEpPHO
oTnuyvanach y xuBOTHbIX ¢ K/ Ha 65,614,5 %, a y kpeic ¢ AJ] — na 86,317,5 % (p<0,05) no
CPaBHEHHUIO C MHTAKTHOM rpyNIoi KUBOTHBIX (pHC. 2).

Camxkenne »a3uMaTndeckoii aktuBaoctd Na', K-AT®-a3sl u Ca2+, Mgz+-ATCD-a3LI
ia3MaTH4eckod  MeMmOpaHbl ¥ DHJOIUIA3MAaTHYECKOTO  PETHKYIyMa  JUMQOILUTOB
nepudepruyeckoil KpoBU UMel Oosiee BEIpaKeHHBIN Xapaktep y Kpbic ¢ AJl, uem y kpoic ¢ KJI.

B 10 xe Bpemsi, y O0JBbHBIX KPbIC 00EHX UCCIIEyEMbIX IPYIIN CHUXKEHHUE
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61
60+
59
58
571

60,1
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56,3

55
54

aKTUBHOCTb aKTUBHOCTb Na+,K+-AT®-

O KOHTAKTHUM gepMmaTtuT [ anepriyHMn aepmMaTut

Puc. 1. Usmenenns Na*, K'-AT®-a3noii aktuBHOCTH TH(OIUTOB MepudepHuecKoil KpoBK

kpbic ¢ K/l u A/l no cpaBHEHHIO C UHTAKTHBIMU KUBOTHBIMU, %o

90;
80 86,3

60 66,9 65,6
50" 56,3

aKkTMBHOCTb Ca2+, Mg2+-AT®-a3bl

0 0l

nv ENP

0 KOHTaKTHUW aepmMaTtuUT [ anepriyHMn aepmaTut

+ + v o
Puc. 2. Usmenenns Ca’', Mg2 -AT®-a3H0i1 aKTUBHOCTH IJIa3MaTUYECKON MEMOpaHbI
(IIM) u memOpaHnsl 3H0IUIa3MaTHUECKOT0 peTukyinyma (311P) numdonuros

nepudepuyeckoit kpoBu Kpbic ¢ K/l u A/, Mo cpaBHEHUIO ¢ MHTAKTHBIMU )KMBOTHBIMH, %0

o + )
SH3MMaTHYecKoil akTuBHOCTH PMCA (Ca*’-ATd-a3a mmasMaTHueckoil MeMOpaHBI), 4eM B
+
ciyyae SERCA (Ca**-ATd-a3a capKoIlla3MaTHYecKoro petukyiayma). IlogaBnenue
axtueoctn Na', K'-AT®-aser m Ca?*, Mg?*-ATd-a3sl CBHIETENBCTBYET O pOCTE
+ 2+
koHIeHTpanuu noHoB Na' m Ca™ B muTo3011€ TUMQONIUTOB, B YaCTHOCTH, HHTHOWpPOBaHHE
SH3MMATHYECKOH akTHBHOCTH Ca’, MgZ+-AT(I)-aSBI IIM u poct Ca®" B TMMQOIUTaX KPOBU
KpbICc ¢ MojenupyembiM AJL [12].

I/ISBGCTHO, 4YTO COCTOSIHHEC BHYTPHUKIICTOYHOI'O MOHHOT'O TOMEOCTa3da TECHO CBA3aHO C
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SHEPTeTUYECKUM OOMEHOM TIPAaKTUYECKH BCEX OHOXMMHYECKHUX, OMOPU3MUECKUX |
¢u3nonornueckux mpoueccoB. Hamum  ycTaHoBieHa TECHas  B3aUMOCBS3b  MEXKIY
(YHKITMOHATTBHOW aKTHBHOCTHIO TUMQOIMTOB U WX JHEpPreTndeckuM oOMeHoM. [lokazaHo,
YTO MpH pacro3HaBaHUU 3(P(HEKTOPOM KIETKU-MUIICHH MPOUCXOAUT JIOKAJIbHBIM BBIOpPOC
AT® B MEXKJIETOYHOE MPOCTPAHCTBO, OOpPa30BaHHOE B 30HE KOHTaKTa KieTOK. CHIDKEHUe
BHYTPUKIIETOUYHOW KOHIICHTPAIIMA MaKPO3PTroB B JIMM(OIUTAX KOMIIEHCUPYETCS BCIICICTBUE
aKTHBAIlMM MeTaboIMyYecKux mpoueccoB. OaHAaKo, MPH HCUYEPIAHUU CYyOCTPATHOTO IIyna
MIPOUCXOJUT MHTUOMPOBAHHE DHEPIeTUYECKUX IPOLECCOB B JTUMQOIMTAX, YTO BEOET K
Pa3BUTHUIO KIMMYHOIIATOJIOTMYECKUX MPOLIECCOB.

PesynbTarhl, monydeHHbIE HAMU, TOATBEPKIAIOTCS M JAPYTUMHU UCCIICIOBATEISAMU |2,
13] w pgaroT BO3MOXKHOCTH TNPEIIOJOXKHTh, YTO MPH PA3BUTHH HUMMYHHOTO OTBETa
BEPOSITHOCTh CPbIBA SHEPreTUYECKOTO TOMEOCTa3a UMYHOKOMIIETEHTHBIX KJIETOK BO3pPAacCTaer,
YTO BeNeT K HapylmeHHsM (YHKIMOHATBHOW aKTHBHOCTH JIUMQOLUTOB HpPHU JePMATUTAX
Pa3IMYHOM 3THOJIOTUH, OCOOEHHO aJlJIEpPrHuecKOro reHesa.
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