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ASCORBIC ACID ANTIOXIDANT ACTIVITY AS A CRITERION OF ADAPTATION ABILITIES OF PUPILS IN
THE PROCESS OF PHYSICAL TRAINING AT BASIC SCHOOL

Bosenko A. I., Filiptsova K. A., Gynzhu M. M., Pertaia O. V., Shavinina A. O.

Abstract. The article presents the results of studies regarding ascorbic acid antioxidant activity in pupils of basic
school and its importance in providing the adaptive abilities of the children’s organism to dosed physical loads with
reverse. The study involved 178 boys aged 8—16 years, who have performed cycle ergometric muscular activity with
reverse. Children were divided into groups according to age and level of physical condition. Functional condition
control of examined children was provided by the complex of methods, which included anthropophysiometric (body
length, body weight, chest circumference, arm strength), as well as functional parameters of the cardiovascular
system (systolic and diastolic blood pressure, electrocardiography, heart rate) and the central nervous system
parameters (general functional state of the brain). On the basis of the data obtained, it can be determined that the
antioxidant activity of ascorbic acid has presented the age-related dependence in ontogeny, which manifested itself
in its decrease with the age increase of the pupils (inverse proportion). Performance of dosed physical loads with
reverse caused significant decrease in ascorbic acid antioxidant activity in all age groups, regardless of the level of
childrens’ physical condition. In groups of children with low physical activity and young athletes, the low levels of
ascorbic acid antioxidant activity were detected at all stages, compared to the groups of children with high physical
activity and children, who did not engage sport activities, and its recovery was less active due to systemic organism
response of children and adolescents, which manifested itself in the functional activity of the brain, cardiovascular
and respiratory systems, and deeper mobilization of adaptive reserves. Muscular performance in children with low
physical activity and children involved in sports has resulted in deeper state of stress mobilization mechanisms of
body reserves. The results of the study have determined, that body age increase and systematic training loads in
response to intensive physical exertion resulted in severe vitamin deficiency of ascorbic acid caused by its active
expenditure. Deficiency of ascorbic acid in the body leads to the decrease in antioxidant activity, which proves
its importance as direct antioxidant agent in adaptation processes. In case of intensive muscular activity, the
accumulation of free radical oxidation products in the organism occurs, which causes disorders in physiological
balance between the processes of lipid peroxidation and level of antioxidant protection, and indicates the intensity
of the compensatory mechanisms and adaptive capabilities of the antioxidant system to physical loads.
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Pob6oTa BuMKOHaHa BiOMOBIAHO OO HAyKOBOro Ha-
npsmMy poboTu Bigainy kpiountonorii IMKiK HAH Ykpa-
iHM «JlocnioXeHHs YyTANBOCTI epUTPOLMTIB CCaBLiB A0
OXONIOMKEHHS, Aerigpatauii i 3aMOopoXyBaHHA Npu Aii
Moandikyoumx ¢GakTopis i kpionpoTekTopis» (Ne oep-
>aBHOI peecTpauiji 0114U0001318).

BcTyn. KpiokoHCepBYyBaHHSA epUTPOLUTIB CYNnpoBO-
[KYETbCS PSIAOM MPOLLECIB, LLO HEFATUBHO BMIMBAKOTh
Ha KJITUHW | NPU3BOAATb, YHAaCTKOBO, A0 BTPATU iX OYHK-
L abo NOBHOro pyWHyBaHHS [6,7]. OgHUM 3 Takux
dakTopiB € GPOPMYBaHHS MNEPTOHIYHOrO CEpPeaOBULLA,
[0 SIKOro NoTpanasfioTb KAITUHM MICAS BUMOPOXYBaH-
HS BOAM 3 PO34nHy. [nsa BMBYEHHSN Aii upboro daktopy
Ha KNITUHW BUKOPUCTOBYIOTb MOAESb MNEPTOHIYHOIo
LIOKY, SIKUA NONSira€ B NEPEHECEHHI KIiTUH B rinepTo-
HiYHE cepepoBULLE NPU MOCTIMHUX MNO3SUTUBHUX 3Ha-
YyeHHsaxX Temnepatypu [2].

[Lis rinepTOHIYHOro LWOKy Ha epuUTPOLUTU CCaBLiB
[OCUTb LUMPOKO BMBYEHA. 30Kpema, ons KAiTWUH Jio-
OVHW | OeaKMX CCaBLiB NOKa3aHO MO3UTUBHWIA BMIVB
4aCTKOBOI MonepeaHboi aerigpatauii Ha CTiKICTb OO
rinepToHiyHoro woky [1,5,8]. OgHak, nprvpoaa Lboro
3axXMCHOro epekTy He 30BCIM siCcHA.

MeTa gocnig)XeHHs: BUBYMTY BNINB 00pobku de-
HIIMgpPasrHOM Ha YYTIMBICTb EPUTPOLUTIB CCaBLIB A0
rinepTOHIYHOIO LLIOKY MiC/IA YaCTKOBOI NONepeaHbOl Ae-
rigparauii.

OG’ekT i mMeToam pocnigxeHHs. EputpouunTn
ofep>XyBann 3 4OHOPCLKOT KPOBi ntoanHu, Buka, wypa
Ta KOHs, Wo Oyna 3aroToBfEHA HA reMOKOHCEPBAHTI
«[morigymp» (biodapma, Ykpaina). licna BuaaneHHs
nnasmm epuTpomMacy ABidi BigMMBanu LLASXOM LLEHTPU-
dyryeaHHsa npn 1500 g npoTtarom 3 xB. B 10-kpaTHOMY
o6’emi @isionoriyHoro posuuHy (0,15 M NaCl, 0,01 M
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docoartHuin bydep, pH 7,4) i 3bepirann y BUrnagj Wwinb-
HOro ocagy He Ginblle OBOX rogvH Npu Temneparypi
0°C. Bci cepeposuwa rotysanm Ha 0,01 M docdat-
HoMy B6ydepi, pH 7,4. KOHUEHTpaL,ilo pO34MHIB KOHTP-
OnoBaNN BUMIPIOBAHHSAM OCMOJIIPHOCTI HA OCMOMETPI
OMKA 1L-01 (Ykpaina).

KnitTHn nipgaBanu rinepTOHIYHOMY CTpecy Lns-
XOM MepPEeHeCeHHs B PO34MH, wWwo mictutb 4,0 M NaCl
(rematokput 0,4%), Ha 5 xB. Npu Temnepatypi 37 i 0°C.
PiBeHb remonisy po3paxoByBanu 3a popmynoto: lemo-
nis =(1-A/Ao) 100%, ne A — onTU4Ha LWi/IbHICTb A0-
CNioXKyBaHOro 3paska rnicng 3asepLUeHHda remonisy, Ao
— OMNTMYHA LWiNIbHICTb KOHTPOJIbHOrO 3paska, Lo BiAmno-
Binae 0% remoniaa.

MonepepHio iHkyOaLito epuTtpoumnTiB ccaBuiB (50
Mkn) 3aincHioBanu B 0,5 mn po3suumHy, wo mictutb 0,3
monb/n NaCl gna eputpouuTis wypa, 0,4 monb/n NaCl
0119 epuUTPOLMTIB NtoanHK i koHs, 1,0 monb / n NaCl ana
eputpoumTiB 6uka. Temnepatypa iHkybauii 37 Ta 0°C.

Mopgudikauiio uMTockeneTy epuTpoumTIB 34iACHIO-
BasIM PO3YMHOM (PEHINTiAPa3nHY B KIHLLEBIN KOHLLEHTPA-
uii 1 MM 3a meTogom [3]. KniTnHmn B ymoBax nocTiiHOro
nepemillyBaHHs (remaTokput 5%) iHkybyBanu y @isio-
noriyHomMy po3ayuHi (0,15 M NaCl, 0,01 M docdaTtHuin
o6ydep, pH 7,4) npu temnepatypi 37°C npotarom 10 xB.
B kiHUj nepioay iHkybaLlii epuTpoLUMTY OBIYi BioMUBanu
®i3ioNoriYHMM po34MHOM | BAKOPMCTOBYBaN B Nogasb-
Wi poboTi.

B po6oTi BukopucToByBanu deHinrigpasvH dipmm
«Sigma» i peakTuBM BITYN3HAHOrO BUPOOHULTBA KBai-
dikauii «x.4.» i «y.g.a.».

EkcnepumeHTanbHi  pesynstatv nNpeacTaBrieHi Y
BUMNSAI CepefHboro apudMeTuyHoro =* craHpapT-
Ha nomunka cepegHboro. CTaTUCTUYHY OLHKY OAaHWX
npoogmnn 3a kputepiamu Mann-Whitney i ANOVA.
BigmiHHOCTI MiXx rpynamu BBaxanum CTaTUCTUYHO OO-
cToBipHMMM npu P <0,05.

PesynbraTh gocnigxeHb Ta ix 06roeopeHHs. Ha
pucyHky 1 npencrasfieHi pedynsratn no srmey de-
HirigpasvHy Ha piBeHb remMoni3y HaTMBHUX i nonepe-
OHbO AerigpaTtoBaHX epuUTPOUMTIB NIOAVHN B riNepTo-
HiyHOMY po3umHi NaCl.

BupgHo, 1110 06pobka peHinrigpasznHoM 3HUXYE YyT-
JINBICTb HATMBHUX KNITUH A0 FNEePTOHIYHOrO LLOKY Npu
37°C i 36inbwye — npu 0°C. MNonepenHs perigpatauis
3HA4YHO 3HUXYE PIBEHb reMOosi3zy epUTPOLUTIB B YMOBaXx
rinepTOHIYHOrO LLOKY, MPUYOMY Lie CNPaBeasIMBO K AN
HaTUBHUX, TakK i A1 06pobneHmX peHinrigpa3rvHoMm KJii-
TUH.

AHanoriyHi gocnigxeHHs 6ynu npoBeaeHi ana epu-
TpouuTiB wypa (puc. 2), 6uka (puc. 3) i KoOHA (puc.
4). EputpounTi 6uka i wypa, wo 6ynm nigaaHi obpoobui
deHinrigpasanHoM, nokasanu 3HMKEHHS YyTAMBOCTI A0
rinepToHiyHoro woky npu 37°C i 36inbweHHs npu 0°C.

Lns kniTuH KOHA nonepenHs o6pobka deHinrigpa-
31MHOM MpuBOAMIa A0 306iNblLIEHHS TiNepTOHIYHOI YyT-
JNIMBOCTI Yy BCiX BUnagkax. YactkoBO 3HEBOAHEHI KNiTUHU
CCaBLiB NOKa3anu 3HUXEHHS Ha FinepTOHIYHOI YyTnn-
BOCTI B Til1 4n iHWIilA Mipi npyn 060x TeMnepatypax. MNpu-
yomy ons eputpouuTiB 6uka (37°C) i koHsa (0, 37°C) 3a-
XUCHUI edpekT aerigparauii 36epiraBcs HaBiTb B yMoBax
nonepeaHboi 06podbku deHinrigpasmHom, Tak camo K
i ona epuTpoumTiB ntoguHn. na gerigpaTtoBaHuX epu-
TPOUMTIB Lypa crnocTepiranocs 30iNblLUeHHS rinepTo-
HiYHOT YyTAMBOCTI Nicns 06pobKM deHINrigpasnHoOM.

Bigomo, Wo epuTpouuT CCaBLIB XapakTepuayoTb-
cs1 BUOOBUMU 0COBNMBOCTSMU cknany i 6yaoBu memob-
paH, BHYTPIWHbLOKIITUHHOIO iIOHHOrO Cckiagy, reomMe-
TPUYHKX i PiBNKO-XiMiYHUX xapakTepuctuk [12,15]. Bece
ue oOyMOBJIIOE iX Pi3HY YYTIMBICTb 4O FiNEPTOHIYHOro
LLOKY.

OpHak, He3Baxkal4yn Ha BUSABNEHI BiAMIHHOCTI, O0-
CnigkeHHs BnanBy GakTopis, sKi NiABULLYIOTb CTIKICTb
EpUTPOLMTIB 4O HErATUBHOIO BNANBY (DaKTOPIB HABKO-

Puc. 1. Bnnue ¢eHinrigpasuny (1,0 MmmMmonb/n) Ha piBeHb rinepToHiyHoro remonisy (4,0 mons/n NaCl) eputpouuTie
JI0AVHU Nicnsa nonepepHbol IHKYOaLil B cepeaoBuLLax 3 KoHUueHTpauieio NaCl 0,15; 0,4 monb/n npu Temneparypi:
A -37°C; B—-0°C. 1 — KOHTpONb, 2 — peHinrigpasuH.

* — BiporigHO B NOPIiBHAHHI 3 HEOOpPOGNeHMu deHinrigpasvuHom eputpouutamu, P<0,05.
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Puc. 2. Bnnus deHinrigpasuvHy (1,0 Mmonb/n) Ha piBeHb rinepToHiyHoro remonisy (4,0 monb/n NaCl) eputpouuTiB wypa
nicng nonepepHbOI iHKyOaLii B cepeaoBuLlax 3 KoHUeHTpauieio NaCl 0,15; 0,3 monb/n npu Temneparypi:
A —-37°C; B-0°C. 1 — KOHTPOJb, 2 — PeHinrigpasuH.
* — BiporigHO B NOPiBHAHHI 3 HeOOpPOGNeHnmu deHinrigpasnHom eputpouutammu, P<0,05.

JINWHBLOrO CepenoBuLLa, BUSBUIM Barato ChiflbHUX pUc
Yy BUAOBUX MNONYMSALIAX epUTPOUMTIB. Tak, AN KOXHOro
3 JOCNIOKEHNX BUAIB CCaBLiB 6yn0 Noka3aHo NO3UTUB-
HWI BNAVB NONEPeaHbOro 3HEBOAHEHHS HA YYTNMBICTb
€pUTPOLMTIB OO FiNEPOCMOTUYHUM PO34mHIB [1,4,8].
9K BUOHO 3 pUCYHKIB 1-4, 3ax1cHa fjs 3HEBOOHEH-
HSl NPOSIBNSIETLCS NS EPUTPOLUTIB NIOANHN, BUKa, KOHS
i Wwypw, g9k npu Temnepatypi 37°C, Tak i npn Temnepa-
Typi 0°C. BUHATOK CTAHOBNATL €pUTpOUUTM Orka, Ons
AKX HE CNOCTEPIraeTbCs 3HMXKEHHSA remonidy npu 0°C.
CTyniHb 3aXMCTY pi3Ha A9 A0CNIOAKEHNX BUIB CCaBLLB,
Wo moxe 6yTn NoB’A3aHo K 3 0COBAMBOCTSMU B Op-
raHisauii yntTockeneT-MmemMbpaHHOro KOMMekKcy, Tak i 3

pi3HOI0 AN@YIiNHOI NPOHUKHICTIO AN BOAW MeMOpaH
nocnimkeHnx ccasuis [9].

®deHinrigpasnH B gaHoMy OOCNIAXEHHI BUCTYNAE K
MoandikaTop KNITUHHOT MeMOpPaHn, KNI MoXe BMn-
BaTM Ha XapaKkTep peakLii epUTPOLMTIB HA TOW YU iHLLNIA
ctpecoBuii Bnnave [3,4,5]. Binomo, wo deHinrigpasuH
nie, nepu 3a Bce, Ha LUMTOCKENIeTHUIA KOMMJIEKC MeMO-
paHn, BUKINKAOYM Aerpagauito CNnekTpuHa i OCHOBHUX
LIMTO30IbHUX BINKiB, BUKITMKAE OKUCNEHHS remMornobi-
HY, 3MiHIOE 110ro B3aEMO/it0 3 MeEMOPaHHVM CKeNeToM,
WO NpU3BOANTb A0 30iNblLUEHHS XOPCTKOCTI Membpa-
HW | BMEHLIEHHS 30aTHOCTI KNITUHU 00 AedOopMyBaHHSA
[10,11,14,16]. Y poboTi [11] Big3Ha4YaeTbCH, LIO 00O-
pobka epuUTPOLMTIB KOHUEHTpauiaMu deHinrigpasuHy

Puc. 3. Bnnue ¢peHinrigpasuny (1,0 MMonb/n) Ha piBeHb rinepToHiyHoro remoniay (4,0 monb/n NaCl) eputpouunTiB Guka
nicng nonepepHbOI iHKyOaLii B cepepoBuLlax 3 koHUeHTpauielo NaCl 0,15; 1,0 monb/n npu Temneparypi:
A -37°C; B—-0°C. 1 — KOHTPOJIb, 2 — peHinrigpasuH.
* — BiporigHO B NOPiBHAHHI 3 HeOOpO6GNeHumu peHinrigpasnHom eputpouutamm, P<0,05.
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Puc. 4. Bnnus ¢eHinrippasuHy (1,0 mmonb/n) Ha piBeHb rinepToHiyHoOro remonisy (4,0 monb/n NaCl) eputpouunTis KOHS
nicng nonepepHbOI iHKyOaLii B cepeaoBuLlax 3 KOHUeHTpauieo NaCl 0,15; 0,4 monb/n npu Temneparypi:
A -37°C; B—-0°C. 1 — KOHTpOJb, 2 — peHinrigpasuH.
* — BiporigHoO B NOPiBHSAHHI 3 He06po6NneHumu dpeHinrigpasnHom eputpouutamm, P<0,05.

0o 1 MM, aKa 30Kkpema BUKOPUCTOBYBaJiacs B AaHi po-
00Ti, CYynpoOBOMAXKYETbLCA 3MiHOIO po3noainy docdatn-
annxoniny i ocdartigineraHonamiHy Mixk MoOHoLLlapammn
MemMbpaHu, 30Kpema, He BrIMBalyM Ha MeMOpaHHi
6inkn. B ToI xe yac npu GinbLU BUCOKNX KOHLEHTpaLLisiX
deHinrigpasvHy 3miHM B ynakoBLi MeMOpaHHUX Niniais
MOXYTb OYTM HAacniaAKoOM aerpaaadii 6inkie UMTOCKeNeTy
Membpanun [13].

3 ornaay Ha Te, WO epuUTPOLUTL CCaBLLB Bigpi3HS-
I0TbCHA 32 BMICTOM Ta PO3MNoAiniom gk pocdoniniais, Taxk
i umTockenetTHux GinkiB [12,15], MOXHa MPUNYCTUTN,
L0 3MiHa iX peakLii Ha LOKOBWUM BMNMB Nicns 0O0pooKu
deHinrngpasnHom dyae NposBASTUCS NO-pPi3HOMY. Tak,
0151 epUTPOLMTIB KOHS XxapakTepHa BiACYTHICTb Binka
CMyrn 4.2, KNI € NPOMIXXHOIO JTAHKOIO MiXX LmMTOonnas-
MaTU4YHOIO MEpPEXEID i iHTerpanbHUMK Ginkamu i rpae
BXJIMBY POJiIb B NiATPUMLUj CTabINbHOCTI i FHYYKOCTI
MembpaHu eputpoumTa [12]. MoxHa npunycTuTu, Wo
B3aemMogia deHinrigpasuHy 3 6Ginkamn uuTockenety
epUTPOLMTIB KOHS MPU3BOAMTbL A0 Oinblioi gectabini-
3auii B MOPIBHAHHI 3 KITITUHAMM iHLWUWX TBAPWVH Ta, SIK Ha-
CNifoK, 30iNbLIEHHS YYTANMBOCTI MOANDIKOBAHNX KNITUH
[0 TiNepTOHIYHOro BrIMBY. 3MEHLLEHHS TiNepTOHIYHOT
YYTNIMBOCTI ePUTPOLUTIB IOANHN, Lypa Ta buka nicns

006pobkM deHinrigpasnHoMm moxe OyTu MoB’A3aHO 3
4aCTKOBOIO MnoniMepu3auieto BinkiB LIMTOCKENETY i re-
Morno6iHy [10,16], 36inblUeHHsIM B’A3KOCTi LMTOMNNas-
MU KNITUHW, WO i pOBUTb KNITUHY BinbLu CTiiKO A0 ri-
MEPTOHIYHOrO LLOKY.

BUCHOBKU. 3 OTPUMaAHUX AaHUX MOXHa 3pobuTU
BMCHOBOK, L0 3axX1MCHa Aig aerigpaTtauii Ha epuTpounT
CCaBL,iB He MoB’A3aHa 3i 3MiHaMM B LLUTOCKENET-MEMO-
pPaHHOMY KOMMEKCi, OCKiIbKKU MOro moamoikauia He
npU3BOAUTL A0 3MiHWM ii BNANBY OJ19 TPbOX 3 HOTUPbLOX
LOCNIoKyBaHUX BUAiB. Binbll MMOBIPHUM € 3MEHLLEHHS
MexaHi4YHOI Hanpyrn Ha MmemMbpaHi BHACNIAOK 3HMXEH-
HS rpagieHTa OCMOTUMYHO aKTUBHUX PEYOBUH MiX BHY-
TPILWHBOKIITUHHUM | MO3aKNiTUHHUM CepefOBULLEM.
3MeHLUEHHS rpajieHTa OCMONSAPHOCTI Ha MeMOpaHi
BHACNIAOK aerigpaTalii Npu3BOANTb A0 3HUXEHHA Me-
XaHIYHOr0 HaBaHTAXEHHS | 3MEHLUEHHS MOLUKOOXEHHS
KNITUHW.

MepcnekTMBu noganblwmMx AOCnig)KeHb. [lo-
Lanblli AOCNIOKEHHS BapTO MPOBECTM 3 3a/ly4EHHSM
KPIiONPOTEKTOPHUX PEYOBUWH, NMpUiMaroyum 0o ysaruv 3a-
XNUCHUI edeKkT aerigpaTtauii No BiAHOLIEHHIO 0O epu-
TPOLUMTIB NiJ, Yac BNAVBY MiNEPTOHIYHMX CEPEOOBMULL,.
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BMJIUB GEHUTTIAPA3SUHY HA YYTJIUBICTb EPUTPOLUTIB CCABLIB 40 FNMNEPTOHIYHOIO LLOKY

HinoTt O. €., Epwoga H. A., LLlankiHa O. O., JloriHoBa O. O., Epwos C. C.

Pesiome. [ocnigkyBanu BRaMB 00pOOKM GeHiNrigpasMHoM Ha 4YyTAMBICTb €pUTPOUMUTIB CCaBUiB 00
rinepToHIYHOro LWOKY MiCAs 4acTKOBOI MnonepefHboi Aerigpatauii. Byno nokasaHo, WO 3axuCHUM edekTt
nerigpatauii 4na 4acTKOBO 3HEBOOHEHWUX KNITUH NIOANHKU, B1Ka i KOHS 30epiraBcs HaBiTb B yMOBax nornepenHboi
006pobkn peHinrigpasnHoM. B To Yac gk ans AerigparoBaHVX epuUTPOLUUTIB Lypa CnocTepiranoca 36inbLUeHHs
rinepToHIYHOI YyTAMBOCTI nicns aii deHinrigpasduny. Lie ceig4ymTb Npo Te, Wo 3ax1cHa 4ia gerigpaTtauii Ha eputpo-
LUMTN CCaBLiB MMOBIPHO He MOB’A3aHa 3i 3MiHAMM B LMTOCKENEeT-MeMOpPaHHOMY KOMMeKCi. binbl NMMOBIpHUM €
3MEHLLEHHS MeXaHi4YHOi Hanpyrn Ha MemopaHi BHACNIA0K 3HUXEHHS FPaAiEHTa OCMOTUYHO aKTUBHUX PEYOBUH MiX
BHYTPILUHLOKNITUHHUM | NO3aKNITUHHUM CEPELOBULLEM, LLLO NPU3BOANTL A0 3HMKEHHS MEXaHIYHOIO HaBaHTaXeH-
HS1 | BMEHLUEHHS MOLIKOAXKEHHS KJTITUH.

Kniouosi cnosa: eputpoumTn CCaBLIB, NNepTOHIYHNIA WOK, GeHinrigpasunH, gerigparadis, LMTOCKeNeT.

BJIMAHUE GEHUITUAPA3SUHA HAYYBCTBUTEJIbHOCTb SPUTPOLIUTOB MJIEKOMUTAIOLLUX KTU-
NMEPTOHUYECKOMY LLUOKY

HunotE. E., EpwoBa H. A., llankuHa O. A., JloruHoa O. A., EpwioB C. C.

Pe3siome. Viccnepoanu BansiHue o6paboTtkn GeHnnrmapasmHoM Ha YyBCTBUTENbHOCTb SPUTPOLMTOB MEKO-
NUTAIOLWMX K TMNEePTOHMYECKOMY LLIOKY MNOCE YaCTUYHOW NpeaBapuTensHon aermaparaumn. beino nokazaHo, 4to
3alNTHBI 3addekT aernaparaumm oas HacTMHHO 0OE3BOXEHHbIX KJIIETOK YenoBeka, Obika 1 nowann coxpaHsascs
[axe B yCnoBusix npensaputenbHoii 06paboTkn deHnnrngpasvHoM. B To BpemMs kak ans aernapatmpoBaHHbIX
3PUTPOUMUTOB KPbICbl HABMOAANOCh YBENINYEHME TMNEPTOHMYECKON YYBCTBUTENBLHOCTUM NOC/e BO3OencTBma de-
HUArMAgPasnHa. 3TO CBUAETENLCTBYET O TOM, YTO 3aLUMTHOE AENCTBUE Aeruapataumm Ha SpUTPOLUTEI MAEKOMN-
TaloLLMX, BEPOSATHO, HE CBSI3aHa C M3MEHEHUSIMM B LMTOCKeNIeT-MemMOpaHHOM koMriekce. Bonee BeposTHbIM sB-
NIIeTCSA YMEHbLLIEHME MEXAHNYECKMX HAMPSXKEHNI HA MeMbBpaHe BCNeACTBUE CHUXEHUS rpaaneHTa OCMOTMYECKN
aKTMBHbIX BELLLECTB MeXAY BHYTPMKIETOUYHbLIM M BHEKIIETOYHOWM CPEeno, HTO MPUBOANT K CHUXXEHMIO MEXAHNYECKOM
Harpy3ku 1 yMeHbLLEHWSI MOBPEXAEHMNS KIETOK.

KnioueBble cnoBa: s3puUTpOLUTbI MIIEKOMUTAIOLMX, MMMEPTOHNYECKUI LWOoK, deHnnrnapasviH, gerngpatauus,
LuMTOCKENEeT.

INFLUENCE OF PHENYLHYDRAZINE ON THE SENSITIVITY OF MAMMALIAN ERYTHROCYTES TO HY-
PERTONIC SHOCK

Nipot E. E., Ershova N. A., Shapkina O. A., Lohinova O. A., Ershov S. S.

Abstract. The study of the effects of various types of stress on cells is one of the most important directions
of modern biological science. The investigation of the mechanisms individual cell’s adaptation to adverse
environmental conditions will allow the development of techniques that will increase the rates of their survival and
improve their functioning under stress.

In our work, we have studied the erythrocytes of mammals, which are critically important for a living organism
and are often subjected to negative influences of different types. Hypertonic shock, which is one of the major factors
of damage to cryopreservation, was chosen to test cell’s ability to withstand hostile conditions.
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The obtained results indicate that the protective effect of dehydration is manifested for human, bovine, horse
and rat erythrocytes at a temperature of 37°C and 0°C. The exception is bull’s erythrocytes, which had no decrease
in hemolysis at 0°C. The degree of protection is different for the investigated mammal species, which may be due to
the peculiarities in the organization of the cytoskeleton-membrane complex, or different diffusion permeability for
the membrane water of the investigated mammals.

For a deeper study of the effects of dehydration, a membrane modifier phenylhydrazine was selected, which
is known to primarily affect the cytoskeleton complex of the membrane by degrading main cytosolic proteins and
spectrin, causing the oxidation of hemoglobin and changing its interactions with the membrane skeleton. All of this
leads to an increase in stiffness of the membrane and a decrease in the ability of the cell to deform.

It has been shown that the protective effect of dehydration on human, bovine and horse cells was preserved even
after pretreatment with phenylhydrazine. While for dehydrated rat erythrocytes an increase in hypertonic sensitivity
was observed under the influence of phenylhydrazine.

Thus, the modification of erythrocytes with phenylhydrazine does not change the effect of dehydration on most
of the species in question. This suggests that the protective effect of dehydration on mammalian erythrocytes is
probably unrelated to changes in the cytoskeleton-membrane complex. This effectis probably related with reduction
of the mechanical stress on the membrane due to a decrease in the gradient of osmotically active substances
between the intracellular and extracellular media, which leads to a decrease in mechanical load and a decrease in

cell damage.

Keywords: mammalian erythrocytes, hypertonic shock, phenylhydrazine, dehydration, cytoskeleton.
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MDKCUCTEMHE 3ABE3MNEYEHHA ®YHKLIOHAJIbHUX MOXXJINBOCTEN
CTYAEHTOK 17-22 POKIB BNMPOA0BX
OBAPIAJIbHO-MEHCTPYAJIbHOI'O LLUKITY

AepxaBHui 3aknapg, «lNiBaeHHOYKpaiHCbKUA HaLiOHaNIbHUNA

neparoriyHuii yHiBepcuteT iMmeHi K. [,. YuwmHcbkoro» (M. Ogeca)

JocnimkeHHs BMKOHaHI 3rigHO 40 MnfiaHy HaykoBO-
nocnigHoi poboTtn kadeppu Gionorii i 0OCHOB 340POB’A
I3 «MiBaeHHOYKpaiHCbKMIA HaLioOHaIbHNIA NeaaroridyHuin
yHiBepcuTeT imeHi K.. YwnHebkoro» (M. Opgeca) «Cuc-
TemMHa aganTauis A0 isnyHMX i PO3yMOBUX HaBaHTa-
>XEHb HA OKPEMUX eTanax oHToreHedy niogunHn» (Ne nep-
aBHOi peecTtpaduii 0109U000206).

BcTtyn. dyHKUioHanbHNMA CTaH, ¢pi3nyHa npauesnar-
HICTb i IX 3MiHM Nig, BAJVMBOM YUCNIEHHMX NOAPA3HVIKIB
3HaxX0AATbCS Y 3aNEXHOCTI Bif, CneundivHNX PUTMIYHUX
3MiH FOPMOHANBHOrO CTaTyCy XIHOYOro opraxiamy. IMig-
BULLIEHHS PIBHA (PYHKLIOHANbHUX MOXIMBOCTelM 6a3y-
€TbCS Ha a4aNTUBHUX 3MiHAX BignoBigHMX Di3I0N0rivYHMX
CUCTEM OpraHi3my, 3pOCTaHHi NMPOAYKTUBHOCTI aepob-
HOro i aHaepoOHOro eHepro3abesneyeHHs. Y npakTuLj
GYHKLUIOHANBbHOT AjarHOCTMKN, 30KpeMa XXiHOYoro opra-
Hi3My, L7191 KOHTPOJIIO PiBHA afanTauiiHUX MOX/IMBOC-
TEeN, BUKOPUCTOBYIOTb HU3KY MOKA3HUKIB 30BHILLHbOIO
OVXaHHS, reMoAuHaMmiky, BapiauiiHoi MyJIbCOMETPIT,
CEeHCOMOTOPHUX peakLjii, CTaHy CUCTEM eHepro3abes-
neyeHHs Towo [2-8,10-11,13-16].

Mpouec HaB4yaHHsS y cydyacHoMy BH3 Bumarae 3Ha-
YHUX MCUXOEMOLOHANBbHUX, @I3NYHUX | PO3YMOBUKX

OrlikN@ukr.net
bosenco@ukr.net

MOXJIMBOCTEN CTYOEHTOK, OCKIJIbKM XapakKTepudyeTb-
CSl OVMHAMIYHICTIO, BMCOKOIO iHTEHCUBHICTIO i BEIVKUM
06’eMOM HeobxigHOI ons 3acBOEHHS iHdopMaLii. 3a-
3BMYan, onsa OUiHKN PYHKLiIOHANBbHOrO CTaHy HETPEHO-
BaHWX AiBYaT 32 YMOBM LLOPIYHOro 06OB’A3KOBOro Me-
OMYHOro ornsaay, ¢gaxisLi BUKOPUCTOBYIOTb HU3KY TECTIB
3 (Pi3MYHOI NiArOTOBNEHOCTI, WO HEe OO3BOJISE MOBHOIO
MipOI0 BU3HAUYUTK iX aganTauirHi MOXIMBOCTI. Ha doHi
«HeJ000CTEeXEHOCTi» i BUCOKMX HaBaHTaXeHb Pi3HOro
XapakTepy, BUHUKAIOTb NepeanatosioriyHi i NaToNorivHi
CTaHu, ki NPOBOKYIOTb AecTabinidauito GyHKLIOHYBaHHS
BCiX CUCTEM OpraHi3amy, y TOMY Y1CAi i PENPOAYKTUBHOI.
Y cy4acHin HayKOBI niTepaTypi HasiBHa nLLE HeBe-
KA KinbKiCTb Ny6nikaui Wwoao0 nokasHuKiB GYHKLo-
HaNbHOrO CTaHy CUCTeM opraHiamy gisyat 17-22 pokis
NPOTArOM MEHCTPYasIbHOr 0 LmKy. Hamu 6yno BukoHaHe
NOHriTyAiHaNbHE OOCHIMKEHHS B32EMO3B’A3KiB MiXX MO-
KagHnKamMu GyHKLIOHaNbLHOro cTaHy psay @isionorivHnx
CUCTEM B KOXHY pady MeHCTpyasnibHOro umkiy (MLL).
Merta po60oTu — nocnianTn disnyHy npauesaaTHiCTb
nisyat 17-22 poki, SK iHTerpanbHUM KpuTepi GyHkuio-
Ha/IbHUX MOXJIMBOCTEN OpraHi3amMy Ta MiXXCUCTEMHY B3a-
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