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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 BiQMOBIAHO OO HAyKOBOro Ha-
npsmMy poboTu Bigainy kpiountonorii IMKiK HAH Ykpa-
iHM «JlocnioXeHHs YyTANBOCTI epUTPOLMTIB CCaBLiB A0
OXONIOMKEHHS, Aerigpatauii i 3aMOpOoXyBaHHA Npu Aii
Moandikyoumx ¢GakTopis i KpionpoTekTopis» (Ne oep-
>aBHOI peecTpauiji 0114U0001318).

BcTyn. KpiokoHCepBYyBaHHSA epUTPOLUTIB CYNnpoBO-
[KYETbCS PSIAOM MPOLLECIB, LLO HEMATUBHO BMINMBAKOTh
Ha KJITUHW | NPU3BOAATb, YHAaCTKOBO, A0 BTPATU iX OYHK-
L abo NOBHOro pyWHyBaHHS [6,7]. OgHUM 3 Takux
dakTopiB € POPMYBaHHS MNEPTOHIYHOrO CEPEaOBMLLA,
[0 SIKOro NoTpanasfioTb KAITUHM MICAS BUMOPOXYBaH-
HS BOAM 3 PO34nHY. [nsa BMBYEHHSN Aii upboro daktopy
Ha KNITUHW BUKOPUCTOBYIOTb MOAESb MNEPTOHIYHOro
LIOKY, SIKUA NONsira€ B NEPEHECEHHI KIiTUH B rinepTo-
HiYHE cepepoBULLE NPU MOCTIMHUX MNO3SUTUBHUX 3Ha-
YyeHHsaX Temnepatypu [2].

Lis rinepTOHIYHOro WOKy Ha epuUTPOLUTL CCaBLiB
[OCUTb LUMPOKO BMBYEHaA. 30Kpema, ons KAiTWUH Jio-
OVHW | OeaKmX CCaBLiB NOKa3aHO MO3UTUBHWUIA BMIVB
4aCTKOBOI MonepeaHboi aerigpatauii Ha CTiKICTb OO0
rinepToHiyHoro woky [1,5,8]. OgHak, npupoaa Lboro
3axXMCHOro epekTy He 30BCIM siCHA.

MeTa gocnigyXeHHs: BUBYMTY BNINB 00pobku de-
HIIFgPasrHOM Ha YYTIMBICTb EPUTPOLUTIB CCaBLIB A0
rinepTOHIYHOrO LLOKY MNiC/IA YaCTKOBOI NONepenHbOl ae-
rigparauii.

OG’ekT i mMeToam pocnipgxeHHs. EputpouunTn
ofep>XyBann 3 4OHOPCLKOT KPOBi ntoanHu, Buka, wypa
Ta KOHS, Wo Oyna 3aroToBfEHA HA reMOKOHCEPBAHTI
«[morigymp» (Biodapma, Ykpaina). licna BuaaneHHs
nnasmmn epuTpomMacy ABidi BigM1Banu LLASXOM LLEHTPU-
dyryeaHHsa npn 1500 g npoTarom 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 Ginblue ABOX rOAWH NpU Temnepatypi
0°C. Bci cepeposuwia rotysanm Ha 0,01 M docdat-
HoMy B6ydepi, pH 7,4. KOHUEHTpaL,ilo pO34MHIB KOHTP-
OJII0BaJIN BUMIPIOBAHHAM OCMOJISPHOCTI H2 OCMOMETPI
OMKA 1L-01 (Ykpaina).

KniTmHn nippaBanu rinepToOHIYHOMY CTpecy Luns-
XOM MepPeHeceHHs B PO34MH, wo mictutb 4,0 M NaCl
(rematokpuTt 0,4%), Ha 5 xB. npn Temnepatypi 37 i 0°C.
PiBeHb remonisy po3paxoByBanu 3a popmynoto: lemo-
nis =(1-A/Ao) 100%, oe A — onT1YHa WiNbHICTb 8O-
CNioKyBaHOro 3paska rnicng 3aBepLUeHHda remonisy, Ao
— OMTMYHA LWNbHICTb KOHTPOJSIbHOr0 3paska, Lo Bigno-
Binae 0% remonisa.

MonepepHio iHkybaLjio epuTpounTiB ccasui (50
Mkn) 3aiicHioBanu B 0,5 Mmn po3uuvHy, wo mictute 0,3
monb/n NaCl gpnsa eputpouuTie wypa, 0,4 monb/n NaCl
0115 epUTPOLNTIB NtoanHM i koHs, 1,0 monb / n NaCl ana
eputpoumTiB 6uka. TemnepaTtypa iHkyOauii 37 Ta 0°C.

Mogaundikauito LMTOCKENeTY epuUTPOLUTIB 34INCHIO-
BaM PO3YMHOM (DEHINTiAPa3nHY B KIHLLEBIN KOHLLEHTPA-
uii 1 MM 3a meTogom [3]. KniTnHmn B ymoBax NnoCTiiHOrO
nepemillyBaHHs (remMaTtokput 5%) iHkybyBanu y ¢isio-
noriyHomy po3dyuHi (0,15 M NaCl, 0,01 M docdaTtHuin
oydep, pH 7,4) npn temnepatypi 37°C npotsarom 10 xB.
B kiHUi nepiony iHkyGauii epuTpouMTA ABiYi BiogM1Banu
®i3i0NoriYHMM PpO34MHOM | BAKOPUCTOBYBaIN B Nodasb-
Wit po6oTi.

B pob6oTi BukopucToByBanu deHinrigpasuH ¢ipmu
«Sigma» i peakTnBM BITYHN3HSHOrO BUPOOHMLTBA KBasli-
dikauii «x.4.» i «y.4.a.».

EkcnepuMeHTanbHi  pedynstati npeacTaBfieHi Y
BUMMSAAI CepegHboro apudomeTnyHoro * craHgapT-
Ha nomunka cepegHboro. CTaTUCTUYHY OLHKY AaHUX
nposogmnn 3a kputepiamm Mann-Whitney i ANOVA.
BioMiHHOCTI MiX rpynamun BBaXasnu CTaTUCTUYHO O0-
cToBipHMMM npu P <0,05.
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PesynbTraTn pocnigxeHb Ta ix 06roeopeHHs. Ha
pucyHKy 1 npencrasfeHi pedynsrat No BranBy de-
HiNrigpasvHy Ha piBeHb remMosi3y HaTMBHUX i nornepe-
OHbO JerigpaToBaHNX epuUTPOLMTIB NIOAMHU B TinepTo-
HiyHOMY po34mHi NaCl.

BuaHo, 1o o6pobka peHinrinpazmHoM 3HUXYE HyT-
JINBICTb HATUBHUX KJIITUH A0 FiNEPTOHIYHOrO LLOKY Npuv
37°C i 36inbwye — npu 0°C. MNonepepnHsa perigpatauis
3HAYHO 3HWXYE PiBEHb FEMONI3Y EPUTPOLMTIB B yMOBaAX
rinepTOHIYHOrO LLOKY, MPUYOMY Lie CNPaBEASINBO K A5
HaTUBHUX, Tak i ANs 06pobneHnx deHinrigpasrHom KJii-
TUH.

AHanoriyHi gocnigxeHHs 6ynn npoBeaeHi ans epu-
TpouuTiB Wwypa (puc. 2), 6uka (puc. 3) i KoHsA (puc.
4). EputpouunTu 6uka i wypa, wo éynu nignaHi o6pobui
deHinrigpasnHoM, nokasanu 3HMXKEHHS YyTAMBOCTI A0
rinepToHivyHoro woky npu 37°C i 36inbweHHs npm 0°C.

[na knitvH KoHA nonepeaHs obpobka deHinrigpa-
31MHOM MpuBOAMNA A0 306iNbLIEHHS FNePTOHIYHOI YyT-
JNINBOCTI Yy BCIX BUnagkax. YacTkoBO 3HEBOLHEHI KNITUHU
CCaBLB NoKasann 3HMXEHHS Ha FinepTOHIYHOT YyTan-
BOCTI B Tii1 un iHWilA Mipi npy o60x TemnepaTypax. Mpu-
yomy ans eputpoumnTiB 6uka (37°C) i koHs (0, 37°C) 3a-
XUCHNI edpekT aerigpaTadii 36epiraBcs HaBiTb B yMoOBax
nonepenHboi 06pobku deHinrigpasmHom, Tak camo K
i oNa epuTpouMTIB NtoguHn. na oerigpatoBaHmx epu-
TPOUUTIB Lypa crnocTepiranocs 30iNblLUEHHs rinepTo-
HiYHOT YyTNMBOCTI Nicns 06pobkn deHINrigpasnHOM.

Binomo, W0 epuTpouUTH CCaBLLIB XapakTepPU3yoTb-
csl BUOOBUMN 0COBNMBOCTSIMUM cknafy i 6yaoBu Memo6-
paH, BHYTPILWHbLOKITUHHOIO iOHHOro cknagy, reome-
TPUYHKX i PiBNKO-XiMIYHUX xapakTepnctmk [12,15]. Bece
ue oOyMOBJIOE iX PiI3HY YYTAMBICTb 4O TiNEPTOHIYHOro
LLIOKY.

OpHak, He3BaXalo4m Ha BUSABMEHI BiAMIHHOCTI, 00-
CnigxKeHHs BnamBy $GakTopiBs, K NiABULLYIOTb CTIMKICTb
€pUTPOLMTIB 40 HEFATUBHOIO BNAMBY (PakTOPIB HABKO-
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Puc. 1. Bnnue ¢eHinrigpasuny (1,0 MmmMmonb/n) Ha piBeHb rinepToHiyHoro remonisy (4,0 mons/n NaCl) eputpouuTie
JIOAVHU 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 — PpeHinrigpasuH.

* — BiporigHO B NOPIiBHAHHI 3 HEOOPOGNeHMu deHinrigpasvHom 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 KoHUeHTpauieo NaCl 0,15; 0,3 monb/n npu Temneparypi:
A —-37°C; B—-0°C. 1 — KOHTPOJIb, 2 — PeHinrigpasuH.
* — BipoOrigHO B NOPiBHAHHI 3 HeOOpPOGNeHnmu deHinrigpasnHom eputpouutamu, P<0,05.

JINWHBLOrO CepenoBuLLa, BUSBUIM Barato ChiflbHUX pUc
Yy BUAOBUX MNONYMSALIAX epUTPOUMTIB. Tak, AN KOXHOro
3 JOCNIOKEHNX BUAIB CCaBLiB 6yn0 Noka3aHo NO3UTUB-
HWI BNAWB NONEPeaHbOro 3HEBOAHEHHS HA YYTNUBICTb
€pUTPOLMTIB OO FiNEPOCMOTUYHUM PO34mHIB [1,4,8].
9K BUOHO 3 pUCYHKIB 1-4, 3ax1CcHa Jjs 3HEBOOHEH-
HS NPOSIBNSIETLCS AN EPUTPOLUTIB IOANHN, B1Ka, KOHS
i Wwypw, g9k npu Temnepatypi 37°C, Tak i npn Temnepa-
Typi 0°C. BuHATOK CTaHOBNATbL eputpoumTn Buka, ons
AKX HE CNOCTEPIraeTbCs 3HMXKEHHSA remonidy npu 0°C.
CTyniHb 3aXMCTY pi3Ha Ana A0CNIOAKEHNX BUAIB CCaBLLB,
Lo Moxe 6yTn NoB’A3aHo K 3 0COBAMBOCTAMU B Op-
raHisauii ynTockeneT-mMmeMbpaHHOro KOMIEKCy, Tak i 3
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pi3HOI0 AN@YIiINHOIO MPOHUKHICTIO AN BOOW MeMOpaH
nocnimkeHnx ccasuis [9].

®deHinrigpasnH B gaHoMy JOCHIAXEHHI BACTYNAE K
MoaudikaTop KNiTMHHOI MeMBpaHu, AKUIA MOXE BMJIU-
BaTW Ha XapaKkTep peakLii epUTPOLUTIB HA TOM YU iHLLNIA
cTpecosuin BnavB [3,4,5]. Binomo, wo ¢eHinrigpasuH
Jji€e, nepLu 3a BCe, Ha LIUTOCKENETHNIA KOMIMJIEKC MEMO-
paHn, BUKINKaOYM gerpagauiio CnekTpuHa i OCHOBHUX
LIMTO30MbHUX OINKiB, BUKITMKAE OKUCIEHHA remMornooi-
HY, 3MiHIOE 110ro B3aEMO/it0 3 MEMOPaHHVM CKeNeToMm,
WO NPU3BOANTb A0 30iNblLUEHHS XOPCTKOCTI Membpa-
HW | BMEHLUEHHS 30aTHOCTI KIiITUHM A0 AedOpMyBaHHS
[10,11,14,16]. Y pob6oTi [11] Big3Ha4YaeTbCA, LIO 00O-
pobka epuUTPOLMTIB KOHUEHTpauiaMu (eHinrigpasnny
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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 He0Gpo6GNeHumu peHinrigpasuHom 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
nicns nonepepHbOI iHKyOaLii B cepeaoBuLlax 3 KoHueHTpauieo NaCl 0,15; 0,4 monb/n npu Temneparypi:
A -37°C; B—-0°C. 1 — KOHTpOJb, 2 — peHinrigpasvH.
* — BiporigHoO B NOPiBHSAHHI 3 He06po6NneHumu dpeHinrigpasnHom eputpountamm, P<0,05.

0o 1 MM, aKa 30Kkpema BUKOPUCTOBYBaJiacs B AaHin po-
00Ti, CYynpPOBOMAXKYETbLCA 3MiHOIO po3noainy docdatn-
annxoniny i ocdartigineraHonamiHy Mixk MoOHoLLapammn
MemMOpaHu, 30Kpema, He BrIMBalyYM Ha MeMOpaHHi
6inkn. B Tol xe yac npu GinbLU BUCOKNX KOHLEHTPaLLisiX
deHinrigpasnHy 3miHM B ynakoBLji MeMOpaHHMX niniais
MOXYTb OYTM HacniaKoM aerpaaadii 6inkis UMTOCKENeTy
membpanun [13].

3 ornaay Ha Te, WO epuUTPOLUTL CCaBLLB Bigpi3HS-
I0TbCHA 32 BMICTOM Ta PO3MNoAisioM g9k pocdoniniais, Tak
i yMTockeneTHux 6inkiB [12,15], MOXHa NpUNycTUTNK,
L0 3MiHa iX peakLii Ha LOKOBWUM BMNMB Nicns 00pobku
deHinrngpasnHom dyae NposBASTUCS NO-pPi3HOMY. Tak,
0151 epUTPOLMTIB KOHS XapakTepHa BiACYTHICTb Binka
CMyrn 4.2, KA € NPOMIXXHOIO JTAHKOIO MiXX LMTOonnas-
MaTUYHOIO MEPEXEID i IHTerpanbHUMK Ginkamu i rpae
BX/IMBY POJib B NiATPUMLUj CTabINbHOCTI i FHYYKOCTI
MembpaHn eputpoumTa [12]. MoxHa npunycTuTn, Wo
B3aemMofjs deHinrigpasvHy 3 6inkamMu LIMTOCKENETY
€pUTPOLMTIB KOHS MPU3BOAMTL A0 Oinblioi gectabini-
3auii B MOPIBHAHHI 3 KNTITUHAMM iHLUWX TBAPWH Ta, SIK Ha-
CcninokK, 30iNbLUEHHS YyTANMBOCTI MOANDIKOBAHUX KNiTUH
[0 TiNepTOHIYHOro BrIMBY. 3MEHLLEHHS TiNepTOHIYHOT
YyTIIMBOCTI EPUTPOLMTIB NIIOAMHM, Luypa Ta 6uka nicns

00pobkM deHinrigpasnHoMm moxe OyTu MoB’A3aHO 3
4aCTKOBOIO nosiimepu3salieto BinkiB LIMTOCKENEeTY i re-
MornobiHy [10,16], 36inblUeHHsIM B’A3KOCTi LUMTOMNNas-
MW KJTITUHA, WO i poOUTb KNiITUHY Binblu CTiAKOW OO ri-
MEPTOHIYHOIO LLIOKY.

BUCHOBKU. 3 OTpPMMaHUX AaHUX MOXHa 3pobuTU
BMCHOBOK, LLIO 3aX1CHa Ais gerigpaTtaLii Ha epuTpoLnTm
CCaBLLiB HE MOB’A3aHa 3i 3MiHAMU B LIUTOCKENET-MEMO-
pPaHHOMY KOMMAEKCi, OCKifibku MOro mogudikauia He
NpPM3BOAUTbL 00 3MiHU ii BMAMBY AN TPbOX 3 YHOTUPbOX
L0CNioKyBaHnX BUAiB. Binbll MMOBIPHMM € 3MEHLLEHHS
MexaHi4YHOI Hanpyrn Ha membpaHi BHACNIA0K 3HMXEH-
HS rpagieHTa OCMOTUMYHO aKTUBHUX PEYOBUH MiX BHY-
TPILWHBOKIITUHHUM | MO3aKNITUHHUM CepefoBULLEM.
3MEHLLEHHS rpajieHTa OCMONSPHOCTI Ha MeMOpaHi
BHACNIAOK AerigpaTauii Npn3BoanTb 40 SHUXKEHHS Me-
XaHIYHOrO0 HaBAHTAXEHHS | 3MEHLUEHHS MOLUKOIXEHHS
KNITUHW.

MepcnekTuBn nopganbwnx pocnigkeHb. [lo-
[anblli AOCNIOKEHHS BApTO MPOBECTU 3 3aJly4EHHAM
KPIOMPOTEKTOPHMX PEYOBUH, NpUAMaloyn 4o yesaru 3a-
XncHUM edekT gerigpartauii No BiAHOLWEHHIO 0O epu-
TPOUMTIB Nif, Yac BNAVBY rNEPTOHIYHMX CEPEOOBULL,.
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BMJIUB GEHUITIAPASUHY HA HYTJIMBICTb EPUTPOLMUTIB CCABLIB A0 MNNEPTOHIYHOIO LLOKY

HinoTt O. €., Epwoga H. A., LLlankina O. O., JloriHoea O. O., Epwos C. C.

Pesiome. [ocnigkyBanu BRaMB 00pOOKM GeHiNrigpasMHoM Ha 4YyTAMBICTb €pUTPOUMUTIB CcaBuUiB 00
rinepToOHIYHOro LWOKY MiCAs 4acTKOBOI MnonepefHboi Aerigpatauii. byno nokasaHo, WO 3axucHU edekt
nerigparauii 4na 4acTKOBO 3HEBOOHEHWUX KNITUH NOANHKU, 61Ka i KOHS 30epiraBcs HaBiTb B yMOBax nornepenHboi
006pobkn peHinrigppasnHoM. B Tol yac gk ang AerigparoBaHuX epuTPOUUTIB Liypa CnocTepiranocs 36inbLeHHs
rinepToHIYHOI YyTAMBOCTI nicnsa aii deHinrigpadumny. Lle ceig4ymTb Npo Te, Wo 3axncHa 4ia gerigpaTtauii Ha epuTpo-
LMTK CCaBLIB MMOBIPHO He MOB’A3aHa 3i 3MiHaMK B UMTOCKENeT-MeMOpaHHOMY KOMMAEKCI. BinbLu MMOBIpHUM €
3MEHLLEHHS MeXaHi4YHOi Hanpyrn Ha MemopaHi BHACNIA0K 3HUXEHHS FPaAiEHTa OCMOTUYHO aKTUBHUX PEYOBMH MiX
BHYTPILUHLOKNITUHHUM | NO3aKNITUHHUM CEPELOBULLEM, LLLO NPU3BOANTL A0 3HMKEHHS MEXaHIYHOIMO HaBaHTaXEH-
HS | SMEHLLEHHS MOLKOOKEHHS KITITUH.

Kniouosi cnoBsa: eputpoumTH CCaBLIB, NNepTOHIYHNIA WOK, GeHinrigpasunH, gerigparaLis, LMTOCKeNeT.

BJIMAHUE GEHUITUAPA3SUHA HAYYBCTBUTEJIbHOCTb SPUTPOLIUTOB MJIEKOMUTAIOLLUX KTU-
NMEPTOHUYECKOMY LLUOKY

HunotE. E., EpwoBa H. A., llankuHa O. A., JloruHoea O. A., Epwioe C. C.

Pe3ilome. ViccnepoBanu BnnsiHne o6padoTtkn GeHnnrnapasmMHoM Ha YyBCTBUTENIbHOCTb SPUTPOLMTOB MEKO-
NUTAIOLWMX K TMNEePTOHMYECKOMY LLIOKY MOC/E YaCTUYHOW NpeaBapuTensHon aermaparaumun. beino nokazaHo, 4to
3aLnTHbIM addekT aermapataummn ons 4acTMYHO 06e3BOXEHHbIX KNETOK YenoBeka, bbika 1 nowaan coxpaHsancs
[axe B yCNoBUsSIX NpensapuTenibHon 06paboTkn deHnnrngpasvHoM. B To Bpems kak ans aernapatmpoBaHHbIX
3PUTPOLIMTOB KPbICbl HAGMIOAAN0Ch YBENNYEHNE TMNEPTOHNYECKOW YyBCTBUTENBHOCTU NOCNe BO3LAENCTBUSA de-
HUArMAapasnHa. TO CBUAETENLCTBYET O TOM, YTO 3ALUMTHOE AENCTBUE AervapataLlmm Ha SpUTPOLUTEI MIEKOMNN-
TaloLWwmx, BEPOSITHO, HE CBSI3aHa C U3MEHEHUSAMU B LMTOCKENeT-MeMbpaHHOM Komnekce. bonee BeposATHbIM siB-
NIIeTCS YMEHbLLEHME MEXaHNYECKMX HAMPSXKEHUI HA MeMbpaHe BCeACTBUE CHUXKEHUS rPaaMeHTa OCMOTMYECKM
AKTUBHbIX BELLECTB MEXAY BHYTPUKIIETOYHbIM U BHEKNIETOYHOW CPELON, HTO NPUBOANT K CHUXEHUIO MEXAHNYECKOWN
Harpy3ku 1 yMeHbLLEHWSI MOBPEXAEHMNS KIETOK.

KnioueBbie cnoBa: apUTpOLUTLI MIEKOMUTAIOLLMX, TUMEPTOHNYECKMIA LLOK, PeHnNrmapasviH, gerngparawums,
LMTOCKENET.

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 kadeapw Gionorii i o0CHOB 300POB’ A
I3 «MiBaeHHOYKpaiHCbKMI HauioOHaIbHNIA NeaaroridyHnin
yHiBepcuTeT imeHi K.. YwnHeekoro» (M. Opgeca) «Cuc-
TemMHa aganTauis A0 isnyHMX i PO3yMOBUX HaBaHTa-
KEHb Ha OKPEMMUX eTanax OHToreHesy noanHm» (Ne nep-
aBHOi peecTpauii 0109U000206).

BcTtyn. dyHkUioHanbHWMA cTaH, ¢pi3nyHa npauesnar-
HICTb i IX 3MiHM Nig, BMJVMBOM YUCNIEHHMX NOAOPA3HVIKIB
3HAxXoAATbCH Y 3aNEXHOCTI Bif, cneumdidHnX puTtMivHmUX
3MiH FOPMOHAasIbHOrO CTaTyCy XiHOY0ro opraHiamy. ig-
BULLIEHHS PIBHSA (PYHKLIOHANbHUX MOXIMBOCTel 6a3y-
€TbCS Ha a4aNTUBHUX 3MiHAX BigNoBigHMX Di3I0N0rivYHMNX
CUCTEM OpraHi3amy, 3poCTaHHi NPOAYKTUBHOCTI aepob-
HOro i aHaepoOHOro eHepro3abesneyeHHs. Y npakTuLj
GYHKLUIOHANBbHOT AjarHOCTUKM, 30KpeMa XXiHO4Yoro opra-
Hi3My, L1 KOHTPOJIIO PIBHA afanTauiiHUX MOXJ/IMBOC-
TEN, BUKOPUCTOBYIOTb HU3KY MOKA3HUKIB 30BHILLHBbOIO
OVXaHHS], reMoguHaMmiky, BapiauiiHoi MyJIbCOMETPIT,
CEeHCOMOTOPHUX peakLjii, CTaHy CUCTEM eHepro3abes-
neyeHHs Towo [2-8,10-11,13-16].

Mpouec HaByaHHS y cydacHoMy BH3 Bumarae 3Ha-
YHUX MCUXOEMOLOHANBHUX, @I3UYHUX | PO3YMOBUKX

OrlikN@ukr.net
bosenco@ukr.net

MOXJ/IMBOCTE CTYAEHTOK, OCKifIbKM XapakTepu3yeTb-
CA OMHaMIYHICTIO, BUCOKOIO iHTEHCUBHICTIO i BEINKUM
06’eMOM HeobxigHOI ons 3acBOEHHS iHpopMaLii. 3a-
3BMYan, onsa OuUiHKN PYHKLIOHANbHOrO CTaHy HETPEHO-
BaHWX AiBYaT 32 YMOBM LLOPIYHOrO 0O6OB’A3KOBOro Me-
OMYHOro ornsay, ¢gaxisLi BUKOPUCTOBYIOTb HU3KY TECTIB
3 (i3MYHOI NiArOTOBNEHOCTI, L0 HEe OO3BOJISE MOBHOIO
MipOI0 BU3HAUYUTK iX aganTauirnHi MOXIMBOCTI. Ha doHi
«HE[L00OCTEXEHOCTI» | BUCOKUX HaBaHTaXEHb Pi3HOrO
XapakTepy, BUHNKAIOTb NepeanatosioriyHi i NaToNorivHi
CTaHu, ki NPOBOKYIOTb AecTabinidauito GyHKLIOHYBaHHS
BCiX CMUCTEM OpraHiamy, y TOMY Y1Chi i PENPOAYKTUBHOI.
Y cy4acHin HayKOBI niTepaTtypi HasiBHa nLLE HeBe-
JIMKa KinbKicTb ny6nikaui Woao0 nokasHuKiB GyHKLo-
HaNbHOro CTaHy CMCTeM opraHiamy gisyat 17-22 pokis
NPOTArOM MEHCTPYaNIbHOr O LMKy. Hamu 6yno BukoHaHe
NOHriTyAiHaNbHE OOCHIMKEHHS B32EMO3B A3KIB MiXK MO-
KasHMKamMn OYHKLIOHANbHOro cTaHy psaay @idionoriyHmx
CUCTEM B KOXHY pady MEHCTPYyasnbHOro umkiy (MLL).
Merta po60oTu — nocnianTn disnyHy npauesgaTHiCTb
nisyat 17-22 pokiB, K iHTerpanbHUi KpuTepi GyHkuio-
HaNbHNX MOXIMBOCTEN OpraHi3mMy Ta MiXXCUCTEMHY B3a-
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