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B craThe npencraBieHbl pe3yJIbTaThl MCCIIENOBaHWIT BIUSHUS KUCHbIX (4.0, 5.0) 1 meaouHoii (9.0) 3Haue-
Huii pH Ha uToMopdoaornyecKre mapamMeTpbl SPUTPOLIMTOB KPOBU TOJIOBACTUKOB MaJIOA3UaTCKOI JIsi-
rymku. ITokaszaHo HeratuBHoe BiusiHUE pH 4.0 Ha nuTOMOpdOI0TMYEeCKE 0COOEHHOCTH 3PUTPOLIUTOB,
BBIpaXKarollleecss B YMEHBIIEHUH UX TeOMETPUIECKUX IMapaMeTpoB (TUIoan, oobeMa), 4To B UTOTE MPH-
BOJUT K YXYIIIEHUIO BBITTOTHIEMOM UMY (DYHKIMK. I3MeHeHUsT TUHEMHBIX U TeOMETPUUECKUX MTapaMeT-
POB KJIETOK KPOBH TrojioBacTUuKoB npu Bo3aeiicTBur pH 5.0 u 9.0 B 06enx cepusix akcrepuMeHTa Io3BoJIs -
IOT CyIUTh 06 MX HATIPaBJIEHHOCTHU Ha MOBbIIeHUE 3¢ (GEKTUBHOCTH TPAaHCIIOPTA KUCJIOPOA, TO €CTh HOCST

KOMITEHCATOPHBIM XapakKTep.
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KucnoTtHOCTh cpeibl, SIBISISICh OMHUM U3 BaXKHE i -
IIMX aOMOTUYECKMX (PAKTOPOB, OKa3bIBAET 3HAYM-
TeJIbHOE BIIMSHUE Ha pacnpoCTpaHEHWE U YUCIIEH-
HOCTb 3eMHOBOIHBIX (Pough, Wilson, 1976; Bohmer,
Rahmann, 1990; Pierce, Wooten, 1992; Griffiths, Wi-
jer, 1994; Beebee, 1995; Pounds, 2001; Gardner, 2001;
Muths et al., 2003; D’Amen ef al., 2007). CormacHo
MMEIOIIMMCS TaHHBIM KojiebaHust pH B Kuciyio cTo-
POHY YacTO COMPOBOXIAETCS TNOETbI0O SMOPUOHOB U
COKpalllcHUEM MPOLIEHTAa BBLIYNUBIIMXCS JTUYMHOK
(Pough, Wilson 1976; Saber, Dunson 1978; Cooke
1981; Freda, Dunson 1985, Cummins 1986; Bohmer,
Rahmann, 1990; Griffiths, Wijer, 1994), Torna kak
3ale/layMBaHue Cpeabl IIPUBOAUT K CHUKEHUIO TEM-
OB POCTa Y Pa3BUTUIO aHOMAJIUIA Y TUIMHOK aMPu-
ouii (Griffiths, Wijer, 1994). JIo cux mop He BbIsSICHE-
HBI MEXaHM3MBI ITI0100HOr0 BiaustHus. OcraeTcs OT-
KPBITBIM BOIIPOC O TOM, KaK1ie CUCTEMbI OpTaHU3Ma 1
Ha KaKoil cTauuu pa3BUTUS 3eMHOBOIHBIX Ooee
MOABEPXKEHBI HETaTUBHOMY BJIUSIHMIO KOJieOaHUIA
KOHIIEHTpallM MIOHOB BOAOPOMAA B CPe/ic, OKA3hIBAET
JI TaHHBIN (aKToOp IPpSIMOEe WM ONOCPEIOBAHHOE
BJIMSIHUE Ha ITPOLECCHI KU3HEACSITEIbHOCTH.

Hawnb6Goiee ynooHoit m mHpOpMaTUBHO MOJEIBIO
JIUIST BBISICHEHUSI 3TUX BOIIPOCOB SIBJISIIOTCSI DPUTPO-
LIUTBI — KJIETKA KPOBU, YYTKO pearupyloiime Ha u3-
MeHeHUs (DAaKTOPOB Cpeabl Y OT KOTOPbIX BO MHOTOM
3aBUCUT MHTEHCUBHOCTh MeTabosim3ma (Passantino,
2007; Davis, 2008a, 2008b; Claver Agustin, 2009).
OnmHoit M3 caMBIX BaXXHBIX (PYHKIUNA SPUTPOIIMTOB

SIBJISIETCS TIEPEHOC KHUCIOpOoAa U YIVIEKHUCJIOTO Ta3a, a
UX pa3zMep U popMa SIBISIIOTCS TT0Ka3aTeIsIMU 10~
IIaau, JOCTYITHOM 111 rTa3000MeHa.

B wu3yyeHHOiI HaMu JuUTEpaType OTCYTCTBYIOT
JIaHHbIE 0 BIUsSHUM pH Ha 3pUTPOLIUTHI KPOBU JINUU -
HOK M B3pPOCJbIX ocobeit amdpuoduii. boabIMHCTBO
WMEIOIIUXCST TaHHBIX OIMUCHIBAIOT KOJIMYECTBEHHBIIA
coctaB (Arikan 1989, 1990; Arserim, Mermer, 2008;
Do6nmez et al., 2009) u uroMmopdooruto (Atatiir et al.,
1999, Arikan et al., 2001; Zhelev et al., 2006; Gao et al.,
2007; Grenat et al., 2009a, 2009b) KpacHBIX KJIETOK
KPOBM B3pOCJbIX mpeacTaBuTeneit poga Rana. He-
CMOTpSI Ha TO, YTO JaHHBIE KJIETKU KPOBU aMbuouii
001a7a10T BBICOKOW BUAOCIIEHN(PUYIHOCTHIO pa3Me-
poB (Gregory, 2001), pe3yabTaTbl MHOTUX UCCJIEIO-
BaHUl ITOKA3bIBAIOT UX U3MEHUUBOCTD, OOYCIOBIIEH-
HYIO KaK 3arpsi3HEHUEM Cpelibl OOMTaHMS, TaK U HEKO-
TopeiMu pyrumu ¢aktopamu (Velcheva et al., 2006;
Mueller et al., 2008; Kozlowski et al., 2010). ITogo06-
HbIe Bapyalli pa3MepOB 3PUTPOLIMTOB MHOTHE aB-
TOPBI CBSI3BIBAIOT C MOBEPXHOCTHIO, TOCTYITHOM IS
razoo0bMeHa, ITOCKOJIbKY B MaJIeHBKOM 3PUTPOLIUTE
CKOpPOCTh Ta3000MeHa ObICTpee, 4YeM B KPYITHOM
(Baraquet et al., 2014).

HccnenoBaHust o U3Yy4eHUIO pa3MepOB SPUTPOLIU-
TOB y JIMIMHOK am¢uouii emnHndHEL (Baraquet et al.,
2014), 4TO MOKET OBITH CBSI3aHO C TPYAHOCTSIMU B35I-
TUSI Y HUX KpoBU. TeM OoJjiee OTCYTCTBYIOT JaHHBIE,
YUYUTHIBAIOIINE BIIUSTHUE PAa3TUYHBIX (hakTopoB. [1o-
CKOJBKY 3(PPEKTUBHOCTbL CHAOXEHUS KJIETOK KHC-
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JIOPOZIOM OTpeaesisieT YCIEIIHOCTh IPOTEKAHUS BCEeX
CTaIuii OHTOTeHe3a, 0COOEHHO JIMYMHOYHOM, N3ydye-
HUEe WU3MeHeHUsT MopdoyioTun W  MOpdOMETpUU
SPUTPOLIUTOB B IIEpUON JIMYMHOYHOIO pPa3BUTHUS
npuobpeTaeT ocoOyio akTyaabHOCTh. Kpome ToroO,
JIMYMHKKA OECXBOCTBIX IIPEICTABISIOT WHTEpPEC IS
WU3y4eHUsI, TIOCKOJIIbKY OHU IIMPOKO MCITOJIB3YIOTCS B
KayecTBe OMOMHIMKATOPOB IJIsI OOHApYKEHUS MyTa-
reHHbIX areHToB B Boae (1lIBapir, 1968; Davis, 2008a;
Baraquet, 2013; 3amaneTnuHoB u ap., 2019).

Oco0BIiT MHTEpEeC MPENCTaBIsICT TaKKe N3yUeHNE
W3MEHEHMSI pa3MEPOB Tejla roJIOBACTUKOB, a TaKXe
CBSI3b MEXIY 3TUMMU ABYMSI ITapaMeTpaMu y aM@puouii
npu geiictBur pasHbix 3HaueHmit pH. Comocrasiie-
HUE HAHHBIX O JNCMCTBUM pa3HBIX 3HaYeHUit pH Ha
M3MEHEHHE pPa3MepoB 1 (DOPMEI SPUTPOLIUTOB T'OJIO-
BACTUKOB, MOXET JIaTh OoJiee pa3BEPHYTYIO KapTHUHY
00 ONTUMATBHBIX U TUMUTUPYIOIINX 3HAYEHUSIX 3TO-
ro pakTopa ojIsl yCIAOBU pa3BUTHUS KaXXAOTO OTIAEIIb-
HOTro BHUA.

AXTyaJIbHOCTh ITTOHOOHOTO poda WCCICIOBaHMMA
JUKTYEeTCs ellle Y TEM, YTO B ITOCJIEIHME TOAbI HAPSITY
C MCYE3HOBEHUEM MHOTUX PEIKMX BUIOB 36 MHOBOI -
HBIX, SBHO HaMedaeTcd TeHICHIMS K COKpaIlleHUIO
YUCJIEHHOCTH Jazke IINPOKO PacIpOCTPaHEHHBIX BU-
JIOB 0eCXBOCTHIX aM(pUOMii B HEKOTOPBIX pailoHaX
Jlarectana. OmHIM M3 TaKMUX BUOOB SBJISICTCS MaJjlo-
asmarckas jgsarymka (Rana macrocnemis Boulenger,
1885), koTopas B J/larectaHe pacnpocTpaHeHa B IIU-
POKOM Imaria3oHe BBICOT OT — 27 no 3200 m H.y.M. B
OCHOBHOM OHa HaceJIsieT TOPHYIO YaCTh PECITyOIUKH,
MIPUICPXKUBAsSICh YMEPEHHO-YBIAXXHEHHBIX OMOTO-
noB. 11 HepecTa oHa MIPEAITOYNTAET CIIA0OIIeIOY-
Hele BomoeMbl (Mazanaeva, 2000; AckeHOEpOB,
2017). Ilo nHammmMm HabmoaeHuUsiM pH BomoeMoB B
MPENTOPHBIX M TOPHBIX paifoHaxX, rue OB OOHapy-
K€Hbl MKPUHKM M TOJIOBACTUKU, 3HAYMTEJILHO Ba-
pbUPYET. DTO MOKET OBITh BEI3BAHO JIEMICTBEM MHO-
rnx ¢pakTopoB. I[Ipu 3ToM M3BeCcTHA JOMUHHUpPYIOIIAs
pOJIb 36 MHOBOJHBIX B LIETISIX MUTaHUs. [ToaToMy U3y-
YyeHHEe BOIIPOCAa O BO3MOXKHBIX IIPUUYMHAX COKpallle-
HHS JAHHOTO BUIA SBJSETCS aKTYaAIbLHBIM IJIST DKO-
JIOTMYECKOM (PU3UOJIOTMHU, ayTIKOJIOTUU U 300JIOTUH.

B cBs131 ¢ BBIIIENU3TOXKEHHBIM 1I€JIbIO JAHHOTO MC-
CIIeOBAaHUS SIBJISIETCS U3yYEHME XapaKTepa BIUSTHUS
pa3HbIX 3HaueHMii pH Ha mmToMopdoaormyeckue
0COOEHHOCTU 3PUTPOLIMTOB KpOBU R. macrocnemis.

MATEPHAJIBI U METO/bI

Yenosus codepycanus u evipawjueanus SmMOpUOHO8
u auvunox Rana macrocnemis

HMccnenoBaHusi MpoBOAWINCH ¢ KOHIIA (heBpaist
no utonb 2020—2021rr. B pabore MCHOJIb30BaINUCh
¢dparMeHThI U3 6—7 TOJBKO YTO OTIO0KEHHBIX KJIag0K
R. macrocnemis (3200 UKpUHOK), COOpaHHBIX Ha Tep-
putopuu I1penroproro Jlarecrana (c. Epcu, Tabaca-
paHCKMii paiioH, Bbicota 600 M H.y.M.). DKcrepu-
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MEHT BKJTIOYAJ IBE CEpHHU OMBITOB, B KOTOPHBIX MC-
MOJIb30BAJIOCH TI0 BOCEMb KOHTEIHEpPOB, pa3sMepoM
35 x 25 x 35 (42 n). B nepBoii cepuu usyyascs BeChb
UK 3MOPUOHATBEHO-TMYMHOYHOTO Pa3BUTHS Ma-
JI0a3UaTCKOM JIATYIIKU OT HEJaBHO OTJIOXEHHBIX UK-
PMHOK 10 OKOHYaHUsI MeTamopdo3a (mojaHas pes-
op61IMs XBocTa). IS 5TOr0 MKPUHKU pa3MeIaanch
MTOIITYYHO B IIECTh 9KCIIEPUMEHTAITBHBIX KOHTEITHE-
POB € pa3JIMUYHbIMUY 3HAYEHUSIMU TIOHUXKEeHHOI (4.0 1
5.0) u nosbiieHHo# (9.0) pH, a Takke B Tpu KOH-
TPOJBHBIX KOHTEHEpa ¢ OOBIYHOM JJISI TIPUPOIHBIX
BonoemoB pH (7.5—8.2). Bo BTopoii cepuu uccneno-
BaJIOCh TIOCTAMOpPUOHAIBHOE pa3BuUTHEe R. macroc-
nemis, TSI 4eTO TMUYMHKM (BbIPAIIMBAIMCH TIPU HOP-
MasibHOI pH) cpa3sy nocie ux rnepexojaa K akTMuBHOMY
MMUTAaHUIO Pa3MeIaIuCh B KOHTEWHEPHI C Pa3TUnIHbI-
mu 3HayeHussMu pH (4.0, 5.0 1 9.0). ITnoTHOCTH MO-
canku coctaBuia 200 UKpUHOK (B TIEpBOil cepuu) U
200 roroBacTUKOB (BO BTOPO# cepun) Ha 25 1 BOJIBI.

OOBEKTHI coAepXaInCh B (GDUIBTPOBAHHOI BOJE,
MOJIHOCTBIO 3aMEHSIBIIeCS KaXblii 1eHb, YTO CIO-
COOCTBOBAJIO COXPAHEHUIO ONTUMAJIbHBIX 3HAYEHUN
KUciopoaa B Boje. JIMUMHOK 1ocie repexoaa Ha K-
30T€HHO€ MUTaHWE KOPMWJIW JMCTbSIMM IIIMWHATA,
MPEIBAPUTEBLHO OLIMAPEHHBIMUA KUITSITKOM, U aKBa-
PUYMHBIM KOPMOM 7151 pbi0. MI3Mepsiiv TIpOLIeHT Ha-
CBHILLIEHUSI KUCJIOPOAOM C TOMOIIbIO MUKPOMPOIIEC-
copHoro TropratuBHOro okcumerpa Hanna “HI 91457,
TeMIIEpPaTyphl C MTOMOIIbIO aKBAPUYMHBIX TEPMOMET-
poB “Barbus”, a Tak:Ke KUCJIIOTHOCTBH (C MUCIOJIb30-
BaHneM KapmanHoro pH merpa — pH Meterrange
0.00—14.00). IMTockonbKy M3BECTHO, YTO ypoBeHb pH
MOCTOSIHHO MEHSIeTCSI B 3aBUCMMOCTU OT MHOTUX (haK-
TOPOB, TecTOBblE 3HaUeHus1 pH cozpaBanvch U nonzaep-
xuBanvch nyrem godasneHus H,SO, u NaOH, korto-
pbie roroBuinch u3 0.1H cranmapt/dunbsrpoB puk-
caHaJla TiocJie Kaxnoit cMeHbl Boabl. MU3mepenue pH
B KOHTeliHepax IMpou3BOMIOCH 4 pa3a B IeHb. [1pu
3TOM €ro U3MEHEHUs ObLIIY HE3HAYUTETbHBIMU.

B xone skcnepumeHTa TeMIiepaTypa B MOMelle-
HUU yBeJanuyuBaiach oT 18°C B Hayaje pa3BUTHUS 10
26°C — B koH1Ie. [TogoGHOE N3BMEHEHUE TEMITEpaTyp-
HOTO peXuma XapakKTepHO U IS IPUPOAHBIX YCIO-
Buii. KoHIIeHTpalMs KMCI0poaa B YMCTOM (PUIBTPO-
BaHHOI BoJie B KOHTeiiHEpax MpU TeMIepaType OKo-
o 24°C coctaBmsuta 7.9 Mr/i. J1OIOTHUTENBHOE
CHaOXeHWe BOABbI KUCIOPOAOM HE MPOU3BOIUIOCH,
MOCKOJILKY MO JIUTePaTyPHbIM JaHHBIM TaKas Ipolie-
Jlypa He yJyJlllaeT yCJIOBU 111 pa3BUTUSI UKPbI U TO-
JIOBACTUKOB, TaK KaK CBsI3aHa C UX CUJIbHBIM CTpeC-
com (Cyposa, 2010). ITpu usmepeHUn copepKaHUSI
KUCIOpoJa ObUIO YYTEHO KOJMUYECTBO Ocobeil Ha
eauHuIly oobema (250 M1 Ha 2 rojioBacTuKa). OTo co-
OTHOIICHUE MOIECPXKUBAIOCh HA MPOTSIKEHUU BCETO
9KCIIEpUMEHTA.

H3zmepenue mopghomempuueckux napamempos. Ha
28—30 cTagusax TMUMHOYHOTrO pa3BuTus y 20 ciaydaii-
HO BBUIOBJIEHHBIX JIUWYMHOK B KaXIOW Cepuu IIpH

2023



522 TAMUJOBA, PABAJAHOBA

pa3nuuHbX pH nmpom3BogMIOCh M3MEPEHUE JTMHE -
HO-BECOBBIX MapameTpoB. [lyisi usMmepeHus: oOIei
JUIMHBI JTAYMHOK MCITOJb30BaId INTAHTCHIUPKYJIb
Electronic Digitalcaliper “DEKO” (¢ ToO4YHOCTbHIO
0.1 mMm). Macca UKpUHOK MU3MepsyIach ¢ MTOMOIIIBIO
TOPCUOHHBIX BecoB “VT-500”, Bec IMYMHOK oTpeie-
JISTICS C TIOMOIIBIO 3JIEKTPOHHBIX BecoB “Macca-K”
(¢ morpemtHocThio 0.005 1).

KpoBp my1s1 Ma3koB Opai yepe3 nmpsIMOii TIPOKOJT B
cepaiie ronoBacTMka Ha 28—30 cragusx pa3BUTHS
(Gosner, 1960), Tmocyie penBapUTEIBHOTO YCHITIICHYS.

s onpeneneHusi pa3MepoB 3PUTPOLIMTOB U UX
sJiep TOTOBWIM Ma3KU KPOBU OOIIETIPUHSITBIM reMa-
TOJIOTUYECKUM METOJIOM U OKpaluuBaiau no Poma-
HoBckoMy—IumM3e. [oToBble Ma3Ku MpoCcMaTpUBaIU
¢ umMmepcueii, npu ysenudyeHun 1600. MU3mepenus
SPUTPOLIUTOB U sIIEP MPOBOAWIN Yepe3 BUACOKYJISIP
“ToupCam 14.0 MP”, KoTOpHbIii BCTpauBaau B CTe-
peockormmueckuii Mmkpockorn MCII-1 “JIOMO”.
IMTosyyeHHBIE M300pakeHUsT 00padaThIBAIUCh C MO-
MOIIIbIO TpOrpaMMHOIo obecneyeHust TopView.

st pacdeTra o6beMa SpUTPOITUTOB ObLIIA UCTTONB30-
BaHa ciemyiomas popmyna: V' = §nab2, roe V' — o0b-

€M, a — IUTMHHAS TT0JIyOCh, b — KOPOTKas TOIyOCh 371~
Jirca. ToMUHY 3pUTPOLIMTOB BEIYMCIISUIH 10 (hOpMY-

me: T = %b [pm BEMUMCIIEHNN c(heprUIeCcKOro MHAESKCa

2
(F) opl1a ucnons3oBaHa opmyna: £ = /1 — (2) .

a

ITnomans 3pUTPOLIMTOB U SIAEP OLIEHUBAIIN, TTPU-
HUMas nx opMy 3a SJUTMIICOUTATBHYIO, U pacCyu-
TBIBAJIM COOTHOIIIEHUE CTOPOH, OTpaxaroliee Gopmy
KiaeTK. Ha ocCHOBaHUM TTOJYYEHHBIX JAHHBIX TTOJI-
CYNTAIIA SIIEPHO-LUTOILIA3MATUYECKOE OTHOIIEHNE
A10) no dopmyne S,/S,, S, — muomwane aapa, S, —
IUIOIIAb KJIETKM.

Cratucrnyeckas o0OpadoTka AaHHbIX. Pasznnuus
MEXIY HMCCIIeNyeMbIMM BBIOOpDKAMM OIIpENE/ISIA B
pe3yabTaTe perpecCMOHHOIO aHaIM3a TaHHBIX B IIPO-
rpamme Excel 10 u Statistica 10. JlocToBepHOCTb pa3-
JINYUI OLIEHUBAJach C UCIOJIb30BAHUEM KPUTEPUS
CroloneHTa (f), Wi BBIOOPOK C HOPMAJIbHBIM pac-
npeaeiaeHuem (p < 0.05). PaccuuThiBanu cpemaHee
apudMeTIIECKOe MO KaXIoMy MOpGhOMETPUIECKO-
My mnapametrpy (Mean 1 cTaHmapTHOE OTKJIOHEHUE
SD). HopManbHOCTh paclipeacieHus] OLICHUBAaJIU
kputepusimu lllanmupo—Yunaka, aCUMMETPUU U DKC-
necca. JI1st BEIOOpOK ¢ HEeHOPMaJIbHBIM pacrpengesie-
HYEeM HCIIOJIb30BaJIU HellapaMeTpUUeCKUil KpuTepuit
MannHa—YutHu. PaccunTbiBain K03 @UIIMEHT KOp-
pensaunu (r) u KoadduuueHnt Bapuauu (CV). Bnus-
HUe pa3HbIX 3HaueHuii pH Ha ucciemnyemble mapamer-
pBI Yy TOJIOBACTUKOB OIPENEISIM Ha OCHOBE OTHO(MAK-
TOpHOTO aucrepcroHHoro aHaausa (ANOVA).

MN3BECTUA PAH. CEPUA BUOJOTUYECKAA  Ne 5

PE3YJIbTATbBI U OBCYXIEHHWE

OPUTPOLIUTHI TOJOBACTUKOB MaJloa3uaTCKOM Jisi-
TYLIKK UMEIOT OBAJIbHYIO (hOPMY C LIEHTPAIBHO Pacro-
JIOXXEHHBIM OBaJIbHBIM SIIpOM. JIJTMHA 3pUTPOLIUTOB B
KOHTpOJIE B cpemHeM cocTaBiisieT 18.3 = 1.7 MM, Imm-
puHa — 13.3 = 1.5 MxMm. JIanHA 1 MMpWHA SIep KO-
snebnerca B nipenenax 8.9 = 1.4 u 7.2 = 1.0 MKM cOOT-
BeTcTBeHHO. CooTHolieHre L/W mipu Takux 3Havye-
HUSX JJIWHBI U IIUPUHBI SPUTPOLIUTOB COCTABJISIET
1.4 = 0.1, a mokazartenpb chepudyHoctu (F£) paBeH
0.7 £ 0.1 (Tabm. 1).

Ipu comepkaHUU TOJOBACTUKOB B Cpeje C pa3-
JIMYHBIMU 3HaueHusiMu pH B o0eux cepusix omnbITa
HaOJIIOJAIOTCS CTATUCTUYECKU 3HAYMMBIC OTIUYMS
ot KoHTpoisd (p < 0.05). Tak, B nepBoil cepuu IIpu
pH 5.0 myHa n MpUHaA SpUTPOIIUTOB TOCTOBEPHO
CHIKaIOTCS U cocTaBisior 17.0 = 1.2 m 10.6 = 0.8 Mkm
cooTBeTCTBeHHO. B memounoii cpene (pH 9.0) mmnaa
SPUTPOLIUTOB, HAIIPOTUB, yBEeIMUMBaeTcs m0 19.5 =
* 1.5 MKM, a mMprHa yMmeHbliaetcs 10 11.3 + 1.3 MmxM.
HecmoTpst Ha Takoe MNPOTUBOMOJIOXHOE BIWSIHUE
pa3HbIX 3HaueHuit pH Ha TuHeliHble pa3Mepbl 2pUT-
pOLIUTOB, B 00OMX CIydasix OTMEUaeTCsl UX yIJUHe-
HUYE€, Ha YTO yKa3bIBaeT YBEJIWUEHUE COOTHOIIEHUS
L/Wno1.6+0.1 (pH5.0)u1.8+0.2(pH9.0), a Tak-
>Ke uHaekca ccepuyHoctu — 1o 0.8 £ 0.1.

Bo BTOpOIt cepru 3pUTPOLIMTHI TOJIOBACTUKOB, CO-
nmepxartxces mpy pH 4.0, uveroT minHy 17.6 £ 1.5 MM,
YTO JOCTOBEPHO MEHbIIIE KOHTPOJbHBIX 3HAUYEHUH.
IIIupuHa KJIETOK KPOBU IIPU 3TOM HE U3MEHSETCS.
ITogo6Hast nuHaAMKWKa NPUBOAUT K YMEHbILIEHUIO UH-
nekca cdhepuuHocTy 10 0.6 £ 0.1, He BIMSISI HA COOTHO-
menue L/W. IIpu nByx apyrux 3HadeHusix pH (5.0 u
9.0) HabsrogaeTcsl cxoaHasl TEHASHLIMSI: IJIMHA 3PUT-
POLIUTOB JOCTOBEPHO YyBEJIMUYMBAETCS, a IIUPUHA —
CHUXXAETCSl, YTO MIPUBOJIMUT K MOBBIIIEHUIO COOTHO-
meHus L/W 0e3 uaMeHeHUs1 nHAEKCa COEPUIHOCTH.

Pazmaust o6HapyXKMBaIOTCSI TAKKe TIPU pacIipeie-
JICHUM 3HAYE€HUI IJIMHBI U IIUPUHBI KIeToK (puc. 1).
Tak, B mepBoii cepru OIbITOB HauboJIee IUPOKUiA Tua-
Mma3oH IMHBL (14—24 MxM) 1 1mpuHbl (7—16 MKM)
KJIeToK KpoBu Habmonaercs ripu pH 9.0. I1pu atom
HanboJiee BBICOKA BCTPEYAEMOCTh SPUTPOLIMTOB C
mmHoM 18—20 MkM u mmpuHoi 10—11 MxM. Y rono-
BacTHUKOB, BhIpalllMBaeMbIX B Kuciioii cpene (pH 5.0),
JUJIMHA Y IIMPUHA 3PUTPOLIMTOB BapbUPYIOT B MEHb-
meM aguana3oHe 14—21 u 8.5—12.5 MKM COOTBETCTBEH-
Ho. HanboJtee yacTo BeTpevarolasicss JiMHa KPacHbBIX
KJIETOK IIPM 3TOM cOCTaBiisIeT 16—17 MKM, IIMpUHA —
11.0—11.5 mxm. To ecTb B KUCJIOI cpelie HaMedaeTcs
TeHACHIIMS K YMEHBIIEHUIO JUIMHBI 3PUTPOLIMTOB M
YBEJIMUECHUIO MX IIMPUHBI, a TAKKE YMEHBILIEHUIO A1a-
Ia3oHa pacrpeneacHusI.

Bo BTOpOIi cepur ONbITOB HAMMEHBIIUI TUana-
30H paclipeliejieHus MO0 JUIMHE 3PUTPOLIUTOB OTME-
yeH B cpene ¢ pH 4.0 (13—22 MKM), 1O IIMPUHE — B
cpene ¢ pH 5.0 (6—18 MxMm). B ocTaabHBIX YCIOBUSIX
pacnpeneieHue IJIMHBI KoaebiieTcs oT 12 1o 26 MKM.
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Ta6mma 1. Iuromopdonaornyeckue mapaMeTpbl 3pUTPOLIMTOB U UX siiep Rana macrocnemis Tipyu BO30eHCTBUY Pa3HBIX

3HayeHut pH

DPpUTPOLIUTHI
pH
L W L/W V S S/V T E

K|7.8]| 183x 17 133+ 1.5 1.4 £0.1 |4445%+96.2 |194.1+£369| 0.44+0.1 52%+0.6 0.7%0.1
1|5 17.0+1.2 | 10.6 +£ 0.8 1.6+ 0.1 |250.0 +36.2 |141.1+13.1| 0.56 +0.1 4.1+0.3 0.8 +0.1

9 19.5+ 1.5 11.3+1.3 1.8+ 0.2 |335.1+90.4 (173.7 +28.2| 0.52 + 0.2 4.4+ 0.5 0.8+ 0.1
214 17.6 + 1.5 13.3+1.2 1.3£0.5 [419.9+96.8 |185.8+27.2 | 0.44+0.1 5.2x0.5 0.6 +£0.1

5 19.6 +2.1 | 12.3+1.7 1.7+0.3 |398.9 +97.9 (189.3+31.9| 0.47 +0.1 4.8+ 0.7 0.7 £ 01

9 192+20 |(125+14 1.6 £ 0.2 |410.2 +97.1 |190.6 +£35.8| 0.47 £+ 0.1 4.9+ 0.5 0.7 £ 0.1

Snpa spuTpoMTOB

K |78 8.9+ 1.4 7.2+ 1.0 1.2+£0.2 65.3+24.9 51.8 £ 13.1 | 0.80 £ 0.2 2.8+0.4 0.6 £0.1
115 84t1.1 5.7+ 0.8 1.5+0.4 36.9+10.6 | 37.7+ 6.4 | 1.03+ 0.1 23+0.3 0.7+ 0.2

9 10.3+1.4 71x£0.8 1.5+0.3 | 70.2+19.8 | 57.7+£10.6| 0.82 £ 0.1 2.8+0.3 0.7+ 0.1
214 79+ 1.1 6.1+0.8 1.3+0.3 39.8 £ 12.1 38.1+7.6 0.96 = 0.1 4.81+0.6 0.5+£0.3

5 99+14 7.0+ 1.3 1.5+0.4 67.7+26.1 | 54.7+12.8| 0.81+0.1 2.8+0.5 0.6 +£0.1

9 8.8+ 1.1 71x+0.9 1.3£0.2 | 60.9+19.2 | 49.6 £ 10.5| 0.82 £ 0.1 2.8+0.3 0.5+0.2
TMpumeuanue. ZKupHslii mipudTOoM BhIAEIEHBI 1OCTOBEPHO 3HaUMMBbIe oTanuus (p < 0.05) Mexay cepusiMu; _ — TOCTOBEPHO 3HAUMMBbIE

ormmuns (p < 0.05) ot koHTpOJsa; L — mmuHa, W — mmmpuHa, V' — 06beM, S — 1uioianp, S/ V — cooTHOIIeHME TIOIAIN TTOBEPXHOCTH K

06beMy, T — TonmunHa, £ — MHIeKC CpepuIHOCTH.

Junana3oH pacripeaesieHus 3pUTPOLIMTOB 110 LIIMPUHE
MEHBIIIE, YeM B KOHTPOJIE 1 cocTaBisieT pu pH 4.0 —
9—17 mxm, ipu pH 9.0 — 8—16 Mxm. [1pu 3TOM B cpe-
Jax ¢ u3MeHeHreM pH oTMedaeTcst yBemdeHe cpe-
HUX pa3MeEPOB 3PUTPOLIMTOB 0e3 SIBHO BBIPAXKEHHON
3aBUCHMOCTHU OT 3HAYEHU I KUCIIOTHOCTHU CPEIbI.

Hab6mromaeMble MI3MEHEHUST TMHEMHBIX 3HAUCHUI
SPUTPOLIUTOB OTPA3MJIMCh HAa MX IeOMETPUYECKUX
napamMmeTpax (00beMe, IUIOIAIN, TOJIINHE), OT KOTO-
PBIX 3aBUCUT 3(h(HEKTUBHOCTh TPAHCIIOPTa KUCIIOPO-
na. B o6enx cepusix orbiTa 00beM 3PUTPOLIMTOB CHU-
KaeTCs OTHOCUTEIBHO KOHTPOJISI MPU BCEX 3HAYEHU -
ax pH, ocooenno ripu pH 5.0. Tak, B 1 cepuut orbITOB
00BbEM KJIETOK KPOBU HMKE KOHTPOJILHBIX 3HAYEHU I
B 1.7 pa3 (p £0.05), Bo BTOpOi1 — B 1.1 paza (p < 0.05).
Yro KkacaeTcs IIoLIaan, TO 3HAYSHUST JAaHHOTIO ITapa-
MeTpa HUKe KOHTPOJISI B 1 cepry OMBITOB, OCOOEHHO
pu pH 5.0 (1a 27.3%, p < 0.05). Bo BTOpOIT cepun
W3MEHEHUS TUIONIAAN OTHOCUTEIbHO KOHTPOJIS He-
3HAYUTEIbHEI (puc. 2). CxomHas TeHAECHIIUS Xapak-
TepHa 1 JJIs TOJIINHEI KPACHBIX KJIETOK KPOBH.

PacnipeneneHue apuTpoluTOB MO 00bEMY U TIJIO-
mwanu B KouTposte coctasiser 200—1000 mxm> 1 100—
350 MKM? COOTBETCTBEHHO (HamboJIee YacTo BCTPE-
4aloTcs 3pUTpoLUTh 06beMoM 300—400 MxMm? 1 rTo-
manpo 150—200 mxm?). Hambonee cymecTBeHHOE
BJIUSTHUE Ha OMaIa30H paclipelnesieHus oobeMa U
mwiomangu pH okasbIBaeT B MEpBOil cepU OIBITOB.
ITpu pH 5.0 nanHBII TOKa3aTelb CYy:KaeTCcs M COCTaB-
aser 150—400 mxm?® n 100—190 MKM? COOTBETCTBEH-
HO (HamnOoJiee YacTO BCTPEYAIOTCS SPUTPOLIMTEI 00b-
emoM 200—300 MxM> u mowanpio 130—140 mxm2).

MN3BECTHUA PAH. CEPUA BUOJIOTUYECKAA  Ne 5

ITpu pH 9.0 pacnpeneneHust mo oo6beMy COCTaBISIET
100—600 MxM? (4allie BCTPEYAIOTCS SPUTPOLIUTHI OOBE-
MoM 200—300 mxm?), no riomwany — 100—240 mMxm?
(HauboJiee YacTO BCTPEUAIOTCSI SpUTPOLIUMTHI TLTOIIA -
Ib610140—160 MKM?).

Oo0palaeT Ha cebss BHUMaHue TOT (aKT, YTO Ha
¢oHEe yMeHBIIEHUSI, KaK o0beMa, TaK U IUIOLIAAu
SPUTPOLIMTOB B IEPBOI CEPUU MBI HAOIIOIaEM ITOBBI-
IIEHWE COOTHOIIIeHUs S/ V, UTO yKa3bIBaeT Ha yBEJIU-
YyeHMe IIOBEPXHOCTU 3pUTPOLIMTA B eAMHUILY OObeMa.
DTO MO3BOJISIET PUTPOLUTAM JIETYe MEHSITH CBOIO
dopMy (yBeIMUMBaAETCS CTENEHb UX AeopMallin) 1
MIPOXOIUTh Yepe3 Y3KHMe KaIlWUISIPhI, YTO YIy4IlaeT
TpaHCIOpTHbIe QYHKIIMU KpoBu. Kpome Toro, mpu
BBICOKOM COOTHOIIIEHWH TUIOLIAAA U oObeMa Jrobast
MOJIEKYyJa TeMOITIOOMHA OJIVKe pacIioiaraeTcs K mo-
BEPXHOCTH, YTO COBMECTHO C YMEHbIIIEHNEM TOJIII-
Hbl 3pUTPOLMTOB (Taby. 1) obecrieunBaeT MaKCu-
MajJlbHO YCKOPEHHBIM Ta3000MeH. DTO II03BOJISICT
paccMaTpHMBaTh IIOI00OHBIE U3MEHEHUST KaK KOMIICH-
CaTOPHYIO peakliMio Ha CABUTU 3HaueHui pH, Kak B
KHCIIYIO, TaK 1 B IIEJIOYHYIO CTOPOHY.

YMeHbIIeHHWe TEeOMETPUYECKUX IMapaMeTpOB
sputpouutoB npu aeiictsuu pH 4.0; 5.0 u 9.0 Bo
BTOPOI cepUM, OJHAKO, HE MPUBOIUT K UBMEHEHUIO
cooTHoueHus S/V, 4To TakKe MOXeT yKa3blBaTh Ha
KOMTIEHCATOPHBIN XapaKTep U3MEHEHUI, TIPUBOIS -
IIUX K OINTUMAJIIbHOMY COOTHOIIEHMUIO Pa3MepoOB
SPUTPOIUTOB IS 3(POEKTUBHOTO BHITIOJTHEHMST Ta-
30TPaHCITIOPTHOM (YHKIIUH.

Takum o00pa3oM, reoMeTpHIecKre ITapamMeTphbl
0COOEHHO TTOABEPKEHBI M3MEHEHUSIM B TIEpBOIl ce-
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Puc. 1. Yacrora BcTpeyaeMoCTH MapaMeTpoB JJIMHBI U ILIUPUHBI) 9PUTPOLIMTOB (MKM) Rana macrocnemis 1ipu pa3Hbix pH B

IBYX CEpUsIX: a, 6 — MepBas, B, I — BTOpast U B KOHTPOJIE.

pUH OIIBITOB, UYTO YKa3bIBAET HAa CHIKCHUE KMCIIO-
pOITpaHCTIOPTHOM (PYHKIIMU KPOBU NPU JEHCTBUU
Kuciibix 3HayeHuit pH 4.0, HaunHast ¢ SMOpPUOHATIb-
HOTO Mepuoaa pa3BUTHUS. DTO MOATBEPKIAETCS JaH-
HBIMHU TUCIIEPCUOHHOIO aHaJIN3a, KOTOPbIA OTpaka-
ercs BiusHue pH Ha Bce ucciaemyeMble JIMHEHbIE 1
reoMeTpuuecKre mapameTpsl (B cpeagHeM R = 50%,
Taba. 2). U3MeHeHus1 ke BO BTOPOI CEpUU OITHITOB
HOCSIT KOMIIEHCATOPHEIM XapaKTep, 4TO ITOATBEp-
XKIaeTcsl OTCYTCTBUEM JAaHHOIO BJIMSHMS Ha mapa-
METPHI, XapaKTepU3YIOIINE KUCIOPOATPAHCIIOPTHYIO

byHKIIMIO — TUTOIAnb, 00BEM, TONIINHY W IIUPUHY
SPUTPOIIUTOB.

HccnenoBanne pasMepoB Saep SpUTPOLIUTOB BbI-
SIBUWIO JOCTOBEPHO 3HAUMMBblE OTJIMYUS HE II0 BCEM
HUccaeayeMbIM ITapaMeTpaM (cM. TabJ1. 1). Tak, B mepBoit
cepuu onbiToB ITpu pH 5.0 HabmMonaeTcs 3HAYNTETEHOE
yMeHblIeHne mmpuHbl staep (Ha 20.8%, p < 0.05) uro
MPUBOAUT K YBEJIWYEHUIO cooTHomueHusi L/W no
1.5 £ 0.4 u ungexca cpepuanoctu go 0.7 = 0.2. Dro
yKa3bIBaeT Ha YIJIMHEeHME saaep. [1py Takux 3HaYeHU -
SIX JUIMHBI U IIMPUHBI NPaKTUYSCKA YPaBHUBAIOTCS
3HAaYeHU IUIomanu u oobreMa saep (36.9 £ 10.6 u

Tab6muna 2. Biusanue pasHbix 3HadeHuit pH Ha mmToMopdoiormieckrie 0COOEHHOCTH 3pUTPOLIMTOB U ITapaMeTPhI IIH -

HBI 1 Beca Tejla ToJIOBaCTUKOB Rana macrocnemis

DPUTPOLUTH lonoBacTuku
Cepun
L W V S S/V T F m /
1 p=20.000 [p=0.000 [p=0.000 |p=0.000 |p=0.000 [p=0.000 [p=0.000 [p=0.597 |p=0.846
2 p=0.010 [p=0.201 |p=0.946 |p=0.880 [p=0.040 [p=0.201 |p=0.000 |p=0.000 |p=0.000

TMpumeuanue. BmusaHue pakropa paccmatpuBaetcs ipu p < 0.05; L — mmna, W — mmmpuHa, V' — o6beM, S — ruromans, S/ V — cooTHolieHe
TUTOIIAIM TIOBEPXHOCTH K 00beMy, T — TomHa, F — nHAeKC chepuIHOCTH, 71 — Macca TOJIOBaCTUKOB, / — JUTMHA TOJIOBACTUKOB.

MN3BECTUA PAH. CEPUA BUOJOTUYECKAA  Ne 5
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Puc. 2. Yacrora BcTpeyaeMOCTH MapamMeTpoB 00beMa U IJIOIIANU IPUTPOLIMTOB (MKM) Rana macrocnemis ipu pa3Hbix pH B

NIByX CepusiX: a, 6 — nepBasi, B, I — BTOpasi U B KOHTPOJIE.

36.6 £ 6.4 MKM? COOTBETCTBEHHO), YTO COITPOBOXIA-
eTcs MoBbIIeHuEM cooTHoleHus S/ V no 1.03. Ipu
pH 9.0 gapa TakxkXe NPUOOPETAIOT SIUIICOUTHYIO
dopmMy, HO yXe 3a CcUYEeT 3HAUMMOTO yYBEJIMYEHUS MX
IJIVHBI TIPU HE3HAYUTEIbHOM YMEHbBIIECHUN IIUPU-
HBI, YTO B UTOrE MPUBOIUT K TOMY € OTHOIIECHUIO
L/W, xak 1 ipu pH 5.0 (1.5 = 0.3). OgHako 1mpu Takmx
JIMTHEMHBIX pa3Mepax OTMeUaeTcsl yBeJIMYeH!e IIola-
11 v oobeMa siaep (10 57.7 + 10.6 u 70.2 £ 19.8 Mmxm? co-

Ta6muna 3. VsmeHeHMe siAepHO-LUATOINIA3MATUIECKOIO
WHIEKCA SPUTPOLUTOB Rana macrocnemis pu OeUCTBUMN
pas3INYHbIX 3HaYeHuii pH

pH Sy, MKM Sy, MKM A110
Kontpons | 7.8 {142.3 + 10.5| 51,8 £13.1| 0.36 £ 0.01
1 cepust 5.0(103.4+9.6 | 37.7 £6.4%| 0.36 £ 0.01
9.0(116.0 £ 7.7 | 57.7+10.6] 0.39 +0.03
2 cepust 4.0(147.7 £ 11.2 | 38.1 =£7.6*| 0.26 = 0.01
5.01134.6 £ 10.1 | 54.7 £ 12.8| 0.41 £ 0.02*
9.01141.0 = 13.1 | 49.6 £ 10.5| 0.35+0.01

ITpumeuyanue. ZKupHbIM 1IpUGTOM BbIAEIEHBI CTaTUCTUYECKU
3HAYMMBbIC OTJIMYHUS OT KOHTPOJIST; * — MEXIY CEpUSIMU.

MN3BECTHUA PAH. CEPUA BUOJIOTUYECKAA  Ne 5

OTBETCTBEHHO), YTO COMPOBOXIACTCS] MPUOIKEHUEM
cootHomeHus S/ V' K 3HadyeHnto KoHTpois (0.82 +0.1).

Bo BTOpOIt cepum HabIOMaeMbIe M3MEHEHUST HO-
CSIT pa3HOHAIpaBJeHHBI xapakTep. Haubombiiee
BIIMSIHUE HA pa3MepBHI Siep SpUTPOLIMTOB OKA3bIBAET
pH 4.0. B manHoit cpene HabI0gaeTCI JOCTOBEPHO
3HAYMMOE YMEHbIIIEHUE JTMHBI U IIIUPUHBI S17IeP, YTO
He MPUBOAUT, OAHAKO, K U3MEHEHUIO X COOTHOIIIE-
HUs, KoTopoe coctapiseT 1.3 + 0.3 (KaKk 1 B KOHTPO-
sne). OmHako, yKazaHHO€ M3MEHEHME JIMHEMHBIX pa3-
MEPOB F/iep COIMPOBOXIAETCS YMEHBIIIEHUEM UX IIJI0-
Iagy ¥ o0beMa 0 TIPUMEPHO OOVHAKOBBIX 3HAYCHU A
(39.8 = 2.1 u 38.1 £ 7.6 MKM?) ¥ IPUOIVIKEHUIO UX
cootHoureHus K 1. ITpu BaustHum pH 5.0 1 9.0 uzme-
HeHMe OOJILIIMHCTBA MTapaMeTPOB HE SIBJISIOTCS JI0-
CTOBEPHO 3HAUMMBIMU.

BaxxHoil Mopdosornuyeckoii xapakTepUMCTUKOMN
SPUTPOLIUTOB, TTO3BOJISIIOLIEH OLIEHUTh YPOBEHb M-
TaboJM3Ma U BBISIBUTH IIPOSIBIIEHHE KOMIIEHCATOP-
HBIX peaklvii, SIBJsieTCs SAePHO-LUTOILIa3MaTuye-
ckoe otHoleHue (AL1O), koTopsblii onpenesnsieTcs co-
OTHOIIIEHUEM TUIoIanu siapa (S,) v IIolaam KJIeTKy
(S,). Pe3ynbrarsl pacyeToB NpeCcTaBIeHbI B TA0I. 3.

Kak BugHO 13 mpeacTaBieHHbBIX JAHHBIX B KOH-
tpoite A0 coctapnsieT 0.36 & 0.01. Takue Xe 3Haue-
HUS OOHApyXeHBI B TIEPBOM CepUM HE3aBUCHMO OT
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Puc. 3. KoppenssiimoHHBII aHaIM3 MEXITy Maccoii (m) u nimuHol Tesa rojjoBactukos (/) mpu pH 5.0 (a), Maccoii Tena v mmpu-

Hoit apurpouunTta (W) npu pH 9.0 (6) y Rana macrocnemis.

3HaueHus pH. Bo BTopoii cepun OTMEUYEHO CHILKE-
HMe maHHoro rokasareis 1o 0.26 £ 0.01 npu pH 4.0 u
nosbiieHue 10 0.41 £ 0.02 — mpu pH 5.0. IToBei1IeHNE
S11O MoxXeT OoKa3bIBaTh BIMSHUE HAa MHTCHCUBHOCTD
razooomeHa, Tuddy3nIo KNCIopoaa CKBO3b MEMOpaHy
SPUTPOLIMTA U KaK CIICACTBUE KUCIOPOIHYIO EMKOCTh
kietku (Bondarieva et al., 2012; JonkoBa, Py0aii,
2017).

A.K. I3Buc (Davis, 2008b, M. Jlac u I1.K. Maxa-
natpa (Das, Mahapatra 2012) B cBoux nucciaenoBaHn-
SIX YKa3bIBalOT HA TO, YTO Pa3Mepbl SPUTPOLIMTOB Me-
HSIIOTCS MPU pPOCTe U MeTaMopdo3e TMUMHOK aMpu-
omit. OmHako, 3Ta 3aKOHOMEPHOCTh BEISIBJIeHA 0e3
yyeTa BO3AEHCTBUS YCIOBMUI Cpedbl, B YACTHOCTH,
pH. B Hamuix ucciienoBaHusix Macca Tejia rojioBa-
CTUKOB B 00€UX CepUsiX OMbITOB YBEJIUUUBAETCS MPU
pH 9.0 na 22.1-23.7%. Bo Bropoii cepuu nipu pH 4.0
Macca Tejia, HarmpoTuB, CHrKaeTcest Ha 39.5% (p <0.05),
YTO OTpaxkaeTcsl Ha JAHHBIX JTUCIIEPCUOHHOIO aHa-
Ju3a (cMm. Tabi. 2—3). B Toxe Bpems usmeHeHue pH
HE OKa3bIBaeT CYIIIECTBEHHOTO BJIMSIHWS Ha IJIMHY
TeJla IMYMHOK MaJloa3uaTCcKoi JITyLIKKU (I0CTOBep-
HO€ CHIKeHUWe Ha 15.2% OTMe4eHO TOJIbKO IIpH
pH 4.0 (ta6n. 2). [Ipu 3TOM B IIEPBOIi CEpUU OITHLITOB
KOppEeJISILMU C pa3MepaMu 9PUTPOLIUTOB HE BhIsIBIIE-

HO, TOT/Ia KaK BO BTOPOii cepru oTMeueHa cjiabast oT-
puLaTenbHas cBsI3b, (= 0.5) MexXIy Maccoii Tejia ro-
JioBacTUKOB U mupuHoit ipu pH 9.0. B octanbHbIx
Cydasx CpeaHssi KOppesiuoHHast cBsI3b (r = 0.6) 006-
HapyxeHa Tojibko Tipu pH 5.0 B riepBoii cepuu Mexmy
MacCOi 1 IJIMHOM TeJjla TOJI0OBACTUKOB (puC. 3).

B xome KoppeIISIMOHHOTO aHaJIN3a B ABYX CEPUSIX
MEXIY JUTMHOM Y IIMPUHOM 3PUTPOIINTOB U UX SIIEp
CBSI3b BBISIBJIEHA TOJIBKO B KOHTpOoJe (= 0.5). Mexny
OCTAJTEHBIMH UCCIICAYeMBIMU ITapaMeTpaMy OTMeUe-
HBI cpenHue (r = 0.5) u Beicokue (7 = 0.8) monoxu-
TeJbHBbIE KOPPEISIIMOHHBIE CBA3M, 3HAYESHUS KO3~
(bUIIMEeHTOB KOTOPBIX MPUOIMKEHBI K KOHTPOJIBLHBIM
(puc. 4), 3a UICKITIIOYEHNEM OTCYTCTBUSI CBSI3U MEXIY
IUTMHOM W 00beMoM simep. OmHaKoO B MIEPBOM cepuu
npu obounx 3HadeHUsAX pH (5.0 u 9.0) BoIsIBIIEHA OT-
puIaTeabHasA KOPPEsIus MeXITy oobeMoM n cde-
puaHOCTHIO (# = 0.6), a TaKKe TOJIIINHON U chepud-
HocThlo (r = 0.7—0.8) sputpouuToB (puc. 4a) U ux
sanep (puc. 46). Bo BTopoii cepun MeXIy 3TUMU XKe
mapaMeTpaMt TaKOM JKe XapaKTep CBSI3W OTMeUaeTCs
npu pH 5.0. Cirenyer oTMETUTH, 9YTO B KOHTPOJIE 3TU
napaMeTpbl MeXXIy cO00I He KOppeaupyroT (puc. 4).

Taommna 4. InuHa (MM) U Macca teiia, (Mr) Rana macrocnemis TIpy BO3IEHCTBUM pa3IMYHBIX 3HaYueHUt pH

1 cepus 2 cepust
ITapameTpnl KoHTponb
pH5 pH9 pH 4 pHS5 pH9
l 26.4 £2.0 26.3+ 1.9 26.5+ 3.6 22.4 £+ 2.6% 27.0 £ 3.9 27.1+4.6
m 189.9 £ 61.1 191.5 £ 56.8 231.7 + 84.9* 115.3 + 27.2%* 176.3 £ 50.4 | 235.2 £ 91.7*

TMpumeyanue. ZKupHbM mipudTOM BBIIETEHBI TOCTOBEPHO 3HaUMMBbIe oTanuus (p < 0.05) Mexay cepusiMur; * — mOCTOBEpHO 3HAUMMBbIE

otmmuus (p < 0.05) ot KoHTpOJIsT; [ — UTMHA TeJia, m — Macca TeJia.
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KoadpduumenTt koppenssuum
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KoapduumenTt koppensaum

(@)
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(©)
3 S*T L*V
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[ %4
—0.1 - W*W L*L S*S V¥V T*T E*E L/T*L/T L*W
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2 cepus C——pH4 s pH S = pHI
1 cepust =sxu=s pH 5.0 pH 9.0 — K

Puc. 4. KoapduimeHTI Koppesiliuy MeXay napaMmeTpaMy 3pUTpOLUTOB (a), siapa (6) U 3pUTpOLUT/Aapo (B).

PasHoHamnpaBieHHbI XapakTep UMEIOT NaHHbIE,
MOJyYeHHbIE TIPU KOPPEISIHIMOHHOM aHaIu3e Mnapa-
METPOB 3PUTPOLUTOB 1 X siaep (puc. 4B). PazHoHa-
MpPaBJI€HHBIN XapakKTep UMEIOT JaHHble KOPPEesIn-
OHHOTO aHaJiu3a MEXIy mapaMeTpaMu 3PUTPOIIUTOB
u ux siaep (puc. 4B). Tak, ecny B KOHTpoJIe HaOoaa-
€TCsl CPEIHSISl KOPPEJSIIIMOHHAs! CBSI3b MEXY 0OJb-
IIUHCTBOM mapaMeTpoB (r = (.5), TO MpU KUCIBIX
3HaueHusx pH (4.0 u 5.0) B 06enx cepusix oHa MoJi-
HOCTbIO OTCYTCTBYeT. MckiloueHue ormevaercs
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MeXTy C(OEPUIHOCTHIO SPUTPOLIUTOB U UX SIAEP IPU
Tex ke 3HaueHus1X pH Bo BTopoii cepun. bosee 61m3-
K1e 3HaYeHMsI K KOHTpoIo oTMevalorcs rmpu pH 9.0
B TIepBOii ceprun. MI3MeHeHST MOP(MOJIOTUH 3PUTPO-
HUTOB Tipu u3MeHeHuu pH cpenbl siIBHO TpebOyer
JaJIbHENIINX UCCIIeIOBAHUIA 71 BEIICHEHUS (DU3NO0-
JIOTMYECKOI0 MeXaHM3Ma 1 MOCJIEACTBUM 3TUX U3ME-
HeHuii. Hamu pe3ynbraThl MOTYT ObITH ITOJIE3HBI B
KauyecTBe ATAJIOHHBIX 3HAUCHMI ISl OyIyIIUX UCCTIe-
JIOBaHUIi1, a TAKXKEe MOTYT OBITh MCIIOJIb30BAaHEI B CO-
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YEeTaHUU C APYTUMU reMaToOJOTMYECKUMU MapameT-
pamMu 111 U3ydeHUs] U3MEHEHUi, TIPOUCXOASIINX B
KJIeTKaX KPOBU BO BpeMsI METaMOP(dO3bI.

SAKJIIOYEHHME

KucioTHOCTE cpelibl SIBIISIETCST BasKHBIM aOMOTH-
yeCKUM (HaKTOPOM, JIMMUTHUPYIOIIUM POCT 1 Pa3BU-
THEe BOOHBIX OPraHU3MOB. B CBSI3U ¢ HEYKIIOHHBIM
POCTOM aHTPOMNOIeHHOM HArpy3Ku Ha BOMHbIE KO-
CUCTEMBbI JAaHHBII ITOKa3aTeb MOABEPKECH 3HAYU-
TeJIbHBIM KOJIe0aHUSIM, UYTO, HECOMHEHHO, TIPUBOIUT
K CIBUTY MHOTHMX ITapaMeTPOB TUIPOOMOHTOB U He-
00XOIVMMOCTH BKJIIOUEHMSI MEXaHU3MOB aJallTalliu.
INepcrieKTUBHBIM MpPEACTaBISETCS M3y4eHUE MeXa-
HM3MOB aJaliTalliy Ha KJIETOYHOM ypoBHe. Hanbo-
Jlee ymOOHOI MOJIEJIbIO B 3TOM IUIAHE SIBJISIIOTCS
SPUTPOLUTHI KPOBU, OT KOTOPBIX 3aBUCUT TPAHCITOP-
THUPOBKA KMCJIOPOJa, a 3HAUUT U MTHTEHCUBHOCTh Me-
TabOJINYESCKUX POLIECCOB.

B Hammx vccienoBaHUsIX MOKa3aHO, YTO BIUSTHUE
KHUCJIOTHOCTHU CpeJibl COMTPOBOXIAETCSI XapaKTePHBbI-
MM U3MEHEHUSIMH ITUTOMOPGOJIOTUHA SPUTPOILINTOB
TOJIOBACTUKOB Maji0a3uaTCKoM JIrymku. Bo MHOrom
9TU UBMEHEHUS 3aBUCSIT OT TOTO C SMOPUOHATBLHOTO
(1 cepust) WM TMUMHOYHOTO (2 cepusi) IEpUOI0B Ha-
4yaJjioch BIWSTHUE pa3HbIX 3HaUYeHW pH.

M3MeHeHue TMHEeNHBIX pa3MepOB 3PUTPOLIMTOB B
TEPBOM CEpUM MPU BO3ACHCTBUU KAaK KHUCIBIX, TaK
LIeJIOUHBbIX 3HaUeHUi pH mpuBOoAUT K yBEeJIMYEHUIO
cootHoureHuss L/W u mHnekca chepuIHOCTU. DTO
COTPOBOXIAETCS YMEHbIIIEHUEM 0O0beMa U TIIOIIAIn
SPUTPOILIMUTOB U TOBBIIIEHWEM COOTHOoIleHus: S/V.
Kpowme Toro, oTkJ10HeHHbIE OT HOPMBbI 3HaueHust pH
CYXalOoT JMana3oH W3MEHEHW UIMHBI W ITUPUHBI
SPUTPOIIMTOB.

Bo BTOpOI1 cepuu TMHAMMKA pa3MepoB 3PUTPO-
nutoB 1pu pH 4.0 conpoBoxXaaeTcs yMEHBIIIEHEM
cootHouteHuss L/W m mHaekca cepuunoctu. I[1pu
nByx npyrux 3HadeHusix pH (5.0 u 9.0) HaGmarogaeTcs
MOBBIIIEHNE JAHHOTO COOTHOIIEHUS, HE COITPOBOX-
Jaloleecs, OMHaKO, U3MEHEHEeM MHIeKca chepud-
HocTu. B 3T0li cepuu Takke He 0OHAPYKEHO U3MEHEe-
HUE TIOBEPXHOCTU IPUTPOLINTA B €IVMHUIYY 00beMa,
HECMOTpSI Ha yMeHbIlIeHUe 00beMa U TJI0IIAIN SPUT-
POILIUTOB.

IMomoGHbBIe UBMEHEHMSI YKA3bIBAIOT HA HETATUBHOE
pmusiHue pH 4.0 Ha uuToMopdoorniyeckrie ocooeH-
HOCTH 3PUTPOLUTOB, AIEHCTBUE KOTOPOTO, TTI0-BUAUMO-
My, CBSI3aHO ¢ OoJiee NyOOKMMH M3MEHEHUSIMHA, 3aTpa-
TUBAIOIIMU MOJICKYJISIPHBIN, KJIIETOUHBII M OpraHu3-
MEHHBIN YpOBHU. B yacTHOCTH, B HAIIIMX MPEIBLTYIIINX
HCCIIeJOBAHMSIX TIOKA3aHOo, UYTO AaHHbIe 3HaYeHus pH
CHIKAIOT BBKMBAEMOCTh TOJIOBACTUKOB, YMEHbBIIIAIOT
MPOLIEHT BLUTYIUICHUS U 3aMeIJISTIOT MeTaMopdo3.

Bnustnue xe npyrux 3HaueHuit pH (5.0 u 9.0) BbI-

3bIBaeT aJanTUBHBIN 3(@dEKT, BbIPAXKAIOIIUIACI B
UTOTE B TIOBBIIICHUM 3P (PEKTUBHOCTU TpaHCIIOpPTa
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KHACJIOPOA, XOTh M JOCTUTAETCST 3TO pa3HBIMU MOIH-
duKalsIMU JIMHEWHBIX U TE€OMETPUUYECKUX Tlapa-
METPOB 3PUTPOIINTOB.
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Effect of pH on Cytomorphological Parameters of Erythrocytes
of the Rana macrocnemis Tadpoles

D. M. Gamidova®-# and A. I. Rabadanova!
! Dagestan State University, 43a Magomed Gadzhiyev str., Makhachkala, 367000 Russia
#e-mail: Djamka_90@mail.ru

The article presents the results of studies of the effect of acidic (4.0, 5.0) and alkaline (9.0) pH values on cy-
tomorphological parameters of erythrocytes of Rana macrocnemis tadpoles. The negative effect of pH 4.0 on
the cytomorphological features of erythrocytes is shown, expressed in a decrease in their geometric parame-
ters (area, volume), which leads to a deterioration of their function. Changes in the linear and geometric pa-
rameters of tadpole blood cells when exposed to pH 5.0 and 9.0 in both series of the experiment allow us to
judge their focus on improving the efficiency of oxygen transport, that is, they are compensatory in nature.

Keywords: erythrocytes, acidity, pH, tadpoles, Rana macrocnemis
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