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Functional specificity of the blood acid-base balance maintaining in Ranidae family
— comparative ecological analysis
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Acid-base homeostasis and its active maintenance is one of the most important indicators
characterizing the adaptive physiological potential of a species. A comparative analysis of the
species specificity of the characteristics responsible for maintaining the acid-base balance
by the buffer systems of blood and skin transport in 4 species of the Ranidae family: Rana
arvalis, R. temporaria, R. amurensis, and Pelophylax ridibundus was carried out. It was found
that the concentration of hydrogen ions in the blood of the studied species is maintained in the
range of 7.027-7.702. For each of the studied species, a different number of correlations of
blood pH with other indicators were revealed. Thus, in R. arvalis, 4 correlations were found,
R. temporaria — 6, R. amurensis — 3, in P. ridibundus — 6. Comparison of the values of
the partial pressure of carbon dioxide pCO? in the blood of the studied species showed that
it varies in the range from 4.9 to 66.5 Torr. The number of revealed correlations between
the values of the partial pressure of carbon dioxide with other investigated parameters was
found in R. arvalis — 6, R. temporaria — 4, in R. amurensis — 1 and in P. ridibundus — 4.
The role of transmembrane transport decreases in the following order: P. ridibundus — R.
arvalis — R. temporaria — R. amurensis. Correlation links existing between a number of
blood and transmembrane transport parameters reflect the most significant functional rela-
tionships for each of the species under investigation and also characterize the richness of
the regulatory framework that determines the range of its adaptivity.
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KucitoTHO-1IeTIOuHON roMeocTas M ero akTHBHOE TOJIEp)KaHue — OJIUH U3
BO)KHEHIIMX TTOKa3aTeel, XapakTepU3yIOIUX aIallTUBHBIA (pU3M0I0THYECKHil 110-
TeHuman Bujaa. dusnonorunueckue OypepHbIE CHCTEMBI KPOBH, MPEIOTBpAIAIOT
BHeE3alHble cKayky 3HaueHus: pH. MynbrudyHKIMOHaIbHAS Koka am(uouii, yepes
KOTOPYIO OCYIIECTBIISICTCS aKTUBHBIH U [TACCUBHBIM TPAHCIIOPT, BOBJICUCHA B CHCTE-
MY HOJICP’KaHUsI KUCIOTHO-IIEJIOYHOrO OanaHca, TakKe KaK U B JIEKTPOJIUTHYE-
CKHWI romMeocrasuc opraHmsma. Takum oOpa3om, MojiepKaHue KHCIOTHO-ILEN0q-
HoOro OaynaHca sBISETCSl LIEHTPAIBHOM 3ajadell, KoTopas pelaercst ¢ MOMOLIBIO
BBIIICYTOMSIHY TBIX Oy(epHBIX CHCTEM, OJTHAKO, MOYKHO IIPE/IIoJIararh, YTo UCIIOJb-
30BaHUE Pa3INYHBIX OJIOKOB 3TOTO MEXaHNW3Ma MOXKET CYIIECTBEHHO 3aBUCETh OT BU-
JIOBOH criennuKH (IIPOJOIDKUTEIILHOCTH CBS3U C BOJIHOM Cpeiol Ha MPOTSHKEHUN
YKM3HEHHOTO IIMKJIA, SKOJIOTUUECKOM HUIIH U T.J.).

HccnenoBanne MocBSIIEHO CPAaBHUTEILHOMY M3yYSHUIO BHJIOBOW CreU(UKN
XapaKTepUCTUK, OTBEYAIOIINX 32 MOIAEPKaHNE KUCIOTHO-IIEIOUHOTO PaBHOBECHS
Oy(epHBIMH CHCTEMaMH KPOBH M KOXKHOTO TPAHCIIOPTA y YEThIPEX Ipe/ICTaBUTeIeH
cemeiictBa Ranidae: Rana arvalis Nilsson, 1842; R. temporaria L., 1758; R. amu-
rensis Boulenger, 1886 u Pelophylax ridibundus Pall., 1771. VI3y4eHue ra3oB KpoBu
U JIEKTPOJIINTOB LEIbHOM KpoBH aM(pUOMI MPOBEIEHO C MOMOIIBIO aHAIU3aTopa
GASTAT-navi (SInonust). TpancMeMOpaHHBIH TPAHCIIOPT in VIVO BBIIIOJIHEH C I10-
MolIpto ycranoBku Yecunra (I'epmanus).

YcTaHOBIICHO, YTO KOHICHTPAIHS BOAOPOAHBIX HOHOB B KDOBU M3YYEHHBIX BH-
JIOB TojiiepKuBaeTcs B auanazone 7.027-7.702. MakcuManbHBIX 3HAQYEHUI ATOT
MO0Ka3aTeb JIOCTUTAeT Y CHOMPCKOM JIATYIIKM IPH OTHOCHTENILHO HEOOJBIION ero
BapHaOeIbHOCTH, U 3HauMMO omimyaercs ot pH R. arvalis v P. ridibundus (post-
hoc MS = 0,01580, df = 54; p = 0,031 u p = 0,041, coorBeTcTBEeHHO). [Ipu 3TOM Y
03EpHO JIATYIIKH, 00J1a/Iatoei HU3KMM CPEeJHUM 3HaueHneM pH, oTMeueH caMblid
LIMPOKUH JANAITa30H €r0 U3MEHUYMBOCTH.

Jlnst Ka)KJJ0ro U3 UCCIeyeMbIX BUIOB BBISIBJICHO Pa3IMYHOE KOJIUUYECTBO KOP-
pensiimii pH kpoBu ¢ npyruMu nokaszaressiMu. Tak, y R. arvalis BBISIBICHO YeThIpe
Koppessium, y R. temporaria — mectb, y R. amurensis — tpu, y P. ridibundus —
LIECTb.

CpaBHeHHe 3HAYCHUI MAPUUATIBHOTO JaBieHus yriekucnoro raza pCO? B kpo-
BH M3y4yaeMbIX BUIOB MOKA3ajlo, 4YTO OHO M3MEHsAeTCs B mpenenax oTr 4.9 no 66.5
Torr. Camoe BbICOKOE cpeiHee 3HaYeHUe OTMEeUeHo Ul R. temporaria, camoe HU3-
Koe — Yy R. amurensis, 3Ha4MMO OTJIMYAIOIEECs OT JPYTHX MPEACTaBUTeNeH OyphIX
nsryiek — R. arvalis u R. temporaria (post-hoc; MS =139.91, df=54,p=0.037u
p = 0.009, coorBercTBeHHO). Camblil y3KHH AMara30H U3MEHYHUBOCTU OTMEUEH IS
R. amurensis: 7.90-20,70 Torr, cambrii mmpokuit — st P. ridibundus: 4.90 — 66.50
Torr. ¥ nByx Apyrux BUAOB OypbIxX Jsirymek (R. arvalis v R. temporaria) 3T0T 1na-
1a30H UMEET CPEIHUE CXOHBIE MeX 1ty co0oi 3HaueHus: 7.30-25.60 u 6.60-28.65,
COOTBETCTBEHHO.
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Uncito BBISIBICHHBIX KOPPEJSTUBHBIX CBSI3€H 3HAYCHUH MaplHajIbHOTO JlaBlie-
HUSI YIVIEKHCIIOTO ra3a C APYTMMH HCCIIEAOBAHHBIMH TIOKa3aTelsIMH OKa3aJloch Y
R. arvalis — 6,y R. temporaria — 4,y R. amurensis — 1 n'y P. ridibundus — 4.

[TapameTpsl (cHCTEMBI KPOBH M TPAHCMEMOPAaHHOTO TPAHCIIOPTa), IO KOTOPHIM
YCTAHOBIICHBI 3HAYMMBbIE MEXBHJIOBBIC Pa3JIMUMs MPU JUCIIEPCHOHHOM aHaJIN3E, a
TAKKe pas3sInyuus, BISBICHHBIE post-hoc TecToM, CBsi3aHbl C (DYHKIIMOHUPOBAHHEM
Oy(epHbIX cucTeM, MoJIep)KaHusl KHCIOTHO-IIeJIoUHOro Oananca B 1eiaom. C npy-
TO CTOPOHBI, MMEHHO HAJIM4ME CYNIECTBEHHBIX PA3IM4MH, OTpa)kaeT KIIOUYEBbIC
MOMEHTBI BHJIOBOH CIIEIM()UKH UCTIONB30BAHMS 3TOTO OOIIETO JUIsl BCEX MEXaHU3Ma
Ka)KIbIM U3 HCCIIEyEeMbIX BU/I0B aMpUOH.

W3BecTHO, 4TO y 3eMHOBOAHBIX 75-80% mporeccoB, BOBICUCHHBIX B peETy-
JISIIMIO KUCJIOTHO-IIEIOYHOTO OajaHca KpPOBH, CBSI3aHO C KOKHBIM TPAaHCIIOPTOM
(Stiffler, 1991). CooTBeTCTBEHHO, BU/IBI, 00JIaIA0IIAE OONBIICH MPOHUIIAEMOCTHIO
KOXXH, UIMEIOT BO3MOXKHOCTB HCITIOJIb30BaTh CUCTEMY ITACCMBHOTO M aKTHBHOTO KOXK-
HOTO TPAHCIIOPTa, HapsIy C IeMOnIOOMHOBOM OydepHOl cucremoil. B Oombmie
Mepe 3TO KacaeTcsi BOIHOIO B — O3E€PHOM JIATYIIKH, IIOCKOJIbKY MacIITaObl uc-
T10JIb30BaHUsI MEXaHU3MOB KOXKHOTO TPAHCIIOPTa B IPOLeccax Peryssiiuy KUCIOoT-
HO-ILIEJIOYHOTO PAaBHOBECHSI BUJIA 3aBHCAT OT CTEIEHH €ro Ha3eMHOCTH. Y OypbIX
JISTYIIEK POJIb TPAHCMEMOPAHHOTO TPAHCIOPTA CHUXKAETCS B PSAY: OCTpoMOpas
— TpaBsiHasi — CHOMpPCKasi.

KoppensinoHHbIe CBsI3H, CYLIECTBYIOIINE MEXIy PsJOM IOKa3arejeld KpoBU
U TPaHCMEMOPAHHOTO TPAHCIIOPTa, OTPAXKAIOT HanOoJee 3HaYNMBble (pyHKIIMOHAIb-
HbIE B3aMMOOTHOLICHUS TIOKa3aTelel JUIsl KaKJJ0ro U3 UCCIIETyeMbIX BUIOB, a TAKXKE
XapaKTepU3yIOT OOraTCTBO PErYNISITOPUKH, ONPEEIISIONIeH J1ana3oH ero ajarnTuB-
HBIX BO3MOXHOCTEH.

YCTHbIV Joknag
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