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PE®EPAT
L_l W3ydeHne reHeTH4eCKUX acleKTOB PEeryisluy MeTaboiu3Ma JIMIUI0B Ha CO-

BPEMEHHOM 3Tare nprodpeTaeT 0co0yro 3HaYMMOCTh. /1 pa3paboTKH MOTHO-

ro audQepeHIMPOBaHHOTO MOAX0Aa K OICHKE MHUIMAILMNA U IIPOTPECCHpOBa-
HUSI HApyIIEHUH MeTa00INYECKUX MPOIECCOB HEOOXOIMMO NMPUMEHATH MOJIe-
KyJIApHO-TEHETUYEeCKHE MapKephl, KOTOpbIE MO3BOJIAIOT 0ojee TOYHO MocTa-
BUTH JIMarHo3, a TaKXke MPOKOHTPOIMPOBaTh 3(PPEKTUBHOCTH MPOBOJMMOTO
JICUCHUSL.
[lenplo HamIero HCCIEAOBaHUS SBISUIOCH H3yYEHHE POJM TeHa CeMeHCTBa
FABP B perymsnun wmerabosm3ma JIMITHIOB MAaTOYHOTO CTaja Kapra OOBIKHOBEHHOTO
(CYPRINUS CARPIO). B cratse npencraBieHsl JaHHBIE 00 dkcnpeccnn reHa FABP, yaact-
BYIOIIMM B pETyJsiInM MeTabonm3ma IunuaoB. MccienoBaHue NMpoBEiEeHO B OJHOM M3 XO-
3icTB BopoHexckoi 00nacTH, Crenuaau3upyromeMcess Ha Pa3BeACHUN U BBIPAIIMBAHUH TO-
BapHOI pBIOBI. Mccnemyemoe MaTouHOE MOT0JI0BEE OBIIO Pa3/ieNeHo Ha JIBE TPYIIIBI, B COOT-
BETCTBHHU C BO3PACTHBIM MOKa3zaresieM. [lepByto rpymimy (n=6) (0CHOBHOE cTaa0) HOpMHPOBa-
i ocobu BecoMm 4-7 Kr, BozpacToM 4-7 neT, Bropyio (n=6) — ocobu 8-17 kr, Bo3pacToM oT 7
aet u crapuie. [Ipu usydenun yposHs skcripeccun reHa FABP3 B neuenu, ydacTByronuii B 3-
OKHCJICHUHN XUPHBIX KUCIIOT, TTOJyYeHBI CIIEAYIOIIIE PE3YIIbTaThl: BO BTOPOH IPyIIE €ro ypo-
BEHb OBLI B 5,5 pa3a BBIIIE, 4eM B MICUCHH Y 0COOEH MEpBOI TPYIIBL. YPOBEHb AKCIIPECCHUS
rera FABP3 B cu3u B IByX rpymmax pel0 CTaTHCTHUECKU He pasnmuuanics. [Ipu orenke ypos-
Hs1 dkcnpeccun reHa FABP3 y kapna oOsikHOBeHHOTO (Cyprinus carpio) B ICUCHH U CIIH3H, B
TpyIIe ¢ BO3PACTHBIMU oco0simu 3kcnipeccuss FABP3 Oplna 3HaUNTENBHO BEIIIE, YeM y Oosee
MOJIO/IBIX 0COO€H, YTO Ha HAll B3IVISI MOKET OBbITh CBSI3aHO C BO3PACTHBIMU HAapyHICHHSIMH
npotecca B-OKUCICHHUS JKUPHBIX KUCIIOT.

“ws

BBEJEHUE alliy U NPOTrPECCUpPOBaHUs HAPYLICHUH Me-
W3y4yeHne reHeTHUeCKUX acleKTOB pery- TabOJIMYECKHX MTPOIIECCOB HEOOXOIMMO TPH-
JIAOUN MeTabom3Ma JIMIIMI0B HA COBPEMEH- MCHATH MOJICKYJIAPHO-TCHETUYCCKUE MapKe-
HOM »JTame mpuoOperaer o0co0ylo 3HauH- PBI, KOTOPBIE MTO3BOJISIOT 00JIee TOYHO TTOCTa-
Mocth. i pa3paborku mosHOTO audde- BUTH JIMATHO3, & TAKKe MPOKOHTPOIMPOBATH (-
PEHIIMPOBAHHOTO OJX0/1a K OIIEHKE MHUIIH- (heKTHBHOCTB IIPOBOIMMOTO JieueHus. [3].
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I'enbI-KaHAMOATBEI, KOTOpBIE HETIOCPE-
CTBEHHO YYacTBYIOT B MeTa0OJM3Me JIMMIH-
JIOB, WIPAIOT BaXXHYI0 (DU3HUOJOTUUECKYIO
POJIb B pEryJIsiLiuy KOJIMYECTBA X0IecTepoa,
TPHALMITIINIEPOIIOB, (HOCHOTUINIOB U CBO-
OOMHBIX XUPHBIX KUCIOT[1]. V3MeHeHus B
9KCTIPECCHH 3THX TCHOB BIMSIOT Ha MpOIEC-
¢l ()OPMUPOBAHUS AAANTALNH OPTAHU3MA K
HEONIaronpUATHEIM (paKTOpaM BHEIIHEH cpe-
161, (hopMupoBaHUSA (PEHOTUIHMUSCKUX TIPH-
3HAKOB, a TAKXKE MOTYT OBITh MPUYNHON BO3-
HUKHOBEHHUSI TOTO MJIM HHOTO 3a00JIEBaHUS
[3]. OnHuM M3 TakuX KaHIUAATOB SBISETCS
reH cemelictBa FABP.

Bnepsoie onucannas B 1972 r. rpynmna
LUTOIUIA3MAaTHIECKNX OEIKOB, Ha3bIBAEMBIX
0enKaMu, CBSA3BIBAIOIINMH )KUPHBIC KHCIOTHI
(FABP), mpomoikaeT aKkTHBHO H3y9aThCs
[4].

CemeiictBo reHoB FABP  Bxmowaer
IpynIy pa3HOOOpa3HBIX OEIKOB, KOTOpHIE
YYacTBYIOT B CIIEKTpE TKaHecHenn(pUIHbIX
IyTel, y4acTBYIOIMIMX B JIMIHIHOM T'OMEO-
craze [7].

I'mapooOHbIe TUraHpl, TaKUe KaK KHUP-
HBIE KUCIIOTHI U UX MPON3BOAHBIC anmi-KoA
(FA-CoA), BBIIOTHIIOT MHOTHE OHOJIOTHYE-
ckue QyHKIMU BHYTpHU KieTku. OHuU ciryKar
HUCTOYHMKAMH METa0OJIMUeCKOil IHEpruH,
cybcTpaTaMu Juisi MEMOpaH U CUTHAJIbHBIMU
MOJIEKYJIAaMH JJIsI PETYJISUM MeTabor3Ma
[6]

Llenpro Hamero mcciaenoBaHUs SBISIIOCH
n3ydyenue poiu reHa cemeiictBa FABP B
perynsaun MeTaboau3Ma JIUIMHI0B MaTOYHO-
ro craja Kapma OOBIKHOBEHHOTO
(CYPRINUS CARPIO).

MATEPHAJIBI U METO/JblI UCCJIE-
JOBAHUSA

HccnenoBanue OBIJIO NMPOBEACHO B OJI-
HOM U3 XO3siicTB BopoHexckoil oOmacTw,
CHELHUATM3UPYIOIIMMCS Ha pPa3BEeACHUHM U
BBIpaIIUBAaHUN TOBapHOil puIOBL. Mccmenye-
MOE€ MaTO4YHOE MOroJIOBbE OBIIO pa3zieneHo
Ha JIBE€ TPYMIbI, B COOTBETCTBUU C BO3PACT-
HbIM TIOKazaTeneM. [lepByro Tpymmy (n=6)
(ocHOBHOE CTa0) (opMUPOBAIKA OCOOU Be-
coMm 4-7 kr u Bo3pactoM 4-7 neT, BTOPYIO
(n=6) — ocodu 8-17 xr, BO3pacTom ot 7 JIeT U
crapuie. Marepuaiaom Ui OMOXUMHYECKUX
WCCIIEJOBAaHUN SIBJISUIACh KPOBb M CJIM3b.
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DKCIIPecCHI0 TEHOB M3YYaldl B Ipodax Cim-
30 u niedeHu peid — Beyiessu PHK, nenmoms-
3yst Habop PHK-DOxcrpan (Cunron, Poccust).
3areM ¢ UCIOIb30BAaHHEM HabOpa pearcHToB
MMLV RT Kit (Esporen, Poccust) Obuia
npoBeZieHa 00paTHas TPAHCKPHIIIMS s
nonyuenuss kIHK, u ocymecrsiena mnonu-
MepasHas nenHas peakmus (ITLP) ¢ mobas-
neaneM kpacutens SYBR Green u mpatime-
pos s renoB FABP3 1 pedepencuoro rena
B-actin (Tabmuua 1). I[P npoBomunace Ha
npudope DTlite 4 (JJHK-rexnonorus, Poc-
cus) [2]. .
PE3YJBbTATbBI UCCJIEJOBAHUU H
OBCYXIEHUSA

[Ipn u3yueHun ypoBHSI SKCIPECCHU I'eHa
FABP3 B mneyeHu, ywacTByoomuid B f3-
OKHCJICHUH KUPHBIX KHUCJIOT, TIOJTyICHBI Clle-
JIYIOIINE PE3YNIBTAThl: BO BTOPOI! IPyIIIE €ro
ypOBeHb OBLI B 5,5 pa3a BbIIIE, YEM B IIeUe-
HU y oco0eif mepBoii rpymis (puc.1).

[loBBIILIEHHBI  YPOBEHb  3KCIPECCUU
FABP, mnpeamnosioXuTenbHO,  BBI3BIBAET
HapyIIeHHs npolecca B-OKUCICHUH KUPHBIX
KHUCJIOT y Oonee crapmmmx ocobeit. FABP
Y4YacTBYIOT B KJIIETOYHOM MeTabO0IM3Me KUp-

HBIX KHCIIOT (KK), MTOCKOJIBKY
OHHU obpaTumMo CBSI3BIBAIOT
W TPAHCIOPTHPYIOT UIMHHOLCTIOYCUHBIC

nonuHeHacklmeHHsle JKK 0T KiIeTO4HBIX
MeMOpaH B MuTOXOHApuH. ClenoBarelbHO,
OHM WrpaloT  (YHKIUOHATIBHYIO  POJIb
B MeTabOoIM3Me JIMITHJIOB M YHEPIETHUECKOM
romeocTase [5].

Taxke ObuTa paccMOTpPEHA SKCIPECCHS
rera FABP3 B cmmsu pei6. Pe3ynpTatsr mo-
Ka3bIBAIOT, YTO YPOBEHb HKCIPECCHs TeHa
FABP B cim3m B IByX Tpymmnax pel0 cTaTh-
CTMYECKHU HE Pa3inyalics, OJHAKO HaOJto1a-
J1ach TEHJICHIUS CHIDKEHUS 9KCIIPECCUH I'eHa
FABP3 Bo BTOpOI Tpymme peid (puc. 2.).

Cnmsp peIO TpeAcTaBiIsIeT COOON HEKHI
Gapbep MeXly OpraHU3MOM M OKPY’KaroIIeH
cpenoil. Mimes odeHb CIIOXKHBIA COCTaB, OHA
MOJKET CITy’KHTb CBOETO POJia MHINKATOPOM
cocTostHust puIObL. [Ipu pasiaudHbIX 3a0osie-
BAHMUSAX OHA HE MOXET B IOJHOW Mepe Mpo-
SIBJISITh CBOM UMMYHHBIE U OOMeHHBbIE (DYHK-
1d. Takke Ha 3TOT (aKTOp BIMSET BO3PACT
ocobeit. C BO3pacTOM MHTEHCHBHOCTb U 3(-
(heKTHBHOCTH OOMEHHBIX IPOIECCOB IOCTe-
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Ta6auna 1.

Ilepeuens npaiivepos s [P B peansHoM BpeMeHH

HaumeHoBaHue resa

Ilepedyens npaiimepos

f-actin [psimoit (F): CAAGGCCAACAGGGAAAAGA
O6patubiif (R): AGGCATACAGGGACAGCACA
FABP3 [psimoii (F): CAAGTTGGCAGTATGACCAAACCC

O6pathsiii (R): TGCTGACGGTCTTAAGGGTGATG

FABP3

OTHOCHTE/bHbIH Y POBE Hb IKCMPECCi reHa

"

Mepsan rpynna (neuetb) Bropas rpynna (nedeHn)

Puc. 1. Yposens sxcnpeccuu FABP3 y
MAMOUHO20 RO201108b51 KAPNA 0ObIKHO-
eennozo (* p<0,05)

MICHHO CHIDKAeTCs, U OPTraHU3M CTaHOBMTCS
Gomnee ysI3BUMBIM K BEPOSATHBIM JOMOJIHH-
TENBHBIM BHEIIHAM CYIIPEeccopaM JTaHHBIX
MPOLIECCOB.

HaOmonaemble ypoOBHH 3KCTIPECCHH B
MIEYCHN MOTYT OTPa)kaTh BO3PACTHBIC HAPY-
MIEHUsS  [(-OKHCJICHHsI JKUPHBIX  KHUCIIOT,
BCJIEJICTBHE YETO MPOUCXOJUT HEECTECTBEH-
HOE TIOBBIIIICHNE 3KcTpeccun reHa FABP3.

Cnms3p y peIO SBISAETCS TJABHBIM dJle-
MEHTOM 3allUThl OT BHEIIHUX (pakTOpoB, a
TaKKe MapKepoM OOIIEro COCTOSHHMSI Opra-
HU3Ma pbI0. BhIsBICHHBIE YPOBHM SKCIIpec-
cuu rena FABP3 narnsinno nemoHcTpupy-
10T, YTO y MOJIOJIBIX 0CO0€H B MOIXOMASAIINX
YCIOBHAX KCHPECCHs IPOUCXOIHUT B JOCTA-
TOYHOM KOJMYECTBE, HEXKENHN y 0codeit ot 7
ner u crapme. OJHAKO CTOUT OTMETHUTD,
YTO, HECMOTPS Ha TO, YTO HaOJIOAAIacCh
TEHJCHIMSI CHIDKCHHUSI YPOBHS DKCIIPECCHU
FABP3 Bo BTOpO#i Tpymme pbIO, pa3mudus
He OBUTH CTaTUCTUYECKH JOCTOBEPHBIMU.
BbIBO/IbI

IIpu oueHke ypoOBHS SKCHPECCUM TeHa
FABP3 y xapna ob0siknoBeHHOTO (Cyprinus
carpio) B MEYCHU W CIM3H, B TPYIIIE C BO3-
pacTHBIMH oco0siMu  akcrpeccusi  FABP3
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FABP3

OTHOCHTEbHbII Y POBEHb 3KCNPECCHN reHa

Mepsas rpynna (camsb) Bropas rpynna (cauab)

Puc. 2. Ypoeenw sxcnpeccuu FABP3 ¢
CIU3U Y MAMOYHO20 NO20J106b51 KAPNA
00bIKHOBEHHO20

OblTa 3HAYMTENHHO BBINIE, YeM Yy OoJiee MO-
JOABIX OCOOEH, YTO Ha Hall B3IJISAJ MOMKET
OBITH CBS3aHO C BO3PACTHBIMH HapyIICHHS-
MU TIporiecca B-OKUCICHHS KUPHBIX KUCIIOT.
ROLE OF THE FABP GENE FAMILY
IN THE REGULATION OF LIPID ME-
TABOLISM OF THE COMMON CARP
(CYPRINUS CARPIO) BREEDING
POPULATION. Mikhaylov E. V., Cand.
of Vet. Sciences, Principal Scientific Asso-
ciate (ORCID ID 0000-0001-5457-1325),
N. V. Pasko, Cand. of Biol. Sciences, Prin-
cipal Scientific Associate, (ORCID ID
0000-0003-0513-7252), Syromyatnikov M.
Yu., Cand. of Biol. Sciences, Principal
Scientific Associate (ORCID ID 0000-0001
-9028-0613), Strelnikov N. A., Senior Lab.
Assistant, Postgraduate Student (ORCID
0000-0002-0781-7713), Selyutina M. A.,
Senior Lab. Assistant, FSBSI «All-
Russian Veterinary Research Institute of
Pathology, Pharmacology and Therapy»,
Voronezh, Russian Federation
ABSTRACT

The study of the genetic aspects of the
regulation of lipid metabolism at the present
stage is of particular importance. To develop
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a complete differentiated approach to assessing the
initiation and progression of metabolic disorders, it
is necessary to use molecular genetic markers that
allow more accurate diagnosis and control the ef-
fectiveness of the treatment.

The aim of our study was to study the role of
the FABP family gene in the regulation of lipid
metabolism in the brood stock of common carp
(CYPRINUS CARPIO).

The article presents the data on the expression
of the FABP gene involved in the regulation of
lipid metabolism. The study was conducted on one
of the farms of Voronezh region specializing in the
breeding and rearing of commercial fish. The stud-
ied breeding population was divided into two
groups, according to the age indicator. The first
group (n=06) (the main population) was formed by
individuals weighing 4-7 kg, aged 4-7 years, the
second (n=6) — individuals weighing 8-17 kg, aged
7 years and older. When studying the expression
level of the FABP3 gene in the liver, which is in-
volved in the B-oxidation of fatty acids, the follow-
ing results were obtained: in the second group, its
level was by 5.5 times higher than in the liver of
individuals of the first group. The level of expres-
sion of the FABP3 gene in mucus in the two
groups of fish did not differ statistically. When
assessing the expression level of the FABP3 gene
in the common carp (Cyprinus carpio) in the liver
and mucus, in the group with aged individuals, the
expression of the FABP3 gene was significantly
higher than in younger individuals, which in our
opinion may be associated with age-related disor-
ders of the process of B-oxidation of fatty acids.
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