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B pannee npoBejcHHOM MeTaaHAIU3€ MbI IOKA3aJIM, YTO JUIUTEILHOE BBEICHUE MEJIATo-
HUHA MUHMMH3HpPYET U3MEHECHUS B JIMIIHHOM Ipoduie, BEI3BaHHbIe aueTol. L{enbro Ha-
CTOsIIIEH pabOTHI SBIISUIOCH € TOMOIIBIO METaaHAIIN3a HCCIeoBaTh Y(Q(HEeKT MOHOTEepanun
MeJaTOHWHOM Ha mpupocT Macchl Tena (IIMT) u numeBoe moBeAeHHE Y KPBIC B 3aBH-
CUMOCTH OT aueTsl. C 3TOH 1enbo0 MBI IPOBETH MeTaaHanu3 43 myOnukanuid, ucciueny-
JOLIUX BIMSHUE MOHOTepanuu MenaroHuHoM Ha IIMT, ypoBeHb nentuna, moTpebneHue
eIIbl U BOJIBI Y KPBIC, COCPIKAIIMXCS Ha CTaHAapTHOH auete (37 myOnukanuii), a Takke Ha
JIMeTax C MOBBIIICHHBIM cojiep)kanneM (pykTo3sl (5 myOmukanuii) u xupoB (9 myoinka-
uif). ITo uToram HaIIMX WCCIENOBAHMUM, XOTSI MEIATOHMH CHI)KAJI YPOBEHb TPUIIIULIEPH-
JIOB, OOIIIETO XOJIECTEpHHA H JIENITHHA Y KPBIC, COAEPIKAINXCS Ha AUETaX ¢ JOOaBICHHEM
(pYKTO3BI ¥ )KHPOB, HO HE Ha CTAaHJAPTHOI AneTe, Tepamus MEJIaTOHHHOM IIPETsTCTBOBA-
11a Habopy MaccChl Tesa KPhIC IpH JIIo00H anere. YBeIWdeHHe D035l METaTOHUHA HE YCH-
nuBano 3¢ ¢exra Tepanuy Hy IpU OJHON U3 HCCIISIOBAaHHBIX JUeT. MBI He momydunn yoe-
JUTEIBHBIX OKA3aTeNbCTB 3aBUCUMOCTH ((exTa MeTaTOHNHA OT HCXOIHON MAacChl Tea
¥ BO3PAcTa KpbIC. BBITO ycTaHOBIIEHO, UTO HA CTAaHAAPTHOM JIMETe MENIaTOHUH yMEHbINAET
noTpebIeHUe UMK U BOIbl. MenatonuH He cHibka [IMT mpu cranmapTHO# quete, eciiu
BBOJIWJICS BHYTPHOpIonMHHO. [0 HTOramM Halmx Mcciue0BaHui, METaTOHNH MOXET ObITh
TIOJIe3eH IIPH MeTa0O0IMUeCKUX HapyIIeHHUsIX, BEI3BAHHBIX JUETOM, IIOCKOJIBKY YIIydIlaeT
MIOKA3aTelH JINIUAHOTO PO U MPEIITCTBYeT Habopy Macchl Tena. OQHAKO CHIDKe-
uue annernrta u [IMT npu npreMe MeITaTOHNHA MOXET OBITH CBSI3aHO M C OTPUIIATENBHBI-
MU To004HBIMHE 3¢ dexTamu mpenapara, 9To HyXKJaeTcs B JaTbHEHIINX HCCISIOBAHMAX.

Kniouesvle cnosa: MenaToHUH, IPUPOCT MACCHI TeNa, JIENTHH, AUETA, alNeTUT, PPyKTo3a,
KUP
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BBEJIEHUE

MenatoHuH — TOPMOH, KOTOPBII CUHTE3UPYETCS IMPAKTUYECKU BCEMU OpPraHaMu, U pe-
LENTOPBI K KOTOPOMY €CTh NPAKTUYECKU BO BCEX TKAHAX, BBIIIOJIHAET MHOXECTBO Pas3ivy-
HBIX (YHKLUH, CBA3aHHBIX C LUPKAJHBIMH PUTMaMH, METaOOIM3MOM, MOAAEPKAHHEM TO-


mailto:nat.kuzmencko2011@yandex.ru

300 KY3bMEHKO u np.

Me0oCTa3a, UIMMYHHUTETOM, C 3aIIUTON OT aKTUBHBIX popM Kuciopoza [1]. OmHako perymsmiio
CYTOUHBIX M CE30HHBIX PUTMOB CBS3BIBAIOT NPEXIE BCEr0 C MUHEATBHBIM METATOHWHOM.

Ce30HHBIC H3MCHEHHS B METa00JIM3ME TIO3BOHOYHBIX IPH €CTECTBEHHBIX (IYKTyalusax
¢oTomeproaa BBI3BaHBl MOAYJSLINEH aKTHBHOCTH THPEOHMIHBIX TOPMOHOB II0J JIeHCTBHEM
W3MCHEHHS YPOBHS MeNaTOHMHA. Tak, yMEHbIIEHHE JUTUHBI THS U TIOBBIIICHUE YPOBHS Me-
JIATOHMHA BBI3BIBAET yYMEHBIIEHHE cekpenuu tupeorpornHoro ropmona (TTIY) runoduzom
n akTuBHOTO TpuioaTuponuna (T3). YBenuueHne AIMHBI IHS U CHU)KEHHE YPOBHSI MEJaTo-
HUHA BBI3BIBACT IPOTHUBONONIOKHBIE U3MeHeHUd B ypoBHe TTT u T3 [2, 3]. lanHbIe n3MeHe-
HUS aCCOLIMMPOBAHBI ¢ pupocToM Maccel Tena (IIMT) npu ATMHHOM JHE U CO CHUXECHUEM
00111ero0 MeTabonu3Ma pu KOpoTkoM jHE [3]. B aKcreprMEHTANBHBIX UCCIICAOBAHUAX Ha-
Orroany aHaJOTHYHBIE KOJIEOaHUS THPEOHIHBIX TOPMOHOB IIPH HCKYCCTBEHHBIX BapHaIUAX
¢doToneprona WK NpHU ATUTENBHON Tepanuu MeratoHnHoM [4-9]. Kpome Toro, B 60bmoM
KOJIM4eCcTBE pabOT MOKa3aHO, YTO IK30T€HHBIH MEJIATOHMH CIIOCOOEH BBI3BIBATH N3MEHEHHMS
YPOBHS HHCYJIHMHA, ITAPaMETPOB JIUMUAHOTO MPOQUIIA, ITIOKO3bI U Macchl Tena. ITockonbky
METaaHaJIN3bl NT0KA3a]IM CHIKEHHE IapaMeTpOB JIMIHIHOTO NpOoQuIIs, MHCYIMHA U MacChl
TeJa Mocie Tepanuu MeaaToHuHoM [10—16], ceronHs MHOTME y4eHbIE pacCMaTpUBaIOT Me-
JIATOHWH B KQYECTBE AJIbTEPHATHBHOTO Tpernapara st Ipo(QWIAKTHKY | JICYCHUST METa0oIIH-
YEeCKUX HapyLIeHUH, B TOM uucie 1 oxupenus. [lo pesynasraram metaananusa [15] menaro-
HUH YMEHBIIAN Y B3POCIBIX JIOAEH Maccy Tesla, MHAEKC MacChl TeJa U OKPYXHOCTh TaJluu.
Jeduuur mMenaTtoHMHa MO JAHHBIM OJHHMX HCCJIEJOBaHUI acCCOLMUPOBAH C PE3UCTEHTHO-
CTBIO K JIENTHHY U C YBEJIMYEHHUEM MACCHI TeJla y JIIOIeH U XKUBOTHBIX, 110 pe3yibTaraM Apy-
T'HX — YMEHBIIIaeT YPOBEHb JIENTHHA U HE BBI3BIBACT YBENIHWYEHHUs Macchl Tena [3, 17-21].

B panee npoBeaennoM meraananuse [10] Mbl mokasanu, uto 3 deKTsl MeTaTOHHHA Ha
IapaMeTpsl JIMIMHUIHOTO U YIJIEBOAHOTO OOMEHa 3aBUCST OT AMEThL. Tak, y KpbIC, comep-
KAIIUXCS] HA IUETaX, 00OTaIIEHHBIX (PPYKTO30H, KUPAMU M XOJIECTCPHHOM, MOHOTEpAIHs
MEIaTOHMHOM yTHETala CHHTE3 WHCYIWMHA W YIydllaja IOKa3aTelIH JUIMUAHOTO Hpodmis
(cHWXana ypoBeHb TPUDIUIIEPHIOB U OOIIET0 XOJIECTEPHHA B OCHOBHOM 3a CUET CHIDKEHHMS
YPOBHS JINIIONPOTENHOB HU3KOH Tu1oTHOCTH). [Ipn aTOM 3(h(hekT MeraToHnHA ObIT HaNpaBIICH
B CTOPOHY MUHHMH3AIMY N3MECHEHHH B JIMITHIHOM IpOQUIIe, BEI3BAHHBIX THUETOH. Y KpBIC,
coJiepKalIuXcs Ha CTaHJApTHOM JUeTe, MEIaTOHUH He OKa3bIBaJl BIUSHUS HA YPOBEHb XO-
JieCcTepuHa, HO B OOJBIINX J03aX BHI3BAJ YBEIWYEHHE YPOBHS TPUIVIMIEPHJIOB H TIFOKO3HI.
Mo aTO¥ MpHUYKMHE MOXKHO TPEIIOIOKUTH, 4TO 3dexT MenaroHnHa Ha [IMT kpsic Takxe
Oyzer 3aBuceThb oT auethl. MccnenoBanue 3 QpekToB MenaToHMHA Ha KPbICAX HHTEPECHO MO
MPUYHHE TOTO, YTO, KaK U YeJIOBEK, KpbICa SBJISIETCS] MIIEKOIHUTAIOIIUM 0€3 YETKO BhIpaXkeH-
HOW CE30HHOCTH B (DYHKIIHOHHPOBAHWHU opranusma. L{enbio HacTosieil paboThl SBISICTCS
C TIOMOIIIBI0 METaaHajM3a uccieaoBars 3G dext MmoHoTepanuu MeaaroanaoM Ha [IMT u nu-
IIEBOE TIOBEJICHUE Y KPBIC B 3aBUCHMOCTH OT JTUETHI.

METO/Ibl UCCIIEAOBAHIA

Meraananu3 ObUI BBITOJIHEH B COOTBETCTBUH ¢ pekomeHaanusiMu PRISMA (http://www.
prisma-statement.org). [Tonck uccnenoBanuii ocymectsistian B 2022-2023 IT. Ha aHIIHHCKOM
U PYCCKOM $I3bIKaX HE3aBUCHMO JByMs JitonpMu B 6azax PubMed, Scopus, Google Scholar,
elibrary 6e3 orpanuyeHus nepuoja myonukanuu. [Tpu morncke ObUTH KCIIOIB30BAHbI KITFOUE-
BbI€ CJIOBA, XapaKTepH3YIOIUe apaMeTpsl (Macca Teja, IPUPOCT MAcChl Tela, BEC, JICITHH,
IPEJNH, 3JIUIOHEKTUH), KOTOPbIE COUETATIMCH C BO3JCUCTBHEM (MEJIATOHUH, Teparus MeJa-
TOHHHOM, HH(Y3H1s MEITaTOHHHA), 00bEKTOM HCCIIeIOBaHUs (KPBICHI, AUETa, KOPM, PPyKTO3a,
KHPBI, XonecTeprH). Kpome Toro, 10MoTHUTETBHO OBIIIM IPOCMOTPEHBI CIIUCKH JINTEPATYPBI
My OITUKaIHiA, OTOOpaHHBIX JJIS METaaHaJTH3a.

B Meraananm3 ObIIM BKJIFOUSHBI HCCIEAOBAHMUS TOJIBKO MOHOTEpAIUU MeITaTOHMHOM. OT-
Oupanuchk TONBKO pabOTHI, B KOTOPBIX KMBOTHBIE COJIEPXKAINCh B CTAHIAPTHBIX JIabopaTop-
HBIX ycioBusx (ocBemmenue 12/12 wim 14/10 nens/Houb, HOpMOTEpMUS). BBUTH HCKITFOYEHBI
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BODY WEIGHT GAIN (g)
Mean Difference
STUDY OR SUBGROUP IV, Random, 95% CI
2 WEEK
Bashandy S.A E. 2021 —
Canpolat S. 2006

Chuffa L.G. 2011
Djordjevic B. 2018
Kitagawa A. 2012 (1)
Kitagawa A. 2012 (2)
Mori N. 1989

Puchalski S.S. 2003
Terron M.P. 2013
Wolden-Hanson T. 2000
XuMF. 2001

Subtotal (95% CI)

3-4 WEEKS

Bashandy S.AE. 2021
Cam M. 2003

Chuffa L.G. 2011

Mori N. 1989

Mustonen A M. 2002
Puchalski S.S. 2003
Terron M.P. 2013
Wolden—Hanson T. 2000
Subtotal (95% CI)

5-6 WEEKS
Almabhouh F.A. 2018
Bashandy S.A E. 2021
Chuffa L.G. 2011
Leibowitz A. 2008
Mirunalini S. 2005 (1)
Mirunalini S. 2005 (2)
Puchalski S.S. 2003
Terron M.P. 2013
Wolden—Hanson T. 2000
Subtotal (95% CI)

8 WEEK

Bashandy S.A E. 2021
Cardinali D.P. 2013
Chuffa L.G. 2011
Kadry S.M. 2018
Kantar S. 2015
Korkmaz G.G. 2012
Paskaloghi K. 2004
Puchalski S.S. 2003
Terréon M.P. 2013
Wang L. 2021
Wolden—Hanson T. 2000
Zanuto R. 2013
Subtotal (95% CI)

10-12 WEEKS

Aoyama H. 1987
Bernasconi P.A. 2013 (1)
Bernasconi P.A. 2013 (2)
Obayemi M.J. 2021
Puchalski S.S. 2003
Rasmussen D.D. 1999
Terron M.P. 2013
Wolden—Hanson T. 2000
Zanuto R. 2013

Subtotal (95% CI)

15-16 WEEKS
Mendes C. 2013
Terron MLP. 2013
Subtotal (95% CI)

48 WEEK
Rasmussen D.D. 1999
Subtotal (95% CT)

Total (95% CI)

o

—3.60 [-8.50, 1.31]
[F=64%,Z=144,p=015

A

2124 [-30.66,-11.82]
"= 58%, Z =442, p<0.00001

i

—10.03 [-30.96,10.89] g

2=95%, Z=0.94,p=0.35

30,03 [-44.06,-16.00] &

12 =89%, Z=4.19, p <0.0001

—34.69 [-52.61,-16.75] g
I* = 92%, Z = 3.80, p = 0.0001

—68.88 [~109.61, ~28.16]
I = 65%,Z = 3.32, p = 0.0009 =

-

—20.61 [-27.98, ~13.24]
2= 96%, Z = 5.48, p < 0.00001 4

T

100 -50
[More in control]

s o
[More in therapy]

Puc. 1. Biusaue Tepaly MEJIaATOHUHOM Ha IPUPOCT MACCHI TE€JIa KPBIC, COACPKALIUXCSA Ha CTaHI[apTHOI‘;I JUCTE.
Meraananu3 cienan 6e3 JTOTIOTHUTEIEHOM CTaHIapTU3alKH 110 J03€, CHOCOﬁy Y BPEMCHU BBCICHUA MCJIATOHWHA.
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HCCIIEIOBaHNS, B KOTOPBIX KPBICH HAXOIMIHMCH IPU IIOCTOSHHBIX WM HENPOIIOPIINOHAIBHO
JJIIUTCIBbHBIX TCMHOTEC HUJIM OCBCIICHUHU. Ecnmu B ny6n1/u<au141/1 HC 6])1.]'11/1 YTOYHCHBI YCJIOBUS
CONIepKaHUs, TO MBI CYATAJIH, YTO KMBOTHBIEC CONECPIKAIIMCH B CTAHIAPTHBIX JIAOOPATOPHBIX
ycoBHsAX. Taxke Mbl HCKIIIOYHIIN 3KCIIEPUMEHTAIbHbIE PAOOTHI, IOCTABICHHBIC Ha JIMHHUAX
KpBIC, YyBCTBUTEIILHBIX K M3MEHEHHIO (oTonepuozaa (Harpumep, Fisher) u ¢ renernueckumu
HapyIIeHusIMH MeTabonm3ma (Harpumep, Zucker). beutn uckiroueHs! paboThl, HCCIIEayTo-
IIMe BIUSHUE MEJAaTOHWHA Ha MOJETH IuabeTa/MeTaboNINYecKoro CHHAPOMA, BBI3BAHHO-
'O BBCACHUEM TOKCHYHBIX BCIIICCTB. MpI BKIIIOYHIIM B ME€TaaHaJIU3 HCCJIC0BaHusA, IMPOBE-
JICHHBIC TOJBKO HA WHTAKTHBIX MM JIOKHOOIEPUPOBAHHBIX JKMBOTHBIX. BBUTH HCKITFOUYCHBI
PaboTHI ¢ HCIOIb30BAHHEM HOBOPOXKICHHBIX KPBICAT U OepeMeHHBIX caMoK. B craructu-
YeCKUH aHain3 He ObUTM BKIIIOYEHBI pa0oThI, Uccieaytomue 3PQekTsl MeIaToHHHa MpU
LEHTPabHOM BBelleHMH. Kpome Toro, HCKITIOYanuch MyOInuKaluy, B KOTOPBIX Pe3ylbTaThl
OBUTH O0TOOpa)keHBI B HETIOHATHOH (hopMe, HE MO3BOJSIOMICH OICHUTH CpeHee 3HAYCHUE
u SD/SEM.

U3 oToOpaHHbBIX paboOT MBI U3BJICKAIN JaHHbIC 10 Macce Tea KphIC (B rpaMMax) B Hava-
JIe ¥ KOHIIE/Ha JTale TepaIny, 3aTeM pacCUnThIBaIN B TpaMMax [IMT (kak pasHUIY MEKIY
Maccoil Teia B KOHIE/HA dTare Tepaluu M MaccoM Tela repej HadaioM Tepanuu). Kpome
TOTO0, OBIITM M3BJICYEHBI JAHHBIC IO KOJIMYECTBY MOTPEOIsIeMOi UM (B I/A€Hb) U KOJIHIECT-
By HOTpebIsieMOoii BOBI (B MJI/I€HB) B KOHTPOIIBHOW TPYTINE U B TPYIIIE KUBOTHBIX, KOTOPHIE
IMpUHUMAJIU MEJIAaTOHWH. Taxxe 6])1.]'1[/[ HM3BJICYCHBI JAHHBIC 110 YPOBHIO JICTITUHA, aTUTIOHCK-
THHA W TpenuHa. Eciu naHHble ObUTH MPENCTaBICHBI OTACIBHO TS CAMIIOB U CAMOK, TO MBI
PacCUMTHIBAIN CperHee apu(pMETHIECKOE.

[Tpu npoBeaeHNK MeTaaHalIM3a Mbl OT/IEJILHO UCCIIEJOBAIIU KPBIC HAa CTAaHJAPTHOH JHETe,
Ha I1eTe C MOBBIILCHHBIM COACPKaHUEM (PPYKTO3bI, Ha IUETE C OBBIILCHHBIM COIep)KaHUEM
KHUPOB W Ha JaueTe, o0orameHHoi xonectepuHoM. Jlanee MbI OOBEIUHSIN JTaHHBIE B CyO-
IPYyIIIbL IO BPEMEHU TEPAlUU MEJIATOHUHOM. IIpu 10CTaTOuHOM KOJIMYECTBE UCCIEN0BAaHUI
OBbLT POBENCH aHAIM3 3aBUCUMOCTH d((eKTa OT JO3bl U crocoba BBEACHHS MEJIATOHHHA.

MetaaHann3 pe3yibTaToOB MCCIESIOBAHMUN OBUT MPOBEICH C MOMOIMIBIO CTAaTHCTUYECKOH
nporpammbl Review Manager 5.3 (Cochrane Library). /lns aHanu3za Obl1 MCIIONB30BaH
inverse variance tect (Mean Difference). ['ereporeHHOCTh BKITIOUEHHBIX B METaaHAIU3 HC-
CIICIOBaHUI yCTaHABIMBAIN 10 KpuTepuio I2. Beibop mMomenu QUKCHPOBAHHBIX I paH-
JIOMH3HPOBAHHBIX 3((PEKTOB OCYIIECTBISUIN B COOTBETCTBUU C pekoMeHmauusamu [22]. st
OLIEHKH CTAaTHCTHYECKOW 3HAYMMOCTH CYMMapHBIX PE3yJbTaToB MpUMeHsM Z-Tect. [Ipen-
B3ATOCTh IIPU OTOOpE IMyOJIHMKALWi MpPOBEPsUTH ¢ IOMOIIBIO rpaduka-BOpoHKH. JloBepH-
TeNBbHBIA HHTepBaI — 95%. Pazmiuans cuuTamuch CTaTHCTHYECKH 3HAUMMBIMU TIpH p < 0.05.

PE3VJIBTATBI UCCJIEAOBAHUA

Bcero 6pu1a Hatinena 621 pabora (12 0630poB TuTEpaTypHI), HCCIACAYIOMIas BIUSIHUE Me-
naronrHa Ha [IMT u numieBoe noseaeHue kpoic. [ metaananusa 0bu10 0T0Opano 43 my0-
mKaryH [ 5, 18, 23—-63]. OcHOBHBIE XapaKTEPUCTHKH UCCIIEJOBaHNH IIPEICTABICHEI B TA0M. S
(JomoHUTETHHBIE MAaTEPHAIIBI).

IMpu Teparnmu MmenaroHuH BBoxwiics B no3ax or 0.03 mo 50 mr/kr/neHs B TedeHHe
1-48 menmenb. OCHOBHBIE CITOCOOBI BBEACHHUS OBUTH OpajbHO (C IMUTHEBOW BOMOW HIIH Yepe3
30H/I) ¥ BHYTPHUOPIOIINHHO, HO B TPEX UCCIECIOBAHHUAX OBLIO HCIOIH30BAHO ITOIKOKHOE BBE-
nenue [29, 30, 47] u B omHOM [33] — BHYTpUBEHHOE.

Cmanoapmuas ouema

Bbuio orobpano 37 paboT, B KOTOPBIX MCCIIEAOBAINCH KPBICHI, COJlep KaInecst Ha CTaH-
nmaptHo# muere. B 29 paborax O6pumn npencrasineHs! qanasie o [IMT, B 16 — o xonmndecTse
noTpednsgeMoi iy, B 12 — o konnvectBe NoTpedisiemMoii Boabl, B 10 — 00 ypoBHe JienTHHA
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FOOD INTAKE (g / day) WATER INTAKE (mL / day) LEPTIN (ng/mL)
Mean Difference Mean Difference Mean Difference
IV, Random, 95% CI IV, Random, 95% CI IV, Random, 95% CI
STUDY OR SUBGROUP
WEEK "
Canpolat S. 2001 L
Subtotal (95% CI)
2 WEEK
Ahmed H.H. 2005 S
Canpolat S_ 2006 4 R
Diordjevic B. 2018 s e
Kitagawa A. 2012 (1) b
Kitagawa A. 2012 (2) 029 [-0.45,~0.13] ~031[~0.76,0.15] b
20 [0.45,~0.13] ,0.15 0,02 [0.34, 0.30)
Subtoal (93%.C1) = 0% Z=357.p=00004 | F=0%2=133,p=018 pzo%,zzor[u,p:ogol ¢

4-5 WEEKS
Bojkova B. 2008
Montano M.E. 2010
Mustonen A M. 2002
Subtotal (95% CI)

= —2.08 [-10.29, 6.14]
3.64[-8.55,129] e 17 = §5%. 7 = 2
2=95%,2=145p=015 Fotiez=030,p700

8-9 WEEKS
Chuffa L.G. 2011
Kantar S. 2015
Peschke E. 2010
Promyo K. 2020
Rios-Lugo M.J. 2010
Wang L2021
Zanuto R. 2013 189 [—4.27, 0.4
Subtotal (95% C -102[-187,-0.18] @ 2= 86%, Z = 2

¢ D P29 22247 p 00 12 =86%,Z=155,p=0.1

]

9] - 1.05[~0.70,2.80] g
2 F=93%2Z=118,p=024 |

10-12 WEEKS
Bojkova B. 2008
Dhanabalan K. 2020
Obayemi M.J. 2021
Puchalski $.5. 2003 e
Wolden-Hanson T. 2000 —
Zanuto R. 2013 1.01 [-2.48, 0.46]

Subtotal (95% CD) —0.23[-2.06,1.61] <> ~131 [=434, 1.72] i F=T1%Z=135p=015 T

F=78%,Z=024,p=081 I#=68%,2=085,p=040 RS

!

15-16 WEEKS

Dhanabalan K. 2020
Mendes C. 2013 —— - E—
Nduhirabandi F. 2011
Terron MLP. 2013 =<

|
|

Subtotal (95% CI) —133[-3.20,054] < 2.40,036] <@y | e ———
=22%,Z=139,p=0.16 F=0% 45,p=0.15
48 WEEK
Rasmussen D.D. 1999 ————
Subtotal (95% CI) R
—0.98 [-1.71,-0.25) —147 [-2.53,-0.40) —0.03 [-0.38,0.32]
Total (95% CI) I =78%,Z=2.62,p=0.009 ¢ IF=178%,Z=2.70,p=0.007 @ IF=84%,Z=0.15,p=083 ¢
10 5 5 10 0 5 5 10 4 -2 ]
[More in control] [More in therapy] [More in control] [More in therapy] [More in control] [More in therapy]

Puc. 2. BiusiHue Tepanui MEJTaTOHHMHOM Ha TOTpeOlIeHre KOpMa M BOJBI, HA YPOBEHD JICITHHA Y KPBIC, COIEP-
JKaIlUXCSl HA CTaHAApTHOM auere. MeTaaHanus cliesiad 0e3 JONMOJIHUTENIBHOM CTaHapTU3alMu 110 J103€, CIoco0y
1 BPEMEHHU BBEJICHHSI MEJIATOHHHA.

(tabi. S). McxomHblil BO3pacT KpbIC Kojebascs ot 1.5 mo 12 MecsiieB, OOJBIINHCTBO JKU-
BOTHBIX ObUTH 2—3-MecsSYHOTO Bo3pacta. VcxomHas Macca Tena KpbIc Konebamach oT 155
10 580 r u B cpenHeM coctapisuia 275 + 112 r (M £ SD). B koHTponbHO#H rpyIine noTpede-
HHUe KopMa 06110 23 + 5 1/1eHb, oTpedaeHne BOabl — 35 + 9 Mi/IeHb. MeTaTOHHH BBOIIIICS
kpeicam B o3¢ 0.03—30 mr/kr/nens B reueHne 1-48 venens. K 8—16 negensam [IMT B koHT-
posbHOIt Tpymme O0bu1 106 £ 91 1, menaronun cHrkan [IMT B cpemnem Ha —34.56 [—46.12,
—23.00] T (I> = 92%, Z = 5.86, p < 0.00001) (puc. 1), uTo cocTaBmswIo MPUOTIUTENHHO 9.4% oT
Macchl KpbIC B KOHTpOIbHOH rpymie (402 + 102 r). Kpome Toro, Ha (hoHe Teparuy MeJIaTOHHHOM
oTMevasach TeHISHIUS] YMEHbIIEHNUs TOTpedaeHus kopMa U Boasl (puc. 2). [1o naHHBIM 1my-
ONMKanmii, ypoBeHb JISIITHHA IMeT 0oIbIoit pa3opoc: ot 0.54 [27] mo 13 ur/mn [5], Mmeanana —
5.8 Hr/mMi. MeraaHanu3 He BBISIBIJI OJHOHAIPABJICHHBIX TEHAECHIWH W3MEHEHHMsS JICTITHHA
MOCJIe TEPANUU METATOHUHOM (pHC. 2). MBI He MOIyYHIIN YOS TUTENbHBIX JJOKa3aTeIbCTB 3a-
BHCUMOCTH d(PQeKTa MenaToHnHa (TP 8-HEeOeNbHONW Tepaii) OT MCXOJHONH Macchl Tela
u Bo3pacTa Kpbic (Tabi. 1). J[Ba nccnenoBaHus He BBISBUIN 3aBUCUMOCTB d(dekTa Menaro-
HUHA OT TI0J1a JKUBOTHEIX [27, 47].
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Tabanna 1. 3aBHCHMOCTB OT HCXOAHOH Macchl Tella U Bo3pacTa ddexra 8-HeqeapHOH Teparin
MEJIaTOHWHOM Ha IIPHPOCT MACCHI TeNa Y KPBIC, COAEPIKAIINXCS Ha CTAaHJapTHOI aneTe

b g g s é B =
= = 2|2 3 5 E 8 ) L,
© o

sz | 28558 |S|35¢ ¢ = g w| | 7
S5 |25 S|888|2|e% 8 3 23
T & |0 % 8 |= 8 = S r = £ o &
8-51 -36.46

148 1.5-2 2 16/16 88 | 1.96 0.05
Hesenst [=72.97, 0.05]
8-s1 —28.26

254 2-3 6 54 /52 0 | 423 | 0.0001
Hezens [-41.35,-15.17]
8-s1 -27.75

480 9-12 3 40/39 52 | 5.39 | 0.00001
Hesemst [-37.84,-17.66]

Be3 ydera mpogomKUTeTbHOCTH TEparu MakcuManbHoe cHmkeHrne [IMT oTmedanoch
IIPU 103€ MEJIaTOHNHA 2—6 MI/KI/IeHb, IpH BBEJCHUN MEJIaTOHMHA C IIUTHEBOH BOJOH, IpH
BBEJICHHUU TIepel] WK B TEMHYIO (asy (Tadu. 2, puc. 3). [Ipn BHYyTpHOpIOIIMHHOM BBEACHUN
W [P BBEICHHUHM JI0 MONYIHS MEJIATOHHWH HE CrocoOcTBOBaN cHIbKeHHo [IMT, ognako mpu
BHYTPHUOPIOIINHHOM BBEICHUH IO JaHHBIM JIBYX paboT [32, 53] MenaToHUH yMEHBIIal Ho-
Tpebnenue xopma (Tabi. 2). Ciemyer OTMETUTH, YTO B OOJNBITMHCTBE PadOT, I1ie MEITaTOHUH
BBOJIMJICS B CBETIYIO (ha3y, €ro BBOMWIN BHYTPHOPIOMHUHHO. [1o 3TOl npuunHe accommanus
BpPEMEHHU BBEICHHS C dPQPEKTOM SBISIETCS HeyOeauTenbHOW. OOHAKO BHYTPHOPIOMIMHHOE
BBEJICHUE MEJIATOHHMHA TIEpe] WU B TEMHYIO (Dasy Takke He BBI3BIBAIO yMeHbIneHus [IMT
[32, 44], a mo nanubIM [44] naxe yemmuuBano [IMT. MakcumansHOE CHIDKCHHE TIOTpeOIe-
HUsI KOpMa OBUIO IPH MCIIONB30BaHUM MeJaToOHMHA B J1o3e < | mr/kr/mens (Tabim. 2). Mak-
CHUMaJIbHO€ CHI)KEHHE NOTpeOseHHs: BOAbl ObLIO IPH UCIIOIb30BAaHUM MEJIATOHHHA B J103€
2—6 mr/kr/nens (Tadm. 2).

[Ipu crangapTHU3ayy IO CPOKaM TEPAINH BBEIEHIE MEJIaTOHWHA B TEUEHHE IBYX HE/IENb
B 03¢ < 2 mr/kr/mens ymensmano [IMT, a mpu no3e > 5 Mr/Kr/neHs — He3HAUYNTEIHHO yBe-
mmauBano. OgHako Ha 8- Hezese Tepaniy METaTOHIH He3aBUCHUMO OT 03Bl cHInKai [IMT,
HO 3Ha4YMMO TIpu OoJiee HU3KOM fo3e (Tadm. 3).

Jluema, obocawennas ¢pyxmosou

Bb11o oTo6paHo 5 paboT, B KOTOPBIX MCCIEAOBAIIMCH KPBICHI, COAEPXKALIUECs Ha JHUETE,
oOoramieHHoi GpyKTO30M, KOTOpast 100aBisIack B KOPM WIIM MUTHEBYIO Boxy. B 5 paborax
Obutn nipezcrasnensl qanHbie o [IMT, B 1 — o konuyecTBe notpedisieMoid iy, B 1 — 0 Ko-
JMYecTBe NOoTpednsiemMoil Bozbl, B 1 — 00 ypoBHe sentuHa (Tabn. S). McxomHslil Bo3pacT
KphIC ObLT 2—2.5 Mecsia, ucxoganas Macca tena — 258 + 21 . Bo Bcex pabotax, kpome ofl-
HOW, BBeJIeHHE (PPYKTO3BI M MENaTOHMHA HAYMHAIOCH OMqHOBpeMeHHO. B pabote [40] Tepa-
ITUSI MEJIATOHMHOM HadHWHAJIACh 4epe3 4 HEAEIH COEPKAHMUS KPBIC Ha ANETE, 000TAICHHON
bpykTO30ii. MexaToHUH BBOMWICS KpbicaM B 103¢ 1-30 mr/kr/neHs B TeueHue 2—10 Henems.
K 4-10 nmenenssm I[IMT B koHTpONBHOM rpymnme 6601 168 + 70 1, MenartoHuH cHikan [IMT
B cpeaneM Ha —29.41 [-59.74, 0.92] r (I = 47%, Z = 1.90, p = 0.06) (puc. 4), 4TO COCTABISIIO
MPUOTU3UTEIHLHO 7% OT MAacChl TeJia KPhIC B KOHTPOJBHOM rpymme (425 + 88 r). be3 yuera
MPOJOJKUTENLHOCTH TEPAITUK YBEJIHMUYSHUE 103bl MEJaTOHUHA HE yCHINBaIIO 3B EKT Tepa-
nuu (puc. 3). Biusiane crioco0a 1 BpeMeHH BBE/ICHHS MeJIaTOHUHA Ha d(PQEKT Tepariuu Mbl
HE HCCIIEJOBAIIN U3-3a HEJIOCTATOYHOTO KOJIMUYECTBA PaloT.
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Taomauua 2. BimsHue 10351, crioco0a ¥ BpEMEHU BBEJICHUSI MEJIATOHMHA Ha IIPHPOCT MACCHI TEJa,
noTpebJIeHNne KOpMa 1 BOZBI, yPOBEHb JICTITHHA Y KPBIC, COEPIKAIINXCS HA CTAHIAPTHOH IreTe
(aHanu3 mpoBeeH 0e3 JOMOMHUTENFHON CTaHAAPTH3AINH )
3 2
3 < & =
Tz = jor] IS )
£5| 2 23 :
g 5| o x o = g I,
S 5 a4 8 S = g o Z p
RSl 5E|2| 2% = %
g5 = o 9 5 = =
3 E = X 5] = 2 =
= B < = ol QO =
g8 8<% &5 2
= & X 2 o = O
IIpupocT Macchl Tena Ha CTaHIAPTHOM JHETe
-17.98
<1 mr/kr/gess | 2-16 0.04-1 11 121/123 95 | 4.51 | 0.00001
[-25.81,-10.16]
-30.16
2—6 mr/kr/gens | 2-15 2-6 9 91/88 96 | 3.29 0.001
[-48.13,-12.19]
> 10 mr/kr/ -12.55
2-11 10-30 11 83/81 91 | 1.45 0.15
JIeHb [-29.50, 4.41]
BHYTPHOPIO- -2.56
YTPHOP 2-11 0.2-17 13 102/96 72 | 0.51 0.61
IIUHHO [-12.48, 7.36]
—1.45
MTOAKOKHO 24 0.5-2 2 28/30 0 9.3 0.00001
[-1.76,-1.14]
C IIUTHEBOM -32.05
2-16 | 0.04-30 | 12 | 139/138 93 | 7.25 | 0.00001
BOJIOM [-40.71,-23.38]
-23.86
yepes 30HA 8u 12 4-20 4 34/34 95 | 1.59 0.11
[-53.18, 5.46]
B CBETIIYIO -1.78
2-12 0.2-17 6 38/34 61 | 0.33 0.74
¢bazy [-12.48, 8.92]
nepen 1 B TeM- —11.43
2-16 0.5-30 8 95/97 94 | 1.56 0.12
HyI0 azy [-25.82,2.95]
Ilorpebnenne kopmMa Ha CTAaHAAPTHOMU TUETE
-1.92
< 1 mr/kr/nenn 1-16 0.04-1 8 104/106 87 | 3.18 0.001
[-3.11,-0.74]
0.33
2—6 mr/kr/oens | 4-15 24 6 68/68 69 | 0.35 0.73
[-1.54, 2.20]
> 10 mr/kr/ -0.26
8-16 10-20 3 33/33 23 | 0.51 0.61
JICHb [-1.25,0.73]
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Oxonuanue maon. 2
£ =
34 N 5
€ =| E s E g
A »* :
g X S < o 3 |
E 2| 8 2 = S = S Z p
=R, = = = 2 F = %
2 = S 3 Ao =
s = = X o = 8 =
SO < = o1 QL = =
B 8E 35| &5 2
E 2| X = o = O
BHYTpHOPIO- -1.96
8 1-5 2 20/20 0 | 3.40 | 0.0007
IIUHHO [-3.09, -0.83]
—-0.30
TIOJIKOXKHO 2-4 0.5-2 2 28/30 0 | 3.65 | 0.0003
[-0.46,-0.14]
¢ IIUTHEBO -1.55
2-16 | 0.04-10 | 9 133/133 78 | 2.71 0.007
BOZIOM [-2.68,-0.43]
1.72
yepes 30H7 8u12 4-20 3 24/24 81 | 1.03 0.30
[-1.53, 4.96]
Tepes ¥ B TeM- -1.41
2-16 | 0.5-10 10 | 126/129 81 | 3.29 0.001
HyH0 (hasy [-2.25,-0.57]
[lorpebnenue Boabl HA CTAHAAPTHOHN TUETE
-1.29
<1 wmr/kr/penp | 1-16 | 0.04-1 7 85/88 71 | 2.13 0.03
[-2.48,-0.11]
—4.85
2—6 mr/kr/mens | 9-15 2-4 3 32/32 0 | 6.52 | 0.00001
[-6.31,-3.40]
> 10 mr/kr/ —0.16
8-16 10-20 2 23/23 51 | 0.22 0.83
JIEHb [-1.63, 1.31]
¢ IIUThEBOM -1.57
2-16 | 0.2-10 8 106/107 80 | 1.61 0.11
BOJIOM [-3.48, 0.35]
-2.49
yepes 30H1 8ul2 4-20 2 14/14 41 | 0.96 0.34
[-7.58, 2.60]
Tepes v B TEM- -1.44
2-16 | 0.5-10 9 108/111 82 | 2.48 0.01
HyI0 (azy [-2.58,-0.30]
Jlenrtun (Hr/MT)
-0.21
<1 wmr/kr/nenp | 2-12 0.04-1 5 47/50 1.26 0.21
[-0.54, 0.12] 78
0.57
>3 mr/kr/mens | 2-16 3-10 5 35/35 79 | 1.75 0.08
[-0.07, 1.21]
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Taéauua 3. 3aBUCHMOCTD OT 1036l A dexTa Tepanuy MeIaTOHNHOM B TedeHHe 2 U 8 Hellellb Ha
HPUPOCT MAcChI Tena (T) Y KPBIC, COIEPIKaIMXCsl Ha CTaHIAPTHON UeTe

>
= g SO
=] . o L
I o 2 o o &
& =) 2l g = 2, = 3
= a5 3
= 5! 2| B £ 2 = 2 0 Z p |, §E
w S 8| = o 3 %0 E o
5 o B & £ S T s R
o < < ol Q 8 = SO =R
3 S E 3|85 | &% 2 23S
) N = o = = O 4 « = a 5
2-51 <2 mr/ -6.55
7 69/70 71 | 2.25 | 0.02
Hemens KI/IeHb [-12.24,-0.86]
0.07
2-5 > 5 mr/ 4.00
5 35/32 24 | 0.81 0.42
Hezens KI/J€Hb [-5.71, 13.71]
8-51 <3 wmr/ -33.15
6 70/69 92 | 2.96 | 0.003
HeIeIs KT/ieHb [-55.07,-11.23]
0.55
8-51 > 10 mr/ -22.68
5 42/40 91 | 1.66 | 0.10
Hemens KI/IeHb [-49.42, 4.05]
Mean Difference
STUDY OR SUBGROUP i - i
MELATONIN = 6 mgkg/day
High fat diet —33.67 [-73.80, 6.46] r
High fructose diet —62.95 [-134.59, 8.69] I
Standard diet —19.92 [-27.10, -12.74] =
Subtotal (95% CI) —20.76 [-27.79, -13.72] ¢
Heterogeneity: Tau® = 0.00; Chi*=1.78,df =2 (p = 0.41); F = 0%
Test for overall effect: Z = 5.78 (p < 0.00001)
MELATONIN 2 10 mg/kg/day
High fat diet —13.12 [-22.52, -3.72] e
High fructose diet —16.22 [-29.58, -2.86] ==
Standard diet —12.55 [-29.50, 4.40] =1
Subtotal (95% CI) —13.87 [-20.88, —6.87] A4
Heterogeneity: Tau® = 0.00; Chi* = 0.17, df =2 (p = 0.92); I* = 0%
Test for overall effect: Z = 3.88 (p = 0.0001)
Total (95% CT) —17.30 [-22.26, 12.34] . ¢ , )
Heterogeneity: Tau? = 0.00; Chi* = 3.80, df =5 (p = 0.58);: I* = 0% 100 -80 50 100
Test for overall effect: Z = 6.83 (p < 0.00001) [More in control] [More in therapy]

Test for subgroup differences: Chi* = 1.85,df =1 (p =0.17). F =45.9%

Puc. 3. 3aBHCHMOCTB OT JI03BI MEIAaTOHWHA CHIDKEHHMS IIPUPOCTA MACCHI (B IpaMMax) y KpBIC IPH Pa3IUIHBIX JH-
erax. MeTaananus cienaH 0e3 JOMONHUTENFHOH CTaHAAPTU3AIHY [0 CIIOCO0Y U BpeMEHH BBEICHHS METaTOHHHA.

ITo pesynbraram omnoi paboTsl [39] oboramenne aueTs (GPYKTO30H YMEHBINAIO I10-
TpeOyeHne KopMa M YBEJIMYNBAJIO TTOTPEOJICHNE BOABI, a TEPAIHs MEJIATOHWHOM HE OKa3bl-
BaJIa CYIIECTBEHHOTO BIIMSHUS HA 3TH MOKa3aTenn. B oxHOIl pabore Habmogamm 10303aBH-
CHMO€ YMEHBIIIEHUE YPOBHS JICITUHA MTOCIe 2 Helelb BBeAeHns Mmenatonuna [40] (puc. 4).

Juema, obocawennas srcupamu

Bruto otobpano 9 paboT, B KOTOPHIX MCCISIOBAINCH KPBICH, CoAepiKaluecs Ha AUETE,
00O0TaIleHHO pa3TMYHBIMH TUILEBEIMH )KUpaMu. B 6 pabGotax ObUIM IpeACTaBIICHBI JaHHbIE
o I[IMT, B 4 — 0 xonu4ecTBe MOTPEOIIEMO#l MUIIHU, B 2 — O KOJIUYECTBE MOTPEOIIEMOi BOIHI,
B 4 — 00 ypoBHe jenTuHa (Tabdmn. S). B 5 uccnenopanusx [18, 26, 49, 50, 55] BeicokoxupoBast
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JIUEeTa U Tepalusi MeJIaTOHHHOM HaYMHAINCH OJHOBPEMEHHO, CPEAHSSI Macca Tejla KpPBIC CO-
CTaBIIsUIa K MOMEHTY Hadaia BBeneHus menarornHa 290 + 130 . B npyrux 4 nccregoBaHusx
[33, 34, 58, 61] BricOKOkHpOBas qUeTa HauMHANACh 3a 4—12 Hemenb 10 Havalla Teparuu
1 TIPOIIOJDKAIach BO BpeMs TEpaIlH, CPESAHSS Macca Tela KPbIC COCTAaBIsUIa K MOMCHTY Ha-
yaya BBeieHUs MenaronnHa 398 + 202 r. MenaToHuH BBOIWICS KpbIcaM B o3¢ 2—50 mr/Kr/
neHb B TeueHune 2—12 nenens. K 6—12 nenensam [IMT B koHTpOnbHOH rpymme Obi1 109 + 45
1, MmenaronuH cHkan [IMT B cpearem Ha —29.70 [-48.70,-10.70] r (2= 93%, Z=3.06, p =
0.002) (puc. 5), 4TO COCTABISIIO MPUOTUIUTEIBHO 5.5% OT Macchl Tena KPbIC B KOHTPOIBHOMN
rpynme (540 + 238 r). be3 yueta npogoKUTENBHOCTH TEPAallMK YBEIUYEHUE 103l Mea-
TOHMHA He ycunuBajio 3ddekr Tepanuu (puc. 3). Biusuue crmocoda u BpeMeHH BBEICHUS
MellaTOHUHA Ha 3(QQEKT Teparuy Mbl HE MCCIIEOBAIN W3-32 HEJIO0CTAaTOYHOTO KOJINYECTBa
paboT.

'Y KOHTPOJIBHBIX KPBIC, COIEPKAIINXCS Ha JKUPHOM ANeTe, TOTpebIeHne MUy 06110 25.2 +
+ 16.9 r/nens, Boner — 30.8 + 2.8 mu/nens. [1o pesymsratam 4 paboT Tepamus METaTOHHHOM
HE3HAYUTEIHHO YMEHbIIala MmoTpedieHne kopMa, Ho He BOAHI (puc. 5). Y KpbIc, comepika-
IUXCS Ha )KUPHOH JHETe, YPOBEHB JenTHHA uMen pazopoc ot 7 [18] mo 21 ur/ma [55] (me-
nmuana — 19 HIr/MIT) ¥ CYIIECTBEHHO CHIDKAJICS IIPH BBEJACHWN MEJIATOHWHA JTOJIBIIE 2 HEJENb
Ha —4.28 [-8.04, —0.53] ar/ma (I = 83%, Z = 2.24, p = 0.03) (puc. 5).

Bruta HalifieHa Bcero oHa pabota [46], B KOTOPOI UCCIICA0BAIOCH BIUSHAC MEJIaTOHUHA
Ha [IMT kpsic, comepKaimuxcsl Ha JueTe, 00OTaIeHHON X0IeCTepUHOM. Pe3ynbrarhl 3TOi
paboThI 1MOKa3aiy, YTO MEJaTOHWH, BBOJUMBIM B TeueHHe 3 Helenb B no3e 17 MI/Kr/neHb
BHYTpHOpIomnHHO, He u3MeHs1 [IMT y kpbIc npu qo06aBieHUH XOlecTepUHa K CTaHAapT-
HOW nuete. JIaHHBIX OTHOTO MCCIIEIOBAHMS HEIOCTAaTOYHO I METaaHaIN3a U KaKUX-THO0
BEIBOZIOB.

Hamwu 65110 HaWiAGHO CUIIIKOM MaJIo TSI IPOBEJCHUS MEeTaaHaIi3a My OIMKanii, uccie-
IYIOINX N3MEHEHUE YPOBHS aJUITIOHEKTHHA U TPENTUHA TIPH TePAITHH MEIIaTOHUHOM.

OBCYXXIEHUE PE3YJIbTATOB

IIpoBeneHHBIN HAMU METaaHANIHU3 MOKAa3all, YTO MPOJOKUTENbHBIN IPUEM METaTOHUHA
CHOCOOCTBYET yMEHBUICHUIO MTOTPEOICHNST KOpMa U BOJIBI, a TAK)KE 3HAYUTEIILHOMY CHIDKE-
nuro [IMT y kpblc, copepamuxcs Ha craHnapTHoi nuere. Kpome toro, ects HaOmone-
HUS, YTO TE€paIus MEJIAaTOHWHOM YBEIWYHBAaJIa IBUTATEIBHYIO0 aKTHUBHOCTh Y KPbIC B HOYHOE
BpeMsI, UTO TaKKe MOIIO ObITh mpuunHON ymenbuienusa [IMT [57, 60]. B nauane tepamnuu
OTMEYaJICS J10303aBUCUMBIN 3 dekT MenaroHnHa. Tak, dyepe3 2 HeAeNu Tepamuu MelaTo-
HUH B 03¢ < 2 mr/kr/nens ymensmman [IMT, a B mo3e > 5 Mr/kr/neHs, Ha000POT, HE3HAYN-
TeNBbHO yBenmumuBail. Uepes 8 Hemenb Tepanuu Ipu 1000 103e MeTaTOHWHA HaOIII01aIoch
ymenbiieHue [IMT. MHTEpecHO OTMETUTh, YTO Halll MPENbIAYIIMA METaaHaIM3 MOoKa3all,
YTO Yepe3 2 HeNeNIN Teparuy MEJTATOHWH B BBICOKMX J103aX BBI3BIBACT YBEIMUCHUE YPOBHS
TPUIIAIEPHJIOB, TIIIOKO3EI M MHCYMHA. OHAaKo yepe3 8 HeleNnb Tepanuy 3ToT 3P HeKT yxe
orcytcTBoBasl [10]. Takxke y Jsrofeil yMmMeHbLIEHHME Macchl Tejla, MHAEKCa Macchl Teja
W OKPY>KHOCTH TaJIMM OBUTH CYIIECTBEHHBIMH IIPU HM3KHMX J103aX MEJAaTOHMHA, HO HE NpH
BeIcokuX [15]. Kpome Toro, Ham meraaHaiau3 rmokasai, 4Tto 3QQeKT MeJIaToHHHA 10 CHH-
xeHno [IMT nonHOCThIO OTCYTCTBOBAJN NPH €ro BHYTPHOPIOIIMHHOM BBEICHUH. AHa-
JIOTHYHO, MO pe3yJbTaTaM paHee MpoBeAcHHOro MeraaHaim3a [10], BHyTpHOPIOMIMHHOE
BBEJICHHE MEJIAaTOHMHA OBUIO aCCOIMMPOBAHO C YBEJIHMUYEHHEM YPOBHS TPHUIIHUIICPHIOB
U IVIIOKO3bI IPU CTaHAApTHOH auete. [1o pe3ynpraraM HalIMX METaaHAJIU30B M 110 JIUTEpa-
TYPHBIM JaHHBIM 71033, CIIOCO0 BBEICHMS, ONPEACISAIOMNI ONOAOCTYTHOCTD, a TAKXKE IHUp-
KaJIHbIe M3MEHEHUs] B METa0O0IM3Me MOTYT OKa3bIBaTh BIWSHHS Ha 3P(EKTH IK30I€HHOTO
Menaronuna [10].

U3BecTtHO, uro IIMT KpBIC 3aBHCHUT OT BO3pacTa U UCXOAHOM Macchl Tena. [Ipogomku-
TEJIFHOCTB ’KU3HHU J1a00PaTOPHBIX KPBIC COCTABIAET B CpeHEM 2—3 rofia, KpbICEl MOTYT yBe-
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JUYUBATh MacCy Tena B cpeqHeM 10 20—24-MecsiTgHOTo BO3pacTa, 3aTeM Macca Tella OCTaeTCs
MIOCTOSTHHOW MJIM yMEpeHHO cHipkaercs. Camast Boicokast ckopocTh [IMT y xpeic HaOmona-
eTcs 10 MOJIOBOTO co3peBaHus (10 2 Mecsies), 3ateM ckopocTh [IMT Xots u cHuKkaercs,
HO OCTaeTcs BBICOKOHM 10 5—6 MecsIes, mocie 6 MecsIeB Macca Tejla MOXKET YBEIUIUThb-
cs eme nmpuonuuTensHo Ha 25% [64]. Kpome Toro, ¢ BO3pacToM yMEHBIAETCsl YPOBEHb
SHJIOTEHHOTO MEJIATOHWHA U IUIOTHOCTHh YyBCTBHTENBHBIX K HeMy MT-penentopos, KoTo-
pas B DKCIIEpUMEHTax CYIIECTBCHHO YBEIMUYMBAIACH NPH IUTEIHFHON TEpalmuy MeJaro-
HUHOM [65, 66]. IlpoBeAeHHBII HAMH MeTaaHalM3 HE MOKa3aJl BIUSHUS UCXOAHOW Mac-
cbl Tena Kpbeic ¥ Bo3pacta Ha IIMT npu tepanuu mMenaroHMHOM. MellaTOHUH ITPOAOIIKATL
camwkath [IMT u y kpsic 9—12-mMecsiaHOTO BO3pacTa, y KOTOPBIX U B KOHTPOJIBHOM IpyIine
I[IMT 6511 Bcero 19—41 r 3a 12 wemens (y monoabix kpeic [IMT cocrasmsin (44-215 1),
T. €. Y BO3PACTHBIX KPBIC JUINTEIBbHBIA IPHEM MEIaTOHWHA YMEHbIIAJ HCXOTHYIO Maccy
tena [54, 60, 63]. 1o pe3ynsraram AByX nccienoBanuii [27, 47] mon He BIusT Ha 3(QHEKTHI
MeJIaTOHHHA.

Juera, oborammeHHas (QpyKTo30i U KHMpaMH, BbI3bIBaJa YBEINUEHHE MACChl Tela KPbIC
10 CPAaBHEHUIO C )KUBOTHBIMH, COICPXKALIMMHICS HA CTAaHAApTHOH auere. Tepamnns MenaToHu-
HoM cHmkana [IMT kpelc, comepxammxcst Ha AueTe ¢ 100aBIeHueM (GPyKTO3bI MIIN )KHUPOB.
D¢ dexr menaronnna Ha [IMT npu stux auerax Obul He OOJbIIe, YEM IPH CTAaHIAPTHOU
JIieTe, ¥ He YCHWIIMBAJICA C YBEIMYCHHUEM J103bl MeJIaTOHUHA. 110 TaHHBIM OTAENBHBIX HCCie-
JIOBaHWH MENATOHHMH CYIIECTBEHHO HE M3MEHSI MOTpeONeHns KOpMa U BOABI B YCIOBHSAX
oOorameHust T1eTsl PPyKTO30H U )KUpaMHU, HO KOJIMIECTBA padOT HEAOCTATOYHO /ISl OKOHYA-
TeJILHOTO BBIBOAA. [0 pesynbraram mpenblayIero MeTaaHaan3a BhICOKOQPYKTO3HAs ueTa
YBEJIMYMBAJIA y KPbIC YPOBEHb TPUINIMLEPHIOB, TIIIOKO3bl U WHCYJINHA, BHICOKOXKUPOBAsT —
YPOBEHb OOIIETO XONeCTEepHHA, TPUIIIUIIEPHAOB U HHCYINHA. Tepanus MelnaTOHHHOM Ocia-
Orsi71a BHI3BAaHHBIC AMETAMU U3MEHCHHUS B JIMITUIHOM NMPOQUIC ¥ KOHLEHTPALNH WHCYINHA,
HO He TTI0K035I [10].

O>kupeHue acCOLMUPOBAHO C MOBHIILICHUEM YPOBHS JIENTHHA U WHCYJIMHA, CO CHHXEHH-
€M YpOBHS TpeJIMHa, aAMNIOHEKTHHA, 00ECTaTHHA, a TAK)KE C PE3UCTEHTHOCTHIO K UHCYIIUHY,
JICTITHHY W TPENNHY, KOTOpasi CBs3aHa Kak ¢ HAPYIIEHUEM BbIPAOOTKH TOPMOHOB, TaK U C U3-
MEHEHHEM IIepeiadil CUTHAJIOB B TOJIOBHOM Mo3re [67—69]. IIpu oboramennn aueTs Gpyk-
TO301 HaOIIONAaNOCh YMEHBIICHNE YPOBHS aWIIOHEKTHHA M YBEIWUCHUE YPOBHS JICTITHHA,
a pu o0oTanIeHNH KUPaMH — YBEITMUCHNE YPOBHS aIMIIOHEKTHHA U JIEITHHA. Tepanus Me-
JIATOHWHOM Oclabisiia 3Tu usMeHenus [ 18, 40, 49, 55]. Tlpu 3TOM MeaTOHMH HE OKa3bIBAI
BJIMSTHHS HA YPOBEHb aIMNIOHEKTHUHA U JICTITHHA Y MOJIOJIBIX KPBIC IIPU CTaHIAPTHOM JHeTe,
HO MOT M3MEHHTH UX OUpKagHbie mpoduin [55]. Ogaako cTapeHre KphIc OBUIO aCCOIMHUPO-
BaHO C yBEJIWYEHHEM ypPOBHS JIENTHHA, KOTOPHIH HOPMAJIM30BAJICS ITOCIIE TEPAITMH MENaTo-
HuHOM [54, 56]. 1o pe3ynpraraM OTIENIBHBIX MCCIEAOBAHUN MEIATOHUH HE M3MEHSUT WU
ClJIerKa CHHYKaJl ypPOBEHb I'peJIiHa M 00eCcTaTHHA Y KPBIC Ha CTAaHIapTHOW JIeTe, HO MOBBIILAI
YPOBEHb 00ecTaTnHa, CHIDKEHHBIH KUPHOU aueTol [32, 50, 70]. UHTepecHO OTMETHTD, YTO
MEJIaTOHNH B OOJNBIIEH CTETIeHN CHIDKAN dKcrpeccuio reHa POMC (y4acTByeT B CHHTE3E
MENIaHOTPOIMHA, UTPAIOIIETO BaXKHYIO POJIb B PETYIISINH alllIeTUTA) B THITOTAIAMyCe KPBIC,
CozIepKalUXCsl Ha CTaHNApTHOM JMeTe, YeM KpbIC, HOTPeONISIOmunX KUpHYto auety [71].
IIpu stom skcnpeccus rena *NPY (y4acTByeT B CHHTe3€ Helponentuaa Y, yBeJIM4eHHe KO-
JMYECTBa KOTOPOTO aCCOLMUPOBAHO C yBEIMUYEHHEM IOTpeOIeHNs NHIH) U leptin-R Opluia
OoJee IyBCTBHUTENIFHA K MEIATOHUHY Y KPBIC, COCPIKAIINXCS Ha )XupHOH nuere [71]. Oxna-
KO 3KCHPECCHsI MHCYJITMHOBBIX PEIETITOPOB B THIOTajlaMyce Oblila 4yBCTBUTEIbHA K MEJATO-
HUHY U NIPY CTAHJAPTHOM, U Ipu xupHOH auete [71]. YcTaHOBIEHO, YTO ATUTEIBHBII IpueM
MeJIaTOHMHA YTHETAaeT CUHTE3 MHCYJIMHA MPpH J1r000# auere [10].

B agumonmrax Osumm obHapykeHsl MT1- u MT2-penenrtopsr [16]. M3BecTHO, 9TO Me-
natoHuH 4depe3 MT2-penentopbl MOXKET B 3HAUUTENFHON CTETIEHW WHIYLHPOBAThH JIUIIO-
JIM3 aJUIOLMUTOB, YCHINBATh SKCIIPECCUIO JIMITOJIUTHYECKIX I'€HOB M OEJIKOB, YBEIHMUUBATH
JIBIXaTENIbHYI0 CIIOCOOHOCTh KJICTOK M 3alyCKaTh TU(PQPEPEHIIMPOBKY B CTOPOHY T'€HOB Oc-
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xeBoro ¢eHotumna [16]. Menaronun ctumyaupyetr MT1-penentopsl HEHPOHOB cympaxuas-
MaTHYECKOTO sapa THIoTazaMyca, ysennunBas skcrpeccuto renos UCP1, PPARy, PGCl,
BAT u cioco6eTByst GyHKIMM Oypoi >KMPOBOM TKaHU IIPU HEAPOXKATEILHOM TEPMOICHE3e
[16]. B skcniepuMeHTax Ha XOMsIKax (BHJ C YETKO BBIPAKEHHOW CE30HHOCTBHIO B (YHKIIH-
OHHMPOBAaHHM OpTraHU3Ma) OBUIO MOKA3aHO YBEJIMYEHHE MACCHl Oyporo upa IpH KOPOTKOM
(oTormeproae WK MpH Tepanuy MeaatoHuHoM [72]. Obpa3oBarue Oyporo xupa Hambosee
WHTCHCUBHO MPOUCXOAUT B YCIOBHUAX TurorepMui [73]. M3BecTHO, 4uTo OYypHIi )KHp ydacT-
BYET B TEPMOTEHE3€ U 3a CUET 3TOro ObIcTpee yTuimsupyercs. OHako B HOPMOTEPMUYECKUX
ycnoBusix Prunet-Marcassus v cOaBT. HaOJIOAAIH Y KPBIC, COJCPIKAIUXCS Ha )KUPHOU JU-
eTe, YMEHBILICHHE Macchl Kak 0enoro, Tak U Oyporo >kupa Mocjie TpexXHeAeIbHOW Tepanuu
MematoHrHOM [18]. Tlpm 3TOM yhaieHHe MUHEATBHOW JKeNle3bl YBEIHMYUBAIO Maccy u Oy-
poro, u 6estoro xwupa [18]. MBI He MccnenoBany C NOMOIIBIO METaaHaJM3a BINSHHUE Tepa-
UM MEJIATOHUHOM Ha KOJIWYECTBO XKHPa, HOCKOIBKY Pa3HbIE aBTOPHI O-PA3HOMY CUUTAIU
1 0TOOpaXkajy 3TH JaHHbIe. B 1enoM MenartoHuH MO0 He U3MEHsUI, TM00 YMEHBIIAI Maccy
BHYTPEHHHUX JKHPOBBIX OTIOKEHUH y KpbIc. Tak, Ipu CTaHJAPTHON TUETE MO Pe3ysbTaTaM
OIIHUX HCCIIEJOBAaHMHN TEpamus MEJATOHMHOM HE M3MEHsUIa KOJIM4YecTBa o0miero, mnepude-
PHUYECKOr0, SMUANIUMAIBHOIO U UHTpaNepUTOHaIbHOro xupa [27, 35, 60], no pesynbra-
TaM JPYTrux — cyliecTBeHHO ymenbana [40, 54, 59, 63]. V kpslc, conepkaliuxcs Ha JUeTe
¢ nobapieHUueM (PYKTO3bL, 2- U 6-HE/ICNBHOE BBEJCHUE MEJIATOHMHA CHUXKAJIO MaccCy KUPO-
BbIX oTinoxkenuid [40, 74]. IIpu xupHOM auere no AaHHbM [18, 34, 61] MemaToHUH He3Ha-
YUTETHHO YMEHBINAJT MU He M3MEHSUI 00IIee KOIMIEeCTBO JKUPA, a Mo NaHHBIM [49, 58] Ha-
0mrofanochk 3HAYNTEIBHOE YMEHBIICHHE MACcChl STIHANIMMAIFHOTO U BUCLIEPAIEHOTO JKHpa.

HHTEpecHO OTMETUTD, YTO IPU CTAHAAPTHOH AMETE BHYTPHOPIOIINHHOE BBEICHUE Mella-
ToHrHA He cHIKano [IMT, Ho o HabmoneHusM [40] yMeHbIIIaI0 KOJHYECTBO HHTPaadI0-
MHHAJIBHOTO JKHPa, OJJHAKO TIEPHO]] HAOMIOAEHUH COCTABIIsUT BCero 2 Heaenu. TeM He MeHee
HEIb3s1 HCKIIIOYHUTh, YTO HIMEHHO THITEpCTUMYIIH Menaronnaeprudeckux (MT) penenro-
POB aJMITOLUTOB BUCLIEPAIEHOTO )KUPa ITPY BHYTPHOPIOIIMHHOM BBEAEHHH MEJIaTOHNHA MO-
JKeT ObITh TpuurHON oTcyTcTBUS cHIDKeHus [IMT. Bruto mokasaHo, uto nuddepeHurposka
KJICTOK KMPOBOM TKaHH 3aBHCHUT OT 03Bl U IPOJODKUTEIFHOCTH BO3CHCTBUS MEaTOHUHA
[75, 76]. Kpome Toro, Hajqmdue MEXaHHYECKOTO TPAaBMHPOBAHUS MPH BHYTPUOPIOITHHHOM
BBE/ICHUHN TPEMApaTOB MOXKET CTUMYJIMPOBATh pa3pacTaHUe COCANHHUTEIFHOM TKaHH, a TaK-
K€ BBI3BIBATh SMOLIMOHANBHBIN cTpecc. OfHAKO B MOBEJCHYECKHUX TeCTaxX OBLIM MOKa3aHbI
AQHKCHUOJIMTHYECKUH W aHTUAENPECCUBHBIN 3()(EKThI MPOIOIKUTENBHON Tepariui MeaTo-
HUHOM TIpH €r0 BHYTpHOpIomuHHOM BBeneHnu [37, 77, 78]. Taxke camxenne [IMT orcyT-
CTBOBAJIO ITPY BBEACHUM MEJIATOHHUHA B T€UEHHE 4 HEAETH C MOMOIIBIO TOJKOKHOM ITOMITBI
[47], mpn ncnonb30BaHUN KOTOPOH MCKIIIOYAETCS IOCTOSHHOE MEXaHHYECKOEe TPaBMUPOBA-
Hue. Bo3aMoxkHO, 4T0 3(h(heKTHI MeNnaToHNHA, CBSI3aHHBIE CO CHIDKeHMEM ammetnTa u [IMT,
peanusytorcst uepe3 MT-penenTops! KenyI04yHO-KHUIIEYHOTO TPAKTa, KOTOPbIe B OOJNbILEH
CTEIICHN CTUMYIHUPYIOTCS IIPU OPaJIbHOM MPUEME IPENapaTa, YeM IpH BHYTPUOPIOIINHHOM
U TIONKO)KHOM. VI3BECTHO, YTO TOCIE €6l YPOBEHb MEJIATOHMHA B JKEIYJOYHO-KHIIETHOM
TPAaKTE PE3KO YBEIMYMBACTCS, U OPAIBHBIN MPHEM MEJIATOHMHA MOXXET MMHUTHPOBATH Ha-
CBIIIEHHUE U CHIDKATh anmneTuT [79], HO 1o pe3ysbTaTraM Hallero MeTaaHalin3a BHYTpUOpIO-
IIMHHOE BBEJICHHE MEIAaTOHMHA TaK)Ke CHUXKAJIO KOJIMYECTBO MOTPEOIsIeMOi UMM Yy KPBIC.
B 3aBuCHMOCTH OT 03B! SK30T'€HHBIH MEIATOHMH MOXKET KaK CTUMYIHPOBATh, TaK U TOPMO-
3UTh HPOLECC MUIIEBAPEHNS U MEPUCTAIBTHKY, IIPHUeM 00Jiee BHICOKHE 03Bl MEJIIATOHUHA
ACCOITMIPOBAHEI ¢ 3aMeicHreM numieBapenus [79, 80]. Kpome Toro, ecth coobmienus oo
OTpHIATENIFHOM BIIMSIHUM MEJIaTOHMHA Ha KMIIEYHYI0 MUKpodiopy u Bocnanenue [81]. Cpe-
Ji1 T0OOYHBIX 3((EKTOB MEJIATOHMHA B HHCTPYKIMSAX K IIpenapary nepequcisiioT TOIHOTY,
MOTEPIO anmeTuTa, auapero. CieayeT ydaecTs, 94To 3kcnpeccus u adpduaaocts MT-penento-
POB MOXKET M3MEHSATHCA MPU BBICOKOKAIOpHHHBIX aueTax [10]. ITo pesynpraram oTAEIbHBIX
UCCIIEe0BaHNi BHYTPUOPIOIIMHHOE BBEICHHE MEJIATOHMHA IIPU BBICOKO(GPYKTO3HOW auere
cyliecTBeHHO He yMeHb1ano [IMT, Ho cHikano konuyecTBo xkupa [40], ypoBEeHb TpUITIHILIE-
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pHUIOB, X0onecTepuHa U MHCYIHHA [ 10]; a mpyu BEICOKOXKUPOBOW AMETE MOCHE S—O-HeaenpHON
Tepanuu Habmonanock ymenbiieHue [IMT, Tpuriniepuio, XoecreprHa, HO He KOJIMYeCT-
Ba xwupa [61, 82].

UzBectHoO, uTo Ha [IMT oKa3siBaeT OOJBIIOE BIUSHUE YPOBEHb TOPMOHOB IIUTOBUIHOM
JKeJie3bl U KOpbI HaATIOYEeYHUKOB, OJHAKO BOIPOC N3MEHEHHUs 3TUX [TOKa3aTelel mocie repa-
ITUH MEJIATOHUHOM OCTAeTCsI OTKPBITHIM. Psijt nccneioBanmii COOOIAET O IOHMKEHUH Y KPBIC
YPOBHS THPEOUTHBIX TOPMOHOB U KOPTUKOCTEPOHA MOCTE 4—5 HEAEb BBEACHHUS METaTOHNHA
[6, 7, 83, 84], Ho ahdexT Oosee IUTENBLHON Tepanuu MOT ObITh 00paTHbIM [27, 44]. Tlo pe-
3ynbTaraM paboTsl [85] MenaToOHNH HOpPMa30Ball ypOBEHb KOPTHKOCTEPOHA, TIOBBIICHHBIN
TIPH BBICOKOYIJIEBOIHON JMieTe, HO HE OKa3bIBA A((eKTa MPH BEICOKOKUPOBOI auete [86].
VY 3710pOBBIX JIOAEH MTPUEM MEJIATOHUHA B T€UeHHE 4 HelleNb He U3MEHsUT yPOBHS THPEOH -
HBIX TOPMOHOB U KopTH301a [87].

3AKJIIOYEHUE

B urore, HecMOTpS Ha TO, YTO MEJIATOHMH YMEHBIIAET ITOKA3aTEH JIMIHIHOTO TPO(nIIs
[10] u koHIIEHTpaHIO JETITHHA Y KPBIC, COAEPIKAIINXCS Ha JUETaxX ¢ Jo0aBIeHNEM (QPYKTO-
3bl U JKUPOB, HO HE HA CTAHJAPTHOW JWETE, Tepalusi MEIaTOHWHOM MPEISITCTBYeT Habopy
Macchl Tesa KpbIC IpH J11000# uete. Kpome Toro, MenaToHMH cileTka YMEHBIIAeT IToTpeode-
HHUe TUINK 1 Boabl. [lpn 3TOM yBenmm4eHne J0361 METaTOHIMHA HE CIIOCOOCTBYET YCHIICHHIO
ero 3¢ dekra mo cHwkeHuo [IMT U ynydnieHuro mokasaresei JTUIMHAHOTO U YIIEBOTHOTO
obmena [10]. Menaronun e camkaer [IMT npu cTangapTHOH aAneTe, €CIIM BBOAUTCS BHY-
TpubpromuHHO. [To Bcet BuanMoctH, B ymeHpmeHnn [IMT MenaToHHHOM 3a1eHCTBOBAHBI
OoJiee MIMPOKKE MEXaHU3MBIL, YeM IIPU MOIYJISIIIMU YIJIEBOIHOTO U JIMITUJAHOTO OOMEHa.

Pesynprars! Hamero npeasiayuiero [ 10] 1 HacTOALIETo UCCIETOBAHUM TOKA3bIBAIOT, UTO
MEJIaTOHIH MOKET OBITH IT0JIe3eH IPH BBI3BAHHBIX JUETON MeTabOMMYeCKUX HapyIICHISIX,
MOCKOJIBKY JIIUTENIbHBIH MPUEM MeJaTOHMHA YIy4IlaeT MMOKa3aTelH JIMIUAHOTO Hpoduiis
U TpersTcTByeT Habopy Maccel Tena. OxaHako cHmkenue anmnerura u [IMT npu nepopais-
HOM IIpHEeMe MeJIaTOHWHA MOXKET OBITh CBSI3aHO, B TOM YHUCIIE, C OTPUIATEIEHBIMU II0O0YHBI-
MU 3 dekTamu Ipenapara, YTo HyXKJIaeTcs B AajbHEHIINX nccinenoBaHusx. Ha Hanr B3z,
CTOWT 33/TyMaThCsl O (PU3MOJIOTMYHOCTH MEPOPALHOTO MTpHUeMa MeJIaTOHHHA, 0COOSHHO MpH
HapyImIeHUIX CHa. BO3MOXXHO, ApyrHe criocoObl BBECHHS MEJIATOHUHA, HAIIPUMED, CYOIHH-
I'BaJIbHBIHN, TPaHCACPMaJIbHBIN, HHTPaHa3a bHbIH [88, 89] OymyT He MeHee dIPPEKTUBHBI U HE
Oy/yT BBI3BIBAaTh TOOOYHBIX 3(PPEKTOB CO CTOPOHBI KETYJOUHO-KHIIIEYHOTO TPAKTA.

BKJIA/IbI ABTOPOB

Konnemmus pa6dotst — H. B. K. u M. I I1., mogbop nmutepaTyphl U MpOBEICHUE METaaHAIN3a
H. B. K. u M. I. I1., nanucanue u penaxruposanue tekcra — H. B. K., B. A. L. u M. M. I',, noaroroska
wimoctpauuii — H. B. K.

OMHAHCHUPOBAHUE PABOTBI

Jannas paboTa prHAHCHPOBAJIach 3a cueT cpeacT Oromkera [ocynapcTBeHHoro 3ananus Ne 056—
00119-22-00. Hukakux AOMOJIHUTENBHBIX IPAHTOB HA MPOBEICHUE WIM PYKOBOACTBO JAHHBIM KOH-
KPETHBIM HCCIIEJIOBAHIEM IOIyYEeHO He OBLIO.

COBJIIOJEHUE OTUYECKHUX CTAHIAPTOB

B naHHO# paboTe OTCYTCTBYIOT UCCIICIOBAHNUS YEIOBEKA HITH KHUBOTHBIX.

KOH®JIUKT UHTEPECOB

ABTOpBI TaHHOI1 PaGOTHI 3asBIISIOT, YTO Y HUX HET KOH(IMKTa HHTEPECOB.



314

KY3bMEHKO u np.

10.

11.

12.

13.

14.

15.

CITMCOK JIMTEPATYPBI

Acuiia-Castroviejo D, Escames G, Venegas C, Diaz-Casado ME, Lima-Cabello E, Lopez LC,
Rosales-Corral S, Tan DX, Reiter RJ (2014) Extrapineal melatonin: sources, regulation, and
potential functions. Cell Mol Life Sci 71 (16): 2997-3025.
https://doi.org/10.1007/s00018-014—-1579-2

Dardente H, Wyse CA, Birnie MJ, Dupré SM, Loudon AS, Lincoln GA, Hazlerigg DG (2010)
A molecular switch for photoperiod responsiveness in mammals. Curr Biol 20 (24): 2193—
2198.

https://doi.org/10.1016/j.cub.2010.10.048

Ebling FJ (2014) On the value of seasonal mammals for identifying mechanisms underlying the
control of food intake and body weight. Horm Behav 66 (1): 56-65.
https://doi.org/10.1016/j.yhbeh.2014.03.009

Ostrowska Z, Kos-Kudla B, Marek B, Kajdaniuk D (2003) Influence of lighting conditions on daily
rhythm of bone metabolism in rats and possible involvement of melatonin and other hormones in
this process. Endocr Regul 37(3): 163—-174.
https://www.sav.sk/journals/endo/full/2003/2003 _03d.pdf

Ahmed HH, Mannaa F, Elmegeed GA, Doss SH (2005) Cardioprotective activity of melatonin and
its novel synthesized derivatives on doxorubicin—induced cardiotoxicity. Bioorg Med Chem 13
(5): 1847-1857.

https://doi.org/10.1016/j.bmc.2004.10.066

Benova T, Viczenczova C, Radosinska J, Bacova B, Knezl V. Dosenko V, Weismann P, Zeman
M, Navarova J, Tribulova N (2013) Melatonin attenuates hypertension-related proarrhythmic
myocardial maladaptation of connexin-43 and propensity of the heart to lethal arrhythmias. Can
J Physiol Pharmacol 91 (8): 633-639.

https://doi.org/10.1139/cjpp—2012-0393

Baltaci AK, Mogulkoc R, Kul A, Bediz CS, Ugur A (2004) Opposite effects of zinc and melatonin
on thyroid hormones in rats. Toxicology 195 (1): 69-75.
https://doi.org/10.1016/j.t0x.2003.09.001

Ozturk G, Coskun S, Erbas D, Hasanoglu E (2000) The effect of melatonin on liver superox-
ide dismutase activity, serum nitrate and thyroid hormone levels. Jpn J Physiol 50 (1): 149—
153.

https://doi.org/10.2170/jjphysiol.50

Bunozcpaoosa M4 (2009) BnusHue npenapatoB «MENAaTOHHH» U <AIUTAJIOH» Ha BO3PACTHYIO
JMHAMHKY THPEOTPOITHOW aKTHBHOCTH rvnodu3a W (yHKINH [IATOBHHOMN JKEle3bl B PasHBIX
CBETOBBIX pekuMax. Ycrexu reponron 22 (4): 631-638. [Vinogradova 14 (2009) Effect of prepa-
rations melatonin and epitalon on the age-related dynamics of thyrotrophic activity of the hy-
pophysis and thyroid gland function in different light regimes. Adv Gerontol 22(4): 631-638.
(In Russ)].

Kuzmenko NV, Tsyrlin VA, Pliss MG (2023) Meta-analysis of experimental studies of diet-depen-
dent effects of melatonin monotherapy on circulatory levels of triglycerides, cholesterol, glucose
and insulin in rats. J Evol Biochem Physiol 59 (1): 213-231.
https://doi.org/10.1134/S0022093023010180

Mohammadi-Sartang M, Ghorbani M, Mazloom Z (2018) Effects of melatonin supplementation
on blood lipid concentrations: A systematic review and meta-analysis of randomized controlled
trials. Clin Nutr 37 (6 Pt A): 1943-1954.

https://doi.org/10.1016/j.clnu.2017.11.003

Loloei S, Sepidarkish M, Heydarian A, Tahvilian N, Khazdouz M, Heshmati J, Pouraram H (2019)
The effect of melatonin supplementation on lipid profile and anthropometric indices: A systematic
review and meta-analysis of clinical trials. Diabetes Metab Syndr 13 (3): 1901-1910.
https://doi.org/10.1016/j.dsx.2019.04.043

Lauritzen ES, Kampmann U, Smedegaard SB, Stoy J (2021) Effects of daily administration of
melatonin before bedtime on fasting insulin, glucose and insulin sensitivity in healthy adults and
patients with metabolic diseases. A systematic review and meta-analysis. Clin Endocrinol (Oxf)
95 (5): 691-701.

https://doi.org/10.1111/cen.14576

Delpino FM, Figueiredo LM, Nunes BP (2021) Effects of melatonin supplementation on diabetes:
A systematic review and meta-analysis of randomized clinical trials. Clin Nutr 40 (7): 4595—
4605.

https://doi.org/10.1016/j.cInu.2021.06.007

Delpino FM, Figueiredo LM (2021) Melatonin supplementation and anthropometric indicators of
obesity: A systematic review and meta-analysis. Nutrition 91-92: 111399.
https://doi.org/10.1016/j.nut.2021.111399



METAAHAJIN3 3KCIIEPUMEHTAJIbHBIX UCCJIEJJOBAHUIM 315

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Guan Q, Wang Z, Cao J, Dong Y, Chen'Y (2021) Mechanisms of Melatonin in Obesity: A Review.
Int J Mol Sci 23(1): 218.

https://doi.org/10.3390/ijms23010218

Reiter RJ, Tan DX, Korkmaz A, Ma S (2012) Obesity and metabolic syndrome: association with
chronodisruption, sleep deprivation, and melatonin suppression. Ann Med 44(6): 564-577.
https://doi.org/10.3109/07853890.2011.586365

Prunet-Marcassus B, Desbazeille M, Bros A, Louche K, Delagrange P, Renard P, Casteilla L,
Pénicaud L (2003) Melatonin reduces body weight gain in Sprague Dawley rats with diet-induced
obesity. Endocrinology 144(12): 5347-5352.

https://doi.org/10.1210/en.2003-0693

Wang Y, Liu X, Wang W, Song W, Chen L, Fang Q, Yan X (2013) The expression of inflammatory
cytokines on the aorta endothelia are up-regulated in pinealectomized rats. Inflammation 36 (6):
1363-1373.

https://doi.org/10.1007/s10753-013-9676-1

Suriagandhi V, Nachiappan V (2022) Protective Effects of Melatonin against Obesity-Induced by
Leptin Resistance. Behav Brain Res 417: 113598.

https://doi.org/10.1016/j.bbr.2021.113598

Kim M, Lee SM, Jung J, Kim YJ, Moon KC, Seo JH, Ha TK, Ha E (2020) Pinealectomy increases
thermogenesis and decreases lipogenesis. Mol Med Rep 22(5): 4289-4297.
https://doi.org/10.3892/mmr.2020.11534

Borenstein M, Hedges LV, Higgins JPT, Rothstein HR (2009) Introduction to Meta—analysis.
Wiley. Chichester.

Almabhouh FA, Singh HJ (2018) Adverse effects of leptin on histone-to-protamine transition
during spermatogenesis are prevented by melatonin in Sprague-Dawley rats. Andrologia 50(1).
https://doi.org/10.1111/and.12814

Aoyama H, Mori N, Mori W (1987) Anti-glucocorticoid effects of melatonin on adult rats. Acta
Pathol Jpn 37(7): 1143—-1148.

https://doi.org/10.1111/j.1440-1827.1987.tb00431.x

Bashandy SAE, Ebaid H, Al-Tamimi J, Ahmed-Farid OA, Omara EA, Alhazza IM (2021)
Melatonin Alleviated Potassium Dichromate-Induced Oxidative Stress and Reprotoxicity in Male
Rats. Biomed Res Int 2021: 3565360.

https://doi.org/10.1155/2021/3565360

Bernasconi PA, Cardoso NP, Reynoso R, Scacchi P, Cardinali DP (2013) Melatonin and diet-
induced metabolic syndrome in rats: impact on the hypophysial-testicular axis. Horm Mol Biol
Clin Investig 16(2): 101-112.

https://doi.org/10.1515/hmbci—2013-0005

Bojkova B, Orendas P, Friedmanova L, Kassayova M, Datelinka I, Ahlersova E, Ahlers I (2008)
Prolonged melatonin administration in 6-month-old Sprague-Dawley rats: metabolic alterations.
Acta Physiol Hung 95(1): 65-76.

https://doi.org/10.1556/APhysiol.95.2008.4

Cam M, Yavuz O, Guven A, Ercan F, Bukan N, Ustiindag N (2003) Protective effects of chronic
melatonin treatment against renal injury in streptozotocin-induced diabetic rats. J Pineal Res
35(3): 212-220.

https://doi.org/10.1034/j.1600-079x.2003.00082.x

Canpolat S, Sandal S, Yilmaz B, Yasar A, Kutlu S, Baydas G, Kelestimur H (2001) Effects of pine-
alectomy and exogenous melatonin on serum leptin levels in male rat. Eur J Pharmacol 428(1):
145-148.

https://doi.org/10.1016/s0014-2999(01)01230—4

Canpolat S, Aydin M, Yasar A, Colakoglu N, Yilmaz B, Kelestimur H (2006) Effects of pinealec-
tomy and exogenous melatonin on immunohistochemical ghrelin staining of arcuate nucleus and
serum ghrelin leves in the rat. Neurosci Lett 410(2): 132—136.
https://doi.org/10.1016/j.neulet.2006.09.071

Cardinali DP, Bernasconi PA, Reynoso R, Toso CF, Scacchi P (2013) Melatonin may curtail the
metabolic syndrome: studies on initial and fully established fructose-induced metabolic syndrome
in rats. Int ] Mol Sci 14(2): 2502-2514.

https://doi.org/10.3390/ijms 14022502

Chuffa LG, Amorim JP, Teixeira GR, Mendes LO, Fioruci BA, Pinheiro PF, Seiva FR, Novelli EL,
Mello Junior W, Martinez M, Martinez FE (2011) Long-term melatonin treatment reduces ovarian
mass and enhances tissue antioxidant defenses during ovulation in the rat. Braz J Med Biol Res
44(3): 217-223.

https://doi.org/10.1590/s0100-879x2011007500018



316

KY3bMEHKO u np.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Dantas-Ferreira RE, Raingard H, Dumont S, Schuster-Klein C, Guardiola-Lemaitre B, Pevet P,
Challet E (2018) Melatonin potentiates the effects of metformin on glucose metabolism and food
intake in high-fat-fed rats. Endocrinol Diabetes Metab 1(4): €00039.
https://doi.org/10.1002/edm2.39

aswviooe BB, Meoeseoes /IB, Lllooues /P, Hexpacosa MC (2018) BnusHie 3K30r¢eHHOTO MeJarTo-
HHMHA Ha OKCH/IATHBHBIN CTAaTyC U COCTOSIHHE EPEKHCHOTO OKHCIICHHUS GEJIKOB Y KPBIC C MOJEIIBI0
aNMMeHTapHoro oxupeHus. Oxupenne u MetabommiM 15(4): 15-21. [Davydov VV, Medvedev DV,
Shodiev DR, Nekrasova MS (2018) Influence of exogenous melatonin on the oxidative status and
the state of peroxidation of proteins in a rat model of alimentary obesity. Obesity and Metabolism
15(4): 15-21. (In Russ)].

https://doi.org/10.14341/omet9561]

Dhanabalan K, Mzezewa S, Huisamen B, Lochner A (2020) Mitochondrial Oxidative Phosphory-
lation Function and Mitophagy in Ischaemic/Reperfused Hearts from Control and High-Fat Diet
Rats: Effects of Long-Term Melatonin Treatment. Cardiovasc Drugs Ther 34(6): 799-811.
https://doi.org/10.1007/s10557-020-06997-9

Djordjevic B, Cvetkovic T, Stoimenov TJ, Despotovic M, Zivanovic S, Basic J, Veljkovic A,
Velickov A, Kocic G, Pavilovic D, Sokolovic D (2018) Oral supplementation with melatonin
reduces oxidative damage and concentrations of inducible nitric oxide synthase, VEGF and
matrix metalloproteinase 9 in the retina of rats with streptozotocin/nicotinamide induced pre-
diabetes. Eur J Pharmacol 833: 290-297.

https://doi.org/10.1016/j.ejphar.2018.06.011

Ergenc M, Ozacmak HS, Turan I, Ozacmak VH (2022) Melatonin reverses depressive and anxiety
like-behaviours induced by diabetes: involvement of oxidative stress, age, rage and S100B levels
in the hippocampus and prefrontal cortex of rats. Arch Physiol Biochem 128(2): 402—410.
https://doi.org/10.1080/13813455.2019.1684954

Kadry SM, El-Dakdoky MH, Haggag NZ, Rashed LA, Hassen MT (2018) Melatonin improves
the therapeutic role of mesenchymal stem cells in diabetic rats. Toxicol Mech Methods 28(7):
529-538.

https://doi.org/10.1080/15376516.2018.1471634

Kantar S, Tiirkézkan N, Bircan FS, Pasaoglu OT (2015) Beneficial effects of melatonin on se-
rum nitric oxide, homocysteine, and ADMA levels in fructose-fed rats. Pharm Biol 53(7): 1035—
1041.

https://doi.org/10.3109/13880209.2014.957782

Kitagawa A, Ohta Y, Ohashi K (2012) Melatonin improves metabolic syndrome induced by high
fructose intake in rats. J Pineal Res 52(4): 403—413.
https://doi.org/10.1111/j.1600-079X.2011.00955.x

Korkmaz GG, Uzun H, Cakatay U, Aydin S (2012) Melatonin ameliorates oxidative damage in
hyperglycemia-induced liver injury. Clin Invest Med 35(6): E370-E377.
https://doi.org/10.25011/cim.v35i6.19209

Leibowitz A, Peleg E, Sharabi Y, Shabtai Z, Shamiss A, Grossman E (2008) The role of melatonin
in the pathogenesis of hypertension in rats with metabolic syndrome. Am J Hypertens 21(3):
348-351.

https://doi.org/10.1038/ajh.2007.60

Mendes C, Lopes AM, do Amaral FG, Peliciari-Garcia RA, Turati Ade O, Hirabara SM, Scialfa
Falcdo JH, Cipolla-Neto J (2013) Adaptations of the aging animal to exercise: role of daily
supplementation with melatonin. J Pineal Res 55(3): 229-239.

https://doi.org/10.1111/jpi. 12065

Mirunalini S, Subramanian P (2005) Temporal oscillations of thyroid hormones in long-term
melatonin treated rats. Pharmazie 60(1): 52—56.

Montano ME, Molpeceres V, Mauriz JL, Garzo E, Cruz IB, Gonzalez P, Barrio JP (2010) Effect of
melatonin supplementation on food and water intake in streptozotocin-diabetic and non-diabetic
male Wistar rats. Nutr Hosp 25(6): 931-938.

Mori N, Aoyama H, Murase T, Mori W (1989) Anti-hypercholesterolemic effect of melatonin in
rats. Acta Pathol Jpn 39(10): 613-618.

https://doi.org/10.1111/.1440-1827.1989.tb02407.x

Mustonen AM, Nieminen P, Hyvdrinen H (2002) Effects of continuous light and melatonin
treatment on energy metabolism of the rat. J Endocrinol Invest 25(8): 716-723.
https://doi.org/10.1007/BF03345106

Nasiraei-Moghadam SN, Parivar K, Ahmadiani A, Movahhedin M, Vaez Mahdavi MR (2014)
Protective Effect of Melatonin against Inequality-Induced Da mages on Testicular Tissue and Sper
m Para meters. Int J Fertil Steril 7(4): 313-322.

Nduhirabandi F, Du Toit EF, Blackhurst D, Marais D, Lochner A (2011) Chronic melatonin
consumption prevents obesity-related metabolic abnormalities and protects the heart against



METAAHAJIN3 3KCIIEPUMEHTAJIbHBIX UCCJIEJJOBAHUIM 317

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

myocardial ischemia and reperfusion injury in a prediabetic model of diet-induced obesity.
J Pineal Res 50(2): 171-182.

https://doi.org/10.1111/j.1600-079X.2010.00826.x

Obayemi MJ, Akintayo CO, Oniyide AA, Aturamu A, Badejogbin OC, Atuma CL, Saidi AO,
Mahmud H, Olaniyi KS (2021) Protective role of melatonin against adipose-hepatic metabolic
comorbidities in experimentally induced obese rat model. PLoS One 16(12): €0260546.
https://doi.org/10.1371/journal.pone.0260546

Paskaloglu K, Sener G, Ayangolu-Diilger G (2004) Melatonin treatment protects against diabetes-
induced functional and biochemical changes in rat aorta and corpus cavernosum. Eur J Pharmacol
499(3): 345-354.

https://doi.org/10.1016/.ejphar.2004.08.002

Peschke E, Schucht H, Miihlbauer E (2010) Long-term enteral administration of melatonin
reduces plasma insulin and increases expression of pineal insulin receptors in both Wistar and
type 2-diabetic Goto-Kakizaki rats. J Pineal Res 49(4): 373-381.
https://doi.org/10.1111/.1600-079X.2010.00804.x

Promyo K, Igbal F, Chaidee N, Chetsawang B (2020) Aluminum chloride-induced amyloid
accumulation and endoplasmic reticulum stress in rat brain are averted by melatonin. Food Chem
Toxicol 146: 111829.

https://doi.org/10.1016/j.fct.2020.111829

Puchalski SS, Green JN, Rasmussen DD (2003) Melatonin effects on metabolism independent of
gonad function. Endocrine 21(2): 169-173.

https://doi.org/10.1385/ENDO:21:2:169

Rios-Lugo MJ, Cano P, Jiménez-Ortega V, Ferndandez-Mateos MP, Scacchi PA, Cardinali DP,
Esquifino AI (2010) Melatonin effect on plasma adiponectin, leptin, insulin, glucose, triglycerides
and cholesterol in normal and high fat-fed rats. J Pineal Res 49(4): 342-348.
https://doi.org/10.1111/j.1600-079X.2010.00798.x

Rasmussen DD, Boldt BM, Wilkinson CW, Yellon SM, Matsumoto AM (1999) Daily melatonin
administration at middle age suppresses male rat visceral fat, plasma leptin, and plasma insulin to
youthful levels. Endocrinology 140(2): 1009—-1012.

https://doi.org/10.1210/endo.140.2.6674

Terron MP, Delgado-Adamez J, Pariente JA, Barriga C, Paredes SD, Rodriguez AB (2013) Melato-
nin reduces body weight gain and increases nocturnal activity in male Wistar rats. Physiol Behav 118:
8-13.

https://doi.org/10.1016/j.physbeh.2013.04.006

Tung YT, Chiang PC, Chen YL, Chien YW (2020) Effects of Melatonin on Lipid Metabolism
and Circulating Irisin in Sprague-Dawley Rats with Diet-Induced Obesity. Molecules 25(15):
3329.

https://doi.org/10.3390/molecules25153329

Wang L, McFadden JW, Yang G, Zhu H, Lian H, Fu T, Sun Y, Gao T, Li M (2021) Effect of
melatonin on visceral fat deposition, lipid metabolism and hepatic lipo-metabolic gene expression
in male rats. J Anim Physiol Anim Nutr (Berl) 105(4): 787-796.
https://doi.org/10.1111/jpn.13497

Wolden-Hanson T, Mitton DR, McCants RL, Yellon SM, Wilkinson CW, Matsumoto AM, Rasmussen
DD (2000) Daily melatonin administration to middle-aged male rats suppresses body weight,
intraabdominal adiposity, and plasma leptin and insulin independent of food intake and total body
fat. Endocrinology 141(2): 487-497.

https://doi.org/10.1210/endo.141.2.7311

Wongchitrat P, Klosen P, Pannengpetch S, Kitidee K, Govitrapong P, Isarankura-Na-Ayudhya C
(2017) High-fat diet-induced plasma protein and liver changes in obese rats can be attenuated by
melatonin supplementation. Nutr Res 42: 51-63.

https://doi.org/10.1016/j.nutres.2017.04.011

Xu MF, Ho S, Qian ZM, Tang PL (2001) Melatonin protects against cardiac toxicity of doxorubicin
in rat. J Pineal Res 31(4): 301-307.

https://doi.org/10.1034/j.1600-079x.2001.310403.x

Zanuto R, Siqueira-Filho MA, Caperuto LC, Bacurau RF, Hirata E, Peliciari-Garcia RA, do
Amaral FG, Mar¢al AC, Ribeiro LM, Camporez JP, Carpinelli AR, Bordin S, Cipolla-Neto J,
Carvalho CR (2013) Melatonin improves insulin sensitivity independently of weight loss in old
obese rats. J Pineal Res 55(2): 156-165.

https://doi.org/10.1111/jpi.12056

Ghasemi A, Jeddi S, Kashfi K (2021) The laboratory rat: Age and body weight matter. EXCLI J
20: 1431-1445.

https://doi.org/10.17179/excli2021-4072



318

KY3bMEHKO u np.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Laudon M, Nir I, Zisapel N (1988) Melatonin receptors in discrete brain areas of the male rat.
Impact of aging on density and on circadian rhythmicity. Neuroendocrinology 48(6): 577-583.
https://doi.org/10.1159/000125066

Jenwitheesuk A, Boontem P, Wongchitrat P, Tocharus J, Mukda S, Govitrapong P (2017) Melatonin
regulates the aging mouse hippocampal homeostasis via the sirtuinl-FOXO1 pathway. EXCLI J
16: 340-353.

https://doi.org/10.17179/excli2016-852

Cui H, Lépez M, Rahmouni K (2017) The cellular and molecular bases of leptin and ghrelin
resistance in obesity. Nat Rev Endocrinol 13(6): 338-351.
https://doi.org/10.1038/nrendo.2016.222

Yazict D, Sezer H (2017) Insulin Resistance, Obesity and Lipotoxicity. Adv Exp Med Biol 960:
277-304.

https://doi.org/10.1007/978-3-319-48382-5 12

Landecho MF, Tuero C, Valenti V, Bilbao I, de la Higuera M, Friihbeck G (2019) Relevance of
Leptin and Other Adipokines in Obesity-Associated Cardiovascular Risk. Nutrients 11(11): 2664.
https://doi.org/10.3390/nu11112664

Mustonen AM, Nieminen P, Hyvdrinen H (2001) Preliminary evidence that pharmacologic mela-
tonin treatment decreases rat ghrelin levels. Endocrine 16(1): 434-436.
https://doi.org/10.1385/ENDO:16:1:43

Rios-Lugo MJ, Jiménez-Ortega V, Cano-Barquilla P, Mateos PF, Spinedi EJ, Cardinali DP,
Esquifino AI (2015) Melatonin counteracts changes in hypothalamic gene expression of signals
regulating feeding behavior in high-fat fed rats. Horm Mol Biol Clin Invest 21(3): 175-183.
https://doi.org/10.1515/hmbci—2014-0041

Viswanathan M, Hissa R, George JC (1986) Effects of short photoperiod and melatonin treatment
on thermogenesis in the Syrian hamster. J Pineal Res 3(4): 311-321.
https://doi.org/10.1111/j.1600-079x.1986.tb00754.x

Deveci D, Egginton S (2007) Effects of acute and chronic cooling on cardiorespiratory depression
in rodents. J Physiol Sci 57(1): 73-79.

https://doi.org/10.2170/physiolsci.RP005906

Ewida SFE, Al-Sharaky DR (2016) Implication of Renal Aquaporin-3 in Fructose-Induced
Metabolic Syndrome and Melatonin Protection. J Clin Diagn Res 10(4): CFO6—-CF11.
https://doi.org/10.7860/JCDR/2016/18362.7656

Gao XY, Deng BH, Li XR, Wang Y, Zhang JX, Hao XY, Zhao JX (2021) Melatonin Regulates
Differentiation of Sheep Brown Adipocyte Precursor Cells Via AMP-Activated Protein Kinase.
Front Vet Sci 8: 661773.

https://doi.org/10.3389/fvets.2021.661773

Zaminy A, Kashani IR, Barbarestani M, Hedayatpour A, Mahmoudi R, Vardasbi S, Shokrgozar
MA (2008) Effects of melatonin on the proliferation and differentiation of rat adipose-derived
stem cells. Indian J Plast Surg 41(1): 8-14.

https://doi.org/10.4103/0970-0358.41104

Bassani TB, Gradowski RW, Zaminelli T, Barbiero JK, Santiago RM, Boschen SL, da Cunha
C, Lima MM, Andreatini R, Vital MA (2014) Neuroprotective and antidepressant-like effects of
melatonin in a rotenone-induced Parkinson’s disease model in rats. Brain Res 1593: 95-105.
https://doi.org/10.1016/j.brainres.2014.09.068

Allagui MS, Feriani A, Saoudi M, Badraoui R, Bouoni Z, Nciri R, Murat JC, Elfeki A (2014)
Effects of melatonin on aluminium-induced neurobehavioral and neurochemical changes in aging
rats. Food Chem Toxicol 70: 84-93.

https://doi.org/10.1016/j.fct.2014.03.043

Bubenik GA (2002) Gastrointestinal melatonin: localization, function, and clinical relevance. Dig
Dis Sci 47(10): 2336-2348.

https://doi.org/10.1023/a:1020107915919

Siah KT, Wong RK, Ho KY (2014) Melatonin for the treatment of irritable bowel syndrome. World
J Gastroenterol 20(10): 2492-2498.

https://doi.org/10.3748/wjg.v20.110.2492

Da Silva JL, Barbosa LV, Pinzan CF, Nardini V, Brigo IS, Sebastido CA, Elias-Oliveira J, Brazdo
V, Junior JCDP, Carlos D, Cardoso CRB (2023) The Microbiota-Dependent Worsening Effects of
Melatonin on Gut Inflammation. Microorganisms 11(2): 460.
https://doi.org/10.3390/microorganisms 11020460

Khalil SS, Aziz JA, Ismail KA, El-Malkey NF (2021) Comparative protective effects of N-
acetylcysteine and melatonin against obesity-induced testicular dysfunction in rats. Can J Physiol
Pharmacol 99 (7): 708-719.

https://doi.org/10.1139/cjpp—2020-0499



METAAHAJIN3 3KCIIEPUMEHTAJIbHBIX UCCJIEJJOBAHUIM 319

83.

84.

85.

86.

87.

88.

89.

Jiménez-Ortega V, Cano Barquilla P, Fernandez-Mateos P, Cardinali DP, Esquifino Al (2012)
Cadmium as an endocrine disruptor: correlation with anterior pituitary redox and circadian clock
mechanisms and prevention by melatonin. Free Radic Biol Med 53(12): 2287-2297.
https://doi.org/10.1016/j.freeradbiomed.2012.10.533

Kinson GA, MacDonald NE, Liu CC (1973) The effects of melatonin and serotonin on blood flow
fraction and testosterone metabolism in selected organs of the male rat. Can J Physiol Pharmacol
51(5): 313-318.

https://doi.org/10.1139/y73-047

Mercau ME, Calanni JS, Aranda ML, Caldareri LJ, Rosenstein RE, Repetto EM, Cymeryng CB (2019)
h/llezzlsalét‘%nin prevents early pituitary dysfunction induced by sucrose-rich diets. J Pineal Res 66(2):
e .

https://doi.org/10.1111/jpi.12545

Zhou J, Wang D, Luo X, Jia X, Li M, Laudon M, Zhang R, Jia Z (2018) Melatonin Receptor
Agonist Piromelatine Ameliorates Impaired Glucose Metabolism in Chronically Stressed Rats
Fed a High-Fat Diet. J Pharmacol Exp Ther 364(1): 55-69.
https://doi.org/10.1124/jpet.117.243998

Seabra ML, Bignotto M, Pinto LR Jr, Tufik S (2000) Randomized, double-blind clinical trial,
controlled with placebo, of the toxicology of chronic melatonin treatment. J Pineal Res 29(4):
193-200.

https://doi.org/10.1034/j.1600-0633.2002.290401 .x

Zetner D, Andersen LP, Rosenberg J (2016) Pharmacokinetics of Alternative Administration
Routes of Melatonin: A Systematic Review. Drug Res (Stuttg) 66(4): 169-173.
https://doi.org/10.1055/s—0035-1565083

Ait Abdellah S, Raverot V, Gal C, Guinobert I, Bardot V, Blondeau C, Claustrat B (2023)
Bioavailability of Melatonin after Administration of an Oral Prolonged-Release Tablet and an
Immediate-Release Sublingual Spray in Healthy Male Volunteers. Drugs R D 23(3): 257-265.
https://doi.org/10.1007/s40268-023-00431-9

Meta-Analysis of Experimental Studies of the Effect of Melatonin Monotherapy
on Body Weight Gain and Eating Behavior in Rats on Different Diets

N. V. Kuzmenko®® *, V., A, Tsyrlin®, M. G. Pliss*®, and M. M. Galagudza®

“Almazov National Medical Research Centre, St. Petersburg, Russia
bFirst Pavlov State Medical University of St. Petersburg, St. Petersburg, Russia
‘e—mail: nat.kuzmencko2011@yandex.ru

In an earlier meta-analysis, we showed that long-term melatonin administration minimizes
diet-induced changes in lipid profiles. The purpose of our present work was to use a
meta-analysis to investigate the effect of melatonin monotherapy on body weight gain
(BWG) and eating behavior in rats depending on diet. To this end, we conducted a meta-
analysis of 43 publications examining the effects of melatonin monotherapy on BWG,
leptin levels, food and water intake in rats fed a standard diet (37 publications), as well
as high-fructose diets (5 publications) and fats (9 publications). Our findings suggest that
although melatonin reduced the level of triglycerides, total cholesterol and leptin in rats
fed high-fructose and high-fat diets but not those fed a standard diet, melatonin treatment
prevented BWG in rats on either diet. Increasing the dose of melatonin did not enhance the
effect of therapy with any of the diets studied. We did not obtain convincing evidence that
the effect of melatonin depends on the initial body weight and age of rats. On a standard
diet, melatonin has been found to reduce food and water intake. Melatonin did not reduce
BWG with a standard diet when administered intraperitoneally. Our research suggests
that melatonin may be beneficial for diet-induced metabolic disorders by improving lipid
profiles and preventing BWG. However, a decrease in appetite and BWG when taking
melatonin may also be associated with negative side effects of the drug, which requires
further research.

Keywords: melatonin, body weight gain, leptin, diet, appetite, fructose, fat
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