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AHAJII3 TOCBIAY TA NIEPCIIEKTUBU
BUKOPUCTAHHS MAHT'T®OEPUHY Y

MEJMUIIAHI TA ®APMAIII
Spomiii M.B, ITonosko H.II.
Hanionanbunii papmaneBTHYHNN YHIBepcUTeT
Yxpainu
IIepcnexTuBHUM HaIpsIMKOM Cy4acHOI1

(hapMareBTUYHOI TEXHOJOTil € MOmyK e(peKTUBHUX
cyOcCTaHIIiif Ha OCHOBI IPUPOJHUX 0i0OJIOTIYHO aKTUBHUX
PEYOBHH, SIKi 3aBISKH 0araTOKOMIIOHCHTHOMY CKIIQIy
MAalOTh IIUPOKUH CIeKTp (apmakoioriuHoi aii. [aTepec
JI0 TIPUPOIHHUX TEPANEeBTHYHO aKTHBHUX CIOIYK 3HAYHO
3pic B ocrtaHHi poku [l]. EkcrmepumeHTan bHI
JOCHI/DKEHHST TOKa3ajH, 10 JIKapchKa pOCIMHHA
CHpOBHHA Ta/ab0 TX KOMIIOHEHTH MalOTh MPOTH3aNaJIbHI,
aHTUNpOMiQepaTuBHI, AHTHAHTIOTEHHI, MPOTUPAKOBI
BrIacTuBOCTI [2-4]. BOHM MiCTATh HH3KY HPUPOITHUX
010JTOTIYHO aKTUBHHUX CIIONYK, SKi JIETKO BKIIFOYAFOTHCS
B OOMIHHI TIpOLIECH OpTaHi3My, XapaKTepHU3yThCS
HU3BKOI0 TOKCUYHICTIO Ta M’SIKUM BIUTUBOM [5-7]. Taki
KOMIUICKCHI TpernapaTd MEHII TOKCHUYHI, IO BUTiTHO
BiZpi3Hsie iX BiA JiKapchbKHX 3aco0iB MIKpOOHOTO Ta
CHHTETUYHOTrO MoXxomkeHHs [8-12]. 3a3HaueHi Buiue
(hakTOpM 3yMOBIIOIOTH HEOOXINHICTh TOIIYKYy HOBHX
BHCOKOC(EKTUBHUX JKEPEN UTsl OTPUMAaHHS IPETIapaTiB
MPUPOTHOTO TOXOMKEHHS. HarypanpHi  MPOXYKTH
MOJXYTb IPEICTABIATH COOOI0 1 TOTSHIIIHHE JOMTOMIXHE

nikyBaHHs [13,14] i sk TpaaumiiiHa Tepamis MiCHEBHX
posnamiB. Y LbOMY CEHCI MEPCHEKTUBHHM € TaKuid
NPUPOAHAN TPOMYKT, SK MaHTipepwH, SKUH 3TiTHO
pe3ynbTaTiB gochimkeHHs [15-17] Bomomie MUPOKUM
CIIEKTPOM (hapMaKOJIOTIYHHX BIACTHBOCTEH.

Metoro poGorm  Oyro  mpoaHAmi3yBaTH  JaHi
JITEpaTypHUX JOKEpEd Ta BHU3HAUYUTH TepareBTHYHUI
NOTEeHIia)l MaHripepuHy Ta MEepCleKTHBH  HOTO
BUKOPHCTaHHS y MeIUIIMHI Ta (apmarii.

Marepiaau Ta MeTOAU

B saxocti wMarepiamiB  IOCHIMKEHHS BHUKOPHUCTAHO

eJNIEKTPOHHI JpKepena iHpopMamii Ta HH3KAa HAYKOBHX
myOdiKamiii BITYM3HSHUX Ta 3aKOPAOHHUX YUYCHHX.
AHaii3 MpoBOJMBCS HA OCHOBI EJIEKTPOHHUX 0a3 JaHUX
3a nepiog 2002-2022 pp., 10 CKIIaAaiy eMIipudHy 6a3y
JOCIipKeHHs. Bynn BukopucTaHi JOTiYHUM, CHCTEMHO-
AHATITUYHUH, CTPYKTYPHO-(YHKI[IOHATLHU Ta
MOPIBHSUIbHUI METO/IM aHAai3Yy.

Pe3ysbTaTH Ta 00roBOpeHHA
Byooea, dxcepena ompumanna ma énacmusocmi
Masridepnn (2-C- ¥ -D-glucopyranosyl-
1,3,6,7-TeTpariipOKCUKCaHTOH), Ha3Ba SIKOTO
Bignosinno po IUPAC 1,3,6,7-Terparigpokcu-2-
[3.,4,5-Tpurinpokcu-6-(TiApoKCUMETHI)OKCaH-2-
i1]kcaHTeH-9-0H (1S)-1,5-Anhydro-1-(1,3,6,7-
tetrahydroxy -9-0x09H-xanthen-2-yl)-d-glucitol,
HAJIC)KUTH 10 KCAHTOHOIIIB, OZJHOTO 3 KJIACIB MPUPOIHUX
CHOJYK, SIKi BiTHOCATH 10 momideHomniB (puc.1).
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Puc. 1 XimiyHa cTpykTypa MaHridepuny, mxepeno: [18]

Masnrideprn  3a3BHYail  CyNpPOBOKYETHCS
i30MepHIM i30MaHTi(eprHOM 4-C -D-
TITIOKOMipaHo3mi-1,3,6,7-TeTpariJpoOKCUKCaHTOH),
METOKCHM — ToximHe romomanridpepuny (2-C-D-
TIIIOKOT paHo3miI- 1,6, 7-TeTpariapokcu-3-MeTOKCH-KCaH-
ToH) 1 O-TJIIKO3WIIbOBaHE IOXiJHE HEOMaHTI(QepHHy
(manripepun-7-O-D-rimtoko-nipano3un) [18].
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I3omanripepur 1 romomanridepmH,  SKi
ctaHoBiATE 10% Bixm 3arambHOi KiTBKOCTI (DEHOIMIB,
TaKOXX TPHUCYTHI B PI3HUX YaCTHHAX JepeBa MaHTo,
TaKWX SK JUCTSA, IIKipka MaHro Tta rinkm [18,19]

(puc.2.).
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a. Manridepun

6. 'omomanridepun

B. [30manTipepun

Puc. 2 Ctpyktyp MaHridepuny Ta ioro mizodopm, mrepeno: [20]

[TomieHOTBHI CIIOMYKH € BaXKIMBOIO 1 OJHIEIO
3 HaWNOMIMPEHIMNX TPYN BTOPHHHUX META0OMITIB
Ha3eMHIX pOCTHH. [onipenonbHi CIOTYKH
CHHTE3YIOThCS 3@ CTPECOBHX YMOB, 3abe3medyroun
3aXUCT  MCTAaDONITHYHHX  CHUCTEM  POCIHH  Bif
MOIIKO/DKYOYOT Il BUIBHMUX — paJMKamiB,  sKi
YTBOPIOIOTBCS ~ BHACIIZOK IiJBUIIEHOTO BMICTY B
CepellOBHUINI BAXKHX MeTamiB 1 KceHoOioTukiB [21].
OCHOBHUMH IIUIIXaMH, 3 SKHX Yy DPOCIHMHAX MOXOMISATh
(eHONBHI CIIONYKH, € aleTaTHHH Ta ITHKIMAaTHHN
[18,21]. 3a kimpkicTIO (EHONBHUX KiTemb Ta 3a
CTPYKTYPHUMH €JIEeMEHTAMH, [0 MPUETHYIOTHCS JI0 [UX
KiJIellb, MOXXHA BHAUTUTH KiTbKa MiAKJIACIB (CHOIIB:
npocti ¢eHonn Ta OeH30XiHOHM (KaTexon), (eHonbHI
KUCJIOTH (PO3MaprUHOBA Ta KABOBA KUCIIOTH), aHTOI[IaHH,
¢deHinnponeHu (eBreHos), KyMapHHH, Ha(QTOXIHOHH,
KCAaHTOHH, CTHILOCHOIIN (pecBeparpoii), aHTPaxiHOHH,
(maBoHOiOM (KBEpUETHH Ta TeHicTeiH), (raBaHOHH,
i30IaBOHOIAM,  JITHAHW, JITHIHA,  [OJi(EHOIH
(myOmnpHI pedoBuHM) [18,22]. BiocnHTe3 CTHIBOCHIB 1
KCaHTOHIB SIK NPAaBIJIO, TOB'SI3aHUI 3 (IaBoOHOITAMH.
OnHak, JexapOOKcHIIOBaHHS a0o P-OKUCIEHHS, SIKi
BiOYBAarOThCS Ha TICBHUX €Tamax IUISXiB, MPU3BOAATH
o BTpath opHoro (y cTwibOeHax) abo aBox (B
KCaHTOHAX) BYTJICIIO B KiHIIEBOMY MpoaykTi [18,21].

3a (bi3UKO-XiMITHUME BIIACTUBOCTSAMU
manripepun  —  2-(C- Y -D-rmoxonipanosun)-1,3,6,7-
TETPATiIPOKCUKCAHTOH —  CBITJIO-KOBTHH  JpiOHO-
KPUCTAJIIYHUH TIOPOLIOK, PO3YMHHMH Yy MeETaHOIN,
rapstauoMy 96 % eTaHodi, Jyrax i He pO3YMHHHUN Yy BOJI,
xymopodopmi  [23,24]. Monekynasipaa wMaca 422,33
(Molecular  formula CioHisO1;) 1 Temmepatypa
rtaBienHs 274°C [18, 25)]. Po3unHHICT y BOJI CKiTagae
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1,44 mr/mn , log P -0.59 log D (pH 7.4) — 0.80
Masnridepus € TepMocTabiIbHOIO MOJEKYIIO0 [26] .

CrouaTky MaHTipepuH OyB BHIUICHHH 5K
6apBHa crioyka 3 Mangifera indica [27], i pi3Hi yacTH-
o1 Mangifera indica (mepeBa MaHro) moci € Horo
OCHOBHMM npuponuuMm Jokepenom [28]. Cepen pi-
3HOMaHITHUX TOJNI(EHONBHUX CHONYK, 3HAHJICHUX Y
Mangifera  indica, ManripepuH €  OCHOBHHUM
KOMITOHEHTOM [26]. MaHnriepuH MIiCTUTBCS B Pi3HHX
gactuHax Mangifera indica L, a came B mucTi, Turonax,
Kopi, cTebiax, CepleBHHI i KOpiHHXS [26-28]. Jlucts
MaHTOBOTO JiepeBa MICTATh B cepenHbomy, 2-5 % [29]
ab6o 2-11 % [30] manripepuny. Excrpakt xopu cToBOy-
pa M. indica, skuii IHTEHCHBHO BMBYaBCS ILIOAO IHOTO
KOPHCHUX BJIACTHBOCTEH, MICTUTh MaHripepuH sK
OCHOBHY CIIOJIYKY, ajie TakoK OaraTuil (hmaBaH-3-o1aMu
Ta (heHOIOBUMU KucIoTamu [31].

Masnridepusn 3ycTpidaeTbcs B PI3HHX  Ci-
MeHCTBaxX POCIUH Yy PI3HUX KOHLEHTPALisx 1 3a3BHYail
3yCTpIiva€eThCs y BUTILAAL TIIiKO3UAYy. PocnuHHI mKepena
MmaHridepruHy BkIodaoTh: Anemarrhena asphodeloides
(Bim 1 mo 7% cyxoi macu B kopenepumax (TCM mpe-
napar Zhimu) [32, 33], Aphloia theiformis, Arrabidaea
patellifera, Arrabidaea samydoides, Bersama abyssinica,
Bombax ceiba, Bombax malabaricum, Cratoxylum
cochinchinense, Cyclopia  genistoides, Cyclopia
subtarnata, Iris domestica (cun. Belamcanda chinensis —
TKM mnpemnapat Shegan) i nesiki inmi Iris sp. [23, 24, 34-
37], Gentiana lutiae [38], Gentianella nitida, Hypericum
perforatum [39], Mangifera indica, Mangifera odorata,
Polygala hongkongensis, Phaleria cumingii, Phaleria
macrocarpa, Pyrrosia gralla, Rhizoma anemarrhena,
Salacia oblonga, Salacia reticulate (kopinus (aropBemu-
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yHi siku) [40, 41], Swertia chirata, Swertia
macrosperma, Swertia mussotii, Trichomanes reniforme,
Zizyphus cambodiana [26]. A TakoX iHIN pPOXWHH, B
AKX MOKHa 3HaWTH MaHTridpepuH: Bignoniaceae,
Moraceae, Thymelaceae, Aphloiaceae, Malvaceae [42].
Hemonasrao 3 Coffea pseudozanguebariaec (Rubiaceae)
OyJI0 BHIIEHO BENMKY KUIbKICTH MaHridepuny. Bmict
noHaz 6 % MaHridpepruHy poOHTH II0 POCIMHY OJHHM i3
HaWOUIBII MEPCIEeKTUBHUX INPHUPOAHUX JDKEpEeN 1€l
cnosyku [43, 44]. llle oquuM pKepeaoM MaHriepuHy €
TOITYJISIPHAHN TiBICHHOA(DPUKAHCHKIH TpaB’sIHUN 4ail —
MEIOBMI dYarapHWK, JUCTS Ta KBITH KIIBKOX BHIIB
Cyclopia 3 Fabaceae [45]. Bmict manTridepuny Moxe
nocsiratu 4 % cyxoi macu, Hanpukian y C. genistoides
[46-48]. Manridepun Ta iHIOI KCAaHTOHM TaKOX 3Y-
CTpIYaAIOTHCSl B KUJIBKOX TaKCOHAaX NTEPHUAOQITIB, TaKHX
Ak ciMmeiicTBa manoporeil Aspleniaceae, Woodsiaceae i
Trichomanes reniforme, 110 1ikaBo 3 €KOJIOTiYHOI Ta Xe-
MOTaKCOHOMIYHOI TOYKH 30Dy, ajie HEMa€ >KOTHUX 3BITiB
npo Oyxab-siKe MEIWYHE BHKOPHCTAHHS LMX POCIMHHUX
mkepen [18]. Omun i3 BuaiB mamopori, Davallia solida,
BHKOPHCTOBYETECS SIK IHTPEIIEHT 3M0pPOBOI DXKi Ta JiKy-
BaHHS CHTI'yaTepH, a MaHTi(epHH, K BBaKAIOTh, CIPHSIE
HOro KOPUCHUM BJIACTUBOCTSIM [49].

Memoou ompumannsn i idenmudgpixayii manzighepuny

Jnst BUIIIEHHS, BU3HAYCHHS CTPYKTYpHU Ta Ki-
JBKICHOTO aHaJi3y MaHTiQepuHy 3 pi3HUX DKEpem 3a-
CTOCOBYIOTBCSI KiTbKa TPaOWIHHUX 1 TepemoBUX
METOMIB. 3a OCTaHHI POKM JIOCATHYTO 3HAYHOTO MpO-
rpecy B IboMy HampsMKy [35, 50, 51]. Onnak y nepeBa-
JKHIH OLIBIIOCTI OMYyOIIKOBAHUX NOCIIIKCHB SIK MaTepi-
al JUIS eKCTPaKIii BHKOPUCTOBYBAIKCS TPH OCHOBHI
pociuuu: M. indica, A. asphodeloides abo Cyclopia sp.
[50].

B sixocTi excTpareHTiB (pO3UMHHUKIB) AT €KC-
TpaKIii BUKOPUCTOBYIOTHCS TIETpoJeiHuit edip, OeH3om,
reKcaH, XJ1opodopM, eTWialerar, eTaHod, METaHoN I
BoJa [52, 53].

Hamnpuknan, cBixo BHCyIIeHY Ha IOBITpi KOpY
Mangifera indica L. mocmitoBHO eKcTparyBaji cIioda-
TKY KUIUIIYUM TETPOJICHHUM PO3UYMHOM JIJIsl BUJIAJICHHS
YKUPOPO3UNHHUX PEUOBHH, a TIOTIM XOJIOIHUM alleTOHOM
JUTsl BUJQICHHS TaHiHiB i, mami 70 % ertanomom [54].
O06’enHaHMI CIMPTOBUI €KCTPAKT KOHIIEHTPYBAIU MPH
3HIDKCHOMY THCKY, 00 BUAIINTH MaHTiQepuH y BH-
TJIs1/11 )KOBTOTO aMOpHOTO NopoIky [54, 55].

OCHOBHUM METO/IOM, SIKHH BHKOPHCTOBYETHCS
JUIS BIJJIUJICHHS Ta BHUIUICHHS MaHTiQepHHy 3 eKC-
TPaKkTiB, € BHCOKOC(EKTHBHA piMHHA Xpomatorpadis
(BEPX) [56, 57]. Tonkomaposa xpomarorpadis (TILX)
TaKOX BUKOPUCTOBYBaJacs Ul BiIMIJICHHS MaHTi(epu-
Hy BiJl iHITNX KOMITOHEHTIB B €KCTpakTax [58].

OmnmcaHa TEXHOJOTISI 3TiTHO SKOi KBITKOBi Opy-
HbKH 3 Mangifera indica crmouarky Hapi3anu Ha JpiOHI
OIMaTOYKM, a TIOTIM BHCYNIYBAIM TpH KIMHATHIN
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TEeMIIepaTypi Ta JOJAaTKOBO mojpioHioBanu. [lompiOHeHi
KBITKOBI OpyHbkH M. indica eKcTparyBaiu METpO-
neitauM eipom (60-80 °C) B amapati Cokciera mpoTs-
roM 56 TOIWH AJsl BUAATICHHS OyAb-SIKMX >KHPOPO3UMH-
HUX PEYOBHH. 3HEXKUPEHI IOPOIIKOMOMiIOHI KBITKOBI
OpYHBKH €KCTparyBaiy 3a ornoMororo armapary Cokcie-
Ta 3 HEOOXIAHOIO KiJbKicTIO etaHoiy (95 %) mpoTsirom
21 roauHU Ta KOHIIEHTPYBAJIU MPH 3HIKEHOMY THUCKY J10
YTBOpEHHs1 HamiBTBepoi Macu [59]. HamiBTBepny macy
KiJIbKa pa3iB 3HEKHMPIOBAJIM 1 PO3YMHSUIM B €TAHOJII HPU
KiMHaTHIiH Temmeparypi. ETaHompHHMI eKxcTpakT maii
KOHLCHTPYBAaIW IIPH 3HIDKCHOMY THCKY, INO Jajo
JKOBTUH aMop¢HUI mopomnok. J{ist BumineHHst MaHTi(e-
puny [60] BUCYIIEHUI CIHPTOBUI EKCTPaKT ancopOy-
Bay Ha cuiikareni (60-120 memnr) i xpomarorpadyBaiu
Ha KOJIOHL 3 CHJIIKaresieM, HallOBHEHIH meTpoieiHuM
edipom (60-80°C). KosoHKY €JTr0I0BaIN CYMIIIIIIIO XJIO-
podopm:arieror:Mypammaa kuciora (8:1,5:0,5), 1o
JaBayio MaHTridepuH y BUTIAAI OJi10-)KOBTOrO amopd-
HOro mopomKy. IIpu kpucTamizamii 3 BHKOPHCTAHHIM
€TaHONIy OTPUMYBAIU ONiTO-KOBTI TOTYACTI KPUCTAIH
MaHridepuny. BumineHi ONigo-)KOBTI TONYacTi KpH-
cTanu MaHripepuHy BHCymIyBau. BupineHy crnosyky
inenTudikyBaan 3a gonomororo TIIX, BEPX, Y®-
CHEeKTPOQOTOMETpiss Yy BHAWUMIA YacCTUHI CIEKTPY,
iHppauepBoHa cnekTpockormis 3 Dyp'e-nepeTBOPEHHIM
ta SIMP cniekrpodoromerpist [61].

3 BHKOPHCTaHHAM IHIIOTO METOAY JHCTS Ta
Kopy Manro cymmn npu 40 °C, Toni K Aapa Ta MKIpKy
CYIIIITH CyONiMaIli€ero A0 MOCTiiHOI Baru. BucyreHi
3pa3ku TMOAPiOHIOBAIM A0 JAPiOHOTO  OIHOPIIHOTO
nopoiuky. ITopomok excrparyBajiu MpOTAroM 3 TOJMH
rekcaioM B amapari Cokciera Juii  BUJAJICHHS
JKUPOPO3YMHHUX  peuyoBWH. [licis  BUCylIyBaHHS
MaTepial T0JaTKOBO EKCTParyBald TPHUi MPOTSATOM 3
TOOMH METAaHOJIIOM, 1 po3uMHH o0'egHyBaym i
BunaptoBau npu 40 °C 3a JOIOMOTOI0 POTOPHOTO
BUIIApPIOBaYa TP 3HIKEHOMY THCKY. EkcTpakTn
PO3UYMHSIIM B METAHOJI Ta aHAI3yBajJH 3a JOMOMOIOO
ananmitnaHoi BEPX, BEPX-enexkrpopo3nuitoBanbHOi
Mac-criekTpomerpii 1 anamizy Ha ocHoBi BEPX Ha
OCHOBI TIIOKCaHTHHY/KCAHTHHOKCHIa3H [62].

VYIIbTpa3sByKOBY EKCTPAKILIIO IPOBOJWIN B
ynbTpassykoBomy mpmiani (KJ1004B, Kejin Instrument
Company, Iyamwkoy, Kwuraif) 3 moTyxHiCTIO
ynbTpa3Byky 200 Bt i gacrororo 40 x['1, ocHameHOMY
TEPMOPETYJIITOPOM 1 LUPpPOBUM TaiimepoM. Jlnucts
manro (Mangifera indica), 3i06pani 3 IliBHiuHOTO
kammycy YHiBepcutery Cynp Stcena, ['yanwkoy,
npoBinmist ['yannyn, Kuraii, BUCYIYBaIM  IIPU
KIMHATHIA TemrepaTypi, mNoapiOHOBaM B JpiOHUH
noporok i 36epiramm npu 80 °C. ITopomrok TuCTsS MaHTO
TOYHO 3BaXYBAIM 1 IMOMIIIANM B 3aKPUTY IPOOIpKY,
MOTIM  3MIIOyBald 3  BIANOBITHOIO  KUIBKICTIO
excrparenTy. [liciis 3ModyBaHHs POCIMHHOTO MaTepiaty
npoOipKy 13 CYCHCH3I€I0 3aHyprOBald y BOAy B
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YJIBTPa3BYKOBOMY MPHJIAJIL Ta ONMPOMIHIOBAIIM B 33aHUX
ymoBax. Ilicmsi ynbTpa3sBYKOBOT eKCTpakiii 3pa3ok
nentpudyrysamu npu 8000 g mpotsirom 10 XBWIWH i
30upamm cymepHatant. Ocax BinOupamw Hazax i 3HOBY
eKCTparyBaJlld 3a THUX caMuX YyMOB. ExcTpaktu
MTOJIBIHHOT €KCTPAKIIii 3MIITyBaii Ta (PLIETPYBAIN Yepe3
¢uteTp 0,45 Mxm anst ananizy BEPX. Ipu nocnimxenni
3aJIKHOCTI BIUIMBY KOHIEHTpAIll €TaHoly Ta IHIIMX
napaMeTpiB - migiOpaHo yMOBHM TIpH  SKHX  BHXIJ
maHripepuny wmakcumanbHuit 58,46 + 1,27 wmr/r:
KOHIIEHTpaIis eTaHony 44 % ; CHiBBIOHOIICHHS PiguHA:
TBepna pedoBnHa 38:1 (MI/T); TeMmepaTypa eKCTpaKii
60 °C; gac excrpakmii 19,2 XB mpH yIbTPa3ByKOBOMY
ompominenHi 200 Bt [63].

Y  nmocmimkenni Zou T.B. et all Oys
po3pobneHnit MeTOJ MIKPOXBMIJIBOBOT EKCTpaKIii st

OTpUMaHHs MaHripepuny 3 Jucts Manro. Jleski
napaMeTpd, Taki  SK  KOHIIGHTpalis  eTaHoiy,
CHIBBIHONICHHS pIIMHUA Ta TBEPHOi PEYOBHHH,

MIKpOXBIJIBOBA TOTYXXHICTh 1 9ac eKCTpakuii, Oyim
ontuMizoBaHi. ONTHMaTbHUMH YMOBaMH €KCTPAKIii
Oyno BukopucTanHs 45 % eraHONy, CITiBBIJHOIICHHS
pinnHa/TBepaa pewoBuHa 30:1 (Mu/r) 1 Wac ekcTpaxiii
123 ¢ mpu MiKpOXBWJILOBOMY ONPOMIHEHHI MOTYKHICTIO
474 Br. 3a ontuMmainbHUX YMOB BHXiJ MaHridepuny
cranoBuB 36,10 = 0,72 Mr/r, 3Ha4YHO BHINE, HDK MPHU
TpamumiiHiA  ekcTpakuii. OTpuMmaHi  pe3yibTaTH
BKa3yIOTb Ha T€, IO CKCTPAKIis 3a JIOIOMOTOI0
MIKpPOXBWJIb € TIEPCIEKTUBHIM METOJIOM JAJISI BUITY4YCHHS
MaHTipeprHy 3 POCIMHHHX MarepiayiB 1 crpusie
TIOBHOMY BUKOPUCTAHHSIO JIUCTSI MAHTO [64].

Jns oTpuUMaHHS EKCTPakTIB 3 JIMCTS MaHro
(Mangifera indica) TaKOX BUKOPUCTOBYBAIIU
eKCTPAaKIIiI0 PO3UMHHUKOM Npu HU3bkoMy TUCKY (LPSE)
1 ekcrpakmito HamkputuuHoro pimuHoro  (SFE).
Hatieummit Buxin cknanas 2,24 % mpu 30 MIla Ta 323
K; Buxin LPSE (9,3 %) OyB Maibke BTpUi BUIIUH, HiXK
SFE (3,6%). TonkomapoBa xpomarorpadis mokasaina,
10 eKCTPAKTH JIMCTSI MAHT0, OTPUMaHi 000Ma MeToJaMu
MICTSITh KiJIbKa KIJACiB CIOJNYK, TaKUX SIK alKaJIOimH,
¢naBonoinu Ta Tepnenoigu [65]. Excrpaktu mmcts
MaHro oTpumyBaiu 3a gomnomororo CO, excTpakuii Ta
TIEPKOJIALIT €TAHOJIOM.

B miteparypi ommcaHO METOJ €KCTpaKIii, Ipu
SKOMY 3pa3KM JIHCTSI Ta KOPU 3aMOpoKyBanu mpu — 80
°C 1 miodimizyBamu npu — 50 °C 1 0,12 mbap y Freezone
4.5 (Kanzac, CIIIA) no 3 % Bousorocri (24 ta 48 roguH
JUIL JIUCTS Ta KOpW, BIJNOBIIHO). Bucymeni 3paszku
TOMOTEHI3yBall 32 JJONOMOT'OI0 rOMOTeHI3aTopa
GX4100 (Krups, Cd. de Mexico, Mexico).

Ekcrpakitito  6ioJIOTiYHO aKTHBHHX — CIIOJYK
MIPOBOAMIN JBOMA 3BUYAHHUMH METOJAaMH, MalepaIli€io
Ta HArpiBaHHSAM, i JBOMAa HETPATUIIIHHUMH METOIAMH,
YIIBTPa3BYKOBOIO OOPOOKOIO Ta MiKPOXBHIIBOBOKO ITIYYIO
[66]. 3rimHo 3 Ruiz-Montafiez Ta iH. ; K PO3YHMHHUKU
JUIsL MaHTi(epuHy BHKOPHUCTOBYBAIM CYMIII €TaHOJ-
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Boja (8:2 00./00.) i rexcan y criBBigHouenui 1:10 (r
npoOK:MJI PO3YMHHKKA), 32 BUHSITKOM METOAY HarpiBaH-
Ha (1:20; T mpoOu:mi). po3unHHUK) [67]. Ilpm ekc-
Tpakmii mMeromoM xojomHoi Mamepamii, 10 T miodimi-
30BaHOTO TOPOLIKY 3MILTyBaJM 3 PO3UMHHUKOM y KOJIOI
Epnenmetiepa, mepeMinryBaiyd mpoTsAroM 24 romuH Ha
opbOitanpHOMy Terikepi 290400 (Boekel Scientific,
[MancineBanis, CIHA), npu 200 06/xB i 25 °C, y mob
30UIBIIMTH  PO3YMHHICTE MaTepialy Ta IIBUJIKICTH
MacooOMmiHy [68]. Tapsuy ekcTpakiiio MpOBOAWIN B
6e3nepepBHOMY E€KCTpaKTopi Cokcnmera  VH-6
(NOVATECH, I'Bamanaxapa, Mekcuka). 200 mMa po3-
YUHHWKA TIOMIIIAJH B KYJIEKOBY KOOy 00’ emMom 250 M,
a 3pazok 10 r — y ekcrpakiiiftHy kamepy. Excrpakiito
MPOBOJMIIM TIOCIIIOBHUM IPOMHBAHHSAM TIIPOTSTOM 8
ron [68]. Ilpu ekcrpakmii ynaprpasBykoM 10 T 3pa3ka
JIoJIaBaId 10 po3unHHKKA TIpu 25 °C, motiM 00po0IIsiiu
B ynbTpa3BykoBoMy amapati Cleaner 1510 (Bbpancon,
Cent-Jlyic, CIIIA), 3aCTOCOBYIOUH MOCTiiHY 9acTOTy 42
k[ mpoTsirom 30 XBWIMH y XOJOAHINA BaHHI. TBepai Ta
PiAKi YaCTHHKH BiOPYIOTH 1 NPHCKOPIOIOTHCS YIBTpa-
3BYKOBOIO JIi€10; B pe3yibTaTi PO3YMHEHAa PEYOBHHA
MIBUJKO NEPEXOJUTH 13 TBepAoi (ha3u B eKCTpareHT s
BWITydeHHs! OloakTuBHUX cnonyk [68]. Ilpu orpumanHi
eKCTPaKTy B MiKpOXBWIIBOBIiH meui 10 r 3pa3ka nomimia-
JM 13 PO3YMHHUKOM B KOJIOY Ta TiJIaBaJId BUIIPOMIHIO-
BaHHIO y MIKpOXBHIILOBiH medi nmpu 600 Bt [67]. Exc-
TPAaKII0 MPOBOAWIH TPOTsAroM | xBuiamHU B 30-ceky-
H/IHUX [UKJIaX OIPOMIHEHHS, a 3pa3Kd OXOJOMKYBAJIU
npotsirom 10 xB, m00 MiATpUMYyBaTH TEMIIEpaTypy Ha
piBai 25 °C. JlocmimHi eKCTpakTH (iIbTpyBaIN depes
(binbTpyBaNIbHUIH narip. Jns OTPUMAaHHS
KOHLEHTPOBAHOT'O EKCTPAKTy BHUKOPHCTOBYBAJIH PO-
TopHui BumapHUK R-205 (Buchi, New Castle, CIIIA)
mpu 40 °C i 150 o6/xB. KoHIeHTpOBaHI €KCTpaKTH
00pobmsy a30TOM, MO0 OTPUMATH EKCTPAKTH Oe3 po3-
YUHHUKIB [67].

Dapmaxonoziuni enacmueocmi

BuyuenHs 3 MaHro TpaAWIiHHO BHKOpH-
CTOBYBAJIUCS] KOPIHHMMU kuTesMu bonisii, [TiBaenHOT
I'Biann, AHTHIIBCHKUX OCTpOBiB, Komymo6ii, diminmin Ta
[Hail s JikyBaHHS psily 3aXBOPIOBaHb. MaHridepuH
EeMIIPUYHO BUKOPUCTOBYETHCS MPOTH Hiapei, OIIOBOTH,
peBMaTH3My, CBEpOEIKY, aCTMHU Ta MITYHKOBUX PO3JIaLIiB.

VY HapoaHiil MeIUIHI IIHUPOKO MOIIMPEHE BHU-
KOpPHCTaHHSI EKCTPAKTIB MAaHTr0 SK JIKapCHKUX TpaB.
IcHye KiybKa TOBIIOMIICHB PO TPAAUIIIHHE BUKOPHCTA-
HHS si7jpa MaHro B pi3HMX 4acTuHax cBiry. Ha ®imxi
CBIXE SIIPO MAHTO BXKUBAIOTh 5K JIIKK BiJI AU3EHTEpIl Ta
aCTMH, a CIK MaHTO BHKOPHCTOBYIOTh SIK Kparuii JJist
HOCa TpU mpodieMax i3 HOCOBMMH masyxamu. B Iumii
CyXe HaCiHHS HaHOCHTBCS Ha T'OJIOBY UL BUAJICHHS JTy-
1M, a TaKOX SK 3acid mpoTu miapei. ['apsdi BomHI eKc-
TPakKTH sipa 3aCTOCOBYIOTH SIK IPOTHIJIMCTHI 3acO0H,
adpoau3iaky, MPOHOCHI Ta TOHI3YI0Ui 3aco0u [62].
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3romom OyJI0 AOBEACHO, 10 MaHTi(GepHH BOJIO-
Jie 4yuciIeHHUMMH (HapMaKOJOTIYHUMHU BJIACTHBOCTSMH,
TaKUMHU SIK aHTHOakTepianpHa [60, 69, 70], mpoTumyx-
TUHHA, iMyHOMoxymoBanbHa [71-75], aHTH-BLI
[76,77], npormmiabetmuna [78-80], aHTHOKCHIOAHTHA
[18, 69, 81-83], aHTHrenmpMiHTHa Ta NPOTHAIEPTiYHA
[84,85], anTuBikoBa [86], mporusanansHa [87, 88], re-
MaTONpPOTEKTOpHA Ta 3HeOomoBanmbHa [18, 24,77, 89,
90].

dapMakoJIOriyHi  BIACTHBOCTI  MaHTiQepuHy
BapilOIOThCA BiJ] aHTHOKCHIAHTHUX, MPOTHIH(EKITIIHHIX,
MIPOTHIIa0C THIHIX, AHTHATEPOCKIICPOTHIHIX i
CEepIIEBO-CYMHHHUX edeKTiB bi (6] MOKpAIICHHS
KOTHITUBHOI ()yHKIIi MO3Ky. MaHTiQeprH IEMOHCTPYE
BHHSTKOBY AQHTUOKCUJIAHTHY AKTHBHICTb Ta
rernaTonpoTeKTOPHY Mil0 IPU yPaKEHHSIX MEUiHKH,
CIPUYMHEHHUX BITBHUMHU paJiMKallaMi, y MUILIEH in vivo

[77,91, 92].
Iupoxo BHUKOPUCTOBYETHCS AK
npodiTakTHYHAKA  3acid [pH  CcepueBO-CyAWHHHX,

HEeHpoaereHepaTHBHIX 3aXBOPIOBAHHIX, /1ia0eTi Ta paKy
[28]. [HocmimkeHHS [IOA0 IMyHOMOIYIOBaIbHOT
aKkTHBHOCTI MaHridepuny [93] mnoxazamm, mo ueH
KCAaHTOHOBMI1 TITFOKO3H] (1,3,6,7-
TETPAriIPOKCUKCAHTOH), MOMIYJIIOE€ EKCIPECII0 KITBKOX
reHiB, sKi OepyTh ydYacTb y PEryJsilil aromnTosy,
perrikamii BipyCy, HMyXJHHOYTBOPEHHS, 3alajeHHS Ta
ayTOIMyHHHX 3axBopioBaHb. Lli pe3ynbpraTté cBimdaTh
mpo iX TMOTEHIIHHY KOPUCTh Yy JIKyBaHHI 3amaibHUX
3axBoproBaHb Ta/abo paky [88]. Bymo mokazano, mo

MaHTipeprH 3axumae JTIMQOIUTH  JIOAWHU  BiA
nomkomkens y  JHK  mig BmumBom — ramma-
BUNPOMIHIOBAHHS, I[I€ IIJBHIIYE MOXJIMBICT IX

BUKOPHUCTAHHS y MAI[i€HTIB, SIKI NPOXOAATh MPOMEHEBY
Tepamito, abo Joxed, sAki MpodeciiiHO MiaTarThCS
paniamii [94]. Kpim Toro, moka3u BKa3yloTh Ha Te, IO
MaHTipeprH € TEepCHEeKTHBHAM XiMiOMpO(iIaKTHIHIM
3acobom [72], 3 OlOaKTHBHICTIO, SKa BKIIOYAE
AHTHOKCUJIAHTHY ir0 [95] i MOAyIIALit0 eKcIpecii reHiB
[96].

Yotupu apomMaTHuHi TiIPOKCHJIBHI TPYyNH Y
MOJICKYJTli MaHTipeprHy BH3HAYAIOTh KO0 CHIIBHI
aHTUpATUKAJIbHI Ta aHTHOKCHUIAHTHI BiacTUBOCTI [18].
OcHOBHUM MexaHi3MOM Jii MaHridpepuHy € oro
AQHTHOKCH/IQHTHA aKTHBHICTh 1 aKTHBHICTh HOTJIMHAHHS
BUTPHUX  paJWKalliB. AHTHOKCHIAHTHa AaKTHUBHICTh
MIPOCTEKYETHCS TIPH 3aMalbHUX Ta IHPEKUIHHUX cTaHax,
a TakoX NpH IykpoBoMmy niaberi [97,98]. Ilepopanbue
BBe/ieHHA MaHripepuny (40 wr/kr/menp) mypam 3
niaberoM mpoTsirom 30 [HIB 3HAYHO 3HHKYBAJIO PIBEHBb
IIyKpy B KPOBIi, IiABUIIICHHA PiBHS 1HCYIIHY B IUIa3Mi Ta
MIBUIYBAJI0O AHTHOKCUAAHTHI (epMeHTH, Taki SK
cymepokcummucmytaza (COJ), xaramaza (KAT) i
riyrarionnepokenaaza (I'Tl, GPx) y mewinmi mypis 3
niabeToM TMOpPIBHSHO 3 KOHTPOJIBHOIO TPYIOIO IIypiB
[99].
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Y  eHAOTeNaJlbHUX  KIITHUHAX  HUPKOBHX
KJIyOOUKiB JIIOJMHM XJIOPUA KaaMII0 CTUMYJIIOBaB
CEKpEIIiI0 IBOX OCHOBHUX Mpo3alalbHUX IMUTOKIHIB, [L-
6 Ta IL-8, mo mpu3Boamio o 3amaneHHs HHpoK. OqHaK
Mamridepun (75 MxkM) 3amobiraB iHIYKOBaHIH KagMieM
cekpenii sk IL-8, tak 1 IL-6 eHpmoremiampHIMU
KIITHHAMHU JIFOJICBKAX KJIyOOuYKiB, 1 HOro MOXHa
BUKOPHCTOBYBATH JUIs 3aro0iraHHsl 3anajieHHI0 HHPOK
[100].

MasnridepuH 3axuilae BiJ OKHCIIOBAIBLHOTO
cTpecy, perymotoun BupoOHHMITBO NLRP3 1 Nrf2,
MOCTA0IOI0YN HUPKOBY IUCGHYHKIIIO Ta MOKPAIIYIOUH
Mopdonoriuai 3miHn y CLP-iHZyKOBaHHX CENTHYHUX
MHUIIICH, a TaKoXX 3HIKYIOUYH piBHI cupoBaTku IL-1(3 Ta

IL-18, 3a1100irarouu aronTo3y KaHaIbIEBUX
emiTeNiaIbHUX ~ KIITHH 1 NPUAYIIEHHS  HUPKOBOI
aKTHUBAIIi{ 3amnaneHHs NLRP3 y HUPKax

[88,98,101,102,104].

B po6ori [105] nmpeacraBieHo AeTaabHUI OTHC
PEHOIPOTEKTOPHOI aKTHUBHOCTI MaHTipepuHy TPOTH
3aXBOPIOBaHb HHPOK Ha OCHOBI EKCIIEPUMEHTAIbHHX
MoJerneii. BceOiuHO BHBUCHUIA BipOTITHUN MEXaHi3M Jii,
3TiIHO 3 SIKUM PEHO-3aXHCT MOXKE BiIOYyBaTHCS 3aBASKA
HasiBHOCTI AQHTHOKCHUJIAHTHOI, NPOTHU3AINAIBHOI,
AHTUANONTOTHYHOT  1ii, 1 3aBasku aytodariyii
aKTHBalil, IMyHOMOAYJSLI{, perysuii HUPKOBUX
TpaHCHOPTEpIB ypaTiB 1 Momymamii crennpidaux
CHUTHANBHUX [UIAXiB. KpiM TOro, peKoMeHIOBaHO
KOMOIHYBaTH MaHTi(eprH 3 IHIINMH TilTOTITIKEMITHUMH
mpenapaTaMy s IHAYKYBaHHS CHHEPTIUYHUX e(]eKTiB.
HocnimxenHs epexTuBHOCTI Ta Oe3nekn MaHTipepruHy B
KJIIHIYHUX BHOPOOYBaHHSX TaKOXX BUIIpaBlIaHi JuIs
MIATBEPKCHHS HOro JIKYBaJbHOIO IIOTCHINATY SK
TEpareBTHYHOr0 3aco0y sl JIKYBaHHS 3aXBOPIOBaHb
HUPOK Yy Jroneit [106].

BinmeHi pamukann €  BHUCOKOPEaKTHBHUMH
MOJIEKyJIaMH, SIKi OepyTh y4acTb y HaTOJOTii YeperHo-
MO3KOBOI TpaBMH Ta IepeOpanbHOi imemii yepes
OKHCITIOBAIBHUH CTpec i 3ananeHHs. MaHTipepruH Moxe
NPOHUKATH dYepe3 remaroeHuedaniunuii Oap’ep s
3aXMCTy HEHpOHIB. Pi3HI JOCHIIKEHHS MOKa3ylOTh, IO
BiH 3JaTHUH 3aXUINATH LEHTPAIbHY HEPBOBY CHUCTEMY
BiJl OKHCHOTO CTpECy, MITOXOHJPiaJIbHOT MUCQYHKII,
HEeHpo3anajaeHHs Ta arnolTo3y B MOJENSX in Vitro Ta in
vivo. ~ JlomatkoBi ~ QakTH  MOTBEPIKYIOTH, IO
MaHTiQepHH BIiIirpae TEBHY pOJNb y TOKPAIICHHI
3HIDKCHHS TIaM’sTi Ta Mi3HAHHS y MOJENEH MIypiB.
3araioM  HEHPOMPOTEKTOpHA  3IATHICTh  JIO3BOJISE
PO3rIIsiIaTH MaHTI(EepHH SK NEPCIEeKTUBHUI JIIKapChKHMA
3aci0 mnst Tepamii XxBopoO AubnreiimMepa i ITapkincona
[107,108].

Kpim Toro, MaHTideprH 30aTHHI MOAYIIOBATH
EKCTIPECiI0 MPO3anaIbHUX CHUIHATBHUX MOJICKYJ, BKIIO-
yaroun ekcnpecito TNF-o i COX-2, a Takox peryJo-
BaTH pi3Hi (hakTopu TpaHckpumuii, Taki sk NF-kB i ¢a-
ktop 2, noB’si3anuit 3 NF-E2 (Nrf -2) TNF-a and COX-
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2, as well as regulating various transcription factors,
such as NF-xB, and NF-E2-related factor 2 (Nrf-2) [88].
JIoKJTaiHO OMUCAaHO JOCHTIHKEHHS IOA0 3aXUCHUX ede-
kTiB MaHridepuny npu nomkompkeHHi [THC, excmpecii

Mpo3anajbHUX  IUTOKIHIB, OKHCHOMY CTpeci Ta

HEHPONIOBEMIHKOBUX  aHOMANISIX, CIPHYUHCHUX  JIi-

nonosicaxapunom (JITIC) y ronoBHOMY MO3Ky [24].
MexaHi3zmu, 11(0) JIeXKaTh B OCHOBI

Helipo3amajeHHss Ta OKCHIATUBHOIO ITOIIKOPKEHHS
TOJIOBHOT'O MO3KY € CKJIaJHUMH. Mool 1opociti 1ypu-
cammi JiHil BicTap migmaBanucs BIUIMBY CEepelOBHINA 3
BHCOKHM piBHEM CTpeCy i HEBpPOJIOTiYHI Ta HEPBOBO-
TICUXIYHI 3aXBOPIOBAHHS, IOB'S3aHI 3 MOMIKOKCHHIM
KIITHH 1 amonTo3oM, CHOCTepirajucs B iX TOJOBHOMY
MO3KY, TaKi SIK HeWpojercHepaTHUBHI 3aXBOPIOBAHHS,
nmenpecist 1 mmsodpenis. [IpogeMoHCTpOBaHO, IO
BBesieHHs Manridepuny (15, 30 Ta 60 wMr/kr;
nepopajibHO)  3amobirae  AuCperyJssinii — rinoraigamo-
rino¢izapao-magaupaukoBoi  (ITH) oci  crpecy,
HeHpo3amnajJeHHs Ta OKCHUIATHBHE yITKoKeHHs [111].

SAx  MOHOMEp  TpaAMIIAHOI  KHTACHKOI
MEIWIUHYU, OyJO MPOAEMOHCTPOBAHO, III0 MAaHTi(QepuH
BiJlirpae mpsMy Ta JONOMDKHY pOJIb B OHKOTEpaIlii.
MasnrideprH eQEeKTUBHO NPUTHIYYE IPOTrpecyBaHHS
MYXJIMHHOTO KIIITHHHOTO LIUKITY.

Psg  nmocmimpkeHp — mokazadM  3/ATHICTB
MaHridpeprHy TNPHUTHIYyBaTH KaHIEpPOTeHe3 1 picT
PaKOBHX KIITHH IUIAXOM iHAYKIII amonTo3y in vitro Ta
in vivo. MaHTipeprH IeMOHCTPYE MPOTHICHKEMIUHY Ta
mpodimakTHYHy nit0 Ha KiuitmHEH Jeiikemii  HL60.
MasnrideprH ni€ Ha KijgbKa Hpo3anaJbHHUX (DAKTOPIB
TpaHCKpHILii, (akTopiB pocTy, OUIKIB KIITHHHOTO
UKy, IIUTOKIHIB, KiHA3, MOJICKYJ ajare3ii, XeMOKIHIB 1
3anajbHUX (PEPMEHTIB IUIAXOM IHriOyBaHHS CTamii
iHimiamii, CTUMYJIOBaHHA Ta METacTa3yBaHHSI paKy
[110,111].

Byno minrBepkeHo, MO MaHTiQepHH iHIiMitoe
3YNMHKY KIiTHHHOro numkiny ¢asm  G2/M  uepes
peryssinito curtanbHoro nusixy CDK 1 -mmkmin B1 [112-
114]. Cunre3 IOHK 3mificHroeTbes min yac S-asu
KJIITHHHOTO IIMKJIy, 1 JIiKyBaHHS MaHripepuHoM
BUKJIMKA€E 3aTPUMKY S-tha3u B KITITHHAX
kosopektasnibHoro paky HT29 i xmitmnax Hela paky
muiikn Matku  [115]. Oxpim iHriOyrodoi nii Ha
KIITHHHAH [WKI, MaHripepuH 1HOYKyE AamomTo3
MyXIHHHUX KnituH. SAnepruit ¢akrop-kB (NF-kB) €
(hakTOpOM TPAHCKPUIIIII, SKUU THAYKY€E Tpoiidepartito
pakoBux KiituH [116].

Psn  gocmipkeHb  COPUSIIM  PO3YMIHHIO
OCHOBHOTO MOJICKYJIIPHOTO MeXaHi3My MaHriepuHy B
onkorepamii [117-119]. ¥V xiiTHHaX KapIUHOMH

MoIouHOi 3ano3u ronuan MCF-7 manridepun perysroe
CUTHAJIBHUN IUIAX [IUKIIIH-3a1€XKHOI KiHa3Hu 1-mmking Bl
1 IHAYKY€E 3yNMUHKY KITHHHOTO nukiy dasu G2/M, mob
MIPUTHIYYBATH PiCT MyXJIMHHUX KIiTHH. Kpim Toro, Oymno
MPOJIEMOHCTPOBAHO, mo  BiH  iHriOye — momsux
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nporeikinazu C (PKC)-NF-xB, mo6 ingykyBatu
arnonTo3Hy 3arn6enp KiiTHH. KpiM Toro, ekcriepuMeHT!

in vivo, TmpoBemeHi Ha  Momenmi Imypa 3
KCEHOTPaHCIUIAHTATOM MCEF-7, TiATBEPIUIA
pesynprat in vitro [118]. IlomiOHMM wmHOM, Yy
KIITHHAX  KapIWHOMH JICTCHIB  JromuHU  A549
MaHTipeprH BUSBIISE TPOTHITYXJIMHHI BIACTHUBOCTI,

IHAYKYIO4M 3YNHHKY KITHHHOro Iwmkiny ¢asu G2/M
4yepe3 MPUTHIUCHHS IMKIIH-3aJIeKHOT KiHA3u |-IUKITiH
Bl curHanbHOro HUISIXy Ta IHAYKYIOUM arONTOTHYHY
cMepTh KIiTHH nuisxoM inrioyBanas PKC-NF-«xB [117].

Himpmmapa  Ta  im. [120] BusHaumwmm, w10
MaHridpepuH 3HauHO 3HIWKYe TNFo-iHmyKoBaHy
akTuBHICTE MMP-9, 3HMXKye aKTUBHICTH SIEPHOTO
¢aktopa-kB  (NF-xB) 1  npurniuye  siaepHy
TpaHciokanito cyoomuuui NF-kB p65 1 p50 B
AHJIPOTeH-1y TIMBUX KJIITHHAX a/ICHOKapIIMHOMH
NpOCTaTH JIIOJMHU. ByJo TakoXk IMoKa3aHo, W0 BiH
npuraiuye excrpecito NF-kB (cybomuaums p65) i IkBa
B MOHOHYKJEApHHX KIITHHAX TmeprueprIHoi KpoBi
(PBMC) y mypiB i3 XpoOHIYHHM OpOHXITOM,
CIPUYMHEHNM CUTapeTHUM IuMoM. Lle 3HauHO 3HMXKYe
CHPOBATKOBI PiBHI BHCOKOUYTIMBUX C-peakTHMBHUX
6inkiB (Hs-CRP) i TNFa, a Takox 3MeHIIye XpOHiuHE
3amajibHe  TOIIKOJDKEHHS OpoHXion mnepudeparbHuX
MOHOHYKJICApHUX KITiTHHAX KpoBi [121].

Hocmimxenns  [lpabxy Tta  im.  [122]
MIPOJAEMOHCTPYBANIM, IO TNPO(DiTaKTHYHE JIKyBaHHS
MamridepuaoM (100 Mr/kr) mpoTsirom 28 IHIB pEryIiroe
CHCTEMy 3aXHCTy TKAaHWH BiJ TTONIIKOPKCHHS CEpII.
Byno Takox mpoaeMOHCTpPOBaHO, IO MaHTi(epuH
MOKpalllyBaB IapaMeTpyU CEpLEBOrO0 KPOBOTOKY Ta
MOPYIICHHS BOJOKOH 3aJICKHO BiJ| JO3M MICHsA OJHi€q
BHYTpIlIHBOBeHHOT 1H ekl Manridepuny (5, 10 ado 20
MI/KT) B eKCIepuMeHTanbHIiH Momenmi [123,124].
Benennst manridepuny (20 MI/Kr mpoTaroM 4 THXXHIB)
BITHOBJIIOE (PYHKIIIO CEPIEBOTO BUKUAY, 3MCHIIYE
HakornmyeHHsT TNF-a i po3miernieHoi kacmnasu-3, a Takox
migBuiye perymamiio  Bel-2  [125].  Kpim  Toro,
MaHripepyH  Mae  TepameBTHYHUA  edekr  Ha
PEMOJIENTIOBaHHS JIIBOTO IITYHOUYKa 1 TIOKpallye podoTy
cepist. 3acrocyBanus manrigepuny (50 abo 100 mr/kr
MPOTSATOM S5 THDKHIB) TaKOX 3aXUIIAE BiJ[ CIIPUIUHEHOT
JIOKCOPYOIiMHOM CMEpPTHOCTI Ta aHoMarii
eJIEKTPOKApIIOTPaMH, 3HIDKYE CKCIPECiro O0ioXiMITHMX
MapKepiB  cepleBoi  TOKCHYHOCTI,  TakuX  SK
JeriziporeHasa Ta i30(¢epMeHT KpeaTHHPOCPOKiHAZH
[126].

Guo Ta iHmI BusSBWIM, 0 MaHridepun (50 i
150 mr/kr) mojermye rinepTpUrIIiIepHIEMII0 HIISIXOM
MOJYJIIOBAaHHS eKcmpecii TeHiB, ki OepyTb ydacTb B
OKHMCJIEHHI JimimiB 1 Jimorede3i. Maca Tima, maca
MEYiHKA, Maca BICHEpabHOTO KHPY, CHPOBATKOBI
Tpurminepuay, koHmentpamis BXKK, piBHI mediHKOBHX
Tr, Bmict BXK y mewinmi Ta M™’s3ax 3HA4HO
3HW)KYIOTBCS ITiCIIs JIIKyBaHHA MaHridepruHom [127].
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Masridepun BHUSABIISIE MIPOTH3ANAIbHY
aKTUBHICTB. JIOCHIMKEHHS 3 METOK  BUABICHHS
JKyBaJbHOT'O TIOTEHITIaTy Ma3i Ha OCHOBI MaHTi(epHHy
y ImypiB 3 ociuabJIeHHM IMYHITETOM II0OKa3auo, IIo
MaHTiQeprH TOJNIeTIIYE 3aro€HHA paH 3a pPaxyHOK
MOKPAIlEHOT0  3aKpPHUTTA  paH,  OPraHi30BaHOTO
BiJIKJIQJICHHS KoJjlareHy Ta ()OpMyBaHHS TI'paHyJISLIHHO]
Matpuili [128]. Bin Takox 3alexHO BiJ 703U iHTIOyE
3anajibHi UTOKIHM, (PaKTOp HEKpOo3y MyXJIWHH albdha
(TNFa), okcun azoty (NO) i NF-xBin B ekcriepiuMeHTax
in vitro Ta in vivo Ha MHIIax, 0 CBITYUTH MPO TeE, IO
[Ie MEXaHi3M MMpOoTH3anaibHoi aii [89,129].

MasnriheprH BUKOPUCTOBYETHCS MIPU ACKUTBKOX
ayTOIMyHHHX 3allalbHHX 3aXBOPIOBAHHSX, TAaKHX K
PEeBMaTOIHUI apTpUT, IepMarTuT 1 mcopias. Bin Takox
BUKOPDHCTOBYETBCSI B CKJIaJl KOCMETHYHHUX 3acoOiB,
3aBIAKU AHTUOKCUIAHTHUM i Y®-3axuicHUM
BiactuBocTsM [1, 130, 131].

ExcniepuMeHTaNBEHO HiITBEPIPKEHO, IO
MaHTipeprH BHSBISE aHTHOAKTEpiaNbHY [il0 IPOTH
IBOX  BHIIB  Oakrepiii:  Staphylococcus — aureus
(TpaMITO3UTHBHUN) i Salmonella typhi
(rpamHeratuBHHUil), a TakoX MNpOTHrpuOKoBY  (S.
cerevisiae, C. albicans, A. niger, A. flavus i T.
aurantiacus) Ta anTunpoto3oiny (C. parvum) mito [77].

MasnridepuH BOJOIIE MPOTHBIPYCHOIO i€I0
npotu npotu BUI-1, HSV-11 HSV-2 [76, 132-134].

Y nmocmimkenasx Zheng MS Tta Lu ZY 3

BUKODUCTaHHSM  TEXHIKH  KyJbTHBYBaHHS  TKaHUH
BIEpIIC  MPOJEMOHCTPOBAaHO  MNPOTHBIPYCHY IO
MaHripepuHy Ta i3oMaHripepuHy mpoTH BipycCy

npocroro reprecy I tumy (HSV-I). 3a nmomomororo
jgorapuMiuHOro BU3HAuUCHHs iHTiOyBaHHs HSV-I
BUSIBJICHO, 110 130MaHTI(epUH IEII0 MEePCBUIIYBaB TaKi
KOHTPOJIbHI TpenapaTH, SK aluKIOBIp, IMOKCYpUANH i
nukIomuTHaNH, y log Ha 0,27-0,50, i mo manridepur
OyB HWXYNUM, HDK i3oMmadripepuH y log ma 0,53.
[IportuBipycuuit edexT MaHTihepuHy Ta
i3oMaHTi(eprHy, IMOBIPHO, MOSCHIOETHCS X 34aTHICTIO
NPUTHIYYBaTH peIuTiKaliio Bipycy B kiritnHax [133].

JocnimKkeHHsIMu ait MaHridepuny,
excTparoBaHoro 3 Jjucts Manro (Mangifera indica),
IpoTH Bipycy mpoctoro reprecy tumy 2 (HSV-2) in
vitro BcTaHoBieHO, MO 50 % edexkTHBHA KOHIIEHTPAIS
mpoTH yTBOpeHHs Omsmokx HSV-2 y xmitmHax HeLa
craHoBmia 111,7 mikporpamiB Ha MiI-1, a KOHIEHTpaii
33 i 80 wMikporpamiB Ha M-l  3HIDKYBanu
NPOAYKTHUBHICTH perutikanii Bipycy Ha 90 % (EC90) 1 99
% (EC99), Binnosinno. Manridepun 6e3mocepeiHb0 He
inaktiByBaB HSV-2. Pe3yiabratu TECTiB Ha JOJaBaHHS
Ta BHJAJICHHSA INpemapary CBiA4aTe IIpO Te, MIO
MaHTipeprH TpUTHIYYe Mi3HIO pemmikamito HSV-2
[134].

Ha ocHoOBi MaHrideprHy 3 TpaBH COJIOIYIIKA
anpniiicexoi (Hedysarum alpinum L.) BumyckaeTbes
npenapar  AunmizapuH, BHpoOHWITBa «DapMIeHTp
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«Binap», P®, skuii BHUKOPUCTOBYIOTH Uil JIKyBaHHS
repriecy Ta iHIIMX BipyCHUX 3aXBOPIOBAHb.

Taxox icHye mpemnapat MaHTOTrepmin, Kpem Jis
30BHIMIHBOrO 3acTocyBaHHS 5% y Tybax (1 r micTuTh
Mamridepuny 0,05 r mo 10,0 1) Ta xkancymu o 100 mr Ne
20 (1 xancymna mictuts Marripepuny 0,1 r) «BV Pharma
Joint Venture Company (BV Pharma)», B'ernam.

[Ipenapatn MaroTh NPOTUBIPYCHY aKTHBHICTb
mwono JAHK-BmicHux Bipycis (Herpes simplex 11 11 Tumy,
Varicella zoster, MEHIIOI0 MIpOIO — IIUTOMETANIOBIPYCY 1
BipyCy iMyHOZEIIUTY JOIWHN). [aribyrots
PETPOIYKIIifO BipyCy MPOCTOTO TepIecy paHHIX CTalisx
HOro po3BUTKY.

3rizao 3 Anand ta iH. 1 Gold-Smith Ta iH.
MaHTipeprH AEMOHCTPYE MiHIMaJbHY TOKCHYHICTb in
vitro ta in vivo [75,135].

Hocnimxennsimu  psgy Buyenux [136,137],
BCTAaHOBJICHO, 110 PO3YUHHICTh MaHTi()epHUHY CTAHOBHUTH
mumre 0,111 mr/mi. Kpim toro, Xan Ta inmi [138]
MIPOJEMOHCTPYBANIM, HI0 TIepopaibHa O0i0JOCTYITHICTH
Mmanridpepuny cranosmna jume 1,2 %. Lle moxe Oytn
MOB’s13aHO 3 HOTO HHU3BKOK JTIMOQUIBHICTIO, MMOTAaHOIO
MPOHUKHICTIO KHIIKOBOT MeMOpaHu, HU3BKY
oiogoctymHicTh [139], BuCOKMIT METa0OMI3M MEPIIOro
NpoxopKeHHs1 4yepe3 mnedinky [140, 141] Ta HU3bKUM
NepopajIbHUM BCMOKTYBaHHSM, TOJIOBHHM YHHOM uepe3
HoTro morany po3uuHHICTH [142]. [cHye Benvka KijgbKiCTh
IOCTIKeHb, SKi  TOBINOMIISIOTH  MPO  IIOTaHEe
nepopanbHe BCMOKTYBaHHS MaHTipepury [143-145]. i
JaHi pa3oM cBigUaTh PO Te, IO, HE3BaKAIOYM Ha
IMIUPOKMHA  CHEKTp  (apMaKoJIOTIYHOI  aKTUBHOCTI,
MaHrieprH Mae HU3bKY PO3UMHHICTh, TPAHCMEMOPaHHY
NPOHUKHICTE 1  OlOAOCTYIHICTB, 110  OOMEXye
(hapmarneBTHUHY PO3pOOKY Ta 3aCTOCYBAHHS
MaHripepuny. ToMy HeoOXiHO pO3pOOMTH HOBI
cTpaTerii apMaeBTUIHOI PO3POOKH, MO0 ITiIBUIIUTH
e(eKTUBHICTH TIEpOPAILHOTO 3aCTOCYBaHHS [77].

JocmimKkeHHsT BUSBIIIN 3[aTHICTh MaHT1(EepHHY
3BOPOTHBO MPUTHIYYBAaTH AaKTHUBHICTh e€llacTa3d Ta
KOJIareHas, a TaKoX NMPOHHMKATH 4Yepe3 poroBuil map i
MepexXoUTH B emifepmic i qepmy. OCKinbKkU KoedilieHT
pO3MOJINY KHUPY Ta BOAM MaHTiQepuHy € BiJHOCHO
BHCOKHUM, TIepopasibHa abcopOIlisi HU3bKA, M0 CBITYUTH
mpo Te, M0 MaHTipepuH Kpamie BCMOKTYETHCS Uepes
mKipy. 30KpemMa, Ui JOCTaBKH MaHTieprHy Ha MIKipy

Ta CIu30Bi  OOOJOHKH, ypakeHI TEpPIETUYHOIO
iH(EKIier, HeoOXiTHI M'sIKi hopmu, 1o
XapaKTepu3ylThCsl  OIOCYMICHICTIO Ta  BHCOKOIO

MPOHHUKAJILHO 3aTHICTIO [1].

ToMy mTepcHeKTHBHUM € po3poOKa HOBHX
M'AKHX JIKapChKUX ¢GopM 3 MaHTihEepuHOM st
HAIIKipHOTO 3aCTOCYBaHHS.

BucHoBkn
VY npoMmy oruszai BceOIUHO NMpoaHai30BaHO Ta
y3araJipHEHO JpKepella Ta  METOOM  OTPUMaHHA
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MaHrijeprHy, BIACTHUBOCTI MaHri(epuHy Ta OCHOBHI
¢dapmakonoriuni  gii  manridpepuny, ki Oynu
NpeACTaBiICHI B HAyKOBili  miteparypi, 100
MIPOACMOHCTPYBAaTH BUKOPUCTAHHS MaHTipepuHy sK
MOTEHLIHHO HOBOTO  TEPaNeBTUYHOTO  IIpenapary.
BcraHoBneHo, 0 3HAYHA KUTBKICTH OITyOJIKOBaHUX
HAYKOBHX JIOCIIIJKEHb, IPOBEJCHUX IN Vitro Ta in vivo
HiATBEP/KYE PI3HOIUIAHOBI BIACTUBOCTI MaHTi(epuHy:
00J1e3aCTIOKIHIINBY, aHTU11a0ETHYHY, aHTUCKJIEPOTUYHY,
NPOTUMIKPOOHY Ta NMPOTHBIPYCHY, Kapiio-, Tenaro- Ta
HEWPOMPOTEKTOPHY, MPOTHU3ANaIbHY, HPOTHAIECPTidHY,
iaTibiTopay MAO Ta TOKpamleHHsS MaMm’ATi, a TaKoX
panio3axmcHy IIPOTH pPEHTTEHIBCBKOTO, TaMMa- Ta
yIBTpadioneToBOrO BHITPOMIHIOBaHHS. o
MATBEPKYE BHUCOKMH IMOTEHLIaNl MaHTi(QepuHy uis
3aCTOCYBaHHS  SIK  aKTUBHOTO  (hapMameBTHYHOTO
iHrpenieHTy y (apMmaneBTHYHIH NPOMHCIOBOCTI 1 €
NEepPCIEKTUBHUM Uil PO3POOKH HOBHX JIKAPChKUX
3aco0iB. Po3ymMiHHS  OCHOBHMX  MeEXaHI3MIB  mii
MaHTi(eprHy BiIKpHBae MOXKIMBOCTI JUIS paIliOHAIBHOL
po3poOKH HOBHX MPOMUIAKTHIHHX 1 TEPaNeBTHUYHHUX
3aco0iB.

Analysis of experience and prospects of mangiferin
use in medicine and pharmacy

Yaromiy Maryana, Polovko Nataliia

Aim. Analysis of literature data and determination of the
therapeutic potential of mangiferin and prospects for its
use in medicine and pharmacy. Materials and methods.
Electronic sources of information and a number of
scientific publications of domestic and foreign scientists
were used as research materials. The analysis was
carried out on the basis of electronic databases for the
period 2002-2022, which formed the empirical basis of
the study. Logical, system-analytical, structural-
functional and comparative methods of analysis were
used. Results and discussion. Mangiferin is a
biologically active ingredient, which is mainly isolated
from the mango tree, has potent multifactorial
pharmacological effects, including antioxidant,
antidiabetic, antitumor, cardioprotective,
neuroprotective, anti-inflammatory, antibacterial,
antiviral and immunomodulatory effects. However, its
low solubility and bioavailability limit the oral use of
mangiferin as a clinical therapeutic agent, and chemical
and physical modification is required to expand its use.
Studies have shown the ability of mangiferin to
penetrate through the stratum corneum and pass into the
epidermis and dermis, which indicates the feasibility of
using mangiferin in preparations for topical use.
Conclusions. A significant number of published
scientific studies conducted in vifro and in vivo confirm
the diverse properties of mangiferin and that mangiferin
has a high potential for use as an active pharmaceutical
ingredient in the pharmaceutical industry and is

DOI: 10.5281/zenodo.7721743

promising for the development of new dosage forms and
their further research.

Keywords: mangiferin, antioxidant properties, antiviral
activity, sources of mangiferin, application.

References

1. Pleguezuelos-Villa M, Nacher A, Hernandez MJ et
al. Mangiferin Nanoemulsions in treatment of
Inflammatory Disorders and Skin Regeneration.
International Journal of Pharmaceutics. 2019. Vol. 564.
P. 299-307. DOI: 10.1016/j.ijpharm.2019.04.056.

2. Islam R, Bloch MB, Chamcheu R-CN et al.
Anticancer properties of graviola (Annona Muricata): a
comprehensive mechanistic review. Oxidative Medicine
and Cellular Longevity. 2018. Vol. 2018. P. 1826170.
DOI: 10.1155/2018/1826170.

3.  Fujii A, Tetsuya O, Koji W et al. Identification of
anti-inflammatory constituents in Phellodendri cortex
and Coptidis rhizoma by monitoring the suppression of
nitric oxide production. J. Nat. Med. 2017. Vol. 71 (4).
P. 745-756. DOI:10.1007/s11418-017-1107-4.

4. Khazdair MR, Ghorani V, Alavinezhad A et al.
Pharmacological effects of Zataria multiflora Boiss L.
and its constituents focus on their anti-inflammatory,
antioxidant, and immunomodulatory effects. Fundam.
Clin. Pharmacol. 2018. Vol. 32 (1). P. 26-50. DOI:
10.1111/fep.12331.

5. Strus O, Polovko N, Plaskonis Y. The investigation
of the development of a cream composition with the
sapropel extract. Asian Journal of Pharmaceutical and
Clinical Research. 2018. Vol. 11 (7). P. 147-150.
DOI:10.22159/ajper.2018.v11i7.23575.

6. Okafo SE, Chukwu A. Studies on sida acuta
hydrogel I: Processing and physicochemical properties
of the derived hydrogel obtained from South East
Nigeria. Int J Pharm Pharm Sci. 2017. Vol. 9. P. 5-11.
DOI: 10.22159/ijpps.2017v916.10097.

7. Bhardwaj A, Modi KP. Pharmacognostical
screening and determination of antioxidant activity of
Nelumbo nucifera Gaertn ethanol seed extract by
different in vitro models. Int J Pharm Pharm Sci. 2017.
Vol. 9. P. 64-70. DOI: 10.22159/ijpps.2017v9i3.16362.
8. Deng S, Cheng J, Jinmin Z et al. Natural
compounds for the treatment of psoriatic arthritis: a
proposal based on multi-targeted osteoclastic regulation
and on a preclinical study. Res. Protocols. 2017. Vol. 6
(7). P. e132. DOI: 10.2196/resprot.7636.

9. Deng S, May BH, Zhang AL et al. Topical herbal
formulae in the management of psoriasis: systematic
review with meta-analysis of clinical studies and
investigation of the pharmacological actions of the main
herbs. Phytotherapy Res. 2014. Vol. 28 (4). P. 480-497.
DOI: 10.2196/resprot.7636.

10. Liu K, Wu L, Shi X, Wu F. Protective effect of
naringin against ankylosing spondylitis via ossification,
inflammation and oxidative stress in mice. Exp.



84 P.- Annals of Mechnikov Institute. 2023. N 1.
www.imiamn.org.ua /journal. htm

Therapeutic Medicine. 2016. Vol. 12 (2). P. 1153—1158.
DOI: 10.3892/etm.2016.3410.

11. Sheng X, Wang J, Guo J et al. Effects of baicalin
on diabetic cardiac autonomic neuropathy mediated by
the P2Y12 receptor in rat stellate ganglia. Cell. Physiol.
Biochem. 2018. Vol. 46 (3). P. 986-998. DOLI:
10.1159/000488828.

12.  Zhao L, Fang C, Feng T et al. Combination
treatment with quercetin and resveratrol attenuates high
fat diet-induced obesity and associated inflammation in
rats via the AMPKal/SIRT1 signaling pathway. Exp.
Therapeutic Med. 2017. Vol. 14 (6). P. 5942-5948.
DOI: 10.3892/etm.2017.5331.

13. Mir-Palomo S, Nacher A, Diez-Sales O et al.
Inhibition of skin inflammation by baicalin
ultradeformable vesicles. Int. J. Pharm. 2016. Vol. 511
(1). P. 23-29. DOI: 10.1016/j.ijpharm.2016.06.136.

14. Pleguezuelos-Villa M, Mir-Palomo S, Diez-Sales O
et al. A novel ultradeformable liposomes of naringin for
anti-inflammatory therapy. Colloids and Surfaces. B,
Biointerfaces 2018. Vol. 162. P. 265-270. DOI:
10.1016/j.colsurfb.2017.11.068.

15. Imran M, Arshad MS, Butt MS et al. Mangiferin: a
natural miracle bioactive compound against lifestyle
related disordersLipids Health Dis. 2017. Vol. 16. P. 84.
DOI: 10.1186/512944-017-0449-y.

16. Zhao Y, Wang W, Wu X et al. Mangiferin
antagonizes TNF-a-mediated inflammatory reaction and
protects against dermatitis in a mice model. Int.
Immunopharmacol. 2017. Vol. 45. P. 174-179. DOI:
10.1016/5.intimp.2017.02.014.

17. Ochocka R, Hering A, Stefanowicz-Hajduk J et al.
The effect of mangiferin on skin: Penetration,
permeation and inhibition of ECM enzymes. PLoS One.
2017. Vol. 12 (7). P. e0181542. DOI: 10.1371/
journal.pone.0181542.

18. Matkowski A, Ku$ P, Goralska E, Wozniak D.
Mangiferin - a bioactive xanthonoid, not only from
mango and not just antioxidant. Mini Rev Med Chem.
2013. Vol. 13 (3). P. 439-455.

19. Korkina LG. Phenylpropanoids as naturally
occurring antioxidants: From plant defense to human
health. Cellular and Molecular Biology. 2007. Vol. 53
(1). P. 15-25.

20. Benard O, Chi Y. Medicinal Properties of
Mangiferin, Structural Features, Derivative Synthesis,
Pharmacokinetics and Biological Activities. Mini
reviews in medicinal chemistry. 2015. Vol. 15 (7). P.
582-594. DOI: 10.2174/1389557515666150401111410.
21. Zolotareva OK, Podorvanov VYV, Dubyna DV.
Polyphenolic compounds of macrophytes and their
ecological importance. Ukr. Bot. J. 2017. Vol. 74 (4). P.
373-384. DOI: 10.15407/ukrbotj74.04.373.

22. Gabr AMM, Mabrok HB, Sytar O, Smetanska I.
Recent advances toward development of plant cell
culture process for sustainable production of lignans and

DOI: 10.5281/zenodo.7721743

their health benefits. In: Malik S. (eds). Exploring Plant
Cells for the Production of Compounds of Interest.
Springer, Cham., 2021. DOI:  https://doi.org/
10.1007/978-3-030-58271-5_10.

23. Isaev DI, Kerimov UB, Kovalyov SV, Zatylnikova
0O0. Xanthones from rhizomes of Iris ibricata Lindl. and
Iris pseudacorus L. Pharmacom. 2009. Vol. 4. P. 24-28.

24. Du S, Liu H, Lei T et al. Mangiferin: An effective
therapeutic agent against several disorders (Review).
Mol Med. 2018. Vol. 18 (6). P. 775-786. DOL:
10.3892/mmr.2018.9529.

25. Krechun AV. Study of biologically active
substances of Hungarian roosters and development of
substances based on them. Dissertation. Kharkiv, 2020.
250 p.

26. Maji HS, Maji S, Roy R, et al. Isolation of
mangiferin from flowering buds of mangifera indica 1
and its evaluation of in vitro antibacterial activity. JPA.
2015. Vol. 4. P. 49-56.

27. Iseda S. On Mangiferin, the Coloring Matter of
Mango (Mangifera-Indica Linn.). V. Identification of
Sugar Component and the Structure of Mangiferin.
Bulletin of the Chemical Society of Japan. 1957 . Vol.
30 (6). P. 629-633. DOI: 10.1246/bcsj.30.629.

28. Ajila CM, Rao LJ, Rao UJSP. Characterization of
bioactive compounds from raw and ripe Mangifera
indica L. peel extracts. Food and Chemical Toxicology.
2010. Vol. 48 (12). P. 3406-3411. DOI: 10.1016/
j-£ct.2010.09.012.

29. Qin JP, Deng JG, Feng X et al. Quantitative RP-
LC Analysis of Mangiferin and Homomangiferin in
Mangifera indica L. Leaves and in Mangifera
persicifoorma CY Wu et TL Ming Leaves.
Chromatographia. 2008. Vol. 68 (11-12). P. 955-960.
DOI: 10.1365/s10337-008-0842-9.

30. Singh VK. Physiological and biochemical changes
with special reference to mangiferin and oxidative
enzymes level in malformation resistant and susceptible
cultivars of mango (Mangifera indica L.). Scientia
Horticulturae. 2006. Vol. 108 (1) P. 43-48. DOI:
10.1016/j.scienta.2006.01.007.

31. Pardo-Andreu GL, Philip SJ, Riano A et al.
Mangifera indica L. (Vimang) protection against serum
oxidative stress in elderly humans. Archives of Medical
Research. 2006. Vol. 37 (1). P. 158-164. DOI: 10.1016/
j-arcmed.2005.04.017.

32. Sun QH, Sun AL, Liu RM. Preparative isolation
and purification of four compounds from the Chinese
medicinal herb Rhizoma Anemarrhenae by high-speed
counter-current chromatography. Journal of
Chromatography A. 2006. Vol. 1104 (1-2). P. 69-74.
DOI: 10.1016/j.chroma.2005.11.046.

33. Islam MN, Yoo HH, Lee J et al. Simultaneous
Determination of Bioactive Xanthone Glycosides and
Norlignans from Ethanolic Extract of Anemarrhena



85 P.- Annals of Mechnikov Institute. 2023. N 1.
www.imiamn.org.ua /journal. htm

asphodeloides by Liquid Chromatography. Journal of
AOAC International. 2008.Vol. 91 (6). P. 1271-1277.
34. Matkowski A, Ku P, Janda B et al. Isolation and
antioxidant activity evaluation of mangiferin from
Belamcandae rhizoma. Acta Biochimica Polonica. 2009.
Vol. 56 (S3). P. 14-15.

35. Wagner H, Bauer R, Melchart D et al.
Chromatographic  Fingerprint Analysis of Herbal
Medicines. Springer Vienna, 2011. P 127-139.

36. Mykhailenko O, Chetvernya S, Bezruk I et al.
Bioactive constituents of [Iris hybrida (Iridaceae):
Processing effect. Biomedical Chromatography. 2022.
Vol. 36 (7). P. ¢5369. DOI: https://doi.org/10.1002/
bmce.5369.

37. Mykhailenko O, Buydin Y, Ivanauskas L et al.
Innovative GACP Approaches for Obtaining the Quality
Iris hybrida Leaves for the Pharmaceutical Industry.
Chem. Biodiversity. 2022. Vol. 19 (4). P. €202200149.
DOI: 10.1002/cbdv.202200149.

38. Meszaros S. Evolutionary Significance of
Xanthones in Gentianaceae - a Reappraisal. Biochemical
Systematics and Ecology. 1994. Vol. 22 (1). P. 85-94.
DOI: 10.1016/0305-1978(94)90118-X.

39. Kitanov GM, Nedialkov PT. Mangiferin and
isomangiferin in some Hypericum species. Biochemical
Systematics and Ecology. 1998.Vol. 26 (6). P. 647-653.
40. Karunanayake EH, Sirimanne SR. Mangiferin from
the Root Bark of Salacia Reticulata. Journal of
Ethnopharmacology. 1985. Vol. 13 (2). P. 227-228.
DOI: 10.1016/0378-8741(85)90010-8.

41.  Shastry V, Haldankar A, Kadam N. HPLC
Estimation of Mangiferin in Salacia chinensis Linn.
Asian Journal of Chemistry. 2009.Vol. 21 (9). P. 6679-
6682.

42. Alhazimi HMG. Miana GA. Naturally Occurring
Xanthones in Higher-Plants and Ferns. Journal of the
Chemical Society of Pakistan. 1990. Vol. 12 (2). P. 174-
188.

43. Talamond P, Conejero G, Verdeil JL, Poessel JL.
Isolation of Cglycosyl Xanthones from Coffea
pseudozanguebariac and Their Location. Natural
Product Communications. 2011. Vol. 6 (12). P. 1885-
1888.

44. Talamond P, Mondolot L, Gargadennec A et al.
First report on mangiferin (Cglucosyl-xanthone) isolated
from leaves of a wild coffee plant, Coffea
pseudozanguebariac (Rubiaceae). Acta Botanica Gallica.
2008. Vol. 155 (4). P. 513-519.

45. Augustyn WA, Combrinck S, Botha BM.
Comparison of mangiferin in mango leaf and honeybush
infusions. Planta Medica. 2011. Vol. 77 (12). P. 1326-
1326. DOI: 10.1055/s-0031-12824609.

46. van der Merwe JD, Joubert E, Richards ES et al. A
comparative study on the antimutagenic properties of
aqueous extracts of Aspalathus linearis (rooibos),
different Cyclopia spp. (honeybush) and Camellia

DOI: 10.5281/zenodo.7721743

sinensis teas. Mutation Research-Genetic Toxicology
and Environmental Mutagenesis. 2006. Vol. 611 (1-2).
P. 42-53. DOI: 10.1016/j.mrgentox.2006.06.030.

47. Joubert E, Otto F, Gruner S, Weinreich B.
Reversed-phase HPLC determination of mangiferin,
isomangiferin and hesperidin in Cyclopia and the effect
of harvesting date on the phenolic composition of C.
genistoides. European Food Research and Technology.
2003. Vol. 216 (3). P. 270-273.

48.  Kokotkiewicz A, Luczkiewicz M. Honeybush
(Cyclopia sp.) - A rich source of compounds with high
antimutagenic properties. Fitoterapia. 2009. Vol. 80 (1).
P. 3-11. DOI: 10.1016/j.fitote.2008.11.001.

49. Chen YH, Chang FR, Lin Y7 et al. Identification of
antioxidants from rhizome of Davallia solida. Food
Chemistry. 2008. Vol. 107 (2). P. 684-691. DOI:
10.1016/j.foodchem.2007.08.066.

50. de Beer D, Joubert E. Development of HPLC
method for Cyclopia subternata phenolic compound
analysis and application to other Cyclopia spp. Journal
of Food Composition and Analysis. 2010. Vol. 23 (3). P.
289-297. DOI: 10.1016/j.jfca.2009.10.006.

51. Kim W-J, Veriansyah B, Lee Y-W et al. Extraction
of mangiferin from Mahkota Dewa (Phaleria
macrocarpa) using subcritical water. Journal of
Industrial and Engineering Chemistry. 2010. Vol. 16 (3).
P. 425-430. DOI: 10.1016/j.jiec.2009.08.008.

52. Vyas A, Syeda K, Ahmad A et al. Perspectives on
Medicinal properties of Mangiferin. Mini Rev.Med.
Chem. 2012. Vol. 12 (5). P. 412-425. DOL
10.2174/138955712800493870.

53. Sethiya NK, Trivedi A, Patel MB, Mishra SH.
Comparative pharmacognostical investigation on four
ethanobotanicals traditionally used as Shankhpushpi in
India. J.Adv. Pharmaceut. Tech. Res. 2010. Vol. 1 (4).
P. 388-395. DOI: 10.4103/0110-5558.76437.

54. Dineshkumar B, Mitra A, Manjunatha M. Studies
on theanti-diabetic and hypolipidemic potentials of
mangiferin (Xanthone Glucoside) in streptozotocin-
induced Type 1 and Type 2 diabetic model rats. Int. J.
Adv. Pharmaceut. Sci. 2010. Vol. 1. P. 75-85. DOL:
10.5138/1japs.2010.0976.1055.01009.

55. Singh SK, Kumar Y, Kumar SS et al. Antimicrobial
Evaluation of Mangiferin Analogues. Ind. J. Pharm. Sci.
2009. Vol. 71 (3). P. 328-331. DOIL: 10.4103/0250-
474X.56023.

56. Luo F, Lv Q, Zhao Y et al. Quantification and
Purification of Mangiferin from Chinese Mango
(Mangifera indica L.) Cultivars and Its Protective Effect
on Human Umbilical Vein Endothelial Cells under
H(2)O(2)-induced Stress. Intl. J. Mol. Sci. 2012. Vol. 13
(9). P. 11260-11274. DOI: 10.3390/ijms130911260.

57. Jyotshna, Srivastava P, Killadi B, Shanker K.
Unidimensional ~ double  development = HPTLC-
densitometry method for simultaneous analysis of
mangiferin and lupeol content in mango (Mangifera



86 P.- Annals of Mechnikov Institute. 2023. N 1.
www.imiamn.org.ua /journal. htm

indica) pulp and peel during storage. Food Chem. 2015.
Vol. 176. P. 91-98. DOI: 10.1016/
j.foodchem.2014.12.034.

58. Sethiya NK, Nahata A, Dixit VK. Comparative thin
layer chromatographic investigations on commercial
sources of Shankhpushpi in India. Pharmacog. J. 2009.
Vol. 1 (3). P. 224-226.

59. Lucchesi ME, Chemat F, Smadja J. Solvent —free
microwave extraction of essential oils from aromatic
herbs; comparison with conventional hydro-distillation.
J Chromatogr. 2004. Vol. 1043. P. 323-327. DOI:
10.1016/j.chroma.2004.05.083.

60. Singh SK, Tiwari RM, Sinha SK et al.
Antimicrobial evaluation of mangiferin and its
synthesized analogues. Asian Pacific Journal of Tropical
Biomedicine. 2012. Vol. 2 (2). P. S884-S887. DOI:
10.1016/S2221-1691(12)60329-3.

61. Salomon S, Sevilla I, Betancourt R et al. Extraction
of mangiferin from Mangifera indica L. leaves using
microwave assisted Technique. Emir. J Food Agric.
2014. Vol. 26 (7). P. 616-622. DOI: 10.9755/ej-
fa.v26i7.18188.

62. Barreto J, Trevisan M, Hull W et al
Characterization and Quantitation of Polyphenolic
Compounds in Bark, Kernel, Leaves, and Peel of Mango
(Mangifera indica L.). Journal of agricultural and food
chemistry. 2008. Vol. 56. P. 5599-5610. DOI: 10.1021/
jf800738r.

63. Zou T-B, Xia E-Q, He T-P et al. Ultrasound-
Assisted Extraction of Mangiferin from Mango
(Mangifera indica L.) Leaves Using Response Surface
Methodology. Molecules. 2014. Vol. 19 (2). P. 1411-
1421. DOI: 10.3390/molecules19021411.

64. Zou T-B, Wu H, Li H et al. Comparison of
microwave-assisted and conventional extraction of
mangiferin from mango (Mangifera indica L.) leaves. J.
Sep. Sci. 2013. Vol. 36. P. 3457-3462. DOI: 10.1002/
j8s¢.201300518.

65. Prado IM, Prado GHC, Prado JM, Meireles MAA.
Supercritical CO, and low-pressure solvent extraction of
mango (Mangifera indica) leaves: Global yield,
extraction kinetics, chemical composition and cost of
manufacturing. Food Bioprod. Process. 2013. Vol. 91. P.
656-664. DOI: 10.1016/j.fbp.2013.05.007.

66. Lerma-Torres JM, Navarro-Ocana A, Calderdn-
Santoyo M et al. Preparative scale extraction of
mangiferin and lupeol from mango (Mangifera
indica L.) leaves and bark by different extraction
methods. J Food Sci Technol. 2019. Vol. 56 (10). P.
4625-4631. DOI: 10.1007/s13197-019-03909-0.

67. Ruiz-Montafiez G, Ragazzo-Sanchez JA, Calderon-
Santoyo M et al. Evaluation of extraction methods for
preparative scale obtention of mangiferin and lupeol
from mango peels (Mangifera indica L.). Food Chem.
2014. Vol. 159. P. 267-272. DOIL 10.1016/
j.foodchem.2014.03.009.

DOI: 10.5281/zenodo.7721743

68. Aspé E, Fernandez K. The effect of different
extraction techniques on extraction yield, total phenolic,
and anti-radical capacity of extracts from Pinus radiata
Bark. Industrial crops and products. 2011. Vol. 34 (1). P.
838-844. DOI: 10.1016/.indcrop.2011.02.002.

69. Stoilova I, Gargova S, Stoyanova A, Ho L.
Antimicrobial and antioxidant activity of the polyphenol
mangiferin. Herba Pol. 2005. Vol. 51. P. 37-44.

70. Perrucci S, Fichi G, Buggiani C et al. Efficacy of
mangiferin against Cryptosporidium parvum in a
neonatal mouse model. Parasitol Res. 2006. Vol. 99. P.
184-188. DOI: 10.1007/s00436-006-0165-4.

71. Guha S, Ghosal S, Chattophadhyay U. Antitumor,
immunomodulatory and anti-HIV effect of mangiferin, a
naturally occurring glucosylxanthone. Chemotherapy.
1996. Vol. 42 (6). P. 443-451. DOL
10.1159/000239478.

72. Rajendran P, Ekambaram G, Sakthisekaran D.
Protective role of mangiferin against benzo(a)pyrene
induced lung carcinogenesis in experimental animals.
Biol Pharm Bull. 2008. Vol. 31 (6). P. 1053-1058. DOI:
10.1248/bpb.31.1053.

73. Sarkar A, Sreenivasan Y, Ramesh GT, Manna SK.
Beta-D-Glucoside suppresses tumor necrosis
factorinduced activation of nuclear transcription factor
kB but potentiates apoptosis. J Biol Chem. 2004. Vol.
279  (32). P. 33768-33781. DOI: 10.1074/
jbec.M403424200.

74. Leiro JM, Alvarez E, Arranz JA et al. In vitro
effects of mangiferin on superoxide concentrations and
expression of the inducible nitric oxide synthase, tumour
necrosis factor-alpha and transforming growth factor-
beta genes. Biochem Pharmacol. 2003.Vol. 65 (8). P.
1361-1371. DOI: 10.1016/s0006-2952(03)00041-8.

75. F, Fernandez A, Bishop K. Mangiferin and cancer:
mechanisms of action. Nutrients. 2016. Vol. 8 (7). P.
396. DOI: 10.3390/nu8070396.

76. Wang RR, Gao YD, Ma CH et al. Mangiferin, an
anti-HIV-1 agent targeting protease and effective against
resistant strains. Molecules. 2011. Vol. 16 (5). P. 4264-
4277. DOI: 10.3390/molecules16054264.

77. Rechenchoski D, Galhardi L, Cunha A et al
Antiviral potential of mangiferin against poliovirus.
International Journal of Pharmacological Research.
2018. Vol. 8. P. 34. DOI: 10.7439/ijpr.v8i4.4706.

78. Muruganandan S, Srinivasan K, Gupta S et al.
Effect of mangiferin on hyperglycemia and
atherogenicity in streptozotocin diabetic rats. J
Ethnopharmacol. 2005. Vol. 97 (3). P. 497-501. DOI:
10.1016/5.jep.2004.12.010.

79. Sellamuthu PS, Muniappan BP, Perumal SM,
Kandasamy M. Antihyperglycemic effect of mangiferin
in streptozotocin induced diabetic rats. J Health Sci.
2009. Vol. 55 (2). P. 206-214. DOI: 10.1248/jhs.55.206.
80. Saleh S, El-Maraghy N, Reda E, Barakat W.
Modulation of diabetes and dyslipidemia in diabetic



87 P.- Annals of Mechnikov Institute. 2023. N 1.
www.imiamn.org.ua /journal. htm

insulin-resistant rats by mangiferin: Role of adiponectin
and TNF-a. An Acad Bras Cienc. 2014. Vol. 86 (4). P.
1935-1948. DOI: 10.1590/0001-3765201420140212.

81. Joubert E, Richards ES, van der Merwe JD et al.
Effect of species variation and processing on phenolic
composition and in vitro antioxidant activity of aqueous
extracts of Cyclopia spp. (honeybush tea). J. Agri. Food
Chem. 2008. Vol. 56 (3). P. 954-963. DOI: 10.1021/
jf072904a.

82. Pauletti PM, Castro-Gamboa I, Silva DHS et al.
New antioxidant Cglucosylxanthones from the stems of
Arrabidaca samydoides. Journal of Natural Products.
2003. Vol. 66 (10). P. 1384-1387. DOI: 10.1021/
np030100t.

83. Ghosh M, Das J, Sil PC. D(+) galactosamine
induced oxidative and nitrosative stress-mediated renal
damage in rats via NF-kappa B and inducible nitric
oxide synthase (iNOS) pathways is ameliorated by a
polyphenol xanthone, mangiferin. Free Radical
Research. 2012. Vol. 46 (2). P. 116-132. DOI:
10.3109/10715762.2011.644240.

84. Garcia D, Escalante M, Delgado R et al.
Anthelminthic and antiallergic activities of Mangifera
indica L. stem bark components Vimang and
mangiferin. Phytother Res. 2003. Vol. 17. P. 1203-1208.
DOI: 10.1002/ptr.1343.

85. Rivera DG, Balmaseda IH, Ledon AA et al. Anti-
allergic properties of Mangifera indica L. extract
(Vimang) and contribution of its glucosylxanthone
mangiferin. J] Pharm Pharmacol. 2006. Vol. 58 (3). P.
385-392. DOI: 10.1211/jpp.58.3.0014.

86. Telang M, Dhulap S, Mandhare A, Hirwani R.
Therapeutic and cosmetic applications of mangiferin: A
patent review. Expert Opin Ther Pat. 2013. Vol. 23 (12).
P. 1561-1580. DOI: 10.1517/13543776.2013.836182.
87. Garrido G, Gonzalez D, Lemus Y et al. In vivo and
in vitro antiinflammatory activity of Mangifera indica L.
extract (Vimang®). Pharmacol Res. 2004. Vol. 50 (2).
P. 143-149. DOI: 10.1016/j.phrs.2003.12.003.

88. Saha S, Sadhukhan P, Sil PC. Mangiferin: A
xanthonoid ~ with ~ multipotent  anti-inflammatory
potential. Biofactors. 2016. Vol. 42 (5). P. 459-474.
DOI: 10.1002/biof.1292.

89. Dar A, Faizi S, Naqvi S et al. Analgesic and
antioxidant activity of mangiferin and its derivatives:
The structure activity relation-ship. Biol Pharm Bull.
2005. Vol. 28 (4). P. 596-600. DOI: 10.1248/
bpb.28.596.

90. Duang XY, Wang Q, Zhou XD, Huang DM.
Mangiferin: A possible strategy for periodontal disease
to therapy. Med Hypotheses. 2011. Vol. 76 (4). P. 486-
488. DOI: 10.1016/j.mehy.2010.11.029.

91. Garrido-Suarez BB, Garrido G, Delgado R et al. A
Mangifera indica L. extract could be used to treat
neuropathic pain and implication of mangiferin.

DOI: 10.5281/zenodo.7721743

Molecules. 2010. Vol. 15 (12). P. 9035-9045. DOI:
10.3390/molecules15129035.

92. Pokorski M. Mangiferin - A Nutraceutical with
Clinical Implications. Vitam Miner. 2013. Vol. 3. P.
el22.

93. Makare N, Bodhankar S, Rangari V.
Immunomodulatory activity of alcoholic extract of
Mangifera indica Linn. in mice. J. Ethnopharmacol.
2001. Vol. 78 (2-3). P. 133-137. DOI: 10.1016/s0378-
8741(01)00326-9.

94. Jagetia GC, Venkatesha VA. Mangiferin protects
human peripheral blood lymphocytes against -
radiation—induced DNA strand breaks: a fluorescence
analysis of DNA unwinding assay. Nutrition Research.
2006. Vol. 26 (6). P. 303-311. DOI: 10.1016/
j.nutres.2006.06.011.

95. Rodriguez J, Di Pierro D, Gioia M et al. Effects of
a natural extract from Mangifera indica L, and its active
compound, mangiferin, on energy state and lipid
peroxidation of red blood cells. Biochim Biophys Acta.
2006. Vol. 1760 (9). P. 1333-1342. DOIL: 10.1016/
j-bbagen.2006.04.005.

96. Wilkinson A, Monteith G, Shaw P et al. Effects of
the Mango Components Mangiferin and Quercetin and
the Putative Mangiferin Metabolite Norathyriol on the
Transactivation of Peroxisome Proliferator-Activated
Receptor Isoforms. Journal of agricultural and food
chemistry. 2008. Vol. 56. P. 3037-3042. DOI: 10.1021/
jf800046n.

97. Sekar V, Mani S, Malarvizhi R et al. Positive
interaction of mangiferin with selected oral
hypoglycemic drugs: A therapeutic strategy to alleviate
diabetic nephropathy in experimental rats. Mol. Biol.
Rep. 2020. Vol. 47 (6). P. 4465-4475. DOI: 10.1007/
$11033-020-05517-0.

98. Wang X, Gao L, Lin H et al. Mangiferin prevents
diabetic nephropathy progression and protects podocyte
function via autophagy in diabetic rat glomeruli. Eur. J.
Pharmacol. 2018. Vol. 824. P. 170-178. DOI: 10.1016/
j.ejphar.2018.02.009.

99. Sellamuthu PS, Arulselvan P, Muniappan BP,
Kandasamy M. Effect of mangiferin isolated from
Salacia chinensis regulates the kidney carbohydrate
metabolism in streptozotocin—induced diabetic rats.
Asian Pac. J. Trop. Biomed. 2012. Vol. 2 (3). P. S1583—
S1587. DOI: 10.1016/S2221-1691(12)60457-2.

100. Rajendran P, Rengarajan T, Nishigaki Y et al. In
vitro studies on mangiferin protection against cadmium-
induced human renal endothelial damage and cell death
via the MAP kinase and NF-j B pathways. J. Recept.
Signal Transduct. Res. 2016. Vol. 36 (1). P. 57-66. DOLI:
10.3109/10799893.2015.1019137.

101. Walia V, Chaudhary SK, Sethiya NK. Therapeutic
Potential of Mangiferin in the Treatment of Various
Neuropsychiatric and Neurodegenerative Disorders.



88 P.- Annals of Mechnikov Institute. 2023. N 1.
www.imiamn.org.ua /journal. htm

Neurochem Int. 2020. Vol
10.1016/j.neuint.2020.104939.
102. Wang B, Wan J, Gong X et al. Mangiferin
attenuates renal ischemia-reperfusion injury by
inhibiting inflammation and inducing adenosine
production. Int. Immunopharmacol. 2015. Vol. 25 (1). P.
148-154. DOI: 10.1016/j.intimp.2014.11.011.

103. Saha S, Sadhukhan P, Sinha K et al. Mangiferin
attenuates oxidative stress induced renal cell damage
through activation of PI3K induced Akt and Nrf-2
mediated signaling pathways. Biochem. Biophys. Rep.
2016. Vol. 5. P. 313-327. DOI: 10.1016/
j.bbrep.2016.01.011.

104. Sahu AK, Verma VK, Mutneja E et al. Mangiferin
attenuates cisplatin-induced acute kidney injury in rats
mediating modulation of MAPK pathway. Mol. Cell.
Biochem. 2019. Vol. 452 (1-2). P. 141-152. DOI:
10.1007/s11010-018-3420-y.

105. He L, Peng X, Zhu J et al. Mangiferin attenuate
sepsis-induced acute kidney injury via antioxidant and
anti-inflammatory effects. Am. J. Nephrol. 2014. Vol.
40 (5). P. 441-450. DOI: 10.1159/000369220.

106. Lum P, Sekar M, Gan S et al. Therapeutic Potential
of Mangiferin against Kidney Disorders and its
Mechanism of Action: A Review. Saudi Journal of
Biological Sciences. 2022. Vol. 29 (3). P. 1530-1542.
DOI: 10.1016/j.5jbs.2021.11.016.

107. Feng ST, Wang ZZ, Yuan YH et al. Mangiferin: A
multipotent natural product preventing
neurodegeneration in Alzheimer's and Parkinson's
disease models. Pharmacol Res. 2019. Vol. 146. P.
104336. DOI: 10.1016/j.phrs.2019.104336.

108. Sethiya NK, Mishra SH. Investigation of
mangiferin, as a promising natural polyphenol xanthone
on multiple targets of Alzheimer’s disease. Journal of
Biologically Active Products from Nature. 2014. Vol. 4
(2). P. 110-119. DOI: 10.1080/22311866.2014.921121.
109. Marquez L, Garcia-Bueno B, Madrigal JL, Leza
JC. Mangiferin decreases inflammation and oxidative
damage in rat brain after stress. Eur J Nutr. 2012. Vol.
51 (6). P. 729-739. DOI: 10.1007/s00394-011-0252-x.
110. Rajendran P, Rengarajan T, Nandakumar N et al.
Mangiferin in cancer chemoprevention and treatment:
pharmacokinetics and molecular targets. J Recept Signal
Transduct Res. 2015. Vol. 35 (1). P. 76-84. DOI:
10.3109/10799893.2014.931431.

111. Xiao J, Liu L, Zhong Z et al. Mangiferin regulates
proliferation and apoptosis in glioma cells by induction
of microRNA-15b and inhibition of MMP-9 expression.
Oncol Rep. 2015. Vol. 33 (6). P. 2815-2820. DOI:
10.3892/0r.2015.3919.

112. Hu X, Moscinski LC. Cdc2: A monopotent or
pluripotent CDK? Cell Prolif. 2011. Vol. 44 (3). P. 205-
211.DOI: 10.1111/j.1365-2184.2011.00753 x.

113. Peng ZG, Yao YB, Yang J et al. Mangiferin
induces cell cycle arrest at G2/M phase through ATR-

143. P. 104939. DOI:

DOI: 10.5281/zenodo.7721743

Chk1 pathway in HL-60 leukemia cells. Genet Mol Res.
2015.  Vol. 14 (2). P. 4989-5002. DOI:
10.4238/2015.May.12.2.

114. Yao YB, Peng ZG, Liu ZF et al. Effects of
mangiferin on cell cycle status and CDC2/Cyclin Bl
expression of HL-60 cells. Zhong Yao Cai. 2010. Vol.
33 (1). P. 81-85.

115. du Plessis-Stoman D, du Preez J, van de Venter M.
Combination treatment with oxaliplatin and mangiferin
causes increased apoptosis and downregulation of NFxB
in cancer cell lines. Afr J Tradit Complement Altern
Med. 2011. Vol. 8 (2). P. 177-184. DOI: 10.4314/ajt-
cam.v8i2.63206.

116. Dolcet X, Llobet D, Pallares J, Matias-Guiu X. NF-
kB in development and progression of human cancer.
Virchows Archiv. 2005. Vol. 446 (5). P. 475-482. DOI:
10.1007/s00428-005-1264-9.

117.Shi W, Deng J, Tong R et al. Molecular
mechanisms underlying mangiferin-induced apoptosis
and cell cycle arrest in A549 human lung carcinoma
cells. Mol Med Rep. 2016. Vol. 13 (4). P. 3423-3432.
DOI: 10.3892/mmr.2016.4947.

118. Lv J, Wang Z, Zhang L et al. Mangiferin induces
apoptosis and cell cycle arrest in MCF-7 cells both in
vitro and in vivo. J] Anim Vet Adv. 2013. Vol. 12 (3). P.
352-359. DOI: 10.3923/javaa.2013.352-359.

119. Zou B, Wang H, Liu Y et al. Mangiferin induces
apoptosis in human ovarian adenocarcinoma OVCAR3
cells via the regulation of Notch3. Oncol Rep. 2017.
Vol. 38 (3). P. 1431-1441. DOI: 10.3892/0r.2017.5814.
120. Dilshara M, Kang C-H, Choi Y-H, Gi Young K.
Mangiferin inhibits tumor necrosis factor-?-induced
matrix metalloproteinase-9 expression and cellular
invasion by suppressing nuclear factor-?B activity. BMB
reports. 2015. Vol. 48. DOI: 10.5483/
BMBRep.2015.48.10.003.

121. Wei ZQ, Yan L, Deng JG, Deng J. Mangiferin
protects rats against chronic bronchitis via regulating
NF-kappaB (P65) and IlkappaBalpha expression in
mononuclear cells. Yao Xue Xue Bao. 2014. Vol. 49 (5).
P. 596-601.

122. Prabhu S, Jainu M, Sabitha KE, Devi CS. Role of
mangiferin on biochemical alterations and antioxidant
status in isoproterenol-induced myocardial infarction in
rats. J Ethnopharmacol. 2006. Vol. 107 (1). P. 126-133.
DOI: 10.1016/j.jep.2006.02.014.

123. Prabhu S, Jainu M, Sabitha KE, Shyamala Devi CS.
Effect of mangiferin on mitochondrial energy production
in experimentally induced myocardial infarcted rats.
Vascul Pharmacol. 2006. Vol. 44 (6). P. 519-525. DOI:
10.1016/j.vph.2006.03.012.

124. Prabhu S, Narayan S, Devi C. Mechanism of
protective action of mangiferin on suppression of
inflammatory response and lysosomal instability in rat
model of myocardial infarction. Phytother Res. 2009.
Vol. 23. P. 756-760. DOI: 10.1002/ptr.2549.



89 P.- Annals of Mechnikov Institute. 2023. N 1.
www.imiamn.org.ua /journal. htm

125. Zheng D, Hou J, Xiao Y et al. Cardioprotective
effect of mangiferin on left ventricular remodeling in
rats. Pharmacology. 2012. Vol. 90 (1-2). P. 78-87. DOI:
10.1159/000339450.

126. Arozal W, Suyatna FD, Juniantito V et al. The
effects of mangiferin (Mangifera indica L) in
doxorubicin-induced cardiotoxicity in rats. Drug Res
(Stuttg). 2014. Vol. 65 (11). P. 574-580. DOI: 10.1055/
s-0034-1394457.

127. Guo F, Huang C, Liao X et al Beneficial effects of
mangiferin on hyperlipidemia in high-fat-fed hamsters.
Mol Nutr Food Res. 2011. Vol. 55 (12). P. 1809-1818.
DOI: 10.1002/mnfr.201100392.

128. Yadav VP, Shukla A, Choudhury S et al. IL1p/
TNFo/COX-2/VEGF axis responsible for effective
healing potential of C-glucoside xanthone (mangiferin)
based ointment in immunocompromised rats. Cytokine.
2022. Vol. 158. P. 156012. DOI: 10.1016/
j-cyt0.2022.156012.

129. Pardo-Andreu GL, Sanchez-Baldoquin C, Avila-
Gonzalez R et al. Fe(Ill) improves antioxidant and
cytoprotecting activities of mangiferin. Eur J Pharmacol.
2006. Vol. 547 (1-3). P. 31-36. DOI: 10.1016/
j-ejphar.2006.07.040.

130. Jeong J-J, Jang S-E, Hyam SR et al. Mangiferin
ameliorates colitis by inhibiting IRAK1 phosphorylation
in NF-KB and MAPK pathways. Eur. J. Pharmacol.
2014. Vol. 740. P. 652-661. DOIL: 10.1016/
j-ejphar.2014.06.013.

131. Garrido-Suarez BB, Garrido G, Castro-Labrada M
et al. Anti-hypernociceptive effect of mangiferin in
persistent and neuropathic pain models in rats.
Pharmacol. Biochem. Behav. 2014. Vol. 124. P. 311-
319. DOI: 10.1016/j.pbb.2014.06.019.

132. Yoosook C, Bunyapraphatsara N, Boonyakiat Y,
Kantasuk C. Antiherpes simplex virus activities of crude
water extracts of Thai medicinal plants. Phytomedicine.
2000. Vol. 6 (6). P. 411-419. DOIL: 10.1016/S0944-
7113(00)80068-9.

133. Zheng MS, Lu ZY. Antiviral effect of mangiferin
and isomangiferin on herpes simplex virus. Chin Med J.
1990. Vol. 103. P. 160-165.

134. Zhu XM, Song JX, Huang ZZ et al. Antiviral
activity of mangiferin against herpes simplex virus type
2 in vitro. Acta Pharmacol Sin. 1993. Vol. 14 (5). P.
452-454.

135. Anand G, Ravinanthan M, Basaviah R, Shetty AV.
In vitro antimicrobial and cytotoxic effects of
Anacardium occidentale and Mangifera indica in oral

DOI: 10.5281/zenodo.7721743

care. J Pharm Bioallied Sci. 2015. Vol. 7. P. 69-74. DOLI:
10.4103/0975-7406.148780.

136. Acosta J, Sevilla I, Salomoén S et al. Determination
of mangiferin solubility in solvents used in the
biopharmaceutical industry. J. Pharmacy
Pharmacognosy Res. 2016. Vol. 4 (2). P. 49-53.

137. van der Merwe DIJ, Joubert E, Manley M et al.
Mangiferin ~ glucuronidation: =~ important  hepatic
modulation of antioxidant activity. Food Chem. Toxicol.
2012. Vol. 50 (3-4). P. 808-815. DOI: 10.1016/
j-fct.2011.11.018.

138. Han D, Chen C, Cong Z et al. Determination of
mangiferin in rat plasma by liquid-liquid extraction with
UPLC-MS/MS. J Pharm Biomed Anal. 2010. Vol. 51
(1). P. 260-263. DOI: 10.1016/j.jpba.2009.07.021.

139. Tian X, Gao Y, Xu Z et al. Pharmacokinetics of
mangiferin and its metabolite-norathyriol. Part 1:
systemic evaluation of hepatic first-pass effect in vitro
and in vivo. Biofactors. 2016. Vol. 42 (5). P. 533-544.
DOI: 10.1002/biof.1291.

140. Tian X, Xu Z, Li Z et al. Pharmacokinetics of
mangiferin and its metabolite-norathyriol, Part 2:
influence of UGT, CYP450, P-gp, and enterobacteria
and the potential interaction in Rhizoma Anemarrhenae
decoction with timosaponin B2 as the major contributor.
Biofactors. 2016. Vol. 42 (5). P. 545-555. DOI:
10.1002/biof.1290.

141. Louisa M, Soediro TM, Suyatna FD. In vitro
modulation of P-glycoprotein, MRP-1 and BCRP
expression by mangiferin in doxorubicin-treated MCF-7
cells. Asian Pac. J. Cancer Prev. 2014. Vol. 15 (4). P.
1639-1642. DOI: 10.7314/apjcp.2014.15.4.1639.

142. Ma H, Chen H, Sun L et al. Improving permeability
and oral absorption of mangiferin by phospholipid
complexation. Fitoterapia. 2014. Vol. 93. P. 54-61.
DOI: 10.1016/j.fitote.2013.10.016.

143. Wang X, Gu Y, Ren T et al. Increased absorption
of mangiferin in the gastrointestinal tract and its
mechanism of action by absorption enhancers in rats.
Drug Dev. Ind. Pharm. 2013. Vol. 39 (9). P. 1408-1413.
DOI: 10.3109/03639045.2012.704043.

144. Liu H, Wu B, Pan G et al. Metabolism and
pharmacokinetics of mangiferin in conventional rats,
pseudo-germ-free rats, and streptozotocin-induced
diabetic rats. Drug Metab. Dispos. 2012. Vol. 40 (11). P.
2109-2118. DOI: 10.1124/dmd.112.045849.

145. Khurana RK, Kaur R, Kaur M et al. Exploring and
validating physicochemical properties of mangiferin
through GastroPlus” software. Future Sci OA. 2017.
Vol. 3 (1). P. FSO167. DOI: 10.4155/fs0a-2016-0055.



