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Relevance of mango use in patients with 2 type
diabetes mellitus
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Bogomolets national medical university, Kiev

Mango fruits and mango leaf extracts (Mangifera indica) are a medicinal plant used to treat diabetes and its complications. The tender
leaves of the mango tree contain tannins called anthocyanidins, which help treat early diabetes. The leaves contain the compound 3-beta-
taraxerol and ethyl acetate extract, which interacts with insulin, activating GLUT4 and stimulating glycogen synthesis. Mango leaves have
powerful antioxidant properties because they contain a large amount of flavonoids, phenols, zeaxanthin and beta-carotene. Animal studies
have shown that mangiferin can counteract the free radical associated with cancer, diabetes, and other diseases.
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AKTyanbHiCTb 3aCTOCYBaHHSl MaHIro y Naui€HTIB i3 LLYKPOBUM giabeTom 2-ro Tuny
Oviepxug Camyin, B.C. NMNotackanoBa, M.B. XaritoBn4

Tlnoau Manro Ta excrpakTu auctkis Manro (Mangifera indica) € sikapchkum 3ac060M, IKUIT BUKOPUCTOBYIOTH /IS JTiKyBaHH jiabeTy i Horo
yCKJIajiHeHb. JIMCTKY MaHTOBOTO JlepeBa MicTsITh AyOUIIbHI PEYOBUHM, SIKi HA3MBAIOTH aHTOIiaHiiMHAMU. BOHNI JI0MIOMATaoTh JIIKYBaTH paHHii
niabet. Jluctku MictaTh 3-6eta-TapakcepoJ i eTHaaleTaTHUH eKCTPaKT, SKuil B3aeMoie 3 incyainom, aktusye GLUT4 ta crumysoe cunres
ruikoreny. JINCTKM MAHTO MAIOTh MOTYKHUAN aHTHOKCUIAHTHUI TTOTEHITIAM, MIiCTSTh BEJUKY KiTbKICTh (I1aBOHOIIB, (heHOoIIiB, 3eaKCAHTHHHY Ta
Geta-kapoTut. JlociKeHHS Ha TBApUHAX [TPOAEMOHCTPYBAJIH, 1[0 MaHTi(hepuH MOKe TIPOTUISATH MOIIKOKEHHIO KJIITUH BIIBHUMU PaJUKaIaMi
Ta OB’ SI3aHUMU 3 IIUM 3aXBOPIOBAHHSIMU, TAKUMU, SIK PAK, IIyKPOBUIl iabeT.

Kmouosi cnosa: uyxposuii diabem, Mangifera indica, prasonoiou, rikysans.

AKTyanbHOCTb NPUMEHEHUS MaHIro y NaLuMeHTOB C caxapHbiM auabeTom 2-ro Tuna
Orviegxun Camyun, B.C. NMorackanoBa, H.B. XaritoBuy

[Tioster MmanTO M OKCTPAKTDLI JIMCTHEB MAaHI'O (Mangifera indica) ABJIAIOTCSA JIEKAPCTBEHHBIM PACTECHUEM, NCITOJIb3YyEMbIM JUJIS JIEHEHUA HI/I36eTa. nero
ocoxKHeHu. JINCThst MAaHTOBOTO JiepeBa coaepiKart I[y()I/IJII)HI)IC BCIIIECTBA, HA3bIBACMbIC AHTOITMAHU/IUHAMU, KOTOPBIC IIOMOTAIOT JICYUTH deHI/II>I
[[I/Ia6eT‘ JICThst MAHTO co/ZiepskaTr coeiuHeHne 3—6eTa—TapaKcep0J1 M 9TUJIALIETATHBII IKCTPAKT, KOTOprP’I B3aHMOHeﬁCTByeT C MHCYJNHOM, aKTH-
BUpYyA GLUT4 u CTUMYJINPYA CUHTE3 ITTUKOTCHA. Kp()MC TOTO, IUCTHA MaHTO ()6]121/:[a1()T MOIITHBIMU aHTHOKCHU/ITAHTHBIMI CB()ﬁCTBaNIH, ITOCKOJIbKY
cozieprar 6OJIBIIOE KOJIMYECTBO (I)JIZ[BOHOI/IZ[OB, (IJCHO]IOBy 3€aKCAaHTUHHDBI 1 6eTa-KapOTI/IH‘ WccenenoBanust Ha JKUBOTHBIX IIPOIEMOHCTPUPOBAJIN,
qTo MaHI‘I/I(l)f;‘pI/IH MOJKET Hp()THB()L[eI’ICTB()BaTb CB()()()Z[H()paI[I/IKaJII)H()My ITOBPEK/ICHNIO KJIETOK U CBA3aHHBIMU C 9TUM 3216()JI€B3.HI/I$IMI/I, TaKNMH,

KaK pak, caxapHblii anaber.

Kmouesvte cnosa: caxapnviii duabem, Mangifera indica, gnasonoudvt, nevenue.

angiferin has a therapeutic potential against lifestyle

disorders.  Mangiferin  (2-B-D-glucopyranosyl-1,3,6,7-
tetrahydroxy-9H-xanten-9-one) can be isolated from higher
plants, as well as from the fruits of mangoes and other parts of the
plant (i.e. peel, seed and kernel). It has a number of health-sup-
porting properties, such as antioxidant, antimicrobial, antidia-
betic, antiallergic, antitumor, hypocholesterolemic and immuno-
modulating. It inhibits the activation of peroxisome proliferator
activated isoforms by altering the transcription process. Mangif-
erin protects against various types of cancer, including lung and
colon cancer, by suppressing the expression of tumor necrosis
factor a, the inducible potential of nitric oxide synthase, and the
proliferation and induction of apoptosis [3, 17].

Mangiferin protects against cancer of the nervous system
and breast cancer by inhibiting the expression of matrix metal-
loproteinase (MMP)-9 and MMP-7 and inhibiting the enzymat-
ic activity, metastatic potential and activation of the B-catenin
pathway. Mangiferin is able to block lipid peroxidation, en-
hances the activity of the macrophage monocyte system and has
an antibacterial effect against gram-positive and gram-negative
bacteria. The current review article is an attempt to explain the
therapeutic potential of mangiferin, a bioactive compound of the
mango, against lifestyle-related disorders. Mangiferin (2-B-D-
glucopyranosyl-1,3,6,7-tetrahydroxy-9H-xanthen-9-one) can be
isolated from higher plants as well as the mango fruit and their
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byproducts (i.e. peel, seed, and kernel). Tt possesses several health
endorsing properties such as antioxidant, antimicrobial, antidia-
betic, antiallergic, anticancer, hypocholesterolemic, and immu-
nomodulatory. It suppresses the activation of peroxisome prolif-
erator activated receptor isoforms by changing the transcription
process [4, 6, 13, 16].

Mangiferin protects against different human cancers, includ-
ing lung, colon, breast, and neuronal cancers, through the sup-
pression of tumor necrosis factor expression, inducible nitric
oxide synthase potential, and proliferation and induction of
apoptosis. It also protects against neural and breast cancers by
suppressing the expression of matrix MMP-9 and MMP-7 and
inhibiting enzymatic activity, metastatic potential, and activa-
tion of the B-catenin pathway. It has the capacity to block lipid
peroxidation, in order to provide a shielding effect against physi-
ological threats. Additionally, mangiferin enhances the capacity
of the monocyte-macrophage system and possesses antibacterial
activity against gram-positive and gram-negative bacteria. This
review summarizes the literature pertaining to mangiferin and its
associated health claims [1, 10].

The research data showed that Mangiferin plays a pro-hy-
poglycemic role by modulating glucose metabolism, improving
insulin resistance, lowering cholesterol synthesis and suppress-
ing the expression of tumor necrosis factor a and inducible nitric
oxide synthase. It also induces apoptosis and inhibits the pro-

CEMENHAS MEJINIITHA Ned (90)/2020
ISSN 2307-5112



B NMOMOWb NMPAKTUYHECKOMY BPAYY

gression and stimulation of cell proliferation, interfering with the
regulation of the cell cycle, signaling several pathways of cancer
transduction in tumor cells [5].

Mangiferin is obtained from mango with many other ac-
tive ingredients, but with poor lipophilicity and hydrophilicity.
Mangiferin concentrations were measured by High performance
liquid chromatography (RP-HPLC) in rats administered orally
with crude mangiferin and the mangiferin-phospholipid complex.
The results showed that the solubility of the mangiferin-phos-
pholipid complex in water and n-octanol was improved, and the
oil-water complex distribution coefficient improved 6.2 times.
In addition, rats showed a significant improvement in intesti-
nal permeability. AUC and peak plasma concentration in rats
treated with untreated mangiferin were lower than those treated
with mangiferin-phospholipid complex. In the experiment, when
the mangiferin complex was administered to rats that received
carbon tetrachloride, hepatoprotective property was revealed by
restoring hepatic antioxidants and serum hepatic enzymes [11,
15, 16].

The bioavailability of mangiferin in rats increased by 9.75
times when using the mangiferin complex compared to pure man-
giferin. In addition, hepatoprotection in rats was increased by ad-
ministration of the mangiferin-soy phospholipid complex due to
improved bioavailability. Zhang et al. It was determined that the
recovery of mangiferin in the eye ranged from 80.0 to 85.6%, and
in plasma from 82.0 to 88.0% [8]. Mangiferin can pass through
the blood-brain barrier and it is proved that it is effective in re-
ducing the treatment time for various eye diseases. Similarly, the
concentration of mangiferin in plasma (from 0.6 to 24 ug/ml) and
urine (from 0.48 to 24 pg/ml) was studied using HPLC [9].

Eight weeks of mangiferin treatment significantly lowered
plasma glucose and triglyceride (TG) levels in db/db mice. It en-
hanced pancreatic B-cell mass and amount of glucose and insulin
uptake along with increased the phosphorylation of AMP-acti-
vated protein kinase (AMPK) in n 3 T3-L1 cells. It also activated
the AMP-activated protein kinase (AMPK) phosphorylation of
AMPK and activated along its downstream target, acetyl -CoA
carboxylase (ACC) in the liver, hypothalamus, muscle and adi-
pose tissue of C57BL/6 mice. Likewise, the oral administration of
mangiferin (20 mg/kg, intraperitoneal administration (i.p.)) for
4 weeks in streptozotocin-induced hyperglycemic rats improved
insulin sensitivity, modulated lipid profile, and reverted adipo-
kine levels. Similarly, different concentrations of mangiferin (15,
30, and 60 mg/kg/day oral administration) were given to dia-
betic rats for 9 weeks, resulting in a reduction of osteopontin pro-
duction, kidney inflammation, and renal fibrosis. Chronic treat-
ment with mangiferin prevented renal glomeruli fibrosis, as well

as decreased a-smooth muscle actin and collagen IV expression
in the diabetic rat. In contrast, this also reduced the expression
of osteopontin in the renal-cortex of diabetic rats, COX-2 and
NF-kB P65 subunits. Finally, mangiferin reduced interleukin-13
in the serum and kidneys of diabetic rats [12].

Magniferin has also been shown to lower ROS production
and decrease intracellular antioxidant defenses, and medi-
ates diabetic nephropathy, as it modulates the MAPK (P38,
JNK and ERK1/2), PKC isoforms (PKCa, PKCpB and PKCg),
TGF-B1 pathways, as well as the NF-xB signaling cascades in-
volved in this pathophysiology Wang et al. determined that
mangiferin exhibited an antidiabetic role in adult C57BL/6 J
mice. The administration of mangiferin (30 and 90 mg/kg BW)
improved glucose tolerance and glycemia, increased B-cell hy-
perplasia and serum insulin levels, lowered B-cell apoptosis, el-
evated B-cell proliferation and upregulated cyclin D1, D2 and
cyclin-dependent kinase 4 (Cdk4) at 7-14 days post-partial
pancreatectomy. Additionally, mangiferin promoted B-cell
regeneration and the expression of pancreatic and duodenal
homeobox gene 1 (PDX-1), glucose transporter 2 (GLUT-2),
neurogenin 3 (Ngn3), glucokinase (GCK), and Forkhead box
protein O1 (Foxo-1) [2].

Mangiferin (15, 30 and 60 mg/kg) treatment for nine weeks
significantly improved chronic renal insufficiency of diabetic
rats, and was demonstrated to reduce kidney weight index, al-
buminuria, glomerular extracellular matrix expansion, blood urea
nitrogen, and glomerular and accumulation basement membrane
thickness. Meanwhile, it also enhanced the enzymatic activity,
as well as the protein and mRNA expression of Glo-1, as well as
decreased the mRNA and protein expression of advanced gly-
cation endproducts (AGEs) and receptor for advanced glyca-
tion end products (RAGE) receptor in diabetic rat renal cortex.
Moreover, it also reduced the concentrations of malondialdehyde
(MDA) and enhanced the concentrations of glutathione in the
diabetic rat kidney [18].

Mangiferin (10 and 20 mg/kg) administered once daily for
28 days in STZ-induced diabetic rats exhibited anti-diabetic ac-
tivity. It significantly reduced plasma low-density lipoprotein
cholesterol LDL-C) and TG levels, lowered total cholesterol
level and increased high-density HDL-C levels. Furthermore,
the atherogenic index of diabetic rats decreased and mangiferin
improved oral-glucose tolerance in normal rats loaded with glu-
cose [7].

In diabetic nephropathy rats, mangiferin considerably low-
ered the serum levels of advanced glycation end products, red
blood cell sorbitol concentrations, malonaldehyde level, 24 h al-
buminuria excretion, and enhanced serum antioxidant enzymes

Health perspectives of Mangiferin in the treatment of diabetes mellitus 2

Increased glucose and pancreatic beta cell mass
Activation of phosphorylation of AMP-activated protein kinase

Increasing insulin sensitivity, correcting the lipid profile and normalizing adipokine levels

TGF-B1 pathways, PKC isoforms (PKCa, PKCp and PKCe), MAPK (P38, JNK and ERK1/2) modulated

B-cell apoptosis reduction
Activate cyclin D1, cyclin D2 and Cdk4 (cyclin-dependent kinase 4), which promotes -cell regeneration and expression
of the duodenal and pancreatic homeobox gene 1 (PDX-1), glucose transporter 2 (GLUT-2), neurogenin 3 (Ngn3) ,
glucokinase (GCK) and Forkhead box box protein O1 (Foxo-1)

The expression of Glo-1 mRNA is enhanced, the activity of protein and enzymes is increased
Decreased expression of mRNA and protein receptors in glycation end products and in glycosylation end products
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Reducing the concentration of red blood cells, sorbitol, the level of malonaldehyde
Inhibition of expansion of the glomerular extracellular matrix, accumulation and transformation of overexpression of growth
factor beta 1

Prevention of renal glomerular fibrosis
Decreased expression of alpha smooth muscle of collagen IV and actin
Decreased expression of COX-2, NF-kB p65 and osteopontin subunit
Decrease in interleukin-1
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such as superoxide dismutase and glutathione peroxidase. In
addition, it inhibits the expansion of glomerular extracellular-
matrix and diabetic nephropathy rat glomeruli TGF-B1 accu-
mulation and transformation, high glucose-induced mesangial
cell proliferation and mesangial cells collagen TV in a glomerular
diabetic nephropathy rat model [12].

Mangifera indica leaf extract induce production of Adiponec-
tin in the adipose tissue and leptin production both in adipose
tissue and small intestine. This increases the glucose uptake in
the muscle and liver. Adiponectin and leptin increase improve
the action of Glut-4 in liver and muscles. It improves glucose me-

Adiponectin prevents insulin resistance, it exerts insulin-
sensitizing effect through binding to its receptors, leading to
activation of AMPK, PPAR-q, and potentially other unknown
molecular pathways. In obesity-linked insulin resistance, both
adiponectin and adiponectin receptors are downregulated, lead-
ing to activation of a signaling pathways involved in metabolism
regulation. Up-regulation of adiponectin/adiponectin receptors
or enhancing adiponectin receptor function may be an interest-
ing therapeutic strategy for obesity-linked insulin resistance and
diabetes mellitus type 2 [14, 19].

The health perspectives of Mangiferin indica in treatment of

tabolism and adipogenesis [6].

E-mail: doktorviktorya@gmail.com

diabetes mellitus 2 is shown in Table.
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