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Mimosa pudica is used in traditional medicine to help with diabetes therapy. This study was conducted to analyze
phytochemicals and evaluate the protective effect of ethanol M. pudica Linn. extract on glucotoxicity induced by
methylglyoxal (MGO). Mimosa pudica leaves were extracted with 80% ethanol at room temperature using the cold
maceration method, repeated three times. Liquid chromatography-mass spectrometry (LC-MS) technique was used to
investigate the phytochemicals in the ethanol sample. The protective effects of M. pudica ethanol extract on glucotoxicity
in human umbilical vein endothelial cells (HUVECS) inhibit advanced glycation end product (AGE) formation and
also the breaking effects of M. pudica ethanol extracts on MGO and glyoxal- (GO-) AGEs were measured. Our results
showed that M. pudica extract protects against MGO-induced glucotoxicity, prevents MGO-induced AGE production,
and eliminates preformed AGEs. We have identified several chemical components of M. pudica by -LC-MS, including
2-tert-butyl-2-phenyl-1,3-dioxolane, 4-(2-phenylethyl)-phenol, 4-phenylbutan-2-ol, 1-naphthalenecarboxylic acid,
ferulic acid, myoinositol, caffeic acid, tyrosinamide, 2-hydroxy-benzene ethanol, p-hydroxybenzoic acid, luteolin,
fisetin, apigenin, gallic acid, quercetin, monoamidomalonic acid, jasmonic acid, 3-fluoro-p-anisidine, and naringenin.
According to our findings, M. pudica extract has a protective effect on suppressing GO-induced glucotoxicity in
HUVECs.

INTRODUCTION

the consequence of an increase in the rate of glycation responses

Hyperglycemia is known as an obvious characteristic
of diabetes mellitus, leading to type 1 diabetes with a relative
or absolute decrease in insulin secretion or type 2 diabetes due
to systemic resistance of insulin. Glycation, presenting in fluids
and tissues of the human body, results from the spontaneous
interaction of reducing sugars like glucose and fructose with
amino residues of macromolecules, including nucleic acids, lipids,
and proteins associated with the production of advanced glycation
end products (AGEs). In addition, endogenous AGE accretion is
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induced by hyperglycemia (Bellier ef al.,2019). Reactive carbonyl
species, including glyoxal (GO) and methylglyoxal (MGO), play
important roles in AGE formation as precursors or intermediates
(Yamagishi and Matsui, 2010). Diabetic complications are caused
by arise in GO or MGO levels in plasma and tissues (Kilhovd ez al.,
2009). It is revealed that AGE accumulation caused impairment
of nitric oxide signal pathway as well as oxidative stress, which
may be responsible for the production of atherosclerotic plaques,
myocardial and arterial inflexibility, and endothelial dysfunction
(Peppaand Vlassara, 2005). Moreover, the structural and functional
integrity of macromolecules is irreversibly damaged because of
AGESs’ overproduction, leading to activate several aging-related
pathologies such as neurodegenerative diseases together with
diabetes and its complications. Also, MGO- and MGO-originated
AGEs are believed to induce alterations in structures as well as
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functions of several tissues and organs in the human body. For
instance, dysfunction of three microvascular tissues including
the peripheral nervous system, eyes, and kidneys, considered as
typical target tissues in diabetes, is induced by the presence of
MGO. Additionally, the significant impact of MGO on endothelial
function is attributed to the reduction of glyoxalase 1 activity,
which increases MGO level, and modification of gene expression
related to coronary artery disorder as well as upregulation of
collagen expression, accompanied with apoptotic and endothelial
inflammatory activation (Schalkwijk and Stehouwer, 2020).
Mimosa pudica Linn. has been used in traditional
medicine in order to treat a variety of illnesses such as dysentery,
urogenital disorders, piles, sinus, and healing wounds because of
several potent effects like anti-infection, antioxidant, antimicrobe,
antidepressant, antiproliferation, anticancer, and antidiabetes
(Abramson et al., 2016). Inspired by the traditionally effective
treatment of M. pudica, many studies have been conducted to
identify phytochemicals in the different parts, containing phenolic
compounds, alkaloids, flavonoids, glycoproteins, quinone,
coumarins, tannins, and saponins. It is reported that M. pudica
has a potent ability against the hyperglycemic state and hence
may be considered as a promising alternative source of diabetes
mellitus treatment (Tunna et al., 2014). Because of the substantial
decrease in glucose, triglycerides, low-density lipoprotein, very-
low-density lipoprotein, and total cholesterol concentrations in
streptozotocin-induced diabetic rats, this plant has antidiabetic
and antihyperlipidemic properties (Parasuraman et al., 2019).
In addition, an in vitro experiment shows the antihyperglycemic
effect of M. pudica ethanol extract through inhibition of diabetes-
related enzymes as o-glucosidase and a-amylase in comparison
with acarbose (Tasnuva e al., 2019). However, reports on the
molecular mechanism of M. pudica antidiabetic effects related to
glucotoxicity and AGE target are currently lacking. In the present
study, to identify phytoconstituents in the ethanol extract of M.
pudica, we used liquid chromatography-mass spectrometry (LC-
MS). Furthermore, we have investigated the protective effect
against MGO-induced glucotoxicity on human umbilical vein
endothelial cells (HUVECSs) as well as inhibition of MGO- and
GO-caused AGE formation of M. pudica ethanol extract.

MATERIALS AND METHODS

Materials

2’ 7"-Dichlorofluorescein diacetate, aminoguanidine (AG),
bovine serum albumin (BSA), MGO, and 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide (MTT) were purchased
from Sigma (St. Louis, MO). Lonza (Walkersville, MD) provided
Endothelial Cell Growth Medium-2 (EGM-2) medium, and
American Type Culture Collection provided fetal bovine serum
(Rockville, MD).

Preparation of M. pudica extracts

The aerial parts of M. pudica were collected from Nam
Dinh province, Vietnam. The plant samples were authenticated,
and a voucher specimen has been deposited at the Department of
Pharmacology and Clinical Pharmacy, University of Medicine and
Pharmacy, Vietnam National University, Hanoi, Vietnam.

The dried plant material (20kg) was extracted with 80%
ethanol at room temperature using the cold maceration method for
3 times/72 hours with the ratio of plant sample to ethanol being
1/10 (kg/1). Following that, the extracts were filtered, combined,
and subsequently evaporated at reduced pressure to achieve
ethanolic extract of M. pudica (1.785 kg).

LC-MS analysis

Phytochemical exploration of M. pudica extracts was
conducted using the LC-MS method. The freeze samples were
dissolved in equivalent amounts of LC-MS-grade acetonitrile to
obtain filtrates for LC-MS analysis and then filtered through a
polyvinylidene difluoride membrane (0.45 m). For phytochemical
analysis, an Agilent 6520 (Agilent Technologies, Inc., Santa
Clara, CA) accurate mass LC-MS was used in conjunction with
an Agilent LC 1200, and sample separation was performed using
an Extend-C18 column (1.8 m, 2.1, and 50 mm). The mobile
gradient phase consisted of water containing 0.05% formic acid
as a solvent A and acetonitrile as solvent B. The constant flow
rate was 0.9 ml/minutes with column temperature kept at 30°C.
Mass Spectrometer LTQ Orbitrap XL™ (Thermo Scientific
Company, Waltham, MA) was used for MS analysis. Electrospray
ionization was performed using the positive mode with 3,000
volts in the capillary, 125 V in the fragmented voltage, Oct RF
Vpp of 750 V, drying gas (nitrogen) at 5 l/minutes, drying gas
temperature at 300°C, and nebulizer pressure at 40 psi. To obtain
the fragmentation patterns, collision-caused dissociation was used
in tandemauto tandem MS (MS/MS) mode with varying collision
energy of 3-4 V/100 DA with an offset of 8§-10 V, and further
mass fragmentation was done in targeted MS/MS mode with
constant collision energy for accuracy. The detection of typical
phytochemicals in the different M. pudica extracts was based on
the obtained data of fragmentation patterns accompanied with the
referred data reported in previous studies.

Cell culture

The HUVEC line was purchased from the American
Type Culture Collection (Manassas, VA). The cells were cultured
in EGM-2 containing 4% fetal bovine serum and maintained at
37°C in a humidified incubator with 5% CO,. All the cells used
for subsequent experiments were of passage numbers between five
and eight.

Measurement of cell viability

The viability of the cells was evaluated by using the
MTT assay based on the method of Figarola et al. (2014), with
some modifications. HUVECs were seeded into 96-well plates
at a density of 1.0 x 10* cells/well, followed by incubating for
24 hours. In the next steps, these cells were pretreated with AG
and different doses of M. pudica ethanol extract for 1 hour,
subsequently incubated with MGO. After 24 hours, the addition
of MTT solution was performed to possess a final concentration
of 0.1 mg/ml. This mixture was then incubated for 2 hours, then
removed medium and added dimethyl sulfoxide(100 pl/well).
Measurement of the absorbance at a wavelength of 570 nm was
performed by utilizing a microplate reader (Molecular Devices,
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San Jose, CA). AG at a concentration of 1 mM was referred to as
a positive control.

Inhibition of AGE formation

Inhibitory effects of M. pudica ethanol extract on
protein glycation were investigated through AGE formation
assay followed the protocol of Kiho et al. (2005). The formation
of AGEs was determined by fluorescence using a VICTORTM
x3 multilabel plate reader (Perkin Elmer, Waltham, MA), with
excitation wavelengths of 355 and emission wavelengths of 460
nm.

AGE breaking activity of M. pudica ethanol extract

Breaking effects of M. pudica ethanol extract on the
performed AGEs were evaluated by using trinitrobenzene sulfonate
(TNBS) assay following the slightly modified protocol compared
to the original method of Furlani ez a/. (2015). A microplate reader
at a wavelength of 340 nm was used for measuring the breaking
activity of M.pudica (MP) ethanol extract.

Statistical analysis

For statistical analysis of data obtained from the in vitro
sample, GraphPad Prism 5 (GraphPad Software, Inc., San Diego,
CA) was used, and values were expressed as mean, standard
deviation. One-way analysis of variance and Bonferroni’s test
were used to evaluate the findings better. Statistical significance
was described as p values less than 0.05.

RESULTS

Phytochemical of M. pudica ethanol extract

The M. pudica ethanol extract was analyzed by using the
LC-MS method to identify chemical compounds in comparison
with molecular weight in the reported data. The identified
compounds are listed in Table 1.

LC-MS profiling of M. pudica ethanol extract showed
a maximum number of phytochemicals containing phenols like
myoinositol, 4-phenylbutan-2-ol, 4-(2-phenylethyl)-phenol,
2-hydroxy-benzene ethanol, flavonoids such as luteolin, fisetin,
apigenin, quercetin, and naringenin, and some acids, namely,
gallic acid, p-hydroxybenzoic acid, caffeic acid, jasmonic
acid, monoamidomalonic acid, and ferulic acid. Among them,
4-(2-phenylethyl)-phenol was detected by the highest mass
ionization signal m/z 104.0 consistent with the parent ions of
m/z 141.09 [M + H + NH,]. Also, the ion mass with m/z 104.0
could be the fragment of 2-tert-butyl-2-phenyl-1,3-dioxolane
with m/z 206.99 [M + 2H]. The addition of kali to ferulic acid
(m/z 194.14) provided the fragment with m/z 233.1 [M + K]. The
ion with the mass number 180.24 [M + K] produced a fragment
with the mass number 219.2, which was identified as caffeic
acid. Apigenin [M + 2K + H] with m/z 270.28 could produce
another fragment with m/z 347.2. The compound exhibited an
[M + 2K + H] ion at m/z 247.3, which was identified as gallic
acid (m/z 170.38). Fragmentation of the [M + NH4] ion at m/z
302.17 resulting in production with m/z 320.2 by the addition of
ammonia was identified as quercetin.

Inhibitory effects of M. pudica ethanol extract on glucotoxicity
in HUVECs

To investigate the protective effects of M. pudica on
MGO-induced glucotoxicity, an MTT assay was performed
through the results of cell viability. As shown in Figure 1,
HUVECs exhibited a remarkable suppression in cell viability
following MGO treatment (400 pM). Meanwhile, the inhibition
of MGO-caused cytotoxic effects leading to an increase in the
number of healthy cells within a population was observed in the
cells pretreated with M. pudica ethanol extracts in a concentration-
dependent manner. However, the M. pudica groups' inhibitory
effects were lower compared to the positive control group treated
with AG at a dose of 1 mM. Besides, M. pudica ethanol extracts
only showed cytotoxicity at a high concentration (100 pg/ml).

Inhibitory effects of M. pudica ethanol extract on AGE
formation

The evaluation of AGE formation was presented by
measurement of fluorescence with AG as a positive control. As
shown in Figure 2A and B, a significant reduction of the MGO-
AGE formation was obtained due to the incorporation of M.
pudica extracts in a concentration-dependent manner. Meanwhile,
M. pudica was not influential on the GO-AGE formation.
Additionally, the inhibitory effects on MGO-caused AGE
formation of M. pudica extract at doses of 5 and 10 pg/ml were
stronger than the positive control.

Breaking effects of M. pudica ethanol extracts on MGO- and
GO-AGEs

TNBS assay was used for examining the braking ability
of M. pudica ethanol extract on the performed AGEs via the
amounts of remaining glycation. A significant reduction of free
amines was seen after MGO- and GO-BSA incubations (Fig. 3A
and B). Nevertheless, the treatment with M. pudica extracts at a
dose of 0.1, 0.5, and 1 ug/ml led to an increase in the percentages
of free amines and restored the amine levels of MGO- and GO-
BSA after 24 hours, inducing the breakage of AGEs. Additionally,
the M. pudica ethanol extracts at high concentrations induced
stronger breaking effects on AGEs in comparison with positive
control in both MGO and GO groups.

DISCUSSION

Mimosa pudica has been widely studied due to its
potential pharmacological properties, including antidiabetic,
antioxidant, antitoxin, wound healing, and antihepatotoxic
effects (Joseph ef al., 2013). The B-cell differentiated phenotype
is maintained by steady physiological stimulation of glucose,
and glucotoxicity is defined as toxic or deleterious impacts on
the B-cell phenotype in extended or persistent contact with high
glucose levels in vitro as well as in vivo studies. The hyperglycemic
level in type 2 diabetes leads to glucotoxicity and glucolipotoxicity
(Bensellam et al., 2012). Through MTT assay, M. pudica ethanol
extract significantly inhibited glucotoxicity induced by MGO in
a dose-dependent manner. The previous study has shown that M.
pudica has antidiabetic activity. In in vivo experiments on diabetic
rats induced by alloxan or streptozotocin, M. pudica extracts
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Table 1. Chemical profiling of M. pudica ethanol extract.

lon Po.s itive Calculated | Intensity . Molecular Molecular
No. | mass ion mass (m/z) (ps) Tentative compound Structure formula weight Ref.
(m/z) | mode < p g
1 | 104.0 | M+2H 206.99 1.8¢7 2-Tert-butyl-2-phenyl- C13H1802 206.28 (Tunna et al.,
1,3-Dioxolane 0 2015)
~ 5
| 0
=
M+H 198.48 1.8e7 4-(2-Phenylethyl)- OH C14H140 198.26 (Tunna et al.,
+NH4 phenol 2015)
| A
=
2 | 2331 M+ 150.04 9.0e6 4-Phenylbutan-2-ol C10H140 150.22 (Tunna et al.,
2ACN 2015)
+H
OH
M+ 172.03 9.0e6 1-Naphthalenecarboxylic 0 OH C,H,0, 172.18 (Tunna et al.,
IsoProp acid 2015)
+H
M+ K 194.14 9.0e6 Ferulic acid HO CI10H1004 194.18 (Tjaz et al., 2019)
\O:Q\/A[( o
o
3 12192 | M+K 180.24 6.9e6 Myoinositol OH C6H1206 180.16 (Antony et al.,
2017)
HO OH
HO OH
OH
M+K 180.24 6.9¢6 Caffeic acid HO CI9HBO4 180.16 (Patel and
Bhutani, 2014)
OH
HO
(0]
M+K 180.24 6.9¢6 Tyrosinamide OH CQHUNZO2 180.2 (Tunna et al.,
2015)
HO OH
HO OH
OH
4 | 156.1 M+ 138.07 6.9¢6 2-Hydroxy- OH CH, 0, 138.16 (Tunna et al.,
NH4 benzeneethanol ©/\/\ 2015)
OH
5 | 156.1 M+ 108.07 6.4e6 p-Hydroxybenzoic acid 0 C7H603 138.12 (Patel and
NH4 Bhutani, 2014)
/©)‘\ o
HO

Continued




Lan et al. / Journal of Applied Pharmaceutical Science 11 (09); 2021: 093-101

097

6 | 3472 M+ 286.13 6.0e6 Luteolin OH C15H1006 286.24 (ljaz et al., 2019)
IsoProp O
+H HOOH
OH O
M+ 286.13 6.0e6 Fisetin ] C15H1006 286.24 (ljaz et al., 2019)
IsoProp OH
+H O ‘ OH
HO o} O
OH
7 | 3472 | M+2K 270.28 6.0e6 Apigenin OH O CI5H1005 270.24 (ljaz et al., 2019)
+H O
|
HO o) O
OH
8 | 2473 | M+2K 170.38 6.0e6 Gallic acid o C7H605 170.12 (Tunna et al.,
+H 2015)
9 |[320.2 M+ 302.17 3.9¢6 Quercetin CI15H1007 302.23 (Tasnuva et al.,
NH4 2019)
10 | 3202 | M+H 319.19 3.9¢6 Monoamidomalonic acid | CI12H29NO3Si3 319.62 (Tunna et al.,
\Si 2015)
-0 O |
-~
AN s
,\Il ~ O ~
/Sl'\
11 | 2743 M + 210.28 3.8¢6 Jasmonic acid OH CI12H1803 210.27 (Patel and
ACN + Bhutani, 2014)
Na (0]
NN /s,
(0]
12 | 1421 | M+H 141.09 1.6e6 3-Fluoro-p-anisidine H,N F C,H,FNO 141.14 g/ (Tunna et al.,
2 \@ mol 2015)
-~
(@)
13 | 1421 | M+H 272.2 1.6e6 Naringenin OH O C15H1205 272.25 (ljaz et al., 2019)
+ Na
HO ! 0 O
OH
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Figure 1. Viability of HUVECs after being treated by M. pudica ethanol extract and aminoguanidine (AG) in both two groups without MGO and with MGO. From left
to right, (C) control; (1) M. pudica (1 ng/ml); (10) M. pudica (10 pg/ml); (100) M. pudica (100 pg/ml); (P) AG (1 mM); (N) MGO (400 uM); (1) MGO + M. pudica (1
pg/ml); (10) MGO + M. pudica (10 pg/ml); (100) MGO + M. pudica (100 pg/ml); (P) MGO + AG (1 mM). The presentation of percent cell viability is performed as the
mean + SD of three independent experiments (**p < 0.001 vs. M. pudica treatment at 100 pg/ml without MGO and MGO treatment only and *“p < 0.001 vs. positive
control with MGO treatment).
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Figure 2. (A) The inhibition of AGE formation induced by MGO after treatment with M. pudica ethanol extracts. From left to right, (C) control; (N) MGO (2 mM); (1)
MGO + M. pudica (1 pg/ml); (5) MGO + M. pudica (5 pg/ml); (10) MGO + M. pudica (10 pg/ml); and (P) MGO + AG (1 mM). Bar values are performed as mean +
SD of three independent experiments (""p < 0.001 vs. MGO treatment only and “*p < 0.001 vs. MGO treatment). (B) The effects of M. pudica ethanol extracts on AGE
formation caused by GO. From left to right, (C) control; (N) GO (2 mM); (1) GO + M. pudica (1 pg/ml); (5) GO + M. pudica (5 pg/ml); (10) GO + M. pudica (10 pg/
ml); and (P) GO + AG (1 mM). The presentation of bar values is mean + SD of three independent experiments (**p < 0.001 vs. MGO treatment only and “*p < 0.001
vs. positive control).
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Figure 3. (A) The AGE-breaking capability of M. pudica ethanol extracts was investigated by the number of free amines following the MGO-BSA reaction. From
left to right, (N) MGO-BSA (1 pg/ml); (0.1) MGO-BSA M. pudica (0.1 pg/ml); (0.5) MGO-BSA + M. pudica (0.5 pg/ml); (1) MGO-BSA + M. pudica (1 pg/ml);
(P) MGO-BSA + AG (1 mM). (B). The AGE-breaking capability of M. pudica ethanol extracts was investigated by the number of free amines following the GO-BSA
reaction. From left to right, (N) GO-BSA (1 pg/ml); (0.1) GO-BSA + M. pudica (0.1 pg/ml); (0.5) GO-BSA + MP (0.5 pg/ml); (1) GO-BSA + M. pudica (1 pg/ml);

(P) GO-BSA + AG (1 mM).

exhibited hypoglycemic effects via a decrease in blood glucose
level, insulin, and plasma lipoprotein, which might be responsible
for the antidiabetic property (Manosroi et al., 2011; Rajendiran et
al., 2019). Rizwan Bashir ez al. (2013) showed that the root powder
of M. pudica has antidiabetic efficacy at a dose rate of 6 mg/kg body
weight in albino rabbits. Rajendiran ez a/. (2017) also reported that
the ethanol extract of Mp leaves at a dose of (300 mg/kg) daily for
30 days significantly increased the production of insulin and the
decline of gluconeogenic enzymes in type 2 diabetes rats.

The progression of AGE production and accumulation
is observed in the normal aging process as well as diabetes with
an accelerated rate. It is confirmed that the interaction between
AGEs and receptor for advanced glycation end products (RAGE)
plays an important role in the development of diabetic vascular
complications due to the generation of oxidative stress in various
cell types associated with stimulation of vascular inflammation,
thrombosis, and platelet activation. Also, AGEs may be responsible
for fibrin stabilization and platelet aggregation, leading to a
predisposition to thrombogenesis, and thus promoting retinopathy
in diabetes. Furthermore, the accumulation of AGEs such as
pentosidine, malondialdehyde, lysine, and carboxymethyl lysine
(CML) in thickened glomerular basement membranes, extended
mesangial matrix, and nodular lesions of the advanced disease
leads to the remarkable effects of AGEs on diabetic nephropathy
(Yamagishi, 2011). As expected, the treatment with M. pudica
inhibited formation as well as exhibited breaking ability to AGE-
MGO and AGE-GO. Glycation induced by MGO and GO leads
to reduced free amines, which can break down AGEs, and hence,
these results were found by estimating a significant increase in
free amines (Do et al., 2017). The remarkable effects of M. pudica
on AGE target contribute to explain the molecular mechanism of
the antidiabetic property of this plant in this study.

Exploration of M. pudica major phytoconstituents
was conducted by using Liquid chromatography (LC)/mass
spectrometry (MS) method, and ethanol extract was tested for
in vitro study. The existence of many bioactive compounds such
as ferulic acid, apigenin, catechin, caffeic acid, naringenin, and
quercetin may be responsible for M. pudica’s inhibitory effects
on glucotoxicity and AGE formation and accumulation. Ferulic
acid, a derivative of cinnamic acid, is well-known for its anti-
inflammatory effects and ability to act as AGE inhibitor. Ferulic
acid reduces AGEs and is linked to protein carbonyl content,
CML levels, amyloid cross B-structure, and fructosamine.
Hence, ferulic acid is considered an effective agent against
oxidative stress and protein glycation related to preventing
pathologies mediated by AGEs in diabetic complications
(Dariya and Nagaraju, 2020; Sompong et al., 2013). It is
found that apigenin has the ability to form AGEs by directly
trapping MGO and then generating apigenin-MGO adducts.
Apigenin often inhibits the formation of reactive oxygen
species and suppresses the expression of adhesion molecules
and proinflammatory cytokines, preventing inflammation and
oxidative stress induced by AGEs in HUVECs. Apigenin’s
defensive mechanism may be based on suppressing the
extracellular-signal-regulated kinase 1/2 (ERK)/transcription
factor kappa-light-chain-enhancer of activated B cells
signal transduction pathway, which is activated by the AGE-
RAGE interaction, as well as inducing the ERK/transcription
factor (erythroid-derived 2)-like 2 pathway, which leads to
upregulation of antioxidant protection molecules (Zhou et
al., 2019). The treatment with catechin results in significant
enhancement of renal dysfunction in type 2 diabetic mouse
model via a decrease in AGE formation and proinflammatory
cytokines because of MGO trapping.



100 Lan et al. / Journal of Applied Pharmaceutical Science 11 (09); 2021: 093-101

Moreover, human endothelium-derived cells under high
glucose levels treated by catechin exhibited cellular signaling
suppression and MGO trapping (Zhu et al., 2014). Additionally,
it has been demonstrated that the treatment by caffeic acid and
naringenin combined with other components significantly
inhibited the formation of AGEs (Do et al., 2017; Gugliucci et al.,
2009). Also, quercetin has the inhibitory ability to AGE formation
by simultaneous MGO and GO trapping. The six and eight regions
of the polyphenol A-ring are shown to be responsible for MGO
trapping and the splitting of AGEs (Do et al., 2017; Li et al.,
2014). Furthermore, the BSA-MGO system treated by quercetin
was presented in AGE inhibitory effect; meanwhile, BSA-GO
system did not exhibit this effect. The findings may be because
MGO, not GO, is the main dicarbonyl compound responsible for
albumin glycation. The glycation was slowed by the conversion of
hydrated monomer, dimer, and trimer to free GO (Li et al., 2014).
Besides, the effectiveness of bioactive compounds identified
from M. pudica extracts that may reduce glucotoxicity caused by
MGO needs to be investigated. Mimosa pudica extract has shown
the practical ability to prevent diabetic complications caused by
MGO-associated endothelial cellular dysfunction.

CONCLUSION

Our study has identified some bioactive compounds in
M. pudica such as 2-tert-butyl-2-phenyl-1,3-dioxolane, 4-(2-
phenylethyl)-phenol, 4-phenylbutan-2-ol, 1-naphthalenecarboxylic
acid, ferulic acid, myoinositol, caffeic acid, tyrosinamide, 2-hydroxy-
benzene ethanol, p-hydroxybenzoic acid, luteolin, fisetin, apigenin,
gallic acid, quercetin, monoamidomalonic acid, jasmonic acid,
3-fluoro-p-anisidine, and naringenin. We also showed that M. pudica
ethanol extract may reduce glucotoxicity and GO- and MGO-induced
metabolic dysfunction associated with AGE target in HUVECs. M.
pudica ethanol extract can be considered a promising supplement for
the treatment and prevention of endothelial dysfunction caused by
GO and MGO. A detailed mechanism of action of M. pudica ethanol
extract against the GO- and MGO-induced metabolic dysfunction
should be conducted in future.
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