Pharmaceutical Sciences Asia

Pharm Sci Asia 2020; 47(3), 279-286
DOI1:10.29090/psa.2020.03.019.0076

Research Article

Alternanthera sessilis leaf fractions possess
in vitro inhibitory activities in mammalian
a-amylase and a-glucosidase

Richelle Ann M Manalo1.2¥,
Erna C Arollado?3,
Francisco M Heralde III1

1Department of Biochemistry and
Molecular Biology, College of Medicine,
University of the Philippines Manila,
Manila, Philippines

2Institute of Pharmaceutical Sciences,
National Institutes of Health, University
of the Philippines Manila, Manila,
Philippines

3Department of Pharmacy, College of
Pharmacy, University of the Philippines
Manila, Manila, Philippines

*Corresponding author:
Richelle Ann M Manalo
rmmanalo4@up.edu.ph

KEYWORDS:
Alternanthera sessiljs
Diabetes; Amylase;
Glucosidase; Acarbose

https//mww.pharmacymahidolacth/journal
© Faculty of Pharmacy, Mahidol Universit
(Thailang 2020

y

ABSTRACT

Diabetes is a metabolic disorddraracterized by high blood
glucose levelsWith its increasing prevalence leading to a global
burden, the search for new sources of arigi@agents are needed
Plant extracts and thdwractions are essential in the management of
diabetes due to numerous scientific evidences of their antidiabetic
activity through various mechanismis this study, fractions from
Alternanthera sessili€Philippine variety was investigated for their
ability to inhibit key carbohydratdegrading enzymes related to
type-2 diabetes, specificallitamylase antdtglucosidaseThe crude
methanol extract ofA. sessilisleaf was fractionated with three
solvents of dierent polariies water, ethyl acetate ahgéxaneThese
fractions were screenéat mammaliari}amylase and}glucosidase
inhibitory activitiesin vitro, and forthe presence or absence of
phytochemicals All fractions displayed inhibitory activitiesn
p o r c-4amykse bBnd intésal ratU-glucosidase, witlthe highest
activity observed in the ethyl acetate fracifte60 amylase= 0.52 +
0.072 mgmL; IC50 glucosidase 2.82 + 021 mgmL). This fraction
also demonstrated no significant differertmat lower inhibitory
activity relative to acarbosdC50 amylase= 0.0025 = 000045
mg/mL, p=0.7 2 =0.0& IC50 glucosidase 0.36 £ Q063 mgmL,
p=0.2 6 ~0.08). Phytochemical screening of this fractishowed
the presence of carbohydrates, lipids, tanningerpenoids,
flavonoids, and glycosideas well as berberine and quercetvhjch
may have accounted for the obsereadyme inhibitory activityln
summaryA. sessilisfractions may be used as potential soucfds
amy | a s -glucasidadénhibitors, with the ethyl acetate fraction
as the most potent

1. INTRODUCTION

Di abet es i s a tygoemmuni matbd leo
di sorder arising from | mplarr ment
defects inThnsulFesubtsti oqil mnosercr
l evel or hyperglycemia | eading to
heart di sease and stroke, ki dney
neur olpbaitatbyeda £ sbheen considered a gl c
mor e t¥deenat8hls i n devel oping deuntr
the 7th |l eading cause oflndetahdéd wi
Phil i ppentismated cases of @i abete
million in 2017, with adults aged
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proportion of 3ditahbrettheeseamiplaegd i la styrafoam cooler to avoid direct
wor kf orce ands exawnmtnryy exgosue toesunlighThe samples were garbled

One of the mechani washedandairdnedrhaaeher bpecongraith
glucose l evel s i s t o cantrohnuntberi6-0442y evas sulemjttedcetimez y me s
invol ved i n car:blahtmyd raaNeatonald eMysear@tdippinesn for proper
anUWg!l uco.éil gamel ase i nhianthenticaten del ay
starch digestiondamhgt asgh binding with
effectively reduci Aditsh2Preparationof Al sessilidbafdrudlee e nzy me
decreadestinal absor ptextrachandéréctiorsar bohydr at es
and facidduattieenpostprandi al
hper gl yAXclepihilam cos hdabet or s Bhe airdried leaves ofA. sessiliswere
sl odwwn absorption of milledrinbo@dwvgdehndemacerated with methana
intestine by retar di na roomatemperdiuyedfor &24. &he deslipg st i o n
l eading tposepbaagldad omigture was filteredand concentratedising
|l evedser al carbohydr at eotarg eavappraterThé nediduedyas subjected ta r e
alreadeg avat Hewlark et tdnaheu sve roontls of extraction at room
medi ci nal pl ants asi s damperatuse forodfhThe dxteasteewere poblédioi t or s
currently explored t o propuceotheicrdde methanol extramthwas used s and
satisfy. demands for fractionation sing different solvents

The bciaol odgiiver si ty of Theeactibnation propegs washasedc
ecosystem gives the o prpvinustmatimoiithgome noodification$i Ehes and

utiliakbusdamce f oy whivaudedriethana exiactyas dissolved in distilled
can potentially hel p water anchextracted thrice with dhexasietheat us of
di abetassa g e Maret of t h ehexamel feactibns wascollected, filtered and

traditionally wused f orcontehtratedt usm@ tratagyn eévaporatoTdei ab et e s
Antiqgue, Rhibkrpphnhnlermamenssdayer was added with ethyl acetate and
been consi demgdi a®&il &psvyparltiiohed using the same procedure as above
and widely wutili zed.l a&sThalewgreandaupddeyers obtained afterlthreel i s h e s
has al so been wused i n rofinddokethy acétate extnaction waks fiteredand t r e
vari ous ail ment s S U ¢ h cormentratédeteyigld thér aggieous laredpethyli t i s,
ast ARmaf ever, di arr hea, aaktate gdraciond, aespedivelghll kallectedr and
spl een PSoibd etmistdi es o f frattibns s wgrd a digsolved in  pure
include &nthenp @trdrivesvendonathylsulfoxide to attain various
heal'? n@nt ith x iddi@anad ¢ o mgpoecengatidns for thia vitro inhibitory assays
Pl atel et Jadgmermbgt obhnies
There are also previ o23sDetarminadon e a-amyldeandat i di abet i c
activities i'A? Hotwreesre r ,cgluabsiitese inhébisory activities
mammalUdmynl adélgl acdsi dase activities
ofhet I ocal wnaliéern yr cimorret ed hd ramWase and Uglucosidase
l'iteratures inhibitory asays were performed based on a
| nhits ,stthupdoyt e m tni aV i methodwherein the enzyme concentration and

i nhi bit orfyltelmstxiavniet,y et heaction intee weee tomimizéeel
and Watacrt Adbmner oant her a s & s samildseinhibitory assag, 10uL
ma mma |Uiaaiya s e Uglnwc o sviad afsaetion was mixed with 1 thL por-ci ne U
i nvesitTihgeatpehdyt o c h e mi ¢ a lamylase arsd pmaubated for Loeminfat@1BGrch
these activities wer e salutienowvaslagded mixed ane thcubated for 30

min at 37°C The reaction wasetminated by

2. MATERIALS AND METHODS addition of 3,5dinitrosalicylic acidfollowed by
incubation for 10min at 95°C The mixture was

2.1. Collection and preparation of A. sessilis cooled to ambient temperature and diluted with

leaves distilled water A 150-uL aliquot was added in

the well and the absorbance was measured at 540
The plant was obtained from San Jose,nm.
Antique every mornings of March- May and F o rgluddsidase inhibitory assay, a-10
September 201d he fresh leaves were collected pL fraction was mixed with phosphateffer pH
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6.8 and50 mgmL intestinal acetone rat powders and control blankswere prepared using the

The mixture was incubated for 10 min at 37°C andfraction

added with mitropheny#Uglucopyranosiderurther

and pure dimethylsulfoxide,
respectivelyjn the absence of enzym&carbose

incubation was conducted for 30 min at 37°Cwas usedas positive control in both inhibitory

followed by addition of @ M sodium carbonate
The dsorbance was measured at 405 nm

assays
The % inhibition was computed based

Control wasprepared by replacing the on formula below

fraction with pure dimethylsulfoxide Sample

. ‘.,'r.,‘.,t‘),‘ 0 T
% 0 Qw Q0 Q¢

2.4. Phytochemical screening and high
performance liquid chromatography (HPLC)

B

Wp T TT

Prism 70 software using onway analysis of
variance (ANOVA) followed by Dunnets

analysis multiple comparison testMean values were
considered statistically significant whps0.05.
Phytochemical screening was conducted
based omheprevious study®. The fractions were 3. RESULTS AND DISCUSSION
tested for the presence of metabolites including
carbohydratesipids, proteinssaponinstannins,
terpenoids, steroids, flavonoidsikaoids, and
glycosides
The fraction with the highest inhibitory

3.1. Preparation of A. sessilideaf crude
extract and fractions

The-dai rd |Acsaerewieloids

activity in both assay was subjected to HPLC e x t r act e d wi t h mectr huadneo | t
The fraction was diluted with methanol to 10 met hano, whkisactdawa& gr een, \%
mg/mL and separated on Symmetry® C185 m and sl i ghtl.Vhiwatwhesotrdl e

3.9 x 150 mm column, connectedtoa-psdumn s ubsequent dnetxramet hgh aft et |
of Phenomenex® C18 3 x 4 mrhe mobile and water THea actuimmas y of
phase consisted of linear gradient ofolvent A’ char acteri stics and percen

ad fracshows BneTable 1
The hexane fractiorgyave the highest
yield, followed byethyl acetateand therwater
fractions in agreement with the previous report

A (8 min). Theanalysis has aapplied flow rate 3. However, all three were of lower values
of 0.8 mL/min, injection volume ob ¢ Land UV compared to the cited literatu{42.1%, 39.7%,
detection of 330 nmStandards used for the 18.2%, respectively. This result may be due to
analysis were quercetin, berberine, and genisteinthe A. sessilisused in the mentionestudy (i.e.

All the solutions were filtered using.£5 ¢ mmed variety compared tdhe green variety used
PTFE syringe filter prior to injection in the presenstudy(Figure ).

(acetonitril9 and solvent B(wateracetic acid
97:3 viv adjusted to pH 38), with the following
time program 15% A (7 min), 1520% A (5
min), 20-40% (5 min), 40% A (5 min), 40-5%

2.5. Statistical analysis 3.2. Determination of a-amylase and a-
glucosidase inhibitory activities

The data werereported as mean =+
standard deviation (n=3). Half maximal
inhibitory concentration(ICsg) and statistical fractions from the crude methanol extractfof
significance betweerthe groups ofin vitro sessilideaves wee analyzed for thein vitro U-

inhibitory assays wereomputed by GraphPad a my | a s elucasidase ibhibitory activities

The hexane, ethyl acetate and water

Table 1. Characteristics and percent yieldfofsessilisL. leaves extract and its fractians

Fractiongextracts Color of extract ~ Water solubility Consistency % Yield
Crude methanol extract Dark green Slightly soluble Viscous 1272
Hexane fraction Dark green Insoluble Viscous 24.32
Ethyl acetate fraction Green Insoluble Viscous 14.68
Water fraction Dark brown Soluble Powder 1332
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Figure 1. Green variet of A. sessilisused in this study

Half-maximal inhibitory concentration is the
concentration required to inhtban enzymatic
process by half, providing a measure tbe
substance potency in enzymbased assays.
The lower the Igvalue, the morgotentinhibitor
the substance.is

Fort h eamylase inhibitory assagthyl
acetate gave the lowests¢among the fractions,
followed by hexane and water fractiofis@able 2.
Statistically,only hexandp=0.05) andethyl acetate
(p=0.72) fractions displayed no significant
difference with acarbose(positive contrgl.
However, ethyl acetate fraction had a -0

even on a auntrylevel . No literatures
have been r ampyasetaaidtyof.or
sessilishexane and ethyl acetate fractions

The sme trend of 16 was observedof
Uglucosidase inhibitory assayethyl acetate
fraction < hexane fraction < water fraoh.
Moreover, only ethyl acetate fraction showed no
statistical significant inhibitory activity with
acarbose(p=0.26). However, is 1Gyo value is
seven timeshigher than acarbose, signifying a
lower inhibitory activity. This trend isconsistent
with the results of the glucosidase inhibitory
activity of A. sessilisRed found in Malaysi#, but

higher 1G, value than acarbose, demonstrating itsof lower ICso values tharthose obtained ithe

less effective inhibitory activityl'his difference may
be due to the crudeness of the factielative to

present studyT he potent inhibitory activity of the
Malaysian variety may be duettoeselectivity of

acarboseThus, further purification and fractionation A. sessilis fractions to Typel lucosidase
are necessary to utilize the potential of ethyl acetaté&Saccharomyces cerevisiased in their study’

fractionasas o u r caenylasd inhikltors
T h e-amylase 16 value of the water

compared t o i niglecssidaséna |
this study Previous studies also reported that the

fraction obtained from this study revealed an plant extracts which exerted significant inhibitory

almost similar value of 188 mgdmL in
Aspergillus oryzaeJ-amylase from thelndian
variety of A. sessilisaerial water extractrom
Tamil Nadu 8 However, anothestudy of the
same plant extra@tom Hyderabad, Indiahowed
no inhibitory

This disparity reveals that geographical location for screening of potential

activity in microbia -gldcosidase failed to inhibit
Uglucosidase from rat intestinal powdefs?,
suggesting that the inhibitory activitin the
microbial enzyme may naecessarily apply in the
mammalian formThus, it is more appropriate to

a eamylasd®. t y usergaaninaiias tarbphydrategradiag ebizymes

inhibitors before

affects the bioactivities of the same plant speciesproceeding with the vivoantidiabetic assays

Table 2. Half maximal inhibitory concentratiofiCsq) of A. sessiliractions against-amylase andlglucosidase

A. sessilifractions ICsoU-amylase, manL ICso U-glucosidase, migL

Hexane 148 Q72 7.18 + 158*
Ethyl acetate 0.52 + Q072 282 +021
Water 17.59 + Q34** 30.92 + 182
Acarbosgpositive contral 0.0025 + 000045 0.36 + 0063

Differences between positive control and fiaies were compared by omeay ANOVA followed by Dunnétmultiple
comparison tesP values < 005 were considered statistically significafit- p<0.001,*- p<0.01
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Table 3. Phytochemical screening of hexane, ethyl acetate and water fractiansesfiis leaves

Metabolites Positive test Hexane Ethyl acetate Water 'Zﬁi'ttrlgf
1. Carbohydrates Maltose
Molisch test Purple ring - ++ + + +
Benedicts test Red, orange, green, - ++ + + +
yellow precipitate
Brown, yellow, red
precipitate
Fehlings test - + ++ + + +
2. Lipids Corn oil
H20: Immiscible
Solubility test Ethanol Lower layer + + - +
Chloroform Miscible
3. Proteins Maltose
Biuret test Purplish violet - - - +
4, Saponin
Froth test Froth©2 cm for 10 min - - - X
5. Tannins Tannic acid
Ferric chloride test Brownish green or blue - + - +
green
6. TerpenoidéSteroids
LiebermanrABurchard Deep redTerpenoids Sterol ) ) "
test Green Sterols
Salkowski test Yellolzvéo'll'gtteerr%?snmds Sterol Triterpenoids  Triterpenoids X
7. Flavonoid#Phenols Quercetin
Formation of yellow
Alkaline test solution which disappear: + + + +
with addition of acid
Lead acetate test Yellow precipitate + + + +
8. Alkaloids
Mayeis test Pale yellow precipitate + - - X
Wagnefs test Reddish brown precipitatt - - - X
Hagers test Yellow precipitate
Dragendorffs test Orange Qr.b”Ck red + - - X
precipitate
9. Glycosides
Pink, red or violet color at
Borntrager tet NH2 phase + + - X
Keller-Killiani test Reddlsh broyvtpurple at + + - X
junction

+: Presence;: AbsenceNumber of+ indicates degree of colrecipitatex i no positive control

3.3. Phytochemical screening and HPLC
analysis of ethyl acetate fraction

previous study wherein the phytochemicals
present in the ethyl acetate fraction of the
Malaysian red varietyare phenols, terpenoids,
Phytochemical screening is used to alkaloids andsecondary amines®. Aqueous
provide a preliminary data on the possible classextracts ofA. sessilisfrom India confirmed the

of metabolites present in plant extracts orpresence of alkaloids, flavonoids, tannins,
fractions Table 3 shows the phytochemical saponins, terpenoids, phenols and carbohydrates,
screening conducted on hexane, ethyl acetade having more phytochemicals compared to the
water fractions oA. sessilideaves present study®. This signifies that the variety of
Hexane fraction showed the presence ofA. sessilisobtained in Antique is not the same as
lipids, sterols, flavonoids, and glycosid@oth that from Malaysia or from IndiaThis also
ethyl acetate and water fractions were posftive  confirms that geographical differences affect the
carbohydrates, triterpenoids, and flavonoids biochemical compounds present in the plants of
However, only ethyl aceta contains tannins, the same spégs?.
lipids and glycosides compared to water The potent inhibitory activity of the ethyl
fractions The result of the phytochemical acetate fraction may be attributed to the tannins
screening is slightly different compared to and glycosides that is present in this fraction
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Figure 2. Chromatograms of ethyl acetate fract{oed), berberingblack, queacetin(blue), genisteir(pink) and blankgreer).

Glycosides, particularly deoxy changes in thearbohydratalegradingenzyms,
difluoroglycosides, have been reported toleading to reduced activity by association and
i nact i-amgase andi}glucosidase via precipitation?*.
formation of a stable glycosyl enzyme To check for specific compounds present
intermediate, resulting to a slow product turnoverin the ethyl acetate fractiorlPLC analysis was
25, Moreover, flavonoid glycosides have been conducted The chromatograms of the standards
s hown t eamylaséthrdughtformation of (quercetin, berberine and geniseiethyl acetate
hydrogen bonds between the hyxlyl groups of  fraction and diluent(methanol are shown in
individual ligand and carboxylic acid side chains Figure 2 Chromatogram oftlyl acetate fraction
of the bound clefresiduesFlavonoid glycosides showedseveral peaks and two were identified as
also i nt er ac t-glucesidaseén thrduigh berberineandquecetinatretention timed1.542
hydrogen bond, arersrene and aremsation and 13374 min based on the standard
formatiorf®. These interactions result in chromatograms
complexation 6 the enzymes leading to their Quercetinand berberinavereidentified
decreased activity as natur al pr o d-glucdsidaset h at
Tannins also influence the activity of a n damylasen silico 2°. When compared with
carbohydratelegrading enzymeslt has been acarbose atl§g=3 0 0N, quecetin(ICso=280
reported that increasing the tannin concentratiore Nfand berberinflCso=3 1 3) demonstrated
increases the i-anylasein t arlG7- aadc9s-foldinctegse, espectvely, in
vitro, with the inhbitory activity dependent on vivo y e a sdlucosldase inhibitory activity
the size and complexity of the tannins in the Similarly, quercetin (ICso = 5 0 0 M) &and
extractfractions?’. Another study also displayed berberine(ICso= 1 7 OM) displayed 2 to 59-
effective -Jamylsebnitannimcim dofd intrease inin vivo b a ¢ t e-anylase
extracts, while removal of tannins resulted to ainhibitory activitycompared to acarbose ati€
decrease in inhibitioff. Ellagitannins and their 1 0 0 0 2% MBerberine has also showed
related polygalloylglucoses are also observed toattenuatiorof fasting blood glucosandHbAlc
effectively i n hgiudosidase r lavelsof patients \ith diabedes conparable to the
complexes, with higher galloylglucosasits  effect of metformin®. They dso improved body
contributing o their potency?%. The ability of mass index and leptiadiponectin ratio of
tannins to precipitate proteins through bimglbf ~ diagnosed metabolic patients by increasing
its phenolic groupresults to conformational insulin sensitivityandadipogenesié®. Likewise,

Cc
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quercetin supplementation 8600 mgday for
more than 8 weeks significantly reddcehe
fasting blod glucose levelsf Asian participants
and patients suffering from polycystic ovarian
syndrome 2. However, several studies have
conflicting results on the antidiabetic effect of
quercetirt?, which needed further clinical studies
for confirmation

4.

4. CONCLUSIONS

This study verified thén vitro inhibition

of hexane, ethyl acetate and water fractions of the;.
local variety ofA. sessilisleaves in mammalian
U-amylase andlglucosidaseEthyl acetate was
the most potent fractionwith its activity
attributedto thepresence of glycosidegnnins
berberine and quercetirlowever,this fraction
hada lower inhibitory activity than acarboskie
toits relative crudenes&urther fractionation and &
characterization are necessaoydetermine the
other active compounds responsible for its o
activity. This can then provide valuable
candidates for the development of new plant
b a s eanohylaBe andlglucosidase inhibitors 10
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