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TOM TAT

Nhiéu cay thudc nam da duwoc biét dén va sir dung tir xua dén nay nhir la bai thuoc dan gian
trong diéu tri bénh dai thio dwong. Trong nghién ciau ndy, hoat tinh khdng ddi thao dwong va bat
goc ty do cua cao chiét ethanol 14 sung (Ficus glomerata), 14 diza (Pandanus amaryllifolia), va 14 sa
ké (Artocarpus altilis) dwoc khao séat. Hogt tinh ¢ ché enzym alpha-amylase diroc khdo sat bang
phirong phdp dinitrosalicylic axit. Mire dg hdp thu glucose diroc thuec hién trén moé hinh té bao gan
LO-2. Hogt tinh bt goc tu do duroc thuc hién thong qua phwong phdap DPPH. Hoat tinh gdy doc té
bao cua cao chiér diroc khao sét bang phirong phap MTT. Két qua khao sdt da chiing minh rang cao
chiét ethanol 14 sung, 14 diza, va ld sa ké déu c6 thé i ché hoat dong cia enzym thiy phan tinh bét
alpha-amylase véi cac gia tri 1Cso lan hieot 1a 285, 159, va 135 ug/ml. Thém vdo dé, cdc duoc lidu
nay con lam tang mirc do hap thu glucose vao trong té bao gan LO-2 tir 115% (ld sung) dén 143%
(14 dia va 14 sa ké) tai nong do xi i 100 pg/ml. Ngoai ra, hogt tinh bdt géc tw do DPPH cua cao
chiét ethanol 14 sung, |4 diza, va |4 sa ké con thé hién ¢ cac gia tri 1Cso lan luwot 12 198, 221, va 134
ug/ml. Bac biét, cdc duwoc liéu khong gdy dic dang ké trén dong té bao gan LO-2 tai nong dg 100
ug/ml. Két qud thi nghiém da cho thdy rang, 14 sa ké thé hién hoat tinh tét nhdt so véi hai dueoc liéu
con lai. Piéu d6 mang lai tiém nang vng dung cua la sa ké trong phong va hé tro diéu tri dai théo
dwong.

Tar khoa: alpha-amylase; 14 sa ké; dai thao duong; DPPH; dugc liéu

1. Giéithigu

Pai thao duong 12 mot trong nhitng cin bénh phd bién trén thé gisi, uéc tinh dén nim
2025 c6 khoang 300 triéu nguoi mic phai (Olokoba, Obateru, & Olokoba, 2012). Bénh dai
thao dudng dugc biét dén vai tinh trang thiéu hut insulin, 1am anh hudng nghiém trong dén
qua trinh dung nap glucose va chuyén héa céc chit nhu cacbohydrat, lipit, va protein

Cite this article as: Vo Thanh Sang, Le Van Minh, & Ngo Dai Hung (2020). Investigation of antidiabetic and
antioxidant activities of Ficus glomerata, Pandanus amaryllifolia, and Artocarpus altilis. Ho Chi Minh City
University of Education Journal of Science, 17(12), 2188-2197.
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(Guillausseau et al., 2008). Piéu dang lo ngai 12 bénh dai thao duong c6 thé dan dén nhiéu
bién chung nguy hiém nhu ton thwong mat, tim mach, than kinh, than, va nhiém tring
(White, 2015). Hién nay, nhiéu loai thuc ban phé bién trén thj truong nham duy tri 6n dinh
duong huyét & nguoi bi dai thao duong loai 2 nhu nhom sulfonylureaz, nhém biguanit, nhém
trc ché a-glucosidase, va nhom thiazolidinedion (Chaudhury et al., 2017). Tuy nhién, viéc
str dung lau dai céc loai thubc trén cd thé gay ra nhiéu tac dung phu nhu tiéu chay, xo gan,
suy than, va tinh trang ha duong huyét thudng xuyén. Vi vdy, xu huéng hién nay 1a huéng
dén st dung céc san pham tir thién nhién vira an toan vira hiéu qua va cé thé sir dung lau dai
dé hd tro diéu tri bénh dai thao duong.

Hién nay, nhiéu cay co di duoc sir dung rong réi trong cac bai thudc dan gian dé phong
va chira tri bénh dai thao duong nhu dy thia canh, 14 co ngot, 14 x0ai, 14 6i, cay nhau...Vai
tro hd tro diéu tri dai thao dudng cua cac loai cay co d6 da duoc ching minh trong nhiéu
nghién ciu gan day. Nguyén Thi Xu&n Thu va cong su di cong bd két qua nghién cau vé
tac dung ha duong huyét va khang oxi hoa cua cac loai thuc vat nhu 14 day thia canh, 14 co
ngot, vo qué, 14 hing qué, rau bap (Nguyen, Dang, & Thanh, 2019). Cao chiét ethanol 70°C
ctia cac thuc vat trén thé hién hoat tinh Gc ché enzym a-amylase va a-glucosidase, giam
duong huyét ¢ chudt tiéu duong va bat goc tu do DPPH (2,2-diphenyl-1-picrylhydrazyl).
Theo nghién ctu cua Dai Thi Xuan Trang va cong su, cao chiét 14 xoai non c6 thé 1am ha
duong huyét & chudt tiéu duong, bao vé té bao tuy tang, va bat géc tu do DPPH va ABTS*
(Nguyen, Le, Ninh, & Dai, 2017; Nguyen, & Dai, 2018). Thém vao d6, hoat tinh khang dai
thao duong cua cao chiét 14 6i va cac bo phan cua cay nhau ciing duoc x4c nhan thong qua
lam giam duong huyét & chudt tiéu dudng, e ché enzym thiy phan tinh bot nhu a-amylase
va a-glucosidase (Dai, Pham, Tran, & Bui, 2012), lam sach gdc tu do DPPH, va chéng oxy
hoa tong s6 (Dai, Nguyen, Vo, & Quach, 2012).

Thém vao d6, cac duoc liéu khac nhu 14 sung, 14 dira, va 14 sa ké ciing duoc nhic dén
Véi vai tro 6n dinh duong huyét va duoc st dung tir 1au cho muc dich hd tro chita tri dai thao
duong. La sung (Ficus glomerata) di duoc st dung dé chixa tri c4c triéu ching nhu réi loan
duong mat, vang da, kiét li, dai thao duong, tidu chay, va viéem (Ahmed, & Urooj, 2010). L4
dura (Pandanus amaryllifolia) duoc biét dén véi tac dung ha sét, giam chtng kho tiéu va day
hoi, va giam lugng duong trong mau sau an (Cheeptham, & Towers, 2002; Chiabchalard, &
Nooron, 2015). L4 sa ké& (Artocarpus altilis) c6 thé chita tri nhiém tring da, dau than kinh
toa, tidu chay, huyét &p thap, hen suyén, va dai thao duong (Monalisa, & Chinmay, 2015).
Theo céac thong tin d6, nghién ctru nay duoc dé xuit thuc hién nham khao sét so bo hoat tinh
khang dai thao duong va bat goc ty do caa cac dugc liéu trén théng qua mé hinh thi nghiém
in vitro.
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2.  Vatliéu va phwong phap
2.1. Vatligu

L& sung, la dua, va 1a sa ké dugc thu nhan tir tinh Tay Ninh. Ethanol dugc mua tu
Cong ty Xilong, Trung Qudc. Alpha-amylase tir Bacillus licheniformis (A4582, Sigma-
Aldrich) duoc pha lodng 10.000 lan truéc khi sir dung. Cac hoda chat con lai duoc mua tir
cdng ty Sigma-Aldrich, Mi. Té bao gan ngudi LO-2 ¢ ngudn gdc tir ngan hang té bao caa
Hoc vién Khoa hoc Trung Quéc, Thuong Hai, Trung Qudc.
2.2. Téch chiét

Nguyén liéu duoc siy kho dudi ning trong 5 ngay va duoc xay thanh bot. Bot nguyén
licu (46 am dat 9-11%) dwoc ngam trong ethanol 98% theo ti I¢ 1/8 (g/ml) trong thoi gian 4
gio tai nhiét d6 60° C (lap lai 3 1an). Dich chiét dugc c6 quay chan khong dé dudi ethanol.
Hiéu suat chiét dat duoc ddi voi 14 sung, 14 dua, va 14 sa ké lan luot 12 10,4; 8,4; va 9,7%.
Cao chiét (46 am 15-18%) duoc git ¢ 4° C truéc khi dwoc sir dung
thir nghiém.
2.3. Khdo sét hogt tinh sc ché enzym alpha-amylase

Thi nghiém duoc thuc hién dua vao thudc thir dinitrosalicylic axit (DNS) nhu duoc
md ta boi Bhutkar va Bhise (2012). Hon hop phan wng gém 1 ml cao chiét (50, 100, 200,
and 400 pg/ml) va 1 ml alpha-amylase dugc u trong 30 phit ¢ 37° C. Hon hop sau d6 dugc
cho thém 1 ml dung dich tinh bot (1% w/v) va duoc i thém 10 phut. Phan tng duoc két thiic
bang cach cho thém 1 ml DNS va dun sbi trong bé nhiét 5 phut. Acarbose duoc sir dung nhu
la chimg dwong. Mat d6 quang cua hdn hop phan tng dugc do & 540 nm. Phan trim tc ché
alpha-amylase duoc tinh theo cong thirc sau:

% tic ché = [(OD¢ — ODs)/OD]*100%
trong d6, OD. 1a mat d6 quang caa hdn hop phan tng khong c6 cao chiét va ODs la mat do
quang caa hdn hop phan tng cd cao chiét.
2.4. Khdo séat khd ndng hép thu glucose

Kha ning hap thu glucose vao trong té bao gan LO-2 dugc khao sat theo phuong phap
ctia van de Venter va cong su (2008). Té bao duoc 1 véi cao chiét (100 pg/ml) trong 24 gio
truéc khi dich nudi cay duoc thay thé boi dung dich dém cé chira 8 mM glucose. Hon hop
duoc u thém 3 gio ¢ 37° C va ham luong glucose trong dich ndi duoc do bai thiét bi
Contour™ Plus Meter (Ascensia Diabetes Care, Switzerland). Phan trim glucose hap thu
duoc tinh theo cdng thuc sau:

Glucose hap thu (%) = [(8-T)/(8-C)]*100
trong d6, T 1a ham luong glucose trong nhom duoc X i mau, va C 1a ham luong glucose
trong nhém khong duoc xir li mau.
2.5.  Khdo sét hogt tinh bét géc tuw do DPPH

Hon hop phan tng gdm 100 pl cao chiét ethoanl (50, 100, 200, and 400 pg/ml) va 100
ul DPPH duoc tron déu va u trong téi 30 phit & nhiét do phong. Vitamin C duoc sir dung
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nhu 13 d6i chimg duong. Mat do quang caa hdn hop duoc do tai budc séng 490 nm va kha
nang bat gbc tu do DPPH dugc tinh theo cong thuc sau:

Kha ning bat goc tw do DPPH (%) = [(OD. — ODs)/OD]*100
Trong d6, OD. la mat &6 quang cia nhom khong duoc xir Ii mau, va ODs la mat do quang
cua nhom duoc xu Ii mau.
2.6. Khdo sét hoat tinh gdy dgc té bao cia cao chiét

Hoat tinh gy doc té bao cua cao chiét duoc khao sat theo phuwong phap MTT nhu duoc
mo ta bai Mosmann (1983). Té bao gan LO-2 duoc cdy & mat do 1x10° té bao/ml va duoc u
véi 100 pg/ml cao chiét trong 24 gio. Dich ndi sau d6 duoc loai bo dé thay thé dung dich
MTT (0,5 mg/ml) va tiép tuc u trong 4 gio. Cudi cung, 100 ul DMSO duoc thém vao va mat
d6 quang cua phan tng dugc do ¢ 540 nm. Phan tram té bao séng duoc tinh dya vao nhém
chtng 4m khong duoc xir 1 vai cao chiét.
2.7. X li sé ligu thong ké

Dir liéu duoc phan tich dua vao Pair sample T test cua SPSS. Su khac nhau co tinh
thdng ké gitra cac nhom duoc xem 1a dang ké tai gia tri p < 0,05. Cac thi nghiém déu duoc
l3p lai 3 1an. CAc tri s6 trung binh, sai s6, va ICso dugc tinh theo excel 2010.
3.  K&étqua vathao luan
3.1. Két qud iic ché hogt tinh alpha-amylase

Alpha-amylase dong vai tro quan trong trong qua trinh thuy phan tinh bot thanh cac
phan tir dudng don trong hé tidu hda. O nhitng bénh nhan dai thao duong, viéc han ché hoat
dong cua enzym nay s& gitup ngan chin duoc tinh trang ting cao ctia duong huyét sau bira
an, gop phan 6n dinh duong huyét (Mahmood, 2016). Trong nghién citu nay, hoat tinh tc
ché caa 14 sung, 14 dira, va 14 sa ké d6i véi hoat dong cua enzyme thuy phan tinh bot alpha-
amylase duoc khao sat. Két qua khao sat cho thay cao chiét cua cac duoc liéu trén déu thé
hién hoat tinh wc ché hoat dong cua enzyme alpha-amylase tai céc gia tri 1Cso 12 285 pg/ml
(14 sung), 159 pg/ml (14 dtra), va 135 pg/ml (14 sa ké) (Biéu dd 1). Nhu vay, 14 sa ké thé hién
hoat tinh trc ché enzyme alpha-amylase cao hon so v&i cac dugc liéu con lai. Tuy nhién, hoat
tinh tic ché cua cac duoc liéu trén van thip hon so vai acarbose (ICso = 92 pg/ml). Mit khéc,
hoat tinh &c ché enzym alpha-amylase cua 14 sa ké lai cao hon so vai kho qua (ICso = 267
ug/ml) (Poovitha, & Parani, 2016). Hién tai, mot sé thudc tri dai thao dudng nhu acarbose,
miglitol, va voglibose c6 vai trd han ché hoat dong cua cac enzym thiy phan tinh bot nhu
alpha-amylase, sucrase, maltase, va alpha-glucosidase (Agarwal, & Gupta, 2016). Nhu vay,
14 sa ké duoc xem 14 ¢6 tiém ning str dung dé han ché duong huyét ting cao & bénh nhan dai
thdo duong.
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Biéu dé 1. Hogt tinh i7c ché hoat déng cia enzym thiy phan tinh bét alpha-amylase
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3.2. Két qud vé kha néng lam ting hdp thu glucose

Nhiéu nghién ctru trén thé gioi da cho thay rang sy thiét hut insulin 1am giam kha ning
hap thu glucose vao trong con dudng bién dudng cua té bao va lam tang su san xuit glucose
tir gan ¢ bénh nhan dai thao duong (Schinner, Cherbaum, Bornstein, & Barthel, 2005). Theo
d6, nhitng duoc lidu c6 vai trd 1am tang tinh hap thu glucose vao trong té bao s& gop phan
khic phuc duoc tinh trang duong huyét cao. Trong nghién ctu nay, két qua khao sat cho
thiy 14 dtra va 14 sa ké déu cd thé lam tang dang ké ham luong glucose dugc hap thu vao
trong té bao gan LO-2. Muc do hap thu glucose dat duoc lan luot ddi véi 14 sung, 14 dira, va
14 sa ké 12 115%, 143% va 143% (Biéu d6 2). C4c nghién ctru dd xac nhan rang insulin kich
thich qua trinh van chuyén glucose vao trong mot s mé co thong qua tap hop céc protein
mang cho phép glucose dugc khuéch tan ting cuong (glucose transporters) tir té bao chat
dén mang té bao (Karnieli, & Armoni, 1990). Tuy nhién, qua trinh van chuyén nay bi yéu di
& bénh nhan dai thao duong do thiéu hut insulin. Piéu d6 c6 thé dé xuat vai tro caa cac duoc
liéu ddi véi viéc huy dong céc glucose transporters tir noi bao dén mang té bao chit cua té
bao dé tang cudng qua trinh hap thu glucose vao trong té bao.
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Biéu dé 2. Hoat tinh lam tang hap thu glucose vao trong té bao gan LO-2 ciia cdc duwot liéu
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3.3. Két qud khdo sat kha néng bdit goc tw do DPPH

Céc gbc tu do c6 tac dong huy hoai cac dai phan tir sinh hoc nhu DNA, protein, va
lipit cua té bao nén gian tiép gay ra nhiéu réi loan sinh 1i va bénh Ii nghiém trong khéc nhau
(Asmat, Abad, & Ismail, 2016). Pac biét, ching ciing gop phan gay ra cac bién ching ¢
bénh nhan dai thao duong (Rahimi-Madiseh, Malekpour-Tehrani, Bahmani, & Rafieian-
Kopaei, 2016). Vi vay, cac chat khang oxi hda c6 thé gop phan dang ké trong viéc ngin chan
bénh va cac bién chung cua dai thao duong (Zatalia, & Sanusi, 2013). O khia canh nay, hoat
tinh khéng oxi héa cuia cac duoc liéu trén ciing duoc khao sat théng qua phuong phap bit
géc ty do DPPH (Biéu db 3). Két qua khao st cho thay hoat tinh bat goc ty do DPPH cua la
sung, 14 dira, va 14 sa ké dat duoc tai cac gi4 tri ICso lan luot 12 198, 221, va 134 pg/ml.
Trong khi d6, kha ning bt goc tw do DPPH ctia vitamin C dat duoc tai gié tri 1Cso 12 28
pg/ml. Nhu vay, hoat tinh bét géc tu do caa vitamin C cao hon khoang 7 1an so véi 14 sung,
8 1an so véi 14 dtra, va 5 1an so véi 14 sa ké. Gan day, Zatalia va Sanusi (2013) da liét ké
nhitng chit khang oxi hda cé thé duoc st dung trong diéu tri dai thao duong va cac bién
chang caa né duwa trén mé hinh thi nghiém & dong vat va ngudi. Nhu vay, hoat tinh bat goc
tu do dang ké cua 14 sa ké c6 thé gop phan ngan chin “stress oxi h6a” & bénh nhan dai thao
duong.
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Biéu dé 3. Hoat tinh bt goc tw do DPPH ciia cdc dieoc liéu va vitamin C
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3.4. Két qud khdo sat hoat tinh gdy dgc té bao ciia dirgc li¢u
Bén canh duoc tinh cd thé dung dé chira tri bénh, dugc liéu ciing c6 thé giy doc ddi
Véi cac té bao. Vi vay, trude khi tng dung lam thudc chita bénh, cac duoc liéu can duoc
kiém tra hoat tinh gdy doc ddi véi té bao dé dam bao tinh hiéu qua va an toan. G md hinh thi
nghiém in vitro, hoat tinh gay doc trén té bao cua duoc liéu c6 thé dugc kiém tra thdng qua
phuong phap MTT. Té bao gan ngudi LO-2 dwoc xir |i voi cac duge liéu ¢ nong do thir
nghiém 1a 100 pg/ml va ti 1¢ séng sot cua té bao duoc kiém tra thong qua do mat do quang.
Pang chu v, tat ca cac duoc liéu trén déu khong gay doc trén dong té bao gan LO-2 tai nong do
xt 1 100 pug/ml. Muc d6 sbng st caa té bao duoc ghi nhan trong khoang 86-99% (Biéu db 4).
Tuy nhién, dé c6 mot dit liéu toan bo vé tinh gay doc, cac duoc lidu trén can dugc kiém tra thém
trén nhiéu md hinh thi nghiém khéc nhau & cac dai ndng do khac nhau.
Biéu d6 4. Ti |é té bao LO-2 séng sét khi dwoc xi |i Véi cdc dwot lidu 6 nong do 100 pg/ml
120

100 -

80 -

60 -

40 -

Ty 1é té bao séng (%)

20 +

La La La

Chimg am sung dira sa ké

2194



Tap chi Khoa hoc Trwdng BPHSP TPHCM V@ Thanh Sang va tgk

4.  Kétluan

Trong nghién ctiu nay, hoat tinh khang dai thao duong ctia cac duoc liéu nhu 14 sung,
|4 dira, va 14 sa ké da duoc chung minh thdng qua kha nang e ché enzym thay phan tinh bot
alpha-amylase, kich thich hap thu glucose vao trong té bao gan, va bét géc tu do DPPH. Pic
biét, 1a sa ké duoc ghi nhan 1a tét nhat trong sb cac duoc lidu duoc khao sét, va cé thé duoc
dé xuat ung dung 1am nguyén liéu trong san xuat cac san pham c6 vai tro 6n dinh duong
huyét. Tuy nhién, 14 sa k& can duoc nghién cau thém & nhiéu md hinh thi nghiém khac truéc
khi san xuat tng dung nham dam bao tinh an toan va hiéu qua.

< Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.

% Loi cdm on: Nghién ctu nay duoc hé tror béi Truong Pai hoc Nguyén Tat Thanh,
Thanh phé Hé Chi Minh, Viét Nam.
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ABSTRACT

Medicinal plants have long been used as an alternative medicine for treatment of diabetic
diseases. In this study, the potential antidiabetic and antioxidant activities of ethanol extract of Ficus
glomerata, Pandanus amaryllifolia, and Artocarpus altilis were investigated. The alpha-amylase
inhibitory assay was conducted by dinitrosalicylic acid method, while the glucose uptake capacity
was examined on LO-2 cells. Antioxidant activity was determined via DPPH scavenging assay, while
cytotoxic effect was investigated by MTT assay. The study results revealed that the ethanol extracts
of F. glomerata, P. amaryllifolia, and A. altilis possessed inhibitory activity on alpha-amylase at
ICso values of 285, 159, and 135 pg/ml, respectively. Moreover, these medicinal plants increased
glucose uptake into LO-2 cells from 115% (F. glomerata) to 143% (P. amaryllifolia and A. altilis).
On the other hand, the DPPH radical scavenging activity of F. glomerata, P. amaryllifolia, and A.
altilis was determined at 1Cso values of 198, 221, and 134 pg/ml, respectively. In particular, no
cytotoxicity effect of these medicinal plants was observed on LO-2 cells at the concentration of 100
pg/ml. These results indicated that A. altilis exposed the highest biological activities as compared to
the others. Thus, A. altilis was considered as a potential material for the development of antidiabetic
products.
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