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TOM TAT

Dit vin dé: Thi 10 canh (Physalis angulata L.) 1a l0ai thuc vét thuong dwroc si dung trong
y hoc cé truyeén, phé bién ¢ cac khu vuc nhiés d@éi ¢ Chau Phi, Chau A va Chau My. Thi 1t canh
duwoc biét dén nhir mét logi dieoc liéu véi nhiéu hop chat ¢é hoat tinh sinh hoc niur flavonoid, acid
phenolic, physalin, ... Tuy nhién, hién nay trong nwéc Van chiea c¢6 nhiéu nghién cizu toan dién vé
tac dung dwoc 1y on dinh dwong huyét trén loai cay nay. Muc tiéu nghién cieu: 1. Khdo sat kha
ndng ke ché enzym a-glucosidase trén md hinh in-vitro tir cao chiét thii i canh; 2. Khdo sdt tac
dung 6n dinh dwong huyét ciia cao chiét thii i canh trén md hinh in-vivo. Péi twong va phwong
phdp nghién ciru: Thuc hién khao sat hogt tinh vc ché enzym a- glucosidase va tac dung on dinh
duwong huyet cuia cao chiét bang nghiém phap dung nap glucose trén chugt nhat trang ICR. Két qua:
Cao chiét |1a thit lit canh dat duroc hiéu sudt i ché enzym a- glucosidase cao nhat 1a 86,55% tai nong
do 200ug/mL. Trong mé hinh in-vivo, hai 16 chugt dung cao chiét ¢ hai lieu 100mg/kg va 200mg/kg
ciing thé hién duoc tac dung giam réi logn dung nap glucose, trong dé lieu 200mg/kg cho tac dung
on dinh dwong huyét tot hon. Két lugn: Cao chiét la thu 14 canh c6 tac dung uc ché enzym a-
glucosidase trén mé hinh in-vitro, thé hién dwoc tic dung on dinh dwong huyét trong nghiém phap
dung nap glucose trén chugt trén mé hinh in-vivo.

Tar khéa: Physalis angulata L., enzym a-glucosidase, nghiém phdp dung nap glucose.

ABSTRACT

STUDY ON THE EFFECTS OF BLOOD SUGAR STABILIZER ON

IN-VITRO AND IN-VIVO MODELS OF PHYSALIS ANGULATA L.
Nguyen Thi My Duyen, Duong Xuan Chu, Dang Duy Khanh,
Nguyen Thi Ngoc Van®, Vo Thanh Toan, Pham Ngoc Nga,
Le Do Truc Ngan, Nguyen Thi Thanh Hien, Duong Tuyet Ngan
Can Tho University of Medicine and Pharmacy
Background: Physalis angulata L. is a plant commonly used in traditional medicine, popular
in tropical areas in Africa, Asia and the Americas. Physalis angulata L. is known as a herb with many
biological activities such as flavonoids, phenolic acid, physalin,.. However, currently there are not
many comprehensive studies in Vietnam on the pharmacological effects of stabilizing blood sugar on
this plant. Objectives: 1. To investigate the ability to inhibit a-glucosidase enzyme in an in-vitro model
from the extract; 2. To investigate the blood sugar stabilizing effect of the extract on an in-vivo model.
Materials and methods: Conducting an investigation of the a-glucosidase enzyme inhibitory activity
and blood sugar stabilizing effect of the extract using a glucose tolerance test in mice. Results: The
extract of the leaves achieved the highest a-glucosidase inhibition efficiency of 86.55% at a
concentration of 200ug/mL. In the in-vivo model, two groups of mice using the extract at two doses of
100mg/kg and 200mg/kg also demonstrated the effect of reducing glucose intolerance disorders, in
which the 200mg/kg dose had a good effect on stabilizing blood sugar than. Conclusions: The leaf
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extract of the leaves has the effect of inhibiting the enzyme a-glucosidase, demonstrating the effect of
stabilizing blood sugar in the glucose tolerance test on rats. This is considered the first step for future
models to research the effect of stabilizing blood sugar in diabetes treatment.

Keywords: Physalis angulata L., a-glucosidase enzyme, glucose tolerance.

I. PAT VAN PE

Trong nhitng nam gan day, khoa hoc thuc vat da c6 nhimg dong gop dang ké cho
nén y hoc hién dai. Cay thudc dugc xem 1a ngudn nguyén liéu chinh trong viéc diéu tri cho
c4c vén dé stc khoe. Ly do dé giai thich cho viéc cay thube duoc su dung trong trong diéu
tri bénh vi day la nguon tai nguyén san co va dé tlep can. O mot s6 quéc gia, ngudi dan &
vung ndng thon van dua vao thudc thao dugc dé diéu tri cac van dé suc khoe cua ho. Theo
T chirc Y té Thé gi6i (WHO), thudc thdo dugc dugc 60% dan s6 thé gidi sir dung va khoang
80% nguoi dan & céc qudc gia méi ndi gan nhu hoan toan dwa vao né dé dap tng cac yéu
cau cham soc stic khoe co ban cua ho [1], [2].

Physalis angulata L. hay con goi la thi 10 canh thugc ho Ca (Solanaceae), phan bd
rong khip cac ving nhiét d6i va can nhiét doi. Loai cly nay thudc cay than thao ram rap
moc hang niam, cao téi khoang 50 cm, nhan hoic cé 16ng don gian [3]. N6 c6 hoa hinh
chuéng va qua tron, nhin. Qua Physalis angulata cé thé an duoc [4]. Toan bd cay cd su da
dang vé thanh phan, chang han nhoém flavonoid (rutin, quercetin, quercitrin, isoquercitrin,
kaempferol, myricetin 3-O-neohesperidoside...), cac acid phenolic (acid gallic, acid
chlorogenic, acid caffeic, acid ellagic...), nhom Physalin. C4c nghién ctru da chirng minh
ring thanh phén trong Physalis angulata ¢ cac hoat tinh nhu chéng di Gng, chong hen
suyén, chong bénh sét rét va hoat dong diéu hoa mién dich [5], [6]. Cac hoat tinh khac cua
thd 1U canh nhu tri dai thdo duong van chua dugc quan tam nhiéu trong nghién ctru, dic biét
la cac nghién cau ¢ Viét Nam. Véi mong muén 1am rd tac dung caa tha [0 canh vao viéc
diéu tri bénh dai thao duong, ciing nhu phét trién thém ngudn duoc liéu cho viéc diéu tri,
cham soc sirc khoe, nhdm nghién ctu tién hanh nghién ctiru “Nghién ctu tac dung ha duong
huyét trén mé hinh in-vitro va in-vivo cta cao chiét thi 10 canh (Physalis angulata L.)” véi
muc tiéu: 1) Khao sat kha nang tc ché enzym o-glucosidase trén md hinh in-vitro tir cao
chiét thu 1t canh; 2) Khéo sat tac dung 6n dinh dudng huyét cua cao chiét thu 1o canh trén
mo hinh in-vivo.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién cieu

- Poi twong nghién ciru: L& thu 10 canh dugc thu héi, rira sach, phoi trong bong
ram, say & 50°C va xay thanh bot thd. 100g 14 thu 10 canh dugc chiét véi 1000 mL con tuyét
dbi. Dich chiét thu dwgc co quay chan khong 1am bay hoi dung méi. Cao dic thu U canh
duoc kiém soat d6 am <20%.

- Pong vt thir nghiém: Chuot nhét tring chung ICR khoe manh, cung cip bai
Trung tam Cong nghé sinh hoc Thanh ph HS Chi Minh, 4 tuan tudi, trong luong trung binh
18-22 g. Chuét dwoc nudi bang thie dn vién, nudc udng dy du va duoc nudi 6n dinh 1 tuan
truéc khi tién hanh thi nghiém trong diéu kién cua Trai dong vat thuc nghiém ciaa Truong
Pai hoc Y Dugc Cén Tho.
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2.2. Phwong phap nghién cau

2.2.1. Khao sat hoat tinh trén dwong huyét cia cac cao chiét 14 thu 10 canh dwa
vao tinh 1c che enzym a-glucosidase trén mé hinh in-vitro

Hoat tinh tc ché enzyme a-glucosidase cuia cac cao chiét dugc thuc hién theo phuong
phap cta Shai et al. [7] ¢6 hiéu chinh. Hon hop phan tng chira 100 uL dung dich dém phosphate
(100 mM, pH=6,8), 20 pL enzyme o-glucosidase (1 U/L), va 40 pL cao chiét. H3n hop phan
ung dugc u ¢ 37°C trong 15 phat. Sau do, 40 uL p-nitro-phenyl-a-D-glucopyranoside (5 mM)
duoc thém vao va u thém ¢ 37°C trong 20 phdt. Phan tmg duoc dung lai bang cach thém 100
uL NaCOs (0,1 M). Po hap thu quang pho cia hop chat p-nitrophenol giai phong duoc do tai
budc song 405 nm. Acarbose duoc str dung nhu chat chuan. Két qua duoc biéu thi dudi dang
phan tram tc ché, dugc tinh bang cong thuc:

Hoat dong uc ché (%) = (1-Ao/A1) x 100.
Trong d6 Ao: d6 hap thu quang phé cua dung dich dbi ching
Au1: do hap thu quang pho caa dung dich sau phan Gng.

ICs0 12 hoat tinh wc ché enzyme a-glucosidase cua cac cao chiét dugc xac dinh dua
vao nong d6 ma tai d6 cao chiét hay chat chuan &c ché dugc 50% sy bién tinh.

2.2.2. Khao sat tac dung 6n dinh dwong huyét cia cao chiét 14 thu 10 canh trén
chudt nhit tring bang nghiém phap dung nap glucose (OGTT)

B4 tri thi nghiém: chia chuét thanh 5 16 (6-8 con/Id), cho chudt uéng cao trong 3
ngay, mdi ngay 3 lan véi:

L6 1: chang sinh ly: udng nude mudi sinh Iy NaCl 0,9%

L6 2: chig bénh: udng dung dich glucose 30% liéu 2g/kg (0,1 mL/10g can nang chudt)

L6 3: thir cao: udng cao chiét tha 10 liéu 100 mg/kg

L& 4: ther cao: udng cao chiét tha 10 lidu 200 mg/kg

L6 5: ching duong: udng gliclazid liéu 20 mg/kg

Tién hanh do duong huyét luc doi (G(-1)) vao ngay thir 4 va do duong huyét sau khi
cho ubng dung dich glucose 30% liéu 2g/kg (ngoai trir 16 chang sinh 1y, céc 16 con lai déu duoc
cho uéng dung dich glucose 30% liéu 2g/kg) & cac thoi diem 0 gio (GO), 0,5 givr (G0.5), 1 giv
(G1), 2 giv (G2). Chi sd duong huyét & thoi diém Oh, 0,5h, 1h, 2h duoc so sénh véi thoi diém
ban dau trude khi udng thude.

I1l. KET QUA NGHIEN CUU

3.1. Khao sat hoat tinh trén dwong huyét ciia cac cao chiét 14 thu 10 canh dwa vao tinh vc
che enzym a-glucosidase trén mo hinh in-vitro

Bang 1. Két qua do do hap thu va phan tram wc ché cua acarbose

Nong do (ng/mL) Do hip thu (Trung binh + D¢ léch chuan) % trc ché
0 1,0717 + 0,0381 0,00
1 0,9497 + 0,0126 11,31
2 0,8623 + 0,0238 19,50
4 0,7423 + 0,0093 30,67
6 0,6157 + 0,0098 42,49
8 0,4553 + 0,0098 57,48
10 0,3470 + 0,0192 67,60

*Syr khac nhau vé dé hap thu giiza cac nong dé deu cé y nghia thong ké (p < 0,05)

201



TAP CHi Y DU'O'C HOC CAN THO - SO 72/2024

80
70
60
= 50
£ 40
$ 30

y = 6.5632x + 3.6608
R2? =0.9925

10

0 2 4 6 8 10 12
Nong d¢ (pg/mL)

Hinh 1. D thj bicu di&n kha nang tic ché enzym a-glucosidase ciia acarbose
Nhan xét: Khi tang nong do acarbose, d0 hép’thu tai budc song 405 nm giam dan
va phan tram ¢ ché tang dan.
Bang 2. Két qua do do hap thu va phan tram tGc ché cua cao chiét

Nong do (ng/mL) Do hap thu (Trung binh + D léch chuan) % wuc ché
0 0,9943 + 0,0081 0,00
10 0,9327 + 0,0098 6,20
40 0,8340 + 0,0094 16,11
80 0,6593 + 0,0126 33,69
120 0,5233+0,0118 47,37
160 0,3217 £ 0,0132 67,65
200 0,1337 £ 0,0074 86,55
*Syr khac nhau vé dé hap thu giza cac nong dé deu cé ¥ nghia thong ké (p < 0,05)
100 y = 0.4228x - 0.0469
80 R = 0.9968
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Hinh 2. 6 thi biéu dién kha ning tc ché enzym a-glucosidase caa cao chiét I4 thi 10 canh
Nhan xét: Khi ting ndng d6 cao chiét la thu U canh, d6 hap thu tai budc song
405 nm giam dan va phan tram Gc ché ting dan
Bang 3. Gi4 tri ICso cua acarbose va cao chiét |4 thu U canh

1Cs0 (ng/mL) Hé sb twong quan ctia phuong trinh hoi quy
Acarbose 6,85 R? =0,9925
Cao chiét la thu I canh 118,30 R? =0,9968

Nhan xét: Sau khi thuc hién thir nghiém, cao chiét I thu 1o canh (ICso = 118,30
mg/mL) ¢ ndng do6 tc ché 50% enzym a-glucosidase trong phan tmg cao hon Acarbose
(1Cs0 = 6,85 mg/mL).
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3.2. Khiio sat tac dung on dinh dwong huyét cia cao chiét 14 tha 1U canh trén chudt
nhat trang bang nghiém phép dung nap glucose (OGTT)
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Hinh 3. Biéu d6 muic dudng huyét caa céc 16 chudt ¢ cac thoi diém
Nhan xét: Tir biéu do cho thay su thay doi vé mite dudng huyét o cac thoi diém trong
nghiém phap dung nap glucose (OGTT). Mirc duong huyét tang & thoi diém 0,5h va giam
dan vé mic ban dau ¢ thoi diém 2h.
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Hinh 4. Biéu d6 biéu dién muc duong huyét cua céc 16 tai cac thoi diém so voi mie duong
huyét cua 16 luc déi
Nhan xét: Tai thoi diém Oh, 0,5h, 1h, 2h sau khi cho uéng dung dich glucose 30%,
duong huyét caa chudt cé su thay doi so véi duong huyét luc doi (- 1h), duong huyét caa 16
3 va 16 4 thir cao tai thoi diém Oh va 0,5h ¢6 tang so voi duong huyét lac doi, tuy nhién dén
1h dudng huyét cua ca 2 16 déu giam dan (Hinh 4).
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~ Nhan xét: Tir hinh 5 cho thdy ty 18 % ha duong huyét cia cac 16 2, 3, 4 va 5 & thoi
diém 0 gio déu ha thap hon so vai 16 1 chang sinh ly, su khac biét c6 y nghia thong ké
(p<0,05).

IV. BAN LUAN

4.1. Khao sat hoat tinh trén dwong huyét ciaa cac cao chiét 1a thu lu canh dwa vao
tinh wc ché enzym a-glucosidase trén md hinh in-vitro

Két qua thir nghiém cho thiy kha ning wc ché enzym a-glucosidase cua cao ethanol
tir 14 thd [0 canh ty Ié thuan véi nong d6 cao chiét khi ting dan ndng do cao chiét tur 10
pg/mL dén 200 pg/mL. O giai doan ndy, ndng d6 cao chiét cang cao thi kha ning wc Ché
enzym a-glucosidase cang manh the hién ¢ su khac bi¢t co y nghia théng ké (p < 0,05) vé
phan tram e ché enzym gifra cac ndng d6 cao chiét. Cu thé 13, & nong d6 10 pg/mL thi phan
tram @c ché cua cao dat thap nhat 1a 6,20%. Khi ting ndng do cao chiét 1én 40; 80; 120; 160
pg/mL thi hidu qua wc ché enzym a-glucosidase ting lan luot 1a 16,11%); 33,69%; 47,37 va
67,65%. O nong d6 200 pg/mL cao ethanol 14 thd 10 canh cho kha ning wc ché enzym a-
glucosidase cao nhat 1a 86,55% luong enzym a-glucosidase gan nhu bi wc ché hoan toan.
Kha nang &c ché 50% enzym a-glucosidase cua cao ethanol tir 14 thu 10 canh duoc tinh duwa
vao phuong trinh y = 0,4228x - 0,0469 véi hé sb twong quan R? = 0,9968. O nong d6 118,30
ng/mL, cao chiét ethanol 14 thir 10 canh ¢6 kha nang tc ché 50% lugng enzym a-glucosidase
trong thir nghiém. Tir @6 cho thay, cao chiét ethanol tir 14 thi 10 canh ¢6 nhiéu chat c6 hoat
tinh ic ché enzyme a-glucosidase. Didu nay ciing nhan thay dugc trén nghién ctu cia
Sateesh Poojari va cong su (2014) [8] nghién ctiu vé tac dung tc ché a-glucosidase cua chiét
Xuit tir qua Physalis angulata ¢ cac nong do khac nhau. Ty Ié wc ché cao nhit dugc ghi
nhan vai kha niang @c ché enzym a-glucosidase ¢ ndng do 100 ug/ml 1a 96,53 %.

DAi chiéu vai nghién ciu ctia Nguyén Minh Chon va cong su (2019) [9] vé kha nang
B¢ ché a- amylase va a-glucosidase cua cac loai cao chiét ethanol cua cay 1ong dén (Physalis
angulata L.) ddi V6i cao chiét 14, hiéu qua wc ché a- glucosidase dat muc t6i da la
87,42+3,56% Vvoi nong do cao chiét 1a 7,0 mg/mL. Hiéu qua &c ché enzyme cua cao 14, cao
Chiét than va cao chiét ré cua cly Iong dén thé hién kha ning wc ché aglucosidase cao nhét
& nong do 6,0 mg/mL véi hidu qua tc ché lan lugt 12 93,79+0,67% va 92,93+1,05%, cho
thiy nghién ctru cia nhom nghién ctru dat duoc két qua kha quan hon véi hiéu qua e ché
a-glucosidase dat murc cao nhat la 86,55% vai nong do6 cao chiét 1a 200 pg/mL (0,2 mg/mL).

4.2. Khao sat tac dung 6n dinh dwong huyét caa cao chiét 14 thu 10 canh trén chudt
nhit tring bang nghiém phap dung nap glucose (OGTT)

Trong nghi¢m phap dung nap glucose duong uéng (OGTT), mirc dudng huyét cua
cac 16 sau khi uéng dung dich glucose 30% c6 su thay doi rd rét so v6i mirc duong huyet
lac doi. Trong do, 16 ching sinh ly NaCl 0,9% duy tri duong huyét 6n dinh, c6 thay doi
khong dang ké 50 véi ltic ban dau, ching to dudng huyét caa chudt khong bi anh hudong baoi
cac yéu td moi trudng; 16 chung bénh glucose 30% c6 dudng huyet tang dan tir Oh va cao
hon so véi cac 16 khac, chirmg minh mé hinh gay ting duong huyét trén chudt bang nghiém
phap dung nap glucose thanh cong. Pudng huyét cua hai 16 thir cao liu 100mg/kg va
200mg/kg ciing thé hién sy thay doi vé duong huyét, cu thé ¢ 16 100mg/kg tai thoi diém Oh
dén 0,5h, duong huyét tang cao sau d6 giam dan tir thoi diém 1h, chimg minh dugc tac dung
6n dinh dudng huyét cua cao, twong tir ¢ liéu 200mg/kg, dudng huyét caa chudt giam & thoi
diém 0,5h, sau d6 ting nhe tai thoi diém 1h va giam dan ¢ thoi diém 2h, chang to liéu
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200mg/kg c6 kha ning tao tac dung 6n dinh duong huyét trén chudt cao hon so véi liéu
100mg/kg. Puong huyét caa 16 ching duong gliclazid 20mg/kg qua cac thoi diém ciing
khong bién dong nhiéu so voi luc déi, chimg minh duoc tac dung 6n dinh dudng huyét cua
thudc gliclazid.

V. KET LUAN

Nghién ciru da khao sat duoc tac dung tic ché enzym o-glucosidase véi higu suét tc
ché cao nhét 14 86,55% tai ndng do 200 pg/mL. Trong md hinh nghiém phap dung nap glucose
cling cho thay duoc liéu 100mg/kg va licu 200mg/kg c6 tac dung on dinh duong huyet trén
chuét bi réi loan dung nap glucose, liéu 200mg/kg thé hién tac dung 6n dinh duong huyét tot
hon 1iéu 100mg/kg. Nghiém phap dung nap glucose trén md hinh chuét nhit tring binh thuong
dugc xem nhu bude do lidu tac dung 6n dinh duong huyét trén cao chiét thu lu canh & liéu
100mg/kg va 200mg/kg dé lya chon lidu téi wu cho nghién ciu tiép theo.
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