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Abstract: Type 2 diabetes is a fairly common chronic disease. a-glucosidase and protein tyrosine
phosphatase, as enzymes, play an important role in type 2 diabetes. This study evaluates the
inhibitory effect of the two enzymes in vitro of ethanol extract and fractions of Vietnam Psidium
guajava’s leaves. The leaves were collected, dried and extracted with 96% ethanol and successively
fractionated with n-hexane, ethyl acetate and butanol solvents. The results show that the EtOH
extract, n-nexan, EtOAc and BuOH fractions had high a-glucosidase inhibitory effect with 1Cso
values of 2.20; 2.53; 2.24 and 2.16 pg/mL, respectively. In addition, EtOAc and BuOH fractions
also show strong inhibitory PTP1B effect with 1Csp at 120.22 pg/mL and 97.72 pg/mL, respectively.
The study results show that Psidium guajava leaves are a potential source of material to inhibit a-
glucosidase and PTP1B in the treatment of diabetes.
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Nghién ctru tac dung trc ché enzym a-glucosidase va enzym
PTP1B in vitro cua la cay oi (Psidium guajava)
trong tai Viét Nam
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Tém tit: Dai thao duong type 2 1a mot bénh man tinh kha phd bién hién nay. Hai enzym la a-
glucosidase va protein tyrosin phosphatase 1B (PTP1B) ¢6 vai tro quan trong trong bénh dai théo
duong type 2. Nghién ciru nay dugc thuc hién nham danh gia tac dung trc ché hai enzym in vitro
cuia cao chiét ethanol va céac phén doan dich chiét 14 cay i duge trong tai Viét Nam. La cay duogc
thu hai, say kho va duogc chiét bang etanol 96% va tién hanh phan doan lan luot véi dung méi n-
hexane, ethyl acetate va butanol. Két qua nghién ctru cho thay cao chiét toan phan EtOH, phan doan
n-nexan, phan doan EtOAc va phan doan BuOH c6 tac dung trc ché a-glucosidase cao véi gia tri
ICso lan luot 12 2,20; 2,53; 2,24 va 2,16 pg/mL. Ngoai ra, phan doan EtOAc va BuOH ciing thé hién
tac dung trc ché enzym PTP1B vdi ICs 1an luot 1a 120,22 pg/mL va 97,72 pg/mL. Két qua nghién
ctru cho thy 14 6i 1a mot ngudn nguyén liéu co tac dung trc ché a-glucosidase va enzym PTP1B c6
kha nang hd tro diéu tri bénh tiéu dudng.

Tir khéa: Oi; enzym o-glucosidase; enzym protein tyrosin phosphatase 1B; d4i thao dudng; cao chiét.

1. Pt van dé

Bénh dai thao duong (DTP) 14 bénh rdi loan
chuyén hoa khong dong nhét, c6 diac diém ting
glucose huyét do khiém khuyét vé tiét insulin, vé

tac dong cua insulin, hodc ca hai. Tang
glucose man tinh trong thoi gian dai gy nén
nhimg rbéi loan chuyén hoa carbohydrate,
protide, lipide, gdy ton thwong & nhiéu co quan
khac nhau, dac biét & tim va mach mau, than,

* Tac gia lién hé.
Dia chi email: tungasia82@gmail.com

https://doi.org/10.25073/2588-1132/vnumps.4161

32

mét, than kinh. Theo Lién doan Péi thao dudng
Thé gioi, nam 2015 toan thé giGi c6 415 triéu
ngudi (trong do tudi 20-79) bi bénh DT, twong
duong cir 11 ngudi co 1 ngudi bi DTD, dén nim
2040 con s6 ndy sé 1a 642 tridu, twong dwong cir
10 nguoi c6 1 ngudi bi DPTD. Bén canh do, cung
voi viée tang st dung thuc phém khong thich
hop, it hodc khong hoat dong thé luc & tré em,
bénh BTD type 2 dang c6 xu hudng tang ¢ ca tré
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em, trd thanh van dé sirc khoe cong dong nghiém
trong. Bénh DTP giy nén nhiéu bién ching
nguy hiém, 12 nguyén nhan hang dau giy bénh
tim mach, mu 16a, suy than, va cit cut chi. Nhung
mdt diéu dang kha quan, co téi 70% truong hop
DTD type 2 ¢6 thé dy phong hodc 1am cham xuat
hién bénh bﬁng tuan thu 16 séng lanh manh, dinh
dudng hop 1y va ting cudng luyén tap thé luc [1].

Enzym a-glucosidase thugc nhom hydrolase,
c6 chiic nang chinh cua enzyme nay la x0c tac
cho viéc cit dut lién két 1,4-a-D-glucosid cua co
chat dé giai phong ra a-D-glucose. Bang cach tic
ché hoat dong cta enzyme a-glucosidase, c6 thé
lam giam su thiy phéan ctua carbohydrat va lam
cham su tham thau glucose vao méu [2].

Trong té bao, tyrosine phosphorylation 14
qua trinh cong thém nhoém phosphate (PO4) vao
phan tir protein. Qua trinh nay dién ra ty dong
thong qua thy thé insulin trén mang té bao va xuc
tac boi enzym nhu phosphotidylinositol-3
kinase, sau d6 hé nay dugc chuyén dén glucose
nhd enzyme kinase B. Qua trinh nay duoc diéu
hoa ngugc boi enzym tysorin phosphate 1 B.
Nhu vay, day la mét enzyme quan trong trong
viéc phat sinh bénh tiéu duong khang insulin [3].

Cay 6i (Psidium guajava Linn) 1a ciy thudc
khi hau nhiét do1, duoc tréng rong rai tai Viét
Nam d¢é ldy qua. Tét ca cac bo phan cuia cay, bao
gdm qua, 14, than va ré da duoc dung dé diéu tri
nhiéu bénh nhu dau da day, r6i loan duong ho
hép, tiéu hoa, co tac dung chdng co thét, chdng
viém, giam ho, chéng tiéu chay, kiém soat huyét
ap, beo phi, tiéu duong va ung thu [4]. _Thanh
phan hoat tinh sinh hoc cua ciy 6i bao gdm céc
tinh dau, flavonoids, carotenoids, polyphenols
pentacyclic triterpenoids, esters, va aldehydes
[5]. Trong nghién ctru nay, chung t6i danh gia
tac dung trc ché enzym a-glucosidase va enzym
PTPIB cua dich chiét toan phan va cac phan
doan dich chiét 14 6i.

2. Nguyén liéu va phwong phap nghién ciru

2.1. Nguyén li¢u

La 6i dugc thu hai tai Gia Thuong, Long
Bién, Ha No¢i; Ethanol 96%; Ethyl acetat

(EtOAC); n-Hexan; Butanol (BuOH); can phéan
tich AY 129 (Shimadzu, Nhat Ban); May co
quay chan khong Rovapor R- 210 (Buchi- buc);
Pipet, binh dinh muc, cbi x@, gidy loc (dudong
kinh 11 cm), phéu loc.

Hoéa chat: enzyme Yeast a-glucosidase; p-
nitrophenyl-a-D-glucopyranosidase (pDNG); 4-
Nitrophenol (Sigma).

2.2. Phwong phap nghién ciru

L4 6i tuoi dugce rira sach, séy kho ¢ 75-80°C,
nghién nho. L& kh (1 kg) chiét véi Ethanol 96%
(3 L x 3 lan) bang phuong phap ngim kiét. Dich
chiét dugc loc va gop lai, co dich chiét bang may
6 quay chan khong thu dugc cao Ethanol toan
phan (350g). Lay 30g cao toan phan phan tan
trong350 mL nudc cat roi chiét phén doan lan
lugt v6i n-hexan, EtOAc, BuOH (mdi dung moi
3 1an, mbi 1an 350mL).

2.3. Pdnh gid tic dung trc ché enzyme a-
glucosidase

Hoat tinh trc ché enzyme a glucosidase duoc
thuc hién theo phuong phap dugc mo ta trudc
day [6]. Cu thé nhu sau:

Chét thir dugc hoa tan trong DMSO va pha
loang trong dém phosphate 10 mM (pH 6.8) va
50 pl duoc dua vao cac giéng cua khay 96
giéng dé c6 nong do 256 pg/ml, 64 pg/ml; 16
ug/ml; 4 pg/ml;

20 pl a- glucosidase (0,5U/ml) va 130 pl
dém phosphate 100 mM (pH 6.8) dugc thém vao
mdi giéng, tron déu va u & 37°C trong 15 phut.

Co chit p- nitrophenyl-a-D-glucopyranoside
(pNPG) dugc dua tiép vao timg giéng thi nghiém
r0i U tiép & 37°C trong 60 phiit.

DPia thi nghiém chi c6 mau thir, dém
phosphate va pNPG duoc st dung lam dbi ching
trang (blank). Giéng thi nghiém chi c6 DMSO
10%, dém phosphate, enzym va pNPG duogc st
dung lam dbi ching. Thi nghiém dugc lap lai 3
lan dé dam bao su chinh xac.

Dirng thi nghiém bang cach thém vao 80 ul
Na,CO3 0,2M va do OD ¢ budec song 405nm
bang may do ELISA Plate Reader (Bio-Rad).
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Kha nang tc ché enzyme o- glucosidase ciia
mau thtr dugc xac dinh theo cong thirc sau:
% trc ché = 100% - (Amiu thid A déi chig *100)
Trong do: A géichimg = OD i chimg = OD plank
Amiu the = ODimiu this - OD biank mauthu

2.4. Panh gid tac dung trc ché enzyme PTP1B

Phuong phép danh gia tac dung tc ché
enzym PTP1B duoc tién hanh theo phuong phap
duge mod ta boi trude day, co thay doi cho phu
hop voi diéu kién phong thi nghiém [7]. Co chat
1 p-nitrophenyl phosphate (pNPP) dugc str dung
trong thi nghiém. Dung dich dém gém c6 1 mM
dithiothreitol (DTT), 0.1 M NaCl, 1 mM EDTA
(ethylenediaminetetraacetic acid), va 50 mM
citrate (pH 6.0). Thi nghiém duoc tién hanh bang
cach thém 10 puL dung dich mau thtr vao 20 pL
dung dich enzym PTP1B (1 pg/ml), va tron déu
vdi 40 uk pNPP 4 mM trong 130 pL dung dich
dém trong dia 96 giéng. U ¢ 37°C trong vong 30
phat, sau d6 thém 10 pL NaOH 1M d ding
phan tmg. Po lugng p-nitrophenol sinh ra bing
céch do d6 hap thu quang tai budc song 405 nm.
TAt ca cac thi nghiém duogc lap lai 3 lan. Axit
ursolic dwoc sir dung lam chimg duong. Phan
tram trc ché hoat do enzym PTPIB (% I) duogc
tinh theo cong thuc:

Ac- At
% 1

Ac — Ao

x 100
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Tr’ong do: 1% phén tram hoat tinh PTP1B bi
uc ché

A : 6 hap thu ciia mau chtng (khong chira
10 pL dung dich thir)

A: : 6 hap thu cia mau thir

A, : @6 hap thu clia miu tring

2.5. Xur Iy 56 liéu

Céc s6 liéu nghién ciru duoc xir 1y théng ké
sit dung phan mém SigmaPlot 10 (Systat
Software Inc, M¥). S6 liéu dugc biéu dién dudi
dang X + SD.

3. Két qua nghién ctru
3.1. Tdc dung ikc ché enzyme a-glucosidase

Bang 1 tom tit gia tri ICso ctia cao chiét toan
phén, cac phan doan dich chiét va Acarbose. Téc
dung trc ché a-glucosidase ciia cic phan doan
dich chiét ting dan theo nong do. Két qua nghién
ctru cho thiy cao chiét tong EtOH, phan doan n-
nexan, phan doan EtOAc va phan doan BuOH co
tac dung wrc ché a-glucosidase cao véi gia tri ICs
lan lwot 14 2,20; 2,53; 2,24 va 2,16 pg/mL; so Vai
ching duong Acarbose c6 1Csp 1a 139,52 pg/mL.

Bang 1. Tac dung wc ché enzyme a-glucosidase cua cao chiét toan phan,
cac phan doan dich chiét 14 6i va Acarbose

N % trc ché tai cac nong do (ug/ml) Gia tri ICso (ug/ml)
STT Mau 128 32 8 2
1 EtOH 9873 9756 9669 4513 220
2 n-Hexan 90,84 90,11 81,58 42,09 2,53
3 EtOAC 96,08 95,19 94,40 44,21 2,24
4 BuOH 99,86 98,05 97,42 46,17 2,16
Chit ddi chirmg Acarbose 139,52

Bang 2. Téc dung tic ché enzym PTP1B cuia cao chiét toan phan, cac phan doan dich chiét 14 6i va axit ursolic

EtOH n-hexan

AXxit ursolic

EtOACc n-BuOH

I1Cso(pg/mL) 134,89 204,17

120,22 97,72 19,75
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3.2. Tdc dung ikc ché enzyme PTPIB

Tac dung tc ché enzyme PTPIB cua dich
chiét toan phan, cac phan doan dich chiét va axit
ursolic duoc thé hién ¢ bang 2 va hinh 1. Téc
dung trc ché PTP1B cuia cac phan doan dich chiét
ting dan theo ndng d6. Phan doan dich chiét
EtOAc va BuOH cho thiy c6 kha ning trc ché
cao nhat voi ICso 12 120,23 va 97,72 pg/mL so
voi chung duong axit ursolic 1a 19,75 pg/mL.
Phan doan n-hexan c6 tac dung trc ché enzym
PTP 1B thap nhat véi ICso 1a 204,17 pg/mL.

120 A
100 A

80 A

60 EtOH
n-Hexane
EtOAC

BuOH

% Ul ché

> 4 00

40

20 A

1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2
Log (Nong dd) (ng/mL)

120 B
100
80

60

% Uc ché

40

® Axitursolic
20 )

0
04 06 08 10 12 14 16 18 20 22

Log (Nongdd) (ng/mL)

Hinh 1. D4 thi biéu dién kha ning tc ché tac dung
enzym PTP1B cuia cac phan doan dich chiét tir 14 6i
(A) va axit ursolic (B). Gia tri ICsp ctia cac phan
doan dich chiét duoc tinh dua vao dd th.

4. Ban luan
Enzyme o-glusidase 13 enzyme nam trong

mang dudng rudt, tham gia vab budc cudi cua
qua trinh tiéu héa, Enzyme nay xuc tac cho qua

trinh phan hay cac duong disaccaride nhu
sucrose hay maltose thanh nomosaccharide nhu
glucose. Do d6, cac chat (rc ché a-glusidase s& co
vai to quan trong trong diéu tri bénh tiéu duong.
Acarbose, voglibose, miglitol 1a chét rc ché o-
glusidase da dugc st dung 1 Dai thao duong type
2 ¢6 lién quan toi dé khang insulin va dugc dy
doan 1a do suy giam cac tin hiéu tir cac thy thé
insulin. Cac nghién ctru cho thiy PTPIB la
enzyme diéu hoa nguoc tin hiéu insulin quan
trong. Dé két thuc tin hiéu, insulin can khu
phospho ctia phan tir IRPB va cac phan tir sau do.
Enzyme PTP1B tang hoat dong hodc duoc biéu
hién s€ lam tang qua trinh khir phospho hoa Irf3
va lam giam tin hi€u insulin, va khang insulin.
Vi véy, vé 1y thuyét, PTP1B giam hoat dong s&
lam ting d6 nhay insulin. Cac hop chét tic ché
PTP1B c6 tiém nang trong diéu trji bénh dai thao
dudng type 2 va béo phi. Cac hop chét trong 14
6i gdom co: morin flavonoid, morin-3-O-
lyxosyde, morin-3-O-arabinoside, quercetin,
guercetin-3-O-arabinoside, glycosides,
alkaloids, saponins va tritecpenoid [5]. Nhiéu
nghién ctru vé tac dung ha dudong huyét cia cay
o1 trén thé giGi da dugc cong bd. Nghién ciru cia
Haseena Banu va cong su cho thdy ding theo
duong ubng cao chiét 14 6i voi lidu 300 mg/kg
thé trong co tac dung ha dudng huyét trén chudt
bi gay tiéu duong do streptozotocin [8]. Két qua
cu thé ciia nhom nghién ctru nay cho thiy cao
chiét 14 di co tac dung ha glucose mau, néng do
HbAlc va lam ting dang ké luong insulin trong
huyét tuong, cai thién hoat tinh ciia cic enzym
chuyén hoa carbohydrate nhu hexokinase,
pyruvate kinase. Mgt nghién ctru khac ciing cho
thdy cao chiét nudc cua la 6i (250 mg/kg) cho
thdy tac dung ha dudng huyét dang ké trén mo
hinh chudt bi tiéu dudng do hop chét alloxan gay
ra [9]. Néu tiém mang bung dich chiét 14 6i (10
mg/kg) thi c¢6 kha ning tc ché tic dung cua
protein tyrosine phosphatase 1B ¢ chudt bi tiéu
duong do bi loai gen Lepr(db)/Lepr(db) [10].
Mit khac, dich chiét nudc 14 di ciing cho thiy
kha ning tc ché manh hoat tinh enzym alpha-
glucosidase, mot enzyme quan trong trong qua
trinh hip thu glucose, trén niém mac rudt non cua



36 L.T.T.Huong et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 35, No. 1 (2019) 31-36

chudt bi tiéu duong [11]. Nghién ctru long-term
trén chudt dugc cho uéng cao chiét nudc hoic
ethanol 14 6i lam ting ndéng d6 insulin huyét
tuong va van chuyén glucose vao co quan du trir
nhu gan, co va lam tang hoat tinh cta cac enzym
hexokinase, phosphofructokinase and glucose-6-
phosphate dehydrogenase trén chudt bi tiéu
duong [12]. Két qua nghién ctru ciia chiing toi
cho thiy co ché tic dung trong hd trg didu tri
bénh tiéu dudng cua 14 6i thong qua tac dung G
ché enzym glucosidase va enzym Protein
Tyrosin Phosphatase 1B.

5. Két luan

Nghién ciru da danh gia dugc tac dung tc
ché enzym o-glucosidase va PTP1B cua cic
phan doan dich chiét 14 6i. Cac cao chiét toan
phan va cac phan doan dich chiét 14 6i co tac
dung tc ché a-glucosidase cao. Ngoai ra, hai
phan doan EtOAc va BuOH ciing thé hién tac
dung trc ché enzym protein tyrosine phosphatase
1B manh v&i ICso 14n luogt 1a 120,22 ug/mL va
97,72 ug/mL. Két qua nay c6 ¥ nghia trong viéc
dinh hudng nghién ciu sdu hon vé& cac thanh
phan hoa hoc ¢6 trong dich chiét 14 6i dac biét 1
phan doan EtOAc, BuOH nham phat hién cac
hop chat c¢6 tac dung trong diéu tri dai thao
duong type 2.

Loi cam on

Dé tai nay duogc tai tro bdi Khoa Y Duoc,
Pai Hoc Quoc Gia Ha Noi, ma so dé tai
CS.18.07.

Tai li€éu tham khao

[1] A. Chaudhury, C. Duvoor, R. Dendi, V. Sena, S.
Kraleti, A. Chada, et al. Clinical review of
antidiabetic drugs: Implications for type 2 diabetes
mellitus management, Frontiers in endocrinology.
8 (2017) 6.

[2] F.A.Vande Laar, P.L. Lucassen, R.P. Akkermans,
E. H. Van de Lisdonk, G.E. Rutten,C. Van, Alpha
- glucosidase inhibitors for type 2 diabetes mellitus.
The Cochrane Library (2005).

[3] J. Montalibet, B.P. Kennedy. Therapeutic
strategies for targeting PTP1B in diabetes. Drug
Discovery Today: Therapeutic Strategies 2(2)
(2005) 129.

[4] S.M. Barbalho, Farinazzi-Machado, R. De Alvares
Goulart, A.C.S. Brunnati, A. Otoboni, B. Ottoboni.
Psidium guajava (Guava): A plant of multipurpose
medicinal applications, Med Aromat Plants. 1(104)
(2012) 2167.

[5] R.M.P. Gutiérrez, S. Mitchell, Solis R. V. Psidium
guajava: a review of its traditional uses,
phytochemistry and pharmacology. Journal of
ethnopharmacology 117(1) (2008) 1.

[6] B.T. Tung, B.K. Thu, P.T. Hai, N.T. Hai. Panh gia
tac dung tc ché enzym a-glucosidase ciia cac phan
doan dich chiét qua Lyu (Punica granatum Linn), Tap
chi Y Dugc ¢ truyén Viét Nam. 5(18) (2018) 59.

[7]1 P.H. Nguyen, J.L. Yang, M.N. Uddin, S.L. Park,
S.I. Lim, D.W. Jung, et al. Protein tyrosine
phosphatase 1B (PTP1B) inhibitors from Morinda
citrifolia (Noni) and their insulin mimetic activity,
Journal of natural products. 76(11) (2013) 2080.

[8] H.B.H. Khan, D. Rajendran, M.R. Bai, Sorimuthu
S. Protective effect of Psidium guajava leaf extract
on altered carbohydrate  metabolism in
streptozotocin-induced diabetic rats, Journal of
dietary supplements. 10(4) (2013) 335.

[9] H. Mukhtar, S. Ansari, M. Ali, T. Naved, Z. Bhat
Effect of water extract of Psidium guajava leaves
on alloxan-induced diabetic rats. Die Pharmazie-
An International Journal of Pharmaceutical
Sciences. 59(9) (2004) 734.

[10] W. K. Oh, C. H. Lee, M. S. Lee, E. Y. Bae, C. B.
Sohn, H. Oh, et al. Antidiabetic effects of extracts
from Psidium guajava, Journal of
ethnopharmacology. 96(3) (2005) 411.

[11] B. Wang, H. Liu, J. Hong, H. Li, C. Huang, Effect
of Psidium guajava leaf extract on alpha-
glucosidase activity in small intestine of diabetic
mouse. Sichuan da xue xue bao Yi xue ban, Journal
of Sichuan University Medical science edition.
38(2) (2007) 298.

[12] S.C. Shen, F. C. Cheng, N. J. Wu. Effect of guava
(Psidium guajava Linn.) leaf soluble solids on
glucose metabolism in type 2 diabetic rats,
Phytotherapy Research. 22(11) (2008) 1458.



