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TOM TAT
Muép déng la mét loai cay troéng véi rét nhiéu loi ich, duwoc tréng va st dung & nhiéu nuéc
chéu A. La muwép déng dung dun nuéce tdm gidp gidm mun nhot, man ngtra. Qué muwép déng
vtra dwgce dung nhw mét loai rau, vira la mét dworc liéu dwoc str dung tir 1du doi voi tén goi
khé qua (Fructus Momordicae charantiae). Charantin la thanh phén cé téc dung chinh va dac
trieng cho khé qua. Trong nghién ctru nay, ching toi da dénh gia tac dung dinh huéng ha
duong huyét cta cao dédc khé qua giau hoat chét charatin & quy mé phong thi nghiém. Cao
ddc khé qua cé tac dung trc ché enzym a - glucosidase véi ICs l1a 91 ug/mi, ciing thé hién
tac dung diéu hoa duwong huyét trong thir nghiém OGTT trén chudt nudi béo & ca hai murc
liu 200 va 400 mg/kg/ngay sau 14 ngay str dung. Thém vao dé, cao déc khé qua khéng gay
ha duong huyét lic doi.
Ttr khéa: Khé qua, mudp déng, Momordica charantia., charantin, ha duong huyét.
EVALUATION OF o - GLUCOSIDASE ENZYME INHIBITORY EFFECT
AND ANTIHYPERGLYCEMIC EFFECT OF MOMORDICA CHARANTIA EXTRACT
IN AN ORAL GLUCOSE TOLERANCE TEST (OGTT) MODEL
SUMMARY
Bitter melon (Momordica charantia) is a plant with many benefits, grown and used in many
Asian countries. Leaves are used to boil water for bathing to help reduce acne and itching.
Fruit is used both as a vegetable and as a medicinal herb that has been used for a long time
under the name Fructus Momordicae charantiae. Charantin is the main and characteristic
ingredient of Fructus Momordicae charantiae. In this study, we evaluated the hypoglycemic
effect of charatin-rich extract, which was extracted from Fructus Momordicae charantiae on a
laboratory scale. This extract has the effect of inhibiting the a - glucosidase enzyme with an
ICsp of 91 ug/ml. Besides, it also shows the effect of regulating blood glucose levels in the
OGTT test on obese mice at both doses of 200 and 400 mg/kg/day after 14 days of use. In
addition, bitter melon extract does not cause hypoglycemia when fasting.
Keywords: Fructus Momordicae charantiae, Momordica charantia, charantin,
hypoglycemia.
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1. DAT VAN BE

Bénh tiéu dwong la bénh réi loan chuyén
hoéa dac trwng bdi sw tdng dwong huyét, gay
ra do sw gidm tiét insulin hodc/va khang
insulin. Sy tdng dwdng huyét man tinh dan
dén nhirng tac hai lau dai, réi loan hodc suy
yéu chlrc ndng cac co quan déc biét [a mét,
than, hé than kinh, tim va mach mau " 2.
Hiép hoi Dai thao dwong Thé gisi (IDF) woc
tinh ndm 2017 c6 451 triéu ngudi (18 - 99 tubi)
mac bénh tiéu duwong trén toan thé gisi. Con
s6 nay dw kién sé tang lén 693 trieu nguoi
vao nam 2045. Chi tiéu cham soc strc khde
toan cau cho nguwdi méc bénh tiéu dudng
wée tinh & 850 ty USD vao nam 2017 M,

Qué muép dang vira dwoc dung nhw mot
loai rau, vira la dwoc liéu duwoc st dung lau
doi voi tén goi la khd qua.

Trén thé gi¢i da cé cac nghién ctru chirng
minh tac dung ha dwdng huyét ctia khd qua.
Theo nhirng nghién ctru nay, khd qua dwoc
béo cédo la co6 tac dung bdo vé va phuc héi
mé tiéu dao tuy va kha nang lam gidm luvong
duwéng trong mau. Khd qua dwoc cho 1a cé
tac dung ha dwong huyét bdng cach cai
thién kha nang dung nap glucose théng qua
tang tiét insulin tir t& bao Beta !, gidam hap
thu glucose & rudt, hodc cai thién chuyén
héa glucose . Cac thanh phan tao nén tac
dung ha dwong huyét cia khd qua gdm
charantin (hén hop cua hai sterol glycosid:
sitosteryl glucosid va stigmsteryl glycoside),
va céc alcaloid ® -7\ Trong d6, charantin la
thanh phan cé tac dung chinh va dac trung
cho khé qua®l.

Cao dac khd qua chiét xuat tr qua
mwép  dang  (Fructus ~ Momordicae
charantiae) dwoc danh gia tac dung (e ché
enzym a — glucosidase va tac dung ha
duwong huyét trén mé hinh OGTT véi mong
muébn gop phan tao ra san phdm chim séc
strc khde cho bénh nhan tiéu dwong an
toan, hiéu qua hon.

2. b0l TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. B6i twong nghién ctru

Cao dac khd qua (KQ) dwoc chiét bang
ethanol 70%, c6 ham am 1a 13,55%, ham
lwvgng charantin dat 4,64 mg/g, tinh theo
dang kho kiét.

Dbong vat thi nghiém s dung trong
nghién ctru in vivo: chudt nhét trdng chiing
Swiss gibng dwc, khde manh, can nang t
20 — 25 g dwoc Vién Vé sinh Dich t& Trung
wong cung cap. Chudt dwoc chia nhém
ngadu nhién 10 con/nhém, nudi trong diéu
kién nhiét dé phong, anh sang tyw nhién voi
chu ky 12 gi¢» sang — 12 gi® tbi. Chudt duoc
nudi 6n dinh vé thé chat trwéc nghién ciru.

2.2. Phwong phap nghién ctru

Phwong phdp ddanh gia tac dung irc
ché enzym a - glucosidase in vitro

Danh gia tac dung ¢c ché enzym
a - glucosidase clia cac mau thlr qua kha
nang e ché phan &ng a - glucosidase thay
phan p-nitrophenyl-a-d-glucopyranoside (pNPG)
thanh p-nitrophenol, mot chat tao mau cé thé
duoc theo déi & buwdc séng 405 nm 1. 80 pL
dung dich mau thir trong d&m phosphat 0,1 M
(pH 6,8) dwoc 0 v&i 20 pbL dung dich
glucosidase 0,2 U/ml & 37°C trong 3 phut.
Sau do, thém 100 pL dung dich pNPG 1,6 mM
trong dém phosphat 0,1 M (pH 6,8) lac
30 giay. Phan tng dwoc tién hanh & 37°C,
sy gidi phong p-nitrophenol tr pNPG dwoc
theo ddi & budc song 405 nm mdi phat trong
60 phut bdng may doc khay vi thé da chirc
nang Varioskan Lux. Acarbose (0,01 pg/ml)
duoc st dung lam dbi chirng dwong tinh. Dé
loai trr anh huwéng ctia mau thkr, chuan bi
ddng thoi cac mau tréng (Blank) twong (ng
voi trng mau thtr theo cach twong tu mau
thtr nhwng thay 20 pL dung dich enzym béng
20 pL dung dich @ém photphat 0,1 M (pH 6,8).

Hoat tinh a - glucosidase dwgc xac dinh
bang cach do dién tich dwdi dwdng cong
AOD theo thoi gian cho mdi mau (AUC). Kha
nang Gc ché enzym a - glucosidase cla
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tirng mau thir (cao dwoc liéu hay thubc dbi
chirng) dworc tinh theo cdng thirc:

% e ché = (AUC conrol — AUC 1ns)/ AUC
control X 100%

Phwong phdp ddnh gia tac dung ha
dwong huyét in vivo

* Nghiém phap dung nap glucose duong
ubng (OGTT)

Chuét dwoc nhin doéi 14 gio trwdc thir
nghiém. Tién hanh do dwong huyét luc doi
(GO) sau dé chuét thi nghiém ubng dung
dich glucose 20% liéu 2 g/kg. Do dudng
huyét & cac thoi diém 0,5 gior (G0,5), 1 gio
(G1), 1,5 gio (G1,5) va 2 gi¢ (G2) sau khi
udng dung dich dwdng bang may do va que
thtr dwong huyét On call plus ',

*Tao mé hinh OGTT trén chudt

Chudt dwoc nudi bang hai ché dd khac
nhau: NFD (normal fat diet) va HFD (high fat
diet) trong 4 tuan. Chudt dwoc phan ngau
nhién thanh 2 nhém:

Nhém NFD (n = 10): An ché do binh
thuwong (6 g thire &n tiéu chuan do Vién Vé sinh
Dich t& Trung wong cung cap/chudt/ngay),
ubng nudc tw do.

3. KET QUA

Nhém HFD: An ché d6 chét béo cao (2 g
mé& lon ndu chin/chudt/ngay + 6 g thirc an
tiéu chuan do Vién Vé sinh Dich té Trung wong
cung cap/chudt/ngay), udng nuwéc ty do.

Kiém tra can nang hang tuan cho t&i khi
két thuc thtr nghiém. Sau 4 tuan, tién hanh
nghiém phap OGTT trén ca 2 nhém chudt.

* Panh gia tac dung 6n dinh duong huyét
cla cao khé qua trén chudt HFD

Sau 4 tuan, chudt HFD dwoc phan nhém
ngau nhién thanh cac nhém, méi nhom 9 —
10 con: Nhém chirng am (ubng nwdc mudi
sinh ly lidu 0,1 ml/10 g thé trong/ngay); nhém
ch'ng dwong (udng gliclazid liéu 80
mg/kg/ngay), nhém khd qua 200 mg (udng
cao khé qua véi lidu 200 mg/kg/ngay), nhém
khé qua 400 mg: udng cao khd qua véi liéu
400 mg/kg/ngay. Hang ngay, chudt dwoc
cho ubéng nwéc mudi sinh ly/ gliclazid/ cao
khé qua trwdc khi cho an.

Céac nhém chudt dwoc duy tri 2 ché dé an
HFD va NFD. Sau 14 ngay udng thudc, tién
hanh thwc nghiém OGTT trén tAt ca céac
nhém chudt sau khi ubng thubc 2 gi®, chudt
dwoc nhin déi 14 gi¢ trwde khi lam OGTT.

3.1. Két qua danh gia tac dung trc ché enzym a - glucosidase in vitro
Két qua khao sat tac dung &rc ché enzym a - glucosidase in vitro clia acarbose, cao khd

qua duoc thé hién trong hinh 1, hinh 2.
2

1.5

Do hap thu quang tai 405
nm
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Thir nghi¢m tic dung e ché a-glucosidase

—e—Control
Acarbose 0,01 pg/ml
——KQ 0,05 mg/ml

50 60

Thoi gian phan rng (phut)

Hinh 1. Bé hap thu quang theo thoi gian cua cdc mau thi nghiém

Tl hinh 1, ta c6 thé thdy dung dich
acarbose 0,01 pg/ml va dung dich cao khé
qua 0,05 mg/ml (50 pg/ml) thé hién tac dung
&rc ché enzym a - glucosidase mot cach ré

rét. D& danh gia sau hon, nhém nghién cru
danh gia tac dung cla acarbose & nbéng do
tr 0,002 dén 1,0 pg/ml va cac mau cao khd
qua & ndng dd ttr 50 dén 250 ug/ml.
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Hinh 2. Biéu dé % trc ché hoat tinh enzym a - glucosidase
cla acarbose va cao khé qua theo néng do

T két qua trén, chang t6i xac dinh dwoc
gia tri néng d6 (¢ ché 50% hoat tinh enzym
a - glucosidase (ICsp) cla trng mau the
nhw sau: ICs, cla acarbose la 0,003 pg/ml,
ICs clia cao khd qua la 91 pg/ml.

Nhw vay, cao khd qua co tac dung trc ché
enzym a - glucosidase v&i ICsy < 100 pg /ml.

Nong d9 dwong huyét (mg/dl)
—_ — \®] [\ (% Lo
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3.2. Két qua danh gia tac dung ha
dwong huyét trén thi nghiém OGTT

Két qua khéo sat mé hinh gy ting
dwong huyét trén chuét bang OGTT

Sau 4 tuan, tién hanh nghiém phap OGTT
trén ca 2 nhém chudt. Két qua thtr nghiém
OGTT trén hai nhém chuét dwoc nubi & hai
ché d6 dwoc thé hién trong hinh 3.

—8—HFD 4 tuén
——NFD 4 tuin

1.5 2

Thoi diém (gid)

Hinh 3. Biéu dé dwong huyét cua chudt trong thie nghiém OGTT tai thoi diém 4 tuan

Nhén xét:
Tai thoi diém bat dau (trwdc khi chudt
duwoc ubng glucose), dwong huyét cia 2

nhém chudt déu trong gi¢i han binh thuwdng
va twong dwong nhau (khac nhau khéng c6
y nghia thdng ké). Sau khi ubng glucose,
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duwong huyét clia nhém chudt dwoc nudi voi
ché dd giau chéat béo (HFD) cao hon cla
nhém chudt nudi véi ché do tiéu chuén
(NFD) & tat ca cac thdi diém va cao hon gi6i
han binh thwéng (200 mg/dl) & thdi diém 0,5
gi®, 1 gi&v, khac biét nay la cé y nghia théng
ké (Pvawe < 0,05). Nhw vay, nhém chudt an
ché do giau chéat béo trong 4 — 6 tuan gidm
kha nang dung nap duwdng huyét, gay ting
duwdng huyét so voi chudt &n ché do tiéu
chuén t&r thoi diém 30 phat dén khi két thuc

thtr nghiém & thdi diém 2 gi®& sau khi lam
nghiém phap OGTT.

Nhém HFD dwoc st dung dé danh gia
tac dung ha dwdng huyét trong nghiém phap
OGTT clia cac mau cao th&r nghiém & giai
doan tiép theo ctia nghién ctwu.

Két qua danh gia tic dung ha dwong
huyét

Két qua thlr nghiém duwoc téng hop trong
bang 1 va hinh 4.

Béang 1. BPuong huyét cua chudt trong thir nghiém OGTT sau 2 tuan ubng thuéc

Mirc dwong huyét trung binh * SD (mg/di)
Nhém Gia tri
GO GO0,5 G1 G2
Chirng &m TB+SD | 137,83+7,08 | 263,67 + 26,47 | 236,17 + 30,45 | 179,33 + 22,89
TB+SD | 147,5+ 15,05 | 217,88 +20,29 | 185,75+ 16,63 | 167,71 + 20,59
Gliclazid 80 mg
Pyaiue® 0,17 0,00 0,00 0,36
TB+SD | 135,17 £+22,3 | 187,67 £+20,04 | 155,83+ 19,13 | 129,54+ 11,43
KQ 200 mg
Pvalue* 0,79 0,00 0,00 0,00
TB+SD | 149,5+225 | 18513+17,73 | 195,86 + 22,61 | 182,88 + 23,89
KQ 400 mg
F’value* 0125 0,00 0,02 0,78
*Pyawe khi so sanh vé&i gia tri cia nhom chiing &m
OGTT sau 2 tuin udng thude
300
=) 250
E; 200
E —8— Chirng 4m
‘*% 150 § —o— Chiing tréng
_:n 100 Gliclazid 80 mg
50
E 0 —e—KQ 200 mg
=
< 0 0.5 1 1.5 2 —*KQ400mg
on
S .
z Thaoi diem (gio)

Hinh 4. Biéu dé dworng huyét cia cdc nhém chudt

trong thir nghiém OGTT sau 2 tuan uéng thuéc
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Nhén xét:

Sau 2 tuan ubng thubc gliclazid liéu
80 mg/kg/ngady hodc cao khd qua, murc
dwong huyét luc doéi (GO) gitka cac nhém
chuét dwoc udng thubc va nhdém chirng am
(khéng duoc ubng thube) 1a khong khac biét.
Tai thoi diém 0,5 gio va 1 gi®&, mirc duwdng
huyét cla cac nhém dwoc ubng thubc
gliclazid va hai nhém ubng cao khé qua théap
hon ctia nhém chirng am (ubng NaCl 0,9%),
sw khac biét nay cé y nghia thdng ké
(p < 0,05).

Nhw vay, cao khé qua & murc liéu 200
ho&c 400 mg/kg/ngay st dung trong 2 tuan
cé tac dung diéu hoa duong huyét. Tuy
nhién, chwa tim thdy sw khac biét gitra hai
murc liéu 200 mg/kg/ngay va 400 mg/kg/ngay
trén tac dung lam giam roi loan dung nap
glucose.

4. BAN LUAN

Enzym a - glucosidase la enzym xuc tac
cho qua trinh tiéu hoéa carbohydrat, cu
thé la phan hay carbohydrat phic tap
thanh glucose. Qua trinh nay rat can thiét
dé co thé hap thu duong tir rudt. Uc ché
a - glucosidase c6 thé 1a mot cach dé
kiém soat lwong dwong trong mau. Vi
vay, danh gia tac dung wc ché enzym
a - glucosidase la th&r nghiém thwong dwoc
s dung trong nghién ctu tim kiém duoc
liu c6 tac dung ha duwong huyét. Tho
nghiém dwoc tién hanh trén dia 96 giéng
gilp nghién ciru déng thei nhiéu mau, nhiéu
ndng dd khac nhau, rat ngdn thoi gian
nghién ctru.

M6 hinh OGTT trén chudt nudi béo dwoc
s dung ngay cang nhiéu do tinh don gian
va 6n dinh cia m6 hinh. Trong mé hinh nay,
kha nang dung nap glucose ctia chudt nubi
béo gidm thé hién qua néng dd dwong huyét
vwot nguéng binh thwéng. Thubc ching
gliclazid dwgc dung lam ching dwong da
cho thay suw phu hop cia mé hinh.

Trong nghién ctu nay, cao khé qua
thé hién c6 tac dung @c ché enzym
a - glucosidase, tuy nhién khéng manh véi
ICso 12 91 pg/ml so v&i ICs, chia acarbose la
0,003 pg/ml. Két qua nay tuong tw voi két
qué nghién ctu clia Quach Tan Pat va cong
sy (2022) trén cao khd khé qua "', Tuy vay,
trong th& nghiém in vivo, cao khd qua
thé hién tac dung diéu hoa dwodng
huyét rd rét trén moé hinh OGTT, tac dung
cla cao khd qua & ca hai mtrc lidu 200 va
400 mg/kg/ngay. Mirc liéu 400 mg cao khd
qua/kg/ngay khac biét khéng cé y nghia
thdng ké so v&i thube chirng dwong gliclazid
liéu 80 mg/kg/ngay. Cac nghién clru trudc
day ciing chi ra tac dung ha duwong huyét
cla cao khd qua & cac muc lidu cao, thoi
gian s dung kéo dai hon, trén mot sé mo
hinh nghién clru khac. Nghién clru cua
Nguyén Thi Xuan Thu (2012) cho thdy cao
khé qua co tac dung ha dwdng huyét trong
moé hinh gay ting duwong huyét bang
streptozocin & lidu 40 g/kg/ngay, sau 20
ngay st dung "%, Nghién ctru ndm 2004 cla
Chaturvedi trén mé hinh gay tang
dwong huyét bang alloxan cho thdy tac
dung ha dwéong huyét cia cao khé qua
lidu 20 mg/kg/ngay trong 6 tuan ',

5. KET LUAN

Cao dic khd qua cé tac dung Gc ché
enzym a - glucosidase v&i ICs la 91 pg/ml,
va thé hién tac dung diéu hoa dwong huyét
trong thtr nghiém OGTT trén chudt nubi béo
& ca hai mc liéu 200 va 400 mg/kg/ngay
sau 14 ngay s dung. Thém vao do, cao khé
qua khéng gay ha dwong huyét lac doi.
Nghién ctru nay da cung cip thém bang
chirng khoa hoc vé tac dung diéu hoa
dworng huyét cia cao khé qua. Cao dic khd
qua phu hop dé& lam nguyén liéu, phat trién
cac san phdm chdm soéc sirc khde bénh
nhan tiéu dwong.
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