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SUMMARY

ASSESSMENT OF THE POTENTIAL FOR BLOOD GLUCOSE CONTROL
WITH ALOE VERA GEL

N-hexane extract (EH) of Aloe vera gel was evaluated by the potential for blood glucose control
using in vitro inhibitory assays and diabetic type Il animal model. The o-amylase inhibitory of EH
of aloe vera gel were assessed at dose of 50— 275 ug/ml of EH with percentage inhibition ranging
between 21,01 — 33,44%. Their corresponding 50% inhibition concentrations were found to be
447,33 ug/ml. The antidiabetic effect of EH in normal and alloxan monohydrate (120 mg/kg body
weight) induced diabetics mice. Group 1 and 2 mice were normal and given orally 8 mgEH/day,
diabetes was induced in group 3 and 4 mice, treated/or not with EH. The fasting blood glucose
level was determined at different time in 22 days treatment. There were no diffirence of blood
glucose levels in group 1, but decreased 6% in group 2 and the body weight in both group
increased 1,8g in 22 days. Average increase in fasting blood glucose levels and body weight was
observed in groups 3 mice which are diabetic control group, died seven days later but a
significant decrease 39% and 8,16%, respectively, was in group 4.These findings suggest that Aloe
vera gel have a blood glucose level control effect and would be candidate in functional food for
the treatment of type 2 diabetes mellitus.
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1. MO PAU giai phong ning luong do sy thiéu hut
Nguyén nhan din téi bénh tiéu duong 1a do  hormone insulin cua tuyén tuy. Hai dang tiéu
su roi loai chuyén hoa cacbohydrat, luong  dudng cac bénh nhan méc phai 1a tiéu duong
dudng trong co thé khong dugc oxy hoa dé  type I ¢6 xu hudng xay ra & cac bénh nhan
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dudi 30 tudi, chiém khoang 10% trong s cac
truong hop mic bénh tiéu duong [1] va
khoang 90% 1a tiéu duong type II, viéc didu
trj tiéu duong type II kha phirc tap do mot vai
yéu t& gin lién v6i qua trinh bénh, c6 thé do
co thé khong san xuit du insulin hodc néu
khong dap Gng voi insulin nhu binh thuong
[2-4]. Cac nhom thudc phd bién dugc su
dung trong diéu tri va kiém soat bénh tiéu
duong nhu nhém Sulfonylurea c6 tac dung
kich thich san xut insulin; nhém Bigunamid
lam giam d& khang insulin & co va gan hay
nhom trc ché men a-glucosidese — Acarbose.
Tuy nhién cac tac dung phu khong mong
mudn cho bénh nhan tiéu duong khi didu tri
cdc nhom thude nay biéu hién rat rd rét nhu
Sunfamit 1am ha dudng huyét qua thép,
Metfomin gy cam thiy chan an, réi loan tiéu
héa va nguy hiém nhit 1a nhiém toan acid
tactric, Glucobay anh huéng dén gan...[5].
Hau hét cac nhom thube ké trén déu 1a cac
thubc nhap khau dit tién, dé giam chi phi va
quan trong hon 14 dé tranh nhiing tac dung
phu cho ngudi bénh thi phuong phap diéu tri
tiéu duong dang rit dugc quan tim do 1a viée
str dung don 1¢ hodc két hop cac thuc vat cé
dugc tinh diéu trj tiéu duong [6-8]. R4t nhiéu
nghién ctru da tdp trung vao hudng nay va
cho két qua tich cuc, rAt nhiéu loai thuc vat
dugc phat hién trong dé co6 16 hoi, mét loai
cy rat phd bién trong cudc séng. Trong mot
khio sat ngdu nhién trén dbi twong tiéu
dudng béo phi cho thdy cin chiét gel 16 hoi
¢6 tac dung giam glucose trong mau va bénh
nhan c6 ddu hiéu giam can trong 8 tudn diéu
tri [9]. Cén chiét 16 hoi dung dé diéu tri trén
chudt gay tiéu duong type II cho két qua kha
bét ngd, lugng glucose mau giam rd rét ddng
thoi luong glycogen gan va insulin ting rd
rét [10-12]. Trong nghién ctru nay, kha nang
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kiém soat duong huyét cia cin chiét gel 16
héi dugc thir nghiém trén mé hinh chudt tiéu
duong gdy bénh bdi alloxan monohydrate
cling nhu anh hudng cua cin chiét nay 1én
enzyme thuy phan cacbohydrat cling duogc
khao sat.

2. CHUAN BI VA PHUONG PHAP

2.1. Chuén bj

Cdan chiét n-hexan (EH): 30 kg gel 16 hoi
dugc ngdm va chiét theo phuong phap [13]
thu duoc cin can chiét n-hexan (EH) va duoc
bao quan trong ti lanh & 4°C trong sudt qua
trinh tién hanh thi nghiém.

Hoat do enzyme o-amylase (Novozymes,
Sigma Aldrich, Dtc): enzyme duoc kiém tra
hoat d6 chinh xac trude khi tién hanh phan
ung [13].

2.2. Phwong phap thi nghiém

2.2.1 Khio sat kha niing trc ché enzyme a-
amylase ciia cin chiét gel 16 hdi

Kha ning tc ché su thity phan tinh bot cua
enzyme o-amylase boi cin chiét gel 16 hoi
duogc thuc hién theo phuong phap ctia Fennel
[13] hiéu chinh v&i tong thé tich 1a 500p1 hdn
hop phan tng, cin chiét duoc khao sat & cac
ndng d6 khac nhau véi ndng do cin chiét gbe

la 0,5 mg/ml:
Dich chiét 0-250
5% tinh bét trong dém photphat 100mld 100 pl
10 Tfml w-amylaze 25 ul
MaCl0,9% 0-300 pl
T &37°C, 4h

|

U trén d4 1 phit
l g 100 pl dung dich Tot
Po quang phd & & = 660 nm
Sau khi két thiic phan tmg, hdn hop dugc

do & budc séng 660 nm trén may quang phd

Biomate 3 (Thermo Scientific).



2.2.2 Khio siat ham lwong cin chiét n-
hexan trén chudt binh thwong

MJbi nhém thi nghiém gdm 2 chudt Swiss
khée manh. Trude khi tién hanh thi nghiém,
cho chudt nhin dn qua dém. Liéu thu nghiém
ting dan tir 50 mg/kg dén 450 mg/kg trong
lugng chudt, can chiét dugc pha vao 0,2 ml
nuée va cho udng véi lwong hing dinh mdi
1an 13 0,05 ml/10g cin ning, udng 2 lan/ngay
mdi 1an cach nhau 7 gio. Theo ddi tinh trang
chudt 3 ngay dau, sau d6 nghi mot ngay va
theo dbi chudt dén ngay thir 7 sau khi ubng
thube [14].
2.2.3 Khio sat kha niing ha dwong huyét
ciia ciin chiét gel 16 hdi

Dbong vat: 28 con chudt duc dong Swiss
khée manh khoang 8-9 tudn tuéi, co trong
luong tir 20-22 gram dugc chia lam 4 nhom
dé nghién ctru: nhém 1, nhéom ddi chimg
(chudt binh thuong), nhom 2 (chudt binh
thuong + udng cin chiét 16 hoi), nhém 3
(chudt gy bénh dai thao dudng biang cach
tiém dung dich alloxan monohydrate ndng
d6 120 mg/kg trong lugng chudt vao khoang
bung va duoc theo doi trong 7 ngay va khong
duoc diéu tri béng can chiét EH), nhom 4
(chudt bi giy bénh tiéu dudng nhu nhém 3
va dugc diéu tri bang can chiét 16 hoi). Kha
ning kiém soat duong huyét cua cin chiét 16
hoi duoc khao sat béng cach cho chudt bi
bénh udng (400 mg/kg trong lwong chudt)/
khéng duoc udng cin chiét 16 hoi. Chudt bi
bénh udng 0,2 ml/ngdy chia lam 2 1in mdi
14n 0,1 ml cin chiét 16 hoi trong 22 ngay diéu
tri. Trong lugng va dudng huyét chudt cach 5
ngdy dugc kiém tra mot 1in bang dung cu
kiém tra duong huyét cim tay (ACCU chek
performa, Roche, Puc) lac trude khi cho dn
sang.
3. KET QUA VA THAO LUAN
3.1 Khéo sat kha ning tc ché enzyme a-
amylase ciia ciin chiét gel 16 hdi

Kha ning ¢ ché enzyme a-amylase in
vitro ctia can chiét EH tir gel 16 hoi duoc
trinh bay ¢ bang 1 va hinh 1.

Bdng 1: Kha ndng ikc ché ciia can chiét gel
16 hgi voi enzyme a-amylase

N(“)ng do Phén trim tre ICs
ciin chiét ché (ng/ml)
(ng/ml) enzyme o-
amylase (%)
0 0

50 21,01 £0,91

100 23,90 +£ 0,65

200 29,38 +£0,16 44733

250 35,65+ 0,48

275 38,44 £ 0,43

Kha ning trc ché enzyme o-amylase ctia cin
chiét EH tuyén tinh v6i ndng d6 cao, khi ting
ndng do can chiét thi kha ning wrc ché enzyme
o-amylase ting. Phin trim trc ché enzyme cta
can chiét EH tir 21-38%. Khoang cach gitta cac
ndng d6 1a twong dbi cao (50 -275 pg/ml)
nhung sy khic biét gitta phan trim @c ché
enzyme lai khong duoc thé hién rd rang. N-
hexan 132 mot dung moéi kém phan cuc nén cac
hop chét tap hop trong can chiét EH hau hét 1a
cac hop chit khéng hodc it phin cuc, co thé
thiy rang cac hop chét ndy it gdy kha ning trc
ché enzyme a-amylase.
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Hinh 1: Moi twong quan giita nong do can
chiét EH khdo sdt voi phan tram vrc ché hoat

dong cua enzyme a-amylase.
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Puodng tuyén tinh dung duogc thiét lap biéu
di®n twong quan gitta ndng dd cin chiét va
phan trim e ché enzyme a-amylase, phuong
trinh tuyén tinh dua ra 1a y = 0,075x + 16,45
(R? = 0,968). C6 thé suy ra gia tri ndng do c6
kha ning e ché 50% 1a 447,33 pg/ml.
3.2 Khéo sat ndng d¢ ciin chiét n-hexan an
toan trén chugt binh thwong

Khi cho chudt udng cin chiét & ngay dau
tién, chudt trong cac nhom it hoat dong,
nhung khong cé biéu hién mét méi. Ngay
tiép theo chuot hoat dong nhanh nhen hon va
an udng binh thudng, chudt & cac nhom déu
di dai tién nhung hoi 16ng, quan sat mau sic
phan c6 mau xanh den vi can chiét EH co
mau xanh. Ngay thir ba, cadc nhoém chudt hoat
dong an udng va bai tiét binh thuong. Khong
c¢6 chudt nao chét trong 3 ngay dau. Trong 7
ngdy theo ddi tiép theo, chudt déu khée manh
0 cac nhom co n(‘Sng do6 50, 100, 200, 300 va
400 mg/kg trong lugng; chudt co biéu hién 1
do, hoat dong kém, it kéu bit dau xuit hién

vao ngay thir 5 & nhém chudt duge cung cap

450 mg/kg trong luong nhung khong thiy
hién tuong tir vong ¢ ngay thir 7. Nhu vay
lidu lwong can du kién dung trén chudt 1a 400
mg/kg trong lugng chudt (twong duong véi 8
mg cin chiét/ngay).
3.3 Khao sat kha ning ha duwdng huyét cia
ciin chiét gel 16 hoi

Sau 7 ngay tiém dung dich alloxan
monohydrate, tién hanh kiém tra trong luong
va ndng d6 duong huyét chudt & mdi nhom,
cac chi sb duogc trinh bay trong bang 2. Két
qua cho thiy ndng do duong huyét cua cac
nhom chudt 3 va 4 khi tiém thude alloxan
monohydrate ¢6 su khac biét ro rang, tu 7,04
(mmol/L) va 7,09 (mmol/L) Ién 25,09
(mmol/L) va 24,71 (mmol/L), ting gip 3.5
1in; dong thoi trong lwong cua chudt trong
nhom 3 va 4 cling tang nhanh hon (>1,4 g) so
v&i nhom chudt khong giy bénh 1a nhém 1
va 2, nguyén nhin cé thé do tac dung cua
thubc toi cac té bao tuyén tuy giy nén rdi
loan trong co thé chudt dan dén su tang vot

vé trong lugng chuot.

Bdng 2: Su thay d6i dwong huyét va khoi leong ciia cdc nhém chudt

sau khi tiem/ khong tiém alloxan monohydrate.

A Ngay 0 Ngay 7
Nhoém chugt - _ — - _ —
i N Nong d¢ duwong Khoi lwgng Nong d¢ duwong Khoi lwgng
thi nghiém P . M .
huyét (mmol/L) chudt (gram) huyét (mmol/L) chudt (gram)
Khong tiem 1 7,13 +£0,17 21,58 £0,92 7,17 0,27 21,93 £0,93
thube 2 7,06 + 0,33 21,64 0,83 7,2 +0,18 22,07 0,85
i 3 7,04 + 0,37 21,48 £0,77 25,09 +£0,70 22,81 +0,61
Tiém thuoc
4 7,09 £ 0,18 21,64 0,83 24,71+ 0,95 23,04 £0,95

Trong 22 ngay diéu tri tiép theo, chi sd
dudng huyét cua cac chudt & nhom 1 kha én
dinh chi dao dong tir 7,13 mmol/L dén 7,2
mmol/l, ddng thoi trong lwong chudt ting
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dan trong cac lan kiém tra (1,8 g sau khi két
thac thi nghiém), trong khi d6 luong duong
nhéom 2 (chudt binh
thuong va duoc ubng can chiét EH) lai ¢6 xu

huyét cua chudt &



huéng giam nhe 6% (tir 7,2 mmol/L xudng

con 6,77 mmol/L) sau hon 3 tudn dung cin

chiét, bang 3.

Bdng 3: Chi s6 duwong huyét va trong lwong chudt trong 22 ngdy thi nghiém

Chi s6 dwong huyét (GL) va khoi lwong chudt (BW) 6 cac ngay theo doi

Nhém Ngay 1 Ngay 5 Ngay 10 Ngay 15 Ngay 22
GL BW GL BW GL BW GL BW GL BW
7,11 21,92 7,1 22,35 7,06 22,84 7,01 23,18 7,17 23,72
+0,24 +£0,93 +£0,23 +£0,96 +0,35 +£0,75 +£0,29 +£0,79 +£0,25 +0,73
7,06 22,07 6,79 22,55 6,74 23,05 6,84 23,56 6,77 23,99
2 +0,28 +0,85 +0,5 +0,78 +049 +0,77 +£0,51 +£0,76 +0,32 +0,7
25,06 22,81 26,18 24,55
3107 £06l £075 2067 - - - - -
2471 23,04 19,16 22,84 17,57 21,71 18,03 21,48 15,07 21,16
4 +0,95 +0,82 +=1,13 0,85 +0,97 +=1,06 1,49 +0,71 +=1,43 +1,07

Chuot & nhom 4 1a nhom bi bénh va duoc
diéu trj bang can chiét EH; két qua cho thiy
trong qua trinh diéu tri, chi s§ duong huyét
c6 thay dbi theo chiéu hudng tich cuc; ngay
dau tién khi bit diu diéu tri, chi sé duong
huyét cia chudt rat cao 24,71 mmol/L nhung
sau 10 ngay diéu trj chi s6 giam 28,9% con
17,57 mmol/L nhung trong luong co thé
giam duoc 5,8% so voi ngay dau diéu tri,
nhung dén 1an kiém tra tiép theo mirc dudng
huyét lai c6 xu huéng ting lén (18,03
mmol/L) va c¢6 ddu hiéu giam trong nhiing
ngdy diéu tri cudi 15,07 mmol/L, két qua nay
cling trung hop voi mot thi nghiém trén mo
hinh chuét tiéu duong di dwoc nghién ctru
cia modt s tac gia khac [10-12, 15-16].
Trong khi d6 két qua kiém tra & nhoém 3
(chudt bi bénh va khong duoc didu trj), chi sb
dudng huyét ting va khong c6 déu hiéu suy
giam trong 5 ngdy dau diéu tri dong thoi
trong lugng chudt ciing ting dang ké 22.81 g
trong nhitng ngay dau va 24,55 g & ngay do

thir 5, ddng thoi xuét hién chudt tir vong &

ngdy thtr 7 va dén ngay thtr 10 thi khong con
chudt ndo sbéng sot & nhom kiém ching nay.
Trong ca qué trinh didu tri 22 ngdy, cho thiy
kha ning ha duong huyét cua can chiét n-
hexan tur gel 16 hoi dat duoc 39% d(‘Sng thoti
trong lugng co thé chudt ciing giam 8,16% so
v6i thoi diém gdy bénh tiéu dudng ban dau,
day 1a mot sd liéu tuy khong cao nhung ciing
cho thiy gel 16 hoi cua Viét Nam ciing co
kha nang lam gidm lugng glucose trong mau
ctia chudt va hi vong thuc vat nay cling cho
két qua tét trén cac bénh nhan dang & giai
doan 2 tiéu duong. Trong nhiing nim gin
day, c6 rat nhiéu cong trinh nghién ctru céng
bd cac thuc vat c6 kha ning kiém soat duong
huyét nhu qua cdy nhau, cac bd phin cua ciy
6i, hat nho... déu c6 hiéu luc trén 50% [17-
20], chiing déu 1a nhiing thuc vat gin giii véi
con nguoi va 16 hdi cling vay, day la mdt
huéng di méi nhim thay thé dan cac thudce
tiéu duong téng hop giy tac dung phu manh
cho bénh nhan.
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Loi cdm on: Xin cam on Trung tim HO
tro' Nghién ciru Chau A da hd tre cho dé
tai nay dwgc hoan thanh.
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