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Toém tit

Nghién ciru nay dugc tién hanh véi muc tiéu danh gia tac dung ha lipid méau ciia mét sé cao chiét cdn 45% tir duge liéu
nhu: 14 nhat nguyét, bao hoa thanh long, cu Yacon, 14 vong cach va clic hoa vang trén mé hinh chuét gay tang lipid méu ndi
sinh bang tyloxapol. Dugec li¢u duge xay nho va chiét xuit theo phwong phap chiét ngém kiét voi ethanol 45% theo ti I¢ 1 :
15 (khm lugng : thé tich). Chudt dugc gay ting lipid méau bing cach tiém tinh mach dudi Tyloxapol liéu 250 mg/kg va dugce
cho udng cao chiét ethanol 45% tir 14 nhét nguyét liéu 0,42 va 0,84 g/kg; bao hoa thanh long liéu 1,83 va 3,66 g/kg; cu Yacon
lieu 1,42 va 2,84 g/kg; 1a vong cich liéu 1,30 va 2,60 g/kg; cic hoa vang 2, 15 va 4,30 g/kg va atorvastatin heu 0,064 g/kg.
Tat ca céc lieu trén déu thé hién tac dung ha triglycerid, cholesterol toan phin trong huyct twong chut. Cao cdn 45% tir 1a
nhat nguyét dugc chon lam cao chiét tiém ning {trong thyc nghi¢m thir tac dong trc ché HMG - CoA reductase theo huéng
giong statin. Cao con 45% tir 1a nhét nguyét & lidu 0,42 g/kg va 0,84 g/kg cho tic dung trc ché HMG - CoA reductase twong
tir thude déi chiéu atorvastatin.

Tir khéa: Nhat nguyét, Thanh long, Yacon, Vong cach, Cic hoa vang, Tac dung ha lipid mau.

Summary
Anti-Hyperlipidemic Effect of some Medicinal Plants on Tyloxapol - Induced Hyperlipidemia in Mice

The study aims to investigate the anti-hyperlipidemic effect of 45% ethanol extracts from five medicinal plants:
Pseuderanthemum palatiferum (Nees) Radlk leaves, Hyvlocereus undulatus flowers, Smallanthus sonchifolius fruits, Premna
serratifolia Linn leaves and Chrysanthemum indicum flowers on tyloxapol - induced hyperlipidemic model in Swiss mice.
Medicinal plants (MP) were extracted using 45% ethanol as a solvent (MP : water = 1 : 15). Hyperlipidemia in mice was
induced by a single intravenous tail injection of 250 mg/kg of tyloxapol. Extracts from P. palatiferum leaves (0.42 and 0.84
g/kg), H. Undulatus flowers (1.83 and 3.66 g/kg), S. sonchifolius fruits (1.42 and 2.84 g/kg), P. serratifolia leaves (1.30 and
2.60 g/kg), C. Indicum flowers (2.15 and 4.30 g/kg) or Atorvastatin (0.064 g/kg) were orally administered after tyloxapol
injection. The results showed that treatment with all studied extracts were effective in reducing total cholesterol and
triglyceride levels. Besides, the extracts of P. palatiferum was further used for lipid metabolism study by inhibition of HMG-
CoA reductase activity. The present study explores the HMG - CoA reductase inhibitory effect of extracts from leaves of P.
palatiferum (0.42 and 0.84 g/kg), such effect was similar to a reference drug Atorvastatin.

Keywords: Pseuderanthemum palatiferum (Nees) Radlk, Hyvlocereus undulatus, Smallanthus sonchifolius, Premna
serratifolia Linn, Chrysanthemum indicum, Hiperlipidemic effect.

1. it vén dé

Theo théng ké ciia By Y té Viét Nam, bénh tim
mach lién quan dén hon 30% tdng ca tu vong toan
qudc (khoang 200 nghin nguoi) - gap d6i cac bénh
ung thu [1] Céc nghién ciru khoa hoc da chimg
minh moi lién h¢ chat ché gilta cac bénh ly tim
mach voi r01 loan chuyen hoa lipid; la nguyén
nhan tryc tlep dan dén xo vira dong mach, tai bién,
nhdi mau co tim... [2]. Réi loan lipid mau gop
phan giy ra khoang 56% bénh t,hleu mau tim cuc
bo va 18% dot quy. Du doan dén nam 2030, hon
222 trleu nguoi sé tr vong do xo vira dong mach
[3]. R6i loan lipid méu 1a sy gia ting nong do
cholestetol toan phan, trlglycerld lipoprotein ty
trong thip (LDL-C) va glam nong do lipoprotein
ty trong cao (HDL-C) so v&i mirc binh thuong.
Can bang ndi mdi cholesterol giir vai trd quan
trong trong viéc duy tri mac lipid trong mau nén

con duong hp thu cholesterol dugc thira nhén 1a
mot can thlep dugc ly trong diém cho muyc tiéu
diéu tri roi loan lipid mau [4],[5]. Céac thuoc ha
lipid trong y hoc hién nay mang lai hiéu qua t6t va
tac dung nhanh nhung gid thanh cao; thuomg co
mét sO tac dung phu dén gan va co... va duoc
chong chi dinh st dung lau dai [6]. Do do, xu
hudng stir dung duoc liéu trong liéu phap diéu tri
ngay cang dugc quan tim rong rai. Viéc nghién
clru tim ra cac thude hd tro diéu tri hay du phong
céc bénh vé r01 loan lipid mau tir nguodn duoc ligu
trong nude 1a van dé c6 tinh cap thiét.

Nhit nguyét (Pseuderanthemum palatiferum
(Nees) Radlk) co tac dung diéu tri huyét ap, tiéu
chay, viém khop, bénh da day, tri, ung thu rudt
két, tiéu duong, viém than... Cao 14 chiét tir con
80% & lieu 250 mg/kg ¢6 tac dung ha glusose
huyét tét hon thude déi chiéu Glibenclamid, lam
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ting HDL, giam cholesterol tong, triglycerid,
LDL, BUN va ALP ¢ chudt bi tiéu duong [7].
Mot s6 thanh phan cia ciy nay dugc phét hién 1a
apigenin, flavonoid, kaempferol, saponin,
triterpenoid, stigmasterol, p-sitosterol, phytol,
acid salicylic va acid palmitic [8]. Bao hoa
thanh long (Hylocereus undulatus) co tac dung
ha duong huyet loi tiéu, giip mau lanh vet
thuong, khing viém phé g quan khang viém hach
bach huyét thé lao, lao phoi va giai rugu [9]. Cac
phén tich hoa thuc vit cho thay hoa thanh long
chira ba loai glycosid mdi (chat nguyén sinh A, B,
C) va cac hop chat tir flavonoid [101,[11]. Ca
Yacon (Smallanthus sonchifolius) chira nhiéu
thanh phan nhu: duong (fructose, glucose, va
sucrose), inulin, phenolic, flavonoid... Cao nudc
tir ré va cu chira tri dai thao duong giy ra bai
Streptozotocin liéu 60mgfkg, lam giam duong
huyét, cholesterol tong, giam VLDL, LDL va
triglycerid & chudt bi tiéu duong, diéu hoa réi
loan lipid méu, giam ALT [12] Vong cach
(Premna serraafolaa Linn) ¢6 ham lugng
polyphenol va flavonoid cao, sir dung lam thude
trong Dong vy, dung sudi Am, nhuan trang, thong
khi, thu;u mau, sot, lam se, ngot nhiét, viém,
thude bo tim... [13]. Vo bot cua cdy Vong cach
c6 thé 1am ha cholesterol trong huyét tuong va
LDL do ché d6 @n giy ra & md hinh thd ting
cholesterol twong duong Atorvastatin [14]. Ciac
hoa vang (Chrysanthemum mdtcum) 1a cay thube
phd bién trong v hoc co truven diéu tri chong
mat, cac triéu chirng ting huyét ap, viém ph01
viém dai trang, nhiét miéng, mun nhot va s6t.
Cac chat adenin, cholin, stachydrin, vitamin A va

tinh diu duoc tim thiy trong hoa. Cao chiét
ethanol tir ctic hoa vang duge xir 1y bing enzym
hdé trg giam cén va nong do triglycerid,
cholesterol toan phan, LDL-C va leptin [15]. )

Tir 6, muc dich ciia nghién cru nay nham
sang loc duoc liéu tiém ning c6 tac dung ha lipid
mau, dinh hudng san xuat ché pham trong hé trg
diéu tri bénh rdi loan chuyén hoa lipid.

2. Pbi twgng va phuong phap nghién ciru

2.1. Doi twgng nghién ciru

La nhdt nguyét (Pseuderanthemum
palatiferum (Nees) Radlk), bao hoa Thanh long
(Hylocereus undulatus), cia Yacon (Smallanthus
sonchifolius) 14 vong cach (Premna serratifolia
Linn) va cuc hoa vang (Chiysanthemum indicum)
dugc thu hoach & Pik Lik, Lao Cai vao thing 3 -
4/2021, dugc Bo moén Tai nguyén Dugc ligu -
Trung tim Sdm va Duoc li¢u thanh pho Ho Chi
Minh dinh danh va lru mau. Nguyén liéu sau thu
hoach dugc rira sach, cét lat phoi kho duoi diéu
kién anh ndng mat troi va xay nho thanh bot co
kich thudc qua ray 2-3 mm dé tién hanh chlet cao.

Céac duoc ligu déu dat tiéu chuan vé do am va
tro toan phan theo Dugc dién Viét Nam V. Bot
duge liéu dugc chiét ngam kiét vdi ethanol 45%
(ti 1€ 1:15) va dugc c6 giam ap hodc ¢d cach thuy
cho cao chiét con voi do 4m dat thé chat cua cao
dic (<20%). Liéu thir in vivo cua cac cao chiét
duge quy theo lugng cao di trir Am.

Dya vao kinh nghi¢m dan gian va hi¢u suat
chiét xudt; lidu thir nghiém Dmax va LD, cua
tung cao chiét, ngh1en ctru chon liéu thr nghlf;m
cua tirng cao chiét twong duong 2,5¢g, 5gvall g
dugce liéu dugc trinh bay nhu Bang 1.

Bang 1. Liéu thir nghiém an toan duoc Iy cua cao chiét

Liéu thir nghi¢ém an toan (D)da trir am

Mau cao chiét Dinax LD, Twong dwong 2,5g Twongdwong5g = Twong dwong 10

(g cao/kg) (g cao/kg) dwge ligu kho dwgc liéu kho g duge ]u;u khé

tuyét doi tuyét doi tuys;t doi

Nhiét nguyét 13,74 0,42 0,84
Thanh long 13,00 - 1,83 3,66
Yacon 37,19 1,42 2,84 -
Vong cach 31,25 - 1,30 2,60
Cuc hoa vang 29,94 - 2:15 4,30

2.2. Dong vat thur nghiém

Chudt nhat trang duc (chﬁng Swiss albino, trong
lugng trung binh 25 g + 2 g) dugc cung cap boi
Vién Vic xin va Sinh pham Y té Nha Trang. Chut
duogc nudi trong dleu kién 6n dinh vé ché do chJeu
sang (12 gio sang/tdi), dinh dudng va dugc dé 6n
dinh 1 tudn trude thue nghiém. Thé tich cho chudt
udng hay tiém phiic mac la 10 mL/kg thé trong
chudt. Cac thi nghiém trén dong vét nghién clru

dugc thuc hién theo “Hudng dan thir nghlem tién
lam sang va lam sang thudc dong y, thude tir duge
lidu” cia By Y té (ban hanh kém theo quyét dinh s6
141/QD - K2DT ngay 27/10/2015.

2.3. Thuéc thir nghiém

Tyloxapol (Triton WR-1339); Atorvastatin;
S-nicotinamide adenine dinucleotide phosphate
tetrasodium (NADPH, dang kha); D.L-
dithiothreitol; D,L-3-hydroxy-3-methylglutaryl-
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Coenzym A sodium salt (HMG-CoA) (Sigma-
Aldrich, M¥), cac by kit dinh hrong trlglycerld
cholesterol (Human Co. Ltd., M§) va mdt s6 dung
mdi héa chit duge ding trong phong thi nghiém.

2.4. Phweong phap nghién ciru

2.4.1. Mo hinh gdy tang lipid mau ndi sinh
bing tyloxapol

Phuong phap dugc thuc hién theo Goldfarb

va cs. két hop véi phéac @b du phong trong mo
hinh gdy ting lipid mdu ndi sinh bing
tyloxapol [16],[17]. Chudt duge chia 16 theo
Bang 2 va uong duy phong mau thi trong 7
ngay, cho nhin déi 16 gio trude khi giy ting

lipid mau. Ngay 7, tlen hanh tiém tinh mach
dudi (i.v) tyloxapol lidu duy nhat 250 mg/kg
thé trong. Chudt dwgc cho uéng cc cao chlet
sau 1 gio; 9 gio va 23 gid sau tiém.
Atorvastatin 0,064 g/kg dugc cho uong lic 9
gio va 23 gio sau tiém. Cho chudt nhin déi qua
dém; 24 gio sau khi tiém tyloxapol, 1iy mau
dinh luong triglycerid va cholesterol toan phan
bang b6 Kit dinh lugng triglycerid, cholesterol
toan phan cua Human Diagnostic Ltd.Co (Dtc).
1301 v6i cao chiét tiém ning thi tiép theo sau do
tién hanh tach gan dinh lugng hoat tinh HMG -
CoA reductase.

Biing 2. Thiét ké thi nghiém gdy ting lipid méau néi sinh bing tyloxapol

Nhém o Nhém N
binh thong ok bénh 1y Liviwe18)
Tyloxapol Ching sinh ly Tyloxapol Chirng bénh ly
) A A +) Cao nhit nguyét 0,42 g/kg
Cao bt ngmykt. 0,84 glkg Cao nhit nguyét 0,84 g/ke

Cao thanh long 3,66 g/kg

Cao Yacon 2,84 g/kg

Cao vong cach 2,60 g/kg

Cao cic hoa vang 4,30 g/kg

Cao thanh long 1,83 g/kg
Cao thanh long 3,66 g/kg
Cao Yacon 1,42 g/kg

Cao Yacon 2,84 g/kg

Cao vong cach 1,30 g/kg
Cao vong cach 2,60 g/kg
Cao cuc hoa vang 2,15 g/kg
Cao cuc hoa vang 4,30 g/kg
Atorvastatin 0,064 g/kg

Tyloxapol (-): khong tiém tyloxapol; Tyloxapol (+): tiém tyloxapol.

2.4.2. Phuong phap tao hén dich protein tir
gan chudt nhit va dinh lwong hoat tinh HMG-
CoA reductase: ’ )

Phuong phép tao dich dong thé dugc thyc
hi¢n dya trén mé ta cua Hirangi D. Patel va cs.
v&i mot s6 sy thay ddi cho phi hop véi diéu kién
thi nghiém theo Truong Pinh Phudc va cs.
[18],[19].

Nguyén tic: HMG - CoA va NADPH dugc
chuyen thanh mevalonat va NADP" dudi su
xuc tac cuia HMG-CoA reductase. Lugng
NADPH con lai dugc xdc dinh dya vao
phuong phap hap thu phan tr UV - Vis & 340
nm sau 5 phat phan ung Su e ché HMG -
CoA reductase lam giam téc d6 oxy hoa
NADPH [19].

HMG - CoA reductase
HMG CoA +2 NADPH+2H" —— 5 Mevalonat + 2NADP" + CoASH

Tién hanh: Chudt nhit trang dyc, trong luong
30 + 2 g duge cho nhin do6i 24 gio trude khi bit diu
thi nghlem. Sau do, chudt dugc giy mé bang da
CO,, ¢d dinh trén ban mo, bom rira lam sach mau
va dich trong gan biang dung dich NaCl 0,9%. Gan
tach nhanh, cho vao dung dich sucrose 0,25 M lanh
0 - 4°C , rira sach mdu. Pua mé gan da xac dinh
khéi lu’ong vao 6ng thuy tinh, bd sung dung dich
sucrose 0,25 M lanh (4 mL/1 g m6 gan). Dong the
héa miu mé trong 1 phut (khoang 20 gidy 1 l4n,
sau do ngung 10 gidy de tranh enzym bj mat hoat
tinh boi nhiét, lap lai 3 1an). Ly tam dich dong thé
lan 1 & 0 °C trong 15 phut véi lyc ly tim 5000 G /

phit, bo can, thu dich. B6 sung 0,1 mL dung dich
Cg(;lz 88 mM trén moi 1 mL dich thu duoc, lac déu,
dé 6n dinh trong 5 phut 0 0-4°C. Ly tam lan 2 &
0°C trong 35 phat véi lyc ly tam 13.500 G/ phit, bo
dich thu cin. Hoa tan cin trong dung dich bao quan
enzym dung dich dém pH 7,5 (Tris HCI 0,1M;
EDTA 1 mM; NaCl 75 mM). Cin duge dong the
héa (20 gidy), thu dugc dich mo dong nhat, bao
quan 6 0 - 4°C.

Dinh lwopng HMG - CoA reductase in vitro:
Hén hop phan tmg gém 30 ul NADPH 5 mM, 30
ul HMG-CoA 1 mM, 10 pL dithiothreitol 1mM,
50 pL Atorvastatin hoiic cao chiét. Thém dlch
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dong thé enzym va dém Tris (pH 7 4) thanh 1 ml
U 37°C va do dd hip thu & budc song 340 nm
bing may do quang UV - Vis Unicam (HE A - 10
SY vision 32 Software, thermo Spectrorius) sau 5
phut phan ng. M3di ndng dd mau duoc thyuc hién
lap lai 3 lan.

Hoat tinh (rc ché enzym dugc tinh theo
cong thic:

% trc ché = [(AOD chirng - AOD thir ) /AOD
churng] x 100

Dura vao % trc ché, xiy dung phuong trinh hon
quy va udc lugng gia tri ICsy cao chiét tai ndng
dd c6 hoat d0 HMR - CoA reductase bang 50%
s0 v&i chirng.

Dinh lugng HMG - CoA reductase in vivo:
Hén hop phan ng gdm 30 pl NADPH 5 mM,
30 ul HMG-CoA 1 mM, 10 ul dithiothreitol
ImM. Thém dich dong thé enzym twong (ng
Img va dém Tris (pH 7,4) thanh 1 ml. U 37°C

va do do hap thu & budc séng 340 nm sau 5 phit
phan tng.

Hoat tinh (rc ché enzym thé hién théng qua do
giam ham luqng NADPH sau 5 phut, so sanh sur
khac biét d6i véi cac 16 chudt thir nghiém.

AOD OD 5 phat = OD 0 phat

2.4.3. Phan tich thong ke:

Cac két qua trong cac thir nghiém duoc biéu thi
bang sd trung binh M + SEM (Standar Error of The
Mean: sai s0 chuén cua gia tri trung binh) va xir ly
két qua thong ké dwa vao phép kiém t-test hay One-
way ANOVA tlep theo sau bing phép kiém
Student-Newman—Keuls vl do tin cag 95% (p <
0,05) bing phin mém SigmaStat® ver. 4.0
(SYSTAT Software Inc., Richmond, CA, USA).

3. Két qua

3.1. Hiéu suat chiét va mat khoi leong do lam
khé cua cao chiét tir dwge liéu

Biing 3. Két qua mat khéi lugng do 1am kho cua cao chiét

MAu chiét P Am trung binh (%) Do 4m trung binh (%) ciia Hiéu suat chlet (%)
ciia duge li¢u cao chiét (P trir m)
La nhét nguyét 6,24 + 0,25 14,96 + 0,39 16,78
Bao hoa thanh long 11,92 + 0,51 14,72 £ 0,22 36,55
Cua Yacon 6,72 £0,01 18,27 £ 0,48 56,95
L4 vong cach 7,88 + 0,31 14,30+ 0,11 25,89
Cuc hoa vang 10,88 + 0,46 14,86 + 0,22 42,75

Tir két qua Bang 3 cho thiy d¢ 4 am cua 5 loai

dugc liéu khong qua 20% & dang cao dédc theo

dugce ligu dat yéu cau theo Dugc dién Viét Nam quy dinh (Duoc dién Viét Nam V - PL 9.6).

V khong qua 13%. P9 am cua cic cao chiét tur

3.2. Tdc dung ha lipid mdu ciia cdc cao chiét

Bing 4. Ham lugng triglycerid va cholesterol toan phan trong huyét twong chuét

Nhém Lo (n=10) Liéu thir nghiém (g/kg) | Triglycerid (mg/dl) Cholesterol (mg/dl)
Chirng sinh ly Nudc cat 118,6 + 4,38 79,5 + 4,30
Cao nhit nguyét 0,84 128.4 + 8,98 78,2 + 6,93
Binh thwiong Cao thanh long 3,66 120,1 +£9,23 85,3+ 2,85
Tyloxapol (-) Cao Yacon 2,84 146,6 + 13,75 89.4 + 6,66
’ Cao vong céach 2,60 83,8+227* 94,7 + 2 59**
Cao cuc hoa vang 4,30 1053 £3.55%* 95,9+ 5,17+*
Chirng bénh Iy Nudc cat 940,1 + 36,5* 3941+ 6,01*
Cao nhit nguyét 0,42 457,3 £ 11 38%# 234,3 + 8,12%#
: 0,84 428,8 £ 16,74*# 2479 +£ 11,39%#
s thiiihi 1o 1,83 681,3 + 25,67*# 2039 + 31 83*##
3,66 736,3 + 23,97*# 301,0 + 18,13%#
Bénh ly Can Yicon 1,42 456,6 + 24, 83*# 2480 + 10,40*%#
Tyloxapol (+) 2,84 4454 + 13 45*# 2329+ 10,91*#
Cao vong céch 1,30 663,5 + 11,65*%# 291,3 £ 15,15%#
£ 2,60 606,8 + 15,01*# 288,7 + 23,65*#
Cao cic hoa ving 2,15 568,0 +£ 9,92*# 241,8 + 13,90*#
430 565,3 + 4,51*# 2281+ 11,41*#
Atorvastatin 0,064 426,5 + 15,25%# 1949 + 7 90*#

*: Khdc biét dat y nghia thong ké so véi 16 chimg sinh ly (p < 0,001); **: Khdc biét dat y nghia thong ké so véi 16 chimg
sinh Iy (p < 0,05); #: Khac biét dat y nghia théng ké so véi 16 chimg bénh Iy (p < 0,001); ##: Khdc biét dat y nghia thing ké
so voi lo ching bénh Iy (p < 0,05).

Két qua Bang 4 cho thiy ham luo‘ng
triglycerid va cholesterol toan phin & 16

chudt tiém tyloxapol ting dat y nghia thong
ké so vai 16 chung sinh ly (p < 0,001). Ham
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lugng tnglycend va cholesterol toan phan &
16 chudt gay ting lipid mau bing tyloxapol
va dugc diéu tri bing atorvastatin licu 0,064
g/kg giam dat y nghia théng ké so voi 16
chu’ng tiém tyloxapol nhung chua hdi phuc
ve gié tri sinh ly (p < 0,001).

Cao chiét ethanol tir nhat nguyét liéu 0,84
2/kg; Bao hoa thanh long lleu 3,66 g/kg; Yacon
lidu 2,84 g/kg; vong cach liu 2. ,60 g/kg va cuc
hoa vang liéu 4,30 g/kg khong anh huong den
ham lrgng trlglycerld va cholesterol toan phan
trén 16 chudt binh thudng.

Nhit nguyét: L6 bénh ly udng cao chlet ethanol
45% tir nhat nguyét lidu 0,42 g/kg va liéu 0,84 g/kg
c6 ham lucmg triglycerid trong huyét tuong chudt
giém voi ty 1é giam lan luot 1a 51 ,36% va 54, 39%
va ¢6 ham lwong cholesterol toan phin giam vdi ty
1¢ giam lin huot 1a 37,1% va 40,55% dat y nghia
thong ké so so voi 16 chimg bénh ly (p < 0,001),
twong dwong thude d6i chiéu Atorvastatin liéu
0,064 g/kg nhung chwa hdi phuc vé gia tri sinh 1y (p
< 0,001). Khong ghi nhin sy khac biét dat y nghia
thdng ké giira cac liéu thir trong ciing loai cao.

Bao hoa thanh long: L6 bénh ly uong cao
chiét ethanol 45% tir bao hoa thanh long liéu 1,83
g/kg va hgu 3,66 g/kg c6 ham lugng tnglycend
trong huyét tuong chudt giam (21,68 - 27 53%)
va c6 ham lugng cholesterol toan phédn giam véi
ty 1€ giam lan lugt 1a 25,43% va 23,62% dat y
nghia théng ké so s0 voi 16 chung bénh ly (p <
0,001) nhung chua hoi phuc vé gia tri sinh ly (p<
0,001). Khong gh1 nhan sy khéac biét dat y nghia
thong ké gitra cac liéu thir trong cung loai cao.

Cu Yacon: L6 bénh ly udng cao chlet ethanol
45% tir cii Yacon liéu 1,42 g/kg va heu 2,84 g/kg
¢6 ham luong trlglycerid trong huyét tuong chudt
glam voi ty 1€ giam lan luot 1a 51,43% va 52,62%
va ¢6 ham hrgng cholesterol toan phén glam Vol ty
¢ giam lan luot 1a 37,07% va 40,9% dat y nghia
thong ké so so vai 16 chirng bénh ly (p < 0,001),
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tuong duong thude (101 chiéu Atorvastatin liéu
0,064 g/kg nhung chwa hdi phuc vé gia tri sinh ly (p
< 0,001). Khong ghi nhin sy khéc biét dat y nghia
thong ké giira cac lidu thir trong cung loai cao.

Vong cach: L6 bénh ly udng cao chiét ethanol
45% tir vong cach liéu 1,30 g/kg va lleu 2,60
g/kg c6 ham 1u0’ng trlglycend trong huyét tuong
chudt glam Vi ty 1é giam lan luot 1a 29,42% va
35,45% va ¢6 ham lugng cholesterol toan phin
glam vai ty 1€ giam lan luot 13 26,08% va 26,74%
dat y nghia thong ké so so véi 16 chlmg bénh ly
(p < 0,001) nhung chua héi phuc vé gia trj sinh ly
(p < 0,001). Cao chiét ethanol 45% tir vong cach
liéu 2,60 g/kg cho tac dung ha triglycerid dién
hinh h0°n va khac biét dat y nghia thong ké so vadi
liéu 1,30 g/kg (p 0,01, giam 8 55%)

Cic hoa vang L6 bénh ly udng cao chlet
ethanol 45% tir ctic hoa vang liéu 2,15 g/kg va heu
4,30 g/kg c6 ham luong tnglycerld trong huyét
tuong chudt glam vai ty 1€ giam lan leot 1a 39, 58%
va 39,87% va c¢6 ham luong cholesterol toan phéin
glam Vi ty 1§ giam lan luqt la 38,65% va 42,12%
dat y nghia thong ké 0 50 Vo1 16 chu’ng bénh 1y (p <
0,001) nhung chua héi phuc vé gia tri sinh ly (p<
0,001). Khong ghi nhin sy khéc blq:t dat y nghia
thong ke giira cac liéu thir trong cung loai cao.

Dura vao két qua thue nghiém trén tic dung ha
triglycerid va cholesterol toan phan so vdi cac
dugc liéu thir nghiém; ket hop vdi trir luong va
tinh kha thi trong trong trot san xudt, nhom
nghién ctru dinh huéng cao con 45% tir la nhat
nguyét lam cao chiét tiém ning trong thuc
nghi¢m thr tic dong wrc ché HMG - CoA
reductases theo hu'cmg glong statin.

3.2. Tac dong irc ché in vitro HMG - CoA
reductase ctia atorvastatin va cao chiét nhét nguyét

Atorvastatin ) .

Duong héi quy tuyén tinh thé hién su phu
thuée cua % uc ché hoat tinh enzym HMG vao
nong d atorvastatin dugc thé hién & Hinh 1.

y=20.62x+27.328 .
R?= 09875

15 2 25 35

Log [ Nong do atorvastatin ( ng/ml) |

Hinh 1. Pudng hdi quy tuyén tinh gitra % irc ché HMG- CoA reductase va log nong do atorvastatin
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Tir phuong trinh hdi quy tuyén tinh: y=20,62x + 27,328 véi R? = 0,9875; udc lugng duge ICs

tuong ung la 12,58 ng/mL.

Nhét nguyét
Bing 5. Tac dong irc ché HMG - CoA reductase in vitro ciia cao chiét nhat nguyét
Néng df cao chiét (mg/mL) AOD % ire ché
Chimg 0,048 + 0,002 -
8 0,026 + 0,001 45,83
4 0,030 + 0,003 37,50
2 0,031 + 0,002 35,42
1 0,036 + 0,005 25,00

Sau 3 lan 1ap lai thi nghi¢m, cao chlet nhat
nguyét & nong do cao nhat 8 mg/mL thé hién
tac dung trc ché HMG - CoA redutase in vitro
tuong dwong 45,83% (<50%) so voi ching

nén chua xac dinh dugc gia tri ICsy cua cao
chiét nay.

3.3. Tac dung wrc che in vivo HMG - CoA
reductase ciia cao chiét nhdt nguyét

Bing 6. Tac dung ciia cao chiét nhat nguyét trén hoat tinh HMG - CoA reductase in vivo

Nhom Lé thir nghiém (n=10) AOD
Binh thuémg: Chimg sinh Iy 0,034 + 0,005
: Ty::szz‘;lié') nhét nguyét 0,84 g/kg 0,029+ 0,004 (] 1433 %)
Bénh Iy: Tyloxapol = Chimg bénh Iy 0,064 + 0,006 ** (1 89,85 % )
*) nhdt nguyét 0,42 g/kg 0,032+ 0,002 ## (| 50,47% °)
sau 24 giy nhdt nguyét 0,84 g/kg 0,031 + 0,005 ## (| 51,57 % ")
Atorvastatin 0,064 g/kg 0,030 + 0,004 ## (] 53.30% %)

": khdc biét c6 y nghia thong ké so vdi 16 chimg sinh Iy (p<0,001); ##: khdc biét c6 y nghia thong ké so véi 16 chimg bénh Iy

(p<0,001); “: % do tang giam so vdi chug sinh ly;

Két gua Bang 6 cho thiy, sau 8 ngay sir dung
cao chiét con 45% nhat nguyét liéu 0,84 g/kg co
tdc dung lam giam hoat tinh HMG- CoA

reductase 14,33% nhung khong dat y nghia thong -

ké so voi 16 chirng sinh ly khong tiém tyloxapol.
L6 chirng bénh ly lam tﬁng hoat tinh HMG- CoA
reductase lén 89,85% dat y nghia thong ké so voi
16 chirng sinh ly (p < 0,001). O liéu 0,42 g/kg va
0,84 g/kg, nhat nguyét déu thé hién tac dong uc
ché hoat tinh HMG - CoA reductase va ¢ khac
biét dat y nghia thong ké so vai 16 bénh ly lan
luot 14 50,47% va 51,57% twong ty nhu thube ddi
chiéu atorvastatin 0, 064 g/kg, dua gia tri HMG -
CoA reductase tr vé gxa tri sinh ly binh thudng
va khong khac biét so v4i ching sinh ly. Nhu vay,
cao chiét con 45% tir nhat nguyét cé tac dung trc
ché HMG - CoA reductase theo hudng giong
statin tuong tu thudc d6i chiéu atorvastatin.

4. Ban luin

Tyloxapol duoc sir dung rong rai dé gay tang
llpld méu cdp tinh trén mé hinh dong vat nhim
sang loc céc loai thude ¢ tac dung trong chuyen
héa triglycerid va cholesterol. Tyloxapol trc ché
lipoprotein lipase lam irc ché sy oxy héa VLDL,

b 9% dp tang giam so vdi chimg bénh Iy,

ngan chin sy chuyén hoa llpld dén co quan; dong
thoi thuc day qua trinh téng hop cholesterol &
gan, ddc biét thong qua sy ting cuong hoat tinh
HMG - CoA reductase (ting 89,85% sq vo1 10
ching sinh ly), do d6 lam tang nong do
triglycerid va cholesterol trong huyét tuong.
Theo két qua nghién cru cua dé tai, sir dung
tyloxapol liéu tiém tinh mach 250 mg/kg thé
trong chuét dd lam ting dién hinh cac nong do
triglycerid va cholesterol toan phin trong huyét
twong; va hoat tinh HMG - CoA reductase trong
gan ting dat y nghia théng ké so vai 16 ching
sinh ly. Dong thoi, atorvastatin liéu 0,064 g/kg
cung €0 tac dung lam giam ham lugng triglycerid
va cholesterol toan phan trong huyét twrong; trc
ché HMG - CoA reductase in vivo (giam 53,30%)
S0 vai chu‘ng bénh 1y nén c6 thé dung lam thudc
ddi chiéu dé sang loc cac thude, duge liéu tac
dong theo hu'ong statin.

Tac dong xtc tdc cua HMG-CoA reductase
thé hién & viéc xuc tac phan (g chuyén HMG -
CoA thanh mevalonat dong thoi sir dung 2 phén
tt NADPH. Do d6, tién hanh do néng do
NADPH giam trong phan tng thé hién hoat tinh
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{rc ché HMG - CoA reductase. Thong thuong
trong cac té bao ddng vét c6 vii, enzym nay bi trc
ché bai cholesterol c¢6 ngudn gdc ngoai sinh va
san pham thodi hoa cua LDL théong qua thu thé
LDL. Cac chat Gtc ché canh tranh cua enzym,
dién hinh nhu nhém statin, lam giam biéu hién
cta thy thé LDL ¢ gan, do d6 1am tﬁng thodi hoa
LDL huyét twong va lam giam nong do
cholesterol trong huyét twong, mot yeu t6 quan
trong cua xo vira dong mach [19].

Tir két qua nghién cru, cao chiét ethanol 45%
tir nhat nguyét thé hién tac dung trc ché in virro
HMG- CoA reductase tuong duorng 45,83% ¢
lidu 8 mg/ml phan {mg, diéu nay co thé duoc giai
thich 1a cao chiét toan phan ethanol 45% chura thé
hi¢n tac dong rc ché HMG - CoA reductase dién
hinh trong khao sat in vitro so v6i chimg nén
chua xéc dinh dugc gia tri ICsocua cao chiét nay.
Trong thuc nghlem in vivo, cao nhit nguyét thé
hi¢n tic dung tc ché HMG - CoA reductase
tuong tur thuoe doi chiéu atorvastatin. Diéu nay
c6 thé 1y giai dya vao cac chit trong nhat nguy¢t
da chuyén hoa thanh cac hop chit thir cdp co tac
dung sinh hoc tror)g co thé. Flavonoid ching
minh lam giam sy tong hop cholesterol bing cach
uc ché hoat déng cia enzym acy]—rCoA
cholesterol acyltransferase (ACAT) trong té bao
HepG2 c¢6 vai tro lam gidm qué trinh ester héa
cholesterol trong ruft va gan. Qué trinh chuyén
hoa thir cap cua alcaloid, flavonoid, tannin va
saponin dugc chimg minh lam giam cholesterol
trong mau & chudt bi ting lipid mau tir cao chiét
ethanol tir 14 Solanum blumei 200 mg/kg thé
trong trong 14 ngay [20]. Theo Rahmania va cs.
(2017), quercetin and kaempferol c6 tac dong trc
ch¢ hoat tinh HMGR cao hon ca pravastatin va
quercetin. Hai chat nay c ché con dudng sinh
tong hop cholesterol ¢ cap d) mRNA [21]. Cao
nhat nguyét thir nghiém tac dung dugc ly ¢ 2 liéu
0,42 g/kg va 0,84 g/kg twong duong 2,5 va 5 g
duge ligu kho tuyét doi (< 1/10 Dmax = 13,74
g/kg). Thuc nghiém chimg minh cao chiét
ethanol 45% tir nht nguyét thé hién tac dung ha
lipid mau va {rc ché hoat tinh cia HMG - CoA
reductase & lidu 0,42 g/kg va 0,84 g/kg the trong
chudt. Két qua nghién ciru c6 s tuong ddng voi
cong bd ciia Padeea va cs., cao chiét ethanol 80%
tir 14 nhat nguyét sau 14 ngay diéu trj co tac dung
ha duong huyét, ha lipid mau, giam cac chi so
triglycerid, cholesterol tong va ting HDL-
cholesterol so v&i nhom ching mic be;nh tiéu
duong [7]. Dich chiét 14 nhat nguyét cé cac
glycosid va hgp chat phytosterol (stigmasterol va

B-sitosterol) [22], nhiéu thanh phin héa hoc duoc
phat hién la flavonoid, saponin, triterpenoid,
kaempferol, apigenin, phytol, acid palmitic va
acid salicylic [8]. Padeea va cs. da nghién ctru tac
dung ha lipid mau trén chudt bi déi thido duong
badi streptozotocm kaempferol c6 tic dung lam
giam nong d6 glucose, cholesterol toan phan
triglycerid, LDL-cholesterol va phuc hoi ham
lugng insulin; HDL-cholesterol trong huyét
twong chudt [7]. Flavonoid dugc ching minh la
chat chéng oxy héa manh cé tac dung bao vé té
bao va ngin ngira sy oxy hoéa cic lipoprotein ty
trong thap, glam cholesterol trong mau bﬁng cach
tc ché sy tong hop cholesterol va ting biéu hién
thu thé LDL, gitp phong ngira xo vira dong mach,
ngin chin su két tu huyét khéi, diéu hoa nhlp tim,
ngin ngira bénh dong mach vanh va nhdi mau co
tim. Cac phytosterol trong thién nhién thuong &
dang ester hodc glycosid (dé hoa tan hon), ¢ cdu
tric twong tu cholesterol. Nhiéu nghién ciu da
chimg minh phytosterol c6 thé giap klem soat
cholesterol bang cach c ché su hap thu
cholesterol ciia rudt, lam suy giam d6 tai hap thu
cua cholesterol vao méau va lam ha chi s6 lipid
méu [23],[24]. Vi thé, cao chiét ethanol 45% tir
Nhat nguyét thé hién tac dung ha lipid mau c6 thé
du doan nho tac dung ctia cac hop chét chinh nhu
flavonoid, phytosterol, kaempferol . ¢o trong
thanh phan cia 1i. Két qua nghién ciru s€ giup
dinh hudng sau hon cho cac nghién ciru tiép theo
cua cac hgp chét co tac dung sinh hoc trén bénh
canh rdi loan chuyén hoa lipid cua 14 nhat nguyét.
Yacon l1a mét loai dugc liéu c6 nhiéu tac dung
sinh hoc quy gia. Theo két qua nghién ciru, cao
chiét Yacon & hai liéu thir nghiém 1,42 va 2,84
g/kg (twong duong 2,5 va 5 g dugc li¢u kho tuyét
doi (< 1/10 Dmax = 37,19 g/kg) cho tac dung ha
TG (giam 51,43 - 52,62%), TC (giam 37,07 -
40,9%) so voi chirng bénh ly trong mé hinh ting
lipid mau & chudt nhit tring bang tyloxapol;
tuong dong voi nghién ctru cua Grethel T.C.D. va
c¢s. [12]. Thanh phan héa hoc trong cu Yacon ¢
su hién dién cac hop chét polyphenol gom céc
flavonoid, acid phenolic, acid chlorogenic, acid
caffeic, acid ferulic, a-pinen, caryophylen, y-
cardinen, carotenoid, anthraglycosid, triterpenoid,
hop chat polyuronlc va nhém hop chat
polysaccharid chu yéu la cac oligo-fructan (FOS)
[25]. PPARYy la receptor dugc hoat hoa bﬁng cac
chat kich thich tang sinh peroxisom, giir vai tro
diéu hoa cac chuyén hoa lipid. Sy tich tu céc té
bao md lam xuit hién chét ting sinh peroxisom,
kich hoat cic yéu t6 biét héa PPARy hoat dong
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ting so luong té bao mdé md. Honoré S.M. va cs.
di ching minh Yacon c6 tac dung giam md ndi
tang va phuc hoi thanh phan lipid huyét twong &
nhirng con chudt c6 ché do an giau chat béo, c6
tic dung giam trong luong co thé, nong do
triglycerid, cholesterol toan phan trong huyét
tuong chuft thong qua sy dieu hoa bieu hién
PPARy cua FOS [26]. Nhimg két qua nay cho
thiy FOS co tac dung chong béo phi thong qua
viéc {rc che sy biét héa te bao m& bang cach trc
ché biéu hién PPARy, do d6 tang cudng qua trinh
thoai hoa lipid va giam qua trinh tao lipid.

Cuc hoa vang la dugc li¢u lau doi, gin b6
voi nhidu linh vuc trong cude séng, c6 nhiéu
thanh phan héa hoc c6 hoat tinh sinh hoc cao. Tu
két qua thyc nghi¢m, cao chiét ethanol 45% tir
ctic hoa vang liéu 2,15 va 4,3 g/kg twong duong 5
va 10 g dugc liéu kho tuyét ddi (theo kinh
nghiém dan gian) deu cho tic dyng ha
triglyceride, cholesterol tong trong huyét tucmg
chudt. Dya theo nhiéu nghlen cltru gan day, co the
du doan tac dung ha lipid mau cua cac duoc ligu
trén dua vao cac flavonoid va ho'p chét ¢6 trong
ching. Thanh phin cia mang té bao c6 cac chat
lipid dé xay ra qua trinh peroxid hoa, tao ra
nhung goc ty do lam roi loan sy trao d6i chat
ciing din dén sy huy hoai té bao. Glutathion
peroxidase (GSH-Px) la enzym xic tac qua trinh
khur hydr0per0x1d hp1d bing glutathione, chong
lai tac ddng giy hai cta cac hydroperox1t ngi sinh;
catalase (CAT) lam nhiém vu bao vé té bao khoi
bi oxy hoa do cac loai oxy phan img (ROS) gay
ra. Yan va cs. da bao cao sy gia ting hoat dong
cua GSH-Px va CAT t:rong mau chudt uong cao
chiét nudc tir cic hoa vang lidu 2 g/kg lién tuc
trong 7 ngay. Cac hop chat quercetin, acid caffeic
va acid chlorogemc dugc phan lap tir dich chiét
metanol cua cic hoa vang. Mot so nghién ciu da
chirng minh quercetin ngan ngua peroxnd hoa
lipid va ton thuong mang bang cach {rc ché
cyclooxygenase (COX) va lipooxygenase (LOX)
[27],[28]. Do d6 co ché diéu hoa qua trinh
peroxid hoa lipid té bao c6 thé duoc goi y cho tic
dung ha lipid mau cta cao ethanol 45% tir cuc
hoa vang.

Thanh long va vgng cach co6 nhiéu hoat chit
sinh hoc tdt, dién hinh la flavonoid va glycosid
c6 tac dung chong oxy héa manh. Két qua nghién
ctru ghi nhan tac dung ha lipid mau cuia cao chiét
ethanol 45% tir bao hoa thanh long & liéu 1,83
g/kg va 3,66 g/kg (tuong duong 5 va 10 g dugc
li¢u khé tuyét doi va twong ng vai 1/6 va 1/3
LD, = 13 g/kg), 14 vong cach liéu 1,3 g/kg va 2,6

g/kg tuong duong tuong duong 5 va 10 g dugc
liéu kho tuyét doi (twong tmg voi 1/20 - 1/10
Dmax = 31,25 g/kg). Nghién ciru cua Mohd
Adzim Khalili R. va cs. cho thiy phenolic tong
c6 trong dich chiét trai Thanh long d6 la 46,06 +
1,77 mg GAE/100g (Gallic Acid Equivalent -
duong luong acid gallic) khéi lugng tuoi va hoat
tinh chong oxy hod Ia 76,10% va c6 tac dung ha
cholesterol mau trén chudt. Sau 11 tuan, ham
luong cholesterol mau giam mdt cach dang keé.
Thanh long do thé hi¢n kha ning chéng oxy hoa
cao va kiém soat tét luong lipid trong méu | 291].
Nghién ctru cua Prashant Y. Mali cho thdy bt vo
vong cach lam gidm cholesterol huyét thanh va
LDL ting trong ché d6 &n & md hinh tho ting
cholesterol, mirc d0 giam co thé so sanh voi
thudc ha lipid mau Atorvastatin [14]. Nghién ctru
khac trén mo hinh ting llpld méau do nicotin cho
thiy cao chiét methanol tir ré ciy vong cach heu
500 mg thé hién tic dung giam cac chi sb
cholesterol toan phan trlglycerld LDL ‘mdt cach
dang ké [30]. Flavonoid va cac acid phenolic
dugc xem la nguon khang oxy hoa va chong ldo
héa ty nhién, nhd cdu tric phéan tir c6 chira nhiéu
nhom hydroxy (OH") linh dc}ng, c6 kha nidng
trung hoa cac g tu do ndi ngoai sinh. Quercetm
va acid chlorogenic ¢ hoat dong chong lai cac
goc tw do, acid caffeic 1a mdt chat chong oxy hoa
phd bién trong gidi thyc vat. Thir nghiém in vitro
trén hoat dong danh bat goc tu do DPPH va kha
nang oxy hoéa khi sit FRAP giita 11 loai hop
chét flavonoid (cyanidin-3-O-glucosid, malvidin-

3-O-glucosid, delphinidin-3-O-glucosid,
peonidin-3-O-glucosid, pelargonidin-3-O-
glucosid, catechin, epicatechin kaempferol,

myncetm quercetin va quercetin-3-4-glucosid),
két qua phan I6n cac cip chat phat huy tac dung
cong huong ¢ thir nghiém FRAP [31]. Do do, tac
dung ha lipid mau cia cao chiét ethanol 45% tir
bao hoa thanh long va vong céch c6 thé dya vao
kha ning chong Xy héa cfng hudng cua cac hop
chat flavonoid co trong duoc liéu.

Theo céc két qua nghién ctru dugc, dé tai da
sang loc va chon cao chlet cdn 45% tir 1a nhat
nguyét lam cao chiét tiém nang do ¢0 tac dung ha
triglycerid, cholestesrol trong huyét tuong va cé
tac dong tc ché HMG- CoA reductase theo
hudng glong statin tuong tir atorvastatin.

5. Két ludn

Cao chiét ethanol 45% nhat nguyét, cu
Yacon, bao hoa thanh long, cuc hoa vang va
vong cach ¢ ca 2 lidu thir nghié¢m déu cho
thdy tac dung giam ham luong triglycerid,
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cholesterol tong trong huyét twong chudt trén Str dung cao chiét ethanol 45% tir nhat nguyét
mo hinh gdy ting lipd mau ngi sinh nhung lam cao chiét tiém nang dé thir nghiém va cho tac
chua phuc hoi vé mic binh thuong so véi  dung rc ché HMG - CoA reductase tuong duong
chirng sinh ly. thudc doi chieu Atorvastatin tir dugc li¢u nay.
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