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TOM TAT

Nghién ctru dwoc thue hién nhdm danh gia tac dung trc ché enzym HMG CoA reductase
va cholesterol esterase ctia cao khé Ia tra hoa vang (CKL-THV) trén thir nghiém in vitro.

Déi twong va phwong phdp nghién ciru: Cao khé 14 tra hoa vang, dat tiéu chuén co s&
(TC-CTHV-2021). Bénh gia tac dung trc ché enzym HMG-CoA reductase bang céch theo dbi
sw gidm do hdp thu NADPH tai buéc séng 340 nm. Béanh gia tac dung trc ché enzym
cholesterol esterase bang cach theo déi sw tao thanh p-nitrophenol tir p-nitrophenyl butyrat
tai bwroc séng 405 nm.

Két qua nghién cteu: Khi tdng nong dé ttr 12,5 ug/ml 1én 50 ug/mi, ti 16 (rc ché enzym
HMG-CoA reductase ctia CKL-THV tang ttr 26,5% lén 64,6%. Néng do trc ché 50% hoat tinh
enzym HMG-CoA reductase ctia CKL-THV la 36,37 ug/ml. Khi tdng néng dé tir 20 ug/ml 1én
200 ug/mi, ti 16 rc ché enzym cholesterol esterase clia CKL-THV tdng dan tw 14,4% lén
60,4%. Néng do trc ché 50% hoat tinh enzym cholesterol esterase la 158,5 ug/ml.

Két luan: CKL-THV c6 tac dung trc ché enzym HMG-CoA reductase (ICs, = 36,37 ug/ml)
va enzym cholesterol esterase (ICsy = 158,5 ug/ml) trong thtr nghiém in vitro.

Twr khéa: Tra hoa vang, camellia hakodae, HMG CoA reductase, cholesterol esterase.

IN VITRO ASSAYS OF THE INHIBITORY ACTIVITY ON HMG-COA REDUCTASE
AND CHOLESTEROL ESTERASE OF DRIED LEAF EXTRACT
OF CAMELLIA HAKODAE NINH
SUMMARY
This study was conducted to evaluate the in vitro inhibitory effects on HMG-COA
reductase and cholesterol esterase of the dried leaf extract of camellia hakodae Ninh.
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Subjects and methods: The dried leaf extract of camellia hakodae met internal quality
standards. The enzyme inhibitory effects were evaluated using UV-VIS spectrophotometry.
The inhibition of HMG-CoA reductase was assessed using a commercially available kit from
Sigma-Aldrich. The inhibition of cholesterol esterase was evaluated following the method of
Pietsch and Gutschow, with modifications by Brimo et al.

Research results: When the concentration of CKL-THV increased from 12.5 ug/ml to
50 ug/ml, the percentage inhibition of HMG-CoA reductase progressively increased from
26.5% to 64.6%. The ICs, value for HMG-CoA reductase inhibition by CKL-THV was
36.37 ug/ml. Similarly, when the concentration of CKL-THV increased from 20 ug/ml to
200 ug/mi, the percentage inhibition of cholesterol esterase rose from 14.4% to 60.4%. The

ICs, value for cholesterol esterase inhibition was 158.5 ug/mil.

Conclusion: CKL-THYV effectively inhibited HMG-CoA reductase and cholesterol esterase
in in vitro, with ICs, values of 36.37 ug/ml and 158.5 ug/mi, respectively.

Keywords: Yellow tea, camellia hakodae, HMG CoA reductase, cholesterol esterase.

1. DAT VAN BE

Réi loan lipid mau ngay moét gia tang, déc
biét & nhém nguoi tré tudi . Theo mét
nghién ctru dich té hoc toan cau vé réi loan
lipid mau ndm 2021, néng d6 LDL-
cholesterol tang cao trong huyét twong la
yéu t6 nguy co tlr vong thir 11 ndm 2007 va
tang 1én thr 8 vao nam 2019 @ Réi loan
lipid mau, dac biét la tang néng do6 LDL-
cholesterol trong huyét twong, 1a yéu té nguy
co chinh cla bénh tim mach 3. Nén tang
co ban diéu tri rdi loan lipid mau Ia tap luyén,
kiém soat can nang va dung thuéc. Méc du
hién nay c6 nhiéu nhém thubc dwoc st dung
dé diéu tri réi loan lipid mau, song tac dung
khéng mong muédn nhiéu, chi phi diéu tri cao
dan dén gap nhiéu kho khan. Truwdc thuc
trang do, trén thé giGi va tai Viét Nam dang
cé xu huéng nghién ctu va phat trién cac
thudc cé nguén gbc tov duoc liéu, véi muc
tiéu vira hiéu qud, an toan, gia thanh hop ly
lai c6 tac dung tét trong diéu chinh réi loan
lipid mau.

Cao kho chiét xudt twv 14 tra hoa vang
camellia hakodae Ninh (CKL-THV) dwoc bao

ché tai Hoc vién Quan y 1a mot ché phdm
tiém nang, da dwoc nhém nghién clru danh
gia tinh an toan va tac dung ha lipid mau
trén ther nghiém in vivo ¥ . Nhirng két qua
nay khong chi khéng dinh hiéu qua sinh hoc
ctia ché phdm ma con dat ra cau héi vé co
ché phan t&r dan dén cac tac dung nay, diéu
ma cac nghién ciru in vivo chuwa thé tra 1oi
dwoc. Do vay, viéc tién hanh nghién ctru co
ché tac dung cta CKL-THV trén in vitro tr&
nén can thiét. Nghién ciru dwoc thwc hién
nhadm muc tiéu: Danh gia tac dung e ché
enzym HMG CoA reductase va cholesterol
esterase cla CKL-THV trén th& nghiém in
vitro.

2. DOI TUQNG VA PHUONG PHAP
NGHIEN c(ru

2.1. B6i twong nghién ciru

* Ché pham nghién ctru: Cao kho 14 cay
tra hoa vang (camellia hakodae Ninh), bao
ché tai Hoc vién Quan vy, dat tiéu chuén co
s& (TC-CTHV-2021).

* Thiét bj: May quang phd ttr ngoai kha
kién UV-VIS Hitachi UH5300 (Nhat Ban),
may do pH Yamato MA500 (Sartorius, Blrc),
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may lac siéu am, model MH-010S (Trung
Quéc), may ly tam Centrifuge 5430
(Eppendorf, Dirc), ti &m FOC 120E (VELP,
Italya), t0 lanh am sau Haier Biomedical DW-
40W138J (Bwrc), can phan tich c6 do nhay
0,1 mg; can ki thuat (Sartorius, Brc).

* Héa chat: Triton-X100 (9002-93-1,

Shanghai), Na,HPO,. 2 H,O (Merk), p-
nitrophenyl  butyrat pNPB (2635-84-9,
Shanghai), acetonitril (75-05-8, Fisher),

nwdc siéu tinh khiét (7732-18-5, Merk),
cholesterol esterase (9026-00-0, Shanghai),
bd Kit danh gia tac dung e ché enzym
HMG-CoA reductase (CS1090, Sigma).

2.2. Phwong phap nghién cru

Nghién ctu tdc dung trc ché enzym
HMG — CoA reductase: Th¢ nghiém s
dung s dung bd Kit do hoat tinh enzym
HMG-CoA reductase cla Sigma-Aldrich
(CS1090 — Merk), dwa trén phép do quang
phd t& ngoai kha kién UV-VIS & bwéc séng
340 nm. Sy gidm doé hap thu ctia NADPH tai
buwéc song 340 nm sé phan anh qua trinh
chuyén d6i NADPH thanh NADP+ dudi tac
dong cla enzym, tlr dé gilup xac dinh dwoc
hoat tinh clia enzym va kha nang Gc ché
enzym ctia ché pham.

HMG-CoA
0 B 0 reductase 0 :
) : FNADPH 2 ———> 0 L A #NADP' + CoAsH
O/ \/l\/ \S-CoA 5 \/l\/ Ol
OH OH
HMG-CoA Mevalonate

Hinh 1. Phan rng thay phdn HMG-CoA béi HMG-CoA reductase

CLK-THV dwgc pha trong nwéc siéu tinh
khiét thanh cac mau thlr v&i néng do cudi
trong thtr nghiém la 50; 37,5; 25; 12,5 ug/ml.
Cac budc tién hanh dwgc lam trén da lanh,
hén hop phan &ng dwoc pha theo bang 1.

San phdm phan &ng dwoc cho vao cuvet
thach anh 1 ml réi dwa vao may quang phd
do dd hap thu & 340 nm, 37°C, chuong trinh
dong hoc, doc méi 10 giay trong 5 phat. Thiy
nghiém dwoc 1ap lai 3 1an & mdi ndng do.

Béng 1. Thanh phén cdc dung dich trong hén hop phan trng trong thir nghiém
ddnh gié tac dung trc ché HMG CoA reductase

Méu Thé tich (ul)
Dém 1x | Pravas | CKLTHV | NADPH | HVUG-CoA | HMGCoAR
Tréng 920 - - 20 60 -
Chitng &m 915 - - 20 60 5
Pravas 910 5 20 60 5
CKL-THV 910 - 5 20 60 5
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banh gia:

- Hoat d6 clia enzym dworc xac dinh theo cong thirc sau:

(AA340/ph(lt mau

Hoat d6 enzym =

- AA340/phﬁt tré’mg) X TV Unlts
12,44 xV x 0,6 X LP (

mgP

Units/mgP (umol/phut/mg-protein): 1 don vi s& chuyén ddi 1,0 umol NADPH méi phut &

37°C.
Ghi chu:

TV: Téng thé tich phan tmng, tinh bdng ml (1 ml)
12,44: Hé sé tat cia NADPH & buéc séng 340 nm 1a 6,22 mM'cm™ (12,44 twong (g voi

2 NADPH trong phan tng)

V: Thé tich enzym si¥ dung, tinh bang ml (5 pl = 0,005 ml)

0,6: Néng doé enzym, tinh bang mg protein (mgP/ml) (0,50 - 0,70 mgP/ml)

LP: Buwong di 4nh séang, tinh bang cm (cuvet 1 cm)

- Tinh phan trdm e ché enzym (%l) clia mau thir va xac dinh ndng doé trc ché 50% hoat

tinh enzym (1Cs) cla mau thir theo cong thirc:

(Hoat do enzym tring tht —

Hoat d0 enzym
o / y thu’) % 100%

%

Hoat d6 enzym tring thir

- V& db thi hdi quy tuyén tinh y = ax + b
voiy 1a gia tri % wc ché, x 1a gia tri nbng do
CKL-THV. Sau dé tinh ndng dé trc ché 50%
hoat tinh enzym (ICs;) clia CKL-THV.

Nghién ctu téc dung trc ché enzym
cholesterol esterase

Th& nghiém s& dung co chéat p-
nitrophenyl butyrat (opNBP), dwa trén phép
do quang phd t& ngoai kha kién UV-VIS,

Gutschow c¢6 stra di béi Brimo va cong sw .
Duwéi xic tac cla enzym cholesterol
esterase, co chat pNPB thly phan tao san
pham p-nitrophenolat. Day 1a mét chat cé
mau vang va c6 kha nang hap thu anh
sang quang phd t& ngoai — kha kién tai
bwéc séng 405 nm. Do vay, dwa vao danh
gia dd hap thu cta hén hop phan &ng cé
thé xac dinh dwoc tac dung e ché enzym

theo phuwong phap cia Pietsch va clGa mau thi.
0 0
| Cholesterol |
N N
0 o esterase 0 *N\o
/\)j\ R T ) i
0 0 0
p-nitrophenyl butyrat butyrate p-nitrophenolate ion
Hinh 2. Phan trng thay phdn pNPB béi cholesterol esterase
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CLK-THV dwoc pha trong dung dich acetonitril thanh cac mau thtr véi ndng dd cudi trong
th&» nghiém la 200; 150; 100; 50, 20 ug/ml. Cac buéc tién hanh theo thiy tw trong hinh 3. Thiy

nghiém dwoc 13p lai 3 1an & mbi ndng do.

Mau trang chimg Miiu tring thir
(khong chat irc ché, khong Enzym)  (c6 chit ikc ché, khéong Enzym)

Maiu thir

(cé chit e ché, cé Enzym)

Miu chieng

(khéong chit ite che", ¢6 Enzym)

20 pl dd acetonitril 2% 20 pl dd CKL-THV
20 pl dd dém 20 pl dd dém
500 pl Triton X100 5% | | 500 pl Triton -X100 5%

20 pl dd acetonitril 2%
500 pl Triton X100 5%

20 pl dd CKL-THV
500 I Triton —X100 5%

|

20 pl dd co chit PNPB +40 pl dd acetonitril 2% + 400 ul dd dém

|

U ¢ 25°C, tron ki trong 5 phut

i

|

20 pl dd enzym cholesterol esterase

U & 25°C trong 15 phut

>

}

|

Po d6 hap thu & bude song 405 nm

Hinh 3. Cdc bwérc tién hanh thir nghiém
danh gid tac dung tec ché cholesterol esterase

banh gia:

- Xac dinh phan trd&m (c ché enzym
cholesterol esterase (%l) clia mau thlr theo
cbng thurc:

%l = (Ac— Aoc)—(Ar— Aot) X 100%

(Ac— Aoc)

Ghi chu:

Ac: DO hép thu méau ching (khéng cé
chét trc ché, c6 enzym).

Aoc: D6 hdp thu méu tréng chirng (khéng
c6 chét trc ché, khéng c6 enzym).

At: D6 hdp thu méu thir (cé chét tre ché,
co enzym).

Aot: D6 hdp thu méu trdng thtr (c6 chét

trc ché, khéng cé enzym).

- V& db thi hdi quy tuyén tinhy = ax + b
véi y 1a gia tri % e ché, x 1a gia tri nébng do
CKL-THV. Sau d6, tinh néng dd &rc ché 50%
hoat tinh enzym (ICs).

2.3. Xt ly s6 liéu

S6 lieu nghién cru dwoc x& ly theo
phwong phap théng ké y sinh hoc, st dung
phan mém SPSS 26.0. Sé liéu dwoc biéu
dién dwdidang X + SD.

2.4. Pia diém nghién ctru

Phong Thi nghiém Héa ly va Dwoc,
Trwong Dai hoc Y - Duore, Dai hoc Thai Nguyén.
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3. KET QUA NGHIEN cUU

3.1. Két qua nghién ctru tac dung trc ché enzym HMG-CoA reductase
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Hinh 4. Hoat dé enzym HMG-CoA reductase va mirc giam dé hap thu
cua dung djch phan rng trong thdr nghiém in vitro

Trong cac dung dich phan trng, dung dich
chirng &m cho mirc giam d6 hap thu NADPH
la nhidéu nhat. Dung dich chirng dwong
(pravastatin) c6 muc gidm do hap thu
NADPH th&p nhét. Cac dung dich mau thir
CKL-THV & céac ndng d6 12,5; 25; 37,5 va
50 pg/ml cho mirc gidm dd hap thu NADPH

it dan. Hoat d® enzym HMG-CoA reductase
trong dung dich chi*ng am la manh nhét,
chirng dwong (pravastatin) 1a y&u nhét.
Trong céac dung dich thtr, néu ting néng do
CKL-THV t 12,5 dén 50 pg/ml, hoat do
enzym HMG-CoA reductase giam dan.

Bang 2. Phan tram irc ché enzym HMG-CoA reductase ctia CKL-THV

Phan trdm trc ché (%)
Dung dich thd (ug/mi) —
(n=3, X+SD)
CKL-THV 12,5 26,5 £ 1,31
CKL-THV 25 38,1+ 3,06
CKL-THV 37,5 50,0 + 4,55
CKL-THV 50 64,6 £ 9,26

Khi ting ndng d6 CKL-THV tir 12,5 pg/ml
lén 50 ug/ml, phan trdm Gc ché enzym
HMG-CoA reductase ting dan tir 26,5% lén

64,6%. V& db thi hoi quy tuyén tinh gitra gia
tri ndbng dd CKL-THV va % (rc ché enzym,
thu dwoc két qua sau:
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Hinh 5. Méi twong quan giitra néng dé CKL-THV va % trc ché HWIG-CoA reductase

Phan tram &c ché enzym HMG-CoA
reductase tang tuyén tinh theo néng do
CKL-THV t 12,5 dén 50 pg/ml. Phuwong
trinh héi quy tuyén tinh la y = 1,0101x + 13,258

v&i hé sé twong quan R? = 0,9967. Nong do
c ché 50% hoat tinh enzym HMG-CoA
reductase ctia CKL-THV la 36,37 pg/ml.

3.2. Két qua nghién clru tac dung rc ché enzym cholesterol esterase

Béng 3. Phan trdm tec ché enzym cholesterol esterase ctia CKL-THV

] Phan tram tc ché (%)
Nong d6é CKL-THV (ug/mil) -
(n=3, X+SD)
20 14,4 + 1,28
50 21,7 £1,53
100 36,9 + 2,66
150 47,2 + 0,63
200 60,4 + 3,17

Khi tdng néng d6 CKL-THV t& 20 Ién
200 pg/ml, phan trdam &c ché enzym

cholesterol esterase tang dan tr 14,4% lén

60,4%. V& db thi hdi quy tuyén tinh gitra gia
tri ndbng dd CKL-THV va % (rc ché enzym,

thu dwoc két qua sau:

70

TAP CHI Y DUQC HQC SO 64 - THANG 9/2025



80

X

N’

E60 [ y=0.255x+9.5783 .
s R=0997

)
< 0

= .

S 40 §

[3) o..

=

£

s

= o ICso=158.5 pg/ml
,<§ ¢’

=

~

0
0 50 100 150 200

~
n
(=]

Nong do CKL-THV (ug/ml)

Hinh 6. Méi twong quan giira nong dé CKL-THV va % trc ché cholesterol esterase

Khi tdng néng do CKL-THV ti 20 pg/ml
lén 200 pg/ml, phan trdm ¢ ché enzym
cholesterol esterase ting tuyén tinh voi
nong d6 CKL-THV. Phwong trinh héi quy
tuyén tinh 1a y = 0,255x + 9,5783 v&i hé sb
twong quan R? = 0,997. Néng d6 &c ché
50% hoat tinh enzym cholesterol esterase la
158,5 pg/ml.

4. BAN LUAN

4.1. Tac dung rc ché enzym HMG-CoA
reductase

Két qua & hinh 4 cho thdy dung dich
chirng &m (dung dich khéng c6 chat e ché
nhwng c6é enzym tham gia phan &ng) cho
murc giam d6 hap thu NADPH I6n nhét. bBiéu
nay chirng té tac dung ctia enzym HMG-CoA
reductase trong phan &ng 18 manh nhét.
Duwéi xuc tac cha enzym HMG-CoA
reductase, NADPH bi oxy héa nhiéu thanh
NADP+. Khi c6 chét (rc ché, enzym xuc tac
cho phan ng thdy phan (HMG-CoA
reductase) sé bj gidm tac dung. Do vay,
NADPH it bj oxy héa thanh NADP+ hon,
murc giam d6 hap thu cia NADPH ciing sé it
hon. Chéat (rc ché cang manh, hoat tinh cua

enzym HMG-CoA reductase cang giam, mirc
gidm do6 hap thu ciia NADPH cang nhd. Cac
dung dich CKL-THV néng d6 t& 12,5 pg/ml
dén 50 pg/ml cho mirc gidm dd hap thu it
dan, hoat d® enzym HMG-CoA reductase
trong phan &ng ciing gidm dan. Diéu nay
chirng t6 ché phdm CKL-THV cé kha nang
e ché hoat déng cla enzym HMG-CoA
reductase va kha ndng (c ché nay cé
mdi lién quan t&i ndng d6 cha dung dich.
Khi tdng ndng d6 CKL-THV tir 12,5 ug/ml 1&n
50 pg/ml, phan trdm tc ché enzym HMG-CoA
reductase cling tang tuyén tinh to 26,5% lén
64,6%. So v6i chirng dwong pravastatin thi
khd nang @c ché enzym HMG-CoA
reductase van kém hon. Tuy nhién, két qua
nghién ctu nay bwéc dau da chirng minh
duwoc CKL-THV c6 co ché gibng véi cac ché
pham thudéc nhom statin.

Trong la cla tra hoa vang camellia
hakodae Ninh, Nguyén Thanh Tuy&n va
cbng sy da phan lap va xac dinh duwgc 7 loai
flavonid, 9 d&n xuét triterpene pentacyclic va
hai dan xuét triterpene loai ursane méi & 9.
Cac hop chét flavonoid dwgc chirng minh [
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c6 thé lien két véi enzym HMG-CoA
reductase "%, Mot sb hop chét triterpen ciing
da dwoc nghién ctru va chirng minh cé tac
dung trc ché HMG-CoA reductase "". Nhw
vay, camellia hakodae Ninh dwoc coi la loai
cé tiém nang, cé tac dung tc ché enzym
HMG-CoA reductase. Nong d6 CKL-THV trc
ché 50% hoat tinh enzym (ICs) la 36,37 pg/ml.
Gia tri nay gép phan chirng t& CKL-THV c6
kha ndng lam gidm tdng hop cholesterol noi
sinh trong co thé, c6 y nghia tich cuc trong
diéu tri réi loan lipid mau.

42. Tac dung ¢
cholesterol esterase

Két qua nghién clru vé thanh phan hoéa
hoc cho thdy 14 cla tra hoa vang camellia
hakodae Ninh cé chira 7 loai flavonoid .
Pay la nhém chét dai dién cho nhém
polyphenol. Céac polyphenol duwgc chang
minh c6 thé cai thién dang k& cac chi sb lipid
cla nhirng bénh nhan dwoc chan doan mac
réi loan lipid mau, bao gdm cholesterol toan
phan, triglycerid, LDL cholesterol va HDL
cholesterol '3, Mot sb nghién clru da ching
minh dwoc tac dung (e ché enzym cholesterol
esterase clla cac ché phdm c6 chira
polyphenol nhw chiét xudt 1& Plectranthus
glandulosus c6 ICs, = 25,14 pg/ml "3 chiét
xuét la va vé cay Psychotria densinervia c6
ICso = 34,75 + 3,87 ng/ml, chiét xuét hoa
camellia nitidissima 1Csy = 200 pg/ml ",
Trong nghién clru clia chung t6i, CKL-THV
c ché enzym cholesterol esterase voi
ICso = 158,5 ug/ml. Két qua nay cao hon gia
tri 1Cso cGa cac loai nhw Plectranthus
glandulosus hay Psychotria densinervia
nhwng lai thp hon gia tri ICs, cla camellia
nitidissima, mét loai tra xanh, cung ho véi
tra hoa vang camellia hakodae. Nhw vay,
CKL-THV c6 thé dwoc coi la mot ché phdm
tiém nang, c6 tac dung c ché enzym
cholesterol esterase tdt, gop phan lam gidm

ché enzym

hép thu cholesterol, tlr d6 giup kiém soat
cholesterol mau.

Két qua trong cac th® nghiém in vitro
trén cho théy CKL-THV thé hién rd tac
dung trc ché hai enzym then chét trong
chuyén héa lipid 1a HMG-CoA reductase
(ICso = 36,37 ug/ml) va cholesterol esterase
(ICs0 = 158,5 pg/ml). Trong d6, HMG-CoA
reductase la enzym kiém soat tébng hop
cholesterol néi sinh tai gan, con cholesterol
esterase chiu trach nhiém thdy phan
cholesterol ester tai rudt, tao diéu kién cho
h&p thu cholesterol va acid béo. Khi ca hai
enzym cung bi rc ché, tac dung hiép déng
c6 thé xdy ra, lam gidm tdng luwong
cholesterol mau tir ca hai con dwong ndi
sinh va ngoai sinh, do d6 anh huéng dén
ndng dd lipid mau va tich IGy m& tai cac mé
ngoai bién, 1am gidm hau qua cla rbi loan
lipid mau. Cac két qua danh gia co ché tac
dung ¢ ché enzym HMG-CoA reductase
va enzym cholesterol esterase trong cac
thtr nghiém in vitro trén gép phan cung cép
thém bang chirng vé co ché tac dung diéu
tri r6i loan lipid mau ctia CKL-THV.

5. KET LUAN

CKL-THV c6 tac dung wc ché enzym
HMG-CoA reductase (ICso = 36,37 pg/ml) va
enzym cholesterol esterase (ICsy = 158,5
ug/ml) trong thdr nghiém in vitro.
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