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Panh gia tac dung tc ché enzym xathine oxidase in vitro
cua cay no ngay dat (Gomphrena celosiodes Mart.)

bang Kim Thu"",Vii Thi Hoa!, Chu Ngoc Khanh?, Bui Thanh Tl‘mg1

'Khoa Y Dugc, Pai hoc Quéc gia Ha Ngi, 144 Xudn Thiy, Cau Gidy, Ha Ngi, Viét Nam
ZTru'dng Cao dang Y Duoc Phii Tho, 2201 Dai I Hung Virong,
Phwong Gia Cam, TP. Viét Tri, Phu Tho, Viét Nam

Nhén ngay 22 thang 5 nam 2017
Chinh stra ngay 24 thang 10 ndm 2017; Chap nhan dang ngay 06 thang 12 nam 2017

Tém tit: Xanthin oxidase (XO) 1a mot enzym c6 vai trd quan trong trong tong hop acid uric.
Enzym XO xc tac cho phan tmg oxy héa hypoxanthin thanh xanthin va phan (ng oxy hoa xanthin
thanh acid uric. Day 1a hai phan g trong giai doan cudi ciing cia qua trinh chuyén hoa cac base
purin trong co thé. Do do, cac chat trc ché enzym XO lam giam sinh tong hop acid uric da dugc sir
dung dé phong va diéu tri bénh gut. Trong nghién ciru nay, ciy N& ngay dat (Gomphrena
celosiodes Mart.) duoc chiét bang phuong phéap siéu 4m sir dung dung méi ethanol 80% va céac
phan doan dich chiét thu dugc bang cach sir dung cac dung moi n-hexane, ethyl acetate (EtOAc)
va n-butanol (n-BuOH). Dich chiét toan phan va cac phan doan dwgc dénh gia tic dung trc ché
enzym XO trén in vitro. Két qua cho thiy phan doan dich chiét n-BuOH c6 tac dung chdng oxy
hoa cao nhét (ICsy: 27,39 + 0,31ug/mL), sau d6 1a phan doan dich chiét EtOAc (ICsy: 33,36 +
0,51pg/mL) va dich chiét ethanol toan phan (ICs,: 47,37 + 0,26 pg/mL) thdp nhat 1a phan doan
n-hexan (ICso: 81,59 +0,21pg/mL). Ket qud nghién ctru da chi ra rang phan doan n-BuOH va phan

doan EtOAc tir cy N& ngay dit co tiém ning trong phong va diéu trj bénh gut.

Tuwr khoa: Gat, N& ngay dat, xanthine oxidase, in vitro, dich chiét phan doan.

1. it vin dé

Gut 1a mot bénh r6i loan chuyén hoa lién
quan dén tinh trang ting acid uric mau, biéu
hién béi cac con viém khép cép tai dién lap di
lap lai lién quan dén tinh thé urat két tinh, bénh
than do gut, soi than, su léng dong cuia natri urat
(tophi) & sun, gan, mang hoat dich va nhiitng moé
khac cua co thé [1]. Tang acid uric mau duoc
xac dinh khi néng d6 acid uric mau trén 7,0
mg/dL d6i v6i nam va trén 6,0 mg/dL d6i véi
nit [2]. Nguyén nhan gy tang acid uric mau cé
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thé do ting san xuat, giam thai trir acid uric
hoac ca hai. Xanthin oxidase 1a mot enzym cé
vai trd quan trong trong qua trinh tong hop acid
uric. Enzym nay xtc tic phan Umg oxy hoa
hypoxanthin thanh xanthin va phan ung oxy
héa xanthin thanh acid uric [2]. Pay la hai phan
{mg trong giai doan cubi ciia qué trinh chuyén
hoa cac base purin trong co thé. Do d0, cac chat
trc ché enzym XO lam giam sinh tong hop acid
uric tr cac base purin va la mét trong nhiing
nhém thudce quan trong duge sir dung dé phong
va diéu tri cdc bénh lién quan toi ting acid uric
mau,trong do6 cé bénh gut.

Flavonoid 14 cac polyphenol thudong gap
trong cac dugc liéu, cod hoat tinh sinh hoc nhu
chbng oxy hoa, giy doc té bao, chéng ung thu,
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chéng xo vita dong mach, bio vé tim mach,
khang khuén, khang virus, chéng viém, ha
huyét ap [3]. Cac hop chit flavonoid con tc ché
hoat tinh ctia mot sd enzym nhu Ca*'-ATPase,
phosphodiesterase, lipooxygenase,
cyclooxygenase, tyrosin  kinase, aldose
reductase va cd enzym xanthin oxidase [3]. Do
do6, viéc nghién clru cac dugc li€u chua
flavonoid s& mang lai ngudn nguyén li¢u tiém
nang dé tim ra cac chat tc ché enzym XO.

Cay N6 ngay dit c6 tén khoa hoc la
Gomphrena  celosiodes Mart.,, ho Dén
(Amranthaceae). Nguoi ta da tim thay cac hop
chét phenolic, flavonoid, saponin, sterol, terpen,
tannin va coumarins trong thanh phan hoa hoc
cia cdy NoO ngay dat [4]. Nhiéu nghién ciu
cling da chi ra kha ning chéng oxy hoa, kha
ning we ché cao dbi véi lipid peroxidation cua
acid linoleic [4, 5]. Tai mot s6 vang nguoi dan
dd sir dung cdy N ngay dat dé diéu tri bénh
gut. Tuy nhién, hién nay chua cé nghién cuu
khoa hoc nao dugc cong bd vé tac dung diéu tri
bénh gut ciing nhu kha ning e ché enzym XO
ctia cdy NoO ngay dat. Do d6, d& tai duoc thuc
hién dé danh gia tac dung ctia cdy N& ngay dat
1én enzym XO nhim gép phan sang loc tim
kiém céc duoc liéu c6 kha ning phong va diéu
tri bénh gut.

2. Nguyén liéu va phwong phap nghién ciru
2.1. Nguyén liéu

Nguyén liéu 1a cdy N& ngay dat duoc thu
héi tai Quang Ngii vao thang 7 nam 2016. Mau
tiéu ban duoc luu tai Khoa Y Duogc, Pai hoc
Quéc gia Ha Noi. Mau thyc vat duoc Bo mon
Duoc liéu & Duoc hoc ) truyén, Khoa Y Duoc
giam dinh tén khoa hoc 1& Gomphrena
celosiodes Mart., ho Dén (Amranthaceae).

2.2. Héa chat

Enzym xanthin oxidase (tir sita bo, 1 U/mg
protein, 7,6 mg protein/mL, Sigma Aldrich),

Xanthin (>99%), Allopurinol (Sigma Aldrich);
Natri dihydro phosphate, dinatri hydro
phosphate, acid hydrochloric, natri hydroxyd
(Trung Qudc). Cac dung mdi:ethanol, n-hexan,
ethyl acetate, n-butanol, dimethyl sulfoxyd
(DMSO)(Trung Qudc).

2.3. Phwong phap nghién ciru

Chiét xuét dich chiét ethanol toan phan va
cac phan doan dich chiét

Dugc lidu gdm toan bo r& 14 va hoa ciy N&
ngay dat phoi kho so ché, dem 500g duoc li¢u
ngam chiét siéu 4m bang dung moi ethanol 80%
& 40°C trong vong 2 gid, lap lai 3 1an. Loc cac
dich chiét cta ethanol qua giéy loc, gbp dich loc
va cat loai dung modi dudi ap sudt giam thu
dugc cao chiét tong ethanol (30 g). Cao chiét
dugc phan tan vao nudc cat ty 16 1:1 va chiét
phan bé 1an luot bang cac dung médi c6 dd phan
cuc ting dan n-hexan, ethyl acetat va
n-Butanol (mdi dung méi 3 lan, mdi lan 300
mL). Céc phan doan duoc cét loai dung moi
duéi ap sudt giam thu dugc thu dugce phan doan
tuong ung la n-hexan, EtOAcva n-BuOH.

DPinh tinh flavonoid trong dich chiét ethanol
toan phin va cac phan doan dich chiét tir cay
N ngay dat.

Dich chiét ethanol toan phan va cic phan
doan dich chiét tir cay No ngay dat duge tién
hanh cdc phan tmg hoa hoc dic trung dé xéac
dinh su ¢c6 mat cua flavonoid.

Phan vmg Cyanidin: cho vao 6ng nghiém
nho 1mL dich chiét. Thém mét it bot magie kim
loai. Nho tirng giot HCI dam dic (3-5) giot. Dé
yén vai phut rdi quan sat.

Phan itng véi kiém: cho vao 6ng nghiém
nho 1 mL dich chiét,thém vai giot dung dich
NaOH 10%. Théy tua,thém 1 mL nudc cit,tia
bi tan va mau dung dich dam hon.

Phan immg véi FeCls: cho vao dng nghiém
nho 1 mL dich chiét. Thém vai giot dung dich
FeCl; 5% thay xuat hién tiia xanh den.

Phan g diazo héa: cho vao 6ng nghiém
nhol mL dich chiét. Thém vao d6 2 mL dung
dich NaOH 10%. Pun cach thiy dén s6i rdi dé
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ngudi. Cho vai giot thudc thir diazo thiy xuat
hién d6 gach.

Danh gia tic dung trc ché enzym xanthin
oxidase in vitro ctia dich chiét toan phan va cac
phan doan dich chiét tir ciy N6 ngay dat.

Nguyén tic: Dua trén phuong phap cua
Tadataka Noro va cong su (1983) c6 diéu chinh
dé phu hop véi diéu kién phong thi nghiém [6].
Nguyén tic dinh lugng dua trén phan Gng sau:

Xanthin oxidase

Xanthin+ H,0+0, ——— >  Acid uric + H,0,

Hoat d6 xanthin oxidase dugc xac dinh
thong qua luong acid uric tao thanh dugc do ¢
budc song 295 nm & 37°C, pH 7,5 hoac 8.0.
Mot don vi enzym dugc dinh nghia la téng
lwong enzym san xut ra 1 pmol acid uric trong
mdi phut & nhiét do 37°C.

Cdch tién hanh:

Chuin bi méu thi: Cao toan phin va cic
phan doan dich chiét cua cdy N ngay dat duoc
pha trong DMSO tao thanh dung dich gdc c6
néng d6 10 mg/mL. Sau d6 dung dich gbc
nayduoc pha lodng bing dung dich dém
phosphate thanh cac nong do 5 upg/mL,10
ug/mL, 25 pg/mL, 50 ug/mL, 100ug/mL.

Tién hanh thi nghiém: Hdn hop phan tng
gém: 100pl dung dich mau tha, 300pul dung
dich dém phosphat 50Mm c6 pH = 7.5, 100ul
dung dich enzyme XO (0,2 U/mL trong dung
dich dém phosphat (pha ngay trudc khi tién
hanh phan ung), 100pL nude cat. Hon hop nay
dugce u ¢ 37°C trong 15 phut,sau d6 thém 200ul
xanthin (0,15mM) trong dung dich dém rdi 0
tiép 30 phut. Dimg phan tmg bang cach thém
200ul HCI 0,5M. Hon hop phan tng duge dem

do d6 hép thu bang may do quang phd & budc
song 295nm. Méu ching duogc tién hanh tuong
tu nhung dung dich thir duoc thay bang dung
dich dém. Thi nghiém dugc 1ap lai 3 1an.

Téc dung trc ché hoat dong cta enzym XO
duoc tinh theo cong thuc:

I Nchitng — ONthir

(%) =
(%) ODchiing

x 1003

Trong d6: OD ching: D¢ hap thu ciia miu
chiing

OD thu: Do hip thu ciia miu thir

Gia tri Urc ché enzym XO ICs, cua céc mau
thir duoc tinh dya vao dd thiliéu dung va phan
tram trc ché.

X 1y sb liéu:

Céc s6 liéu nghién ciru duoc xir 1y thong ké
st dung phin mém SigmaPlot 10 (Systat
Software Inc, M¥). S6 lidu duoc biéu dién dudi
dang X + SD (X: gia tri trung binh; SD: d¢ 1éch
chuan).

Gia tri ICsy duoc tinh dua vao dd thi va
phuong trinh biéu dién néng do va gia tri uc
ché enzym XO ctia dich chiét toan phan va cac
phan doan dich chiét tir ciy N6 ngay dat.

3. Két qua nghién ciru

3.1. Dinh tinh_ flavonoid trong dich ch{é't
ethanol toan phan va cac phan doan dich chiét

Két qua dinh tinh flavonoid trong dich chiét
dugc liéu duoc trinh bay ¢ bang 1.

Béng 1. Két qua dinh tinh flavonoid trong dich chiét ethanol toan phan
va cac phan doan dich chiét ctia cay No ngay dat

Phén doan EtOH n-hexan EtOAc n-BuOH
Phédn g
Phan tng Cyanidin ++ + +++ 4+
Phan tmg véi kiém ++ + ++ o+
Phan ung véi FeCls ++ + ++ T+
Phan Gng diazo hoa + + 4+

Ghi chu: (+) phan tng duong tinh. (-) phan Gng am tinh
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Nhén xét: Tur két qua dinh tinh ¢ bang 1 cho
thdy trong ciy N& ngay dét co chtra thanh phan
flavonoid. Trong d6, flavonoid c6 trong dich
chiét n-BuOH cho cac phan tng dinh tinh
duong tinh rd nhét sau d6 1a dich chiét ethanol
toan ph?m va dich chiét EtOAc. Dich chiét
n-hexan cho phan ung dinh tinh flavonoid
khong 1o rang.

3.2. Danh gia anh huéng cua dich chiét todn
phan va cdc phdn doan dich chiét tir cdy No ngay
dat lén hoat do enzym xanthin oxidase in vitro

Gia tri phan trim wc ché I (%) cua dich
chiét toan phan va cac phan doan dich chiét &
ndng d6 khac nhau tir cdy N6 ngay duoc trinh
bay ¢ bang 2 va hinh 1.

Bang 2. Kha ning trc ché enzym xanthin oxidase in vitro ctia dich chiét toan phan
va cac phan doan dich chiét cdy No ngay dat 6 cac nong do khac nhau

Nong do o
(e e n 1o ICso (ng/mL)
gil:;l 5 pg/mL 10 pg/mL 25pg/mL 50 pg/mL 100 pg/mL
Ching 0 0 0 0 0 -
EtOH 8,69 £0,67 15,85+ 1,15 30,24+1,32 51,05+0,94 78,66 £ 1,12 47,37+0,26
n- Hexan 4,24 + 0,94 10,35+ 0,61 23,75+0,73 36,75 +0,87 56,23 £1.02 81,59+ 0,21
EtOAc 12,77+0,86  20,54+0,76 39,55+0,92 62,51 £1,21 86,57+ 0,93 33,36 +£0,51
BuOH 12,47+ 1,17 2557+1,29 45,68+1,03 6837=+1,11 88,56 + 0,74 27,39+ 0,31
do cao nhét 100 pg/mL, gia tri ICs tinh duoc 1a
33,36 + 0,51pug/mL. Phan doan n-hexan thé
o | hién tac dung tc ché enzym XO in vitro yéu véi
S gia tri ICso tinh duwoc 14 81,59 = 0,21pug/mL.
E 7 Song song véi cac mau thir, tién hanh tuong tyr
E o] o o v6i miu chimg duong allopurinol cho thay tac
g 7 Eoac dung e ché enzym XO in vitro cua allopurinol
s thé hién qua gia tri ICs, 12 3,370 + 0.24pg/mL
T (Hinh 2).
Néng 5 (ug/mlL) 1

Hinh 1. Kha nang trc ché enzym xanthin oxidase
in vitro cua dich chi€t toan phan va cac phan doan
dich chict No ngay dat & cac ndong d¢ khac nhau.

Nhan xét: Tir két qua & bang 1 cho thay tac
dung tic ché XO cua dich chiét toan phﬁn va cac
phan doan dich chiét tir cAy N& ngay dét ting
dan theo ndng do. Dich chiét ethanol toan phan
tir cdy No ngay dat thé hién tac dung tc ché
enzymXO in vitro voi gia tri 1Csg tinh dugc 1a
47,37 £ 0,26 ng/mL. Trong cac phan doan dich
chiét tr cay N& ngay dat, phan doan
n-BuOH thé hién tac dung trc ché enzym XO in
vitro manh nhét véi 1% & néng d6 cao nhat 100
ug/mL 1a 88,56 + 0,74 %, gia tri ICs, tinh dugc
1a 27,39 + 0,31pg/mL. Tiép theo 1a phan doan
EtOAc voi gia tri 1% dat 86,57 + 0,93 % & n6ng

100 1
a0

% tre ché enzyme XO

Nong dd (ug/mL)

Hinh 2. Kha ning trc ché enzym xanthin oxidase
in vitro cua Allopurinol.

4. Ban luian

Kha ning trc ché enzyme xanthin oxidase in
vitro cua dich chi€t toan phan va cac phan doan
dich chiéet tir cdy N& ngay dat dugc xac dinh
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dua vao gia tri ICs. Trong nghién ctru nay,
chung toi dé chi ra rang dich chiét ethanol toan
phan va cac phan doan n-hexan, phan doan
EtOAc, phan doan n-BuOH tir ciy N¢ ngay dat
thé hién tac dung trc ché enzym xanthin oxidase
in vitro voi ICsy 1an luot 12 47,37 + 0,26 pg/mL;
81,59 + 0,21pg/mL; 33,36 + 0,51ug/mL; 27,39
+ 0,31pg/mL. Diéu nay chimg to, trong cao
chiét ethanol va cac phan doan cao chiét n-
hexan, cao chiét EtOAc va cao chiét n-BuOH
déu chira chit co hoat tinh &rc ché enzyme XO.
Trong d6, ham lugng cac chét ¢6 hoat tinh tc
ché enzyme XO c6 mit nhiéu nhat trong phan
doan cao chiét n-BuOH va phan doan EtOAc.
Dién hinh 1a cac hop chét flavonoid, dugc danh
gi4 13 c6 kha ning trc ché hoat dong cua enzym
XO va hoat tinh chéng oxy hoa cao.

Nghién ctru ndy da chi ra sy ¢ mat cla
flavonoid trong dich chiét toan phin va céc
phan doan dich chiét tir cdy N& ngay dét thong
qua két qua dinh tinh cic phan tmg hoa hoc dic
trung dé xac dinh sy c6 mit cua flavonoid. Co
thé nhan ra rang, ham lugng flavonoid twong
dbi cao trong dich chiét ethanol toan phin va
cac phan doan dich chiét tir cdy No ngay dat,
dac biét flavonoid duoc xac dinh ¢6 mat & n6ng
d6 cao nhit trong phan doan n-BuOH do thé
hién phan tng ménh liét nhit trong cac phan
mg hoa hoc dic trung da tién hanh thi nghiém.
Di c6 nghién ctru chi ra rang,flavonoid c6 mit
rong rdi trong nhidu thyc pham do udng co
ngudn gde thuc vat [7]. Mot sé flavonoid duoc
biét dén nhu cac chat chdng oxy héa manh boi
ching da thé hién hoat tinh oxy hoa cac goc tu
do va ion hoa ion kim loai [8, 9]. Ngoai hoat
tinh chéng oxy hoa, di c6 bao cdo chi ra
flavonoid con c6 tac dung trc ché enzym khéc
nhau nhu cyclooxygenase va lipoxygenase [10].
Mot s6 flavonoid duoc chimng minh dé thé hién
tac dung (rc ché trén enzym xanthine oxidase
(XO) san xudt hydrogen peroxide va anion
superoxide trong qua trinh oxy hoa
hypoxanthine thanh xanthine, sau d6 xanthine
thanh acid uric [11, 12].

Kong va cong su (2002) da c6 nghién ctu chi
ra rang,viéc trc ché hoat dong enzyme XO khong
chi giam nong d6 acid uric trong mau, ma con

giam su san xudt cac gbe tu do [13]. Su e ché
hoat dong enzym XO dugc xem nhu la mot co
ché chong oxy hoa cua cac hop chét polyphenol.
Nhleu nghién ctru vé enzym XO chimg minh
rang, hoat dong cua enzym XO la nguyén nhén
dan t6i su tao ra nhiéu gbc tw do. Nén viéc bd
sung cac chat e ché enzym XO vira c6 tic dung
trc ché tao thanh acid uric ngdn ngira bénh git,
vira ¢6 tac dung ngan chan lai stress oxy hoa la
nguyén nhan gy ton thuong té bao va md trong
co thé [14, 15]. Vi viy, nhom nghién ctru ching
t6i tién hanh danh gia kha nang trc ché enzym XO
ctia cay No ngay dat boi day 1a mot duoc liéu ré
tién, dé kiém va két qua nghién ctru dd mo ra
huéng méi cho viée sir dung N ngay dat 1am
nguén duoc liéu tiém nang dé nghién ciru cac chat
tic ché XO, nhét 14 cac chat tir phan doan n-BuOH
va phan doan EtOAc.

5. Két luan

Nghién ciu da danh gia dugc tac dung uc
ché enzym XO ctia dich chiét toan phan va cac
phan doan dich chiét tir ciy N¢& ngay dat. Két
qua nghién ctru cho thiy dich chiét ethanol toan
phan tir cdy No ngay dat e ché enzyme XO in
vitro véi gia tri ICso 1a 47,37 + 0,26 ug/mL.
Trong cac phan doan dich chiét tir ciy N& ngay
dat, phan doan n-BuOH va phan doan EtOAc
thé hién tac dung trc ché XO manh véi gia tri
ICso 1an luot 12 27,39 + 0,31pug/mL va 33,36 +
0,51 pg/mL. Phan doan n-hexan thé hién tac
dung e ché enzym XO yéu véi ICs tinh duoc
1a 81,59 + 0,21pg/mL. Két qua nay goi y cho
viéc nghién ctru su hon vé thanh phan hoa hoc
cua phan doan dich chiét n-BuOH va phan doan
dich chiét EtOAc dé phan tach dugc hoat chat
tinh khiét c6 tiém ning trong phong, diéu tri
bénh gut.
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Evaluation of Xanthine Oxidase Inhibitory Activities
in vitro of Gomphrena CelosiodesMart

Dang Kim Thu', Vu Thi Hoa', Chu Ngoc Khanh? Bui Thanh Tung'
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Gia Cam, Viet Tri City, Phu Tho Province, Vietnam

Abstract: Xanthine oxidase (XO) is an enzyme that has an improtant role in the synthesis of uric acid.
XO is an enzyme allowscatalyzing the hydroxylation of hypoxanthine to xanthine and xanthine to uric acid.
These are two reactions in the final stage of metabolism of the purines in the body. Offal, XO enzyme
inhibitors reduce biosynthesis of uric acid have been used to prevent and treat gout. In this study,
Gompherena celosiodes is extracted by ultrasonic with ethanol 80 % (EtOH)solvents and fractionated with
n-hexane, ethyl acetate (EtOAc) and n-butanol (n-BuOH) solvents. These fractions were evaluated
xanthine oxidase inhibitory activities in vitro. The results show that n-BuOH fraction from roots bark had
the strongest XO enzyme inhibitory activity (ICsy: 27,39 £ 0,31ug/mL), followed by EtOH fraction (ICs:
47,37 + 0,26 pg/mL) and EtOAc fraction (ICsp: 33,36 + 0,51pg/mL) and the lowest is n-hexan fraction
(ICsp: 81,59 £ 0,21ug/mL). The research results indicated that the n-BuOH fraction and the EtOAc fraction
from tree-hatched soil have a potential in the prevention and treatment of gout.
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