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KHA NANG (’C CHE ENZYME XANTHINE OXIDASE
CUA CAO ETHANOL CO XUOC (Achyranthes aspera)

Tir Van Quyén'*, Nguyén Minh Chon', Nguyén Trong Tuan', Pai Thi Xuan Trang’™*
TOM TAT

Xanthine oxidase la mét enzyme xtc tac qua trinh chuyén héa hypoxanthine thanh xanthine va
chuyén héa xanthine thanh acid uric. Muc tiéu: nghién ctru nay nhdm xac dinh kha nang trc ché
enzyme xanthine oxidase va tac dung lam gidm néng do acid uric trong huyét thanh chudt bach
cla cao ethanol Cé xwéc (Achyranthes aspera L.). Phwong phdp: Cao ethanol C6 xuéc dugc
chiét theo phuong phap ngdm véi dung méi ethanol 70%. Khéo sat kha ndng dc ché enzyme
xanthine oxidase ctia cao ethanol Cé xwéc dwa vao luong acid uric tao thanh. Néng dé acid uric
trong thi nghiém in vitro va trong huyét thanh chuét duwoc x4c dinh bdng phuong phép do quang
phd. Két qua: cao ethanol Cé xudc tic ché hoat tinh xanthine oxidase v6i ICsy = 17,5 ug/mL, lam
gidm dang ké néng dé acid uric huyét thanh (186; 129,4 va 128,7 umollL) va gidm hoat tinh
xanthine oxidase trong gan chuét tdng acid uric (2,62; 1,79 va 1,87 mM acid uric /phut/g protein)
tuong (g véi cac liéu 150; 300 va 450 ma/kg. Néng do acid uric trong méu va hoat tinh enzyme
xanthine oxidase trong gan chudt binh thwong lan lwot 1a 127,3 umol/L va 3,11 mM acid uric
/phut/g proteln Két luan: cao chiét cé xuwoc c6 tac dung trc ché hoat tinh enzym xanthine oxidase
va lam gidm néng do acid uric huyét twong.

Tir khoéa: acid uric, Cé xwéc, xanthine oxidase.

1. DAT VAN BE

Enzyme xanthine oxidase (XQO) la mot
phtrc hgp metallo-flavoenzyme xic tac hai
bwéc cubi trong qua trinh phan giai purine, cu
thé 13 bién ddi hypoxanthine thanh xanthine
va xanthine thanh acid uric. Tuy nhién, khi
lwong acid uric dwoc tao ra qua nhidu sé dan
dén tinh trang tang acid uric trong mau. Bénh
gout 1a biéu hién lam sang cla tinh trang tang
acid uric trong mau. Bén canh 46, tang acid
uric trong mau thwé'ng kém theo téng nguy co
mac cac bénh nhw tim mach, séi than, dai
thao dwong va cac. héi chirng chuyén héa
khac. Ngoai ra, hoat déng ctia enzyme XO
cling 14 nguyén nhan dan téi sy tao ra nhiéu
gbc tw do co hai cho co thé. Nhirng bénh cé
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lién quan dén tang acid uric trong mau dang
kha phd bién va c6 chiéu hwéng gia tang trén
thé gii [10].

e ché enzyme XO la muc tiéu hang dau
trong viéc diéu tri ting acid uric mau. Hién nay,
allopurinol 1a thuéc Gc ché enzyme XO duwoc
str dung dé diéu trj ting acid uric trong mau.
Tuy nhién, thudc nay ¢6 khéng it tac dung phu
[5]. Chinh vi thé, viéc nghién clru 3é c6 hudng
st dung céc thdo dwoc c6 kha ning (rc ché
enzyme XO ddng th&i khic phuc duoc nhivng
nhwoc diém gap phai trwéc day la van dé rét
can thiét trong viéc phong tri tang acid uric
trong mau. Nghién ctru dwgc thirc hién nham
khao sat kha nang rc ché enzyme XO in vitro
va tac dung ha acid uric huyét thanh chudt
bach cla cay Co xwérc.

2. Ol TUQONG VA PHUONG PHAP
NGHIEN cUU

2.1. Vat liéu

Vat liéu dwoc st dung trong nghién ciru
nay la toan than cay Cé xwdc (Achyranthes
aspera L.) dugc thu hai & Bén Tre. Enzyme
XO duwoc ly trich tir siva bo, allopurinol va
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xanthine (Sigma Aldrich, M§) [3]. Chuét bach
(Mus musculus) khde manh 10 tudn tudi c6
trong lirgng trung binh 28,3 g, do vién Pasteur
thanh phé H& Chi Minh cung c4p.

2.2. Phwrong phap nghién ciru

- Phrrong phép diéu ché cao ethanol C6
Xwéc )

30 kg C6 xwoc twoi dugc cat nhd va sy
kho trong ti sdy & 60°C trong thdi gian 96
giv. Tiép theo, CO xudc khé duoc xay thanh
bot va dwoc sir dung dé chiét cao theo
phuong phép ngam dam. Song song V&i viéc
chiét cao, mdi loai cdy dwoc can 5 g dé xac

dinh do 4m theo phwrong phép ctia Fran Hing-
(2012) [4].

- Khéo sét kha nidng trc ché enzyme XO
clia cao ethanol Co xwéc

Kha ning trc ché enzyme XO clia cao
ethanol Cé xwéc dwgc khdo sat trén dia 96
giéng theo phwong phap cua Nguyen ef al.,
(2004) [8] c6 didu chinh ndng do dung dich
dém phostphate va néng d enzyme XO Ian
lwot 1a 0,05 M va 0,02 U/mL. Nguyén téc cla
phwong phap dya trén sy tao thanh cia acid
uric ti xanthine nho sy xdc tac cla enzyme
XO theo phwong trinh phan &ng:

Xanthine + 0, + H,O0 — Acid uric + H,Oz

X0

;

Lwong acid uric tao ra ty & thuén voi hoat
tinh cia enzyme XO va dwoc dinh lwgng
bing cach do hén hgp & bwdc séng 290 nm.
MAu co chét thir dwoc so sanh véi mau khong
c6 chét thr d& danh gia tac dung tc ché
enzyme cla chat thir.

Cao ethanol ciia Co xwéc dwoc st dung
véi cac ndng do 0; 6,25; 12,5; 18,75; 25; 50;
100; 200; 400 va 800 pg/mL. Trong dé, gié tri
hoat tinh enzym XO khi s dung ndng d6 0
pg/mL 12 gia tri d6i chirng.

- Bdnh gia anh hwéng cua cao ethanol
Co6 xwéc dén nong do acid uric huyét
thanh trén chuét binh thwong

Thi nghiém dwoc thuc hién theo phwong
phap clia Nguyén Thiy Dwong va cong sw [1].
Chudt thi nghiém dwoc chia ngau nhién thanh 6
nhém, m&i nhém 7 con:

+ Nhém dbi ching sinh Iy: chugt uéng
nuéc.

+ Nhém uéng dung méi pha thuéc 4 natri
carboxymetyl cellulose (CMC-Na) 0,5%.

+ Nhém d6i chirng thube: uéng allopurinol
dwoc pha trong CMC-Na 0,5% véi lidu 10
mg/kg.

+ Céac nhém thir: ubng cao ethanol Cé
xwoc dugc pha trong CMC-Na 0,5% véi cac
meec liéu thir 150, 300 va 450 mg/kg.
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Can 450 mg cao chiét Co xwoc da dugc
dong kho cho vao éng dong, thém dung dich
CMC-Na 0,5% vao dén vach 10 mL, ta dwoc
dung dich cao chiét Cé xwdc 45 mg/mL dung
trong nghiém thirc cho chudt udng cao chiét
Cd xwdc véi liéu 450 mg/kg. Twong tw, can
300 mg; 150 mg cao chiét Cé xwéc dé pha 10
mL dung dich cao chiét Cé xwdc trong dung
dich CMC-Na 0,5% dé dwoc cac dung dich
cao chiét Co xwéc voi ndng do Ian lwot 1a 30
mg/mL va 15 mg/mk st dung trong céc thi
nghiém cho chudt udng caa. chiét Cé xuéc
v6i lidu twong tng 1a 300 va 150 mglkg-

Chuot dwoc udng dung méi pha thudc
(CMC-Na 0,5%), dung dich. allopurinol hogc
dung dich cao chiét Cé xwdc véi ciing Vi thé
tich 0,1 mL/10 g.

Viéc do ndng d acid uric trong mau chudt
dwoc thye hién 6Trung tdm Bao vé Sirc khoe
Lao dong va Méi truéing Thanh phd Can Fho

- Pénh gid anh hwéng cua cao ethanol
C6 xwéc dén ndng dé acid uric. huyét
thanh trén chudt bi gy ting acid uric cap
bang kali oxonate

- Thi nghiém dwgc thwe hién theo phwong
phap clia Nguyén Thiy Dwong va cong sV
[1]. Chudt thi nghiém dwoc chia ngdu nhién
thanh 7 nhém, méi nhém 7 con:
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+ Nhém d@bi chi*ng sinh Iy: chudt udng
nwéc.

+ Nhém uéng dung méi pha thuéc CMC-
Na 0,5%.

+ Nhém ddi chieng bénh ly: chudt ubng
CMC-Na 0,5%, gay tang clp acid uric bing
cach tiém mang bung hén dich kali oxonate.

+ Nhém dbi chirng thudc: chudt udng
thubc d@bi chiéu allopurinol dwgc pha trong
CMC-Na 0,5% liéu 10 mglkg, gay ting cép
acid uric bing cach tiém mang bung hén dich
kali oxonate.

+ Cac nhoém thir: chudt udng cao ethanol
Co xwdc dwoc pha trong CMC-Na 0,5% véi
cac muc lidu 150, 300, 450 mg/kg, gay ting
cép acid uric béng céch tiém mang bung hdn
dich kali oxonate.

- Danh gid anh hwéng caa cao ethanol
Co6 xwéc dén hoat tinh enzyme xanthine
oxidase gan chudt thi nghiém

Thi nghiém duwgc thye hién theo phwong
phap clla Nguyén Thuy Dwong va cong sw
[1]. Nguyén tac ctia phwong phap duwa trén sw
tao thanh cua acid uric tlr xanthine nhd sy
xtc tac cha enzyme XO. Lweng acid uric tao
ra ty 1é thuan véi hoat tinh clia enzyme XO va
dwgc dinh lwgng bang cach do hdn hop &
bwéc séng 290nm.

2.3. Phwong phap xir ly s6 liéu

Phan mém SPSS version 18 dwgc st
dung dé xt ly théng ké. Sé liéu dwoc trinh
bay dwéi dang X+SD (X: gia trj trung binh;
SD: do léch chun). So s&nh céac gia trj trung
binh s& dung kiém dinh One-way ANOVA. Sy
khac biét c6 y nghia théng ké khi p<0,05.

3. KET QUA VA BAN LUAN

3.1. Két qua chiét cao ethanol Cé xwéc

Ham Iwong nwéc trong cdy Cé xwéc da
dwoc xac dinh 1a 91,2%. T 30 kg Cod xwdc
twoi, sau khi sdy 96 gio & 60°C thu duwoc 2,8
kg Cé xwéc khd. Tlr 2,8 kg bdt Co xwée kho,
qua qua trinh ly chiét cao thu dwgc 242 g cao
tdng ethanol. T d4, hiéu suét chiét cao dwoc
xac dinh la 8,64%.
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3.2. Kha nang rc ché enzyme xanthine
oxidase cua cao ethanol Cé xwéc

Két qua khao sat kha ning trc ché enzyme
XO ctia cao ethanol Cé xwéc dwgce trinh bay
trong Bang 1. Tir két qua khao sat &@ Bang
3.1, phwong trinh dudng chuén thé hién sw
phy thudc cia phan trdm (rc ché enzyme XO
vao ndng dd cao ethanol Cé xudc dwoc xay
dwng cé dang y=2,8699x-0,22. Tir phwong
trinh dwong thang y=2,8699x-0,22 suy ra
duwoc ICsy ciia cao ethanol Cé xwdc la 17,5
Hg/mL, so véi ICs, cua allopurinol la 9,24
Hg/mL.

Mot sb thyc vat cé tac dung trc ché manh
enzyme XO da dwoc xac dinh nhw cao chiét
methanol cay Ngai clru (Artemisia vulgaris),
T6 mdc (Caesalpinia sappan), Dai bi (Blumea
balsamifera), Cac (Chrysanthemum sinense)
va Ché&c chiu (Tetracera scandens) cd hoat
tinh trc ché 50% enzyme XO dudi 20 pg/mL.
ICsp clia ddi chirng dwong allopurinol 1a 2,5
HM [8]. Két qua nghién ctru cia d& tai cho
thay cay Cé xwéc ciing co tac dung trc ché
enzyme XO rat tét (ICso = 17,5 pg/mL). Pdng
thoi, Cé xwéce la loai thyc vat quen thudc &
Viét Nam nén viéc tiép tuc nghién ctru dé& co
hwdng st dung trong thuwe té 1a rat kha thi.

3.3. Anh hwéng clia cao ethanol Co
xwée dén ndéng do acid uric huyét thanh
trén chudt binh thwréng

Két qua & Bang 3.2 cho thay cao ethanol
Cd xwéc & cac ndng do 150, 300 va 450
mg/mL khéng c¢6 tac dung lam ha acid uric
trong mau chugt bach binh thwéng.
Allopurinol & néng do 10 mg/kg cé tac dung
lam ha acid uric trong mau chudt binh
thwong. Nghién clru cia Nguyén Thiy
Dwong va cong s (2011) khi cho chudt binh
thwéng udng allopurinol 10 mg/kg va udng
cao chiét cay Hy thiém (Siegesbeckia
orientalis L.) v&i cac lidgu 300; 600; 1200
mg/kg cling c6 két qua twong tw [1].

3.4. Anh hwong cua cao ethanol Cé
xwéc dén néng do acid uric huyét thanh
trén chuét bj gay ting acid uric cip bing
kali oxonate

Két qua & Bang 3.3 cho thdy cao ethanol
Cd xuwdc véi néng dd 300 mglkg va 450
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mg/kg ¢6 tac dung 1am gidm ndng dd acid uric  thuong. Vi vay ndng @ cao chiét Cé xuwéc
trong mau chudt bénh xudng twong dwong 300 mg/kg dwoc chon dé didu trj cho chudt bj
véi ndng dd acid uric trong mau chuét binh  tang acid uric.

Bang 3.1. Kha ning (¢ ché enzyme XO cua cao ethanol Cé xwéc

Ndng db cao chiét Co Phantrim ’c  Ham lwgng chét trc ché c6 trong cao chiét
xwéc (ug/mL) ché (%) (twong dwong pg/mL allopurinol)
0 0,0°t0,0 0°+0
6,25 14,4'+0,1 2,59'+0,015
12,5 40,3°+1,3 7,43°40,243
18,75 53,49+0,681 9,9°+0,125
25 70,2°+1,68 13°40,312
50 80°+0,902 ‘ 14,8°+0,17
100 90,6%+2,35 16,840,441
200 89,5°+1,18 16,6°£0,225
400 88,7°+0,917 16,5°+0,168
800 89,8%+0,462 16,7°+0,087

Ghi chu: Kiém dinh One-way ANOVA theo cdt, hai gia tri c6 Ky kiéu theo sau khac nhau thi
khéc biét co y nghia thdng ké véi p<0,05

Bang 3.2. Ndng dd acid uric huyét thanh trén chudt binh thwong udng cac dung dich thie

Nhém nghién ciru Nong do acid uric (pmoliL)
Chuét binh thwéng ubng nuéc 126,3°+11,6
Chubt binh thwérng udbng CMC_Na 0,5% 129,7°+42,1
Chudt binh thwéng uéng allopurinol 10 mg/kg 6°+3,85
Chudt binh thwérng ubng cao ethanol Co xwéc 150 mgr/kg 128,3°+32,5
Chut binh thwéng udng cao ethanol Cé xwéc 300 mg/kg 125,4°£33,3
Chudt binh thwéng udng cao ethanol Cé xwée 450 mglkg 131,3°+43,4

Ghi cha: Kiém dinh One-way ANOVA theo cét, hai gia tri cé ky kiéu theo sau khéac nhau thi
khéc biét c6 y nghia thdng ké véi p<0,05.

Bang 3.3. Nong d6 acid uric trong mau chuét bj gay ting acid uric

X i I Ti 1& giam acid uric
hong dé acld huyét thanh so v&i

Nhém nghién ciru uric (umol/L)

chudt bénh (%)
Chudt binh thwéng uong nuée 127,3°+38,4 .
Chudt binh thwdng ubng CMC_Na 0,5% 128,3°+31,9 -
Chuét bénh tang acid uric 261,9°+78,2 2
Chudt bénh udng allopurinol 10 mglkg 42,3°+19,1 83,8
Chudt bénh udng cao chiét Cé xwéc 150 mglkg 186°+2,1 29
Chudt bénh udng cao chiét Cé xwac 300 mg/kg 129,4°+15,2 50,6
Chugt bénh ubng cao chiét C xwoc 450 mg/kg 128,7°+31,9 50,9

Ghi chd: Kiém djnh One-way ANOVA theo ct, hai gié trj c6 ky kiéu theo sau khac nhau thi
khac biét c6 y nghia théng ké voi p<0,05.
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Bang 3.4. Hoat tinh riéng ctia enzyme XO dwoc ly trich tlr gan chudt & cac nghiém thirc

Hoat tinh riéng Ti Ié enzyme

Nhém nghién citru (mM acid uric XO bj &c ché
Iphat/g protein) (%)

Chudt binh thwéng udng nuwédc (d6i chirng) 3,11%£0,033 -
Chuét binh thuwéng ubng CMC_Na 0,5% 3,06%£0,077 -
Chudt bénh 3,14°+0,052 -
Chudt bénh uéng allopurinol 0,843°40,115 72,9
Chudt bénh uéng cao ethanol Cé xwéc 150 mg/kg 2,62°+0,084 15,8
Chudt bénh ubng cao ethanol Cé xwéc 300 mg/kg 1,790,127 424
Chuét bénh udng cao ethanol Cd xwéc 450 mglkg 1,87°+0,075 39,8

Ghi cha: Kiém dinh One-way ANOVA theo cét, hai gié trj c6 ky kiéu theo sau khac nhau thi

khéc biét c6 y nghia théng ké véi p<0,05.

Trong cay Cé xwdc c6 chlra cac chat
thuéc nhom flavonoid, dac biét l1a c6 chlra
quercetin [2, 9]. Nhidu hep chét thudc nhém
flavonoid trong dé cé quercetin ¢é tac dung
&c ché enzyme XO kha tét [7). Vi vay, cao
chiét Cé xwéc co tac dung (rc ché enzyme
XO la diéu hop Ii.

3.5. Anh hwéng cia cao ethanol Co
xwéc dén hoat tinh enzyme xanthine
oxidase gan chuét thi nghiém

Bang 3.4 cho thay cao ethanol Cé xwéc
véi lidu 150 mg/kg, 300 mg/kg va 450 mg/kg
c6 tac dung trc ché enzyme XO gan chuft voi
ti 18 1an luot 12 15,8% 42,4 va 39,8%. O
nghiém thirc chudt bénh ubng allopurinol 10
mg/kg, ti 1& enzyme XO bj Grc ché 72,9%.

Két qua nghién ctru ciia dé tai twong déng
véi két qua nghién ctru cla Le et al. (2017).
Nhém nghién ciru ctia Le (2017) da cho théy
chudt uéng allopurinol 10 mg/kg, cao chiét la
Dai bi Blumea balsamifera v&i ndng do 2,5
g/kg thi ti 16 enzyme XO gan bj trc ché lan
lwot la 73,2% va 26,8% [6].

4. KET LUAN

Cao chiét ethanol Cé xwéc (rc ché enzyme
XO véi ICs 14 17,5 pg/mL. Cao chiét ethanol
Cd xuwdc voi lidu 150; 300 va 450 mg/kg
khéng anh huéng dén ndng do acid uric trén
chuét binh thwong. Cao chiét ethanol Co
xwéc véi lidu 300 va 450 mg/kg cé tac dung
trc ché enzyme XO gan chudt bj tang acid uric
mau va cé tac dung lam ha ndng do acid uric
huyét thanh chudt vé mic binh thwong, trong
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khi allopurinol lidu 10 mg/kg ¢6 tac dung lam
ha acid uric huyét thanh chugt xubng dudi
mtrc chudt binh thwdng.

L&i cam on

Chung toi gtri 1o cdm on tdi cac ban déng
nghiép & tinh Bén Tre, don vi phéi hop & vién
Pastuer (TP Hd Chi Minh), cac cong sy &
Trung tdm Bdo vé Strc khde TP Can Tho

Khuyén nghi

~ Can tiép tyc nghién ctu tac dung ha acid
uric clia cao chiét Cé xwdc trén nguwdi dé coé
thé str dung Cé xwdc trong diéu tri cho cac
bé&nh nhan ¢ néng dé acid uric trong mau cao.
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SUMMARY

ACTIVITY XANTHINE OXIDASE INHIBITION OF ETHANOLIC EXTRACT
FROM Achyranthes aspera L.

Tu Van Quyen, Nguyen Minh Chon, Nguyen Trong Tuan, Dai Thi Xuan Trang
Can Tho University

Xanthine oxidase is an enzyme responsible for catalyzing the oxidation of hypoxanthine to
xanthine and of xanthine to formation of uric acid. Objective: This study aimed to identify the
xanthine oxidase inhibitors and decrease of serum uric acid levels from extract ethanol
Achyranthes aspera in hyperuricaemic. Achyranthes aspera extract were prepared by maceration
method in ethanol 70%. The xanthine oxidase inhibitory activity of extract ethanol Achyranthes
aspera was determined by the level of uric acid formed. Methods: The concentration of uric acid
was determined by Spectrophotometer method. Results: methanol extract of Achyranthes aspera
have shown promising inhibited xanthine oxidase activity with ICsop = 17.5 pg/mL, significant
decreased in the serum urate level (186; 129.4 and 128.7 ymol/L), and reduced of xanthine
oxidase activities in the mouse liver (2.62; 1.79 and 1.87 mM acid uric /min/g protein) at dosage
1.25 and 2.5/kg wb, respectively. Conclusion: Achyranthes aspera extract inhibits xanthine
oxidase activity and decreases the plasma uric acid concentration.

Key words: Achyranthes aspera, uric acid, xanthine oxidase
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