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ABSTRACT

Flavonoids are naturally occurring phenolic compounds, which are active ingredients that
are abundantly supplemented from the diet. Flavonoids have attracted special attention from
researchers due to their safety, efficacy, and low side effects in inhibiting xanthine oxidase (XO)
in the treatment of Gout. Many flavonoids show the ability to inhibit XO similar to allopurinol.
In this review, studies on inhibition of XO activity and Gout treatment of flavonoids are
analyzed and evaluated from the aspects of chemical structure relationship and biological
effects. The results indicated that hydrophobic interactions were important in binding flavonoids
to XO. The ability to inhibit XO increases when the hydrophobic interaction affinity increases
in flavone and flavanol groups. In particular, the planar with C2=C3 double bonds on the ring C
and benzopyran ring of flavonoids are beneficial for competitive binding to the substrate of XO
and inhibition of XO. Furthermore, the article also provides new perspectives on the limitations
of current research aimed at promoting the development and in-depth application of flavonoids.
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TOM TAT

Flavonoid 1a cac hop chat phenolic tw nhién, 1 thanh phan hoat chat dugc bd sung doi dao tir
ché d¢ an udng. Flavonoid da thu hut dugc sy quan tdm ddc bi€t cua cac nha nghién ctru do
tinh an toan, hi¢u qua, it tic dung phu trong trc ché hoat dong xanthin oxidase (XO) trong diéu
tri Gout. Nhiéu flavonoid cho thay kha nang (rc ché X0 tuong tu allopurlnol Trong ndi dung
bai tong quan nay, cac nghlen ctru vé e ché hoat dong XO va diéu tri Gout ctia flavonoid duoc
phén tich va danh gia tir cac khia canh cua mdi quan hé ciu trac hoa hoc va tac dung sinh hoc.
Két qua chi ra rang twong tac ky nudc rat quan trong trong viéc lién két flavonoid voi XO. Kha
nang rc ché XO tang khi ai lyc twong tac ky nudce tang 1én trong nhém flavon va flavanol. Cau
tric phang v6i lién két doi C2= C3 trén vong C va vong benzopyran cua flavonoid duogc chu’ng
minh ¢6 191 cho canh tranh lién ket v6i co chit cua XO va uc ché XO. Ngoai ra, bai viét ciing
cung cap nhung goc nhin méi vé nhung han ché ctia nghién ciru hién nay nham muc dich thac
day su phat trién va img dung chuyén sau ctia flavonoid.

T khoa: Acid uric, flavonoid, xanthin oxidase, acid uric.

1. PAT VAN PE

Ty 18 méc bénh Gout toan cdu da ting 63,44% trong
2 thap ky qua, véi ty 1¢ mic ¢ nam cao hon nit & muc
3:1. Pang luu y, tinh trang ngay cang tré hoa voi do
tudi mac trung binh giam xu6ng 25-35 tudi. Cac mo
hinh dy doan dén nam 2030 cho thdy ty 1& méc bénh
Gout s€ tiép tuc ting dan déu theo timg nam trén toan
cau [1]. Bénh Gout dang tré thanh mot van dé strc khoe
dang lo ngal doi hoi céc bién phap phong ngtra va thay
d6i 161 sébng phu hop dé k1em soat bénh t6t hon. Pdng
thoi, huong nghién ctu thuoc {rc ché myc tiéu phan tur
enzym xanthin oxidase, trc ché tang acid uric trong diéu
trj Gout 1a cép thiét.

Bénh Gout la tinh trang tang acid uric mau, do acid uric
tang cao hon mtrc binh thuong dan dén sy hinh thanh
cac tinh thé urat trong khop va mo6 dudi da, co lién
quan dén sy phat trién cac con dau cia bénh viém khép
do Gout. Sy hinh thanh acid uric xdy ra tr qua trinh
sinh tong hop cudi clng trong con duong di hoa purin,
chiu trach nhiém xuc tac qua trinh oxy hoa hypoxanthin
thanh xanthin va xanthin thanh acid uric. Viéc san xuat
qua muc hodc bai tiét acid uric kém la nguyén nhéan
chinh gay ra bénh Gout. Su gia tang cang thang oxy hoa
da duoc bao cao ¢ bénh nhan Gout. Xanthin oxidase la
tac nhan sinh hoc quan trong hinh thanh nén céc goc tu
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do, gop phan gay ton thuong oxy héa cho cac mo lién
quan dén nhiéu bénh 1y bao gdm viém, xo vita dong
mach, ung thu, 1do héa va bénh Gout [2].

Trong nhirng nam gan day, cac thude diéu tri Gout c6
ngudn goc tw nhién dang ngay cang dugc quan tdm ng-

hién ctru. Flavonoid la hop chat ty nhién duoc chiét
xudt tir thuc vat duge chu’ng minh c6 kha nang trc ché
hoat dong cuia XO, lam giam nong d6 acid uric va hoat
dong nhu mot chat chéng oxy hoa (Hlnh 1). Trong bai
tong quan nay, cu tric tuong tac giita cac flavonoid va
XO dya trén mo hinh phan tar dugce danh gia nham dua
ra nhitng goc nhin méi cho ung dung diéu tri Gout cua

flavonoid.
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Hinh 1. Flavonoid trc ché xanthin oxidase (XO)
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2. FLAVONOID UC CHE XO THEO CO CHE
PHAN TU

Flavonoid 1a chit chuyén hoa thir cip dugc tim thiy
rong rai trong tuy nhién, cAu tric bao gom hai vong
benzen dugc lién két v6i nhau bang chudi ba carbon
(C6-C3-C6). Tiém ning e ché XO cua flavonoid co
lién quan tryc tiép dén cac dic tinh cu tric. Flavonoid
twong tac voi XO thong qua lién két hydro va tuong tac
ky nuée [3].

C6 thé thay rang, cac lién két hydro va luc twong tac ky
nuéc dé dang dugc hinh thanh giita flavonoid va XO.
Diéu nay co thé 1a do hau hét cac flavonoid chira nhiéu
nhom hydroxyl va c6 thé dé dang két hop véi gbe acid
amin phan cuc cia XO thong qua lién két hydro. Dong
thoi, viing hoat dong ciia XO ciing chira nhidu acid amin
ky nuéc nén dé dang hinh thanh twong tac ky nuéc voi
h¢ thong vong thom cuia flavonoid. Vé co ché tic ché,
héau hét cac flavon va flavonol déu c6 kha ning trc ché
canh tranh, c6 thé do c6 C2=C3 trong vong C boi nhimng
flavonoid khong c6 C2=C3 trong vong C thudng 1a chat
{rc ché XO hdn hop. Vi vy, viéc duy tri cdu tric phing
va C2=C3 dong vai trd quan trong trong co ché tc ché
cua flavonoid [3].

Tuy nhién, do tinh da dang cta flavonoid nén khong thé
dua ra két luan chéc chin vé mdi quan hé¢ cAu tric-hoat
tinh 4p dung cho tat ca cc flavonoid vé kha nang trc ché
hoat dong XO cua chung. Tuy nhién, c6 thé thiy ring:
(1) su c6 mat cua nhom hydroxyl (-OH) ¢ vi tri C7 va
carbonyl (-CO-) & vi tri C4 dong vai trd quan trong cho
sy twong tac giita flavonoid voi XO thong qua lién két
hydro, gop phan quan trong trong viéc cai thién hoat
tinh e ché XO cua flavonoid; (2) ciu trac phing véi
hé thong vong benzopyran vai lién két doi tai C2=C3
trén vong C cua flavonoid ciing ¢6 anh hudng rat 16n
trong tuong tac voi khoang hoat tinh cua XO, lién két
d6i nay mat di s& lam giam hodc thdm chi mét hoan toan
kha nang tc ché XO cua flavonoid; (3) hoat dong cua
flavonoid con phu thudc chu yéu vao anh huéng cua
hiéu ing khong gian, vi tri lién két va luc lién két tao ra
khi twong tac véi XO [4]

3. HOAT TiNH UC CHE XO CUA MQT SO
FLAVONOID

Trong sb cac din xuét flavonoid, flavon va flavanol 1a
nhitng flavonoid dugc nghién ctru chuyén sau va phong
phu nhét. Hoat tinh (rc ché XO ctia mét sb flavon va
flavanol trong cac nghién cuu dugc trinh bay trong
Béang 1.
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Bang 1. Hoat tinh wc ché X0
cia mot s6 flavon va flavanol [5]

. A £ Hoat tinh trc ché

Flavonoid | Tén hoat chat X0 (ICS_Q)
Quercetin 2,74 uyM

Flavanol
Kaempferol 2,18 uM
Luteolin 4,79 uM
Flavon Apigenin 3,57 uM
Chrysin 1,26 uM

Flavanol 1a hop chat phong phti nhét, chiém hon mot
phan ba tong sb flavonoid. Quercetin 1a mot trong
nhiing flavanol dugc nghién ctru rong rai nhét. Querce-
tin tuong tac vdi XO thong qua lién ket hydro va tuong
tac ky nudc. Phan tich cdu trac tinh thé tia X cua phtic
hop quercetin-XO dugc thuc hién boi Cao va cong su
(2014) da chi ra rang vong benzopyran cua quercetln
hinh thanh tuong tac ky nudc voi Phe914, Phe1009 va
Leu648 cua XO nam trong vung hoat dong trung tam
lién két cua XO, con vi tri hoat dong lién quan dén xuc
tac cua XO (Arg880, Glu802 va Lys771) twong tac voi
quercetln thong qua lién két hydro. Ngoai ra, Zhang
va cong sy (2018) da bao cao rang quercetln thé hién
sy rc ché XO véi IC50 14 2,74 uM va c6 thé ty dong
chén vao vung hoat dong ctia XO thong qua tuwong tac
van der Waals va lién két hydro de tao thanh phuc hop
XO-—quercetin, tir d6 lam thay di cau trac cua XO va
uc ché hoat tinh [6].

Kaempferol 1a chét (rc ché XO manh véi IC50 1a 2,18
uM gan bang allopurinol (1,79 uM. Nhom hydroxyl ¢
vi tri C7 trong kaempferol da dugc chimg minh dong
vai tro quan trong trong tac dung tc ché X0, con nhom
meta-hydroxyl trén vong B tao diéu kién cho su xen k&
ctia flavonoid voi XO, ting cudong e ché XO. Kaemp-
ferol la chat trc ché canh tranh cua XO, hoat dong chu
yéu bang cach chén vao vi tri hoat dong cua XO thong
qua tuong tac ky nude voi Phe914, Phel009, Leu873
va e ché tuong tic ua nude gitra co chét véi Glu802,
Arg880 [7].

Bén canh flavanol, cic loai flavon trong thyc pham
cling chiém hon 1/4 tong s0 flavonoid, bao gdm luteo-
lin, apigenin, chrysm va mot so dan chat khac. Trong
do, luteolin c6 tac dung trc ché manh XO voi IC50 1a
4,79 uM. Luteolin lam giam hoat dong XO bang cach
{rc ché canh tranh thong qua lién két véi cac acid amin
quan trong trong khoang hoat tinh ctia XO (bao gdm
Glu802, Leu873, Phe914, Arg880, Phe1009, Thr1010,
VallOll Leul014 va Pro1076) boi lién ket hydro va
cac tuong tac ky nudc. Apigenin tuong tac voi khoang
hoat tinh XO tuong ty luteolin nhung manh hon véi
IC501a 3,57 uM [8].

Chrysin ue ché hoat dong X0, véi IC50 1a 1,26 uM,
thap hon allopurinol (1,79 uM), chiing t6 chrysin la mot
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flavon c6 hoat tinh trc ché XO manh nhat. Chrysm c6 ai
luc manh véi vi tri hoat dong ctia XO va c6 thé lién két
mot cach tu nhién voi cac acid amin quan trong trong
vung hoat dong cia XO nhu Leu648, Glu802 Leu873,
Arg880 va Phe1009 thong qua lién ket hydro va tuong
tac van der Waals. Li va cong sy (2022) nhén thay rang
nhom hydroxyl & C7 dong vai tré quan trong trong cai
thién kha nang tc ché XO cua flavon bang cach gan vao
khoang hoat dong cua XO [9]. Hinh 2 m6 phong tuong
tac gifta cac acid amin quan trong tai khoang hoat tinh
ctia XO véi mot s6 flavonoid.
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Hinh 2. Tuong tac giira flavonoid
véi khoang hoat tinh XO

Theo quan sat tir Hinh 2 ¢6 thé thay rang, sy rang budc
chat ché giita flavonoid va XO 1a do sur két hop gitra
twong tac wa nudc va ky nudc hoat dong trén cau trac
ba vong lién hop cua flavonoid. Acid amin quan trong
trén XO chiu trach nhiém tuong tac chinh voi flavonoid
bao gom Leu648, Leu873, Glu802, Arg880 Phe914,
Phe1009 va ThrlOlO Dang luu y 1a cau trac phang cua
flavonoid véi lién két doi C2= C3 trén vong C va vong
benzopyran dong vai tro quyet dinh trong canh tranh
lién két voi co chat pur1n can dugc bao ton. Co s¢ dir
ligu tur bai tong quan nay cung cip ciu tric chat dan
duong cho thiét ké thudc va toi wu hoa cdu tric cac
flavonoid huéng muc tiéu wc ché XO nham tiang higu
qua diéu tri ting acid uric mau va diéu tri bénh Gout.

4. KET LUAN

Flavonoid, 1a mot trong nhitng thanh phan c¢6 hoat tinh
sinh 1y chinh ¢ thyc vat, da duge nghién ctu vé sy
tuong tac va co ché wc ché dbi voi XO. Mot s nghién
ciu ung hd hi¢u qua cua flavonoid trong viée giam acid
uric & dong vat, diéu nay cung cp o s¢ khoa hoc cho
viéc nghién ctru flavonoid nhu 13 yéu té chirc ning co
tac dung ha acid uric va ting dung lam sang Bai viét
nay xem xét co ché tac dung trc ché XO va lam giam
acid uric bang flavonoid dya trén kham pha mdi quan hé
cu tric- hoat dong. Li€n két hydro va tuong tac ky nude
chiém uu thé trong tuong tac glu’a flavonoid va XO. Vi
tri va luc lién ket cua flavonoid véi XO 1a khac nhau do
tinh da dang vé céu trac cia flavonoid va sy tu:ong tac
glu'a flavonoid va XO lam thay dbi céu trac cua XO,
can tr¢ hoat dong xuc tac cua nd trong XO bang cach
ngin chin sy xAm nhap cta co chét, tir d6 irc ché hoat

dong ciia XO. Viéc duy tri cau tric phang voi C2=C3
trén vong C va Vong benzopyran dong vai tro rat quan
trong trong co ché trc che cua flavonoid. Bai viét nay
go1y nhiing huéng thlet ké thude méi va tbi uu hoa cau
trac flavonoid nham ddy nhanh tng dung 1am sang cua
flavonoid trong tuong lai. V&i ban chat 12 mot hoat chét
tu nhién rat an toan va hi¢u qua c6 thé giup ngin ngua
céc bién ching do Gout, vi vay huong nghién ctru thude
méi dya trén chu trac flavonoid ¢6 thé cung cap mot
lidu phap diéu tri Gout méi day hira hen trong twong lai.

5. HAN CHE VA KIEN NGHI

Bang chung thuc nghiém cho thay flavonoid c6 thé trc
ché hoat dong XO, tuy nhién vin con nhiéu thiéu sot
trong nghién ctru hién tai. (1) Flavonoid dugc thir ng-
hiém thanh cong trén in silico, in vitro nhung it thanh
cOng trén in vivo va rat hiém thir nghiém 1am sang duoc
thuc hién. Diéu nay c¢6 thé do anh huong boi cac yeu t6
duoc dong hoc. Vi vay, diéu quan trong 1a phai toi wu
hoa cau trac flavonoid dé cai thién dugc dong hoc, tir do
tang cuong cac nghién ctru tién 1am sang va 1am sang dé
day nhanh sy phat trién cua flavonoid lam thudc diéu tri
Gout; (2) Pa c6 nhiing nghlen ctru vé hoat dong chdng
oxy hoa cua flavonoid va ung dung dleu tri cua chung
trong bénh ung thu [10], nhung c6 rat it nghién ctru vé
ung dung diéu tri Gout do rc ché hoat dong XO, néu bat
su can thiét pha1 tang cudng nghién ctru vé flavonoid
trong linh vuc nay.
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