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Tém tat:

Bénh gut 1a mot réi loan chuyén héa dic trweng béi sw gia ting nong dé acid uric trong co thé, dan dén sy tich
tu cia ching tai cac khéop gay ra cac con viém, dau. Xanthine oxidase (X0) la mdt enzyme xtc tac qua trinh
oxy héa xanthine dé tao thanh acid uric. Vi vy, viéc tim Kiém va phat trién cac chit trc ché X0 la mgt hwéng
di tiém ning trong hé tro’ diéu tri bénh gut va cac réi loan lién quan dén acid uric. Nghién ctru nay da sang loc
Kkha nang rc ché X0 cua cac cao chiét methanol tir 22 loai thwc vat thu thip tai Vwon quéc gia Phu Qudc. Két
qua cho thdy, 22 mau cao chiét methanol déu c6 kha ning trc ché hoat tinh cia X0, véi 11 mau c6 hiéu qua
trc ché ro rét, dat mirc e ché trén 50% & nong do 50 pg/ml. Piac biét, cao chiét tir Roi mat (Garcinia ferrea
Pierre) va Tram ba vé (Syzygium lineatum (Bl.) Merr. & Perry) thé hién hoat tinh rc ché manh véi gia tri IC,
lan lwotla 24,42 va 27,17 pg/ml. Cac két qua nay cho thiy tiém nang irng dung cac loai thwc vat tir Vieon qudc
gia Phi1 Quéc trong hé tror diéu tri bénh gut va cac bénh ly lién quan dén réi loan chuyén héa purine.

Tir khéa: acid uric, bénh gut, thwc vat ban dia, Vwwon quéc gia Phu Qudc, xanthine oxidase.
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Abstract:

Gout is a metabolic disorder characterised by elevated levels of uric acid in the body, leading to its
accumulation in the joints and causing inflammation and pain. Xanthine oxidase (X0) is an enzyme that
catalyses the oxidation of xanthine to produce uric acid. Therefore, the investigation and development of
effective and natural XO inhibitors are considered a promising approach in the treatment of gout and uric
acid-related disorders. This study evaluated the xanthine oxidase inhibitory activity of methanolic extracts
from 22 plant species collected from Phu Quoc National Park, Vietnam. The results reveal that all extracts
exhibited XO inhibitory activity, with 11 samples showing significant inhibition (>50%) at a concentration of
50 pg/ml. Notably, extracts from Garcinia ferrea Pierre and Syzygium lineatum (Bl.) Merr. & Perry exhibited
strong inhibition, with IC_, values of 24.42 and 27.17 ng/ml, respectively. These findings highlight the
potential of native plant species from Phu Quoc National Park as natural sources for the development of X0
inhibitors, supporting the treatment of gout and other purine-related metabolic disorders.
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1. Ddt van de

Xanthine oxidase (XO) la mdét enzyme quan trong
trong qué trinh chuyén hoéa purine, c6 nhiém vu chuyén
d6i hypoxanthine thanh xanthine va xanthine thanh acid
uric [1-3]. Khi ndng d6 acid uric trong co thé tang cao sé
gdy ra bénh git - mot can bénh dac trung béi sw tich tu
cua tinh thé urate trong cac khép va moé mém [4]. Mirc
acid uric cao ciing c6 thé din dén sy hinh thanh séi than
va cac roi loan khac lién quan dén hé thong chuyén héa
purine.

Hién nay, cAc phwong phéap diéu tri bénh gut cht yéu
la dung thu6c gidm dau, khang viém va thuéc ha acid uric.
Tuy nhién, hdu hét nhirng loai thudc nay thwong di kem
v&i nhiéu tic dung phu nhw viém loét da day, suy gan,
than hodc ting nguy co mic cac bénh tim mach. Viéc st
dung thudc 1au dai ciing c6 thé dan dén tinh trang khang
thuéc. Do dé, cac liéu phap diéu tri tw nhién tir thuwc vat
dwoc ky vong cé it tic dung khong mong mudn hon.

Vuon quéc gia Phii Quéc (nay thudc tinh An Giang) cé
sw da dang sinh hoc phong pht, la noi sinh trwréng cta
nhiéu loai thuye vat dac hivu [5]. Cac loai thwe vat nay, véi
nhiéu hoat chat tiém nang, ¢ thé la nguodn tai nguyén quy
trong viéc tim kiém céac chat tc ché X0 hiéu qua. Trong
bdi canh do, viéc nghién ctiru hoat tinh rc ché XO ctia cac
loai thwc vat tai Vwdon qudc gia Phi Qudc gép phin vao
viéc nang cao gia tri sir dung cda nguon tai nguyén thién
nhién va mé ra hwéng phat trién san phdm c6 ngudn géc
tir tw nhién hd tro diéu tri cac bénh ly lién quan dén réi
loan chuyén héa purine nhw bénh gt va séi than.

Vé&i muc tiéu phat trién ngudn dwoc liéu ban dia,
nghién ctru nay tap trung sang loc hoat tinh rc ché X0
cia mot sé loai thwc vat tai Vwon quéc gia Phd Qudc.
Cac mau dwoc lwa chon dwa trén tinh méi va tiém nang
duoc liéu (gidam dau, chéng viém, ho tro diéu tri gat) cla
ching. Nghién ctru nay khong chi déng gdp vao viéc phat
trién liéu phap thién nhién trong diéu tri git ma con tao
tién dé cho viéc phat trién cac sdn phdm dwoc tir thién
nhién, dap &ng nhu cadu cham séc strc khde ngay cang cao
cla cong dong.

2. Déi tuong va phuong phap nghién ciiu
2.1. béi twong

Canh va 14 cda cdc miu thuc vat trong nghién ctru
nay dwoc thu héi tir Vwon quoc gia Phi Qudc vao thang
6/2024 va duwoc giam dinh tén khoa hoc dwa trén hinh
thai thwc vat boi ThS. Lé Minh Diing (Vwon qudc gia Phua
Qudc, nay thudc tinh An Giang). Tiéu ban ctia mau dwoc
lwu gitt tai BO moén Hoa Hitu co, Khoa Héa hoc, Trwong
Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia TP. H6 Chi
Minh (bang 1).
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Bang 1. Tén khoa hoc, tén dia phwong va ma sé lwu triv chia cac
mau thwe vat.

STT Ténkhoa hoc Téndiaphwong  Ho Ma lwu trie

| gtgoszigg::;n calaba L. var. bracteatum (Wight) Congtta DOC-2024-006
2 Calophyllum dongnaiense Pierre Cong nuée Calophylaceze DOC-2024-007
3 Calophyllum pisiferum Planch. & Triana Cong day DOC-2024-008
4 Garcinia ferrea Pierre Roi mét DOC-2024-009
5 Garcinia gaudichaudii Planch. & Triana Vang nghé Clusiaceae DOC-2024-010
6 Garcinia oliveri Pierre Biranti DOC-2024-011
7 Ficus lamponga Miq. Ngai lam bong DOC-2024-012
8 Ficus pellucidopunctata Griff. Sung dom trong Moraceae DO0C-2024-013
9 Ficusvillosa Blume Sung long DOC-2024-014
10 féﬁrlzi)w ;IZI:I}:L[DC) Korth.var. noronhze Singsocnguyén  Theaceae DOC-2024-015
11 Baeckea frutescensL. Chdi xé DOC-2024-016
12 Melaleuca cajuputi Powell Tram nuéc DOC-2024-017
13 Rhodamnia dumetorum (Poir.) Merr. Tiéu sim DOC-2024-018
14 Rhodomyrtus tomentosa (Aiton.) Hassk. Hong sim DOC-2024-019
15 Syzygium chanlos (Gagn.) Merr. & Perry Tram tring Myrtaceae DOC-2024-020
16 Syzygium jambos L. Alston Ly DOC-2024-021
17 Syzygium lineatum (BL) Merr. & Perry Tram ba vd DOC-2024-022
18 Syzygium polyanthum (Wight) Walp. San thuyén DOC-2024-023
19 Tristaniopsis merguensis (Criff) Wils. & Waterh. Tri tin DOC-2024-024
20 Alstonia macrophylla Wall. Mépldto DOC-2024-026
21 Spirolobium cambodianum Baill. Ludn thiy Cam bt~ Apocynaceae  DOC-2024-027
22 Willughbeia edulis Roxb. Guoi Nam bg D0C-2024-028

Sau khi thu hai, cAc mau thuc vat dwoc sy kho dén
khi dat dd &m dwdi 10%. Can chinh xac khoéng 10 g mau
kho (gébm ca canh va 14) cho vao binh ciu 250 ml, chiét
noéng hoan lwu véi 100 ml dung mdi methanol (MeOH)
trong 3 gio. Loc lay dich trich, tiép tuc thém dung méi
MeOH méi vao chiét hoan lwu thém 2 I4n niva. Gop cac
dich trich, xir Iy bang phwong phap c6 quay ap suit kém
dé thu hoi dung maéi, cudi cing thu dwoc cao tdng MeOH
vGi do Am duwdi 10%. Can téng khdi lwgng cao (m) va
tinh to4n hiéu suit chiét.

2.2. Héa chdt - thiét bi

Hoéa chit st dung trong thi nghiém gém xanthine
(Nacalai tesque, Nhat Ban), xanthine oxidase 25 Units
(Sigma Aldrich, My), allopurinol (Wako, Nhit Ban),
dimethyl sulfoxide (DMSO), sodium hydroxide (NaOH),
hydrochloric acid (HCI), Na,HPO, (>99%), NaH,PO,
(>99%) dwoc mua tir Merck (Ptrc), ethanol va methanol
>99% (Scharlau, Thai Lan). Cuvette thiy tinh 5 ml dwgc
cung cip ba&i Hellma (Pirc), may quang phé UV-1800 cta
Shimadzu (Nhit Ban).

2.3. Khdo sdt kha ndng trc ché enzyme xanthine oxidase

Phwong phap xac dinh hoat tinh rc ché enzyme XO
dwoc thyc hién theo quy trinh da dwoc mo td trong
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nghién ctru ctia D.V.N. Truong va cs (2024) [6], dua trén
viéc do lwong acid uric hinh thanh sau khi cAc mau cao
chiét tac dong 1én enzyme XO. Néng dd acid uric dwoc
xac dinh dwa trén phwong phap do quang phd & buéc
séng 293 nm, trong do6 allopurinol c6 nong dé tr 2; 1;
0,5; 0,25 va 0,125 pg/ml dwoc st dung lam chat chuin
tham chiéu. Trong qua trinh thi nghiém, chit &c ché X0
sé lam gidm kha ndng xuc tac cia enzyme nay, tir d6 gidm
sw hinh thanh acid uric. Chat t&c ché X0 cang manh thi
lwong acid uric tao thanh cang it, d6 hap thu tai buéc
séng 293 nm cang thip.

Quy trinh thir hoat tinh trc ché X0 dwgc tién hanh nhw
sau: mau cao chiét dwgc hoa tan trong hon hop dung dich
dém phosphate pH 6,8 va DMSO (97:3 v/v). Thém 100 pl
enzyme X0 0,05 U/ml vao 300 pul dung dich mau tht, lac
déu dung dich va 4 trong 15 phut & nhiét dé phong. Sau
khi 0, thém vao 900 pl dung dich nén xanthine 150 pM,
13c déu va ti€p tuc G trong 30 phut & nhiét dd phong. Sau
do, thém 200 pl HCI 1 M, 13c déu va do d6 h4p thu quang
tai budc song 293 nm.

Mbi mau thir dwoc thir nghiém tai 4 ndong dd khac
nhau, mdi néng do dwgc thwe hién 3 1an. Bén canh mdi
mau tht, mdét miu trdng ciing dwgc chuln bi, trong
d6 enzyme XO dwoc thay thé bang dung dich dém
phosphate. Ngoai ra, mdi mau thtr sé c6 mot mau dsi
chirng dwoc chuln bi twong tw nhw mau thit, nhung thay

thé& dung dich mau bang hé dung méi phosphate buffer/
DMSO 97:3 (mAu ddi chirng khong chita hop chat thir
nghiém). Ty 1& phan tram &c ché (1%) cua tirng néng do
mau thir dwoc tinh dwa trén cong thitc:

%= (Acontml - Ablank) - (Asamplc - Ablank) <100%
0— 0
Acontro] - Ablank
trongdé: A lado hap thu quang ctia dung dich chirng

dung moi; A pre la @6 hap thu quang ctia dung dich c6
mau cao chiét; A la d6 hap thu quang cia mau trang.

MJi thi nghiém dwoc 13p lai ba 1an. Vi nhitng mau
c6 hoat tinh trc ché bién thién tuyén tinh v&i nong do, vé
mot dwong thang c6 phuong trinh y = ax + b, trong dé
y la phan tram tc ché XO va x la néng do cao chiét thir
nghiém. Vé&i nhitng mau c6é hoat tinh khéng bién thién
tuyén tinh véi nong dg, tinh mét cach gin ding, ching ta
vé mot dwong congy = aln(x) + b qua tit ca cac diém (v&i
y 1a phan tram c ché XO va x 1a néng d6 chat c ché).
Dua trén cac diém dir liéu, v&i cdc hé s6 a va b da duoc
xac dinh, ta c6 thé thay gia tri y=50% vao phwong trinh
va tinh dwoc gia tri x 1a ndong d6 ctia mau khéo sét trc ché
50% enzyme XO (IC, ). Cac s6 liéu tinh toan dwoc phan
tich bang phan mém Microsoft Excel 2019.

3. Két qua va ban luan

Két qua trong bang 2 cho thay kha ning trc ché XO cta
22 mau thuc vat thu thap tir Vudn quéc gia Pha Quéc.

Bang 2. Kha ning trc ché xanthine oxidase clia cac cao chiét methanol tir mau thwe vat thu thap tai Vwon quéc gia Phi Quéc.

X Phin tram ic ché (%)
STT Tén mau IC,, (ng/ml)
50 (ug/mi) 25 (ug/mi) 12,5 (ng/mi) 6,25 (ng/mi)
1 Calophyllum calaba L. var. bracteatum (Wight) Stevens 61,00+0,60 33,62+1,62 17,60+1,99 8,89+2,03 40,00
2 Calophyllum dongnaiense Pierre 52,82+1,17 29,4942,01 15,85+1,54 7,17+0,83 46,21
3 Calophyllum pisiferum Planch. & Triana 54,63+0,42 30,09£0,79 16,17£0,36 8,07+0,82 4478
4 Garcinia ferrea Pierre 95,67+2,64 53,61£2,98 30,96+1,88 16,80+0,99 24,42
5 Garcinia gaudichaudii Planch. & Triana 52,57+1,68 28,23£2,54 14,76+1,47 6,12+1,30 46,83
6 Garcinia oliveri Pierre 47,17+3,75 24,92+3,73 12,56+2,17 5,68+0,55 >50
7 Ficus lamponga Mig. 48,93+0,78 30,37+2,44 13,08+1,73 5,38+0,34 >50
8 Ficus pellucidopunctata Griff. 31,79+0,78 16,94+0,20 10,82+1,96 5,50+0,33 >50
9 Ficus villosa Blume 42,43+2,67 22,78+2,23 11,51+1,49 5,75¢1,98 >50
10 Schima wallichii (DC.) Korth. var. noronhae (Blume) Bloemb. 45,36+2,85 22,49+2,19 13,9942,04 4,29+1,29 >50
11 Baeckea frutescens L. 39,25+1,54 22,19+0,98 12,94+1,36 5,27+0,21 >50
12 Melaleuca cajuputi Powell 50,9943,03 26,99+0,60 12,56+1,35 5,21+1,22 48,54
13 Rhodamnia dumetorum (Poir.) Merr. 33,30£0,49 18,75+1,06 7,76£1,10 3,35£0,90 >50
14 Rhodomyrtus tomentosa (Aiton.) Hassk. 56,05+1,98 28,06+1,82 16,85+2,78 8,24+1,12 44,35
15 Syzygium chanlos (Gagn.) Merr. & Perry 38,501,05 21,67+1,31 9,45+1,15 4,45+0,88 >50
16 Syzygium jambos L. Alston 79,98+1,61 45,19+4,47 22,20%3,53 11,49+1,34 30,14
17 Syzygium lineatum Bl. Merr. & Perry 85,59+2,26 50,15£3,05 28,14£1,95 15,5741,00 2717
18 Syzygium polyanthum (Wight) Walp. 57,39+0,80 31,5342,37 18,22+0,71 9,1040,14 42,46
19 Tristaniopsis merguensis (Griff.) Wils. & Waterh. 56,23+0,69 28,95+0,44 15,5143,01 7,92+1,48 44,11
20 Alstonia macrophylla Wall 31,34+1,69 14,28+0,14 9,03+1,87 4,01+1,40 >50
21 Spirolobium cambodianum Baill. 46,66+2,86 25,24+0,57 13,94+0,33 6,27+0,81 >50
22 Willughbeia edulis Roxb. 48,48+2,33 25,41+0,96 12,03£1,25 6,07+0,59 >50
Allopurinol 1,18
31
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TAt ca cac loai déu cho thiy kha ning e ché X0, dao
dong tir khodng 31% dén 96% & noéng do 50 pg/ml.
Nhiéu loai thudc ho Guttiferae va Myrtaceae cho thay
kha nang trc ché X0 kha manh. Trong d, mot s6 loai nhw
Tram ba vo (Syzygium lineatum (DC.) Merr. & L.M. Perry)
(IC,,=27,17 pg/ml), Ly (Syzygium jambos L. Alston)
(IC,,=30,14 pug/ml) va Ro6i mat (Garcinia ferrea Pierre)
(IC,,=24,42 ug/ml) thé hién kha nang tc ché manh véi
IC,, thap. Kha nang trc ché X0 va tiém nang trong diéu
tri cac bénh ly co xwong khép nhw gt cda cac loai trong
chi Syzygium da dwgc bao cio trong cac nghién ctru
trude day [7-9]. Mot s6 hoat chat thudc khung flavonoid
trong Syzygium da dwoc chirng minh c6 kha nang lién
két v&i vi tri hoat dong cia enzyme, dan dén tc ché X0
thong qua co ché canh tranh véi co chat, vi vay lam giam
san sinh acid uric [8]. Twong tu, cac loai ciy thudc chi
Garcinia cling dwgc nghién ciru vé kha nang tc ché XO.
Trong nghién cttu cta L.L. Zhu va cs (2014) [10], cac hop
chat tir canh Garcinia esculenta cho thiy kha nang tc
ché X0 manh. Trong d4, 1,3,6,7-tetrahydroxyxanthone
va griffipavixanthone 1a hai hop chit néi bat, véi
1,3,6,7-tetrahydroxyxanthone thé hién kha nang rc ché
manh hon ca ddi chirng allopurinol.

Trong nghién cttu nay, cac loai thudc ho Moraceae va
Apocynaceae déu thé hién hoat tinh &c ché X0 yéu, véi
IC,,>50 pg/ml. Diéu dé cho thdy hoat chat &c ché X0
manbh it hién dién & nhitng ho thwc vat nay, hoac ham
lwong khong du cao trong cao chiét tho.

4. Két luan

Viéc khao sat hoat tinh rc ché X0 ctia 22 loai thwc vat
thu thap tai Vwon qudc gia Phu Qudc da dem lai nhitng
két qua dang chi y vé hoat tinh sinh hoc cla cac loai nay.
TAt ca cac loai déu thé hién kha nang trc ché X0 & mirc
d6 nhat dinh (31-96% & néng do 50 pg/ml), trong do6 c6
dén 11 loai thé hién kha ndng trc ché ro rét véi phan tram
trc ché trén 50% & nong dé 50 pg/ml, dic biét déi véi 2
loai 1a TrAm ba vo6 va Roi méat thé hién kha niang &c ché
manh véi IC, 1an lwotla 27,17 va 24,42 ug/ml. Diéu nay
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cho thdy tiém ndng c6 thé dwoc tng dung dé ho trg digu
tri bénh gt va cac bénh lién quan dén chuyén hoa acid
uric cda cac loai thwc vat tai Vuon qudc gia Phu Quéc,
tinh An Giang.
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