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Tom tat

Theo y hoc dan gian, ciy riéng ludi ngan (Alpinia breviligulata) thuong dugc dung dé chira cac bénh nhu khé tiéu,
dau da day, nén mura, con ging qua tran (Zingiber nudicarpum) dugc dung dé khang khuan va chéng oxy hoa. Tuy nhién,
céc dir liéu khoa hoc vé hoat tinh sinh hoc cua loai gimg qua tran (Z. nudicarpum D. Fang) va riéng ludi ngan (4.
breviligulata (Gagnep.) Gagnep) hién van con han ché. Nghién ctru nay dugc thyc hién nham danh gia hoat tinh khang
khuén va kha nang trc ché enzym H*/K*-ATPase ciia cao chiét ethanol tir phan trén mat dat cia hai loai cay nay. Két qua
cho thdy, ca hai loai cao chiét déu thé hién hoat tinh trc ché enzyme H*/ K*-ATPase véi gia tri ICso 1an luot 13 271,40 +
67,09 pg/mL (riéng ludi ngén) va 511,7 + 95, 74 pg/mL (gung qua tran), so voi doi chimg Omeprazole (ICso = 0,09 +
0,03 pg/mL). Pang chu ¥, cao chiét gimg qua tran con cho thay hiéu qua khang khuan dbi v6i 3 chung Escherichia coli,
Staphylococcus aureus va Bacillus pumilus. Day 1 cong bd dau tién ghi nhan tiém ning e ché enzyme H/K*-ATPase
va khang khudn cta hai loai thao duoc nay.

Tir khéa: Uc ché HY/K*-ATPase, hoat tinh khang khuan, Alpinia breviligulata, Zingiber nudicarpum D. Fang
Abstract

Alpinia breviligulata is often used to treat conditions such as indigestion, stomachaches, and vomiting, while Zingiber
nudicarnum is used for its antibacterial and antioxidant properties. However, scientific data on the biological activity of
the Z. nudicarpum D. Fang and the 4. breviligulata (Gagnep.) Gagnep species are still limited. This study was conducted
to evaluate the antibacterial activity and the ability to inhibit the H/K*-ATPase enzyme of ethanol extracts from the
above-ground parts of these two plant species. The results showed that both extracts exhibited H/K*-ATPase inhibitory
activity with ICso values 0f 271.40 = 67.09 ug/mL (4. breviligulata) and 511.7 £ 95.74 ug/mL (Z. nudicarpum), compared
to the control Omeprazole (ICso = 0.09 + 0.03 pg/mL). Notably, the Z. nucicarpum extract also showed antibacterial
efficacy against 3 bacterial strains, including Escherichia coli, Staphylococcus aureus and Bacillus pumilus. This is the
first publication documenting the potential H/K*-ATPase inhibitory and antibacterial activity of these two herbal species.
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1. Giéi thi¢u

Chi riéng (Alpinia) thudc ho gimg
(Zingiberaceae) 1a mot trong nhitng chi da dang
c6 phan bd rong rai ¢ vung nhiét d4i va can nhiét
déi chau A [8]. Céc bd phan nhu qua, hat, 14 va
than ré& ctia nhidu loai trong chi Alpinia dugc su
dung dé chira cac bénh nhu kho tiéu, dau da day,
nén mira, viém rudt... Mot sb nghién ctru cho
thiy, nhiéu loai trong chi nay thé hién cac hoat
tinh chéng oxy hoa, loai bo gdc tu do, khang
khuén, khang nam, tc ché sy phat trién cua té
bao ung thu va bao v¢ tim mach [8, 17].

O nudc ta, c6 khoang 31 loai thudc chi
Alpinia da dugc phat hién, trong do, 16 loai dugc
sir dung phd bién dé chita cac bénh nhu dau da
day, kho tiéu, ta, kiét ly, ti€u chdy, ndén mura, ho,
viém hong... [6, 11]. Tir kién thuc ban dia, dich
chiét nudc coa cdy riéng ludi ngin (4.
breviligulata) thuong dugc dung dé chita dau
bung, dau da day [11]. Tuy nhién, chua cé
nghién ciru nao trén thé gisi chimg minh va lam
1d cac co ché lién quan.

Chi gung (Zingiber), thudoc ho gung
(Zingiberaceae), 1a mot trong nhiing chi 16n voi
khoang 141 loai phan bd rong rdi & cac viing can
nhiét d61 va nhiét doi. Trong y hoc dan gian, cac
loai thudc chi nay tir 1au da duoc ung dung dé
diéu tri budn non, viém loét da day va cac rdi
loan tiéu hoa [3]. Nhiing kinh nghiém tri liéu nay
ngay cang dugc cing cd bdi cac nghién ctru hién
dai, chtrng minh cac chiét xuat va hop chit phan
lap tir chi Zingiber s& hiru nhiéu hoat tinh sinh
hoc quan trong nhu khang viém, khang khuan,
chéng oxy hoa va chéng ung thu [5]. Trong s6
d6, gimg qua tran (Z. nudicarpum D. Fang) - mot
loai v6n duge coi 1a ddc hitu & mién nam Trung
Quéc - gan day di dugc phat hién tai khu vuc
mién Trung Viét Nam. Céc két qua khao st
budc dau cho thiy loai nay c6 kha ning chong
oxy hoa dang ké, md ra trién vong mai trong viéc
khai thac céc gia tri dugc 1y cua chung [10].

Enzyme H'/K'-ATPase, hay con goi 1a bom
proton, 1a mgt h¢ théng van chuyén ion chu dong
nam tai mang té bao thanh da day, chiu trach
nhiém chinh cho qua trinh acid thong qua hoat
dong van chuyén H' vao long da day bang cach
thily phan ATP trong té bao chat. Enzyme nay
dong vai tro truc tiép trong giai doan cudi cta
qua trinh tiét acid dich vi, déng thoi 1a yéu t6
then chdt trong co ché bénh sinh cia bénh viém
loét da day-ta trang do sy tiét qua mirc cia
enzyme H', K'-ATPase giy ra tinh trang thira
acid va loét da day [1]. Do do, diéu hoa hoat
dong cua enzyme ndy dugc xac dinh 1a mét trong
nhitng muc tiéu duge 1y tiém nang trong diéu tri
loét da day. Viéc sir dung cac chét e ché bom
proton nhu omeprazole hay lansoprazole trong
lam sang da khang dinh day 1a dich phan tir tiém
nang gitip kiém soat hi¢u qua tinh trang ting tiét
acid [2]. Nhiéu duogc lidu va cac hop chat ty
nhién nhu cephaline hay acid abietic da dugc
chirg minh 14 c6 hi¢u qua trong viéc hd trg dicu
tri loét da day thong qua co ché nay [4]. Hién
nay, viéc sir dung cac chit chng oxy hoa hay
thudc chen H2 ¢6 thé gay ra mot sb tac dung phu,
nhu ciu cép thiét vé cac chat uc ché H, K'-
ATPase c6 ngudn gdc tir duoc lidu 1a rat 16n.

Céc bao cio khoa hoc hién c6 vé riéng ludi
ngan va gimg qua tran van con kha han ché, chu
yéu tap trung vao viéc khao sat so bo thanh phan
va hoat tinh sinh hoc cua tinh dau [9, 5]. Cho dén
nay, cac nghién ctru sdu hon vé tac dung sinh hoc
clia cac phan doan chiét xuat khac tir hai loai nay
van chua dugce cong bd ddy du. Viéc danh gia
hoat tinh trc ché enzyme H'/K'-ATPase va kha
nang khang khuan cia cao chiét ethanol tir bo
phan trén mat dat khong chi gop phan bd sung
dwr 1iéu khoa hoc quan trong ma con tao co s¢
cho cic umg dung tri liéu tiém nang cia ching
trong tuong lai. Xuat phat tir thyc tién d6, nghién
ctru nay dugc thyc hién véi muc ti€éu danh gia
kha ning trc ché enzyme H'/K*-ATPase va hoat
tinh khang khuan cia cao chiét ethanol tir bo
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phan trén mat dat cua cay riéng ludi ngan va
glmg qua tran.

2. DPoi twgng va Phuwong phap nghién ctru
2.1. Déi twong nghién civu

Déi twgng nghién ciru 14 cao chiét ethanol tir
phan trén mat dit cua cdy riéng ludi ngan (4.
breviligulata (Gagnep.) Gagnep) va gung qua
tran (Z. nudicarpum D. Fang), dugc thu hai vao
thang 7/2023 tai huyén Phong Dién, tinh Thira
Thién Hué.

Chung vi khuan Staphylococcus aureus
ATCC 6538, Bacillus pumilus ATCC 14884,
Escherichia coli ATCC 8739 duoc cung cip tir
trung tim Kiém nghiém Thubc, My pham va
Thuc pham tinh Thira Thién Hué, Viét Nam,
nudi cdy trén méi truong long Brain Hear
Infusion (BHI, Merck, Puc) trong ti 4m
(Memmert, Ptrc) ¢ nhiét 4o 37°C.

2.2. Phwong phap nghién ciu
2.2.1. Chiét xudt tao cao chiét toan phan

Phén trén mat dat cua cdy riéng ludi ngan va
gimg qua tran dugc thu héi, rira sach va phoi kho
sau do nghién thanh bdt. Can 10,0 g bot vao binh
nén, ngdm voi dung méi ethanol tuyét dbi (100
mL x 24 gio x 3 1an) ¢ nhiét o phong. Dich chiét
duoc loc qua bong va cd quay dudi ap suat giam
cho dén khi thu dugc cao ethanol toan phan.
2.2.2. Xdc dinh hoat tinh ikc ché enzyme H'/K"-
ATPase

Dung dich cao chiét dugc hoa tan trong nuéce
cat dé dat nong do gbc 2000 pg/mL, sau d6 pha
lodng theo cap sd nhan dé tao diy nong do khao
sat. Omeprazole dugc st dung lam chit ddi
ching duong, pha lodng thanh diy nong do tir
ndng do gbe 2 pM.

Da day lon duogc rira sach, nghién trong nudc
mudbi sinh 1y va ly tim & 2500 vong/phut trong 10
phut. Phan dich néi (dich ly giai da day) chira ham
luong 16n enzyme H'/K*-ATPase dugc thu nhan
dé sir dung cho cac thir nghiém tiép theo [13].

Hoat tinh trc ché enzyme H'/K'-ATPase cla
dich chiét dugc xac dinh bang phuwong phéap dinh
luong phosphate vo co gidi phong ra khi enzyme
H/K*-ATPase phan cit ATP. Trudc tién, cho 30
uL mau thir (hodc ddi chimg) & cac ndng d6 khac
nhau vao 70 pL dich enzyme, u ¢ 37°C trong 30
phiit. Tiép theo, b6 sung hdn hop phan mg gom
dém Tris—HCI (pH 7,4), KCl, MgCl,, 1| mM
ATP viao dich enzyme d tién 0 v6i cao chiét.
Hon hop phan tmg duge u & 37°C trong 10 pht
dé enzyme thuc hién qua trinh phan cét co chit
ATP. Két thic phan g bang cach ly tim dé thu
dich trong phia trén. Sau khi ly tim, phan dich
ndi duge phéi tron voi thudc thir amoni
molybdate (st dung bd kit A069, Nam Kinh,
Trung Qudc). PO hip thu quang duoc do & budc
song 660 nm [16]. Kha ning wc ché enzyme
H*/K*-ATPase (ky hiéu % I) cia mau thtr duoc
tinh theo cong thuec:

%I = [(Hching — Hint)/ Hehang] x 100.
Trong do:

Hechimg: Hoat tinh ctia mau chiing am, khong
chtra cac chat trc ché enzyme H/ K*-ATPase

Hini: Hoat tinh ciia mau thir

Gia tri ICso 1a nong d6 ma tai ¢6 mau thir c6
kha nang trc ché 50% hoat tinh cua enzyme va
dugc tinh dwa trén do thi biéu dién sy phu thudc
giita ndng d6 cta mau thir.
2.2.3. Xac dinh hoat tinh khang khudn

Hoat tinh khang khuan ciia mau chiét dugc
danh gia thong qua gia tri nong do Gc ché tbi
thiéu (MIC). Gia tri MIC duogc xac dinh bang
phuong phap vi pha loang trén dia 96 giéng theo
phuong phap nghién ctru cua Shahat va cs. voi
mat s6 hiéu chinh nho [14]. Cy thé, 10 pL dung
dich cao chiét (pha lodng theo cp sd 2 trong
nudce cét tir nong do gdc 10 mg/mL trong DMSO
100%) dugc cho vao mdi giéng chira 190 pL
huyén dich vi khuan trong méi truong 16ng Brain
Heart Infusion (BHI) véi mat do 10 CFU/mL.
Thi nghiém st dung DMSO lam ddi chimg 4m
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va Doxycycline lam d6i chimg dwong. Sau 24
giou hiéu khi & 37°C, gia tri MIC duoc xac dinh
1a ndng d6 thap nhat ma tai d6 khong quan sat
thy sy phat trién cua vi khuan.
2.2.4. Xir Iy 56 liéu

Céac thi nghiém xac dinh hoat tinh Gc ché
enzyme H'/K'-ATPase va xac dinh hoat tinh
khéng khuén cta cao chiét dugc thuc hién lap lai
03 1an doc 1ap. Két qua sau d6 duoc xu Iy bang
phan mém GraphPad Prism 8.4.2 va dugc trinh
bay dudi dang gia tri trung binh + d6 1éch chuan
(SD).

3. Két qua va ban luin
3.1. Hoat tinh irc ché enzyme H'/ K*-ATPase

Trong nghién ciru nay, hoat tinh trc ché
enzyme H'/K'-ATPase cua cao chiét ethanol tir
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phan trén mat dat cia riéng ludi ngan va gimg
qua nhin di duogc xic dinh (Hinh 1, Bang 1).
Pay la cong bd dau tién vé tac dung trc ché bom
proton ctia hai loai nay, cung cip bang ching
khoa hoc cho vi¢c ting dung chiing trong diéu tri
cac bénh 1y tiéu hoa theo kinh nghiém dan gian.

Két qua cho thay cao chiét riéng ludi ngan thé
hién kha ning wc ché enzyme H'/K'-ATPase
dang ké v6i gid tri ICs0 14 271,40 £ 67,09 [g/mL,
hiéu qua vuot trdi hon so voi cao chiét gimg qua
tran (ICso = 511,7 + 95,74 [g/mL). Mic di hoat
tinh nay thap hon so v&i phan doan phenolic thiy
phan (GRHP) tur loai Z. officinale (1,5 £ 0,12
ng/mL) [15], két qua nghién ciru van khang dinh
tiém ning cuia cc loai thudc chi Zingiber va
Alpinia trong liéu phap chdng loét da day - ta
trang.
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Hinh 1. P thi biéu dién hoat tinh e ché enzyme H*/ K*-ATPase ctia cao chiét ethanol tir phan trén mat dat cay riéng
Iudi ngan (4. breviligulata) va gung qua tran (Z. nudicarpum)

Bang 1. Hoat tinh trc ché enzyme H+/ K+-ATPase cia cao chiét ethanol tir phan trén mat dét
cdy riéng ludi ngan va gimg qua tran

MAu thir

Hoat tinh tc ché enzyme
H*/ K*-ATPase (ICso)

A. breviligulata

271,40 £ 67,09 ng/mL

Z. nudicarpum

511,7+ 95,74 pg/mL

Omeprazole

0,09 £ 0,03 pg/mL

Su twong dong vé hoat tinh ciing duoc ghi
nhan & céc loai cung ho khac nhu A. officinarum.
Nghién ctru cta Li va cs. nam 2021 chi ra rang
cao chiét ethanol tir ré loai nay khong chi trc ché

hoat dong cua enzyme H'/ K™-ATPase (8,12%
tai lidu 0,36 g/kg) ma con gip ting luu lugng
méau niém mac, lam day 16p chéat nhiy va kich
thich cac thu thé prostaglandin E1 va E4. Nhu
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vay, co ché chdng loét ciia cac loai trong nghién
clru nay co thé lién quan dén viéc kim ham sy
bai tiét acid thong qua tac dong truc tiép 1én bom
3.2. Hoat tinh khdng khudn

proton, twong tu nhu cac loai trong chi Zingiber
va Alpinia d3 duoc cong bd trude day [7].

Hoat tinh khang khuan ciia cao chiét duoc thé hién trong Bang 2.

Béng 2. Két qua hoat tinh khang khuan ctia cao chiét ethanol tir phan trén mat dat

cta cdy riéng ludi ngan va girng qua tran

A. breviligulata

Z. nudicarpum Doxycycline

Chung vi khuan MIC (ug/mL)

MIC (pg/mL) (MIC pg/mL)

Vi khuin gram dwong

S. aureus ATCC

€538 >500 500 0,049
B. pumilus ATCC
14884 >500 500 0,049
Vi khuin gram am
E. coli ATCC 8739 | >500 | 500 | 0,098

Két qua khao sat hoat tinh khang khuan cua
hai loai nghién ctu dugc trinh bay tai Bang 2.
Cao chiét ethanol tir phan trén mit dat cua gimg
qua tran thé hién kha ning tc ché sy phat trién
clia ca ba chung vi khuan thir nghiém bao gdm
S. aureus, B. pumilus va E. coli tai né)ng do 500
mg/mL. Nguoc lai, cao chiét tir riéng ludi ngin
khong cho thiy hoat tinh khang khuan d6i voi
cac chung khao sat & cung ndng do nay.

D6i vai loai gimg qua tran, két qua nay tuong
dong véi cac cong bd trude ddy vé tiém niang
sinh hoc da dang cua loai. Theo Nguyen va cs.,
phan trén mat dat cua loai nay s¢ hiru ham luong
phenolic tong cao va kha ning chong oxy hoa
manh (ICso = 4,86+ 0,08 [g/mL) [10]. Pang cha
¥, tinh dau tir than & gimg qua tran da dugc
chimg minh ¢ kha nang khang khuan manh ddi
vO1 E. faecalis, S. aureus va B. cereus voi1 gia tri
MIC rét thap (1-8 [g/mL) [5]. Viéc cao chiét
ethanol trong nghién ctru nay c6 hoat tinh thap
hon so véi tinh dau c6 thé do su khéc biét vé
nong do cac hop chit c6 hoat tinh hodc phuong
phap chiét tach. Ngoai ra, loai nay con thé hién
hoat tinh  diét tring mudi  Cx.
quinquefasciatus diy trién vong [5].

au

Dbi v6i riéng ludi ngin, mic du cao chiét
ethanol c6 ham lugng phenolic dat 34,4 + 0,5 mg
GAE/g va kha nang trung hoa gbc ty do DPPH
t6t (ICso = 132,7 + 2,6 [g/mL) [12], nhung hoat
tinh khang khuan d6i v6i ba ching vi sinh vat
thir nghiém lai han ché. Diéu nay goi y rang cac
hop chat phenolic hoic terpenoid (nhu ®-
pinene, borneol, ®-caryophyllene) c6 trong loai
nay [9] c6 thé thién vé hoat tinh diét du tring
hoic chéng oxy héa hon 1a kha ning tic ché truc
tiép su phat trién ctia vi khuan ¢ néng do khao
sat. Téng két lai, nghién ciu khéng dinh tiém
ning cua cdy riéng ludi ngan va gimg qua tran
trong viéc phat trién cac ché pham e ché vi sinh
vat, dong thoi cung cap thém dir lidu so sanh vé
dac tinh sinh hoc gitra hai loai thuQc chi Zingiber
va Alpinia.

4. Két luin

Nghién ctru da x4c dinh va so sdnh thanh cong
hoat tinh trc ché enzyme H'/K'-ATPase cung
kha ning khang khuan ctia cao chiét ethanol tir
phan trén mit dat cua hai loai riéng ludi ngan (4.
breviligulata) va gimg qua tran (Z. nudicarpum).
Két qua thyc nghiém cho thdy ca hai loai déu c¢6
tiém nang trong viéc kim hdm bom proton, trong d6
cao chiét riéng ludi ngan thé hién hidu qua trc ché
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enzyme vuot troi. Nguoc lai, cao chiét gung qua
tran lai thé hién wu thé vé kha ning khang khuan déi
V61 cac chung S. aureus, B. pumilus va E. coli.
Pay 14 cong bd dau tién vé cac hoat tinh sinh
hoc nay trén bd phan trén mat dét cua hai loai
khao sat. Nhitng phat hién nay khong chi cung
cap co s& khoa hoc cho cac bai thuc dan gian
ma con mo ra trién vong Umg dung riéng ludi
ngin va gimg qua tran trong phat trién céac lidu
phéap hd trg diéu tri loét da day va bénh ly nhiém
khuan. Céc nghién ctru tiép theo vé phan l1ap va
xac dinh cac hop chat tinh khiét c6 hoat tinh la
can thiét dé 1am rd co ché tac dung cua dugc liéu.

Loi cam on

Cong trinh nghién ctru nay dugc su ho trg tir
kinh phi cua truong Pai hoc Y - Dugc, Pai hoc
Hué (Ma so dé tai: 22/24).
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