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DPanh gia hoat tinh khang khuan in silico cha cao chiét
la Thwong xuan (Hedera helix L.) & Viét Nam

Dang Thi Lé Thay, Ly Hong Hwong Ha, Pham Canh Em’
Trwong Bai hoc Quéc té Héng Bang

TOM TAT
DGt van dé: Ld Thudong xuén (Hedera helix L.) Id ngudn gidu hop chét hoat tinh sinh hoc nhw polyphenol,
flavonoid va saponin gép phén vdo cdc ddc tinh duoc ly da dang. Muc tiéu: Nghién ciru nay tép trung xdc
dinh cdc hoat chdt khdng khudn hiéu qué qua target Sortase A. Phurong phdp: Sang loc in silico durgc thuc
hién dé ddnh gid twong tdc bang docking phdn tir. Két qud: Trong sé cdc hop chdt dugc sang loc, f-hederin
va hederagenin thé hién di luc lién két cao nhdt vdi Sortase A (-9.4 kcal/mol), tiép theo Ild acid 3,5-
caffeoylquinic va oleanolic acid (-9.0 kcal/mol), virot trdi ddng ké so vdi ciprofloxacin (-7.6 kcal/mol). Cdc
saponin triterpenoid, ddc biét Ia B-hederin va hederagenin hinh thanh nhiéu lién két hydrogen manh va cdc
twong tdc ky nwdc 6n dinh, tdng cudng tiém ndng tre ché. Cdc hop chét khdc bao gém a-hederin (-8.8
kcal/mol), hederacoside C (-8.6 kcal/mol) va rutin (-8.4 kcal/mol) ciing cho thdy di luc lién két thudn loi,
twong dwong hodc vuot tréi so vdi ciprofloxacin. Két luén: Phén tich in silico xdc dinh B-hederin,
hederagenin va acid 3,5-caffeoylquinic la nhitng hop chdt thuc vat tiém ndng nhét tir Hedera helix L. cho
hoat tinh khdng khu@n nhdm vdo Sortase A. Két qudé nghién ctru cho thdy tiém ndng cta cdc hoat chét nay

nhuw cdc tdc nhén diéu tritw nhién dé chéng lai nhiém khudn.

Tirkhéa: 6 Thud'ng xudn, Hedera helix, in silico, khdng khuén

1. DAT VAN DE

Thuong xuan cod tén khoa hocla Hedera helix L., tén
tiéng Anh I3 lvy, la mét trong 15 loai ctia chi Hedera
thuéc ho Ngii gia bi (Araliaceae). Than dang day
leo, mau xanh, thwong bam Ién cic hang rao hodc
tudng, ¢ thé dai 20 - 30 m. L4 dai khodng 10 cm,
réng 3 - 12 cm va cac la non thuong cé 3 - 5 thuy,
trong khi nhitng 1a trudng thanh cé dang giong
hinh trai tim, hinh thoi t&i hinh trirng, mac. Hoa
mocthanh chum, thuong cé 8-20hoatrén1chum
va 3 - 6 chum trén 1 cum. Qua mong vdi trong
lwgng khoang 0.3 g va thuwong cé 2 - 5 hat trong
mot qua [1, 2]. Thudng xudn phan bd nhiéu &
nhitng vung cé khi hau lanh nhu chau Au, Nam M§
va mét s qudc gia chau A. & Viét Nam, Thuong
xudn thuwdng duoc trong trong chau dé 1am kiéng.
BO phan duoc chirng minh cé tac dung sinh hoc
tiemnanglala[3].

L& Thudng xuan rat giau hoat chat polyphenol,
flavonoid va saponin, cu thé 1a hederacosid C, a-
hederin va rutin [4 - 13]. Day la nguyén nhan gitp 13
Thuwdng xuan cé nhiéu tadc dung sinh hoc tiém nang
nhu: Khang viém, chéng oxy hda, giam ho, khing
ung thu, khang khuan va giai doc. La thuong xuan
con dugcdung dé gidm dau, tranh nhiém trung cac
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vét bong ngoai da nh& vao dic tinh khang khuan.
Cling nh& vao dac tinh nay ma 1a Thudng xuan con
gilp giam bat sy kich tng, khé chiu khi bi bénh vay
nén, cham da, cac tinh trang lién quan dén da nhw
mun trirng ca.

Cac nghién cru 1dm sang trén cao chiét 1a Thuwong
xuan d3 khang dinh tac dung duoc ly long dom,
gian phé& quan, gidam ho dé diéu tri cic triéu chirng
ho cé dom; diéu tri viem dwong hé hap [6, 7]. Tir
d6, thudc siro ho PROSPAN’ ra ddi va rat thanh
cong trén thjtrwong qudc té va Viét Nam. Loai thao
dwoc nay cd thé sir dung dé diéu tri cac bénh hd
hap cho tré em va khé an toan. Mét vai nghién ctru
cho thay rang |& Thuwdng xuan mang hiéu qua
tuwong duwong vdi acetylcystein - loai thudc giam
ho, long dom. D6 an toan cla cao la Thuong xuan
da dugc chirng minh trén 1am sang thong qua cac
san pham siro ho nay. Bén canh d6, hoat tinh khéng
khuan cling la tiém ning I&n cda cao chiét duoc
liéu va dé dang phat trién sdn pham thwong mai.
Tuy nhién, nghién ctru vé hoat tinh khdng khuan va
co ché& khang khuan cda 13 Thudng xuan & Viét
Nam con han ché. Do d6, muc dich cla nghién ctru
la danh gia hoat tinh khang khuan in silico cha mot
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s6 hoat chat chinh trong cao chiét |4 Thudng xuan
trén dich tdc dung khang khuan Sortase A (SrtA).

2.PHUONG PHAP NGHIEN CU'U
2.1.Chuanbiligand

Cau trdc cla cac thanh phan hoat chat cua 13
Thuong xudn duwoc tai xudng tir co s& dir liéu
PubChem cta NLM (Thu vién Y khoa Qudc gia -
National Library of Medicine). Cau trdc cla céc
phéi t&r méi dugc vé bing ChemBioDraw Ultra 19.
Nang lwgng 3D cla cac phéi tlr nay duoc tdi thiéu
héa bang phan mém ChemBio3D Ultra 19 [14, 15].

2.2.Chuan bj dich tac dung (target)
C4u truc tinh thé cda target Sortase A (ID PDB:

Bang 1. Thong s6 “grid box” cla target Sortase A

1T2W) duogc a8y tir ngdn hang dir liéu protein
(rcsb.org). Tat ca cac phan t&r nwdc va ligand duoc
loai bé khéi target. Sau do, target duoc thém vao
hydrogen phan cuc (only polar hydrogen) va dién
tich Kollman [14, 15]. Thong s6 hép ludi (grid box)
duoc thiét 1ap bao gdm kich thudc va toa dd trung
tam dé bao phl toan bd vi tri tdc dong cla Sortase
A (SrtA) sir dung cong cu AutoDock (Bang 1). Vi tri
tac déng clia SrtA duoc xac dinh dya trén peptide
LPETG d6ng két tinh (Hinh 1). Két qua sr dung da
thuat toan AutoDock4 va AutoDock Vina cho thay
s dong thuan tot vdi RMSD < 2 A gép phan xac
nhan gia tri md hinh khi khéng cé ligand déng két
tinh. C4u trdc va vi tri tdc dong cha SrtA dugc thé
hién & Hinh 1.

Kich thwérc Trung tam
Target
X V' z X Yy z
Sortase A 50 50 50 -14.1366 -20.9824 -11.4139

Vi tri tac dong

Hinh 1. C4u trdc va vj tri tdc dong cua Sortase A

2.3.Docking phan ttr

Céc phéi tlt/ ligand duwoc gan két voi target dé xac
dinh céc théng s6 |13p ghép bang phan mém
AutoDock Vina (trwong lvc AMBER) véi sy tro gitp
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cla viéc I3p ghép phdi tir dwa trén hop ludi “Grid
box”. Viéc trinh bay bang hinh dnh vé sy twong tac
gitta cac phdi tlr va target dugc thuc hién bang
phan mém BIOVIA Discovery Studio 2021 va
PyMOL. Két qud twong tac vdi cla céc ligand sé
dugc so sanh vai hoat chat quercetin va thuéc déi
chiéu ciprofloxacin cho dich tac dung SrtA. Cau
tric cla hoat chat/ thuéc déi chiéu cho target SrtA
duwocthé hién & Hinh 2.
OH O O O

Quercetin

Ciprofloxacin
Hinh 2. Cau truc hoat chat/ thudc d8i chiéu cho

target Sortase A
3.KETQuA
3.1. Sang loc cac hop chat hoat tinh trong la
Thuwong xuan

Dwa trén cac nghién ctru in vitro va dit liéu da cong
b8, 24 hop chat 1d Thudng xudn duoc xac dinh cé
tiém nang khang vi sinh vat [4 - 13]. Cic hop chat
nay duoc danh gia twong tac véi thu thé SrtA bang
phuong phap docking phén tlr. Danh séch hop chat
dwogc trinh bay & Bang 3 bao gdbm saponin
triterpenoid, flavonoid, phenolic va alkaloid. Ham
lvgng saponin triterpenoid (hederasaponin B,
hederoside B, hederasaponin C, hederacoside C,
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hederacoside D, a-hederin, f-hederin, hederagenin
va acid oleanolic) va flavonoid (rutin, quercetin,
kaempferol, quercetin-3-O-glucoside, kaempferol-
3-O-rutinoside, hyperoside va isoquercitrin) chiém
ty |& cao nhat trong cao 1 Thudng xuan. Cau tric
cac hoat chat dwocthé hién @Hinh 3va 4.

Khang sinh ciprofloxacin (MW ~331 Da vdi vong
quinolone, F va piperazine) cé dd twong dong khong
cao vdi saponin triterpenoid (MW ~600 - 1,200 Da,
cac polycyclic véi glycoside nhw hederasaponin C va

Hederasaponin B

a-hederin) va flavonoid (MW ~300 - 600 Da, cic
polyphenolic véi vong benzene-pyrone nhu quercetin
va rutin), tuy nhién d0 dé kham pha sy da dang ligand
trong docking phan tl&r nhu dy doan pose/AG cuia cac
ligand nay so vdi ciprofloxacin. Ngoai ra, cac hoat chat
tlr Hedera helix c6 thé sé hitu hoat tinh khang khuan
vdi phé rong tuong ty nhu nhdém khang sinh
fluoroquinolone, lam co sé& dé dy dodn tuong tac véi
cac dich tac dung cta vi khuadn nham danh gia tiém
nang thay thé va giam khang thudc.

Hederoside B

OH

OH OH OH OH OH OH OH O o

o

OH OH OH OH OH OH OH OH OH OH OH OH OH OH OH

Hederasaponin C

Hederacoside C

6H

HO/ Hederacoside D

“—OH
Hederagenin

“CC
ri
5;-?(

HO

“—OH
Alpha-Hederin

Beta-Hederin

Oleanolic Acid

Hinh 3. C4u tric hoat chat saponin triterpenoid cta |& Thudng xuén

Hong Bang International University Journal of Science

ISSN: 2615 - 9686



m Tap chi Khoa hoc Trwwérng Dai hoc Quéc té Hong Bang - S6 38 - 11/2025: 51-60

Kaempferol-3-O-rutinoside

OH

1, A~ OH
OH O © OH

Quercetin-3-glucoside

OH
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X :
OH HO OH
HO AN OQ\'(OH W AN O/ﬁ(
OHO HO (o)
HO

. . HO - .
Caffeic Acid Rosmarinic acid
Chlorogenic Acid
0 o _
HO o HO
p-Coumaric acid Ferulic acid |

Emetine

O~_OH
OH
(0] (0]
Z
= Z4
HOD/\)J\O "’OJ\/\@OH Falcarinol
HO OH OH
3,5-Di-caffeoylquinic acid

Hinh 4. C4u tric hoat chat flavonoid, phenolic va alkaloid cta 1& Thuéng xuén

Bang 2. Cic hgp chat hoat tinh tiém nang trong 1& Thudng xuan

STT Phytocompound STT Phytocompound
1 Hederasaponin B 13 Quercetin-3-0-glucoside
2 Hederoside B 14 Kaempferol-3-O-rutinoside
3 Hederasaponin C 15 Hyperoside
4 Hederacoside C 16 Isoquercitrin
5 Hederacoside D 17 Acid chlorogenic
6 a-Hederin 18 Acid caffeic
7 B-Hederin 19 Acid ferulic
8 Hederagenin 20 Acid rosmarinic
9 Acid oleanolic 21 Acid p-coumaric
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STT Phytocompound STT Phytocompound
10 Rutin 22 Emetine

11 Quercetin 23 Falcarinol

12 Kaempferol 24 Acid 3,5-caffeoylquinic

3.2. Hoat tinh (rc ché Sortase A (SrtA)

SrtA |a mét enzyme quan trong trong sinh téng
hop mang té€ bao cla vi khudn Gram-duwong, la
muc tiéu tiém nang cho cdc chat khang khuan
ma&i. Dua trén ai luc lién két (kcal/mol) cta céc
hoat chat trong |4 Thuong xudn (Hedera helix)
v@i SrtA, cédc hop chat nhuw B-hederin va
hederagenin thé hién ai luc lién k&t vuot troi véi
gia tri -9.4 kcal/mol, ti€p theo la acid 3,5-
caffeoylquinic va acid oleanolic v&i-9.0 kcal/mol
(Bang 3). Diéu nay cho thy cac hop chat nay cé

kha ndng twong tac manh vai vi tri tdc déng cla
SrtA, vuot xa ai luc lién két cha thudc ddi chiéu
ciprofloxacin (-7.6 kcal/mol) (Hinh 5). Pac biét, j-
hederin va hederagenin, thuéc nhédm saponin
triterpenoid, cé thé hinh thanh cac lién két
hydrogen va tuong tac ky nuwdc 6n dinh vdi
enzyme, gép phan vao ai luc cao. Cac hop chat
khac nhu a-hederin (-8.8 kcal/mol), hederacoside C
(-8.6 kcal/mol) va rutin (-8.4 kcal/mol) cling cho thay
ai luc tot, vuot hodc twong duong véi ciprofloxacin,
chirng to tiém nang trc ché SrtA hiéu qua.

Bang 3. Ai lyc lién két clia cac hoat chat trong 14 Thudng xuan trén SrtA

STT Phytocompound Ai luc lién két (kcal/mol)
1 [-Hederin -9.4
2 Hederagenin 9.4
3 Acid 3,5-caffeoylquinic -9.0
4 Acid oleanolic -9.0
5 a-Hederin -8.8
6 Hederacoside C -8.6
7 Rutin -8.4
8 Hederasaponin B -8.3
9 Hederoside B -8.2
10 Kaempferol-3-O-rutinoside -8.1
11 Quercetin -7.6
12 Kaempferol -7.6
13 Hyperoside -7.6
14 Hederacoside D -7.4
15 Quercetin-3-glucoside -7.4
16 Acid rosmarinic -7.4
17 Acid chlorogenic -7.3
18 Isoquercitrin -7.1
19 Emetine -7.1
20 Hederasaponin C -6.0
21 Acid caffeic -6.0
22 Acid p-coumaric -6.0
23 Acid ferulic -5.5
24 Falcarinol -4.8
25 Ciprofloxacin -7.6

Twong tdc ky nuoc (-, m-it stacked, amide-mt stacked, alkyl, rt-alkyl)
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khong phai la chat trc ché t8i wu cho muc tiéu nay. Sy
khac biét vé ciu trdc gitra cdc hop chat phenolic
(nhu quercetin, kaempferol) va saponin triterpenoid
(nhw B-hederin, hederagenin) cé thé giai thich sy
chénh léch trong &i luc lién két, vdi cdc nhém
hydroxy va glycoside trong saponin tang cuong kha
nang tuong tac véi enzyme. Cac loai tuong tac cu
thé cla hoat chat tiém ndng va thudc d6i chiéu véi
SrtA duoc thé hién & Bang 4 va Hinh 5. Ba hoat chat
tiém nang p-hederin, hederagenin va acid 3,5-
Hinh 5. Vi tri twong tac cla cac phGi tlr tiém ndng  caffeoylquinic d3 tao nhiéu lién két hydrogen manh
trén SrtA va cac twong tac ky nudc véi SrtA.
Nguoc lai, cic hop chat nhu quercetin, kaempferol
va hyperoside véi ai lwc -7.6 kcal/mol chi tuong

duong véi ciprofloxacin, trong khi cidc hop chat nhu T o ST e
acid caffeic, acid p-coumaric (-6.0 kcal/mol) va va acid 3,5-caffeoylquinic trong phat trién cdc chat tc

falcarinol (-4.8 kcal/mol) cé ai luc thap hon dang ké, Ch‘? SrtA mai, co theA’thay the‘hoéc bo sung cho cac
cho thdy kha ning twong tic yéu hon véi target. khang sinh truyén thong nhu ciprofloxacin. Tuy nhién,
Ciprofloxacin, mét khang sinh fluoroquinolone,  can thuc hién thém céc nghién citu in vitro va in vivo
thudng nhdm vao DNA gyrase va topoisomerase IV, déxac nhan hiéu qua va tinh an toan clia cac hop chat
nhung &i lywc -7.6 kcal/mol véi SrtA cho thay né nay trong ing dung lam sang.

K&t qua nay nhan manh tiém nang cla cac hop chat
tur 13 Thwong xuan, ddc biét la f-hederin, hederagenin

Bang 4. Twong tac cla hoat chat tiém ndng va thudc ddi chiéu vdi SrtA

Ligand Ai lwc (kcal/mol) | D6 dai (A) Kiéu Loai AA
3.08 Hydrogen | Hydrogen manh | TYR75
p-Hederin -9.4 2.14 Hydrogen | Hydrogen manh | ASN98
2.41 Hydrogen | Hydrogen manh | ASP124
Hederagenin -9.4 3.32 Hydrogen | Carbon-hydrogen | ASP185
2.23 Hydrogen | Hydrogen manh | LYS196
2.37 Hydrogen | Hydrogen manh | LYS154
2.33 Hydrogen | Hydrogen manh | ASP124
1.99 Hydrogen | Hydrogen manh | ASN98
2.79 Hydrogen | Hydrogen manh | PRO94
2.17 Hydrogen | Hydrogen manh | ASN98
. . 2.52 Hydrogen | Hydrogen manh | ASP185
Acid 3,5-caffeoylquinic 9.0 2.56 Hydrogen | Hydrogen manh | ASP186
3.98 Ky nuéc -0 PHE122
5.16 Ky nudc n-nt T-shaped TYR187
4.84 Ky nuéc n-1t T-shaped TRP194
5.11 Ky nuéc mt-Alkyl VAL72
5.01 Ky nuéc Tt-Alkyl PRO86
4.75 Ky nuéc mt-Alkyl ILE123
2.61 Hydrogen | Hydrogen manh | ARG125
2.82 Hydrogen | Hydrogen manh | ARG125
2.53 Hydrogen | Hydrogen manh | LYS206
Quercetin -7.6 2.16 Hydrogen | Hydrogen manh | ASP124
3.02 Hydrogen | Hydrogen manh | ASN98
2.20 Hydrogen | Hydrogen manh | ASN98
3.73 Tinh dién m-Anion LYS206
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Ligand Ai lyc (kcal/mol) | D6 dai (A) Kiéu Loai AA
. 3.90 Ky nudéc m-1t Stacked PHE122
Quercetin 7.6 3.82 Ky nuéc rm Stacked | PHE122
2.12 Hydrogen* | Hydrogen manh | SER116
2.70 Hydrogen | Hydrogen manh | GLN172
2.53 Hydrogen | Hydrogen manh | GLN178
) , 2.63 Hydrogen | Hydrogen manh | GLN178
Ciprofloxacin 7.6 3.99 Ky nudc o THR180
4.93 Ky nuwédc Alkyl VAL168
5.21 Ky nuwéc Alkyl LEU169
5.35 Ky nuéc Tt-Alkyl ILE199

* - Halogen (Fluorine), AA - Amino acid

Ay,

Ciprofloxacin

Hinh 6. M6 hinh 2D va 3D vé sy tuong tic cla cac hop chat tiém ndng va ciprofloxacin vdi SrtA

4.BAN LUAN

Céc hoat chat p-hederin, hederagenin, acid 3,5-
caffeoylquinic va quercetin cé thé Ia cac ligand (rc
ché& do thé hién AG > 7 kcal/mol (gid tri cang I6n,
lién két cang 6n dinh) va &i luc lién két cao hon
thuéc ddi chiéu [14, 15] (Bang 5), ngoai ra cac
ligand trc ché& tiém ndng nay nam trong vi tri tac
dong cliaenzym SrtA (Hinh 6).

Hong Bang International University Journal of Science

Lién két hydrogen déng vai tro quan trong cho viéc
dn dinh phurc hop ligand-enzym. -Hederin hinh
thanh ba lién két hydrogen manh vé&i TYR75 (3.08
A), ASN98 (2.14 A) va ASP124 (2.41 A), thé hién
tinh dac hiéu cao véi cac gdc phan cyc trong vi tri
hoat déng cla SrtA. Nguoc lai, hederagenin chi
tao mot lién két carbon-hydrogengen véi ASP185
(3.32 A), cho thdy mang lwdi lien két hydrogen
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kém mé& rong hon nhuwng van gép phan vao ai luc
lién két cao. Pang chu vy, acid 3,5-caffeoylquinic
tao ra modt mang ludi rong 1dn véi tdm lién két
hydrogen manh tai cac géc acid amin LYS196 (2.23
R), LYS154 (2.37 A), ASP124 (2.33 A), ASN98 (1.99
Ava 2.17 A), PRO94 (2.79 A), ASP185 (2.52 A) va
ASP186 (2.56 A). Mang ludilién két hydrogen rong
nay véi do dai lién k&t ngdn cé thé 1a co s& cho ai
lwc lién két manh (-9.0 kcal/mol) cha hoat chat
acid 3,5-caffeoylquinic. Bén canh dd, quercetin
hinh thanh saulién két hydrogen v&i ARG125 (2.61
Ava2.82 A), LYS206 (2.53 A), ASP124 (2.16 A) va
ASN98 (3.02 A va 2.20 A), twong dwong vdi
ciprofloxacin - tao bén lién két hydrogen bao gbm
mot lién két halogen (fluorine) véi SER116 (2.12 A)
va ba lién kétvéi GLN172(2.70 A) va GLN178 (2.53
A va 2.63 A) (Hinh 6). S6 lwong lién két hydrogen
cao hon cta acid 3,5-caffeoylquinic va quercetin
so v&i ciprofloxacin d3 chirng minh su 6n dinh lién
két dwgc tang cuong, trong khi cac lién két
hydrogen cla f-hederin du it hon nhung cling
déngvaitro quantrongvao ailwcmanh [8].

Tuong tac ky nudc gép phan 6n dinh thém lién két
ligand. Hop chat acid 3,5-caffeoylquinic thé hién
cac tuwong tac ky nwdc da dang bao géom n-o vdi
PHE122 (3.98 A); m-rt T-shaped v&i TYR187 (5.16 A)
va TRP194 (4.84 A); va m-alkyl véi VAL72 (5.11 A),
PRO86 (5.01 A) va ILE123 (4.75 A). Nhitng twong
tac nay tang cuong kha ndng gan két tai vij tri tac
dong cua SrtA. Quercetin hinh thanh cac twong tac
m-mt Stacked vé&i PHE122 (3.90 A va 3.82 A) va mét
twong tac tinh dién m-anion véi LYS206 (3.73 A) gdp
phan vao sy 6n dinh lién két. Trdi lai, ciprofloxacin
tao cac tuwong tac ky nwdc bao gobm r-o véi THR180
(3.99 A); alkyl véi VAL168 (4.93 A) va LEU169 (5.21
A); vam-Alkyl véiILE199 (5.35 A). Mac du cac twong
tac ky nudc clha ciprofloxacin dang k&, pham vi

rong hon va do dai lién két ngdn hon clia cac twong
tac ky nudce cla acid 3,5-caffeoylquinic c6 thé gép
phan vao ai lyc lién két vuot troi. f-Hederin va
hederagenin khong cé twong tac ky nudc duoc
bdo cdo trong dit liéu, c6 thé chd yéu dua vao lién
két hydrogen cho i luc cao, tuy nhién can nghién
ctru thém vé cac twong tac ky nwdc tiém ndng dé
hiéu rd hon vé co ché lién két cha cdc hgp chat nay.
Tém lai, cc hoat chat 8-hederin, hederagenin va
acid 3,5-caffeoylquinic vugt tréi hon ciprofloxacin
vé i luc lién két nho s6 lugng lién két hydrogen
nhiéu hon (d&c biét véi acid 3,5-caffeoylquinic) va
cac tuong tac ky nudc da dang. Dic diém ciu truc
cla céc hop chat thuc vat nay, dic biét la cac
saponin triterpenoid (f-hederin va hederagenin)
va hop chat phenolic (acid 3,5-caffeoylquinic) cho
phép twong tdc manh hon va da dang hon vdi vi tri
tac déng cla SrtA so véi cau truc fluoroquinolone
don gian hon cda ciprofloxacin. Quercetin véi ai
lwc lién két twong dwong ciprofloxacin, duwoc uwu
thé tir s6 lvgng lién két hydrogen twong duwong va
céc tuong tac tinh dién bé sung da l1am cho hop
chat nay trd thanh mét &rng clr vién canh tranh.

5. KET LUAN

Nghién ctru d3 ti€n hanh sang loc cac hop chat
hoat tinh trong Ia Thwong xuan va xac dinh 24 hoat
chat trong 1 Thudng xuan cd tiém nang khang vi
sinh vat. K&t qua nghién clru in silico cho thay cac
hoat chat tiém nang nhét cho hoat tinh khang vi
sinhvattrén SrtAla f-hederin, hederagenin va acid
3,5-caffeoylquinic.
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Evaluation of in silico antibacterial activity of ivy leaf
extract (Hedera helix L.) in Vietnam

Dang Thi Le Thuy, Ly Hong Huong Ha, Pham Canh Em

ABSTRACT

Background: Ivy (Hedera helix L.) leaves are a rich source of bioactive compounds, including
polyphenols, flavonoids, and saponins, which contribute to their diverse pharmacological properties.
Objectives: This study aimed to identify candidates for effective antibacterial activity through target
Sortase A. Methods: In silico screening was conducted to assess the interactions using molecular
docking techniques. Results: Among the screened compounds, f-hederin and hederagenin exhibited the
highest binding affinities to Sortase A (-9.4 kcal/mol), followed by 3,5-caffeoylquinic acid and oleanolic
acid (-9.0 kcal/mol), significantly surpassing ciprofloxacin (-7.6 kcal/mol). These triterpenoid saponins,
particularly p-hederin and hederagenin, formed multiple strong hydrogen bonds and stable
hydrophobic interactions, enhancing their inhibitory potential. Other compounds, including a-hederin
(-8.8 kcal/mol), hederacoside C(-8.6 kcal/mol), and rutin (-8.4 kcal/mol), also showed favorable binding
affinities, comparable to or exceeding ciprofloxacin. Conclusion: The in silico analysis highlights f-
hederin, hederagenin, and 3,5-caffeoylquinic acid as the most promising phytocompounds from Hedera
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helix L. for antibacterial activity targeting Sortase A. These findings suggest their potential as natural
therapeutic agents forcombating bacterial infections.
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