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Ngay nhan bai: 30/10/2023 Céc loai thugc chi Goniothalamus dugc st dung trong Y
' hoc qﬁ truyen dé chita cic bénh dau nhic xuong khap,

Ngay nhan bai stra: 20/11/2023 ha sot, dieu tri mun nhot, ban s¢i va lam lanh vét

thuong. Ngoai ra, dich chiét va cac hop chit phan lap tu
chi nay da dugc bao cdo kha nang khang khuan chéng
sbt rét va giy doc té bao ung thu. Tu ciu vang,
Staphylococcus aureus 1a mot vi khuan phd bién giy
TU KHOA nhiém trung da ciing nhu cic van dé vé ho hap va tiéu
chay. Trong nghién ctru nay, chung t6i da danh gia hoat
tinh chdng S. aureus cua cac dich chiét va hop chét phan
lap tir cay Giac dé thanh lich Goniothalamus elegans.
M6 phong phan ti; Két qua cho thay dich chiét ethyl acetate cung véi hai
alkaloid 1a lysicamine va liriodenine di wc ché su phat
) trién cuia vi khuan véi dudng kinh vé khuan tir 9,2 - 10,5
Phutong phdp khuéch tan dia thach; mm. Dac biét, lysicamine va liriodenine c6 kha nang uc
Staphylococcus aureus. ché S. aureus dang ké véi MIC < 1,25 mg/mL. Ngoai ra,
phuong phap m6 phong tuong tac phan tir duge ap dung
nham tim hiéu co ché khang khuan cua 2 alkaloid. Theo
do, lysicamine va liriodenine twong tac vai Clumping
factor A, protein dong vai tro quan trong trong kha nang
gdy bénh va doc luc cua S. aureus véi ai luc lién két lan
luot 14 -6,8 va -7,0 Kcal/mol. Bong thoi, 2 alkaloid ciing
tuong tac vai Phosphotransacetylase, protein giir vai tro
cbt yéu trong sinh trudng va phat trién cua S. aureus voi
ai luc lién két lan luot 1a -5,4 va -5,9 Kcal/mol. Nghién
ctru 1a co s& cho viéc sir dung cdy Giac dé thanh lich
trong diéu tri nhiém khuan do Ty cau vang.

Ngay duyét dang: 08/12/2023

Goniothalamus elegans;

Phwong phap hoa tan;

1. GIOI THIEU dén nhiéu bénh canh nhiém khuan khac nhau
nhu viém ndi tm mac nhiém khuan, nhiém
trung duodng mau, da va mé mem xuong khop,
ph01 va mang ph01 cing mot s6 _dang nhiém
khuan lién quan dén cac thiét bi cdy ghép nhan
tao (Tong et al., 2015). Trong bénh canh nhiém

Tu cau vang (Staphylococcus aureus) la mot
loai vi khuan gram dwong song hoi sinh hién
dién trén co thé cua khoang 30% dan sb thé
gidi. Khi xam nhép vao co thé vat cha, Tu cau
vang 13 mot tic nhan gdy bénh kinh dién dan
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khuan, doc luc cua vi khuan do nhiéu tac nhan
khac nhau giy ra, bao gdm chinh ban than
chung théng qua cac protein bé mat va cac tac
nhan gy bénh lién quan dén phan tir kiéu mau
(pathogen-associated molecular patterns,
PAMPs), hay mot s6 yéu té khac nhu cac
enzyme ngoai bao cung cac doc t§ va siéu
khang nguyén do vi khuan tiét ra. Tuy thudc vao
vi tri nhiém khuén, doc luc va chung vi khuan
ma nhiém khuan Tu cdu vang dién ra tir nhe dén
vira, tham chi c6 thé din dén suy da tang va tir
vong (Chen et al., 2022). Vé co ban, cac phac
d6 diéu tri hién nay chu yéu dua trén liéu phap
khang sinh, sir dung cac nhom khang tu cau nhu
B-lactam, sulfonamide, tetracycline,
glycopeptide hay phac db phdi hop (David &
Daum, 2017; Tong et al., 2015). Tuy nhién,
trong bdi canh tinh trang khang khang sinh gia
tang chong mat, nén y té toan cau dung trude
stc ép khong 16 trong viéc tim kiém phac d6
khang sinh diéu tri nhiém khuan hiéu qua.
Trong nhim khuan S. aureus, nhiéu phac dd
V6i cac nhom khang tu cau kinh dién, bao gom
ca methicillin dan tré nén mat tac dung hay
giam hiéu luc trudc mot sé chung S. aureus
khang thuéc (Ahmad & Khan, 2019; David &
Daum, 2017). Trudc thach thuc do, viéc tim
Kiém cac ung cur vién tiém ning dé phat trién
cac thude khang sinh méi, co hiéu lyc tot va an
toan trd nén cap thiét hon bao gio hét.

Giac dé thanh lich (Goniothalamus elegans
Ast) thuéc ho Na (Annonaceae) dugc su dung
dé chira tri cac bénh tim mach va tiéu chay ra
mau (Chi, 2000; Suchaichit et al., 2015). Nhitng
nghién ctu trude day trén loai Giac dé thanh
lich con kha han ché. Trong nghién ciru cong bd
nam 2015, 15 hop chat di lan dau tién duoc
phan 1ap trén loai nay, bao gdm hop chat mai 1a
6-epi-goniothalesdiol A, cung voi 9 styryl-
lactone va 5 aristolactam da biét, da sd cac chat
duoc phan 1ap déu thé hién kha ning chdng ki
sinh tring s6t rét va hoat tinh gy doc té bao t6t
trén cac dong té bao ung thu biéu mé nguoi KB,
ung thu va ngudi MCF-7 va ung thu phdi té bao
nho nguoi NCI-H187 (Suchaichit et al., 2015).
O nhiing nghién ciru trudc day, chung t61 da
phan 1ap 10 chat tir phan trén mat dat cia cdy

Giac dé thanh lich. Trong do, lysicamine,
liriodenine va 5-acetoxygoniothalamin la cac
chat dugc phan 1ap 1an dau tién tir loai, (23R)-
21,23-epoxy-5a-cycloart-24-en-3p-0l  lan dau
tién dugc ghi nhan trong chi Giac dé va 5-
cinnamoyloxygoniothalamin lan dau tién duoc
phan 1ap tir tu nhién. Nhiéu hop chét dugc cong
bd trén cho thiy trién vong I6n trong diéu tri
ung thu véi tac dung gy doc té bao manh trén
cac dong té bao ung thu rudt két nguoi SW-480,
ung thu da day nguoi AGS, va ung thu phdi
ngudi SK-LU-1, ciing nhu i luc gan két manh
mé voi mot sb protein nhu EGFR, HER-2,
BRCA-1, BRCA-2 va TIGAR (Linh et al.,
2022; Nguyen et al., 2023; Tran et al., 2023;
Tran, Dang, et al., 2022; Tran, Pham, et al.,
2022). Trong nghién ctu nay, chung toi tién
hanh danh gia tac dung khang Tu CAu vang cua
cac dich chiét va hop chat phan 1ap tir loai Giac
dé thanh lich. Tir d6, huéng dén viéc tim kiém
nhitng chat khang sinh ty nhién tiém ning.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat ligu

Pb6i tugng nghién ciru 13 cao toan phan
methanol, cao phin doan  n-hexane,
dichloromethane, ethyl acetate, nudc va 3 hop
chat bao gom: liriodenine (1), lysicamine (2), 9-
deoxygoniopypyrone (3) dugc phan 1ap tur loai
Giac dé thanh lich Goniothalamus elegans thu
hai tai huyén Hudng Hoéa, tinh Quang Tri vao
thang 5 nam 2020. Tén khoa hoc dugc xac dinh
béi Vii Tién Chinh, Vién Bao tang Thién nhién,
Vién Han lam Khoa hoc va Cong nghé Viét
Nam. Mau tiéu ban c6 du co quan sinh dudng
(than, 14, ré) va co quan sinh san (hoa, qua)
dugc luu trlr tai Khoa Dugc, Truong Pai hoc Y
Duogc - Pai hoc Hué vai sé hiéu mau 1a GE-01.
Qua trinh chiét xuat va phan 1ap di mo ta trong
cac nghién ctru trude day cua chung toi (Linh et
al., 2022; Nguyen et al., 2023; Tran et al., 2023;
Tran, Dang, et al., 2022; Tran, Pham, et al.,
2022).

Ching vi khuan Staphylococcus aureus
(ATCC 13709) dugc nuoi cay trong moi truong
Mueller-Hinton Agar (MHA), Mueller—Hinton
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Broth (MHB) va Trypticase Soy Broth (TBS),
xuét x&r HiMedia Laboratories - An D9.

2.2. Phwong phap danh gia kha nang khang
Tu cau vang Staphylococcus aureus

2.2.1. Phwong phdp duc 16 thach

Kha ning khang S. aureus cua dich chiét va
cac hop chat dugc xac dinh bang phuong phap
khuéch tan trén dia thach cua Bauer va cong su
((CLSI), 2012; Balouiri et al., 2016; Bauer et
al., 1966). Vi khuan duoc nudi cdy trong moi
truong MHA. Dia petri chra thach moéi truong
MHA dugc U trong td 4m trong vong 24 - 48
gio. Cay trai dich huyén phu chira vi sinh vat
kiém dinh 1én bé mat thach véi nong do 108
CFU/mL. Mau thtr duge hoa tan trong DMSO
5% va pha loang trong nudc cat vo trung dén
cac nong do khac nhau (30 mg/mL ddi Véi cac
cao chiét va 10 mg/mL dbi véi cac chat tinh
khiét). Duc cac giéng thach duong kinh 6 mm
trén moi dia petri. Hat lan lugt vao cac giéng:
50 pL cac mau tha, mot giéng chira 50pL
DMSO 5% vo tring dugc dung lam ddi chung
am va mot giéng chira khang sinh ciprofloxacin
5ug lam dbi ching dwong. Pit cac dia petri vao
ta lanh 5 - 10 gio cho khang sinh va dich chiét
khuéch tan, sau d6 u & nhiét do 37°C trong 24
gio. Poc va ghi nhan két qua. Tién hanh 3 lan
véi méi thi nghiém (Balouiri et al., 2016). Theo
do, hoat tinh khang vi sinh vat dugc danh gia
bang cach do duong kinh vong ¢ ché vi sinh
vat (BK) theo cong thirc BPK (mm) = D —d, vdi
D 1a duong kinh vong v6 khuan va d 1a duong
kinh 16 chira mau thi hoat tinh hoic khoanh
gidy khang sinh.

2.2.2. Phwong phdp xdc dinh néng dg t6i thiéu
MIC

Nong d6 wc ché téi thiéu (MIC - Minimum
Inhibitory Concentration) cta cac cao chiét va
hop chat phan lap duogc danh gia thong qua
phuong phap pha lodng da néng do trong moi
treong long (Balouiri et al., 2016; Manandhar et
al., 2019). Thir nghiém dugc thyc hién trén dia
96 giéng. Vi khuan chi thi duoc hoat héa trong
méi truong MHB dén nong d6 106 CFU/mL.
Hoa tan cac dich chiét va chat tinh khiét trong

DMSO 5%, pha lodng bang nudc cit v khuan
sao cho thu dugc mdt day cac dung dich cé
nong do pha lodng gip doi lién tiép (15; 7,5;
3,75; 0 mg/mL déi véi dich chiét va 5; 2,5;
1,25; 0 mg/mL ddi voi hop chat). Giéng ddi
chting chira 100 pL dung dich DMSO 5%. bia
96 giéng duoc i & 37 °C trong 24 gid, sau d6 bé
sung 20 pL thudc ther resazurin 0,1% vao moi
giéng va tiép tuc u & 37°C trong 30 phut. Hoat
dong cua vi khuan s& lam chuyén mau thudc thir
resazurin tir xanh sang hong. Quan sat sy doi
mau, ghi nhan gia tri MIC 13 néng d6 thap nhat
ctia cao chiét hodc hop chit tai giéng khong lam
d61 mau thudc thir.

2.3. Chuan bi ciu triic protein va hop chat

Ciu trac tinh thé cua protein Clumping
factor A (PDB ID: 1ING7) va
Phosphotransacetylase (PDB ID: 4E4R) dugc
tai tr Thu vién cdu tric dir ligu tin sinh
(www.rcsb.org). Ciu trac protein sau khi dugc
tai vé & dinh dang pdb. Cac phan tir nude va cic
hop chat trong tinh thé duoc loai bo bang phan
mém  Discovery Studio 2020. Céu tric cua
protein dugc tdi wu hoa nang luong bang phan
mém SwissPDB (Kaplan & Littlejohn, 2001).
Sau do, tién hanh gan thém cac phan tir hydro
phan cuc bang phan mém Autodock tool phién
ban 1.5.6 (El-Hachem et al., 2017). Trong khi
d6, céu trac cua cac hop chat duoc tai tai thu
vién cau tric PubChem. Cac hop. chat duoc ap
dung truong luc bang phan mém Avogadro
1.2.0. Cudi cing, cau truc cua proteln va hop
duoc luu dudi dang pdbqt chuan bji cho qua
trinh m6 phong tuong téc.

2.4. Qua trinh sang loc 40

Qué trinh sang loc bang cach gin cac hop
chat tu nhién vao cac protein sir dung phan mém
AutoDock Vina 1.1.2 (Trott & Olson, 2010).
Ciu trac protein Clumping factor A va
Phosphotransacetylase dugc mo ta & Hinh 1. Vi
tri twong tac duoc thiét 1ap véi tham sé center_x
= 25.5, center_y = 51.5, center z = 75.9 cho
Clumping factor A, va center x = 12.5, center
= 18.5, center_z = 49.5, cho
Phosphotransacetylase.
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Céc tham sb khac duogc thiét 1ap mic dinh
theo phan mém AutoDock Vina 1.1.2. Két qua
cua qua trinh sang loc dugc bao cdo dudi don vi
Kcal/mol (ning luong lién két). Cac hop chat
dugc xép hang theo thir ty nang lugng tir manh
dén yéu. Két qua tuong tac gitta cac hop chét
V61 cac protein Clumping factor A va
Phosphotransacetylase dugc mé phong bang
phan mém ning Studio Visualizer 2020.

A B

cé\ S
;

8 “@b
Hinh 1. Céu trtc 3D cua protein Clumping
factor A (A) va Phosphotransacetylase (B)

3. KET QUA VA THAO LUAN

Kha nang khang S. aureus cia dich chiét va
cac hop chat phan lap tir loai Giac dé thanh lich
Goniothalamus elegans dugc thé hién tai Hinh 2
va Bang 1. Trong cac dich chiét, phan doan
ethyl acetate thé hién hoat tinh khang S. aureus
kha tét v6i duong kinh vo khuan 13 9,5 + 0,707
mm va gia tri MIC < 3,75 mg/mL ¢ ndng do 50
mg/mL. Pang chi y, 2 hop chat phan lap tir
phan doan ethyl acetate 1a liriodenine (1) va
lysicamine (2) thé hién hoat tinh khang S.
aureus tai nong d6 10 mg/mL, v&i dudng kinh
v6 khuan 1an luot 12 10,5 £ 0,407 va 9,2 + 0,302
mm, dong thoi gia tri MIC < 1,25 mg/mL. Dya
trén két qua nghién ctru in vitro thu duoc, goi ¥
sir dung phwong phap mé phong phén tir dé tim
hiéu co ché cua tac dung khang S.aureus cua hai
hop chit liriodenine (1) va lysicamine (2).

DMSO DMSO

ethyl acetate (E), liriodenine (1), lysicamine (2) va
9-deoxygoniopypyrone (3)

Bang 1. Kha ning khang S.aureus cua dich chiét va
cac hop chat phéan 1ap tir G. elegans

Tén miu DK vongvé  MIC (mg/mL)
Khuan (mm)
Methanol 0 <6,25
Dichloromethane 0 <6, 25
Ethyl acetate 9,5+0,707 <3,75
Hexane 0 12,5<MIC<25
Nudc 0 12,5<MIC<25
(1) 10,5 + 0,407 <125
(2) 9,2 + 0,302 <125
®) 0 < 6,25

Tu cAu vang 1a mot loai vi khuan gay bénh
phd bién gdy ra nhidu bénh nhiém tring &
ngudi, tir nhiém trung da nhe dén cac tinh trang
nghiém trong va de doa tinh mang. Clumping
factor A (CIfA) 1a mot protein lién quan dén vi
khuan S. aureus. CIfA déng vai trd quan trong
trong doc luc va kha niang gay bénh ciia Tu cau
vang (Herman-Bausier et al., 2018). Vai tro
chinh ctia CIfA nam ¢ kha ning diéu hoa sy gan
két ban dau cua vi khuan véi cac md chu, mot
budc thiét yéu trong qua trinh ldy nhiém. Bing
cach lién két véi cac protein cua vat chu, dac
biét 1a fibrinogen, CIfA thiic ddy su bam dinh,
cho phép vi khuan ty thiét 1ap bén trong vét chu.
Hon nita, dic tinh doc d4o cua CIfA 1a khién cac
té bao vi khuan két tu lai. Hién tuong két tu nay
hinh thanh mot 14 chdn bao vé cho vi khuén,
gitip chung khang cu trude cac cudc tAn cong
ctia hé thong mién dich va gay khé khin hon
cho co ché phong vé cua vat chu (Ashraf et al.,
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2017). Ngoai ra, CIfA gop phan hinh thanh
mang sinh hoc, gitp vi khudn dé khang su tdn
cong cuia hé mién dich va giy ra hién tuong
khang khang sinh. Do d6, hiéu duoc vai tro cia
CIfA 1a diéu quan trong trong nd luc phat trién
cac chién lugc hiéu qua dé diéu tri nhidm tring
Staphylococcus aureus ¢ nguodi bénh. Nhiing
chat (rc ché gan két truc tiép vao CIfA duoc
thiét ké dé ngan chdn hodc can thi¢p vao cac
chtiic nang cua CIfA, mang lai mot s6 loi ich
tiém ning. Bang cach ngin chin sy bam dinh
ciia S. aureus vao cac mo vat chu, cac chét nay
can tré qua trinh xdm nhdp va gay bénh cua vi
khuan.

Mat khac, Phosphotransacetylase (PTA),
con dugc goi la phosphate acetyltransferase
hay phosphoacylase, 1a mot enzyme tham gia
vao ba con dudng trao d6i chat riéng biét:
chuyén hoa taurine va hypotaurine, chuyén
hoa pyruvate va chuyén héa propanoate. PTA
c6 thé phan cat cac ester coenzyme A (CoA)
chudi ngan bén canh acetyl-CoA, chiang han
nhu propionyl-CoA va butyryl-CoA (Breidt &
Stewart, 1986). Trong xuc tac PTA, nhiéu vi
khuan, bao gdm ca S.aureus, st dung ester
CoA theo nhitng con dudng cu thé dé chuyén
d6i acetyl-CoA thanh acetate. Acetate dong
vai tro 1 chat nén ting trudng va 1a san pham
cudi cing trong qua trinh trao ddi chét ciia hau
hét cac vi khuan (Holbrook & Garneau-
Tsodikova, 2016). Hon nira, acetate kinase
dugc sir dung dé san xuat ATP, cung cép phan
16n niang luong cho té bao. Theo dé, viée tc ché
PTA c6 thé ngan ngira hiéu qua sy phat trién va
lan truyén cua S. aureus (Morya et al., 2012).

Nham danh gia tac dung khang khuan cta
lysicamine va liriodenine, chung toi tién hanh
mo phong twong tic gitra hai hop chit nay véi
hai protein CIfA va PTA. Cau trac cua hai
protein dugc thé hién ¢ Hinh 2.

Db véi  protein  Clumping factor A,
lysicamine hinh thanh hai lién két hydro ddi voi
residue Asnd70 va Asn419, hai lién két
hydrophobic véi residue Leud416 va 11e557 vai
ning luong lién két -6,8 Kcal/mol. Trong khi
d6, liriodenine hinh thanh hai lién két hydro tai
residue Thr393 va GIn386 véi nang lugng lién
két 1a -7,0 Kcal/mol. Két qua mé phong duoc
thé hién ¢ Hinh 3 va Bang 2.

Bang 2. Ning luong lién két cua lysicamine
va liriodenine véi hai protein Clumping factor A
va Phosphotransacetylase

Tén hop chit

Lysicamine Liriodenine
Protein gin két
A 1A Asn470, Thr393,
Lién ket Hydro Asn419 GIn3s6
: Lién két Leu416,
Clumping factor A Hydrophobic 11e557
Niing lugng lién ) R
Kkét (Kcal/mol) 6.8 70
Lién két Hydro Glu2s
Phosphotransacet ~ Lién két Val05, Vall05
ylase Hydrophobic Alal26
Ning luwong lién | |
két (Kcal/mol) 4 59
boi vaoi  protein  Phosphotransacetylase,

lysicamine hinh thanh mét lién két hydro doi
V6i residue Glu25, hai lién két hydrophobic voéi
residue Val05 va Alal26 voi nang luong lién
két -5,4 Kcal/mol. Trong khi do6, liriodenine
hinh thanh mét lién két hydrophobic vai residue
Vall05, véi nang luong lién két 1la -59
Kcal/mol. Két qua mé phong duoc thé hién ¢
Hinh 4 va Bang 2.
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Hinh 3. Tuong tac gitra Clumping factor A vi
cac hop chat lysicamine (A) va liriodenine (B)

______________________________________________

A

b

Hinh 4. Tuong tac gitta Phosphotransacetylase
véi hop chat lysicamine (A) va liriodenine (B)
C6 thé nhan thay, két qua mo phong tuong
quan véi két qua ther nghiém in vitro vé kha
nang uc che su phat trien vi khuan S. aureus.

Nhimng nghién ctru gan déy trén chi Giac dé
dd dem dén nhiéu phat hién thG vi. Bén canh
hoat tinh diéu tri ung thu tét, nhiéu dich chiét va
hop chat phan 1ap tir chi Giac dé con c6 tac
dung khang khuan tét trén nhidu ching vi khuan
gy bénh, bao gébm ca S. aureus (Aslam et al.,
2016; Palani et al., 2020; Trieu et al., 2021).
Chang han, gracilipins C phan 1ap tir loai G.
gracilipes thé hién hoat tinh wc ché chon loc
trén chung S. aureus ATCC 25923 voi gia tri
MIC 14 32 pg/mL, tuong dong véi ching dwong
streptomycin (Trieu et al., 2021). Bén canh do,
cac dich chiét va isoaltholactone phan 1ap tir loai
G. grandiflorous déu cho thiy hoat tinh @c ché
trén cac chung vi sinh vat th nghiém. Bac biét,
isoaltholactone & néng d6 10 mg/mL thé hién
kha nang uc ché S. aureus voi dudng kinh vo
khuan 1a 12 mm (Khan et al., 1999). Ngoai ra,
goniotriol tir loai G. rongklanus (Funnimid et
al., 2019), dich chiét cung tinh dau tir cac loai
Giac dé khac nhu G. wightii (Palani et al.,
2020), G. cardiopetalus (Hisham et al., 2006),
G. macrophyllus (Humeirah et al., 2010) va G.
velutinus (1 et al., 2016) déu co hoat tinh khang
khuan tot trén nhiéu chang S. aureus khac nhau,
bao gom ca cac chung khang thudc.

O nghién ctru trude, chung toi da phan 1ap
dugc 8 hop chét tir phan doan ethyl acetate, bao
gom liriodenine, lysicamine, aristolactam BII,
piperolactam C, acid trans-cinnamic va 9-
deoxygoniopypyrone (Linh et al., 2022; Nguyen
et al., 2023; Tran et al., 2023; Tran, Dang, et al.,
2022; Tran, Pham, et al., 2022). Tuy nhién,
lugng mau cac hop chat phan 1ap kha it va duoc
st dung dé do phd xac dinh cu trac ciing nhu
tién hanh nghién ciru gay doc té bao ung thu, do
do trong nghién ctu nay, ching téi danh kha
ning khang S. aureus trén 3 hop chat la
liriodenine (1), lysicamine (2) va O-
deoxygoniopypyrone (3).

Theo tong quan tai lidu, liriodenine cé tac
dung trc ché vuot troi trén cac chung S. aureus
ATCC 6538 va 12600 véi gia tri MIC lan luot 1a
2 va 4 pg/mL, trong khi lysicamine cho thay
hoat tinh wc ché trung binh trén S. aureus ATCC
6538 voi MIC 1a 25 pg/mL (Hufford et al.,
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1980). Ngoai ra, lysicamine ciing thé hién tac
dung ¢ ché manh trén chung S. aureus S1434
v6i duong kinh vo khuan 1a 13,33 + 0,57 mm,
S0 Vv&i chimg duong Streptomycin la 13,66 +
0,57 mm (Omar et al., 2013). O mét nghién cau
khac, lysicamine cho thdy hoat tinh tét trén S.
aureus, dac biét la cac chung S. aureus nhay
cam voi  Methicillin (MSSA) véi gia tri
MIC/MBC trung binh 1a 20/1 pg/mL (So véi
thudc tham chiéu streptomycin véi MIC/MBC
trung binh 1a 10/1 pg/mL) (Tan et al., 2015).
Céc dan ching trén cho thay trién vong cua cac
nghién ctru sdu hon nhim danh gia hoat tinh
khang S. aureus ciing nhu 1am 13 co ché cia tac
dung nay cua dich chiét va cac hop chat phan
lap tir loai Giac dé thanh lich.

Nhu vay, bai bao 1a cong bd dau tién vé
hoat tinh khang S. aureus cua dich chiét toan
phan methanol, cac dich chiét phan doan n-
hexane, dichloromethane, ethyl acetate va nudc
cua loai Giac dé thanh lich. Bong thoi, nghién
cttu m6 phong phan tir da chiing minh tuong tac
gitra liriodenine, lysicamin va protein Clumping
factor A, Phosphotransacetylase goi ¥ co ché tac
dung khang S. aureus cua 2 alkaloid nay.

4. KET LUAN

Dich chiét ethyl acetate co kha ning khang
Tu cau vang S.aureus. Pang chu ¥, hai hop chét
lirodenine va lysicamine thé hién hoat tinh tc
ché S. aureus tot v4i duong kinh vo khuan lan
luot 14 10,5 + 0,407 va 9,2 + 0,302 mm, dong
thoi gia tri MIC < 1,25 mg/mL. Két qua mo
phong cho thiy tuong tac gitra lysicamine va
liriodenine vai Clumping factor A, protein dong
vai tro quan trong trong doc luc, kha nang gay
bénh ctia S. aureus c6 ai lyc lién két 1an lugt 1a -
6,8 va -7,0 Kcal/mol; dong thoi, 2 alkaloid nay
cling tuong tac voi protein
Phosphotransacetylase, &c ché hiéu qua su phat
trién va lan truyén vi khuan voi ai lyc lién két
lan luot 13 -5.4 va -5,9 Kcal/mol. Nghién ctiu
chi ra rang, dich chiét ethyl acetate cua cay Giac
dé thanh lich cung 2 hop chét liriodenine va
lysicamine ¢ tiém ning trong nghién ciu tim
kiém khang sinh tir ty nhién.
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ABSTRACT

Goniothalamus species are extensively used in traditional
medicine to treat various ailments, including joint pain,
fractures, fever, boils, measles, and slow-healing wounds. They
have exhibited notable antibacterial and anti-malarial properties,
along with significant cytotoxic activities. Staphylococcus
aureus is a prevalent bacterium known to cause skin infections,
respiratory issues, and diarrhea. In this study, we assessed
extracts and compounds from Goniothalamus elegans for their
anti-Staphylococcus aureus activity. The results demonstrated
that ethyl acetate extract, along with two alkaloids - lysicamine
and liriodenine, effectively inhibited bacterial growth, resulting
in zones of inhibition ranging from 9.2 to 10.5 mm. Particularly,
lysicamine and liriodenine exhibited notable inhibition of S.
aureus with MICs < 1.25 mg/mL. In addition, molecular
docking method was used to analyze compound and protein
interaction.  Remarkably, lysicamine and liriodenine
demonstrated interactions with Clumping factor A, a protein
aiding in S. aureus adhesion and virulence, with binding
affinities of -6.8 and -7.0 Kcal/mol, respectively. Furthermore,
these two alkaloids also exhibited interactions with
Phosphotransacetylase, a protein essential for the growth and
dissemination of S. aureus, with binding affinities of -5.4 and -
5.9 Kcal/mol, respectively. This research is the basis for natural
treatments of S. aureus infections using Goniothalamus
elegans.
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