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Tém tit. Tinh dau 14 cay Kinh gidi (Elsholatzia cillata) dwoc chiét xudt va xac dinh dwoc 13 hop chét (E1
- E13) bang phuong phdp GC-MS. Nghién ctru kha nang trc ché vi khuan gay bénh viém dwong hd hap
(Streptococcus pneumoniae véi protein 5XU1) va vi khuan vom hong (Strepcococcus pyogene véi protein
4XCH) ctia cac hop chat chat trong diéu kién phong thi nghiém (in vitro) va mé phong docking phén ti
(in silico). Danh gia kha nang khang khuan cta tinh dau Kinh gidi trong diéu kién in vitro d6i vdi vi
khuédn gay bénh ho hédp (S. pneumoniae) va vi khudn vom hong (S. pyogenes) cho két qua duong kinh
vong khang khudn va néng do tic ché tdi thi€u (MIC) lan luot la 45 mm; 0,15625 uL.mL" trén chiing
S.pneumoniae va 34 mm; 0,15625 pL.mL" trén ching S. pyogenes. M6 phong docking phan tir khang
dinh cac hop chat E12, E9, E5, E11, E8 tic ché tot protein 5XU1 va cac hop chat E8, E11, E9, E10, E12 tic
ché t6t protein 4XCH.
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Abstract. The Elsholatzia cillata essential oil was extracted and characterized by gas chromatography-
mass spectrometry (GC-MS) for compositional specificity. GC-MS analysis revealed the presence of 13
natural components in the essential oil (E1 - E13). The ability of active components that inhibit
Streptococcus pneumoniae with 5XU1 protein and Strepcococcus pyogene with 4XCH protein was
identified using in vitro and in silico studies. Evaluating the antibacterial ability of compounds in the
Elsholatzia cillata essential oil under in vitro conditions that against S. pneumoniae and S. pyogenes
exhibited that the results of inhibition zone diameter and minimum concentration inhibition (MIC) was
45 mm and 0.15625 pL.mL"! on S.pneumoniae strain and 34 mm and 0.15625 uL.mL" on S. pyogenes
strain, respectively. Molecular docking simulations confirmed the most effective inhibitors against
proteins 5XU1 and 4XCH into the order of ligand-protein complexes E12, E9, E5, E11, E8 and ES8, E11,

E9, E10, E12.

Keywords: Elsholatzia cillata, Streptococcus pneumoniae, Strepcococcus pyogene, in vitro, in silico

1 Mo dau

Nhiing nam gan day, trén thé gidi xuat
hién nhiéu dich bénh lién quan dén duwong ho
hap do tinh hinh bién d6i khi hau va & nhiém
mdi treong ngay cang nghiém trong. Cac dich
bénh nay chu yéu do céc loai vi rut, vi khuan gay
ra. Bién hinh nhuv bénh cim mua (do vi rut
ctim Influenza) xuat hién Ian dau tién & chau Au,
chau My va cac khu vic chau A vao nam 1918.
Dich ciim H5N1 (do vi rat cim A/H5N1) lan dau
tién dwoc phat hién va gay ra tran dai dich cam
trén toan cau vao nam 1997 [1,2]. Gan day nhat la
ttt nam 2019, dai dich Covid-19 da anh huong
nghiém trong dén stc khoe con nguoi, lam suy
y&u hé mién dich va gay t& vong cho hang chuc
triéu nguoi trén toan thé gidi va hién nay dich
bénh do virut SARS-CoV-2 gay ra nay van la mot
thach thic doi vdi toan nhan loai do suw xuat hién

cua nhiéu bién chiung phtc tap [3,4].

Cho dén nay, cac nha khoa hoc van chua
tim ra cac thudc dic tri cho cic bénh vé nhiém
khuan duong ho hadp, ngoai trit bénh cim mua
[5,6]. Viéc diéu tri cac bénh nay chu yéu la diéu
tri triéu ching, nang cao thé trang cho bénh
nhan. St dung cac loai thudc ddc tri hay vacxin
phong bénh déu cé thé mang dén nhing tac
dung khong mong mudn anh hudng dén stc
khée cta nguoi dung [7,8]. Pang cha y, hién
twong khang thudc phd bién nhuw hién nay da va

dang tro thanh van dé hét stc nan giai cho cac
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nha diéu tri lam sang va nha nghién ctu trong
cong cudc tim ra cac loai thudec mdi, dac biét la
thudc ¢6 ngudn goc ty nhién [9]. Theo Y hoc C6
truyén, da tir lau, nguoi dan da biét st dung cac
thao dwgc ¢6 chira tinh dau nhu Toi, Gung, Tiéu,
Chanh, S3, ... d€ sat khuan dwong ho hdp va
diéu tri cdc bénh cam ctim [10]. Cé4c thao dwoc
nay c6 tinh hiéu qua va an toan hon so v6i cac
thudc c6 ngudn gbc hda duoc. Ngoai ra, cac thao
dugc thuong dé kiém, sdn cb, dé st dung, dé bao
ché mang tinh wu viét nén rat can thiét cho viéc
phong chdng cac bénh vé duwong ho hap. Tinh
dau co trong thuc vat la mot thanh phan do thién
nhién ban ting, mdt nhém hop chét cb gid tri
kinh t€ cao, bén canh tng dung trong huong
liéu, my pham, nwdc hoa thi tinh dau con duoc
dung trong dwoc pham, cac san pham hd tro stic
khoe dé dung trong hd tro va diéu tri bénh [11].
Tinh dau Kinh gidi (Elsholatzia cillata) dwoc chiét
xuat tir 1a cua cay Kinh giéi véi thanh phéan tinh
dau rat giau monoterpene va sesquiterpene [12],
dac biét l1a carvacrol va cac cau ti¢ khac co céc
hoat tinh sinh hoc chdng oxy hda va khang
khuan [13,14]. Nghién cttu cho thdy rang tinh
dau Kinh gidi c6 nhiéu tiém ndng dwoc ly nhw
chong oxy héa va khang khuan rat tot [15].
Chung t6i tién hanh tach chiét tinh dau ti
14 cay Kinh giéi (Elsholatzia cillata) va xac dinh
thanh phéan hoéa hoc caa tinh dau tach chiét duoc.
Sau d6, nghién cttu kha nang tc ch€ vi khuan

gay bénh ho hdp Streptococcus pneumoniae voi
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protein 5XU1 (PDB:
https://doi.org/10.2210/pdb5XU1/pdb) (Hinh 1A)
va vi khuan gay bénh vom hong Strepcococcus
pyogene voi protein 4XCH (PDB:

https://doi.org/10.2210/pdb4XCH/pdb) (Hinh 1B).

Protein 5XU1 cta
Streptococcus pneumoniae

Protein 4XCH cua
Strepcococcus pyogene

trong diéu kién phong thi nghiém (in vitro) va
bang phuong phap md phong docking phan ti (in
silico) va thudc Penicillin G dwgc chon lam thuéc

do6i ching (Hinh 1C) trong nghién cttu nay.

Cong thirc cua
Penicillin G

H
N };s
7~OH
J

(C)

Hinh 1. (A) Protein 5XU1 cta vi khudn gay bénh ho hédp (Streptococcus pneumoniae); (B) Protein 4XCH cuta vi khuén
gay bénh vom hong (Strepcococcus pyogene); (C) Thudc d6i chiing Penicillin (D)

2 Thuc nghiém

2.1  Nguyén liéu va hoa chat
Nguyén liéu

La cay Kinh gidi duoc thu hai ¢ huyén Pht
Loc, tinh Thita Thién Hué vao thang 03/2022. Mau
duwoc dinh danh b.:;mg cach so sanh v6i mo ta tw
tai liéu tham khao boi KS. Nguyén Dai Chau,
Khoa Sinh hoc, Truong Dai hoc Khoa hoc, Pai hoc
Hué va dugc luu trit tai Vién Nghién ctru va tfng
dung Khoa hoc Cong nghé¢, Trrong Pai hoc Khoa
hoc, Pai hoc Hug, véi ky hiéu mau KG-03/2022.
La twoi va truong thanh cua cay dugc riva sach, dé
rao, sau do6 xay tho dung dé€ chiét xuét tinh dau.
Viéc chiét xuat duoc tién hanh ngay sau khi xay la

twoi d€ han ché mat tinh dau.

Vi khuan Streptococcus pneumoniae ATCC
49619 va vi khudn Streptococcus pyogenes ATCC
12344 duoc cung cdp boéi BO mdn Vi sinh — Ky
sinh, Khoa Duoc Truong Dai hoc Nguyén Tat
Thanh.

DOI: 10.26459 /hueunijns.v133i1C.7458

Hoa chat va dung cy, thiét bi

Dung cu: Can phan tich; Ethanol k&; Tu say;
Bép cach thuy; May khudy tiy; May xay; Coc
becher loai 100 mL va 300 mL; Binh dong loai 100
mL; Dia petri va mét s6 dung cu thuong quy o

phong thi nghiém.

Hoa chat: Nudc cat, Tween 80, Penicillin G,
Natrisulfat khan.

Hinh 2. L4 cay Kinh gidi dwoc thu hai tai huyén Phu
Ldc, tinh Thira Thién Hué vao thang 3/2022
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2.2 Téch chiét tinh diu tir 14 ciy Kinh giéi

Tinh dau ttr 14 cdy Kinh gidi sé dwgc tach
chiét bang phuong phap chung cat hoi nuwéc. 30
kg nguyén liéu da xay tho dén kich thudc 0,5 — 1
cm dwgc cho vao noi chung cat tinh dau véi dung
tich 50 L. Tinh dau tho sau khi dwogc chiét tach sé
duoc loai nuwdce triét dé béng Natrisulfat khan dé
thu dwoc 70 mL tinh dau tinh khiét.

2.3 Xac dinh thanh phan héa hoc ctia tinh dau

Kinh gioi

Tinh dau x4c dinh thanh phan hop chat
bang phuong phap sic ky ghép ndi phsi phd
(GC-MS) thong qua thiét bi sac ky ghép khdi phd
(Agilent GC 7890B-MS 5975C) véi cot sac ky HP-
5MS (30 m x 250 pum x 0,25 um). Cac hop chét
trong tinh dau 14 cay Kinh giéi duoc xac dinh cau
triic bang cach so sanh véi co s& dir liéu NIST14.

24  Phuong phap danh gia kha ning tc ché vi
khuan caa tinh diau Kinh gi6i bang thuc
nghiém in vitro

Chudn bi vi khuin thi nghiém

Céc chung vi khuan chuan sau khi cdy hoat
hoéa trén dia thach NA bd sung 5% méu ctru duoc
u 0 37 °C trong 24 gio. Vi khuan duoc pha trong
dung dich nwéc mu6i sinh ly bd sung 0.05%
Tween 80 va phan tan déu bang may vortex.
Huyén dich vi khuan dwgc diéu chinh vé gid tri
OD 0,08-0,12 tai bwdc séng 625 nm. Gia tri nay
tuong dwong véi khoang 1-2 x 108 CFU.mL". Vi
khuan sau khi pha xong phai stt dung trong vong
30 phut. Sau d6, huyén dich trén tiép tuc duoc
pha loang 10 lan dé dat mat d¢ vi khuan tuong
tmg v6i 107 CFU.mL-.

Méi truong

Moi trueong tot nhat dé thuwc hién phuong
phap pha loang moi treong thach xac dinh MIC la
MHA (Mueller-Hinton Agar) bd sung 5 % mau
ctru. Tinh dau thtt nghiém duwoc hut chinh xac va

24

pha thanh dung dich me trong Tween 80, 0,05 %.
Chuan bi sdn 1 day gom 12 dia petri ® 60 mm vo
trung va danh s tir 1 dén 11 ¢ day dia; dia s6 12
duoc ky hiéu la dia ching va thay tinh dau the
nghiém bang Tween 80 0,05 %. Tién hanh pha
loang trong moi treong tht nghiém sao cho tao
thanh day c6 nong d6 sau bang 1/2 nong d6 trudc.
Nong d6 cudi cta tinh dau trong dia moi truong
ctua day thtt nghiém nhw sau: 40 pl.mL-, 20 ul.mL-
1,10 pl.mL+, 5 pl.mL, 2,5 pl.mL, 1,25 pul.mL-,
0,6125 plmL", ..., 0,039 plmL' St dung may
vortex d€ dam bao tron déu chat thir trong moi

truong. DO vao dia petri va cho thach dong.

Tién hanh khao sat

Ché&m 1 pL dich vi khuan 1én dia d€ dat
dwoc mat dd vi khuan trén dia thach la 104
CFU.mL. C4c dia thach duoc d€ ngira d€ dich
cdy trén cac diém cdy thdm hoan toan 1én mat
thach khoang 10 - 15 phat. U & nhiét d6 35 — 37
°C. Thtt nghiém duoc ldp lai 6 Tan. Poc két qua
sau 18 — 24 gio. Tim dia c6 nong do thap nhat tc
ché hoan toan su tao khom, néng d6 cua dia thach
nay la MIC ctia chat thee d6i véi vi khuan tha
nghiém. Néu cé vi khudn moc ¢ néng d cao hon
va bi tic ché & néng dd thdp hon, mau cdy cd thé
do bi nhiém va thk nghiém phai dugc thuc hién

lai.

2.5 Phuong phap danh gia kha nang trc ché vi
khudn cta tinh dau Kinh giéi bing mé
phong docking phan t
Str dung phuwong phap docking phan ti d€

du doan ning luong lap ghép va tuong tac gitta

hop chat (ligand) véi enzyme/protein cua virus, vi

khuan tir d6 dé nghi co ché tic ché virus, vi khuan

cua nghién cttu. Cac budc tién hanh mo hinh hoéa
lap ghép phan ti gom 5 budc thong qua phan

mém MOE 2015.10 [16-19].
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Buéc 1. Lwa chon va chudn bi cdu triic muc tiéu
tic dong

- Lua chon protein.

- X4c dinh vi tri gén két thong qua viing tac
dong cta protein, duwgc xac dinh dwa trén vi tri
ligand (ban kinh 4,5 A) va si hién dién cac amino
acid quan trong cua protein. Cac phan ti nwdc
duoc loai bo va cau dang cac amino acid duoc
kiém tra trudc khi tai 1lap vung tdc dong cua

protein.

Budc 2. Chudn bi cdu tric phdn tir hop chdt
(ligand)

- Xay dung c&u trac 2D (cAu tric phéng)
cuia cac phan tir hop chat duoc vé chuyén déi tw
dong sang cdu trac hoa hoc 3D (cdu truc khong
gian ba chiéu) bang phan mém ChemBioOffice
2018.

- T6i wu hda nang lugng ciu truc phan tw
3D cta hop chat nghién ctu bing phan mém
SYBYL-X 1.1 d¢€ thiét 1ap lai cdu dang cta chat
nghién cttu, s¢ dung phwong phap Conj Grad
(gradient lién hop), lua chon diém dimng la thay
d6i nang lwgng nho hon 0,001 keal.mol”, dién tich
ting phan Gasteiger — Huckel, s6 budc lap lai t6i
da 10.000 buwdc. Tinh ddng luc hoc phan tk véi
nguyén tic gia nhiét md phong (Simulated
Annealing) trong phan mém Sybyl-X 1.1 dé€ thu
duoc cdu dang cd nang luong toan phan thap
nhét. Cau trac phan t&r duoc gia nhiét 6 nhiét do
cao (700 K) trong mot thoi gian nhat dinh (1000
pico gidy) dé phan to tai sip xép lai trang thai
hién tai cta nd, sau dé6 duoc lam lanh dén 200 K
trong mot khoang thoi gian khac (1000 pico giay)
vé trang thai 6n dinh d€ dua ra cdu dang cudi
cung. Chuwong trinh ty ddng 1dp lai 5 lan dé€ tim ra
nhiéu cdu dang khac nhau can thiét, sau d6 t6i uvu
héa nang luong lai d€ xac dinh ndng luong khong
gian (steric) nham dua ra cac cdu dang bén hon

cau dang ban dau voi sy khéc biét vé nang luong.

DOI: 10.26459 /hueunijns.v133i1C.7458

Bu6c 3. Mé hinh tdi ldp ghép phin tir (Re-
docking)

Lap ghép lai cau tric ligand dong két tinh
trong protein, nhim muc dich danh gia tinh phu
hop ctia cac thong s§ lap ghép. Qua trinh nay

duoc tién hanh véi 3 cdu dang ligand nhu sau:

(1)- Tach ligand tir phtic chat hop dong két
tinh trong protein.

(2)- Tach ligand ttr phtrc hgp dong két tinh.

(3)- Chuéan bi phéan tr ligand hoan toan méi
vOi cdu truc bén, nang luong t6i wu va dong luc

hoc phan tt.

banh gia thong s6 RMSD (Root-mean-
square deviation), cho biét mic do sai 1éch cua céc
c&u dang ligand sau lap ghép so véi cdu dang co
s&n trong cau truc tinh thé , va so sanh cac twong
tac ligand c6 trong cau tric tinh thé va teong tac
tao ra sau khi lap ghép. Két qua mo phong lap
ghép thuc sy dang tin cay khi gia tri RMSD < 2,0
A [20,21] va cic tuong tac gilta cac ligand véi

protein ban dau khac nhau khong dang ké.
Budc 4. Ldp ghép phin tir vio muc tiéu tic dong

Lap ghép phan t nghién ctru trong co s&
dit liéu da chuan bi. Tién hanh quy trinh lap ghép
voi cdc tuy chon nhu sau: phuong phdp dat cac
manh ligand vao tdi gan két 1a phép thiét 1ap phu
hop véi cdu trac 3D; s8 két qua t6i da cho moi
buée 1ap 1a 1000, s& két qua t6i da cho mdi su
phén manh ligand la 200; gitt lai mét s6 cdu dang
tot nhat cia mdi phan tir hop chat trong phtic hop
(ligand-protein) gan két dé tiép tuc phan tich
tuong tac. Cau dang tot voi diém s8 lap ghép thap
nhat (Score — kcal.mol ), diém s6 nay la tong nang
leong tiéu thu cho sy hinh thanh cac twong tac
gan két gifta phan tir nghién ctu véi muc tiéu tac

dong (protein).
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Budc 5. Phén tich két qua ldp ghép phan ti vdo
muc tiéu tic dong

Dénh gia kha ning tic ché protein ctia hop
chat nghién cttu thong qua viéc danh gia diém sd

lap ghép va tuong tac ligand-protein gom:

+ Néang luong lap ghép phan t& DS
(kcal.mol?), tham s6 do léch binh phuong trung
binh g6c (RMSD).

+ Phan tich tuwong tac gitra phan ti hop chat
v6i muc tiéu tac dong va biéu dién tuong tac trén
mat phing 2D, 3D thong qua cac lién két
hydrogen, twong tac n-n, twong tac ion, twong tac
cation-n. Céc twong tac bé mat van der Waals
duoc phat hién boi su tiép xuc cdc bé mat than
trude, ky nudc gitta phan tie hop chat va diém gén

két (cdc amino acid cua protein).

3  Két qua va thao luan

3.1 Thanh phin héa hoc tir tinh diu 14 Kinh

gioi

Mau tinh dau tir 14 Kinh giéi c6 mau vang
nhat, trong sudt va nhe hon nuwdc. Thanh phan
héa hoc caa tinh dau Kinh gidi thu dwgc thong
qua quy trinh chiét xudt trén da dwgc phan tich
bang GC-MS va két qua duogc trinh bay trong
Bang 1 va Hinh 3. Khi dinh danh va dinh luong
cac cAu ti bang GC-MS, ching t6i thiét k& do
trung lap (SI) cua cac hop chat so voi thu vién pho
(NIST14) tr 95% trd 1én. T két qua GC-MS c6 thé
thay rang c6 c6 13 hop chdt duoc xac dinh trong
tinh dau Kinh gi6i. Hop chat chiém ty 1é cao nhét
trong tinh dau kinh giéi la Carvacrol (73,48 %)
ti€p theo 1a Thymol (15,01 %), p-Cymene (7,74 %)

Bang 1. Thanh phan héa hoc cua tinh dau 1a Kinh gidi

TT Hop chit Cong thitc phan tir Th‘l’;ﬁ“m K&t qué (%) Ky hiéu
1 a-Pinen Ci0Hie 3,53 0,73 E1
2 Camphene C10Hie 3,73 0,44 E2
3 B-Pinene CioHie 4,04 0,57 E3
4 [p-Myrcene CioHis 4,08 0,03 E4
5 p-Cymene CioHus 4,56 7,74 E5
6 D-Limonene CioHie 4,62 0,12 E6
7 v-Terpinene Ci10Has 4,96 1,73 E7
8 Ethan:;cel’o ;’é)l(’eiilf;‘;t_hyl'g" CioH1cO 6,26 0,04 E8
9 4-Caranone, trans C10H160 6,60 0,33 E9

10 Carvone Ci10H140 7,31 0,13 E10
11 Thymol Ci1oH14O 7,74 15,01 E11
12 Carvacrol Ci10H140 7,89 73,48 E12
13 5-Methyl-2,4-diisopropylphenol C1sH200 9,31 0,04 E13
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D U e 4

Hinh 3. Cac hop chit c6 trong tinh dau 14 Kinh giéi

3.2 Danh gia kha ning tc ché vi khuin cta
tinh diu 14 Kinh gi6i bang thwc nghiém in
vitro
Tién hanh thi khang khuan va xac dinh gia

tri MIC cua thudc d6i chiing Penicilin G trén vi

khuan S. pneumoniae va S.pyogenes duge trinh bay
trong Hinh 4, Hinh 5 va Bang 2. Két qua cho thay Hinh 4. K&t qua thte khuéch tén cta Penicillin G trén
hai vi khuan S. pneumoniae va S.pyogenes nhay véi (A) S. pneumoniae va (B) S. pyogenes
Penicillin G véi gia tri MIC lan luwot 1a 0,0625
(uL.mL1) va 0,0625 (uL.mL1)

Két qua thte khang khuan va xac dinh gia
tri MIC ctia tinh dau 14 Kinh gidi ctia hai vi khuan

S. pneumoniae va S.pyogenes dwoc trinh bay trong

Hinh 6, Hinh 7 va Bang 3. Dua vao két qua trén c6

thé nhan thay rz?mg tinh dau 1a Kinh gidi c6 kha Hinh 5. Xac dinh MIC Penicillin: 1 — 9: 4 ug.mL! -2

pg.mLt -1 ug.mL?-0,5 ug.mL' - 0,25 pg.mL - 0,125
pug.mL1-0,0625 pg.mL! - 0,03125 ug.mL* - 0,015625

bénh ho hap va vi khuan S.pyogenes gay ra bénh ug.mL; 10: khong c6 khang sinh. Y: S. pyogenes, N: S.

vom hong. Ngoai ra, trong thtt nghiém in vitro pneumoniae

nang tc ché cac vi khuan S. pneumoniae gay ra

G ic dinh dwoc gia tri MIC cua tinh dau 1a
cung xac & - cuat anfa Bang 2. Két qua khang khuan cta penicillin G trén vi

Kinh giéi véi hai vi khuan S. pneumoniae va Khuan tht nghiém

S.pyogenes déu bang 0,15625 (uL.mL-) va gia tri -
A X1 ek R
nay 16n hon so véi thudc ddi ching Penicillin G Penicillin G Khuéch tan MIC (uL.mL")

(mm)
va cd tiém ndng tng dung trong viéc tc ché vi
N A 1A N AL A s 1A N S. pneumoniae 40+1 0,0625
khuan gay bénh dwong ho hap va bénh vom hong
S.pyogenes 45+1 0,0625
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(A) (B)

Hinh 6. Két qua thir khuéch tan caa tinh dau Kinh gidi
trén (A) S.pneumoniae va (B) S. pyogenes

Hinh 7. X4c dinh MIC tinh ddu KG: 1 — 11: 20 pg.mL"
-10 pg.mL1 -5 ug.mL! -2,5 pg.mL* - 1,25 ug. mL* -
0,625 pg.mL" - 0,3125 ug.mL! - 0,15625 ug.mL* -
0,078125 ug.mL"! - 0,039 ug.mL* - 0,0195 ug.mL; 12:
khong c6 tinh dau Y: S. pyogenes, N: S. pneumoniae

Bang 3. Két qua khang khuan cta tinh dau Kinh gidi
trén vi khudn thit nghiém

TD Kinh gi6i Khuéch tan MIC
(mm) (uL.mL-)
S. pneumoniae 45 +1 0,15625
S. pyogenes 34 +1 0,15625

3.3 Danh gia kha nang @c ché protein 5XU1
(S. pyogenes) va protein 4XCH (S.
pneumoniae) ctia tinh dau kinh giéi bang

phueong phap mo phong docking phan ti

Khao sat vi tri tiém nang dé€ cac hop chat

E1-E13 Gc ché hiéu qua 2 protein 5XU1 cua vi

khuan S. pyogenes gay ra bénh ho hap va protein
4XCH cua vi khuan S. pyogenes gdy ra bénh vom
hong véi 4 hdc khac nhau (Hinh 8). Cac hoc tiép
can teong tng véi cdc mau sac khac nhau tir hoc 1
dén hdc 4 cu thé nhu sau: hdc 1 (mau xadm), hdc 2
(mau xanh luc lam), héc 3 (mau cam) va hoc 4
(mau vang) duoc sit dung d€ danh gia kha nang
tic ché€ ctia cac hop chat c6 trong tinh dau 1a Kinh
gioi véi 2 protein 5XU1 va 4XCH. Két qua cua
viéc sang loc hdc cua protein nghién ctu duoc
trinh bay ¢ Bang 4. Nhitng vi tri thudn loi cho qua
trinh ttc ché protein la nhitng vi tri c6 nang luong
docking thdp va s6 luong tuong tac 16n. Doi voi
protein 5XU1, hoc 1 thuén 1oi cho qua trinh e ché
cua cac hop chat E1, E3, E4, E5, E6, E7, E8, E9; hoc
2 phu hop cho hop chét E2, E11, E12; hoc 3 thuan
loi cho hop chét E10, E13 va h6c 4 thuan lgi cho
thudc doi ching Penicillin G (D). Dé&i véi protein
4XCH, héc 1: E1, E2, E3, E6, E7, ES, E9, E10, E12,
E13; hoc 2: E4, E11; hoc 3: E5; hoc 4: D.

Héc 1 - 4: Protein 4XCH ctia

(A)  Héc1-4: Protein 5XU1 clia (B)
Streptococcus e

site 3
i

Site 4
Site: Héc cla protein

Hinh 8. C4u trtc ctia (A) protein 5XU1 ctia S.
pneumoniae va (B) protein 4XCH cuia S. pyogenes vdi cac
vi tri tiép can (hdc) duoce khao sat: hoc 1 (mau xam); hoc

2 (mau xanh da troi); hoc 3 (mau cam), hc 4 (mau
vang)

Bang 4. Sang loc két qua vé kha nang tic ché€'1én cac hdc tiém nang cua protein 5XU1 va 4XCH.

Hop Protein 5XU1 Protein 4XCH

chat Héc 1 Hoc 2 Héc 3 Hoc4 Héc 1 Hoc 2 Héc 3 Hoc4
E N | E N|E |N |E N |E N | E N | E N|E N

E1 |73 |0 |70 |0 |67 |0 |65 |0 |92 |1 |87 |0 |83 |0|80 |O

E2 |71 |0 |75 |o |70l0o |72 [0 |89 |1 |78 |o |73 |o|z0 |o

E3 |80 |0 |76 |0 |73 |0 |70 |o |90 [1 83 |0 |78 |o|72 |o

28




Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Ty nhién
Tap 133,56 1C, 21-37, 2024

pISSN 1859-1388
elSSN 2615-9678

Hop Protein 5XU1 Protein 4XCH
chat Héc 1 Héc 2 Héc 3 Héc 4 Héc1 Héc 2 Héc 3 Héc 4
E N | E N |E N |E N E N | E N | E N | E N

E4 -74 0 |-72 0 |-68 |0 -6,4 0 -7,7 0 |-87 1 |-69 01-70 0
E5 -9,9 1 | -84 0 |80 |0 -7.6 0 -7,8 0 |-72 0 [-93 1|-69 0
E6 -8,1 1 |-77 0 |-71]0 -7,0 0 -8,5 1 |-80 0 |-76 0|-70 0
E7 7,2 1 |-68 0 |-65 |0 -6,1 0 -8,2 1 |-77 0 |-71 0|-68 0
E8 -9,7 1 (-79 0 |74 |0 -6.9 0 123 |3 |[-109 |2 |-105 2 1-98 1
E9 -:100 |1 | -89 0 |-90 |0 -87 |0 114 (2 |99 1 |-84 0|-92 1
E10 -8.5 0 |-78 0 193 |1 -7.4 0 10 |2 | -89 0 |-94 1196 1
E11 -7,6 0 |-98 1 |-73 |0 -7.0 0 -9,5 1 [-120 |3 |-104 2 |-92 1
E12 -9,0 0 |-101 |1 |-88 |0 -8,1 0 -109 |2 | -88 1 |-85 11-80 0
E13 -8,4 0 |-82 0 |96 |1 -8,3 0 -9,1 1 |-78 0 |-72 01-70 0
D -100 |2 |-98 2 -89 |1 129 | 4 -112 |3 | -1L,7 |3 | -109 2 |-138 |6

E: ning lugng docking DS (kcal.mol?); N: s6 twong tac

Kha nang tic ché protein 5XU1 cua cac hop
chat E1-E13 va thudc déi ching peniciline G (D)
da dugc nghién ctu bang phuong phap mo
phong lap ghép phan tir. Két qua vé thong s6 qua
trinh docking nhut nang lwong docking (DS), chi
s0 RMSD, cac tuwong tac van der Waals, lién két
hydro duoc trinh bay trong Bang 4 va hinh anh
mo phong 2D-3D qua trinh tGic ché€ duoc chi ra
trong Hinh 9. Nhan thdy rang, tit ca cac gia tri
RMSD < 2 A nén két qua md phong déng tin cay
[21]. Céac hop chat E1, E2, E3, E4, E6, E7 c6 khoang
nang luwgng DS tir -7,2 dén -8,1 kcal.mol! va ngoai
ra cac hop chat nay khong tao dugc lién két hydro

véi cac amino acid ctia protein 5XU1 nhung cé

DOI: 10.26459 /hueunijns.v133i1C.7458

xudt hién twong tac van der Waals véi cac amino
acid thuong tir 7 dén 11 twong tac. Nén nhom céc
chat E1, E2, E3, E4, E6, E7 duoc xép vao nhom tic
ché yéu voi protein 5XU1 thong qua cac tuwong tac
van der Waals. Mat khac, dwa vao két qua tic ché
c6 thé nhan thdy rang, hop chat E12 gia tri DS
thdp nhat (-10,1 kcal.mol?), ¢6 1 lién két hydro va
10 twong tac van der Waals va két qua tic ché€ cta
hop chat E12 cho hiéu qua tc ché protein 5XU1
tot hon so véi thude d6i ching D. Tk bang 4 ¢6
thé dua ra day giam dan kha nang tic ché protein
5XU1 nhw sau: D > E12 > E9 > E5 > E11 > E8 > E13
>E10 > E6 > E3 > E2 > E4 > E1> E7.
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[E11-5XU1] [E12-5XU1] [E13-5XU1] [D-5XU1]

Hinh 9. M6 phong 2D-3D cua tuong tac gitta hop chat nghién cttu E1-E13 va thudc penicillin G véi protein 5XU1 ctia
vi khuén S.pneumoniae

Béng 5. Thong s6 cia qua trinh tuong tic bang mo6 phong docking phan ti gitta 13 hoat chat trong tinh dau Kinh gidi
(E1-E13) va thudc d6i chiing D véi protein 5XU1 cua vi khuén gay bénh hd hép (S. pneumoniae).

Phitc (Ligan — Protein) Lién két Hydro
Lién két van der Waals
Phirc DS Rll\)/ls L P T D E
Asn130(B), Tle120(A),
Asnl118(B), Asnl191(B),
Alal19(B), 11e120(B),
E15XU1 | -7 ; ; ; - ; -
5XU 3| 080 Phe229(A), Asnl18(A),
Thr117(A), Alal19(A),
Asn191(A)
Glu203(A), Gly173(B),
Leul75(B), Thr177(A),
E2-5XU1 | 75 | 094 | - ; ; - ; - | Asp176(A), Glu203(B),
Thrl72(A), 11e206(A),
Leul75(A), Gly173(A)
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Phirc (Ligan — Protein) Lién két Hydro
Lién két van der Waals
Phirc DS RI]\)/IS L P T D E
Asn228(B), Phe229(B),
Asn228(A), Phel93(A),
E3-5XU1 B0 | L9 ) ) i ) "~ |Phe229(A), Asn191(B),
Asn230(A), Phe193(B)
Phe229(A), Asn191(B),
Asn191(A), Tle120(A),
E4-5XU1 | 74 | 082 - - - - - |me120B), Asn118(B),
Alal19(B), Thrl117(B),
Thr117(A), Asn118(A)
Phe229(B), Phel93(B),
. Asn230(A), Asn228(A),
E5-5XU1 -9,9 1,34 | 6-ring Phel93(A) n-H 348 | -0,8 Asn191(B), Phe229(A),
Asn191(A)
Asnl191(A), Asn228(B),
Phe193(B), Phe229(B),
E6-5XU1 | 81 | 1,16 - - - - - | Asn230(A), Phe229(A),
Asn191(B), Phel93(A),
Asn228(A)
Asn118(B), Te120(A),
Thr117(B), Asnl191(A),
E7-5XU1 | 72 | 1,86 - - - - - | Asn191(B), Thr117(A),
Tle120(B), Asn118(A),
Phe229(A)
Asn191(B), Asn228(A),
Phe229(B), Asn230(B),
E8-5XU1 9,7 1,64 @) Asn230(A) | H-acceptor | 2,97 | -2,3 Asn228(B), Phel193(B),
Phe229(A)
1le120(B), Thrl17(A),
Phe229(A), Asn191(A),
E9-5XU1 -10,0 | 0,52 (@) Asn191(A) | H-acceptor | 2,84 -2,1 | Thr117(B), Asn130(B),
Asnl18(A), Asn118(B),
Alal19(B)
His14(B), Glu317(B),
Met16(B), Thr316(A),
E10-5XU1 -9,3 0,70 @) Argl7(A) | H-acceptor | 2,97 | -1,7 Asn309(A), Leu312(A),
Lys406(A), Val313(A)
Thr172(A), 11e206(A),
Gly173(A), Glu203(A),
E11-5XU1 | 98 | 1,40 0 Glul70(A) | H-donor | 3,20 | -1,3 |Leul75(B), GIn93(A),
Leul75(A), Aspl176(B),
Thrl77(A), Aspl76(A)
GIn93(A), Gly173(B),
E12-5XU1 | -10,1 | 1,32 | 6-ring Glyl173(A)| mH 377 | 0,8 |ASP176(B), His202(A),
Glul70(A), Alal74(B),
Glu202(A), Thr172(A),
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Phirc (Ligan — Protein) Lién két Hydro
Lién két van der Waals
Phitc DS RI]\)/IS L P T D E
Leul75(B), Leul75(A)
Thr316(B), Val313(B),
. . Lys15(C), Argl7(C),
E13-5XU1 96 | 1,13 | 6- C | Hisl4(A -H 311 | -0,6
rmg is14(A) n Alal3(C), Met16(C),
Lys100(A)
(@) O | Glu317(S) | H-donor 2,85 | -7,8 |Ser314(B), Phe6(B),
Argl7(B), Arg318(B),
S N Ser99(A) | H-acceptor | 4,03 -1,6 Glu321(B), Lys5(B),
D-5XU1 -129 | 1,21 Arg325(B), Ser10(B),
S N | Lys100(A) | H-acceptor | 4,34 -1,1 Leul09(A) Ser9(B)
His14(B), Leu98(A),
6—ring C LeulOl(A) Pi-H 3,94 —0,9 A1a13(B)

DS: Nang lwong trc ché (kcal.mol1); RMSD: D9 léch binh phuong trung binh (A); L: Ligand; P: Protein; T:Dang lién

két; D: Khoang cach (A); E: Nang lwong cuc bo (kcal.mol )

Nghién cttu kha nang tc ché protein
4XCH cua 13 chat c6 trong tinh dau 14 Kinh gidi
bang phuong phap docking phan tir va két qua
dwoc trinh bay trong Bang 5. Hinh anh md phong
2D-3D ctia qua trinh e ché dwoc trinh bay trong
Hinh 10. Nhan thdy réng, tit ca cac gia tri RMSD
<2 A nén két qua md phong déng tin cay. Trong
13 hoat chat thi hop chat E8 c¢é kha nang tic ché
t6t protein 4XCH véi gia tri docking bang -12,3
kecal.mol; ¢6 s lién két hydro 16n nhat (3 lién két

32

hydro) va cé s0 twong tac van der Waals la 9
twong tac. Khi so sanh véi két qua docking cta
thudc d6i ching D thi gia tri ndng luong docking
DS ctia hop chat E8 16n hon nén vé mat ly thuyét
thi hop chat E8 cd kha nang tic ché€ protein 4XCH
tot hon thudc d6i chiing D. Dya vao két qua e
ché, c6 thé sap xép mot cach tuwong ddi kha ning
tee ché protein 4XCH nhu sau: E8 > E11 > E9 > E10
>E12 > E5 > E1>E13 > E3 >E2>E4>E6>E7.
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Yo e ® "X e

[E3-4XCH] [E4-4XCH]

[E6-4XCH] [E9-4XCH] [E10-4XCH]

[E11-4XCH] [E12-4XCH] [E13-4XCH] [D-4XCH]

Fig. 10. M6 phong 2D-3D ctia twong téc gitta hop chat nghién citu E1-E13 va thudc penicillin G véi protein 4XCH ctia
vi khudn S. pyogenes.
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Béang 6. Thong s6 clia qua trinh tuong tac bang mo phong docking phan ti gifta 13 hoat chét trong tinh dau Kinh giéi
(E1-E13) véi protein 4XCH ctia vi khudn gy bénh vom hong (S. pyogenes)

Phikc (Ligand-protein) Lién két Hydro
Lién két van der Waals
Phirc DS |[RMSD L P T D E
Ser126(A), His14(B),
Cys127(A), Glub0(A),
E1-4XCH | 92 | 1,06 | C | 6ring | Phe8O(B) H-nt 3,02 | 0,8 |Argd2(B), Gly128(A),
Cys82(B), His57(A),
Gly81(B), His61(A)
Cys82(B), His61(A),
Gly81(B), His57(A),
E2-4XCH | -89 | 1,49 | C | 6ring | Phe8O(B) H-n 322 | -0,8 |Hisl4(B), Gly128(A),
Glub0(A), Cys127(A),
Arg42(B), Ser126(A)
Cys82(B), Ser126(A),
, Arg23(B), Asp40(B),
E3-4XCH 90 | 1,53 | C | 6ring | PheSO(B) H-n 282 | 06 |\ 15D Leu12()
Arg42(B), I1e25(B)
1e25(A), His87(A),
Asp40(A), Arg23(A),
His57(B), Cys127(B),
E4-4XCH | 87 | 1,15 | C | 6ring | Phe8O(A) H-n 2,96 | -0,7 |Glus0(B), Cys82(A),
Gly128(B), Gly81(A),
His61(B), His14(A),
Arg42(A)
Glu4s(C), Gly128(B),
Asnd9(C), Lys131(B),
Met51(A), Asnd9(A),
E5-4XCH -9,3 1,79 | 6-ring N Asn129(C) n-H 3,9 | -1,3 | Asp52(A), Arg83(A),
Ala50(A), Arg83(C),
Asnd7(C), Ala50(C),
Trp141(A)
Pro120(A), Glu60(A),
. . Serl26(A),  Glyl21(A),
E6-4XCH -8,5 1,11 C 5-ring | His61(A) H-mt 3,06 | -0,7 His14(B), Argd2(B),
Gly128(A), Cys82(B)
Ser126(A), His61(A),
. Gly81(B), His57(A),
E7-4XCH -8,2 1,17 C 6-ring | Phe80(B) H-mt 3,27 | -0,6 Cys82(B), Glu60(A),
Prol120(A), Gly121(A)
C S |cCys127(A)| H-donor | 3,08 | -0,9 |His57(A), Ser126(A),
N |Gly128A) | H tor | 3,29 | -1 |Hs6LA) His14(B),
E8-4XCH |-123| 1,30 y128(A) | Hracceptor | 3,29 | -12 | \ o4p(B), Asp40(B),
Tle25(B), Arg23(B),
(@) S Cys82(B) | H-acceptor | 3,42 | -0,9 Phe80(B)
S | Cys82(B) | H-donor | 323 | -1,1 |His57(A), Glu60(A),
E9-4XCH | -114| 1,67 His61(A), Phe80(B),
N Arg42(B) | H-acceptor | 3,13 | -0,8 His14(B), Aspd0(B),
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Arg23(B), Tle25(B)

o) N | Gly128(A) | H-acceptor | 3,41 | -14 |Glu60(A), His57(A),
Cys127(A), His61(A),
E10-4XCH | -11,0| 0,95 Gly81(B), His14(B),
o) S | Cys82(B) | H-acceptor | 325 | -0,8 |Arg23(B), Asp40(B),
Phe80(B), Argd2(B),

1e25(B)
o Ser126(B) | H-donor | 3,37 | -1,1 |Cys82(A), Gly81(A),
) His14(A), Cys127(B),
E11-4XCH | -12,0]| 1,69 C | bring | Phe8O(A) Hm 344 | 07 I hiesym), Gly121(B),
erine | 5orine | His61(B 350 | 0o |Clu0®) Gly128(B),

-ring -ring is61(B) T-TT , 0.0 | p.0120 B)
C | 5ring | His61(A) H-nt 3,16 | -0,6 |His14(B), Ser126(A),

E12-4XCH -10,9 | 1,06

Glu60(A), Cys127(A),
Glyl28(A),  Prol20(A),

6-ring | 5-ring | His61(A) T-TT 3,80 | -0,0 Cys82(B), His57(A),
Ala64(A)
Glu60(A), His57(A),
Cys82(B), His61(A),
Phe80(B), Ile25(B),
E13-4XCH 9,1 | 0,86 @) (@) Ser126(A) | H-donor | 3,28 | -1,5 Argd2(B), Aspd0(B),
Leul2(B), Arg23(B),
His14(B), Cys127(A)
S (@) Asn49(D) | H-donor | 4,22 | -04 |Lys131(C), Met51(A),
Asn47(D), Gly128(C),
O O Asp52(A) | H-donor 2,73 | -39 Ala50(A), Aspl32(C),
O N Arg83(D) | H-acceptor | 2,80 | -3,5 |Metd51(D), Trp141(D),
D-4XCH -13,8 | 1,03 Asn129(B), Lys131(B),
O N Asp52(A) | H-acceptor | 2,72 | -2,1 Asp52(D), Asnd9(A),
o) N | Trp141(A) | H-acceptor | 2,98 | -1,3 |Ala50(D), Asnd7(A),
Arg83(A), Glu48(A),
©) N Arg83(D) | H-acceptor | 2,90 | -2,7 Asn129(C)

DS: Nang luong tic ché (kcal,mol?); RMSD: D 1éch binh phuong trung binh (A); L: Ligand; P: Protein; T:Dang lién

két; D: Khoang cach (A); E: Nang luong cuc bo (kcal, mol*)

Két qua ctua qua trinh mdé phong docking
phan tr gitta 13 hoat chat trong tinh dau la Kinh
gioi, thudc Peniciline G voi hai protein 4XCH,
5XU1 c6 thé thay rang, nhiing hop chét c6 trong
tinh dau cay Kinh gidi véi cdu tric c6 nhan thom,
c6 chtta nhéom carbonyl (-C=O) hoédc chira nhiéu
lién két doi sé twong tac manh voéi cac amino acid
c6 trong protein 5XU1, 4XCH dan dén sé dat dwoc
hiéu qua trc ché cao. Trong sd 13 hop chat trong
tinh dau cay Kinh gidi, hop chat E12 (Carvacrol)
va E8 la hop chéat c6 kha nang tic ché€ manh nhat
vo6i hai protein 5XU1, 4XCH va day ciing la hop
chat chiém ti 1¢ 16n nhat trong thanh phan héa hoc

DOI: 10.26459 /hueunijns.v133i1C.7458

cua tinh dau Kinh gidi (73,48 %). Ttr két qua mo
phong c6 thé budc dau khang dinh hop chat E12,
E8 cting nhw tinh dau la Kinh gidi c6 kha nang tic
ché t6t hai protein 5XU1, 4XCH va dinh hudng

cho cac nghién cttu thue nghiém tiép theo.

4  Kétluan

Da tach chiét va xac dinh duwoc thanh phan
tinh dau la Kinh gidi voi thanh phan chinh la
Carvacrol (73,48 %) tié€p theo 1a Thymol (15,01 %),
p-Cymene (7,74 %). Kha ning khang khudn cua
tinh dau Kinh gidi d6i véi vi khuan gay bénh ho
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hap (S.pneumoniae) va vi khuan gay bénh vom
hong (S. pyogenes). Cu thé, duong kinh khang
khuén 45 mm; MIC 6 noéng d¢ 0,15625 uL.mL!
trén chung S. pneumonige va twong tng 34 mm;
0,15625 puL.mL" trén chung S. pyogenes. M6 phong
docking phan tit khang dinh duoc tinh dau Kinh
gioi cac hop chat c6 kha nang tic ché tot protein
5XU1 cta vi khudn gay bénh hoé hap (S.
pneumoniae) theo day sau: E12 > E9 > E5 > E11 > E8
> E13 > E10 > E6 > E3 > E2 > E4 > E1 > E7. Kha
nang tic ché protein 4XCH cua cac hop chat trong
tinh dau kinh giéi theo tht tw giam dan: E8 >
E11>E9 > FE10>E12>E5>E1>E13>E3>E2>E4
> E6 > E7. Tt d6 c6 thé nhan thay rang cac hop
chét c6 trong tinh dau 14 Kinh gidi ¢6 tiém nang
trong viéc diéu tri nhiém khuan ho hap va vom

hong
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