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Tom tat

Céc thudc khang viém steroid va khong steroid dugc st dung trong diéu tri viém
thong qua viéc ic ché cac hop chat trung gian. Tuy nhién, viéc sir dung céc thudc
khang viém d& gay tac dung phu trén da day, than va gan. Dé tim hiéu vé co ché
trc ché viém va han ché tac dung c6 hai, nghién cau tién hanh xay dung bo mo
hinh docking phan tir c6 kha nang du doan dich tac dong cua cac chat khang
viém tiém ning. Céc thu thé lién quan dén viém duoc lya chon thudc ba con
duong truyén tin hiéu phd bién bao gom chuyén héa acid arachidonic, MAPK,
TLR/MyD88/NF-«kB va cac interleukin. Phuong phap docking phan tur dugc thuc
hién bang phan mém AutoDock Vina 1.1.2. Két qua cho thay khoang gan két cua
15 thu thé viém c6 kha nang mé phong tét duoc xac dinh dwa vao ching dwong
(AGgock < =6 kcal/mol, RMSD < 2 A, va/hoic tuong tac cao véi cac acid amin
quan trong di dugc cong bd trude do). Bo md hinh docking phan tu 12 tién dé
cho viéc sang loc dich tac dong cu thé cua cac chat khang viém méi. Tir d6, co
ché tac dong, tuong tac thudc lién quan thu thé, ciing duoc 1am sang rd, gitp
giam thiéu tac dung phu, ting tac dung khang viém ciia cac hop chat tiém ning.
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1. Pit van dé

Viém la mét phan ng bao vé cua co thé chdng lai yéu
t5 gay bénh, nhung dong thoi ciing c6 thé gy ton
thuong va rdi loan chirc nang co quan. Hién nay, thudc
khang viém khong steroid (NSAIDs) dwgc st dung
rong rdi. Chang tc ché tong hop prostaglandin, chat
trung gian gy viém chu yéu, bang cach uc ché hoat
dong cua isoenzym cyclooxygenase (COX). Tuy nhién,
viéc tc ché chon loc hoic khdng chon loc COX-1 va
COX-2 c6 thé anh huong xau dén da day, than va gan.
Dé kham phé céch tc ché viém va han ché tac dung c6
hai, docking phén tir da dugc stir dung. Pay 1a cong cu
quan trong gitp hiéu cach cac hop chit tuong tac véi
phan tir myc tiéu, hd trg thiét ké va kham pha thude [1].
Di ¢6 nhiéu nghién ciu vé md hinh docking phan tir
trén céc thu thé viém [2-6]. CAc nghién ciru trong nudc
trude day [7-8] chu yéu tap trung vao mot hoic mot vai
dich tac dong cu thé ma chua c6 nghién ctu tdng quét
vé hé thong cac con duong quan trong gay ra viém. Vi
ly do @6, d& tai mong muébn xay dung duoc bé mé hinh
docking c6 kha ning phan tich va sang loc trén nhiéu
dich tac dong lién quan dén viém. Cu thé 1 3 con dudng
chuyén héa truyén tin hiéu viém phé bién [4] gdm con
duong acid arachidonic (AA), con duong truyén tin
hiéu thong qua kinase protein dwoc kich hoat bang
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Mitogen (mitogen-activated protein kinase-MAPK) va
con duong biét hda TLR/myeloid 88 (MyD88)/NF-«kB,
cling mot sb interleukin gay viém thiét yéu, tir d6 gop
phan 1am sang t6 co ché hoat dong cua cac hop chét
khang viém tiém ning.

2. Poi twong va phuong phap nghién ciru

2.1. Péi twong nghién ciru

Phan tich docking phan tir dwoc thuc hién trén cac con
duong truyén tin hiéu viém phé bién, bao gom chuyén
hoa AA (cyclooxygenase-2 COX-2, 5-lipoxygenase 5-
LOX, acid arachidonic 15-lipoxygenase ALOX15),
MAPK (kinase hoat h6a mitogen p38 p38MAPK, Jun
NH2-terminal kinase JNK, kinase 5 duoc diéu hoa tin
hiéu ngoai bao ERKS5, thy thé yéu t6 tang truong biéu
bi EGFR, thu thé yéu t6 tang truong biéu bi 2 ERBB2)
va TLR/myeloid 88 (MyD88)/NF-B (thu thé giong Toll
TLR, yéu té hat nhan kappa-B NF-kB, yéu t6 hoai tir
khéi u TNF-0, enzyme tong hop oxid nitric iNOS). Cac
yéu té gy viém nhu interleukin IL-6, IL-1p va IL-10
cling duoc chon dé kham pha cac thu thé viém tiém
ning ctia cac hop chat.

2.2. Phwong phap nghién ciru

2.2.1. Chuén bi protein

Cau trac protein duoc thu thap tir trang web
https://www.rcsb.org/ vai cac tiéu chi theo thir tu wu
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tién nhu sau: (i) ngudn goc tir té bao nguoi, (i) khdng
dot bién, (iii) c6 do phan giai cao, (iv) c6 phdi tir ddng
két tinh 1a chat wc ché/co chat, (v) c6 day di cac acid
amin. Protein sau khi tai vé& duoc loai bo cac phan tir
nuéc va goc ty do bang Discovery Studio 2021
https://discover.3ds.com/, sau d6 dwoc bd sung cac
nguyén tir hydro phén cuc va dién tich Kollman théng
gua AutoDock Vina.

2.2.2 Chuin bi phbi tir

Théng tin cua cac chat uc ché thu thé viém da biét
(chung dwong) dugc thu thap bang cach truy cap trang
web Google scholar, Pubmed, Protein DataBank, tim tir
khoa lién quan dén chat rc ché cac thy thé. Cau trdc cua
ching dwong duwoc V& bang phan  mém
ChemDraw2022, sau d6 duoc t6i thiéu hoa ning luong
bang phan mém Avogadro phién ban 1.99.0
https://avogadro.cc/, tinh toan truong lyc va gigi han
bude duoc thiét lap twong tng ¢ d6 doc cao nhét
MMFF94 va 500 budc, sau d6 dugc luu dudi dinh dang
*.pdbqt.

2.2.3 Xac dinh khoang gan két

Khoang gin két duoc xac dinh bang mét trong hai cach:
(i) d6i vai protein cd phdi tir dong két tinh, Discovery
Studio dwoc dung dé xac dinh Grid Box tir phéi tir dong
két tinh, bao gom bén kinh va toa d nguyén tir X, Y va
Z: (ii) dbi véi protein khong c6 phdi tir dong két tinh,
Grid Box dugc xac dinh bang AutoDock Tools 1.5.6.
https://ccsb.scripps.edu/, ban kinh dugc lya chon sao
cho bao gdm tat ca céc acid amin quan trong da duoc
béo cdo trude d6. Cudi cung, khoang gan két duoc luu
dudi dang *.config.txt.

2.2.4. Xir ly va phan tich sé ligu

Chung dwong va thy thé duoc lap ghép va tinh toan
nang luong lién két (AGuoek) bang AutoDock. Gia tri
AGuock cang &m cho thay kha ning gin két cang tt. Boi
VGi chig dwong 1a phdi tir dong két tinh, gia tri RMSD
cua chung duong gitra cdu dang docking va ciu dang
chup trong phuc hop ddng két tinh dwgc tinh toan bang
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LigRMSD https://ligrmsd.appsbio.utalca.cl/. Gia tri
RMSD dudi 2 A cho thiy khoang gin két dugc chon
thoa viéc xac dinh chat wc ché bang md hinh docking
[9]. Ddi véi ching dwong khong 1a phdi tir ddng két
tinh, RMSD khéng tinh toan dugc. Nghién ctu tién
hanh danh gi4 khoang gén két dua vao kha ning tuong
tdc cua chung duong trong mé hinh docking vdi cac
acid amin quan trong da duoc cong bd trude d6. Hinh
anh phan tich duwoc xir |i biang PyMOL
https://pymol.org/edu va Discovery Studio.

3. Két qua vao thao luan

3.1. Thu thap céu trdc protein 1a c4c thu thé viem
Téng cong 15 thu thé dugc dé tai lua chon dé tién hanh
nghién ctru, mi PDB va do phan giai ciia cac thu thé nhu
sau:

- Con duodng chuyén héa AA: COX-2 (PDB: 51KQ: 2,41
A),5-LOX (PDB: 6N2W; 2,71 A), ALOX15 (PDB: 2POM:;
2,40 A), p38BMAPK (PDB: 1A9U; 2,50 A)

- Con dudng truyén tin hisu MAPK: JNK (PDB: 3DAS;
2,00 A), ERK5 (PDB: 7PUS; 2,59 A), EGFR (PDB: 2J6M;
3,10 A), ERBB2 (PDB: 7PCD; 1,77 A)

- Con duong TLR/MyD88/NF-kB: TLR (PDB: 2Z7X;
2,10 A), NF«B (PDB: 4KIK; 2,81 A), TNF-o. (PDB:
60P0; 2,55 A), INOS (PDB: 3E7G; 2,20 A)

- Céc interleukin: IL-6 (PDB: 1P9M; 3,65 A), IL-1p
(PDB: 1ITB; 2,50 A) va IL-10 (PDB: 2ILK; 1,60 A).

3.2 Thu thap thong tin caa cac chit wc ché thu thé
viém da biét (chirng dwong)

Co s& dit ligu cac chét tc ché thy thé viém da biét chua
thong tin vé hoa hoc cua cac chét da duoc ching minh
tac dung khang viém, dong vai tro quan trong trong viéc
nghién ciru md hinh docking phan tir. Cac chung duong
gilp xac nhan va xay dung cac md hinh du doan hoat
tinh cho céc hop chat mai. Cac chit ac ché da biét gitp
day nhanh viéc nghién ciru giam chi phi va gitp nghién
clru tap trung, hiéu qua hon. Thong tin cac chat tc ché
thu thé viém dugc trinh bay trong Bang 1

Bang 1 Thdng tin cac chat irc ché thy thé viém da biét

STT  Thu thé Chit trc ché Céu tric ICso (uM)
1. COX-2 Acid meclofenamic /(;[C? 0,04-0,7
N
c N [e] OH
2. 5-LOX Acid nordihydroguaiaretic OH 2.46
HO. oH
o
3. ALOX15 Acid 3-(2-octyl phenyl)- P N 3,0
propanoic <
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STT  Thu thé Chit trc ché Céu tric ICso (uM)
4. p38SMAPK SmithKline Beecham 2 I 0,048
= NH
’ N/>\©50
.
5. JNK CL 2009 9 424 8 NS 0,002
SN
§ o ‘N/
H\’/\‘I/NH
6. ERKS5 IMC 2022 65 6513 34b N F o o 0,079
\ =
7. EGFR AEE788 N R 0,002
L)~ ’
NH <\‘;‘>
I
8. ERBB2 NC 2022 3 821 10 . . o Lo 0,02
T\N\MN/\ HN/@CI = ‘N:N\>
LN NGA "
L)
9. TLR CMDC 2014 9 813 2 N_R 3,33+1,14
SORA®
10.  NF-«xB K252a ol = o 0,25
O °
‘oHo—
11.  TNFa UCB-9260 /Q/ \ 0,120
N/ OH
12. iINOS AR-C95791 1 0,35
Z N /Q\l o™
T
13. 1IL-6 Ruxolitinib s N 0,003
14. IL-1B Dexamethason 0,007
15. IL-10 Ruxolitinib 0,003

3.3 Xac dinh khoang gin két
Khoang gan két cua cac dich tac dong duoc xac dinh
dira vao phdi tir ddng két tinh hozc cac acid amin quan

trong da dugc cdng bd trude d6. Khoang gin két caa
c4c thy thé dugc trinh bay trong Hinh 1.
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TNFa iNOS IL-6 IL-1p IL-10

Hinh 1 Khoang gin két (phan t6 mau cam) cua cac thu
thé.

3.4. Panh gia kha ning lip ghép cia cac chirng
dwong vao cac thu thé

Céc chimg dwong 1a cac chat uc ché da biét duoc lap
ghép vao khoang gén két. Niang luong gin két (AGaock)
va cac acid amin tham gia tuong tac voi chimg duong
duoc trinh bay trong Hinh 2 va Bang 2

5\3' 4\‘9
. %:;‘!3;@ ! - -'-'r,’f’ L
FGRR TR ‘1
i ) P
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N e 7 wos
3 — g T
e ws . ma )
- S N S
23 . o g
d Vg ol el
&y y\‘.,\ e

- Lien két bt lgi
- Lién két Sulfur
Lién két lo v Lién két bit lg1

Hlnh 2. Tuong tac 2D va 3D cua Chung duong vai cac

ét Halogen
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) AGdock RMS

TT Thu the Chirng dwong (keal/m D
o (A

9. TLR CZMDC_2014_9_8 13 10,0 B
10. NF-xB K252a -11,6 0,67
11. hTNFa UCB-9260 —13,7 1,20
12. iNOS AR-C95791 —6,4 0,89
13. IL-6 Ruxolitinib —6,8 -
14. IL-1P Dexamethasone —-6,1 -
15. IL-10 Ruxolitinib —6,4

*Gia tri RMSD chi tinh dugc cho chung duong 1a phoi
tir dong két tinh

Két qua docking cho thiy, ning lugng gin két cua cac
chtng duong déu c6 gié tri thap hon —6,0 keal/mol, diéu
nay cho thay khoang gan két da xac dinh I1a phu hop véi
cac chat wc ché thu thé viém. Bén canh do, gia tri
RMSD cua céc chat ¢c ché 1a phdi tir dong két tinh déu
dudi 2 A. Diéu nay cho thiy mé hinh docking phan tir
da xay dung c6 tinh trong dong cao vai hinh anh chup
thuc nghiém bang X-ray. So véi cac cong b trude day,
cac acid amin tham gia twong tac trong cdc mé hinh
docking da xay dung c6 tinh phii hop cao. Cu thé, cac
acid amin quan trong va acid amin tham gia gan két
trong mé hinh xay dung dugc liét ké tai Bang 3. Cac
acid amin duoc t6 dam trong Bang 3 thé hién sy tring
khop gitra acid amin tham gia tuong tac véi acid amin
quan trong duoc cong bé trude do.

Bang 3. So sanh cac acid amin tham gia tuong tac véi

chimg duong va cac acid amin quan trong dugc da
cong b trude day

thu thé tuong (ng
Bing 2. Ning luong gan két cia chimng duong véi thy
thé
AGaock RMS
TT Thu thé Chirng dwong (kcal/lm D
o) (A
1. COX-2 Acid meclofenamic -9,1 0,71
2. sLox A9 52 157
nordihydroguaiaretic
3 ALOX1 3-(2—octy1 ph.enyl)- 76 1,26
5 propanoic acid
p38MA  SmithKline B
4 PK Beecham 2 27 1,34
5. INK CL 2009 9 424 8 -11,6 1,02
6. ERKS JIMC 2022 65 6513 7.9 1,46
_34b
. EGFR AEE788 -8.,8 1,23
8. ERBB2 NC 2022 3 821 10 -10,2 1,07

Acid amin quan Acid amin
STT Thu thé trong da duoc tham gia
cong bd twong tac
Val349,
Leu352,
1 COX-2 Tyr385, Ser350 Val523,
Ala527,
Tyr385
Phe359,
Ser171, 11e406, His372,
His372, His550, Ala410,
2 5-LOX Asn554, GIn557, Arg596,
Leu609, GIn528, Trp599,
Phell7 His600,
Ala603, Ile673
Glu3s7,
His361, His366, f:g?z
3 ALOXIs  red0s. Leuwd08, e a6,
GIn596, Arg599,
Gln611 Leu408,
Phe415,

Met419, 11e593
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Acid amin quan Acid amin Acid amin quan Acid amin
STT  Thu thé trong da dwoc tham gia STT  Thu thé trong da dwoc tham gia
cong bod twong tac cong bod twong tac
Val30, Ser37, GIn263, Arg266,  Tyr347,
Ala40, Val52, Tyr35, Val38, 12 iNOS Tyr347, Ala351, Pro350, Ala351
Lys53, Glu71, Ala51, Lys53, Tyr373, Glu377  Phe369, Trp372
Leu75, Ileg4, Vall05, Phe74, Phe78,
4  p38MAPK  Vall05,Thr106,  Leul04, 5 I i he?;f{in?; o  Argls,
His 107, Leul08,  Thr106, - G‘Tul 0 Arrg ey Arel?o,
Met109, His148,  Aspl68, e, Alg Ala180
Ser154, Alal57, Argl73 Argll, GInl4,
Leul67 GInl5, Lys27,
Ser72, Val7s, 14 IL-1p GIn32, Gly33, Argll, Serl53
Ala91, Lys93, GIn34, Glul28
Glulll, Asn21, Met22
Lys93, Met149, ’ ’ , ,
5 INK Lzuzo . Leul44, 15 IL-10 Arg24, Ser31, i?f; Met22
Met146, Arg32, His90 P
Ser193, Vall96,  Phan 6 ddm thé hién su tring nhau giza acid amin
Leu206 quan trong véi acid amin tuong tdc
Tle61, Val69, Nhin chung, cac mé hinh docking phan tir d¢a xay dung
6  ERKS Ile61, Met140, flaﬁi’;wl”’ phu hop véi cac cong bé trude ddy va co kha nang nhan
Glnl146 1\:;14(; dién cac chat &c ché thy thé lién quan viém thdng qua
Leu189’ nang luong gan két va kha ning twong tac véi cac acid
Leu718, amin qua}n trong. .
Ala743, Cac nghién ctu docking phan tir ngoai nudc da tap
trung vao tuong tac giita cac chét va cac thu thé viém.
Ala743, Lys7ds, Y5745, ine prace O ,
Met766. Leu788 Cys775, Vi dy, Ruan va cong su (2019) [2] nghién ctru twong tac
7  EGFR Thr790’Met793’ Leu788, gitra dihdrotanshinon | va cryptotanshinon véi cac thu
Cys797’, Glu804’ Thr790, thé nhu acyl coenzyme A: cholesterol acyltran.sferase,
Met793, carboxylesterase 2 va DNA Pol kappa. Nghién ctu
Leudda, khac cua Prathap va cong su (2021) [3] xem xét hoat
Thr854 N , . \ AN C A
dong khang viém cua stachydrin va sakuranetin trén cac
Leu726, 2 ea N A, , A
Val734 thu thé viém IL-6 va TNF-a. Nghién ctru cta Li va cong
A1a751’, su (2022) [4] da cho thay }1-0-(4-O-methylgalIﬂoyl)-
Lys753, bergenin cd kha nang lién két manh véi cac thy thé nhu
Ala771 ALOX15, iINOS, ERBB2, SELE va NF-«B. Efeoglu va
8 ERBB2 Ser783, Met801 ’ A , ., P . . ,
Ser783, cong su (2023) [5] danh gia hoat tinh khang viém cua
Leu785, cac dan xuat naphthogquinon-thiazol mai trén mot s6
GIn799, enzyme lién quan dén duong truyén tin hiéu quan trong
Met801, trong phan @ng viém. Hawash va cong sy (2023) [6]
Leu852 tong hop mot loat dan xuit methoxyphenyl thiazol
Phe284, Phe325, Phe325, lle341, carboxamid mdi va danh gia hoat tinh trén enzyme
9 TLR Val343, Val348, N aA 4f £ pea NS £ poa
Phe349, Leu350 Phe349. Val351 COX va ddc tinh té bao trén cac dong té bao ung thu
Leu2l, Asn2s, (H'uh7, _I\’/ICF-'7 V\a HCT116). Ngoai ra, trong nu’O’(i,
Val29, Alad2, Trinh Tién Phat va cong su (2021) [7] da xay dung md
10 NF-KB Gluld9, Serl 7, ' a4, Metoe, hinh 3D-Pharmophore va thuc hién qua trinh docking
Serl81 Cys99, Val152, trén IL-36y. Ngo Thi Quynh Mai va cong su (2022) [8]
Glu149, Ile165 da phan 1ap va du doan co ché khang viém théng qua
Leu57, Tyr59, ic ché COX2 cua 2 sesquiterpen (8-hydroxy-ar-
Leu57, Tyr59, L. . A X A
11 hTNFa Tyr119, llel55, tumeron va bisabola 3,10 dien-2-on) tir than ré Nghé
Ilel155, Leul57 Leuls?

vang. Cac nghién ctru trong nudc trude day chi yéu tap
trung vao mot hoac mot vai dich tac dong cu thé ma
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chua c6 nghién ctu tong quéat vé hé thong cac con
duong quan trong gay ra viém. So véi cac nghién cau
trong va ngoai nudc trudc day, nghién cliru nay da xay
dung mé hinh docking phén tir da muc tiéu trén 15 thu
thé, bao gom céac con duong AA, MAPK va con dudng
biét hda TLR/MyD88/NF-kB, cting mdt s6 interleukin
gay viém. Bo mo hinh nay c6 tiém niang sang loc cac
chét khang viém méi, tao nén tang cho viéc tim hiéu co
ché tac dong cua cac hop chét nay.

4 Két luan va kién nghi

Nghién ctru da xay dung dugc bo mé hinh docking phéan
tir 6 kha niang mé phong tot twong tac cta cac acid
amin tai khoang gan két véi chimg duong. Biéu nay cho
thiy mé hinh da xay dyng c6 tiém ning trong viéc sang
loc cac chat tic ché co kha ning twong tac tot véi cac
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ra, viéc xac dinh chét wc ché tac dong 1én mot dich cu
thé gilp t6i uu hoa trong diéu tri. Biéu nay tranh tinh
trang mot chat anh huong dén nhiéu dich tac dong, gay
anh huong dén vai tro diéu hoa sinh 1y cia co thé. Trong
qua trinh sir dung thudc, giam kha nang tuong tac canh
tranh giira cAc thudc trén clng mot dich tac dong ciing
lam tang hiéu qua cua liéu phap diéu tri. Dé tiép tuc
nghién cttu, mo hinh docking va phat trién mé hinh trén
cac con duong AA, MAPK va TLR/MyD88/NF-kB,
cling nhu cac interleukin lién quan dén viém la nhiing
hudng di hira hen.

Loi cam on

Nghién ciru duogc tai trg boi Quy phat trién Khoa hoc
va Cong nghé — Truong Pai hoc Nguyén Tat Thanh, ma
s6 dé tai 2024.01.168/HD-KHCN

thu thé nham dem dén hiéu qua khang viém cao. Ngoai
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Abstract Steroidal and non-steroidal anti-inflammatory drugs are employed to treat inflammation by inhibiting
inflammatory mediators. However, their use often leads to side effects affecting the stomach, kidneys, and liver. To
better understand the mechanisms of inflammation inhibition and reduce adverse effects, this study aimed to develop
a set of molecular docking models to predict the targets of potential anti-inflammatory compounds. The study focused
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on inflammation-related receptors from three key signaling pathways: arachidonic acid metabolism, MAPK,
TLR/MyD88/NF-«B, and interleukins. Molecular docking was performed using AutoDock Vina 1.1.2 software. The
results identified the binding sites of 15 inflammatory receptors with strong simulation capabilities, supported by
positive evidence (AGdock < —6 kcal/mol, RMSD < 2 A, and/or significant interactions with previously reported key
amino acids). This molecular docking model serves as a foundation for screening specific targets of novel anti-
inflammatory agents. Additionally, it helps clarify the mechanisms of action and drug-receptor interactions,
ultimately aiding in minimizing side effects and enhancing the anti-inflammatory efficacy of potential compounds.
Keywords anti-inflammatory, mechanism, docking, screening, multitarget
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