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Tom tat

Viém la phan vmg sinh 1y phirc tap, trong d6, Interleukin-6 (IL-6) va thu thé ciia né (IL-6R)
gitk vai tro trung tam trong viéc kich hoat cac tin hiéu gdy viém va dau, dac biét ¢ cdc bénh ly
man tinh nhw viém khop dang thap. Nghién ciru nay sw dung phwong phdap mo phong docking
phdn te (in silico) nham danh gia di lyc lién két gitta IL-6R va 25 hop chat ty nhién co tiém
nang chong viém, trong do, Tocilizumab - thuéc khang IL-6R duoc FDA phé duyét - duoc dung
lam doi chu’ng Két qua cho thay cdc hop chdt nhw EGCG, Baicalin, Akebia saponin D va
Quercetzn co di lyc lién két rat manh voi IL-6R (AG <—7.5 kcal/mol), canh tranh tai vi tri gan
cua IL-6, goi mo tiém nang phat trién thanh chat i e ché IL-6R tir nhién. Nghién ciu cung cdap
co s6 tién lam sang cho viéc sang loc va phdt trién cdc dwoc liéu huéng dich chong viém hiéu
qua.
Tir khoa: IL-6R, IL-6, In silicon, EGCG, Akebia saponin D, Inflammation.
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Abstract

Inflammation is a complex physiological response in which Interleukin-6 (IL-6) and its
receptor (IL-6R) play a central role in activating pro-inflammatory and pain-related signaling
pathways, particularly in chronic conditions such as rheumatoid arthritis. This study employed
a molecular docking (in silico) approach to evaluate the binding affinities between IL-6R and
25 natural compounds with potential anti-inflammatory properties. Tocilizumab, an FDA-
approved IL-6R antagonist, was used as a reference compound. The results showed that
compounds such as EGCG, Baicalin, Akebia saponin D, and Quercetin exhibited very strong
binding affinities to IL-6R (AG <-7.5 kcal/mol), competing at the IL-6 binding site, suggesting
their potential as natural IL-6R inhibitors. This study provides a preclinical foundation for the
screening and development of targeted anti-inflammatory phytomedicines.
Keywords: IL-6R, IL-6, In silicon, EGCG, Akebia saponin D, Inflammation.

1. Téng quan diéu hoa mién dich, phan tng viém, phat
1.1. Mpt 5o khdi niém trién mo va duy tri can bang ndi moi, thudc

IL-6 (Interleukin-6): La mot cytokine nhom cytokine viém, dong vai tro quan
da chuc nang, dong vai tro thiét yeu trong trong trong dap ung mien dich, viém, va
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diéu hoa cac qué trinh sinh 1y khac. IL-6
dugc san xudt boi nhieu loai té bao, bao
gom dai thyc bao, té baoT, té bao B, té bao
noi mo, va té bao than kinh dem.

IL-6R (Thy thé IL-6): La thy thé dic
hiéu cho IL-6, ton tai ¢ dang mang (mIL-
6R) trén bé mat te bao va dang hoa tan
(sIL-6R). IL-6R ket hop véi protein truyén
tin hiéu gp130 dé kich hoat cic con dudng
truyén tin hiéu noi bao.

1.2. Vai tro ciua IL-6 va IL-6R trong dap
wng viém

Khoi phat va duy tri viem: 1L-6
duoc tiét ra trong giai doan sém cua dap
L'Ing viém cap tinh, kich thich san xuat
cac protein giai doan cap (nhu CRP,
ﬁbrinogen) trong gan, gop phan vao phan
Ung viém toan than; IL-6 thuc day su biét
hoa té bao T thanh té bao Th17, lam tdng
san xuat cac cytokine gy viém khac (nhlr
IL-17, TNF-a), tir d6, khuéch dai dap tng
viém; Trong viém man tinh, IL-6 duy tri
trang thai viém kéo dai, lién quan dén cac
bénh nhu viém khdp dang thap, bénh viém
rudt, va ung thu.

Coche truyen tin hiéu viém: (i) Truyén
tin hi€u co dién (classic signaling): IL-6
gan vao mIL-6R trén bé mat t¢ bao (chu
yeu trén teé bao mién dich nhu té bao T, B,
hodc té bao gan). Phirc hop IL-6/IL-6R lién
két v6i gp130, kich hoat con duong JAK/
STAT (Janus kinase/ Slgnal Transducer
and Activator of Transcription), MAPK,
va PI3K/Akt, dan dén bi€u hién gen lign
quan dén viém; (ii) Truyén tin hiéu qua
dang hoa tan (trans -signaling): sIL-6R,
dugc tao ra qua qud trinh cat bo hoac phien
ma, gan véi IL-6 dé tao phirc hop IL-6/sIL-
6R. Phurc hop nay c6 thé kich hoat gp130
trén cac t€ bao khong biéu hién mIL-6R,
mo rong pham vi tac dong cua IL-6, dac
biét trong cac mo khong phai té bao mién
dich; Trans- 51gnaling thuong lién quan dén
viém man tinh va ton thuong mo, trong khi
truyen tin hiéu c6 dién chu yéu diéu hoa
dap tng mien dich va sinh ly
1.3. Vai tro ciia IL-6 va IL-6R trong
truyén tin hiéu dau

. Kich thich cam giac dau: 1L-6 gop
phan vao co ché dau do viém (inflammatory
pain) va dau than kinh (neuropathlc pain)
bang cach kich thich cac té bao than kinh
cam giac (nociceptors); IL-6, thong qua
IL-6R va gp130, lam tang nhay cam cua
cac neuron cam giac voi cac kich thich
dau, mot hién tugng goi la hyperalgesia;
Trong cac mo6 bi viém, IL-6 kich thich sdn
xuat prostaglandin (qua COX-2), lam tdng
cam giac dau bang cach giam ngudng kich

hoat cta cac thu thé dau. Truyén tin hiéu
dau than kinh: IL-6 va sIL-6R dugc tiét ra
boi cac té bao than kinh dém (microglia,
astrocytes) trong h¢ than kinh trung wong
va ngoai bién, gop phan vao dau man tinh,
dac biét trong cac bénh ly nhu dau than
kinh sau ton thuong day than kinh hodc
bénh da xo cing [1-2].

Con duong JAK/STAT va MAPK
dugc kich hoat boi IL-6/IL-6R lam tang
bidu hién cac chat dan truyén than kinh gy
dau (nhu substance P, CGRP) va cac thu
thé lién quan dén dau (nhu TRPVI).

. Twong tdac voi hé than kinh: IL-6 co
thé vugt qua hang rao mau-nao hodc duoc
san Xuit truc tiep trong ndo, anh huong
dén cac neuron va té bao than kinh dém,
lam tang tin hiéu dau ¢ cap do trung wong
(central sensitization).

Trans-signaling qua sIL-6R dugc ghi
nhén la dac biét quan trong trong viéc duy
tri trang thai dau man tinh, do kha ning
kich hoat gp130 trén nhiéu loai té bao than
kinh va khong than kinh.

Ung dung lam sang: Bénh Iy lién
quan: Nong d6 1L-6 tang cao duoc ghi
nhén trong cac bénh gdy viém va dau man
tinh, nhu viém khop dang thap, dau co xo
hoa, dau than kinh tiéu duong, va ung thu.
IL-6 cling dong vai tro trong “hoi ching
dau toan than” do viém toan than; Diéu
tri nham muc tiéu IL-6/IL-6R: Cac thudc
uc ché IL-6 hodc IL-6R (nhu tocilizumab,
sarllumab) dugc su dung trong diéu tri
viém khop dang thap va mét s0 bénh viém
khac, gitip giam ca viém va dau.

Uc ché trans- signaling (vi du, bing
cach nhim vao sIL- 6R hodc gp130) dang
duoc nghién ctru dé diéu trj dau man tinh
va cac bénh ly than kinh lién quan dén IL-6.

IL-6 va thy thé IL-6R dong vai tro
trung tam trong viéc dieu hoa dap tng
viém va truyén tin hi¢u dau thong qua
cac con duong truyén tin hiéu c6 dién va
trans-signaling. Trong viém, IL-6 khuéch
dai phan tng mién dich va duy tri trang
thai viém, trong khi trong dau, né lam tang
nhay cam cia cic neuron cdm giac va gop
phan vao dau man tinh. Hi€u r6 vai tro cia
IL-6/IL-6R m¢ ra tiém ndng cho céc chién
lugc diéu tri nham muc tiéu, dac biét trong
cac bénh ly viém va dau man tinh [1].

Toc1lizumab la mot khang thé don
dong tai t6 hop, dugc thiét ké dé uc ché
thy thé interleukin-6 (IL-6R), tir 6, lam
gian doan chudi tin hiéu viém trung gian
boéi IL-6. Thuoc da dugc Cuc Quén ly
Thuce pham va Dugc pham Hoa Ky (FDA)
phé duyét cho dicu tri cac bénh 1y viém
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man tinh nhu viém khop dang thap, viém
mach Takayasu, va hoi chung giai phong
cytokine nang. Tuy nhién, vi¢c s dung
Tocilizumab c6 thé di kem voi chi phi cao
va mot so tac dung khong mong muon nhy
nhlem trang, rdi loan lipid mau va tc ché
mién dich kéo dai [3].

Trong b6i canh d6, cac hop chat c6
ngudn goc ty nhién dang thu hat su quan
tam nhu mot giai phap thay the hoac ho
tro  tiém nang. Nhiéu hop chét tu nh1en
da dwoc chimg minh €O tac dung chéng
viém thong qua co ché dicu hoa cytokine,
trong do, c6 IL-6. Viéc khai thac céac hoat
chat nay khong chi huéng dén tinh an toan
va kha nang dung nap tot, ma con mé ra
hu:c')'ng tiép can toan dién hon trong dicu tri
cac bénh ly viém man tinh.

2. Muc tiéu

Nghlen cliru nay nham khao sat tiém
nang lién két va trc ché thy thé IL-6 (IL-6R)
cuamot so hop chat tu nhién da duogc biét dén
v6i hoat tinh chéng viém, thong qua phuong
phap mo6 phong docking phan tir (molecular
docking). Tocilizumab dugc su dung lam
chat doi chimg dé so sanh ai Iyc lién két, o
do, gop phan g01 m¢ hudng nghlen cliu tién
1am sang cho cac hoat chat c6 kha nang tmg
dung trong diéu tri viém man tinh.

3. Phwong phap nghién ciru

Cau truc protein; 1L-6R (PDB ID:
1N26) dugc str dung dé docking, xac dinh
ai luc lién két cua cac hoat chat tu nhién;
trong khi d6, IL-6 (PDB ID: 1ALU) - chi
dung dé mo ta twong tac tu nhién, khong
dung docking tryc tiép.

Phan mém va cong cu:. AutoDock
Vina hodc SwissDock; Visualization:
PyMOL, Discovery Studio; Dt liéu hop
chat: PubChem (file .sdf hoac .mol2).

Cdc hgp chit khio sdt: Ty nhién:
Gingerol, Shogaol, Curcumin, EGCG,
Piperine, Zerumbone, Boswellic acid,
Carvacrol, Thymol, Artemisinin,
Cinnamaldehyde, B-caryophyllene,
Quercetin, B-ecdysterone, Akebia saponin,
Tanshinone IIA Do6i ching: Tocilizumab.
4. Két qua va thio luin
4.1. Két qua

Viéc phan tich in silico (dung mo
phong may tinh) d€ xac dinh ai luc lién
ket gifra thu thé IL-6 (IL-6R) va cac hoat
chat tu nhién c6 y nghia rat quan trong
trong nghién ctru phat trién thudc, dac
biét trong giai doan sang loc ban dau. Két
qua xac dinh ai luc lién két giita thu thé
IL-6R véi cac hoat chat ty nhién dwoc
trinh bay tai Bang 1.

Bang 1. Két qua xac dinh ai lyc lién két gitra IL-6R va cac hoat chét tu nhién

i ~ Ning luwong | ~« . N .
IL-6R-Hop chit [, M2 lien ké¢ | GOC amino acid twong tac | s o
: PubChem chinh
(kcal/mol)
Tocilizumab - -12.2 Gln 175, Leu 180, Tyr 200 | D6i chtng
. Ser102, Tyr108, His152 Lién két
IL6R_6Gingerol 442793 -5.6 (Hbond + vdW) véu
IL6R 6Shogaol | 5281794 |  -5.5 Tyrl08, Cys150 (vdW + | Lién két
- minteractions) yeu
IL6R_Akebia_ ) 79 Glu95, Lys164, Argl68 | Lién két
saponin_D : (ion + Hbond) rat tot
N GIn100, Tyr108, Ser102 | .A 1 4. A
IL6R_Apigenin 5280443 -7.1 (Hbond) Lién két tot
L Thr101, Leul20 (vdW + | Lién két
IL6R _Artemisinin 68827 -6.8 Hbond) trung binh
- Argl68, Glu95, Ser102 | Lién két
IL6R_Baicalin 64982 -7.9 (iOI,l + Hbon d) At tot
IL6R Tyr108, His152, Phel130 [ .5 o 4, .4
BoswellicAcid 168928 | 73 (hydrophobic)+H  |L1en ket ot
Ser102, GIn100, Tyr108 | Lién két
IL6R_CATECHIN 9064 -6.8 (Hbond) trung binh
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IL6R Capsaicin | 1548943 -6.1 Tyrl08, Cys150 (vdW + | Lién ket
mstacking) trung binh
Leul20, Phe130 Lién két
IL6R Carvacrol 10364 -5.3 (hydrophobic pocket) véu
IL6R . Lién két
Cinnamaldehyde 637511 -5 His152, Vall54 (nvdW) Yéu
Ser102, GIn100, Tyr108, | Lién két
IL6R_EGCG 65064 7.9  Lys164 | rie e
IL6R_EUDENOL ; .53 Leu120, Phel30 (vdW) Llife}é‘ét
IL6R_Eugenol 3314 .53 Tyr108, Cys150 (vdW) Llf}gé‘ét
IL6R_Gingerol 442793 52 Ser102, Tyr108 (Hbond + Liér} ket
- vdW) yeu
Ser102, GIn100, Tyr108 | Lién két
IL6R Kaempferol | 5280863 -6.2 (Hbond) trung binh
I Ser102, Tyr108, Argl68 | . o,z .z
IL6R Myricetin 5281672 -7.1 (Hbond) Lién két tot
- Tyr108, Leul20, His152 A 1AL A
IL6R Piperine 638024 -7.2 (vdW + 1) Lién két tot
. Ser102, GIn100, Tyr108 | .x o,z .z
IL6R_Quercetin 5280343 -7.1 (Hbond) Lién két tot
o Argl68, Ser102, Tyr108 A 1AL A
IL6R Quercitrin 5282160 -7.4 (ion + Hbond) Lién ket tot
IL6R 445154 65 Tyr108, His152 (vdW + | Lién két
RESVERASTROL ) nstacking) trung binh
IL6R_RUTIN 5280805 ) Argl68, Gln109. Serl02. 1y jan ét tét
— yr108
Leul20, Phe130 Lién két
IL6R_Thymol 6989 5.4 (hydrophobic) yéu
IL6R Zerumbone | 123950 -6 Leul20, His152 (vdW + ) | L k&1
= rung binh
. Ser102, Tyr108, His152 | Lién két
IL6R curcumin 969516 -6.2 (Hbond + vdW) trung binh
IL6R Tyr108, Phel30, His152 | .A 1 4, .4
betaboswellic_acid 168928 -7.1 (vdW) Lién ket tot
IL6R Leul20, Phel30 Lién két
betacaryophyllene >281515 -7 (hydrophobic) yeu
IL6R _ i 5 Argl68, Ser102, Tyr108 | Lién két
betaecdysterone ’ (Hbond + ionic) rat tot

Ghi chu: Phan loal dinh tinh: Lién két rdt tot: AG <— 7 5 kcal/mol Lién két tot: 7.5

< AG <-7.0; Lién két trung binh: —7.0 < AG <—6.0; Lién két yéu: AG > —6.0

Céc hop chét c6 ai luc lién két manh
nhat (=-75 kcal/mol) La cac tng vién
rat tiém nang c¢6 thé tuong tic manh véi
IL-6R, gan tuong duong hodc doi khi

vuot mot sd chat kiém soat hoa duge. Cac
flavonoid nhu quercetin, aplgerun ba1cahn
va EGCG thé hién kha nang lién két tét do
¢6 nhiéu nhom hydroxyl gitp hinh thanh

120 S6 18 - Thang 8.2025 - Tap chi KH&CN Truong Pai hoc Hoa Binh



DUQC HQC

lién ket hydro bén ving voi [L-6R.

Céc hop chat c6 ai luc trung binh (-6.0
dén -7.0 kcal/mol) Céc chat nay co tiém
nang tuong tdc ¢ muc kha, co thé duoc
xem 14 Gmg vién hd tro (adj uvant) trong cac
cong thirc chong Vlem/chong IL-6.

Cac hop chét c6 ai luc yéu (>-6.0 kcal/
mol): Cac hop chat nay co6 kich thude nho,

tinh phan cuc thap, dan dén kha ning tao lién
két yéu hon véi IL-6R. Tuy nhién, mdt soO
nhu 6-shogaol, thymol van c6 hoat tinh sinh
hoc t6t trong mdi trudong sinh hoc va c6 thé
hiép luc véi cac hoat chat manh khac.

M5 hinh lién két 2D va 3D gitra IL-
6R va mot trong céc hoat chat c6 ai luc lién
két manh duoc thé hién trén Hinh 1.

Hinh 1. Hinh anh 3D (bén trai): C4u tric khong gian ciia IL-6R va cac hop chit gin két

Mau xanh lam: Cau trac p-sheet dic
trung cua IL-6R, mau xdm: Vung cudn
xodn (loops); Cac cham cau mo6 ta ligand
(hoat chat) dang gan vao bé mat IL-6R:
EGCG (mau do); Akebia saponin D (mau
tim lam); Baicalein (mau xanh 14).

Nhan xét: Ba hoat chit tu nhién nay
déu gan tai mot vi tri twong dong hodc lan
can trén IL-6R, cho thay chung ¢6 thé canh
traph v6i IL-6 (ligand ndi sinh), tir do, e
ché kich hoat IL-6R va ngan truyén tin
hiéu viém.

Hinh anh 2D (bén phai): M6 phdong
tuong tac phan to (EGCG - IL-6R):
Ligand: Epigallocatechin gallate (EGCG -
polyphenol tuir tra xanh), Pugc md phong
tuong tdc véi cac acid amin trong IL-6R
qua nhicu loai lién két: Lién két hydro

Interactions

[:I van der Waals

- Conventional Hydrogen Bond

LEU
AsP A123
A92 1 ASN

His  \fTHR
SR A:88 Ailz4

LEU A:122 LI
i

) Q, /D"f
x Ty G .,7/\'.'_‘\H
Qﬁ > >—/ A

o !
\\ GLY LEU
3 AT73 A:89
SER
A72 >
VAL
A:15
PRO >
A4

o, [
\f/\ e \

[: Carbon Hydrogen Bond

[ Ppiamv

(green): EGCG tao lién két hydro manh
véi: LEU 69, SER 72, GLY 73, LEU &9,
LEU 123, THR 124; lién két Van der
Waals: Tuong tac yeu hon nhung van gop
phan dinh hudng cau trac (VAL 91, VAL
93, ASP 92...); Tuong tac Pi- Alkyl (hdng
nhat) Twong tac ky nwéc v6i LEU 90,
VAL 15, PRO 46 gitip cing ¢6 d9 6n dinh
cua phuc hc

Nhu Vay, EGCG (4, 5) gan tbt vao
vung chure nang cua IL-6R thong qua nhiéu
loai tuong tac, dac biét la lién két hydro —
cho thdy tiém nang cao dé e ché hoat hoa
IL-6R. Céac acid amin tham gla lién ket la
cac vi tri ¢6 thé lién quan ¢ dén ving gin IL-
6, chung t6 EGCG c6 thé can tré lién ket
IL-6 voi IL-6R, tuong tu co ché cua thude
khang thé nhu Tocilizumab.

Tém tit so sanh ba hgp chit

P Ai e lién két| Gin tai viing . 0
Hoat chat (Keal/mol) gibng 1L-6? Twong tac manh?
EGCG 7.9 ) C6 (nhiéu H-bond)
Akebia saponin D -7.9 Khéi luong 16n, nhiéu tiép xtc
Baicalein 79 g)il@ hon EGCG nhung tuong tac
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Nhén xét

Hinh anh 3D va 2D cho thiy: Cac
hoat chat nhu EGCG, Akebia saponin D,
Baicalein déu gan chat tai vung chuc néng
cua IL-6R; Cac twong tac voi acid amin
chinh tai vi tri gan IL-6 gitp uc ché hoat
hoa IL-6R, tir o, lam gidm truyén tin hiéu
viém; Nhitng hoat chat nay c6 the 1a tng
vién tiém ndng dé phat trién chat Grc ché
IL-6R ty nhién trong diéu tri viém khép,
ung thu, hoac bénh ly mien dich.
4.2. T hao Iugn

Két qua phan tich docklng cho thay
nhleu hop chat ty nhién c6 kha ning gan
két tot v6i thu thé IL-6R, dac biét la cac
hop chét thudc nhom flavonoid (nhu
EGCG, Quercetin (6), Baicalin, Apigenin)
va saponin (Akebia saponin D) (7). Cac
hop chat nay déu co nhleu nhom hydroxyl
hodc cau tric Vong d& tao lién két hydro ya
tuong tac ion vdi cac, acid amin ving gn
IL-6, cho phép trc ché canh tranh véi IL-6
twong tu nhu co ché cta Tocilizumab.

bac biét, EGCG (tr tra xanh),
Akebia saponin D (tir dugc liéu Dong )
va Baicalin (trong hoang carn) déu gan
tai vang chirc nang giong voi vi tri gan
IL 6 trén IL-6R, va tao dugc nhidu lién
két hydro manh v6i cac acid amin nhu
Ser102, Tyrl08, Argl68 - la cac vi tri
then chét trong truyen tin hi¢u viem. Diéu
nay cho thy kha néng thuc té trong viéc
trc ché IL-6R bang hop chit ty nhién c6
cau truc phu hop.

Mit khac, mot sé hop chit c6 ai luc
trung binh nhu Curcumin, Resveratrol,
hodac Kaempferol c6 thé dong vai o

Tai liéu tham khao

nhu chat hd trg hodc hiép luc, nhit 13
trong cac cong thirc két hop. Trong khi
do, cac hoat chat nhu Gingerol, Thymol,
Cinnamaldehyde c6 lién két yéu hon, song
khong nén loai trur vai tro tiém nang khi
phoi hop trong hé diéu tri da tac dong.

Viéc str dung cac hop chat ty nhién
nhu mét giai phap thay thé hodc bo trg
cho Tocilizumab 1a hoan toan kha thi, ddc
biét trong bdi canh chi ph1 dleu tri cao, va
nguy co tac dung phu cua thuoc sinh hoc
van con la tr¢ ngai. Cac hop chat tw nhién
khong chi dé tiép can, chi phi thap ma con
it gy doc tinh, va co thé tan dung ngudn
tai nguyén ban dla

Do d6, két hop dir lidu dockmg in
silico véi cac nghién ctru in vitro va in vivo
trong tyong lai s€ 1a bude can thict dé xac
nhan tiem nang sinh hoc thuc te cling nhu
xay dung cac cong thire bao ché hop ly.
5. Két ludn

Nghlen ctru nay cho thidy mot sé hop
chét ty nhién nhu EGCG, Baicalin, Akebia
saponin D va Quercetin c6 4i luc lién két
rat manh voi thy thé IL-6R, tuong duong
hoac tiém can v6i Tocilizumab - thude
khéang IL-6R dang dugc st dung lam sang.
Kha nang twong tac tai cac vung chirc ndng
cua IL-6R, thong qua cac lién két hydro va
tuong tac ion, giap cac hop chat nay tro
thanh Gng vién tiém nang dé phat trién
dugc liéu chong viém man tinh. Phu'ong
phap in silico da chung minh hiéu qua
trong sang loc nhanh va tiét kiém chi phi,
mo duong, cho céc nghién ciru tiép theo
& cAp do té bao va md dong vat dé kiém
chung tac dung thuc nghiém.
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