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Agarwood extract improves psoriatic-like inflammation in HaCaT cells by regulating NF-«kB
pathway
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Abstract Objective: To investigate the effect and mechanism of agarwood extract (AE) on tumor necrosis fac-
tor-a (TNF-a)-induced psoriatic-like inflammation model of keratinocytes (HaCaT). Methods: The psoriatic-like
inflammation model of HaCaT cells was induced by 40 ng/mL TNF-a, and then the cells were treated with AE at
concentrations of 16 pg/mL (low concentration), 24 pg/mL (medium concentration), 32 pg/mL (high concentra-
tion). Cell counting kit-8 (CCK-8) assay was used to detect the viability of HaCaT cells. Flow cytometry was ap-
plied to detect the apoptosis of HaCaT cells. Reverse transcription-quantitative polymerase chain reaction (RT-
qPCR) and enzyme-linked immunosorbent assay (ELISA) were used to detect the mRNA expression and secre-
tion levels of various inflammatory mediators, as well as that of inhibitor kappa B alpha (/kBa). Western blotting
was used to detect the expression of key proteins in the NF-kB pathway. Results: After 40 ng/mL TNF-a stimula-
tion, the viability of HaCaT cells was increased (P<<0.01), the early apoptosis rate and /xBa mRNA level were de-
creased (P<<0.05), and the mRNA expression levels and release of interleukin-6 (/L-6), interleukin-18 (/L-15),
interleukinl7A (IL-174), TNF-a, chemokine ligand 20 (CCL20) in cells were increased (P<<0.05). The expres-
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sion level of phosphorylated nuclear factor-kB p65 (p-p65) protein was increased (P<<0.01). After a certain con-

centration of AE intervention, the viability of HaCaT cells was decreased (P<<0.01). Treatment with low, medium

and high concentrations of AE in TNF-a pretreated HaCaT cells increased the early apoptosis rate and the mRNA-
expression level of /xBa (P<<0.01). Meanwhile, it decreased the mRNA expression and release of /L-6, IL-1p, IL-
174, TNF-a and CCL20 (P<<0.05), as well as the p-p65 protein level (P<<0.01). Conclusion: AE can inhibit the
phosphorylation of p65 protein in the NF-xB pathway, thereby reducing the release of inflammatory factors and

chemokines in the psoriatic-like inflammatory model of HaCaT cells, inducing apoptosis, and improving the in-

flammatory response.

Keywords

3 5 993 (psoriasis, PSO) & —F i WL M 98 i M
B s U1, FLRRAE & A BT 1A it B 34 B R S
Ak, 9RE AH M I R R EY . H IR IR A 2
WV CABE R B RO 3 KIE R T A A Rk
R, PR T4 24 A AU AN 2 — BRI E IR
JT IR R R AR 2 R P e 4% e 1R 5 L EIAE
D0 R T 2 Bl RORE R IR T

VU 2 5 B RHE ) B R & R R A, B it
28 P B S5 AE Y PR B HUY) (agarwood ex-
tract, AE) 1 # il NF-w«B i #% 3% 46 T 1 4R J 9 o<
JE IR~ 1 988 K B8 [A] ¥ - o (tumor necrosis factor-
o, TNF-o) « [ 4l }fd /> 2 -6 (interleukin-6 , [L-6) %5 3
RREPTRAE" . AR EHHEN AE 7] 38 i NF-
kB % 7£ PSO K I R AEH « AL A TNF-o
%53 HaCaT 20 Jfs PSO # R AERE A , 5557 AE X PSO
FESRE AR BALE] , DLSPAS HAE N A F 256 97
PSO HJ# /1.

1 ¥RETIE

1.1 FEEGRPA

5 IIL3E W MEM 85 97 28 (GGEER KRB
7)) s TNF-a( 3£ [ MedChemExpress =¥ RHE A A 5
21 ffa 1+ #0R 57 85 (cell counting kit-8, CCK-8) (F5 M|
P i == 5 A= Y B35 A BRA ®]D ; Annexin V-APC/7-
AAD 21 B TR S BT R BB AR et A IR
7] s AxyPrep /5 RNA il £ 65 & (52 Bt A Y3
AR A PR F ) 5 3908 5l & LN R O6E &
¥ A B # /x B (reverse transcription-quantitative
polymerase chain reaction, RT-qPCR)IR 71 &1 ; BF B¢
2B I 7E CELISAD 7 & (BT SR AE MR
PR 2 &) ; Omni-Easy™— 423 PAGE # i PR fil] 74 1%
7 10%C L e L B 25 B IR A R ECL

agarwood extract; psoriasis; HaCaT cells; NF-kB signaling pathway; inflammatory factors; apoptosis

12 R AR T BN ZEPHED R AR A 7D #%
F B p65 (nuclear factor kB p65, p65) HL A . fifk IR
1t 4% [ ¥ B p65 (phosphorylated nuclear factor kB
p65 (p-p63) Pk (S536) 1L EHi b 1gG P (Lt
(LHEDOR G AR ) PBS L2 /Hi - B-actin HTAK (G
DAL IR AR R 27D

1.2 4ffusssz

N K A AR 3R B2 AR B B4 L & (HaCaT,
Cat#FHO186) W H EH £V H AR AR 2~ =7 (h [ E
). ¥ HaCaT A1 E T 5% CO,.37 °CHIINIEHE 77
Far A & 10% a2 135 ) MEM 85 77 555 5% .

1.3 AE /%

AE & 29K 8 0.1 mg/mL /KRS, T
VGG 22 S5 AR MR A PR 2 mAE A K 28 A A T
#% . AEf#H 0.22 um PES % ik {0 i i 958 2% 3 U€ 5
BTN MEM 41 i £ 77 525 (5 10% J 2 1037 ) 6 R A A
R
1.4  CCK-8 LK I 40 fa i /)

HaCaT 4H i LL 5 000 4N/FLEEFl 22 96 FLAR , i 77
24 h & , {8 N 0 pg/mL (control 2H) .8 pg/mL.
16 pg/mL.24 pg/mL.32 pg/mL.40 pg/mL.48 pg/mL.
56 png/mL.64 ug/mL.100 pg/mL ] AEALEE . 24 h 5
LA I 10 pL CCK-8 ¥, 37 °CHF B 2 h & , fif
FH B AR A TE 450 nm 954 40 I 58 RGBT 54
MAETE A . AR5, F HaCaT 4i i LA 3 000 4M/4L
BERh A 96 FLAR S 7% 24 h 5, 18 B W 4 0 ng/mL
(control 41) .5 ng/mL 10 ng/mL.20 ng/mL.40 ng/mL.
80 ng/mL.160 ng/mL ff] TNF-o $|3#. 24 h 5 & fL
BN 10 uL CCK-8 % ,37 °CWE & 2 h Ji5 , i FH i b
AXAE 450 nm K AL W E RO FEAE . TH A % 2 40 i
AIEH.

1.5 Skig b
HaCaT 41 il 43 A % % 1E 2H (control 4H) A5 7Y



PR 55 U PRI I8 T 4% NF-xB i 2% 0035 HaCaT 240 JAR JE 3 B 48 i -+ 249 -

ZH (model 41) (IR JF AE 40 (AE-L 41) . K JE AE
H(AE-M 41 . &K % AE 41 (AE-H 41) . model 41 .
AE-L Z1 . AE-M 41 . AE-H 411 F 249K F% 4 40 ng/mL
) TNF-o ] 24 h ¥4 2 HaCaT 41l PSO Ff 4 JiE 1
T, SR 5 AE-L 41 AE-M 2 . AE-H ZH 40 Jiid 53 51 in A\
WE N 16 ug/mL. 24 pg/mL. 32 pg/mL ff] AE &b FE
control ZH 975 [ X HEZH i, AN AR B . T TR ] 4y
24 h.
1.6 37t T L A A 0 248 i 0 T

HaCaT 40 il LA 5x10° N /FLEFh 2 6 LAk, K 97
24 hJEH4Z“1.5 T p 4LAL B . 24 h s B 8 3R 0
2 YA M BB TR, PBS Wik Jm 40 5, 4% TR 4E
Ji 98 TR & U B S B JE N Annexin V-APC.
7-AAD IR S) , iR B G E 5 min 5 8 R
2 SRS 43 #7
1.7 RT-qPCR Al 48 AE K A6 PR 1 22 «B 41
il 2 [ a(inhibitor kappa B alpha, [xBa)mRNA Fi&

HaCaT 2 il DL 5x10° /N/FL 1 %5 B 2 #0226 7L
MR, ¥5 7% 24 h G 4% “1.5 17 7 AL B . $2 HL % 4H Ha-
CaT i RNA, i # 5ty cDNA J5 #47 PCR 71 . 16
W IL-6IL-1B~IL-17A TNF-o- ¥4k K7 AR 20(C-C
motif chemokine ligand 20, CCL20) \IxkBa mRNA ] 3
15, YA B-actin fE N2, R H 2Tk aH B AH X R A
o SIMFHINE L

1 519FH

wmE T HEFE (5 ~37)

W (F/R)
IL-174 F  CTACAACCGATCCACCTCACC
IL-174 R TGGTAGTCCACGTTCCCATC
IL-1p F  GGATATGGAGCAACAAGTGGTGT
IL-18 R ACACGCAGGACAGGTACAGATTC
L6 F  CAATGAGGAGACTTGCCTGGT
IL-6 R GCAGGAACTGGATCAGGACT
INF-a ~ F  CCTGCTGCACTTTGGAGTGAT
INF-a R CAGCTTGAGGGTTTGCTACAAC
CCL20 F  GCGGCGAATCAGAAGCAAG
CCL20 R GGATTTGCGCACACAGACAA
IxBa F  GTCCCTGTGCCTAACACCAG
IkBa R GTCCCAGACCAAACCCCTTC
p-actin -~ F  AGATCAAGATCATTGCTCCTCCTG
p-actin R AGTCATAGTCCGCCTAGAAGCAT

1.8  ELISA VAR 28 9 K1 b Bl 1 & &

HaCaT 4l g LA 5x10° 4~/FL 1% FE 8 7 T 96 FL
B, 3577 24 h G 4% 1.57 Wi oy A AL B . e B 45 2L 4 e
W, 1000 r/min B0 20 min, % ELISA iR 57 & i3
W 45 46 I b 3 W IL-64 IL-1B. IL-17A . TNF-a.
CCL20 & & .
1.9 [ %% E3ZE 2% (western blotting , WB) 5246
ol NF-xB 38 % G i Rk

HaCaT LA 8x10° AN/FL 11 % BE 42 00 T 6 FLAR , 35
FR24 h JE 1.5 7 o AR . 3 RIS, PBS T ¥t
2 K N2 P 2R v L B 1, 4 °C 12 000 r/min
B90 20 min, Y AR RIE WA BCA € &, 1 FH 10%
— 57 PAGE #E i Fa ¥k % 5 L 35, I N — 9L p65
(1:2000) .p-p65C1:1000).B-actin(1:5 000)4 °C
% F A, TBST He ik Ja i Pt (1:5 000) Z iR &
1 ho ff#H ECL &6 &5, 3K FH Image J #4453 #r
EASE i3
1.10 SRil2=Hik

K H GraphPad Prism 9.0 XJ £ 4 17 40 70 Hr
TR DL b v 2 (7 2 )RR, 2 YLIE E i
K FH B DRI 7 22 90 Wt 5 4L TR) 79 15 BL 5 SR Y LSD-¢ 4
5, LA P<0.05 N ZE 5 BAH G4 = L

2 & B

2.1 R[FEHE AE M TNF-oXf HaCaT 40 j 3% /7 1)
Al

5 0 pg/mL AE &b 5940 f A1 LE , 8~32 pg/mL
AE 202 J5 HaCaT 40 fi A7 1% 26 Jo B . 22 573 (P>0.05),
1M 40~100 pg/mL AE 4t # /5 () HaCaT 41 il /73 %
BIFR(P<0.01), WWE 1A, EBIRE A 16 pg/mL.
24 ug/mL.32 pg/mL [ AE #H 1T J5 42525, 5 0ng/
mL TNF-o X ZHAEAH L, 5~80 ng/mL TNF-aibH J5
HaCaT 4 g A7 75 K 45 7+ =1 (P<<0.05) , . 40 ng/mL
TNF-ofN ¥ HaCaT 48 M A7 1% 26 5z =y (P<<0.01) , 1
160 ng/mL TNF-a4bFf 5 HaCaT 41 i fd R I H] B2
F(P>0.05), WA 1B, #4540 ng/mL TNF-oujl) 34
HaCaT 40 il PSO # 48 iE AR 7 .
2.2 AE S HaCaT 40 T

5 control ZH #H Et , model ZH HaCaT 4 fifg 5} 17
TR N (P<0.05) 5 5 model 4140t , AE-L 41 . AE-
M 4 . AE-H 2H HaCaT 40 5 B8 T2 3 B2 3 = (<
0.0D. .2,



- 250 - IR RF R S 2R 2025 Apr. 42(2)

A 150- B
150 = ok
%ok il
* =
=R
< 100 = - = A
R Elﬂo
e #e
E £
& §
5 50— S 50 =
s 2
Kk Aok
0- T 0= T
0 8 16 24 32 40 48 56 64 100 0 5 10 20 40 80 160
AEYJ¥ / (po/mL) TNF-a 38 / (ng/mL)

A:CCK-8 71Kl AE % HaCaT 41 g i /1 9524 , 5 control 41(0 pg/mL AE) EL%%, “P<<0.01; B: CCK-8 i%:4% Il TNF-a %f Ha-
CaT 4 M3% #7980 , 5 control 4H.(0 ng/mL TNF-o) L4, 'P<<0.05,P<<0.01.
1 CCK-8i%kGiM AE Al TNF-o %F HaCaT 4H i i% /1 B 521 (n=3)

A ; ; ’
contorl?il model1 AE-L4
- - -
e o e
v UR oL UR
11.69% 8.23% 13.61% : 9.14%
< . oy - ’ 8 0
23 ed it
ng-" g%;
o £=
o4 = Ll £
LL { LEAE vef. s LR
o 185.18% % 241%] o |8443% 1.15%
O KT TR NN 7. | ¥ -3 i EE LSS S O
10° 10! 102 10° 10% 10°? 10! 10? 10% 10*
. ANNEXIN V APC ANNEXIN V APG
=
<
o
AE-M41 AE-H4l
'91 '9-
juL UR 8= T
10.90% 9.94% -
] (]
21 °4 ==
3 ~ 6
] : ) #e
2] 4 -
~N o~
o -3 -
* -’ g 2 g 4 P
{ 4
- = g
o7 23 2+
3 = *
) % y 0-
10° 10° 10! mnsﬂfvm 0’ 104 5 ‘3"
\‘6{& obé& @'V Q}‘h Q?a.
» <’o° & v » | o

Annexin V-APC

5 control A LL#E, 'P<<0.05; 5 model 41 L5, “P<<0.01 .
2 Uil B ARAS I AE 5 HaCaT 28 V8 T /0 52101 (n=3)



OO, S DT PRI I8 IS A 45 NF-«B il % 2 35 HaCaTT 20 55 i A 2 0E - 251 -

2.3 AE 1l TNF-o 75 5 () HaCaT 41 ig PSO ¥ %8 JiE
R [L-6IL-18IL-17A TNF-a. CCL20 mRNA %
i%, JE 33 [kBa mRNA £ ik

5 control ZH #H Et , model 41 HaCaT 4 Jitd v 7Z-
174+ IL-1p mRNA 3 i& /K Ft 15 (P<0.05) , IL-6+
TNF- o~ CCL20 mRNA 3 15 /K ¥ & & F+ & (P<
0.01) , IxBa mRNA 31X /K *F F£ I (P<0.05) ; 5
model ZHLAH kb , AE-L 4l JL-174 mRNA 3% /KA &k
[ (P<<0.05) , IL-6 IL-18 TNF-a. CCL20 mRNA
Fik KT B L (P<<0.01), 1] AE-M 41 . AE-H 41
HaCaT 41 ffl & IL-6+ IL-1B+IL-17A  TNF-a CCL20
mRNA F ik 7K 35 8 2 FE K (P<0.0D , lkBo mRNA
Fik A BET R (P<0.0D), LA 3,
2.4  AE P& TNF-o 5 3 ] HaCaT 41l ff2 PSO £ %

JiE AR A A1 [L-6.IL-1BIL-17A \TNF-a.CCL20 & &

5 control ZHAH Lt , model 41 HaCaT 4 Jitd & IL-6.
IL-1B.IL-17A. TNF-a. CCL20 % & & & JI & (P<
0.01); 5 model ZL#H tt , AE-L 20 . AE-M 4 . AE-H 4.
HaCaT 4il ffg #F IL-6. IL-1B- IL-17A. TNF-a. CCL20
FEYEZERKP<0.0D), LK 4.
2.5 AE | TNF-a 7 5 ) HaCaT 41 il PSO £ %8 JiE
FEHY 1 p65 . p-p65 I 1R L

5 control HAH Lt , model 41 p-p65 & K1k LL K
(p-p65/B-actin)/(p65/B-actin) [ LL H & & F & (P<
0.01). 5 model 41 LL#¢ , AE-L 41 .AE-M 41 . AE-H
2H H 1) p-p65 B [ K IA LU K (p-p65/B-actin)/(p65/B
-actin) [ LU AE 3 2. 3% N P (P<<0.01), LK 5.

- =
3 a 20 = 15+
*
o = =
§ 154 ]
= 24 2 ® 10~ peim
L = é
z Z 10+ <
2 a z
E 1+ ] E
S g = |
,._! E 5= s Ty Py S.
0- 0= 0.0 T
B &33’ Qy ?\ﬁ 4& \‘0\'&
(’°° ¢o° ¥ W !s' g &
#a
3= 6=
15—
= an
=
= ok 3 g Hit
ﬁ - ;' 2+ ® 4
E 10 2 = -
Ed < 4
- [ z
F4 = =
(™ E =
i s+ % a8 o8 88 g 2=
-~
3 S »
#e My oy
0= 0~ 0 - T
&
\<°\® &;’t& v& - @”’& @\& J’ak& V‘ﬁ P 4 e’*‘& \3\& &‘{& v"‘& & &
& & ¥ §F F D gy A S N

5 control AL EL 5, "P<<0.05,"P<<0.01; 5 model 41 HL %5, "P<<0.05,"P<<0.01.
3 RT-qPCREAI HaCaT 4HAE A IL-6IL-1BIL-17A-TNF-0.» CCL20IxBo mRNA ik (n=3)



252 I B AR 2R 2025 Apr. 42(2)
50 —
Aok
~ 40+
- . -~
i i £ g g
;”‘ P <
g :
o = T ®
= 104 = H
0 1 I
> > B
PO LEL
&) —
ok
A‘o-
; WH O OWE R
4 20+
=
= 10
o_
S H > & & & H & & @
> NN > M N S
ST ST G
5 control H. b #¢, "P<<0.01; 5 model 41 EL %%, “P<<0.01
K4  ELISA 40 HaCaT 4ilJiig i 9 RE R T~ IL-6 \IL- 1B IL-17A \TNF-a fl#4 LR T CCL20 % &2 (n=3)
2.5+
z Aok
ppos [ e SR o5 ku  § 20-
Bactin [ M ———] 42 ku  § 15-
z
T 1.0
p6s | o—— — —— | (5 Ly %05-
g o.
practin [ R ] 42 ku &
$ H & K B 5
& PN & S & H P H B
S 2 & P
S ¥ ¥ §F ¥ & T
5 control AL b %5, "P<<0.01; 5 model 4 EL %%, "P<<0.01.
5 WB SIS HaCaT 41 i H p65 «p-p65 & [ KB KF (n=3)
O 1K 3R R A1 T A i 2 5 R DR 45 A O 1 32 L
3 3 it

PSO & — Fifr i G B2 41 o 3 11 4 B 1 OE Pk
TR AR AL R 58 2 B, HATACY B 5 %
JS2A%E T 240 M A7 J5 T A IR 2 TR 1 R 7 A R
A G 92 [ i BOB AR RS BT TSR I PSO
T3 A% B Ik v A BT A4 i e R 1 e HL U T R B

2 i S5, 7E PSO R H 43 i K & 20 R IR 1 L Ak
KT, (e 3E 8 RE S ™. 5 W SRS, 40E IR 7 IL-
6+ IL-1B- IL-17A. TNF-a /% j& ft K -7 CCL20 %5 7£
PSO B B 4 h m R ik , 2 5 45 RN E PSO 12 14
JORE » Ho G & AT TNF-a 78 PSO K AL
i AR AR AR AN 7 i B A TR 3 PSO AR I
TV 1520 0 6 i A RSS90 RS T 45 SR O, 40 ng/



PR 55 U PRI I8 T 4% NF-xB i 2% 0035 HaCaT 240 JAR JE 3 B 48 i - 253 -

mL TNF-o Hl # f5 HaCaT 4Hl g 38 58 % 74 T+ & « 3
TR N M, IL-6\IL-1BIL-174 TNF-a }. CCL20
mRNA KV & & & T 5, 5 PSO B i 41 41
P 9 RE TICA 855 2 IAH A, 1 B B D 5 5 T Ha-
CaT 1 ifl PSO #F RAERAL . T AE A LA ] 12 A5 284
M ffL H IL-6IL-1B-IL-174 TNF-a }2 CCL20 mRNA
Tk ok, AT T, — R E AR I AT ]
HaCaT 21 i 3% 58 , 1 B AE 7] LAt 3% TNF-a 35 5 1)
HaCaT 4il iid PSO F 4 i
NEESCH - TZEAH L, HIE AT
0 T AR BA S A R Y. AR OB
UE B B 2 50 A R, BT U IR 2 1 T L
i, 7= AR 2 PR TT JORE PR I 2 FE T R B UK
L, UL F Al s A B T8 5 BUR M BT BE R, 2508 B
JR AT L It I S AR, X AT R 5 TR L R A
Ko ZhuZE" R I, AE v #id1] PSO JS AR 28 [K 143
W G RNE SR . AT IE 45 R BE AR i A AT
$&7~ AE 1] R I8 #0001 £ 5T T B2 4 A O B
Iv J5E AN 12 4 B 8 T DL RH AS PSO R ik A2 , 2%
PSO Hf %, % PSO F G fEWRIT/E R « BTk, 3R
AIT3E— DR 5T AE 5210 PSO 20 (191 FA L -
V48 R UL NF-xB 15 5 Ji % 7 PSO 5 748 1ot JiF
Bl B2 5 H RG], TNF-a 7] #0655 NF-«B i@ ¥,
fith < IcBo TR AL #2458 NF-«B B & A6 A 1T 75 2
U SR A TR, B 4T BUSORE B R AR,
p65 /& NF-xB 1% 0 W57, p65 1 R A4 /& £ L NF-
«B I8 B S 1 B B bR & M IeBa 2 NF-xB ) #1l]
A, ) NF-«B AT 98 5 PSO £ Jit T BR 40 Hd 457
531920 K] 1 IeBac 1 p-p65 26 3% & K I 22 i NF-«B
T WO ) E B R AR . 7R HE— DB R AL
TNF-o. 5 5 ) HaCaT 41 il PSO £ 48 JiE # 2 v [icBar
mRNA 7KV F# A%, p-p65 & (/K- Tt &1, i B TNF-a
AT RE BT T HaCaT 41 f Y NF-xB {5 5 8 % .
1M AE 7] I i IxBa mRNA R i& , #1#1 p65 &5 (1 % R
b33k, R W AE AE - AL AT fE 5 5<% NF-«xB 1@
%A% . Guo ZE"HF A EAIE SE AE 0] 3 o #1141 NF-
kB {5 518 Rk T R 22 M 90E PR 40 Wk, AT R
RIERPL . REFFRGEREG M. XL R IK
AE 1] f8 18 i | TNF-a /5 () NF-xB 15 5 18 4% %
F k5% HaCaTT 41 B )3 FE 280 S 5 5 LA 12, 1R S
T H AT DA R PSO FE 0 , I RE e — P B G W 1)

B PSO YR TT Z5HRY

23 b, AE T] DA %Ik HaCaT 40 il PSO Ff 48 i #5
T e 58 i DR 1 R A IR R A, 5 S A R T, e
2 JORE B, FAE F AL $0 NF-«B {5 5 18 #%
p65 & B R LR IA G . (HXT T AE 4% p65 &
1 13l 1% 4k, 76 3 52 HaCaT 21 il PSO K 48 i (1) B A%
MU 75 53— B4R . AW 5t % 9] AE XF PSO ¥
RAEH SEMEH , N PSO A2 I AR AL T — Fl
W e .

STk :

[1] GRIFFITHS C E M, ARMSTRONG A W, GUDJONSS-
ON J E, et al. Psoriasis[J]. Lancet, 2021, 397(10281):
1301-1315.

[2] GHORESCHI K, BALATO A,ENERBACK C,et al. Thera-
peutics targeting the IL-23 and IL-17 pathway in psoriasis
[J]. Lancet, 2021, 397(10275): 754-766.

[3] SCHONMANN Y, ASHCROFT D M, ISKANDAR 1Y K,
et al. Incidence and prevalence of psoriasis in Israel be-
tween 2011 and 2017[J]. Journal of the European acad-
emy of dermatology and venereology, 2019, 33(11): 2075-
2081.

[4] GAOJT, GUOJF, NONG Y J, et al. 18B-Glycyrrhetinic
acid induces human HaCaT keratinocytes apoptosis
through ROS-mediated PI3K-Akt signaling pathway and
ameliorates IMQ-induced psoriasis-like skin lesions in
mice[J]. BMC pharmacology & toxicology, 2020, 21(1):
41.

[5] ZHU Z B, LIU M J, WANG J, et al. Secoemestrin C ame-
liorates psoriasis-like skin inflammation in mice by sup-
pressing the TNF-a/NF-«B signaling pathway[J]. Current
medical science, 2024, 44(1): 232-240.

[6] BOEHNCKE W H, SCHON M P. Psoriasis[J]. Lancet,
2015, 386(9997): 983-994.

(7] 5k 5. RERBRER ol WK SRR 3 /) BRI 93 A
UE I LI FE[D]. & AT BB Rl Koz, 2023.

[8] LIU AM, ZHANG B X, ZHAO W, et al. Catalpol amelio-
rates psoriasis-like phenotypes via SIRT1 mediated sup-
pression of NF-«B and MAPKSs signaling pathways[J].
Bioengineered, 2021, 12(1): 183-195.

[9] ELE, I &, 5Kk s, 5 Ui i 2 ELAE A A
AT T RE SR (7], v BE B D 25 1A 5 40 A, 2018,
18(2): 152-155, 159.



. 254 -

I ERR 2R 2025 Apr. 42(2)

[10] HASHIM Y Z H, KERR P G, ABBAS P, et al. Aquilaria
spp. (agarwood) as source of health beneficial com-
pounds: a review of traditional use, phytochemistry and
pharmacology[J]. Journal of ethnopharmacology, 2016,
189: 331-360.

[11] GUO R, ZHAO Y F, L1 J, et al. GYF-21, an epoxide 2-(2-
phenethyl) -chromone derivative, suppresses innate and
adaptive immunity via inhibiting STAT1/3 and NF-«B sig-
naling pathways[J]. Frontiers in pharmacology, 2017, 8:
281.

[121ZHU Z X, GU Y F, ZHAO Y F, et al. GYF-17, a chloride
substituted 2- (2-phenethyl) -chromone, suppresses LPS-
induced inflammatory mediator production in RAW264.7
cells by inhibiting STAT1/3 and ERK1/2 signaling path-
ways[J]. International immunopharmacology, 2016, 35:
185-192.

[13] bk 85, BRIEEE, 5 IR, 5. &R R ZHE S
I RAW264.7 A1 B HL A B0 AU A P AT A B 7Lk 4
IR AR 6 R AR KA R3], TV R R OR 22 22 4, 2023,
40(5): 871-876.

[14] ALBANESI C, MADONNA S, GISONDI P, et al. The in-
terplay between keratinocytes and immune cells in the
pathogenesis of psoriasis[J]. Frontiers in immunology,
2018, 9: 1549.

[15] YOUNG C N, KOEPKE J I, TERLECKY L J, et al. Reac-
tive oxygen species in tumor necrosis factor-alpha-
activated primary human keratinocytes: implications for
psoriasis and inflammatory skin disease[J]. Journal of in-
vestigative dermatology, 2008, 128(11): 2606-2614.

[16] 2K H 2% . B BRIBET A G BT U A 40 e 34T B k8 = AL
R[] LIE, 2022(23): 84-86.

[17] GAO J T, CHEN F R, FANG H N, et al. Daphnetin inhib-
its proliferation and inflammatory response in human Ha-
CaT keratinocytes and ameliorates imiquimod-induced
psoriasis-like skin lesion in mice[J]. Biological research,
2020, 53(1): 48.

[18] GREB J E, GOLDMINZ A M, ELDER J T, et al. Psoriasis
[J]. Nature reviews disease primers, 2016, 2: 16082.

[19] ZHAO J P, CHEN Y, LI L M, et al. CYSLTR1 antagonist
inhibits Th17 cell differentiation by regulating the NF-«xB
signaling for the treatment of psoriasis[J]. International
journal of biological sciences, 2024, 20(6): 2168-2186.

[20] XU F L, XU J X, XIONG X, et al. Salidroside inhibits
MAPK, NF- kB, and STAT3 pathways in psoriasis-
associated oxidative stress via SIRT1 activation[J]. Redox
report, 2019, 24(1): 70-74.

[21] ZHANG C, XIAO C Y, DANG E L, et al. CD100-plexin-
B2 promotes the inflammation in psoriasis by activating
NF-xB and the inflammasome in keratinocytes[J]. Journal

of investigative dermatology, 2018, 138(2): 375-383.

AT IR

B TR BEROROR, A L DA SR IO i 1 4% NF-«B
T % 250 #5 HaCaT 40 i 528 3 FE SOE (7] TP R RHR 2%
ZE3R, 2025, 42(2):247-254.DOI1: 10.16190/j.cnki.45-1211/
r.2025.02. 012

HUANG W W, ZHANG Q, ZHAO B B, et al. Agarwood
extract improves psoriatic-like inflammation in HaCaT
cells by regulating NF-kB pathway [J].Journal of Guangxi
medical university, 2025, 42(2):247-254.DOI:10.16190/j.
cnki.45-1211/r.2025.02.012



