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ABSTRACT: AIM To investigate the ameliorative effects of Shierwei Zeqi Decoction (SZD) on imiquimod
(IMQ) -induced psoriasis-like inflammation in mice. METHODS Thirty C57BL/6] mice were randomly divided
into a control group, a model group, a methotrexate group (1 mg/kg), and low-, medium-, and high-dose SZD
eroups (9.75, 19.5, and 29. 25 g/kg, respectively). Except for the control group, psoriasis models were induced
in all groups by daily topical application of 5% IMQ cream to the shaved back. Concurrently, the corresponding
drugs were administered via intragastric gavage for 7 days. Skin lesions were observed and recorded daily. Psoriasis
area and severity index (PASI) scores were evaluated on days 3, 5, and 7. Hematoxylin and eosin (HE) staining
was performed to observe histopathological changes and calculate Baker scores. The levels of 11.-17A, 1L.-23, TNF-
o, and IL-10 in skin lesions were detected by ELISA. The protein expressions of p38 MAPK, p-p38 MAPK,
ERK1/2, NF-kB p65, p-NF-kB p65, and IkBa were assessed by Western blot. The mRNA expressions of RORyt,
Foxp3, IL-17A, and IL-22 were determined by RT-qPCR. RESULTS After 7 days of intervention, compared
with the model group, PASI scores and Baker scores were significantly decreased in all SZD-treated groups ( P<
0.05, P<0.01). Furthermore, epidermal hyperplasia, parakeratosis, and dermal inflammatory cell infiltration
were alleviated. The levels of 11-23, IL-17A, and TNF-« in skin lesions were significantly reduced (P<0.01),
while IL-10 levels were significantly increased ( P<0.01). The mRNA expressions of RORyt, IL-17A, and [L-22
were also significantly downregulated ( P<0.01). In the medium- and high-dose groups, the ratio of p-p38 MAPK/
p38 MAPK protein expression was significantly decreased (P<0.01), whereas the protein expression of IkBa and
the mRNA expression of Foxp3 were significantly increased (P<0.05, P<0.01). In the high-dose group, the
protein expression of ERK1/2 and the ratio of p-NF-kB p65/NF-kB p65 protein expression were significantly
reduced (P<0.05, P<0.01). CONCLUSION
activation of the MAPK/NF-kB signaling pathway, regulating the IL-23/Th17 immune axis, and restoring the
Th17/Treg balance.

KEY WORDS: Shierwei Zeqi Decoction; psoriasis; inflammatory responses; Th17/Treg immune balance;
MAPK/NF-kB signaling pathway; 1L-23/Th17 axis

SZD can ameliorate psoriatic inflammation by inhibiting the
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8 JHIWE, RBE (20+2) g, WAEBM TS
YR A BR A A [ SE8 s W A 7 1R AT IE S SCXK
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FH B B8 24 R 25— = e 2 R RHE LI 17 T8
i, B 20230505 5% B M B R RO
(3 g, FEZ5HEF H20030129, L5 24094002) W H
VU2 A R TEATE A Rl RS R (2.5 mg,
[E 265 E 7 H31020644, iS5 20230924) Wy H |5
FAFEEA T ARAFE, IL-17A, 1L-23, IL-10,
TNF-o ELISA #6255 & (A6 5t s Ak A= P HeoR
HIRAH], 585 2C-137502, ZC-137510, ZC-137493
7C-138183) ; p38 MAPK. p-p38 MAPK, ERK1/2,
NF-kB p65. p-NF-kB p65 . IkBa ik ( 25[H Affinity
T, BR5 AF6456 . AF4001, AF0155, AF5006 .
AF2006, AF5002); GAPDH #ifk (Wi#SIEREAY)
FARARTAL AT, $25 200306-7E4) ; %%k
Ma (MEXHmAEY TRARAR, 85
AG11717) ; Triton X-100 (dbHTZEFE R A R
H), $75 T8200); BSA (F[H Sigma-Aldrich /A ],
195 V900933) .

1.3 ME MEHRIKA, FREDRE . HIkL (RE
Bio-Rad /A &), #!5 Mini Protean Tetra, Mini Trans
Blot, PowerpacBasic) ; fb2% & WAL (db s —4
YR R A, RS WD-9423C) ; NanoDrop #
L OCEE T [ 2 S (B ARRA
"], #1455 DS-500]; PCRAX (V9L REFHLARRL
A], A5 Genesy); SEHF9EGE & PCRAY (EHE
ABI A #], A5 QuantStudio 7 Flex); Wi/KAL, I
WL, HE . AR (RUEABRTARA
Al, RS JT-128 JB-L7 . JB-L5 . JK-6) ; 5 B 4] A #L
( BipR R AL A BR A A, LS RM2016/RM2235) 5
D6 A S R 50 ( H A Nikon 24 A, 15 E100/
CX23 \DS-U3) ;I v% ¥R B30 L (9T R A 2 40 2
IXNESTT %A BR 2N #], B 5 H1650R) 5 B bR 1Y ( 36 [
Perkin Elmer 23 7], %5 Enspire ) ; #AKIR VKA (1
IREHT A ], 5 DW-861.388))

2 A&

2.1 s, #EERLSH 30 H/NEGE N R SR 1
JAJG, SRR BENL Y A B | BRI | A
WL N R AR, . N E A, B S
Ho S e, SRABIHIEHRSMET (&
Y WRTEBR /DR 2 2 em X 3 em X
%, WU E X R R TCLL i | B A s g A T i
B, XA R R IR EMECE , A& AT RIER
TR 5% I s B4R BT (62.5 mg//u\) VI S4R e R
PRS2 T d, WG 6 h HEH Ay, FIRIKYE
NN P 2 i AR ARG a5 AR B A IR
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W gE 45 R, X B AL AR R A 4 T A B ER K
IS HZE T 1 mg/kg 259K, T BRI AL
H RN BT 9.75, 19.5, 29.25 g/kg 24
W, WBUSH 10 mL/kg, FR1IK, #ELETd,
2.2 ARF AR PASL IS SRR EAL L
JH FE B F8 AU (psoriasis area and severity index,
PASD) "IPPAl e AL B, BETE . RIERREE, ARk
WL 1,
F1 PASIITESDHRME
Tab.1 PASI scoring criteria
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TS 19 3 U0 PG 22 B WRORR T, 000 ok ) 2 0 T e 4
X A1 4, FEs PBS vk T, B2 0.5 emx
0.5 cm, BT 4% ZRPEEFEE, HTHLEH
oM HARA LU I AR A Tl gk, B HRS
2 -80 CkFHLEAF, HTF Western blot, RT-qPCR
i

2.4 BIRIE Baker o /NRITHIR AL L
4% Z R EEEE , AWM ER&Y R, #1798
AKG-PEL (HE) 4t 7E62 Wil P ge, Jf
WG 2 HY Baker PEAMARAE BEAT 2K E B IEMY
BEXIMABE . REE | R AL B E
AR AT B R, AR ™

2.5 ELISA Al R H R A HMALR IL-17A 1L-
23, TNF-o, IL-10 K-F  BOZHIZHZZY 50 mg, il
A 9 IR A RER K, VKIRSIHK, 4 C . 3 000xg
B0 15 min, UEE 1VE, #% IR ELISA 357 & 3B
BRI IL-17A | 1L-23 . TNF-o, IL-10 7K°F, i@ id
FRUEROCEE (OD) SR HbrEfh 2k, 135
WIE, MBI IEE 45 3R UL pe/mg HEEIR
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Tab.2 Baker scoring criteria

X35 W/ 5% S 78
)= 2.0 Munro /)M i
0.5 R
1.0 A4
REZ 1.0 R 278 v T 2
1.0 e &
0.5/1.0/2.0 FE IR BR (5% b )
HR 2 0.5/1.0/2.0 PR A ANMRIE (e rh )
0.5 FL BT
0.5 BANMEY 7K

2.6 Western blot #&# M 3 3R & M 2127 p38 MAPK
p-p38 MAPK. ERK1/2, NF-kB p65. p-NF-kB p65.
IkBa & &k ik  HUZHALIZ) 50 mg, A RIPA
S, VK LA, CE 10 min, 4 °C . 12 000
t/minZ0 10 min J5UCEE B3, R BCA 0 E
F B, 4 SDS-PAGE HLiKJ5 %% £ PVDF i, 5%
BSA M2 h, IIAFBE—HL (1:1000), 4 CHF
Hd, TBST PRupehE 3 ¥, A HRP #Ric —3t
(1:5000), ZIEBFE 1 h, TBST FE4M0E%, WM
ECL &G JG M 1 min, fEAL2F KOG B3,
K Image) BRAF 534 55 K EEAE,

2.7 RT-qPCR 240 % 3R LML RORyt . Foxp3,
IL-17A, IL-22 mRNA %5 BUE 41212 50 mg,
TR 5 2R ] TRIzol IE4EHCE RNA, Il 5% 5%
9 ¢cDNA, 444 42 °C 2 min, 37 °C 15 min, 85
C5s, F#AT PCR Y N, Z:1FH95 C HiAs
P52 min, 95 CAEME S5 s, 60 CiHk30s, 40 N
W, LLGAPDH FWZ, R 27Nk br B i 3
KA RIS, F19)F5 W% 3,

*3 3MF75
Tab.3 Primer sequences
P 1P 51(5'—3") B EE/bp
RORyt 1E 7] CAGAGACACCACCGGACATC 105
JZ 1] CCCAGATGACTTGTCCCCAC
Foxp3 1E M AAGAATGCCATCCGCCACAAC 86
JZ 18] TCATCTACGGTCCACACTGCTC
IL-17A 1E7] TCAGACTACCTCAACCGTTCCAC 126
JZ [f] CTTTCCCTCCGCATTGACACAG
1L-22 IE [ TCCAGCAGCCATACATCGTC 106
JZ i} CCTCGGAACAGTTTCTCCCC
GAPDH 1E AGGTCGGTGTGAACGGATTTG 95

JZ 18] GGGGTCGTTGATGGCAACA

2.8 “RitFodr it SPSS 26. 0 BAFHEATAEFE
THEGORILL (xs) Fon, #8002 IESE R T5
25550, A IGECR AR R 7 22008, IR LK
K LSD-¢ Kty ; a5 ANl R IEASPESOU 22551, A
] LR AR S B 3, P<0.05 #n2Z R A5

e,

3 #R

3.1 ek A TG R RE SRR E
AREGHe W1 PR, RN R TG

W, BIOTRME; RRIZH /N BB B0 A A
JERRRERAIE, RIUCVZIHE, ZARBEE B R . seeik
G e K R JRE 5 F A e 2 /)N BB 40 21 S 41
BE. WEE S BRI RIS B+ R vl
A5 AL /I BB A A S AR S AR O,
Hs B HORSEAY 2, e g/, i
ORI MR 2], b | AR R
RAAHE, D EEEE ., PASI W45 RS Lol
—E, WBIRITEIERSE 3. 5. 7 RN Hm T X
4 (P<0.01); SHERA ey, H &S A+ —
RIS 0] 2% 0] B AR 2R 5. 7 R By BRI
(P<0.05, P<0.01), W34,
R4 FHMRPASIERLLE (4, X5, n=5)

Tab.4 Comparison of PASI score in mice of each group

(score, xxs, n=5)

28 531 B 3K ERE S K BT R
it FR 21 0.00£0.00  0.00+0.00 0.00x0.00
R L 2.80+0. 45" 5.40x0.55" 6.80+1.30%

R 4 21 1.80=1. 64
T BRI MR 2. 40134
TR R AL 1.80+1. 64 3.20+0.45* 4.80+1.30*
TR R R 1.80+1.64  3.00+0. 00 4.00+1.22*

2.60+1.52™ 3.20+0.45"
4.20£1.30" 5.40+0.55"

. SXEAE, ¥ P<0.01; SHEBA T, * P<0.05, ™ P<
0.01,

3.2 F=eRER b A ARG R R R AR
TR TACH o IR 2 BT, X R/ IR 45
ek, MRZE . REZEEYS], HR)ZHRME
AR AR /)N RS B (10 R e R B AR
b, RICHATZ A EEAEA S REER
L) 138 5L K g S, L JZ 0] LB AN AT Y5k S
K DA EL AR = R YE MR, | R
TR 45 70 o £ T R 2 M A 4 AN [ 2 A 2 /N
AR EAR AL, R R IR . R
L, g s B, SXTIRGL R, AL
i Baker iF43FHi5 (P<0.01); SHERIAE:, +
TRV R 4% 50 4 R R S 4 Baker 14338
B (P<0.01) .
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B1 HFENMREBEBRBERLE (x5, n=5)

Fig. 1 Comparison of dorsal skin lesion in mice of each group (x*s, n=5)

: R R
D E F
Vo A WRHERAL, B RMUNAL, C R EBEGAL, D~F B F R ARG, b PRI, AR R, kR

AL B S, AEFELFRRLTIER, HEFLFIORBHN N, SEFIORBAMEY K, EEHLIRME DR,
B2 HHMREBRAL HE RLE (x20)
Fig. 2 HE staining of skin lesion tissue in mice of each group (x20)
F&5 H{HEMNER Baker EHLLE (4, xxs, n=5)

Tab.5 Comparison of Baker score in mice of each group (score, x+s, n=5)

2051 ARz R HIYZE Baker P43

XT R 2 0. 00+0. 00 0.10+0. 22 0. 00£0. 00 0.10+0. 22
AR ZH 1. 60£0. 22 2. 10+0. 42 1. 40£0. 42 5.10+0. 74"
FH S s 2] 0.70+0.27 0.90+0. 42 ** 0.40+0. 22 ™ 2.10+0.55*
T R W R 1.30+0. 27 1.20+0.27 * 0.70+0. 27 ** 3.20£0.27*
T R v A 1. 0020. 50 ** 1. 00+0. 50 ** 0. 60+0. 22 ™ 2.70+0.76 **
T TR R ) A 0.90+0. 42 0. 80+0.27 ** 0.30+0.27 * 2.00+0. 35 ™

e SRR, ¥ P<0.01; SR LE, * P<0.01,
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3.3 =wkEFg R A ARG R RO SR DL-
23, IL-17A, TNF-o, IL-10 K-F#9 %0 Wi 6 fr
N, SXTHRA b, BIRAL/NER O AL ST TL-17A
IL-23, TNF-a KFE¥FE (P<0.01), IL-10 K

A% (P<0.01); SHRIZ A, + ZBRVZERE )
A 30 T 2H R H 2 e 2 /N BR R A 2L TL-17A | IL-
23, TNF-o 7KV BRI (P<0.01), IL-10 /K1
FHE (P<0.01)

X6 BAMNREMALR IL-23, IL-17A, TNF-a, IL-10 7K F LI (xxs, n=5)

Tab. 6 Comparison of IL-23, IL-17A, TNF-a and IL-10 levels in skin lesion tissue of mice in each group (x+s, n=5)

21 5 IL-23 IL-17A TNF-a IL-10
Xt R 21 126. 17+4.71 22.87+2.34 289.71x11.17 6 256.7325.72
iR 612. 05+3. 30* 131. 75+2. 13* 1 383.19+10. 97* 1 315.03+40. 44%
HH S 2] 198.08+3. 15* 50.36+1. 45 480. 35+5. 80 ™ 4 418. 64+93. 17

T TREEE R
T TREEBE R R

T R i R

|
el
=X
H

H

426.52+2.71*
359.84£7.90
272.44£8.73

98.64+2.13 ™
83.65+0. 81
64.75+1.05™

1.024.84+14.14™
841.35+8.91 ™
666. 39+£27.27

2 220.95+51. 84 ™
3 057.32£63.74™
3 948. 66+50. 01 ™

. X R, M P<0. 01 SRR LR, ** P<0.01,

3.4 FekiFER A A AT A RO AR LR MAPK/
NF-«kB 15 5@ %40 X KA L egFrn WK 3, £7
fi, SXTRRAL R, BIRIALN R 4140 ERK1/
2 £ I5 & p-p38 MAPK/p38 MAPK . p-NF-«kB
p65/NF-kB p65 & Rk LH B F & (P<0.01),
IkBa B EIBEM (P<0.01); SHERA LI,
FH U A R R vp A S AN
PR p-p38 MAPK/p38 MAPK 75 [113535 LU /%
it (P<0.01), IxBa FFIFBHTE (P<0.01),
FH MR N4 4 R RV vp R R R 41 ERK1/2 2R
I35 H p-NF-kB p65/NF-kB p65 & 17635 H
B#A% (P<0.05, P<0.01),

3.5 FeREFR R R AR R RO RORyt
Foxp3, IL-17A. IL-22 mRNA & ik #9%vh 5K 8
N, SXTRRA A, AR N R ST RORy:
IL-17A IL-22 mRNA Fik#) 7+ (P<0.01), Foxp3
mRNA FIKFEMK (P<0.01); SERIA LE, W
WERA 2 A R R 4R AL RORy: . IL-17A
IL-22 mRNA FRikHFEAL (P<0.01), H gl
A ZeREE A mREY Foxp3 mRNA ik

A B C D E F

p38 MAPK ------ 43 kDa
P-P38 MAPK | S S S S s 43 kDa
ERK1/2 i i 4 kDa
NE-KB pOS |_—— OS5 D2
P-NF-KB D65 | e D s S S S 5 kDa
IxkBa m 39 kDa
GAPDH A S S S B S 37 kD:

TE: AUXTIBAL, B 4UARERILL, C AT, D~F 4y
BT ZREER RIS, ERE AL,

3 REMREIREAL p38 MAPK, p-p38 MAPK, ERK1/
2. NF-kB p65, p-NF-«B p65, IxBa & & &
Fig.3 Protein bands of p38 MAPK, p-p38 MAPK,

ERK1/2, NF-kB p65, p-NF-«kB p65 and IxBa in

skin lesion tissue of mice in each group

¥I7E (P<0.05, P<0.01),

R7T BRANREIRALR ERK1/2, IkBa E A RIEF p38 MAPK/p-p38 MAPK. p-NF-kB p65/NF-kB p65 & A &AL {E L

B (xxs, n=5)

Tab.7 Comparison of ERK1/2, IkBa protein expressions and p38 MAPK/p-p38 MAPK, p-NF-kB p65/NF-kB p65 protein

expression ratios in skin lesion tissue of mice in each group (x+s, n=5)

4151 p-p38 MAPK/p38 MAPK p-NF-kB p65/NF-kB p65 ERK1/2/GAPDH IkBa/ GAPDH

it HR 4 1. 02+0. 12 1. 0020. 06 1. 00+0. 23 1. 000. 07
FRRIZ 3.45£0. 52" 3.36x0. 56" 3.35+0. 60* 0. 36+0. 03*
BRI 4 1.42+0. 24" 1.91+0.02™ 1.630.31 " 0. 80%0. 01 **

b PR RN £ 4 2.78+0. 26 3.05+0. 52 2.74x0.52 0. 4620. 04
b PR R b R B 2.12+0.30 " 2.45+0.53 2.51+0. 48 0.72+0. 05 **
b PR R e AR 1.71£0.29* 1.51+0. 12 1.86+0.31" 0. 89+0. 04 ™

. SXPIRAL g, ¥ P<0. 01; SHEIRILLES, * P<0.05, ™ P<0.01,
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K8 BAMNREMAL RORyt, Foxp3, IL-17A, IL-22 mRNA RiAtbE (x+s, n=5)
Tab.8 Comparison of RORyt, Foxp3, IL-17A and IL-22 mRNA expressions in skin lesion tissue of mice in each group (x+

s, n=5)
20 531 RORyt Foxp3 IL-17A IL-22

Xt HE 2 1. 00+0. 03 1. 0020. 05 1. 000. 08 1. 00+0. 03
HERI L] 3.40+0. 17% 0.50+0. 01* 4.58+0.20% 3.710. 12%
B4 21 1. 63+0. 05 ™ 0. 68+0. 07 ** 1.31£0. 04 ™ 1.53+0.07 ™
R W R 2.68+0.22* 0.580. 03 2.53%0.03 ™ 2.96+0.22™
I R R R ) 2.39+0. 08 0.62+0.02* 2.07+0. 08 * 2.35+0. 06
T BRI R R 2.04£0.32" 0.82+0. 04 ™ 1.59+0.20 1.78+0. 10 *

. HXTIRA LA, ¥ P<0.01; SR LhE, ¥ P<0.05, ** P<0.01,
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