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[ Abstract]

(KXJD) on imiquimod (IMQ) -combined restraint stress-induced psoriasis-like skin lesions in mice. Methods: A total of

Objective: To investigate the ameliorative effect and potential mechanisms of Kaixuan Jiedu core prescription

36 C57BL/6J mice were randomly assigned to six groups (n=6 per group) : Normal group, restraint stress blank group, model
group, restraint stress model group, KXJD group (30.42 g-kg"'), and methotrexate group (0.001 g-kg'). Psoriasis-like lesions
were induced by topical IMQ application combined with restraint stress. After 5 days of intervention, the severity of skin lesions
was evaluated using the Psoriasis Area and Severity Index (PASI). The following parameters were assessed: Hypothalamic-
pituitary-adrenal (HPA) axis-related hormones, including adrenocorticotropic hormone (ACTH) , corticotropin-releasing hormone
(CRH) , and corticosterone (CORT) , central neuronal markers, including neuronal nuclei antigen (NeuN) , microtubule-
associated protein 2 (MAP2) , and beta Il -tubulin (8- 1 tubulin) , microglial activation markers, including ionized calcium-
binding adapter molecule-1 (Iba-1) and cluster of differentiation 11b (CD11b) , and skin nerve fiber markers, including protein
gene product 9.5 (PGP9.5) and serotonin (5-HT), as well as the expression levels of inflammatory cytokines tumor necrosis factor-
alpha (TNF-a), interleukin-6 (IL-6), and interleukin-1 beta (IL-18). Results: Compared with the normal group, both the model
group and the restraint stress model group exhibited more severe psoriasis-like skin lesions, with significantly elevated serum levels
of ACTH, CRH, and CORT (P<0.01). The expression of glucocorticoid receptor (GR) and corticotropin-releasing hormone
receptor 1 (CRHR1) in the skin was significantly downregulated. The expression of NeuN, MAP2, 8- I tubulin, Iba-1, and
CDI11b in the hypothalamus and hippocampus was significantly upregulated, suggesting abnormal changes in neuronal number or
structure and aberrant activation of glial cells (P<0.05, P<0.01). In addition, the expression of PGP9.5 and 5-HT in the skin, as
well as the mRNA levels of TNF-«, IL-6, and IL-18 were all markedly elevated (P<0.05, P<0.01). Compared with the model
group, the restraint stress model group showed further exacerbation in most parameters. Compared with the restraint stress model
group, the KXJD group exhibited significantly reduced PASI scores (P<0.01) , significantly decreased serum CRH, ACTH, and
CORT levels (P<0.05, P<0.01) , upregulated skin GR and CRHRI1 expression, inhibited abnormal neuronal changes and
microglial activation in the hypothalamus and hippocampus, attenuated skin nerve fiber hyperplasia and amine signaling molecule
release, and significantly reduced pro-inflammatory cytokine mRNA expression (P<0.05, P<0.01). Conclusion: Kaixuan Jiedu
Core prescription can effectively ameliorate IMQ combined with restraint stress-induced psoriasis-like skin lesions in mice by
modulating HPA axis function, inhibiting central neuropathological changes, and attenuating skin nerve fiber hyperplasia, amine
signaling molecule (5-HT) release and local inflammatory responses.
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Fig. 1 Effect of Kaixuan Jiedu core prescription on IMQ-induced

psoriasis-like skin lesions in restraint-stressed mice

R2 AZBEZOFINRELHEREFH /DR PASIES (SR (Xs5,1=6)

Table 2 Effect of Kaixuan Jiedu core prescription on PASI scores (day 5) in psoriasis mice with stress-induced restraint (x+s,n=6) N

25 /g kg LT BEPE S P4 5% J& T 53 PASI /3

EH# 4 0.00+0.00 0.00:£0.00 0.00£0.00 0.00:£0.00

PG R A A 0.00+0.00 0.00+0.00 0.000.00 0.00+0.00

T 241 2.60+0.55> 2.40+0.55% 2.80+0.84 7.80+1.48>
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TE 5IE % 4 A Y P<0.05,2 P<0.01; 54 H A Y P<0.05,% P<0.01 5 5 S04 7 A TR 4 > P<0.05,9 P<0.01( K 3-% 7[7])
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ACTH .CRH # & F [ (P<0.05,P<0.01). W% 3.

3.3 JF X dEA% 0 )7 % GR 1 CRHRI Y20 5
1E A PR AR N R s 2 RO R 2 /)N R R 4

2l GR 5 CRHRI1 R IL W] 0 FEAL., 5 HA
2 A, RN PRI 4/ B GR 5 CRHR1 ik
— TR, 5 RSE N R A R TR R A
J5 Al EH B2k GR 5 CRHR1#E (H £ ik, H 2k
O I A T I S 2, LI 2,

3.4 JF XA IO B IXCRUR ik ph 22 o0 R
SR ]

341  JF X fif B o0 7 AR S CAL X NeuN,
MAP2 . B-1I tubulin £IEMWFZ 5IEH H L,
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®3 FRMEHLOH I ME ACTH,CRH 1 CORT 7k F i 1 0.01), SHEI b, o 45 ) 8ok 7 2H NeuN [H P

(x+s5,n=3)

Table 3 Effect of Kaixuan Jiedu core prescription on serum levels

of ACTH, CRH, and CORT (X£s,n=3) ng-L"!
20 51 ﬁ”ﬁ_l ACTH CRH CORT
/g kg
%A 7.15+1.72  28.23+7.64 5.00+0.59
A s F AL 13.89+2.83  29.01+12.59 7.10+0.12
AL 20 17.29+4.43  29.07+7.82 7.30+1.65
R N R A 4 33.35+6.54>% 61.23+12.17*" 19.86+3.29"
I X fifk 2 41 3042 17.39+5.95% 39.53+3.61°  7.27+1.38
TP 4 B s 21 0.001 21.57+2.84  43.20+7.86°  7.49+1.52

oA N S (4L S CAT X NeuN BH 1 410 i %k .
B-T tubulin 4 {4 58 B Fh = {H 22 5 B G it 2+ 2 X,
MAP2 BH 1 1 2 43 55 7+ 55 (P<0.05) 5 185 A 24 MAP2
FH A4 1 AL 43 %05 B-T tubulin 44 (458 B B 3 1 (P<

4 1 %5 5 MAP2 BHPE AR 0 B0 3 5 (P<0.01) .
55 R N PR T A B T X R B 20 NeuN FH 4 41
Jitg K . MAP2 BH A4 T R4 % S B- T tubulin 4L 8 58 JE
¥ F AR (P<0.01), L3 %4,

3.4.2 JFZ MO X T B NeuN , MAP2 |
B-1I tubulin FIKAYFEM 5 EH 24 H 8, 4] N
25 41T Fe g NeuN PHAE 20 fa 50 . MAP2 BH 4 1 £ 43
B T (P<0.05) 5 A5 78 2 R B2 N kR AR 2
NeuN FH ¥ 41 g %0 . MAP2 FH M i £ 4 %0 ) B- T
tubulin % {4 58 J¥ W 3% b &5 (P<0.01) . S5 #5841 [
Ay, RGN R R 2 NeeuN BH P 48 it %0 . MAP2 FH
1A A 23 B0 K B- T tubulin 42 6 38 J& 7} 75 (P<0.05, P<
0.01). L4l py M A4l thig, FF LM dl &
W IS 2 NeuN PH 1 4 i £ . MAP2 BH % 181 £ 53 % %
B-II tubulin & 458 B FE AR (P<0.01) . WLEI3 .35,

) ------
- ------
o ------

CRHR1
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Fig.2 Effect of Kaixuan Jiedu core prescription on expression of GR and CRHR1 in skin tissue (IF,*200)

3.5 JF X BEAZ O 5 IR /N S B A0 M T AR OIR A
5IE 5 A4 i, sR 480 s A4l S AR AL B

I [X Tba-1 F1 CD11b X PH P 2 35 5 44 i (P<0.01) ,
/0N G J5 A4 i SF- 45 4 T AR L S 4 K (P<0.01) , -8

G A BE K oy SR b (P<0.01) . 5BIALA L
. 84 .

B, o4 N IR R ZH Tba-1 F1 CD11b R BH 4 26 35 ik
— Tt E, ERIEESE S S AT W E, =
S G L (P<0.01) o 5 54 Ry 3 R 41 ke
B, T % 5 4 Toa-1 A CD11b B PH 1 3% 3k B 35 %
A5, /0N I T 248 L ST 49 L A T AR 8 S /S | O B 58 R



532 B 19 1) HESXBARFRE Vol. 32,No. 19
20264F10 H Chinese Journal of Experimental Traditional Medical Formulae Oct. ,2026

WICALX

NeuN

S- tubulin
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B3 FXMBEHOAMTERMMED X NeuN . MAP2.S-1I tubulin FA K F M (HFiE411L, <100, x400)
Fig. 3 Effect of Kaixuan Jiedu core prescription on NeuN, MAP2, and B- Il tubulin expression in hypothalamus and hippocampus
(IHC,x100,x400)

®4 AZBEZOTWED CALER NeuN MAP2.B-1I tubulin & H, K4, 36,

SRR . 36 TR Ty XY H RN 2 A
able ect of Kaixuan Jiedu core prescription on expression o ) " .
NeuN, MAP2, and B-1I tubulin in hippocampal CA1 region (x+s, 6}?*%73& Eg%/ [l['ﬁ‘] 5 IEMQE‘ Hﬁég& ﬁig@m‘}‘%‘[ EI el
n=3) LR 2H /N BB Bk 20 40 PGP9.5 K S-HT 1 BH 3

AB NewNFE  MAP2HIFE Al tubulin A b . SRR PR SR R R ZH PGPS

AW kg mEEA ERUEU% @ Y SHT F ik — AR 5 o 4 sk 780 21 e
EHal 37.0042.00 5714129  184.2043.82 TF 2 fip 75 20 2 IR 4 2P PGP9.5 5 5-HT il BH M 3635
SRS 14 50.33+7.37°  9.72+1.11"° 191.60+0.57°) Bk, UWIES,

S| 43334577 12.9042.26>° 196.40+1.247) 3.7 TR EEAL L O X B R A I mRNA Rk
S R R 66.33+6.03% 21.56+0.98> 201.00+4.81% Ry RE M 5 OE AL E R, RN %S AL TNF-a,

IL-6 & IL-18 /K -3 45 T (B 22 T LG it 24

’rﬁiéﬂTNF—a\IL—6\IL—IB7J(qu'>JE'A%‘ﬁ|ﬁJ(P<0.01)o
5B LG AL, o 4l N R A 4 TNF-a IL-6IL-18
FBE R 43 SRR W N (P<0.01) , HAOE T H A JKOFI R T (P<0.05,P<0.01) . 55 o 4 1 i 740 28

£5 FAXMBEEZOFI T EM NeuN . MAP2.B- 1 tubulin RIZKIFME (x+s5,n=3)
Table 5 Effect of Kaixuan Jiedu core prescription on expression of NeuN, MAP2, and B-1l tubulin in hypothalamus (x+s,n=3)

FFX gl 30.42 38.33+5.13%  10.30+0.90° 184.90+3.10*¢

B s 2 0.00152.00+3.61  19.54+1.29" 191.40+1.59%

2053 /g kg NeuN BH 4 40 i £/ MAP2 A It BLU53 850/ % B-1I tubulin 3 {3 &
EH A 95.67+7.10 7.5542.73 168.20+2.79
RET RS A2 128.00+8.89'+¢ 16.98=1.41" 176.90+1.88%%
AR 2 198.00+16.52% 22.04+2.72% 192.40+3.67%
TR N A R 2 230.00+2.65>% 29.04+5.27>% 203.20+3.97>%
PiY i 2l 30.42 134.00+13.53*9 10.87+3.89%¢ 180.10+1.69%¢
PP B B % 24 0.001 164.00+8.72°% 24.07+3.12° 187.70+4.20%
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B4 FXBEZLHX Iba-1F0 CD11b REM B (FE5E0, %100, %400)
Fig. 4 Effect of Kaixuan Jiedu core prescription on Iba-1 and CD11b expression (IF,x100,x400)
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Table 6 Effect of Kaixuan Jiedu core prescription on morphology of microglia in CA1 region of hippocampus (x+s,1n=3)

4151 ik/g-kg! A 1 B/ pm T 5K /um 538 43 S
EH# 4 65.67+9.29 318.70+10.97 28.33+2.52
A A A 90.00+2.00>*¢ 280.70+4.04>+% 19.00+1.00>*
TR 4] 136.30+4.16” 187.30+6.66> 10.00+1.53%
SRS I R T 2 161.30+5.13%% 133.00+7.00% 4.67+2.08>
X g4 30.42 101.3042.08%4¢ 263.00+12.77%+% 16.67+0.58%+
e ns 2 0.001 114.00+4.58>+% 224.70+5.51%49 12.67+0.58>%

Fo 8, IT 2 i F 40 TNF- IL-6 M IL-18 7K - BH i B A%
(P<0.05,P<0.01) ; F & W14 2 TNF-o \IL-6 I} 3 A%
(P<0.01) AHIL-1BFEMZE R G F R L. WET.
4 itig
R0 AR R — B 2 B Bl SR A 3 R PR R
‘r'iﬁﬂkﬁ,/\kfﬁmfﬁlif W s A5 R
PEN B Z N RS HAEH . AR, O 3N BPE R
U RN AW LA S mE P ENH &
Z B G VT 2 HPA SO RE XL IR — 21
%z%fﬂ?”ﬁﬂiﬁ%’z%@zﬁié?ﬁx M I 55 HLAA ST
RN R AR RS R 5 R . ARBERCR
IMQ 15 A5 B 407 o7 YRR TR A 40 1 39 - AR A S A1 306
iﬂﬂ”ﬁd‘*%?%%%iﬁﬁmﬂﬂ@ﬁ”ﬁﬁﬁ%ﬁi%%ﬁmc
o BE 2R R B R T R T T R I
SERIR T EIG IR o R R EE R LT
. 86 .

TR JE 5 N HOF DL AR S 3R 17 AR A
JE AT AR . R PR A BN T X L 4R
LN AR EE R 4O SR L2 — L HE Ik,
“BH A A PAT - 1 Fb AR R R AT AR A 4 0 B
W5 ek 4 RE IS HLEE 2% o JT 2 M B A0 O AT
I BE 45 1 - DARR B RE A Sl R DL X, D
HIE i NEE 22 5 DA R 57, P B0 3 % 01 2% L JE R
FH R o AR 2 B IR H2 7% JRR o8 - A 2 06 55 T R
BRI OCAE P T A e T R AL IR A S
HLATPLAR 5 G2 987 36 pE 220

HLH 5 45 55 4 A S, SR 48 7 38 mT R 3 A S
HPA il I [ K &1 J&] 0 4 20 %) B Bz o 3 R A 5 /9 i
I, {8 Rz Jk SRy 3B BT 4% T S i 32 41, AT R IMQ fik
RV S AE SN+ R 0 YRS R 2 1fi 7 CRHVACTH.,
CORT J}&, [A] i Bz ik GR 55 CRHR1 R ; JF % i 3%
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Fig.5 Effect of Kaixuan Jiedu core prescription on PGP9. 5 and 5-HT expression (IF,*200)

x71 AXMBEZOHF I KK KERTF TNF-a. IL-6 f1 IL-18
mRNA RIZHFM (X£s,n=3)
Table 7 Effect of Kaixuan Jiedu core prescription on TNF-«,

IL-6 and IL-18 mRNA expression in skin (x£s,n=3)

)
41 31 "JL,I TNF-a IL-6 IL-18
/g kg
EHA 0.97+£0.03  0.94+0.09 2.69+2.95
LR e S K 1.05£0.10  0.95+0.17 5.70+0.86
A2 2.30+£0.23%  2.38+0.35”  56.53+14.66%
SR R TR 2 3.99+0.97* 4.83+0.21>% 92.23+49.18"
TFZ ff e 3042 1.65+0.34%  1.33+0.16*% 12.79+12.51%
A s 4] 0.001 1.75+0.38% 1.38+0.42*% 40.02+42.95

10 T S ][R 2P R AR R BRI R B Tk GR
5 CRHRI1, #2758 H 0] filg i o 25 A0 Bz ot 3 2 4H G 17
SR BA I % i LA SR AR RAE RS b . e P
HX 22 1 , NeuN .MAP2 5 8- tubulin 5 7 ok 2% #2 75
P 28 OB 45 K SR, /N IS BT 4 i Tha-1/CD11b X
FHPE 34 0 O 5205 A 285 5 TF KO B A% 0 O T i % I
R CAR  HE R X PR UK A oA s AR . Ah
JE 0, B2 Bk PGP9.5 5 5-HT 54 5 45 715 A1 J& bt 22 27
AE 3G 1 /AL B BT 5 2 5 SRR K T X A
L7 T R T AR I 0] TNF-a IL-6 \IL-18 K3k,
P& 7 L AT B E S e 59 M 4Rt g T B AR [ IR R AE

25 F TR ASHIE 2T N HPA il - o HX b 25 -4 JE
L8P JBR 9 E B e B, TT R EEAZ O ] A
il HPA il i BE 38016 Wk 2 B2 Bk GR/CRHR1 # 56 {7
5 Bl TR R 28 T /I IS ST A L S R B R A S

2R A5 SR T 58 BN, AT B IO O R ) R )
TR EEIR L o

AW FAIAFAE — 7 R BRYE , LR K 2 4K
Fik AREY HIREEUER R F M AL UL H IR
B A S 222 3t O % 200 D S R A S 1 DR SR
05 45 G A7 N o B IR il 22 27 4 i L I
HPA il 5 B 35 5 09 - 997 52 56 3 — 20 56 iE 5C B 40 A5
538 %
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