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Mechanism of Kaixuan Jiedu Core Prescription in Ameliorating Psoriasis-like Inflammation via
TrkA Receptor-mediated Regulation of CGRP Expression and Dendritic Cell Activation
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(1. Xiyuan Hospital, China Academy of Chinese Medical Sciences, Beijing 100091, China;
2. Guang'anmen Hospital, China Academy of Chinese Medical Sciences, Beijing 100053, China)

[Abstract] Objective: To investigate the ameliorative effects and mechanisms of Kaixuan Jiedu core prescription (KXJD)
on neuroimmunological inflammation in imiquimod (IMQ) -induced psoriasis-like mice. Methods: A total of 24 C57BL/6J] mice
were randomly divided into four groups (n=6) : Normal, model, KXJD, and tropomyosin receptor kinase A (TrkA) inhibitor
GW441756 groups. The mice in the model, KXJD, and GW441756 groups were topically treated with 5% IMQ cream (62.5 mg-d")
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on the back to induce psoriasis-like inflammation. The KXJD group received KXJD by gavage (30.42 g-kg') , the GW441756
group received intraperitoneal injection of GW441756 (10 mg-kg"'), and the normal and model groups received an equal volume of
normal saline by gavage, with continuous intervention for 5 days. The severity of skin lesions was evaluated using the psoriasis area
and severity index (PASI). Hematoxylin-eosin (HE) staining was used to measure epidermal thickness and observe pathological
changes in the lesioned skin. Immunohistochemistry was employed to detect the expression of proliferating cell nuclear antigen
(Ki67) and interleukin-17A (IL-17A) in the lesioned skin. Enzyme-linked immunosorbent assay (ELISA) was used to quantify the
levels of interleukin-23 (IL-23) and calcitonin gene-related peptide (CGRP) in the lesioned tissues. Western blot was used to detect
the expression of TrkA and phosphorylated TrkA (p-TrkA). Immunofluorescence assay was performed to detect the expression of
TrkA receptor, protein gene product 9.5 (PGP9.5) , cluster of differentiation 11c¢ (CD1lc) , and CGRP in the lesions. Flow
cytometry was used to detect the activation of splenic dendritic cells (DCs). Results: Compared with the normal group, the model
group exhibited typical psoriasis-like inflammation, characterized by erythema, infiltration and scaling, with histopathological
findings of epidermal hyperkeratosis and acanthosis. The model group showed significantly increased expression of Ki67, IL-17A,
IL-23 and p-TrkA (P<0.05, P<0.01), increased fluorescence intensity of CD11c, and significantly decreased CGRP expression (P<
0.05). The splenic DC activation was significantly enhanced, as indicated by the increased mean fluorescence intensity (MFI) of
CD86 (P<0.05). Compared with the model group, both the KXJD and GW441756 groups showed amelioration of the psoriasis-like
skin inflammation, with significantly down-regulated expression of IL-17A, IL-23 and p-TrkA (P<0.05, P<0.01) , significantly
up-regulated expression of CGRP (P<0.01), reduced CD11c" DC infiltration, and restored splenic DC activation balance (down-
regulated CD86 MFI and up-regulated CD80 and CD40 MFI). Furthermore, the inhibitory effect of KXJD on Ki67 was
significantly superior to that of the GW441756 group (P<0.01). Conclusion: KXJD may alleviate IMQ-induced psoriasis-like
inflammation in mice by targeting and inhibiting TrkA receptor phosphorylation, regulating CGRP expression in the lesions, and
ameliorating aberrant activation of dendritic cells, while also significantly inhibiting keratinocyte proliferation.

[Keywords] Kaixuan Jiedu core prescription; psoriasis; calcitonin gene-related peptide (CGRP) ; tropomyosin receptor

kinase A (TrkA) receptor; neuroimmunological inflammation; dendritic cells
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Table 1 Effect of Kaixuan Jiedu core prescription( KXJD) on PASI score of PSO mice (Day 6) (x+s,n=6) N
20 51 /g kg 21 BEVE S 25 1% J15 17 43 PASI #.4)
EH 0.00+0.00 0.00£0.00 0.00£0.00 0.00£0.00
H 0 21 3.50+0.22% 3.67+0.21% 3.67+0.21% 10.83+0.40%
KXJD 41 30.42 1.33+0.21" 1.50+0.229 1.67+0.21% 4.50+0.43"
GW441756 41 0.01 2.67+0.21% 1.50+0.22" 1.50+0.22" 5.67+0.21%
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B KXJID X 4RE e/ R 28 B IR 0
Fig. 1 Effect of KXJD on skin lesions in PSO mice
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FKIEW W 5IE® 4 A, #EAI4 Ki67  IL-17A
AEXF & 28 T AR 35 T R (P<0.01) o S RERLZ H R,
KXJD 4 .GW441756 2H IL-17A FH X} 25 ik 17 fL 14 @
F AR (P<0.01) , KXID 41 Ki67 # X} 3 ik i FH i

NS

C D
B2 KXJDXRERFENREREFEZN (HE, x200)
Fig. 2 Effect of KXJD on skin lesion pathology in PSO mice
(HE, x200)

B (P<0.01) ; H: ip KXID 41 Ki67 A %t % 1 1 FH fik
FHRT GW441756 240, WE2 Kl 3.

R2  KXID xR B R/ R IR H 4 Ki67 IL-17A 18 34 R A E R
BISME (X+s,n=3)
Table 2 Effect of KXJD on expression of Ki67 and IL-17A in skin

lesions of PSO mice (Xx+s5,n=3) %
21 5 4t /g kg Ki67 IL-17A
EH 4 21.50+2.80 19.98+5.83
R ZL 46.04+4.27" 47.02+8.58
KXJD 41 30.42 22.51+2.31% 26.24+2.09"
GW441756 41 0.01 38.95+9.88 25.02+4.04"

B3 KXJD iR B HE N R R AR Ki67. IL-17A RX B (s 4k, x200)
Fig.3 Effect of KXJD on expression of Ki67 and IL-17A in psoriatic lesions of mice (IHC,*200)

3.3 KXJD xf 48 J8 s /0 BUEZ i 2 4L TrkA |
p-TrkA K #f Z bR 5 W) RIB W2 25 41 5% it 41 2
TrkA RIEKF I, ZFERITEE L. 5IE®
L, R4 p-TrkA R KFE R ET S
(P<0.01) , TrkA ZZ /R 505 5 38 B T+ &5, PGP9.5 %¢
Sk B REAR . SRR AL, KXID 41 .GW441756
20 p-TrkA F A KV B & IR (P<0.01), 2 5 B A
il 2% & X, PGP9.5 #¢ St ok i ¥ A W) R B IRD 7
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B 4 KXJIDXRE AR EIRE LR P TrkA PGPI. 5RIEHI M (IF, x200)
Fig. 4 Effect of KXJD on TrkA and PGP9. 5 expression in skin lesions of PSO mice (IF, x200)

p-TrkA _ e
| = =3 =
-actin 43 kDa

A B c D
Bl 5 /INREIRALS TrkA . p-TrkA B B RIE B K
Fig. 5 Electrophoresis of protein expression of TrkA and p-TrkA

#£3 KXIDI/NREIRALE TrkA p-TrkA FEHEIE (x+s,n=3)
Table 3  Effect of KXJD on expression of TrkA and p-TrkA in

skin lesions of mice (x+s5,n=3)

a5 bk TrkA p-TrkA p-TrkA
/g-kg! /B-actin /B-actin /TrkA
EHH 0.9440.08  0.16+0.01 0.18+0.02
TR 4] 0.95+0.07  0.89£0.04*  0.97+0.04”
KXJD 41 3042 0.94+0.06  0.64+0.02”  0.69+0.06"
GW44175620  0.01  0.89+0.08  0.16+0.02"  0.18+0.02*

F4 KXJID MRE A /NR R IRBRARAEREKTEREI (x+s,
n=6)
Table 4 Effect of KXJD on CGRP and IL-23 expression in skin

lesions of PSO mice (X+s5,1n=6) ng- L
205 Flh /g kg CGRP IL-23
EH A 22.14+6.32 0.55+0.14
A 70 2 14.63+4.48" 1.04+0.63"
KXJD 4 30.42 29.87+4.34" 0.62+0.15%
GW441756 41 0.01 27.83+7.95% 0.50+0.09

3.5 KXID X 4R B % FE /D U IE DCs i b br & 9
LR 5 I1E % 4 s, 858 2/ BUI I DCs

() CD86 FH ¥ & 4> b . CD86 MFI M & J} /5 (P<
0.05) ,CD80 MFI & 2 [% ik (P<0.01) ,CD40 FHEA
53 1 .CD40 MFI ¥ W] i B I (P<0.05) . 5% AL 4
Fe#s , KXID 2/ FRUPIE DCs i) CD86 MFT B 2 [ A%
(P<0.05) , CD80 MFI, CD40 MFI ¥ B & F &
(P<0.05),{H CD86.CD80.,CD40 PH 1 F 43 [k 22 5%
g it oF = X, GW441756 41 CD86 BH M/ 4> e .
CD86 MFI ¥ i 2 [& ik (P<0.01),CD80 MFI & % J
i (P<0.01) , CD40 FH 7% & 43 Lk .CD40 MF1 ¥ B g
FHR (P<0.05) . UL 5 K3 i i R Bt in A4 k)
3.6 /NEUEZBIX p-TrkA .CGRP 5 Ki67 3k | Mg i
DCs{f L AH M43 BT Fe 51 X p-TrkA R ik it 5
CGRP & = &t I 3 7 # 5¢ (7=-0.678, P<0.05) ; i it
X CGRP % & 5 L)l DCs % fif CD86 MFI & i} 3 i1
HH K (r==0.758,P<0.01) , 5 Ki67 A %} 3 35 T A2 5 11
AH 2 (r=-0.608, P<0.05) ; JiL I DCs % [l CD86 MFI
5 R0 X K67 A X 2 3k 1 BTG WA A e . Bk
TR bR IR B AE KXID 41 5 GW441756 4 — 3, 4%
/R TrkA 2Z (R85 R 1k 5 B2 51 X CGRP & fl £ ik 2
FHHMANE,CGRP 5 DCs fig & 1% AL 72 2 | A B i 24
L B e ) R R S A O . WK 6,
4 iTig

BT O SR LA R Ao B B A 28 - - R R
7 Ry A% U A8 P AR RE M R R, R el 28 K G i 2R
L L AR A 40 IS Ak | A TR B A G A T % P A
W, RAE o o0 RS PR 2 F5 10 SC ke PR,
B 0 U TR B T WE | rh 236 9T HL ) i LA
“TH PRI, G 2% T R SR ST R T i A
Jik 45 B R AL, 82 T MRR IR B . AE T K R B
I [ N I W % i D e S R D - I 3
BG4 8 ZON R TEIE IIE R IR IT 25, A %
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B6 KXJIDXiREMENREIFHLF CGRP.CDIlec RIZM M (IF, x200)
Fig. 6 Effect of KXJD on CGRP and CD11c¢ expression in skin lesions of PSO mice (IF, x200)

£S5 KXIDXREFEE/NREE DCs & LB XIERIHI (F£s5,n=3)

Table 5 Effect of KXJD on activation-related markers in mouse splenic DCs (x+s,n=3)

20 5 FlfE/g-kg'  CD86/%  CDS86/FHHIIRIE  CD80/%  CDSO/AF-7¢ ik Jif CD40/% CD40/ V- ¥ 758 Moo
E 4 93.02+0.41 3 823.00+85.02 93.24+1.75 16 532.00+1 012.36  99.47+0.15 29 526.67+3 793.54
T 70 2] 96.06+0.65"  5236.00£601.10"  92.61+0.43 9226.33+210.54”  90.82+1.21" 21 192.33+2 050.57"
KXJD 41 30.42 95.37+4.36 4511.00£317.48"  90.13+2.78 10 841.67+518.15>  94.64+5.56 28 758.67+4 053.81%
GW441756 41 0.01 89.94+0.39"  3607.33£201.97"  87.10£0.68” 11 914.00£660.58"  94.70+0.77% 27 222.33+1 175.71%

*6 HKIEX p-TrkA.CGRP 5h4fE DCs 5 H CD86 MFI. £ i X
Ki67 #9148 35 1% 53 #7

Table 6 Correlation analysis of p-TrkA, CGRP in skin lesions
with CD86 MFI on splenic DCs and Ki67 in skin lesions

A i p-TrkA CGRP CD86 MFI Ki67
p-TrkA 1.000 -0.678" 0.908% 0.362
CGRP -0.678" 1.000 -0.758” -0.608"
CD86 MFI 0.908% -0.758” 1.000 0.350
Ki67 0.362 -0.608" 0.350 1.000

W =12 (FE A UL i J5 47 20K A 5 ) |, Pearson A ¢ 1 43 #7 5
YP<0.05,% P<0.01

o 2 T 20O P IKURR B ACRR &S, BT R , 4 4
SR, BH VK T8 28 Jik B 2, BH A A OR A 1R
e S 0 G 22 40 L 3 AL T RS L 5 R M R S R E Y
RIFHAN N LT VI AT 2 457 2 AL o i %
O AL, B P b iz F KXID , filf 3 2000, 38 4% HE
RIS IGIT BE N o 7 HORR S RS Y il 2%
A B 38 B MUK B B 2R ) =2 B, R B A X e
IBAT 3 ARAT VT B, X R RE R TR AL
0 /0 FARE X UK 9 45347 5 PR RL L 3 A g T A R B
2 T SR AE R 2 R B2 B B SR
S, R AT HR BRI P R AT 2 AT A AE S e S S
UG N T 3(STAT3) {553, 2 it 1 JOIE 1ol 240 i
1 55 1 AH 0, O KXID R 97 8 i S 408 T SRR
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2P AT IIR R AE B UE 2, KXJID W) G 3 Bl 3
B 0 B R PAST T3 2T BiE 085 Jig e bR, 18 45 f 28
IR AN G RE J N2 AEZ 7 X Rl 28 4 28 S 11 9 1Y
Y B 53 Bl i A& B o

AW 5T LA IMQ FL B 75 5 119 4 i s B /DN Bk A5
Y RS AR /DN BT S L R TR R RS o R R A A
HERRAE 45 o A R T L B AR A /N B R X
CGRP % 2 i 3 BEAIL, 13X 5 5 40 BF 5% oh 48 )8 9 4 i
Jn#E ) CGRP A% 2 35 19 B8 42 A1 45, H i CGRP
FEAR T e T B AR AR AE 4, 4 BF 9 & B CGRP
A 8% DCs 22 1 32 A HE TL-23 20 3 34 5 4 B 1
T4 17(Th17) 40 M5 4k, B RRE = ', A
FEAE S CGRP A #0046l 1 52 T A 40 Jf o 3814 145 4 T
JHTL-6 54 28 A 7 I 63810, A7 AE S LI JRE PR 7
F CGRP 97 I 2 9 B A M < 40 L 400 /0 o B ik
Ja SR AT 5, v HE B B DR R4 K RS D) BB FE U
CGRP £ J 53 1 5 25 9k /b, K 52 JFE 3% 35 W] R #5 it %
YEF . ASHF9E KXID + #ilJ5 J2 351 X CGRP % # 1 %
[l 7t [ B TL-17A (TL-23 2642 R N F R8T,
[ 8 B A A 3 GE G, BLAR OC PE 3 B I S
CGRP 5 DCs i fbFr i CD86 MFI . Ki67 & i # 1 4
O, UE S AE R 95 40 I ], K 2 CGRP 23kl 1)
il DCs & 4 7 Ak 1 03I 1 40 i S5 5 34 4 % HE Bt %
VEF, 45 S5 109 A ) 2 38 SR T3l 2 4 T8 o b 42
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RE G RE 1Y PR 6 28, BE 40 ) DCs A 5% 0 Ak s >
IL-23/IL-17A fi& 4 3 B 0 380G, SO il A B8 1 4t
JHO F 955 P 289 5, 9 CGRP 7848 8 96 A [l s 72 b A
PEFH S At 7 52 360 4 45, (6] ) Ay i PR 2+ 1 5 CGRP
FARVRYT R B R PR TR K o A OCHE A BT IE S,
Hz 411X p-TrkA 2 15 5 CGRP & & 5 I & 1A ¢,
CGRP 7 i 5 DCs i fbhr i CD86 MFI Ki67 £ ik &
i35 17UM 6, ol TrkA 5% % 3% £ -CGRP 3% /> -DCs fi¢
S0 A0 G 0 - A Y B A0 A s B 38 AR 1Y) 0 4
P T G R AR IE , 38 78 %00 5 T RE S S5 4R E
I RE S E HP A 28 B B T Y

KXJD BE i /b fz 451 X CD11¢"DCs 1 5y 358 352 11
W 2 1E B DCs (19 16 Ak Al . DCs — J7 181 38 3 471 i
P& 5L BTG Th17 40 A B0 e 4k, 59 — O 1 4 W
TL-23 45 200 Jf R, 50K R i B oy 175 5 1 I3 T B 40
L ) 3 B e A AR AR R 14 e B RN P A R B B
Y9 %2 ¥ VR s DCs 19 5 08 ) g A H: 3% i I ofl
# /7y 7 (CD86., CD80., CD40) [ 5 [7] ¢ 1k , H:
CD86 F 24 F 4 & {7 % , CD80/CD40 = 5 #t ¥ ij
BT, S RIB KM DCs R IE 1 Y
9 ZEALT IR B R R B 0 S e R T B B R
RAEINE . ARBFFEEE R B, 5IE W 4l i, f R
ZH /N BL W OUE DCs 5 ¥l CD86 MFI W # JF &
CD80 MFI 5 CD40 MFI & & F& %, $2 /R B ADIR & F
DCs fiE 4 I P 14 5, 1M 5 9 15 Ak 0 B W ve 59 .
KXID FHi 5, S5 A4 F 45, CD86 MFIL i 3% T i,
[} i CD80 MFI 5 CD40 MFI [l T}, fifi = 3% 35 it
1E 8 21 KF , KXID AL 2728 S0 8043 F (19 MFL, i X
FH P 40 i B 43 BE G S e i), 6 B P R AL A A ek
¥ DCs AR 1 D RER S0 3, R i % 2048 DCss
YU TER L), e Ah , Trk A 001 500 40 )RR AT i 55 24
TEABE TR ZH /N BRI JE DCs B 315 fb 2 g, JL Rt 3
KXJID 41 —2, 48] LA 4 G I 35 22 57, #2718 TrkA
{5 5 % T iE 2 5 DCs 36 b 1 I #2 , KXID 1] i
of B0 ) Trk A {5538 #9055 DCs g .

TrkA 32 14 J& NGF 1Y & 2% il ) 32 1, Ll 12 b
VT R SR A 2 KA D RE T T R AZ O T R
NGF-TrkA & 12 9% 97 CGRP [y £ 15", AR5 &
PR 20 /N LR 381 X TrkA 23k 0 W 3 R ik L =
p-TrkA £ ik J p-TrkA/TrkA L A & 3 34 i, iF 52
IMQ 75 5 1Y 8 )8 5 4 9 1 DL TrkA 5= 5 B 1R 16 A
T, 3 2 TrkA 7] 5] GW 441756 () = 2 AE FI#E 5
p-TrkA 5 CGRP # ik 5 & KB, #2785 TrkA 534w
i fk nl g ot P51 CGRP LN A A Y , 2 5

CGRP %3k F i 722, KXID Al i il TrkA 32 1A
0 Wi 1R AL 35 AL, W 2 B AR p-Trk A 22 3k, I /b H X
CGRP & J8 1 30 15 1, 4 52 18 nts 0 28 KA 14 53 1
ige , e 3 E O R B X CGRP Ay K ik . KXID
ZH A1 GW441756 2 X+ p-TrkA . CGRP ,IL-23 } J)§* {IE
DCs 1 Ak b 25 9 55 4% 0 3 8 45 b 10 9 1 R 4 — 2k,
P ZH (] b 3R 46 AR 340 W 35 25 R UE S KXJID Al # [
P TrkA {5 538 8% . KXID %F Ki67 i 40 i 5 R
FLT GW441756 41, #1278 KXID B 5 TrkA Z &
b, R RE 38 S At AL A A TR A A 2 A L A
BT 2R T 2 A s R IR YT AR . AR S AT
FEJR BRI < R B TrkA 32 PR 0TS S50, 0k B
1IE TrkA J& KXID & 1E FH 0 R 5 M 0 R sh A A
I CGRP 7E R 4iE Ji 3h (F & 92 i 01 1) R 38 A8 Ak s R
AR ST TrkA 35 CGRP 4 LY T Ui 38 8%, J5 224
D FEAH OCHE A, 7E 4 L N 2 ) S5 B vh i — 2P o8
FEAILHIBIF 5T

ZE b AR BIESE WA K B KXTD Al # ] 40 ) TrkA
ZARBE R AL, YK & 7 5 X CGRP 33k 21 IF J)9JIF DCs
AL e T R 98 TL-23 \IL-17A 5235 M B JE i 40 i
KB, O fif% WK s RS R YR S i RE RE 5 B2
AW 5% A TrkA-CGRP-DCs il 2 5 48 8 55 #ll 28 4 7%
AAE P TR T S g AR L BT TrkA J2 KXID 1 i
I o 2 A A IV AE R
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