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LIDO) % KM BL4F (imiquimod, IMQ) 55 1 /N BRUER JE R IR1VRT7 AU o Sl AR FI A SI2 06 i 72 2 105 07 [ 25 R K 524
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LIDO . 3% P& IMQ 51 A2 1) PAST P43 48 i1 2 i 384 J5E (K67 210 A 45 H 384 n & 4895 K7 mRNA /KT i, i HH 20
BT B 24 9 =B, U0 LIDO A fg A T8y 4 i

KB LT L RBIFLE R ERRIE 24 AR e R e T AR T R R A 1 5

FE S RI6T XEAFRIRES: A XEHS: 0513-4870(2023)01-0149-07

The therapeutic efficacy of compound lidocaine cream on psoriasis
JIAO Ke-jun, WANG Yu-jing, CAO Zheng-yu’

(School of Traditional Chinese Pharmacy, China Pharmaceutical University, Nanjing 211198, China)

Abstract: Psoriasis is a non-infectious chronic inflammatory skin disease. It's acknowledged that interleukin
(IL)-17 signaling pathway dominantly drives the development of psoriasis. Recently, the role of neuro-immune axis
in psoriasis has attracted widespread attention. Lidocaine, a local anesthetic, has ability to block the conduction of
nerve impulses, while its therapeutic efficacy on psoriasis remains to be confirmed. Here, we evaluated the thera-
peutic efficacy of topical application of compound lidocaine cream (LIDO) on imiquimod (IMQ)-induced mouse
psoriasis model. Animal welfare and experimental procedures follow the regulations of the Ethics Committee of
China Pharmaceutical University. The psoriasis area and severity index (PASI) scoring was used to evaluate the
severity of psoriasis-like symptoms. Hematoxylin-eosin staining was used to examine histopathological changes
and epidermal thickness was measured. Ki67 immunofluorescence staining was used to evaluate the proliferation
of keratinocytes. The relative mRNA expression of inflammatory cytokines (including /17, 7122, 1123 and [/36) in
skin was measured by real-time quantitative PCR. Results show that IMQ-induced increases in the PASI score,
epidermal thickness, number of Ki67" cells and the mRNA expression of inflammatory cytokines are significantly
alleviated by topical application of LIDO, whose therapeutic efficacy is also better than that of the positive control
drug calcipotriol. Our study suggests that LIDO could be used for psoriasis treatment.
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R 95 A — Pl AR G PRI R Ik 4 e, R
FHRELHEREANDT2%~3%". FN & (inter-
leukin, 1L)-23/IL-17 %l 28 % 5 N2 25 ) 3k B2 AL A2 2 1A
(R i s B L A o 22 Bk 52 B A0 SIS, SR ALY
B ZOIRYH L (dendritic cells, DCs) FE I IL-23, HE 1 0%
17 BU5H B T 4000 (T helper cell 17, Th17).Th1 28 il Fl
Th22 41 i, 7= A= K & TL-17 IL-22 1 Jif 8 3R 8 K - «
(tumor necrosis factor alpha, TNF-a) %5 % JiE [F T, X &b
JIE K F1E T A )R 14 i (keratinocytes, KCs), 175
T KCs i B 19 58 H B o 4 IR 7 A R X7, i —2F
TR B 988 L2 WF 0 e BRI i i 48 0 0] B e 92
S BT R R, — 7T, A RS2 2 Ak 5
W, 5 DCs $2 fir (1 J8& i i 48 KA R % B 421715 DCs
WA, BET JE Bl IL-23/IL-17 il 5 4 0% BN 53— J7 1,
T A BRI 0 A 22 T R 0% 38 R TR A 2k DR AH ORIk
(calcitonin gene related peptide, CGRP) 1A 715 17 2 4 7%
N2, 2 3k el pR 2 S B I A T 0 T 1 A g
CESEN | W ) P LAY NI AW N e e A
KA, BEME IR KCs 15 5 M o ek i A A sl 3R 3248 1T
(KC-Tie2) Fril & ) H &AL B R FEREIR (045 12 3 )&
A5 AE A0 MO ), A S, AE 2 48 ) B b, B2 RS
FHZ K [PYJ (substance P, SP) Il CGRP] /&, KC-Tie2
7| 2 P AR TG 0 R E R O B T HL, AE 24 S Y
Bk b, #hi s 22 KAE 5 2 LU A S B AR
SR AAAE FH, i BH B JER R R 2 7 W] R TR 22 IR
Z 50K E K ED.

Je S SRR A 245 (17 FR J= JRR 24) 7E I R B T E R 5
B RIRTE RS OLN, 7T 100 M 5] R 0 2H 2308 e v
9, HAFH S A4 1) BAT ARSI A %, TRt
28 KA R =) BR 25 B N UG . R 2 R R — e R T
J¥e 245 Joy JBR 2 , 36 ek BEL W FRL R 1 T4 A S T T8 (voltage-
gated sodium channel, VGSCs) R 3 3ty [H Wr #1282l 1
FEAEFIE G AN, B 2 AR R E g IE B A BT
e O PO A R E B R b SR .
1972 4, Perlman & A" & A R AL T AR I A2 O AR
SN 22 - DR A 15 R0 8 R Bk 3 T ) AR % 9 B B3 VH
B o AR, B R 1R 2 R 22 = DRRH R s 19T
RO AN . ASCAE K SRR (imiquimod, IMQ) 53
17/ BRER S i 1 1Y 1) 25 SR R R S 7 R £ R A
H. B (compound lidocaine cream, LIDO) X} 4% J& ¥ [ 1A
JTRUR

MRI5 %
LIS EhY 30 KOG T B AR Y CSTBL/6 /0 BRI
T3 M K 2 LO g 5 2 s [ 256 3h W 4 7 Y AT IE 5

SCXK (75) 2017-0007], 6~8 & %, M i %% 2, 1k &
18~20 g 1AFEF EIR 23 2 °C IR JE 55% LI 5 HE
EIF TR EE A 101 3RS, /N E HE R AIROK . A
W FE B BN 256 77 245 B v B 25 8K 5 S2 30 sh W 5 B
g 22 512 (SRBR B AE VR AT IE 5 SYXK 2018-
0019) Mk

TR EERFT IMQ {k5: GVI05C, M A F],
5 50 FLF % 50 mg P #E BLER); LIDO (k5 : 200812,
e AR A A, T FLE & 25 mg 2 R
125 mg N IE R ), KA =BEHCE (calcipotriol, CAL,
ft5: C37772, BIRZFIRGIZ5H R A A, B wE S
0.05 mg KA =); FLEMEKE (vaseline, VAS, #it 5 :
181102, th 7R 44 #8297 FHB A BR 2 7); Ki67 ifk [52
51 abl15580, XM ¥t (L) T 5 A B & Al]; Trizol
RNA 2 (525 R401-01, B 5T ME A% £ W Bl B
A R A A); RNA 3% 57 & [T 5 11141ES60,
BEAEYIRHE (R A BR AR Sk SOt &
PCR (real-time quantitative PCR, qPCR) iRk 7] & [$7 5 :
11202ES08, B LR (Bilg) B A RA A .

SCIG{XEE  Nikon Eclipse Ti % {8 & & il % . NIS-
element BR # 4 (Nikon 2 7]); Pk & % )t (5] B & il Bt
(Leica 2 wl); S % )% € & PCR % %4 QuantStudio3
(Thermo Fisher Scientific 22 7).

HWRMBERAHFE 302 C57BL/6 /N, #lk%
B, &MY IR 3 R, BELSY S 2H: VAS 44 . LIDO
ZH \IMQ+VAS 4. . IMQ+LIDO A A1 IMQ+CAL 4., 4 2H.
6 Ko &K EFEE62.5 mg IMQ T/ R 75 34 Jz ik i
SR AR B2 4%, VAS 4R LIDO 4H 45 1 7] 2% 771 B 1)
VAS, 4L 5 K 5 K F 34K 62.5 mg LIDO B CAL,
VAS HAIMQ 445 T [ %5 7 & 1) VAS, 25 K.

IR ARFEAR TN /0N BUER i 03 A5 28 DI PAE R R FH
H ) 95 T AR 5 ™ H M 45 2L (psoriasis area and severity
index, PAST) V¥4 Ax i, M ZT BT . % 5 A1IR i 48 )5 3 150
FRPRFEAT VAT, LA O~4 4333471848, ¥4 3 MR AR 43
AR 2 AR5y o PASIVE bRifE Wl R 0 43, TEREIR;
Vo0, B 240y, W, 34, BHEE; 450, IREJE. R
TR IMQ FLE AT B 520 IR 11 S5 N L 2R AT
BIFM I mMEIE R

RORIBFERE RAE/D R 25 X B2k
MY, T 4% (P50 2 5 PR RIE E 48 h )5, Al
AT 3 pm Y] Jr, FEAT IR ARG 2L (hematoxylin-
eosin, H&E) %« 4 . fii ] Eclipse Ti %4 8] & & 3 85 T
200 3% JHK S BUT W82 IF 47 B, 1 ] NIS-element BR
AT B k3R R 2 R R AT I, Ak V) R B AL 32k L
3IMHLET .
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R B KCsEEEM /N R H LU0 0 0) Fr
it it 25 7K, 0.3% Triton X-1003% 1k 30 min, 2 2% vh £k
W (phosphate buffered saline, PBS) JE % 3 X5, BT
BRI P EAE E 2P (0.4 g FP R BRI 3 g K7 5 IR AN I
T 1000 mL 4l /K 1, il pH £ 6.0) (1) 3738 2% ML, FEAT T
JRAIE B, HARAHI 5 PBSJEYE 3 WK, R4 Lk
& 5% 4 1fiE 1 2 1 (bovine serum albumin, BSA) [
PBS, Ff 1 30 min, 5 456 W, £ ) v B &
1% BSA ¥ PBS Bt & [ Ki67 — Jt (% B Lb N 1:300),
4°CHELHR. WH, PBSIHYE3 WG, EikELEE
% Pt 60 min, & Hoechst [K1 975 Y6 7 K7 E F o
15 AR 1= 2% e 81 B OB 40 B, B Tk D) F B AL g EX
3AMHLEF . KCs HY5H 2 L3R K JZ v Ki67 FH A 1 240 i 25
H 5 4 i 2 2 Ee R

P& fE E F mRNA 7K 450 FREL 20 mg B ik 21
41, R B F R oK, {3 F Trizol ¥ 42 HU & RNA, H
10 uL DEPC 7K % fiff RNA J&, BU 1 L 35 47 34 B AG il ;
U1 pg RNA 3E AT 10 5% 5% ] B, #% RNA ¥ 5% 5% 38
FIE VL P AT HAE . WA P IR ARG R Wi
SR Z N1 ug RNA, JI7K % 12 uL, JiA 3 uL gDNA
digester buffer 5 T 42 °CH#} & 2 min LA 2 B gDNA, %4
JE NS pL 30 3 ik il 330 47 100 2 5 RO, 30 I SRR T
J9: @ 25 °C 5 min; @ 42 °C 30 min; @ 85 °C 5 min.
W) 120 °CIRAF, & H o 51t 5 B RHE
WA PR A A R, T HI LR 1. qPCR M 7E SE I 5%
)t i€ B PCR & 4 QuantStudio3 1 #E41T . KMNAE RN
1 pl 3% % 5% 72 %), 0.5 pL 10 pmol-L™ § 51, 0.5 pL
10 umol-L™" J5 5], 8 uL 7K F1 10 uL SYBR Green 44k} i
TRV AAEIA B BN @ 95 °CTAE 1 5 min; @ 95 °C
B30 s; @) 60 °CIlR K/LEfH 40 s, H KR IEAE 5,
@~ OTEH 45 K J5, 3E N FEB AR AR, LIRS
PCR Wl fith 2k . &N S A (Gapdh) 1 IE )G, 18
Bk 2T, SO R R IA K F UG T VAS 4R
ENIERS S/ S 37

FIHFS# KA GraphPad Prism 6.0 # {4 i 47
s gt o Ko B, B 350t DL 39 ME + FRifE iR

(mean = SEM) £/~ . PASIiF 4K ] two-way ANOVA
43 M, Ho At # 55 K H one-way ANOVA 4 #1, #|
Dunnett's % F & 56 5r #7241 18] 2 (0 B, 4P <
0.01 I}, 411A) 22 Fdf i 2, BAT 4iit 24 .

LTS
1 LIDO £ IMQIiESHIREHIEEER

W1 TR, S5 TR IMQ 75 5 /) B 3 Bz ik
P21 155 5 R 32T 1 R (R AR B AR B A R (B 1A,
PASI 143 45 B B 7R, IMQ+VAS 4 7E 25 2.3.4.5 K [f)
PASIF 7343 11 4 2.33 + 0.45.2.83 + 0.50.4.00 + 0.47.
5.00 + 0.67, AHXF T VAS X FRZH /N B, B 2 35 M 2
(P<0.01, & 1B), 1] IMQ 75 5 F 4R Ji5 5 1 B g 22 Rl
Iy, B4R 4K LIDO K BHYEZ) ) CAL A8 2% il IMQ 5
SRR EEEIR (B 1A), IMQ+LIDO 4 7E 55 1.2.3.
4.5 R 1) PAST ¥F 4 73 71 4 0.33 + 0.19.0.33 + 0.19,
0.50 £ 0.31.0.50 £ 0.31.0.83 + 0.37, ifif IMQ+CAL 41 7£
5 1.2.3.4.5 K1 PASI¥F43 73 51124 0.50 + 0.20.0.83 +
0.44.1.00 + 0.33.0.67 = 0.19.1.00 + 0.24, 5 IMQ+VAS
A EE, IMQ+LIDO 4 A1 IMQ+CAL HAE#E 2.3 4.5 K
f) PAST ¥ 79 24 & 2 FRAK (P < 0.01, & 1B), ¥t B IE 4L 14
$£ LIDO B CAL fEW 2E % IMQ i5 3 R S5 i EFE
2 LIDOMEIMQFESHEKRRETUMNETEE
HE

FEIROD R (1) H&E Gt 25 o, TR J k4544 i
HNEN G TR R LR R R B R 45 4 AL 4, T IMQ+
VAS ZH F7 Jik H 50 i 8 F B 93 1 0 B AR Y, LS R
2B R 2 g YRR (B 2A); AR T IMQ+
VAS 41, IMQ+LIDO 4 A1 IMQ+CAL 40 J7 ki) % & |2
JE R A HL B R 2 S R AR (B 2A, UK ).
B IR JE R BE G i an P 2B iz, VAS X B2
R EIEE N17.66 + 1.11 pm, IMQ & % ¢ B
FE RN EE 73.98 £ 3.24 uym (P < 0.01 vs VAS); 45 T
LIDO 4., & Kz )25 B 5 21.14 £ 1.35 pm (P > 0.05 vs
VAS). LIDO A & 2 #ii] IMQ 7 5 1 3 2 J2 1 5, 41
il N 83.6% + 4.2% (P < 0.01 vs IMQ+VAS); BH % 24

Table 1 Primer sequence used for real-time quantitative PCR. IL: Interleukin

Gene Forward primer (5'-3") Reverse primer (5'-3")
117a TTTAACTCCCTTGGCGCAAAA CTTTCCCTCCGCATTGACAC
117¢ CTCCTGCTTCTAGGCTGGTTG CCACCTGGCACTTCGAGTTAG
17 TGCTACTGTTGATGTTGGGAC AATGCCCTGGTTTTGGTTGAA
122 ATGAGTTTTTCCCTTATGGGGAC GCTGGAAGTTGGACACCTCAA
1123 ATGCTGGATTGCAGAGCAGTA ACGGGGCACATTATTTTTAGTCT
1136a CCACGTACATGGGAGTGCAA GGGAAGGCTGCAGACTCAAA

1136b
1i36g
Gapdh

AGATGGTATGGGTCCTGACTGG
GCAGGTGTGGATCTTTCGTAATCA
AGGTCGGTGTGAACGGATTTG

GCCCTCCATCTCAACACAGC
GCAGCAAAGTAGGGTGTCCA
TGTAGACCATGTAGTTGAGGTCA
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Figure 1 Topical application of LIDO alleviates IMQ-induced

symptoms. A: Representative images (left) and enlarged images
(right) of the gross appearance of the back skins of C57BL/6 mice
treated with 62.5 mg per day of VAS, LIDO, IMQ+VAS, IMQ+
LIDO and IMQ+CAL for 5 days. Scale bar = 5 mm; B: Changes in
PASI score of mice treated with VAS, LIDO, IMQ+VAS, IMQ+
LIDO and IMQ+CAL. n = 6, mean + SEM. P <0.01 vs VAS; *P <
0.01 vs IMQ+VAS. IMQ: Imiquimod; LIDO: Compound lidocaine
cream; CAL: Calcipotriol; VAS: Vaseline; PASI: Psoriasis area and

severity index

CAL 1] 2 3 [RAK IMQ 15 3 (138 J )= 38 52, i %08
35.0% + 6.8% (P < 0.01 vs IMQ+VAS); 5 BH 4 2 bh#5¢,
LIDO X} IMQ 5 3 1) 3 B¢ /2% 3 )2 iy 4 i 4 F AR T CAL
(P<0.01).
3 LIDO#IH IMQIFESHFTEE KCs 145

N TS LIDO X IMQ 5 5 13 f 2 KCs
A I e, R KA67 Fo g 6 P B H R X R 2
KCs MG FE AT TR0l . &5 SR B 3A s, K 26X 35
NEKE, Hd, Ki67 FHTE (Ki67") 41 il B A 4 %
I, T 41 S 4% # Hoechst e il 15 (i . VAS 413 J )2
Ki67 40 Ml &5 A 15.2% + 1.0%, T IMQ+VAS 4 % K¢
2 Ki67 41 i 5 b 38 i & 48.0% + 2.8%, 5 VAS 41 4]
b, BB ZE R (P <0.01); & 4%: 4% 5k LIDO A1

A
o
=
-
B 100
g- k%
o
~ 80.
£ 601 ° s
g &
":"’ 404 ## | oo
g &
3 204 m %0
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Figure 2 Topical application of LIDO improved IMQ-induced

acanthosis and inflammatory infiltration. A: Representative H&E
stained images (200x, left) and enlarged images (right) of the back
skins of C57BL/6J mice treated with VAS, LIDO, IMQ+VAS,
IMQ+LIDO and IMQ+CAL. The blue lines and the green triangles
indicate the thickness of epidermis and inflammatory cells, respec-
tively. Scale bar = 100 pm; B: Quantification of the epidermal
thickness of the back skins in mice treated with VAS, LIDO, IMQ+
VAS, IMQ+LIDO and IMQ+CAL. n = 6, mean + SEM. P < 0.01
vs VAS; “P <0.01 vs IMQ+VAS; ““P < 0.01 vs IMQ+CAL

CAL 77 5 ¥4 Ki67 4 i 5 L PR AR 2 28.1% + 2.1% Al
27.3% + 1.4%, 5 IMQ+VAS AL, EH B EZ R
(P<0.01), HHHAZ M ERAEE.
4 LIDO X IMQ %S R Bk 2A 47 A E F RIL MY
m

R 3 1 R AR R MR BB TL-23/1L-17 Bl & 98 0 [
¥ (IL-17.IL-22 1 IL-23 &), 1 KCs BRI {2 4 K 1
(IL-36a~ IL-36p A1 IL-36y 45) HE #E — 25 JBOK RAE M
ZU R, ARHE T — 2 5T LIDO X/ BB Bk
IMQ 5 5 1 2 i F 7 A I sg e o an & 4 BTz, AR
T VAS 21, IMQ fdi /N i B Bk H 23 b 111 7a 111 7111 7c
112211231136 1136b F1 1136g 1 mRNA 7K “F- 73 5] 4
T 79.76 + 8.51.8.62 + 3.13.2.35 + 0.18.3.28 + 0.70.
1.83 £ 0.32.25.21 + 6.06.9.09 + 2.69 Fll 8.69 + 1.94 %,
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Figure 3  Topical application of LIDO reduced IMQ-induced

keratinocytes (KCs) proliferation. A: Representative immunofluo-
rescent images (200x, left) and enlarged images (right) of the back
skins of C57BL/6J mice treated with VAS, LIDO, IMQ+VAS,
IMQ+LIDO and IMQ+CAL. The dashed lines define the epidermis
stratum. Ki67 positive (Ki67") KCs were stained with green. Nuclei
were stained with blue by Hoechst. Scale bar = 100 um; B: Quanti-
fication of the percentage of Ki67  KCs in total cells of epidermis
stratum in mice treated with VAS, LIDO, IMQ+VAS, IMQ+LIDO
and IMQ+CAL. n = 6, mean + SEM. P < 0.01 vs VAS; *P < 0.01
vs IMQ+VAS

=SB HA G2 5% (P < 0.01); LIDO Xf IMQ %5 &
[ 111 7a 11 7f 111 7¢ 1122 1123 < 1136a - 1136b F1 1136g [¥]
sk B R RAHIER (P <0.01 vs IMQ+VAS),
45 B0 H] T 98.2% + 0.8%- 93.8% + 4.2%- 74.0% +
15.3%64.1% * 5.6%-+90.3% + 11.0%-103.0% % 0.1%-
106.2% + 0.5% K 107.4% + 0.8%; [ 125 CAL %f IMQ
BN 7a 2117111 7¢ 1123 1136a - 1136b F 1136g (1) 54
S FRA R EMAHIER (P <0.01 vs IMQ+VAS), 4>
ST 93.2% £ 3.1%-74.6% + 9.7%94.0% = 8.5%-
112.2% + 17.5%- 102.5% + 0.5%. 106.2% + 1.6% %
102.4% + 0.8%, {H CAL X IMQ % S /) 1122 i 55 %
A2 AR I, 18 LIDO AT CAL A I7 4R 8 9 1
1R T 0 P 2251

A 1l17a E 1123
g 4007 *o* § 54 o
F 2 =
o o -
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Figure 4 Topical application of LIDO reduced IMQ-induced

inflammatory cytokines expression. Relative mRNA levels of ///7a
(A), 1117 (B), 1117c (C), 1122 (D), 1123 (E), 1136a (F), 1136b (G), and
1136g (H) in the back skins of C57BL/6 mice treated with VAS,
LIDO, IMQ+VAS, IMQ+LIDO and IMQ+CAL. n = 6, mean +
SEM. P <0.01 vs VAS; “P < 0.01 vs IMQ+VAS

g
AHITFEA FH IMQ 5 5 1 /s BRUER B i A Y, Jd i 2%
SALREAR o3 BRAZAY, 3R R J= KCs 386 58 K B2 ik 48 e
DRl - 08 S5 4 b, X R Bk S 1D J=) #5042k LIDO ¥R 97 4R
E%ﬁﬁ@&ﬂz%ﬁﬁiﬂ?m, H 5RHIE 2 CAL B R #E4T %)
o GERLRI, JBER K LIDO REWS BB 2 22 i IMQ 5
%E‘]/J\BB\%EE%*iE%\Eﬁ%&Hkﬁ@/}%{%\B%TEE%%
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B2 JZ K Cs 19 58 I ) 52 Jok E A 72 ik, HB T RCR
AT CAL. 1M H 5 ##R4K LIDO M) AR A R
SN o

A I PR i B R 8 9 36 97 T VA B 4 R T
TR R AR R I TR AR, Horh, R ERIT I 2
b R AR e IR T v, O B R AR O ) A BT
FEHE A 25 3 AT LU LR © BT R T
B2, il 22 4l 2 BhE I T 2 RIS E H
fiff (mitogen-activated protein kinase, MAPK) i& 4% [l
IL-14TL-6 25 5 PR -1~ [ 20 SR A B0 % 48 B A
JRy S L AL A A B A A Y AT i 2 i R R K 2
AN BN E IR SR, RS 2538 AT e 51 R 1 X
FAUSPL @ 4R D R, R =R, FEE S
KCs E4E4E 3R D k45 &, 00 KCs 1 58 I fie 17 H
I3k, TR PR K Cs 7 A B 28 PR 5, 28 171 FELAS AN B 7%
RH) G e S, 1 WA RSONE A B JER K ke, 4
VIR AR 5 () % T Tl 2 ol 4100 o) ), A e B ] e
WA K F «B #1412 [ (inhibitor of NF-xB, 1IxB) %
JA AW ) TNF-o/IL-17A XF KCs 12 % A8 P, {HAZ 3L
Bg;, @ 4 ARRZE, WAl 4L VT, AT LAHI I KCs 1 1
B, FEH BT 40 R0 S S AR 5% i, (LK B ok v
R TR, R —F IR 7 R0 BAS R R/
(I ER 9 18 9T 25 B W e I R AN B . LIDO J2 1l
B 259, AR08 % I B2 R 2 18 J& 64 #K LIDO,
FE IMQ 5 3 1/ B S o B Y B IRAS T R IR T
ROR, LT CAL 97 2, HAA R IA LIDO AR WA R
o A ESEIRIRIR, DLRI 2 R D 9 A3 B JR) PR 245 4E K
JER 2 THT F14) ) 8 182 FH 6 8 90 114 T 7 BT 7 H A AR K 11
I ERiz P

B 43 A A - 1 B R AR R AR 4 R
Y, 3K B 28 R B0 Ty B8 1) o508 BE % 5 W) B JER 1 A
RAS o I 30 48 A (35 AN g 85 Th2 BY 4 928 i
F A T BT RO R, T HL B8 R B Th7 28 4 2
B, IR B JER i 2 B A D e R B R T v 5
Ml BF 57 {4 FEL 37 B - I8 38 V1 (transient potential receptor
vallinoid 1, TRPV1) f 3zl 77 HOHUER T 55 & R B R
RFEIREY, A B, #f TRPV 0] LLIRE IMQ 55 5 (1)
HRE RE IR e s BB 76 4 3 3L 335 TRPV1 AT
JE 17195 44 % 7 i# 18 1.8 (voltage-gated sodium channels
1.8, Na,1.8) &5 #f 28 K A BE 9% & it CGRP, 1 754
AT H DCs 3 Ak, 1 110 9% 3 4R TL-23/1L-17 %l () £/ 5
FE G 5 R4 SR BRI St — B R T AR IR IR
AR BRI 8~ G b o JRI PR 24 18 3 4 1) VGSCs K
oF A R Jk 8% i A 8 T0 B % 7 M, AT R 4 R IR AR
[A e, LIDO X 3 8 95 136 7 R0CR T BE 5 H 0 ik

Na, 1.8 {85+ 22 7o I B A 5% . A Bt 78 % 3] LIDO
M A8 05 38 1 Bl I Uk TRPV L, 5 3/ BRURSE M 40
FET CGRPP”, % T LIDO %f Na 1.8 3£ & /1 (IC,, N
104 pmol-L™") 5 F TRPV1 (EC,, A 3.4 mmol-L )",
A VR ZH %5 I LIDO R #8973 1) 3 BEAE F 3 72 DA
Na, 1.8 AL VGSCs™ . B T8 4 22 76, VGSCs
HAE KCs RIE ., 1M Ki67 % 7 ot Yo € 45 T 3% W i
PR LIDO fgf% M i) IMQ 5 3 1) K ¢ 2 KCs M5, $2 7w
LIDO 7T fig Ji i 1 15 VGSCs M KCs 3856 . 4 i
I8, LIDO i 4 B 1 38 3 A4S 55 1@ i AT — s $0 1
FHBO, i 3 6 B R 71 i 485 4 I S 2 5 0 4R T o i AR
MR $EC>S, PR, BLLIDO SHARZR [ & R 25 18 97 4R
i BRI FR L W] BBV S 2 AN R
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— A LA W PR 259, B IR JR % 2K LIDO ] BE B A
TR HR I R — R SR

{1 BB A3 AN R A AL IS B 5
B S RBAT N, S8 AR 2 AT R SCHIRR I B AR S A2
B RE R AP SN = R e BN i N S L (
5.

FIFRRSE: A AR FE R AR 6ok

References

[1] Lebwohl M. Psoriasis [J]. Lancet, 2003, 361: 1197-1204.

[2] Krueger JG, Fretzin S, Suarez-Farinas M, et al. IL-17A is
essential for cell activation and inflammatory gene circuits in
subjects with psoriasis [J]. J Allergy Clin Immunol, 2012, 130:
145-154.¢9.

[3] Zaba LC, Fuentes-Duculan J, Eungdamrong NJ, et al. Psoriasis
is characterized by accumulation of immunostimulatory and
Th1/Th17 cell-polarizing myeloid dendritic cells [J]. J Invest
Dermatol, 2009, 129: 79-88.

[4] Hansel A, Gunther C, Ingwersen J, et al. Human slan (6-sulfo
LacNAc) dendritic cells are inflammatory dermal dendritic cells
in psoriasis and drive strong TH17/TH1 T-cell responses [J]. J
Allergy Clin Immunol, 2011, 127:787-794.e1-¢9.

[5] Ostrowski SM, Belkadi A, Loyd CM, et al. Cutaneous denerva-
tion of psoriasiform mouse skin improves acanthosis and inflam-
mation in a sensory neuropeptide-dependent manner [J]. J Invest
Dermatol, 2011, 131: 1530-1538.

[6] Roggenkamp D, Kopnick S, Stab F, et al. Epidermal nerve fibers
modulate keratinocyte growth via neuropeptide signaling in an
innervated skin model [J]. J Invest Dermatol, 2013, 133: 1620-
1628.



FEFUIRSE: 77 % 3L AR R T AR -+ 155

(8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

Klose CSN, Mahlakoiv T, Moeller JB, et al. The neuropeptide
neuromedin U stimulates innate lymphoid cells and type 2
inflammation [J]. Nature, 2017, 549: 282-286.

Caracas HC, Maciel JV, Martins PM, et al. The use of lidocaine
as an anti-inflammatory substance: a systematic review [J]. J
Dent, 2009, 37: 93-97.

Cruz FF, Rocco PR, Pelosi P. Anti-inflammatory properties of
anesthetic agents [J]. Crit Care, 2017, 21: 67.

Kim R, Kawai A, Wakisaka M, et al. Differences in immune
response to anesthetics used for day surgery versus hospitalization
surgery for breast cancer patients [J]. Clin Transl Med, 2017,
6:34.

Harrison DC, Collinsworth KA. Antiarrhythmic actions of
lidocaine [J]. Annu Rev Med, 1974, 25: 143-148.

Begec Z, Gulhas N, Toprak HI, et al. Comparison of the antibac-
terial activity of lidocaine 1% versus alkalinized lidocaine in
vitro [J]. Curr Ther Res Clin Exp, 2007, 68: 242-248.

Zhou D, Wang L, Cui Q, et al. Repositioning lidocaine as an anti-
cancer drug: the role beyond anesthesia [J]. Front Cell Dev Biol,
2020, 8: 565.

Perlman HH. Remission of psoriasis vulgaris from the use of
nerve-blocking agents [J]. Arch Dermatol Res, 1972, 105: 128-
129.

van der Fits L, Mourits S, Voerman JS, et al. Imiquimod-induced
psoriasis-like skin inflammation in mice is mediated via the IL-
23/IL-17 axis [J]. J Immunol, 2009, 182: 5836-5845.

Lowes MA, Suarez-Farinas M, Krueger JG. Immunology of
psoriasis [J]. Annu Rev Immunol, 2014, 32: 227-255.

Lebwohl MG, Tanghetti EA, Stein Gold L, et al. Fixed-combina-
tion halobetasol propionate and tazarotene in the treatment of
psoriasis: narrative review of mechanisms of action and therapeu-
tic benefits [J]. Dermatol Ther, 2021, 11: 1157-1174.

Castela E, Archier E, Devaux S, et al. Topical corticosteroids in
plaque psoriasis: a systematic review of risk of adrenal axis
suppression and skin atrophy [J]. J Eur Acad Dermatol Venereol,
2012, 26 Suppl 3: 47-51.

Uva L, Miguel D, Pinheiro C, et al. Mechanisms of action of
topical corticosteroids in psoriasis [J]. Int J Endocrinol, 2012,
2012:561018.

German B, Wei R, Hener P, et al. Disrupting the IL-36 and IL-23/
IL-17 loop underlies the efficacy of calcipotriol and cortico-
steroid therapy for psoriasis [J]. JCI Insight, 2019, 4: €123390.
Hu Y, Guo J, Yin L, et al. Tacrolimus inhibits TNF-alpha/IL-17A-

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

(33]

produced pro-inflammatory effect on human keratinocytes by
regulating IkappaBzeta [J]. Inflammation, 2020, 43: 692-700.
Wang Y, Li P, Zhang L, et al. Stress aggravates and prolongs
imiquimod-induced psoriasis-like epidermal hyperplasis and
IL-1beta/IL-23p40 production [J]. J Leukoc Biol, 2020, 108:
267-281.

Serhan N, Basso L, Sibilano R, et al. House dust mites activate
nociceptor-mast cell clusters to drive type 2 skin inflammation
[J]. Nat Immunol, 2019, 20: 1435-1443.

Cohen JA, Edwards TN, Liu AW, et al. Cutaneous TRPV1’
neurons trigger protective innate type 17 anticipatory immunity
[J]. Cell, 2019, 178: 919-932.¢14.

Kim S, Back SK, Na HS, et al. Capsaicin induces atopic dermatitis-
like manifestations through dysregulation of proteolytic system
and alteration of filaggrin processing in rats [J]. Exp Dermatol,
2018, 27: 332-339.

Riol-Blanco L, Ordovas-Montanes J, Perro M, et al. Nociceptive
sensory neurons drive interleukin-23-mediated psoriasiform skin
inflammation [J]. Nature, 2014, 510: 157-161.

Leffler A, Fischer MJ, Rehner D, et al. The vanilloid receptor
TRPV1 is activated and sensitized by local anesthetics in rodent
sensory neurons [J]. J Clin Invest, 2008, 118: 763-776.

Chevrier P, Vijayaragavan K, Chahine M. Differential modula-
tion of Navl.7 and Nav1.8 peripheral nerve sodium channels by
the local anesthetic lidocaine [J]. Br J Pharmacol, 2004, 142:
576-584.

Zhao P, Barr TP, Hou Q, et al. Voltage-gated sodium channel
expression in rat and human epidermal keratinocytes: evidence
for a role in pain [J]. Pain, 2008, 139: 90-105.

Sugiyama K, Muteki T. Local anesthetics depress the calcium
current of rat sensory neurons in culture [J]. Anesthesiology,
1994, 80: 1369-1378.

Brau ME, Nau C, Hempelmann G, et al. Local anesthetics
potently block a potential insensitive potassium channel in
myelinated nerve [J]. J Gen Physiol, 1995, 105: 485-505.
Kundu-Raychaudhuri S, Chen YJ, Wulff H, et al. Kv1.3 in
psoriatic disease: PAP-1, a small molecule inhibitor of Kv1.3 is
effective in the SCID mouse psoriasis--xenograft model [J]. J
Autoimmun, 2014, 55: 63-72.

Mars M, Neant I, Leclerc C, et al. Cavl.4 calcium channels
control cytokine production by human peripheral TH17 cells and
psoriatic skin-infiltrating T cells [J]. J Allergy Clin Immunol,
2022, 149: 1348-1357.



