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[ Abstract] Objective To explore the mechanism of Wnt5a on keratinocyte involved in the peripheral sensiti-
zation of complex regional pain syndrome type-I ( CRPS-I) by regulating the expression of MMP9, and search for
potential therapeutic strategies. Methods Cultured HaCaT cells were treated with oxygen glucose deprivation/re-
oxygenation (OGD/R). The early stage of mitochondrial damage and membrane potential changes after OGD/R
and the effects of Box5 (Wnt5a inhibitor) at different concentrations (20 pwmol/L, 40 pmol/L) on MMP9 were
explored. Adult male Sprague-Dawley rats were divided into Control group (n=8), CPIP group (n=8), Box5
(20) group (n=8) and Box5 (40) group (n=8). The rat chronic post-ischemia pain ( CPIP) model was es-
tablished to mimic the pathophysiological process of CRPS-I. Box5 (20) group and Box5 (40) group were
treated with intraplantar injection of 20 pmol/L and 40 wmol/L Box5 100 pL, respectively. The changes of me-
chanical withdrawal threshold and thermal withdrawal latency were measured within two weeks, and the skin in-
flammatory infiltration and keratosis were observed by HE staining. The expression of MMP9 was observed by im-
munofluorescence, and the levels of IL-13 and TNF-a in dorsal root ganglion of different groups were detected by

ELISA. Results

group under transmission electron microscope and the average fluorescence intensity of MMP9 was found to in-

Vitro experiment; After OGD/R treatment, the mitochondrial atrophy was observed in OGD/R

crease significantly (P<0.001). Compared with Control group, the mitochondrial membrane potential in OGD/R
group decreased significantly by JC- 1 detection (P =0.027). Compared with OGD/R group, only Box5 (40)
group had a statistically significant increase in mitochondrial membrane potential (P =0.046). Animal experi-
ment ; Behavioral tests showed that the mechanical pain threshold and thermal pain threshold of CPIP group were
significantly decreased at each time point (D1, D2, D4, D10, D14) (all P<0.05). HE staining indicated that
there was a large-scale infiltration of inflammatory cell in the dermis and excessive keratosis in the epidermis, and
the thickness of stratum granulosum and stratum spinosum increased significantly ( P < 0.001 ).
Immunofluorescence analysis showed that the expression of MMP9 in CPIP group was significantly increased
(P<0.001). Compared with CPIP group, the fluorescence intensity of MMP9 in Box5 (20) group (P=0.002)
and Box5 (40) group (P<0.001) were significantly decreased. ELISA results showed that the concentrations of
IL-1B (P=0.048) and TNF-a (P=0.002) in CPIP group were significantly increased. Compared with CPIP
group, the concentrations of 1L-18 (P=0.047) and TNF-a (P=0.047) were significantly decreased in Box5
(40) group. Conclusions Peripheral ischemia reperfusion injury leads to overexpression of MMP9 on keratino-
cytes, resulting in CRPS-I peripheral sensitization. Targeted inhibition of Wnt5a/MMP9 pathway can reverse pain
behavior in rat model of CPIP, thus providing a strategy for clinical treatment of chronic pain.
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4. Box5 (40) ZHAINME4L, OGD/R At R ST .
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) A KRS BAF (19 HaCaT 200 A JC-1 G
TAEW, TAMRGFRAE T 37 CHEH 20 min, ZJAE
£ 3~4 min (600xg, 4 C), HIJC-1 G5 mPvE T
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YO TR 4 1 B2 R KRB0 R, 53R T4 30 min,
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WFE B0 90 min [ IIZFEPLR 1gG (Alexa Fluor® 488)
(1 :500) F11l#Pr e 1gG ( Alexa Fluor® 594)
(1:500) 7, PBS ¥k 3 ¥k, & DAPI # F 7| #t
IS RTA T &l U =< (E L
1.3.5 HE J¢f5,

7E D14 B[R] s BRI R BRUOTH L Ab 38, PR R
SRR, AR OB T B K, —H
RN, TR Y IR, HE Y )5 BE R
W, BT WA T,
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FHHUA A9 PBS #f % DRG 4140, fin A AR 2
ity 1 ) K e IR A S, EVK BRSO S KW
5000xg & 0> 5~ 10 min, HCEERM, bR e S FL&
TNAS [ BE (AR v i 50 L, BEAAL Ao AT 0 21

2150 L, REFLIMA AR i 5010 P 6 B 10 A A I Bt
K100 pL, HHEBREE L, 37 CHEHEF
60 min/ AL VE M350 pLIf#FE 1 min, HE
Vel 5 Wk, AL A B 9 9 G F 1S min,
INAZ AR W 50 WL J5 76 450 nm K Ak I 52 4% LAY
OD {EI 115540 I 4L 8Lk B
1.4 ZitFaE

K SPSS # A (Chicago, IL, USA) #Ef74iit
224381, I H Graphpad prism 9 2K EVEE A BRE 55
FEA IR A BT PR A B e bt 22 2R, 241
[ Fe sk B TR R O 22 430 B, 4 8] PR P LG B 3k
LSD-t £ 55, DL P<0.05 HZEFHAGITFE X,

2 #R

2.1 HaCaT 41} OGD/R /& MMP9 ®ix 3k,

it A KRAS R HaCaT 40 EEF T 50 42 S Ok 85
FREAL 3 h, SXTIEAIAHEL, OGD/R 41 MMP9 %%
SRIE W E I (P<0.001); 5 OGD/R 4AHLL, Box5
(20) 4 (P=0.002) } Box5 (40) #H (P<0.001)
MMPO AHXS 98 08 B 34 1 2 R, R [A) VR B WntSa 417
w2 e ege it 3L (P=0.320), WK1,

B 1 HaCaT 4iffl OGD/R J5 AL M FOE A0 MMP9 k25 fk (AR =20 pm, x20)
Fig. 1 MMP9 expression in different treatment groups after OGD/R in HaCaT cells (scale=20 pm, x20)
OGD/R (oxygen-glucose deprivation/reoxygenation ) ; ARG/ B A
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2.2 Box5 ¥ HaCaT ZHffl OGD/R JZ& k=M

75 5 L 8% R W %¢ HaCaT 408 OGD/R J5 B9
IRA R W] 22 45, SRR IS K A TR A S5 &L .
JC-1 RN HE R 7, 5 X E4L#H L, OGD/R
gk DB B E I (P=0.027), $EREHL
KB H A R, 5 OGD/R ZHAH L, Box5 (40) 4
SRR A AT B, Z2REASIT¥EX
(P=0.046), WK 2,
2.3 KR CPIP BITAEKE

XA A b, CPIP 4l K BUAR J5 45 i 8] A5

B 2 Wnisa M7 Box5 XF HaCaT 4 2k i 5 mi

(D1, D2, D4, D10, D14) ML IR B 14 1B
HY B EFAM (P ¥<0.05); 5 CPIP 44 L,
Box5 (40) 411E D4 I D14 W a) & WL G 29 18 ok 3%
HBASH¥25% (P<0.05), £ D4, D10 1 D14 i}
) 5 P BB 2 BT (P<0.05), Box5 (20) 41
55 Box5 (40) ZH7E DA Fll D14 i8] AL B IR 1 2%
SEA GRS, 0P ] TE S B ] T
2R, K3,
2.4 CPIPREERFE HE LR EEXNLEE

D14 [ [H] SRR, ARFER BRITIBO HR R e kA 7

A BB T OGD/R AHLAAZEL I (AR =500 nm) ; B. JC-1 Y& AL 728k (FRR =20 pm, x20)
Fig. 2 The effect of Wnt5a inhibitor Box5 on the mitochondria of HaCaT cells

A. Mitochondrial atrophy in OGD/R group under transmission electron microscopy (scale=500 nm) ; B. Mitochondrial membrane po-

tential in each group by JC-1 detection (scale=20 pum, x20)

OGD/R: [l 1
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B3 KMERGRER (A) BEBERRMIT AL (B)

Fig. 3 Drug administration process diagram for rat modeling (A) and pain behavioral changes after modeling (B)

CPIP (chronic postischemia pain) ; 12PEBLMLEER ; SXTHRA L, "P<0.05; 5 CPIP 41tb4:, *P<0.05
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PER A RREAL, R ERIRER LM AR C R’
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B 4 CPIP SRR HE Qe RGP AL (x20)
A REUB R HE Jetts B, RBUS AR BRI R A (AR =20 pm)
Fig. 4 HE staining and immunofluorescence staining results of the affected foot epidermis after CPIP (x20)

A. HE staining of the affected foot epidermis in rats; B. Immunofluorescence staining of rat foot epidermis (scale=20 pm)

CPIP; [A)[E 3
4_0 r ), P=OO4-7 4_0 _ P=0019
P=0.048 P=0.002 P=0.047
- 80F ~ ok
=
B 20F T o0 T
£ 5
= 10- E 10F
4] 1 1 0 1 1
papice:] CPIPH Box5(20)4H Box5(40)4H papice:] CPIPH Box5(20)4H Box5(40)4H

B 5 KR CPIP J5 DRG A IL- 18, TNF-a /K27
Fig. 5 Level of IL-1B and TNF- a for DRG in rats after CPIP
CPIP: [A][A3
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