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BT R AR P ARMLE . ik 32 ASD K AMAMS, AR F R, AW, fEafefamia, HH8 72, 4
A, EEAATART A R F AL RABLEIHE CCIER, BF RAREELFHERITLEIL, #E
METMAARGEF4EIAR, RAFEHESEASHTMNERAT “2P” RFEEHBE, EASN. A
F2Hz, HX10min, F 8 1R; MBS S aE E P 4 10 mehkg T /IR 40 1 FLET 7)K% 2R & MR E 4,
FH1R; BFRAGEAMFTERSHAMRAGINRE R E, WELSEXREBETAELES 3, 7. 10, 14K
K BRI G B (MWT) Fe#hs 2 RSFHEKE (PWL); RAEHCENR LT ZFGELEL, ME
R ABRFABMAELAR, T H gratiofll; RO RPEELMNRAMAME A B THESEREST1 (Iba-1),
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fil A% 3 , I ER JRRE SN R 451405 5 M2 TR0 3 ek
BRI/ 210 (IL-10) 2840 46 P 7 Il %t s
SN SIS F A A SUESE . 1L-10/8-
WHERK (B-EP) 38 Bl UE 522 5 M2 B/ i 5 41 i
T NPP (95 BEUERE 0 AW ST LA/ J5T 200 i A
YT L, WA T NPP B 00, I
FF M2 R/ 540 T 9 TL-10/B-EP 38 AR R 4
EIRYT NPP (R FHLH, g “Zh” X
1RYT NPP HEHERL AR . A0 8 i i e 2l
KA I s B b P B 25 5 B2 Be AR TS D ot i, it
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1 #R5H%
1.1 &4

T MM SD KR 32 1, 6~8 JHik, MRt
180~200g, H i HESC S A IR Rl 8t 52
55 S WVF AT E S SCXK (1) 2022-0009, #4585 H
TSR L v R 25 K2 e BH P PR 45 2 B 5K
By, mFEEBRAREK, FIEASEEE
(24+1) °C, {BJEF (55+5) %. 12h/12 W BRI,
1.2 EZEZEXANEMNSE

BTSA S ERA ST 1 (Ibal, #it5
YT5640) . CD206 (Hit5 YM4765) . IL-10 (#t*5
YT5138) $itfk, FEHE ImmunoWay /A Fl; B-EPHi{A
BIRE R R (POMC) ik (L5 HY-P81874) . K
W/ E (L5 HY17412), EE MCE/ZAH; CD68
Puik (41t ab283656), HilE Abcam /A H]; RIPA %
fit e (41t5 WB0102) . BCA % H & #ikil & (it
5 WB2123) . SDS-PAGE #¢ i it & 5% & (L5
WB0130) . SDS# [ EAEZE M (4L WB0133) |
ECLEB# AT & (IS WB0164) . —HifiBm
(fit%5 WB0158) . —HiMi Bk (4it5 WB0159) . #t
P (41E5 WB0161) . GAPDH 444 (41t5- WB0197) .
HRPFRiCH bt/ R — 5 (A5 WB0177/WB0176) ,
R AE YR A RA R BBEER (S
G1102), B FELE R YR A RA A ki
(Hit5 18456) , At HEME AR ARAR; A
1 (FtE+5- 10000418) . Jo7K £ P (4t 100092183) |
FEEIR =40 (4IL5 10019408) , [ 24 8 A k244K 571
HBRA A B (#5 02624-AB), SPIZATH];
HIREY (5 203580), Sigma/Al.

B E IS (Ll Rtk =7 F S I A PR

A, M5 4-0) 5 /NRIEE HEVKRE (145 165-8001) .
INFRIBLENRE (H95170-3930), Bio-Rad A Hl; M
WM AR (TR 2 AE R A IR A F], B
JY88-11); HmHERIRENLHL (B5 JFresco2l) |
WK AR Y (75 MutiskanTM GO), Thermo 2
Al RPEENIB R R G (Tanon A H], 145 4600) ;
H, T HLA IR AL (15 ALMEMO 2450) . 4@ 534
s (K15390), IITC/Life Science A ] ; F&
AR AR 25 (Novel 2471, H15 Pliance-
X 32 Expert); & T B AksE  (Hitachi A7, B
5 HT7800/HT7700) ,
1.3 BARH &N

A A A A AR (CCL) S22
NPP #5727 — 1 AHIFGE RIR FH 2R 7R 3 28 7 s o
KPR 5 ] 1% SCES T 244 3. 5 m/kg JI5 16 3 55K
B, TEMCE T AT e BT ks Bk b
I B 28 1B — 3k WLIE] B AT 4T 43 B ILIAL 5 ol FH 4%
FEAHETEILA L, IR B 5o s Ak i i 2 5 o il
TR URLAE, oo 2R A B ph e Tl
IZULIE /1 4-0 85 ) F R e AR B A28 RIS 1 mm
WeFT 34 T4, DLESFLIRF ML B Ay e I o
) I e U EZ B | R R L S R o S W e R R A =g
2 PN NSNEZAER . AR 3R
AR (BRI, 7)), BREk. Bx4
Jei AR AP B G A 3 RS 1 0y 1) 0 s A
1.4 S@RTHu*x
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TRIUBOIER T B i [ g 18 KR, SRHFEZE
RSl Z g T b JUTHEEREL, JE
J15 N, B2 Hz, K 10 min, & H 1K, %4
IGIT 10K BHIBT2H 5 4fE S i 0] [7] 26 4% 10 me/kg T
/1N 8 JET 248 e L I S50 K P R MR s g, R H 1K
T AR GBI AT 5 HE AR TS [ 2 .
1.5 #%mdstcs ik
151 &mATHF K KAV 5 RE
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B 2 A 2 AT IR, TSR R
BB s BB IR R 65 °C, 20 s H 3h )
Wi, LAB7 IRV o dEAEHTIEA T P U o I OT
P REEL, MNRAZ ATZELE 3 R R FUE T 20 emx
10 emx20 cm B4 HLBE 58 58 Hh 18 W A5 2 he BRIRIE
2 IR R A B Y PR BE 30 min. A S f I 1
1750, HEBR e/ IMECFI B B, AR A% 3 Yl i 1)
AR RS

1.5.2 #Hesben LN E2Bs &E—IKIHE
FTH2hJE, B4 RHMEVECTEREER3 H
L, 1% B HC 280 3. 5 mizkg I8 s vE ST BRBE I, ARF
ENF ok, PR EOR AN A B 2B 0505 1 F 5 mm
e SRR 1% MR [ . L BEAREE K . B
R SR et . JE/K BRI A B K G A3 . 60 °C
PR BR Ao VIR TR 60~80 nm, 2% il B2 #l it Al £
P VA VRRE G 4 (7, 8 ming 70% £ T FILER 4l 7K W Bk 5
2. 6% MBS AT e — ALY 6 8 min; #4lik
B WY, SR TEER, SRR
B N Image J 2. 0 A4 =5l 28 HAE AN
ARELTYE D EHAE, 5 gratiofd, g-ratio (H=4l1%¢ H
RIGBELTAERM AR, g-ratio fEBCHERGHH

1.5.3 B G APt k4 A4 A Iba-1. CD68.
CD206. TL-10, POMC & & &5 HUH B K07
AN BE TS £ 418U A RIPA L5 9% 5 BT S &) 3 412
I F, SR BCAEMEEAWE; A LS
M, 95 CRtR ALtk LREE MR Ik . BRI
), —FiTba-1 (1:1000). CD68 (1 :1000) .

CD206 (1:1000) . TL-10 (1 :500) . POMC (1
1000) . GAPDH (1 :2000), 4 ‘Cid#; IXTBST ¥
B3V, AR 10 ming JT 40 (1:2000) ZEiEH%
JRFE 1 h, VB3R, B 10 min, B5. MR,
N Tmage J 2. 0 84450 B 45 K BEAEL
1.6 %Zit¥iix

¥ J SPSS 22. 0 Fl1 Graph prism 9. 0 % {4 %) % 9
AT T AR, T E R RHART A EASS LL
Babrifize (xxs) Kon, FEFEZHBILERM
AR ZET7 22081, WAL SR T LSD ¥ T A
F5 3 Z A ] R ] Welch T 8L F ARG S, W 4H 18] e
B % A Dunnett’s T°¥: . P<<0.05 BnERARIT#
B

2 R

2.1 BAXFRF B MWT i

FR, ERATALLE MWT 22 3 LS4 &
L (P>0.05) . SERFARLE A LR, BrEHK
MR 14 KA, HRASHRBREERSE 3, 7.
10, 14 KB MWT AL (P<0.05). SR [H
BFla) b, HEEAH KBRAEERS 10, 14 REFMWT
ThE, BHW SRS 7, 10, 14 REF MWT 7RI+
f (P<0.05). SHfEszdl R ml thie, BHWT4LTE
WERIEE T, 10, 14 KB MWT FHE (P<0.05).
2.2 AR R RE A A PWL HL4

FooR, EAFTAALE PWL 22 3 4 H 2 X
(P>0.05). ST ARYLE IR i, B BH KT i
B 10, 14 Kb, HARSHARRAERSE 3, 7.

R BHREAIE G R L S B LA

Table 1 Comparison of mechanical paw withdrawal thresholds in rats at different time points across groups (g, x+s)
415 B AR TR 3R MR T R TR 10K TR 14K
i FARLH 8 47. 4543, 25 44, 72+2.92 47.98+3.92 46. 00=4. 28 45.77+4.28
AL 8 46.42+2. 16 22. 62+2. 28" 22. 34+2. 69 22. 86+1. 87" 25. 44+2. 90"
fjiec] 8 44. 66+2. 81 22.40+1. 92 25.33+3. 17 29. 5943, 474 ¥ 37.29+3. 414 Y
RELMT2H 8 46.73+2. 62 23.42+2. 91" 33,753,214 ¢ 38. 064, 12 ) 45.52+4.21" ¢
H: a) SERFARMARBELLE, P<0.05; b) SERIARNELE, P<0.05; ¢) SEE4LFEmRE L, P<0.05,
F2 R ERNIR BB S S vE R s
Table 2 Comparison of thermal paw withdrawal latencies in rats at different time points across groups (s, Xx+s)
45 AL TEASHT 3R AT R A 10K TR 14 K
i FARLH 8 10. 93+0. 79 9.65+1. 14 9.83+1.26 10. 06+0. 99 10. 65+1. 02
AL 8 10. 45+0. 78 6. 15+0. 75" 6. 030, 48" 6. 42+0. 82 6. 18+0. 74"
fjiec] 8 11. 03+0. 95 6.29+1. 16" 6. 96+0. 90" 7. 680. 874 8. 85+0. 77" "
RELMT2H 8 10. 84+1. 30 5.90+0. 78" 7.53+0. 959 8. 90+0. 84" < 9. 67+0. 85"

e oa) SERFARYIFRE E, P<0.05; b) S B L, P<0.05; o) S4B, P<0.05,
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10, 14 KB PWLIFEAL (P<0.05). SR [H]
BFIE] A, HESE2H KB FE GBS 10, 14 KIS PWL
Fh, PHWrH eGSR 7, 10, 14 KA PWLIN &
(P<0.05). S lmlmha) ek, BH W 7e i 5
10 KB PWLFHE (P<0.05),
2.3 ZMKRAFAZEH AL R LR

F 3R, BRY gratio (AL TR FARYL (P<
0.01); HEEZHFBHWIZH g-ratio = TALRIZ (P<
0.05); HEZA FIBHWrZH g-ratio {H LA, 225 40
R (P>0.05).

F3 KRR ILZE g-ratio [H LI

Table 3 Comparison of g-ratio values of sciatic nerve

in rats across groups (x+s)
21 AL g-ratio
i FARLH 3 0. 6620. 06
LA ZH 3 0. 38+0. 14"
Hregma 3 0. 54=0. 1"
BELWT 20 3 0.58+0. 11"

0 a) SITARANE, P<0.01; b) SEIIZ R, P<0.05,
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1000 ’ X
X p S

30

8
<)

2\
LY

Bl 1w, BFERABERESEEE . BARNIE
MBS BUR . WSHED; BIRLA AT LA
ARG . AR B mE Bk, AR ] R sl AR )2
B WEEAIBER IR AR . BEIRLTE, U2
IREE . WA TS, A LB A LB 2 R A A
SITCAAHIN] . BEIRIBLE , U2 RECE . WA,
2.4 ZAKRAARMAMHE A Iba-1. CD68. CD206,
IL-10. POMC % & 7K-F rb 3z

Fam, SERFRALE, ALK FARMNE
B8 1F f Iba-1. CD68 & H /K FFH & (P<<0.05),
CD206. 1L-10. POMC & /K V-2 R g it2= 8 X
(P>0.05); SEIRIZH LA, 2 41 I RH W 2 KRR
Iba-1. CD68TK IR, #EE41CD206, IL-10. POMC
FEHKET R, BHK4 CD206 55 K FE R (P<
0.05); SHEEALE, PHKZ K Iba-1. CD68.
CD206. IL-10, POMC & /K FH AL (P<<0.05).
2 1R BRI B85 /1 5 Tba-1. CD68. CD206.,
IL-10, POMC & LUk E LI 2.

BRTFARH HRETIEH
TE: PR EL @ SRR 7R A 22 A 2

B A LR A B R 2] 250 O i B D 4 2R

Figure I Transmission electron microscopy results of sciatic nerve morphology in rats across groups

R4 FARFARMAFEL M ba-1. CD68. CD206, IL-10. POMC # K 4%
Table 4 Comparison of Iba-1, CD68, CD206, IL-10, and B-EP protein levels in the dorsal horn of the spinal cord

on the operated side in rats across groups

(/B-actin, x+s)

20 51 LB Iba-1 CD68 CD206 IL-10 POMC
BFAL 8 0. 35+0. 09 0.29+0. 07 0.31x0. 12 0. 20+0. 06 0.35+0. 13
k| 8 1. 2020. 19V 1.350. 16" 0. 4320. 09 0.36=0. 11 0. 3920. 20
(i 8 0. 69+0. 13" 0. 98+0. 14" 0. 96+0. 14" 0.92+0. 17" 0.95+0. 23"
FEL W 2H 8 0. 32+0. 08" 0.30+0. 07" 0. 270. 06" 0. 3720. 127 0. 35+0. 127

s Iba-l, B FARZEAERIE T 1; 1IL-10, HAIMANZ10; POMC, B2 pz 2
a) SEFARLLIE, P<0.05; b) SHEEL A, P<0.05; ¢) SiEE4HI, P<0.05.
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B AR L MBI LH S BELT AL
Tba-1 e SIS S o 15 kDa

CD68 -—-.. ~ = 100kDa

CD206 ~--— 170 kDa
1L-10 — - s 20 kD

POMC st S SR e 29KkD
B-actin M. SR SN s, 42 kDa
1 Tba-1, BFELEIENLATF 15 1IL-10, HZARIEAF 10;
POMC, Bl R 3 i
B2 AHKEARMBRES AT Iba-1, CD68, CD206 .
IL-10, POMC %K 4 L7k %]
Figure 2 Western Blotting results of Iha-1, CD68,
CD206, IL-10, and POMC protein levels in the dorsal horn

of the spinal cord on the operated side in rats across groups
3 iFig

EII IR, R AEZER AT A
AT T (EREELE - EEEER) hidsk
CPRIERFNAR, DLZEaEItRs, SUERE, S ch
W, RS, FHAY%, LBz R, B
R, DIBUREZ M, HERTE”, il 7 ifEEik
JEE BLAT gm0 . TH AR EES sk, NG
FEW CORNENRT TR E . (R - IR
MFGE PR3, PHEZ, iz - Lhd
Hgg, WRTIE”, sREAN TR ER . 2% K%
SEUN PR IS AT IHEEIRIT . HANER RIHLTE
(@ HEsc) IR “AMAE, A R
SEANT, FRH T HEE CRMRIGIET IR, &
R RIS, RE S s AR M
o CRIX - Z2fk) #h: “BE 2 REZ kK, - H
SCE . ET, FECE, R, A, HIE
MIENZEAR TSN, BN, e, 78St e
BET AT, Hrhprdk “HErh BiZEdo, aErh
PR “gefkfrat, FIGETT R, ZhorT 1T
BITE . ML OB BRI, TREIRIGIRIG T Ak
(ER U RIE 9 A A

AL R W, HEERE “Zrh” /TR E
Fh BT CCLg L R B MWT M PWL AL, 7R
fegr “Zeh” S0 NPP R 6 o fORNE & L
AR EITR . ARG WSS B 4 AT el CCLiE
BEFEM AR IS, WE TR gratiofd, X5
TERFGRES R 1 —8, A EUCE At T
U

We B BUR LG E 2%, A 055 Bon KL T
NPP A B E HEWMER " it
AT ECEBE/ NI A A, 3 AR /N B A A 3
R SR Z | BIRIRTRAS R R tEhRid
P g . S EE R R 1 R IA NG 2 A MR At A
TR 2 L /N AN M B S 5 6 NPP A B
TR A AR T TR AR Y /N R T 4 AT ML A
M2 FRh AL, Hoh M1 AU R . M2 BB 48 . TE A
PR AR T, /NS o A i T e T v 4 R
fil 2 1 CD206 [ 235, #fb h M2 78 1 M2 Bl/)
iz J5 240 0 3 A TL-10 1 TGF-B 25471 48 ml o 25 1
PR TR R R RN, IR G 44
(CH R EZDTw O = W T E i VE R 2P b I
FRVER 7 ARBFSEAE R AL, CCLEAR T SR M
B RETT A/ T AN AR 5 Tba-1 8 (1 & & B 35 T
L e —E R LG, RS
“ZErh R BN 5 I R /N R T A B T
oA o [l I A5E 780 20 R BROR U5 45 1 CD68 4 11
B Th e, A AT S R ORI BE T A
CD68 F [ & i FH M CD206 2 1 & i, R s
“Zeh” CREAA OAAE AN BN 1L, B0
M1 AL . PRI M2 R A, R BE LY fA 12
9 AT Rl b i & 4 BRIV

B-EP & —Fh YRR 2 i, vaEd S
- B R 2 ARy S G SE B P A R AN R B, 18
A 38 Ao O R K R R T X - S R R - BT
£ AT A0 22 Ge B 15 A R el A . B
TS TL-10 W38 11 3755/t 40 i 32 55 B-EP & #E1
JEVE . T TS B-EP RN B fE % o8 A BH
W TL-10 PR AN, TIE S5 82 1 TL-10 Y80 1R
FHH B-EP /5, TL-10/B-EP i J 2 18 45 45 6 v X
BURMEEREZ— " BRAMFT Y s, i
ST o T NPP AR K BRI . R B LR 4148
JCF Bl v B-EP 5 22 I HE (] 43 28 9 RE A8 3 I
B IL-10 & B R R IEH . AR a8 R s,
R ORI E T E CCLK RO A BE 15 A
IL-10 1 B-EP Hij{& POMC 2 1 & &, #RifiE “&
B RO 5 TR TL-10 fl B-EP E A & A
Koo AT HE— A S SR B N R T A0 G b S
IL-10. B-EPEIKMLEHR, AR5 RHAKAEA R
Wi /NS B AR i 3R TR T, 45 SR A CCl
TR S B A 2 BRME IR AT IR i . DI,
5T A UESOK AP 2R BHIBT AT S B0 i Tha-1. CD68 il
CD206 7 1 B @ FRAIG, 10 B K 1A 24 R BH T3 4 1 4
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B /IN BT AN BTG A AH S B I AR RN 5 B
ST & I BEL B 26 TL-10 F1 POMC 4& (/K F B & K T
WS, UESCHE S LT R4/ T 4 i T b 2
HETL-10 F1 B-EP 2 [ 33K 1M & H4 B0V .

gE LRk, MR “Zrh” AT 3
FEL R 245005 T B0 T et B, A 1A Bl 2 515
52, FLHLHI AT A8 5 o B il e S A s Ak, i
Hom M1 AR AL fR I ) M2 AU AR, O /N
JET 240 f TL-10/B-EP 38 [ AH G . ARWFST R AEMEZHE
P BE A AL, A HEEIARYT NPPAR LS FAEY)
SRR, fnifEsyris @A A sk
RN BRLENE . SRTTABFFEAXS IL-10/8-EP
5 A DG B (1 R AT, AR T i — 2
AR R IL-10/B-EP 18 % 09 v REVE FIHLHI
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Effect of Tuina at "Weizhong (BL 40)" on Spinal Microglial Activation-related Proteins and the IL-10/3-EP
Pathway in a Rat Model of Chronic Sciatic Nerve Compression Injury
ZHANG Tianwei'?, LYU Xianggian®, XING Yani’, ZHU Liuchen’, ZHU Qingguang'*, KONG Lingjun’,
CHENG Yanbin'*, YAN Zhen', SUN Wuquan', FANG Min"**, WU Zhiwei'*
1. Yueyang Hospital of Integrated Traditional Chinese and Western Medicine, Shanghai University of Traditional Chinese Medicine,
Shanghai, 200437; 2. School of Acupucture-Moxibustion and Tuina, Shanghai University of Traditional Chinese Medicine; 3. School
of Traditional Chinese Medicine, Shanghai University of Traditional Chinese Medicine; 4. Institute of Tuina, Shanghai Academy of
Traditional Chinese Medicine; 5. Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese Medicine
ABSTRACT Objective To investigate the analgesic effect of Tuina at the "Weizhong (BL 40)" on neuropathic
pain in a rat model of chronic constriction injury (CCI) of the sciatic nerve and its potential central spinal mecha-
nisms. Methods Thirty-two Sprague-Dawley rats were randomly divided into four groups (8 rats in each group) ,
sham-operated group, model group, Tuina group, and blockade group. The CCI model was established in the model
group, Tuina group, and the blockade group by ligating the sciatic nerve with catgut, while the sham-operated group
underwent only sciatic nerve exposure without ligation. From postoperative day 4 to day 14, rats in the Tuina group
and the blockade group received Tuina manipulation at the "Weizhong (BL 40)" using a dynamic pressure distribu-
tion measurement system (5 N pressure, 2 Hz frequency, 10 min per session, once daily). The blockade group also
received intraperitoneal injections of the microglial inhibitor minocycline (10 mg/kg) once daily. The sham-operated
and the model group underwent the same handling and fixation as the Tuina group without actual Tuina. Mechanical
withdrawal threshold (MWT) and paw withdrawal latency (PWL) were measured before surgery and on day 3, 7, 10,
and 14 post-surgery. Transmission electron microscopy was used to evaluate sciatic nerve injury and repair, measur-
ing axon diameter and total myelinated fiber diameter to calculate the g-ratio. Western Blotting was performed to detect
the protein levels of ionized calcium-binding adapter molecule 1 (Iba-1), CD206, CD68, interleukin-10 (IL.-10) ,
and B -endorphin (B-EP) precursor pro-opiomelanocortin (POMC) in the ipsilateral spinal dorsal horn. Results
Compared with the sham-operated group, the model group showed significantly reduced MWT and PWL on day
3,7, 10, and 14 (P<<0.01). Compared with the model group, the Tuina group and the blockade group showed
increased MWT and PWL on day 10 and 14 (P<<0. 05). Compared with the Tuina group, the blockade group exhibited
higher MWT on day 7, 10, and 14, and higher PWL on day 10 (P<<0.05). Sciatic nerve pathological morphology
revealed intact and well-structured myelin in the sham-operated group, while the model group exhibited myelin col-
lapse, distortion, and myelin ovoid formation. The Tuina group displayed partially irregular myelin with occasional
myelin collapse, whereas the blockade group exhibited partial myelin irregularities and phospholipid shedding.
Compared with the sham-operated group, the model group showed a decreased g-ratio and increased levels of Iba-1
and CD68 in the spinal dorsal horn (P<<0. 05 or P<<0.01). Compared with the model group, the Tuina group and
the blockade group exhibited an increased g-ratio and reduced Iba-1 and CD68 levels. Additionally, the Tuina
group showed elevated levels of CD206, 11.-10, and POMC, whereas the blockade group had decreased CD206 levels
(P<<0.05). Conclusion Tuina at "Weizhong (BL 40)" alleviates neuropathic pain in CCI rats, potentially by
regulating microglial activation in the spinal cord, inhibiting M1 polarization while promoting M2 polarization, and
activating the 1L.-10/B-EP pathway to exert analgesic effects.
Keywords neuropathic pain; Tuina; Weizhong (BL 40) ; spinal cord; microglia; interleukin-10; B-endorphin
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