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HE. B ZIXKBFORBEREE, WRTEALANAMERNET AT EARMEL M
(MHC I )9 &2 TALHE L. F73E Mk SD KR 33 R, M4 4 4 48 (Naive 28, n=9) & F K £8(Sham 4,
n=12)Fe B R AR FRR L, n=12), ‘B LA 0 R 69 B Mk P 4 Walker 256 SUARSE 4w e, Sham 41 7E 44
AEHRAR D-Hanks %2 . TF K3 1 RAF KRG 3.7.10 4= 14 d 4 8 von-Frey £ & F KA &9 Huk 45 N 5
A TFARE 14d REEE(n=9)8 Ly~ Ls 9 M B RATZY & 3 R K Ko TR ZFAFRAME A —HBRR
BWEG R, R A& G LI ik (Western blot)#m MHC I 49 TALH L ; TF K5 14d % B FE£# 2 Sham
2 (n=3)Fe BB AA(n=3) KK, B L~Ls 89 &M FRAY 2T BA4EL %, KA I AT &L
MHCI ¥ Z W ANBE S ZAfe EEMPG X Z, R FRITEZARRGIMEINBL, £2F L5075
B RRRAAERTBEABEAEST 7dERAMMEEEEAK, 2758 %75 FL(P<0.05), B2 F4&T Naive
W, 2 FAGTFEL(P<0.05), £HEFEHXEE BT MHC I £ ik T 54842 Y 69 T 2 29 i ; Bl i Western blot
EFEFRRINEERAY MHC I A K+ 2% % T Naive 41, Sham AT 4L 2 F A%t F &L, &it &
T K R WARAY 2 69 MHC T £ A A &, TR AL B 4 09 5P B 81k

EgEE . BRER; TARAZY 2 2msmE S 1 sh A s

FESES: R-332 MEARIRAD: A

Expression of major histocompatibility class II in spinal dorsal
root ganglions of rats with cancerous bone pain

Ming Li*, Wei-guo Gen?, Wen-ming Liu®
(1. Department of Nursing, Dongying People’s Hospital, Dongying, Shandong 257091, China;
2. Children Hospital of Dongying, Dongying, Shandong 257091, China; 3. Department of
Burn and Aesthetic Plastic, the Affiliated Hospital, Binzhou Medical University,
Binzhou, Shandong 256603, China)

Abstract: Objective To investigate the changes in the expression level of major histocompatibility class II
(MHC II) in spinal dorsal root ganglions of rats with cancerous bone pain (CBP). Methods Thirty-three adult virgin
female Sprague-Dawley rats weighing 200-220 g, were randomly divided into three groups: naive group (n = 9), sham
group (n = 12), and CBP group (n = 12). Walker 256 rat mammary carcinoma cells were inoculated into the right
tibial medullary canal to establish a CBP model, whereas the same volume of D-Hanks solution was injected in the
sham group. Mechanical paw withdrawal threshold (MPWT) was examined 1 day before and 3, 7, 10 and 14 days
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after surgery using calibrated von-Frey filaments applied to the center of ipsilateral hind paw. The L3-L5 ipsilateral

dorsal root ganglions (DRGs) were collected 14 days after surgery to test the expression level of MHC 1I by Western

blot and immunofluorescent staining. Results The MPWT was not significantly different among the three groups

before operation. In the CBP group the MPWT significantly decreased on the 7th day after surgery (P < 0.05), and

was significantly lower than that of the naive group (P < 0.05). The immunofluorescent staining identified that MHC

I was dominantly expressed by satellite cells in the DRGs of the CBP rats. Furthermore, Western blot results

showed that expression level of MHC I was significantly increased in the CBP group, but not in the sham group, as

compared with the naive group. Conclusions The changes in the expression level of MHC I in satellite cells of

DRGs may be involved in the development of peripheral sensitivity under CBP.

Keywords: cancerous bone pain; dorsal root ganglion; major histocompatibility class II; peripheral sensitivity

2015 AFEFR [ BTG A AE S 429.2 T ), 1
Hh it 45 B TS R LR A e M
PR 0 o R W, A OB S 1, 400630 e 1 K
Q0L A S I i FE 4 T B 32 BT MR AE 175 R MK
IR S, Hodh -9 (bone cancer pain, BCP) J2
IRITIEZERE, BCP /R MARZ — il H &
WA R AN A0, T EL s e R 1 AR TG B, H
BRI FBRAR . TZEALSUHHER 59 1 (major
histocompatibility complex class II ,MHC Il )24
N R EE ST PR RN TS
55 SRR SO LSS MR R A AR, BRI AR
#2575 (dorsal root ganglias, DRGs ){E Sk #h J& st 14
A B SBERAD, HAE B9 & AEIE MHC T 23011
FIRAAEN BT AR . L, AR
BCP K i DRGs (1) MHC Il ik LAE N, Ry ik — 2
TRV BRI ) AR L SR R AR

1 #HEREZE

1.1 Lzh¥IR 548

Johr e % 5 (specific pathogen free, SPF )2 fidt ¢
JATMEME SD KRR 33 L, & 200 ~ 220 g, Hi i M
5 24 B B = e -5 i 2RS5BT R AL
T FR PR R (22 £ 1) °C, M AT B 4 15 T 60%,
H KR o BEFL M IEH 24 (Naive 2, n=9) &
FARL (Sham 4, n=12) FI'E¥sE4H (BCP 24H,n=12).
1.2 BERAREINGE

¥ Walker 256 K B 7L 98 4H M P A T AT
Ife SD K EUE I, 7 d JE7E T 41 T 4 U K , Al
FH D-Hanks U 15 B 155, R A 4 x
107> Iml, B F UK g5 o $hie e I L2244 40 mglkg
R T RS B e KR TN FARG L A E
JHCBIE THEE W LAl e T e DI T R R

7

BEPESF B LIA RS S e T A 2, R SRR, T
J&E-FH T Jr% 0.5 cm AbH] 23 G {5 ERET L BL A2
HREIE , BT WS I v , WO [E] e A3 2000 30°
P 20 o | CR ST AR T AL TE EET , w2 B 0
Jis TN v 5588 FH 8 Walker 256 K BRUFL AR T 4 10 w
(29 4x 10° ), TEGT 52 453 2 min, B HE S 48 IF
A P = AL o e TR A I R R
R AE S ILA B2k . Sham 28 Kk SRR 158 18 P9 1
FHEAFRAY D-Hanks ¥ .
1.3 Ml N E

TPARAT L RULTARNE 3.7.10 F1 14 d /9 I
59+ 00 I K BR A ILAR 1, B AL A 46 TG 19 {8
(mechanical paw with drawal threshold, MPWT), MPWT
W 225 SCHR Y 7 kB, R B T 7 A B4 N
(10 cm x 10 cm x 15 cm) & v P88 20 min J5 , 6
1 1E & 1 & 51 von-Frey 2 (0.4.1.0.2.0.4.0.6.0,
8.0.10.0 F1 15.0 g) 3 BRI AT 5 2R 0T 6
DX I, AR E(E R 2.0 g, FFLemt Al K216 ~8s,
T EEEE 5 R, BIRIEIRE 30 s, 4 3 W A
S NE CHRBE A8 55 2 ) W] AR — 90 07 B L 4l
IVEN S8 0 — 2 B2, it s S AT, BITE N
15.0 g,
1.4 MHCII &t

B A S 14 d, Sham 2H (n =3)Fl BCP
2 (n =3) KA ER R I U LU Z2 4R BRI TS il 740 i fs
FTFFShKAEAS, (] 4°C A= BEER K 300 ml Al 4%
Z R P 500 ml AR o I Ls ~ Ls B4l DRGs,
A%Z KW G € 24 h, F 30%EEIEK 48 h, 178
ZRUIRJREE R 10 o m. BEERZE 1P EL 75 (phosphate
buffer saline,PBS)Z% i i521k 5 UK, &K 5 min, PBS
Fii R 1A B 2Ry 5% 1) 4 L3 11 8 11 (bovine  serumal-
bumin,BSA) [ 45 min, B S A /DN BB K R
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MHCIHRTLB HifA& (1 : 100) -5 Fadi K BUK B £F 4 iR
P2 M (glial fibrillary acidic protein, GFAP )4 (3%
[ Merck Millipore 23 &), 7 i 2 5 :04-1062,1 :
200), 8 554k Bl NeuN HifAk (3£ E Merck Mil-
lipore 23wl , & i 2w 5 : MABN140,1 : 200),4°CHF &
24 h,, PBS ZZn& AL 5 UK, K 5 min, LA Cy3- Fil
Alexa 488- Fric (AR LLIEHT/INRANL BT Si —
¥t (3£[E Jackson Immuno Research /A w), i 4
5 :115-165-003 FI1 111-545-003,1 : 200 A1 1 :
100) i F#¥E 1 h,PBS {3k 5 min x 3 ¥X,50%H
B A, et B 4 (75 [ Leica 23 W ,DM2500)
WA AR A
1.5 ZEHRZEENTE(Western blot)#&:il

FEE R ST 14 d J5 2 ARIER R (n=9),
A Ly ~ Ls 1) DRGs B oK I, & 3 HRRIMFRA
BEMLZ G S — 2, {8 (1 24 /% WK (radio immuno-
precipitation assay,RIPA) Rk HE I LB 1,
GICIGRERINE B U, B 50 w g BT 10%0
TN T P B e P U 5 7 38 R A TR L 0 S, 5%
) BSA &R FHE M 1 h,4CHEE /N BRAT KB MH
Cclas I RT1B —¥i(J[E Ab DSerotec 2\ ] , i it
%i*5 : MCA46R, 1 : 1 000) FIHi K o -tubulin —
Pt (S [E Abcam 24w, 7 i 2 %5 :ab15246,1 ¢ 1500)
IR, R ZE s (tris buffered saline with tween-20,
TBST) ¥E¥% 10 min x 3 K, BRI A /LYEE (horse
radish peroxidase, HRP ) #r it it A iz — 47T (s 1+

Pl TAEA PR L1 - 5000)E IR FIFE 1h,
YK TBST Pk 10 min x 3 g fili L2 kot 5
HRP %4 )2 7, F] | BIO-RAD Gel Doc 2000 %E52 i,
B R GARBSRAHT EUS BRI 50 HT
1.6 SitFEFHiE

K SPSS 17.0 e R e T4 43 , T B
BER FHIIEL + brifE22 (x £ 9) R, AIRIEFE] 5 MPWT
A8k H E 5 I 7 25930, 14 d J& MHC T &
FI A KT 1 B FHBE LI T 7 2253 #T , P <0.05 Ky
ERAGIFE L.

2 HR

2.1 MPWT 244

B 955 R 55 780 4 57 BT, Naive 4H .Sham 4H i1 BCP
2 K R PR Dy B 1 2l BURRE 1IE H, MPWT JE R 7
IEH G, 45 4R A 25 R e ge 2R S A B IR
MR ST 7 d J5 , BCP 41K Fl MPWT 3 3 Al {E FH I
TH(P<0.05), FARJG 10d F1 14 d Bf B R B 3%, 2%
SAGHFE X (P<0.01) ;5 Naive 20 %8, BCP 4
FE BRI AN 7,10 A1 14 d J5 MPWT 34 i %
i, 22348127 X (P <0.05);Sham £H K f7EH
Jer R RS TR A ST S A% B R 5 MPWIT 58 JE ifi f FC
FA4k, 5 Naive 4K UL 2 7 G247 X, LA
RN R B B s R Walker 256 LR 9 41
MIRERE TS A B R, LT T SR I IR 3R
B, 156 IR R R B R E R . LR 1

xR1 BEAARTERES MPWT Z0ER  (g,xxs)
o FARIGERE /d
20 51 ENCINIPS
3 7 10 14
Naive Z41(n=9) 10.82 +4.25 12.01 +4.65 9.88+5.21 9.40 £ 2.57 10.54 +3.93
Sham g1 (n=12) 10.82 +4.25 7.86 +1.51 9.58 +5.04 10.09 + 2.62 10.05 +4.81
BCP #4H(n=12) 10.93 +3.95 8.35+4.82 5.27 + 4.96"? 1.57 + 0.58%% 1.33+1.139%

TE: DZHN SR 1 K H#, P<0.05;2) AN ] 545 Naive 4114, P<0.05;3) 41N 5RHT 1 K HLEL, P<0.01;4) IR ] 515 Naive 411

#,P<0.01

2.2 MHC |l £ DRGs RixHI AR ZE R

W R SR ST 14 d S5 1% BCP 4R BRUA ]
Ls ~ Ls ) DRGs Hil{ERZRYI F , 38 i S e D N W
%< MCH Il 7£ DRGs ik )4z Ay, ¥ MHC 1 5
GFAP & 7, MiA 5 NeuN 5 07, 3275 B 6 i I
FRIEDL R DRGs (19 MHC T i TR 41 3k . WA 1.
2.3 MHC || EB®Ri%/KF7E DRGs HIZEXIER

8

TE BRI R BB ST 14 d J , Wi K LA
Ls ~ Ls i) DRGs, | Jif Western blot J5 A& MHC 1T
(2 8K, &L BCP 41K e F ARG 14 d i)
MHC 1T & 11 R iE KFAEZM Ly ~ Ls FY DRGs ik
%% Naive 41 5 2755 (P<0.05) , 1fif Sham 417G i & 748
ko ZAEFAR R MHC 1T AT RES: 5 B9 i A0 Pt
. WE 2 fiEk 2.
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GPEDERARIMEE MHC 1T (ZL65) 5351 F NeuN(#H & oehric, a4 )5k GFAP( LA RICY), g0 ) i3 (i 5 , & 3 BCP 41 KR

DRGs (1) MHC IT ik FH A B A4 L. FrR =50 wm

1 MHC Il &3&F BCP kR DGRs 8 T E 4k

MHCT S — 3/ KD

2 FBHKR MHCI £ Ls ~ Ls 775 DRGs HIFRIEEMR

x2 BAKXKRMHCIZEBT Ls~Ls 7B DRGs i)
M RIEELRE (g,xx5)

4 MHC I/ -tubulin £ fY3RIA R F{H PAH
Naive 2 1.000 + 0.000
Sham 4 1.336 +0.352
BCP 4 3.168 + 0.449° 37.661 0.000

1 5 Naive 41 H %, P<0.05

3 it

UEAFA , Z2 o 200 25 RN Sh it 22 Bk PR il 4
BCP Sh4y e, LIl BCP H3  lfe PR S R K
FRA ML, FE X BCP A &ML 24 T 5T, R
PRFE IR T BUIRIT T4 o RS R FH L
(1) BCP AR B il £ 777 , 1) R BRA DN A B FF) i s P 3
% Walker 256 K FRFLAR I 4 ML, ZEFAE 7 d J5iz Ml
et 15 g DL R A 2251 von-Frey 223138 Gl ik G

VA 5E ) FE IS AR , MPWT 5 Aisf IR 49c i A1tk 3%
PE TR, F W B K BB ) 25 1) o

B R A Tk M i g A
Jiegeg (o anFLARIE: A0S AR I 55 ) rh e 54 7% &
B, BRI TN E A RESE O EA A AR X
TGS A, T E R R IO AR T S, AL
Z=00 X X iR A A T R s, — T R S
JoT 40 A = A I TR TCEOR Y T, NG UIR LN B2 3R Al
ZE KT IL-6 . TNF- o 25, BA 1S Skl B
MATHIHAG NG, 5y — 5 1, I AR K S B0 B
AR AR RRE IS K E S 0, R B U 2%
T SCHCE B AU PE R T Bz 4%, R &9 (T
SRR )M LA, 24 IR 20 i 5 1 B AR ok 2
FRIZH AU, B IR R E £ 2 ) v A A , 5 | A b 280
PESSRS, DL g iR vt S R e A A2 4R ik
TE BCP M kA R e tsh BA L MI1EH . DRGs /&
HNERPIESEAL N LTI FTAE, J2ANE L
() CHERAL, T LA B IAl DRGs 1Y 541 i A8 e
i )t BCP & A= B AN gk ik R AR B . R34 7
INEEFEAR L B, AR IR AT 4 E DR A T L
1) DRG, i L#R4K A T LiLo Ly R LT, PRI,
AT REA M Ly ~ Ls 1) DRGs #EATHISE .

- 9 .

www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

RS EAGE

5 26 %

FEALHHERE S WERRA 48 RTL R4,
Hrr MHCII 7 RT1-B/D, (454 o HEM B 4%, 5
BRI TR R 20 S5tk BB Sl FIAh MHCTT
Z: 53 WM e RN BT 5 SR TR S i 30
IR o I R S B RIR s R O R S
SR & AR RS, AR R ZE 5T
B SRR R A —E R, A%
FARE AR/ BT MR8 MHC I 5 R A0 I
AT MR R) CDA* T Itk EL A ML AH B AE HID TR
JAE Y R T R Ab R, A5 i 2890 BP0 1)
A AR RS, T 3% 20 B 2Rk R A% 10 e A 22 4
PR B AHOCHIRAT A, FEARM G, 2B S H
‘BRI R A K B DRGs ) MHC TT 223k 7KF 13,
e DRI E, Pa st il MHC 1T 2 5 89
SMERALE) R AR

TEMIRRF ST, 253 & 30 BCP K BRUAY T 190 3 3%
F%AIL,DRGs 19 MHC Il 3235 i & T+, $278 MHC 1T 7]
fitZ 5 BCP My By Bt 72, 7E AR 1Y TAE
W ZE B WG X% T ARG 55 BB KA T 3 T,
HE— RS HAE BCP R HL B Hh A9 /E T, > BCP R
ST R T A A
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