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[f=E] HNY #ad i@ sr gk g 246 25 345855 ( chronic constriction injury of the sciatic nerve model, CCI) , Wi
B B PR RS TR R U 89 A #2275 (dorsal root ganglion, DRG ) 1 28 70 K L 3 ) 45 TG #1118 o 12 (large
calcium-activated potassium channel alpha subunits, BKca-a) {1835, Jiid: Mk SD KB 70 H & T 1= 180 ~230 ¢, 40 has
PR R TFARAFARA(CCLA) o CCUH A7 5 B HLAL 15 i 2 VE CCTABEAY BT AR AU M 4 15, 2 10 R
AMBAEATAE B, T ARG EARSG 1.3.7.10,14 17 .21 d 05 25 2 AL B A R 45 2 ¥R 30 (radiant heat stimulation,
PWHL) , FARJ5 7.14 .21 d & RT-PCR Fl Western blot 46| 4520 K i A48 L, ~ LBt DRG | BKca-o mRNA FlI%E H # 3k
KPR g5 D52 X B AR T ARA AL, CCLAARE 3 ~21 d F B AL B W] 2 B (P < 0. 01) ;%5 A4S

RN T A L[] R g B FIAUBORS B 22 53 oA GEi 2 R L (P >0.05) o @528 XTI AR FARZL A, AR 7,14 21 d
CCI 4 DRG I BKca-a mRNA FIZE H &AW R (P <0.05) , 25 X R RIME T AR 21 8] BKea-a FRikKF W] R4t

ZRH(P>0.05), &5 TEAEMLE ARG E, K DRG #1470 I BKea-a i TR, T HEHISS T BKca Xt
PRZETELAT IR 87 S5, 78 K BROH 20 B 1A Hh A A
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Decreased expression of large calcium-activated potassium channel « subunit in dor-
sal root ganglion neurons in rats of chronic constriction injury of the sciatic nerve

Lin Lu"? , Tao Guocai' , Yi Bin' , Cul Jian' , Ou Sharlz( 'Department of Anesthesia, Southwest Hospital , Third Military Medical Universi-
ty, Chongqing, 400038 ; *Department of Anesthesia, General Hospital of Chengdu Military Command, Chengdu, Sichuan Province, 610083, China)

[Abstract ] Objective To examine the changes in the plasticity of the large calcium-activated potassium
channel o subunit (BKca-o) mRNA and protein in dorsal root ganglion (DRG) neurons and the role it plays in
the chronic constriction injury of the sciatic nerve (CCI). Methods Seventy male SD rats weighing 180 to 230 g
were randomly divided into 3 groups, control group, sham operation group and CCI group. The sciatic nerve of
the right hind leg was exposed without any injury in sham group, but operated according to the methods of Bennett
and Xie with slightly improvement in CCI group. Fifty percent paw withdraw thresholds (50% PWML) and ra-
diant heat stimulation (PWTL) were measured before the surgery and in 1, 3, 7, 10, 14, 17 and 21 d later after
sciatic nerve ligation. The DRG of the L, to Ly segments of spinal cord were executed respectively in 7, 14 and
21 d after surgery and the expressed variation of the BKca-a mRNA and protein were detected by RT-PCR and
Western blotting. Results PWTL and PWML were significantly decreased during the 7th to 21st day after CCI
as compared to the baseline and sham group. There was no significant difference in BKca-ao mRNA and protein
expression between the control and sham groups. But the expression was markedly decreased in the surgery
groups. Conclusion The down-regulation of the mRNA and protein expression of the BKca-o subunit in the
DRG neurons may play an important role in neuropathic pain and spinal cord sensitiveness.
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HI PR LA 5 T R B 2 s BRI
Ji (neuro pathic pain, NPP) 2 H il K 5FHIF 1 BF5E
Poh . BEEE ALY (dorsal root ganglion, DRG) fE K
SR DA IR A, LT 2308 A 2 (1 B -3 1
Wz FEk, HATARETE Y R ANE 2R 5
A 2 EE PR 1T 50 DRG L Na* [ Ca® " 452%
PERS B F IR BRI A o H 3 i 45 S0 P
j& (large calcium-activated potassium channel, BKca) J™~
12534 T DRG 25 LA A0 B b A 28 ST 3R TAT , 76 34 5 2
FRUSEARAY, , S0 28 Tt B TSP, D2 2 L A 45 o 2 4%
HEAAEREAEN . (ARSEMZB0I5 DRG #iz
JC 1Y BKea (335 53 A 42 75 4 AE W] SRR AR A i R T
3 AHIEST P00 ST 02 PR A R 2R g S PR A AR AR
(chronic constriction injury of the sciatic nerve model,
CCI) , W% NPP [} K B, DRG | BKca-o W 5: mRNA #%
S SR AT U R AR R 2 BV K A
HYER

1 MREFE

L1 SEEshi R o

JRAEAERE SD KB 70 H,8 JAl i, MEYE, {4 5T & 180 ~220 ¢
(AR sy ft) o 7308 3 4:CCLAH (n =30) fRFAR
(n=30) Mz XL (n =10) , CCT AR T AR 30 H
Y5 RT.14 21 d3 H, BAHA 10 B B S KRR
I, Filk 21 ~24 C 185 55% /o457, H UK, 36 N 3B 1
JE e AT S
1.2 BEAHI4E

PR CCI BRI S SR 4] 053k IR £ A ik
FHYER R (FRA B = XA ST I 3 24 5 mm 4b, ] 0.4 em x
1 em WAL BB ESFHLIR O I 0 22 ,4-0 = 3% ] i Zedig 4
TEZEFL, AR 1 ~2 mm, ORI 2SR Iz e, RTFA
HANEVI B 385, AR 2 540 . 28 E R AU EAT b 2
1.3 BE A=A

A RNA filiF1870] Trizol (Tiangen 24w, HhIE) & B R A1
B2 R 3R & (TaKaRa 2 H], HA) , 386 %% 5387 & (Toyoto 24
A, HAY) , Sbi il BKea-o H4T (Millipore 23 ], 32 [F , AB5228)
HRP 70 3 1 f 0 ( Millipore 2 7], 35 [, AP342P) , BME-
410A AL (Hp E BE 2 TS AT ) |, Electronic Von Frey H]
WAL (TITC Ine, ) .
1.4 %47
141 9 B e TARAT SRS 1.3.7.10,14 17 21 d
EL MV SE /& BI{E (50% paw withdraw thresholds, PWML)
FiEGs 2 B {E ( radiant heat stimulation, PWHL) , PWML 2 g
Dixon'®! i 7 3 A Electronic Von Frey Bl ¥4 &, PWHL %
Hargreaves %" J5 i 1l BME-410A HRIHACI i [ — #6434
PO B BRI ) 2 5 ming, S0 3 RBCT- Y {EIC %
1.4.2 DRG Ef BKea-a RIXM TR 7.14.21 d
CCTZH Fifit F AR 4R B A 10 2, 0 T 2 4% K & A B

(400 mg/kg) RIS , VKT 1B L, ~ Lo 15 BE DRG, 3432 2
0y, 43 B F BKca-a mRNA FIEE (R
1.4.2.1 BKca-o mRNA AR KRB K BRARM L, ~
L5 Bt DRG, #% Trizol i B 45 #2 B & RNA, i % D (260)/
D(280) WWEART 1.6 H R H . HASHE T RNA 2 pg 4758
¥, 51 ¥ 51 BKea-a I % I i 5'-GGCCCATCTGCTCAA-
CATCC-3', i 5'-TCGGCTTCGGCTCTCCCTGT-3" , 37 1 = gy K-
J¥ 324 bp, GAPDH [ 5'-ACCCATCACCATCTTCCAGGAG-3',
T 5'-GAAGGGGCGGAGATGATGAC-3" , P 1 =4 K & 500 bp.
ST R A TAY TRA R G M. 7820 pl £ &E PCR
1R ZH# 42 CH%E 10 min,30 °C x20 min,99 °C x5 min,5 °C x
5 min [T 58 B S R P24 cDNA & B2 wl, 373 28 4~
PCR G35, LSl F2H0F 1% SR se s riLUk , 55 A GBE Ik
I E 65 EE(OD) , 5 GAPDH RN IR A5 R
1.4.2.2 BKca-a HEAKIBKM 2% Chen % J7 gl R
Ml L, ~ L 75 Bt DRG 1 4 °C WA i 4] S 540 o P P EE R,
VK S min, 4 °C,14 000 r/min x 15 min .08, F BCA
E VAR VR . BRI 80 g B HE TR 18V,
45 min 18 2 THERE, 5% B Re 9k 3041, 4 °C,—Hi(1:400) 57
% 24 h,0.01 mol/L PBS /52 i F —4r(1: 1 000) 5% 1.5 h,
B0 ECL Ik W68, S5 EBEIR UG , 10 SR 62 B LU 1Y 34 5K
BAriE
1.5 %itsam

BARBILL & =5 T, R HH SPSS 10. 0 St ¥ o0 #r , 4541
IR FHPIREAS ¢ A6, 20 PN SR FH BN 2207 224304

2 #R

2.1 MR/ # % A (PWML/PWHL)

Haax A mBFEAR4Mt, KR53 ~21dcCr 4
PWML/PWHL 28l F R, HERAHB HIT# B L (P <
0.01) . CCI MU P REH TARE 3 d R TIH, LT ~
14 d P me, RJ5 14 d X8 BHE RS, R B HTIRE ,
ARJF 21 d i PWML PWHL 545 7 d AKFAHE , {55 AR AT b
A B FRE(P <0.01) ,CCL AN 7,14 .21 d HLA/ $7 B
ZRAGHITEZE L (P <0.05) , H PWML #1 PWHL T [ i &
14 d>7 d>21 d, 25X A FBFAR LR 241 PWML Al
PWHL JF TG 4t it2E 25 (P>0.05), WA 1.2,

[N
(=]
]

. .| | B CCI A
. a
225 e a & F o R
— - - a= a l’{l
520- I
[=})
15}
b
10 b | b
5F b b
0 ' .
1 37 10 14 17 21

t/d
a:P<0.01,5 B aF48.5 CCI 41rk3;b. P <0.01,%5 CCI 48 KA7 4z
E1 FAHXRRFAGTRAREEHESVARLERBSE(PWML) HEW
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PWML /s

10 14 17 21

a:P<0.01,5 R 48,5 CCLZAM4E; b, P <0.01,5 CCI A R a7 ru
B2 FAXRBRFATRAEZHESASEEBE(PWHL) T4

2.2 BKca-a & @A mRNA &k % 4L

BKca-oe mRNA ik : RJ5 7.14 d #121 d,CCI 41K i BK-
ca-o. mRNA F3k W] A% T [m] B[R] 9 IR TR 4 (P < 0. 05)
ARJG7T d,CCI 21K B[R] B ) S R F AR AR L, He mRNA Rk
TIT 45.81% ., ARJ5 14 d B CCI 4 BKca-a mRNA FiK[EE
A%, 575 B B AR F AR A AH H 4 3 TR T 50. 72% Fi
52.19% . WK 3,% 1,

BKca-a 8 [1534 : CCI 41K DRG I () BKca-a 5 1335
ARG 7.14.21 d, #25 ( X% B4R F A 450 T 98
76.91% .75.69% .70.91% 1 75. 14% . 74.92% .67.32% , % %
B (P<0.01), CCI 4N BKea-a FEHFREERITH B S
R (P>0.05), BT RS [AXHRAAA L, BKea-a A
FIKM mRNA 55 52K P RG22 5 (P >0.05), WA 4,
#x1,

M 1 2 3 4 5 6 7

750 bp—

500 bp— <—GAPDH 500 bp
«—BKca-a 324 bp

250 bp—

M:DNA A7/l & @ 3 BB 2 B F KRBT d;3:./8F K 14 d;
4.48F K821 d;5:CC1487 d;6:CCI 40 14 d;7.CCT 4121 d
3 &K DRG 1 BKca-o mRNA FiE 4L
1 2 3 4 5 6 7
BKea-q 125X1(° — s emmm— mm—— — o —

B-actin 43x1(} — i-— P - —

1:RGs B2 BFRET ;3. BF K14 d;4./8F K2l d;
5:CCI#87 d;6:CCl 4 14 d;7.CC14821 d
E4 &4AKR DRG f BKea-a BEERIENTL

F1 FHAXRFAHKRAE DRG f1 BKca-a & HF1 mRNA Rik

B (x £ 5)
255 BKca-a mRNA ik BKca-o i 15514
CCl 4]
7d 0.326 1 £0.042 920 0.382 7 +0.0322
14 d 0.216 6 +0.022 92> 0.402 9 +0.074%
21d 0.297 8 +0.021 92> 0.482 0 +0. 10220
BFA4l
7d 0.6017+0.122 6 1.539 3 £0.223
14 d 0.5721+0.124 0 1.606 3 0. 241
21d 0.599 4 +0.095 3 1.475 0 =0. 198
25 PO IR ZH 0.581 6 +0.070 3 1.657 2 £0.296

a:P<0.05,5 R at4R 68 F KAk b, P<0.01, 5% GxbEartig

3 g

it 28955 PR P9 (neuropathic pain, NPP) J2&45 L
T3z B AR 28 AR A 20 PR A G 2 Sk B, AR
AT R S AU A R % [ PR
DRG 1E ¥R v 7™ A AL SR X, A 35 59
15 43 18 ( calcium-activated potassium channel, Kca) 7F
NI 2R ES 18 18 . BKea-oo 255 100 20 38 18 ) 3= 3
PR 7R A ) e AR A A A R T B H A 2 Ak
e e I 2oy R W R R L 2w
P, VB 0 PR A R 2 25y T A A U R . R
IR A H BKea-a 52 Z B0 98 FE A I 5 S R
PN PR, 257 NPP = fA R L2 410G
ST, PTG M PR B T SRS
Ao AHAESNE R0 )5 I ZL T A NPP J&
BB %9 % X DRG F 1) BKea i 18 & 4 #% R
B KRR B AT RE

AAFFE R CCT BERLJEAF 5 NPP [ 28 BUE Y
e L 280 HRA IR R S RE TR R R PR . AR
PAZEFL A, i CCL A REIIAEARS 3 ~21 d I
HH A S LA PR B R R TER S T ~ 14 d DR
WA, 14 d LU EIRE . I EPERIGEE 7.14 .21
KA BKea-o IR, BT 2F T CCI LAY NPP (1) &
A TR UG YR A 30T, RGN ERE ] 55 BE BRI A, AR AT A

) DRG I fY BKca-a mRNA %% 5% fldE H ik
K, A CCT 20 R B4 40 ) BKea 22 35 B 2 B AIX
(P <0.05) , 128 F X B2 AN T AR 400 e A e ik
27, CCI 2H K Bl BKea-a mRNA #5355 7E AR J5 7 d B
W TR, 14 d ik E KPR JE 21 d BEAPRA, HAR
AT CCT 2H K FR LA #4139 A% A b — 30, R 5 &
DUEskE] & H] mRNA B SKoFA gii 2422 5% (P <0.05)
$£7~ BKca-a () mRNA 8 A] G8 A1 NPP % & AH 3¢,
CCI 211y BKca-o £ [ 2235 H 1% AT 45 K6 DU B (1) 2 1) 1)
GuiterES HERFARERZS [0 A g, gk
TRAEAHBSEITFE X (P <0.01), Ut ZEFLAL
P2 SR R PR R, 1T LA R U8 BKca-a #23k
JKF-, H mRNA (9 50725 BRI S I S 56 245 SR R
Boettger 25 W4 F] A B4 DRG #i£e e L, 45
TS B T R 7 A6 2 AN RS SKT L TK-1 ) G g BH
FEPI IR BEAR LS 16— B, UE R AN R e 45145 1T L S 8k
W e A A 24250 | BKea-ao YT 8BRS

BKca | {Z A F Ml el I, R4 Fr 2 5%
W AR HRE T30 0 FE A (R R O i A G B
SR IR ) A e L BUR E A T T A
BRI, 55 FRI8 A9 BKea-a 7] LLJA shali
M RGN AR, T BUGN | BT R 250 B0 A 4
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FR S5 rp RX p 22 R AT MR e O B TR R Y &
A= 1230 e NPPORZAS T, DRG M 28 0 K 4 40
) Z2 P R S W it (5-HT  NA | Z LI L L4 Bk %)
K Glu SP NO ZEHUm Yo, vl L 4% sGE s G B A
L2 AR B R AL a4k BKea-o 25 11 L & 3L FR 3 15,
M BKea HrAU S FIIR " L BN TEST BKea B4R
SEPEFF R AT DL S 30 B R A AL R BRI ALK
I8, 2 T BKea BHITF Ihx W] LA 58 BT AR 41K
B S ™ IE R BKea 2215 NPP JE I
TR E VIR 2 2. BB 29 BSC 6 WAk sE H
HTIG PR FH 4 2 R i 25 W An G e i, 352 T R4 , 3 5%
KJE LA B RV 254 V32 P BERN YC-1 45 2l 1 i
1% BKca 1 A& 1 F4TE ATP SUS A #1808 (K ) &
FEREIRAE , 3278 BKea 1] S48 24 W) WF 95 A1
TEIT TR A . A5 R BR B DRG 11 BKea-a
FIFT mRNA 7E 485 f 22 Y0 5 A B B R8T
i, $n T2 5 T BKea 75 NPP ARZE T AT REHD
il , /& BKca R b/ AL I8 5 40 B 55 — i 45 o7 =K
HFRTAMERETEEETE . © CCI KERMAs LG
i a4 , S350 EGF NT-3 F1 NGF 25 %f BKca A ¥ 16 1F
R 2 T4 iz s ' . @ NPP i ROS (3L
iR H* 55 R & B, T A AL B iR fb BKcea-o 25 1 JIK
i , DA I R 14 23 DR 4 e A L AR T 2L )
BKca EEFRAER P EHAMZIC L, CCIFEA DRG
LR P EEMAIT /N ER M ITIRT R, 1R S
3 BKea Mk B E DS . @ Bell 2 % 3 BKea-a
PR A% TR 2t i 7K AT LA ) HUAE i 28 JC 4R LA L iy B 1
FRik, ARSZEGRIFE & B NPP B} BKca-a mRNA T i# kb
B AU U, T RE R L A RA RN Z —.

i LTI, 7R AL B &g G e, K RV S
DRG #12JC I BKca-a 354 I 2 T, v 5= 5 Hl
55 7 NPP B BKca X il 28 70 24 #y M 453 43 1) 10 Bz 15 1A
7, BF5E BKea-a 78 NPP By o] S8 0l A8, AR AT
7% NPP AL, F-4RI6Y7 I PRI Bt i e it 1
SRR
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