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Effects of Different Analgesics on Gap Junction Protein Cx43
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Abstract:  [Objective] This study was designed to investigate the effects of analgesics with different mechnism on cell gap
junction (GJ) function. Mouse TM4 cells expressing Cx43 were cultured with medium to inducing effective GJ.[Methods]The role
of gap junctions in the modulation of TM4 cell line expressing Cx43 was explored by "Parachute" dye-coupling assay. Cx43 protein
expression was detected by Western blot. [ Results] Tramadol and flurbiprofen, but not Morphine, significantly reduced Cx 43 gap
junction function, however this effect could not regulate Cx43 protein expression. [Conclusion] The results suggest that Tramadol
and flurbiprofen depress function of Cx 43 gap junction activity, and Morphine have no effect on this gap junction. Tramadol and
flurbiprofen inhibit the central nerve GJ to produce analgesia.
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1) 5 M1 5 £ (tramadol , 11 A8 & 5T R K250 A BR A
Al ) 5 8123 (flurobiprofen , b 5t ZREHI 2545 FR A F] ) 5
DENYL R CM-Dil  calcein-AM (Molecular Probes)2-
Aminoethoxydiphenyl borate (2-APB,Calbiochem);
G-418 ( Calbiochem ) ; ##l % 2 ( Hygromycin , Calbio-
chem) ; Z V43 & (Doxycycline , Calbiochem ) ; DMEM
¥y (£ Gibeo 23 H] ™ il ) s PBS (pH 7.2) B (3
[ Gibco 2 H] =i ) B 2F M3 (FBS, 2 [ Gibeo 24
Fl 72 ) s & - 8% B & (Penicillin-Steptomycin , € [E]
Gibeo 7= it ) 5 R EE F i (Typsin, 3 [E Gibeo 23 H] =
i) ;s —H A (DMSO, 35 [ Sigma 22 F P24 ) . He
B R o ) e A a2
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8 FH & R FR 20 %0 50 mL/L B L% 25 mL/L
/NI I DMEM/F12 3555, BT 37°C & ARy
B 5% COMNM MR EE M RE FR A8 h B 77, 40
WL IR T M 2.5 g/ L B AE 1 I Ak s
AT, — R 2 ~ 3R BRI A R 125
~1:6,

S0 AR A Cx43 A9 /N BRLSE IL S R A e
TM4 FHANEFE 3G R G SR 48 h, fliHRIKIE L
HHW G,

1.3 $EBAXMIZFMME G ThEEaI 2N

A0 M2 o 7 B2 1 (Parachute Assay ) 71
T2 BRI 25 0 RS SR A G ThRERYSE I ks h
Cx43 1) T™M4 4ii is 5 2% 5646 78 7 calcine-AM Fll
Dil-CM 2L [E55 5 , {#f calcine-AM F1 Dil-CM #E A4
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1.4 Western blot ¥l Cx43 FKik

FIk Cx43 1 TM4 i 028 ¥ PBS ¥k 3 1, i
RFL 40 0.5% NP-40 Z4# W (50 mmol /L Tris.Cl
pH 6.8, 15 mmol/L. NaCl, 5 mol/L. EDTA, 0.5%
NP-40, 1 mmol/L PMSF)Z4f# 40 il 2 h, 41 fitd 24 i
Je FHB 5 R PR A R 4R L, 12 000 xg, 2 3k 12500
30 mindUEEARIR LG . SRS Bio-Rad & 1 it
7 (De Protein Assay Reagent) € 1w, HUEE [ 30 pg
5 FREZE vhIRIR AT, 100 CHNEA 5 min Z89%, B0
J& A, 100 g/L SDS-PAGE (Bio-Rad) HLik 735, 9%
JE S RRIRAT4E R I S 5 o/L RN 1Y
TBSTZE R E A 1 h, It AR —$tHt HA(1 : 1 000,
Sigma A H] )4 CWE R &4, H TBST W& —di)E
JOAZH(1 : 2000, GE A7), ZEIEMFE 30 min,
A — MR AT 4E = B E R AW EBLl)gE,
5 HC actin LA (1 = 10 000, Sigma A HE])FFH ,
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1.5 it

SEGEE G SPSS 13.0 # i E T 0T, BZH
Z AR R LR AT « KR, A Z T
BHCELIEAFT ANOVA 734, 4 18] USRI 1LSD 3%,
P < 0.05 INNA G X GEit IR Sigma
Plot %,
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JEEFR DR BRI (Parachute Assay), 43 5l &
T 1,10 wg/mL FHEXTZRAEL G) 38 Z PR 1520, g
ME A A F= 5 b, 5 AR 4 i R 52 48 5
B4 hJEIFGIE, DL “HiRgnie B & A
calcine [ “H23Z 4" VER GJ Difgdatn (B 1), &
1 7R :2-APB (2.3 pg/mL) W i 35 F#AIX calcine
WL G TR Z (8] A% 3 HAM§I 320 38% .,
ME(CT AT 10 pg/mL) XTI GJ Yyt $4 70 i 2 52 )
(P>0.05),
22 HSZEEMEIAAE G ThEE

&2 (1 #1 10 weg/mL) BEWE MK calcine i
it GI 740 Z [A] (R A% 3, 3R 22530 20% |
40% .10 pg/mL M= 2% GJ HNHIVEH S 2-APB
(2.3 peg/mL)FHY (P> 0.05,% 1),
23 HEEHN AT G) Thak
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Fig.1 Effects of analgesics on dye coupling through GJ

composed of Cx43 in transfected TM4 cells

A The TM4 cell line expressing Cx43 were grown to confluence
(Mag.100 x); B: Control group as shown by parachute dye coupling
assay (x 400); C. Morphine group as shown by parachute dye
coupling assay (x400); D: Tramadol group as shown by parachute
dye coupling assay (x 400); E. Flurbiprofen group as shown by
parachute dye coupling assay (x 400); F:. 2-APB group as shown
by parachute dye coupling assay (x 400).

F 1R LS (1 A1 10 weg/mL) AENS B 40
il calcine i GJ 7E4HMLZ [A] Y f& 38, $0H1 %55
B 32%H1 50%, 10 wg/mL P4 %+ GJ B0 1
F5F 2.3 wg/mL 2-APB(P < 0.05),
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Table 1 Rate of analgesics on dye coupling through GJ composed of Cx43 in transfected TM4 cells (Dye spread rate, %)

Control 2-APB Morphine Tramadol Flurobiprofen
2.3 pwg/mlL 1 pg/mLY 10 pg/mL"? 1 pwg/mlL 10 pg/ml>? 1 pwg/mL 10 pg/mlL>>
100% 62 + 0.2 98 + 0.1 96 + 0.3 80 + 0.3 60 = 0.4 68 £ 0.3 50 = 0.2

1) compared with control, P > 0.05; 2) compared with 1 pg/mL, P > 0.05; 3) compared with 1 pg/mL, P < 0.05; 4) compared with 2.3

pwg/mL 2-APB, P > 0.05; 5) compared with 2.3 wg/mL 2-APB, P < 0.05

24 MH DL HHAEME Cx43 BERIE
SXTHRZAR L, 10 pg/mL BMEHES 10 wg/mL
IR 52 K 10 we/mL BYFR LIS SFBEAEA 1 h,4 h

124 h X Cx43 A FIRBBEAZW(E 2), %Y
ith & Z M i 25 EE T G T BE By 52 7 AN 2 18
T AR B R K
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Fig.2 Effects of analgesics on the expression of Cx43
Western blot probed with mouse anti-HA IgG showing the
effects of analgesics on induction of Cx43 expression. Protein

expression 1, 2, 4 h compared with control, P > 0.05.
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