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[RWE] B WENFE/IESHE(LPS) Kb thm if X IR BG4 7 38 A0 40 45 8008 8
(KCa) MW HMITHRGER2E B BT FaARILE. HE FHAERINERRS
MEFEEBRE B LRI EXHRESERERPRAARE R GECRER, 23R A
W R A (et TSN E) MAE R AR (BB TARBNE) EBEiE. 51HEKNE
MIESLERBER MAMEN, AR FEETENINRESTHRIELE, HWE L THER: (1)
e MEE (CA) 5 (2) FFBUEZE (PO) 5 (3) FFAAT A (OT) 5 (4) KMo (& (CT) , Ui B HAs i K &
&4 KCa, BE N KCa J5 , 16 ¥ 4 H11 A 20 .40 .60 80,100 mg/L Ky LPS, W2 LPS Xf B M A 7
REKCaWBWH, EHBRPTHIMATEMEMEGLE, MENEXY KCaEm ., SR &
MHREREEE S KRS LB AR EEREAS L KCa B BE B (271 £7)pS, BEH
SHBFEE. BEBRERARAMA Ca® 18,8 PO i, % 18 AT 8k 40 i 40 K 3 55 1o 4 3 B
BELIT 79 19 Z e (TEA ,1 mmol/L) F7 BELUST , 1 B P9 I %5 85 ¥& JE B9 TEA (40 mmol/L) %t %38 i G FA 7 1k
Al IESEH KCa, ¥4 Ca® 2 0 mol/L i, [ % W 1 43 51 11 A 20,40 .60 ,80 100 mg/L i LPS, 5 Ffi i 4
F7 2 KCa 75 ¥EBE LPS M BRI M6, 40 mg/L L i LPS Xt KCa E A B HIEMHEM, Ei8 PO
BEMM(P <0.05 5 0.01), ARG LPS {7 Wi M Ui )5 8 BB 121 56, 70 7 8 4 7 0 F 42 45 I 1§ %o
KCa H¥E/ER MERMETXWAR. i LPS ML 45 M 15 ol 48 538005 % 38 7 3 AL 40 i KCa
% B B 3 .
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Influence of lipopolysaccharide and burn sera on ion channels in smooth muscle cells of colon of guinea
pig GUO Li , WANG Xi-bin ,YANG Yan , TONG Ting-hui. Department of Burns and Plastic Surgery , Affil-
iated Hospital of Luzheu Medical College , Luzhou 646000 , P. R. China
[ Abstract] Objective To investigate the influence of lipopolysaccharide (LPS) and burn sera on po-
tassium channels (Kca) in smooth muscle cells of colon of guinea pig so as to elucidate the molecular mech-
anism of gastrointestinal motility dysfunction after severe burns. Methods Single smooth muscle cells were
isolated from the taenia coli of guinea pig with enzyme digestion. The standard patch clamp technique was
employed to record the single KCa channel currents of smooth muscle cell after challenged by LPS and burn
serum. Data were recorded and analyzed by Pclamp 6. 04 software, and the probability of open (PO) , mean
open time (OT), mean close time (CT) and current amplitude ( CA) were determined. Subsequently, LPS
in the concentration of 20,40 ,60,80 and 100 mg/L, respectively, and normal serum and burn serum in the
concentration of 10% were respectively added into medium to examine the influence of the two clamps and
sera on the KCa activity. Results In hyperkalemic solution, the KCa conductance of colonic smooth mus-
cle cells of the guinea pig was (271 +7)pS, indicating it was an ionic channel with high conductivity. Sub-
sequent to depolarization of the membrane, inner-cellular calcium level was increased, and channel PO was
also increased, which could be blocked by 1mmol/L tetraethylammonium ( TEA ) outside the membrane
chaff. As 40mmol/L TEA inside the membrane chaff did not show such effect, it was proved to be KCa cur-
rent. The activity of the channel as determined with two kinds of clamps was increased in a dose dependent
manner with LPS challenge when the concentration of calcium was 0 mol/L. The KCa activity and PO of the
channel was increased obviously when the concentration of LPS was above 40 mg/L( P <0.05 or 0.01) ,
and it could not be reversed after irrigation with non-LPS medium. By using the two kinds of patch clamps,
the KCa were activated by burn sera , but not normal sera.  Conclusion Both LPS and burn sera can lead
to inhibition of the gastrointestinal motility by activation of KCa channels.
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HapmiEsin ik, HEXREBHENEFHN
ThEE, 458 1% # 5l iH ( calcium-activated potassium
channels,KCa) f2 & 7 18 °F ¥ L 40 f2 % b B 2 A9 1
kR ERATIK N FEAEEEMER" .
EENABRFHER MBENFR/IESE(LPS) R
e 155 1 75 F R L5 M - ¥ UL 4E B KCa A9 2R, B
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Endotoxins; Serum;

R S5H %

1LSYRIE R KR 50 R(FMES
BRI ) MM, R (400 £50) g, L 10
AibsEsE B Em AR Aol rEE(2R
Obara 25"" ity J7 o B0 BL T A ) 4K 281 38 UL 440 D o
Ha 40 AR BB GIEH (20 R) . HHAE
JGE 98 CH#HKp 15 s, # 30% TBSA X Il & 15
(ZMBU R IESE, LT HREG),12 h 5 HBUK R
DRED, B E 1 h, B H A, RS ER L
B4 (20 R) BRABEG S, H A 40 2R B 4 1 16 4H

2. ¥ ERM 5% & LPS(055: B5, % H Sigma
AF)) ERWMER | ¢/L W2 AR ZENIRK
(EGTA) \N22-¥32 Z VR Z 5§ B ( HEPES) & ( £ H
Sigma A F]) ., AHMR L SHRERH R B F#EE T
B 4 (= E Axon Instrument 22 8] ) .

3. PSRRI - (1) B AR I  K-Asp 40 mmol/L .KCl
100 mmol/L, CaCl, 1. 00 mmol/L, MgCl, 1 mmol/L,
HEPES 20 mmol/L,pH A% 7.2 ~7.4, (2) B
K-Asp 100 mmol/L, KCl 40 mmol/L, CaCl, 0. 55
mmol/L . HEPES 10 mmol/L. j & #§f 10 mmol/L,
EGTA 1.0 mmol/L,pH % 7.2 ~7.4, (3)KB % :
KOH 100 mmol/L KCl 20 mmol/L KH,PO, 20 mmol/L
HEPES 20 mmol/L . EGTA 0.5 mmol/L % %5 ¥ 20
mmol/L .25 & ’8 70 mmol/L .4 fH# 10 mmol/L, pH
HiR7.2~7.4,

4. MR (1) KBRS B W 7| L4 KCa
MR REE - RAMEE 2@ ECRE
AREY 53 5050 57 40 o 05 B 2B R (R AR L F 40 R
S AN mEE SR E R (ARG FHMRBEAN )™
MR BEF. SIHMBRES SR RBER. W
AHEL, I 78 BB YL R G AT BB AL
IR M E LA T 45 : O ¥ W& {H (current ampli-

Myocytes, smooth muscle;

Patch clamp tech-

tude ,CA ) ; @ FF i #% % ( probability of open,PO) , H1
O W = B 37 26 30 T e O R EEE 50% B AR D i G T
B, <50% J X% ; @ FF B B ] (open time,OT) , X
B FF et E AT 0.2 ms AT B LR FI RS R
@ A B} 8] ( close time, CT ), 48 LA b 348, X4
i EAEBOAW (K ],: (K" ], =140 mmol/L:
140 mmol/L,[Ca®* ] 1 x 10”7 mol/L &}) 43 51 fm
A 1,40 mmol/L 45 i& PE W79 I4 2 Bz (TEA) , WL 2%
T 24 i 8 E R AL, LU R E R
ZHH KCa, (2)LPS X} KCa MW - Bl A KCa 5,
MM R AL +30 mV B R B BCRSFmA 20,
40 .60 .80 .100 mg/L ¥y LPS, M MR (ZH4H)
BnEEfS (& W B LPS 41) 41 N B X A M T
P4 R R 8 KCa BRI, (3) MFX KCa i
B TE VR P 4 S A E B If 1 R B £ I i , AR
PR S5 B R (22 B4 ) KCa L AR 4L o

5.8 H 0 BBy £ s FR,AHNHEER
ARt R A WRAREE RE

L. KRS L4088 KCa IR HE R EE -
EXRERAER R, R AN E A e R
PR PEERFTEY . ZBRESRAeIR S
FE B g PR T B R TE A 1) W B, AR AL T B B
BHAFE. KEEHFFRUAMELEH KCa i3
HHRRI+T)pS, RERFHE TEH, C°° H
1x107" mol/L &4 F , YK L A B, AN T ;
BB LM + 10 mV [H +60 mV ¥k 4k,PO.CA
Bigwm, EA LA S A, RS
fii g +30 mV B, Wk Ca’ B 1 x 10™° mol/L 3%
ZF1x1077.1 x 10 ° mol/L, 5 58 15 ¥ % #7 1% I , PO
f0.019 0 £0.013 0 % 0.098 0 +0.017 0,
0.236 0 £0.026 0,3 Hifiill OT thAH N, N
SRR T, B8+ Ca’ F 0 mol/L B, 1A
40 mmol/L TEA, % il f& i 1 75 ¥ X W 8 354k ;
25 PO 350.032 0 £0.009 O, JMZ5 /5% 0.029 0 +
0.0120( P >0.05) ., Mi7E4i ML T, &8
#WHiA 1 mmol/L TEA, 55K m TEA # & Xt e,
HHESE EBRMK,POH0.0250+0.016 0 (&%
0.003 0+0.001 0( P <0.01), BSBAKEES B
Hush TEA PELIST, Wi 41 M8 N TEA MERNATHE .,
i A E v s i R B Yl 9 KCa,
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2.LPS X KCa 5 ma . (1) MR RN BE A b
LPS 5t KCa MBS W3 1, (2) WE A 7 AR
K | LPS X} KCa BISE G5 R K 2,

B!

g R B A E AR E R LPS R AE LPS
WS X KCa WM (2 £5)

gt

PO

CA(pA) OT(ms)

CT(ms)

FH4

20 mg/L LPS #
40 mg/L LPS #
60 mg/L LPS 4
80 mg/L LPS 4
100 mg/L LPS

0.023 £0.014
0.031 £0.013

0.062 +0.034 "
0.066 £0.047*
0.069 +0.045 "

7.7120.6 6<+3
7.5120.4 75
8.810.6 616
7.9+x1.5 916
7.9£0.9 817

0.098 +0.024* 7.720.6 10 6

872 +428
696 +430
409 £271°
417 £229°
329 £175°
105 £82°*

BHAMKE

0.076 +0.051°

7.8x1.4 9+5

316 +166°

B AHANARBIYN6 N 5aHE, » P <0.05, #P <0.01
®2 AEMESIRXEHS ERFEHEK LPS R AF LPS

VYRS Xt KCa WEHEMIBEMI (2 £5)

#H 5 PO CA(pA) OT(ms) CT(ms)
1=L:| 0.028 £0.017 8.0x1.6 6x3 515x310
20 mg/LLPS# 0.035:0.012 8.4x1.8 6x5 326zx114
40 mg/LLPS# 0.070£0.041* 8.5:1.4 86 165+69"
60 mg/L LPS4 0.076 £+0.038° 8.0x1.4 86 128+117"
80 mg/L LPS# 0.082 £0.055* 8.3x1.4 10z4" 126+83°
100 mg/L LPS#H 0.126 +0.048* 8.2:0.9 13:7° 60 +55"
£ M IE 0.084 £0.057* 7.9x1.3 126" 154 65"

HEHNMBE N8N ETAHLE, » P <0.05,#P <0.01
3. Xt KCa MR WA . 24 Ca®* 9 O mol/L B,
fi] Y8 9 HF 43 B A B 4 oL 1 R E O LT TE AR R
FALE RO MFEHAEES POEYBERM(P <
0.05), MIEHMFHT Y EFRE, LFE3,
B3 PR -GS IE R I iE
X KCa (& POENEH(x £5)

15 4 M3 $ ML R
(4) SMREWERE PR 1) S 2B
ZH4 6 0.010 £0.006 0.011 £0.007
IE % i 6 0.014 £0.010 0.013 +0.008
o4 il w4 6 0.024 +0.011°* 0!/0310.015"*
H:5EH4KE, « P <0.05

" #

BHETFRNERGETEESD SHARA Ca*
FUAX, B X B R A E R AR RSB
NGR4T S E VR 4 AR e i ) i R
TSR RBMERSEENEIRER Ca A
L EREFRINGEESPREXBERS . #E
HAMBRBRE  EBHEFRUS, ¥ RAH KCa,
ERBRAEE RT =REBMEE . AEER
BB S KCa X i 38 LAY 78 8 B {18
AL R FERUEH YT EEYL R, FLRC
FANKREHF FRNARNEERRHEN

(271 +)pS, BF KRB BHEE, XAFHBM A
T A 4 A R TR R M, X R T KCa
MR EA R —hEE R R AR Ca* W
FHES TS . Z0E B T B 40 M40 1 mmol/L Y TEA
i BELIST , i ZE 40 M Y TEA 3% 40 mmol/L {5 K M 2 %
BB ABEMIFE R . X5 Carl £ MBI —, ik
B T G383 AR B KCa,

B 80545 15 I 30 7 BB T B B WL B AR 52 2 1
# HEAAMIEFARE—R, ENE KREE
MEESS, ETHERAWEM —LLRPIFR, T
BAIA N3k A 8 19 LPS W B8 4E B T 7 L0 2 B
B, AABAHTES AN ARHEGTER, BF T
HopbhFHE B, % RiE L LPS X IR B4 % VR
MM KCa HEMIEMEA, EHARMEHMRAEAER
T,LPS FE LB 44 V- CT MiR% &K PO,
M0 E R EHE A RBEABERT,
LPS i o 3% i 38 38 -39 OT . 4545 i@ 18 ¥ 3 CT 142
BB A PO, AT IE R 0, R
MM LPS I F R AR, A RA EBEE, &
40 S0 AT BESE T 58 A5 4 ) 85 . LPS X KCa
BOE VR B RO R, TTRE S B
BAY B SAREREERSE SR, 5K EM
B WK Y kR B AL
W, LPS X3 8 3% 4 60 B o6 7T B 2 58 a5 40 B B
BREEMNLEESTMEHRMN. ¥EGE 12 h KK
BUITL Y A W, ZE PR BB - b T KCa ¥4 B0
VEFR, T IE % M8 % KCa BB W, IG5
PR (L VT 38 5 K% KCa T Xt B 18 9 6% 3 3 Bk
P IR
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