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Abstract

AIM: To study the changes of the contractile
responses and potassium ion channel activity
in sphincter of Oddi (SO) from rabbits with
hypercholesterolemia (HC), and elucidate the
underlying mechanisms responsible for these
changes.

METHODS: A total of 24 New Zealand female
rabbits were divided randomly into control
group (n = 12) and HC group (n = 12). SO mus-
cle rings were dissociated from the rabbits in
both groups in vitro. The contractile responses
of SO to potassium chloride (KCl) was observed
firstly. Then the contractile responses evoked by

tetraethylammonium (TEA) and 4-aminopyri-
dine (4-AP) were measured. Western blot was
employed to examine the expression of potas-
sium ion channels in tissues of HC and control

group.

RESULTS: The contractile forces (induced by
60 mmol/L KCl) of SO tissues from HC and
control group were 1.23 £ 0.08 and 1.52 + 0.11
g, respectively. HC group showed a markedly
increased contractile response (f = 5.89, P <
0.05). Compared with that in control group, the
ratio of contractile responses induced by TEA
(3-8 mmol/L) or 4-AP (8-18 mmol/L) to those
induced by 60 mmol/L KCl was decreased sig-
nificantly in HC group (f=2.72, P < 0.05; t =4.71,
P < 0.05). Western blot indicated that the protein
expression of potassium ion channels of SO tis-
sue was significantly reduced in HC group in
comparison with that in control group (0.36 + 0.06
v50.84 +0.03, t = 3.18, P < 0.05).

CONCLUSION: The contractile response of SO
to KCl increases while the activities of BK., and
Ky in SO cells decrease in HC rabbits, which
might be one of the reasons why SO dysfunction
is caused in the condition of HC.

Key Words: Hypercholesterolemia; Sphincter of
QOddi; Contractile response; Potassium ion channel

Zhang XY, Ma ], Du P, Ma KJ, Wang YR, Wei JG. Changes
in potassium ion channel activity of the Oddi’s sphincter
smooth muscle cells from hypercholesterolemic rabbits.
Shijie Huaren Xiaohua Zazhi 2007;15(3):216-220

ik %

B/Y: #F R 502 B B 2.4z (hypercholesterolemia,
HC) % A28 0ddids 29 ML(SO)IK 45 B R B AT &
T i 8 B PR AL AL, FHAR T AL

Fik: ¥24 R #7020k AL R T4, HC
BEA LA Fo 3 AL 12 %, o A B LS O 48 21
) & R B RN, ILIRSOMLIR ATK CLEAT 5
F 38 38 [ A 28R w9 T 42(TEA)fed- Rk wbrg
(4-AP)89 I EE B, FF & Al Western blotd R,

www.wjgnet.com



KES, F. SEEBSIIEROMIIBINMBREE - BEETaIER

217

Hoih Fg 48 S, SOZEL 42 P AT B F 38 18 09 F K L.

8. 60 mmol/L KCIFT i & 49 HC L8 Fm 2F B8 20
SOMUERag ¥ %5 /14 %) #11.234+0.08 gF=1.52+
0.11 g, HCAL M %5 BB .8 T AT IBAA(r =
5.89, P<0.05). ¥A1 mmol/L A ;& E A R A7 hn
ATEA, A3 mmol/LZ8 mmol/L, HCZLSOM
IR TEA & AR XM 45 B fE & AN IR E 5.3 9
BAKTF 2B = 2.72, P<0.05). ¥A2 mmol/L
H R EAEE B AR M AN4-AP, M8 %18 mmol/L,
HCZLS OWUER 5t 4-A P &4 A8 XU 45 BB A2 & A
R & Bt R 2 3 K = 4.71, P<0.05).
O IR T F T AR RHCLASOL LR
BK 88 ABAT HE E A40.3610.06, 3+ HBLE A
0.84+0.03, HCZ1BK il 8 & & R ik T B
1&(t = 3.18, P<0.05).
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FLALIE (4-aminopyridine, 4-AP), BSA, DABJAH H
K [HSigmaA wl; Chordralill | _Eipfb 2250 2
w5 ik SR ARSI Z-BKALIY L [ DURFA H] &
A FEATIE XX W T D464 [ _E g KA
10T B R TFACA-100%4 14 [ 3 [E Denver 24
Al fEE BB PM-6 U B H AOlympus /A .
B 22 @ 24 L CGE I ZE B RS s b i
fi£), 2-3 mo, AT 1.8-2.2 kg, BEHLI> h241,
Z112 2. 6 FZH (Con) tal AR HETA R}, S5 4H (HC)
TR LIAREECh, B H 1 g, BE16 d, 15701 d, 3
8 wk. fHy ChILAERL Y ) i bRt e M7 S Chik i
<3.0 mmol/L A IE#, >10 mmol/L ki 2 i ChIflL
FERRE. SEHG TR DR Y5 S Ch>3.0 mmol/L4
IR,
12 %%
1.2.1 SOMUIR &4 1) & 2 B2 ik N 2110 mL7
AT, BGE SO, B T4H &Krebsii
TEMR RAREE T /N0 BRSO F [H IR s 55 &5 4 41
28, WL O BB BY BOBAE 4 mm ) JJLER. JUL
IR — i #E AN 22 R [ T JULRE G 1 4
b, il R S LA TR R 2R (0 Z-BK
R, e DURFA WD)ARE. WU P #%37°C Krebs
W, IFRREE78 LS50 mL/L CO,+950 mL/L O,/ &
K. Krebsi 4 p(mmol/L): NaCl 115.0, KCI 5.9,
NaHCO, 22.8, MgCl, 1.2, NaH,PO, 1.2, CaCl, 2.5,
Hi%9510.0, pH = 7.4.
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2w JBK (Ao K il
AEBEAEZ B XREFIHCLASRSOMNIAII60 mmol/L KCIHIWABRRL. A: %L IR A4S B: B R HCAHI ARk
Fn. LFER BT
w2 F
WA T ik, A — Hilkr 47 EE— &0 ks 47 —a— Control
BT, ML 5 17— URAS60 mmol/L KCUHCAR 0 | 3 {2 A
SNAPERTECAEAE 0 eSO B Il IE DI REM R ~ 100 1
. P N N N = 7 1 J—
R AR 22 ) R FE A %, 5 At t
124 B @ RAFPENHT Up-actink TAER SR S 80 Yo
N . - a
B LR, HCAUEATRAISOASIL =445 5 60 [
BRI, Bradfordi kil 1T E S 4
Fsi ft. AEALIIREI20 /L SDS-PAGERH ik & | 2
- NN N - . (] b
I3, W E AU R AR EIR(NCIE), DL F »
50 g/LIMBSAZE LA, I BT5RBK, P
pAb™ i F I3 h, TBSTHEE3 X 10 min, FFLAL c(TEA)/(mmol/L)

1000458 FJHRPHR id FEHi /D FlIgG= W IF F3 h,
TBSTYEM3 K, HIDAB (43 2 15-10 min, W
AP

Sk AR ORI S5 5 YR H Gk pE
SPSS12. 0847 4l i Ge v 2 0 M. S5 B i
Plmean+ SDF 7, P90 0] Eds LU K FH A6 565,
P<0.050 7% 5 w4

2 BR

S I HC AL FE 2 SOLIR I 5 B 43 531 h2.31
+0.09 mgtj2.284+0.06 mg, P4LIETEHH 25
(n=12).

2.1 SOMIE60 mmol/L KCIa Ik 45 BB
60 mmol/L KCIi5 A [F1 P9 246 S 1 ith 2 (K 1).
X} FEALSONLIR (1)~ 24 e 4 77 491.23 £0.08 g, HC
401.52£0.11 g, Prifi R MCAE JJTHCAEBN ]
B F (e = 5.89, P<0.05).

2.2 W4ASONUER 47 B T i 38 FALIET 7| TE A 690K
Y5 BT AL H{PHASONLAMATEARS, 3L
IR s I E AL JC B . (HE
60 mmol/L KCIRWHa 5 I (1) LB A I3 — b Ak
S, HCALS OIS TE A FRIAH X WL 4is B o 45 ok
WA R AE T W R AR L. 783 mmol/LIN 4 65.2%

B 2 FRESOINMNTEARIENIURYBR . *P<0.05 vs L HAZH.

+8.1%, B N 1H13.9%; #£4 mmol/LI K
77.1%+6.2%, B A T iH16.7%; £E5 mmol/L
I 4184.4% £10.0%, BN M F19.2%; 1&
6 mmol/Li 490.9%+12.6%, #xF M4l i
16.6%; {7 mmol/LIN 494.3% +11.3%, o0
2 Fi18.8%; 7£8 mmol/LI 496.0% +9.7%,
XA R 14.5%. 7] IWHCAISOWLIA X TEAT
AR WA S N AE 3R 25 ANV JE s 35 B800) A ]
SRR = 2.72, P<0.05, [K2).

2.3 WHLASONUER xT47 B 1 i 8 FAL BT 7 4-AP#Y
W g B e E AL SONLIATEA-APHE T =421
5K A P AL Ta) A L 2 2 . B I B 415K )
560 mmol/L KC15| & IS4 B 3 (1) L AE A A
— AL AL BR S, HCZH X 4- A PR R 4 2 S AR
8 mmol/LIN 417.3%+2.1%, 4%} [&{%6.8%:;
10 mmol/LIN K27.3% +3.2%, HEn I &K
18.2%; {t12 mmol/LIF 445.9% +2.6%, B i
[AA%22.1%; {£14 mmol/LItf 4162.5%+7.8%, %
Xof 1 B A1520.8%; 7£ 16 mmol/LIN 475.1%+8.7%,
B IR PR 18.5%. 7E18 mmol/LE 482.0% +

www. wjgnet.com



KZS, 5. SEEBEIEROMIETMBRPE S BE &MaINE

219

10.6%, %% A% 13.3%. A WWHCZH WLFR X}
4-AP IR AE S NAE FIR 25 AR S f 380t
T2 5535 A (2 = 4.71, P<0.05, [K413).

2.4 &G S IE I E S M K H Western blot /7 7AW
S AISOLILABK ( JHIE [ R IA I, 4550 BoR
HCZBK . i 3k 5t B 5 PG (14). e 5y
AT 3 73 ) A AH 0 D6 % B O 0.84 +0.03, HCAL
40.36£0.06, PALIAAF/ESGE T 22 5 (e = 3.18,
P<0.05).

3 111E
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YB3 05 L D 1) 6o 1200 1 14D BEL BT A ke,
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JEC 12 50 Jk S R AL 46 s . AT, T SR T T
PEBRAR, [RDRE I P 177 B 388 3 JSFL W 7] % 122 08 3 1)
RELITAE T afBR 55, 15 A R We 4 B N st o= ik A
WP A I 56 3 531 SR FH 3 4 el BEL T 77 W 8 HC A S O
P LZH B K o MK DI REI AR 10, XSGR H
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PR FEE, 5o IH 300 308 0 TP 42 40 ot st el 57 R LK
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90 IS AE A5 AN IR BE 55 35 00) B AL (2 PRI,
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. A SCIICHR e WY AR5 45 FIE SEH CZL LI %
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