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BREAE  FTOLIE

CEPRIBR R ERF R SHAREE, S T EVYELEREALRE, PERAERE, KL 430074)

=  BK i ifi(large-conductance Ca**-activated K* channel)Z —H X &§. @ EM5ET
RBEAPRE, AT RSB ILEAAGES P, Bl AR H RKERImIC T 5 B 5| 6y —FF
BK @B K, RFMEA—F B R LREZREIIN, A—kb T EweyF AT S, AART-
PCR Ao | 4% K, AR ARE 657 dvm 9 E A AR, 42 R & PA: A& sk(ephedrine, Eph)1F 4 Ak %
) —Fr 2R, BEWH X AL T VL4e e (bronchial smooth muscle cells, BSMCs)#43% 7 #= BK
Bl Bl LAY KL, (2R 2 BK @i o9 ©AEA BE WA,

Xiia

BK ifii# (large-conductance Ca**-activated K*
channel) f& M\ 48 (Drosophila) 7 & B SR A2
HEMSSE KB HEE, HRANEFE(S]o,
KCNMA) %31, BK @il ZFFE T & M IL3)
WAL P FREIL. BB HE. RS0
Murp2, RE BK EE 2 BRI, (2R TE
ZURTEE. FRPHERAS T, AT
FHAPFITHEARFRIThEE. BKIEIER 1 WEEMN
P LA 4 B R ), 5 R85 8% % (charybdotoxin,
ChTX)H NI AP, i, ZEAREHS ST
FORILT B R =FE A (B2, B3 F B4) ¥,
X B4 B W 18 OB E ) ) AR . 29
FEMEFNES B KM, {F BK BB REWAT [ B M4
FI A ThEE '

BN R — R TR W B A R A
TSR — R0 Z H I8 m . R E A — R
T, ARETERCEERTSENE.
JR B (ephedrine, Eph) 2 BR324 & B R KM —REY)
W, B3 1%~2% ", T EREMABDGEEERER
Eph HAE B IhEe v € 1), ARG &Mk Eph 1R
— BB LR E BB TAEERR.

B B A7 A 1L, BB SCERTRIE Eph Xt B FiliE )
YER . A0 RS54 B, M\ BKOEE & 4 Bh
WH: 1 WEATF, #iT Eph #HI BSMCs V£ F fIdLA] .

1 RIS R®*

1.1 ZSEFBINMERBSMC)1 3K & I155F
HY SPF 4% Hi 4 4 R Z P9 1) Wistar X (4 B Ak

HBIREEY), 75% PTAEHBREFHE BT, AFARSE

PRI BK @18 SCRUVE TR VLA, 40 AR SE

A5 FF A s 0 R e Bt S AN U — R Y, TRAE T4
i) D-Hanks ¥ 1, 18 SE /MO B HAE KT
SE, QRBEHSE, MEFREE. FETEMR
JEZ. WUEBTRE, F0.25% R AR, 38.5 CKE
W2 h ZAH. 0.22 um MFLEETIESS, 1 000
min #.0 5 min J&, F LEBR. WAE 10% fa4- 1L
& (fetal bovine serum, FBS)f¥) DMEM/F12 14k
(Gibco), 7E 37 C, 5% CO, ¥iFr#aH:%, M.
1.2 MTT %

¥ _EIRIEFEH) BSMCs (5~10 2 /), HRHE Tk
G EE R, WALIE B 1x10° 4> /ml f% B, FEFLFF 100
F 96 LR H; S FL A Eph (F B 25 5 AP H) A
SE TR A BRI, A LAWK EE N 600 pg/ml, XF FE4H hN
ANEEN PBS K. MER, FplFLFIx LA
S3HIIN 10 pl # MTT £5%, 37 CHEFRAETIRE 4h,
o B R R BB OB LR
WS, |ILMA 100 pl —FHEHFDMSO0), KITEE
37 "CHEFEHE S min, {540 A 105 58 65 SR 1R S8 AR
FEARY LA X RIS, 76 570 nm 400 A 1, R
3 7L, BUPIHE; R ER 3K, LH40 A K ek,
BRl 4 4l B £ & A0 570 nm &b A {EAIE S, Bl Eph Xt
BSMCs 5 1142 = AL, (Eph)/Asy, (5T #8)x100% o
1.3 RT-PCR

BSMCs (5~10f%2Z ) 5 RNA F| A Trizol A7
B (Invitrogen)$2HL. B4, 8 LIATREA R RNA ¥

R A 8: 2008-02-25 £ B #i: 2008-06-03
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BRI -

534 cDNA; % UL Lk cDNA B, bl B1 2

) — % B 4M 51 #)(5'-TACTCGAGATGGGGAAGAA-
GCTGGTG-3'f15-ATGGATCCCTTCTGAGCCGCC-
AAGAT-3)i#4T PCR ¥ #4. PCR F=#1H 0.1% B g
BB KT M. 4, AN EBEINS, B
IR T#ES 55 R 5'-CAGGTCATCACTATCG-
GCAA-3' 1 5-CAAAGAAAGGGTGTAAAACGC-3,
PCR R RIF=#J K J% 4y 432 bp.

1.4 ‘AREEFEFNEER

HEK?293 4 ifi fl &% 10% FBS [l DMEM 15575
(Gibco), 7£ 37 CHI 5% CO, HEFFMPEEIE. 4Ll
1x10° 4™ /ml F %6 B B RPAE 24 FLAR P, 1R, A
Lipofectamine 2000 i # 4 0.8 ug 3.1-mslo &1 0.8
ug 3.1-EGFP k. ¥4 4~6 h 5, BHE LA RER
235 mm MNEE/DNERA IR, R
FEEAE 37 CTFH3E 18~24 h F#HTHATRE .
1.5 B4EIXE

- RRRASMER SRR R, FIH EPC-
9 i K #$(HEKA, Lambrecht, Germany)fl PULSE+
PULSEFITS.67 #{+(HEKA Electronics, Germany)i#f
ITRIICF. W2 N 0.5~2 mV/pA, RIFHELRO
mV, HEFHEEN 2~3 MQ.

A 1] AME R E R AE 20~25 C R SR XTFR I
VS . HARAWCA 10 pumol/L Ca? ¥yl (mmol/L):
KMes 160, HEDTA 5, HEPES 10, CaCl, 2.988. #hM
ARG HEEZNEEE R HIND 96 #(mmol/L): NaCl
96, KCl 2, CaCl, 1.8, MgCl, 1, HEPES 10, Na pyruvate
2.5, NaOH ¥ pH 7.5. BHATHFE IR, ERE
WR160 K* ¥ (mmol/L): KMes 160, MgCl, 2, HEPES
10. EARIBRIEE R AT Mes 185 pH 4 7.0. MK
FEL A VRN VEE AR V8 9% — A 43 31 24 290~300 mOsm
F1305~315 mOsm (FTH M LBk 8 Sigma).
1.6 HiESH

Y5 H7 R A Clampfit 9.0.1.07 (Axon, USA),
Igor Pro 4.09 (WaveMetries, Lake Oswego, OR, USA )
#1 Sigmaplot 9.0. AT A A xes Bow.

2 R
2.1 Eph #i# BSMCs 187

M Wistar 3, 74> B 13 2 I BSMCs (5~10/82Z ),
5 600 pg/ml Eph 353 3%, BT Eph %t BSMCs 54 )
B, BF9EY, EphfEF 24 148 hJ5, #HIFE S
5114(25.9£0.43)% (P<0.05), (40.7£0.35)% (P<0.01).

=== | pmol/L Eph -

15 .

1.0

PO 0E+

05

1 2 3
BFEHEFE)

E1 Eph % BSMCs #8580
*REFEEFREFE(P<0.05), ** RREFBHEEF(P<0.01).

M 1 /LA H, Eph #] BSMCs 3458, T BAEHA
I (AR, AR 2.
2.2 Eph %} BK ifi# # i/ A9 f
h T #— B Eph 3] BSMCs 3458 FIHLH,

BATERIT T Eph X BKEIE o WHEBFRKIEW, R
U6 £k R % B, Eph XA o WEE K BK EE BHR
EMAK(E 2a). WH, HHIVHEHREHER
miy( /& 2b). BP Eph A28 8k oo W AR BKGE
18 F TR L BOE
2.3 Eph [#{£7T BSMCs % BK i#j# 1 TEaIF%
ix

. TR £ S5 R, Ephxt 8 By oW B B R BK
BEBEREWAK., BERNE—PHFT Eph Xt
BSMCs # BK i1 Bl WHRERKIFE M. LR
R, BLERERGTHINIETF, MR ET, cDNA
KEH 576 bp . K3 G RKH, Eph LAY
#IHA, 20 Eph 403 8 h Z A, XF B1 MR IX HIHIRK
KA E; Eph 43 16 h B, MIHI R MR EZE T M
B FEE1EF R E I, 2 Eph Ab3 32 h i, $HHI13%
Rk E(E3).

3 itig

SEFERUA RS, 8. WY
RS, ARET. ARSI ERNEKET
s BEENR, He T I A i oA AR T A B
B/ AR, IFHEARRKIIEE®, SEEH RS
W LR B — R E ISR, DABRRIRIE K. R
T Y0 £F 4 RO I L B R A AT . 4,
BRI TR EER KNS ENESE. B
BB, L8594 BSMCs BB 94 Bt 7T LA Sk v

I

[
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HIE (mV)

El2 Eph 3 BK @& B IV B Z a0
a: FERMRIL o WER HEK293 41/ Eid K H 8 BK B, KM BEMN -80 mV EHRAE] 100 mV, BEHRAE -70 mV, FXHEIN 10 mV;

b: BK EBIERI IV fiZk(n=5). -

B-MM§E ﬁ i

E 3 Eph % BK i&# p1 TEHIRIE
1: PBS &AL HE; 2. 3. 4 43R Eph 4% 8. 16 #132 h /5M
# %R 5: DNA marker.

TN . MZRSCH, TATKIL: Eph fe i i &l
BSMCs 58 (E 1), MTIA 7 BN 0 B 8.

2B A9 IE, ZERGERA R A R, LRI =
HHEIE: AR A B E (K,), 530S HIEIE (K,)
1 ATP BURH A EIE (K \pp) . EIXEHEIEF, BK
WIEFET RIS RIS GE,
T EZHALSE FRERAT . &R EH, Eph
St BB o TR TE A BKOBIE R A W 2).

SR, SERIE o+l TEHEFE AE) BK i 5 B
Rik o WEFHRKEEHE, EA5EEHLAEFS
Iz F . Bl B IRFE4H BSMCs 1 RHLP), 7
I A S A FAE A . Pluznick Z§10MIfY)
HHRY: BK-B1 ER 5 EFZREGIHHMLL, &

BENHERAHERN, B2 5k (mean arte-
rial pressure, MAP) ZEFH & . XEERFEFH
Wr R E IR LR, Bl W EE I ARl S TS
AL A FEBURR I, I\ T 384 N BKC #8045 B [ fURk
U2, 46, B TEE R SRR LA 4
AR T PR SRR AU, SIERKE I L4
(vascular smooth muscle cells, VSMCs), i i 34 0 fifg
WS EFESREMARAR. i, EshExE
(X1 VSMCs o, it L3244 / 55 {5 FE 4510 TRP
(trasient receptor potential)i@i¥, fHHI /45 H F15 5
. RATHBFFE Y, Eph REW#0H] BK & B1
T FRIE (B 3). B/ BL WEN BKIEEES & F1
TBUBRE 52 35 PAARK, MOBIE 0 FBULRRIRAR, 1R eIl
BRGNS, —LeR R, E& PR R4 LR
o, ARG R A R E L RS Eik, RE
T iy 56 2 AOBSMCs 24 g i B P9 455 B8 TR BE P RETH A,
{E2 Eph @ #0 B1 WA K RIE(E 3), 1555 BK &
TE T M P 45 B T FO U, AT [A]8E PRI BSMCs 7
) BK LI, ¥8048 R A S AR Ak LA B0 2D A AR A SR A0
BSMCs HIH¥7H . _

Hob, BRI VSMCs EERIEH K, 1.1 %
A BRI, BK 8 i I R A 22 1 25 iR AL
G T T IR T B 5 B T AL, 7E VSMCs HET
R EXEIEM. EFERPTRRY, WIEK VSMCs,



650 . TFRB L -

BK ﬁ;ﬁﬂ@%@%"?ﬁé, ﬁ‘ﬁ{—egjg 53] KCa3'] %@gﬁﬁg [6] Brenner R et al. J Biol Chem, 2000, 275: 6453
EKJEF %%%@%ﬁ‘{ﬁﬂ‘]’é‘?iﬁiﬁ([&,) 081, [ﬂlﬂ:, Eph %E [7]1 Haller CA et al. Clin Pharmacol Ther, 2002, 71: 421

[8] Hirst SI. Respir Physiol Neurobiol, 2003, 137: 309
M IK, f1 BKEE o WEMNREBEFTFRBAIBE (9]  Knaus HG er al. J Biol Chem, 1994, 269: 17274
—j}%ﬁ[_{o ) [10] Pluznick JL er al. Am J Physiol Renal Physiol, 2003, 284: F1274
[11] Pluznick JL et al. Am J Physiol Renal Physiol, 2005, 288: F846
[12] Cox DH et al. J Gen Physiol, 2000, 116: 411

8% 3 #f (References) [13] Nilius B er al. Physiol Rev, 2001, 81: 1415
[1} Adelman JP et al. Neuron, 1992, 9: 209 [14] Golovina VA et al. Am J Physiol Heart Circ Physiol, 2001, 280: H746
[2] Jiang Z et al. Genomics, 1999, 55: 57 [15] Brenner R et al. Nature, 2000, 407: 870
[3] Knaus HG et al. J Biol Chem, 1994, 269: 17274 [16] MacFarlane SN et al. J Neurosci, 2000, 20: 5245
[4] Uebele VN et al. J Biol Chem, 2000, 275: 23211 [17] Atkinson NS et al. Science, 1991, 253: 551
[S] Wallner M et al. Proc Natl Acad Sci USA, 1999, 96: 4137 [18] Kohler R et al. Circulation, 2003, 108: 1119

Mechanism of Ephedrine Inhibiting Proliferation of
Bronchial Smooth Muscle Cells

Hong-Juan Jing, Chang-Dong Wang, Lu Gan, Xu Yan, Peng Chen, Guang-Yuan He*
(Key Laboratory of Molecular Physics, Ministry of Education, China-UK HUST-RRes Genetic Engineering and Genomics Joint
Laboratory, College of Life Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract BK channel is a kind of big conductance, voltage and Ca**-activated potassium channel which
exists in almost all tissues in mammal. The B1 subunit was first detected as an ancillary subunit of BK channel in
smooth muscle cells and had significant influence on the biophysical properties of BK channel. Mahuang, as a 3-
adrenergic receptor agonist, is a Chinese traditional medicine treated as asthma. In this paper, RT-PCR and patch
clamp were used to approach the mechanism of Mahuang treated on asthma. The finding results showed: Ephedrine
which was the most components of Mahuang suppressed the proliferation of bronchial smooth muscle cells (BSMCs)
and restrained the expression of B1 subunit of BSMCs. But, ephedrine had little effect on the current amplitude of
BK channel.
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