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Research of Changement of Calciunr Activated Potassium Channels in Rat Aortic Smooth

Muscle with Aging

LUO Xing Lin, LI XirQin, and YANG Yan

( Institute f Cardiovascular Disease, Luzhou Medical College, Luzhou 646000, China)
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[ ABSTRACT] Aim To investigate the changes of Ca®* -activated K* (KCa) channels of rats aortic smooth muscle cells
with aging.

Calciunr Activated Potassium Channels;  Aging;  Rat Aortic Smooth Muscle

Methods The aortic smooth muscle cells from rats of three groups ( 1, 6, 20 months, n= 20 respectively) was di-
The signal
channel open probability (Po), open dwelltime(To), close dwelttime (Tc) and urrent ampitude ( AM) were recorded. Re
sults (1) The conductance of the rats aortic smooth muscle cells of 1, 6, 20 months was 192 £47 ps, 177 £56 ps, 163 £35 ps
respectively.  There was no significant difference in each group ( P> 0.05). But the AM of the rats aortic smooth muscle cells
decresed with aging.  (2)The Po of KCa in the rats aortic smooth muscle cells was 0. 009 £0. 001, 0. 015 Z£0. 004 respectively,
The Tc was 2260 £653, 2512 185 respectively in 20 monthrold rats and in 1 montlr old rats under inside-out patch.
ity of KCa had significant difference between two groups( P< 0. 01) . (3) The sensitity of KCa channel to Ca®* in the aortic smooth
muscle cells from different montlrold rats: After adding ca® (5% 1077, 107 %, 10" *mol/L) to cytoplasm, the Po incresed and the

gested by enzyme and studied the activity of KCa in the rats aortic smooth muscle cells by the Patclr clamp technique.

The activ-

Tc decresed in each group.  While comparison of different montlr old rats, the Po and the To of 20 monthr old rats was less than
that of 6 montlrold rats and 1 montlrold rats.

ing

Conclusion The activity of KCa reduced in rats aortic smooth muscle with ag-
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1.1 KGNS

FE B4 3k K 28 (CEZ-2200 &) Fuig 17 ) o %
(VCG-11 &) % Nihon konden 4 7= ; # e A% . £ X (MF-
3R B BRI H B (PP-83 A) I ZEHEYE
(WN 203 #!) 4 Narishige & 7; Bl EMH 2 & M &
(IMT-2 #!) 5 Olympus /2 & & /; A/D-D/A % #% &
( Digital- 1200 £!) 2 3 [E Axon {{ &\ 8] & F=; 187 &
BIRFH(HZSH &) A RIEFRBKEFREAT LA
A,
1.2 SEI&5

(1) B AR 8 B 77 (mmol/ L) : K-Asp 40. 0, MgCl,
1.0, CaCl, 0. 05, KC1 100. 0, DIDS 0. 1, /& NaOH & pH
E 7.1~ 7.2, (2) BRI H A (mmol/L) : K-Asp 100.
0,MgCl, 1.0, CaCl, 0. 1, HEPES 20. 0, KCI 40. 0, EGTA
2.0, I KOH ¥ pH £ 7. 1~ 7.2, (3) BRE H X
(mmol/ L) : NaCl 127, KC1 5. 9, CaCl2 2. 4, MgCI2 1. 2,
] % 4% 12. 0, HEPES 10. 0; //l NaOH 8 pH £ 7. 1~ 7.
2. (3) B ivEE H A (g/L): AJLE & B 1. 25, DIT
1.2, & B 1.25. (4) Bk O 7 A (g/L): KR
1.25, O RELBE 1.25 & @ 1.25.

HEPES 4 B GERMANY, %4 /4 {t. B & EGTA
E Sigma A 8], & A B = oA, BERESHEAEN
X B B A R, Ek= O( B Nemnst % #2 Fk= ( RT/2F)
(In[K+ 1o/ [K+ ;) T E A7), B A A T8 & &
WITFK AT
1.3 KM

w1 A6 A .20 A8 Wistar A K % 20
HRE 4 A K 28~ 30 g, 90~ 110 g, 450~ 550 g, k&
B, mRR Ry RE, B —RFE
Mo # Wistar A RT3k 4850, B3 TR, W £ 5 k£
W TMES k, RANGBERNEL S, EFET
PrFFHRE S, FEAKA 2~ 4 mm. 5 2 mm &
£, BHELHN BA R VEEIENRE, T
37 CIEIE AR 4 W3k % 10~ 15 min, B H A H 3k 5
NBHER O /MNRF, EERXBREFRFA 3
~ 5 min, BUES 4 4 LB kN AR R W N IR R, R 4
HREBRRRT, BHE L AMERETEERZEL
WMETAE, EREERTY BRI EE R EA
& AL 48 e ( aortic smooth muscle cells, ASMC) 2~ 3 4™

I LEY, BU V] £ L Bg MR, iR A MR 7 T VB, £ 6
~8h WM.
1.4 BEJEUENES SR

BHSHRANWAMCETEHERZEME & H
N, BN BBR 4 mL, & BT R RA MR
WR KA ARk b, R AT 2 1 B AR BE 7Y A
EE(1~ 2 em H,0), BAFG 1k 74 o BUAL 47 3 2 WL A%
K. [B B TR AR AR A O & AR
KA EJEN 1 mV, B KK 40 ms B9 77 kw15 5, A
THREHERLE., SAHMEAZTHERENBESE,
1% Ak AT R 4R B R E FE M A R AR K
K2 E“V-COPM” e 4, H s 4% o EAME B 0. % 4%
WA 2K o Bk Ak B 4 BB R E, L BUR] B B R A ELUR
BN, BB R TEE, 8 1 AT A 1 AR AR P R A
FE(10~ 30 em Hy0) , f7 & B R Z# T 2 0, B
e 7 W Z B D, 1R T R B AR R I 5 4 R R TE T
T Rk A B 4 2%, L TEL A 34 10~ 100 GQ, HLH &
L8 0 ik o w8 (L4 8 70 Ak B 9 R 8 B % 4 i ik
Mt B Fr 4 ( cell-attached patch) ; 28 %5 6 B 4% 37 A2 7
AT EE 2~ 3, ARFR BB, B &N E =
SR HE A4 (insiderout patch) o 3 & H R & B A 4
BABETINCI T EER 12 A/D &, WA
B F it & ML, XA pCLAMPG6. 0. 6 4 4 20 4 x 3
B4 7T 7% BE 2 ( pobability of open, Po) « T 31 FF 5 B ]
(mean open time, To) + F 3 % ] B 8] (mean closed
time, Tc) « ¥, I 18 1& ( current ampitude, Am) % #{ 42 #
T AT AL . I % B 18 1 Y 4 5 B 7 [ (all points
histogram) # 17 B # WA KED A WA TR K E
Ca®* (10%.107.10°4% 10° mol/L) /& F 4 M To.Tes
Po.Am ¥ 5 HE .
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{ELIZ TN R, A0 oK M B2 Bl ) 8 19 n i BRI (B 1,
Figure 1) . 1 H .6 HUESH 20 H & KR 3 K-Fi
L KCa JEIE (1) FLFAH 7378 192 £47 ps. 177 £56 ps
1163 135 ps, FA LK LR EHZR(P> 0.05) .
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Figure 1. The relationship curve of current voltage in the KCa
channel of aortic smooth muscle cells from different month- old

rats

Eb, & 3= 30 Jik SV L4 R A% 0 BB 1E Po W 2k
/N, Te BEIEK(FK 1, Table 1) o

# 1. AEESMRRA ETE R KR P RS E 9
BIEEMLEER (v £s)

Table 1. Comparison of the activity of KCa in the aortic
smooth muscle cells from different monthr old rats in inside out
patch
Hi#  To (ms) Te (ms) Po Am (pA)
1 6.43%4.35  512%185  0.015+0.004 4.04%£1.29
6 5.14%4.79 1020%618" 0.01310.004 6.91£2.47
20 7.28%4.21  2260£653"  0.009 £0.001* 7.47 £1.97°

a N P< 0.05,b A P<0.01, 51 HE4IHLE; c A P< 0.05,d K P<
0.01, 5 6 H#4lthE.

2.3 AEIR#RAERENIKTE IS HERIR
B Ca™ RIBREE

TE [FLRE (5 AR M i B 0, IS [R)IR JBE Ca™
Ja, 753)” Ca™ Xt % 3 # 2HK B 3= 3 ik P 0 L4

KCa i 38 33 A B 2 B B0E1E H, RN Po 1Z ¥ N
2.2 AEARAREMNKFBIMAIEHERIE A Te BHGEE. 4 HBMFN, £ Ca™ KE
EEM LR A ELE I, Po 7E 6 H i E 1 3 W% &2 39, 17 20
FERFRME v, FEN T A B, 2 A4 PoTo bt 1 A g 6 H i BFBFIN(E 2,

JEEALEH IR+ 40 mV I, 20 H g5 1 H B KA Table 2) .
2. FEA®R KR ENKE B MBS EEFIRIES Ca™ MR ( ty)
Table 2. The sensitity of KCa channel to Ca>* in the aortic smooth muscle cells from different monthr old rats

Ca® W JE P FF AR 1A (ms) 399 A 1A (ms)

(mol/1) 1 H#t 6 Hi 20 A i 1 Hi#% 6 H ¢ 20 A i

0 6.431t4.35 5.14%4.79 7.28 %4.21 512 £185 1020 6187 2260 £653¢

107 ® 5.20%3.57 6.75%3.25 5.72%2.91 292 £69* 858 £493¢ 1903 +474¢

1077 5.14%3.88 6.59%2. 18 4.48£1.85 288 £104° 506 £337" 1321 £358*

1076 5.79%2. 01 6.331+2.80 3.59 £1. 72 131 £72° 289 52" 453 £268™

1073 5.00+1.77° 6.28 2. 10 3.60 £1. 60* 56 130 191 +50M 259 41
a y P< 0.05, b P<0.01, SXBAL(Ca®™ IKE N 0) LB ¢ 9 P< 0.05, d A P< 0.01, 51 JJ# R
% 3. TEA®R KR ESNKT B MAAIEEERREST Ca™ MR ( ty)
Table 3. The sensitity of KCa channel to Ca>* in the aortic smooth muscle cells from different montlr old rats

Ca® WRJ¥ AT O R Am (pA)

(mol/L) 1 J]# 6 /1% 20 H# 1 ¥ 6 J1i#% 20 J1#%

0 0. 015 £0. 004 0. 013 £0. 004 0. 009 £0. 001° 4.04%1.29 6.91%2.47 7.41%1. 97

1078 0.06610.009°  0.13310.035*  0.008 0. 001° 7.53%0.73 7.84%1.55 6.77 £1. 69

1077 0.134£0.007°  0.138 £0.008*  0.012 £0. 002 6.641.27 7.41%2.27 7.861+1.89

107 ¢ 0.325+0.003>  0.338%0.013>  0.019 20. 004* 8.10%1.23* 7.29%1.95 8.10%1.33

107° 0.524%0.009"  0.958*0. 043 0. 032 0. 009" 9.52%1. 44" 8.30t1.22 9.01%1.16

a’N P< 0.05 bl P<0.01, 5xtBEZH(Ca® WE N 0) ELEG ¢ N P< 0.05, d N P< 0.01,

51 AR LR



548

ISSN 1007-3949 Chin J Arterioscler, Vol 13, No 5

3 11 ig

T HRIE, K R e tR 30 fik B R R E T
B H BEIG RS T PR . R IE 2 52 £9 AN/ PF(3 A
W), /b E 18 £5 4N/ PF(25~ 30 YY) » XFEAM
T B [ Rk Bl 3G 84 B B PR — B0, B 60~ 70
G 3~ 18 B H WA T 80% 1 . 7E K B A it 3h ik,
M X Cromakalim ( KATP 38 1& JF 5057)) 51 &2 K 3E M
B M R AR AL SN, £E 22 8 WKY KRR (20~ 26 H
W) B AR (6~ 8 HIY) A I Rk,

AL 4 M B R, B9 T AR A g K
B KCa I MM, 45 BRI, % HRA KK F3)
ik ¥ FULRE 25 T e A7 A+ 10 mV ]+ 60 mV 5[] 25
WA, 38 (1 IR T AEL IR S I K, 5 n K i il H %
B PR 72 A R A SO B AL+ 40
mV i, 20 H#¢5 1 A K RA L, HEhk-FEL
Po & E /N, Te BE K, [FIRS KB Ca™ X+ 4% H
ZH K R 32 30 kT T LA B KCa 38 38 354 BH 2 193
EAEH, RIA Po B G N, Te IBW4a k. (HX &
HEEHIF Ca® W E LR LRI, Po £ 6 H AL 1
H SRR, M 20 H 8 4H Po F1 To b 1 H A 6
H %) 25 PRI, 290 8P 08 L 40 i KCa 18 T8V
PEREE 210K R A B

S&F I S 7 W40 B KCa 38 18 38 %8 25 1k I HL
il H BT AN 2, W9 3R B, KCa 38 18 BIB0E b 5
R A 45 B 7B R Ak, IE Rl @ I 2 AR RN S
RS SEEWEEE A(PKA) M8 3 BE G(PKG)
FOBCTE P R AT 4R R T VR ML . cAMP AR RS ) I
AP KT AT 28 SCBIE cOMP #8281 S, AT i
7 KCa J#1E . Mercedes 18, K B =F 30 ik o6 g 7 #)
SN TEREIE RS (M 3~ 4 IR E] 12~ 18 H &) 1Mk
IS, BREF Szl KR SRk D . BRRNEE R &
FE BT ZBEREAE( Ach) T SNP 5 2 A I 55 44 it I
NG G B IRAR (P < 0. 01), 3X Fh Jsz S Yk ARG
58 R E BB AFE R oMP K FE R
PR ) — S84k 2 (NO) F1 AR I8 14 4 A R i 2 ] B
SHF RIS 1L, BT PKG /58 KCa i 8 35 T 1
At NO 38 AT B 4 0 M T 9 UL i KCa 3
T, ACh FTE K R 2 IS KTV L4 i KCa
EIE 5| E M 47 7K« Cromakalim XF % il 3 5 ik ATP

ST B T PRI RE T B S B R BRI, SRR
ZAE G cOMP L 4F % B B B AR, 1% 1 B 3
SAPRAE T L% X% Cromakalim 187 5K &2 B2, HH 384T
HEM, 78 AL TR, Wistar K B 32 5 BKSF 18 L2 g
H S SR A0 cOMP ERE KT 1 B AR B 15
A58 A A58 P B ( PKCC. ) 20 R T R ) Tl B A B
FoAt 1 Rk 35 A <™ .

BEAk, 80 FEAR LASR AATTH 288 4 R 25 bR 28 1
(K* )i N A, AR5 L K+ @iERERF. K iE
T8 S6 B b Al K™ 3 IE AT HLEk HS X AR R &
REZ5 C BURTERM P K TE . Shaker K* JHiE 463
PR TR (Val) 53 A8, i C AR IE T3 n ik
100 1%, SS1~ SS2 [X F 41 19238, Al LM N 2kiE .
DA b5 B T R R R 11 S AR BT U T ) T RR IR A,
HEMAE G R RTFE R AT RE R A T FoMh AR, Bl 1@
B A MR S8BT 52 R
UNE K RERE Ak 755 10 5 0 & AR A R L)
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