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Effect of angiotensin I and its receptor antagonist on electrophysiology and L - type calcium current in
guinea cardiac myocytes XU Yan-min, HUANG Ti-gang, CHEN Yuan-lu. Department of Cardiology,
The Second Hospital of Tianjin Medical University, Tianjin 300211, China

[Abstract] Objective To evaluate the effect of angiotensin I (Ang I ) and its receptor antagonist on
action potential duration and L - type calcium current density of cardiac myocytes. Methods Single myocyte
of the ventricle in guinea was isolated. Action potentials were recorded using a conventional glass
microelectrode filled with 3 mol/L KCI solution. Membrane patch clamp whole cell recording technique was
used to investigate L —type calcium current maximum in holding potential of - 40 mV, length of time 200 ms,
command potential 0 mV. Results Ang I induced arrhythmia of multiple electrophysiologic mechanisms.
Action potential amplitude, 90% of action potential duration (APDy ), and resting membrane potential
(RMP) were significantly decreased or shortened after being purfused Ang I for 1 minute compared with
controls. 30% of action potential duration (APDs,), 50% of action potential duration (APDs,), effective
refractory period (ERP) were also shortened significantly after purfused Ang I for 3 minutes compared with
controls. Ang I increased the L - type calcium maximum current density after a perfusion of 5 minutes, but
losartan perfusion for 1 minute decreased the L - type calcium maximum current density, and it further
decreased after perfusion for 3 minutes. However, the current-voltage relationship curve was unchanged.
Conclusion Ang I could decrease amplitude of monophasic action potential, rest membrane potential,
shorten duration of monophasic action potential and effective refractory period, increase maximum current
density of voltage dependent L - type calcium, and possess the effect of inducing arrhythmia. ILosartan
decreased maximum current density of voltage dependent L - type calcium.
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1.1 EWBM A : G K#:NaCl 137 mmol/L,
CaCl, 1.8 mmol/L, MgCl, 1. 0 mmol/L, NaHCO;
1. 0 mmol/L ,NaH,PO, 0. 05 mmol/L, & Z X Ik &
Z 18 (HEPES) 10 mmol /L, % ¥ 5. 5 mmol/L;
Pl NaOH # pH 7.4, X5 # NaCl 137 mmol/L,
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KCIl 5.4 mmol/L, KH,PO, 1.2 mmol/L, MgSO,
1.2 mmol/L, HEPES X 6.0 mmol/L, % % ¥
10 mmol/L,pH &L, NaOH @ E 7. 4. L UL4H K 4
BB A LSHmKER .3 g/L, A MEBHB
(BSA)0.5 g/L,EH E B E 0.1 g/L, {# /i B BC i i
50 ml bRWA . K55 A K5 AN A 180 pmol /L
CaCl,, AN B AR5 # KCI 110 mmol/L ;Na,ATP
5.0 mmol /L ,MgCl, 5. 8 mmol/L,Z — &Y Z 8 &5
(EGTA)0. 5 mmol/L,CaCl, 0. 02 mmol/L ,HEPES
10 mmol/L. ¥ Ang I HEE T & KB R E N
200 ng/L,

1.2 BRI LIMAH & RANOCENLMEE 535
KRR 20 X, BEHER ), (& E 250~300 g . P ) B
BEBAKSERB . FLEWHHENT . RAELE
B, BT W N L&D R B E s AL (MAP),
3~4 ml/min & [REHE R RFF(B7.5+0. 5 CHRE,
EERENEUERSBA 5KE O, #M 5X%H
CO,., Hizgd TR, D HPUE O, BKA
4 COOXEBPUERE MBI RAREE
£ F Langendorff R EE L, XERE K
FATEPEARE T min, HLIE 45 150 mmol /L. EH
B 0.1 g/L.BXJRES 0.3 g/L.BSA 0.5 g/L L5
¥ 3 min, FLOZENYA/NR, B R TEKER
1,37 CHEE FRBKST 5 min, B LB B ML
LM, 45 ZEWEE A 1. 8 mmol /L, ¥ 4 B iy B A~
DB FETFLABBERY . ZRTHE 2 h, R
ik o] T

1.3 SERIT LS RIES B A DR B AR,
FEAB A K 600 ms, &7 5K 2 5 B, bk vh % E
1 msi22 kM. #E 15 min J5, A% 3 mol/L
KCl Bl r S B R is RafE iz, L&
Ang I ¥R WMEDE 1.3 M 5 min J5 4 Hlic % 3h
i v BB KA R (ERP)Y, shfE s fi7iE ® E )
30%.50%% F1 90 % K (8] # (APD;, . APD;, il APDy,)
ERP LIS RIBENE . 2ASFERBER TS
BEEMATEINBERERS . KEC U4 R
FW 1.5 ml in A E B MER %KM, U5 EE
10 minfG A& RBERBERICHAREIS Y, RE R
2 ml/min, #EBEICERH , RmEE <1 pm, 5
R AR NS A 3~5 MQ, B 3% T 40 e
5@z EET SHEHEE, AETIL ER2HM
i, @ AD/DA ¥ #:35 X £ Axon 200 B itk
WA UEEHFRETICR L -BSER. R
B E—- 40 mV, & 4t ] 200 ms, BrEK 10 mV, #jik

BA-50 mV~+40 mV,WEHF-HEXR. AT
B~ 40 mV , HREERY ] 200 ms, {4 BN 0, WE
L -BISHE FABRKEBER. & Ang | REYHE
WEHEE 1.3 F1 5 min 43 5)ic % L -SG5 3, 40 2R
BB R BB 3~10 min W ABETE &R, K it
FiRMME .
1.4 Zit%¥ . R A SPSS 10. 0 & it k4.
HEEN U EREE () FR, RAR: &
B HBERRACRR,P<<0.05 A ERFEIT
2 & B
2.1 Ang I BLLABRHMIERA 100 ng/L Ang I #
HEAONEERMA EWERELBRE 0N KE
5REEEXVOBRE. DERRE TEILLESE
HE.KELBIELE. RRTEBESMHEABEIAX,
DEBRREZAPRTRESEER0TE. Angl
W 5 min A2 AP B FEHF (2. 0£0. 6)mVEL
(5.040.9)mV,P<<0.05),Ang I #HFLBEH
EERBERE,BA Ang [ AIBLLRIRHE .
2.2 Ang IR E AU BEEBERGE D:
Ang I # 7 1 min, S1EH AL IR 1E (APA) \APD,, . #
B A7 (RMP) ¥ 88 3 & AR 5 45 48 , % 13 3 minff
APD;, ,APD; % ERP i3y B E 4% .

£1 Ang Il MEBRILLMAIEEBER G+s,n=20)

Table 1 Effects of Ang I on electrophysiology

of myocyte in guinea(x+s,n=20)

¥ 3 min

¥ HERE i1 min ¥ 5 min

55.6127.8

98.1+42.2"
145.5£25.4*
189.5138.7

61.1+15.9
174.0£22.0"

50.0%21.6
95.4138.4
140.4422.3
177.2£38.0
52.0+ 9.8
170.0£18.4

APA(mV) 106.7£17.1
APD30(ms) 124.9£44.0
APDso(ms) 168.7+43.2
APDgo (ms) 303.0473.8
RMP(mV) 92.0+74.8
ERP(ms) 252.0124.0

. S5x EREEE. - P<0.05

2.3 Ang I REAVHEI KB ULHME L -BIE5 8K
BIFERS : A& Ang I (200 ng/L) & KW HEVES min
J& » L ~BU 4% e 3L B Bk K 0 B, R B X BROR 35 B 3 4
(342.4+4297. 6)pA/pF H (279. 04 240. 6)pA/pF,
HHNERK 27. 9% ; LW (50 pg/L)FEHE 1 min I
3min,L ~-BIFE L WA X BREBEREMK, 250K
(280. 3+ 94. 3)pA/pF H (355. 2+ 151. 4) pA/pF;
(177.4+108. 2)pA/pF K (355.21+151. 4)pA/pF,
W RS H N 21.1%F 50.1%, ¥ ¥ 3 min B &
1 miniF— MK, BE-BRXRMEZERY LY
B, BERKERRPAERE+IOmV,

76.8+24.9"
129.2+£26.1
173.8126.7
235.4458.3"

61.5£18.2"
229.4%32.5
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