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Effect of magnesium sulfate on calcium channels in
isolated cardiomyocytes of guinea pig'
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AIM: To determine the effect of MgSQ, on calcium
channel in heart cells and its anti-arrhythmic
mechanism. METHODS; Whole cell recording
patch-clamp technique. RESULTS: The calcium
current (/o) in the veniricular cells of guinea pig
was enhanced from 1.6 £0.6 nA 10 1.920.4 nA
(P <0.05) by magnesium 0.3 mmol-L™" in the
extracellular solution. and recovered to 1.7 £0.5
nA after washout {( P < 0.05 vs exiracellular
magnesium 0.3 mmel-L™', P >0.05 vs normal
Tyrode ). lca Was decreased with increasing
concentrations of MgSQ, (from 0.3 to 6 mmol-L~')
in the outside-cell sclution. MgSO, 4 mmel L™’
attenuated /. from 1.5+ 0.6 nA 10 0.9+ 0.5 nA
{P<0.05) and gained it to 1.3 £ 0.4 pA after
washout (P < 0.01 vs MgSO, 4 mmol - L™',
P<0.05 vs normal Tyrode). Furthermore. the
currentvoltage curves (| — V curves) of /o, was
elevated without its woliage dependency being
affected. CONCLUSION: MgSQ, coencentration-
dependently regulated L-type calcium channels in
ventricular myocytes.
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TANG Ming®, N BT B3 AR ERHE (MgSO, ) X L AL 40 B8 B 45 B F

BiE W B, 3T MgSO, i & B &,
A 2HRERFBAEAR AR A EES
(0.3 mmol" L") {ELALAMBERE (/) 1.6
+0. 6 nABE 1.920.40A (P<0.05), Hi%FEE
EE1.7+0.5pA (P<0 05 vs 80 I mmol-L™",
P>0.05vs BRE) I AREHESHITHR
B MgSO, 4 mmol'L™ & (A 1.6X0.6 nARRE
0.9+0.5nA (P<0.05), ARSEHEEE 13
+0.4nA [P <001 vs MgSO. 4 mrmol * L',
P<0.05 vs &) MgS0O, 4 mmol-L ™ EL AN
Wea j BR-BERE LR, FAMBR-BEK
MAFRETT. 45 MgSO, iR B kit i iR 35 0
A L-B 55 HE.

M " HRTY ElGFEER LALE, WXH
HEFHAARELRIEAEEMAS. AIHIFR
I REAERER(TOP) S M2 WA R
AT fERfL(AP)JLFE X R, Bl & 1F & /]
FRFESLIMEES, AW, K FASIREM3h R fi
wECI M@t R kmpRE TEESERS,
FXEEWMFR MgSO, 2Ll R EEHME R,
Bit MeSO, LA FME THREM.

MATERIALS AND METHODS

HHERME Crystalline MgSO, . 4 8 B ( taurine) ( £
¥WiLEE A T ), HEPES (Fluka)., BRE® I B collagenase
type- 1 }, injectic #E Hf 00 % { verapamil }, crystalline M Z,
( tetraethylammonivm } 3 38 Sigma 2> 5 #H 5.

BHE 1) §E(Tyrode)  (mmoal-L7"): NaCl 112,
KCi 5.4, MgCl, 1. CaCl, 1.8, NaH,PO, 1, HEPES 5,
glucose 10, A NaQOH 0.1 mmol -L™"{§3 pH E 7.4. 2}
XEHHE (mmol » L7"): NaCl 30, KCI 10, NaH,PO, 1,
MgS0, 5. glucose 20, taurine 50, HEPES 5, A} NaOH 0.1
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mmol L "@AY pH £ 7.4, 3} KB# (mmal-L™ ") KOH
85, B | K 50, KCI 30, turine 20, KH,PO, 30, MgSO, 1

HEFES 10, glucese 10, egrazic acid 0.5, H KOH 0.1 mmol
L' pH = 7.4. 488 A& (mmol-L7"): KCL 156G,
MeCla 1. Na;ATP 1. egtazic zad 10, HEPES 5, A KOH
0.1 mmol- L™ '#@% pH E 7.4.

S RALVEREE EEERRER, E225+25g, $ A
$, Langendorff ¥ 8.0, BB B ™. S
Wt EEFMRKE O FE 1220.7 kPa, €O, 2 E 5.3
+0.7 kPa.

CAEEEREHERERE SHERRERS,
SEF-EHBRXR. MREEEIT.5-0. TaRlRENY
AREREAREESHELSR.

RESE HEBEEER(PEHERESRAEEAR
Br GG-17 #8) AT 50l 88 1300 { ( Narshige Type PE-2} 5 8536
REHBENEL-2um, 8 2-3 pem, HH 3.5-4.5 M2
P B ACRE . W R AR P

BREFBXE XATHEME AL FE AR (wholecell
recording patch-clamp technique) 45 S SRR E FH M 5
B, B 7 (Nihon Konden 3NT-T 130)4% 8 0l #
Frik, & #{(Electron Co. SBR-1. Shantou}ic T Hii L E
B, BEHEKX#(Lst Co L/M-EPC?, Darmstadr,
FRG), BH B TIAE P iE B S p 2 52 Bl 2R, BB
FAMBRBETTRMAABESE. 42K Qs
(Gaga-seal) i5 . TR BEHA AR AL, 1 {2 5 B { bnlding potential }
R-40mV, EHEE 0 mY, FL£ 300 ms, WM o0.5
He, WicR 8 —WEABENAMBRE, B LT
ERERLRES MEREEMATHZEmMEE, BSinA
HERIOAAE 1 pmol- L7 ' W R R HE N, EmiEZ3Ed
My - EEE R, (Fig 1), H#Hid k- 40
mV, BB E 10 mV, M —30 F +60 mV, REEHEE
Tl NS ZEFRABE - BEXREHE(I-V
#k),

WIELE BAKBUYU s RF.  RREHE
g A,
0 mV o mV
- 40 my) - 10 orv] L

B

Verapamil 1 pmol-L~!

current { I, ) recorded in an

Slow inward Ca**
isolated cardiomyocyte (A ) and inhibition by verapamil (B}.

Fig 1.
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RESULTS

EREEBEE(n=10)LULHERn=16)1,,,
HEN 1.6+£0.6 nA, 5 3CH S HIEEE .

B E Mg 0.3 mmol L "Hi MR ¥ 5
min, IC# IofH, £HHERLSNHBE R = 16),
T 1.7£0.5 nA #EE 1.920.4nA (P
0.05)MBE3min FEHEE 1.71£0.5nA (P<0.05
vs MgSO, 0.3 mmol L™ THi M4 HE . P > 0.05 ws
Tyrode) (Fig 2).
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Fig 2. I in a cardiomyocyte. A) In Tyrode; B} 5-min
perfusion with MgSQ, ; C) 3-min washout with Tyrode.

W 2  W B MgSO, 4 mmol- L " 41 M4 5 % 5
min, 0% [, AR 1.5£0.6 nARBZE 0.9
0.5 nA (P<0.05), #LEF S EKBENE 3 min
EHRE E 1.3£0.4 nA (P <0.0]l ws MgSO, 4
mmol - L™ M A HE, P<0.05 »s S EREP)
{Fig 2).

oo H M 0.3, 1, 2, 3, 4, 5.6
mmol* L™ # N F 2 mim, T, MgSO, W ¥ 7}
BB E(Tab 1).

WREESEBEEERS TR R — bk
B(I-vis)E, #E MgSO, 4 mmol L "¥E
Tyrode 5 min, B M I -V ik, &t EE L
ZENMM(» =) BEWE - VEHETL %

P e e
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Tab 1. Effect of extracellular Mg®™ on I, in cardiomyo-
cytes perfosed for 2 min. r =8 cells. X 5.
"P<L0.05, “P<0.01 vs control {Tyrode!" .

Mg?~ fmmanl-L finmA
0.3 1.8=0.4
r* 1.6+0.5
2 1.420.4
3 1.2+0.3b
4 0.7+0.4
] 0.4+0.2"
6 0.1+0.1"

M MgSO, Ml T —BEETH I, HBEAH
HFEEMIOmV., I-VHERELE, IER
A% B, R0 ERL FE 44K 6 F 6 B B o B (Fig 3).

fo/nA

0.2
—4? —:?U —%_U -*_1‘0_ Or lp .EP 3.0 40 SJU 60
v/oV

Control { Tyrode)

Fig 3. Effect of MgS0, 4 mmol-L™" on I,. # = 4 cardio-
myocytes. x % 5. *P>0.05, "P<0.05, ‘P<0.01 s
control (Tvrode).

DISCUSSION

SRR AR, G T 4 T Ak B e M AN A Mg
AT 536 14 B 1R b LT 4G GE O TR, BEOR I, PRI
EH MR LCMARNE TEEENEBR®R
(EAD) FIHEE 5 B (DAD), & RIS %8
HBEEHR(TDP) MM EFSMEECEET®
P A R0, F R Mt SR I B
AfEREHELBEERENERNHZ —. &
B MgSO, Al e B L- B4, WRstm I,

B EAD 2% DAD; MgSO, % 1,0t B 4 3 th 28
B1-V 3= 0 MgSO, B K 81 M B A S
BEmAEwEE R E REKSFIE, LERS
BB EXE, FIEDEMXBE. MgSO, WiHHEE
MERANHEE, THREEERKC-EREERNE
F it Rl

KEBHWEE T run-down M. BRI
HIERBEE ISmn REHAKLFFAHE, 5
TE TSR, TEMEH R R R
TR R T run-down $m.
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