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Mechanism of arrhythmias caused by autoantibodies against B;— adrenocep-
tors induced by hepatitis B virus in mice
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[ABSTRACT] AIM: To investigate the significance of autoantibodies against B;— adrenoceptors induced by hepatitis B
virus in the pathogenesis of hepatitis virus myocarditis. METHODS: 30 mice were injected peritoneally with an emulsion of hepatr
tis B virus and complete Freund’ s adjuvant every three weeks. The autoantibodies were examined by ELISA, the heart and liver
specimens were collected on 56 d for pathological observation and the binding of the autoantibodies to guinea pig cardiac myocytes
were examined by immunofluorescence. Using the patch clamp technique, the effects of 1. 50 autoantibodies purified by octanoic
acid extraction on the action potential and L type Ca®* currents of guinea pig cardiac myocytes were also nvestigated. RESULTS:
There was a good correlation between the autoantibodies and hepatitis B virus. Without pathological changes in the heart and liver
specimens, 6 mice of the test group manifested bundle branch block, sinus arrest and premature ventricular beat etc, which were
positive in the autoantibodies. The specific binding of the autoantibodies of the mice to guinea pig cardiac myocytes was observed.
11 50 autoantibodies of the mice prolonged APD»y, APDsy, APDgy by 36.46% , 29.63% and 12.40% , respectively and enhanced
L type Ca* currents by (49. 67 £16.01) % . CONCLUSIONS: Autoantibodies against Bj— adrenoceptors of the mice induced by
hepatitis B virus result in several arrhythmias, which might be mediated by the enhancement of L type Ca®* currents.
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7.05) . LA BRRGRR 1 AR R B R E ST 98
Sigma A 7] .

2 HE

2.1 R RBEEEMDNRBERKE Y 60 X
BALB/ C /MR ( /KT 16— 18 g, 6 A #%) BEAL /> Jy 5L 46
Y n= 30) FIXTHEZ (n=30) . S Yuan 2514 {75
., B HBV (8.4 x 10'°CPS/ L) 525 AR B (45 4> 2 AT
6 o/ L) IR L FLAG, BUR AW 100 ML, &3 H /N T
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13 27 F1 34 d K HFRAE 1T 5B (GE4UEE 50 mm/ s,
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Fig 1 ECG changes of the mice before and after the inoculations. A: ECG changes of one mouse of the sham immunizations were not obvious
on0d, 13d, 27 d and 34 d; B: ECG changes of one mouse inoculated with HBV showed that bundle bunch block was observed on

27 d and more serious on 34 d; C: one mouse inoculated with HBV manifested premature ventricular beat; D: one mouse inoculated

with HBV manifested sinus arrest.
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Fig 2 Specific binding of mouse anti-# -receptors autoan-
tibodies to guinea pig cardiac myocytes (Immunofla-
orescence, x 200).
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Detecting rates of anti— By~ receptors autoantibodies in mice

Tab 1

imoculated with HBV at various dilutions ( n= 30)

1. 50 1. 100 1. 200
Test  Control  Test  Control  Test  Control
0d 0/30 0/30 0/30 0/30 0/30 0/30
28d  10/30 1/30  3/30 0/30 0/30 0/30
35d  16/30  2/30  7/30 1/30  2/30 0/30
56d  14/29" 2/30  6/29° 1/30  1/29" 0/30

* .. . . - . .
one mouse positive in anti— By~ receptors autoantibodies mani

festing sinus arrest died suddenly on 38 d.

4.2 P Bi— ZRPANIK RO UL T L2 1=V
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BIFRD R KPR, 105080 B - 32 AR T4k 34 fE B
lea LHVUEEARE, H 1- VIR0 TR R 2 B B 7R,
R HBERBA I OmV . 45T 300 ms O mV {2
Al ok o A 0 SR B a1, leae 1 VEMEL I 0 (49.67 £
16.01)% (n= 5, P< 0.01), WK 5.
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Tab 2  Effects of anti— B;— receptor autoantibodies diluted at 1: 50

on APD of guinea pig cardiac myocytes (x Ts. n=5)

Anti— B, receptors

Control

autoantibodies

Viu(mV) - 80.4%1.1 - 80.8%1.6

AP- amplitude(mV) 129.4%2.0 131.3%2.0

APDyy(mV) 67.2%3.8 91.7%7.2"
APDsp(mV) 147.8 £11.6 191.6 £12. 1"
APDgy(mV) 194.2 £17.0 218.3+21.2"

" P< 0.01 vs control.
n
OmV *

w

—
100 ms

Fig 3  Effect of anti— Bj — receptors autoantibodies on APD of
guinea pig cardiac myocytes.

" :represents AP before superfusion with 1: 50 anti— B;—
receptors autoantibodies; + : represents AP after superfu-

sion with 1: 50 anti— B;— receptors autoantibodies.
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Fig 4 Effect of anti— Bj— receptors autoantibodies on I- V relation
for I¢,_ | of guinea pig cardiac myocytes.

The dashed line represents I- V relation for ¢, 1. before su-
perfusion with 1: 50 anti— B, — receptors autoantibodies, the
real line represents AP after superfusion with 1: 50 anti— B,
— receptors autoantibodies.
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Fig 5 Effect of anti- Bj— receptors autoantibodies on the peak cur-
rent amplitude of I¢,_ | of guinea pig cardiac myocytes.
A: shows time— course changes of the peak current ampli-
tude of I, 1, before and after superfusion with 1: 50 anti— B,

— receptors autoantibodies; B: shows current— time record-

ing of I, 1. ¢ represents the peak current amplitude of
Ica. 1. before superfusion with 1: 50 anti— By — receptors au-
toantibodies; + : represents the peak current amplitude of

Ic. 1 after superfusion with 1: 50 anti— B;— receptors autoan

tibodies.
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