BIBLID : ISSN 0253-9756 $HR&XEM

Acta Pharmacologica Simica 1993 Jul, 14 {4) « 301 -

ceptor-mediated responses in prepamtions of pulmonary
artery and aorta from young and aged rats.
J Pharmacol Exp Ther 1984y 228 ; 733-—8.

4 Gatto C, Johnsom MG, Seybold V, Kulik TJ, Lock JE,
Johnson DE. Distribution and gquantitative developmen-
tal changes in guinee pig palmonary f-receptors.

J Appl Physiol 1984, 5T ; 1901—7.

5 Carstairs JR, Mimmo AJ, Barnes P]. Autoradiographic
visualization of beta-adrenoceptor subtypes in human
lung. Am Rer Respir Dis 1985; 132 4 541—7.

6 Schwartz J, Velly J. The f-adrennceptor of pig coronary
arteries ; determination of B, and Bs subtvpes by mdico-
ligand binding.  Br J Pharmacol [583; 79 : 409—14.

7 Molinoff Pb, Woll BB, Weiland GA. Quantitative analy-
sis of drug-receptor interactions : II Determination of the
properties of receptor subtypes.

Life Sci 19813 29 . 427—43.

8 Munsgn PJ, Rodband D.  Ligand: A versatile computer-
ized approach for characterization of ligand-binding sys-
tems, Amal Biochem 1980; 107 : 220—39.

9 Young MA, Knight DR, Vatner SF. Autonomic control
of large coronary arteries and resistance vessels.

Prog Cardioeasc Dis 1987 30 , 211—34.

10 Toda N, Okamura T. Beia adrenoceptor subtype in iso-
lated human, monkey and dog epicardiel coronary arter-
ies. J Pharmacol Exp Ther 1990; 283 , 518—24.

Il Toda N. Alpha adrenergic receptor subtypes in human,

monkey and dog cerebral arteries.
J Pharmacol Exp Ther 1983; 216 : 861 —8.

12 Grigorian G, Mirzapoyazove AV, Nikashin AV. Gon-
charoy NA, Danilov SM. Identification and characteri-
zation of p-adrencreceptors in the membranes of cultured
endothelial cells from the human pulmonary artery.
Probl Endocrinol (Mosk) 1989: 3% (4) | 37—40.

298 - 70/
HHE S 2 RS NA NEhbk M = zhk
B LIS IER
965 . 2

(¥

BicE, AL, HEE ;Q
(EMESCEHERLBNTE, ' LRESKE
X ESEBEBEHTE, 200032, HED

WM R B RARREARR PR R R R 2 BRI T
W 5[ ]pindolol X A i 5Bk #1 3 3 bk M _L- 1 6, 1
BRRERTES LMY, BTRE-K+TFHERE
MRER LIGAND &S S HSHE. HRAR
M BRI N EEh R E B R B R RICTERS . HEL B
SELE KD Kb RALEN2.0 « Lo (MK,

2.1 1.0 (RESIK). 'Eﬁﬁﬁ‘%'%’ fﬁ'l’f/

WM FWLREESE, MM, MEBMK;
BNRASSME, FMEN/R, PTHEN: KRR

Pl Pt Pt Pl VPt Pt Pl s ot Pt oot ot Pt Pt it P (i e o o] o ot ] gt Pl i et ot o] ot it (rat (et Tt Pt ot ot ot o o oot ol st (et ot o ot ot ot W (et ot o o

BIBLID . ISSN 0253-9756 FEHGEER

Acta Pharmacologica Simica

1993 Jul; 14 {4) . 301--305

Antifibrillatory effect of tetrahydroberberine

SUN An-Yang, LI De-Xing

(Department of Pharmacology, Nanjing Medical College., Nanjing 210029, China)

ABSTRACT  Electric stimulation and drug-induced
ventricular fibrillation (VF), monopbasic action poten-
tiala (MAP ), and triggered activity were studied
before and after,admi.lﬁstratiop of tetrahydroberherine
(THB) in rabbita, rata or guinea pigs. At doses of 5,
10, and 20 mg=kg™'+ iv THB increased the ventricular
fibrillution threshold, and the BaCl;-induced VF was
alap prevented or terminated by THB in rabbita. Cen-
trogenic VF induced by icv sconitine in rats was inhib-
ited by pretreatment with THB in a dose-dependent
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tmanner, whereas VF induced by iv ouabain in guinea
pig was inhibited t0 a lesser degree. For MAP, the
duration at 90% repolarization (MAPDy ) was pro-
longed remerkebly. whereas the MAPDy . the MAP
amplitude, and the maximal velocity of phase O were
shortened or decreased slightly. The emplitudrs of
early afterdepolarization produced by cesium chloride
{CsCl) were attenuateds while the cumulative thresh-
old dosea of CsCl for sustained ventricular tachycardia
were elevated by THBE.

These resulta indicated thet THE had an potent
antifibrillatory effect, which might be attributed to ita

4


http://www.cqvip.com

« 302 « BIBLID ; ISSN 0253-9756 T E&AEEMN

Acta Pharmacologica Simica 1993 Jul; 14 (42

blockade of potassium, calcium. and sodium currents.
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Tetrahydroberberine (THB) is an analog

of tetrahydroprotoberberine. It possesses
inhibitory effects on central nervous system.
THB had a calcium antagonistic action similar
to verapamil®’ and had protective effects on
experimental myocardial infarction in rats‘®.
THB alsoc inhibited ventricular arrhythmia,
especially ventricular fibrillation (VF). This

work will focus on the effects of THB on VF.
MATERIALS AND METHODS

THE ( Mortheast Pharmaceutical Factory) was
dissolved in H50,0.1 mol L™, then adjusted with
MNaOH 0.1 mol-L™"' to pH 4. 3.
tion of THB was 1%.

. Rabbits of either sex were anesthetized with iv 2
mixture of urethane (400 mg « kg™') and o-

chiralose {17. 5 mg + kg~'. For recoding MAP and
determination of wventricular fibrillation threshold
(VFT), rabbits were immohilized with gallamine
_ triethiodide under artificial respiration.

VFT was determined by electric stimulation‘?.

The final concentra-

The conscious rabhits resrrained were iv barium chlor-
ide (BaCl;, 5.5 mg-kg™') over 5—10 s to induce VF.
THBE (5, 10, and 20 mg+kg™"', iv) served as prerreat-
ment 2 min before iv BaCl; or as treatment 15 s after
the onset of BaCl;-induced VF.

Sprague-Dawley rats, &, weighing 238+ 20 g.
were snesthetized with urethane (1.1 g-kg™"'s p).
On a stereotaxic apparatus. intracerebroventricular
(icv} injection of aconitine (20 pgin 10 pl) was carried
out after a period of stabilization'”. Aconitine (E
Merck) was dissolved in HCl 0. 1 mol-L™!, then dilut-
ed with artificial cerebrospinal fluid**’. The firal pH
adjusted with NaOH 1 mol +L"! was 6. 5.
solution was refreshed daily-

Aconitine

Guinea pigs of either sex, weighing 510+s 34 g.
were anesthetized with urethane (1.2 g-kg™ !, ip)-
The lead I of ECG was monitored. THE (5. 10, 20.
30 mg+kg™") or vehicle only were injected iv over 30 s

After 2 min, ouabain 200 pgekg™*

as pretreatment.
was injected iv as a bolus to induce VF.

MAF was recorded with a silver contact elec-
trode'®.  The amplitudes of MAP were adjusted to
values between 20— 30 mV by changing the position
and pressure of electrode. To study the effects ol
THE on triggered activity, 24 rabbits were divided into
4 groups of iv prerreatments: {1} vehicle; (2) THB &
mg-kg™; (3) THR 10 mg -kg™" 1 (4> THB 20
mg-kg™}. Cesium chloride (CsCl, 0.6 mmol+kg™"}
was injected iv as a bolus 2 min afrer the pretreatment.
The MAP were recorded at 20, 30s, 1, 3, 5, 10 min
following the injection of CsCl. and the maximal am-
plitudes of EAD at each time were measured. Then
the same dose of CsCl was similarly injected at 15 min
intervals until sustained ventricular techycardia (VT
was induced'®. To each rabbit. CsCl was injected [or
no more than 4 times, and the cumulative threshold
dose was taken as 3- 0 mmol «kg™! if ¥T did not appear
after injection ol CsCl for 4 times.

Statistical rests used were ¢ rest and exact proba-
biliries.

RESULTS

Electrically induced YF VFT was
increased in a dose-dependent manner at 5—10
min after iv THB. At 25— 30 min, the eleva-
tion of VFT was attenuated, but still statisti-
cally significant. Similar injection of vehicle

enly was ineffective (Tab 1).

Tab 1. Effecis of iv tetrahydroberberine (THB) on
ventricular fibrillation threshold in rabbils. r=6—7,

x+ts. *P>0.05. " P<0D. 05, """ P<0.01 vs 0 min.
THB/ Ventricular fibrillation threshold /V
mg-kg™ 0 5—10 25— 30 min
Vehicle 8.3+2.1 81422 8.6+2.9°
5 9.1+1.7 10.441.5°" 9.5+1.7°
10 8.24+1.3 11.441.7"" 9.441.2"
20 8.6+1.5 14.242. 1" 12.8+1.6""

BaCl,-induced VF All of 10 rabbits in
the control group developed VF after iv BaCl,
(5.5 mg-kg™'). After pretreatment with iv
THB 5, 10 and 20 mg-kg™', the incidences of
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VF after iv BaCl; were 5/10 (P<C0. 05}, 2/10
(P <0.01), and 2/11 (P<C0.01}. respective-
ly. THB quickly terminated the VF induced
by BaCl;, but did not completely suppress
other ventricular arrhythmias.

Aconitine-induced V¥
group. 9/10 rats developed VF after icv aconi-
tine (20 pg in 10 ul). After pretreatment
with ip THB 7.5, 15, 30, and 45 mg *kg™ !,
the incidences of VF evcoked by aconitine were
8/10 (P>>0.05Y, 6/10 (P=>0.05), 2/10 (P<
0.01), and 1/10 (P < 0.01), respectively.
Thus, THB inhibited centrogenic VF in a
dose-dependent manner.

Ouabain-induced V¥  All 10 guinea pigs
developed VF about 5 min after iv ouabain
(200 pg+kg™') in the control group. After
pretreatment with iv THB 5, 10, 20, and 30
mg * kg™, the incidences of VF induced by
ouabain were 8/10 (P> 0.05), 5/10 (P <<
0.053, 4/10 (P <C0.05), and 6/10 (P >
0. 05). respectively. Thus. THB inhibited
the cuabain-induced VF only moderately.

MAP The duration of MAP at 90 %
repolarization (MAPD,,) was prolonged by
THB. whereas MAPP,, was shortened slightly
or not prolonged in proportion to MAPD,,.
The amplitude of MAP (MAPA) and maximal
velocity of depolarization (V,..) was also de-
creased slightly about 10 min after iv THB.
Verapamil (0.5 mg+kg™') shortened MAPD,,
and slowed the heart rate. but did not change

In the control

other parameters (Tab 2).

Triggered activity induced by CsCl EAD
developed quickly along with remarkable
brad:rcardia after iv CsCl. The amplitude of
EAD reached the maximum at about 30 s,
then decreased progressively.
EAD were associated with ventricular ectopy.
Pretreatment with THB depressed the ampli-
tude of EAD and inhibited the wventricular
arrhythmia (Tab 3). The cumulative dose of
CsCl for sustained VT were also elevated from

In most cases,

1.410. 3 in the control group to 2. 33-0. 5 and
2.5+ 0.5 mmol *L~! in the groups pretreated
with THB 10 and 20 mg kg™, respectively
{(P<0.05), but pretreatment with iv THB 5
mg *kg™' did not show significant effect (P>
0. 05).

DISCUSSION

" THB increased electrically induced VFT
significantly. and prevented or terminated the
YF induced by iv BaCl; or icv aconttine. but
inhibited the ouabain-induced VF to a lesser
degree. These results indicated that THB had
a potent antifibrillatory effect though it did not
completely terminete other wventricular ar-
rhythmias. This effect was similar to those of
its analogs‘™®.

Similar to bretylium and amiodarone,
THRB prolonged the MAPDy, in vive, and the
delay of repolarization occurred mainly at
phase 3, which might reflect the suppression
The drug that delayed
repolarization might diminish the variation of
effective refractory period ¢ ERP ), then
exhibited antiarrhythmic action™,  The
MAPD,,. the amplitude of MAP and the maxi-
mal velocity of phase 0 were shortened or de-
pressed slightly by THB, which indicated that
it also suppressed the calcium and sodium cur-
rents. The electrophysiological
caused by Ba** were mainly brought about by

of potassium current.

changes

the increased sodium current of heart Purkinje
fibers",

rent”® and slow inward current carried by cal-
113)

The inward sodium window cur-
cium were essential to the occurrence of
EAD and capable of triggering the arrhyth
miz. The results derived from BaCl, and CsCl
further supported our deduction that THB
could suppress calcium and sodium currents.
Perhaps, the prolongation of action potential
duration and suppression of these jon currents
led to its antifibrillatory effect. Finally. it is
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Tab 2. Effects of Ir tetrahydroberberine (THB )} and verapamil on moncphasic action potemtials (MAP) In

rabbits. a=7—9, T+ts.

*P>>0. 05,

' P<0.08,

"** P<{0. 01 v 0 min-

=THB 10 mg-kg '; D=THB 20 mg-kg~'; E=Verapamil 0- 5§ mg-kg™".

A=Vehicle; B=THB 5 mg-kg'; C

0 1 5 10 min
MAPA/ A 26.043.2 25.7+3. 7" 25.44+3. 5" 25.3+3.8"
mV B 24.042.5 23.7+2. 9" 22.9+3.0° 22.0+2.6"
C 25.342.5 25.7+2.1" 24.5+2.6" 23.142.6"""
D 24.542.6 25.4+2.7" 23.8+2. 4" 21.341. 9
E 25.1+2.1 25.7+2.5" 26.0+2.5" 24.642.0"
V! A 2.3440. 60 2. 304-0.62" 2. 2940. 63" 2.28+0.65"
Vis™? B 2. 46+ 0. 36 2.4710.42" 2. 36+0. 38" 2.30+0. 37"
C 2.44+0. 41 2.5110. 40" 2.3440. 47" 2.2240.45"
D 2. 7040. 42 2.7740.35" 2.58-+0. 42" 2.3540. 38"
E 2.4540. 48 2.5540. 43" 2.55+0.42" 2.4140.47"
MAPD/ A 12746 128x7" 128+7" 1277
ms B 12846 13347 131+7° 1277
C 12949 13849 133+£11" 13249"
D 13048 14148 1409 1367
E 12749 12449 12547 18547"
MAPD,./ A 6446 64+7" 647" 6418"
ms B 64+4 6315 6444" G4t4”
- C 6245 5945 6045 6244
D 61+5 5845 5945 61+5"
E 60+5 49+5""" 5145 5444
HR/ A 26022 259+425" 261421" 260421
bpm B 253422 245423 251423 2514-23"
C E273+29 253425 259428 267429
D 264423 223422 235+23"" 252423
E 270415 246+ 28" 255+26% 262424

Tab 3.  Amplitode of early afterdepolarization (mV , indoced by Iv CsCi 0. 6 mmol < kg™ ) after v tetra-

hydroberberine 5--20 mg kg™ in rabbits. w=6, xts “P>0.05, " P<{0.05, “"" P<{0- 01 vs control.
THB/mg-kg™* 0. 5 min 1 min 3 min 5 min
Vehicle 6.5+£2.0 4. 8+1.5 2.94+1.9 1.141.1
5 5.3+1.2° 3.241.0° 1.740.9° C. 606"
10 4.14+1.6" 2.54+0.9% 1.040.9" 0. 54+0.8°
20 3.841.9" 1.941.1""" 0.8+1.0" 0. 340.8"

necessary to point out that the changes of
MAP én vivo derived from both the direct and

indirect influences of THB on myocardium,
and might differ from the results in vitre.
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