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Inhibitory effects of tetrandrine on Bay k 8644—stimulated contraction of

isolated rabbit aortic strips

QIAN Yue—Ming. HUANG Yue—Hua {(Depariment of Pharmacelogy. The Third Miirary

Medical University. Chongying 630038, China)

ABSTRACT In the presence of KClI 19
mmel - L7, calcivm agomist Bay k 8644 0.47
pmol - L7 elicited a strong contraction of jsolated
rabbil dotlic sirips. and this coniraclion was concen-
wration—dependently inhibited by tetrandrine:  but this
antagomsm was noncompetitive. Calcium ionuphore
calcimywcin evoked coniraction was markedly depressed
by tetrandrine. The results suggesied that telrandnine
might not only inhibil transmembrane nflux of
calcium via poiential—dependeni channels butr also
interfere with ether processes relaied to calcium.,
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Tetrandrine has vasodilative etfect and
has been considered as a potential-dependent
calcium channel blocker. However. the con-
clusion was muainly based on experiments using
depolarization with high KCI'*"', which 1s the
" classical” method for testing potential—de-
pendent calcium channels™. Bay k 8644, a
dihydropyridine derivative. is a calcium
agonist and has a vasoconstriclive action®™.
In this study. Bay k 8644 as well as calcimycin
(A—23187). a calcium ionophore, was used
4% a vasoconstrictor 10 examine the vaso—
dilative effects of tetrandrine.

MATERIALS AND METHODS

Tetrandrine was obtained from Jinghua
Pharmaceutical Factory in Zhejiang. Bay k
8644 and calcimycin was obtained from Sigma
Chemical Co. Bay k 8644 and calcimycin
were dissolved in ethanol to an initial concen-
tration  of 0.1% and 1% (wt/ volh
respectively. All other agents used were AR.
Rabbits (2.2t 5 0.3 kg) of eather sex were
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kalled by a sharp blow to the base of the skull.
The thoracic aorta was quickly excised.
cleaned off fat and connective tissue, and cut
into strips approximately 2 mm in width and
20 mm in length. The aortic strips were put in
an organ bath containing 20 ml of Krebs buf-
fer (pH 7.3-7.5). The buffer was maintained
at 37C and gassed continuously with 95%
0. + 3% CO.. The contractile responses of
aortic strips were isometrically measured by an
electro~mechanical transducer connected 1o a
phvsiological recorder. Resting tension was
maintained at 0.5 g and the strips was
equilibrated at 37C for 90 min before the ex-
periment‘™*',

RESULTS

Bay k X644 (0.1—4.7 gmol - L™' did not
elicit a contraction of the sinp in Krebs solu-
tion (concentration of KCt : 5 mmol - L™
{Fig 1%, However. it produced a stronger con-
traction when KCI concentration was elevated
to 19 mmol - L™, while KC1 19 mmol - L'
alone evoked very weak responses (Fig 1}, But
it was much less effective in increasing the
contractile response if concentration of KClI
was higher than 40 mmol - L7,
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Fig 1. Typical tracings of Bay k 8644--induced
confractile responses of isolated rabbit aortic strips in
the presence of KCL S or 19 mmol - L7\
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Tetrandrine concentration—dependently
inhibited the contraction induced by Bay k
8644 1n the presence of KCl 19 mmol - L7
Its IC4, value was 62.2 pmol - L', But this
antagonism  was noncompetitive  as  the
dose—response curve to Bay k 8644 was shifted
to the right unparallelly and the peak of the
curve was markedly lowered in the presence of
tetrandrine 40 pmol - L™ (Fig 2). Simi—
larly. calcimycin—e¢voked contraction was also
decreased by teirandrine. The rate of its inht-
bition was ©2.5% when the strips were
pretreated with tetrandrine 160 pmol - L7
for 10 min before addition of calcimywein 20
pmol + 171
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Fig 2. Bay k 864d—induced coatraction of isolated rab-
bit aortic strips upder the conditioa of KCI 19

mmol - L' in the absence (') aod presence (@)
of tetrandrice 40 umol- LY. r=4, 1 t s
TP>005, TTP<0.05, TUTP<0.01 vs group ia the

abscace of tefraadrine.
DISCUSSION

Unlike nifedipine. Bay k 8644 was des
cribed as a calcium agonmist.  which acts
directly on the potential-dependent calcium
channel to increase the inward calcium
current, thereby inducing an increase in
vascular contractility™'.  But it had alsa been
reporied that a calcium channel agonist alone
cannot activate calcium channels and that a
moderate depolarizing stimulus is often re-
quired*”, The results of our experiments
were in accord with these reports. However,

the present study confirmed that tetrandrine
inhibited vascular contraction induced by Bay
k 8644 in the presence of submaximal concen-
tration of KCIl and showed that the antago-
nism was noncompetitive. The results sug-
gested that tetrandrine was unable to compete
with Bay k 8644 for dihydropyridine—binding
sites in chanpels.

Unlike Bay k 8644. calcimycin does not
activate potential—dependent calcium channels
although it can elevate cytoplasmic calcium.
It is able to make biologic membranes perme-
able and allow extracellular calcivm to enter
into cells if the concentration of extracellular
calcium is higher than that of intracellular free
calciom'”.  Watson reported that verapamil
failed to inhibit cotractions produced by
calcimycin  in  rtabbit aorta'™. But the
vasoconstrictive action of calcimycin could be
depressed by ietrandrine in our experimenis.
which suggested that the vasodilative proper-
ties of tetrandrine be somewhat different from
those of verapamil. The different mechanisms
between the two vasoconstrictors, Bay k 8644
and caloimycin, also implied that mechanisms
of vasodilation of tetrandrine might be more
complicated than supposed to be previously.
It might not only inhibit transmembranous in-
flux of calcium via potential—dependent chan-
nels but also interfere with other processes re-
lated to calium., However. the mechanism
of the processes remains unclear.
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Effects of microinjection of picrotoxin into posterior hypothalamus on

ventricular electric stability

SUN An—Yang. LI De—Xing

(Department of Pharmacology. Nanjing Medical College.

ABSTRACT Ventricular  fibrillaton  threshold
(VFT), serum potassium, and monophasic action po-
tentials {MAP) have been assessed before and afler
microinjection of picrotoxin (Pic) into pastenor
hypothalamus p rabbits. Pic (2 and 3 pg) broughe
about a biphasic effect on YET. an inilhial decrease
followed by a nolable increase. Pretreatment with
spinal cord iransechon almosi abolished the des
cending phase. whereas pretreatiment with vagotomy
depressed the ascending phase significantly, Follow-
ing the microimection of Pic. serum polassium rose
up ta 5.0 mmol - L' at 30 mun. The amplitude of
MAP (MAPA) and }_,, were lesseped in rabbats,
while in vagolonized rabbits, the changes of MAP
were agpravaled. and the duration of MAP was

shoriened. Phentolamine counteracted the changes of

MAP induced by Pic.

These resubis suggesied that the inital decrease of
VFT caused by Pic derived mainly from the direct ac-
ton and myocardial 1schenma  of  sympathetic
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activalion, while its subsequent elevation was caused
by vagal activation and hyperkalemia.

KEY WORDS  picrotoxin; hypothalamus; micro-
injections. ventricular fibrillanon. aclion potentials:
polassium. phentolamine

Although the arrhythmogenic role of
higher CNS aclivity has been established'’’,
the neurotransmitters involved therein remain
speculative. GABA is now thought to modu-
late autonomic outflow to cardiovascular sys-
tem; and enhancement or blockade of central
GABAergic neurotransmission with central
administration of GABA or picrotoxin (Pic)
could inhibit or evoke ventricular arrhythmia,
respectively™, This work will focus on de-
fining the cffects of blocking the hypothalamic
GABAergic inhibition with Pic on the suscep-
tibility to ventricular fibrillation. the basis of
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