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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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sudden cardiac death. A technique' for reg-
istering monophasic action potentials of heart
{MAP) in situ has allowed direct observation
of the central modulation of cardiac electric
activity.

MATERIALS AND METHODS

Sixty—nine rabbits of either sex, weigh-
ing 242 5 0.2 kg, were anesthetized with iv a
mixture of urethane {400 mg - kg™') and o—
chloralose (17.5 mg - kg™'). The rdbbits were
immobilized with gallamine tricthiodide under
artificial respiration. With rabbit mounted in
a stereotaxic instrument. the guide cannula
was implanted just above the left posterior
hypoihalamus (PH) at AP —18. L 0.8, H —-3.7
referring to the atlas of Sawyer. After the
guide cannula was cemented to skull, the
rabbit was supinated for determination of
ventricular fibrillation threshold (YFT) re-
cording MAP. and sampling blood (1 ml) from
the femoral vein. Serum potassium was de-
termined by electrolyte analyzer (E—4A.
Beckman). In some rabbits. the spinual cords
were transected at about C2 or bilateral
vagotomy was performed, then the basic val
ues  of VFT were measured before
microinjection.

Determination of VFT  The chest and
pericardium of rabbit were opened. the
epicardivm at apex and base of left ventricle
were clipped with a pair of small electrodes 1
cm apart. ECG and femoral arterial pressure
were recorded on a polygraph. A series of
rectangular pulses (50 Hz. and 0.5 ms pulse
duration) was delivered to the left ventricle
with a DCQ-2 stimulator. each stimulation
tasted 5—10 s. Ventricular fibriltation was in-
duced by increasing the voltage of pulses'”'.

MAP recording A silver electrode was
introduced into mediastinum through a stab
wound in the left 4th intercostal space. The
spherical tip was rendered to be in contact
with the pulsation of left ventricle by using a

springy buffer apparatus. MAP and s
differentiation. arterial pressure, and ECG
were recorded synchronously on a polygraph.
After all parameters were stabilized for about
13 min. microinjection was carried out.

Picrotoxin {(Pic. Fluka AG Chemical Co)
was prepared for microinjectien'” with a vol-
ume of | gl. Injection sites were verified by
brain sections. Statistical test emploved was
paired ! test.

RESULTS

Changes of VFT and serum potassium
Biphasic responses of electrically induced VFT
were observed. VYFT was decreased signi—
ficantly at 10—15 min, then increased remark-
ably 40—45 min alter microinjection of Pic into
PH. Pretreatment with cervical spinal cord
transection almost abolished the descending
phase, whereas pretreatment with vagotomy
depressed the ascending phase significantly
{Tab 1). Serum potassium was increased
progressively after similar microinjection of
Pic into PH and reached 5.0 mmol « L7 after
30 min (Fig 1).

Tab 1. Effects of microinjection of picrotoxin {Pic) in-
to posterior hypothalamus on ventricular flbrillation
threshold (¥FT) in rabbits. =67, v * 5, ~P>40.05,

TP<0.05. “T'P<0.01 vs 0 min {before injection).
Yag: Vagotomy. SCT: Spinal cord transection.

Dosc ~ Ventneular fibrillation threshald # V

ne 1] 1015 40—45 min

Yehicle 9] gotle 91+14° 04+18°
Pic 2 8617 A7+x1377 10319
Pic 3 98+1.5 77419 132k l9tt
Vag+Pic 3 §4+22 A6324°7  T3+25
SCT+Pic 3 10,1229 99+247 11.8+2.7

Changes in MAP  In neurally intact
rabbits, the amplitude of MAP (MAPA) and
maximal velocity of the 0 phase (17,,,) were
decreased after Pic. The action potential du-
ration at 90% repolarization {(MAPD,,) did
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Fig 1. Changes of serum potassium after micro—
injection of picrotoxin imte posterior hypothalamus in
rabbits, wu=6. x * 5. *P>005. "TP<OS
7P < 0,01 vs 0 min (before injection),

not show noticeable change. Similar micro—
injection of vehicle was ineffective. The
changes of MAP was counteracted partially by
iv phentolamine in small to modest dosage (1.
2mg - kg™'). but aggravated by 4 mg - kg™
Atropine (10, 20 mg - kg™', iv ) did not coun-
teract Pic—induced changes of MAP. 1In
vagotomized rabbits. micreinjection of Pic (3
pug) induced more significant decreases of
MAPA and V... In addition, MAPD,, was
shortened. Phentolamine (iv) showed a similar
counter action 4as in the above case (Tab 2).

DISCUSSION

This study showed that microinjection of
Pic into PH caused biphasic changes of VFT in
neurally intact rabbit. Withount vagal protec-

tion. Pic could cause ventricular electric in-
stability remarkably. Our results were consis-
tent with the existence of GABAergic inhibi-
tion of sympathoexcitatory sysiem in hypo—
thalamus™. Electric stimulation of PH could
also decrease VFT in the dog. even the heart
rate acceleration and pressor response were
prevented'”.

A close—chest MAP recerding with con-
tact electrode. compared with suction elec-
trade. allowed a longer and more stable re-
cording period. and animals were under a
near " physiological™ condition. The corre-
spondence between MAP and transmembrane
action potentials (TAP) has been confirmed by
simultaneous recording™. Pic—induced reduc.
tions of MAPA, F,... and MAPD were simi-
lar to the changes of MAP and TAP during
myocardial ischemia®™ and eleciric stimula—
tion of dorsomedial hypothalamus''?”. The
changes of MAP were primarily resulted from
ae—adrenoceptor mediated coronary spasm.
instead of direct activation of x—adrenoceptor
in myocardium. since they could be counter-
acted by phentolamine in small dosage.
whereas aggravated in a larger dosage. The
reduction of MAPA, V., and MAPD, in
combination with an increase in sympathetic
activity to the heart, might result in
myocardial electric instability.

The vagal activity of the heart could be el-
evated by the reflex of pressor response and
diffusion of Pic to adjacent nuclei. Blockade
of GABAergic neurotransmission in PH also

Tab 2. Effects of microinjection of picrotoxin 3 g into posterior hypothalamus on monophasic action potentials

(MAP)Y in cabbits, z=6. x+s ~P=005.

*7*P < 0.01 vy 0 minr (before injection),

Meurally intact 1abbits

Yapotomized rabbits

0 15 min 0 15 min
MAPA / mV 245022 190257 27%3) l46+26 "
A 1%7-0.29 137203177 L67+0,32 1.03+0.17 "
MAPDy . ms 127 10 124 120+ 9 1101077
HE. . bpm 2371121 230+23° 276£23 293+
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elicited defense reaction

11 which might in-

crease serum potassium, Vagal activation and
hyperkalemia protected the heart against VF
primarily by the attendant decrease in heart
rate!’”" and by inhibiting the automaticity in

ectopic pacemaker.

Since blood pressure and

heart rate were not controlled in our experi-

ments.

it was difficult to determine whether

the indirect influence of bleod pressure and
heart rate on VFT contributed te our results.
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