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Restraint stress changes heart sensitivity to arrhythmogenic drugs’

STUIN An-Yang . LI De-Xing. WANG You-Ling. L1 Qing-Ping
{Department of Pharmacology, Nanjing Mredical Unrversity . Nanjing 210029, China)

AIM, To study the effects of acute restraint
stress on ventricular electric stability (VES)
and its mechanisms of action. METHODS.
VES was evaluated both in wive and in vitro by
the changes of arrhythmogenic responses to
i1cy or ip aconitine in rats and iv BaCl, or
adrenaline in rabbits following restraint stress
for different durations. Pretreatments and
the assay of heart-specific ecnzymes were
made. RESULTS: The heart sensitivity to
these drugs was promoted after stress for 2 h,
but obtunded after stress for § h (the latency
of ventricular arrhythmia to icv aconitine was
shortened from 4.1+ 0.9 min in control rats
to 2.9+ 0.9 min after stress for 2 h. P <C
0. 05; but prolonged to 9.3 4+ 3.8 min after
stress for 8 h. P<{0.05). In Langendorfi
heart., the changes of VES induced by stress
were similar to those 1z vive, but to lesser de-
gree.  Pretreatment with adrenalectomy in-
hibited the descending phase of VES. while
preireatment with both aminophylline and
vagotomy remarkably depressed the ascending
phase at § h.
ties of lactate dehydrogenase (LDH), creatine

In addition. the serum activi-

kinase {CK?Y. and aspartate aminotransferase
and their ispzymes. LDH,; and CK-MB. were
elevated at 2 h, and rose continupusly at 8 h.
CONCLUSION: Acute restraint stress causes
biphasic changes of VES. The initial de-
crease of VES was related to adrenal cate-
release. whereas the

cholamine following
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increase of VES was ascribed to adaptive de-
crease of cAMP and vagal activation. The
changes of VES did not always parallel the
injury of heart.
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The relationship between mental stress
and cardiovascular dysfunction has been stud-
ied -t

tric stability (VES), and enhanced arrhythmia

Acute stress reduced ventricular elec-

and sudden cardiac death**. However, the
heart from animals subjected to repeated re-
straint stress developed an increased resistance
to a broad spetrum of harmful {actors™ . sug-
gesting that cardioprotective mechanisms had
been activated. In this study, we concentrate
on two principal questions: (1) relationship
between acute restraint stress and ventricular
arrhythmia; (2} the possible mechanism re-

sponsible for stress-induced changes of VES,
MATERIALS AND METHODS

Sprague-Dawley § rats (=122, 239+ 25 g
and rabbits & (n=136. 2. 4+5 0.2 kg) were housed
for >»3 d, with free access to food and water.

Restraint stress  The excremities and reeth of an-
imal were lixed on a special frame with adhesive plas-
ters, but not ligation. At the end of stress, none of
ammimals had notable edemarous extremities.

Drug-induced arrhythmia im vive After stress
treatmernt. the rat was immediately anesthetized with
ip urethane 1. 1 g kg™ ', then mounted on & sterectaxic
apparatus, and injected icv aconitine 1. 7 pg in 10 uL

after 10 min stabilization. Acomtine (E Merck ) was
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diseclved as described previously-'.
Canscious rats (aconitine, 200 pg kg™'. 1p ! and

rabbits 1 BaCl, 1 mg kg '. wv. or adrenaline 6@ pg

kg '. v were imjected. The anset of ventricular

arrhvthmias were recorded.

After stress

Langendorff

heart was perfused with Krebs-Henseleit solurion.

Drug-induced arrhythmias in vitre
treatment . the rat was derapitated.
Electrocardiogram was recorded with 2 surface elec-
trodes. After 5— 10 min stabilization, chloroform so-
lution of aconitine 5 pgn 2 plo b was injected nto the
anteror wall of left ventricle with a microsyringe.

Pretreatment
stress 1o abolish the facilitarion of catecholamines ar

€1 Adrenalecromy 1 wk before

stress Tor 2 h; (2} vagotomy ummediately after stress
in combhination with ip aminophyline (to nhibit the
breakdown of cAMP ! at the beginning of stress to di-
minisl possiblely protective factors at srress for & h.
Serum enzyme assay The activity of lactate de-
hydrogenase (LDH ). creatine kinase 'CK ), and as-
partate apunatransferase {AST ) m serum were deter-
mined with an automatic bicanalyzer ¢Monarch 1000.
T3A ).

trophoresis, and CK-MB was determined after CK-

LDH, was determined with plate elec-

MM was inhibired hy its monoclonal antibody.
Statistical 7 test and exact probability were used.

RESULTS

Effects of stress on arrhythmogenesis to
drugs in vive In anesthetized rat. the ar-
rhythmogenic respanse to icv aconitine was
The ac-

currences of ventricular archythmias were pro-

biphasically changed by acute stress.

moted, and the transformation from ventricu-
lar prematures to ventricular tachycardias was
rapid after stress for 1 or 2 h. but postponed
after stress for 8 h (Tab 1).
reflected biphasic changes of VES. a decrease

These results

followed by an increase.

In conscious rats. ventricular arrhyth-
mias induced by ip aconitine were influenced
similatly by stress (Tab 27,

In conscious rabbits, ventricular arrhyth-
mias induced by iv BaCl, or adrenahne alsa
showed a biphasical change ,» but to a less

Tab 1. Arrhythmogenic responses to jev aconitine (17
ug’ after restraint stress for 1 —12 h in rats. n»=56.
r=s. °"P>>0.05. "P<10.05. "P<10.01 ys conirel.
VP = Ventricular premature; VT = Yentricular tachy-
cardia: VF= Ventricular fibrillation.

Latency {mun) of Tme {mmn! Incid-

S"ESS‘! VP VT from EOCES
VP VT of VI

" 4.1+0.9  B.940.8 2.840.8 1/6

1 3.1+ 5.0+1.5% 2.0T1.00  3/6°

2 200,95 3.941.0° 1.240.3 5/6°
4 £.340.9 7141010 28407 e

6 6.6141.%" 9.8-=2.5° 3.0&£0.7  2/6°
5 9.2—3.8 12.044.7 4.141.2° 1/8
12 105437 14.4-E4.4% L 8x1.6° 06"

Tab 2.  Arrhythmogenic responses to ip aconitine
(200 pg kg ' after restraint stress for 2 or 8 h in
conscious rats. a=6. ¥1s.

P>>0. 05, "P-<0.05. “P<0.01 vs control.

Stress/ Latency {fmin) of Death time/
h VP VT VF i
0 7.74mb% B.1+1,2 16.1=1.3 18.2472.1

2R 4F0 7T 7T 8 11.7E1.0 13422
& wot=—1.0% 13,3422 21843 5" 24.6=3.5°

degree. particularly the changes of arrhyth-
magenic response to iv adrenaline after stress
for 2 h were not
tTab 3).

statistically different

Tab 3 Changes of arrhythmogenic responses to iv
BaCl; 4 mg kg~ 'or adrenaline L Adr? 60 pg kg ! after
restraint stress for 2 or § h in conscious rabbits. r=—=
6.%ts. "P>0.05, *P<I0.05. "P<C0. 01 v# control.

Duration

Stress/ Latency (s) N Tncdences
bl
Drogs of vp  (mintol i
arrhythmia

BaCl 0 R 8.5+2.8 0/6

2 175" 1004+ 2. 9° 576

5 EE 2,50, (0¢ 046"
Adr 1} RESn 3.4, 7 13/6

2 1tk 3.5+1.1° 26"

Y BOH17" 0.7+0047 /6"



http://www.cqvip.com

BIBLID: ISSN N253-9756

Acta Pharmacelogiva Simca F B S5 F 4k

15935 Sep; 16 (52 457

Effects of stress on arrhythmogenesis to
aconitine iz vitre In Langendorif heart. local
injection of aconitine stably evoked ventricular
arrhythmias. After stress for 2 or 8§ h. the
changes of VES in vitro showed a tendency
simular to that » vive. though the statistical

differences were not significant (Tab 43,

Tab 4. Siress-induced changes of aconitine archyih-
mias in Langendorff heart from rats restrained for 2
orBh. r=6. ¥—s.

=005, "P<Zi. 05 vs control.

Stressh Latency Duration Incidences
TERS: of VT/min  of VT/min ol VF
0 4.1+0 14.8=6. 7 1/6
2 LT+l 2 °" 23. 24461 /"
8 L.4+1.8° 12.34+5.3" o/&"

Influences of pretreatments on stress-
induced changes of VES
adrenalectomy attenuated stress-induced de-

Pretreatment with

crease of VES at 2 h, with a less inhibitory ef-
fect on increase of VES at 8 h.  Pretreatment
with both wvagotomy and aminophylline de-
pressed stress-induced increase of VES at 8 h
(Tab 5%

Tab 5. Influences of pretreatment with adrenalecto-
my (AE) or both vagotomy (Vag? and ip amino-
phylline (Ami) on stress-induced chapges of arrhyth-
mogenic responses to icy aconitine in rats. #=6—7,
¥=s "P>0.05, "P<I0-05. “P<0.0I vs $2 (Siress

for 2h!. “P2>0.05, "P<70.05 vs S8 Stress for 8 h).

Latency/min Incidences
VP VT of VI

Control 1.1+6.9 6.94+0.8 1/6

82 2.9440.9 .91 1.0 5/6

AE 52 4. 540,00 7.64+1. 3 3/6

SH 4. 3+3. 5 I12.0+4. 7 1/6

AE+S8 4.5=1.3"  8.ax2.0"  a/6

Vag+Ami+58 4.I140. 5 6. 8+1. & 67

Enzymes in serum after stress The ac-
tivities of LDH, CK. AST. and their heart-

specific 1sozymes (LDH, and CK-MB) were
elevated afrer =tress for 2 h. and rose further
afrer stress for 8 h ¢« Tab 6).

Tab 6. Changes of serum activities (IU L™': of
lactate dehydrogenase (LDH ), creatine kinase (CK),
aspartaie aminoiransferase ( AST ). LDH,. and
CK-MB after restraint stress in rais.

=6, xxs.  "P<0.0I vs conirol.
Control Stressed time
antro 2 h 8 h

LDH 82+ 18 TEOE 120 1 726+ 463°
CK 80+12 87 =134 1 371399
AST iT=6 185+ 13 5864 100°
1L.DH, 13+5 1RO+ 26° 390408
CK-MB 53x11 262145° 335+65"
DISCUSSION

Our results indicate that acute restraint
effect on VES,

Short-term stress increases the susceptibility

stress produces biphasic
of heart to arrhythmia {first phase). but
when animal was continuously exposed to
stress, the heart would develop high resis-
One of

our important findings was that the develop-

tance to arrhythmia tsecond phase).

ment of adaptive cardioprotection was not lim-
ited to repeated intermittent stress%’’.  The
biphasic changes of VES after stress were par-
tially related to catecholamine release, and
adaptive decrease of cAMP and vagal activa-
The results of cAMP for
and reperfusion arrhyth-

tion respectively.
cold swim stress‘®

mias for heat stress* are consistent with our
finding.

In the first phase of acute stress, cate-
cholamine hypersecretion and sympathetic ac-

tivation 1"’

play a key role in the decrease of
High level

of catecholamines stimulates the production of

VES as adrenalectomy indicated.

cAMP in myocardium and enhances ventricu-

lar arrhythmias. In the arrhythmia maodel of
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iv adrenaline. the changes of VES for 2 h
siress were not statistically different. this dis-
crepancy might be due to the overlapping of
exogenous and endogenous adrenaline.  As
high level of catecholamines already existed in
the body 2 h

adrenaline could not enhance ventricular ar-

after StresS.  exogenous
rhythmias to the same degree as that in nor-
mal rats. The protective mechanisms was ac-
tivated as a defence reaction secondary to
harmful factors such as catecholamine hyper-
secretion in the first phase of acute stress.
since removal of the latter by adrenalectomy
alzso attenuated the second phase of acure
stress. By comparing the results in wiveo and
in vifro. we found that stress-induced resist-
ance to arrhythmia was due not only to the ac-
tivation of central stress-limiting sysiem
(eg. vagal activation). but also to protective
mechanisms formed at heart level (eg. adap-
tive decrease of cAMP). It should be deter-
mined next whether heat shock protetn ex-

"I and activation of antioxidants''?

pression
also contribute to the protective mechanisms
in the second phase of acute stress.

According 1o cardiac enzyme assay. the
injury of heart was aggravated along with
stress, and did not parallel the changes of
VES.

degree of heart was not always related close tao

This result suggested that the injury

VES. The mechanism of this phenomena re-
mained unclear at present. Our results also
suggest that il conscicus restrained animals
were used to study the actions of drugs on ar-
rhythmias. stress would become an interfering

facror.
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Effects of Panax noteginseng saponin Rg, on cardiac electrophysiological
properties and ventricular fibrillation threshold in dogs

WU Wei. ZHANG Xu-Ming, LIU Pin-Ming. LI jian-Ming, WANG Jing-Feng
{(Division of Cardiologv. Department of Internal Medicine. Sun Yut-Sen Memorial Hospital ,
Sun Yar-Sen University of Medical Sciences. Guangchon 510120, China)

AIM: To study the effects of Rg, isolated
from saponins of Parax notoginseng on cardiac
electrophysiological properties and ventricular
fibrillation threshold (VFT). METHODS.
Seventeen open-chest dogs were randomly al-
located into a Rg; group (20 mg kg™!. iv) and
2 control group. The electrophysiological
varizbles and VFT were evaluated by standard
electric stimuli and monophasic action poten-
tial (MAP? recording. RESULTS: Rg, pro-
longed sinus node recovery time (SHNRTY by
19.1 %, AV conduction Wenckebach cycle
length (AVWCL) by 7.1 %i. and ventricular
effective relractory period {VERPY by 7. 9 %5.
It prolonged wventricular MAPD,,, MAPD,;.,
and MAPDg by 25.5 2{. 24.2 %, and
13. 5 3. respectively. VFT was increased by
19.2 2. CONCLUSION: Rg, prolonged ven-
tricular refractoriness and repolarization, and
increased VFT.
electrophysiological effects of Rg, were similar

It was indicated that cardiazc
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to those of amiodarone.
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fibrillation

Extract of the root of Panax notoginseng
{Burk? F H Chen mainly contains saponins
(PNS). Panaxatriol saponins (PTS) are iso-
lated from total saponins of PNS and PNS
saponin Rg,; is the product of further purifica-
tion. The cardiac electrophysiological elfects
of PNS or PTS have been studied in mouse,
rat, rabbit. or isolated guinea pig papillary
muscles or sheep cardiac Purkinje fibers*—%,
as well as the n vitro studies on Rg;". 1In
this paper. the effects of saponin Rg; on car-
dize electrophysiological properties and ven-
tracular fibrillation threshold (VFT)Y in dogs
were evaluated by the technic of standard elec-
tric stimuli and monophasic action potential

{MAP" recording.
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