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Anxiogenic effect of naltrexone in social interaction test in rats’
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AIM: To study the anxiogenic effect of naltrexone
(Nal) on the emotional state of rats. METHODS!
The duration of active interaction was measured in
the social interaction test in rats. RESULTS:
Without influence on the locomotor activity, Nal
(0.1 —50 mg-kg~ ") dose- and time-dependently
decreased the duration of active interaction, which
was antagonized by morphine (5 mg-kg™ ') or
fenclonine (Fen, 150 mg-kg~' % 3 d) and was
enhanced by S-hydroxytryptophan ( 5-HTP,
50 mg-rkg~'). CONCLUSION: Nal produced
anxiety via its blockade of opioid receptors;
central opioidergic neurons were involved in the
regulation of anxiety through their tonic inhibitions
in serotonergic neurons

The studies of endogenous opiocid peptides
{EQP) have been focused on their analgesia and
dependence since they were discovered more than 20
years ago, whereas their effects on anxiety are still
unknown. This is because! (1) Exogenous opicids
can not cross over the blood-brain barrier and are
degraded quickly by the pertinent peptidase, so it is
difficult to observe behavioral effectsi (2) The
anxiety studied is mostly of the state one which is

111

characterized by instantaneousness'*' . Fortunately,

the function of EOP can be observed indirectly by

! Project supported by Natonal Key Project 85-922-02-22.
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opicid antagonists, through which the effects of
EOP on stress and analgesia have been studied
Naltrexcne ( Nal) is
antagonist of opioid receptors, which acts mainly at
p subtype.
effective and lasts

successfully. a potent

In contrast to naloxone, MNal is crally
longer'® . Although it
antagonizes exogenous opicids powerfully, Nal is
hardly effective when given alone. However, we
found recently that MNal had an anxiogenic effect in
Vogel's conflict test', which suggested that
central EQP were involved in the regulation of
anxiety. To verify such a result and explore its
possible mechanism, we observed the effect of Nal

in the sccial interaction test in rats,
MATERJIALS AND METHODS

Fen, 5-HTP, and methyl-4-ethyl-6, 7-dimethoxy- B carbo-
line-3-carboxylate { DMCM} {Sigma, USA} were dissolved in
4.9 % NaCl, but the solution of Fen containing Ma, 00y 125
mmol - L™ { pH 9) while those of S-HTP and DMCM
containing HC| 800 mol - L™7 (pH 5). Nal hydrochloride
{ Institute of Pharmacology and Toxicology, Beijing, China),
morphine hydrochloride { Qinghai Pharmaceutical Factory,
Qinghai, China), and clonidine hydrochloride {Changzhou
Pharmaceutical Factory, Jiangsu, China) were dissolved in
0.9 % NaCl. Drugs and vehicles were injected sc {for Mal
and morphine} or ip, in a volume of 2 mL-kg ! or 5 mlL
'kgflffor Fen and 5-HTP}.

Male Wistar rats { Animal Center of Acadery of Military
Medical Sciences, Beijing, China) were grade-1 animals and
weighed 250+ 5 25 g (n = 488} The rats were housed 1n a
room with temperature of 20 - 25 'C, lights on from 07:0{ 1o
19:00. Experiments were carned out daily during 08:00 -
13:00, keeping the room quiet. Blind observation was used
to make the resulls more reliable.
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Social interaction test The test was carried out as
previously described ™!, except that the arena was replaced by
a Plexiglas box {50 cm > 50 em % 32 cm ) with a black wooden
floor. The data were analyzed by one-wav ANOVA [cllowed
by Dunnett's z-rest.

Image mation test
mation eamputer {Columbus Instruments Co, Ohio, USA)

The system ol Vidcomex-V image
was used. It was composed of a main controller, a video
monitor, an AST386 microcomputer, an image screen, and a
printer.  The wvideo monitor was hanged vertically BE cm
above the arena so that the whole box could be monitored.
Rats were placed in the center of the arena. The line formed
by moving of the rat was shown on the image screen. The
travelling distance {mm}, the ambulatory time {s), and the
resting time (s} of the rat within 10 min were recorded
simultaneously by the computer. The data were analyzed by

ANOVA.
RESULTS

In soctal interaction test, Nal (0.1 — 50 mg-kg ™)
dose- and time-dependently reduced the duration of
active interaction under the high illuminance and
unfamiliar condition { P < 0.01) (Fig 1), which
was most effective 15 — 30 min after the injection
and ineffective 60 min after the treatment {Fig 2).
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Fig 1. Effect of nalirexone (sc 30 min previously) on active
interaction of rats in a high illuminance (380 Ix) and
unfamiliar arena. n=35— 10 pairs of rats, ¥ 5.
P>0.05, "P<0.05, “P<0.01 vz control (O).

With the decrease of intensity of anxiogenic
stimuoli, i¢ in high illumipnance and familiar, low
illominance and familiar or unfamiliar conditions,
little effect of Nal was seen { P >0.05) {Tab 1).

Nal (1 mg - kg~ ! )-induced inhibition { the
duration of interaction decreased from the rontrol of
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Fig 2. Effect of naltrexone (sc 1 mg : kg ' 30 min
previously} an active interaction of rats in a high illominance
(380 Ix) and unfamiliar arena.
“P>0.05, "P<0.05, “P<0.01 v control ().

n =5 pairs of rats, ¥t 5.

Tab 1. Effects of naltrexone (Nal) on doration of active
interaction in social interaction test im rats under high
illuminance (380 Ix) and familiar { HF}, low illnminance
{35 Ix) and wofamiliar (LU) or Familiar (LF) conditions.
Nal was sc 30 min before test.

n=S pairsof rats, ¥t 5. "P>0.05 vz cantrol.

Mal/ Duration ol interaction/s
me kg ! HF Lu LF
0 264 + 38 196 + 51 256 + 62
1 228 + 15" 185 + 10° 236 + 20°
1o 255 + 47° 160 = 38° 242 + 68°

163+ 22 5 to 105 + 24 5) was antagonized by the
opioid agonist morphine {5 mg-kg~*, the duration
of interaction was 154 + 48 5, P<D.05 w»s Nal).
The classical anxiogenic agent DMCM (0.1 - 1 mg
-kg ") also duse-dependently decreased the duration
of interactain ( P <<0.01), which was enhanced hy
Nal {Fig 3).

The effect of Nal was blocked by Fen, an
inhibitor of tryptophan hydroxylase, and was poten-
tiated by 5-HTP, a precursor of 5-HT (Fig 4).

In the image motion test, clonidine, an agonist
of ap receptor, reduced the travelling distance and
the ambulatory time and increased the resting time
simultanecusly {( P<0.05). Nal {1 - 50 mg-kg !},
however, did not affect these 3 indices { P > 0.05)
{Tab 2).
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Fig 3. Potentiating effects of naltrexone {Nal} on methyl-4-
ethyl-6, 7-dimethoxy-p- carboline -3- earboxylate { DMCM )-
induoced inhibition in doration of active interaction in social
interaction test in rots in high luminance {380 Ix} and
unfamiliar arena. Nal was sc 20 min prior to DMCM,
which was ip 20 min before test. {{01 Control (saline +
saline or DMCM ), (@) Nal 0.3 mg- kg~ * + saline or
DMCM, (%) Nal 1 mg-kg™* + saline or DMCM. n=5-
6 pairsof rats, 5. *P>0.05 "P<0.05 ‘P<0.01
¥s corTesponding control.
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Fig 4. Effects of ip feuclonine (Fen, 150 mg-kg™'x 3 d)
on naltrexone (Nal}-induced inhibition in active interaction
in rats under high illnminance (380 Ix) and unfamiliar
milien. S5-HTP and the last dose of Feu was injected at 30
min and 18 h, respectively, prior to Nal, which was sc 30
miu hefore test. ((O) Control {saline + salloe or Nal),
{@} Fen + saline or Nal, { X } 5-HTP + saline or Nal.

R =56 paits of rats, £t s. *P>0.05, "P<0.05,

" P<0.01 vs corresponding control.

DISCUSSION

In the social interaction test, MNal caused an
obvious anxiety in 1ats in the high illuminant and

unfamiliar environment, which was similar 1o that

Tab 2. Effects of sc naltrexone and ip clonidine on
locomoior activity within 10 min in image mwotion test in
rats. Drugs were injected 30 min before test.

Ets. "P>0.05, "P<0.05 vz control.

Drugs/ Distance/ Ambulatory Resting
mg-kg ! T mm time/s time/s
Controt 6 53501810 196£51 256 = 2
Nal

1 7 51801 920* 185+ 10° 236 £ 20°

10 7 542013 230° 160+ 38" 242 + G8*

50 6 34701 010" 80 = 24" 469 + 45*
Clonidine

0.1 7  2350+1 900" 49+ 37" 514 = 75°

observed in Vogel's conflict test®).  As shown in
this study, the anxiogenic effeet of Nal was related
to the intensity of stimuli. Clonidine inhibited the
locomotor activity of rats even in a low dose'®' . Tis
similar effect in the image motion test suggested
that it was reliable 1o estimate locomotor activities of
Since MNal did not

locomotion of rats, the

animals using such a model.
affect the
interference with locomotor activity was elimilated.

The effect of MNal was blocked by meorphine,
which suggested that Nal played a role in anxiety

possible

through its antagonism against opicid recepior,
especially pr subtype, and that the central opioid
system was tonically active, which was involved in
Nal induced
emotional imbalance and preduced anxiety via its

keeping 8 normal state of emotion.

blocking of opicid neurons.
DMCM is an
benzodiazepine { BDZ )

anxiety even at low doses'®' . The result that Nal

inverse agonist of the

receptor and produced

potentiated the anxiogenic effect of DMCM was
consistent with that seen in the four-plate test'™ .
So the involvement of GABA-BDZ-Cl™ complex in
the anxiogenic effect of Nal could nct be excluded.
As an inhibitor of tryptophan hydroxylase, Fen
decreased the content of 5-HT in the presynapse of
5-HT nervous system and produced an anti-anxiety

Bl 5 HTP is a precursor

effect in the animal test
of 5-HT so that it increases the presynaptic content
of 5-HT. The fact that Fen blacked, while 5-HTP
patentiated, the effect of Mal indicated that the
anxiogenic effect of Nal depended on the presynaptic

5HT of the serctonergic neurons, which were
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involved in the regulation of EQP in the emotion of
anxiety.
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Effects of f-carotene on doxorubicin-induced cardiotoxicity in rats
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AIM: To study the effects of B-carotene (Car)
raducing the cardiotoxicity induced by doxorubicin
(Dox). METHODS: The pathological changes of
rat myocardium were observed with photo-

T Now n Depertment of Clinwal Pharmacology, Novth Taiping
Road Hospiral, Berjung 100039, China .
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microscopy. The malondialdehyde (MDA} value
of rat heart was measured with thiobarbituric acid
method. The pyrogallol autoxication method was
used for defermination of superoxide dismutase
(SOD) activity. The activities of glutathicne
peroxidase ( GSH-Px )} were quantitatived with
DTNB method. Efectron spin resonance {(ESR )
technique was used to measure the level of the
semiquinone free radicals. RESULTS: Car 10 or
30 mg-kg ' - d ' ig reduced the cardictoxicity
induced by Dox, diminished the myocardial MDA
production (P <0 01), and protected the activi-
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