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SUZUKI, T., M. TSUJI, T. MORI, M. MISAWA AND H. NAGASE. Involvement of d1 and d2 opioid receptor sub-
types in the development of physical dependence on morphine in mice. PHARMACOL BIOCHEM BEHAV 57(1/2) 293–299,
1997.—The effects of the highly selective d opioid receptor antagonists naltrindole (NTI) for d1 and d2 naltriben (NTB) and
naltrindole 59-isothiocyanate (59-NTII) for d2 and 7-benzylidenenaltrexone (BNTX) for d1 on the development of physical
dependence on morphine were investigated in mice. Neither NTI (3 mg/kg, sc), NTB (0.5 mg/kg, sc), 59-NTII (0.5 mg/kg,
sc) nor BNTX (0.5 mg/kg, sc) suppressed the antinociception induced by morphine (10 mg/kg, sc). Pretreatment with NTI
(3 mg/kg, sc), NTB (0.5, 1.0 mg/kg, sc) or 59-NTII (0.5, 1.0 mg/kg, sc) during chronic treatment with morphine for 5 days
significantly suppressed naloxone-induced body-weight loss in morphine-dependent mice. The incidence of jumping and
body shakes in morphine-dependent mice that were pretreated with NTI, NTB or 59-NTII were significantly lower than
with morphine alone. Pretreatment with BNTX (0.5, 1.0 mg/kg, sc) during chronic treatment with morphine also significantly
suppressed naloxone-induced body-weight loss in morphine-dependent mice, but this suppression was weaker than that by
the antagonists. In contrast to mice that had been pretreated with NTI, NTB or 59-NTII, the incidence of several withdrawal
signs, such as jumping and body shakes, was not significantly affected in morphine-dependent mice that were pretreated
with BNTX. These findings suggest that both d2 and d1 opioid receptors may play important roles in modulating the
development of physical dependence on morphine.  1997 Elsevier Science Inc.
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IT is well known that various types of opioid receptors are for d2 opioid receptors and 7-benzylidenenaltrexone (BNTX)
for d1 opioid receptors, haverecently been synthesized (25–29).involved in the development of physical dependence on mor-

phine. For example m opioid receptors play a particularly Miyamoto et al. (17) demonstrated that d2 opioid recep-
tors are involved in the development of acute physical de-important role in the development of physical dependence on

morphine (3,5,7). However, morphine also interacts with both pendence on morphine, and that continuous blockade, rather
than intermittent blockade, of d2 opioid receptors is necessaryd and k opioid receptors in vivo and in vitro (44), and d and

k opioid receptors are reported involved in the development to inhibit the development of physical dependence on mor-
phine. In addition, they also demonstrated that d1, as opposedof tolerance to and dependence on morphine (1,17, 18,38,50).

For example, Abdelhamid et al. (1) recently demonstrated to d2, opioid receptors are not involved in the development
of physical dependence on morphine, since signs of opiatethat selective blockade of d opioid receptors inhibits the devel-

opment of physical dependence on morphine. More recently, withdrawal were not affected by chronic treatment of ani-
mals with [D-Ala2, Leu5, Cys6]enkephalin during implantationit has been shown that there are multiple d opioid receptor

subtypes, i.e., d1 and d2 opioid receptors (12,16,34). In addi- of a morphine pellet (19). However, jumping and diarrhea
were the only naloxone-precipitated withdrawal signs theytion, highly selective d opioid receptor antagonists, such as

naltriben (NTB) and naltrindole 59-isothiocyanate (59-NTII) studied; other withdrawal signs, such as body-weight loss, body

1Correspondence should be addressed to: Tsutomu Suzuki, Ph.D., Department of Pharmacology, School of Pharmacy, Hoshi University,
2-4-41 Ebara, Shinagawa-ku, Tokyo 142, Japan, Tel: 81-3-5498-5787, Fax: 81-3-5498-5787.
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shakes, ptosis, forepaw tremor and rearing, were not inves-
tigated.

In the present study, we investigated the roles of the d
opioid receptor subtypes in the development of physical de-
pendence on morphine using highly selective d opioid receptor
antagonists and seven naloxone-precipitated withdrawal signs.

METHODS

Animals

Male ddY mice (25–30 g) were obtained from Tokyo Ani-
mal Laboratories Inc. (Tokyo, Japan). The animals were
housed at a room temperature of 22 6 18C with a 12 h light-
dark cycle (light on 0800-2000). Food and water were available
ad lib.

Antinociceptive Assay

The antinociceptive test in the present study used a 518C
warm-plate as the nociceptive stimulus with the latency to
paw-tap, paw-lick or an attempt to escape by jumping taken
as the endpoint. Control latencies were determined prior to
drug administration. To prevent tissue damage, mice that FIG. 1. Effect of pretreatment with NTI, NTB, 59-NTII or BNTX
showed no response within 60 s (cut-off time) were removed on morphine-induced antinociception. NTI (3 mg/kg, sc), NTB (1 mg/
from the warm-plate. The percent of antinociception was cal- kg, sc), 59-NTII (1 mg/kg, sc) and BNTX (1 mg/kg, sc) were given to
culated as % antinociception 5 100 3 (test latency–control mice 30 min, 30 min, 24 h and 20 min prior to morphine treatment,
latency)/(60 s–control latency). Morphine was given sc in a respectively. Each column represents the mean % antinociceptive

effect in 10 mice with SEM using a 518C warm-plate as the nociceptivedose of 10 mg/kg. Antinociception was tested 30 min (peak
stimulus. **p , 0.01 vs. saline control.time) after sc morphine treatment. NTI (3 mg/kg, sc), NTB

(1.0 mg/kg, sc), BNTX (1.0 mg/kg, sc) and 59-NTII (1.0 mg/
kg, sc) were injected 30 min, 30 min, 20 min and 24 h prior ride (NTI), naltriben methanesulfonate hydrate (NTB),
to the morphine injection, respectively, according to previous 7-benzylidenenaltrexone methanesulfonate hydrate (BNTX),
reports (17,22,39). naltrindole 59-isothiocyanate methanesulfonate hydrate

(59-NTII) and naloxone hydrochloride (Research Biochemi-
Chronic Morphine Treatment cals Inc., Wayland, MA, U.S.A.). NTI, NTB, BNTX and

59-NTII were synthesized by us. All doses refer to the salt
Morphine was injected sc daily at 0900 and 1900. According forms of the drugs, and all drugs were dissolved in 0.9% NaCl.

to the schedule described by Maldonado et al. (15), the mor-
phine dose was increased progressively from 8 to 45 mg/kg Statistical Analysis
over a period of 5 days, i.e., 1st day (8, 15 mg/kg at 0900 and

Changes in weight loss were evaluated using a repeated1900, respectively), 2nd day (20, 25), 3rd day (30, 35), 4th day
measures analysis of variance (ANOVA). The factors of varia-(40, 45) and 5th day (45 mg/kg at 0900 only).
tion were treatment and time. If a significant effect of treat-
ment or interaction with treatment was observed, a one-wayChronic Treatment with d Opioid Receptor Antagonists
analysis of variance was used to determine the significance at

NTI (3 mg/kg, sc) and NTB (0.5, 1 mg/kg, sc) were injected each time point. Individual group comparisons were made
chronically 30 min before morphine injection. BNTX (0.5, using Dunnett’s multiple comparison test. The incidence of
1 mg/kg, sc) was injected chronically 20 min before morphine withdrawal signs was statistically evaluated using Fisher’s
injection. Injection of 59-NTII (0.5, 1 mg/kg, sc) was begun 24 h probability test.
prior to beginning chronic morphine treatment. Thereafter, 59-

RESULTSNTII was injected at 900 during chronic morphine treatment.

Effect of d Opioid Receptor Subtype Antagonists on
Morphine Withdrawal Morphine-Induced Antinociception

Withdrawal signs were precipitated by injecting naloxone The effects of d opioid receptor antagonists on morphine-
(3 mg/kg, sc) 2 h after the final morphine administration. After induced antinociception are summarized in Fig. 1. Morphine
the naloxone challenge, mice were immediately placed on a (10 mg/kg, sc) produced a significant antinociception in mice.
circular platform (30 cm diameter 3 70 cm height). Naloxone- Pretreatment with the d opioid receptor antagonists NTI (3
precipitated withdrawal signs were recorded for 60 min ac- mg/kg, sc), NTB (1 mg/kg, sc), 59-NTII (1 mg/kg, sc) or BNTX
cording to our previous reports (36–38). Body weight was (1 mg/kg, sc) had no effect on the antinociceptive effect of
measured initially and at 15, 30, 45 and 60 min after the acute morphine treatment (10 mg/kg, sc).
naloxone injection.

Effect of NTI on the Development of Physical Dependence
Drugs on Morphine in Mice

The drugs used in the present study were morphine hydro- The effects of NTI on the development of physical depen-
dence on morphine in mice are summarized in Fig. 2A andchloride (Sankyo Co., Tokyo, Japan), naltrindole hydrochlo-
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Effect of 59-NTII on the Development of Physical
Dependence on Morphine in Mice

The effects of 59-NTII on the development of physical
dependence on morphine in mice are summarized in Fig. 2C
and Table 1. Naloxone-precipitated body-weight loss was sig-
nificantly suppressed by 59-NTII treatment, as compared with
morphine alone. The incidence of jumping and body shakes
in morphine-dependent mice treated with 59-NTII (0.5, 1 mg/
kg, sc) was significantly less than with morphine alone. More-
over, the incidence of diarrhea in morphine-dependent mice
treated with 59-NTII (1.0 mg/kg, sc) was also significantly less
than with morphine alone. In addition, the incidence of rearing
tended to be less than with morphine alone (Table 1).

Effect of BNTX on the Development of Physical
Dependence on Morphine in Mice

The effects of BNTX on the development of physical de-
pendence on morphine in mice are summarized in Fig. 2D
and Table 1. Although the naloxone-precipitated body-weight
loss was significantly suppressed by BNTX treatment, as com-
pared with morphine alone, the suppression by BNTX was
weaker than that by NTI, NTB or 59-NTII (Fig. 2D). The
incidence of jumping and body shakes in mice treated with
BNTX tended to be less than with morphine alone. However,FIG. 2. Effect of pretreatment with NTI, NTB, 59-NTII or BNTX
BNTX failed to affect the incidence of other withdrawal signson naloxone-precipitated body-weight loss in morphine-dependent
(Table 1).mice. Mice were chronically pretreated with NTI (3 mg/kg, sc), NTB

(0.5 and 1 mg/kg, sc) or BNTX (0.5 mg/kg, sc) 30, 30 and 20 min
before treatment with morphine (8–45 mg/kg, sc), respectively. Treat- DISCUSSION
ment with 59-NTII (0.5 mg/kg, sc) was begun 24 h prior to beginning

m-Opioid receptors have been reported to play a role inchronic morphine treatment. Thereafter, 59-NTII was administered
several of morphine’s pharmacological effects. For example,daily at 0900 h during chronic morphine treatment. Withdrawal was
the selective and irreversible m opioid receptor antagonistprecipitated by naloxone (3 mg/kg, sc) and withdrawal body-weight

loss was observed for 60 min. Each plot represents the mean body b-funaltrexamine (b-FNA) (24,43,49) inhibits the develop-
weight loss of 10 animals with SEM **p , 0.01 and *p , 0.05 vs. ment of physical dependence on morphine in rats (4,6). More-
morphine alone group (Mor alone). over, we previously found that intracerebroventricular (ICV)

injection of b-FNA drastically antagonized morphine-induced
antinociception and dopamine (DA)-dependent hyperloco-
motion, and enhanced DA turnover in the limbic forebrain

Table 1. There was no significant difference between the pre- of mice (20,21). Thus, the activation of m opioid receptors plays
withdrawal body weight in the morphine-alone groups and an important role in the expression of several of morphine’s
the morphine-plus-d opioid receptor antagonist groups. Nalox- pharmacological effects. However, there have also been re-
one-precipitated body-weight loss was significantly less with ports that b-FNA is not selective for m-opioid receptors. For
NTI than with morphine alone (Fig. 2A). As shown in Table example, b-FNA can interfere with the binding of both
1, the incidence of jumping and body shakes in morphine- m- and d-ligands (14,33). Moreover, the possibility that b-FNA
dependent mice treated with NTI was significantly less than is selective for m-opioid receptors that are in a functional
with morphine alone. In addition, the incidence of forepaw complex with d opioid receptors has been reported by Roth-
tremor, rearing and diarrhea in morphine-dependent mice man et al. (32). Thus, b-FNA may have a partial d-opioid
treated with NTI tended to be less than with morphine alone. antagonistic effect. Recently, several investigators have re-

ported an interaction between morphine and Leu-enkephalin
in vivo and in opioid receptor binding assays. In vivo treatmentEffect of NTB on the Development of Physical Dependence
with Leu-enkephalin either before or after morphine adminis-on Morphine in Mice
tration enhanced morphine-induced antinociception, toler-

The effects of NTB on the development of physical depen- ance and physical dependence (13,48). In opioid receptor bind-
dence on morphine in mice are summarized in Fig. 2B and ing assays, [3H]Leu-enkephalin was displaced by morphine
Table 1. Naloxone-precipitated body-weight loss was dose- (30,31), and d opioid binding sties were up-regulated in the
dependently and significantly suppressed by treatment with striatum of morphine-dependent and -tolerant mice (2). Thus,
NTB, as compared with morphine alone (Fig. 2B). As shown some interaction between m and d opioid binding sites may
in Table 1, the incidence of jumping in morphine-dependent exist in the antinociception produced by, the tolerance to,
mice treated with NTB (0.5, 1.0 mg/kg, sc) was significantly and the physical dependence on morphine. Moreover, in rats
less than that with morphine alone. Moreover, the incidence chronically infused with d opioid receptor agonist into the
of body shakes in morphine-dependent mice treated with NTB cerebral aqueduct, development of dependence on this agonist
(1.0 mg/kg, sc) was also significantly less than with morphine was observed (5). These reports confirm that activation of not
alone. In addition, the incidence of forepaw tremor, rearing only m opioid receptors but also d opioid receptors may play

a significant a role in the development of physical dependenceand diarrhea tended to be less than with morphine alone.
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TABLE 1
EFFECT OF d OPIOID RECEPTOR ANTAGONISTS ON NALOXONE-PRECIPITATED

WITHDRAWAL SIGNS IN MORPHINE-DEPENDENT MICE

Positive Mice/Total Mice

Saline Chronic Treatment with Morphine (8–45 mg/kg/sc)

Pretreatment

NTB 59-NTII BNTX
NTI

Withdrawal Signs Non Non 3 0.5 1 0.5 1 0.5 1

Jumping 0/10* 9/10 3/10* 3/10* 2/10* 3/10* 2/10* 6/10 6/10
Body shakes 1/10* 10/10 3/10* 6/10 3/10* 4/10* 4/10* 6/10 6/10
Ptosis 0/10* 10/10 10/10 10/10 8/10 10/10 9/10 9/10 8/10
Forepaw tremor 1/10* 10/10 5/10* 6/10 6/10 10/10 10/10 10/10 10/10
Rearing 1/10* 10/10 7/10 7/10 8/10 8/10 7/10 10/10 8/10
Diarrhea 0/10* 10/10 4/10* 6/10 6/10 6/10 5/10* 10/10 10/10

The morphine dose was increased progressively from 8 to 45 mg/kg (sc) over a period of 5 days. NTI (3 mg/kg, sc)
or NTB (0.5, 1 mg/kg, sc) was injected chronically 30 min before the morphine injection. BNTX (0.5, 1 mg/kg, sc) was
injected chronically 20 min before the morphine injection. Injection of 59-NTII (0.5, 1 mg/kg, sc) was started 24 h prior
to the beginning of chronic morphine treatment, thereafter, 59-NTII was injected at 0900 h during the chronic morphine
treatment. Withdrawalwas precipitated by injecting naloxone (3 mg/kg, sc) 2 h after thefinal morphine injection. Withdrawal
signs were observed for 60 min.

*p , 0.05 vs. chronic morphine-treated group (non-pretreated).

on morphine. In addition, recent studies have shown that sensitive d opioid receptors may play a significant role in
the development of physical dependence on morphine. Ourchronic morphine treatment produced a change in endogenous

enkephalin systems such as enkephalin gene expression or finding is consistent with the results reported by Abdelhamid
et al. (1). Although they observed jumping and diarrhea afterenkephalin immunoreactivity (23,47). Therefore, it is possible

that these changes may also be involved in the mechanisms the injection of naloxone in mice treated with a morphine
pellet, other naloxone-precipitated withdrawal signs were notof morphine dependence. Based on these previous reports,

we expected that blockade of d opioid receptors during chronic investigated. In the present study, pretreatment with NTI dur-
ing chronic morphine injection also suppressed the naloxone-morphine treatment may prevent the development of mor-

phine dependence. In fact, in the present study, we could precipitated body-weight loss and the incidence of not only
jumping and diarrhea, but also of body shakes and forepawdemonstrate the involvement of d opioid receptors in the

development of physical dependence on morphine. tremor, as compared with morphine alone. Thus, we have
newly demonstrated that blockade of d opioid receptors duringRecently, evidence for the presence of d opioid receptor

subtypes (d1 and d2 opioid receptors) has been reported chronic morphine treatment inhibits not only naloxone-pre-
cipitated jumping and diarrhea but also other withdrawal signs.(12,16,34). Thus, it is necessary to investigate the roles that

these d opioid receptor subtypes play in the expression of Pretreatment with 59-NTII (0.5 mg/kg, sc), a long-acting d2

opioid receptor antagonist, during chronic morphine treat-several pharmacological effects of morphine. A series of highly
selective, non-peptide d opioid receptor antagonists, including ment also suppressed the incidence of jumping and diarrhea,

as compared with morphine alone. Although these results areNTI (d1 and d2 opioid receptor antagonist), 59-NTII (d2 opioid
receptor antagonist), NTB (d2 opioid receptor antagonist) and consistent with the results of Miyamoto et al. (17), they also

observed only jumping and diarrhea. In the present study,BNTX (d1 opioid receptor antagonist), have recently been
synthesized (25–29). We used these antagonists to investigate chronic treatment with 59-NTII and morphine suppressed nal-

oxone-precipitated body-weight loss and the incidence of bodythe involvement of d opioid receptor subtypes in the develop-
ment of physical dependence on morphine. shakes to the same degree as in the NTI-pretreated group.

These results demonstrate that the blockade of d2 opioid recep-In the present study, although systemic morphine produced
a potent antinociceptive effect, neither NTI (3 mg/kg, sc), tors during chronic morphine treatment suppresses naloxone-

precipitated body-weight loss and the incidence of body59-NTII (0.5, 1 mg/kg, sc), NTB (0.5 1 mg/kg, sc) nor BNTX
(0.5, 1 mg/kg, sc) alone produced antinociceptive effects. Fur- shakes, as well as of jumping and diarrhea, and suggest that

d2 opioid receptors may play a significant role in the develop-thermore, pretreatment with NTI, 59-NTII, NTB or BNTX
had no effect on the antinociceptive effect of morphine. These ment of physical dependence on morphine. Moreover, pre-

treatment with NTB (0.5, 1.0 mg/kg, sc), a short-actingresults demonstrate that d opioid receptor antagonists did
not affect the pain threshold or the antinociceptive effect of d2 opioid receptor antagonist, during chronic morphine treat-

ment also significantly suppressed the naloxone-precipitatedmorphine, and suggest that pretreatment with the d opioid
receptor antagonists used in the present study doe s not block body-weight loss, jumping and body shakes. However, Miya-

moto et al. (17) reported that chronic treatment with NTBm opioid receptors.
Pretreatment with NTI (3 mg/kg, sc) during chronic mor- did not affect the ED50 values of naloxone for jumping and

diarrhea in mice that were treated with NTB 30 min before,phine treatment significantly suppressed the incidence of jump-
ing and diarrhea, as compared with morphine alone. These and 24 and 48 h after the implantation of a morphine pellet.

These results contradict our findings. Miyamoto et al. (17)results suggest that not only m opioid receptors, but also NTI-
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reported that continuous blockade, rather than intermittent it is unclear whether other withdrawal signs are inhibited by
the blockade of d1 opioid receptors. Moreover, the methodsblockade, of d2 opioid receptors is necessary to inhibit the

development of physical dependence on morphine. In the used to develop dependence and the antagonist used to antag-
onize d1 opioid receptor subtypes are also different from thepresent study, when NTB was administered 30 min before

each morphine injection, the development of physical depen- present study. Miyamoto et al. (19) implanted s.c. with mor-
phine pellet to develop dependence, in contrast, chronic injec-dence on morphine was inhibited. Therefore, these results

confirm that d2 opioid receptors may play a significant role in tion method was used inthe present study. Moreover, although
we used BNTX as d1 opioid receptor antagonist, they usedthe development of physical dependence on morphine.

It is previously reported that high doses of NTI and NTB non-equilibrium antagonist DALCE. All these factors may
contribute to the different findings. Recently several studieshave k opioid receptor agonist-like activity (35,45). In addi-

tion, we and other investigators suggest that activation of indicate the existence of m–d1 opioid receptor interaction in
the expression of morphine’s pharmacological effects. In ank opioid receptors prevents the development of physical de-

pendence on morphine (38) and the naloxone-precipitated antinociceptive assay, Porreca and colleagues demonstrated
that a subeffective dose of DPDPE, a selective d1 opioid recep-withdrawal signs (3,8). It is therefore possible that the present

results are due to the k opioid receptor agonist-like activities tor agonist, potentiates morphine antinociception (9–11). We
also reported the similar results that a subeffective dose ofof NTI and NTB. However, the selectivity of the doses of

antagonists used in the present study has been confirmed by TAN-67, nonpeptide d opioid receptor agonist, potentiates
morphine antinociception, and the effects of TAN-67 are se-our and other studies which rule out the possible non-selective

actions of these compounds (19,40,41,45). Therefore, we con- lectively antagonized by d1 opioid receptor antagonist BNTX
(41). In receptor binding assay, change in m opioid receptorclude that the present inhibitory effects of NTI and NTB

may be solely the results of the selective action to d opioid binding site which was determined by using [3H]Tyr-D-Ala-
Gly-MePhe-Gly-ol (DAMGO) was observed after chronicreceptor subtypes.

On the other hand, the role of d1 opioid receptors in the DPDPE treatment (46), suggesting the existence of the inter-
action between m and d1 binding site. Moreover, we previouslydevelopment of physical dependence on morphine is still un-

clear. Recently, a highly selective and non-peptide d1 opioid found that pretreatment with BNTX abolished the place pref-
erence conditioning produced by morphine (39). In contrast,receptor antagonist, 7-benzylidenenaltrexone (BNTX), was

synthesized by Portoghese et al. (29), which makes it possible a subeffective dose of TAN-67 potentiates the morphine-
induced place preference and increase in dopamine turnoverto investigate the involvement of d1 opioid receptors in the

development of dependence on morphine. In the present in the limbic forebrain, and the effects of TAN-67 were antago-
nized by BNTX (42). Therefore, it is possible that the d1study, we found that pretreatment with BNTX (0.5, 1.0 mg/

kg, sc) during chronic morphine treatment inhibited naloxone- opioid receptor subtypes are involved in the development of
morphine dependence. Cowan et al. (5) demonstrated thatprecipitated body-weight loss, but this inhibition was weaker

than that caused by NTI, 59NTII or NTB. Moreover, the inci- chronic DPDPE infusions directly into the cerebral aqueduct
of rats developed a low- to moderate-dependence on thisdence of naloxone-precipitated jumping and body shakes in

morphine-dependence mice treated with BNTX also tended agonist, suggesting that activation of DPDPE-sensitive d opi-
oid receptors, i.e., d1 opioid receptor subtypes, may be associ-to be less than with morphine alone. These results suggest

that not only d2 but also d1 opioid receptors may play a signifi- ated with the development of opioid physical dependence. In
view of these previous reports, including the present work,cant role in the development of physical dependence on mor-

phine. Contrast to the present results, Miyamoto et al. (19) we concluded that not only d2 opioid receptors but also d1

opioid receptors may be involved in the development of physi-recently demonstrated that treatment with [D-Ala2, Leu5,
Cys6]enkephalin (DALCE), a d1 opioid receptor antagonist, cal dependence on morphine.

In conclusion, we found that pretreatment with not only d2during chronic morphine treatment did not suppress naloxone-
precipitated jumping and diarrhea, and concluded that d1 opi- but also d1 opioid receptor antagonist during chronic morphine

treatment reduces several naloxone-precipitated withdrawaloid receptors are not involved in the development of physical
dependence on morphine. There may be several reasons for signs. These findings suggest that both d2 and d1 opioid recep-

tors may play an important role in modulating the develop-the difference between our present results and their results
(19). In their study, the experimental design is completely ment of physical dependence on morphine. However, d2 opioid

receptors may play a more vital role than d1 receptors.different from our design. The degree of morphine depen-
dence was evaluated by naloxone ED50 values in naloxone-
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