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Therapeutic combination of memantine and baclofen and pharmaceutical

composition containing them

Field of the Invention

The present invention relates to the combination of memantine and baclofen active
ingredients, wherein baclofen may also mean racemic baclofen, enantiomers and/or prodrugs
of baclofen. The invention also relates to the use of such combinations in methods for treating
overweight, obesity or related conditions or for achieving body weight loss, wherein
memantine and baclofen are administered simultaneously or subsequently, preferably within a
short period of time. The invention further relates to the pharmaceutical compositions
comprising memantine and baclofen active ingredients and the use of such compositions in
methods for treating overweight, obesity or related conditions or for achieving body weight
loss. The treatment methods of the presented invention also mean a treatment regimen that is
supplemented with other means such as dietary or life style modifications, dietary

supplements, herbal or pharmaceutical remedies.

Background of the invention

Overweight and obesity are growing public health problems in the modern world. In medical
practice overweight is defined as a body mass index (BMI) above 25 kg/m2, while obesity as
BMI > 30 kg/m2. As of 2011, the prevalence of obesity more than doubled compared to 1980
(WHO Fact sheet N°311, 2011); http://www.who.int/mediacentre/factsheets/fs31l/en/). In
most parts of the world the prevalence of overweight and obesity grows progressively
(Europe, USA, Middle East and Asia). According to the estimation of World Health
Organisation (WHO), in 2008, the worldwide prevalence of overweight and obesity were 1.5
billion and 500 million, respectively. Both overweight and obesity, namely the increased body
mass beyond healthy limits, increases the risk of several diseases in a severity dependent
manner. In this description, hereafter obesity stands for both overweight and obesity
categories. Obesity is a known risk factor for several diseases and medical conditions, such as
diabetes, insulin resistance, metabolic syndrome, hypertension, atherosclerosis, coronary
artery disease, cardiac failure, stroke, biliary tract diseases, such as cholecystitis and
gallstones, osteoarthritis, orthopedic abnormalities, dyspnea, respiratory apnea, ovarian Cysts,

malignancies, such as mammary, prostate and colon tumors, anesthesiological complications,
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heartburn, venous varicosities, infections and eczema (Kopelman Nature 404.:635-643 2000;
Rissanen et al. BMJ 301:835-837 1990). Obesity also has a negative effect on life expectancy,
and along with smoking, hypertension and hypercholesterolemia, it is one of the major risk
factors for several chronic diseases (James, Comparative Quantification of Health Risks
Global and Regional Burden of Diseases Attributable to Selected Major Risk Factors, Chapter
8, WHO, Geneva, 2004). '

Overweight and obesity is the fifth leading risk factor for mortality worldwide. At least 2.8
million adults die yearly as a consequence of being overweight or obese (WHO Fact sheet
N°311, 2011). The medical need for weight loss in obese people is underlined by the fact that
as small as 5% long term weight loss is able to significantly improve cardiovascular morbidity
and mortality rates (Goldstein, Int. J. Obes. Relat. Metab. Disord. 16:397-415 1992).
Therefore, an enormous unmet medical need exists for the treatment of obesity and related co-

morbid conditions.

It is known that obesity can be alleviated with rigorous low calorie dieting and exercise.
However, according to medical experience, these kind of lifestyle modifications are not
effective on the long term and have limited utility in some patient populations (Powell et al.
Am. Psychol. 62:234-246 2007; Sahoo, Obesity Drug Markets in the US and EU: Analysis of
product pipelines and the competitive environment. Business Insights Ltd., 2008). Therefore,
a large public demand exists for pharmacotherapies that can support hypocaloric dieting and
can enhance the effectiveness of behavioral modifications (Witkamp Pharm. Res. 28:1792-
1818 2011).

The progress of obesity is multifactorial, but at the end it always manifests as impairment in
the regulation of energy intake and expenditure. Although the human body aims to maintain
its weight, a moderate weight gain along with aging can be considered as a normal
physiological process. However, in modern societies several environmental factors, such as
sedentary lifestyle and the easy availability of energy-dense foods, severely affect the normal
homeostatic control of body weight, which lead to increased storage of body fat (Bessesen
Physiol, Behav. 104:599-607 2011). Accordingly, anti-obesity pharmacotherapies are aiming
to reduce unutilized energy by (1) reducing energy absorption, (2) alleviating hunger /

increasing satiety, thereby reducing energy-intake, or (3) increasing the utilization of stored

~energy (Witkamp Pharm. Res. 28:1792-1818 2011). Out of these three pharmacotherapeutic

options the latter two can be achieved by using drugs acting in the central nervous system
(CNS).
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Some regions of the CNS play crucial role in the regulation of energy intake, energy
expenditure and metabolism. For example, one main integrating center is the hypothalamus
(Gao et al. Annu. Rev. Neurosci. 30:367-398 2007). More than 50 neurotransmitters have
been identified in the hypothalamus that play a proven or potential role in the regulation of
energy homeostasis. The neurotransmitters that are involved in the regulation of energy
homeostasis provide potential targets for anti-obesity pharmacotherapies. However, since the
development of obesity and the regulation of food intake and energy homeostasis is affected
by various central and peripheral pathways - some of which are prone to fast adaptation and
resistance — targeting only one pathway can hardly provide an effective pharmacotherapy
(Aronne et al. Expert Opin. Emerg. Drugs 16:587-596 2011). Accordingly, targeting more
pathways - €.g. by co-administering simultaneously more than one drug - might be needed to
reach an optimal therapeutic effect. Nevertheless unpredictable interactions might occur when
using combination therapies, especially if CNS mechanisms are involved. These interactions
can range from antagonistic interaction through additive effect to supra-additive interaction
(synergy).

Reaching sufficient efficacy is a fundamental requirement with regards to therapeutic utility.
Namely, if the efficacy of an anti-obesity pharmacotherapy does not reach a certain limit,
drug licensing agencies (Food and Drug Administration, FDA in the USA or European
Medicines Agency, EMA in Europe) would not grant the approval of the drug. According to
the actual FDA guidelines, the required mean primary efficacy endpoint is 5% weight loss
(versus placebo-treated group) at 1 year, while the categorical primary efficacy endpoint
requires that at least 35% of the treated population should lose more than 5% body weight
(versus placebo-treated group) (Guidance for Industry Developing Products for Weight
Management. U.S. Department of Health and Human Services, FDA (2007)). The desirable
minimum weight loss specified by EMA is even higher: 10% (Guideline On Clinical
Evaluation Of Medicinal Products Used In Weight Control. EMA (2008)).

However, it is not enough for an anti-obesity drug to be sufficiently effective. In addition,
drug regulatory agencies set very high safety standards for these kinds of drugs. Therefore
such drugs must be substantially devoid of side effects at therapeutic doses. Despite that
efficient anti-obesity therapy may require centrally acting drugs, at the time of writing this
application there are no approved drugs on the market which are indicated for long term use.
This lack of CNS drugs is at least partly due to the high safety and tolerability standards. The
only approved anti-obesity treatment for long term use is a non-CNS drug, orlistat, which

blogks digestion and subsequent absorption of alimentary fat. However, efficacy of orlistat is
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fairly less than desirable and its broad use is also limited by troublesome gastrointestinal side
effects (Filippatos et al. Drug Saf. 31:53-65 2008). Achieving a sufficient therapeutic index,
i.e. good separation of effective and side effect causing doses, is a particularly challenging
task with CNS drugs. Two CNS drugs, rimonabant and sibutramine were recently withdrawn
from the market due to unwanted side effects (Kennett et al. Pharmacol. Biochem. Behav.
97:63-83 2010). Consequently, achieving appropriate efficacy and sufficient lack of side
effects, hence good tolerability and safety are critical and challenging issues in the
pharmacotherapy of obesity. In another aspect, suitable separation between doses mediating
efficacy and side effects is also an essential criterion in order to meet the requirements of

good tolerability and safety.

Severely obese patients (BMI>35-40) with comorbid conditions (e.g. diabetes, hypertension)‘
who are unresponsive to diet and pharmacotherapy are treated in some countries by
gastrointestinal surgical interventions, called bariatric surgery (Powell et al. Am. Psychol.
62:234-246 2007). However, such surgical interventions have considerable risks, including
mortality, severe postoperative side effects and high rate of postoperative complications
(Encinosa et al. Med. Care 44:706-712 2006). Despite the substantial risks, the severely obese
population can still benefit from surgical treatments, due to the high impact of obesity-related
comorbidities on life expectancy and on the quality of life. Therefore, it is a reasonable
assumption that a future pharmacotherapy providing high efficacy close to that of the surgery,
i.e. 20-25% body weight loss (Bueter et al. Obes. Facts 2:325-331 2009) along with less risks

and side effects, could offer a better treatment option for severely obese patients.

Recently, it turned out, that several drugs - that were originally developed to treat other

diseases - have some body weight reducing effects in humans at their regular therapeutic

‘doses (e.g. zonisamide, topiramate, bupropion, naltrexone (Kennett et al. Pharmacol.

Biochem. Behav. 97:63-83 2010); atomoxetine (Gadde et al. Int. J. Obes. (Lond) 30:1138-
1142 2006); baclofen (Arima et al. Intern. Med. 49:2043-2047 2010); betahistine (Barak et al.
Int. J. Obes. (Lond) 32:1559-1565 2008); duloxetine (Guerdjikova et al. In.t J. Eat. Disord.
Epub ahead of print 2011); fluoxetine (Serretti et al. J. Clin. Psychiatry 71:1259-1272 2010),
memantine (Hermanussen et al. Econ. Hum. Biol. 3:329-337 2005); methylphenidate (Leddy
et al. Obes. Res. 12:224-232 2004); sertraline (Serretti et al. J. Clin. Psychiatry 71:1259-1272
2010); venlafaxine (Malhotra et al. J. Clin. Psychiatry. 63:802-806 2002). On the other hand,
these medications usually have modest efficacy, typically below 5% body weight loss

compared to placebo or baseline. Furthermore, it is also questionable whether their side effect
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profile would be acceptable in view of the high regulatory safety bars in the obesity

indication.

It has also been known for quite a long time that amphetamines and similar drugs (e.g.
phentermine, diethylpropion, phendimetrazine, phenylpropanolamine, mazindol) have anti-
obesity effects. Nonetheless, the majority of these kinds of medications had been withdrawn
from the market, due to cardiovascular risks, abuse potential and psychostimulant side effects
(Ioannides-Demos et al. Drug Saf. 29:277-302 2006). Their therapeutic utility is also limited
by their liability to development of tolerance, which leads to attenuation or cessation of
efficacy over time during long-term treatment. Therefore, marketing authorization of most of
these compounds has been withdrawn and the few commercially still available amphetamine-
Jike compounds, like phentermine in the USA, are only permitted for short term treatment
(Kennett et al. Pharmacol. Biochem. Behav. 97:63-83 2010).

In summary, several drugs exist with weak anti-obesity activity, which are either
insufficiently effective or carry unacceptable side effect profiles when administered alone.
However, it is absolutely not obvious that combinations of which drugs result in real
summation of the effects (additive interaction) and which combinations do not lead to such
summation (infra-additive interaction). Furthermore, it is even less obvious which drug
combinations exhibit an even higher efficacy than would be expected from simple summation
(i.e. supra-additive interaction or synergy) in terms of the desired action. It is also not obvious
whether the components of the combinations will enhance or reduce each-others’ side effects
or ultimately the combination will have better or worse side effect profile and therapeutic
index than the components alone. In the case of synergistic action for the desired action it is
also questionable whether or not the synergy refers to the side effects as well. As a matter of
fact, synergy for both main and side effects would not yield an improved therapeutic index.
Hence, it is not obvious at all whether the combination of two drugs with known anti-obesity
effects yields a combination that is favorable in terms of therapeutic utility and benefits as

compared to solo use of its components.

Baclofen has been used for a long time as a centrally acting muscle relaxant drug. Its primary
pharmacological action is an agonist effect on the gamma-aminobutyric acid B-type (GABA-
B) receptors (Davidoff, Ann. Neurol. 17:107-116 1985). The drug used in medical practice 1s
a racemic mixture of left-(S-) and right-handed (R-) enantiomers. Its oral form is used to
alleviate spasticity associated with CNS injury related disorders which cause an increase in
muscle-tone that is called ‘spasticity’. Its most common side-effect is muscle weakness due to

exaggerated muscle relaxation, for which its therapeutic index is rather narrow. In addition,
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drowsiness and dizziness are also common side effects of baclofen. Therefore, for attaining an
efficacious anti-spastic but well tolerable dose level individual dose titration is recommended.
The effective therapeutic doses of oral baclofen for the treatment of spasticity fall typically in
the range of 30-80 mg/day (Dario et al. Drug Saf. 27:799-818 2004). Similarly to humans, the
anti-spastic and motor side effect-causing doses do also overlap in mice (Farkas et al. J.
Pharmacol. Toxicol. Methods 52:264-273 2005).

It is known that baclofen decreases food intake and body weight in diet induced obese mice.
Both enatiomers of baclofen had body weight reducing effects, however the R-enantiomer
was more effective (Sato et al. FEBS Lett. 581:4857-4864 2007). The moderate effect of
baclofen on body weight has also been proven in a small human study (10 obese patients), in
which baclofen was administered at the dose of 30 mg/day, beginning with a 10 day gradual
dose-increasing phase and lasting for 12 weeks. The study showed a mean 1.7% body weight
loss. Out of the 10 participants only one had lost more than 5% body weight (Arima et al.
Intern. Med. 49:2043-2047 2010). These limited data suggest that baclofen treatment alone at
well tolerated doses would not meet the minimum efficacy criteria of drug regulatory
agencies. It is known, for example, that a new drug candidate lorcaserin, which was entitled
by the FDA (in its ,,complete response letter” of 2010) as having “marginal efficacy”, caused
3.5-4% weight loss at 12 weeks and 5.8% after 1-year-long treatment relative to baseline.
Hence, the less than 2% body-weight decreasing effect of 30 mg/day baclofen in 12 weeks
can be considered as submarginal. There is another human baclofen study that refers to food
intake reducing effect of baclofen, though that study was not designed to assess anti-obesity
efficacy. Broft and her co-workers (Broft et al. Int J. Eat. Disord. 40:687-691 2007)
investigated the effects of baclofen on binge eating in seven female participants. Binge eating
disorder is not equivalent with obesity and out of the 7 patients only 2 were obese (BMI>30
kg/m®) and 1 was overweight (BMI>25 kg/m?). In this investigation there were no significant
changes in mean body weight (0.9 kg body weight increase within 10 weeks) but only food
craving and the number of binge eating episodes were decreased by baclofen. The targeted
dose of baclofen was 60 mg/day and the most common side effect was sedation. Hence, these
data indicate that baclofen has some moderate appetite reducing effects but this effect alone is
not sufficient to cause a clinically meaningful body weight loss at doses associated with no

side effects or at least with a tolerable side effect proﬁlé.

Memantine has been an approved drug for quite a long time. Initially (in 1978) it entered the
market in Germany for the treatment of Parkinson’s disease, spasticity and other neurological

disorders. Later it was found that memantine blocks N-methyl-D-aspartate NMDA) receptors
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in a noncompetitive manner (Bormann, Eur. J Pharmacol. 166:591-592 1989), shows
neuroprotective effects and 1s also effective in preventing cognitive and histological damages
in preclinical models of Alzheimer’s disease (Parsons et al. Neuropharmacology 38:735-767
1999); Rammes et al. Curr. Neuropharmacol. 6:55-78 2008). Then its efficacy was proven
also in clinical trials of vascular dementia and Alzheimer’s disease (Raina et al. 4nn. Intern.
Med. 148:379-397 2008). Currently memantine is an approved and widely used drug for the
treatment of Alzheimer’s disease. Its general therapeutic dose is 20 mg/day in the clinical
practice, which should be reached only by gradual dose-escalation. Its therapeutic window is
narrow and side effects typical for NMDA antagonists, such as restlessness, confusion, or
more seriously hallucination, may occur in case of too fast dose-escalation or administration
of higher doses. Nevertheless, side effects of memantine are rare when administered
according to the recommended dosing regimen: restlessness (1.3%), nausea (0.9%), dizziness
(0.8%), tiredness (0.4%) (Mobius et al. Drugs of Today 40:685-695 2004). 1t is difficult to
determine which dose in the animal experiments corresponds to the human therapeutic dose.
However, the effective anti-Alzheimer dose range of memantine in mice can be estimated to
be 5-30 mg/kg/day with oral administration based on plasma concentration data or cognitive
and neurohistological effects in animal models of Alzheimer’s disease (Dong et al.
Neuropsychopharmacology 33:3226-3236 2008); Minkeviciene et al. J Pharmacol. Exp.
Ther. 311:677-682 2004); Rammes et al. Curr. Neuropharmacol. 6:55-78 2008).

In an open-label clinical trial on 5 obese female patients (Hermanussen et al. Econ. Hum. Biol
3:329-337 2005), memantine, at doses higher than the usual therapeutic dose (20-30 mg/day
with dose adjustment if needed) was found to decrease the appetite, number binge eating
episodes and body weight. However, the relevance of this observation with regards to
assessment of utility for anti-obesity treatment is very limited, since all but one of these
patients were treated only for a short period (21 or fewer days). Some patients experienced
dizziness during the treatment. In a more extended open-label study, where memantine was
administered to 16 obese, binge eater patients according to the dosing regimen recommended
in labeling (i.e. the dose was gradually increased to 20 mg/day or left lower if needed for
good tolerability), memantine decreased the number of binge episodes but not the body
weight (Brennan et al. Int. J. Eat. Disord. 41:520-526 2008). Hence, these data suggest that
although a slight decrease in appetite can be reached using memantine but the well-tolerated
doses in current therapeutic use do not cause a substantial weight loss. This conclusion is in
accordance with data from animal experiments where memantine decreased binge numbers in

a rat model of binge eating disorder but did not decrease body weight (Popik et al. Amino
Acids 40:477-485 2011).
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Summary of the invention

This invention is based on the unexpected observation that combined application of
memantine and baclofen exerted a surprisingly strong, apparently synergistic effect on weight
loss in a mouse model of obesity. In contrast, combined administration of baclofen with
phentermine, which is another drug with a known weight reducing effect, caused clearly an
infra-additive interaction. Furthermore, as another unexpected finding, the synergistic and
remarkable weight-reducing effects of memantine and baclofen were found at doses that were
lower than the doses sufficient to detect their known therapeutic efficacy in relevant mouse

models related to their current indications.

We have also surprisingly found that the combination of memantine and baclofen exhibited

~ infra-additive interaction in terms of side effects and resulted in improvement of the

therapeutic index.

The present invention relates to the combination of memantine and baclofen active
ingredients, wherein baclofen may also mean racemic baclofen, enantiomers and/or prodrugs
of baclofen. '

The invention further relates to the pharmaceutical compositions comprising memantine and
baclofen active ingredients.

The invention also relates to the use of combinations and compositions of memantine and
baclofen active ingredients in methods for treating overweight, obesity or related conditions

or for achieving body weight loss.

Brief description of the figures

Figure 1 depicts the efficacy of memantine, baclofen and their combination in the mouse DIO

test.

Figure 2 shows the magnitudes of the weight reducing effects of memantine, baclofen and

their combination in the mouse DIO test (pooled results of two studies).

Figure 3 shows the efficacy of phentermine, baclofen and their combination on the mouse

diet-induced obesity test. The doses presented were administered per os twice daily.

Figure 4. shows the isobolographic analysis of the pharmacological interaction between

memantine and baclofen in the rotarod test in mice.

Figure 5. shows the effect of memantine, baclofen and their combination on the horizontal

motor activity of mice.
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Detailed Description of the Invention

The present invention relates to the combination of memantine and baclofen active
ingredients, wherein baclofen may also mean racemic baclofen, enantiomers and/or prodrugs
of baclofen and to the use of such combinations in methods for treating overweight, obesity or
related conditions or for achieving body weight loss, wherein memantine and baclofen are
administered simultaneously or subsequently, preferably within a short period of time. The
invention further relates to the pharmaceutical compositions comprising memantine and
baclofen active ingredients and the use of such compositions in methods for treating
overweight, obesity or related conditions or for achieving body weight loss. The treatment
methods of the presented invention also mean a treatment regimen that is supplemented with
other means such as dietary or life style modifications, dietary supplements, herbal or

pharmaceutical remedies.

In course of our experiments, we have surprisingly found that the combination of memantine
and baclofen cause a remarkable weight reduction even when applied at doses below their
present human therapeutic dose. In addition, if a similar synergism is not found in their side
effects, then the improvement of the side effect profile and therapeutic index can also be
experienced by the combination of these drugs. We have proven that no synergy was present
in terms of CNS side effects typical for baclofen, i.e. muscle weakness and dizziness, as
measured by rotarod performance, when administered these drugs to mice at a dose
combination that exerts an apparent synergistic effect in terms of weight reduction. Moreover,
unexpectedly we observed that baclofen counteracted the locomotor activity-increasing effect
of memantine, an effect that can be observed in mice after treatment with memantine and

which is typical for NMDA antagonist compounds.

Based on the results of our experiments, the following key features of the new combination

can be summarized:

(1) A weight reduction higher than the acceptable threshold value proposed by the FDA might

be reached using the combination of memantine and baclofen.

(2) This efficacy can be reached at a dose of baclofen that is lower than its usual therapeutic
dose or falls in the lower end of the recommended dose range according to current labeling
(Summary of Product Characteristics). Accordingly the stipulated anti-obesity dose range for
baclofen is 5-40 mg/day depending on the weight of the patient.

(3) In the case of memantine a successful weight reducing effect can be reached at its usual
therapeutic dose (20 mg/day) or at lower doses (2-20 mg/day).
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(4) Due to the lower doses and/or to counteracting effects of the components concerning side
effects, a better therapeutic window and side effect profile can be observed with combination

of memantine and baclofen.

(5) In cases of morbid obesity that carries higher health risks and may need very high
efficacy, slightly inferior side effect profile is acceptable in the risk/benefit evaluation.
Therefore in such cases the combination of these compounds can be applied at doses in the
upper region of their usual therapeutic dose range. Moreover, in accordance with the clinical
practice, there may be a need to adjust doses to higher body weights in the case of extremely
heavy patients (>120 kg). Therefore application of higher doses than the above mentioned
ones may be reasonable in certain cases, particularly in cases of morbid obesity (i.e. baclofen

20-160 mg, memantine 10-40 mg).

According to the present invention the combinations of memantine and baclofen active
ingredients preferably contain memantine in the range of about 2 to about 40 mg/day and
baclofen in the range of about 5 to about 160 mg/day. In a further preferred embodiment the
combination contains memantine in the range of about 2 to about 20 mg/day and baclofen in
the range of about 5 to about 40 mg/day. In case of serious need the combination may more
preferably contains memantine in the range of about 10 to about 40 mg/day and baclofen in
the range of about 20 to about 160 mg/day.

The invention also relates to the pharmaceutical compositions comprising memantine and

baclofen combinations and pharmaceutically acceptable excipients.

Suitable routes of administration may, for example, include oral, rectal, transdermal
administration or parenteral delivery. The pharmaceutical compositions of the invention can
be formulated as liquids or solids, for example solutions, suspensions, emulsions, liposomes,

granules, tablets, film-tablets or capsules.

The pharmaceutical compositions can be administered by variety of routes and dosage forms.
The memantine and baclofen active ingredients can be formulated into a pharmaceutical
composition either in combination or separately and the compositions can be administered in

either single or multiple doses.

The dosage required to exert the therapeutic effect can vary within wide limits and will be
fitted to the individual requirements in each of the particular case, depending on the stage of
the disease, the condition and the bodyweight of the patient to be treated, as well as the

sensitivity of the patient against the active ingredient, route of administration and number of
|
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daily treatments. The actual dose of the active ingredient to be used can safely be determined

by the attending physician skilled in the art in the knowledge of the patient to be treated.

For the sake of a simple administration it is suitable if the pharmaceutical compositions
comprise dosage units containing the amount of the active ingredient to be administered once,
or a few multiples or a half, third or fourth part thereof. Such dosage units are e.g. tablets,
which can be powdered with grooves promoting the halving or quartering of the tablet in

order to exactly administer the required amount of the active ingredient.

The pharmaceutical compositions containing the active ingredients according to the present
invention usually contain 3 to 200 mg of active ingredients meaning preferably 1 to 40 mg of
memantine and 2 to 160 mg of baclofen in a single dosage unit. In a further preferred
embodiment the composition contains 1 to 20 mg of memantine and 2 to 40 mg of baclofen in
each dosage unit. Depending on the stage of the' disease the compositions may more
preferably contaih 5 to 40 mg of memantine and 10 to 160 mg of baclofen in each dosage

unit.

It is, of course possible that the amount of the active ingredient in some compositions or

combinations exceeds the upper or lower limits defined above.

The pharmaceutical compositions of the present invention may be manufactured in a maaner
that is itself known, e.g., by means of conventional mixing, dissolving, granulating, dragee-

making, levigating, emulsifying, encapsulating, entrapping or tabletting processes.

The aim of the pharmaceutical formulation procedure of the present invention is to develop a
new weight-loss promoting, oral pharmaceutical composition containing the two active
ingredients and to elaborate a procedure for the reproducible industrial production of the
product assuring homogenous distribution of the two active ingredients in the composition
and warranting the stability of the composition till the end of the expiration date, satisfying all
the strict pharmaceutical regulatory, stability and safety demands. Through the suitable
industrial procedures the active ingredients are formulated into capsules, tablets, filmtablets,
capsules filled with pellets or tablets, filmtablets derived from pellets.

Pharmaceutical compositions for use in accordance with the present invention thus may be
formulated in conventional manner using one or more physiologically acceptable carriers

comprising excipients and auxiliaries which facilitate processing of the active compounds into

‘preparations which can be used pharmaceutically. Proper formulation is dependent upon the

route of administration chosen. Any of the well-known techniques, carriers, and excipients
may be used as suitable and as understood in the art.
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The active ingredients can be mixed with for example lactose, cellulose, starch, sucrose,
mannitol, sorbitol, calcium phosphate and calcium sulphate as commonly used diluents. The
microcrystalline cellulose functions not only as a diluent; it has also some lubricant and
disintegrant properties that make it beneficial. Calcium carboxymethyl amylopectin, sodium
carboxymethyl amylopectin, croscarmellose sodium, polyvinylpyrrolidone, starches can be
added among others as disintegrants; gelatin, hydroxypropyl cellulose, hydroxypropyl
methylcellulose and polyvidone can be used among others as binders; and other excipients

can be added to modify the solubility and/or release of the active ingredients.

To the powder or granule mixture, if necessary, at any operational steps additional excipients
e.g. colloidal silicon dioxide, talc, calcium stearate, glyceryl monostearate, magnesium
stearate, polyethylene glycol, sodium stearyl fumarate, stearic acid and zinc stearate are added
as lubricants or glidants and/or different colouring and/or flavouring agents and/or additives
modifying the drug release can be used. The compressed tablets or filled capsules can be film

or sugar-coated.

The above described ingredients and different routes of manufacture are merely
representative. Other materials as well as processing techniques and the like well known in

the art can also be used.

The combinations and compositions of the present invention are useful for achieving body
weight loss and for the treatment of overweight, obesity or related conditions. Consequently
the invention relates to the method of treatment of overweight and obesity in a mammal,
particularly in human by administering an effective amount of memantine and baclofen. The

combinations of memantine and baclofen are administered simultaneously or subsequently.

Studies and results substantiating the invention

Studying the efficacy on weight loss using mouse diet-induced obesity test

The experiments were performéd using a diet-induced obesity (DIO) test. The DIO test is a
widely accepted animal model of human obesity well mimicking the development and course
of the disease, its comorbidities as well as its response to pharmacological medications (Hariri
and Thibault Nutr. Res. Rev. 23:270-299 2010). Young (22-25 g) male C57BI16 mice were fed
with high-fat diet (e.g. D12492, Research Diets Inc., New Brunswick, NJ, USA), thus these
animals became obese compared to mice kept on a control diet. The body weights of control
and obese mice were 31.84 + 0.89 and 45.74 £ 0.78 g, respectively, in the first experiinent
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(n=8 per group, mean = SEM). These values were 30.47 + 0.58 and 45.38 + 0.61 g (n=20 per
group) in the second experiment, and 27.61 + 0.34 and 41.00 £ 0.91 (n=8 per group) in the
third experiment (Study 2). Then the animals were assigned to different groups and treated
with different vehicles or test compounds. Test compounds were dissolved in water and
administered per os twice daily in a volume of 10 ml/kg of body weight. The animals were
weighed daily during the experiments. The percent weight loss of each animal compared the
baseline body weight was calculated at the end of the two-week-long experiment. The average
percent weight change of the vehicle group was subtracted from the percent weight change of
each animal, thus the vehicle-corrected weight loss was calculated. The statistical evaluation
of results included descriptive statistics (mean and standard error). Furthermore, statistical
significance of differences between groups was evaluated using one-way or factorial ANOVA
test followed by Duncan’s post-hoc test. Interactions between different treatments (i.e.

combination of drugs) were evaluated using factorial ANOVA test.

Study 1

Studying the effects of 2.5 mg/kg memantine and 2 mg/kg baclofen separately and in
combination, we found that memantine did not influence the body weight of treated animals
compared to vehicle controls (body weight loss: 0.1 %). Baclofen caused a body weight loss
of 3.2 %, which was statistically non-significant. In contrast, treatment with the combination
of memantine and baclofen caused 8.7 % decrease in the body weight. The body weight loss
of the group treatéd with the combination was statistically significantly higher (p < 0.05, one-
way ANOVA and Duncan’s post hoc test) than in the vehicle, memantine alone or baclofen
alone groups (Figure 1). The doses shown in Figure 1 were administered per os twice daily.
The results are shown as mean = SE of percent vehicle-corrected weight loss. There were no
statistical differences between the other three groups. (Number of animals: n =28 per group,

except the memantine group, wheren=7.)

These data suggested a striking synergistic effect. Therefore, we repeated the experiment with
larger group sizes (n = 20 per group) in order to statistically assess the likelihood of this
apparent synergy. '

Synergy is considered to be statistically proven if the factorial ANOVA test with the two drug
treatments as two factors indicates a significant interaction between the two factors (Slinker J.
Mol. Cell. Cardiol. 30:723-731 1998). The null hypothesis of the interaction is that the two
drugs exert their effect independently from each other, therefore these effects are summed up
when the drugs are administered in combination (linear additivity). Rejection of the null

hypothesis (significant interaction) means a significant difference between the sum of the
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effect of the two drugs (administered alone) and the effect of the combination (contra- or
supraadditivity, depending on the direction of deviation). If the data were obtained from more
than one experiment, then the experimental tier makes a third factor in the statistical analysis.
Therefore, the results of the first (small group size, n=8) and second (n=20) experiment were
pooled in the final analysis and a factorial ANOVA was performed on these data with the
following three factors: 1: memantine treatment; 2: baclofen treatment; 3: experimental tier.
Pooling of the datasets from the two experiments is justified because the experimental tier as
factor did not produce significant alteration either alone (p=0.648), or in interaction with any
of the treatments (memantine x expen'nient: p = 0.429; baclofen x experiment: p = 0.648). In
contrast, both memantine and baclofen treatments as factors showed a highly significant
effect (memantine: p = 0.010; baclofen: p<0.001). The probability of the absence of
interaction between memantine and baclofen treatments was p=0.058. This result confirms a
strong, at least additive interplay between the effects of the two drugs, and also implies with a
high probability (94.2 %) the potential presence of a supra-additive interplay (synergy)
(Figure 2). The data in Figure 2 are presented as mean + SE of percent vehicle-corrected
weight loss. The statistical analysis of the synergistic interaction was performed using
factorial ANOVA (Slinker J. Mol. Cell. Cardiol. 30:723-731 1998). Group sizes: n=28 per
group (except the memantine group, where n=27), In this kind of graph (Figure 2), parailel

lines would represent additivity, rightward divergent lines indicate synergistic interaction.

These experimental results indicate an apparent interaction whereby memantine alone does
not exert a considerable weight-reducing effect but potentiates the weight reducing effect of
baclofen. This interpretation was supported by the finding that weight loss of memantine-
treated group did not differ significantly from the weight loss of vehicle-treated group either
in the first experiment, or in the pooled dataset (first experiment: p=0.957, pooled dataset:
p=0.449, Duncan’s post hoc test). In contrast, when memantine was administered in
combination with baclofen, it increased the effect of baclofen significantly, as the weight loss
of the group receiving the combination was significantly higher than the weight loss of the
group receiving baclofen alone (first experiment: p=0.019, pooled dataset: p=0.005, Duncan’s

post hoc test).
Study 2

We have also tested the combination of phentermine and baclofen. In the study investigating
the effects of 2.5 mg/kg phentermine and 2 mg/kg baclofen, both drugs decreased the body
weight moderately (by 5.4% and 3.6%, respectively). However, the body weight loss of

animals receiving the combination of these drugs (4.9 %) did not exceed the body weight loss
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caused by phentermine alone. There was no significant difference between the groups
(including the vehicle group as well). Although the group sizes (n=8 per group) were
relatively small, these results clearly showed an infra-additive interaction between the two
drugs when applied in combination (Figure 3). Data in Figure 3 are presented as mean * SE of

percent vehicle-corrected weight loss.

In conclusion, studying the efficacy of combined treatments on weight loss showed that there
is a synergistic (supra-additive) or at least additive interaction between memantine and
baclofen in terms of their weight-reducing effect. On the other hand, it has also been shown
that combining two drugs having moderate weight-reducing effects does not necessarily result

in additive or synergistic interaction.

Studies on side effects in mice

Examination of rotarod performance impairing effects in mice

The rotarod test is a widely used simple and objective method to detect the side effects
affecting motor function in rodents. This method is also capable for sensitive detection of a
central muscle relaxant effect, which is a pharmacological feature of both memantine and
baclofen (Farkas et al. J. Pharmacol. Toxicol. Methods 52:264-273 2005). However, other
CNS side effects (e.g. sleepiness, disturbances in coordination) also impair rotarod
performance. Therefore this method was used to assess liability of the combination

memantine and baclofen to produce unwanted side effects.

Mice were placed on a rod rotating with a constant speed of 12rpm. After training, i.e. after
habituation to the rotarod three times for 120 seconds on the previous day, the mice are
usually able to run on the rod for 120 seconds without falling down. Immediately before the
treatment with the test compounds, the mice were tested and only those able to stay on the rod
for 120 seconds were involved to the experiment. Test compounds were dissolved in distilled
water (vehicle) and administered orally to groups of ten male NMRI mice (20-24 g). One
group was treated with vehicle in each experimental session. Dose-response relationships for
memantine, baclofen and their combination were investigated in three separate experimental
sessions. We calculated the mean latency to fall in each group and the percent change relative
to the latency in the vehicle group. EDsy values (effective doses causing 50 % failure rate)
were calculated for each compound and treatment type using logistic regression in order to

characterize the effect of the compounds. The statistical analysis of the latency to fall was
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performed using ANOVA test followed by Duncan’s post hoc test. In order to reveal whether
the effect of the combination is higher than the effect of the compounds alone and also to
clarify whether a supra-additive or infra-additive interaction is present, we performed an
isobolographic analysis (Tallarida et al. Psychopharmacology (Berlin) 133:378-382 1997).
The results are presented in Table 1 and Figure 4.

TABLE 1

The time to falling (mean and SE) in the rotarod test

Memantine {mg/kg] 0 5 10 20

Mean latency to fall (sec) - 120 112.7 96.3 41.8%*

SE 0.0 7.3 12.5 10.1

Baclofen [mg/kg] 0 5 10 20

Mean latency to fall (sec) 118.1 106.7 94.2 53.7%x

SE 2 9 12.4 13.5

Memantin [mg/kg] 0 2.5 5 10 20
+Baclofen [mg/kg] 0 2 4 8 16
Mean latency to fall (sec) 120 120 106.9 85.8%* 7.6%*
SE 0 0 9.1 12.7 0.9

All latency values bresented in Table 1 show means (and SE — standard error of mean) from
10 animals. The dose “0” stands for the group receiving only vehicle (distilled water).
Measurements were performed 60 minutes after treatment. **: p<0.01 (ANOVA followed by
Dunnett’s post hoc test; no asterisks: p>0.05). |

Memantine at a dose of 20mg/kg significantly decreased the latency to fall compared to the
vehicle group. However, the doses of 5 and 10mg/kg did not significantly decrease the latency
to fall. The EDsp for memantine was 16.1£1.7 mg/kg (meanxSE). Baclofen caused a

significant effect also only at the dose of 20 mg/kg and its EDsy (18.3£3.3 mg/kg) was

comparable to that of memantine. In the case of groups treated with one of the four 1.25: 1
fixed dose-ratio (1.25 : 1) combinations of memantine and baclofen, the two highest doses

(memantine and baclofen: 10 and 8; 20 and 16 mg/kg, respectively) caused significant effect.
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The calculated EDso of the combination was 21.6+1.5 mgkg (in terms of summed
equieffective  doses), which was significantly higher than the theoretical EDso
(17.0£1.7mg/kg) calculated assuming additivity (Figure 4).

It was concluded that the dose of baclofen that provided an efficient weight reducing effect in
the mouse DIO test in combination with memantine (2 mg/kg/treatment) is below the dose
that is eliciting muscle relaxation of other side-effects. Moreover, the dose combination
showing synergy or additivity in terms of body weight reducing effects does not show

synergy but an infra-additive interaction in terms of motor side effects.
Studying the effect on spontaneous motor activity of mice

NMDA receptor antagonists are known to cause dose-dependent behavioral activation in
rodents, which is manifested in increased locomotor activity (Sukhanov et al. Behav.
Pharmacol. 15:263-271 2004). This behavior may correspond to side effects observed in the
clinical practice, such as agitation and restlessness, which are rarely seen with memantine. We
have studied the modulating effect of baclofen on the locomotor activity increasing effect of
memantine when administered to mice in combination. Groups of male C57BI6J mice (25-32
g; Wobe-Harlan, Hungary; 8-10 mice/group) were treated orally with 2 mg/kg baclofen, 2.5
mg/kg memantine or their combination or vehicle (distilled water) twice daily during the light
phase of diurnal light-dark cycle. After one day of habituation, the activity of the animals was
recorded continuously for 24 hours on the first and 14" day of treatment using an automated
behavioral activity measurement system (LABORAS, Metris, Netherlands).. However, only
the data from the light phase (12 hours) are shown. The animals were housed individually
during the whole experiment in their home cages, which enabled the activity recording as
well. The mechanical vibrations and gravity related static signals evoked by the movement of
the animals were transformed to an electrical signal by the system, and these recorded signals
were evaluated off-line by a computer algorithm (Quinn et al. J. Neurosci. Methods 130:83-92
2003). The behavior of the mice was categorized by the software as locomotor activity,
immobility, climbing and grooming. Figure 5 shows the mean and SEM of time spent with
horizontal motor activity during the 12-hour light phase. Statistical analysis was performed
using ANOVA followed by Tukey’s post hoc test. The statistical significance of effects of
drug treatments was calculated compared to vehicle and also compared to other drug-treated

groups.

Studying the effects of 2.5 mg/kg memantine and 2 mg/kg baclofen alone and in combination,

| memantine statistically significantly (p < 0.05) increased the horizontal motor activity on the
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14™ day of treatment (an effect that is typical for NMDA antagonists). This effect of
memantine did not reach statistical significance on the first day. In contrast, neither baclofen
alone, nor the combination altered the motor activity either on the first or on the 14™ day of

treatment (Figure 5).

In conclusion, the dose-combination showing a synergistic effect in terms of weight reduction
does not show a synergistic effect in terms of side effects related to spontaneoﬁs motor
activity. On the contrary, baclofen apparently attenuated the locomotor activity increasing
effect of memantine.
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Claims

1. Combination of memantine and baclofen active ingredients.
3. The combination of Claim 1 for the treatment of overweight and obesity.

3. The combination according to Claim 1 or Claim 2, wherein the therapeutically effective
amount of memantine is in the range of about 2 to about 40 mg/day and the therapeutically

effective amount of baclofen is in the range of about 5 to about 160 mg/day.

4. The combination according to any of Claims 1-3, wherein the therapeutically effective
amount of memantine is in the range of about 10 to about 40 mg/day and the therapeutically

offective amount of baclofen is in the range of about 20 to about 160 mg/day.

5. The combination according to any of Claims 1-3, wherein the therapeutically effective
amount of memantine is in the range of about 2 to about 20 mg/day and the therapeutically

effective amount of baclofen is in the range of about 5 to about 40 mg/day.

6. A pharmaceutical composition comprising the combination of Claim 1 and

pharmaceutically acceptable excipients.
7. The composition of Claim 6 for use in the treatment of overweight and obesity.

8. The composition according to Claim 6 or Claim 7, which contains about 1 to 40 mg of
memantine and about 2 to 160 mg of baclofen in each dosage unit.

9. The composition according to any of Claims 6-8, wherein the composition contains about 5

to 40 mg of memantine and about 10 to 160 mg of baclofen in each dosage unit.

10. The composition according to any of Claims 6-8, wherein the composition contains about

1 to 20 mg of memantine and about 2 to 40 mg of baclofen in each dosage unit.

11. Method of treatment of overweight and obesity in a mammal, particularly in human
characterized by administering the therapeutically effective amount of memantine and

baclofen in combination simultaneously or subsequently to the mammal to be treated.

12. The method according to Claim 11, wherein the therapeutically effective amount of
memantine is in the range of about 2 to about 40 mg/day and the therapeutically effective
amount of baclofen is in the range of about 5 to about 160 mg/day.
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13. The method according to Claim 11 or Claim 12, wherein the therapeutically effective
amount of memantine is in the range of about 10 to about 40 mg/day and the therapeutically

effective amount of baclofen is in the range of about 20 to about 160 mg/day.

14. The method according to Claim 11 or Claim 12, wherein the therapeutically effective
amount of memantine is in the range of about 2 to about 20 mg/day and the therapeutically

effective amount of baclofen is in the range of about 5 to about 40 mg/day.

15. Method of treatment according to Claims 11-14 characterized by administering the

pharmaceutical composition according to Claim 6 to the subject to be treated.

16. The method according to Claim 15, wherein the pharmaceutical composition contains
memantine in the range of about 1 to about 40 mg in each dosage unit and baclofen in the

range of about 2 to about 160 mg in each dosage unit.

17. The method according to Claim 15 or Claim 16, wherein the pharmaceutical composition
contains memantine in the range of about 5 to about 40 mg in each dosage unit and baclofen

in the range of about 10 to about 160 mg in each dosage unit.

18. The method according to Claim 15 or Claim 16, wherein the pharmaceutical composition
contains memantine in the range of about 1 to about 20 mg in each dosage unit and baclofen

in the range of about 2 to about 40 mg in each dosage unit.
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14, BEAFER 11 BFER 12 57, HFPBRTHERERNESNIZHTEEANL 2
4 20mg/ RFEITAMEMEEASTHTERE AL 5 24 40mg/ Ko

15. RIEBCFNE R 11-14 BRI 75, FRFEE TRIREDN E R 6 AW E D
FHRETHEE .

16. MIEERFNER 16 K17, HPAVAEDEFIHELMN T EHA 1 £ 40mg B3
SWIERZ) 2 & 160mg K E&IF.

17, WIEACFIE R 16 KT K 16 1777, HPHHHEDEFIRERAPERY
5 £ 40mg FIE &Ny 10 & 160mg HIE -

18. MRABEAF)E R 15 BRI EK 16 W5, HPAMHAEDERIMRERRMATEEHY
1 £ 20mg HIRENIFEFZ) 2 & 40mg I EE S
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EENBEMBESFHETESURSFZESHNANAS
)

% BRGUIEL

[0001] AR HAW KELRIE (memantine) FEEZF (baclofen) FEHEKT KA EY), K
EEZFERRIME RS BRI TR AR/ BT AR\EW RIZHNAS
W) PR T8 97 B2 AR A SRR S 0 RE B T SE IR URAR B 75V PP R A 2 B P R A B
FE (MLt EEERIREE R ) AHEERNEAMERT . ARAF—PHRETRENEME
TS TE YR 25 A A UL RO R AR & e Al TR T R EE AR RE B SO E B0 T 5K
A BERBHTIEPRAR. FTRENERANIRT HEERR AT BREET
R, Frid HAbF Bk & s8R 77 R IR B A TR R AT

[o002] REAE R

[0003] HEMCARZMAEHAF HAEBKHNOABERNE, EEZEEKT, HFEER
7 J# T 25keg/m” M AB E e (BMI), T AEAE 4 BMI>30ke/m’. F 2011 441k, & 1980 &
FHEL, IR R IG R L H—fZ4% (WHO Fact sheet N° 311,2011) ;http://www. who. int/
mediacentre/factsheets/fs311/en/) « 7E 5B R H X , 18 2 R0 BERE A K6 R & P 1
K (BRUH. USAFRAR AN ) o ARIEHEAR TAEZH LR (WHO) £ 2008 4E (4 v, i B A0 AL Ak 9
SR RIFRS AN 151250 6512, FBEFIRCHE, BN, B (e RRAK R A0 38 hn i i EFe 40, LA™
BT RIRE T LR R . FEA R B MIRR T, T SO AE R R T E AL A
P o AR JL A 5 T SR O ) B 0 KRS BT 28, BT R 2 97 0 . 2 XR L B PR iR
BB HUE AU SR A L B I EE L B A R RERE AL Lo 0 T 3 R R I TE R (4, R
BRFIBLER ) EXTRGFIEATHE (orthopedic abnormalities) . FRK [F 3 . WOk &
{5 SRETEI B (0, JURR BT FU RN S B AR )  RIBR IR RE e B ARl 7K L R
FVEZ (Kopelman Nature404:635-6432000 ;Rissanen 25, BMJ301:835-8371990) . FEMEXT
AR VE SR A B AR T S, 3 EL S RO | TR S R 7 L [ A — R, LR LA S M Y
FEREEZZ— (James, Comparative Quantification of Health Risks Global and
Regional Burden of Diseases Attributable to Selected Major Risk Factors, Chapte
r8, WHO, Geneva, 2004) .

[0004] WBEMEMELERAXT-RNBELAXRNKER. FFED 2.8 HANEN
HESRAC R &5 R SETS (WHO Fact sheet N° 311,2011). XTARREABE G ERIZEHIE
22 25k DL/ A 5 % K A 0 BB R B i B 3 00 1t B R PR BRI DE T SR K 3 SE O Rt
(Goldstein, Int. J. Obes. Relat. Metab. Disord. 16:397-4151992) . [l ik, % T AE R FOAR K
i3 R A7 1E B IE BVE T 1778 BRI i R R I E S R K

[0005] 0 4NiE ™M B 1K B B IR S FBOR AT LR AE B . AT, IRIBE LK, X
R A AEVE RN KM ERENNH BE —Sm A AT RAFH RO AN
(Powell %, Am. Psychol. 62:234-2462007 ;Sahoo, Obesity Drug Markets in the US and

EU:Analysis of product pipelines and the competitive environment.Business

Insights Ltd., 2008) o [k, Xf FA] LA SCRHE A IR B A0 R LU SERAT A 8O A AR 29
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IR KB ANARESR (Witkamp Pharm. Res. 28:1792-18182011) »

[o006] JERLIHBREZEEN, ERADEEVANGEFRAMBEENARNEG. R
CANBEMETHREEGE, BREFRERKEFNAEE M AR EEMEETRE.
R, ERARHE S, INMFEERE, MABHEF AR NERERDN SIREE, TE
WM T EEWAEARFERES, XSRBEREH S FIEV K% (Bessesen Physiol.
Behav. 104:599-6072011) . [Kik, HUAEREZ5HTvEH B EFEE (1) BIREEEBRY, (2)
BRARYUERER / 4R AR, LR BE B IR, B (3) 1R R F M e BRI, AT B R A
FIIREE (Witkamp Pharm. Res. 28:1792-18182011) . fEIX =F2h¥yyr ik i, @i H
FERRMEFRGE (ONS) THEHBIZYIREIEHE -

[0007]  CNS f—E:XIRERE BB GEBHFRMR U AR hEEXRRIEM. Flln, —4
FEREESTORT LM (Gao %, Annu. Rev. Neurosci. 30:367-3982007) . #£ F i+ &
2% WAL 50 FRIUTERE R 1A NPT IR P s D RIE LR B EE MR8 .
W Rk B BAR P A 1 A 0 TRA PUIR BT AR T EE R B AR AT, B T E A
W R EURSYIRAFI R EE A R IAEZ B2 FRASE @R - o —4&
10 1 TR 33 5 R DAL - AR 1) — AN AR LR R S 25957 7% (Aronne %%, Expert
Opin. Emerg. Drugs16:587-5962011) » Bk, 9 T SEMBmAEIGIT R, TR E LM E LR
% - pilan, B E R L RA B —F 2. AR, AE A A AT IR, B RS PR A ] T
MEAREAER, RER MRS K CNS YL, XEAHEE/EMRMNETENERNEIUEEEN
BESMAHEEER (hREEM) .

[0008]  FRAZ W THHUR R TIRT LRI MMEARE R, B, WrRFUICHEZYIT R ThAK
B A B AR BR, 254 AT AL (B AR 2y F A 28 R, USA F FDA FHRK P 25041 H4 BRI
I EMA) ¥ A2 R HEMEZS ) o KRR SERF 1) FDA 7 4f, i i B BHI P T & 5ok 1 48 5%
HBERE (vs. ZRFGTH), RN LR ZHHASFERD BB AEN S
BT 5B HIAE (vs. ZEFNIESTH ) (Guidance for Industry Developing Products
for Weight Management. U.S.Department of Health and Human Services, FDA(2007)).
EMA e IR M EBERBEZEFEH :10% (Guideline On Clinical Evaluation Of
Medicinal Products Used In Weight Control.EMA(2008)).

" [0000]  ART, HLACREZY) R BH BIE /AN . WAL, 258 BN TIX LR 2R B 254
WETIEERA R MR, Fi, RENAYERTHE T ULaER LREEEM . RE
B BERET AT EEPRERRNAY, £ BB R RIEN, £ EEAFAERAER
KPR FRIMEANZY) . X ONS YIS Z 200 2 i T =g 2NN 2 R
ME—HvE T KB4 B L ICRE VR IT 2 38 —CNS 259 B R A 4th (orlistat) , HEHBIRY)M:
P B VA L B IR Mo SR T, SRR R) A T 2% L B AR RS 22, 3T HLRRIGURY B i Bl
VPRSI T HB 2 1F A (Filippatos %, Drug Saf. 31:53-652008) . 1% FH CNS 25413k
BREBRETIEE B, BB REEAMFEN RGHE, & —MEAH KR IERE
% . BF CNS 254, FIEFBIE (rimonabant) FIFHAT B (sibutramine), B F A& BRI BIE
B, BB T 3% Kennett %8, Pharmacol. Biochem. Behav. 97:63-832010) . [XlIt, 315
A& B SR B a5/ BIVER , I B IR AT 32 M R0 2 2 M e AR RE R 2 T v T R e BERG
MAFREMEHORE. ER—DHFEP, M SHHARIEANTEZ BNEED B0 2L

4
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T HIARHE, LA B RIF =2 =2 MR K.

[0010] FF—LEFP,@TEHEFRFM (FHAIRE (bariatric) SMERMFR), BT
XT A F YT IE TS N B ) B I AF (comorbid) FRIE (Fl4n, BERAE B LE ) BT E
AR B A (BMI>35-40) (Powell %, Am. Psychol. 62:234-2462007) . SR T, iX ¥ ) 4b Rl F
ATFWMAEHEU KRR, BFEETR CENFREIMEANE LERTFRE I RE
(Encinosa %, Med. Cared4:706-7122006) . /REFZLE LMK, {2 B T AEFFAE R FF
RGBS AR RETCEL W, ™ EERM AR S TIMRIFERGT . B,
R 2T AR MBI FAMIF R & THAL (B 20-25 % A E R (Bueter 4%, Obes.
Facts2:325-3312009)) 3 &b KK ANE1F A # & BB AT bhge BB A 0 A de (5
WFHIVETT & . .

[0011] e iE, W T JLFM Y - VI B R B F 8 97 5 M R m - LUE #LVE I 7Y
BEFEANLPEEF-—EWEERBMER (B a1, W8 ¥ & (zonisamide) | #& it B
(topiramate) « % 3F fth B (bupropion). AR i & (naltrexone) (Kennett %%, Pharmacol.
Biochem. Behav. 97:63-832010) ; [ ¥ %= 74 7 (atomoxétine) (Gadde %, Int. J. Obes.
(Lond) 30:1138-11422006) ; B2 & 3% (Arima %, Intern.Med. 49:2043-20472010) ; f&
ft, B YT (betahistine) (Barak %%, Int. J. Obes. (Lond)32:1559-15652008) ; & & 74
¥T (duloxetine) (Guerdjikova %, In.t J.Eat.Disord.Epub ahead of print2011) ;
& P8 YT (fluoxitein) (Serretti %, J.Clin.Psychiatry71:1259-12722010) ; 3£
4 N % (Hermanussen %%, Econ. Hum. Biol. 3:329-3372005) ; Wk EE F BE (Leddy
4, Obes. Res. 12:224-2322004) ; & #i #k (sertraline) (Serretti %, J.Clin.
Psychiatry71:1259-12722010) ; X #7 V& 3¢ (venlafaxine) Malhotra %, J.Clin.
Psychiatry. 63:802-8062002) . 57— 75, XL AYEE R FER I, % 5 LA EHE
AR, IR T 5% A E R . ok, 6 FIEREERE S 1 SR 2%, CIIRKEI1EH IR
R T B 2 A A 1) R

[oo12] 1R K W 18 LL 3k, & %0 1& % 3E 4 v (amphetamine) F1AH 0L 25 4 (Bl 4n,
% ¥ B (phentermine). = Z f& % 4 B (diethylpropion). & F M %&. K W B %
(phenylpropanolamine) A R| ¥k (mazindol)) BEPUICHMEA . AT, BT 0l & K,
P B RT REFORS M X AT BIVE AR, IR L Fh R 25 KR4 ELIB i 174 (Toannides—Demos
& ,Drug Saf.29:277-3022008) . 'EAHIVAEIT LA MEZ R T eI £ MR M, X
S ANVE T T TR T BE S ] A SR S BE . B, XS A P B KRSy A ]
THYEHTT, 7 USA, Bk _EaRT] LLER 13 B9 S R fihdy - BEALE W), W2 9, A Uir A
T4 B85 (Kennett %%, Pharmacol. Biochem. Behav. 97:63-832010) .

[0013] B2, TEAE LA A M SR TUIE RS MR 259, L B s e, A T A AN AT
S HBEMERLE. R, YN AE SRELAMMER (BMEEEM) I EWRE
ASEEFEIHENEN (RTE2IMEER) BXARETS K. o, ST ER
ME, Whebzg & S ML B E L A B M AERE =K sha (BRI, & T8 hnAE B4R A aK
WRVER) , EEFE A 8. AE5YA S BB R PEEMILKE A BRA AR A
A LB 2 2 BT B 2 KB R EAVA ST TR LR A B 1. X TR FEART
F{E A EER A, hEEFARB RS REEREEN A FE L, T EZEHMEEH

5
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FIE R BV G RS P A SR B A T e s, BRI, mbia T SEF MRS AL T &, 5 SR A
A HEG, B CAIFUIRRLIE R RSN A & BB £ E KA S YR AR AR BT
BN

[0014]  EEIFKHELURAETIRERNRR Y. HEBMNAEFERARY v-EF
T B- ! (GABA-B) 214 IS FI1ER (Davidoff, Ann. Neurol. 17:107-1161985) . EE%
SE ik R BT R IR IS - (S-) FIAFE (R-) ST RAERISMNEIRE Y. FREDRER
Sk 5 ONS BR4GHE S IE S BR B B ZER A, ONS G MR B | AR N “BZERE" 1Y
LE M. % AEIERR S TERIILABAL SRR, Ak, HIa77 a5
RS, A, B EWEEESNE REER. E, A TREBFERNHUEZEER
S EFEKE, #E T HERE. ATHTEERANORESF ARG HER
BN 30-80mg/ KIITEE S (Dario %, Drug Saf. 27:799-8182004) . 5 AEAEAL, /MR
I HUEZE R B | IS AEE BB R R ESK (Farkas %%, J. Pharmacol. Toxicol.
Methods52: 264-2732005) .

[0015]) EMEAFBRERKTEENERIBRMBEYBANFTE BEFHMN
i BB HMEEGRERBES RTTR-XT B R M A EH M (Sato %, FEBS
Lett. 581:4857-48642007) . TE/M AT (10 & JERH A ) B ESIEH T BE A&
EHGEREER, P UL 3omg/ RIIFIELZTEELF, M 10 RFFGHIEBHEHT, FFHpLe 12 .
HRERHEHN L I%GERR. 1048559, A5 —4BEEE 5% KA E (Arima 55,
Intern. Med. 49:2043-20472010) . 3X 675 BR AI40HE 3K BH 78 70 iy 270 B 1) R S5 O SRR 77
TEeH RS TN R B N A bRYE . 240, Bl a0, B 2 e R K (lorcasetin),
o FDA(ZEE 2010 4EfY “ e 8 & BAE7 B ) MM EH “BARPRE BT, AEX T34k, 72
12 ARSI 3. 5-4 % B ERE, £ 1 EKMETE, A EREKE 5. 8% . F, 12 A 30mg/
REEFICT 2% FERIKERT AR ETRIEBERN. FEI D ANLEES
ST, Hop R RE SR MBARDER, REZHRAERN T W HUIERE D) & m sevt /Y.
Broft i [EZ ((Broft %4, Int J.Eat.Disord. 40:687-6912007) fE-t& k& 5&E+
AR T BESA T RENER. SRERAERTEMN, HE 7 2WATRE 2 L ZICHS
(BMI>30kg/m®) F1 1 Z RHMEHK BMI>25kg/m’) » EXMFRF, P ERFERZE L
A (10 P9 30 0. 9keg AT ) , (B EEIF N T RYEE R 5oL RS ERSFHH
FEFIE S 60mg/ K, I HEE WA BIVER BER. FL, XEHUERACTFEFERNE
BRERARAE T, B Xl B SR )V R E 5358 BIME AR IR E TR B D B AT Z 80 E Al
FIFIE T AR USRI KR B B KA ERE. ,

[0016] E&RZECLHMETRKINEMNZGY. &9 (1978 %), HEEEHEATY,
R Fi& & EERSMHEAR M EIRFEIT. 25, RN T EENRUIERTSHETT X
FE B N~ B3 -D- RAE B (N\MDA) 3% 1% (Bormann, Eur. J. Pharmacol. 166:591-5921989),
BRHMEEPER, FBEMRKERBOERITEE P, 867 80 N4
4 2 4 5 (Parsons %%, Neuropharmacology38:735-7671999) ;Rammes %8, Curr.
Neuropharmacol. 6:55-782008) . 4R J& , 75 Il B 4 0 5% 0 FA /R 7k ¥ BR 9 Al PR AR B8 A L E
Bl T H:Ih% (Raina %, Ann. Intern. Med. 148:379-3972008) . H BT, 3¢ & NI i% 2 Ht v 1 I+
B2 A TR/RRIEERFIBITRZY . L8 EERKLEPIETRERN 20mg/ X, X

A
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RS AASGE S B HT I E R RE R, HIGTE ORE, IF EEF BRI R RS R
B E KB T, 7RSS T4 NVDA #EPL A R BIME A, an g R AL, BUE T E LR .
R, RIBIFENCTELAATRELAN, RENEWBEHRE LR HER (1.3% )%
L (0.9% ) JBEE (0.8% ) S (0.4% ) (Mobius %%, Drugs of Today40:685-6952004)
S AT E Zh A SE I P AR EST N T ARTHE. R, MENRPER D RSE AR
BRI - BT R R ERAR FE T8 B N 5-30mg/kg/ K, 2 TR /R R Mg BRA% B0 A B4 o ) 1
WIR ERIEBOA M AR H R 2 /ER (Dong %, Neuropsychopharmacology33:3226-323
62008) ;Minkeviciene %, J.Pharmacol.Exp. Ther. 311:677-6822004) ;Rammes %, Curr.
Neuropharmacol. 6:55-782008) . ’

[0017]  7EXT 5 4 fBFE &M AN T PR & I PR X %+ (Hermanussen %%, Econ. Hum.
Biol3:329-3372005) , & IRF & & T & MG y7 & (20-30mg/ K, MR FE, FHME A
1) MEENEBE RSB BMRENAE. BT, X FHICRET AR, X
FERER I KRB AE R B R, BAREHRATR T —22H R G7 TR EE (21 REE
FERTIR) ) . —LERAERT LR PELT THRE. £F KPR RIRER R, K P RER
BRHENEEAAHTR, BERXENRAHT 16 LIEHMNEEE (AL BFEEHEREEE
20mg/kg, WA T RIFINZHHNTFE, REREKAR), XENEBRETR2EHFFNLUE,H
RWHT|BIEEFRIKX Brennan %, Int. J. Eat. Disord. 41:520-5262008) . Et, IXLE40 R
RPFHESNERE B RMUEE R (B B AT P R0 ZHH ERE T EER
MHAERRE. IS REEPESNERETREEXRERTHREGHERRE
FEAR A E R EIEAE —2 (Popik %5, Amino Acids40:477-4852011) .

[o018]  REAMEIR

[0019] A& BARE T H TTUR ISR 35 & R ELEZF R4 A N 7ERERE R/ BAR R
FRRHAERRRIET HARBRGREZIA . CHERRER. R, BEFSFFEH (KR
—MAFCMEERBIERNZY ) MASEGHERSIETKTFE2MMWIEE/EH. It
G AER B — AN H PR A, R T EENEFMERF KT FE BHEKBERREN
KIFIEAR T2 LAZER R LA & RORE A AH 2%/ BUSEEL Fr 40 il K 2L AnvR 77 ThRU I &
[0020] FAVEHABRHMEIR T HEMEAN S, EENEAIEEFNASENHET2
IEIFEEER, HF ASE T R rIRE.

[0021] AKX RESRIEMEEFEERSOAE, HPEEF B URRFINEED
o5 BRI IEXT B R A AT / BRT2h .

[0022] AKEAB—EH REEEERIEN BRI EERT EDAED.

[0023) AKRWFILYW K ESRIEHEGFEERTNAGTAEGMER TIETEE LM
SBAH SRR AE B TSR I A BRI T P R &

foo24]  ftFE feids

[0025] & | #i% T RENIE. BEF R EHELE/NE DIO MK+ KDL

[oo26] [ 2 BR T EENIE . BE S KEAS YA /DR DIO MR+ MEEREIEA KK
N (B REEHRILGER )

[0027] &3 BiR 7358 BRF REAAI /NRIREF KRR HIHM. X
Z OE B FTRTIBMIK.
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[0028] [& 4 BoR T £ &N E SN R A (rotarod) MR A FMHEEM
H%&4E 5 (isobolographic) 4347

[0020] &5 BoRT &R BEZFREAEGX/DRKAKPZHESIRIER.

[0030] &EHIEIR

[0031] AR RESRNEMEEHEERSWA S, Hh BRF 0T LERRINEIEE
35 BAS ST B R AR / BRTZY, 3F A XM A S ER TR B E L EUEXR
TS TSI E R 5 EP RS, RN ST (REERME BN ) 52
2 SRIRFE LS. KRB RAE LSRR EEFE RS AYMA SR
XA AW Ty E e AR SR B A TS EmiE i T iE R R g . B
12 % B A R BH VAT TR R AN TR HAL R BV IT 5 5, TR H AT B IR B B E T
R VR EAN T B BAIEIT . '

[0032] ZERMIMEB SRS, RITHABRBERN T EXERENEEFNAEG5IETE
2R ERE, BVE LU T R B AE TR FEN AR . 3ok, i REEITREEH
Y B IRAB LRI EVE R, TR AR L 25 W I 4H A 1R AT L 2 0 BIE A RIE T e i 38
B, ROICRE T XLy L A ERZETN 5 R EHH MW EEANRIEHES S
F/NRE, RO AR NS BIMER (B, LS RIEZE ) WS, NMEEDFRIEM, 118
STEEREVE RN B . BAh, TR, BATMER R T BRI T T R NI R E 3 E S5
EER, X B/ R S RIIEIE T 5 AT LA SR 2 (49 76 F 9 BiX & NMDA 55T & ) i
I

[0033] ETIHAMEZI LR, 7T LRI HH A G B LU T RBRRHLE -

[0034] (1) {3 25 & W e 0 B GR35 B 44 TT LAGA 7 T FDA 2 H 0 7T 4 52 1 (8 0 A EE U
L9

[0035)  (2) 7EAR T % F BT HI B BIEARYE Bl R (7@ EME (Summary of
Product Characteristics)) #EFZAIFIE TR T BR A E &5 E 7T LSS X —Ih 3. BEik,
5 1 B A PRI B VS B 5-40mg/ K, XEUR T A A E.

[0036] (3) ZEEERIEMEHH, FLEHETHE (20mg/ K ) SEEFE (2-20mg/
K) T, AT USRI EREEN .

[0037]  (4) HITFHBARFIER / B K BIVE B R 1 R FVE B, 4 A R S NI R R5F
FI2H & AR SR B 3B 43IV TT & DM BIE A

[0038]  (5) ZEMEH B A R & AR R F B MRS IERE S, R / Ak
A, B I BIE RIS R M. BRI, ZEIXFE AR L, T RARALH RV TT IR TS
B b BRI Bk N A X A S WA S - seAh, ARIE IR 2B, R 3EH T ERR A RS L
(>120ke) , FEHF BB ERELHE, Fik, F#FEHOERT, FHE T LR7ER7 &
REHEK, B RAERSEMEMSEF (BT, BRZF 20-160mg, X R 10-40mg) .

[0030] RIEAKLH, EEREMEEFEERSMAEGRESHN 2 2L 40ng/ RIEH
% SRIENZ 5 £4 160mg/ RIEF KBRS A —PRENER TR BEaWEH
Yy 2 B4 20mg/ RIGERESNIIETIL 5 4 40mg/ RIEHE M ESEF. EFEFENHER
B, HAT LUEME S L 10 BL 40mg/ RIEE MEERIFLFIZ) 20 £47 160mg/ RER
o
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[0040] AEBTEWREEEEREMERAFTHE URAYF EAEZHBER Y
HEY.

[0041] AEMAHRAZF LA RE DR B 2 RAHTAEmEEE. ZRYIHNAY)
4 A AT CABE ) AR R BB A, B 40, VAR BT FLVR B B BRI - R
.

[0042]  Z5H4H A Y)WT LB T & PR R FIFIRIRA 25 . £ NI B EZHE MR 7] BARS
HIA G FTFHEMAEY, FEFTULRRIBRZHEREHHAED.

[0043]  R¥ERITIEAENFIET EREENZWN, HFEREES M ERRLTRAD
TR FE K, X BR g F 00 R B BY R VA IT 8 AN PR LRI AR 2, DA R 995 N X 35 70 B A e 1
AR ANEHBTHRE. TR ASURM R EARE AT HRARNR, 22
T 72 115 FH B0V T R o B SE R T o

[0044] A TR ZS, MR MASWEE EH —IREAMIE SRS & B2 B4
BJLANFIERMN SRR . Z02 —B T2 —, REEKN . XFEWNFIERAE IR A,
HAT L FE S R, HEARFEAFD R — 2S5 2 — R MR, DS R 25T R 2R
TEERSY o

[0045] MRBIFAKHAKSHBE RS NAYAEWRESH 3 F 200mg WEHERT, BRI
EEBAFI BB 1 T 40mg ELRIFEF 2 E 160mg BEY. ESH—SMENLTHETRF,
HEMEFNIFNEBAHEH | E 20mg EERIIEF 2 £ 40mg BEZF . WRIEHRHFIB B
HEWR UL IEHAAESANFE BN FEH 5 £ 40mg ELNIFEFI 10 & 160mg BFT.
[0046] 44K, —LLHAYIRA AP HNEMERA A BB L LR ER ERECT IRZ7 #
f o

[0047]  FILALIA & BAIRI VAR FI& AR B AMAEY, Hlan, Bl RS B
R AR B AL ER B ESUE R EREIE .

[0048] A% BH K1 2540 R AR PR 1O B ROAE T-0F & 37 A8 8k 0k EE V8 R 10 2 3 P P ol e 2
WO ARZS A &9, LA R M IE R TRl =R T A TR T, B IR AE M 2
SN EAEYF I LRRASYNRESNEER SIS R WERBE NN E
B AEN ek, BilaEMN TR, BiEt A i H SRR ) IR A 5
FUFIE A TR B ZE IR B LRI Ao

[0049]  BRIBL AT LAs A — Pl Ek % b A 3 2 1 AT 482 52 O 204 DUE 3 5 sOR EC HUR 8 A< i
# R RZSYAE Y, Frd 8B 8RR B, AR B E AL Wi TR ¥ % £ R LA
EFEI &Y. AR HIFER T BT IR R A 25185 . AT DME AR SUSR-E &R T 1R E
TSR A AR FIR 5 o |

[0050]  A] LLKHIE I 2 5 B andE % FE eI LR L £ 4 R X RERE L H R REER .
FLpER R4S AR R AS IR & . MR A R NUE N RS i B — & IR 70 A A At )
R, IXAT IS R . R PR RS R PR BN TR P EA AR R
LTS R R L SER T LA N BRI AR BN EA 4R RNEREF R RZTRYE
B AT LAE AR A 3008 A 5 3 EL AT BA DR AN AR T, DABRCARVE M R4 ROV RPN / BB
[0051] N RFE, ZETMEBEIES B, MHRIBRIEEY P, I AR, 0, K
SRR TERERAS A TERR IR H AR B AR IREE R L IR B SRR IR R

9
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FORE IS RV R E VB B Bh R A, F1 / BB ] LUE IR R M R / BER AR / Bk
PP N . TRH 8 A TSR T IR FE AT LU IR ENE - B &R

[0052)  LA_b 3k B B4 FUAS (B 4 1613 3R A2 AU R AR R MR I o R 4TI 20 S g At A s LA
I TH A A LMEA

[0053] A& HAEFASYE LA TLNAEREMAE T BT BE.EHEUHERE
RE. B, AR W BB A AR BN ESRIENERAFRITHASY, FIRANHEE
FBERER . FIRT B A 29 £ &N E RS A S .

[0054] JESEAR EEQE&”‘VZ Fog g

[0055] g HH 6 > iy B B2 il 3= iR i

[0056] ﬁﬂ%ﬁ(%%?ﬁmﬂﬂ# (DIO) {WﬂtﬁlﬁﬁT%Eﬂ“ DIO {ﬂl R Z 72 BN E R
YRR, H A AMERL T R B R B FE L H 0 R X S 2 YR T K N
(Hariri 1 Thibault Nutr.Res.Rev.23:270-2992010) ., #4454 (22-25¢g) HEME C57B16 />
B4R N B A B ARl (5401, D12492, Research Diets Inc., New Brunswick, NJ, USA) , (Bl IX
seEhA) 5 R nE xt B AR AN AR L, B AERE. EE AR (n =8/ A, I £SEW,
St BRI AR B/ B B B 2 31.8440. 89 F1 45. 7410, 78g. FEZE —/NSEIRHY, IXLL(H N
30. 47+0. 58 F145. 38+0. 61 (n = 20/ 44 ), EE=ALR (AR 2) F,4 27.6110. 34 0
41.0040.91(n = 8/ A ). RE, BB A ERAF BARRMEABRLEY)
WaIF o BRI S DR T K S, 3 B LL 1oml/ke BEHAREHZL OAEPIKR. ELE
TR, AHYEHRE., £ AKNESRERN, THSEL TR R3REER
BHN. NERISMNEETLE S R EREAN I EZRNE L, HHE
IR ERAERR. &R EPN BRI % CPRREIRE ) o M4h S
5] BR Y 3 ANOVA J1J3R, #:35 Duncan’ s post—~hoc MR, SRIFMH Z [0 E R K1 G T 2= B3 M.
1% R B 3R ANOVA IARVPAN T ARIEST (BIL, 294 & ) ZEBEEERH.

[0057]  HF3T 1

[0058]  HEFX 7 FFHIFIEH A () 2. 5mg/ke R NI L 2mg/kg BEFHEA, ATRIT
S# A RALL, EERBREZWTET N BE (BAERE 0.1% ). BRFIE
32U M ERRE, HEA T ¥ LREREN. HR, FHEENENERFASHIBTSI
B ITUHBERK. HASGHBTHANBERBES T2 LREZETT (p<0. 05, B
ANOVA 11 Duncan’ s post hoc HiIf ) # k. BIHIEENIRSEBNERFH (B 1D. B
1 FHIRHFIBESHEOS AR GRERABMBRIENABERZEE 7 LLKFE £SE,
HM=ANEZ MAFESRTSER. (PN E n=8/H, B TERENEA, Hpn=
7)o '

[0059] IXLHIERHEEMWUFRIER. Fit, BAMEHBKRKWARDN h=20/4) ER
TR, UES % B e X F B R EE A B AT B

[0060] 4 5 ¥ FH B R 25 4 16 9T 1E A A B B B 3R ANOVA W X 2 B BT A B
ZZ2 AN EBEEMEIER WAES W% EEH T WA EH (Slinker J. Mol. Cell.
Cardiol. 30:723-7311998) . #HE.1E A B Z BN 2 B A 25 s 7 s R ¥ HAE AT Rl 2
YR A AN, REER R (&SN .. SRENER (EENHEEER) BWEMR
FYIRE R B (BAIMAZY) SHANERZNEZEER (KTFEmMEE T2, i
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RTRER ) - RBIEHK BB — LR, MALRERAEL TP RAR=
E&E. Ek, E— (DA KRAD, 0 =8) MEBEZA (n = 20) ERHERERLITHE
4, 3 BAF A LU T I EA BRI SR 4T T M 36 ANOVA 1 :E & RIRVEST (2 . BE&FE
73 SEWMS . EATREWDLBHNEBENES, BALRERENRREE L
BERME, NEREAIK (p = 0.648) BESEMETAHEERK (FRENIE x KK
=0, 429 ;B3 x LW :p = 0.648) . FXR, RENIEMEF BT PEEANRR ERH
BB R EPER (SE&RIE :p = 0.010 s EHZF :p<0. 001) . KEWIREA ERTFEST ZHA
TEFEFEAE AT REME N p = 0. 058, IX— 45 RAESE T A2 Y1E IR 58 24, /D3N
HIFEE R, 3 LR RS FAER TS MNAEEIER (WREER) MER R (94.2% )
(B 2). B2 PHE 28 AR ENAERRS o L7 +SE. A3 ANOVA 1
17T R EAE R4 2047 (Slinker J.Mol. Cell. Cardiol. 30:723-7311998) . 4K
Nin=28/H (RTELNIEA, K n=27)., ZEXFHEF (B2, PITEERREME
R ARG X &R EFEEER.
[0061]  iXubsrit &k R EARH BAAHEVEH, HIL B & RIREE RIEHEEE R
HEREER, BNETEEASNEERBRES. X—MBERIE N ERIESEESE
FESRIETANKERERE BERNFETEREETHW RIS (B8 p
= (. 957, FESHHEE .p = 0. 449, Duncan’ s post hoc B4R ). MK, EESNKEESER
FAvin, HEERE TERFNER BVERHGNANFMERR EEF T THZ AM
KBRS AR AERE (B—AER :p = 0.019, A HEIESE :p = 0. 005, Duncan’ s
post hoc # % ).
[0062]  HffFT 2
[0063] FRATEIMNR T HMERFNAE. EZHRF, AT 2. 5mg/ke ZFFF AN
2mg/kg EVESFHIVER, PAFh 2T IE R S PRAR TR E (437N 5. 4% 1 3.6% ) o 2RI, 4%
ZIX TG A SRR E R (4. 9% ) BE BT ST RNAERRE. 42
AAFEEEER (MAaFEHEE). REAKRD h=8/4A) X/, HixdsE RiF#EM
SRS R, Y AR T BAEEER (B 3). B3 FREEEH 2 A B K
RBEIEMIAE RS 4 LRI £SE.
[0064] R, BB VAT WA ERE R TR E R H T}EWE@?VF%W—L%QWJ fErne
AF 2 AEENRE (BETE8MNER) KELBMMEEER. 5—7HH, EELERHAS
ﬁﬁlﬁfgﬁiﬁdﬁﬁyﬁfﬁﬁE’J%*‘Fﬁ%?%%%@ﬁ%m B RIAEEAEH -
[0065] v H
[o066] /> ﬁ*%ﬁﬁ 054“5%’ HOF iRl
[0067]  BEATJURZ V2 A% FH (e 80 B0 7735, FR 40 00 Mk 145 504 P R WiiE B Th RE RO
BIVEFE . X7 BE 0% RO I =P S ARSI . LR S & RIIE A1 R SF P HUZh 2
2UEAE (Parkas 22, J. Pharmacol. Toxicol. Methods52: 264-2732005) o 4R, FoAth CNS BI{E
FE (540, WeRE . U RERS ) hiRdn T MRS, BRI, XRS5 VAR TR SR & NIRRT B
AT EANTEMREHK AT B .
[0068) K5 /NEUAE LA 12rpm {EEBERE AT Lo YIER)T, BI, Eﬁu~flﬁf$€ﬁ_{k 120 #»
&, /NRIRE B AT AR 120 B0, WVEH BV . BUAE A IWRAL & Wi T AT, TR/ BRF
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BRARLEEEENT L 120 DRSS 52K . HIRLEVEETEEK (BdE) +,
7 B OARA 25+ R NMRT /MR, (20-24g) 4. EENERE S, —ARASELE. &
EANSFERE S PR T £ &R BRI REAERIFIE - NEHERE. BRITVHH
HH 45 4 Bk 7K 1S 25 I 1A) LA R AR S TR AR A A (R AR AL B A EL . A8 FTE SR [ A TH B e
ERETT REIN EDy B (5142 50% KRB BB E ) , URIMENESYIHIER . M
ANOVA W3R 33 Duncan’s post hoc #H4T T BKER B M2 0. A THERAESHIEH
RESTEMNUAYHERFAEATEHEGFERTE2MBUR T B MEHEEIEH,
BAVHAT T E4EE D47 (Tallarida 2, Psychopharmacology ( M4k ) 133 :378-382,1997) .
X R BP TR L AE 4,

[0069] %1
f0070]
HHARIRF G BN R (P ¥ 5= SE)
kAR (mg/kel 0 5 10 20
P H BN (sec) 120 1127 963 41.8**
SE 0.0 1.3 12.5 10.1
_BAE [mg/kg] 0 5 10 20
TR BB A (sec) 118.1  106.7 94.2 53.7%*
SE 2 9 124 135
AR [mg/kg] 0 2.5 5 10 20
AHERF [mg/kg] 0 2 4 8 16
FHBBEMR (sec) 120 120 1069  858%%  7.6%*
SE 0 0 9.1 12.7 0.9

[0071] 3% 1 th 2B FTA I EIE R RSk B 10 RENYKITH (R SE- P MIARUEIR 2 ) o 7
BCO"RRNRABRERA (BEK) M. EHRIT)E 60 78hik4T T I . * :p<0. 01 (ANOVA,
$% Dunnett’ s post hoc #4 ; LES :p>0.05) .

[0072)  20mg/kg FEHIE S WIS EARHAE LL B2 PRK T BRIE I A 2RT0, 5 A1 10mg/ kg
FOF B B PR BRVE I (A) . SRS NI A EDg A 16. 1 1. Tmg/kg (25 £ SE) . ELRIF
X #E 20mg/ke BIFE T3 1# T 8318 F F B3 ED,, (18. 313, 3mg/ke) 5E S NI AIAH
Y., FREEREAMEEIFHINA 1 25:1 B E7& - bl (1.25:1) 28T RARER
L AR EFIE (EENERA BTS2 <10 F18 ;20 F 16mg/ke) 518 T REEM.
[0073] B M EDy A 21. 61, Smg/kg (LB FEIERFIRTE ), XEEFF TR
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BB NNVE T vHE R EEIL ED, (17. 04 1. Tmg/ke) (B 4) .

[0074]  #EWTHZE/N R DIO IR A FE RN Cmg/ke/ 1077 ) REFHAFERBEEN
MBS HFER TSI RVARSRELMBERKAER. 1 SAERRERATE ER
o EVE A BB INE A R R A S E3 T ReRIE R M & %R s B i R/E A TR 2R
HAE T &2 MM AEELEH.

[0075])  FFFNT/DNRE B RHEENESIHEA

[0076]  E.%0 NMDA S2AAFEFLFIAERG thsh )+ 5 R FI BRI MAT HiE3), K2R HREH
EFVES) (Sukhanov %, Behav. Pharmacol. 15:263-2712004) o X F4T 2 % 5 1S PR 52 2%
PRI FIBIVER, (A AL IR R, RAEMF AR S RIRNBRPROER .. BRIAFA
THEAHT/PRE, BRFNELERIRNENEIREERMETIER. S§HHA 2ng/ke
L. 2. mg/kg EERIFLS HH A Bk (F&I8AK) va7 M C57B16] /M4 (25-32¢
Wobe-Harlan, Hungary ;8-10 [ / ), #HHR - BHEH SRR L E S, BHETW
Wo HEN—RKJG, FH BT HIESIME RS (LABORAS, Metris, 7= ) TEVAITHISE 1
RFE 14 R, ELLCRINYIESD 24 /M. R, RER T R ECEAAE (12 /M) 158,
A IO FE R, K sh ) PR FRERRE T P, H BRI RIES) . MDA
FURIRBI AN E A K8 I E S B RAH MR TFES, I BB EVEERILPO X
it R HIES (Quinn %%, J. Neurosci. Methods130:83-922003) o & it #5457 BUHIAT 9 U3
RNBENED) B BEBEER, B 5 BRTLE 12- /DB R/ BahiE s e
&) {2 A0 SEM, f#FH ANOVA #5% Tukey’ s post hoc BiBiIT TR E . HET S
AR LU LA B 5 BAh 2 e T BRI e T (E it 2 B .

[0077]  HASBIMFIA A 2. 5mg/kg EENIEF 2mg/ke EEZF1EH, £ &RNIIETEIRTT
5 14 RESG ¥ EEE (p<0.05) 5 T/AKTFESNES (DA HHFKMBEIER) . £
SRIFEHIX—EAAES | REGEIZEITFEEE. R, 8RBT HASERTH
1 REGE 14 RE®RAEURzZsES (B 5).

l0078] B2, AERET S ExHRERNFIRLETY R A REEERIE
AmE, AR RER. R, BRFHBHRTE TEENRNEESREEM.
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