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ABSTRACT
Stress is very common and affects as many as one in eight every people in their teen years. Depression,
which is common form of stress related disorder affects people of every color, race, economic status, or
age. However, it does seem to affect more females than males during adolescence and adulthood. Stress
affects mind, body, and behavior in many ways. The signs and symptoms of stress vary from person to
person, but all have the potential to harm our health, emotional wellbeing, and relationships with others.
The stress response of the body is meant to protect and support us in maintaining stability. Our body is
constantly adjusting to its surroundings. When a physical or mental event threatens this equilibrium, we react
to it. Anxiety is characterized by a persistent and disproportionate fear unrelated to any genuine risk. It can
increase to an extent that may interfere with even normal routine of life and person may feel apprehensive
regarding happenings of normal things in life. The present paper discusses anti-anxiety potential of 15 anxiolytics
with emphasis on their pre-clinical and clinical reports.majority of drugs have been found to be acting through
modulation of serotonin and gamma butyric acid (GABA) neurotransmitters.
Keywords: anxiolytics, depressants, GABA, serotonin
INTRODUCTION
Stress is simply a fact of the natural forces from the outside world affecting the individual. The individual
responds to stress in ways that affect him as well as his environment. Hence, all living creatures are in a constant
interchange with their surroundings (the ecosystem), both physically as well as behaviorally. This interplay of
forces or energy is of course present in the relationships between all matter in the universe, both living and
non living. However, there are critical differences in the methods in which the different living creatures relate
to their environment. These differences have far-reaching consequences to their survival. Because of the
overabundance of stress in our modern lives. The cultural, social economical values has changes with time and
so do the ability to cope with stress.Our ancestors responded to stressful ordeals in the fashion which is quite
different and destructive Millions of years later, when we face a situation that we perceive as challenging, our
body automatically goes into an overdrive, engaging the stress response to succumb it. Immediately, we release
the same hormones that enabled prehistoric humans to move and think faster, hit harder, see better and hear more
acutely since our experience of stress is generally related to how we respond to an event, not to the event itself.
In practice, the biological concept of stress carries a more general connotation. Perhaps the most useful definition
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of biological stress is an adverse force or influence that tends to inhibit normal systems from functioning. The
psychological and environmental stimuli can influence health and diseases. Stress is a term used to describe such
an adverse force that can disrupt the physiological environment. Stress is the outcome of interaction between the
stressor and the stressed and it ranges from the cellular and organic to the molecular level [1]. Anxiety disorders
comprise clinical conditions of Generalized Anxiety Disorder, Panic Disorder, Post-traumatic Stress Disorder,
Social Anxiety Disorder and Phobia . Monoamines (dopamine , noradrenaline and serotonin ) ,neuropeptides
(galanin, neuropeptide Y, arginine vasopressin, tackykinin and substance P), neurosteroids and cytokines have been
observed to play a modulators role in anxiety states. Among therapeutic regimens, benzodiazepines and serotonin
modulators remain the mainstay of pharmacological treatment of anxiety disorders. However, in the light of their
adverse effects and dependence potential, search for novel pharmacotherapy for anxiety is in fast progress. There
has been effort to develop anxiolytics from medicinal plants [2, 3]. In this review paper information on drugs that
have been explored for their potential anti-anxiety profile using pharmacologically validated animal models has
been compiled and discussed.
ANXIOLYTICS BENZODIAZEPINE: ALPRAZOLAM:
Also known under the trade names Xanax, Xanor and Niravam, is a short-acting drug of the benzodiazepine
class used to treat moderate to severe anxiety disorders, panic attacks, and as an adjunctive treatment for anxiety
associated with moderate depression. Alprazolam is potentially an addictive drug and long term use of alprazolam
may cause a physical dependence to develop and benzodiazepine withdrawal syndrome to appear during
discontinuation.
MODE OF ACTION:
Alprazolam is a triazolobenzodiazepine [4], that is, a benzodiazepine with a triazolo-ring attached to its structure.
Benzodiazepines produce a variety of therapeutic and adverse effects by binding to the benzodiazepine site on the
GABAA and modulating the function of the GABA receptor, the most prolific inhibitory receptor within the brain.
SIDE EFFECTS:
These may include[5] euphoria, drowsiness,decreased inhibitions, no fear of danger (increased risk taking
behavior) ,depressed mood with thoughts of suicide or self harm or elevated mood and confidence,hallucinations
,agitation ,feeling dizziness, light headed or fainting,urinating less than usual or not at all,headache, fatigue, joint
pain and unusual weakness (flu like symptoms),speech problems,short term memory loss and impairment of
memory functions.
BROMAZEPAM:
Marketed under brand names Calmepam, Compendium, Creosedin, Durazanil, Lectopam, Lexaurin, Lexilium,
Lexomil, Lexotan, Lexotanil, Normoc, Novepam, Somalium, Lexatinis, a potent benzodiazepine derivative drug,
developed in 1970s [6]. It has mainly anxiolytic and at higher doses also sedative, hypnotic and skeletal muscle
relaxant properties.
MODE OF ACTION:
Its molecular structure is composed of a diazepine connected to a benzene ring and a pyridine ring, the benzene
ring having a bromine atom attached to it. It is at is a 1,4-benzodiazepine, which means that the nitrogens on
the seven-sided diazepine ring are in the 1 and 4 positions. Bromazepam binds to the GABA receptor GABAA,
causing a conformational change and increasing inhibitory effects of GABA. Other neurotransmitters are not
influenced. Bromazepam is intermediate-short acting benzodiazepine and is lipophilic, is metabolised hepatically
via oxidative pathways [7].
It does not possess any antidepressant or antipsychotic qualities[8]. After night time administration of bromazepam
a highly significant reduction of gastric acid secretion occurs during sleep followed by a highly significant
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rebound in gastric acid production the following day[9]. Bromazepam alters electrical status of the brain causing
an increased beta activity and a decrease in alpha activity in the EEG recordings[10,11].
SIDE EFFECTS:
There is decrease in libido and drowsiness [12],altered skin conduction [13], induce extreme alterations in memory
such as anterograde amnesia and amnesic automatism [14],impaired memory, processing of sensory data and
psychomotor performance [15].
Chlordiazepoxide:
Is a sedative/hypnotic drug which is a benzodiazepine derivative and is marketed under the trade name Librium.
It has a medium to long half life but its active metabolite has a very long half life. Chlordiazepoxide has amnestic,
anxiolytic, hypnotic and skeletal muscle relaxant properties[16].
MODE OF ACTION:
Chlordiazepoxide acts on benzodiazepine subreceptors of the main GABAA receptor and this results in an increased
binding of the inhibitory neurotransmitter GABA to the GABAA receptor thereby producing inhibitory effects
on the central nervous system and body similar to the effects of other benzodiazepines[17]. Chlordiazepoxide is
anticonvulsant[18]. There is preferential storage of chlordiazepoxide in some organs including the heart of the
neonate.chlordiazepoxide rapidly crosses the placenta and also is excreted in breast milk [19]. Chlordiazepoxide
also decreases prolactin release in rats[20]. Benzodiazepines act via micro-molar benzodiazepine binding sites as
Ca2+ channel blockers and significantly inhibit depolarization-sensitive Calcium uptake in animal nerve terminal
preparations[21]. Chlordiazepoxide inhibits acetylcholine release in mouse hippocampal synaptosomes in vivo.
This has been found by measuring sodium-dependent high affinity choline uptake in vitro after pretreatment of the
mice in vivo with chlordiazepoxide.
SIDE EFFECTS:
These include constipation ,drowsiness, fainting ,liver problems, lack of muscle coordination, minor menstrual
irregularities, nausea.
Clonazepam:
Marketed by Roche under the trade-names Klonopin, Rivotril, Ravotril or Rivatril is a drug which is a
benzodiazepine derivative. It is a highly potent anticonvulsant, muscle relaxant and anxiolytic[22]. Clonazepam
is a chlorinated derivative of nitrazepam [23] and a nitrobenzodiazepine like nitrazepam [24].
MODE OF ACTION:
Clonazepam’s primary mechanism of action is via modulating GABA function in the brain, via the benzodiazepine
receptor which in turn leads to enhanced GABAergic inhibition of neuronal firing. In addition clonazepam decreases
the utilization of 5-HT (serotonin) by neurons and has been shown to bind tightly to central type benzodiazepine
receptors [24]. Because of its strong anxiolytic and anticonvulsant properties, it is said to be among the class of
“highly potent” benzodiazepines. The anticonvulsant properties of benzodiazepines are due to enhancement of
synaptic GABA responses and inhibition of sustained high frequency repetitive firing[25].
Benzodiazepines, including clonazepam, bind to mouse glial cell membranes with high affinity[26,27]. Clonazepam
decreases release of acetylcholine in cat brain [28] and decreases prolactin release [29]. Benzodiazepines inhibit
cold-induced thyroid stimulating hormone (also known as TSH or thyrotropin) release [30]. Benzodiazepines acted
via micromolar benzodiazepine binding sites as Ca2+ channel blockers and significantly inhibit depolarizationsensitive calcium uptake in experimentation on rat brain cell components. This has been conjectured as a
mechanism for high-dose effects on seizures in the study [31].
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Clonazepam exerts its action by binding to the benzodiazepine site of the GABA receptors, which causes
an enhancement of the electric effect of GABA binding on neurons. This results in an inhibition of synaptic
transmission across the central nervous system[32]. Benzodiazepines, however, do not have any effect on the
levels of GABA in the brain [33]. Clonazepam has no effect on GABA levels and has no effect on gammaaminobutyric acid transaminase. Clonazepam does however affect glutamate decarboxylase activity. It differs
insofar from other anticonvulsant drugs it was compared to in a study [34].
SIDE EFFECTS:
There is drowsiness, impairment of cognition and judgment[35],irritability and aggression [36],psychomotor
agitation[37],lack of motivation [38],impaired motor function.
Diazepam:
First marketed as Valium, is a benzodiazepine derivative drug. It possesses anxiolytic, anticonvulsant, sedative,
skeletal muscle relaxant and amnestic properties. It is commonly used for treating anxiety, insomnia, seizures,
alcohol withdrawal, and muscle spasms. It may also be used before certain medical procedures (such as
endoscopies) to reduce tension and anxiety, and in some surgical procedures to induce amnesia.
MODE OF ACTION:
Diazepam has no effect on GABA levels and no effect on glutamate decarboxylase activity but has a slight
effect on gamma-aminobutyric acid transaminase activity. It differs insofar from some other anticonvulsive drugs
it was compared with [39]Benzodiazepines act via micromolar benzodiazepine binding sites as Ca2+ channel
blockers and significantly inhibit depolarization-sensitive Calcium uptake in rat nerve cell preparations [40].
Diazepam affects the emotional-motivational component of the pain experience, but not the sensory discriminative
component or the central control of pain [41]. Diazepam inhibits acetylcholine release in mouse hippocampal
synaptosomes. This has been found by measuring sodium-dependent high affinity choline uptake in mouse brain
cells in vitro, after pretreatment of the mice with diazepam in vivo. This may play a role in explaining diazepam’s
anticonvulsant properties[42]. Diazepam binds with high affinity to glial cells in animal cell cultures [43].
Diazepam is a benzodiazepine that binds to a specific subunit on the GABAA receptor at a site that is distinct from
the binding site of the endogenous GABA molecule [44]
SIDE EFFECTS:
There is suppression of REM sleep, impaired motor function, impaired learning, anterograde amnesia (especially
pronounced in higher doses) and cognitive deficits [45].
Lorazepam:
Also known as Ativan or Temestais it is a benzodiazepine drug with short to medium duration of action. It has all
five intrinsic benzodiazepine effects: anxiolytic, amnesic, sedative/hypnotic, anticonvulsant and muscle relaxant,
to different extent. It is a powerful anxiolyte.
MODE OF ACTION:
Relative to other benzodiazepines, lorazepam is thought to have high affinity for GABA receptors [46], which may
also explain its marked amnesic effect. The main pharmacological effects of lorazepam are the enhancement of
GABA at the GABAA receptor [47]. Benzodiazepine drugs including lorazepam increase the inhibitory processes
in the cerebral cortex[48].
Medazepam:
Medazepam is a drug which is a benzodiazepine derivative. It possesses anxiolytic, anticonvulsant, sedative and
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skeletal muscle relaxant properties. It is known by the following brand names: Nobrium, Rudotel, Raporan,Ansilan.
Medazepam is a long acting benzodiazepine drug. The half life of medazepam is 36 - 200 hours .
MODE OF ACTION:
Benzodiazepine drugs including medazepam increase the inhibitory processes in the cerebral cortex by allosteric
modulation of the GABA receptor [49]. Benzodiazepines may also act via micromolar benzodiazepine binding
sites as Ca2+ channel blockers and significantly inhibited depolarization-sensitive calcium uptake in experiments
with cell components from rat brains.
Oxazepam:
Oxazepam (marketed under brand names Alepam, Alopam, Murelax, Opamox, Oxascand, Serax, Serepax, Seresta,
Sobril, Vaben) is a drug which is a benzodiazepine derivative. It has moderate anxiolytic, anticonvulsant, sedative
and skeletal muscle relaxant properties compared to other benzodiazepines.
MODE OF ACTION:
Oxazepam is an intermediate acting benzodiazepine. Oxazepam acts on benzodiazepine receptors resulting in
increased effect of GABA to the GABAA receptor which results in inhibitory effects on the central nervous
system[50] The half-life of oxazepam is 4-15 hours[51]. Oxazepam has been shown to suppress cortisol levels
[52].
SIDE EFFECTS:
The side effects of oxazepam are similar in nature to those of other benzodiazepines.
BARBITALS:
Amobarbital:
Amobarbital (formerly known as amylobarbitone) is a drug that is a barbiturate derivative. It has sedative-hypnotic
and analgesic properties. It is a white crystalline powder with no odor and a slightly bitter taste. If amobarbital is
taken for extended periods of time, physical and psychological dependence can develop.
MODE OF ACTION:
Amobarbital works by activating GABAA receptors, which decreases input resistance, depresses burst and tonic
firing, especially in ventrobasal and intralaminar neurons, while at the same time increasing burst duration and
mean conductance at individual chloride channels; this increases both the amplitude and decay time of inhibitory
postsynaptic currents [53].
Methohexital:
Methohexital (marketed under the brand name Brevital) is a drug which is a barbiturate derivative. It is classified
as short-acting, and has a rapid onset of action. It is similar in its effects to sodium thiopental, a drug with which
it competed in the market for anaesthetics.
MODE OF ACTION:
Methohexital binds to a distinct site which is associated with Cl− ionophores at GABAA receptors. This increases
the length of time which the Cl− ionopores are open, thus causing an inhibitory effect.Metabolism of methohexital
is primarily hepatic (i.e., taking place in the liver) via demethylation and oxidation. Side-chain oxidation is the
primary means of metabolism involved in the termination of the drug’s biological activity.
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Etazolate:
Etazolate is a pyrazolopyridine derivative drug[54], which acts as an anxiolytic[60].It has several mechanisms
of action, acting as an adenosine antagonist(, a subtype-selective GABAA receptor partial agonist, and a
phosphodiesterase inhibitor selective for the PDE4 subtype[55].
Etifoxine:
Etifoxine (INN, also known as etafenoxine; trade name Stresam) is an anxiolytic and anticonvulsant drug. It is
used in anxiety disorders and to promote peripheral nerve healing [56]. It has similar effects to benzodiazepine
drugs, but is structurally distinct and so is classed as a nonbenzodiazepine anxiolytic[57]It is more effective than
lorazepam as an anxiolytic, and has less side effects [58].
MODE OF ACTION:
Unlike benzodiazepines, etifoxine appears to produce its anxiolytic effects by binding to β2 and β3 subunits of the
GABAA receptor complex, and so is acting at a different target site to benzodiazepines, although the physiological
effect that is produced is similar to that of benzodiazepines[59]. This difference in binding means that etifoxine can
be used alongside benzodiazepines to potentiate their effects without competing for binding sites [60], however it
also means that the effects of etifoxine are not reversed by the benzodiazepine antagonist flumazenil [67].
Saredutant:
Saredutant, or SR 48968, is a neurokinin-2 receptor antagonist drug being developed as an antidepressant and
anxiolytic by Sanofi-Aventis. Its mechanism of action is different from antidepressants currently available on the
market. It works by blocking the effects of Neurokinin A at the NK2 receptor.
REFRENCES:
[1] Khan Z A , Tayubi I A.().The stress :A real Threat to Life. Advanced Biotech. 2007; 5(11): 17-18.
[2] Skelton KH, Nemeroff CB, Owens MJ. Spontaneous withdrawal from the triazolobenzodiazepine alprazolam increases cortical
corticotrophin-releasing factor mRNA expression. J Neuroscience 2004; 24 (42): 9303–12.
[3] Alper, K,Schwartz Ka, Kolts Rl, Khan A .Seizure incidence in psychopharmacological
clinical trials: an analysis of Food and Drug
Administration (FDA) summary basis of approval reports. Biological psychiatry 2007; 62 (4): 345–54.
[4] Fontaine R, Annable L, Beaudry P, Mercier P, Chouinard G . Efficacy and withdrawal of two potent benzodiazepines: bromazepam and
lorazepam. Psychopharmacology bulletin 1985; 21 (1): 91–2.
[5] Oelschlager H. Chemical and pharmacologic aspects of benzodiazepines. Schweiz Rundsch Med Prax. 1989; 78 (27-28): 766–72.
[6] Amphoux G, Agussol P, Girard J. The action of bromazepam on anxiety (author’s transl). La Nouvelle presse medicale 1982; 11 (22):
1738–40.
[7] Stacher G, Starker D . Inhibitory effect of bromazepam on basal and betazole-stimulated gastric acid secretion in man. Gut 1974; 15 (2):
116–20.
[8] Fink M, Weinfeld RE, Schwartz MA, Conney AH. Blood levels and electroencephalographic effects of diazepam and bromazepam. Clin
Pharmacol Ther 1976; 20 (2): 184–91.
[9] Horseau C, Brion S. Clinical trial of bromazepam. Thirty-four cases (author’s transl). La Nouvelle presse medicale 1982; 11 (22): 1741–3.
[10]Perret J, Zagala A, Gaio Jm, Hommel M, Meaulle F, Pellat J, Pollak P . Bromazepam in anxiety. Clinical evaluation (author’s transl). La
Nouvelle presse medicale 1982; 11 (22): 1722–4.
[11] Lapierre Yd, Butter Hj, Oyewumi Lk . Benzodiazepine effect on information processing in generalized anxiety disorder. Neuropsychobiology
1983; 9 (2-3): 88–93.
[12]Rager P, Bénézech M . Memory gaps and hypercomplex automatisms after a single oral dose of benzodiazepines: clinical and medicolegal aspects. Annales medico-psychologiques 1986; 144 (1): 102–9.
[13]Stacher G, Bauer P, Brunner H, Grünberger J. Gastric acid secretion, serum-gastrin levels and psychomotor function under the influence
of placebo, insulin-hypoglycemia, and/or bromazepam. Int J Clin Pharmacol Biopharm 1976; 13 (1): 1–10.
[14]Liljequist R, Palva E, Linnoila M . Effects on learning and memory of 2-week treatments with chlordiazepoxide lactam,
N-desmethyldiazepam, oxazepam and methyloxazepam, alone or in combination with alcohol. Int Pharmacopsychiatry 1979; 14 (4):
190–8.
[15]Skerritt JH, Johnston GA. Enhancement of GABA binding by benzodiazepines and related anxiolytics. Eur J Pharmacol. 1983; 89 (3-4):
193–8.
[16]Chweh AY, Swinyard EA, Wolf HH, Kupferberg HJ. Effect of GABA agonists on the neurotoxicity and anticonvulsant activity of

ISSN : 0975-9492

462

Zaved Ahmed Khan et al. / International Journal of Pharma Sciences and Research (IJPSR)
Vol.1(11), 2010, 457-464
benzodiazepines. Life Sci 1985; 36 (8): 737–44.
[17]Olive G, Dreux C. Pharmacologic bases of use of benzodiazepines in peréinatal medicine. Arch Fr Pediatr. 1977; 34(1): 74–89.
[18]Grandison L. Suppression of prolactin secretion by benzodiazepines in vivo. Neuroendocrinology 1982; 34 (5): 369–73.
[19]Taft WC, DeLorenzo RJ . Micromolar-affinity benzodiazepine receptors regulate voltage-sensitive calcium channels in nerve terminal
preparations. Proc Natl Acad Sci USA 1981; 81 (10): 3118–22.
[20]Cowen PJ, Green AR, Nutt DJ . Ethyl beta-carboline carboxylate lowers seizure threshold and antagonizes flurazepam-induced sedation
in rats. Nature 1981; 290 (5801): 54–5.
[21]Dreifuss FE, Penry JK, Rose SW, Kupferberg HJ, Dyken P, Sato S . Serum clonazepam concentrations in children with absence seizures”.
Neurology 1975; 25 (3): 255–8.
[22]Robertson MD, Drummer OH . Postmortem drug metabolism by bacteria. J Forensic Sci 1995; 40 (3): 382–6.
[23]Meldrum BS . Drugs acting on amino acid neurotransmitters. Adv Neurol 1986; 43: 687–706.
[24]Jenner P, Pratt JA, Marsden CD . Mechanism of action of clonazepam in myoclonus in relation to effects on GABA and 5-HT. Adv Neurol
1986; 43: 629–43.
[25]Gavish M, Fares F. Solubilization of peripheral benzodiazepine-binding sites from rat kidney. J Neurosci 1985; 5 (11): 2889–93.
[26]Macdonald RL, McLean MJ . Anticonvulsant drugs: mechanisms of action. Adv Neurol 1986; 44: 713–36.
[27]Tardy M, Costa MF, Rolland B, Fages C, Gonnard P. Benzodiazepine receptors on primary cultures of mouse astrocytes”. J Neurochem
1981; 36 (4): 1587–9.
[28]Gallager DW, Mallorga P, Oertel W, Henneberry R, Tallman . {3H}Diazepam binding in mammalian central nervous system: a
pharmacological characterization. J Neurosci 1981; 1 (2): 218-25.
[29]Petkov V, Georgiev VP, Getova D, Petkov VV . Effects of some benzodiazepines on the acetylcholine release in the anterior horn of the
lateral cerebral ventricle of the cat. Acta Physiol Pharmacol Bulg 1982; 8 (3): 59–66.
[30]Grandison L. Suppression of prolactin secretion by benzodiazepines in vivo. Neuroendocrinology 1982; 34 (5): 369–73.
[31]Camoratto AM, Grandison L. Inhibition of cold-induced TSH release by benzodiazepines. Brain Res 1983; 265 (2): 339–43.
[32]Taft WC, DeLorenzo RJ . Micromolar-affinity benzodiazepine receptors regulate voltage-sensitive calcium channels in nerve terminal
preparations. Proc Natl Acad Sci USA 1984; 81 (10): 3118–22.
[33]Skerritt JH, Johnston GA . Enhancement of GABA binding by benzodiazepines and related anxiolytics. Eur J Pharmacol 1983; 89 (3-4):
193–8.
[34]Varotto M, Roman G, Battistin L .Pharmacological influences on the brain level and transport of GABA: Effect of various antipileptic
drugs on brain levels of GABA. Boll Soc Ital Biol Sper 1981; 57 (8): 904–8.
[35]Battistin L, Varotto M, Berlese G, Roman G . Effects of some anticonvulsant drugs on brain GABA level and GAD and GABA-T
activities. Neurochem Res 1984; 9 (2): 225–31.
[36]Hullihan JP, Spector S, Taniguchi T, Wang JK . The binding of {3H}-diazepam to guinea-pig ileal longitudinal muscle and the in vitro
inhibition of contraction by benzodiazepines. Br J Pharmacol 1983; 78 (2): 321-7.
[37]Lander CM, Donnan GA, Bladin PF, Vajda FJ . Some aspects of the clinical use of clonazepam in refractory epilepsy. Clin Exp Neurol
1979; 16: 325–32.
[38]Sorel L, Mechler L, Harmant J . Comparative trial of intravenous lorazepam and clonazepam im status epilepticus. Clin Ther 1981; 4 (4):
326–36.
[39]Wollman M, Lavie P, Peled R .A hypernychthemeral sleep-wake syndrome: a treatment attempt. Chronobiol Int 1985; 2 (4): 277–80.
[40]Battistin L, Varotto M, Berlese G, Roman G. Effects of some anticonvulsant drugs on brain GABA level and GAD and GABA-T activities.
Neurochem Res 1984; 9 (2): 225–31.
[41]Taft WC, DeLorenzo RJ. Micromolar-affinity benzodiazepine receptors regulate voltage-sensitive calcium channels in nerve terminal
preparations. Proc Natl Acad Sci U S A 1984; 81 (10): 3118–22.
[42]Chapman C, Feather B. Effects of Diazepam on Human Pain Tolerance and Pain Sensitivity. Psychomatic Medecine, American
Psychosomatic Society 1985; 35:330-340.
[43]Miller JA, Richter JA . Effects of anticonvulsants in vivo on high affinity choline uptake in vitro in mouse hippocampal synaptosomes. Br
J Pharmacol 1985; 84 (1): 19–25.
[44]Zakusov VV, Ostrovskaya RU, Kozhechkin SN, Markovich VV, Molodavkin GM, Voronina TA. Further evidence for GABA-ergic
mechanisms in the action of benzodiazepines. Arch Int Pharmacodyn Ther 1977; 229: 313–26.
[45]Jones DM, Jones ME, Lewis MJ, Spriggs TL. Drugs and human memory: effects of low doses of nitrazepam and hyoscine on retention.
Br J Clin Pharmacol 1979; 7 (5): 479–83.
[46]Matthew E, Andreason P, Pettigrew K et al .Benzodiazepine receptors mediate regional blood flow changes in the living human brain.
Proc. Natl. Acad. Sci. U.S.A 1995; 92 (7): 2775–9.
[47]Sybirska E, Seibyl JP, Bremner JD, et al . [123I]iomazenil SPECT imaging demonstrates significant benzodiazepine receptor reserve in
human and nonhuman primate brain”. Neuropharmacology 1993; 32 (7): 671–80.
[48]Taft WC , DeLorenzo RJ. Micromolar-affinity benzodiazepine receptors regulate voltage-sensitive calcium channels in nerve terminal
preparations. Proc Natl Acad Sci U S A 1984; 81 (10): 3118–22.
[49]Christensen P, Lolk A, Gram LF, Kragh-Sørensen P. Benzodiazepine-induced sedation and cortical suppression. A placebo-controlled
comparison of oxazepam and nitrazepam in healthy male volunteers. Psychopharmacology 1992; 106 (4): 511–6.

ISSN : 0975-9492

463

Zaved Ahmed Khan et al. / International Journal of Pharma Sciences and Research (IJPSR)
Vol.1(11), 2010, 457-464
[50]Olive G, Dreux C. Pharmacologic bases of use of benzodiazepines in peréinatal medicine. Arch Fr Pediatr 1977; 34(1): 74–89.
[51]Kim HS, Wan X, Mathers DA, Puil E. Selective GABA-receptor actions of amobarbital on thalamic neurons. British Journal of
Pharmacology 2004 Oct; 143(4):485-94.
[52]Ticku MK, Davis WC .Molecular interactions of etazolate with benzodiazepine and picrotoxinin binding sites. J Neurochem 1982; 38
(4): 1180–2.
[53]Williams M. Anxioselective anxiolytics. Journal of Medicinal Chemistry 1983; 26(5):619-28.
[54]Williams M, Jarvis MF. Adenosine antagonists as potential therapeutic agents. Pharmacology Biochemistry and Behaviour 1988; 29(2):
433-41.
[55]Zezula J, Slany A, Sieghart W. Interaction of allosteric ligands with GABA receptors containing one, two, or three different subunits.
European Journal of Pharmacology 1996; 301(1-3):207-14.
[56]Wang P, Myers JG, Wu P, Cheewatrakoolpong B, Egan RW, Billah MM. Expression, purification, and characterization of human cAMPspecific phosphodiesterase subtypes A, B, C, and D. Biochemical and Biophysical Research Communications 1997; 234(2): 320-4.
[57]Kruse HJ, Kuch H. Etifoxine: evaluation of its anticonvulsant profile in mice in comparison with sodium valproate, phenytoin and
clobazam. Arzneimittelforschung 1985; 35(1): 133-5.
[58]Girad C, Liu S, Cadepond C, Adams D,Lacroix C,Verleye M,Gillardin J M, Baulieu E E,Schumacher M and Groyer S G. Etifoxine
improves peripheral nerve regeneration and functional recovery. PNAS 2008; 105(51): 20505-20510.
[59]Schlichter R, Rybalchenko V, Poisbeau P, Verleye M, Gillardin J. Modulation of GABAergic synaptic transmission by the nonbenzodiazepine anxiolytic etifoxine. Neuropharmacology 2000; 39(9): 1523-35.
[60]Nguyen N, Fakra E, Pradel V, Jouve E, Alquier C, Le Guern ME, Micallef J, Blin O. Efficacy of etifoxine compared to lorazepam
monotherapy in the treatment of patients with adjustment disorders with anxiety: a double-blind controlled study in general practice.
Human Psychopharmacology 2006; 21(3): 139-49.
[61]Hamon A, Morel A, Hue B, Verleye M, Gillardin JM. The modulatory effects of the anxiolytic etifoxine on GABA(A) receptors are
mediated by the beta subunit. Neuropharmacology 2003 ; 45(3): 293-303.
[62]Kruse HJ, Kuch H. Potentiation of clobazam’s anticonvulsant activity by etifoxine, a non-benzodiazepine tranquilizer, in mice: Comparison
studies with sodium valproate. Arzneimittelforschung 1986; 36(9): 1320-2.
[63]McKernan RM, Rosahl TW, Reynolds DS. Sedative but not anxiolytic properties of benzodiazepines are mediated by the GABA(A)
receptor alpha1 subtype. Nat. Neurosci 2000; 3 (6): 587–92.
[64]Atack JR. The benzodiazepine binding site of GABA(A) receptors as a target for the development of novel anxiolytics. Expert Opin
Investig Drugs 2005; 14 (5): 601–18.

ISSN : 0975-9492

464

