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Background and objective

Isatin and its derivatives are versatile lead molecule for potential bioactive agents and are
reported to possess a wide spectrum of activities such as central nervous system (CNS),
antibacterial, antifungal, anticonvulsant, anti-HIV, antidepressant, anti-inflammatory, etc. In this
study, we evaluated neuropharmacological profile of isatin-3-[\?-(2-benzalaminothiazol-4-yl)]
hydrazone derivatives using well-defined preclinical models.

Materials and methods

The isatin-3-[\?-(2-benzalaminothiazol-4-yl)] hydrazone derivatives (Va-Vj) were synthesized
and characterized using spectral data. Neuropharmacological profile of Va=Vj (10 and
100 mg/kg, orally) was investigated by gross behavioural profile, hole board, locomotor activity,
hypnotic activity, forced swim test, tail suspension test and rota rod test in mice. Imipramine
(10 mg/kg) and diazepam (2 mg/kg) were used as standard for antidepressant and sedative
as well as a hypnotic drug, respectively.

Results and conclusion

Isatin derivatives showed dose-dependent neuropharmacological action on the CNS, such
as anxiolytic, sedative, hypnotic and depressant action. Among all the derivatives, halogen-
substituted compounds (Vh and Vi) at 100 mg/kg showed significant (P < 0.001) action when
compared with the control group (0.1% sodium carboxy methylcellulose (CMC)), and other
substituted isatin derivatives Va, Vb, Ve, Vd, Ve, Vf, Vg and Vj also proved to possess a
significant (P < 0.05) action at 100 mg/kg compared with the control group. From these results,

we concluded that Va—Vj compounds possessed a wide range of CNS activities.
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Introduction

Neurophysiology is a branch of physiology that deals
with the functions of the central nervous system (CNS),
and neuropharmacology deals with the drug effects on
the CNS. In the early 20th century, the explanation
of mental illness changed from a disease of the ‘mind’
to a proper brain dysfunction that adversely affects
the physiological functions and leads to depression,
anxiety, psychosis, sleep and neurodegenerative
disorders, which are mainly because of the imbalances
of neurotransmitters such as 5-H'T, dopamine, GABA,
noradrenaline, etc [1,2]. Globally, 5-20% of children
and adolescents suffer with anxiety disorder. A high
rate of comorbid depression and anxiety ranging from
15.9 to 61.9% was also documented [3]. According
to an analysis of sleep problems in African and
Asian countries, an estimation of 150 million adults
suffer with sleep-related problems and 16.6% of the
population reported insomnia with other severe sleep
disturbances [4]. Hence, treatment for CNS disorders
and development of molecules for these disorders
played a challenging role in the research field.
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Isatin is a naturally occurring indole derivative
(indole-2, 3-dione) that is found in the brain, body
fluids and other tissues [5].Isatin readily crosses the
blood-brain barrier, suggesting its possible action
on the CNS [6], and it possesses a wide range of
activities such as selective inhibitor of monoamine
oxidase-B [7], antipsychotic [8], anticonvulsant [9],
anxiolytic [10], sedative-hypnotic [11], apoptosis [12],
antimicrobial [13], anticancer and cytotoxic [14],
analgesics andanti-inflammatory [15],antidiabetic[16]
and diuretic activities [17].

The present investigation was to screen our isatin
derivatives on their pharmacological profiles by using
well-defined preclinical models.

Materials and methods
Chemicals

Imipramine hydrochloride was purchased from
Torrent Pharmaceuticals Pvt Ltd (Ahmedabad, India);
diazepam was obtained as a gift sample from Ranbaxy
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Laboratories (New Delhi, India); and pentobarbital
sodium was procured from Sigma-Aldrich (Bangalore,
India). Isatin derivatives synthesis shown in Scheme 1
and physical data are given in Table 1.

Synthesis of isatin derivatives (Va-Vj).
General procedure for synthesis of isatin hydrazones [18].

General procedure for synthesis of isatin-3-[/V?-
(chloroacetyl)] hydrazones [19].

General procedure for synthesis of isatin-3-[NV?-(2-
aminothiazol-4-yl)] hydrazones [20].

Synthesis of isatin-3-[NV*-(2-benzalaminothiazol-4-yl)]
hydrazones [9,16,17].

Animals

Male Swiss albino mice (2025 g) were selected for this
study, procured from Mahaveer Enterprises (Hyderabad,
India), and were acclimatized for 1 week under standard
laboratory conditions (25 + 2°C, relative humidity of
45-55% and 12 : 12 h light and dark cycle), fed with
standard rodent pellet diet and water ad /ibitum. The
study protocol was approved by the Institutional Animal
Ethics Committee IAEC NO: 1047/Ac/07/CPCSEA).
Experiments were carried out between 9:00 and 17:00 h.

General behavioural profiles

Behavioural effects of novel isatin derivatives were
studied by following the method of Taber ez a/. [21].
The experimental animals were divided into different
groups (7 = 6). The test compounds were administered

Table 1 Physical data of isatin-3-[ \?-(2-benzalaminothiazol-4-
yl)] hydrazones

s
.4
N-NH
Z i/
R— |l lo]
=N
H
Compound R R! R? MF MW
Va H H H C,H,;N,0S 347
Vb H Cl H C,H,,CINOS 381
Ve H N(CH,), H C,H,N,OS 390
vd H OH OCH, C,,HN,O.S 393
Ve 5-CH, Cl H C,,H,,CINOS 395
\%i 5-CH, OH OCH, C,,H,,N,O,S 407
Vg 5-CH, H H C,,H,N,OS 361
Vh 5-Cl OH OCH, C,H,.CINO,S 427
Vi 5-Cl Cl H C,H,,CI,N.OS 416
Vj 5-NO, OH OCH, C,;H..N,O.S 438

MF, molecular formula; MW, molecular weight.
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orally at a dose of 10 and 100 mg/kg body weight
and the animals were observed after 30 min of
administration up to 2 h for behavioural changes.
The behavioural change of the vehicle administered
group was also studied. The observed parameters were
food intake, lacrimation, tremors, mortality, sedation,
reaction to touch and pain.

Anxiolytic activity

The anxiety level was evaluated in mice using hole
board apparatus, which consists of wooden box
(40 x 40 x 25 cm) with 16 holes (diameter, 3 cm)
and elevated to a height of 25 cm, evenly distributed
on the floor. The test was performed 60 min after
administration of test substances (10 and 100 mg/kg
orally), control (0.1% sodium CMC) and standard
drug (diazepam 2 mg/kg, intraperitoneally). The
number of head pokings during 5 min period was
recorded [22]. For evaluation of anxiolytic activity, an
increase in the hole poking response reveals a positive
anxiolytic effect [23].

Locomotor activity

Locomotor activity was measured by digital
actophotometer. Mice were divided into different
groups (n = 6) and the test groups received the test
substances at a dose of 10 and 100 mg/kg body
weight orally The control and standard groups
received 0.1% sodium CMC and diazepam (2 mg/kg
intraperitoneally), respectively. Each mouse was placed
individually in actophotometer for 10 min and basal
reaction time was noted. Scoring was performed
60 min after administration of different doses of test
substances and standard drug [24].

Scheme 1
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(1) NH,NH,.H,0O (80%), EtOH, Conc. H,S0,, reflux; (2) chloroacetyl
chloride, EtOH, reflux; (3) thiourea, EtOH, reflux; (4) aryl aldehyde
EtOH, Conc. H,SO,.
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Hypnotic activity

'The hypnotic activity was determined by pentobarbital-
induced sleeping time. Mice were divided into different
groups (7 = 6). The test group received test substances at
doses of 10 and 100 mg/kg body weight orally. The control
and standard groups received 0.1% sodium CMC and
diazepam (2 mg/kg intraperitoneally), respectively. After
60 min, all animals received 40 mg/kg pentobarbital
(intraperitoneally). The time that elapsed between the
loss and recovery of the righting reflex was recorded,
both for control and for drug pretreated animals [25].

Antidepressant activity

The assessment of antidepressant activity was
determined using two different models — that is, tail
suspension test and forced swim test in mice.

Tail suspension test in mice

The tail suspension test (T'ST) is a behaviour
despair model to screen antidepressant activity in
rodents by decreasing the immobility measured by
Steru ef al. [26]. Animals were divided into different
groups (7 = 6), 60 min before testing and treated
with different doses (10 and 100 mg/kg, orally)
of test substances; the standard group received
imipramine (10 mg/kg, intraperitoneally) and the
control group received 0.1% sodium CMC. For this
study, each mouse was individually suspended to
the edge of a table, 50 cm above the floor, with the
help of adhesive tape placed ~1 cm from the tip of
the tail. The immobility was recorded for a period
of 6 min. Animals were considered immobile when
they hang passively and completely motionless for
at least 1 min [27,28].

Forced swim test in mice

Forced swim test (FST) study was carried out according
to the method of Porsolt ez a/ [29]. Animals were
divided into different groups (7 = 6). The animals were
individually forced to swim in glass cylinders (40 cm
height and 18 c¢m in diameter) containing fresh water
to a height of 15 cm and maintained at 25°C. After 15
min, mice were removed from the cylinder and allowed
to dry in heated enclosure (32°C) at least 30 min before
being returned to their cages. After 24 h, 1 h before the
commencement of experiment, the test compounds
were administered to the test group (dose 10 and
100 mg/kg, orally), the standard group (imipramine
10 mg/kg intraperitoneally) and the control group
(0.1% sodium CMC), and the animals were placed
in a cylinder and the immobility was recorded for a
period of 6 min. A mouse was judged to be immobile
when it floated in an upright position, making small
movements to keep its head above water [30].

Motor coordination

The effect on motor coordination (H. L. Scientific,
Ambala, Haryana, India) was assessed using rota rod
apparatus. The grouped animals (7 = 6) were trained to
remain for 3 min on the rod rotating at a speed of 25 rpm,
for a week. After training, the animals were treated with
vehicle (0.1% sodium CMC), standard drug (diazepam
2 mg/kg, intraperitoneally) and test substances (10 and
100 mg/kg orally), and their ability to remain on the
rotating rod was assessed before and 30 min after the
administration. The time of fall off from the rod was
observed and noted for each animal [31].

Statistical analysis
Results were expressed as mean * SD; statistical
significance was calculated by applying one-way
analysis of variance. P value less than 0.05 was
considered as significant (Newman—Keuls multiple
comparison test).

Results

Synthesis of isatin-3-[N2-(2-benzalaminothiazol-4-yl)]
hydrazones

The isatin-3-[V?-(2-benzalaminothiazol-4-yl)]
hydrazones have been synthesized by the following
sequence of chemical reactions. The respective isatin
was reacted with 99% hydrazine hydrate to form the
isatin hydrazones. The isatin-3-[V?-(chloroacetyl)]
hydrazones were prepared by a reaction of respective
isatin hydrazones with chloroacetyl chloride. The
condensation of chloroacetyl derivatives of isatin
hydrazones with thiourea in absolute ethanol gives
isatin-3-[ V*-(2-aminothiazol-4-yl)] hydrazone. 'The
intermediate isatin-3-[V?-(2-aminothiazol-4-yl)]
hydrazone was characterized by their spectral data.
'"H-NMR  spectrum (DMSO-4,, 8, ppm) of the
compound exhibited characteristic absorption peaks
at 13.48 (s, 1H, lactam), 11.31 (s, 1H, NHCO), 6.86—
791 (m, 4H, Ar-H), 6.84 (s, 1H, thiazole-H) and
4.85 (s, 2H, -NH,). IR spectrum (KBr, cm™) showed
absorption frequencies at 3238 (NH,), 3158 (NH),
1688 (C = O, lactam), 1591 (C = C, aromatic) and
1551 (C = N). Mass spectrum, m/z, were: 259 (72%),
245 (100%) and 160 (4%).

Finally, the title compounds prepared by respective
isatin aminothiazolyl hydrazone were condensed
with different aromatic aldehydes. All the final isatin
derivatives were freely soluble in DM SO, methanol and
ethanol. However, intermediates and final compounds
have been further purified by recrystallization from
appropriate solvents(s) and characterized by their
physical and spectral data. The representative compound
in the series Va [isatin-3-[/V?-(2-benzalaminothiazol-



4-yl)] hydrazones] was characterized by their spectral
data. 'H-NMR spectrum (DMSO-d,, 4, ppm)
exhibited peaks at 10.94 (s, 1H, lactam), 8.67 (s, 1H,
NNH), 7.91-8.07 (m, 9H, Ar-H), 7.47 (s, 1H, N =
CH) and 6.97 (s, 1H, thiazole-H). Its IR spectrum
(KBr, cm™) showed absorption frequencies at 3432
(NH), 3180 (NH), 1728 (C = O, lactam), 1618 (C =
C, aromatic) and 1545 (C = N). Mass spectrum, 7/,
were: 347.7 (7%), 272.7 (100%) and 244.7 (25%).

On the basis of the above spectral data, the Va has
been characterized and confirmed as isatin-3-[N?-(2-
benzalaminothiazol-4-yl)] hydrazones.

Figure 1
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Effect on gross behavioural profile

The animals were observed for 2 h after oral
administration of isatin derivatives (Va-Vj at a dose
of 10 and 100 mg/kg), and the results obtained from
the experiment are presented in Table 2. The animals
treated with vehicle did not show any sedation, tremors,
mortality and lacrimation of animals.

Anxiolytic activity

Anxiolytic activity of isatin derivatives was shown in
Fig. 1.In the present study, isatin derivatives (Va—Vj) at
a dose of 10 mg/kg, significantly (P < 0.001) increased
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[ Control Ve(100mgkg)
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Number of hole poking by mice. *P < 0.05, ***P < 0.001. All data were compared with the control using one-way ANOVA followed by Newman-—

Keuls multiple comparison test. ANOVA, analysis of variance.

Table 2 Behavioural assessment of isatin-3-[N?-(2-benzalaminothiazol-4-yl)] hydrazones in mice

Treatment Dose (mg/kg) Gross behavioural signs
Food intake Lacrimation  Reactivity to touch and stimuli  Tremors Mortality  Alertness
Control 0.1% sodium CMC N - Na - - -
Va 10 N - N - - -
100 l - { - - +
Vb 10 v - N - - -
100 l - { - - +
Ve 10 N - N - - -
100 l - { - - +
vd 10 N - Na - - -
100 \) - | - - +
Ve 10 v - v - - -
100 { - N - - +
\%i 10 N - N - - -
100 l - N - - +
Vg 10 v - N - - -
100 { - NG - - +
Vh 10 N - N - - -
100 l - l - - +
Vi 10 N - NA - - -
100 \) - ) - - +
Vj 10 v - v - - -
100 l - N - - +

-, none; +/, normal; |, decreased; +, respond mice were pretreated orally with isatin derivatives and behavioural profile was observed for 2 h.
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the number of head poking in mice and at 100 mg/
kg significantly (P < 0.001) decreased the number of
head poking, when compared with normal control.
The standard drug diazepam significantly (P < 0.001)
decreases the number of head pokings. From the above
results, it was concluded that the isatin derivatives
at low doses anxiogenic and at high doses showing

anxiolytic property.

Locomotor activity
Isatin derivatives at 100 mg/kg dose and standard
diazepam (2 mg/kg) significantly (P < 0.05 and

P < 0.001, respectively) reduced the locomotor activity
when compared with the control group (Table 3). At
10 mg/kg dose, isatin derivative does not show any
reduction in locomotor activity.

Hypnotic activity

The pentobarbital-induced sleeping time of isatin
derivatives (10 and 100 mg/kg) doses is given in
Fig. 2. The isatin derivatives (100 mg/kg) and
standard diazepam (2 mg/kg) dose significantly
(P < 0.05 and P < 0.001, respectively) increased the

duration of pentobarbital-induced sleeping time

Table 3 Effect of isatin-3-[N?-(2-benzalaminothiazol-4-yl)] hydrazones and diazepam on muscle-relaxant activity and locomotor activity

Treatment Dose (mg/kg) Muscle-relaxant activity
Number of falls in 3 min Locomotor activity
Basal reading After treatment Before treatment? After 60 min treatment?
Control 0.1% sodium CMC 99.20 + 4.52 98.12 + 3.62 180.32 + 8.25 178.32 £ 7.25
Diazepam 2 101.56 + 6.34 65.84 + 5.20 178.35 = 7.63 95.56 + 5.63"**
Va 10 94.46 + 4.26 90.89 + 5.82 176.28 + 5.38 150.28 + 5.88
100 95.12 + 6.57 86.10 + 3.89* 170.67 + 9.23 137.67 + 8.27*
Vb 10 98.95 + 4.16 90.43 + 5.86 175.83 + 10.33 145.66 + 7.39
100 96.62 + 3.42 85.56 + 6.43" 169.28 + 7.56 133.58 + 6.56*
Ve 10 97.64 + 2.65 89.43 + 4.97 173.38 + 6.37 146.38 + 7.39
100 94.83 + 6.21 86.00 + 5.42* 168.67 + 8.23 136.64 + 7.25*
vd 10 98.23 + 4.25 93.45 + 6.94 179.83 + 10.33 144.54 + 9.56
100 96.24 + 5.32 85.87 + 6.12 165.28 + 7.56 134.45 + 6.89"
Ve 10 97.32 + 6.64 92.65 + 4.64 173.65 + 8.38 146.65 + 10.38
100 93.53 + 5.63 86.38 + 7.64* 166.68 + 6.78 138.56 + 9.78*
Vi 10 100.23 + 3.41 94.34 + 5.71 176.67 + 8.23 145.50 + 9.35
100 99.43 = 5.31 86.98 + 7.56* 169.83 + 9.33 138.66 + 8.78*
Vg 10 96.54 + 4.31 90.54 + 4.26 175.28 + 7.56 144.45 + 8.35
100 97.24 + 8.64 87.56 + 7.82* 166.28 + 5.48 138.85 + 8.75*
Vh 10 99.82 + 7.63 91.62 + 5.96 174.67 £ 7.23 149.76 + 5.38
100 97.56 + 6.53 70.72 = 5.15™* 162.83 + 11.33 125.53 + 8.72**
Vi 10 98.56 + 5.43 90.34 + 5.62 169.28 + 6.56 141.68 + 10.88
100 99.92 + 4.82 67.34 + 4.76"* 160.28 + 5.38 122.48 + 9.58**
Vj 10 102.65 + 7.82 93.56 + 6.31 173.67 £ 7.23 156.28 + 5.68
100 99.98 + 7.42 86.16 + 7.46* 168.83 + 9.56 138.97 + 8.67*

aMovements/min; values are mean + SD, n= 6 in each group. *P < 0.05. **P < 0.01. ***P < 0.001 when compared with the control group

(Newman—Keuls multiple comparison test).

Figure 2

@3 Control Bl Ve(100mg'kg)
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Treatment

Duration of sleeping time using pentobarbital. *P < 0.05, ***P < 0.001. All data were compared with the control using one-way ANOVA followed
by Newman—Keuls multiple comparison test. ANOVA, analysis of variance.




when compared with control. However, 10 mg/kg
dose did not alter the sleeping time in mice.

Tail suspension test

The depressant activity of isatin derivatives was also
studied by TST. Table 4 shows depressant percentage
variation of isatin derivatives. All the derivatives Va,
Vb, Ve, Vd, Ve, VI, Vg, Vh, Vi and Vj at 100 mg/kg
showed significantly increased duration of immobility
time in comparison with the vehicle-treated group with
variation 15.89,16.33,15.73,16.26,15.29,14.78,13.87,
33.20, 39.57 and 18.92%, respectively. All the isatin
derivatives at 10 mg/kg dose do not alter the immobility
time. It is indicated in all our isatin derivatives Vh and
Vi showing more prodepressant activity. Imipramine
significantly decreased the duration of immobility and
exhibited antidepressant activity (Fig. 3).

Forced swim test

'The depressant activity of isatin derivatives was studied
by the FST. Table 4 shows depressant percentage
variation of isatin derivatives. All the derivatives Va, Vb,
Ve, Vd, Ve, VI, Vg, Vh, Vi and Vj at 100 mg/kg showed
significantly increased duration of immobility time in
comparison with the vehicle-treated group with variation
17.79, 19.04, 17.69, 20.08, 17.58, 17.69, 17.77, 38.39,
43.94 and 19.16%, respectively. All the isatin derivatives
at 10 mg/kg dose do not alter the immobility time. It is
indicated in all our isatin derivatives Vh and Vi showing
more prodepressant activity. Imipramine significantly
decreased the duration of immobility and exhibited
antidepressant activity (Fig. 4).

Motor coordination

The mice treated with isatin derivatives showed a
significant loss of motor coordination at 100 mg/kg
tested. The results obtained from the rota rod test showed

Figure 3
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that the isatin derivatives (100 mg/kg) and diazepam
(2 mg/kg) significantly (P < 0.05 and P < 0.001,
respectively) reduced the motor coordination of the
test animals (Table 3). However, 10 mg/kg did not

show muscle-relaxant activity in tested animals.

Discussion

The isatin-3-[V2-(2-benzalaminothiazol-4-yl)]
hydrazones (Va-Vj) have been synthesized as per our
previously published papers [9,16,17]. Anxiety may be

Table 4 Antidepressant activity of isatin-3-
[N?-(2-benzalaminothiazol-4-yl)] hydrazones by forced swim
test and tail suspension test in mice

Treatment Dose (mg/kg) Variation (%)
Forced swim test Tail suspension test
Control 0.1% Na CMC - -
Imipramine 10 -48.28 -47.11
Va 10 3.22 1.75
100 17.79 15.89
Vb 10 5.72 3.038
100 19.04 16.33
Ve 10 4.47 1.82
100 17.69 15.73
vd 10 4.99 2.49
100 20.08 16.26
Ve 10 1.56 0.57
100 17.58 15.29
Vf 10 1.35 0.92
100 17.69 14.78
Vg 10 0.73 1.70
100 17.77 13.87
Vh 10 6.67 1.98
100 38.39 33.20
Vi 10 9.67 2.61
100 43.94 39.57
Vj 10 2.11 2.03
100 19.16 18.92

% Variation in immobility (n = 6) compared with control.

D Control Bl Ve(100mgke)
B Imipramine(10mgkg) &8 Vi(10mzkg
Va10mgke) @ Vi(100mgkg)
BB Va100mgke) Bl Vg(10mgke)
Vb(10mgkg) B Ve(100mgke)
ER V(100mgke) @ Vh(l0mgkg)
BB Vc(10mgkg) @R Vh(100mgkg)
BB Vc(100mgkg) 0 Vi(10mgkg)
B Vd10mgky E3 Vi(100mgkg)
B Vq100mgke) B Vj(10mgks)
B Va(llmzkg) Vj(100mgkg)

Duration of immobility in sec

Treatment

Duration of immobility using tail suspension. *P < 0.05, ***P < 0.001. All data were compared with the control using one-way ANOVA followed
by Newman—Keuls multiple comparison test. ANOVA, analysis of variance.
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Figure 4
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Duration of immobility using forced swim test. *P < 0.05, ***P < 0.001. All data were compared with the control using one-way ANOVA followed
by Newman—Keuls multiple comparison test. ANOVA, analysis of variance.

regarded as a particular form of behavioural inhibition
that occurs in response to environmental events. First,
any abuse can be a factor in the development of anxiety
disorders. Second, a chaotic home life (parent’s divorce,
substance abuse, neglect, etc.) can also be an influence.
Benzodiazepines (BZDs), barbiturates and tricyclic
antidepressants have been used since a long time to treat
anxiety disorders. The serious side effects associated with
these drugs, which have limited use in patient [32].

The hole board model indicates that head dipping
behaviour is sensitive to changes in the emotional
state of the animal and suggests that the expression of
anxiolytic state in an animal may be reflected by an
increase in head dipping behaviour [33]. The effect
of most anxiolytic agents is to enhance the response
to GABA, by facilitating the opening of the GABA-
activated chloride channel. GABA, receptors were
involved in anxiety and their direct activation would
have an anxiolytic effect [34].

In the present study, both diazepam and isatin
derivatives showed the sedative action of the highest
dose, but anxiolytic activity was not witnessed,
whereas the lowest dose (Va-Vj) showed better
anxiolytic activity. These derivatives (Va=Vj) showed
a pharmacological biphasic profile similar to that of
diazepam, which in small doses causes anxiogenic
effects, whereas sedative effects are observed at
increasing doses. In this regard, it is well known that
BZDs such as diazepam produces anxiolytic effect in
humans and anxiolytic-like responses in most animal
models through their interaction with the GABAergic
system. Locomotor activity is an index of alertness
and a decrease may lead to calming and sedation as a
result of reduced excitability of the brain [35]. In the
present study, isatin-treated mice showed decreased
locomotor activity indicating mild CNS depressant
activity.

Isatin is anxiogenic at low doses (15-20 mg/kg) and
sedative at higher doses (50 mg/kg or above). Similar
to high doses of isatin (80 mg/kg) [36], these new
derivatives produced sedation, which was observed by a
decreased spontaneous locomotor activity of mice. The
MAO inhibition cannot explain the behavioural effects
of isatin because these effects were observed at doses that
do not inhibit MAO-A and because MAO-B inhibitors
are neither anxiogenic nor sedative [37]. The muscle-
relaxant property was evaluated to strengthen the CNS
depressant action in muscle relaxant evaluation; decrease
in fall off time was due to the loss of muscle grip implying
skeletal muscle relaxation [38].

Barbiturates are used as sedatives, inducing sleep
in human beings and animals by depressing the
CNS [39]. Isatin pretreatment significantly prolonged
the duration of sleep in pentobarbital-induced mice in
a dose-dependent manner.

Potentiation of pentobarbital-induced sleeping time
by isatin indicated the anxiolytic or sedative property,
thereby confirming its CNS depressant role in mice.
Prolongation of pentobarbital-induced sleeping time
might be due to tranquilizing action as well as CNS
depressant action [40]. In our investigation, it is
witnessed that low dose of isatin showed anxiogenic
activity and high doses showed anxiolytic activity with
less sedative and depression than diazepam. In the
present study, the synthesized compounds are better
anixiolytic, mild sedative and show depressive activity
than standard diazepam.

The depressant properties of isatin derivatives were
evaluated by T'ST and FST. A 100 mg/kg dose of Vh
and Vi increased the immobility time when compared
with the control group. This is not surprising, as C5
substitution has been associated with increased biological
activity for a range of indole-based compounds. Previous



studies have showed that strong electronegative atom
substitution such as chloro/bromo at the C5 position
of the aromatic ring increased the liphophilicity of
molecules and is responsible for CNS activity of isatin
derivatives [41,42]. Motor coordination was also
evaluated for neuromuscular blockade because most
of the centrally acting skeletal muscle relaxants show
sedative and anxiolytic activity; along with this result
from the rota rod experiment and motor impairment
assessment, a marked muscle-relaxant property was
observed with higher doses of diazepam.

Conclusion

From the results, it can be concluded that isatin
derivatives have CNS actions. These derivatives at
higher doses have sedative/hypnotic, anxiolytic,
depressant and muscle-relaxant properties. Among
all the synthesized compounds, 5-halosubstituted
compounds (Vh and Vi) were found to be most potent
than other molecule to treat CNS disorders. Although
the previous studies evidence the mechanism of action
of isatin, the exact mechanism has to be elucidated,
and MAO-B inhibitory actions also suggest that these

derivatives may also have anti-Parkinsonian effect.
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