41

Vol.58, n.1: pp. 41-48, January-February 2015 BRAZILIAN ARCHIVES OF
N 1166013 Prnted n Brazi BIOLOGY AND TECHNOLOGY

AN INTERNATIONAL JOURNAL

Antidepressant Effects of Standardized Extract of
Commiphora mukul Engl. in Olfactory Bulbectomized Rats

Padmaja Bhimashankar Kalshetti, Ramesh Alluri* and Prasad Arvind Thakurdesar
'Department of Pharmacology; MAEER'S Maharashtrdituig of Pharmacy; Kothrud, Pune - Indiepartment
of Pharmacology; Vishnu Institute of Pharmaceutigducation and Research; Narsapur, Andhra Pradédsidlia.
3Department of Scientific affairs; Indus Biotech\Rtie Limited; Kondhwa, Pune - India

ABSTRACT

The objective of this work was to evaluate theceffef standardized hydroalcholic extract of Commiphoukul
(HECM) in animal model of chronic stress medicatedreggion, namely olfactory bulbectomy (OBX) model is.rat
Effects of 14-day (subacute) oral pretreatment of NEGO, 100 and 200 mg/kg) were evaluated on depresand
stress related parameters on OBX rats. Separate grdap sham control, OBX control and positive controEmely
imipramine (20 mg/kg), fluoxetine (30 mg/kg) and desipine (15 mg/kg) were also maintained. Behavioratl a
physiological parameters in open field and elevgikgs maze were recorded. HECM showed dose-deperelaensal of
OBX-induced physiological effects such as reductibiody weight, body temperature, heart rate andirsesodium
concentration. HECM also showed reversal effectO&X induced food intake increase and hyperactivitppen field
and elevated plus maze paradigm. In conclusion, HE@Mahstrated restorative effects in OBX induced dsina
model in rats probably due to stress reliving mechiausi

Key words: Antidepessant Activity Commiphora MukuEngl, Guggul, Olfactory Bulbectomy Model

INTRODUCTION considerable efforts are invested in the
development of alternative therapeutic approaches
Depression is a chronic, recurring and potentialljor the management of depressive disorders.
life-threatening illness that affects up to 17% ofCommiphora mukuEngl (Hook. ex Stocks) is a
the population across the globe (Freitas et atmall tree of the Burseraceae family that is found
2013). Depressive symptoms include somatic aarid lands in India, northern Africa and central
well as cognitive alterations such as anhedoniAsia (Siddiqui 2011). The gum resin of ti@&
(Moreau 2002), depressed mood, irritability,mukultree, its resinous exudate sap known as gum
worthlessness or guilt, feelings of hopelessnesgguggul) and gum extract (called gugulipid,
decreased ability to concentrate and thinkguggulipid or guglipid) are described in the
decreased or increased appetite, weight loss tmaditional literature of India such as Ayurveda
weight gain (Cole et al. 2012), insomnia orand Unani systems for its medicinal properties
hypersomnia, fatigue, psychomotor retardation ofSiddiqui 2011). The gum resin of guggul is a very
agitation, low energy and recurrent thoughts otomplex mixture of gum, minerals, essential oils,
death and suicide (Hirsch et al. 2011). Althougherpenes, sterols, ferrulates, flavanones and
the current pharmacotherapy of depressiosterones.  Guggulsterone (GS) [4,17(20)-
includes a battery of drugs, many arepregnadiene-3,16-dione] is a major phytosterol of
inconsistently effective and exert undesirable sid€. mukul gum resin that exists in two
effects (Morilak and Frazer 2004). Thereforestereoisomers: E-GS (cis-GS) and Z-GS (trans-
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GS) (Almazari et al. 2012). There is considerabld®C and relative humidity of 45-55% under 12:12h
scientific evidence showing gum guggul as dight: dark cycle. At the time of housing, animals
therapeutic agent (Shah et al. 2012). The ethanbhd free access to the feed pellets (Chakan Oil
extract ofC. mukulgum resin is reported to have Mills Ltd., Sangli, and Maharashtra, India) and tap
antidiabetic (Bellamkonda et al. 2011; Rameshvaterad libitum The experimental protocol (No:
and Saralakumari 2012), antihyperlipedemidVIP/IAEC/2013-14/M1/0012) was approved by
(Ramesh and Saralakumari 2012), antioxidarnthe Institutional Animal Ethics Committee of
(Ramesh and Saralakumari 2012), and anti-bondaharashtra Institute of Pharmacy, Pune, India.
resorptive (Khan et al. 2012) activities. The majorAll observations were recorded between 8:00 and
phytosterol ofC. mukulgum resin, GS, is also 15:00 h and each animal was used only once. To
known for useful therapeutics properties (Shen etvoid the subjective bias, the observer was not
al. 2012; Pal et al. 2013). aware about the given treatment (blind). Rats were
Recently, many reports dd. mukulresin extract transported from the animal house to the testing
have indicated its stress reliving mechanism. Foarea in their own cages and were allowed to adapt
example, anti-fatigue effects represented byo the new environment for 3 h before testing.
reduction in immobility duration has been

reported in a rat study on sub-acute administratioRrugs and chemicals

during forced swimming test (Hadipour et al.Imipramine hydrochloride, fluoxetine
2008). The role of serotoninergic system inhydrochloride and desipramine were purchased
mediation of satiety effects of OB-200G (afrom Sigma-Aldrich, USA. Ketamine and
polyherbal preparation containing aqueougnaesthetic ether were purchased from Research
extracts of resin fromC. mukul as a major Lab, Mumbai, India. The standardized extract of

ingredient) has been reported (Kaur and Kulkarrfe- mukul (HECM) was purchased from Konark
2003). GS is reported to increase the levels dierbals, Mumbai, India.
biogenic monoamines and decrease doparfine

hydroxylase activity in rat tissues (Srivastava anilateral OBX surgery inrats
Kapoor 1986). However, the stress reIivingThe depression-like symptoms in the rats were

potential ofC. mukulhas not been yet explored nduced by bilateral OBX surgery according to

towards management of depressive or moolfPorted procedure (Kalshetty et al. 2012).
disorders. The present study was an attempt f3/€fly. the male Sprague Dawley rats were
evaluate the potential &. mukulextractin the anaesthetized with ketamine (80 mg/kg i.p.). The

animal model of depression (a stress related modtimal was placed in stereotaxic frame. Head was
disorder) shaven and 1.0 cm midline scalp sagittal incision

The olfactory bulbectomy (OBX) is a well- was made. Then bilateral 2.0 mm burr holes were

established animal model for stress-inducezgrri“ed 8.0 mm anterior to bregma and 2.0 mm
depression (Leonard and Tuite 1981). OBX halfom the midline. Both, the main and accessory
been proposed as an animal model of depressi@qacmry bulbs.were aspirated through the both
in terms of constructive validity, since it induces?Ur" holes using a blunt hypodermic needle

alterations in behavior, and in the endocrine2fached to suction pump without damaging the
immune and neurotransmitter systems thafOntal cortex. The burr holes were then plugged
reproduces many of those seen in patients witfith @ hemostatic sponge to control the bleeding
clinical depression (Leonard and Tuite 1981§fter_ the drllllng._ Pov_ldone iodine solution was
Kelly et al. 1996). Therefore, present work aimedtPPlied as an antiseptic to the wounds and allowed
to evaluate the HECM in olfactory bulbectomy!© recover for 14 days.

(OBX)-induced depression in rats. Treatment schedule

After 14 days from OBX, rats were divided into

MATERIAL AND METHODS groups of six rats each and administered with drug
_ treatments as follows: Group | was Sham control
Animals and was administered with saline in a dose of 1.0

Male Sprague Dawley rats (250-280 g) weran|/kg. Group Il was OBX control rat without any

purchased from the National Toxicology Centrereatment. Group lll, IV and V were OBX rats and
(NTC), Pune. The animals were housed at 25 freated with imipramine (20 mg/kg p_o_)'
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fluoxetine (30 mg/kg, p.o.) and desipramine (155tatistical analysis

mg/kg p.o.), respectively. Groups VI, VIl and VIII All data were expressed as mean + SEM. Results

were treated with HECM (50, 100 and 200of food intake and body weight were analyzed by

mg/kg), respectively. All the treatments wereseparate Two-way ANOVA followed by

given orally for 14 days. Bonferroni test. The data obtained for open field
test elevated plus maze test and physiological

Effect on body weight and food intake in OBX  parameters were analyzed by separate analysis for

rats each parameter (One-way ANOVA followed by
The rats in all the groups were weighed beforgyunnett's test).

OBX and were placed individually in
polypropylene cages. During the study period, the

animal's body weight and food intake wasRESULTS
measured 1 h before drug administration on day-

(baseline), 7 and 14 after treatment to OBX rats. I]—_'ffect on food intake and body weight

As seen in Table 1, OBX rats showed significant
increase in mean daily food intake (P < 0.001)
within 24 h (day 1) compared to sham control rats.

The behavioral effects were observed in open field NiS increase in mean daily food intake in OBX
test as reported earlier (Kelsch et al. 2012). ThEfls was sgstgmed qlurlng the study perlod.
animals were placed in the center of open field 'éatment with imipramine (20 mg/kg), fluoxetine

apparatus and were observed for the period of @0 M9/kg), or desipramine (15 mg/kg) showed
min for number of ambulation, rearing angsignificant (P < 0.001) reduction in food intake as

grooming. compared with food intake by the OBX rats on
day 7 and 14 of the study. HECM at all the doses
Effect on physiological parameters and serum significantly (P < 0.001) reduced food intake as
sodium in OBX rats compared to food intake of the OBX rats of
The heart rate was measured at 30 min after opé@spective day.
field activity. The rectal body temperature wasAS seen in Table 1, the mean body weight of the
measured at 5 min after open field activity withOBX control rats increased significantly (P <
the help of telethermometer (Electrolab, India)0.001) compared to body weights of sham control
The serum sodium concentration was measurd@ts of corresponding days. Treatment with
using flame photometer (Systronic India Ltd,imipramine (20 mg/kg), fluoxetine (30 mg/kg), or

Model 128, Mumbai, India) following (Scott desipramine (15 mg/kg) as well as all the doses of
1951). HECM showed significant reduction in body

weights as compared to the OBX animals of
Effect on behavioral parameters in elevated corresponding days.
plus maze in OBX rats
The behavior in elevated plus maze wadffect on ambulation, rearing and grooming
performed as reported earlier (Saitoh et al. 2007§luring open field test in the OBX rats
Plus-Maze consisted of two open arms 50x10x4®he effects of behavioral parameters (ambulation,
cm and two enclosed arms 50x10x40 cm, with afearing and grooming) during open field test are
open roof, arranged so that the two open arn@resented in Table 2. OBX control rats showed
were opposite to each other. The maze Wagjgnificant (P < 0001) increase in ambulation
elevated at the height of 50 cm. The rats, whick56.67% increase) in the number of squares
had undergone olfactory bulbectomy were teste@fossed as compared with sham control rats.
in the elevated plus maze for anxiety. Thirtylmipramine (20 mg/kg), Fluoxetine (30 mg/kg)
minutes after the administration of respectivednd desipramine (15 mg/kg) treatment showed

treatment, each rat was placed individually in th&ignificant (P < 0.001) reduction of the
center of maze, facing one of the closed arm&mbulation score (52.33%, 35.56% and 54.9%),

During a 5-min test period, the following respectively compared to the OBX control rats.

measurements were made: number of open artECM (50, 100 or 200 mg/kg) reduced the

entries, number of closed arm entries and tim@mbulation scores significantly (12.9, 24.23 and
spent in open arm. 35.11%; P < 0.001) compared to the OBX control
rats.

Effect on behavioral parameters during open
field activity in OBX rats
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Table 1 -Effect of treatments on food intake and body weigh®BX rats.

Treatment Daily Food Intake in g/day (Mean + SEM) Daly body weight in g/day (Mean + SEM)
Day 1 Day 7 Day 14 Day 1 Day 7 Day 14
Sham control 15.50 +0.22 19.66 + 0.88 19.00 +0.68262.33 + 13.56266.33 + 13.56 279.66 +14.77
OBX control 24.45 + 26.90 + 26.25 + 315.00 + 316.33 + 322.66+
0.89" 0.90" 0.44™ 11.63% 11.07% 11.41%

OBX + Imipramine  11.35+ 1.01***11.05 + 0.34*** 12.30 £ 0.38** 306.33 +3.73 282.50 + 7.80* 286.83 + 3.65**

OBX + Fluoxetine  13.95 £+ 0.26***11.20 £ 1.22*** 09.45 + 1.61*** 313.66 + 6.80 280.50 + 7.48*275.00 + 7.37**

OBX + Desipramine  24.33+0.66 19.83 + 0.44*%5.33 + 0.66*** 305.83 + 10.07 295.50 + 8.09 286.00 + 10.78**

OBX + HECM (50) 2216 £0.57 19.16 £ 0.45** 14.8388** 291.83+5.67 273.16 £5.19*261.83 £ 5.68***

OBX + HECM (100) 21.25+0.64 17.16 +0.91**15.25 +1.19*** 293.66 + 3.35 273.83 + 2.38*282.00 + 4.18**

OBX + HECM (200) 21.25+0.64 17.16 +0.91**13.88 + 0.74*** 293.66 + 3.35 282.00 +4.18* 275.83 + 4.36***
The values are expressed as the mean + SEM. Tdtengrets were administered once a day for 14 daysrds in the bracket indicate
dose in mg/kg, p.o. Data was analyzed by two-wpgated measures ANOVA followed by Bonferroni pagttéor each parameter. #P <
0.05, ##P < 0.01 and ###P < 0.001 as comparedta sbntrol rats on respective day, *P < 0.05, afd< 0.01, *P < 0.001 as
compared to OBX control on respective day, n =digr

Table 2 -Effect of treatments on behavioral and physiololgigaameters in the OBX rats.

Treatment Behaviour in open field test Physiological parameters
(Mean Number + SEM) (Mean Number + SEM)
Ambulation Rearing Grooming Heart Body Temp. Serum Sodium
rate(BPM) (°C) (mEg/L)

Sham control 32.50+1.38 11.33+1.31  16.50 + 1.75359.3+ 3.55 36.98+ 0.16 13.79+ 1.00
OBX control  75.5+4.3%" 26.1+1.8%% 2500+ 1.5%* 275.4+7.73* 34.52+0.41*  39.79+ 0.59"

OBX+ 35.83+2.63*** 13.8 + 1.67*** 15.17 + 1.11*** 437.5+ 7.89*** 36.26+ 0.30***  32.98+ 3.08
Imipramine

OBX + 48.17+ 1.13** 15.00 + 0.83***13.00 + 0.94*** 376.8+ 5.64*** 36.71+ 0.20*** 23.38+ 0.48***
Fluoxetine

OBX + 33.83+ 2.44** 12 50+ 0.81*** 12.67 + 0.50***414.5+ 14.72*** 36.71+ 0.22***  31.68+ 2.50
Desipramine

OBX + 65.33+2.21 21.33+0.50* 19.33+2.10* 318.8.07* 36.54+0.34** 24.03+ 3.99***
HECM (50)

OBX + 56.83 + 1.91*** 18.00+ 0.58*** 18.00 + 0.97** 326.4+ 14.42** 37.11+ 0.12*** 2550+ 3.21***
HECM (100)

OBX + HEC 48.67 + 3.98***16.50 + 0.43***14.83 + 0.88***339.8+ 11.40*** 36.88+ 0.11*** 14.50+ 1.10***
(200)

The values are expressed as the mean + SEM. Tatengets were administered once a day for 14 dagsrds in the bracket indicate
dose in mg/kg, p.o. Data was analyzed by separatevay ANOVA followed by Dunnett’s test for eachrpmeter. #P < 0.05, ##P < 0.01
and ###P < 0.001 as compared to sham control,G®% and *P < 0.01, ***P < 0.001 when comparedhe OBX control, n = 6/group.

The significant (P < 0.001) increase in the rearingmipramine, fluoxetine and desipramine reduced
score was observed in the OBX control rats athe grooming score significantly (reduction by
compared to sham control rats (130% increase}9.32, 48 and 49.32%, respectively) as compared
Significant (P < 0.001) reduction in rearing in theto the OBX control rats. HECM (50, 100 and 200
OBX rats was caused by imipramine (20 mg/kg)mg/kg) treatment significantly reduced the
fluoxetine (30 mg/kg) and desipramine (15 mg/kg)grooming score by 22.68, 28, and 40.68%,
treatment (reduction to 46.17, 42.69 and 52.24%gspectively as compared to the OBX group.
respectively) as compared to the OBX control rats.

HECM (50, 100 and 200 mg/kg) treatment showedffect on physiological parameters in the OBX
significant (P < 0.05 and P < 0.001) reduction ofats

rearing scores (reduction of 18.5, 31.22 andhe effects on heart rate and body temperature in
36.96%, respectively) as compared with the OB)he OBX rats are presented in Table 2. Mean heart
control rats. rate in sham control rats was 359.3 beats per min.
The grooming score of the OBX control rats wadVlean heart rate of the OBX control was
significantly (P < 0.001) more (increase by 34%pignificantly (P < 0.001) reduced (23.26%

than sham control rats. The treatment ofeduction) as compared to sham control group.
Imipramine, fluoxetine or desipramine in the OBX
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rats caused significant increase in heart raté0, 100 and 200 mg/kg) significantly (P < 0.001)
(increase of 58.85, 36.81 and 51%, respectively) asduced serum sodium concentration by 41.25,
compared to the OBX animals. HECM (50, 100 089.61, 35.92 and 63.56%, respectively as
200 mg/kg) treatment caused dose-dependent andmpared to the OBX group. However, reduction
significant increase in heart rate (increase of35. showed by imipramine and desipramine in OBX
18.51 and 23.38%, respectively) as compared tats was not significant as compared with the OBX
the OBX rats. control group.

The body temperature of the OBX control rats

showed significant (P < 0.001) reduction in the a&ffect during elevated plus maze test on the
compared to body temperature of sham contrdPBX rats

rats. Imipramine, fluoxetine and desipraminelhe effects of treatments on number of open arm
treatment caused significant (P < 0.001) increas@ntries, number of closed arm entries and time
in body temperatures as compared to the OBx%pent in open arm during elevated plus maze test
control rats by 5.04, 6.34 and 6.34%, respectivelyn the OBX rats is presented in Table 3. Rats & th
HECM treatment (50, 100, and 200 mg/kg)OBX control group showed significant (P < 0.001)
showed significant (P < 0.001) increase in théncrease in mean open arm entries (185%) as
body temperatures (by 5.85, 7.5 and 6.83y£ompared to sham control rats. Imipramine,

respectively) as compared with the OBX control. fluoxetine and HECM (100 and 200 mg/kg)
treatments showed significant (P < 0.001)

Effect on serum sodium concentration in the reduction in the open arm entries (67.5, 68.83,
OBX rats 55.55 and 57.14%, respectively) as compared to
Serum sodium concentration in sham control rat®BX control rats. On the other hand, small
was 13.79 mEg/L. OBX control rats showedincrease showed by desipramine or HECM (50
significant (p < 0.001) reductions in serum sodiummg/kg) treatment was not significant as compared
concentration by 188.54% as compared to thto the OBX control rats.

OBX rats. Treatment with fluoxetine and HECM

Table 3 -Effect of treatments on elevated plus maze tetitérOBX rats.

Treatment Mean +SEM
Open arm entries (Number Closed arm entries (Number Time spent in open arm (sec

Sham control 4.5 0.57 5.16 0.47 1.150.34

OBX control 12.8t 1.28% 11.00 0.65* 3.94+ 0.20"

OBX+ Imipramine 4.16 0.75%* 5.00 0.73*** 1.71+ 0.40***

OBX+ Fluoxetine 4.0& 0.36*** 5.50 0.80*** 1.15+ 0.26***

OBX+ Desipramine 12.8 0.85 4.83 1.16*** 4.4 0.35

OBX+ HECM (50) 12.3:0.67 5.00 0.57*** 2.46: 0.09*

OBX+ HECM (100) 5.83 0.60*** 5.33 0.33*** 2.66+0.18*

OBX+ HECM (200) 5.5@ 0.34*** 6.33 0.42%** 2.65+ 0.09**

The values are expressed as the Mean + SEM. Tlgdvehicle treatments were administered once a day4 days. Figures in the
bracket indicate dose in mg/kg, p.o. Data was aealypy separate one-way ANOVA followed by Dunnetit'st for each parameter. #P
< 0.05, ##P < 0.01, ###P < 0.001 as compared tm sloatrol, *P < 0.05, **P < 0.01 and ***P < 0.001hen compared to the OBX
control, n = 6/group.

Rats in the OBX control group showed significantrespectively) as compared with the OBX control
(P < 0.001) increase in mean closed arm entrigats.
(by 53%) as compared to sham control ratsOBX control rats showed significant (P < 0.001)
Imipramine, fluoxetine and desipramine treatmenincrease in the time spent in open arm (70.89%) as
showed significant (P < 0.001) reduction in thecompared to sham control rats. Imipramine and
closed arm entries (54.55, 50 and 56.0% reductiofiuoxetine treatment showed significant (P <
respectively) as compared to the OBX control rat€.001) reduction in the time spent in open arm
HECM (50, 100 and 200 mg/kg) treatment(43.54 and 70.89% reduction, respectively) as
significantly (P < 0.001) reduction in number ofcompared with the OBX control rats. Desipramine
closed arm entries (by 54.55, 61.55 and 42.46%reatment showed significant increase (P < 0.05) in
the time spent in open arm (11.39% increases) as
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compared to the OBX control rats. HECM (50,NPY Y2 receptor mRNA levels in the medial
100 and 200 mg/kg) treatment showed significamucleus of the amygdala in rats (Primeaux et al.
reduction in the time spent in open arm (37.42007).
32.66 and 32.92% reduction, respectively) a®©BX is also associated with decrease in rat's
compared to OBX control rats. defensive behavior after exposure to the novel
environment as reported earlier (Katz et al. 1981,
Primeaux and Holmes 1999) Antidepressants are
known to increase the adaptive response in novel
stressful environment and decrease the ability of
chronically stressed rats to respond actively to
tress (Katz et al. 1981). In the present study,
behaviour in the rats and is proven method foF'ECNI was. shown to normalize stress related
parameters in open field and elevated plus maze

evaluating specificity in the mechanism Oftest suggesting the reduction in defensive behavior
antidepressant activity (Lumia et al. 1992; Bourin 99 9

et al. 2001), especially after chronic administnati Ofo(\?elzsli( rats.ex osure transient increases
(Jancsar and Leonard 1984). In the past, a|t6l$.ti0J‘l\l y P ; y
in feeding patterns and circadian rhythms hav xtracellular glutamate levels in the striatumhd t

been reported in bulbectomized rats (McElroy e BX rats, but not in sham-opt_erated_rats. Th'.s
al. 2004: McElroy et al. 2005). OBX-induced 'ncrease occurs coincidentally with an increase in

depression involves deficits in appetite-motivateé)ghsl\t/'orglrggspe;acnvéz.r?f (t)hi)t( rr]?)tseﬁxpgsegst?e
behaviors, resulting increase in eating frequenc) velty » suggesting Velly exposu

(Meguid et al. 1997) and food intake (Kelly et al. duces_ activation of the striatal glutamatergic
1996). The increase in 24-h food intake shown b ystem in OBX rats'a.nd may consequently cause
OBX rats in this study was in line with earlier ehavioral hyperactivity (Ho et al. 2000). The

results of OBX (McElroy et al. 2004; McElroy et protective. effects of . HECM  against OE’X
al. 2005). In the present study, HECM treatmenlf'yper"’lcnv'ty can be attributed to re'e?‘se of_‘sih.a
showed protective OBX rats from the hyperphagiQIUt?énaée releaje.d Htoweverf,' morel |nv?stlgat|qns
(increased food intake), which resembled to th ou € needed lo coniirm glumatamineric

effects of standard antidepressants such pothesis in mechanism OfHE.CM'
fluoxetine (Slotkin et al. 2000), imipramine ncreased exploratory behavior and glutamate

(Muscat et al. 1990), desipramine (Nobrega an{]elease In th? nfoclegs af(t:cumber:ts has been shoxvn
Coscina 1987), and thus confirming anti- 0 occurin rats 19 min atter novelty exposure suc

: - ~as open filed test. Chronic antidepressant is known
?n%%rssgigis potential of HECM in the OBX to enhance habituation of OBX animals only under

These effects of HECM can be mediated b);nore stressful or aversive c_ondltlons and d_o SO in
manner temporally distinct from anxiolytic

numerous - mechanisms. Serotonin  (5-HT) I%a;eatment (Mar et al. 2002). In the present study,

known to act as central inhibitor of food intake mHECM showed dose dependent normality of

mammals. Administration of 5-HT or its analogue woloratory behavior in OBX rats after exposure to
reduced food intake and stimulated energaﬁ P y P

L : ovelty stress during open field test.
consumption in both human and rats (Vickers et .
2001; Choi et al. 2002). OBX animals showed a he OBX rats are characterized by low thermal set

lower rate of 5-HT synthesis under basarOOIntS (:(elly e(;[ hal. '[199t6). Chan%es !nklbodf}[/
conditions. However, the capacity of the system tésg])? e;irur(:)r aTNi h e?;c:gai,; dm%réq; t%l#]c e)r/a?urir
synthesize 5-HT was not affected (van der Stelt i gery y P

0

. S . Jevels and decreased daily heart rate levels,
al. 2005). Depletion of serotonin in the depressi %dicating the loss of vagal control (Vinkers et al

DISCUSSION

OBX induced rats is well validated animal model
of stress-induced depression (Leonard 1984; Kell
et al. 1997). OBX produces hyper-emotiona

is the main cause of hyperphagia (Breisch et a
1976). It has been recently demonstrated th 009)'. HECM was shown to protect the rats from
BX induced changes on heart rate and body

reactive ~ oxygen species (ROS) - in }emperature suggesting the restoration of vagal
hypothalamus are a crucial integrative target focontrol by HECM. Lower resting heart rate was

the regulation of food intake (Fang et al. 2013). :
Alterations in the NPY levels can be anotherpbserved in the OBX rats, as well as when placed

potential mechanism for HECM. OBX increased" @ novel “environment, suggesting altered

noradrenergic function in the amygdala region of

Braz. Arch. Biol. Technol. v.58 n.1: pp. 41-48, [Feb 2015



Antidepressant Effects &. Mukul a7

brain (van Riezen and Leonard 1990). OBX igchoi S, Jonak EM, Simpson L, Patil V, Fernstrom JD.
associated with the hyperactivity of hypothalamic- Intermittent, chronic fenfluramine administratian rats

- ; ; repeatedly suppresses food intake despite sulstanti
pituitary-adrenal axis (HPA) axis (Berton and . : ; . _ .
Nestler 2006). Depression associated with chronic gg}glg_semtonm reductiongrain Res 2002; 928(1-2):

stressful conditions is associated with 0Veigle DA, Cho SJ, Martin NC, Youngstrom EA, March JS,
expression of corticotropin-releasing factor (CRF), Findling RL, et al. Are increased weight and appetite
which is responsible for further elevation of blood useful indicators of depression in children and
cortisol and subsequently increased sodium adolescents? Abnorm PsychoR012; 121(4): 838-851.

concentration (Hauger et al. 2009). TheF@ng XL, ShuG, YuJJ, Wang LN, Yang J, Zeng QJ, et al.
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