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Abstract

The root part of Operculina terpethum has been widely used in Ayurveda to treat variety of common and stress related
disorders. The antistress effect of a seven-days treatment (100 and 200 mg / kg, p.o.) of the 80% ethanolic extract of
Operculina terpethum root (OTRE) was evaluated by using the swimming endurance test, anoxic tolerance test, and
biochemical changes in the cold-restraint stress test. The immunomodulatory activity was also evaluated for the same
doses, and treatment of OTRE using the hem agglutination test. Diazepam 1 mg/kg was used as reference standard for the
comparison. Both the doses of OTRE showed anti stress activity in all the tested models. 7 days pretreatment of OTRE
(100 and 200 mg / kg, p.o.) treated animals showed a decrease in immobility time and an increase in anoxic tolerance
time in swimming endurance and the anoxic tolerance tests, respectively. Pretreatment with OTRE significantly
ameliorated the cold restraint stress induced variation in biochemical level such as increase in plasma cholesterol,
triglyceride, glucose, total protein, and cortisol. Further, OTRE treatment significantly inhibited cold restraint stress
induced alteration in brain noradrenaline, dopamine and serotonin levels. In mice immunized with sheep red blood cells,
the treatment groups subjected to restraint stress prevented the humoral immune response to the antigen. The immune
stimulating activity of the OTRE was indicated by an increase in the antibody titer in mice pre-immunized with sheep red
blood cells and subjected to restraint stress. The findings of the present investigations indicate that the OTRE has
significant anti stress activity, which may be due to the immune stimulating property and increased resistance,

nonspecifically, against all experimental stress conditions.
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Introduction

Stressors have a major influence upon mood, our sense
of well-being, behavior and health. Acute stress responses
in young, healthy individuals may be adaptive and typically
do not impose a health burden. However, if the threat is
unremitting, particularly in older or unhealthy individuals,
the long-term effects of stressors can damage health. In
contrast, if stressors are too strong and too persistent in
individuals who are biologically vulnerable because of age,
genetic, or constitutional factors, stressors may lead to
disease [1]. Adaptogens are stress-response modifiers that
increase an organism’s nonspecific resistance to stress by
increasing its ability to adapt and survive. Current and
potential uses of adaptogens are mainly related to stress-
induced fatigue and cognitive function, mental illness, and
behavioral disorders [2].

Operculina turpethum is classified in Ayurveda, as a
rasayana reputed to promote physical and mental health,
augment resistance of the body against disease and diverse
adverse environmental factors, revitalize the body in
debilitated conditions, and increase longevity. Operculina
turpethum, commonly known as Trivrit, belonging to
family convolvulaceae is widely distributed throughout
India, China, Sri Lanka and Australia. The plant has a wide
range of applications in Ayurvedic formulations. The roots
of this plant have been regarded traditionally as strong
purgative and used for fevers, anorexia, edema, anaemia,
ascites, constipation, hepato-splenomegaly, hepatitis,
intoxication, abdominal tumors, ulcers, wounds, worm
infestation, pruritus, and other skin disorders [3]. Roots
are also traditionally claimed for the treatment of obesity,
haemorrhoids, cough, asthma, dyspepsia, flatulence,
paralysis, gout, rheumatism, melancholia, scorpion sting
and snake bites [4]. The major constituents isolated from
the plant are turpethin, Turpethinic acids-A,B,C,D& E3,
Stigma -5,22dien-3-0-b-D-glucopyranoside, 3-(4- hydroxy-
phenyl)-N-[2-(4-hydroxy phenyl)-ethyl]-acrylamide [5-8].

Several investigations have proposed that this plant
possesses nephroprotective, hepatoprotective, anticancer,
analgesic, antioxidant, antimicrobial, antiulcer,
antidiabetic, antiarthritic, antidiarrheal, anti-inflammatory,
neuropharmacological, Immunomodulatory and laxative
effects [9-20]. Charak samhita describes use of rashayana
such as Trivrutta kashya (herbal decoctions) as dietary
supplement for the brain and neurological activity [21].
Ashwagandharishta, Saraswatarishta, Saraswata ghrita are
wellknown polyherbal formulations containing trivrit used
for brain disorders. Hence, the present study is designed to
evaluate the antistress effect of 80% ethanolic extract of O.
turpethum roots using various experimental models.
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Materials and Methods

Plant Material and Preparation of Extract

The roots of Operculina terpethum were obtained from
the B. A. College of Agriculture, Anand. and authenticated
(Authentification No. BACA/GPB/1357/15) by Dr. D. B.
Patel, Professor and Head, Department of Genetic and
Plant Breeding, Anand Agricultural University, Anand,
Gujarat, India. A herbarium was prepared and deposited in
the department of Pharmacognosy, A. R. College of
Pharmacy, Vallabh Vidyanagar. The plant material was
completely dried under the shade and powdered. The
dried powdered material was placed in the Soxhlet thimble
and with 80% ethanol in 500ml flat bottom flask and
refluxed for 18h at 80°C for two days. The crude extract
was filtered and dried under reduced pressure at 40°C
(yield: 12.5 % w / w). Freshly prepared aqueous solution
of the dried extract of Operculina terpethum roots (OTRE),
in a suitable dilution, was administered to the animals in
the treatment groups.

Preliminary Phytochemical Screening

The hydroalcoholic extract of the Operculina terpethum
roots was tested for the presence of carbohydrates,
saponins, steroids, terpenoids, flavanoids, alkaloids,
tannins and phenolic compounds using the standard
procedures [22].

Animals

Healthy adult Swiss albino mice of either sex (25-30 g)
were used for the swimming endurance test, anoxic
tolerance test, immunological assay and cold restrained
stress test. The animals were housed under standard
conditions, with a commercial pellet diet and had free
access to water. The animals were acclimatized to the
laboratory environment for one hour before the
experiments. The animals were randomly distributed into
groups of six animals each. All experiments were
conducted during the light period (08.00 - 16.00 hours).
All the protocols were approved
(CPCSEA/IAEC/ARCP/2014-15/05) by the Institutional
Animal Ethics Committee (IAEC) and conducted according
to the guidelines of the Committee for the Purpose of
Control and Supervision of Experiments on Animals
(CPCSEA).

Drugs

Diazepam (Ranbaxy, India) was used as the standard
drug (positive control) in various stress models. All the
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chemicals and reagents used for the biochemical studies
were commercial grade analytical reagents.

Swimming Endurance Test

The mice were randomly divided into four groups of six
animals each. The treatment groups were pretreated with
OTRE (100 mg / kg, 200 mg / kg, p.o.) for seven days. The
control group was pretreated with normal saline (10 ml /
kg, p.o.), while the positive control group received
diazepam (1 mg / kg, i.p.) for seven days. The swimming
test was carried out on the seventh day, after one hour of
oral and 30 minutes of intraperitoneal administration of
the drug, using a polypropylene vessel (45 x 40 x 30 cm)
with a water level of 20 cm, and the immobility time was
recorded for 30 minutes [23].

Anoxic Tolerance Test

The mice were randomly divided into four groups of six
animals each. The treatment groups were pretreated with
OTRE (100 mg / kg, 200 mg / kg, p.o.) for seven days. The
control group was pretreated with normal saline (10 ml /
kg), while the positive control group received diazepam (1
mg / kg, i.p.) for seven days. On the seventh day, the mice
were subjected to anoxic stress by keeping them in a
confined airtight 250 ml glass jar. The time taken for the
mice to exhibit the first clonic convulsion was taken as the
end point. The animals were removed immediately from
the vessel for recovery and resuscitated if needed [23].

Immunological Assay

The mice were randomly divided into five groups of six
animals each. All the mice were immunized with sheep red
blood cell (SRBC), (0.5 x 10 9 cells / ml / 100 g, i.p.) on day
zero. The treatment groups were then pretreated with
OTRE (100 mg / kg, 200 mg / kg, p.o.) for seven days. The
normal control group and stress control group were
pretreated with normal saline (10 ml / kg, p.o.), while the
positive control group received diazepam (1 mg / kg, i.p.)
for seven days. On the seventh day, after initial
immunization with SRBC, the mice were subjected to
restraint stress for two hours. After induction of stress,
blood was collected and the serum assayed for
hemagglutination (highest dilution giving
hemagglutination was taken as the antibody titer) [23].

Cold Restraint Stress Test

The mice were randomly divided into five groups of six
animals each. The treatment groups were pretreated with
OTRE (100 mg / kg, 200 mg / kg, p.o.) for seven days. The
control group and stress control groups were pretreated
with normal saline (1 ml / kg, p.o.), while the positive

Visma ] Patel and Varsha ] Galani. Investigation of Antistress Activity of
Operculina Terpethum Roots using Various Experimental Models. Int ]
Pharmacogn Chinese Med 2019, 3(3): 000180.

Control group received diazepam (1 mg / kg, i.p.) for seven
days. A cold restraint stress was given to all the mice,
except the control animals, by tying the limbs for two
hours at 4°C on the seventh day of treatment [23].

After two hours, the animals were sacrificed by
decapitation and the blood was collected in EDTA-coated
propylene tubes. The blood samples were centrifuged
(3000 rpm for 20 minutes at 4°C) and the plasma were
separated out and stored at 20°C for biochemical and
hormonal assays. These samples were used to analyze
cholesterol, triglyceride, glucose, total proteins and
cortisol level [24-28].

Brains were isolated from 3 mice from each group.
Whole brain of each mouse was weighed without thawing
and immediately homogenized in 5ml ice cold acidified
butanol. The homogenate was centrifuge at 500 rpm at
40C for 10 min and the supernatant was collected.
Norepinephrine (NE), Dopamine (DA) and serotonin (5-
HT) neurotransmitters were estimated by flourimetric
method of Jacobowitz and Richardson [29].

Norepinephrine (NE) Estimation

2ml of supernatant was taken in centrifuge tube
containing 1.5ml of phosphate buffer. Tube was vortexed
for 20sec. NE was extracted in phosphate buffer. After
centrifugation at 3000rpm, 1ml of phosphate buffer
extract was taken in a test tube. Now 0.25 of ice-cold
versene (4g EDTA, 10N NaOH in 100ml of distilled water)
was added to the phosphate buffer extract, vortexed
briefly followed by addition of 0.2ml of iodine solution
(4.8g potassium iodide and 0.25g of iodine in 100ml
distilled water), 0.25ml of fresh alkaline sodium sulfite
(2.5g of Na;SO3 in 100ml of 4N NaOH), and 0.3ml of 5N
acetic acid. The cocktail was kept in boiled water for 5min
and then ice for 1min. Fluorescence for NE was measured
at 385 and 485nm. All values were expressed as ng/g wet
tissue.

Dopamine (DA) Estimation

The assay represents a miniaturization of the
trihydroxide method. To 0.02ml of HCI phase, 0.05ml 0.4M
and 0.01ml EDTA/Sodium acetate buffer (pH 6.9) was
added, followed by 0.01ml iodine solution minutes by
addition of 0.01ml Na2S03 in 5m NaOH. Acetic acid was
added 1.5 minutes later. The solution was heated to 1002C
for 6 minutes. When the sample would again reach the
room temperature, excitation and emission spectra were
read. Fluorescence was measured at 330-375nm and the
values were expressed in ng/g wet tissue.
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Serotonin (5-HT) Estimation

2ml of supernatant was taken in glass stoppered
centrifuge tube containing 5ml of heptane and 0.5ml of
0.1N HCL Tube was vortexed for 20sec, 5-HT was extracted
in 0.1N HCI After centrifugation at 3000rpm 0.3ml HCI
extract was taken in test-tube. Now 0.2ml of
orthophaldehyde (OPT) solution (50mg/100ml of absolute
methanol) was added to 0.1N HCI extract, followed by
addition of 1.5ml of concentrated HCl (10N). The mixture
was vortexed in boiling water for 10min and cooled under
tap water. Fluorescence for 5-HT was measured at 360 and
470nm. All values were expressed as ng/g wet tissue.

Statistical Analysis

Results were expressed as mean(s)+SEM. The
statistical significance of the difference between groups for
the various treatments were determined by one-way
analysis of variance (ANOVA) followed by Tukey’s multiple
range test. P<0.05 was considered statistically significant

as compared to control.

Results

Preliminary Phytochemical Screening

Phytochemical screening revealed the presence of
carbohydrates, saponins, steroids, alkaloids, flavanoids,
tannins and phenolic compounds in the 80% ethanolic
extract of OTRE.

Swimming Endurance Test

As shown in Table 1, seven days pretreatment with
OTRE (100 mg / kg and 200 mg / kg, p. 0.) produced dose
dependent and significant increase in the swimming time
as compared to the control group. Similarly, positive
control diazepam (1mg / kg, i.p.) also showed statistically
significant increase in the swimming time as compared to
the control.

Groups Treatments Dose Swimming time (min)
I Control 10 ml / kg, p.o. 1298 +1.31
11 Diazepam 1 mg/kg, i.p. 21.01+£1.33"
11 OTRE 100 mg/kg, p.o. 15.51 +1.86"
IV OTRE 200 mg/kg, p.o. 24.11+1.23"

Table 1: Effect of OTRE in Swimming endurance test in mice.

Expressed as mean * SEM (n=6) and one way analysis of variance (ANOVA) followed by Tukey’s test. *p<0.05 when

compared with control.

Anoxic Tolerance Test

The time taken for the mice to exhibit clonic
convulsions was taken as the end point in the anoxic
tolerance test. Seven days pretreatment with OTRE (100

mg / kg and 200 mg / kg, p. 0.) significantly increased the
time taken for clonic convulsions as compared to the
control animals. Similarly, diazepam treatment also
produced significant delay in clonic convulsions (Table 2).

Groups Treatments Dose Latency for convulsions (min)
I Control 10 ml / kg, p.o. 11.5+1.3
11 Diazepam 1 mg/kg, i.p. 26.16 +1.73"
11 OTRE 100 mg/kg, p.o. 21.66 +2.43"
IV OTRE 200 mg/kg, p.o. 25.16 +3.86"

Table 2: Effect of OTRE on latency for convulsions in mice in Anoxic tolerance test.
Expressed as mean + SEM (n=6) and one way analysis of variance (ANOVA) followed by Tukey’s test. *p<0.05 when

compared with control.

Immunological Assay

Stress control animals had an immunosuppressive
effect, as indicated by a decrease in antibody titers. Seven
days of pretreatment with OTRE (100 mg / kg and 200 mg
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/ kg) showed significant and dose-dependent inhibition of
stress-induced reduction in antibody titers. Similarly,
diazepam (1 mg / kg, i.p.) treated animals also had
significant protection against stress-induced reduction of
antibody titers (Table 3).
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Groups Treatments Dose Antibody Titre
[ Control 10 ml / kg, p.o. 6.56 £ 0.5
11 Stress Control 10 ml / kg, p.o. 3.86 +0.48"
11 Diazepam 1 mg/kg, i.p. 8.03 £ 0.33#
111 OTRE 100 mg/kg, p.o. 6.3+0.73#
IV OTRE 200 mg/kg, p.o. 7.67 £ 0.26*

Table 3: Effect of OTRE on Antibody titre in Immunological assay.
Expressed as mean + SEM (n=3) and one way analysis of variance (ANOVA) followed by Tukey’s test. *p<0.05 when
compared with control. #p<0.05 when compared with stress control group.

Biochemical Investigations

Cold-restraint stress adversely affected the blood
concentration of various biochemical parameters. The
results of the biochemical parameters are summarized in
Table 4. The induction of cold-restraint stress led to a rise
in serum cholesterol, triglycerides, glucose, total proteins,

and cortisol levels in stress control animals. Seven days
pretreatment with OTRE (100 mg / kg and 200 mg / kg)
reduced all the biochemical parameters significantly and
dose dependently, as compared to the stress control
animals (Table 4).

Groums GireannenE Dose Cholesterol | Triglyceride Glucose Total Protein | Cortisol
(mg/dl) (mg/dl) (mg/dl) (g/dD) (ng/dl)
I Control 10 ml / kg, p.o.| 55#£8.25 141.33 £ 14.73 94 +4.49 3.53+0.6 7.33+0.4
II  [Stress Control| 10 ml / kg, p.o.| 90+9.27° | 187.66+11.56" | 164 +13.73" 4.13+0.33" |10.66 + 0.46
11 Diazepam 1 mg/kg,ip. [50.33+9.24*| 106+11.26% | 102.33 +9.66* 3.6+0.46 3.33+£0.28*
I11 OTRE 100 mg/kg, p.o.| 68.0 +9.44% | 130.66 +9.02% | 154.33+16.27 | 2.76 +£0.11* | 6.16 +0.35*
IV OTRE 200 mg/kg, p.o.|47.35+5.89#| 113+12.75% |109.33 +15.55%| 4.6+0.47* |5.33+0.33*

Table 4: Effect of OTRE on Biochemical parameters in Cold restraint stress test.
Expressed as mean * SEM (n=3) and one way analysis of variance (ANOVA) followed by Tukey’s test. *p<0.05 when
compared with control. #p<0.05 when compared with stress control group.

Measurement of Neurotransmitters

Results of Norepinephrine (NE), Dopamine (DA) and
Serotonin (5-HT) estimation are shown in Table 5.
There was significant reduction in brain NE level observed
in stress control animals as compared to control group. As
shown in Table 5, there was significant increase in brain
NE concentration with 7 days OTRE (100 mg / kg and 200
mg / kg, p.o.) treatment as compared to stress control.
Treatment with Diazepam (1 mg/kg, i.p.) also showed

significant rise in brain NE level as compared to stress
control.

There was rise in brain dopamine level observed in
stress control animals as compared to control group. 7
days OTRE (100 mg / kg and 200 mg / kg p.o.)
pretreatment produced significant reduction in brain
dopamine concentration as compared to control. Also,
treatment with Diazepam (1 mg/kg, ip.) showed
significant reduction in brain dopamine level.

Amount of Noradrenaline | Amount of Dopamine |[Amount of Serotonin
Groups| Treatments Dose
(ng/g) (ng/g) (ng/g)
I Control 10 ml / kg, p.o. 387.33 £ 32.44 429.66 * 24.67 450 +23.17
I [Stress Control| 10 ml / kg, p.o. 253.66 + 27.12" 587.66 + 13.67" 426 +24.19"
11 Diazepam 1 mg/kg, i.p. 443 + 29.0* 373.33 + 25.95# 577.33 £ 27.58*
111 OTRE 100 mg/kg, p.o. 484.33 + 30.02# 384 +42.15¢# 645.33 + 26.63*
IV OTRE 200 mg/kg, p.o. 590.66 + 77.6* 317 £26.41¢# 731.66 + 23.34*

Table 5: Effect of OTRE on brain neurotransmitter level in Cold restraint stress test.

Expressed as mean + SEM (n=3) and one way analysis of variance (ANOVA) followed by Tukey’s test. *p<0.05 when
compared with control. #p<0.05 when compared with stress control group
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There was significant reduction in brain 5-HT level
observed in stress control animals as compared to control
group. Significant rise in brain 5-HT level was shown with
7 days OTRE (100 mg / kg and 200 mg / kg, p.o.) treatment
as compared to control.

Discussion
Stress is the major contributor to psychiatric
pathologies and has been found to alter the

neurotransmitter and biochemical profiles and the
oxidation status in the central nervous system. In
Ayruveda, several plants used as tonic have been
investigated for its adaptogenic property. In the present
study, the antistress activity of the 80% ethanolic extract
of Operculina terpethum roots (100 mg / kg, 200 mg / kg)
has been evaluated using various acute stress
experimental models.

The swimming endurance test and anoxic tolerance test
are known physical stress models for the evaluation of
antistress activity. In the swimming endurance test, the
mice are forced to swim in a restricted space from which
they cannot escape. This induces a characteristic behavior
of immobility. It has been well-demonstrated that drugs
with antistress activity increase swimming endurance (or
reduce immobility time) and latency of post-anoxic
convulsions [30-32]. The results of the swimming
endurance test and anoxic tolerance test indicate clearly
that the 80% ethanolic extract of O. terpethum roots (100
mg / kg, 200 mg / kg) have the properties, whereby, they
increase the physical endurance as well as the overall
performance in mice.

There has long been an interest in the role of stress in
the production of human diseased states, as at least some
of them are linked to suppression of the immune response.
Both humoral and cell-mediated immune responses are
affected, indicating that stress may have an adverse effect
on normal immune surveillance [33]. Control stress was
shown to suppress experimental paradigms of humoral
and cell mediated immune responses. When mice were
sensitized with SRBC, the humoral immune response was
clearly suppressed in restraint stress control group. OTRE
treatment (100 mg / kg, 200 mg / kg, p.o.) prevented the
anticipatory fall in antibody titres comparable to diazepam
control group. Also, Ayurveda records that Rasayanas have
the ability of protecting the body against external factors
that induce disease. This implied resistance against disease
may represent the modern concept of immunity [34]. Thus,
OTRE as a rasayana have been shown immunomodulatory
action, improving nonspecific immune reactivity [33].
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Activation of HPA axis during stress is a well-known
phenomenon. In response to stress, the
adrenocorticotropic hormone is released, which acts on
the adrenal cortex to stimulate the synthesis and release of
cortisol. Increase in plasma cortisol influences the
mobilization of stored fat and carbohydrate reserves,
which in turn increases the blood glucose level, total
proteins, cholesterol and triglycerides [35]. Pretreatment
with the OTRE significantly ameliorated the stress induced
variations in these biochemical levels indicating anti stress
activity.

Estimation of noradrenaline, dopamine and serotonin
level could help in elucidating the mechanism of action
behind the significant antistress activity shown by OTRE.
Acute stressful conditions activate monoaminergic system
leading to an increase in the extracellular levels of
noradrenaline, dopamine and serotonin in cortex and
hippocampus regions of brain [36,37]. The increased levels
of noradrenaline are short lived and are generally
terminated thereby decreasing in response. Some studies
reported increase level of brain noradrenaline in response
to various stressors [38]. While, some studies reported
reduction in brain noradrenaline level due to stress
[39,40]. The stressor such as immobilization induced
noradrenaline synthesis, positively correlated with activity
of hypothalamic pituitary adrenal axis (HPA) [41]. It is
possible that level of noradrenaline decreases because of
increased utilization of this neurotransmitter in brain
tissue during stress [40]. In the present study, brain
noradrenaline level was decrease in stress control mice.
Pretreatment with OTRE prevented this stress induced
reduction in brain noradrenaline level. Pretreatment with
diazepam also significantly increased the brain
noradrenaline as compared to stress control animals.

Level of brain dopamine in stress is reported by some
workers indicate decrease, increase or no change [42,43].
In the present study, increase of dopamine level in animal
subjected to stress was observed and pretreatment with
OTRE prevented the elevation of dopamine level.

was decreased in stress
condition in mice [44]. Pretreatment with OTRE
significantly prevented stress induced serotonin
alterations in mice. The results of the present study
showed that restraint stress, as a model of psychological
stress, caused alterations in the central neurotransmission
in mice. Treatment with diazepam also reported rise in
brain serotonin level in mice [45]. Similar results also
observed in the present study. Thus, neurotransmitter

Brain serotonine level
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changes results of present study supported by several
other studies [46,47].

The present investigation indicates that OTRE has
significant antistress activity as shown by its mitigating
effects on several acute stress induced biochemical, and
immunological perturbations, comparable to that of
diazepam, the conventional antistress agent. Thus, OTRE
treatment has been shown to prevent the effect of various
types of stress non-specifically by various mechanisms and
by increasing resistance against various types of stress.
Standard drug diazepam used in the present study is
reported to possess a nonspecific antistress activity in
experimental models.

Conclusion

In conclusion, our results provide evidence that the
seven days treatment with the 80% ethanolic extract of
Operculina terpethum roots shows antistress (adaptogenic)
activity in various acute stress models. The observed
antistress activity may be due to the prevention of
desensitization of both the peripheral and central
components of the hypothalamic-pituitary-adrenal axis
(HPA) and due to the non-specifically increased resistance
produced by the Operculina terpethum roots extract. This
study provides significant evidence of the medicinal and
traditional uses of Operculina terpethum root in stress
disorders.
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