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ABSTRACT:  

Introduction- Depression is a mental health condition with various symptoms including low energy, 

disrupted sleep, and suicidal ideation. Antidepressants have negative side effects and can cause drug 

interactions. Curcuma longa, a herbal extract, has shown potential in treating depression due to its 

antioxidant and anti-inflammatory properties. A study is planned to evaluate its antidepressant activity 

Objectives: To study the anti-depressant activity of Curcuma longa rhizome using animal models and 

to find out its mechanism of action 

Methods. Ethanolic extraction using soxhlet apparatus, tail suspension test and forced swimming test 

for evaluating antidepressant activity 

Results: Curcuma longa rhizome possess antidepressant property 

Conclusions: The study investigated the effectiveness of Curcuma longa rhizome in treating 

depression. Two doses of the ethanol extract were tested in mice, and their behaviour was assessed in 

various tests. The extract showed antidepressant action by increasing serotonin, norepinephrine, and 

dopamine levels in the brain and antagonizing the GABA receptor. No sleep-promoting compounds 

were found in the extract. 

1. Introduction 

Depression is a mental or emotional condition 

characterised by feelings of guilt or poor self-worth. 

Several of the following signs and symptoms are 

frequently present in someone who is depressed. 

Reduced energy and vigour, slowness of thought or 

activity, lack of appetite, diminished or lost capacity to 

enjoy routine activities, disrupted sleep, or insomnia. 

Suicide is a prominent cause of death in young people in 

India, with the risk being the highest for those between 

the ages of 15 and 19. Suicidal ideation and attempts in 

adolescents are significantly predicted by depression. 

Depression patients have a 25 times higher risk of suicide 

than non-depressed people. Antidepressant medications 

have a variety of adverse side effects and frequently 

cause drug interactions. The extract of rhizomes from 

Curcuma longa has been shown to have powerful 

antioxidant, anti-inflammatory, lipid-reducing, 

immunomodulatory and sedative properties (Kumar A et 

al., 2015). In the last few years, there has been increased 

growth in the field of herbal medicine research because 

of their lesser side effects, natural origin and promising 

results. This study is planned to evaluate the 

antidepressant activity of Curcuma longa. 

2. Objectives 

To study the anti-depressant activity of Curcuma longa 

rhizome using animal models and to find out its 

mechanism of action 

3. Methods 

The study was carried out from December 2020 to 

October 2022 at the Department of Pharmacology, 

Jawaharlal Nehru Medical College, Aligarh Muslim 

University, Aligarh. 

Plant material 

Curcuma longa rhizome was purchased from the local 

market in Aligarh. The specimen was submitted and 
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authenticated by Prof. M. Badruzzaman Siddiqui, 

Department of Botany, Aligarh Muslim University, 

Aligarh. Vide Voucher number -31006. Curcuma longa 

was shade dried and pulverised in an electric grinder. The 

powder obtained was extracted in ethanol. 

Preparation of plant extract (Pawar et al., 2015) 

Ethanolic extract of Curcuma longa rhizome 100 grams 

of finely powdered Curcuma longa rhizome was 

extracted in 400 ml absolute alcohol for 72 hours with 

the help of the Soxhlet apparatus. The extract obtained 

was collected in Petri dishes and air-dried for a week. 

The dried mass thus obtained was weighed and its yield 

was calculated, sealed with aluminium foils and then 

stored in a refrigerator for further experimental work 

Experimental animals 

1. Albino Wistar rats of either sex (150-250gm) 

2. Swiss albino mice of either sex (25-50gms) 

These animals were obtained from Central Animal 

House, JNMC, Aligarh Muslim University, Aligarh. The 

animals were housed in polypropylene cages bedded 

with paper strips in the Pharmacology section of Central 

Animal House. Cages were held tilted, covered with 

cloth, under a dark environment and rats were also 

deprived of food overnight for at least 8 hours before the 

experiment to induce depression which is based on well-

documented Time-dependent sensitisation (Antelman 

SM et al., 1997). The animal room was well-ventilated 

and maintained under standard conditions (Temperature 

27±3°C and 12-hour light/dark cycle) throughout the 

experimental period. All animals were fed with a 

standard pellet diet and water ad libitum. They were 

acclimatised to the laboratory conditions for one week 

prior to the Experiments. 

Approval for study 

The Institutional Animal Ethics Committee approved the 

study protocol (IAEC) on 03.12.2020 (Registration No. 

401/GO/Re/S/2001/CPCSEA dated 28-11-2020). All 

animal experiments were carried out as per the rules and 

regulations of CPCSEA (Committee for the Purpose of 

Control and Supervision of Experiments on Animals) 

under the “Guidelines for Care and Use of Animals in 

Scientific Research”. 

 

Chemicals used 

1. Imipramine (Torrent) 

2. Distilled water 

3. Ethanol 

4. Normal saline 

The solvent and other chemicals used were of analytical 

grades manufactured by Merck Laboratories (Mumbai, 

India), BDH Laboratories (Mumbai, India), and CDH 

Laboratories (New Delhi, India). 

Instruments used 

1. Soxhlet extraction apparatus 

2. Electronic balance 

3. Weighing balance 

4. Test tubes and test tube stand 

Experimental design 

Acute toxicity testing (Yu ZF et al., 2002; Sahebrao KR 

et al., 2014) 

Doses of 140 mg/kg and 560 mg/kg were determined 

according to previous studies 

Grouping of Animals 

Animals were divided into 20 groups of 5 animals each 

(n=5), consisting of a normal control group, a positive 

control group and 2 test groups in each study model. 

Fresh animals were taken for each group in each 

screening method. 

Screening of antidepressant activity 

Tail suspension test (Stera L, et al., 1985). 

Mice were treated with Standard drug /Vehicle/ CL 

extracts for 7 days. The test was carried out on the 7th 

day, 1 hour after drug/vehicle/CL extracts were 

administered. Mice were suspended by woollen thread 

secured with adhesive tape placed approximately 1 cm 

from the tip of the tail. The duration of immobility was 

recorded for a period of 6 mins. Mice were considered 

immobile when they hung passively and completely 

motionless. Intermittent periods of immobility during 5 

mins time period were recorded and their sum showed 

the total period of immobility 
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Forced swimming test (Vogel, H et al., 2002). 

Rats were brought to the laboratory at least one day 

before the experiment and were housed separately in 

cages with free access to food and water. Naive rats were 

individually forced to swim inside a vertical Plexiglas 

cylinder (height: 40 cm; diameter: 18 cm, containing 15 

cm of water maintained at 25°C). Rats placed in the 

cylinders for the first time were initially highly active, 

vigorously swimming in circles, trying to climb the wall 

or diving to the bottom. After 2–3 min activity began to 

subside and to be interspersed with phases of immobility 

or floating of increasing length. After 5–6 min 

immobility reached a plateau where the rats remained 

immobile for approximately 80%. After 15 min in the 

water, the rats were removed and allowed to dry in a 

heated enclosure (32 °C) before being returned to their 

home cages. They were again placed in the cylinder 24 h 

later and the total duration of immobility was measured 

during a 5 min test. Floating behaviour during this 5 min 

period was reproducible in different groups of rats. An 

animal was judged to be immobile whenever it remained 

floating passively in the water in a slightly hunched but 

upright position, its nose just above the surface. Test 

drugs or standards were administered one hour prior to 

testing. 

       Open Field Behaviour (Santosh P et al., 2014) 

This test utilises behavioural changes in rodents exposed 

to novel environments and was used to confirm that the 

observed antidepressant effect is not due to stimulation 

of general motor activity such as sound and light. The 

open field test was carried out on the dark grey floor 

subdivided into 16 equal parts in a wooden box. Each 

square and the central square were 18cm×18cm in 

dimension. Respective treatment was given to the 

animals and 30 min later, the animals were individually 

placed in the corner square of the open field. 

The following parameters were observed for 5 min. 

• Activity in the centre (number of times central square 

crossed) 

• Spontaneous Ambulation 

• Number of Rearings 

Statistical Analysis 

Values were expressed as Mean ± SEM. Statistical 

significance was calculated by paired Student's t-test; 

one-way ANOVA followed by post hoc Tukey HSD 

comparison test using SPSS-23 software. P<0.05 was 

considered to be statistically significant. 

4. Results 

Plant extracts 

The ethanolic extract of Curcuma longa rhizome was 

prepared by soxhlet extraction using ethanol 

TABLE 1.1: Yield and Characteristics of Ethanolic     

and Aqueous extract of Curcuma longa rhizome extract 

 

                              Table 1.1 

Acute toxicity studies 

Dose of 140 mg/kg and 560 mg/kg were determined 

according to previous studies (Yu ZF et al., 2002; 

Sahebrao KR et al., 2014). 

Effect of Curcuma longa rhizome ethanolic extracts in 

tail suspension test 

Tail suspension test was used to assess the antidepressant 

activity of Curcuma longa rhizome in mice. Values are 

expressed as mean±SEM 

TABLE 1.2: Effect of ethanolic extract of Curcuma 

longa on immobility time in tail suspension test 

 

Table 1.2 

EECL: Ethanolic extract of Curcuma longa rhizome, n = 

5 mice in each group. *p<0.05, ** - p <0.01, *** - p 

<0.001, Level of significance compared to the normal 

control group. Immobility time was significantly 

decreased (p <0.001) in the positive control group 

compared to normal control group. A significant 

decrease in Immobility time was noted in EECL 140 

Extract % yield Characteristics 

 
Ethanolic 

 
7.69% 

 
Yellowish 

brown 
semi-solid mass 

 

GROUPS IMMOBILITY TIME (seconds) 

Mean±SEM 

Normal control 10 ml/kg 192.125 ± 2.65 

Positive control 15mg/kg 87.875 ± 3.26*** 

EECL 140 mg/kg 153.125 ± 2.85*** 

EECL 560 mg/kg 114.875 ± 3.95*** 
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mg/kg (p<0.001) and EECL 560 mg/kg (p<0.001) 

received groups. 

 

Fig 1.1 

 

Fig 1.2 

Fig 1.1 and Fig 1.2: Showing the Immobility time in 

Normal Control, Positive Control and EECL treated 

groups (n = 5 mice in each group. *p<0.05, ** - p <0.01, 

*** - p <0,001, Level of significance compared to normal 

control group) 

 

Fig 1.3 

 

Fig 1.4 

Fig 1.3 and Fig 1.4: Showing Comparison of Immobility 

time in Normal Control, Positive Control and EECL 

treated groups from Day 1 to Day 15. 

Effect of Curcuma longa rhizome ethanolic extracts in 

forced swimming test 

Forced swimming test was used to assess the 

antidepressant activity of Curcuma longa rhizome in 

rats. Values are expressed as Mean±SEM 

TABLE 1.3: Effect Of Ethanolic Extract of Curcuma 

longa on Immobility Time in Forced Swimming Test 

 

Table 1.3 

EECL: Ethanolic extract of Curcuma longa rhizome, n = 

5 rats in each group. *p<0.05, **- p <0.01, *** - p 

<0,001, Level of significance compared to the normal 

control group. Immobility time was significantly 

decreased (p <0.001) in the positive control group 

compared to normal control group. A significant 

decrease in Immobility time was noted in EECL 560 

mg/kg (p<0.01) received group. No significant decrease 

in Immobility time was noted in EECL 140 mg/kg 

received group. 

 

Fig 1.5 

 

Fig 1.6 

GROUPS IMMOBILITY TIME(seconds) 

Mean±SEM 

Normal control 10 ml/kg 123.625 ± 6.90 

Positive control 15mg/kg 56.125 ± 5.27*** 

EECL 140 mg/kg 114.25 ± 5.80 

EECL 560 mg/kg 86.32 ± 5.57** 
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Fig 1.5 and Fig 1.6: Showing the Immobility time in 

Normal Control, Positive Control and EECL treated 

groups (n = 5 rats in each group. *p<0.05, ** - p <0.01, 

*** - p <0,001, Level of significance compared to normal 

control group) 

 

Fig 1.7 

 

Fig 1.8 

Fig 1.7 and Fig 1.8: Showing Comparison of Immobility 

time in Normal Control, Positive Control and EECL 

treated groups from Day 1 to Day 15 

Effect of Curcuma longa rhizome ethanolic extracts 

in Open field test 

Open field behaviour test was used to assess the 

antidepressant activity of Curcuma longa rhizome in 

rats. Values are expressed as mean±SEM 

TABLE 1.4: Effect of Ethanolic Extract of Curcuma 

longa on Open Field Behaviour Test 

 

Table 1.4 

EECL: Ethanolic extract of Curcuma longa rhizome, n = 

5 rats in each group. *p<0.05, **- p <0.01, *** - p 

<0,001, Level of significance compared to the normal 

control group. Activity in the centre was significantly 

increased (p <0.001) in the positive control group 

compared to the normal control group. A significant 

increase in Activity in the centre was noted in EECL 140 

mg/kg (p<0.001) and EECL 560 mg/kg (p<0.001) 

received groups. 

Spontaneous Ambulation was significantly decreased (p 

<0.001) in the positive control group compared to normal 

control group. A significant decrease in Spontaneous 

Ambulation was noted in EECL 560 mg/kg (p<0.01) 

received groups. No significant decrease in Spontaneous 

Ambulation was noted in EECL 140 mg/kg received 

groups. 

The number of rearing was significantly increased (p 

<0.001) in the positive control group compared to the 

normal control group. A significant increase in Number 

of rearing was noted in EECL 560 mg/kg (p<0.001) 

received groups. No significant increase in the Number 

of rearing was noted in EECL 140 mg/kg received 

groups. 

 

Fig 1.9 

 

Fig 1.10 

GROUPS ACTIVITY IN 

CENTRE 

(Centra l squares 

crossed) 

 

SPONTANEOUS 

AMBULATION 

(Peripheral 

squares crossed) 

NUMBER 

OF 

REARINGS 

Normal control 

10 ml/kg 

22 42 3 

Positive control 

15mg/kg 

106*** 17*** 30*** 

EECL 140 mg/kg 50*** 35 10 

EECL 560 mg/kg 96*** 26** 18*** 
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Fig 1.9 and Fig 1.10: Showing the Number of Activity in 

the Centre square in Normal Control, Positive Control 

and EECL treated groups (n = 5 rats in each group. 

*p<0.05, ** - p <0.01, *** - p <0,001, Level of 

significance compared to normal control group) 

 

Fig 1.11 

 

Fig 1.12 

Fig 1.11 and Fig 1.12: Showing Comparison of Number 

of Activity in Centre square in Normal Control, Positive 

Control and EECL treated groups from Day 1 to Day 13 

 

Fig 1.13 

 

Fig 1.14 

Fig 1.13 and Fig1.14: Showing the Spontaneous 

Ambulation in Normal Control, Positive Control and 

EECL treated groups (n = 5 rats in each group. *p<0.05, 

** - p <0.01, *** - p <0,001, Level of significance 

compared to normal control group) 

 

Fig 1.15 

 

Fig 1.16 

Fig 1.15 and Fig 1.16: Showing Comparison of 

Spontaneous Ambulation in Normal Control, Positive 

Control and EECL treated groups from Day 1 to Day 13 
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Fig 1.17 

 

Fig 1.18 

Fig 1.17 and Fig 1.18: Showing the Number of Rearings 

in Normal Control, Positive Control and EECL treated 

groups (n = 5 rats in each group. *p<0.05, ** - p <0.01, 

*** - p <0,001, Level of significance compared to normal 

control group) 

 

 

Fig 1.19 

 

 

Fig 1.20 

Fig 1.19 and Fig 1.20: Showing Comparison of Number 

of Rearing in Normal Control, Positive Control and 

EECL treated groups from Day 1 to Day 13 

5. Discussion 

Depression is a highly prevalent psychiatric illness 

worldwide, and according to recent studies, its 

prevalence is expected to rise. The severity of depressive 

symptoms varies from person to person and is subjective. 

It affects all age groups, including teenagers, adults, and 

the elderly of both sexes. As a result, the disease must be 

treated effectively and quickly. Some signs of 

depression, such as guilt and suicidality, are challenging 

to replicate in animals (Krishnan V et al., 2008). Since 

there are many different etiologies for human depression, 

animal models of depression do not pathologically mirror 

human depression. In contrast, animals develop the 

human symptom profile and have a more complete 

understanding of the human condition. SSRIs and MAO 

inhibitors are the most commonly prescribed 

antidepressants. Imipramine is one of the widely used 

antidepressant agents used in this study as a positive 

control group. The tail suspension test is an extensively 

used behaviour model. It has higher sensitivity and 

predictability. It is also a well-established model for 

drugs acting through SERT. The Tail Suspension Test 

(TST) is a behavioural despair test used to assess the 

antidepressant activity of drugs in rodents. The test 

involves suspending mice by their tails, leading to 

immobility, and recording the duration of immobility. In 

this study, the ethanolic extract of Curcuma longa 

showed significant antidepressant activity at doses of 140 

mg/kg and 560 mg/kg, as evidenced by a decrease in the 

duration of immobility. The positive control group 

treated with Imipramine showed the maximum decrease 
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in immobility duration. The forced swimming test (FST) 

is a widely used screening test to evaluate the 

antidepressant effects of agents. The test is based on the 

observation that animals become immobile when placed 

in a confined water-filled space. The immobility reflects 

either a failure of persistence in escape-directed 

behaviour or a compromised ability to cope with stressful 

stimuli. In a study on the ethanolic extract of Curcuma 

longa, it was found that a dose-dependent effect was seen 

in the duration of immobility in rats. Imipramine 

(15mg/kg) treated rats showed a decrease in immobility 

duration (p<0.001). The ethanolic extract at a dose of 560 

mg/kg also decreased immobility duration significantly 

(p<0.01), while the 140 mg/kg dose did not show a 

significant effect. The extract decreased depression by 

decreasing serum corticosterone levels and increasing 

serotonin (5-HT), norepinephrine (NE), and dopamine 

(DA) levels in the brain. Within depressive animals, 

several interacting molecular changes mimic those in 

humans (Hill et al., 2012). Overuse of reserpine can 

deplete monoamines and induce depression in patients 

and animals (Belmaker, R.H. et al., 2008). Gamma amino 

butyric acid (GABA) is an inhibitory amino acid 

neurotransmitter whose reduction has been observed in 

the ventral hippocampus and frontal cortex of animals 

with depression. Glutamate is an excitatory amino acid 

neurotransmitter (the glutamate level in the brains of 

animals with depression was found to have increased 

within 24 h and decreased over the next four weeks). A 

reduced concentration of synaptic vesicle protein 

vesicular glutamate transporter-1 (VGLUT-1) in the 

CA1 region of the hippocampus was detected. 

Corticotropin-releasing hormone (CRH) and (a low level 

of BDNF are crucial parameters in the animal depression 

modelling process (Hashimoto K et al., 2004). 

Furthermore, oxidative stress and inflammatory pathway 

abnormalities are two important components of 

depression (Maes, M. et al., 2011). The open field test is 

a commonly used measure of exploratory behaviour and 

general activity in mice and rats, which can assess 

locomotion, exploration, anxiety, depression, and 

emotionality. The test is also used to evaluate the effects 

of compounds, including their sedative, toxic, or 

stimulant properties. In a study comparing the 

antidepressant effects of Ethanolic extract of Curcuma 

longa (EECL) and Imipramine in rats, the EECL-treated 

groups demonstrated a significant increase in the number 

of activities in the center squares, but no significant 

decrease in spontaneous ambulation or increase in the 

number of rearings compared to the Imipramine-treated 

group. However, the EECL-treated group at a dose of 

560 mg/kg demonstrated a better antidepressant effect 

than the EECL 140 mg/kg and Normal control treated 

groups, as it significantly increased the activity in the 

center squares, increased the number of rearings, and 

significantly reduced spontaneous ambulation. The 

Positive control and EECL 560 mg/kg treated groups also 

demonstrated an overall increase in the number of 

rearings throughout the study duration. These 

observations suggest that EECL at a dose of 560 mg/kg 

has more potential than the lower dose and Normal 

control to modulate Dopaminergic transmission in the 

striatum by Nicotinic Acetylcholine Receptors (nAChR) 

and exhibit antidepressant effects. 

References 

1. Abdel-Hafez SM, Hathout RM, Sammour OA. 

Attempts to enhance the anti-cancer activity of 

curcumin as a magical oncological agent using 

transdermal delivery. Advances in Traditional 

Medicine. 2021 Mar;21(1):15-29. 

2. Abelaira HM, Réus GZ, Quevedo J. Animal models 

as tools to study the pathophysiology of depression. 

Brazilian Journal of Psychiatry. 2013;35:S112-20. 

3. Adamczak A, Ożarowski M, Karpiński TM. 

Curcumin is a natural antimicrobial agent with 

strain-specific activity. Pharmaceuticals. 2020 Jul 

16;13(7):153. 

4. Akram M, Shahab-Uddin AA, Usmanghani K, 

Hannan A, Mohiuddin E, Asif M. Curcuma longa 

and curcumin: a review article. Rom J Biol Plant 

Biol. 2010;55:65–70. 

5. Alvano, S. and Zieher, L. (2020) "An updated 

classification of antidepressants: A proposal to 

simplify treatment", Personalized Medicine in 

Psychiatry, 19-20, p. 100042. DOI: 

10.1016/j.pmip.2019.04.002 

6. Anderson RJ, Freedland KE, Clouse RE, Lustman 

PJ. The prevalence of comorbid depression in 

adults with diabetes: a meta-analysis. Diabetes care. 

2001 Jun 1;24(6):1069-78. 

7. Anstett RE, Poole SR. Depressive equivalents in 

adults. American Family Physician. 1982 Mar 

1;25(3):151-6. 

8. Arborelius L, Owens MJ, Plotsky PM, Nemeroff 

CB. The role of corticotropin-releasing factor in 

http://www.jchr.org/


 
 

 

774 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(4), 766-780 | ISSN:2251-6727 

depression and anxiety disorders. The Journal of 

endocrinology. 1999 Jan 1;160(1):1-2. 

9. Arora RB. Development of Unani drugs from 

herbal sources and the role of elements in their 

mechanism of action. New Delhi: Hamdard 

National Foundation; 1985. 

10. Bagby RM, Ryder AG, Schuller DR, Marshall MB. 

The Hamilton Depression Rating Scale: has the 

gold standard become a lead weight? American 

Journal of Psychiatry. 2004 Dec 1;161(12):2163-

77. 

11. Bains N, Abdijadid S. Major Depressive Disorder. 

[Updated 2022 Jun 1]. In: StatPearls [Internet]. 

Treasure Island (FL): StatPearls Publishing; 2022 

Jan-. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK559078/ 

12. Baldessarini, R., Tondo, L., Pinna, M., Nuñez, N., 

& Vázquez, G. (2019). Suicidal risk factors in 

major affective disorders. British Journal of 

Psychiatry, 215(4), 621-626. 

doi:10.1192/bjp.2019.167 

13. Bennabi D, Vandel P, Papaxanthis C, Pozzo T, 

Haffen E. Psychomotor retardation in depression: a 

systematic review of diagnostic, pathophysiologic, 

and therapeutic implications. BioMed research 

international. 2013 Oct 30;2013. 

14. Billings, A. C., & Moos, R. H. (1982). Psychosocial 

theory and research on depression: An integrative 

framework and review. Clinical Psychology 

Review, 2(2), 213-237. 

https://doi.org/10.1016/0272-7358(82)90013-7 

15. Blier P, De Montigny C. Modification of 5‐HT 

neuron properties by sustained administration of the 

5‐HT1A agonist gepirone: electrophysiological 

studies in the rat brain. Synapse. 1987;1(5):470-80. 

16. Brådvik, L. (2018). Suicide Risk and Mental 

Disorders. International Journal of Environmental 

Research and Public Health, 15(9). 

https://doi.org/10.3390/ijerph15092028 

17. Briley M, Moret C. Neurobiological mechanisms 

involved in antidepressant therapies. Clinical 

Neuropharmacology. 1993 Oct. 

18. Brown RP, Sweeney J, Loutsch E, Kocsis J, 

Frances A. Involutional melancholia revisited. The 

American journal of psychiatry. 1984 Jan. 

19. Celikyurt IK, Mutlu O, Ulak G. Serotonin 

noradrenaline reuptake inhibitors (SNRIs). 

InEffects of Antidepressants 2012 Jun 29. 

IntechOpen. 

20. Chanda S, Ramachandra TV. Phytochemical and 

pharmacological importance of turmeric (Curcuma 

longa): A review. Research & Reviews: A Journal 

of Pharmacology. 2019;9(1):16-23 

21. Chand SP, Arif H. Depression. [Updated 2022 Jul 

18]. In: StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing; 2022 Jan-. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK430847/ 

22. Cheetham SC, Crompton MR, Katona CL, Horton 

RW. Brain 5-HT1 binding sites in depressed 

suicides. Psychopharmacology. 1990 

Dec;102(4):544-8. 

23. Chrousos GP, Katzung B, Trevor A. Basic and 

clinical pharmacology. Adrenocorticosteroids & 

Adrenocortical Antagonists, 13th ed.; McGraw-Hill 

Medical: New York, NY, USA. 2015. 

24. Cohen JD, Blum KI. Reward and decision. Neuron. 

2002 Oct 10;36(2):193-8. 

25. Cole MG, Dendukuri N. Risk factors for depression 

among elderly community subjects: a systematic 

review and meta-analysis. Am J Psychiatry. 2003 

Jun;160(6):1147-56. DOI: 

10.1176/appi.ajp.160.6.1147. PMID: 12777274. 

26. Connell AM, Stormshak E, Dishion T, Fosco G, 

Van Ryzin M. The Family Check-Up and 

adolescent depression: An examination of 

treatment responders and non-responders. 

Prevention Science. 2018 Feb;19(1):16-26. 

27. Cowen PJ. Serotonin and depression: 

pathophysiological mechanism or marketing myth? 

Trends in Pharmacological Sciences. 2008 Sep 

1;29(9):433-6. 

28. Dahlström A, Fuxe K. Localization of monoamines 

in the lower brain stem. Experientia. 1964 

Jul;20(7):398-9. 

29. Danon A, Chen Z. Binding of imipramine to plasma 

proteins: Effect of hyperlipoproteinemia. Clinical 

Pharmacology & Therapeutics. 1979 

Mar;25(3):316-21. 

30. DeBattista C (2021). Antidepressant agents. 

Katzung B.G., & Vanderah T.W.(Eds.), Basic & 

Clinical Pharmacology, 15e. McGraw Hill. 

31. Delaloye S, Holtzheimer PE. Deep brain 

stimulation in the treatment of depression. 

Dialogues in clinical neuroscience. 2022 Apr 1. 

http://www.jchr.org/


 
 

 

775 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(4), 766-780 | ISSN:2251-6727 

32. Delgado, P.L., Charney, D.S., Price, L.H., 

Aghajanian, G.K., Landis, H. and Heninger, G.R., 

1990. Serotonin function and the mechanism of 

antidepressant action: reversal of antidepressant-

induced remission by rapid depletion of plasma 

tryptophan. Archives of general psychiatry, 47(5), 

pp.411-418. 

33. Desai KM, Bhavsar VH, Dhumal VR, Kelkar VV. 

IRCS Med Sci 1983;11:516-7 

34. Diehl DJ, Gershon S. The role of dopamine in mood 

disorders. Comprehensive psychiatry. 1992 Mar 

1;33(2):115-20. 

35. Dubé B, Benton T, Cruess DG, Evans DL. 

Neuropsychiatric manifestations of HIV infection 

and AIDS. Journal of Psychiatry and Neuroscience. 

2005 Jul 1;30(4):237-46. 

36. Duncan LE, Hutchison KE, Carey G, Craighead 

WE. Variation in the brain-derived neurotrophic 

factor (BDNF) gene is associated with symptoms of 

depression. Journal of affective disorders. 2009 

May 1;115(1-2):215-9. 

37. Eitan R, Lerer B. Nonpharmacological, somatic 

treatments of depression: electroconvulsive therapy 

and novel brain stimulation modalities. Dialogues 

in clinical neuroscience. 2022 Apr 1. 

38. Elmansi AM, El-Karef AA, El-Shishtawy MM, 

Eissa LA. Hepatoprotective effect of curcumin on 

hepatocellular carcinoma through autophagic and 

apoptotic pathways. Annals of hepatology. 2017 

Nov 6;16(4):607-18. 

39. Espejo EF, Serrano MI, Caillé S, Stinus L. 

Behavioral expression of opiate withdrawal is 

altered after prefrontal cortical dopamine depletion 

in rats: monoaminergic correlates. 

Neuropsychopharmacology. 2001 Aug 

1;25(2):204-12. 

40. Evans-Lacko S, Aguilar-Gaxiola S, Al-Hamzawi 

A, et al. Socio-economic variations in the mental 

health treatment gap for people with anxiety, mood, 

and substance use disorders: results from the WHO 

World Mental Health (WMH) surveys. Psychol 

Med. 2018;48(9):1560-1571. 

41. Fadus MC, Lau C, Bikhchandani J, Lynch HT. 

Curcumin: An age-old anti-inflammatory and anti-

neoplastic agent. Journal of traditional and 

complementary medicine. 2017 Jul 1;7(3):339-46. 

42. Fantino B, Moore N. The self-reported 

Montgomery-Åsberg depression rating scale is a 

useful evaluative tool in major depressive disorder. 

BMC psychiatry. 2009 Dec;9(1):1-6. 

43. Fayez R, Gupta V. Imipramine. InStatPearls 

[Internet] 2021 Nov 20. StatPearls Publishing 

44. Feldman E, Winograd SM. Diagnosis, Treatment, 

and Management of Depression: The Role of the 

Primary Care Provider. Primary Care Reports. 

2021;27(1). 

45. Forneris CA, Nussbaumer‐Streit B, Morgan LC, 

Greenblatt A, Van Noord MG, Gaynes BN, 

Wipplinger J, Lux LJ, Winkler D, Gartlehner G. 

Psychological therapies for preventing seasonal 

affective disorder. Cochrane Database of 

Systematic Reviews. 2019(5). 

46. Fuloria S, Mehta J, Chandel A, Sekar M, Rani NN, 

Begum MY, Subramaniyan V, Chidambaram K, 

Thangavelu L, Nordin R, Wu YS. A comprehensive 

review on the therapeutic potential of Curcuma 

longa Linn. in relation to its major active 

constituent curcumin. Frontiers in Pharmacology. 

2022;13. 

47. Ghaedrahmati, M., Kazemi, A., Kheirabadi, G., 

Ebrahimi, A., & Bahrami, M. (2017). Postpartum 

depression risk factors: A narrative review. Journal 

of Education and Health Promotion, 6. 

https://doi.org/10.4103/jehp.jehp_9_16 

48. Gillman PK. Tricyclic antidepressant 

pharmacology and therapeutic drug interactions 

updated. British journal of pharmacology. 2007 

Jul;151(6):737-48. 

49. Goldberg, J. S., & Pollard, D. A. (2014). Revisiting 

the Monoamine Hypothesis of Depression: A New 

Perspective. Perspectives in Medicinal Chemistry. 

https://doi.org/10.4137/PMC.S11375 

50. Goldstein, D.J., Potter, W.Z., Ciraulo, D.A., 

Shader, R.I. (2011). Biological Theories of 

Depression and Implications for Current and New 

Treatments. In: Ciraulo, D., Shader, R. (eds) 

Pharmacotherapy of Depression. Humana Press, 

Totowa, NJ. https://doi.org/10.1007/978-1-60327-

435-7_1 

51. Graeff FG, Guimarães FS, De Andrade TG, Deakin 

JF. Role of 5-HT in stress, anxiety, and depression. 

Pharmacology Biochemistry and Behavior. 1996 

May 1;54(1):129-41. 

52. Grover, S., Dutt, A., & Avasthi, A. (2010). An 

overview of Indian research in depression. Indian 

http://www.jchr.org/


 
 

 

776 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(4), 766-780 | ISSN:2251-6727 

Journal of Psychiatry, 52(Suppl1), S178. 

https://doi.org/10.4103/0019-5545.69231 

53. Gupta, SK. Drug Screening Methods: Preclinical 

Evaluation of New Drugs. India: Jaypee Brothers 

Medical Publishers Pvt. Limited, 2008 

54. Gupta A, Mahajan S, Sharma R. Evaluation of 

antimicrobial activity of Curcuma longa rhizome 

extract against Staphylococcus aureus. 

Biotechnology reports. 2015 Jun 1;6:51-5. 

55. Gupta RK. Major depression: an illness with 

objective physical signs. The World Journal of 

Biological Psychiatry. 2009 Jan 1;10(3):196-201. 

56. Haddjeri N, Blier P, de Montigny C. Long-term 

antidepressant treatments result in a tonic activation 

of forebrain 5-HT1A receptors. Journal of 

Neuroscience. 1998 Dec 1;18(23):10150-6. 

57. Harrow M, Fichtner CG, Grossman LS, Yonan CA, 

Sands J. Neuroleptic depression in schizophrenia. 

Biological psychiatry. 1991 Oct 15;30(8):845-8. 

58. Hemingway H, Marmot M. Evidence-based 

cardiology: psychosocial factors in the aetiology 

and prognosis of coronary heart disease: a 

systematic review of prospective cohort studies. 

BMJ: British Medical Journal. 1999 May 

5;318(7196):1460. 

59. Henry R. Kranzler, Neil R. Liebowitz, Anxiety and 

Depression in Substance Abuse: Clinical 

Implications, Medical Clinics of North America, 

Volume 72, Issue 4,1988, Pages 867-885, ISSN 

0025-7125 

60. Herman KC, Ostrander R. The effects of attention 

problems on depression: Developmental, academic, 

and cognitive pathways. School Psychology 

Quarterly. 2007 Dec;22(4):483. 

61. Hewlings SJ, Kalman DS. Curcumin: A review of 

its effects on human health. Foods. 2017 Oct 

22;6(10):92. 

62. Hewlings SJ, Kalman DS. Curcumin: A review of 

its effects on human health. Foods. 2017 Oct 

22;6(10):92. 

63. H P Rang, J M Ritter, R J Flower, G Henderson. 

Rang and Dale’s Pharmacology. 8th ed. Churchill: 

Elsevier; 2016. 571 p 

64. Hrdina PD, Demeter E, Vu TB, Sótónyi P, 

Palkovits M. 5-HT uptake sites and 5-HT2 

receptors in the brain of antidepressant-free suicide 

victims/depressives: increase in 5-HT2 sites in 

cortex and amygdala.Brain research. 1993 Jun 

18;614(1-2):37-44. 

65. http://go.drugbank.com/drugs/DB00458 

66. https://www.itis.gov/servlet/SingleRpt/SingleRpt?

search_topic=TSN&search_value=42394#null 

67. https://www.ncbi.nlm.nih.gov/Taxonomy/Browser

/wwwtax.cgi?id=136217 

68. Ikpeama A, Onwuka GI, Nwankwo C. Nutritional 

composition of Turmeric (Curcuma longa) and its 

antimicrobial properties. International Journal of 

Scientific and Engineering Research. 

2014;5(10):1085-9 

69. Imipramine: Uses, Interactions, Mechanism of 

Action | DrugBank Online (2022). Available at: 

https://go.drugbank.com/drugs/DB0045 

70. Imipramine (2022). Available at: 

https://pubchem.ncbi.nlm.nih.gov/compound/Imip

ramine 

71. Institute of Health Metrics and Evaluation. Global 

Health Data Exchange (GHDx). 

http://ghdx.healthdata.org/gbd-results-

tool?params=gbd-api-2019-

permalink/d780dffbe8a381b25e1416884959e88b 

(Accessed 1 May 2021). 

72. Jacobsen, J.P., Medvedev, I.O. and Caron, M.G., 

2012. The 5-HT deficiency theory of depression: 

perspectives from a naturalistic 5-HT deficiency 

model, the tryptophan hydroxylase 2 Arg 439 His 

knockin mouse. Philosophical Transactions of the 

Royal Society B: Biological Sciences, 367(1601), 

pp.2444-2459. 

73. Jimerson DC. Neurotransmitter hypothesis of 

depression: Research update. Psychiatric Clinics of 

North America. 1984 Sep. 

74. John D. Preston, John H. O’Neal, Mary C. Talaga. 

Handbook of Clinical Psychopharmacology for 

Therapists.3rd ed. Oakland: New Harbinger 

Publications; 2006. 79-80p. 

75. Karamalakova YD, Nikolova GD, Georgiev TK, 

Gadjeva VG, Tolekova AN. Hepatoprotective 

properties of Curcuma longa L. extract in 

bleomycin-induced chronic hepatotoxicity. Drug 

discoveries & therapeutics. 2019 Feb 28;13(1):9-

16. 

76. Keller MB, Hirschfeld RM, Hanks D. Double 

depression: a distinctive subtype of unipolar 

depression. Journal of affective disorders. 1997 

Aug 1;45(1-2):65-73. 

http://www.jchr.org/


 
 

 

777 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(4), 766-780 | ISSN:2251-6727 

77. Khezri K, Saeedi M, Mohammad Amini H, 

Zakaryaei AS. A comprehensive review of the 

therapeutic potential of curcumin 

nanoformulations. Phytotherapy Research. 2021 

Oct;35(10):5527-63. 

78. Kim KJ, Yu HH, Cha JD, Seo SJ, Choi NY, You 

YO. Antibacterial activity of Curcuma longa L. 

against methicillin‐resistant Staphylococcus 

aureus. Phytotherapy Research: An International 

Journal Devoted to Pharmacological and 

Toxicological Evaluation of Natural Product 

Derivatives. 2005 Jul;19(7):599-604. 

79. Kong, L & Qian, Mingrong & Hu, H & Xu, S & Yu, 

L & Jiang, H & shuqing, chen & Zeng, Su. (2012). 

Comparison of catalytical activity and 

stereoselectivity between the recombinant human 

cytochrome P450 2D6.1 and 2D6.10. Die 

Pharmazie. 67. 440-7. 10.1691/ph.2012.1128. 

80. Kranzler, H. R., & Liebowitz, N. R. (1988). 

Anxiety and Depression in Substance Abuse: 

Clinical Implications. Medical Clinics of North 

America, 72(4), 867-885. 

https://doi.org/10.1016/S0025-7125(16)30749-0 

81. Kulkarni SK, Bhutani MK, Bishnoi M. 

Antidepressant activity of curcumin: involvement 

of serotonin and dopamine system. 

Psychopharmacology. 2008 Dec;201(3):435-42. 

82. Kumar A, Chetia H, Sharma S, Kabiraj D, Talukdar 

NC, Bora U. Curcumin resource database. 

Database. 2015 Jan 1;2015. 

83. Kuper H, Marmot M, Hemingway H. Systematic 

review of prospective cohort studies of 

psychosocial factors in the aetiology and prognosis 

of coronary heart disease. seminars in vascular 

medicine 2002 (Vol. 2, No. 03, pp. 267-314) 

84. Lal J. Turmeric, curcumin and our life: a review. 

Bull. Environ. Pharmacol. Life Sci. 2012 Jun 

7;1(7):11-7 

85. Langlieb, Alan M. MD, MPH, MBA; DePaulo, J 

Raymond Jr. MD. Etiology of Depression and 

Implications on Work Environment. Journal of 

Occupational and Environmental Medicine: April 

2008 - Volume 50 - Issue 4 - p 391-395 doi: 

10.1097/JOM.0b013e31816fca08 

86. Leonard BE. Evidence for a biochemical lesion in 

depression. The Journal of clinical psychiatry. 2000 

Mar 31;61(suppl 6):6791. 

87. Levy JC, Deykin EY. Suicidality, depression, and 

substance abuse in adolescence. The American 

journal of psychiatry. 1989 Nov. 

88. Li, Y., Aggen, S., Shi, S., Gao, J., Li, Y., Tao, M., 

Zhang, K., Wang, X., Gao, C., Yang, L., Liu, Y., 

Li, K., Shi, J., Wang, G., Liu, L., Zhang, J., Du, B., 

Jiang, G., Shen, J., . . . Kendler, K. S. (2014). The 

structure of the symptoms of major depression: an 

exploratory and confirmatory factor analysis in 

depressed Han Chinese women. Psychological 

Medicine, 44(7), 1391-1401. 

89. Liju VB, Jeena K, Kuttan R. An evaluation of 

antioxidant, anti-inflammatory, and antinociceptive 

activities of essential oil from Curcuma longa L. 

Indian J Pharmacol. 2011;43:526 

90. Lv H, Zhao YH, Chen JG, Wang DY, Chen H. 

Vagus nerve stimulation for depression: a 

systematic review. Frontiers in psychology. 2019 

Jan 31;10:64. 

91. M.S Bhatia, Tushar Jagawat. Differential diagnosis 

of mental health disorders New Delhi: CBS 

publishers & distributors private limited; 2012. 

179p 

92. Madhu K, Chanda K, Saji M. Safety and efficacy of 

Curcuma longa extract in the treatment of painful 

knee osteoarthritis: a randomized placebo-

controlled 

trial.Inflammopharmacology.2013;21:129–136. 

93. Manji HK, Drevets WC, Charney DS. The cellular 

neurobiology of depression. Nature medicine. 2001 

May;7(5):541-7. 

94. Markowitz JC, Weissman MM. Interpersonal 

psychotherapy: principles and applications. World 

Psychiatry. 2004 Oct;3(3):136. 

95. Mazure, C. M. (1998). Life stressors as risk factors 

in depression. Clinical Psychology: Science and 

Practice, 5(3),  291–

313.https://doi.org/10.1111/j.1468-

2850.1998.tb00151.x 

96. McAllister TW. Apathy. seminars in clinical 

neuropsychiatry 2000 Oct 1 (Vol. 5, No. 4, pp. 275-

282). 

97. McIntosh, A. M., Sullivan, P. F., & Lewis, C. M. 

(2019). Uncovering the Genetic Architecture of 

Major Depression. Neuron, 102(1), 91-103. 

98. Menon VP, Sudheer AR. Antioxidant and anti-

inflammatory properties of curcumin. Adv Exp 

http://www.jchr.org/


 
 

 

778 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(4), 766-780 | ISSN:2251-6727 

Med Biol. 2007;595:105-25. doi: 10.1007/978-0-

387-46401-5_3. PMID: 17569207 

99. Michael B. DSM-5 proposals for mood disorders: a 

cost–benefit analysis. Current Opinion in 

Psychiatry: January 2011 - Volume 24 - Issue 1 - p 

1-9 doi: 10.1097/YCO.0b013e328340b594 

100. Modak A, Fitzgerald PB. Personalizing transcranial 

magnetic stimulation for depression using 

neuroimaging: A systematic review. The World 

Journal of Biological Psychiatry. 2021 Oct 

21;22(9):647-69 

101. Mohammad MY, Bushulaybi NA, AlHumam AS, 

AlGhamdi AY, Aldakhil HA, Alumair NA, Shafey 

MM. Prevalence of depression among hypothyroid 

patients attending the primary healthcare and 

endocrine clinics of King Fahad Hospital of the 

University (KFHU). Journal of family medicine 

and primary care. 2019 Aug;8(8):2708. 

 

102. Mokhtari-Zaer A, Norouzi F, Askari VR, Khazdair 

MR, Roshan NM, Boskabady M, et al. The 

protective effect of Nigella sativa extract on lung 

inflammation and oxidative stress induced by 

lipopolysaccharide in rats. J Ethnopharmacol. 

2020; 253:112653 

103. Moret C, Briley M. The importance of 

norepinephrine in depression. Neuropsychiatric 

disease and treatment. 2011;7(Suppl 1):9. 

104. Morris PL, Robinson RG, Andrzejewski P, 

Samuels J, Price TR. Association of depression 

with 10-year poststroke mortality. American 

Journal of Psychiatry. 1993 Jan 1;150:124-9 

105. Na'was T, Abou Raji El Feghali P, Ibrahim R. 

Antibacterial activity of curcuma longa, opuntia 

ficusindica and linum usitatissimum 

106. Nagy A, Johansson R. Plasma levels of imipramine 

and desipramine in man after different routes of 

administration. Naunyn-Schmiedeberg's archives 

of pharmacology. 1975 Jun;290(2):145-60. 

107. Naoi M, Maruyama W. Monoamine oxidase 

inhibitors as neuroprotective agents in age-

dependent neurodegenerative disorders. Current 

pharmaceutical design. 2010 Aug 1;16(25):2799-

817. 

108. Naranjo CA, Tremblay LK, Busto UE. The role of 

the brain reward system in depression. Progress in 

Neuro-Psychopharmacology and Biological 

Psychiatry. 2001 May 1;25(4):781-823. 

109. National Research Council (US) and Institute of 

Medicine (US) Committee on Depression, 

Parenting Practices, and the Healthy Development 

of Children; England MJ, Sim LJ, editors. 

Depression in Parents, Parenting, and Children: 

Opportunities to Improve Identification, Treatment, 

and Prevention. Washington (DC): National 

Academies Press (US); 2009. 4, Associations 

Between Depression in Parents and Parenting, 

Child Health, and Child Psychological Functioning. 

Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK215128/ 

110. Nelson JC, Charney DS. The symptoms of major 

depressive illness. The American journal of 

psychiatry. 1981 Jan. 

111. Nestler EJ, Barrot M, DiLeone RJ, Eisch AJ, Gold 

SJ, Monteggia LM. Neurobiology of depression. 

Neuron. 2002 Mar 28;34(1):13-25. 

112. Nestler EJ, Barrot M, DiLeone RJ, Eisch AJ, Gold 

SJ, Monteggia LM. Neurobiology of depression. 

Neuron. 2002 Mar 28;34(1):13-25. 

113. Ni GX, Liang C, Wang J, Duan CQ, Wang P, Wang 

YL. Astragaloside IV improves neurobehavior and 

promotes hippocampal neurogenesis in MCAO rats 

through the BDNF-TrkB signalling pathway. 

Biomedicine & Pharmacotherapy. 2020 Oct 1; 

130:110353. 

114. Nordin C, Siwers B, Bertilsson L. Bromocriptine 

treatment of depressive disorders: clinical and 

biochemical effects. Acta Psychiatrica 

Scandinavica. 1981 Jul;64(1):25-33. 

115. Notaras M, van den Busse M. Neurobiology of 

BDNF in fear memory, sensitivity to stress, and 

stress-related disorders. Molecular Psychiatry. 

2020 Oct;25(10):2251-74. 

116. Nutt, D.J. (2008) Relationship of Neurotransmitters 

to the Symptoms of Major Depressive Disorder. 

Journal of Clinical Psychiatry, 69, 4-7 

117. Perel JM, Hurwic MJ, Kanzler MB. 

Pharmacodynamics of imipramine in depressed 

patients. Psychopharmacology Bulletin. 1975 Oct 

1;11(4):16-8. 

118. PhilipGorwood.Neurobiological mechanisms of 

anhedonia. Dialogues in Clinical Neuroscience, 

2008; 10(3): 291-298. 

119. Pms-Imipramine - Uses, Side Effects, Interactions - 

Medbroadcast.Com. 

http://www.jchr.org/


 
 

 

779 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(4), 766-780 | ISSN:2251-6727 

Medbroadcast.Com,2022https://www.medbroadca

st.com/drug/getdrug/pms-imipramine 

120. PubChem [Internet]. Bethesda (MD): National 

Library of Medicine (US), National Center for 

Biotechnology Information; 2004-. PubChem 

Compound Summary for CID 3696, Imipramine; 

[cited 2022 Nov. 7]. Available from: 

https://pubchem.ncbi.nlm.nih.gov/compound/Imip

ramine 

121. Rahman SZ, Basilakis J, Rahmadi A, Lujic S, 

Musgrave I, Jorm L, Hay P, Muench G. Use of 

serotonergic antidepressants and St John’s wort in 

older Australians: a population-based cohort study. 

Australasian Psychiatry. 2013 Jun;21(3):262-6. 

122. Rang HP, Dale MM, Ritter JM, Flower RJ, 

Henderson G. Rang & Dale's pharmacology. 

Elsevier Health Sciences; 2011 Apr 14. 

123. Rang HP, Dale MM, Ritter JM, Flower RJ, 

Henderson G. Rang & Dale's pharmacology. 

Elsevier Health Sciences; 2018 Apr 14. 

124. Rickels K, Weise CC, Csanalosi I, Chung HR, 

Feldman HS, Rosenfeld H, Whalen EM. 

Clomipramine and amitriptyline in depressed 

outpatients. Psychopharmacologia. 1974 

Dec;34(4):361-76. 

125. Risk Factors and Treatment of Depression - 

Elabscience (2022). Available at 

https://www.elabscience.com/List-detail-

5612.html 

126. Robert A.Turner, Janssen et al. Screening methods 

in pharmacology; New York: Bronx, 1965:69-70 

127. Roy Abraham Kallivayalil, PG Saji. Suicidal 

Behaviour and Suicidal, Prevention. In: BS 

Chavan, Nitin Gupta, Priti Arun, Ajeet sidana, 

Sushrut, Jadhav. Community Mental Health in 

India. New Delhi: Jaypee Brothers Medical 

Publishers; 244p 

128. Sahebrao KR, Deepak LM. Review of 

Pharmacological Activities of Haridra (Curcuma 

longa L.). World Journal of Pharmaceutical et al. 

Research. 2014 Jun 7;3(6):4124. 

129. Salama SM, Abdulla MA, AlRashdi AS, Ismail S, 

Alkiyumi SS, Golbabapour S. Hepatoprotective 

effect of ethanolic extract of Curcuma longa on 

thioacetamide induced liver cirrhosis in rats. BMC 

complementary and alternative medicine. 2013 

Dec;13(1):1-7. 

130. Sallee FR, Pollock BG. Clinical pharmacokinetics 

of imipramine and desipramine. Clinical 

pharmacokinetics.1990 May;18(5):346-64. 

131. Santosh P, Venugopal R, Nilakash A S, Kunjbihari 

S, Dr Mangala et al Int J Pharm Pharm Sci. 

2014;3(1):112-5 

132. Schatzberg's Manual of Clinical 

Psychopharmacology, Ninth Edition, Schatzberg's 

Manual of Clinical Psychopharmacology, Ninth 

Edition (2022). 

133. Schultz W. Getting formal with dopamine and 

reward. Neuron. 2002 Oct 10;36(2):241-63. 

134. Sengupta M, Sharma GD, Chakraborty B. 

Hepatoprotective and immunomodulatory 

properties of aqueous extract of Curcuma longa in 

carbon tetra chloride intoxicated Swiss albino mice. 

Asian Pacific journal of tropical biomedicine. 2011 

Jun 1;1(3):193-9. 

135. Shallcross, A.J., Gross, J.J., Visvanathan, P.D., 

Kumar, N., Palfrey, A., Ford, B.Q., Dimidjian, S., 

Shirk, S., Holm-Denoma, J., Goode, K.M. and Cox, 

E., 2015. Relapse prevention in major depressive 

disorder: Mindfulness-based cognitive therapy 

versus an active control condition. Journal of 

Consulting and Clinical Psychology, 83(5), p.964. 

136. Sharma HI, Sharma KK. Principles of 

Pharmacology. 2" edition. Paras medical publisher; 

2011; p 461-473 

137. Shashikumara S, Prathima C, Sibgatullah M. 

Evaluation of Antidepressant Activity of Ethanolic 

Extract of Alangium Salviifolium (L. F.) Wangerin 

in Swiss Albino Mice. Biomed Pharmacol J 

2017;10(1). 

138. Shetty P, Mane A, Fulmali S, Uchit G. 

Understanding masked depression: A Clinical 

scenario. Indian journal of psychiatry. 2018 

Jan;60(1):97. 

139. Singletary K. Turmeric: potential health benefits. 

Nutrition Today. 2020 Jan 1;55(1):45-56. 

140. Souery D, Papakostas GI, Trivedi MH. Treatment-

resistant depression. Journal of Clinical Psychiatry. 

2006 Jan 1;67:16. 

141. Steru L, Chermat R, Thierry B, Simon P. The tail 

suspension test: a new method for screening 

antidepressants in mice. Psychopharmacology. 

1985 Mar;85(3):367-70. 

142. Sundana Kulkarni. Post Partum Depression. In: 

Kishore. M, Vinay. H.R,Kiran kumar .K, Lakshmi 

http://www.jchr.org/


 
 

 

780 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(4), 766-780 | ISSN:2251-6727 

V Pandit. Glimps of psychiatry for Doctors and 

Medical Students. Mysore: Tara Printers and 

Publications; 2013. 14p. 

143. Svensson TH, Mathé AA. Monoaminergic 

transmitter systems. Biological Psychiatry. 2002 

Jul 30:45-66. 

144. Talaei A, Rafee N, Rafei F, Chehrei A. TSH cut-off 

point based on depression in hypothyroid patients. 

BMC psychiatry. 2017 Dec;17(1):1-5. 

145. Tanvir EM, Hossen M, Hossain M, Afroz R, Gan 

SH, Khalil M, Karim N. Antioxidant properties of 

popular turmeric (Curcuma longa) varieties from 

Bangladesh. Journal of Food Quality. 2017 May 

31;2017. 

146. Thase ME. Bipolar depression: issues in diagnosis 

and treatment. Harvard Review of Psychiatry. 2005 

Jan 1;13(5):257-71. 

147. Thomas C. Baghai, Daniela Eser & Hans-Jürgen 

Möller (2008) Effects of different antidepressant 

treatments on the core of depression, Dialogues in 

Clinical Neuroscience, 10:3, 309-320, 

DOI:10.31887/DCNS.2008.10.3/tcbaghai 

148. Uher R, Payne JL, Pavlova B, Perlis RH. Major 

depressive disorder in DSM‐5: Implications for 

clinical practice and research of changes from 

DSM‐IV. Depression and anxiety. 2014 

Jun;31(6):459-71. 

149. Vasiliu O (2022) Investigational Drugs for the 

Treatment of Depression (Part 1): Monoaminergic, 

Orexinergic, GABA-Ergic, and AntiInflammatory 

Agents. Front. Pharmacol. 13:884143. doi: 

10.3389/fphar.2022.88414 

150. Videbech P, Ravnkilde B, Pedersen AR, Egander 

A, Landbo B, Rasmussen NA, Andersen F, 

Stødkilde-Jørgensen H, Gjedde A, Rosenberg R. 

The Danish PET/depression project: PET findings 

in patients with major depression. Psychological 

medicine. 2001 Oct;31(7):1147-58. 

151. Vogel, H. Gerhard, Ed. Drug Discovery and 

Evaluation: Pharmacological Assays. 2nd 

completely rev., updated, and enl. Ed. Berlin; New 

York: Springer, 2002:559-560 

152. Wagner GJ, Rabkin R, Effects of 

dextroamphetamine on depression and fatigue in 

men with HIV: a double-blind, placebo-controlled 

trial. 2000 Jun 6;61(6):436-40. 

153. Weissman MM, Prusoff BA, Klerman GL. 

Personality and the prediction of long-term 

outcome of depression. The American Journal of 

Psychiatry. 1978 Jul. 

154. Westrin Å, Lam RW Westrin Å, Lam RW. Seasonal 

affective disorder: a clinical update. Annals of 

Clinical Psychiatry. 2007 Jan 1;19(4):239-46.. 

Seasonal affective disorder: a clinical update. 

Annals of Clinical Psychiatry. 2007 Jan 

1;19(4):239-46. 

155. Willner P. The mesolimbic dopamine system is a 

target for rapid antidepressant action. International 

clinical psychopharmacology. 1997 Jul. 

156. Yegnanarayan R, Saraf A, Balwani J. Comparison 

of anti-inflammatory activity of various extracts of 

Curcuma longa (Linn). Indian J Med Res. 

1976;64:601 

157. Yu ZF, Kong LD, Chen Y. Antidepressant activity 

of aqueous extracts of Curcuma longa in mice. 

Journal of Ethnopharmacology. 2002 Nov 1;83(1-

2):161-5. 

158. Zahir M, Shariatzadeh S, Khosravi A, Alshaikh FA, 

Moradi P, Ghaderi M, Farsinejad P, Louyeh PA, 

Ilkhani S, Nakhaei P, Taheri A. High risk of drug 

toxicity in social isolation stress due to liver 

dysfunction: Role of oxidative stress and 

inflammation. Brain and Behavior. 2021 

Aug;11(8): e2317 

159. Zhu L, Wei W, Zheng Y-Q, Jia X-Y. Effects and 

mechanisms of total glucosides of paeony on joint 

damage in rat collagen-induced arthritis. J Inflamm 

Res. 2005; 54:211–220 

http://www.jchr.org/

