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ABSTRACT 

Depression is the major leading common mental disorder affecting 

people at a large. The treatment options are not limited but due to 

non-compliance, resistance and side effects of conventional therapies, 

the positive outcome is limited. Hence, there is a need for different 

options, which can overcome these limitations. Other treatment option 

can be of herbal origin. There are many research studies going on to 

find a safe and efficacious therapy with various mechanism that can be 

used in depression. Oxidative stress and inflammation apart from the 

basic hypothesis of monoamines (5-HT, DA and NA) are also the root 

cause that leads to depression. There are many studies on drugs that 

targets monoaminergic pathways and other mechanisms. This paper 

will give insights on the herbal options that can be useful in reducing 

depressive symptoms caused by stress, oxidative stress and inflammation. The role and 

source of omega 3 fatty acids and its mechanism in reducing depressive symptoms are 

discussed in this review. 

 

KEYWORDS: Serotonin (5-HT), Dopamine(DA), Noradrenaline/Norepinephrine (NA/NE), 

ALA (Alpha linolenic acid), DHA (Docosahexaenoic acid), SOD (Superoxide dismutase), 

Omega 3 fatty acids, Flaxseeds. 

 

INTRODUCTION 

Depression is a common mental disorder and one of the main causes of disability worldwide. 

Globally, an estimated 300 million people are affected by depression. More women are 

affected than men (WHO 2017). 
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Depression is characterized by sadness, loss of interest or pleasure, feelings of guilt or low 

self‐worth, disturbed sleep or appetite, tiredness, and poor concentration. It is also 

characterized by impairments in cognition, emotional regulation, memory, motoric function, 

motivation, and neurovegetative symptoms. Sufferers may also have multiple physical 

complaints with no apparent physical cause. Depression can be long‐lasting or recurrent, 

substantially impairing people’s ability to function at work or school and to cope with daily 

life. At its most severe, depression can lead to suicide. The World Health Organization 

estimated that by 2020 unipolar major depression will become the second largest cause of 

global disease problems in the world, only behind ischemic heart disease (Hu et al., 2010). 

 

Symptoms of Depression 

Nestler EJ et.al. 2002 study showed the following signs and symptoms of depression. 

 Depressed mood 

 Irritability 

 Low self-esteem 

 Feelings of hopelessness, worthlessness, and guilt. 

 Decreased ability to concentrate and think 

 Decreased or increased appetite 

 Weight loss or weight gain 

 Insomnia or hypersomnia 

 Low energy, fatigue, or increased agitation 

 Decreased interest in pleasurable stimuli ( e.g., sex, food, social interactions) 

 Recurrent thoughts of death and suicide. 

 

A diagnosis of major depression is made when a certain number of symptoms that are 

mentioned above occurs for more than 2 week period time, and when these symptoms disrupt 

normal social and occupational functioning (DSMIV, 2000). 

 

Types of depression:- There are different types of depression as 

1. Melancholic depression 

2. Reactive depression 

3. Psychotic depression 

4. Atypical depression 

5. Dysthymia 
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The two types of depression are 

Melancholic depression is similar to a syndrome classified as “endogenous depression”, 

based on the speculation that it is caused by innate factors.  

 

Where Reactive Depression is similar to a syndrome classified as “exogenous depression”, 

based on the hypothesis that is caused by external factors 

 

The mediating role of monoamines in depression 

An association of specific features and symptoms of depression and a deficiency or 

dysfunction of certain neurotransmitters has been proposed. (Nutt DJ., 2008) has, a 5‐HT 

deficiency is related to anxiety, obsessions, and compulsions; reduced NE neurotransmission 

is associated with decreased alertness, low energy, problems of inattention, concentration, 

and cognitive ability; while dysfunctional dopamine (DA) activity is implicated in problems 

of motivation, pleasure, and reward. Interestingly, the increased 5‐HT activity can be 

associated with certain symptoms such as fatigue. (Marin H and Menza MA., 2005) 

 

Most of the serotonergic, noradrenergic and dopaminergic neurons are located in midbrain 

and brainstem nuclei and project to large areas of the entire brain. This anatomy suggests that 

monoaminergic systems are involved in the regulation of a broad range of brain functions, 

including mood, and attention; reward processing, sleep, appetite, and cognition. Almost 

every compound that inhibits monoamine reuptake, leading to an increased concentration of 

monoamines in the synaptic cleft, has been proven to be a clinically effective antidepressant 

(Belmaker RH, et al., 2008) Inhibiting the enzyme monoamine oxidase, which induces an 

increased availability of monoamines in presynaptic neurons, also has antidepressant effects. 

These observations led to the pharmacologically most relevant theory of depression, referred 

to as the monoamine‐deficiency hypothesis. 

 

The monoamine‐deficiency theory posits that the underlying pathophysiological basis of 

depression is a depletion of the neurotransmitters serotonin, norepinephrine or dopamine in 

the central nervous system. Many attempts have been made to prove the hypothesis of 

reduced monoamine availability by measurement of neurotransmitters and/or their 

metabolites in postmortem brain tissues and body fluids, such as cerebrospinal fluid (CSF), 

blood, and urine. (Potter WZ et.al., 1985). 
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The deficiency in serotonergic, Noradrenergic and dopaminergic pathways has always played 

a major role in depression and is one of the common pathways for targets. Apart from these, 

there are many other mechanical and chemical reactions that is taking place when exposed to 

stressful situations. Apart from these, many other targets have evolved and are under clinical 

trials. Inflammation and inflammatory response also have a clinical impact in depression. 

Many antioxidants have emerged in treating depression that reduces free radicals caused due 

to inflammation. Omega 3 fatty acids that act as antioxidants can reduce inflammation by 

reducing pro-inflammatory response and reduce depressive symptoms by a different 

mechanism.  

 

Many novel targets like brain derived neurotropic factor (BDNF), Glutamatergic pathways, 

ketamine etc are developed, Let’s see how oxidative stress play an important role in 

depression and what are different treatment options. 

 

1. Overview of cellular respiration 

Oxidative stress, being the main endogenous source of DNA damage, can destroy cellular 

vital components like DNA, proteins, and lipid by resulting in free radicals from oxygen 

metabolism as byproducts such as reactive oxygen species (ROS). 

 

Conversion of nutrients into readily usable chemical energy such as adenosine triphosphate 

(ATP) is performed by cells in the form of respiration. During this respiration, metabolic 

reactions occur in the form of redox reactions, transferring electrons from a molecule that is 

oxidized by losing electrons to another molecule whose oxidation is reduced by gaining 

electrons. Respiration in human cells occurs by pathways. First, glycolysis, an anaerobic 

reaction, occurs in the cytosol of cells. Second, a series of aerobic reactions involving the 

tricarboxylic acid cycle, and then oxidative phosphorylation takes place in the mitochondria. 

Whereas the anaerobic reaction gives off two ATPs per 1 mol glucose, and aerobic reaction 

yields 34 ATPs per 1 mol glucose. This means, aerobic respiration is much more efficient in 

producing energy and accounts for 90-95% of the total amount of ATP produced 

(Acuna-Castroviejo et al., 2001).  

 

Oxidative phosphorylation involves an electron transport chain in which electrons are moved 

from an electron donor that is produced in a tricarboxylic acid cycle – nicotinamide adenine 

dinucleotide H (NADH) or flavin adenine dinucleotide H2 (FADH2) -to a terminal electron 

acceptor (oxygen) via a series of redox reactions. In this process, a proton (H+) gradient is 
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created across the mitochondrial membrane. This, in turn, is utilized in creating ATPs. 

Normally, the reduced oxygen, which is chemically unstable, then reacts with H+ to form 

H2O. However, oxidative stress occurs when the Reactive Oxygen Species (ROS) react with 

other molecules. As a result, damage to the cellular components and alterations in neuronal 

functions follow. 

 

2. The brain: prone to oxidative stress 

The human brain requires a good amount of energy to function adequately i.e say 4×1021 

ATP molecules per minute. This high energy demand results from the need for ATPs to 

maintain and restore the ion gradients that are dissipated in signaling processes such as action 

potentials (i.e., maintaining the negative membrane gradient of high intracellular K+ and low 

Na+), neurotransmitter releases via exocytosis (i.e., keeping very low intracellular Ca2+ to 

enable sensitive reactions following the Ca2+ influx induced by action potentials by 

sequestering Ca2+ in the endoplasmic reticulum and mitochondria; (Simpson and Russell, 

1998), and the uptake and recycling of neurotransmitters (Alle et al., 2009; Attwell and 

Laughlin, 2001). The brain uses aerobic respiration to meet this high demand for energy. 

Although the brain accounts for only 2% of the total body weight, it consumes about 20% of 

the oxygen and 25% of the glucose (Belanger et al., 2011). Aerobic respiration allows the 

brain to produce the needed ATPs in an efficient manner. However, the brain's heavy reliance 

on oxygen acts as a double-edged sword. Although the oxidative processes meet the brain's 

high energy needs, they also render the brain vulnerable to oxidative/nitrosative stress. Both 

oxidative and nitrosative stresses have been reported to alter lipids, proteins, and genes (Yao 

and Keshavan, 2011). Lipids account for up to 50% of the brain's dry weight, and 50%-70% 

of the brain lipids are phospholipids, which are rich in free-radical-prone polyunsaturated 

fatty acids (Siegel et al., 1981). In addition to the phospholipid-rich composition of the brain, 

the lack of neuronal regeneration in all but certain stem-cell regions renders the brain 

susceptible to oxidative/ nitrosative stress. This means that the intracellular damage done by 

oxidative/nitrosative stress may accumulate during the entire lifespan of neurons (Yao and 

Keshavan, 2011). 

 

3. Oxidative/nitrosative stress and its mechanism 

Although ROS can be generated exogenously from ultraviolet light or ionizing radiation, they 

are usually generated endogenously. The primary endogenous source is the mitochondria, but 

ROS can also be generated from the electron transport chains contained in the endoplasmic 
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reticulum and nuclear membranes. Various enzymatic activities other than those involved in 

electron transport chains also generate intracellular ROS. These include xanthine oxidase, 

NADPH oxidase, cytochrome P450 monooxygenase, cyclooxygenase, and monoamine 

oxidase. There can be chances that that H2O2 is produced by the metabolism of dopamine or 

serotonin via monoamine oxidase (Maker et al., 1981). This then, underlies the neurotoxicity 

of dopamine in the exacerbation of psychosis or cocaine/methamphetamine abuse and the 

neurotoxicity of serotonin in 3, 4-methylenedioxy-N-methylamphetamine (MDMA). Nitric 

oxide (NO) is synthesized from L-arginine by a family consisting of NO synthase (NOS) 

isoenzymes i.e neuronal NOS (nNOS), endothelial NOS (eNOS), and inducible NOS (iNOS). 

nNOS and eNOS are constitutive enzymes which get activated when there is an increase in 

intracellular Ca2+. iNOS is expressed independently of calcium by inflammatory cells 

induced by endotoxic or pro-inflammatory cytokines (Zhou and Zhu, 2009). Therefore, 

inflammation or neuronal excitation that can lead to increased intracellular Ca2+ may 

enhance the production of NO. As illustrated by the schematic depiction of the flow 

characterizing radical generation (Fig. 1), RNS are produced by superoxide anion and NO. 

Superoxide dismutase (SOD) normally competes with NO for superoxide anion. When 

insufficient SOD is available or the production of NO is more, peroxynitrite, a very reactive 

radical, is formed. Nitrosylation of proteins may inhibit their critical functions or promote 

apoptosis (Eu et al., 2000). 
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Fig. 1: The figure describes how chronic stress can lead to major depressive disorder. 

When the body is exposed to inflammation, chronic stress and infection lead to 

activation of Microglia which further activates pro-inflammatory cytokines. This then 

activates the HPA axis releasing Corticotropin-releasing hormone (CRH). This CRH 

activates Adrenocorticotropic hormone (ACTH) from the anterior pituitary. Activation 

of ACTH releases cortisol form adrenal glands in kidneys. Excess cortisol leads to 

depression and neurodegeneration. These pro-inflammatory cytokines in the presence 

of Indoleamine 2,3-dioxygenase enzyme catabolyses tryptophan further depleting 

serotonin. This promotes Kynurenic acid (KYNA) and Quinolinic acid (QUNA) and this 

further leads to major depressive disorder and neurodegeneration. Also, promotion of 

KYNA and QUNA produces Reactive Oxygen species (ROS) and reactive nitrogen 

species (RNS) which also further leads to Major depressive disorder. 

 

Further to simplify this, oxidative/nitrosative stress occurs when the redox balance is 

breached, and pro-oxidative processes overwhelm the antioxidant defense system. Factors 

favoring oxidative processes may also have roots in genetic endowment (Galecki et al., 2011; 

Shelton et al., 2011), immune activation (Fujii et al., 2006), excitotoxicity, 
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neurogenesis/neuroplasticity, psychosocial stress, energy failure (e.g., stroke) and etc. Firstly, 

genetic vulnerability to oxidative/nitrosative stress would be reviewed.  

 

Recently a study showed that although A/A-homozygous carriers of the gene that encodes 

iNOS showed a decreased risk of developing recurrent depression, the G/A single nucleotide 

polymorphism (SNP) was associated with an increased risk in this regard. Moreover, the 

presence of the CC-homozygous genotype for the gene encoding nNOS was associated with 

decreased risk of recurrent depression, whereas the T allele and T/T-homozygous genotype 

increased vulnerability in this regard (Galecki et al., 2011). Likewise, a number of genetic 

studies on the role of enzymes involved in oxidative stress suggested the importance of an 

SNP in the NOS genes in depression. Indeed, significant associations between depression and 

different SNPs of these genes have been found previously. A recent post-mortem study 

examined the prefrontal cortex samples from psychotropic-naive persons with a history of 

major depressive disorder to elucidate the involvement of inflammatory, apoptotic, and 

oxidative stress (Shelton et al., 2011). The incubation of endothelial progenitor cells with 

C-reactive protein (CRP) caused a dose-dependent increase in ROS formation and apoptosis. 

Treatment with either an antioxidant, N-acetylcysteine (NAC), or anti-CRP antibodies 

reduced toxicity (Fujii et al., 2006). Another antioxidant, superoxide dismutase (SOD), was 

reported to attenuate tumor necrosis factor-alpha (TNF-α)-induced superoxide anion 

production and adhesion molecule expression (Lin et al., 2005). Lin et al. suggested that the 

protective effect of SOD was mediated by decreased c-Jun N-terminal kinases (JNK) and p38 

phosphorylation; and activatorprotein-1 and nuclear-factor kappaB (NF-kB) inactivation. In 

summary, inflammatory reactions may escalate pro-oxidative processes, whereas antioxidants 

may have a protective role. 

 

Depression occurs by increased levels of IL-1, IL-6 and, TNF- α (Hannestad et al., 2011). 

When bacterial compounds or INF-Y stimulates a macrophage, It then polarizes to a 

pro-inflammatory (M1) macrophage. M1 macrophages, in turn, further potentiate 

inflammatory reaction via production of proinflammatory cytokines such as IL-1, IL-6, IL-12 

and TNF-α; and releasing ROS and RNS as killing agents (Wolfs et al., 2011). This fact may 

lead to a possible role of M1 macrophage activation in depression. However, as natural killer 

cell activities were found to be decreased repeatedly in depression (Caldwell et al. 1991; 

Evans et al., 1992; Irwin et al., 1990, 1992), the overall role of cell-mediated immunity in 

depression remains to be elucidated. Next, an involvement of excitotoxicity in 
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oxidative/nitrosative stress would be inspected. Along with immune activation, excitotoxicity 

may also contribute to oxidative/nitrosative stress. Pro-inflammatory cytokines such as 

interleukin (IL)-1b, 2, interferon-gamma (INF- γ), or TNF- α have been reported to enhance 

indoleamine 2,3-dioxygenase (IDO) activity (Muller and Schwarz, 2007; Zunszain et al., 

2012) under stress, promoting the kynurenine pathway instead of the 5-hydroxytryptamine 

(5-HT) pathway of tryptophan (Miura et al., 2008). As a result, 5-HT synthesis is reduced and 

quinolinic acid, known to have a neurotoxicity (Poeggeler et al., 2007), is increased. 

 

Pro-inflammatory cytokines activate hypothalamic-pituitary-adrenal (HPA) axis and suppress 

sex and growth hormones release and the inhibiting HPA axis. (Haddad et al., 2002). These 

stimulating effects of cytokines and inhibition normal hippocampus impairment on the 

feedback activity in the HPA axis in total contribute to the altered HPA axis in depression. 

 

Lets see Herbal drugs and their sources that can be beneficial in reducing oxidative stress 

with various mechanism. 

 

1. Omega 3 fatty acids 

Omega 3 polyunsaturated fatty acids (n-3 PUFA) are found in sea food, fishes, and olive oil 

in high concentrations. 

 

Alpha linoleic (ALA) acid acids is found abundantly in flaxseeds, walnut and echium seed 

oils. (Kurowska et al., 2003; DeFilippis and Sperling, 2006). 

 

Breivik, 2007 showed that flaxseed oil (linseed oil) contains upto 50% ALA when it is cold 

pressed. Kaul et al. 2008 showed dose of 2g/day of flaxseed was found to increase ALA in 

plasma. Simopoulos, 2002 showed walnut oil contained up to 10% ALA. Flaxseed doses of 

2.4 and 3.6 g/day were found to significantly elevate erythrocyte ALA and eicosapentaenoic 

(EPA) levels by 0.23 and 0.42 (mol%), respectively (p < 0.05 for both), although no 

significant changes were noted in  docosahexaenoic acid (DHA) levels (Katie L et al, 2014). 

  

Echium plantagineum plant is the source for echium seed oil which contains 33% ALA. 

Algae oils have been recent area of interest in the food industry. They are produced in tightly 

controlled, closed fermentation facilities and are entirely vegetarian as they do not come in 

contact with oceanic contaminants (Breivik, 2007). they are capable of providing large 

amounts of DHA in the food chain. Also they are available for use in fortification of foods 

and dietary supplements with infant formulas. Fish oil is also a rich source of DHA and EPA. 
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When omega 3 and omega 6 PUFA when consumed from diet, they have a direct co-relation 

in influencing inflammation. Linoleic acid is the precursor of Arachidonic acid (AA) which is 

a n-6 PUFA are derived from sunflower, corn and safflower oils. The eicosanoids that are 

produced from AA increases the production of pro-inflammatory cytokines (Calder, 2005). In 

contrast, eicosanoids that are derived from eicosapentaenoic acid (EPA) which is a long chain 

n-3 PUFA and are found in fish oils, restricts the production of eicosanoids derived from AA 

(Calder, 2005). Therefore, higher levels of plasma n-3 PUFAs as well as lower levels of 

plasma n-6: n-3 PUFA ratios will restrict the production of pro-inflammatory cytokines. 

 

Dietary omega-3 fatty acids compete with the omega-6 family of dietary polyunsaturated 

fatty acids for incorporation into all cell membranes (Calder PC, 2006; Healy DA et al, 2000). 

This is illustrated in figure below. 

 

 

Fig. 2: Linoleic acid is the precursor of Arachidonic acid. Arachidonic acid which is 

PUFA is present in phospholipids of membranes of the body’s cells and is abundant in 

brain, muscles and liver. When cell is exposed to inflammation/stress, the Diacylglycerol 

(DAG)/Phospholipids on the membranes in the presence of phoshoplipase are converted 

to Arachidonic acid (AA). This activation of AA produces Prostaglandins i.e PGH2 by 

PGH2 Synthase enzyme/COX1 &COX 2/ Peroxidase. This PGH2 releases Prostacyclin 

and Thromboxane under Prostacyclin synthase and Thromboxane synthase respectively. 

Also 5-hydroperoxyeicosatetraenoic acid (HPETE) is activated under lipooxygenase 

enzyme releasing Leukotrienes. This figure describes how n-3 Fatty acid competes with 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3545053/#R14
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3545053/#R14
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Arachidonic acid and blocks further release of inflammatory response, hence reducing 

oxidation and inflammation. Changes in n-3 PUFA concentration in the brain which is 

induced by chronic deficiency in deficiency in dietary omega-3 PUFA can lead to an 

increase in serotonin 2 (5-HT2) and decrease in dopamine 2 (D2) receptor density in the 

frontal cortex (Delion S et al, 1994; Chalon S et al, 2001; Berg KA et al, 1996; Farooqui 

AA et al, 1992; Chalon S et al, 1998; Delion S et al, 1996). 

 

Omega-3 fatty acids are considered an essential component of CNS membrane 

phospholipid-acyl chains and, as such, are critical to the dynamic structure of neuronal 

membranes (Bourre JM et la, 1991). DHA is continuously secreted by astrocytes, bathing the 

neuron in omega-3 fatty acid (Williard DE et al, 2001). When serotonin binds to the astroglial 

5HT2A receptor, this mobilizes DHA to supply the neuron. (Garcia MC et al, 1997). 

Alterations in membrane lipids can alter function by changing fluidity. Proteins are 

embedded in the lipid bi-layer and the conformation or quaternary structure of these proteins 

appears to be sensitive to the lipid micro-environment. The proteins in the bi-layer have 

critical cellular functions, acting as receptors, enzymes, and transporters Brenner RR et al, 

1984; Spector AA et al, 1985; Yehuda S et al, 1998; Bourre JM et al, 1995; Fernstrom JD, 

1993). 

 

In addition, EFAs can act as sources for second messengers within and between neurons 

(Ryback R, 2001). An optimal fluidity is required for neurotransmitter binding and the 

signaling within the cell (Heron DS et al, 1980). Omega-3 fatty acids can alter neuronal 

fluidity by displacing cholesterol from the membrane. (Yehuda S et al, 1998). 

 

Other herbal drugs that are used as antioxidant and anti-inflammatory antidepressants are: 

Glycyrrhiza glabra, Valeriana wallichii V, Santalum album. 

 

Glycyrrhiza glabra (Liquorice): one of the research study by Dhingra D et al, 2006 showed 

and proved that 150 mg/kg of liquorice extract showed antidepressant properties by 

hypothesizing that were increase in brain monoamines specifically dopamine and 

norepinephrine and not serotonin. 

 

Santalum album (sandalwood): Setzer WN showed that essential oils are currently used to 

relieve anxiety, stress and depression as aromatherapy agents. Some of the anxiolytic oils of 

sandalwood (Santalum album), lavender (Lavandula angustifolia), rose (Rosa damascena), 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Setzer%20WN%5bAuthor%5d&cauthor=true&cauthor_uid=19831048
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orange (Citrus sinensis), bergamot (Citrus aurantium), lemon (Citrus limon), clary sage 

(Salvia sclarea), Roman chamomile (Anthemis nobilis), and rose-scented geranium 

(Pelargonium spp.). 

 

Valeriana wallichii V: V. wallichii has showed antidepressant effect. It is also used to treat 

anxiety and neurosis. Fazal S proved that 250 mg/kg showed antidepressant activity by 

reducing immobility period in FST. Where, in TST 50-200 mg/kg reduced immobility period. 

 

Chrysin (2): Chrysin (2), which is a natural flavonoid found in bee propolis, honey, and 

several plants, possesses multiple biological activities such as anti-inflammatory, 

antineoplastic, hypolipidemic, and antioxidant (H. Cho et al, 2004; T. Lapidot et al, 2002; M. 

S. Zarzecki et al, 2014).The authors suggested an association existing between the 

antidepressant-like action of chrysin and the proinflammatory cytokines synthesis, 

5-hydroxytryptamine metabolism, kynurenine pathway, and caspases activities (Hritcu L et al, 

2017). 

 

Korean ginseng (Panax ginseng): This herb has anti-inflammatory and antioxidant effects. 

The mechanism lies in HPA- axis modulation alomg with monoamine modulation (dopamine 

and serotonin). other mechanism includes nitirc oxide synthase inhibition (Bhattacharya and 

Mitra, 1991; Chen, 1996; Dang et al., 2009; Joo et al., 2005; Kim et al., 2003; Park et al., 

2005). 

 

Chia seeds: Also known as Salvia hispanica is a good source of dietary fiber and phenolic 

compounds having antioxidant activity (Eyes-Caudillo; Tecante; Valdivia-Lopez, 2008). It 

contains nearly 25-38% of oil and has the highest % of ALA i.e approx 60%. 

 

DISCUSSION 

Many people opt for safer therapeutic options when it comes to health and benefit. We all 

know that there are many side effects of conventional drugs used in any disease. The old 

hypothesis of monoamines depletion in depression is a very common pathway for target and 

many novel drugs have emerged. There are other mechanisms apart from monoamines that 

can lead to depression. Secondary to monoaminergic pathways, there is oxidative/nitrosative 

stress that plays a role in depression. Novel drugs that target the free radicals generated due to 

stress are needed. Herbal drugs are safe and efficacious and can be used in long run. This 

paper discusses the role of oxidative stress and nitrosative stress that elevates depressive 
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related mechanistic pathways and that herbal drugs used in targeting them. The main focus of 

this paper was the omega 3 fatty acids that have gained interest in targeting the free radicals 

generated due to oxidation. Also, other herbs that can be useful in depression due too 

oxidative stress are mentioned here. The main focus of how flaxseeds and its oil can be useful 

in the daily basis for depression from various studies are discussed in this paper. 

 

CONCLUSION 

Hence, there are many sources and treatment options that can be safe to use which help in 

reducing depression. Herbal drugs can be used as an alternative to conventional 

antidepressants to avoid the major side effects. Where there is a growing evidence of use of 

omega 3 fatty acids and its sources in the treatment of oxidative stress induced depression. 
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