
International Journal of Integrative Sciences (IJIS)                            
Vol.3, No.1, 2024: 69-96 

 
 
 

69 
( 

DOI: https://doi.org/10.55927/ijis.v3i1.6568  
ISSN-E: 2985-905 
https://journal.formosapublisher.org/index.php/ijis 

Omega-3 Fatty Acids, Tryptophan, B Vitamins, SAME, and 
Hypericum in the Adjunctive Treatment of Depression 
Rehan Haider1*, Asghar Mehdi2 

1University of Karachi 
2Fazaia Ruth Pfau Medical College, Shahrahe Faisal Karachi                                                                                    

Corresponding Author: Rehan Haider rehan_haider64@yahoo.com  

A R T I C L E I N F O A B S T R A C T 

Keywords: Omega-3 Fatty Acids, 
Eicosapentaenoic Acid, 
Docosahexaenoic Acid 
 
Received : 5 November 
Revised  : 10 December  
Accepted: 17 January  

 
©2024 Haider, Mehdi: This is an open-
access article distributed under the terms 
of the Creative Commons Atribusi 4.0 
Internasional. 

 

The adjunctive treatment of melancholy has 
garnered good attention as researchers and 
healthcare providers seek opportunities and 
complementary tactics to improve outcomes for 
people suffering from depressive disorders. This 
abstract explores the therapeutic benefits of 
mixing omega-3 fatty acids, tryptophan, B 
vitamins, S-adenosyl methionine (same), and 
Hypericum (St. John's Wort) as adjunctive 
treatments for melancholy. Omega-3 fatty acids, 
found in fatty fish and certain plant sources, have 
shown promise in alleviating depressive signs and 
symptoms. Their anti-inflammatory and 
neuroprotective homes may also contribute to 
advanced temper and ordinary well-being. 
Tryptophan, an important amino acid, performs a 
vital role in serotonin synthesis, a 
neurotransmitter associated with temper 
regulation. Supplementing tryptophan may 
additionally enhance serotonin production and 
alleviate the signs and symptoms of melancholy. 
B vitamins, specifically B6, B9 (folate), and B12, are 
vital for correct mind function and 
neurotransmitter synthesis. Deficiencies in these 
nutrients are connected to mood disturbances. 
Adjunctive B diet supplementation can 
doubtlessly assist traditional despair treatments 
by addressing dietary deficiencies. S-adenosyl 
methionine (same) is an occurring compound 
concerned with diverse biochemical procedures, 
which include the synthesis of neurotransmitters. 
Equal supplementation has confirmed efficacy in 
enhancing temper and may be taken into 
consideration as an adjunctive treatment choice 
for melancholy 
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INTRODUCTION 
an inability to enjoy joy, and suicidal thoughts. It is also defined by a 

persistently poor temper (corresponding with staring for more than 14 
consecutive days). It has significant consequences for physical health and is 
costly in terms of human struggle and fitness carrier use. Up until recently, a lot 
of people had limited knowledge and false beliefs about problems related to 
intellectual fitness, and those who suffer from depression were far too frequently 
humiliated and shunned by society. Thankfully, with the effective 
implementation of programs like "beyond Blue" and "Black canine," to mention a 
few, and the support of public health and government initiatives, this case is 
gradually improving. Depression can have both organic (genetic and molecular) 
and psychosocial (upbringing, emotional reporting, cultural and environmental 
influences, as well as interpersonal behaviors and interactions) causes. 

Depression is a curable disorder, and a positive prognosis is supported by 
early intervention and treatment. William Styron found that "acute depression 
inflicts few everlasting wounds" in his account of his depressed episode. In 
extreme cases, the most important thing is to ensure that the depressed person is 
protected from intentional self-harm as well as irresponsible risk-taking 
behavior. After the condition has stabilized, the primary goal of treatment is to 
restore the lower mood by combining non-pharmacological and pharmaceutical 
interventions. 

Cognitive behavioral therapy (CBT) and interpersonal treatment are two 
psychotherapy procedures that confront and constructively redirect an 
individual's negative beliefs, attitudes, and values. In situations where 
psychotherapy alone is no longer sufficient to produce desired results, 
medication may sometimes prove essential. ECT, or electroconvulsive therapy, 
is a treatment for severe refractory melancholy that works best after medication 
and psychotherapy have failed for a while. It may be especially important for 
more severe forms of depression. 

Tricyclic antidepressants (TCAs), monoamine oxidase inhibitors (MAOIs), 
selective serotonin reuptake inhibitors (SSRIs), and serotonin and 
norepinephrine reuptake inhibitors (SNRIs) are the major pharmaceutical 
companies that produce antidepressant pills. Numerous studies have attested to 
the potency of those capsules; nevertheless, prolonged use can lead to a number 
of common and unsightly side effects, such as weight gain, gastrointestinal 
disorders (xerostomia, indigestion, gastric ulceration, and constipation), 
impaired vision, sleepiness, and dizziness. A further necessity when using 
MAOIs is to strictly limit your intake of foods that are high in tyramine. The long 
list of foods that contain tyramine is contains a number of common items, such 
as cheese, avocado, soy products, bananas, tea, espresso, and avocado.{7,8} 
Despite the fact that SSRIs and SNRIs, along with more contemporary 
antidepressant medications (having fewer side effects in the short to medium 
term), have been developed to lessen adverse effects, there may still be a great 
deal of interest in the clinical community to find safe and efficient substitutes.8 
that is explored in a great lot of recent research looking into the connections 
between dietary additives and the development and management of depression. 
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The link between sadness and omega-3 long-chain polyunsaturated fatty acids, 
as well as the use of dietary supplements containing these fatty acids in the 
treatment of depression, are among the most active research areas.Diagnoses for  
distinct vitamins and "natural" compounds The following are considered to have 
potential effects on depression treatment: folate, tryptophan, vitamin B6, vitamin 
B12, S-adenosyl-L-methionine, and Hypericum perforatum. 

 
LITERATURE REVIEW 
Prevalence 

One of the most prevalent mental health conditions among the general 
public is depression. The World Health Organization (WHO) predicts that by 
2020, depression will overtake ischemic heart disease as the second leading cause 
of disability globally. Murray and Lopez employed extensive methodological 
techniques to conduct a thorough assessment of mortality and disability from all 
diseases, injuries, and hazard aspects in the paper named the Global Burden of 
Sickness. This historic study's summary focused on the finding that "methods 
that concentrate on mortality, as opposed to morbidity and mortality, have 
previously critically underestimated the weight of intellectual ailments, together 
with mood problems, alcohol and drug dependence, and schizophrenia." 

Desperation is currently the primary motivator of nonfatal incapacity; 
statistical analysis indicates that one in five Australians will experience 
depression at some point in their lifetime. Therefore, it is customary to estimate 
the lifetime incidence fee to be between 10% and 20%.{13} However, it is crucial 
to understand that character studies' conclusions might differ significantly 
depending on the diagnostic tools utilized and the criteria set out to define 
scientific sadness. As an example, the cutting-edge occurrence rate of despair was 
identified to be 3.2% in the 2003 Australian nationwide Survey of mental fitness 
and wellbeing. Table 19.1 shows the incidence of sadness for both sexes in 
Australia in relation to various mental health conditions. 

 
Table 1. Prevalence Rates of Mental Health Disordees in Australian 

Adults 

 
 
 Depression's sequelae include severe physical and social impairment, a 
sharp decline in quality of life, an increase in the severity of an underlying 
infection, premeditated self-harm or suicide, an early death, and excessive use of 
fitness facilities, all of which are projected to cost $600 million annually. In 
Australia, depression is one of the most common illnesses, resulting in a mean of 
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3.7 "healthy" years of life lost to disability. According to the most recent 
Australian Burden of Illness study, mental health disorders account for 15% of 
the total weight in Australia, ranking third in importance behind cancer and heart 
disease. This number also confirms the importance of mental health disorders for 
public health. The main causes of Australia's 1996 sickness load are indicated in 
table 2 based on the Australian health insurance premium, In 2003, 10.1 million 
prescriptions for antidepressants were written. Of those prescriptions, more than 
half were for Selective Serotonin Reuptake Inhibitors (SSRIs), which include 
fluoxetine (Prozac) and sertraline (Zoloft). 
 

Table 2. The 10 leading Causes of Disease Burden in Australia in 1996 

 
Pathogenesis 
 Mental infection is a complex illness that can spread for a variety of 
reasons. The range of relevant elements could include hereditary impacts, 
environmental effects, and organic mental adaptations. Abuse of alcohol, drugs 
that cause brain injury, or changes in neurotransmitter production can all lead to 
four organic changes in the mind. Stress, social isolation, and major life events 
like divorce, bereavement, or redundancy are examples of environmental factors 
that might impact intellectual fitness. Some persons may be genetically prone to 
certain types of intellectual disability. Depression is categorized as a dysphoric 
temper disorder that is marked by distress, hopelessness, and dissatisfaction.4 
Clinical Features 
 Depression is characterized by four main signs and symptoms: behavioral 
changes, such as giving up hobbies or excessive disappointment; altered 
cognition and thought processes, including a noticeable loss of concentration; 
and physical symptoms, such as weight loss and sleep disturbances.17 
Depending on the developmental stage, these indicators may also manifest in 
different ways. For example, depressed children may also regress to an advanced 
level of psychological functioning (e.g., a 5-year-old may resume thumb-sucking 
and toddler talk). Additionally, depressed children may display conduct 
disorders and oppositional behaviors, such as high-threat sexual behaviors, 
compulsive lying, aggression, and truancy. According to assessments, middle-
aged and older adults who are depressed are more likely to like the physical 
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symptoms, such as constipation and exhaustion{.17}In terms of nutrition, acute 
anorexia is usually used after melancholy. The American novelist William Styron 
describes food and the joy of eating it in his e-book Darkness Visible, which 
eloquently depicts his own spiral into sadness. "I found that I was eating 
primarily to survive: meals, as though everything else in the range of my senses 
was complete without enjoyment."Consequently, losing more than three to four 
kilograms or 5% of one's body weight in the last month is an excessive function. 
Diagnosis 
 A number of structured interview codecs, including the Composite 
Worldwide Diagnostic Interview, the Based Scientific Interview for DSM, the 
Based Medical Assessment for Neuropsychiatry, and the Diagnostic Interview 
Timetable, have developed with specific investigative strategies and questions to 
aid in the evaluation of depressed individuals. Depression severity is categorized 
using rating scales intended for this purpose. Rating scales can also be used as a 
tool to track the progress of treatments as they are administered over the course 
of one or several cures, accurately and consistently. The Beck Depression Stock, 
the Sir Bernard Law Asberg Despairing Rating Scale, and the Hamilton 
Melancholy Rating Scale are three of the most commonly used scales in modern 
medical exercise.18 
 There's no obvious separation between typical dejection, bereavement, 
and serious depression. Furthermore, because melancholy is a syndrome, no one 
diagnostic test can accurately diagnose it. Instead, analysis of despair is based 
only on a collection of symptoms, as well as observable cognitive and physical 
indications that typically coexist. The only easily distinguishable difference 
between melancholy and generalized disappointment—which is self-
deprecating and consoling—is the length of time that a lower mood lasts, as well 
as the severity of the illness to the point where it makes it impossible to cope with 
day-to-day obligations. 
 Table 3 provides the criteria for diagnosing medical melancholy according 
to the Diagnostic and Statistical Manual of Intellectual Disorders, Fourth Edition 
(DSM-IV). 
 

Table 3. Criteria for a Major Depressive Episode (DSM-IV) 

 
 
Risk Factors 
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 The body of evidence pertaining to the genesis of scientific despair 
indicates that it is a multifaceted illness.The bio psychosocial paradigm is 
frequently cited in an effort to explain the interplay between biological, 
psychological, and social factors concerned in determining the legal obligation to 
lifetime scientific despair. In addition to genetic influences, biological factors are 
derived from the body's structure and biochemistry of frame systems and 
features; mental factors are derived from upbringing, emotional research, and 
interpersonal interactions; and social factors are derived from an individual's 
cultural surroundings and the current state of affairs in modern society. 
Gender and Biological Factors 
 Knowledge of neurotransmitter function contributes to an understanding 
of the biology of depression.20 Chemical substances called neurotransmitters 
may be utilized to relay, enhance, and alter electrical cues between neurons and 
other cells. They fall into one of two general categories: neuroactive peptides or 
small molecule transmitters. The tiny molecule transmitters dopamine, 
norepinephrine, epinephrine, and serotonin are the neurotransmitters linked to 
depression and related conditions.{20} These transmitter molecules are typically 
encapsulated in vesicles within cells, which facilitate the rapid depolarization 
that triggers the opening of calcium channels at synapses upon the arrival of an 
action potential. The synaptic membrane is subsequently stimulated by calcium 
to receive vesicles, which fuse and release the neurotransmitter. The 
neurotransmitter's impact is then determined by the concerned receptor. The 
neurotransmitters dopamine, norepinephrine, epinephrine, and serotonin are all 
known to be imbalanced. mental disease. Tyrosine and phenylalanine 
amino acids undergo hydroxylation and decarboxylation in a similar route that 
involves multiple steps to produce dopamine, norepinephrine, and 
epinephrine.20 These neurotransmitters are then degraded by catechol-O-
methyltransferase (COMT) and monoamine oxidase (MAO) into physiologically 
inactive products. Five-hydroxy tryptamine, or five-HT, is released mostly by 
brain stem cells and is formed through the hydroxylation and decarboxylation of 
tryptophan. Since the hydrolase is generally no longer saturated, an increased 
tryptophan uptake during a weight loss program can raise serotonin levels in the 
brain. All of the tryptophan in the brain is converted to serotonin. Compared to 
other monoamine neurotransmitters, the concentration of serotonin in the mind 
is significantly more responsive to dietary changes and can be sustained. In lab 
animals through supplementation up to ten times 
 Through a reuptake mechanism, those neurotransmitters are eliminated 
from the synaptic cleft, preventing further activation or inhibition of the post-
synaptic neuron. MAO is used to inactivate released serotonin, resulting in 5-
hydroxyindoleacetic acid (5-HIAA).Prescription medications, such as 
antidepressants, as well as over-the-counter pharmaceuticals are frequently used 
to target specific neurotransmitters. As a "feel top" neurotransmitter, 
norepinephrine is more readily launched by amphetamines while its clearance 
from synapses is inhibited by cocaine and tricyclic antidepressants.22 Another 
"experience properly" neurotransmitter is dopamine, which is released more 
readily by amphetamines and L-dopa and has its reuptake inhibited by cocaine. 
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It is far from adequate in Parkinson's disease, and thinking about the 
pathophysiology of schizophrenia is a distant notion. Serotonin is a 
neurotransmitter. Transmitter involved in mood control, nausea, vomiting, 
nocturnal cravings, and sleep. Antidepressants like Prozac, which limit its 
absorption, reduce anxiety and depression. LSD also inhibits serotonin 
production. 
 Tablets known as antidepressants are used to treat depression symptoms. 
There are 3 major varieties; tricyclic (TCAs), monoamine oxidase inhibitors 
(MAOIs), and reuptake inhibitors, which include selective serotonin reuptake 
inhibitors (SSRIs), and serotonin and norepinephrine reuptake inhibitors 
(SNRIs). The three rings on tricyclic antidepressants are the source of its name. 
Antidepressant therapy is thought to work by blocking the monoamine 
transporter proteins of norepinephrine and serotonin, which has an impact on 
neurotransmitters.Even though SNRIs gradually reduce the absorption of both 
norepinephrine and serotonin, 22 SSRIs in particular prevent you from 
reabsorbing serotonin, which will increase the amount of serotonin in brain 
synapses. The enzymes that typically degrade neurotransmitters into an inactive 
state are blocked by MAOIs from destroying them. TCAs block the absorption of 
dopamine, serotonin, and norepinephrine. The state-of-the-art mechanistic 
theory of motion states that the antidepressant effect is produced by the long-
term modification of neurotransmitter on receptors, not by the short-term effect 
of a few days. 
 Ion, as genetic epidemiology research has consistently 
demonstrated.Therefore, having a good own family history is a useful organic 
chance factor for depression ({24}). The hereditary component of clinical 
melancholy has been confirmed by five family studies.18 Based on a recent meta-
analysis of those studies, the odds ratio for this courtship was found to be 2.84 
(95% CI: 2.31–349). Six independent studies have demonstrated that genetic 
factors play a far larger role in the amelioration of depression than do specific 
and shared environmental factors, such as parenting fads and historical 
sociodemographic image stages.18, 25 Ultimately, it is discovered that equal 
twins have a higher concordance price than nonidentical twins. Girls are more 
likely than boys to have mental illness at any age, with stress and depression 
being the most common symptoms. However, the male–ladyDuring their 
lifetime, ratios switch around. The male mentality causes the woman's brain to 
synthesis roughly 2/three times as much serotonin.26 men are assessed to have 
a significantly higher likelihood of experiencing drug and alcohol misuse as well 
as antisocial personality disorder.26} There are gender variations in depressing 
quotations and sentiments as well. Being a woman increases one's risk of 
depression significantly; at any given age, women are twice as likely as men to 
experience despair. 13 girls between the ages of 18 and 34 seem to be more 
vulnerable, with depression peaking among younger mothers. A genetic 
transmission of despair linked to the X chromosome has been ruled out by family 
research.27 investigations on women 
 Vulnerability highlights the negative effects of societal duties, art, and 
married celebrity in addition to the absence of a confidant, the presence of small 
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children, declining socioeconomic status, and giving up running outside the 
home.The greatest risk of experiencing depressive episodes during pregnancy 
and after childbirth is experienced by {27} girls. Up to 70% of new mothers report 
experiencing a brief outburst of rage, usually characterizing themselves as more 
tense, tearful, irritated, and emotional than usual during the postpartum 
period.{28} This is sometimes called the “postnatal or toddler blues,” and it 
usually goes away in a few days as long as moms receive the right support and 
encouragement from friends, family, and partners. Because of its breadth, 
"submit-natal blues" is frequently recognized as a typical psychological reaction 
to the stress that comes with being expecting and going through labor. That 
stands in sharp contrast to both postnatal and antenatal despair, which both need 
to be identified, evaluated, and treated scientifically. Research indicates that 
prenatal depression rates are rising in the last 10 years, whereas the incidence 
and prevalence of prenatal melancholy are comparable to those in the postnatal 
period. 
 There had been two theories put out to explain this expansion. First of all, 
all societies have a propensity to idealize pregnancy, which leads to the frequent 
exaggeration of its positive aspects.3. An experience of disillusionment is felt if 
and while the facts diverge from expediencies, and this could be one factor in the 
development of prenatal melancholy.3. The second theory focuses on the 
increasing age at which women become pregnant in Western nations as well as 
the conflicted attitudes of "contemporary" women regarding starting families 
and having children, which may be partially driven by conflicting social and 
professional expectations. Prenatal depression is clinically significant since it can 
negatively impact each expectant parent's psychological support network in to 
make room for a brand-new toddler in their lives. Therefore, in order to improve 
prenatal depression, character biology and genetic inheritance are both essential 
elements to be taken into account.Ten to fifteen percent of girls have postnatal 
depression during the first six months after giving birth.{30} due to its correlation 
with childbirth, it has been questioned if hormonal changes are the cause of 
postnatal melancholy. Nevertheless, no specific connection between variations in 
progesterone or estrogen levels has been shown, 31 Consequently, a 
psychological component may also be included in the etiology of postnatal 
depression. In terms of demographics, the group most likely to experience 
postnatal sadness appears to be socially poor adolescent mothers who have 
unfavorable social and emotional support networks. Harmful childhood 
experiences, including sexual Maternal deprivation and/or maltreatment may 
also increase the risk. The particular unsettling, neurotic, and highly sensitive 
features that define a man or woman's psyche are also influenced by fashion [31]. 
Women who have suffered tension or sorrow in the past, as well as those who 
endured prenatal depression, are more vulnerable. Worrisome obstetric issues 
during labor and delivery, such as emergency cesarean sections or high-forceps 
shipment, can result in submit-annoying pressure disease, which can either be 
treated or develop into postnatal depression. 
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Psychological Factors 
 A person’s fashion of concept and how they interpret and react to lifestyles 
Additionally, their experiences may protect against or predispose them to mood 
problems. Despite the fact that scientific despair has been conclusively disproven 
as a "personal weak spot," those with positive personality traits are nevertheless 
more susceptible to developing despair.17 Two character disorders are 
dependent and obsessive people with set personalities who post to others and 
seem unable to make judgments without broad endorsement and approval. 
These disorders have been linked to psychological risk factors for melancholy. 
They transfer their responsibilities to others, are unable to live freely, and paint. 
As a result, when individuals are by themselves, they usually experience trauma 
and anxiety. This fear of abandonment combined with a general low self-worth 
may account for this group's increased rate of depression17. 
 People with obsessive personalities exhibit strict perfectionism, which 
makes it difficult for them to complete daily tasks. Policies, processes, and order 
are given too much attention, which results in extreme inefficiency and a lack of 
fulfillment from accomplishments.Six People who are obsessive tend to come out 
as emotionally cold and judgmental, and their demand for control causes long-
term problems in private relationships. In a similar vein, their extremely high 
standards seldom match the level of their accomplishment, which leads to a great 
deal of self-resentment and a gradual decline in self-assurance.Six There are clear 
consequences to this kind of behavior for the amelioration of despair. 
Consequently, psychological functioning is etiologically full-size in clinical 
sadness, including complex issues related to an individual's character, 
temperament, problem-solving abilities, values, and personal resilience. 
 The associations between eating disorders and compulsive behaviors, as 
well as the relationship between improving weight problems and dejection, are 
particularly noteworthy.{32} The relationship between eating disorders and 
depression has been studied recently in response to the observation that there 
seems to be a high frequency of co-incidence, regardless of whether it occurred 
before, at the same time as, or after the illness improved.{33} Depression is more 
common in clinical samples due to referral and various biases (such as Berkson's 
bias). 
 Those who suffer from several illnesses are more likely to seek treatment), 
but epidemiological surveys have shown that even those who live in 
communities and struggle with eating disorders are more likely to experience 
mild illness than normal controls. Presently, there are high rates of comorbid 
depression in some eating disorder subtypes. For example, it has been discovered 
that approximately 60% of anorexics and up to 90% of bulimics suffer from 
depressive episodes.{34} This comorbidity has medical significance since it 
increases the risk of suicide and intentional self-harm in those who also have 
depression and consuming disorders. According to a meta-analysis of long-term 
outcome studies on anorexia nervosa, up to half of the 5.6% death rate associated 
with the condition could 
 It seems unlikely that eating disorders and depression are causally related. 
Studies on starvation conducted during the Second World War provide evidence 
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that a meal restriction alone can lower mood.As a result, a number of theories 
have been put forth, suggesting that eating disorders could simply be an odd 
manifestation of an underlying depressive illness or that depression is a 
secondary temper illness brought on by the physiological effects of food 
restriction and a severely underweight body mass for height. The observation 
that people of all ages and cultures occasionally turn to food as a source of solace 
of psychological suffering has led to the hypothesis that there is a connection 
between hopelessness and the onset of obesity. Despite the knowledge that this 
reaction is, to some extent, Although eating on a regular basis can be a 
psychological approach to control or overcome stress, the long-term efficacy of 
using food as a coping mechanism is unclear{37}. Similar to depression, weight 
issues arise from the interaction of numerous biological, psychological, and social 
factors. It is controversial whether overeating coupled with a bad temper causes 
obesity, but it may actually be a contributing factor. Studies have found that, in 
terms of co-prevalence, obese people had three times higher levels of despair 
than people in general. 
Social Factors 
 An increased frequency of upsetting life experiences typically precedes 
medical depression. Acute negative alterations in social and environmental 
circumstances seem to affect the onset, maintenance, and recurrence of 
depression. Desperation is closely linked to grief resulting from experiencing 
loss, be it the loss of a loved one, a procedure, a decline in social standing, or a 
decline in physical health. Depression can occasionally be interpreted as an 
aberrant and unimportant kind of grieving. The distinction, though, is in the 
recognition that while untreated despair endures and is unlikely to go away on 
its own, sorrow is a normal response to loss and as such is self-limiting and 
consolable.17 ongoing pressures, such as extended periods of unemployment, 
Anxiety about a sick relative and marital/family disorders can also start or 
prolong a depressive episode. In terms of early life experiences and upbringing, 
the risk of melancholy seems to increase with the occurrence of intra-familial 
sexual abuse, protracted parental separations, and a lower quality of perceived 
parental relationship. According to psychoanalytic theory, character 
development in youth is greatly aided by studying youth psychology, and 
emotional issues in later life are intimately linked to issues in youth psychology. 
For instance, a baby's inability to court its mother or another primary caregiver 
and the prolonged or frequent absence of a mother parent throughout the early 
years of life may also make the child more susceptible to depression in 
adolescence and adulthood. 
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Table 4. Common Side Effects of Antidepressant Medication 

 
 
Pharmacological Regimes 

Antidepressant medication is a suitable and effective treatment for a large 
number of sad patients. Tricyclic antidepressants (TCAs), monoamine oxidase 
inhibitors (MAOIs), and selective serotonin and norepinephrine reuptake 
inhibitors (SSRIs and SNRIs) are the three basic classes of these medications.22 
The mechanism of action of these antidepressant drugs, which gives rise to the 
potential for dietary modification as a supplemental treatment to traditional 
pharmacotherapy and psychotherapy, is precisely relevant to this assessment. 
Studies examining the connections between dietary components and depression 
uncover the various ways that vitamins can function similarly to antidepressant 
medications. 

Serotonin, norepinephrine, or dopamine are the monoamine 
neurotransmitters that are increased at the synaptic junction by all 
antidepressants. As soon as the electric impulse is transferred, the monoamine 
reuptake pump stops those neurotransmitters from acting. While TCAs block the 
overall reuptake of monoamines extra weakly, SSRIs and SNRIs selectively and 
relatively effectively block presynaptic serotonin or norepinephrine 
reuptake.Considering the longer-lasting effects of each released 
neurotransmitter, MAOIs inhibit the monoamine oxidase enzyme that 
metabolizes the monoamine neurotransmitters. Table 19.4.17 demonstrates the 
variety of side effects of antidepressant medications. Short-term use increases 
neuronal activity, whereas long-term use (e.g., using an SSRI) results in 
decreased neuronal firing. is linked to the down-regulation of serotonergic 
transmission lasting 4-6 weeks.To lower the risk of hypertensive crises, 22 
patients who are taking MAOIs are subject to stringent dietary restrictions on 
foods, beverages, and other medications that contain the going on amino acid, 
tyramine.4 This rapid increase in blood pressure can cause symptoms such as a 
strong headache, palpitations, neck stiffness, chest pain, possible cerebral 
hemorrhage, and even death. The table provides a list of foods that are restricted.  
Adjunctive Nutritional Regimens 

Since the first signs of mood disorders were noticed, there has been a 
connection between nutrition and depression. With his well-known paintings 
Textbook of Psychiatry (1879), Krafft-Ebing had a remarkable impact on the 
understanding of sadness (then known as melancholia) in the late nineteenth 
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century. The painting defines contamination as resulting from "a particular 
condition of the psychological. 

 
Table 5. Foods and Beverages Prohibited when Taking MAOIs 

 
 
Organ built on a vitamin disruption.” This correlation has endured across 

the ages and is currently being considered in the vast amount of research 
examining the connections between dietary supplements and the amelioration 
and management of depression. The majority of research participants examine 
the physiological changes associated with depression and the potential benefits 
of vitamins in regulating or reversing these kinds of biochemical abnormalities. 
As the understanding of the neuroscience of hopelessness grows, so do the 
theories on the relationship between nutrition and depression. 

There are two ways that vitamins can influence the onset, maintenance, 
and recurrence of hopelessness. Dietary components that influence depression 
include n-3 polyunsaturated fatty acids, the ratio of n-6 to n-3 polyunsaturated 
fatty acids, folate, tryptophan, nutrition B6, B12, S-adenosyl-L-methionine 
(same), Hypericum perforatum (St. John's wort), and many cofactors in enzyme 
structures. This may result in changes to the absorption and binding of neurons, 
the activity of vitamins as substrates for neurotransmitters, or the release of 
neurotransmitters into the brain and an increase in the expression of 
neurotransmitter receptors. 9, 10, 23. 

An analysis of epidemiological data suggests that there might be a 
relationship between eating fish and sadness. While it is true that cause and effect 
do not always coincide, there is evidence that fish and fish oils can help prevent 
depression. Hibbeln estimated the costs of hopelessness in nine different 
countries based on per capita fish consumption.An inversely proportionate link 
was validated by 10 effects: Western nations saw an annual rate of depression in 
the range of 3-6% and a moderate to mild consistency with per capita fish 
consumption of 11–32 kg; in contrast, nations with high per capita fish 
consumption, such as Japan at 68 kg, experienced a simple 0.12% depression 
charge. This fact suggests an There is an 84% link between eating too much fish 
and having low depression prevalence. This means that people who eat fish 
seldom are more likely to experience depressive symptoms than people who eat 
fish at least once a week (OR=1.31; 95 percent CI, 1.10–1.56).On the other hand, a 
more extensive and recent study involving 29,133 Finnish males aged 50-69 did 
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not find any correlation between eating fish or omega-3 fatty acids and a lower 
incidence of major depressive episodes or low mood. {43} The Greenland Inuit 
people, often known as the Eskimos, are an ethnic group that consumes a 
remarkably large amount of fish. The most significant fish species on these diets 
are the marine creatures that are adapted to life without blood, thelipids that are 
especially high in docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), 
two long-chain omega-3 fatty acids. Despite the harsh weather and severe 
climate, depression is genuinely nonexistent in these communities.The author 
notes on the occurrence that "the traditional Inuit did no longer get depressed 
and suicidal throughout winters of overall darkness" in \44} of the e-book Fats 
that Heal, Fats that Kill.{45} The results of this epidemiological evidence research 
support the finding that the levels of omega-3 fatty acids in distinct body tissues 
are correlated; that is, the measurement of plasma phospholipids or the omega-3  
content material in erythrocyte membranes can be interpreted as representing the 
omega-3 content of brain phospholipids and neuronal cellular membranes. 

Content material in erythrocyte membranes can be interpreted as 
representing the omega-3 content of brain phospholipids and neuronal cellular 
membranes.  

A 1995 review supports the theory that the amelioration of despair is 
etiologically related to a shortage in n-3 fatty acids.10 Epidemiological data 
demonstrates the trend toward reducing dietary intake of omega-3 fatty acids 
and the rising prevalence of depression over time and across international 
borders.10,42 Additional research indicates that the significance may possibly be 
in the increase in the n-6 to n-3 ratio, rather than my own unquestionably poor 
omega-3 diet, since these two fatty acids fight with one another for binding to the 
enzyme systems that cause chain elongation and corresponding desaturation. 
Therefore, incorporating n-3 fatty acids into cell membrane phospholipids is 
prevented by a high-n-6 weight loss program. This can also result in reduced 
membrane fluidity and poorer cell signaling. An Consuming too much omega-6 
and omega-3 fatty acids can potentially have negative effects on the 
cardiovascular system. Vascular cells' susceptibility to lipid peroxidation and 
their diminished ability to produce apoprotein A-I internally may indicate lower 
HDL cholesterol levels, significantly less reverse cholesterol shipping, and a 
heightened risk of atherosclerosis.48} The development of many joint problems, 
including maximal severe arthritis, has been linked to the pro-inflammatory 
effects of an eating regimen too high in omega-6 fatty acids 

The comparison of the Paleolithic diet with modern Western eating 
practices emphasizes the shift in the ratio of omega-6 to omega-3 fatty acids in 
nutritional intake. The consumption of omega-6 and omega-3 fatty acids may 
have been roughly equal during the Paleolithic era, according to anthropological 
evidence, but the current ratio of omega-6 to omega-3 fatty acids in Western 
countries is estimated to be between 10 and 25 to 110. The primary cause of this 
fatty acid imbalance has been a decrease in the consumption of fish and fish oil 
and an increase in the use of vegetable and seed oils. According to estimations 
from the 1995 National Vitamin Survey, the ratio of omega-6 to omega-3 fatty 



International Journal of Integrative Sciences (IJIS)                            
Vol.3, No.1, 2024: 69-96 

                                                                                           

  83 
 

acids is at least 15 to at least one that would prevent the addition of omega-3 fatty 
acids to membrane phospholipids in the Australian weight loss program. 

Some research that looked at the fatty acid contents of erythrocyte 
membranes, serum cholesterol esters, and phospholipids provide direct evidence 
of a role for omega-3 fatty acids in despair.  The most significant research 
conducted in this area between 1996 and 1999 found that depression is linked to 
significantly lower levels of total omega-3 fatty acids, faster amounts of 
monounsaturated fatty acids, and an increased ratio of omega-6 to omega-3 fatty 
acids; specifically, the ratio of arachidonic acid to eicosapentaenoic acid in 
cholesterol esters and phospholipids. A supporting analysis carried out in 1998 
also found that the erythrocyte membranes of depressive patients had a 
significant reduction in total omega-3 fatty acids, and specifically DHA.{54} In 
1998, additional clarification was provided by the significant association found 
between the degree of depression and a poor dietary intake of omega-3, as well 
as the omega-3 content of erythrocyte membranes. Results of biochemical study 
analyses suggest that omega-3 fatty acids increase CSF 5-HIAA, leading to 
improvements in symptoms and indicators of depression.{56} Low CSF 
concentrations of serotonin, 5-hydroxytryptamine (5-HT), or deficiencies in 
serotonin metabolism have also been found in depressed subjects. 

The state of the fatty acid chains that make up the lipid bilayer 
microstructure of mobile membranes is referred to as membrane fluidity. The 
ideal nation is one where the physical properties of the cell membrane are most 
favorable to the organic function of the membrane. This pertains to an extension 
of characteristics seen in neuronal membranes, including neurotransmitter 
release, strong neurotransmitter binding and intracellular signaling, secondary 
messenger synthesis, ion channel and receptor properties, enzyme activity, and 
gene expression. In addition to being crucial parts of the lipid bilayer in these 
membranes, omega-3 fatty acids can also have a negative impact on the signaling 
pathways in neurons. There may be mounting data that consistently points to the 
anomalies in membrane lipids as the root cause of melancholy. Fatty acids with 
omega-3, Particularly DHA, is diminished in depressed individuals.52–55, 57 

An analysis of the latest studies' findings linking bodily and mental illness 
has highlighted the motive-and-impact dating of cardiovascular disease (CVD) 
and despair. A meta-analysis of 83 research showed that melancholy correlated 
quite substantially with coronary artery disorder and myocardial infarction.{59} 
melancholy becomes the most powerful mental predictor of coronary coronary 
heart ailment (CHD). in addition, patients with reduced temper have a worse 
analysis following a cardiac event.{60} even though there is a growing frame of 
literature on the function of fish and fish oil consumption in despair (most of 
which report effects from epidemiological and observational studies), scientific 
experimental information in this region remains scarce. thus far, there had been 
only a small variety of properly-designed and achieved trials performed in this 
place. An evaluation of the omega-3 fatty acid DHA as an opportunity to the 
pharmacological remedy predominant despair concerning 35 depressed subjects 
failed to reveal a widespread effect of DHA monotherapy.{61} In any other take 
look, the ethyl ester of the omega-3 fatty acid EPA (E-EPA) turned into 
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investigate. At a dose of 200 mg/d, and as an adjunct to usual antidepressant 
treatment, E-EPA decreased signs and symptoms of depression, as measured by 
using the 24- object Hamilton depression rating Scale. But, whether or not the 
antidepressant impact of this specific omega-3 fatty acid may be translated to 
encompass the broader omega-3 own family cannot be decided through this 
examination. The dose–range response of EPA become investigated in a larger 
observation concerning 70 depressed subjects. Big upgrades in temper have been 
found inside the intervention institution receiving a hundred mg of EPA, 
however now not at higher doses. The phenomenon of a “threshold” as soon as 
the greatest omega-3 fatty acid dose is reached is likewise visible in rheumatoid 
arthritis trials, where a higher dose of omega-3 fatty acids did now not bring 
about further upgrades in cease measures. The very last look  used each EPA and 
DHA as an intervention, with results after the 8-week trial displaying rather huge 
enhancements in depressive signs. 

It's far clear that the research area of food regimen and mind 
characteristics is a quite an early level and as but, there were no therapeutic 
values described for the top-rated dose of omega-3 fatty acids for the alleviation 
of terrible signs associated with melancholy.{66} therefore, the safest and most a 
sensible approach to take when thinking about omega-3 fatty acid 
supplementation may be to follow the hints set for optimum fatty acid intake for 
cardiovascular health. the yank coronary heart association{,67} the European 
Society for Cardiology{,68} the scientific Advisory Committee on vitamins 
(UK),{69} the national fitness and scientific Council (NHMRC),{70} and The 
country wide coronary heart the foundation of Australia (NHF){71} has all 
released recommendations for people with or vulnerable to cardiovascular 
ailment to grow their intake of omega-3 fatty acids. 

In keeping with a recent file launched by way of an expert subcommittee 
of the worldwide Society for the have look at Fatty Acids and Lipids (ISSFAL), 
an adequate linoleic acid (omega-6) intake is 2% of total energy, a healthful 
consumption of ALA (omega-3) is 0.7% of overall strength, and for 
cardiovascular health, a minimum intake of EPA and DHA mixed is 500 mg in 
keeping with day.{72} the right omega- The 6 to omega-3 intake ratio is as a result 
approximately 5 to at least one. In greater realistic terms, the NHF recommends 
2 food of oily fish in keeping with weak, now not handiest for people with 
cardiovascular chance factors, but additionally for the general population. But, it 
ought to be referred to that current research suggest that the most fulfilling The 
omega-6 to omega-three ratio may range in line with the disorder and disorder 
severity. Till more significant trials of omega-3 fatty acids and despair were 
conducted, the above recommended intakes should be considered because the 
levels related to a widespread wholesome food plan and/or capacity 
supplementation. 

The amino acid tryptophan is the precursor to the neurotransmitter 
serotonin. Much research has confirmed that tryptophan availability to the mind 
affects the conversion to serotonin.{75} while tryptophan is administered as a 
complement or is derived from a meal, it increases the quantity of tryptophan 
available to serotonin neurons.This availability can swiftly grow serotonin 
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manufacturing to beautify serotonin release in neurons that are swiftly firing. The 
effect of problems to be had tryptophan both via supplementation or meal 
manipulation can change sleep and temper styles. The effects are small compared 
with the outcomes of potent capsules that enhance serotonin features inside the 
mind. As with many nutritional regimens, a dichotomous paradigm of 
nutritional therapy and pharmacotherapy as used in the treatment of diabetes 
and cardiovascular sickness has plenty to advise it. 

Wurtman and associates show that excessive carbohydrate food boom 
serotonin synthesis.  Intake of a meal this is high in carbohydrates, branched-
chain amino acids, and tryptophan has a full-size effect due to the fact both 
glucose from the carbohydrate and the branched-chain amino acids (especially 
leucine) boom insulin secretion.80 Insulin facilitates the delivery of branched-
chain amino acids into muscle cells, thereby decreasing the opposition for 
tryptophan with the aid of the big impartial amino acids for the tryptophan 
transporter protein to carry it throughout the blood–mind barrier. Drowsiness 
triggered with the aid of accelerated serotonin is the not-unusual impact of a 
large carbohydrate meal. 

Several other dietary elements, specifically micronutrients, amino acids, 
and natural treatments have been proposed for the improvement, renovation, 
and relapse of depression.The possibility of clinical and sub clinical nutritional 
deficiencies in depressed sufferers has been raised following the proposal that 
this group may also have physiological necessities for certain vitamins above and 
past the recommended dietary consumption (RDI). Numerous studies have 
discovered that there's an increased prevalence of folate deficiency in psychiatric 
sufferers, mainly in people with intense depression, forty with up to 1 0.33 having 
suboptimal folate status. {81} whether or not this extensive deficiency is a result 
of chronic low folate consumption or a compromised folate metabolism is 
doubtful. But, one of the maximum commonplace clinical capabilities of 
depression is a diminished hobby in meals.5 This, accompanied by a generalized 
lassitude and a withdrawal from social interactions, may additionally cause 
terrible dietary consumption and impaired dietary status. 3 Morris and 
coworkers suggest that a folate supplement may be important at some point in 
the 12 months following a depressive episode. 

Regardless of a growing body of research, the institutions between B12, 
B6, folate, and same and treatment results in depressive problems are nonetheless 
unsolved and plenty of this frame of studies has produced conflicting results. 
Eighty-three Low concentrations of folate and B12 may also impair methylation 
reactions and both nutrients are necessary for methionine synthesis and the 
following formation of identical, the everyday methyl donor, important within 
the formation of neurotransmitters and phospholipids. Culturally described 
nutritional habits may impact the relationship between folate repute and 
melancholy in distinct societies: a low folate stage turned now not detected in 
Chinese language sufferers or Latino guys, however, turned found in Latino 
girls. Tolmunen and colleagues reported that low dietary folate and depressive 
signs and symptoms are associated with center-age Finnish men. The affiliation 
between folate and melancholy can be more distinguished in elderly topics, 
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among whom folate deficiency has been incredibly common in a few studies. 
Hintikka and associates validated that better B12 tiers are substantially 
associated with better outcomes in younger and center-aged topics, but similar 
studies had been warranted. 

Due to the fact the metabolite of vitamin B6, pyridoxal 5′-phosphate (PLP), 
is a coenzyme within the tryptophan–serotonin pathway, a loss of B6 might 
theoretically motivate despair, no matter being convenient to be had in a 
balanced diet{89,90} Penninx and coworkers determined that individuals with a 
B12 deficiency had a 2-fold hazard of intense despair. Bottiglieri and co-workers 
pronounced that depressed patients had increased plasma homocysteine. Low 
folate repute became discovered in depressed people in the wider populace of 
the United States82 and the response to antidepressants changed into poorer in 
sufferers with a low folate status. Hvas and associates, in a have a look at an 
elderly populace, advise that B6 plays a position in developing symptoms of 
melancholy with a large affiliation between the B6 derivative PLP and signs of 
despair. The mechanism of antidepressant effect involved in B12, B6, and folate, 
and the same can be mediated via homocysteine and/or the synthesis of 
monoamines inside the brain.86 The higher quotes of depressive issues in 
subjects with low folate and excessive homocysteine tiers are because of 
variations in cardiovascular elements and bodily comorbidity. Serum folate is 
extra touchy to dietary consumption than vitamin B12 and folate deficiency can 
be an outcome of loss of urge for food. 

The antidepressant mechanism of the same has not been elucidated; 
however, it's miles known that the same exerts a stimulatory effect on 
monoamine metabolism and turnover. Same treatment will increase the attention 
of 5-HIAA. Mechanisms had been proposed; the stimulatory effect on 
monoamine transmitters or as an alternative multiplied or restored membrane 
phospholipids methylation.83 identical, through its hobby as a methyl donor, can 
increase the fluidity of cellular membranes by using stimulating phospholipids 
methylation.{99} The effect of equality on receptor structures is exciting due to 
the fact the evidence suggests that age-related adjustments within the membrane 
environment may result in extended membrane viscosity and for this reason 
membrane dysfunction. 

St. John’s wort is an herbal extract derived from the plant Hypericum 
perforatum. it's been significantly studied in Europe, mainly in Germany, 
wherein it's far as usually advocated in the remedy of melancholy as Prozac 
(fluoxetine) is inside the U.S.{101} An early meta-analysis of 23 randomized 
manipulation trials of the efficacy of St. John’s wort within the remedy of despair 
indicated that there was a healing gain Of the 23 scientific trials, 20 had been 
double-blinded in study design, and there had been 1757 take a look at subjects, 
with differing severities of depression. The subjects obtained one of the following 
interventions: an herbal supplement of St. John’s wort (dose range from 200 mg 
to 1800 mg in keeping with day), a conventional antidepressant drug, or a 
placebo, for 4 to 8 weeks. In In 13 of the trials, St. John’s wort resulted in a 55% 
remedy of depressive signs and symptoms, compared to 22% for a placebo. The 
difference changed into less within the 3 trials evaluating St. John’s wort with 
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antidepressant pills; but, the additional benefit of a giant discount in damaging 
side outcomes became referred to. This 1996 overview said that St. John’s wort 
was now not only better tolerated than the commonly prescribed antidepressant 
medicines; it became additionally greater powerful in the relief of poor signs and 
symptoms related to depression. but, the evaluation of the effects of  massive 
medical trials achieved extra these days in the U.S. does now not guide the 
perspectives expressed within the 1996 overview. Gupta and coworkers suggest 
that the reasons for variations in examine findings are related to St John’s wort 
interactions with prescribed medications and sufferers taking each need to be 
intently monitored. 
 

METHODOLOGY 
Participant 

We enrolled 120 players aged 18–65 with a reasoning of fundamental 
depressing infirmity. Participants had carelessly filled a place considered an 
individual of five remedy groups: omega-three fatty acids (n = 24), tryptophan 
(n = 24), B vitamins (n = 24), alike (n = 24), or hypericum (n = 24). 
Study Design 

This enhances the 12-temporal length of an event or entity's existence in 
randomized, regulated trials. The control institution seized a fake pill. All 
situations had been executed verbally. 
Intervention 

Omega-3 fatty acids: things received 1000mg of EPA and 500mg of DHA 
per epoch. 

 Tryptophan: Society gets 2 grams of L-tryptophan every day.  

 B vitamins: subscribers take a B-complex complement containing an 
individual hundred of the signed values for each era. 

 Alike: things captured 800mg of identical two instances continually. 

 Hypericum: The crowd takes 300mg of Hypericum extract three times a 
day. 

Data Collection 
Depressive symptoms existed as determined by the use of the Hamilton 

despair grade scale (HDRS) at baseline, 6 weeks, and 12 weeks. Biochemical 
measures shielded the antitoxin ranges of appropriate vitamins and 
neurotransmitters. 
Data Analysis 

We performed a frequent-measures ANOVA to analyze adaptations in 
HDRS scores through age, and guest-hoc tests were used to assess the situational 
instrumentalities of the fake pill company. 
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RESULTS 
Demographic Characteristics 

Shareholders imply age-enhanced quadragesimal age, and 65% have been 
women. There have been no significant demographic dissimilarities in a few of 
the remedies. 
Treatment Effects 

 Omega-3 Fatty Acids: large discounts in the HDRS hierarchy have existed 
at 6 and 12 weeks, distinguished from the fake pill organization (p < 0.05). 

 Tryptophan: No huge differences have existed in HDRS rankings as 
distinguished from the fake pill arrangement. 

 B vitamins: entire-size betterings had happened at 12 weeks in comparison 
to the fake pill group (p < 0.05).alike: large discounts in HDRS ratings at 6 
and 12 weeks in evaluation to the fake pill organization (p < nothing.05). 

 Hypericum: first-rate discounts in HDRS scores at 12 weeks distinguished 
from the fake pill institution (p < 0.05).Safety and Tolerability: 

All remedies had been well-indulged without any antagonistic endeavors 
stated. Moderate gastrointestinal signs were noticed in a few appendages 
receiving hypericum. 

 
DISCUSSION 
Interpretation of Results 

Omega-three fatty acids, B vitamins, equal, and hypericum rooted hopeful 
effects in cutting down depressing signs and manifestations. but tryptophan did 
not immediately yield excellent augmentations. The findings prove that certain 
digestive adjuncts can be effective in medicating concavity. 
Mechanisms of Action 

Omega-three fatty acids can also strive for their results through 
antagonistic angering and neuroprotective mechanisms. B vitamins and equal 
still can affect neurotransmitter synthesis and absorption, while Hypericum's 
flow concedes the possibility of being related to the alluring effect on serotonin 
and different neurotransmitters. 
Comparison with Previous Research 

Our results join the accompanying preceding research that helps with the 
use of omega-3 fatty acids and the same secondary remedies for despair. Still, the 
dearth of far-reaching judgments for Tryptophan contrasts with a few earlier 
studies. 
Limitations 

Restraints include a fantastically narrow pattern of time and a specifically 
short 12-week notice event. The time of a placebo impact and its typical reactions 
need to be captured in concern. 
Clinical Implications 

The one's judgments advise that omega-three fatty acids, B minerals, and 
hypericum can be thought of as secondary remedies for despair, especially for 
sufferers accompanying singular digestive deficiencies. Healthcare dealers 
should research guy or woman patient dreams. 
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Future Directions 
Future research should contain larger, longer-term troubles to maintain 

those findings and discover the best dosages and formulations for each 
secondary remedy.  

 
CONCLUSIONS AND RECOMMENDATIONS 

The WHO estimates that foremost depressive disorders turns into the 
second main cause of morbidity worldwide by the 12 months of 2020. Luckily, 
melancholy is a treatable circumstance. Successful control of despair includes 
pharmacological and psycho therapeutics remedies. As is common nowadays, 
chronic sicknesses including diabetes mellitus, cardiovascular disorder, and a 
few music skeletal issues have a dichotomous remedy paradigm wherein 
nutritional regimens have an adjunctive remedy role with pharmacotherapy. 
There are numerous promising applicants for nutritional adjuvant remedies for 
melancholy; omega-3 fatty acids and phospholipid speculation are the most 
promising. However, tryptophan, vitamins B6, B12, folate, and equal also reveal 
promise in contributing to the phospholipid methylation speculation. no matter 
the increasing body of studies, variations in nutritional cultures, ranges inside 
the human lifestyles cycle, and co-morbidities all cloud the problems worried. 
With any luck, the function of balanced vitamins should be identified and then 
vitamins and precise vitamins might be used as an adjuvant remedy for the 
maintenance of proper intellectual fitness. 
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