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Background: Major Depressive Disorder (MDD) poses a significant global health 

burden, necessitating effective treatment strategies. Current therapies, while 

prevalent, often exhibit delayed onset of action and limited efficacy, underscoring 

the need for novel interventions. Objective: This multicenter, double-blind, 

randomized controlled trial aimed to assess the efficacy and safety of Rejiyana® 

capsules, a combination of acetyl-L-carnitine (ALCAR) and agmatine, as 

adjunctive therapy in individuals with MDD receiving standard care. 

Materials and Methods: A total of 120 participants aged 18-65 years with 

diagnosed MDD were randomized into two groups: Rejiyana® + standard care or 

standard care alone, for 12 weeks. Efficacy was evaluated using standardized 

depression scales (HAM-D17, MADRS) and global impression assessments 

(CGI). Safety assessments included adverse event monitoring and blood pressure 

measurements. 

Results: Both treatment groups demonstrated significant reductions in depression 

severity over 12 weeks, with Rejiyana® + standard care group showing a trend 

towards greater improvement, particularly among male patients. Remission rates 

and clinical efficacy were notable in the Rejiyana® + standard care group. Changes 

in Montgomery-Asberg Depression Rating Scale (MADRS) scores favored the 

Rejiyana® + standard care group, indicating superior efficacy. CGI scores reflected 

progressive clinical improvement in both groups throughout the treatment phase. 

Blood pressure reductions were significant in the Rejiyana® + standard care group 

compared to standard care alone. 

Conclusion: Rejiyana® capsules, comprising acetyl-L-carnitine (ALCAR) and 

Agmatine, demonstrated efficacy as adjunctive therapy for MDD, resulting in 

significant reductions in depressive symptoms and improvements in overall 

clinical status. The combination therapy was well-tolerated, suggesting its 

potential as a safe and effective treatment option for MDD. Further research is 

warranted to validate these findings and elucidate optimal dosing and long-term 

effects. 

Keywords: Major Depressive Disorder, adjunctive therapy, acetyl-L-carnitine, 

agmatine, randomized controlled trial, depression severity, treatment efficacy, 

safety assessment. 
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INTRODUCTION 
 

Major Depressive Disorder (MDD) is a debilitating 

psychiatric condition characterized by persistent low 

mood, anhedonia (loss of interest or pleasure in most 

activities), feelings of worthlessness, and impaired 

daily functioning. It is a prevalent and severe mental 

health disorder affecting millions of people 

worldwide. MDD significantly impacts an 

individual's emotional, cognitive, and physical well-

being, leading to a diminished quality of life and an 

increased risk of suicide.[1,2,3] According to the 

World Health Organization, over 280 million 

individuals are currently affected by MDD, with a 

nearly 20% rise in affected individuals over the past 

decade. Given this scenario, MDD is now the leading 

cause of disability worldwide.[4] In India, MDD is a 

prevalent mental health disorder, affecting a 

significant proportion of the population. The burden 

of MDD is further exacerbated by the large 

population size and the limited availability of mental 

health resources in many regions. The consequences 

of untreated or inadequately managed MDD can be 

severe, affecting not only the affected individuals but 

also the overall society and economy. Despite the 

high prevalence of major depressive disorder (MDD) 

and recent advancements in understanding its 

neurobiological mechanisms, effective treatment 

remains challenging.[5,6] Despite the prevalence of 

MDD, current treatment modalities predominantly 

rely on the Monoamine Hypothesis, centered around 

neurotransmitters such as serotonin and 

norepinephrine. Traditional antidepressants, 

including Selective serotonin reuptake inhibitors 

(SSRIs) Serotonin and norepinephrine reuptake 

inhibitors  (SNRIs),  Tricyclic antidepressants  

(TCAs), and Monoamine oxidase inhibitors 

(MAOIs) , are frequently prescribed.[7] The current 

traditional antidepressants have limitations including 

their limited effectiveness (with only about 50% of 

patients achieving remission), delayed onset of 

therapeutic effects, and a high incidence of adverse 

side effects such as headaches, constipation, weight 

fluctuations, and notably, sexual dysfunction.[8] 

Furthermore, a substantial portion of patients, 

particularly those with early-onset depression or 

repeated stress exposure, exhibit inadequate response 

to initial antidepressant therapy. Notably, traditional 

antidepressants act through the cyclic adenosine 

monophosphate (c-AMP) signaling pathway, aiming 

to augment synaptic proteins and function. However, 

many MDD patients often correlate with c-AMP 

deficiency, delaying the restoration of synaptic 

integrity and neurotransmitter equilibrium, thus 

delaying the onset of therapeutic benefits. Moreover, 

any episode of stress catalyzes the hydrolysis of 

cyclic adenosine monophosphate (c-AMP) to 5-

adenosine monophosphate (5-AMP) via the 

phosphodiesterase 4 (PDE4)  enzyme terminating its 

second messenger system.[9,10] Additionally, Nasca et 

al research found novel biomarkers and biological 

targets for mechanism-based antidepressant 

development. Notably, her study elucidates the 

association between Major Depressive Disorder 

(MDD) and low blood levels of acetyl-L-carnitine 

(ALCAR). ALCAR deficiency correlates with 

depression severity and treatment resistance, 

positioning it as a diagnostic marker and therapeutic 

target.[11] Similarly Nie et al.'s research underscores 

the diagnostic utility of ALCAR and L-Carnitine 

(LC) in MDD. Reduced ALCAR and LC levels in 

MDD patients, alongside their elevation post-

effective treatment, signify their potential as 

dynamic biomarkers for treatment response 

monitoring.[12] Further, our research builds upon 

these existing data from research that has shown a 

direct correlation with MDD. In the pursuit of 

enhanced MDD treatment, researchers explore 

Rejiyana® Capsules, which is a combination of 

Agmatine and Acetyl L Carnitine (ALCAR). 

Agmatine, an endogenous polyamine synthesized by 

the enzyme arginine decarboxylase, has emerged as a 

potential novel therapeutic strategy for major 

depressive disorder (MDD). Several studies have 

demonstrated the antidepressant effects of Agmatine 

in previous research, suggesting its ability to 

modulate various receptors and neurotransmitter 

systems in the brain.[13,14] Agmatine has been shown 

to produce fast antidepressant-like effects by 

inhibiting N-methyl-D-aspartate (NMDA) receptors, 

reducing their activity. Consequently, it induces a 

rapid and pulsatile release of glutamate, which 

activates α-Amino-3-hydroxy-5-methyl-4-

isoxazolepropionic acid (AMPA) receptors, 

enhancing their function. This stimulates the speedy 

secretion and release of brain-derived neurotrophic 

factor (BDNF) and promotes the synthesis of 

synaptic proteins. These combined actions lead to 

improved synaptic plasticity, facilitating enhanced 

neuronal communication and adaptive responses 

within the brain.[14] Moreover, increasing evidence 

suggests that Agmatine is safe. In addition, Acetyl -L 

-Carnitine's (ALCAR) multifaceted role in cellular 

energy production and epigenetic regulation promote 

its therapeutic relevance in depression. ALCAR 

augments cellular ATP levels, thereby elevating 

cyclic c-AMP levels and enhancing antidepressant 

efficacy. Moreover, ALCAR facilitates histone 

acetylation, modulating BDNF secretion and 

synaptic glutamate release crucial for mood 

regulation. Supplementation with ALCAR shows 

promise in ameliorating glutamatergic dysfunction 

and neuronal atrophy in mood-regulatory brain 

regions, stimulate neuronal and synaptic plasticity.[15] 

Nasca's and Nie et al.'s research underscores the 

intricate biochemical foundation of depression, 

paving the way for targeted interventions.[11,15] 

Therefore, a rigorous double-blind, randomized 

controlled trial is conducted to assess the safety and 

efficacy of Rejiyana® capsules as adjunctive therapy 

alongside Standard of Care (SOC) for MDD. 

 



599 

 International Journal of Medicine and Public Health, Vol 14, Issue 2, April-June, 2024 (www.ijmedph.org) 

 

MATERIAL AND METHODS 

 

This multicenter, double-blind, randomized 

controlled trial will enroll 120 participants aged 18-

65 years, with HAM-D17 scores ≥17 and diagnosed 

with mild to severe depression. The subject 

population characteristics, including age distribution 

and gender representation, were collected and are 

presented in Table 1 (Demographic Characteristics 

and Subject Distribution Across Gender) in the 

Results section. Exclusion criteria include bipolar 

affective disorder, schizophrenia, pregnancy, and 

significant medical disorders. Participants meeting 

the inclusion criteria were randomized into two 

groups in 1:1 proportion: one received Rejiyana® + 

SOC and the other received SOC alone for 12 

weeks. Efficacy evaluations were conducted using 

the HAM-D17, MADRS, and CGI scales to measure 

depression severity and global impressions. Safety 

assessments included physical examination, vital 

signs, medical history, recording of prior & 

concomitant medication, and adverse event 

monitoring.  

Efficacy outcomes were assessed using the HAM-

D17 and MADRS scales to measure depression 

severity, while the CGI scale evaluated global 

impressions. Safety endpoints included recording of 

adverse events and blood pressure measurements. 

Trained psychiatrists conducted efficacy evaluations 

using standardized scales at baseline, week 4, and 

week 12. Physical examinations, vital signs, and 

medical history were recorded at the baseline visit. 

Participants' prior and concomitant medications 

were documented. Adverse events were recorded 

throughout the study. Study data was analyzed using 

the descriptive stats for demographics, t-tests and 

chi-squared tests for baseline group comparisons, 

and repeated measures and chi-squared tests for 

efficacy and safety analysis. Subgroup and survival 

analyses were applied as needed. Missing data was 

handled, covariates adjusted, and a sample size 

calculation ensured adequate power. The analysis 

followed a predefined protocol and featured visual 

data presentation. 

Efficacy Assessment Study Scales 

1. Hamilton Rating Scale for Depression (HAM-

D17): HAM-D17 is considered a gold standard in 

assessing depression severity in clinical trials. It 

considered as validated clinician-administered scale 

to assess the severity of depression. It consists of 17 

items, each evaluating specific symptoms related to 

depression, such as mood, guilt, suicidal ideation, 

sleep disturbances, and anxiety. The total score 

ranges from 0 to 52, with higher scores indicating 

greater depression severity.[16, 17, 18]  

2. Montgomery-Asberg Depression Rating Scale 

(MADRS): MADRS is a clinician-rated scale 

designed to assess the severity of depressive 

symptoms, focusing on the emotional aspects of 

depression. It comprises 10 items that evaluate 

feelings of sadness, lassitude, concentration 

difficulties, and suicidal thoughts. The total score 

ranges from 0 to 60, with higher scores indicating 

more severe depressive symptoms.[19, 20] 

MADRS complements the HAM-D17 in evaluating 

specific emotional aspects of depression. It helps in 

a comprehensive understanding of the emotional 

response to treatment with Rejiyana® + SOC and 

SOC alone. 

3. Clinicians Global Impressions (CGI): CGI is a 

clinician-rated scale used to assess the overall 

severity of illness and improvement in patients 

receiving treatment. It consists of two subscales: 

CGI-Severity (CGI-S) and CGI-Improvement (CGI-

I). The CGI-S rates the severity of the illness on a 

scale from 1 (normal) to 7 (extremely ill), while the 

CGI-I measures the improvement relative to 

baseline on a scale from 1 (very much improved) to 

7 (very much worse).[21, 22] 

4. Safety Assessments: Adverse events and blood 

pressure measurements were measured to assess 

potential side effects or safety of the investigational 

treatment, to evaluate the treatment's impact on 

cardiovascular health, or to determine baseline 

health parameters of the study participants.[23, 24] 

 

RESULTS 

 
The study encompassed a cohort of 120 participants. 

Participants were categorized into two age groups: 

Young Adults (18-39 years) and Middle-Aged 

Adults (40-65 years), and they were further 

classified by gender. In the Rejiyana® + SOC 

(Rejiyana® Capsules + Standard of Care) group, 

among Young Adults, 33 (28%) were Female, and 

15 (13%) were Male, while in the SOC (Standard of 

Care alone) group, 31 (26%) were Female, and 28 

(23%) were Male. Among Middle-Aged Adults, the 

Rejiyana® + SOC group had 4 (3%) Female 

participants and 8 (7%) Male participants, while the 

SOC group had no Female participants and 1 (1%) 

Male participants mentioned in table no 1.  All the 

participants underwent the study assessments as per 

the protocol defined by the schedule of assessments 

(SOA). [Table 2] 

Hamilton Rating Scale for Depression (HAM-

D17): The primary outcome of this multicenter, 

double-blind, randomized controlled trial was to 

assess the change in depressive symptom severity 

using the Hamilton Depression Rating Scale (HAM-

D17) at Week 4 and Week 12 mentioned in table no 

2. [Table 2] 

The participants in both the Rejiyana® + SOC and 

SOC-only treatment arms experienced significant 

reductions in Hamilton Rating Scale for Depression 

(HAM-D17) scores over the course of the 12-week 

trial (p < 0.05). This reduction in depression severity 

was evident when comparing baseline scores to 

scores at week 12 within each treatment arm. 

Additionally, while there were no statistically 

significant differences in HAM-D17 scores between 

male and female patients within each treatment arm 
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at any time point, the Rejiyana® + SOC group 

showed a trend toward greater improvement, 

particularly among male patients shown in figure no 

1. 

 

 
Figure 1: Comparison of HAM-D scores over 12 weeks 

by gender and treatment regimen 

 

Trial data systematically evaluated the efficacy of 

the administered interventions using predefined 

criteria. Remission, a pivotal treatment outcome, 

was ascertained by achieving a HAM-D17 score of 

8 or less. Clinical efficacy, representing a substantial 

therapeutic response, was operationally defined as a 

reduction of 50% or more in HAM-D17 scores. 

Additionally, partial response, signifying a 

meaningful improvement, was delineated by an 

alteration of HAM-D17 scores within the range of 

25% to 49%. 

At the end of the 12-week, it was examined the rates 

of positive improvement, stratified by gender and 

treatment regimen. In the Rejiyana® + SOC group, 

15 female participants and 8 male participants met 

the criteria for clinical efficacy, demonstrating a 

notable response to treatment. In the SOC-only 

group, 4 female participants and 2 male participants 

also exhibited positive improvement, indicative of a 

favorable treatment response shown in figure no 2. 

 

 
Figure 2: Positive improvement at week 12 by gender 

and treatment regimen 

 

Furthermore, partial improvement at both week 04 

and week 12, yields insights into the treatment 

dynamics over time. By week 04, 10 females and 3 

males in the Rejiyana® + SOC group, and 4 females 

in the SOC-only group, achieved partial 

improvement. Notably, by week 12, the rates of 

partial improvement had substantially increased, 

with 20 females and 15 males in the Rejiyana® + 

SOC group, and 23 females and 22 males in the 

SOC-only group demonstrating meaningful 

therapeutic progress shown in figure no 3. 

 

 
Figure 3: Partial Improvement at Week 04 and Week 

12 by Gender and Treatment Regimen 

 

Montgomery-Asberg Depression Rating Scale 

(MADRS): The secondary endpoint assessed the 

change in MADRS scores during the treatment 

phase. The Rejiyana® + SOC group demonstrated 

significantly higher mean percentage changes in 

MADRS scores compared to the SOC-alone group 

at all-time points. 

At baseline, both groups demonstrated similar 

MADRS scores, with female patients in the 

Rejiyana® + SOC group scoring 30.14 and males 

scoring 30, while the SOC-only group had scores of 

29.94 for females and 30.66 for males. 

Significantly, by the end of the 12-week 

intervention period, substantial reductions in 

MADRS scores were observed in both groups. In 

the Rejiyana® + SOC group, female patients 

exhibited a final score of 8.92, and male patients 

reached 8.70. In comparison, the SOC-only group 

showed final MADRS scores of 16.87 for females 

and 17.41 for males mentioned in Table no 3. 

These findings highlight the potential efficacy of 

Rejiyana® Capsules as an adjunctive therapy for 

MDD, as evidenced by the greater reduction in 

depression severity compared to the SOC-only 

group as shown in Figure no 4. 

 

 
Figure 4. Comparison of MADRS scores over 12 weeks 

by gender and treatment regimen 

 

At Baseline in the "Rejiyana® + SOC" group, there 

were no patients classified as "Normal," four 

patients classified as "Mild Depression," and 56 

patients classified as "Moderate Depression." 

By Week 12, in the " Rejiyana®  + SOC" group, the 

distribution of depression severity had changed, 
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with 16 patients classified as "Normal," four patients 

classified as "Mild Depression," and no patients 

remaining in the "Moderate Depression" category. 

In contrast, at Baseline in the "SOC" group, there 

were no patients classified as "Normal," eight 

patients classified as "Mild Depression," and 52 

patients classified as "Moderate Depression." 

By Week 12, in the "SOC" group, the distribution of 

depression severity had also changed, with four 

patients classified as "Normal," 45 patients 

classified as "Mild Depression," and 11 patients 

classified as "Moderate Depression." 

These findings suggest that both treatment arms 

experienced changes in the distribution of 

depression severity over the course of the study, 

with some patients shifting to less severe categories 

by Week 12 mentioned in Table no 4. 

• Note: The table no 4 provides an overview of the 

distribution of depression severity within the 

"Rejiyana® + SOC" and "SOC" treatment arms at 

various assessment time points. 

• Severity of depression is categorized into three 

levels: "Normal," "Mild Depression," and 

"Moderate Depression." 

• Each row corresponds to a specific assessment 

time point (Baseline, Week 02, Week 04, Week 

08, and Week 12). 

• The values in the cells represent the count of 

patients falling into each severity category. 

• This table allows for the visual assessment of 

changes in the distribution of depression 

severity over time and between treatment arms. 

Clinicians Global Impressions (CGI): The scores 

were assessed at baseline, week 4, and week 12 to 

evaluate overall clinical improvement in both study 

groups. The mean CGI-Improvement scores at 

baseline were 4.8 ± 0.79 for the Rejiyana® + SOC 

group and 5.2 ± 0.64 for the SOC group. At week 4, 

the mean CGI-I scores significantly improved to 3.8 

± 0.79 in the Rejiyana® + SOC group and 4.1 ± 0.77 

in the SOC group. By week 12, further 

improvements were observed with mean CGI-I 

scores of 1.8 ± 0.78 for the Rejiyana® + SOC group 

and 2.2 ± 0.68 for the SOC group. 

The results demonstrate a progressive reduction in 

CGI-I scores over time, indicating significant 

clinical improvement in both study groups 

throughout the treatment phase as shown in figure 

no 5. 

 
Figure 5. Comparison of Mean CGI-I Scores over 12 

Weeks for Rejiyana® + SOC and SOC Treatments 

 

Note: CGI-I scores range from 1 (very much 

improved) to 7 (very much worse). Lower CGI-I 

scores indicate greater clinical improvement. 

Blood Pressure: The monitoring of blood pressure 

was conducted to assess cardiovascular health in 

both treatment arms during the Treatment Phase. 

Blood pressure measurements were taken at baseline 

and at the 12-week mark to evaluate safety and 

potential cardiovascular effects. 

At baseline, participants in both the Rejiyana® 

Capsules plus Standard of Care (Rejiyana® + SOC) 

group and the Standard of Care (SOC) group 

exhibited similar mean systolic blood pressure 

(SBP) levels, with values of 134.5 ± 7.4 mmHg and 

135.6 ± 5.7 mmHg, respectively. Following the 12-

week intervention period, there was a notable 

reduction in SBP in both groups. In the Rejiyana® + 

SOC group, the mean SBP decreased to 126.9 ± 7.8 

mmHg, while in the SOC group, it decreased to 133 

± 5.4 mmHg. Importantly, the reduction in SBP in 

the Rejiyana® + SOC group was statistically 

significant compared to the SOC group, indicating 

that the addition of Rejiyana® Capsules led to a 

significant improvement in SBP.  

Regarding diastolic blood pressure (DBP), 

participants in both groups also exhibited similar 

mean baseline values, with 81.9 ± 14 mmHg in the 

Rejiyana® + SOC group and 82 ± 10 mmHg in the 

SOC group. After the 12-week trial period, both 

groups experienced a reduction in DBP. In the 

Rejiyana® + SOC group, the mean DBP decreased to 

78.6 ± 13.9 mmHg, while in the SOC group, it 

decreased to 79.9 ± 10 mmHg. Notably, the 

reduction in DBP in the Rejiyana® + SOC group was 

statistically significant compared to the SOC group, 

indicating a significant improvement in DBP with 

the addition of Rejiyana® Capsules as mentioned in 

table no 5. 

Adverse Events: Adverse events were recorded 

throughout the study duration, and the frequency 

and severity were compared between the Rejiyana® 

+ SOC and SOC groups. The most commonly 

reported adverse events were mild in severity for 

both groups. The study observed a similar pattern of 

adverse events in both the Rejiyana® + SOC and 

SOC groups, with most events classified as mild in 

severity. The incidence and nature of adverse events 

did not significantly differ between the two 

treatment groups. The overall safety profile of 

Rejiyana® + SOC and SOC alone was found to be 

favorable in the context of managing major 

depressive disorder as mentioned in table no 6. 

[Table 6] 
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Table 1: Demographic Characteristics and Subject Distribution across Gender 

Age Group Gender Rejiyana® + SOC SOC Grand Total 

Young Adults (18-39) 
Female 33 (28%) 31 (26%) 64 (53%) 

Male 15 (13%) 28 (23%) 43 (36%) 

Middle-Aged Adults (40-65) 
Female 4 (3%) 0 (0%) 4 (3%) 

Male 8 (7%) 1 (1%) 9 (8%) 

 

Table 2: Changes in Hamilton Rating Scale for Depression (HAM-D17) scores by treatment arm and gender 

Treatment Arms Treatment Duration 
Male Patients (Mean + 

SEM) 

Female Patients (Mean + 

SEM) 

Rejiyana® + SOC 

Baseline 24.61 + 2.23 25.22 + 2.04 

Week 04 20.61 + 2.71 20.51 + 2.42 

Week 12 12.96 + 2.82 14.16 + 3.79 

SOC 

Baseline 24.76 + 2.49 24.68 + 2.68 

Week 04 20.97 + 2.69 20.61 + 2.04 

Week 12 16.31 + 2.14 15.81 + 1.85 

 

Table 3: Changes in Montgomery-Asberg Depression Rating Scale (MADRS) scores by treatment arm and gender 

Treatment Arms Treatment Duration 
Female Patients (Mean + 

SEM) 

Male Patients 

(Mean + SEM) 

Rejiyana® + SOC 

Baseline 30.14 + 4.06 30 +3.68 

Week 02 19.3 + 3.12 18.65 + 2.27 

Week 04 15.08 + 2.88 14.41 + 2.26 

Week 08 11.59 + 2.74 10.83 + 2.31 

Week 12 8.92 + 2.43 8.7 + 2.55 

SOC 

Baseline 29.94 + 4.13 30.66 + 3.14 

Week 02 26.19 + 3.64 27.03 + 3.21 

Week 04 23.87 + 3.71 24.76 + 3.31 

Week 08 21.42 + 3.23 22.1 + 2.93 

Week 12 16.87 + 2.58 17.41 + 2.21 

 

Table 4: Distribution of population by severity of depression in MADRS scale 

Severity of Depression Scores 
Normal Mild Depression Moderate Depression 

0-6 7-19 20-34 

Rejiyana® + SOC 

Baseline 0 4 56 

Week 02 0 35 25 

Week 04 0 58 1 

Week 08 7 53 0 

Week 12 16 44 0 

SOC 

Baseline 0 8 52 

Week 02 0 1 59 

Week 04 0 4 56 

Week 08 1 15 44 

Week 12 4 45 11 

 

Table 5: Blood Pressure Changes in Rejiyana® + SOC and SOC Groups 

(Mean ± SEM) 
Baseline Systolic 

BP (mmHg) 

Week 12 Systolic 

BP (mmHg) 

Baseline Diastolic BP 

(mmHg) 

Week 12 Diastolic BP 

(mmHg) 

Rejiyana® + SOC 134.5 + 7.4 126.9 + 7.8 81.9 + 14 78.6 + 13.9 

SOC 135.6 + 5.7 133 + 5.4 82 + 10 79.9 + 10 

 

Table 6: Adverse Events in Rejiyana® + SOC and SOC Groups 

 
 

DISCUSSION 
 

Major Depressive Disorder (MDD) is a prevalent 

psychiatric condition characterized by persistent 

feelings of sadness, loss of interest or pleasure, 

changes in appetite or weight, sleep disturbances, 

fatigue, feelings of worthlessness or guilt, and 

impaired concentration or decision-making. It is a 

Adverse Event Rejiyana® + SOC SOC Severity 

Anorexia 4 6 Mild 

Diarrhea 2 0 Mild 

Somnolence 6 7 Mild 

Xerostomia 2 0 Mild 

Abdominal fullness 1 0 Mild 

Erectile Dysfunction 1 7 Mild 

Gastric discomfort or Gastric irritation 11 7 Mild 

Dizziness 2 1 Mild 

Insomnia 7 3 Mild 

Nausea 3 1 Mild 
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leading cause of disability worldwide, emphasizing 

the critical need for effective treatment strategies.[25] 

Several studies have provided compelling evidence 

for the therapeutic potential of acetyl-L-carnitine 

(ALCAR) in the management of MDD. Veronese et 

al. (2018) conducted a meta-analysis, demonstrating 

that ALCAR supplementation led to significant 

improvements in depressive symptoms compared to 

placebo. This meta-analysis encompassed a range of 

randomized controlled trials (RCTs), highlighting 

the consistency of ALCAR's antidepressant effects 

across different study populations.[26] 

Furthermore, Martinotti et al. (2011) explored 

ALCAR's efficacy in addressing specific symptoms 

of depression, such as anhedonia and melancholic 

features, particularly in alcohol-dependent 

individuals. Their findings suggested that ALCAR 

supplementation could effectively mitigate mood 

disturbances within this vulnerable population, 

hinting at its broader applicability in managing 

depressive symptoms.[26,27] 

In addition to ALCAR, Agmatine has emerged as a 

promising candidate for the treatment of MDD. 

Valverde's (2021) review highlighted Agmatine's 

potential as a rapid-onset antidepressant, akin to 

ketamine, through its stimulation of the mTORC1 

pathway without associated adverse effects.18 

Moreover, Neis et al. (2018) conducted pivotal 

studies in the pre-clinical model, revealing 

Agmatine's antidepressant effects mediated through 

its modulation of various molecular targets, 

including NMDA, AMPA, GABA, serotonin, and 

opioid receptors.[14,28] 

The discovery of Agmatine by Albrecht Kossel at 

the Heidelberg Academy of Sciences (Germany) in 

1910 opened avenues for further research into its 

neuroprotective properties. Subsequent 

investigations underscored its ability to counteract 

NMDA receptors and suggested potential benefits 

for central nervous system disorders, including 

depression.[29] 

Given the individual efficacy of ALCAR and 

Agmatine in treating depressive symptoms, 

combining these compounds may offer synergistic 

benefits in managing MDD. ALCAR's mechanisms 

of action, including epigenetic modulation and 

enhancement of cellular energy production, 

complement Agmatine's multimodal effects on 

neurotransmitter receptors and neuroprotective 

properties. 

By targeting multiple pathways implicated in 

depression, such as BDNF secretion, glutamate 

release, and synaptic plasticity, the combination of 

ALCAR and Agmatine holds promise for addressing 

the complex etiology of MDD more 

comprehensively than monotherapy approaches. 

Building upon the evidence supporting ALCAR and 

Agmatine's individual efficacy in MDD, our study 

employed a randomized controlled trial design to 

assess the efficacy and safety of add-on therapy with 

Rejiyana® capsules, a combination of ALCAR and 

agmatine, in individuals with MDD receiving 

standard care. Participants were randomized to 

receive either Rejiyana® capsules plus standard care 

or placebo plus standard care for a specified 

duration. 

Outcome measures included standardized 

assessments of depressive symptoms, cognitive 

function, and quality of life, allowing for a 

comprehensive evaluation of treatment efficacy. 

Safety parameters were also monitored throughout 

the study to assess the tolerability and adverse 

effects associated with the intervention. Preliminary 

findings from our study indicate that add-on therapy 

with Rejiyana® capsules significantly improved 

depressive symptoms compared to placebo when 

combined with standard care. Participants receiving 

Rejiyana® capsules demonstrated greater reductions 

in depressive symptoms, enhanced cognitive 

function, and improvements in overall quality of 

life. 

Furthermore, the combination therapy was well-

tolerated, with minimal adverse effects reported 

during the study period. These findings suggest that 

Rejiyana® capsules may offer additional therapeutic 

benefits as an adjunctive treatment for individuals 

with MDD receiving standard care. 

 

CONCLUSION 
 

In conclusion, our study provides evidence 

supporting the efficacy and safety of add-on therapy 

with Rejiyana® capsules, a combination of ALCAR 

and Agmatine, in individuals with MDD receiving 

standard care. The synergistic effects of ALCAR 

and Agmatine offer a promising adjunctive 

treatment approach for individuals struggling with 

depressive symptoms, particularly those who have 

not responded adequately to standard antidepressant 

medications alone. Further research is warranted to 

elucidate the optimal dosing, duration, and long-

term effects of this novel treatment strategy in MDD 

management. 

Ethical Statements 

Study received ethical approval from the Ethics 

Committee on 13 February 2023. The approval 

covered all aspects of the research protocol, 

including participant recruitment, data collection, 

and analysis procedures. 

Statement of Informed Consent 

Freely given Informed consent was obtained from 

all participants involved in this study. Subjects were 

provided with detailed information regarding the 

study objectives, procedures, potential risks, and 

benefits, and their voluntary consent was obtained 

before inclusion in the study. 

Disclosure Statement 

The authors report there are no competing interests 

to declare. 

 

 

 

 



604 

 International Journal of Medicine and Public Health, Vol 14, Issue 2, April-June, 2024 (www.ijmedph.org) 

 

REFERENCES 
 
1. American Psychiatric Association. (2013). Diagnostic and 

Statistical Manual of Mental Disorders (DSM-5®). 
American Psychiatric Pub. 

2. Kessler, R. C., Berglund, P., Demler, O., Jin, R., Merikangas, 

K. R., & Walters, E. E. (2005). Lifetime prevalence and age-
of-onset distributions of DSM-IV disorders in the National 

Comorbidity Survey Replication. Archives of General 

Psychiatry, 62(6), 593-602. 
3. World Health Organization. (2017). Depressive disorder 

(depression). World Health Organization. 

4. World Health Organization. (2023). Depression and Other 
Common Mental Disorders: Global Health Estimates. World 

Health Organization. 

5. Reddy, M. S. (2010). Depression: the disorder and the 
burden. Indian journal of psychological medicine, 32(1), 1-2. 

6. Gururaj, G., Varghese, M., Benegal, V., Rao, G. N., Pathak, 

K., Singh, L. K., & Girish, N. (2016). National Mental 
Health Survey of India, 2015-16: Prevalence, patterns, and 

outcomes. Bengaluru: National Institute of Mental Health 

and Neuro Sciences. 
7. Stachowicz, K., & Sowa-Kućma, M. (n.d.). The treatment of 

depression — searching for new ideas. Department of 
Neurobiology, Maj Institute of Pharmacology, Polish 

Academy of Sciences, Kraków, Poland; Department of 

Human Physiology, Institute of Medical Sciences, Medical 
College of Rzeszow University, Rzeszow, Poland; Centre for 

Innovative Research in Medical and Natural Sciences, 

Medical College of Rzeszow University, Rzeszow, Poland. 
8. Camargo, A., & Rodrigues, A. L. S. (2019). Novel targets for 

fast antidepressant responses: Possible role of endogenous 

neuromodulators. Chronic Stress (Thousand Oaks), 3, 
2470547019858083. 

https://doi.org/10.1177/2470547019858083. 

9. O'Donnell, J. M., & Xu, Y. (2012, October 1). Evidence for 
global reduction in brain cyclic adenosine monophosphate 

signaling in depression. Biological Psychiatry, 72(7), 524-

525. https://doi.org/10.1016/j.biopsych.2012.07.017. 

10. Fujita, M., Richards, E. M., Niciu, M. J., Ionescu, D. F., 

Zoghbi, S. S., Hong, J., Telu, S., Hines, C. S., Pike, V. W., 

Zarate, C. A., & Innis, R. B. (2017, May). cAMP signaling in 
brain is decreased in unmedicated depressed patients and 

increased by treatment with a selective serotonin reuptake 

inhibitor. Molecular Psychiatry, 22(5), 754-759. 
https://doi.org/10.1038/mp.2016.171. 

11. Nasca, C., Bigio, B., Lee, F. S., Rasgon, N., et al. (2018). 

Acetyl-l-carnitine deficiency in patients with major 
depressive disorder. Proceedings of the National Academy of 

Sciences, 115(34), 8627-8632. DOI: 

10.1073/pnas.1801609115. 
12. Nie, L.-J., Liang, J., Shan, F., Wang, B.-S., Mu, Y.-Y., Zhou, 

X.-H., & Xia, Q.-R. (2021). L-Carnitine and Acetyl-L-

Carnitine: Potential Novel Biomarkers for Major Depressive 
Disorder. Frontiers in Psychiatry, 12, 671151. DOI: 

10.3389/fpsyt.2021.671151. PMCID: PMC8514700. PMID: 

34658942. 
13. Freitas, A. E., Neis, V. B., & Rodrigues, A. L. S. (2016). 

Agmatine, a potential novel therapeutic strategy for 

depression. European neuropsychopharmacology: the journal 
of the European College of Neuropsychopharmacology, 

26(12), 1885–1899. 

https://doi.org/10.1016/j.euroneuro.2016.10.013. 
14. Valverde, A. P., Camargo, A., & Rodrigues, A. L. S. (2021). 

Agmatine as a novel candidate for rapid-onset antidepressant 

response. World journal of psychiatry, 11(11), 981–996. 

https://doi.org/10.5498/wjp.v11.i11.981. 

15. Nie LJ, Liang J, Shan F, Wang BS, Mu YY, Zhou XH, Xia 

QR. L-Carnitine and Acetyl-L-Carnitine: Potential Novel 

Biomarkers for Major Depressive Disorder. Front Psychiatry. 
2021 Sep 30; 12:671151. doi: 10.3389/fpsyt.2021.671151. 

16. Hamilton, M. (1960). A rating scale for depression. Journal 

of Neurology, Neurosurgery & Psychiatry, 23(1), 56-62. 
DOI: 10.1136/jnnp.23.1.56. 

17. Hamilton, M. (1967). Development of a rating scale for 

primary depressive illness. British Journal of Social and 
Clinical Psychology, 6(4), 278-296. DOI: 10.1111/j.2044-

8260. 1967.tb00530. x. 

18. Williams, J. B. W. (1988). A structured interview guide for 
the Hamilton Depression Rating Scale. Archives of General 

Psychiatry, 45(8), 742-747. DOI: 

10.1001/archpsyc.1988.01800320058007. 
19. Montgomery, S. A., & Asberg, M. (1979). A new depression 

scale designed to be sensitive to change. British Journal of 

Psychiatry, 134(4), 382-389. DOI: 10.1192/bjp.134.4.382. 
20. Svanborg, P., & Åsberg, M. (1994). A comparison between 

the Beck Depression Inventory (BDI) and the self-rating 

version of the Montgomery Åsberg Depression Rating Scale 
(MADRS). Journal of Affective Disorders, 64(2-3), 203-216. 

DOI: 10.1016/0165-0327(92)90063-a. 

21. Busner, J., & Targum, S. D. (2007). The clinical global 
impressions scale: applying a research tool in clinical 

practice. Psychiatry (Edgmont), 4(7), 28–37. 

22. Endicott, J., Nee, J., Harrison, W., & Blumenthal, R. (1993). 
Quality of Life Enjoyment and Satisfaction Questionnaire: A 

new measure. Psychopharmacology Bulletin, 29(2), 321–

326. 
23. Williams, B., Mancia, G., Spiering, W., Agabiti Rosei, E., 

Azizi, M., Burnier, M., ... & Desormais, I. (2018). 2018 

ESC/ESH Guidelines for the management of arterial 
hypertension. European Heart Journal, 39(33), 3021-3104. 

DOI: 10.1093/eurheartj/ehy339. 

24. Zimmerman, M., Chelminski, I., Posternak, M., & Friedman, 
M. (2004). Is the cutoff to define remission on the Hamilton 

Rating Scale for Depression too high? Journal of Nervous 

and Mental Disease, 192(3), 175-178. DOI: 
10.1097/01.nmd.0000110285. 54411.e4. 

25. Stahl, S. M. (2013). Stahl's Essential Psychopharmacology: 

Neuroscientific Basis and Practical Applications (4th ed.). 
New York, NY: Cambridge University Press. (p. 12). 

26. Veronese, N., Stubbs, B., Solmi, M., Ajnakina, O., Carvalho, 

A. F., & Maggi, S. (2018). Acetyl-L-Carnitine 
Supplementation and the Treatment of Depressive 

Symptoms: A Systematic Review and Meta-Analysis. 

Psychosomatic Medicine, 80(2), 154-159. doi: 
10.1097/PSY.0000000000000537. 

27. Martinotti, G., Reina, D., Di Nicola, M., Andreoli, S., et al. 
(2010). Acetyl-L-Carnitine for Alcohol Craving and Relapse 

Prevention in Anhedonic Alcoholics: A Randomized, 

Double-Blind, Placebo-Controlled Pilot Trial. Alcohol and 
Alcoholism, 45(5), 449-455. DOI: 10.1093/alcalc/agq039. 

28. Neis VB, Bettio LB, Moretti M, Rosa PB, Olescowicz G, 

Fraga DB, Gonçalves FM, Freitas AE, Heinrich IA, Lopes 
MW, Leal RB, Rodrigues ALS. Single administration of 

agmatine reverses the depressive-like behavior induced by 

corticosterone in mice: Comparison with ketamine and 
fluoxetine. Pharmacol Biochem Behav. 2018; 173:44–50. 

29. Shopsin B. The clinical antidepressant effect of exogenous 

agmatine is not reversed by parachlorophenylalanine: a pilot 
study. Acta Neuropsychiatr. 2013; 25:113–118.   

 


