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ABSTRACT 

Depression is a widespread mental health concern with multifaceted etiological factors, including potential hormonal and 

immunological alterations. This cross-sectional study aims to investigate the relationships between depression and markers 

of hormonal and immunological status in adults. A total of 146 adults, aged 18 to 65, were recruited for this study, 

comprising 73 individuals diagnosed with depression and 73 age-matched healthy controls. Hormonal assessments included 

thyroid-stimulating hormone (TSH), and prolactin, while immunological parameters encompassed C-reactive protein (CRP) 

and Fasting blood glucose. The severity of depression was evaluated using standardized psychometric tools. Preliminary 

findings reveal significant alterations in TSH and prolactin were observed in the depressed group compared to controls 

(p<0.01), suggesting perturbations in thyroid function and reproductive hormones. Immunological assessments 

demonstrated elevated CRP levels in depressed individuals (p<0.001), indicative of an inflammatory response associated 

with depression.This cross-sectional study provides initial insights into the hormonal and immunological alterations 

associated with depression in adults. The observed dysregulations in TSH, prolactin, FBS and CRP emphasize the intricate 

interplay between the endocrine and immune systems in depressive disorders. Further exploration of these associations may 

contribute to a better understanding of the pathophysiological mechanisms underlying depression and facilitate the 

development of targeted therapeutic interventions. 
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INTRODUCTION 

Depression, a pervasive and multifaceted mental 

health disorder, continues to be a leading cause of global 

disability, impacting millions of individuals across 

diverse demographics. The intricate interplay of 

biological, psychological, and social factors contributes 

to the heterogeneity of this condition, prompting an 

ongoing quest to unravel its underlying mechanisms [1-

3]. Recent research suggests that beyond the conventional 

understanding of depression as a purely neurochemical 

imbalance, hormonal and immunological alterations may 

play pivotal roles in the etiology and manifestation of 

depressive disorders[4]. 

 This cross-sectional study delves into the 

intricate relationships between depression and specific 

markers of hormonal and immunological status in adults. 

The exploration of these facets is essential for a 

comprehensive understanding of the complexities 

inherent in depression, potentially opening new avenues 

for targeted therapeutic interventions [5]. 
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 The hormonal milieu in depression is a subject 

of increasing interest, with studies implicating 

dysregulations in the hypothalamic-pituitary-adrenal 

(HPA) axis and other endocrine systems. Cortisol, a key 

stress hormone regulated by the HPA axis, has been 

widely studied in the context of depression, with 

inconsistent findings that warrant further investigation. 

Additionally, thyroid hormones and reproductive 

hormones, such as prolactin, may contribute to the 

nuanced endocrine landscape of depressive disorders [6-

7].  

Concurrently, emerging evidence underscores 

the involvement of the immune system in depression. 

Systemic inflammation, reflected by elevated levels of C-

reactive protein (CRP), has been posited as a potential 

contributor to the pathophysiology of depression. 

However, the intricate dynamics between the immune 

system and depression remain a topic of ongoing 

exploration [8]. 

This cross-sectional study seeks to bridge 

existing knowledge gaps by systematically examining 

hormonal and immunological alterations in adults 

diagnosed with depression. The integration of detailed 

interpreted data will contribute to a more nuanced 

understanding of the interconnections between these 

biological systems and depressive symptomatology [9]. 

Insights gained from this research may pave the way for 

novel diagnostic markers and therapeutic strategies, 

offering hope for improved outcomes in individuals 

grappling with depression. As we embark on this 

investigative journey, the results of our study aim to shed 

light on the intricate tapestry of hormonal and 

immunological alterations in depression, fostering a more 

holistic approach to the management of this prevalent 

mental health condition [10]. 

 

MATERIALS AND METHODS 

This methodological framework was designed to 

systematically investigate the hormonal and 

immunological landscape in adults suffering from 

depression, providing a robust foundation for the 

subsequent interpretation and discussion of findings in 

our cross-sectional study. 

a. Study design and Participants: This cross-

sectional study involved 146 adults aged 18 to 65 

years, recruited from Sree Balaji Medical College & 

Hospital, Chennai and SLIMS, Puducherry between 

Feb 2019 and Jan 2020.The sample comprised 73 

individuals diagnosed with depression and 73 age-

matched healthy controls. Participants were 

recruited from psychiatric clinics, community 

centres, and through advertisements. 

b. Inclusion and Exclusion Criteria: Inclusion criteria 

for the depressed group included a clinical diagnosis 

of major depressive disorder based on CES-D 

criteria. Healthy controls had no history of 

psychiatric disorders or chronic medical conditions. 

Exclusion criteria for all participants included 

pregnancy, autoimmune disorders, chronic 

inflammatory conditions, and recent significant 

medical illnesses [11]. 

c. Ethical Considerations: Ethical approval was 

obtained from the Institutional Ethical 

committee.Informed consent was obtained from all 

participants, emphasizing voluntary participation, 

confidentiality, and the right to withdraw at any 

point. 

d. Clinical Assessments: Depression severity was 

assessed using the CES-D Scale. Sociodemographic 

information, medical history, and medication use 

were collected through structured interviews and 

medical records. 

e. Sample collection: Fasting blood samples (5 ml) 

were collected for assessment of Prolactin, TSH, 

FBS, CRP.  Body mass index (BMI) was calculated 

as body weight in 2 kilograms divided by standing 

height in meters squared (kg/m). 

f. Hormonal Assays: Polactin levels were measured 

using enzyme-linked immunosorbent assay 

(ELISA).Thyroid-stimulating hormone (TSH) and 

prolactin levels were determined by 

chemiluminescent immunoassay. 

g. Immunological Assays and FBS:Serum levels of 

C-reactive protein (CRP)and Fasting blood glucose 

levels 

h. Statistical Analysis: Data were analysed using 

SPSS, and results were expressed as mean ± 

standard deviation or median (interquartile range) 

depending on the distribution. Group differences in 

hormonal and immunological markers were 

assessed using ANOVA test 

i. Sample Size Justification: The sample size was 

determined based on power calculations considering 

effect sizes from previous studies and maintaining a 

power of 80% and a significance level of 0.05. 

j. Quality Control:Rigorous quality control measures 

were implemented throughout the study, including 

standardization of sample collection procedures, 

calibration of laboratory equipment, and regular 

internal and external quality assurance assessments. 

k. Data Interpretation: Results will be interpreted 

with a focus on identifying patterns of hormonal and 

immunological alterations associated with 

depression, considering potential confounding 

factors and covariates. 

The CES-D Score: The CES-D (Center for 

Epidemiologic Studies Depression) Scale consists of 20 

items, and respondents are asked to rate how often they 

experienced each symptom over a specified time period, 

commonly the past week. [12] The items cover a range of 
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depressive symptoms. Here are the 20 items from the 

CES- 

 

D Scale [12-13] 
1. I felt hopeful about the future. 

2. I was bothered by things that usually don't bother 

me. 

3. I had trouble shaking off the blues, even with help 

from my friends or family. 

4. I felt fearful. 

5. My sleep was restless. 

6. I was happy. 

7. I felt lonely. 

8. People were unfriendly. 

9. I enjoyed life. 

10. I felt sad. 

11. I could not "get going." 

12. I felt like a failure. 

13. I felt that people disliked me. 

14. I had trouble keeping my mind on what I was doing. 

15. I felt like everything I did was an effort. 

16. My sleep was restless. 

17. I was happy. 

18. I felt lonely. 

19. People were unfriendly. 

20. I enjoyed life. 

Respondents typically rate each item on a scale from 0 to 

3, where 0 represents rarely or none of the time, and 3 

represents most or all of the time. The total score is 

obtained by summing the individual item scores, with 

higher scores indicating a higher level of depressive 

symptoms. 

1. CES-D Score Categories: The categorization of 

study groups based on CES-D scores provides a 

clear delineation of depressive symptom severity. 

Groups A and B exhibit minimal symptoms (CES-D 

< 16), while Groups C and D manifest moderate to 

severe symptoms, suggesting a diverse 

representation of depression across the study. 

2. Number of Subjects: The varying number of 

subjects in each group reflects the distribution of 

participants across different severity levels of 

depression. The control group is notably larger, 

providing a robust comparison base for 

understanding hormonal and immunological 

alterations in depression. 

3. Sex Ratio: The sex ratios within each group 

highlight potential gender disparities in depression. 

Groups A and D show a higher proportion of 

females, indicating a potential gender association 

with depressive symptom severity. 

4. Mean Age:The progressive increase in mean age 

from Groups A to D and the control group suggests a 

potential association between age and the severity of 

depressive symptoms. This aligns with existing 

literature that indicates an increased risk of 

depression in older age. 

BMI (Body mass Index):The mean BMI values exhibit a 

noteworthy rise in more severe depression categories 

(Groups C and D). This aligns with the known 

relationship between depression and weight changes, 

with higher BMI potentially contributing to the severity 

of depressive symptoms 

. 

1. Thyroid Stimulating Hormone 

 Group A (CESD < 16): The TSH levels are 

within the normal range (4.0±1.00), suggesting 

typical thyroid function in individuals with 

minimal depressive symptoms. 

 Group B (CESD 16-32): A moderate increase 

in TSH levels (6.05±0.78) indicates a potential 

shift towards hypothyroidism in individuals with 

mild to moderate depressive symptoms. 

 Group C (CESD 32-48): TSH levels continue 

to rise (6.33±0.39), indicating a possible 

correlation between higher depressive symptom 

severity and thyroid dysfunction. 

 Group D (CESD 48-64): Substantially elevated 

TSH levels (13.64±2.34) suggest a pronounced 

association between severe depression and 

hypothyroidism. 

 Controls: The control group demonstrates TSH 

levels within the normal range (8.31±0.14). 

2. Prolactin 

 Group A (CES-D < 16): Prolactin levels are 

within the normal range (8.41±0.95) in 

individuals with minimal depressive symptoms. 

 Group B (CES-D 16-32): A slight increase in 

prolactin levels (9.58±1.62) suggests a potential 

association with mild to moderate depressive 

symptoms. 

 Group C (CES-D 32-48): Further elevation in 

prolactin levels (10.69±1.81) indicates a 

potential correlation with higher depressive 

symptom severity. 

 Group D (CES-D 48-64): Significantly 

elevated prolactin levels (15.2±0.23) suggest a 

pronounced link between severe depression and 

hyperprolactinemia. 

 Controls: The control group shows prolactin 

levels within the normal range (12.28±2.42). 

 

1. Fasting Blood Glucose: 

 Group A (CES-D < 16): The mean FBS 

level is 90.12±12.17, falling within the 

normal range, indicating no significant 

alteration in blood sugar levels in 

individuals with minimal depressive 

symptoms. 
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 Group B (CES-D 16-32): The FBS level 

remains within the normal range 

(93.76±16.7), suggesting that mild to 

moderate depressive symptoms do not have 

a pronounced impact on fasting blood 

sugar. 

 Group C (CES-D 32-48): The mean FBS 

level is 99.78±14.01, still within the normal 

range but showing a trend toward higher 

values in individuals with more severe 

depressive symptoms. 

 Group D (CES-D 48-64): The FBS level is 

substantially elevated (136.11±18.31), 

indicating a potential association between 

severe depressive symptoms and higher 

fasting blood sugar levels. 

 Controls: The control group demonstrates a 

mean FBS level of 96.67±12.71, within the 

normal range. 

 

2. C-Reactive Protein:  

Group A (CES-D < 16): The mean CRP level 

is 0.18±0.029, indicating a low level of systemic 

inflammation in individuals with minimal 

depressive symptoms. 

Group B (CES-D 16-32): CRP levels remain 

relatively low (0.29±0.028) in those with mild to 

moderate depressive symptoms. 

Group C (CES-D 32-48): A slight increase in 

CRP levels (0.35±0.032) suggests a potential 

association between more severe depressive 

symptoms and increased inflammation. 

Group D (CES-D 48-64): The CRP level is 

further elevated (0.88±0.049), indicating a 

significant association between severe 

depressive symptoms and heightened systemic 

inflammation. 

Controls: The control group demonstrates a mean CRP 

level of 0.22±0.032, within the expected range for 

healthy individuals. 

 

Table 1: Demographic characteristic of the study group 

 CES-D Number of subjects Sex ratio  Mean age BMI (Mean±SD) 

<16 A 14 1:2 43 26.82±6.18 

16-32 B 18 1:1 45 28.3±5.12 

32-48 C 25 2:3 50 31.9±2.06 

48-64 D 16 1:2 55 29.62±3.16 

 Controls 73 3:2 49 26.8±3.97 

 

Table 2: Table -2 Showing hormonal levels indifferent groups 

CES-D TSH(Mean±SD) PROLACTIN(Mean±SD) 

A(n=14) 4.0±1.00 8.41±0.95 

B(n=18) 6.05±0.78 9.58±1.62 

C(n=25) 6.33±0.39 10.69±1.81 

D(n=16) 13.64±2.34 15.2±0.23 

Controls (73) 8.31±0.14 12.28±2.42 

 

Table 3: Fasting blood sugar and C - reactive protein Levels in Different Groups 

CES-D FBS(Mean±SD) CRP(Mean±SD) 

A(n=14) 90.12±12.17 0.18±0.029 

B(n=18) 93.76±16.7 0.29±0.028 

C(n=25) 99.78±14.01 0.35±0.032 

D(n=16) 136.11±18.31 0.88±0.049 

Controls (73) 96.67±12.71 0.22±0.032 

 

Dietary calcium levels and gastrointestinal calcium 

absorption determine calcium excretion in the urine. 

Intestinal contents play a role in calcium absorption. 

Alkalinity of the intestinal contents precipitates 

phosphate, which is lost in the feces.  [13-15] Acidity of 

the intestinal contents increases calcium absorption. 

Calcitonin and parathromone regulate calcium excretion 

in the urine. Urine calcium excretion varies between 100 

and 300 mg/day in response to a calcium diet of 800 

mg/day (9). Low calcium diets can, however, range from 

50-150 mg per day (9). As most of the subjects studied 

were middle- to low-income, 182.7±24.8 mg/day and 

193.3 ±33.7 mg/day could be considered mild 

hypercalciuria. 

According to Table 1, pyridoxine 

supplementation does not significantly affect urinary 

calcium levels. After 60 days of supplementation, neither 

the healthy nor stone patients' mean 24-hour urinary 
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calcium levels have changed appreciably. Group-I 

normocalciudacs showed a modest decline of 5.8± 2.9 

mg/24 hr only. The hypercalciurics recorded only a small 

decline of 9.6±4.2 mg/24 hr. [16] There is only a 5.5 

percent decrease over the initial value. Therefore, vitamin 

B6 does not directly affect urinary calcium output. 

According to Table 2, vitamin-B 6 affects 

urinary oxalate levels. Urinary oxalate reference intervals 

are 20-60 mg/day for men and 20-55 mg/day for women 

(9). In the Group-I subjects, there was a decrease in the 

level of 4.8±2.7 mg/24 hr of oxalate after 60 days of 

supplementation in the Group-I subjects. [17] There was 

a corresponding increase in percentage of 9.2±2.9. In 

patients with mild hypercalciuria (Group-II), there was an 

increase of 17.2±4.2 rag/24 hr for oxalate after 60 days of 

vitamin-B 6 treatment. [18-20] The result of this was that 

there was a 18.3±2:2.4% decrease. For 60 days, vitamin-

B supplementation significantly reduced urinary oxalate 

levels among stone patients with elevated oxaluria 

(Group-III). Compared to the previous day, there has 

been a significant reduction of 56.8±7.4 mg/24 hr. It is 

interesting to note that when compared to the mean initial 

value, the decrease was 41.8±5.6%. Oxalate levels 

decreased quite slowly at first in all cases. There was no 

difference in urinary oxalate levels after 20 days of 

supplementation in any of the groups.  [21-22]After 40 

days, only Group-Ill showed some significant lowering. 

A long-term supplementation with vitamin-B 6 can 

significantly reduce urinary oxalate levels. An increase in 

vitamin-B6 load may lead to a slow decrease in 

endogenous oxalate synthesis. 

 

CONCLUSION 

Oral supplementation of pyridoxine (vitamin-

B6) can significantly reduce urinary oxalate levels in 

patients with hyperoxaluriac urolithiasis. Calcium levels 

in the urine, however, are not significantly affected. In 

fact, hypercalciuria does not directly correlate with 

urolithiasis risk. In urinary calculogenesis, urinary anions 

precipitate calcium out. Hence, oxalate level is more 

important when it comes to stone formation in urine. The 

prevention of urinary stones requires controlling 

endogenous oxalate synthesis. Overall, our present study 

indicates that long term pyridoxine therapy can benefit 

urolithiasis patients with moderate/severe hyperoxaluda.
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