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ABSTRACT 

Objective: Current study was conducted to determine the fluctuations of various circulating biomarkers including 

thyroid hormones, hepatic enzymes, oxidative stress markers as well as electrolytes in schizophrenics.  

Study Design. Cross Sectional Study. 

Place and Duration of Study: This study was conducted at Psychiatric Clinic of Jinnah Hospital, Mental Hospital 

from Jan. 2013 to Oct. 2013. 

Materials and Methods: Seventy five acute schizophrenics and twenty five healthy individuals were selected for 

this study. Patients with chronic infections, diabetic history, liver disease or any other history of drugs including 

smoking and/or drinking alcohol were excluded from the study. 

Results: Elevated levels of oxidative stress in the form of malondialdehyde (MDA) (7.8±2.71*) were observed in 

schizophrenics. Similarly raised levels of T3 (6.9±1.31*) and T4 (61.2±15.44*) were found in patients as compared 

to control. Electrolytes like Na, K, Ca and Mg showed alterations in the serum of both patients and control. 

Conclusion: All the circulating biochemical markers were statistically significant (P<0.05). It is concluded that lipid 

peroxidation may has association with thyroid hormones and electrolytes. Moreover, alleviated concentration of 

anti-oxidant biomarkers like SOD, catalase and GSH may play a central role in schizophrenics and anti-oxidant 

therapy may be useful for the management of this psychiatric disorder. 
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INTRODUCTION 

Schizophrenia is one of the most important mental 

disorders associated with dysfunction in brain structure 

and function, neurological abnormalities as well as 

physical anomalies. Long term memory and working 

memory are affected due to brain abnormalities. 

Schizophrenia usually characterized by disturbances in 

social behavior, emotional reactions and thinking 

associated with hallucination as well as illusions. 

Association of schizophrenic patients has been 

proposed with malnutrition, immune activation, 

obstetric complications and maternal exposure to stress. 

Alterations in the level of various neurotransmitters like 

dopamine in schizophrenic patients have been 

associated with delusions and hallucinations. 

One of the important factors related to the pathological 

condition is oxidative stress in the biological system 

and it is also associated with patients suffering from 

schizophrenia 
1
(Akiibinu et al., 2012; 

2
Ong et al., 

2010). Similarly, alterations in thyroid hormones are 

common in mental disorders (Akiibinu et al., 2012; 

3
(Yazici et al., 2002), because particular concentration 

of thyroid hormones is crucial for maturation and 

development of central nervous system.  

Current study was conducted to determine the 

fluctuations of various circulating biomarkers including 

thyroid hormones, hepatic enzymes, oxidative stress 

markers as well as electrolytes in schizophrenics. 

MATERIALS AND METHODS 

Seventy five (75) individuals suffering from acute 

schizophrenia, attending Psychiatric clinic in Jinnah 

Hospital, Lahore were included in this study. Only 

those patients were included that were not taking any 

treatment for schizophrenia. Patients with chronic 

infections, diabetic history, liver disease or any other 

history of drugs including smoking and/or drinking 

alcohol were excluded from the study. Moreover, 

twenty five (25) healthy individuals served as control 

group.  

Following parameters were estimated 

I-Lipid profile (Total Chol., Tg, HDL and LDL) 

II-Electrolytes profile (Ca, K, Mg and Na) 
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III-Stress biomarkers including malondialdehyde 

(MDA)
4
(Ohkawa et al., 1979), superoxide dismutase 

(SOD)
5 

(Kakkar et al., 1984), catalase (Aebi, 1974), 

reduced glutathione (GSH) 
6
(Moron et al., 1979). 

IV- Thyroid hormones (T3, T4 and TSH) were 

evaluated by commercially available enzyme linked 

immunosorbent assay (ELISA) kits. 

Statistical Analysis: Data processed through 

independent student t-test by using SPSS version 17.  

P-value less than 0.05 was considered statistically 

significant for comparison of control and schizophrenic 

groups. 

RESULTS 

In case of thyroid hormones, the levels of T3 (6.9±1.31) 

and T4 (61.2±15.44) were raised in schizophrenics 

while TSH (0.28±0.10) was decreased as compared to 

control group (1.1±0.31; 48.2±10.0 and 1.5±0.32) 

respectively and were statistically significant (P<0.05). 

Table No, 1: Serum circulating biomarkers of 

schizophrenicsand controls 

Parameters Control 

(n=25) 

Schizophrenics 

(n=75) 

P-

value 

(<0.05) 

ALT 24.00±5.69 31.75±19.73 .028 

AST 20.25±5.21 29.50±9.32 .011 

ALP 55.83±6.28 169.16±13.53 .023 

TB 1.01±0.07 1.89±0.02 .041 

TCh 4.44±0.37 5.60±0.41 .004 

Tg 1.24±0.15 1.81±0.11 .030 

LDL 2.31±0.15 3.18±0.52 .007 

HDL 1.73±0.17 1.18±0.04 .001 

SOD 0.73±0.025 0.06±0.05 .016 

GSH 9.77±1.17 7.24±0.94 .005 

Catalase 4.27±0.73 2.77±0.83 .033 

MDA 3.71±0.91 7.8±2.71 0.03 

Ca
++

 12.03±3.26 13.34±3.67 .036 

Na
+
 143.15±8.26 177.78±2.88 .013 

K
+
 5.07±1.02 1.99±0.03 .000 

Mg++ 3.45±0.18 1.89±.54 .058 

TSH 1.5±0.32 0.28±0.10 0.032 

T3 1.1±0.31 6.9±1.31 0.021 

T4 48.2±10.0 61.2±15.44 0.04 
P value <0.05  ( significant ) 

ALT=IU/L, AST=IU/L, ALP=IU/L, TB (Total Bilirubin)=mg/dl, 

TCh (Total cholesterol)=mg/dl, Tg (Triglycerides)=mg/dl, 

LDL=mg/dl, HDL=mg/dl, MDA=nM/ml, SOD=ng/ml, 

GSH=mg/dl, CAT=µM/mol of protein, Na+=132-142 mEq/L, 

K+=4.0 - 4.7 mEq/L, Ca++=9-11 mEq/L, Mg++=1.8-3 mg/dL, 

TSH=mIU/L, T3=ng/ml, T4=nmol/L 

From the results presented in Table-01 shows that all 

the tested circulating biochemical markers e.g. alnine 

aminotransferase (ALT), aspartate aminotransferase 

(AST), alkaline phosphatase (ALP) and total bilirubin 

exhibited highly significant (P=.05, .028, .011, .023 and 

.041 respectively) differences not only between the 

study groups but also between within the same group. 

The highest values of ALT (31.75 IU/L), AST (29.50 

IU/L and TB (1.89 mg/dl) were recorded in 

schizophrenics patients respectively. 

The results depicted in Table-01reflecting that the lipid 

profile (TCh, Tg, LDL and HDL) of schizophrenics 

patients versus control differed significantly (P=.05, 

.044, .030, .007 and .001 respectively). An increasing 

trend of TCh (5.60 and 5.18 mmol/L), Tg (1.81 and 

1.85 mmol/L) and LDL (3.18 and 4.88 mmol/L) was 

observed both in schizophrenics patients versus control 

but a decreasing trend of HDL was recorded in both the 

studied groups (1.18 and 1.22 mmol/L) respectively. 

Data in Table-01regarding stress biochemical markers 

SOD (Superoxide dismutase), GSH (Glutathione) and 

CAT (Catalase) shows highly significant pattern 

between and within the studied groups. The consistent 

decreasing trends in case of Glutathione from groups A-

B were recorded (9.77, 7.24 and 5.04 µg/dl) 

respectively. Catalase levels were also shows the 

consistent decreasing trend (4.27, 2.77, and 3.74 

µmol/mol of protein) in different studied groups (A-B). 

The lowest value (0.06 ng/ml) of SOD was recorded in 

group B (Schizophrenicspatients) as compared to 

control (0.73 ng/ml). Data depicted Table-01regarding 

electrolytes profile of schizophrenics verses control 

shows highly significant differences between and 

within the studied groups. 

DISCUSSION 

Nearly 1% of the world population has been suffering 

from schizophrenia (Ong et al., 2010). Investigations 

have revealed that reactive oxygen species (ROS) are 

the major role player in pathogenesis of schizophrenia 

along with the alleviation in enzymatic and non-

enzymatic anti-oxidants in the biological system. 

Particularly, hydrogen peroxide (H2O2) has been found 

to be an important component of the thyrocytes, in 

normal physiological conditions, for the oxidation of 

iodide into iodine accomplished by thyroperoxidase 
7
(De Deken et al., 2002; 

8
Schweizer et al., 2008). 

Higher level of oxidative stress has been observed by 

the increase of MDA (7.80±2.71) in the patients 

suffering from schizophrenia as compared to control 

(3.71±0.91) group. Results of oxidative stress are in 

agreement with 
9 

Chittiprolet al., (2010) and Akiibinu et 

al., (2012). The levels of MDA were decreased after the 

treatment in schizophrenic patients (Chittiprol et al., 

2010).  

As far as anti-oxidative system is concerned, various 

enzymatic and non-enzymatic anti-oxidants are 

involved for the maintenance of normal physiology of 

biological system. The levels of anti-oxidants are 

altered in pathological state as in case of schizophrenia 
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(Gama et al., 2006; 
11

Dadheech et al., 2008; 
12

Padurariu et al., 2010). Most contrasting 

investigations have been reported in case of 

schizophrenia as compared to other psychiatric 

disorders. In current study, the levels of anti-oxidants 

(enzymatic and non-enzymatic) including SOD, GSH 

and catalase were decreased in patients as compared to 

control group (Table-01). Previous investigations 

elaborate different findings about anti-oxidant levels in 

schizophrenics. Increased activities of SOD and lipid 

peroxidation were reported by various investigators 

(Gama et al., 2006; 
13

Kunz et al., 2008; Padurariu et al., 

2010). In case of catalase, the results of current study 

are not in agreement with the previous one. 
14

Miljevic 

et al., (2010) reported no significant change in 

schizophrenic when treated with clozapine.  

Schizophrenia could be explained on the basis of 

electrolytes like sodium, potassium, calcium and 

magnesium. The alterations and/or imbalance were 

observed in the patients suffering from schizophrenia. 

The raised levels of sodium (177.78±2.88) and calcium 

(13.34±3.67) were observed while decreased levels of 

potassium (1.99±0.03) and magnesium (1.89±0.54) 

were found in patients as compared to control group 

(Table-01). The results of current study are contradicted 

with the previous studies conducted by 
15

(Sethi and 

Sethi) (1971) and 
16

(Bhatia et al., (1987) in case of 

potassium and magnesium. According to their findings 

the levels of these two electrolytes were increased in 

patients. On the other hand, raised levels of sodium and 

calcium are in agreement with the previous findings of 

Bhatia et al., (1987), 
17

(Hoagland (1955) as well as 
18

Alexander et al., (1978).  

In case of thyroid hormones, the levels of T3 and T4 

were raised in schizophrenics while TSH was decreased 

as compared to control group and were statistically 

significant (P<0.05). The results of thyroid hormones 

are in agreement with Akiibinu et al., 2012. According 

to the previous findings the levels of thyroid hormones 

(total T3 and free T3) were significantly raised in 

schizophrenics 
19

(Yazici et al., 2011). MDA was 

significantly correlated with T3 in patients suffering 

from schizophrenia (Akiibinu et al., 2012). 

CONCLUSION 

All the circulating biochemical markers were 

statistically significant (P<0.05). It is concluded that 

lipid peroxidation may has association with thyroid 

hormones and electrolytes. Moreover, alleviated 

concentration of anti-oxidant biomarkers like SOD, 

catalase and GSH may play a central role in 

schizophrenics and anti-oxidant therapy may be useful 

for the management of this psychiatric disorder. 

 

REFERENCES 

1. Akiibinu MO, Ogundahunsi OA, Ogunyemi EO. 

Inter-relationship of plasma markers of oxidative 

stress and thyroid hormones in schizophrenics. 

BMC Res Notes 2012;5:169. 

2. Ong WY, Kang Sim K, Farooqui AA. Oxidative 

stress, antioxidant defenses, and schizophrenia. 

Asia-Pacific Psychiat 2010;2(4):180-190. 

3. Yazici K, Yazici AE, Taneli B. Different neuro-

endocrine profiles of remitted and non-remitted 

schizophrenic patients. Prog Neuropsycho 

pharmacol Biol Psychiat 2002;26:579-584. 

4. Ohkawa H, Onishi N, Yagi K. Assay for lipid 

peroxidation in animal tissue by thiobarbituric acid 

reaction. Anal. Biochem 1979; 95: 351-358. 

5. Kakkar P, Das B, Viswanathan PN. A modified 

spectrophotometric assay of superoxide dismutase. 

Ind J Biochem Biophys 1984; 21: 131-132. 

6. Moron MS, Depierre J, Mannervik B. Levels of 

glutathione, glutathione reductase and glutathione -

S- transferase activities in rat lung and liver. 

Biochem Biophys Acta 1979; 582: 67-78. 

7. De Deken X, Wang D, Dumont JE, Miot F. 

Characterization of ThOX proteins as components 

of the thyroid H2O2 -generating system. Exp Cell 

Res 2002; 273:187-196. 

8. Schweizer U, Chiu J, Kohrle J. Peroxides and 

peroxide-degrading enzymes in the thyroid. 

Antioxid Redox Signal 2008; 10: 1577-1592. 

9. Chittiprol S, Venkatasubramanian G, Neelakau-

tachar N, Babu SV, Reddy NA, Shetty KT, et al. 

Oxidative stress and neopterin abnormalities in 

Schizophrenia, A longitudinal study. J Psychiatr 

Res 2010; 44(5): 310-313. 

10. Gama CS, Salvador M, Andreazza AC. Elevated 

serum superoxide dismutase and thiobarbituric acid 

reactive substances in schizophrenia: a study of 

patients treated with haloperidol or clozapine. Prog 

Neuropsycho-pharmacol Biol Psychiatr 2006;30: 

512-5. 

11. Dadheech G, Mishra S, Gautam S, Sharma P. 

Evaluation of antioxidant deficit in schizophrenia. 

Ind J Psychiatr 2008; 50:16-20. 

12. Padurariu M, Ciobica A, Hritcu L, Stoica B, Bild 

W, Stefanescu C. Changes of some oxidative stress 

markers in the serum of patients with mild 

cognitive impairment and Alzheimer's disease. 

Neurosci Lett 2010; 469: 6-10. 

13. Kunz M, Gama CS, Andreazza AC. Elevated 

serum superoxide dismutase and thiobarbituric acid 

reactive substances in different phases of bipolar  

 

 

Elec
tro

nic
 Cop

y



Med. Forum, Vol. 25, No. 11  November, 2014 22 

disorder and in schizophrenia. Prog Neuropsy 

chopharmacol Biol Psychiatr 2008;32: 1677-81. 

14. Miljevic C, Nikolic M, Nikolic-Kokic A. Lipid 

status, anti-oxidant enzyme defence and 

haemoglobin content in the blood of long-term 

clozapine-treated schizophrenic patients. Prog 

Neuropsychopharmacol Biol Psychiatry 2010; 34: 

303-7. 

15. Sethi N, Sethi BB. Plasma Cortisol, its estimation 

in depressed and non-depressed patients, Ind J of 

Psychiatr 1971;12: 83-86. 

16. Bhatia MS, Krishna B, Dhar NK, Khurana SK, 

Bohra N. Schizophrenia-electrolyte profile & the 

effect of treatment. Ind J of Psychiatr 1987; 29(3): 

275-277. 

17. Hoagland H, Rinkel, M, Hyde RW. Adrenocortical 

function and urinary phospate excretion, Archives 

of Neurol and Psychiatr 1955; 73: 100-109. 

18. Alexander PE, Vankammen, DP, Bunney WE. 

Serum calcium and magnesium in schizophrenia, 

Bri J of Psychiatr 1978; 133: 143-149. 

19. Yazici K, Yazici AE, Taneli B. Different neuro-

endocrine profiles of remitted and non-remitted 

schizophrenic patients. Prog Neuropsy-

chopharmacol Biol Psychiatr 2002; 26: 579-584. 
 

 

Address for Corresponding Author: 

Dr. Arif Malik 

Email: arifuaf@yahoo.com 

Contact: +92 (0)42 111-865-865 

 

Elec
tro

nic
 Cop

y

mailto:arifuaf@yahoo.com

	Inter-Relationship of CirculatingBiochemical Markers of OxidativeStress and Thyroid Hormones in newly DiagnosedSchizophrenics: Perspective study from LocalPopulation of Punjab Pakistan

