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Assessment of Iron Status in 

Female Metabolic Syndrome Patients 
Abdur Rauf Hammad, Hina Ejaz and Muhammad Shahid Faruqi 

ABSTRACT 

Objective: The objective of this study to evaluate Serum iron in metabolic syndrome female patients. 

Study Design: Cross-sectional study. 

Place and Duration of Study: This study was conducted at the department of Physiology of Abwa Medical 

College, Faisalabad from January 2021 to July 2022. 

Materials and Methods: We were registered 100 healthy women as control and 100 metabolic syndrome female 

patients were enrolled as test. Exclusion criteria respiratory, renal, thyroid disorders subjects, suffering from 

cardiovascular, liver disease.  Blood pressure was taken   and measured waist circumference, height and weight and  

calculated BMI .  blood was taken  at aseptic precaution  and sent  for  Biomolecules  assay  of plasma glucose, 

TIBC, ferritin, creatinine, serum glutamate pyruvate transaminase,  serum iron. Biochemistry samples were analyzed 

by MIcrolab 300 and kits used of Merk Pvt. SPSS used for statistical analysis. 

Results: Result showed that Fasting blood glucose (145.7± 4.2) and total triglyceride (280.3 ± 31.2) were 

significantly higher in test subjects. Systolic and diastolic blood pressure was also higher in test subjects. in test 

subject. It was found that serum ferritin (204.46 ± 23.63) was significantly higher and TIBC was significantly lower. 

Some parameter were not significant in both groups (Serum iron and TS ). 

Conclusion: Our study results showed that metabolic syndrome is associated with higher iron status in female 

patients. 
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INTRODUCTION 

Major threats to human health are obesity and Diabetes   

which are also interrelated cardiovascular risk factors it 

is known as metabolic syndrome.1,2  

prevalence  of MetS is about 20-25%.3 In oxygen 

transport, Iron play important role and also in 

respiratory chain enzymes in mitochondria its redox 

state is changed by TCA cycle.4-6 Cell injury and expiry 

is produced by inflammatory response which is the 

cause of oxidative stress.7 Ferritin stored in different 

organs in body such as( spleen, macrophage and liver).8 

Serum iron is reduced due to inhibiting passing from 

cell by Hepicidin and maintained Systemic iron 

homeostasis.9 For indicators of iron status are   Iron, 

TIBC, and transferrin saturation.10  Positive association 

is exist of metabolic syndrome   with   iron and also 

with hyperferritinaemia  in various studies.8-10-12 
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In some studies, Ryu et al showed that there is no 

association of metabolic syndrome with serum 

iron.13High level of saturation of transferrin in 

metabolic syndrome caused Hyperferritineimia 

normally. 14-15 It is also found normal level of iron in 

metabolic syndrome In some studies showed that  it is 

found that iron level is at baseline in metabolic 

syndrome.16  It was cross sectional study which was 

planned to elevate iron status in metabolic syndrome 

female patients. 

MATERIALS AND METHODS 

We were registered 100 healthy women as control and 

100 metabolic syndrome female patients were enrolled 

as test. Exclusion criteria respiratory, renal, thyroid 

disorders subjects, suffering from cardiovascular, liver 

disease.  Blood pressure was taken   and measured 

waist circumference, height and weight and  calculated 

BMI .  blood was taken  at aseptic precaution  and sent  

for  Biomolecules  assay  of plasma glucose, TIBC, 

ferritin, creatinine, serum glutamate pyruvate 

transaminase,  serum iron. Biochemistry samples were 

analyzed by MIcrolab 300 and kits used of Merk Pvt. 

SPSS used for statistical analysis. 

RESULTS 

Result showed that Fasting blood glucose (145.7± 4.2) 

and total triglyceride (280.3 ± 31.2) were significantly 

higher in test subjects. Systolic and diastolic blood 
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pressure was also higher in test subjects. in test subject. 

It was found that serum ferritin (204.46 ± 23.63) was 

significantly higher and TIBC was significantly lower. 

Some parameter were not significant in both groups 

(Serum iron and TS). 

Table No.1: Test subjects and Control subjects for 

basic parameter 

   Test subjects 

(n=100) 

Control   

(n=100) 

SBP/DBP  (mm 

Hg) 
145/95+ 3.4 130/83 + 3.2 

Body weight 

(Kg) 
80.9 + 13.5 71.2 + 12.2 

BMI (kg/m2) 30.5 + 3.8 21.8 + 3.4 

Table No. 2: Biochemical profile of Test subjects 

and Control subjects 

Control subjects  (n=100) 
Test Subjects 

(n=100)  

Fasting Blood Glucose(mg/dl)  

97.8 ± 4.3 145.7± 4.2 

Total Cholesterol (mg/dl)  

253.5 ± 12.8 192.6 ± 31.5 

LDL  (mg\dl)  

116.9 ±  21.5 113.5± 18.3 

HDL  (mg\dl)  

42.77± 8.5 47.3 ± 9.1 

Triglycerides (mg\dl)  

199.2 ± 32.5 280.3 ± 31.2 

Table No. 3: Assessment of serum iron in  test 

subjects  and  control subjects   

Test subjects  (n=100) Control subjects (n=100)   

Ferritin  ng/mL  

204.46 ± 23.63 55.63 ±23.24 

DISCUSSION 

In various  studies  showed  that hepcidin is increased  

in adipose tissue, pancreas and liver  after released  of 

inflammatory cytokines.17   Iron transfer from  cell the 

is impaired after degradation and internalization of 

ferroportin due to hepcidin.18-19 In a non–classical 

secretory pathway, Serum ferritin is produced in 

macrophage loaded ferritin.17,20 or damaged cell of liver 

or leakage.21Major threats to human health are obesity 

and Diabetes which are also interrelated cardiovascular 

risk factors it is known as metabolic syndrome. 

Prevalence of MetS is about 20-25%. In oxygen 

transport, Iron play important role and also in 

respiratory chain enzymes in mitochondria its redox 

state is changed by TCA cycle. Cell injury and expiry is 

produced by inflammatory response which is the cause 

of oxidative stress. Ferritin stored in different organs in 

body such as( spleen  macrophage and liver). Serum 

iron is reduced due to inhibiting passing from cell by 

Hepicidin and maintained Systemic iron homeostasis. 

For indicators of iron status are   Iron, TIBC, and 

transferrin saturation.  Positive association is exist of 

metabolic syndrome with iron and also with 

hyperferritinaemia  in various studies In some studies, 

Ryu et al showed that there is no association of 

metabolic syndrome with serum iron.High level of 

saturation of transferrin in metabolic syndrome caused 

Hyperferritineimia normally.  It is also found normal 

level of iron in metabolic syndrome In some studies 

showed that it is found that iron level is at baseline in 

metabolic syndrome. It was cross sectional study which 

was planned to elevate iron status in metabolic 

syndrome female patients   To low serum iron in 

response increasing negative feedback effect   which is 

due to enough iron stored within cell, So TIBC remains 

low.22We were registered 100 healthy women as control 

and 100 metabolic syndrome female patients were 

enrolled as test. Exclusion criteria respiratory, renal, 

thyroid disorders subjects, suffering from 

cardiovascular, liver disease.  Blood pressure was taken   

and measured waist circumference, height and weight 

and  calculated BMI .  blood was taken  at aseptic 

precaution  and sent  for  Biomolecules  assay  of 

plasma glucose, TIBC, ferritin, creatinine, serum 

glutamate pyruvate transaminase,  serum iron. 

Biochemistry samples were analyzed by MIcrolab 300 

and kits used of Merk Pvt. SPSS used for statistical 

analysis. Result showed that Fasting blood glucose 

(145.7± 4.2) and total triglyceride (280.3 ± 31.2) were 

significantly higher in test subjects. Systolic and 

diastolic blood pressure was also higher in test subjects. 

in test subject. It was found that serum ferritin (204.46 

± 23.63) was significantly higher and TIBC was 

significantly lower. Some parameter were not 

significant in both groups (Serum iron and TS ). 

Measurement of transferrin same as TIBC, in low grade 

inflammation related to decrease obesity and negative 

acute phase reactant is transferrin.23-24 After Haber-

Weiss reactions and catalyzing the Fenton, it is due to 

free iron which is produced after reduction of 

transferrin.24 

CONCLUSION 

Our study results showed that metabolic syndrome is 

associated with higher iron status in female patients. 

Author’s Contribution: 

Concept & Design of Study: Abdur Rauf Hammad 

Drafting: Abdur Rauf Hammad, 

Hina Ejaz  

Data Analysis: Muhammad Shahid 

Faruqi 

Revisiting Critically: Abdur Rauf Hammad 

Final Approval of version: Abdur Rauf Hammad 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 



Med. Forum, Vol. 34, No. 5 35 May, 2023 

REFERENCES 

1. Alberti KG, Zimmet P, Shaw J. Metabolic 

syndrome—a new world wide definition. A 

consensus statement from the international diabetes 

federation. Diabet Med 2006;23(5):469-80 

2. Huang PL. A comprehensive definition for 

metabolic syndrome. J Biologists Com 2009;2 

(5-6):231-7. 

3. Chowdhury MZ, Anik AM, Farhana Z, Bristi PD, 

Al Mamun BA, Uddin MJ. Prevalence of metabolic 

syndrome in Bangladesh: a systematic review and 

meta-analysis of the studies. BMC Public Health 

2018;18(1):308. 

4. Datz C, Felder TK, Niederseer D, Aigner E. Iron 

homeostasis in the metabolic syndrome. Eur J Clin  

Invest 2013;43(2):215-24. 

5. Das TK, Wati MR, Fatima-Shad K. Oxidative 

stress gated by Fenton and Haber Weiss reactions 

and its association with Alzheimer’s disease. Arch 

Neurosci 2015;2(2).e60038 

6. Tavakoli-Hoseini N, Ghayour-Mobarhan M, 

Parizadeh SM, Mirhafez SR, Tavallaie Sh FG. 

Relationship between indices of iron status and 

metabolic syndrome in an Iranian population. J 

Anal Res Clin Med 2014;2(4):197-205. 

7. Kim J, Wessling-Resnick M. The role of iron 

metabolism in lung inflammation and injury. J 

Allergy Ther 2012;3(Suppl 4).004. 

8. Yoon H, Go JS, Kim KU, Lee KW. The 

association of serum ferritin and metabolic 

syndrome and metabolic syndrome score in Korean 

adults. Korea Sci 2016;48(4):287-95. 

9. Bozzini C, Girelli D, Olivieri O, Martinelli N, 

Bassi A, De Matteis G, et al. Prevalence of body 

iron excess in the metabolic syndrome. Diabetes 

2005;28(8):2061-3. 

10. Ruhul A, Sharmin H, Luthfor A, Farzana S, 

Liaquat A. Ferritin and Soluble Transferrin 

Receptors in Type 2 Diabetic and Non-diabetic 

Post-menopausal Women in Dhaka, Bangladesh. 

Malays. J Nutr 2010;16(3). 

11. Lee HJ, Jang HB, Park JE, Park KH, Kang JH, 

Park SI, Song J. Relationship between serum levels 

of body iron parameters and insulin resistance and 

metabolic syndrome in Korean children. Osong 

Public Health Res Perspect 2014;5(4):204-10. 

12. Chang JS, Lin SM, Huang TC, Chao JC, Chen YC, 

Pan WH, et al. Serum ferritin and risk of the 

metabolic syndrome: a population-based study. 

Asia Pac J Clin Nutr 2013;22(3):400 

13. Ryu SY, Kim KS, Park J, Kang MG, Han MA. 

Serum Ferritin and Risk of the Metabolic 

Syndrome in Some Korean Rural Residents. J Prev 

Med Public Health 2008;41(2):115-20 

14. Chen LY, Chang SD, Sreenivasan GM, Tsang PW, 

Broady RC, Li CH, et al. Dysmetabolic 

hyperferritinemia is associated with normal 

transferrin saturation, mild hepatic iron overload, 

and elevated hepcidin. Ann Hematol 2011; 

90(2):139-43. 

15. Felipe A, Guadalupe E, Druso P, Carlos M, Pablo 

S, Oscar C, Luis V, et al. Serum ferritin is 

associated with metabolic syndrome and red meat 

consumption. Oxid Med Cell Longev 2015;2015. 

16. Brudevold R, Hole T, Hammerstrøm J. 

Hyperferritinemia is associated with insulin 

resistance and fatty liver in patients without iron 

overload. PloS One 2008;3(10). 

17. McCracken E, Monaghan M, Sreenivasan S. 

Pathophysiology of the metabolic syndrome. Clin 

Dermatol 2018;36(1):14-20. 

18. Aigner E, Feldman A, Datz C. Obesity as an 

emerging risk factor for iron deficiency. Nutrients 

2014;6(9):3587-600. 

19. Neves J, Leitz D, Kraut S, Brandenberger C, 

Agrawal R, Weissmann N, et al. Disruption of the 

hepcidin/ ferroportin regulatory system causes 

pulmonary iron overload and restrictive lung 

disease. EBio Med 2017;20:230-9. 

20. Fernández-Real JM, McClain D, Manco M. 

Mechanisms linking glucose homeostasis and iron 

metabolism toward the onset and progression of 

type 2 diabetes. Diabetes Care 2015;38(11): 

2169-76. 

21. Kell DB, Pretorius E. Serum ferritin is an 

importantinflammatory disease marker, as it is 

mainly a leakage product from damaged cells. 

Metallomics 2014;6(4):748-73. 

22. Higgins T, Eckfeldt JH, Barton JC, Doumas BT. 

Hemoglobin, iron and bilirubin. In: Burtis CA, 

Ashwood ER, Bruns DE, editors. Tietz textbook of 

clinical chemistry and molecular diagnostics. 5th 

ed. USA: Elsevier Saunders; 2012.p.985- 1030. 

23. Campenhout AV, Van Campenhout CM, Lagrou 

AR, Manuel-y-Keenoy B. Transferrin 

modifications and lipid peroxidation: implications 

in diabetes mellitus. Free Radic Res 2003;37(10): 

1069-77. 

24. Ahmed MS, Jadhav AB, Hassan A, Meng QH. 

Acute phase reactants as novel predictors of 

cardiovascular disease. ISRN Inflamm 2012. 

. 

 

 

 


