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ABSTRACT… Objectives: Iron profile is considered to be an important guide for improved 
health around the globe. An altered iron profile is a risk factor for numerous diseases. Extreme 
iron accretion in body results in damaging many cellular structures as well as in oxidative damage 
with many complications. Thus, iron profile must be considered in many ailments including 
DM. Study Design: Descriptive study. Setting: Department of Biochemistry, BMC Bannu and 
Department of Medicine, KGN Teaching Hospital Bannu-KPK. Period: January 2019 to June 
2019. Material & Methods: 140 subjects were taken in this study, out of which 70 were suffering 
from type 2 diabetes and 70 were normal healthy controls. BMI was calculated by dividing body 
weight (Kg) to square of height (meters). The waist / hip circumference ratio was calculated 
by dividing the waist circumference (cm) to hip circumference (cm). Sphygmomanometer was 
used for blood pressure measurement. The serum iron, TIBC, UIBC, plasma glucose and HbA1c 
were measured by semi-auto analyzer. The serum ferritin was estimated by chemiluminescence 
method. The % transferrin saturation was calculated by formula serum iron (μg/dl) x 100/ 
TIBC (μg/dl). Result: The anthropometric parameters like weight, BMI, waist circumference, 
hip circumference, waist hip circumference ratio, systolic and diastolic blood pressure was 
statistically extremely significantly (p<0.001) increased in type 2 diabetes mellitus subjects 
as compared to healthy control subjects. The plasma fasting glucose, HbA1C, serum iron, % 
saturation and serum ferritin were statistically extremely significantly (p<0.001) increased and 
UIBC was statistically extremely significantly (p<0.001) decreased while TIBC and hemoglobin 
were statistically significantly (p<0.05) decreased in type 2 diabetes mellitus subjects as 
compared to healthy control subjects. Conclusion: Elevated iron and ferritin is a risk factor for 
diabetes and produce many complications. Proper management must be taken to remove the 
excess iron that can be very harmful to the body.”
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INTRODUCTION
Diabetes Mellitus is a disorder which has a no 
of hazardous effects on human health.1 In Asia, 
particularly in south east region, the no of victims 
having DM were 72million in the year 2013 and 
an estimation is there that sates its no 123million 
by the year 2035.2 The incidence of the disease 
is on the move in south Asian countries and the 
reason is higher genetic predilection, higher 
BMI of the inhabitants of the area, higher insulin 
resistance and various environmental factors.3 
More or less, all types of DM are associated with 
insulin deficiency as well as CHO, protein and 
lipid metabolism disturbances.4

In DM, chronic hyperglycemic condition is 
generally linked with damage which is shown to 
be long term, and various organs including heart, 
kidneys, nerves and eyes dysfunction and failure.5 
it is to be noted that due to its metabolic nature, 
the victims of the disease might experience 
other associated complications as well. A no of 
changes in the human body are resulted due 
to an elevated blood glucose level that affects, 
in turn, almost every part of the body. The DM 
patient is supposed to develop many micro and 
macro-vascular complications including stroke 
and atherosclerosis.6 A newer term, dyslipidemia 
has replaced the older one, hyperlipidemia 
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which means lipid profile’s abnormal alterations. 
Dyslipidemia involves alteration in HDL 
cholesterol, LDL cholesterol, triglycerides and 
VLDL cholesterol. As for as diabetic dyslipidemia 
is concerned, it embraces reduced HDL 
cholesterol, elevated TG (triglycerides) and an 
excess of LDL cholesterol.7 The DM is associated 
with predominant lipid abnormalities due to 
insulin deficiency or its resistance that in turn 
results in affecting enzymes functions.8

As a co-factor, iron plays an important role for 
transport of electron and oxidation of fuel. It can 
result in an oxidative damage if not regulated 
with care. The main objective of this study was 
to assess the biochemical assessment of iron 
profile in type 2 diabetic patients reported to KGN 
teaching hospital Bannu-KPK in addition to a 
comparative study of anthropometric markers in 
comparison to control subjects. 

MATERIAL & METHODS
This research study, which is a descriptive 
study, was a combined work carried out at the 
Department of Biochemistry, BMC Bannu and 
Department of Medicine, KGN teaching hospital 
Bannu-KPK from January 2019 to June 2019. The 
study was approved by the ethical committee of 
the BMC Bannu. 

The study was conducted on 140 patients out of 
which 70 were healthy controlled subjects and 70 
were diagnosed with type 2 DM. Cohen’s D test 
was applied to calculate the sample size. Clinical 
background/history of all the subjects were 
recorded in study proforma. Inclusion criteria for 
the study was type 2 DM subjects with fasting 
blood glucose level ≥ 127mg/dl. All the subjects 
who had genetic mutation, were taking drugs that 
disturbed iron metabolism and conceived female 
were excluded from the study. 

Anthropometric markers/parameters measure-
ment was done as in the following: 
BMI of the patients was calculated by using body 
fat and hydration electronic calculator. The hip/
waist circumference ratio was measured by 
using measuring tape. The blood pressure was 
calculated using mercury sphygmomanometer. 

Fasting blood (5ml) was collected from the 
subjects under study. The collection tubes 
were incubated for a time period of 20min at 
a temperature 37oC. After incubation time, 
blood clot was removed, and the samples were 
centrifuged at 3000rpm for 15 to 20minutes. Soon 
after centrifugation, the supernatant was collected 
and reserved for biochemical profile and tests. 
The following biochemical tests were performed 
for the desired objective.

TIBC (total iron binding capacity), UIBC 
(unsaturated iron binding capacity), serum iron, 
and plasma glucose using bio-analyzer. Hba1c 
and serum ferritin were also calculated. 

The data was analyzed using SPSS version 24. 
Cohen’s d test was applied for assessing the 
sample size. Z test was used for the assessment 
of biochemical and anthropometric parameters. 
Graphs were made using Graph pad prism 5.

RESULTS
The results of our finding revealed a significant 
increase in anthropometric parameters (BMI, 
weight, hip circumference, waist circumference 
and their ratio, diastolic and systolic blood 
pressure etc.) in the patients suffering from type 
2 diabetes. This increase was found to be highly 
significant (p<0.001) as compared to control 
subjects. The results are briefly shown in Table-I 
below. It was evident from our findings that the 
level of HbA1c, fasting blood glucose, percent 
saturation, serum ferritin and serum iron were 
increased significantly. The values were found 
to be highly significant (p<0.001). The levels of 
UIBC were decreased which were found to be 
highly significant (p<0.001). The decrease in 
hemoglobin and TIBC levels was found to be 
decreased (p<0.05) in patients suffering from 
type 2 DM as compared to control subjects. The 
results are shown in Table-II below.
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DISCUSSION
The results of this study showed an increase 
in anthropometric parameters including BMI, 
weight, height and their ration, waist and hip 
circumference and both diastolic, systolic blood 
pressure in type 2 DM patients in comparison to 
those normal subjects. The matched results were 
found by some other investigators as well.9-15 We 
found a decrease in TBIC, Hb and UBIC whereas 
an increase was noticed in % saturation, HbA1c, 
serum iron and fasting blood glucose levels. Our 
results were consistent with the work done and 
results found by some other researchers.16-20 A 
closer association is there in type 2 DM and iron 
profile and this is because an alteration in blood 
glucose metabolism can results in altered iron 
metabolism and so on. 

A report showed a negative relationship between 
serum ferritin concentration and insulin sensitivity.21 
This report shows a closer association between 
total body Fe stores and insulin resistance. It is 
evident from various studies that obesity is a risk 
factor for type 2 DM.22-25

Fats are accumulated in the tissues and cells. 
These cells, in turn, produces certain chemicals 
that might results in the initiation of inflammatory 
processes.26-28 Many other processes are 
negatively influenced in hyperglycemic states that 
in turn, affects iron metabolism.29 Various reports 
around the globe demonstrated iron overload in 
the patients suffering from type 2 diabetes.30-32 
Via Haber–Weiss and Fenton reactions, the free 
iron radicals initiate oxidation of biomolecules 
leading to generation of hydroxyl radical (OH*). 
These radicals damage cellular membrane 
protein and nucleic acid. These events lead to 
insulin resistance and finally type 2 diabetes 
mellitus.33 The free OH* causes nonenzymatic 
glycation of protein. The non-enzymatic glvcation 
of proteins followed by a series of reactions 
and rearrangements resulting in the formation 
of advanced glycation end products (AGEs). 
These mechanisms, together with the interaction 
of the AGEs with their receptors (RAGE), induce 
ROS production. The Glycated transferrin has 
decreased ability to bind Fe3+ and thus induces 
the pool of free iron. The free iron and oxidative 

Groups Height
(meter)

Weight
(kg)

BMI
(kg/m2)

Waist
(cm)

Hip
(cm)

W/H
ratio

Diastolic
(mm/Hg)

Systolic
(mm/Hg)

Control 
subjects
n=70

Min 1.42 50 20.20 68.22 82.44 0.82 78 124
Max 1.66 65 23.70 80.10 98.98 0.80 86 144

Mean 1.54 57.5 21.95 74.16 90.71 0.81 82 134
±SD 0.04 2.28 1.00 2.10 2.65 0.02 2.32 1.88

Type 
2 DM 
subjects
n=70

Min 1.44 56 22.10 77.20 86.21 0.89 84 118
Max 1.64 88** 31.34** 98.42 99.56 0.98 92 138

Mean 1.43 72 26.72 87.81 92.88 0.93 88 128
±SD 0.02*** 4.44 2.46*** 3.24*** 2.98*** 0.06*** 4.10*** 2.88***

Table-I. Anthropometric parameters in type 2 DM VS control subjects.
“* Statistically significant at 0.05 (p<0.05) **statistically highly significant at 0.01 (p<0.01)

*** Statistically extremely Significant at 0.001 (p<0.001).”

No Biochemcial Parameters Control Type 2 Diabetic Patients
1 FBS (mg/dl) 90±4 220±2
2 HbA1c (%) 8±1 22±2
3 TIBC (microgm/dl) 280±8 255±6
4 UIBC (microgram/dl) 220±8 180±5
5 Iron (microgm/dl) 110±4 140±6
6 Saturation (%) 40±2 52±2
7 Ferritin (ng/ml) 220±6 360±8

Table-II. Iron profile and Glycemic Profile comparison of control vs type 2 DM subjects.
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stress also promote the synthesis of ferritin.34

CONCLUSION
It is concluded form the above research work that 
assessment of iron profile in patients suffering from 
type 2 DM might be a useful tool. An enhanced 
level of ferritin and iron are the risk factors for 
DM that can results in the development of a no 
of serious complications. In order to remove the 
excess iron from the body that might be a threat 
for the life, proper steps should be taken. 
Copyright© 04 Dec, 2019.
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