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Introduction
Diabetes mellitus is a common metabolic disorder that is
defined as chronic hyperglycemia (Holt and Kumar, 2010)
in which a person has a high blood sugar (glucose) level as
a result of the body either not producing enough insulin,
or because body cells do not properly respond to the
insulin that is produced (Suman et al., 2010). Diabetes
mellitus may be distinguished by characteristic symptoms:
thirst, polyuria, polydipsia, blurring of vision, weight loss
and infections (Eko'e et al., 2008).



Type 2 DM is the most common form of the
DM (Yeasmin et al., 2015) and an important
public health problem worldwide because of its
high prevalence and complications (Lima et al.,
2007), accounting for approximately 90% of all
affected individuals (Yeasmin et al., 2015) and it
caused by genetic and multiple environmental
factors (Jiang et al., 2013) Type 2 diabetes
mellitus also called adult onset diabetes
mellitus or non-insulin dependent diabetes
mellitus (Hariprasat et al., 2013).



Interleukin-6 (IL-6) is a multifunction
cytokine that regulates immune response,
acute phase reactions and hematopoesis and
may play a central role in host defense
mechanisms, and it’s one of several pro
inflammation cytokines that have been
associated with insulin resistance,
(Wannamethee., et al 2007).



Chronic inflammation is a crucial factor contributing to
the development and progression of type 2 diabetes
which is associated with elevated circulating ,
biomarkers of innate immunity activation, including C-
reactive protein (CRP) and Interleukin-6 (IL-6) and
Tumor necrosis factor- alpha (TNF-α) , activation these
alteration are also present in pre diabetes and metabolic
syndrome in human .



Both insulin resistance and diabetes can result
from diverse genetic defects affecting the
function of individual organs, including liver,
fat, muscles, langerhans islets in pancreas and
neuronal tissue , thus insulin resistance result
can from defects and various inflammatory
immune genes , autoimmunity and adaptive
immune system have a rate in the pathogenesis
of type 2 diabetes mellitus by which high pro
inflammatory cytokines production has been
associated with insulin resistance and type
diabetes mellitus development. (lee,2014;
RuotsalaJnen 2009).



Aims of the study
1.To evaluate the level of glucose in the serum of diabetic patients
compared with control
2.To evaluate the level of serum lipid profile; Total cholesterol, (TC),
Triglycerides, (TG), low density lipoprotein-cholesterol, (LDL-c),
and High density lipoprotein-cholesterol (HDL-c), and Very low
density lipoprotein-cholesterol (VLDL-c) in patients compared
with control.
3.To evaluate the level of interleukin 6 and Tumor necrosis factor-
alpha in patients compared with control.
4.Measure Anthropometric in both patients and control include
(Age , BMI )
5.Estimate of C-reactive protein in both patients and control.
6.To evaluate the level of serum Urea and enzyme Alkaline 
phosphate in patients compared  with control



Patients and methods

-Sample collection

This study was achieved by collecting 120 blood samples of
80 patients (40 male and 40 female) diagnosed with type 2
Diabetes mellitus and 40 subjects as Control (20 male and
20 female ) patient study carried out in Salah- Aldin
Hospital in Salah-Aldin governorate from 1 st October 2017
to 1 st April 2018 on study population age ranged from (32-
63 years old).



Serum samples treatment
Approximately 5 ml of fasting human blood was
collected from each subject (patients and control) and
transferred into sterilized test tubes and allowed for
30 minute to clot at room temperature, the sample
was centrifuged for 5 minutes at 3000 rotations per
minute and the serum was immediately separated and
stored at ( - 20 0 C) till used for interleukin 6 and
Tumor necrosis factor-alpha and biochemical
analysis



Anthropometric measurements
Body weight and height were measured & Body mass index
calculated from body weight in Kilogram divided by body
height in meter square (Rathorn., 2008) .
According to the following equation :
BMI= weight (kg)/ (height) 2 (m)



Determination of physiological and biochemical 
parameters
Fasting blood glucose was determinated by enzymatic
colorimetric method using Randox diagnostic kits
(UK).
Lipid profile was determined by enzymatic
colorimetric method using Biolabo diagnostic kits
(France).



The determination of serum urea concentration
is by a enzymatic method using a (kit) supplied
from (Biomeriux, France).
Determination of Serum alkaline phosphatase,
( colorimetric method) (BIOLABO - France ).
The CRP latex kit was for the qualitative and
quantitative estimation of C - reactive protein
(CRP) in human samples.



The determination of Interleukin 6
(IL-6)
IL-6 concentration was estimated in serum
human using ELISA kit from (peprotech,)

Company (UK)

The determination of Tumor necrosis factor

–alpha (TNF-α)

TNF-α concentration was estimated in serum

human using ELISA kit from (Shanghai Yehua

Biological technology) company (China).



Statistical analysis
All data were presented as a mean and standard 

deviation, (SD). P value less than 0.05 was accepted as 

a significant value.

Un paired Student T test was used to compare between 

the mean of measured variables.



Results
A total number of 120 subjects were participated in the present study, 

distributed as follow:-

Group 1: Forty normal (40), apparently healthy subjects as controls.

Group 2 :( 80) Patients with Diabetes Mellitus type 2. subdivided into 4 

subgroups:-

•Obesity DM patients (20)

•Hyperlipidemia DM patients. (20)

•DM patients with hypertension. (20)

•Patients with DM only. (20)  



Results
Age and Anthropometric parameters of all Diabetes Mellitus 

1 
type 2 Vs control subjects 

Table 4-1 show the age, body weight, height and body mass 
index (BMI), of DM patients and control subjects

ParametersControlsPatients (62)P ≤ value

Age (years)49.7 ± 6.152.38 ± 9.6NS

Body weight

(Kg)

74.9 ± 4.596.4 ± 20.80.01 **

Height (Cm)173.9 ± 5.9169.2 ± 5.8NS

BMI (Kg/m2)24.1 ± 1.429.2 ± 4.20.01 **



GroupsMeanSDP ≤ value

Controls24.2 ±1.2

Obesity32.1 ±1.10.01 **

Hyperlipidemia27.3 ±2.30.01 **

Hypertension25.3 ±1.2NS

DM only24.1 ±1.6NS

Result of Body mass index in subgroups
Table 4-2 The mean values  and standard deviation of body mass index,

(BMI) in male controls,

and male DM patients with obesity,

hyperlipidemia, hypertension and Diabetes Mellitus only. 



GroupsMean ± SDP ≤ value

Controls25.7 ± 1.5

Obesity35.8 ± 1.70.01**

Hyperlipidemia29.7 ± 2.80.01**

Hypertension26.3 ± 2.3NS

DM only27.7 ± 1.6NS

Table 4-3 The mean values  and standard deviation of body mass index, 

(BMI) in female controls, and female DM patients with obesity,

hyperlipidemia, hypertension and Diabetes Mellitus only.



Results of IL-6 and TNF- α  in DM type2 patients 
Table 4-4 The mean values  and SD of IL-6 and TNF-α in DM 
–type 2 patients and control subjects.

ParametersControlPatientsP ≤  value

IL-6       pg/ml171.7 ± 3.7288.1 ± 73.80.01 **

TNF-α   ng/ml140.4 ± 4.9188.3 ± 13.80.01 **



Results  of IL-6 in subgroups in  DM type 2 patients 

Table 4-5 The mean values  and standard deviation of (IL-6 pg/ml) in male controls, 

and male DM patients with Obesity, Hyperlipidemia, Hypertension and Diabetes Mellitus 

only.

Mean ± SDP ≤ value

Controls173.5 ± 3.9

Obesity338.9 ± 31.70.01 **

Hyperlipidemia352.3 ± 39.10.01 **

Hypertension348.4 ± 34.90.01 **

DM only226.5 ± 33.30.01 **



Table 4-6 The mean values  and standard deviation of  (IL-6 pg/ml) in female controls, 

and female DM patients with Obesity, 

Hyperlipidemia, Hypertension and Diabetes Mellitus only.

GroupsMean ± SDP ≤ value

Controls170.1 ± 9.2

Obesity312.7 ± 27.20.01 **

Hyperlipidemia360.1 ± 34.20.01 **

Hypertension335.1 ± 33.50.01 **

DM only243.3 ± 32.80.01 **



Results of TNF-α in subgroups in  DM type 2 patients

Table 4-7 The mean values  and standard deviation of  (TNF-α ng/ml) in male 

controls, and male DM patients with Obese, Hyperlipidemia, 

Hypertension and Diabetes Mellitus only.

GroupsMean ± SDP ≤ value

Control141.1 ± 5.6

Obesity174.1 ± 29.30.01 **

Hyperlipidemia188.2 ± 31.50.01 **

Hypertension189.3 ± 32.60.01 **

DMonly184.8 ± 30.50.01 **



Table 4-8 The mean values  and standard deviation of  (TNF-α ng/ml) in 
female controls, and female DM patients with Obese, Hyperlipidemia, 

Hypertension and Diabetes Mellitus only.

GroupsMean ± SDP ≤ value

Control 139.3 ± 4.7

Obesity 195.8 ± 26.30.01 **

Hyperlipidemia184.2 ± 25.40.01 **

Hypertension 204.9 ± 28.90.01 **

DM only 187.5 ± 25.10.01 **



Results of IL-6 and TNF-α in DM type 2 patients with CRP+

Table 4-9 The mean values  and SD of IL-6 and TNF-α concentrations
in DM patients according to CRP result.

ParametersDM Patients with

CRP +

DM Patients with

CRP -

P ≤ value

IL-6 pg/ml376. 3 ± 85.4295.3 ± 69.50.01 **

TNF-α ng/ml209.1 ± 21.9175.1 ± 16.90.01 **



Results of fasting blood sugar, FBS , Urea , and   Alkaline –
phosphate in patients and controls.

Table 4-10 The mean values   and SD of FBS , Urea and  Alkaline-phosphat
in type 2 DM patients and control subjects.

ParametersControlsDM patientsP ≤ value

FBS mg/dl89.9 ± 12.4270 ± 73.80.01 **

Urea mg/dl32.5 ± 8.530.7± 7.3NS

Alkaline phosphate

K.A.U/dl

3.9 ± 0.733.7 ± 0. 93NS



Results of lipid profile in DM type 2 patients

Table 4-11 The mean values  and SD of lipid profiles 

concentration in DM patients and controls.

ParametersControlsDM patientsP ≤ value

Cholesterol179.4 ± 34.5215.9 ± 71.10.01 **

Triglycerides145.6 ± 22.3177.2 ± 55.20.01 **

LDL-c86.5 ± 26.2131.5 ± 72.20.01 **

HDL-c45.6± 12.340.6 ± 5.6NS

VLDL-c35.8 ± 1232.7 ± 2.4NS



Conclusions 
1.Serum IL-6 levels increased in patients with type 2 DM as 
compared to apparently healthy individual (control) 
2.Serum TNF-α levels increased in patients with type 2 DM as
compared to apparently healthy individual (control )
3.Fasting blood sugar increased significantly in patients as
compared to control
4.CRP increased significantly in patients with type 2 DM as
compared to control
5.Type 2 DM is highly influenced by smoking behavior and it is
increased significantly with smoking
6.Type 2 DM is highly influenced by age , BMI , obesity ,
Hypertension



Recommendations
1, 10, 12, in DM type 2 patients 1. Measurement of IL-

2. Measurement of Fibrinogen in DM type 2 patients 
3. Measurement of adiponectin in obesity DM type 
2patients
4. Measurements of osteocalcin in DM type 2 patients
5. Study the role of cytokines in DM with renal 
nephrology 
6. Study the effect of diet , physical activity and 
reducing body weight on cytokines 
7. Study the concentration of cytokines in smokers and 

non smokers . .




