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Abstract: Diabetes is a comprehensive term for a number of metabolic diseases that affect
the body's ability to control blood glucose levels. Insulin is produced in the pancreas and

helps to metabolize glucose for energy. Diabetes occurs when insulin production is weak.

The current study was to examine the effect of smoking and exercise on biochemicals for
type 2 diabetics Kerbala. Patients and Methods: Group A: Consists of 20 type 2 patients
with diabetes, were smokers, and did not exercise and were treated by metformin. Group B

consists of 20 patients of type 2 diabetes, non-smokers, exercise and metformin treatment.
Control group: Normal healthy individuals for comparison, 20 healthy people participated
in this study. Type 2 DM patients have controls characterized by age, fasting plasma

glucose and fasting personal fasting Lipid profile: Comparison of the TG in different groups
with control shows that all groups [control (TSC:4.08±0.615,TG: 1.05±0.314),group A(TSC:

5.01±1.479,TG: 3.51±1.961) and group B(TSC: 4.55±1.161,TG: 2.23±1.654) ](unites in
mmol/L) have a significant differences ,while for TSC there is a significant difference

between all groups except with the group B. Fasting blood glucose: Comparison of the
parameters in all groups[control(FBG:5.853±0.662) ,group A(FBG: 10.893±1.441) and
group B(FBG: 9.042±1.071) ](unites in mg/dL) shows that there is significant difference in

the level of glucose. Exercise and exercise result in non smoking smoking results in
controlling high blood sugar, dyslipidemia and effects of optimizing metformin in
controlling blood sugar in type 2 diabetic patients.
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INTRODUCTION

Diabetes is a group of metabolic disorders characterized by chronic excessive sugar caused by defects
in the secretion of insulin, or the work of insulin or both. [1] It describes the metabolic disorder of
multiple pathogens characterized by disturbances in metabolism of carbohydrates, fats and proteins. [2]
In diabetes, carbohydrate, fat and protein disorders often play a role in diabetes complications.
Hypercholesterolemia and hyperglycemia are often observed and are closely related to the degree of
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control of diabetes. It is reported that high-density lipoproteins in the serum are low in diabetic patients
of both types.

Hyperglycemia may alter lipoproteins in a form that promotes atherosclerosis. LDL levels are often
changed in diabetic patients. Fat peroxide products, which increase in patients with clinical and
experimental diabetes, are important results of free stress derived from free oxygen. These products may
be important in causing complications of blood vessels in diabetes. [3]

The liver plays a key role in regulating carbohydrate metabolism. It uses glucose as a fuel, has the
ability to store glucose as glycogen and also synthesizes glucose from non-carbohydrate sources. This
major function of the liver makes it susceptible to diseases in people with metabolic disorders, especially
diabetes. [4]

Humans with DM may be at increased risk for AKF. AKF may occur in DM due to kidney, renal or post
rennal causes such as diabetic ketoaccidosis, non-ketone hyperactivity, hypootension, sepsis, or renal
factors.
These conditions carries a high rate of morbbidity and morttality, and management may be more
complicated due to the presence of diiabetes and other pathogens. [5]

The aim is to compare the biochemical changes in non-smokers with diabetic patients taking
metformin and non-diabetic patients who take metformin in the city of Kerbala and review information
on DM 2 with a focus on its etiology and metabolic changes on parameters.

SUBJECT AND METHODES

Patients and Methods: This case control study was carried out at Alhussainy hospital in Kerbala city
during the period of [July -September 2017]. The study carried out on [40] Iraqi male DM type 2 . These
patients aged from 40 – 60 years:

Group [A]: consists of 20 Type 2 Diabetic patients, they were smokers, non-exercise and treated by
metformin.

Group [B]: Consists of 20 patients of type 2 diabetes, were non-smoking, exercise and treatment by
metformin. Diagnosis was performed by consultant physicians for patients who had T2DM depending on
the patient's history, laboratory investigations, clinical examination, biomarkers, ECG and radiographic
detection. From each subject, 3-5 ml of blood was obtained through venous thrombosis. Of fasting
patients using a 5ml syringe, is used to estimate the glucose level, serum urea serum grease, creatinine
and other aliquot were distributed in the test tube and left for an hour to coagulate at room temperatture.

Then, centrifuge at 3900 rpm for 10 minutes to collect the serum. All samples were obtained and the
tubes were distinguished from each other by a specific bar code.
Statistical analysis: Statistical analyzes were performed using SPSS 19.0 for windows. Data was
shown as mean ± SE using ANOVA mean and one value. The values of P <0.05 were considered important.

RESULTS

1.

Age and BMI:

All cases were male, aged between 40 and 60 years, and there were no statistically significant
differences when comparing groups.
Table (3.1): age and BMI between groups (values are mean +S.D)

Parameters
Age(years)

2.

Control
group(n=20)
52.44+0.53

GroupA(n=20)

GroupB1(n=20)

P value

54.83+0.79

50.02+0.2

NS

Lipid profile:

Table 4 shows levels of lipids [TSC and TG] in the three groups of [normal] and non-diabetic / diabetic
patients taking metformin [group A] and non-smokers / diabetic patients taking metformin [group 2].

Comparison of TG in different groups with control shows that all groups [control, A and B] have
significant differences, whereas TSC there is a significant difference between all groups except with group
B.
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Table (3.2): comparison serum lipid profile in cigarette smokers/non-exercised/taking metformin
group and control group.

Parameters

[Control

Cigarette
exercised

[n=20]

smokers\non-

P value

Group-A[n=20]
TSC

4.08±0.615

[mmol/L]
Triglycerides

1.05±0.314

[mmol/L]

[S]

5.01±1.479

[S]

3.51±1.961

Data are expressed as Mean±SD. All values are in comparison with control group.

Table [3.2] shows lipid profile levels [TSC and TG] in control group and smokers / non-pathogenic
group [A-group]. Comparing the parameters in Group A with the control shows that the TG and TSC levels
were important.
Table (3.3): Comparison serum lipid profile in non-cigarette smokers/exercised/taking metformin
group and control group.
Parameters

TSC
[mmol/L]

[Control
[n=20]

Non-Cigarette smokers\exercised

4.08±0.615

4.55±1.161

P value

Group-B[n=20]
[NS]

Triglycerides
1.05±0.314
2.23±1.654
[mmol/L]
Data are expressed as Mean±SD. All values are in comparison with control group.

[S]

Table 3.3 shows the levels of the fat profile [TSC and TG] in the control group and group B. The
comparison of the parameters in group B with control shows that there is no significant difference in the
TSC level while there is a significant difference in the TG level.

Table (3.4): Comparison serum lipid profile in non-cigarette smokers/exercised/taking metformin group
and cigarette smokers/non-exercised/taking metformin group.
Parameters

TSC
[mmol/L]
Triglycerides
[mmol/L]

cigarette smokers/non-exercised

P value

Group-A
[n=20]
5.01±1.479

Non-Cigarette
smokers\exercised
Group-B
[n=20]
4.55±1.161

3.51±1.961

2.23±1.654

[S]

[S]

Data are expressed as Mean±SD. All values are in comparison with control group.

Table [3.4] shows the fat profile levels [TSC and TG] in Group A and Group B. A comparison of
parameters in group A with group B shows that there is a significant difference in TSC and TG levels.

3. fasting blood sugar level:

Table [3.5] shows serum fasting glucose levels [FBS] in the three groups of [natural] control and
smokers / non-diabetic patients taking metformin [group A] and non-smokers / diabetic patients taking
metformin [group 2].Comparison of parameters in different control groups shows that all groups [control,
A and B] have significant differences in glucose levels.
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Table (3.5): comparison serum glucose in control group, group-A and group-B.

Parameters

[Control
[n=20]

Cigarette
exercised

smokers\non-

Group-A[n=20]

Non-Cigarette
smokers\
exercised
Group-B[n=20]

FBS
5.853±0.662
10.893±1.441
9.042±1.071
[mg/dl]
Values are expressed as mean±SD. All values are in comparison with control group.

P value

[S]

Table [3.6] shows the levels of glucose in all groups [control, A and B]. Comparison of the parameters
in all groups shows that there is significant difference in the level of glucose.

DISCUSSION

1. Lipid profile:

Results of patients in group A showed that this group had a significant difference in TSC levels
compared to control. This increase in the level of this parameter associated with the sedentary lifestyle
and cigarette smoking associated with high TSC. Cigarette smoking is associated with blood lipid
disorder, a major risk factor for cardiovascular disease, and the mechanisms caused by smoking cause
dyslipidemia to increase the release of catecholamine, Free fatty acids, which may increase the
concentration of TSC. [6] The results showed that smoking was strongly and positively associated with
total cholesterol in the blood and triglycerides. In other words. Total cholesterol levels and triglycerides
are increased by smoking. [7] The levels close to TSC in both groups because of patients in group B were,
first, no history of smoking habit, so there is no effect on the lipid profile, as mentioned above that
smoking increases the level of fat. Second, the exercise has a role in maintenance level S. Ch closely to the
normal range, and there is a study found that physical training significantly reduces TSC in the practice of
type 2 diabetes. [8]. The mechaanisms behiind the effect of the exercize on the lipid profile are unknown,
exercise appears to accelerate the ability of skeletal muscles to use lipids versus glycogen, thus reducing
plasma fat levels. [9],[10]. Also the exercize itself may also elevate blood lipid consumption, hence lead to
decrease lipid profile levels [11]. Mechanisms may involve the increased activity of lipo-protein lipase
[LPL] - lipoprotein lipase responsible for TG hydrolysis in granules [12] . A study reported that heavy or
prolonged exercise episodes could significantly increase plasma LPL activity, thus promoted LPLmediated TG hydrolysis. [13]

In our study the mean value of TSC and TG in cigarette smokers is significantly higher [P<0.005] as
compared to nonsmokers.
The comparison between group A and group B showed that there is significant difference between the
two parameters [ TSC and TG] in group B were significantly lower than in group A , due to the ability of
exercise to reduce the levels of this parameters, and the absence of the effect of smoking as mentioned in
a mechanisms illustrated above.

Patients in the two groups have taken metformin, which has a role in fat reduction [TSC and TG] and
control the effect of lipid-disruptive disorder and has been approved in many studies. The treatment of
metformin clearly indicates that after treatment with diabetic patients, he corrected dyslipidemia [13].
Some non-randomized studies have shown significant reductions in free fatty acids after treatment with
metformin [14]. Newly diagnosed type 2 diabetics show essentially different lipid profile characteristics.
Our study has agreed with previous studies; demonstrating that metformin as a single treatment reduced
TSC and significantly reduced TG levels [15,16,17]. Based on this, we have concluded that the results in
metformin diabetes therapy are used to improve lipid level in agreement with previous studies.
Metformin can activate the upstream kinase called LKB1 primary. [18-20]

These are the basic steps in the formation of triglycerides also known as tglycerides [TG] which
constitute the majority of VLDL produced by the liver. [21-23]. The second regulation of lipid generation
is the phosphorylation of carboxyl acetyl and thus inhibit its activity. As a result, levels of chronic
involvement in malonyl are reduced resulting in a decrease in the synthesis of fatty acids [need to
produce TG] and promote oxidation of fatty acids. [24]
2. Fasting Blood Sugar:
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In this segment, all groups were compared with fasting blood sugar [FBS]. From our results, there is a
significant difference between all classes [A, B and control] in FBS value. The difference between control
and group A, where the level of FBS is higher in group A compared with the control group is due to the
habit of smoking and reduced physical activity and this leads to reduced ability of metformin to control
blood sugar level. The effect of smoking showed increased insulin resistance [25]. Smoking is reduced by
10% to 40% in men who smoke compared with non-smokers [26, 27]. In subjects of type 2, insulin
responses and oral glucose-C-peptide were significantly higher in nonsmokers and insulin resistance, and
were positively associated with dose-dependent therapy [28]. Thus, insulin resistance caused by smoking
in patients with type 2 DM.

CONCLUSION

From our findings, we concluded that patients with type 2 DM, which leads exercise, beneficial results
in the control appear in high blood sugar [reduce insulin resistance, and dyslipidemia in the effects of
improving metformin to control blood sugar In patients with type 2 diabetes compared with non-exercise
type 2 diabetic patients. Also, our study clearly shows a strong relationship between high blood lipids and
blood sugar with cigarette smoking, while physical activity is associated with increased insulin resistance.
So quitting smoking is an important step in controlling DM and reducing its complications.
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