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Abstract:

Type -2 diabetes mellitus is usually preceded by pre diabetes, in which levels of blood 
glucose are above normal but not high enough yet for a diagnosis of diabetes. The 
study aimed to measure the concentration of serum plasminogen activator inhibitor 
-1 and homocysteine concentration. This study was achieved by collecting 90 subjects 
who participate in the study, 35 patients diagnosed with type -2 Diabetes mellitus and 
obese, while 35 patients diagnosed with obese only and 20 healthy subjects as Control. 
The study was carried out in Salah-Aldin Hospital in Salah –Aldin governorate from be-
ginning of March to end of June 2019. Serum homocysteine and plasminogen activator 
inhibitors (PAI-1) were measured by using human Elisa Kits manufactured by Bioassay 
Technology Laboratory company- China.There is elevation in body mass index in obese 
patients with DMT2, (G1), patients with obesity only, (G2), as compare with control 
group. Also, there was an elevation in serum homocysteine, (Hcy) in obese DMT2 as 
compare with obese patient and control healthy subjects, (P ≤ 0.01). Moreover,  the 
present study found a significant elevation in serum PA-1 concentration in obese DMT2 
patients and in obese as compare with normal healthy control subjects.
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تعين تركيزات مثبط منشط البلازمينوجين المصلي -1 
وهوموسيستين لمرضى السكري من النوع 2 

في مجتمع مدينة تكريت - العراق.

رغد تحسين ذنون     ,      أ.د. موسى محمود مربط    ،     أ.د. وهبي عبد القادر سلمان
طالبة دكتوراه في كلية العلوم ، كلية الطب ، كلية التربية للبنات . جامعة تكريت

خـلاصـة : 
توجــد لــداء الســكر مــن النــوع 2 الســكري علامــات مــا قبــل المــرض ، حيــث تكــون مســتويات الجلوكــوز في الــدم فــوق 
ــر كــا هــو مبــن في  ــا يكفــي لتشــخيص مــرض داء الســكر. علامــات تنشــيط التخث ــة ب المعــدل الطبيعــي ولكنهــا ليســت عالي
العديــد مــن الدراســات مثــل مركبــات الثرومبــن- مضــاد الثرومبــن وجزيــات تنشــيط البروثرومبــن، والتــي تكــون مرتفعــة 
ــتين في  ــل - 1 وهوموسيس ــن في المص ــط البلازمينوج ــط منش ــز مثب ــد تركي ــة لتحدي ــدف الدراس ــكر. ته ــرض داء الس ــدى م ل
تحديــد بعــض المــواد كمــؤشرات لأعــراض التجلــط في الأشــخاص الذيــن يعانــون مــن الســمنة ومــرضى الســكري. تــم تحقيــق 
هــذه الدراســة مــن خــال جمــع 90 شــخصًا ممــن شــاركوا في الدراســة ، وتــم تشــخيص 35 مريضًــا مــن مصابــن يــداء الســكر 
النــوع - 2 والســمنة ، بينــا تــم تشــخيص 35 مريضًــا يعانــون مــن الســمنة فقــط و 20 مــن الأشــخاص الأصحــاء غــر البدينــن 
كمجموعــة ســيطره. أجريــت هــذه الدراســة في مستشــفى صــاح الديــن في محافظــة صــاح الديــن مــن بدايــة اذار حتــى نهايــة 
حزيــران 2019. تــم قيــاس مثبطــات الهوموسيســتين ومحفــز البلازمينوجــن )PAI-1(  في مصــل الــدم باســتخدام مجموعــات 
Elisa البشريــة المصنعــة مــن قبــل شركــة Bioassay Technology Laboratory- الصــن. هنالــك ارتفــاع في مــؤشر كتلــة الجســم في 
المــرضى الذيــن يعانــون مــن داء الســكرو الســمنة )DMT2 ، G1( ، والمــرضى الذيــن يعانــون مــن الســمنة فقــط ، )G2( ، مقارنــة 
مــع مجموعــة الســيطره. أيضــا ، كان هنــاك ارتفــاع في الحمــض الامينــي في المصــل )Hcy( في في المــرضى الذيــن يعانــون مــن داء 
الســكرو الســمنة DMT2 الســمنة بالمقارنــة مــع المــرضى البدنــاء والســيطرة عــى الأصحــاء ، )P ≤ 0.01(. عــاوة عــى ذلــك ، 
وجــدت الدراســة الحاليــة ارتفاعًــا كبــرًا في تركيــز PA-1 في مصــل الــدم لــدى مــرضى الذيــن يعانــون مــن داء الســكرو الســمنة 

والســمنة مقارنــة مــع الأشــخاص الطبيعيــن الذيــن لديهــم تحكــم صحــي. 
الكلمات المفتاحيه: السمنة ،  مثبط منشط البلازمينوجين - 1 ، الهموسيستين في الدم و داء السكر .
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Introduction
Type -2 diabetes mellitus, (T2DM) 

is usually preceded by pre diabetes, in 
which levels of blood glucose are above 
normal but not high enough yet for a 
diagnosis of diabetes (1, 2). Thrombosis is 
abnormal condition in diabetes, which 
plays a role in enhanced activation of 
platelets and clotting factors seen in 
diabetes (3, 4). Coagulation activation 
markers as indicated by many studies 
such as thrombin-antithrombin 
complexes and prothrombin activation 
fragments, which were elevated in 
diabetes (5). Plasminogen activator 
inhibitor -1, (PAI -1) main function 
entails the inhibition of urokinase 
plasminogen activator (uPA), an 
enzyme responsible for the cleavage 
of plasminogen to form plasmin (6, 

7).  Hyperhomocysteinemia has been 
correlated with the occurrence of blood 
clots and heart attacks (8).

The aim of the study is to 
determine the concentration of serum 
plasminogen activator inhibitor -1, 
(PAI), and homocysteine  in diabetes 
mellitus obese patients, (DMT2).

Materials and methods
This study was achieved by 

collecting 90 subjects who participate 

in the study, 35 patients diagnosed 
with type -2 Diabetes mellitus and 
obese, (Group 1), while 35 patients 
diagnosed with obese only, (Group 2) 
and 20 healthy subjects as Control, 
(Group 3). The study was carried out in 
Salah-Aldin Hospital in Salah –Aldin 
governorate from beginning of March 
to end of June 2019. Body weight and 
height were measured & Body mass 
index calculated from body weight in 
Kilogram divided by body height in 
meter square.

According to the following equation: 
BMI = weight (kg)/(height)2 (meter).

A. inclusion criteria of subjects
1- Diagnosed as newly type 2 diabetic 

patients 
2- Aged 40 – 65 years old 
3- Obese normotensive subjects (BMI 

more than 30 kg/m2).
B-Exclusion criteria

1- Type 2 DM on treatment.
2- Hypertensive patients on treatment.
3- Patients with cardiac diseases.
4- type 2 diabetic patients with physical, 

mental or cognitive limitation.
5- Patients with other endocrine 

disorders.
 Approximately 5 ml of fasting 

human blood was collected from each 
subjects ( patients & control) and 
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transferred into sterilized test tubes 
and allowed for 30 minutes to clot at 
room temperature , the sample was 
centrifuged for 5 minutes at 3500 
rotations per minute and the serum 
was immediately separated and stored 
at (-20ºC) till used for biochemical 
analysis.

These kits were enzyme  linked 
immunosorbent assay (ELISA). 
Homocysteine and plasminogen 
activator inhibitors were measured by 
using human homocysteine kit and 
human plasminogen activator inhibitor-
1kit manufactured by bioassay 
technology laboratory company- 
China.

All data were presented as mean and 
standard deviation, (SD). P value less 
than 0.05 was accepted as significant 
value.

Result and discussion
Ninety subjects were participated in 

the present study, 35 patients diagnosed 
with type -2 Diabetes mellitus 
and obese, (G1), while 35 patients 
diagnosed with obese only, (G2) and 
20 healthy non obese healthy subjects 
as control group, (G1).

In table 1, there are no significant 
difference regarding the age of subjects 
in group 1 and 2 as compare with 
control healthy subjects in group 3, 
all subjects of the present study are of 
same age and gender. However, there is 
elevation in body mass index in obese 
patients with DMT2, (G1), patients 
with obesity only, (G2), as compare 
with control group, (G1); (p≤ 0.01). 

Table (1) show the age, body weight, height 
and body mass index (BMI), in all groups. 

P≤ valueG3G2G1Parameters

NS49.7±6.150.2±7.552.38±9.6Age (years)

0.01**74.7±4.580.1±10.596.4±20.8Body weight(Kg)

NS173.9±5.9170.5±5.6169.2±5.8Height (Cm)

0.01**24.1±1.426.3±2.229.2±4.2BMI (Kg/m2)
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In previous study, it was found that 
the risk of diabetes increases linearly 
with increase in body mass index, 
(BMI); the prevalence of diabetes 
increased from 2% in those with a BMI 
of 25 to 29.9 kg/m2, to 8% in those with 
a BMI of 30 to 34.9 kg/m2, and finally 
to 13% in those with a BMI greater 
than 35 kg/m2, (9). The relative risk 
of T2DM increases as BMI increases 

above 23 years, and the association 
was found to be stronger in younger 
age groups (10).

Table (2) show the concentration of 
(PAI-1 ng/ml ) in all groups. There is a 
significant elevation in PAI-1 in obese 
DMT2 patients (G1) & obese patients 
as compare with control healthy 
subjects (G3), (P ≤ 0.05 ).

Table (2) The mean values and SD of PAI-1 in G1, G2 & G3.

P≤ valueMean ±SDGroups

0.05*11.570±6.89Diabetes Mellitus type 2 & Obese, (G1).

0.05*10.103±3.692Obese only, (G2)

8.157±4.384Controls, (G3)

The present study found a significant 
elevation in serum PA-1 concentration 
in obese DMT2 patients and in obese 
as compare with normal healthy 
control subjects. Previous studies 
found a correlation between serum 
PAI-1 concentration in diabetic obese 
patients (11,12).  

The present study agrees with the 
previous studies done by (6, 10).

In the present study, as table 3 
show, there was an elevation in serum 
homocysteine, (Hcy) in obese DMT2 
as compare with obese patients and 
normal control healthy subjects (G3), 
P ≤ 0.01). 

Table (3) The mean values and SD of Hcy in G1,G2 & G3, (Hcy nmol/ml).

P≤ valueMean ±SDGroups
0.01**17.53 ± 5.6Diabetes Mellitus type 2 & Obese. (G1)
0.01**12.47 ± 2.85Obese only (G2)

12.18 ± 2.27Controls (G3)
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The present finding agree with 
previous study that found increased 
plasma tHcy, triglyceride and waist 
circumference as well as decreased 
folic acid and vitamin B12 in type 2 
diabetes mellitus (13,14).  Moreover, 
previous study was done in Egypt 
which found similar result to the 
present study that Elevated serum 
homocysteine is associated with the 
presence of diabetic neuropathy in type 
2 diabetic patients (15).

Previous study stated that 
homocysteine stimulates oxidative 
stress and inhibits nitric oxide formation, 
increased plasma homocysteine as 
observed in type 2 diabetic patients 
in the present study could promote 
platelet hyperactivity. It therefore 
suggests that some of the indicators of 
CVD risk factor (16). Several studies 
found that homocysteine levels are 
associated with a novel risk factor for 
CAD and premature atherosclerosis 
(17, 18). However, the mechanism of 
atherosclerosis plaques correlated with 
hyperhomocysteinemia is not clearly 
stated. Some studies reported that 
the effect of hyperhomocysteinemia 
is associated with increased 
thrombogenicity, an increase of platelet 
aggregation, reduction of protein C 

activation, oxidative damage of LDL, 
and endothelial dysfunction (19). 

The present study conclude that 
there are a significant elevations in 
serum concentrations of PAI-1 and Hcy 
in obese diabetes mellitus patients.
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