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Abstract 
Background: Non-alcoholic fatty liver disease (NAFLD) is a spectrum of disease that ranges from simple steatosis to the 

more progressive form terms as non-alcoholic steatohepatitis. Diabetes is a group of metabolic diseases characterized by 

hyperglycemia resulting from defects in insulin secretion, insulin action, or both. The link between these two diseases is 

resistance to insulin and NAFLD is known as liver component of metabolic syndrome. Compensatory hyperinsulinemia 

leads to beta cell dysfunction in T2DM and defects in lipid metabolism and hepatic triglyceride accumulation in NAFLD. 

Transforming growth factor-β is an anti-inflammatory cytokine which inhibits the activation of macrophages.  

Material and Methods: In this study, 100 patients with T2DM and 50 controls, patients with T2DM were enrolled and 

among them 50 (50%) subjects were females and 50 (50%) subjects were males. Of the total of 100, 60 (60 %) individuals 

had NAFLD. aged between 40-70 years were voluntarily enrolled from a Thi-qar Specialized Diabetes Endocrine and 

Metabolism Center (TDEMC) from January 2019 to jun 2019.  

Result: TGF. β1 and FBG and HBA1C,TG,TC,LDL-C and VLDL-C levels in the blood showed a significant increase in 

NAFLD and normal liver groups as compared to control group (P ≤ 0.05). While the results of HDL-cholesterol were 

observed statistically significant reduction in NAFLD and normal liver groups as compared to control group (P ≤ 0.05). 

While no significant difference in values of HBA1C of NAFLD and normal liver. 

Conclusion: The results of this study showed that NAFLD is extremely common in patients with T2DM. FBG and 

duration of diabetes was significantly higher in the groups of T2DM patients with NAFLD when compared to normal liver 

group. TGF. β 1were significantly elevated in both the groups of T2DM patients with and without NAFLD when compared 

to controls. 

Keywords: Transforming Growth Factor Beta 1, Non Alcoholic Fatty Liver Diabetes Patients. 

Introduction 

Non-alcoholic fatty liver disease (NAFLD) is a 

spectrum of disease that ranges from simple steatosis 

to the more progressive form terms as non-alcoholic 

steatohepatitis. NASH is the major cause of chronic 

liver fibrosis characterized by excessive extracellular 

matrix accumulation in liver cells which is 

accompanied by inflammation and injury and can lead 

to cirrhosis, liver failure and eventually carcinoma [1] 

.Diabetes is a group of metabolic diseases 

characterized by hyperglycemia resulting from defects 

in insulin secretion, insulin action, or both. The 

chronic hyperglycemia of diabetes is associated with 

long-term damage, dysfunction, and failure of 

different organs, especially the eyes, kidneys, nerves, 

heart and blood vessels [2].NAFLD and T2DM are 

considered as two common problems affecting global 

health. NAFLD is the most common liver disease in 

Western countries affecting about 35% of the general 

population and about 75%-90% of specific groups, 

such as obese and diabetic people[3,4].The prevalence 

of NAFLD in parallel to obesity has increased 

worldwide over the past 30 years. Globally, it is 

estimated that a quarter of the world's adult population 

currently suffer from NAFLD. In Asia, according to 

the obesity epidemic, the prevalence of NAFLD is 

similar to the Western population and even slightly 

higher than it (27% in Asia vs 24.1% in North 

America, 23.2% in Europe) [5]. Similarly, more than 

380 million people have diabetes around the world. 

The International Diabetes Federation has estimated 

that this amount over the next generation will reach to 

592 million. Importantly, patients with NAFLD often 

suffer from T2DM, and vice versa.T2DM can be seen 

in almost a quarter of patients with NAFLD and 

approximately half of the patients with non alcoholic 

steatohepatitis. In contrast, NAFLD has been reported 
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in 75% of patients with T2DM [6] .On the other hand, 

these two conditions can affect each other. NAFLD 

increases mortality among patients with T2DM, 

while, T2DM also increases progressive liver fibrosis 

upto three times and hepatocellular carcinoma upto 

two times and is an independent predictor of all cause 

and liver mortality in patients with NAFLD [7,8] . 

The link between these two diseases is resistance to 

insulin and NAFLD is known as liver component of 

metabolic syndrome. Compensatory hyperinsulinemia 

leads to beta cell dysfunction in T2DM and defects in 

lipid metabolism and hepatic triglyceride 

accumulation in NAFLD. This also explains why 

NAFLD is very common in T2DM and why patients 

with NAFLD are at high risk for T2DM [9,10].It has 

been shown that macrovascular complications of 

diabetes (coronary artery disease) have a close 

relationship with NAFLD [11]. In contrast, there is 

little information about the possible association 

between NAFLD and microvascular complications of 

diabetes. A number of studies have shown that 

NAFLD in adults has been associated with increased 

incidence and prevalence of chronic kidney disease 

[12,13].Transforming growth factor (TGF) β 1 is one 

of the most important cytokines accelerating liver 

fibrosis [14].Transforming growth factor-β is an anti-

inflammatory cytokine which inhibits the activation of 

macrophages. It is a family composed of 33 cytokines 

that exert their effects through a formation of type I 

and type II complex seriene/therionine kinase receptor 

[15]. This complex phosphorylates Smad family 

(mainly Smad 4), which translocate to the nucleus and 

regulate genes expression involved in growth arrest, 

angiogenesis, cell differentiation, and immune control 

[16]. TGF-β1 is a member of TGF-β super family and 

is one of the most prominent fibrotic factor. Previous 

studies, found that elevated TGF-β1 in T2DM patients 

compared with control[17].Present study is similar to 

previous studies which shows higher TGF-β1 level in 

T2DM. Also, the TGF-β1 level is positively 

correlated with fasting blood sugar[18]. Moreover, in 

vitro studies showed that both high glucose and 

insulin concentrations stimulate the expression of 

TGF-β1 in cell culture [19,20].The purpose of this 

study was to evaluate the prevalence of NAFLD in 

population of patients with T2DM in iraq and 

determination role of transforming growth factor beta 

1in Non Alcoholic Fatty Liver Diabetes patients. 

Materials and Methods 

In this study, 100 patients with T2DM and 50 

control , patients with T2DM were enrolled and 

among them 50 (50%) subjects were females and 50 

(50%) subjects were males. Of the total of 100, 60 (60 

%) individuals had NAFLD. aged between 40-70 

years were voluntarily enrolled from a Thi qar 

Specialized Diabetes Endocrine and Metabolism 

Center (TDEMC) from January, 2019 to jun 

2019.Then, information about their age, gender, Waist 

circumference , hip circumference , type of diabetes, 

duration of diabetes, incidence of other diseases, drug 

consumption recorded. Body weight without shoes 

using a digital scale and height in standing position 

was measured using a stadiometer. BMI was 

determined using this formula: weight in kilograms 

divided by the square of height in meters. Systolic and 

diastolic blood pressures of all participants were 

measured after 15 minutes rest and before blood 

sampling in a sitting position with a Mercurial 

Sphygmomanometer. All blood samples were 

collected between 9:30 am - 11 am and after eight 

hours fasting. The levels of Alanine Aminotransferase 

(ALT), Aspartate Aminotransferase (AST) were 

assessed by enzymatic colorimetric assays (Randox, 

USA), ALP was measured using (Diethanolamine) 

method (DEA) (Randox, USA). Glucose was 

measured with glucose oxidase technique (Randox, 

USA). 

HbA1c was measured by boronate-affinity binding 

(Alere, Norway). For lipid measurements, total 

cholesterol and triglyceride kits (Manufacturer 

BIOLABO, France) were used. Total cholesterol was 

measured using enzymatic colorimetric tests with 

cholesterol esterase and cholesterol oxidase and 

triglycerides also were measured with the same 

method and using glycerol phosphate oxidase. High 

Density Lipoprotein-Cholesterol (HDL-C) was 

measured after the deposition of lipoproteins 

containing apolipoprotein B by phosphotungstic 

acid(Manufacturer BIOLABO, France ). TGF.B1 was 

measured by using Sandwich ELISA (Elabscinence 

Biotechnology). NAFLD diagnosis was done 

according to the 2012 statement of the American 

Gastroenterological Association [21]. 

Diagnosis of NAFLD 

Hepatic ultrasonography (Aloka Co. Ltd., Tokyo, 

Japan) using a 3.5-MHz probe was performed in all 

subjects after 12 hours fasting by a single sonologist, 

and fatty liver based on standard criteria was 

diagnosed with liver brightness, contrast between the 

echogenicity of the liver, kidneys and the blood 

vessels fading rate. Grading of diffuse hepatic 

steatosis on ultrasound has been used to assess the 

extent of fatty changes in the liver as follows; 

 Grade I (mild) - the increased echogenicity of the 

liver along with visible periportal and diaphragmatic 

echogenicity;  

Grade II(moderate) - the increased echogenicity of 

the liver along with invisible periportal echogenicity, 

without diaphragmatic fading;  
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Grade III (severe) - the increased echogenicity of 

the liver along with invisible periportal echogenicity, 

with diaphragmatic fading [22]. 

Results and Discussion  

Clinical and Characteristic Features of the Studied 

Groups 

There are 150 subjects included in the present 

study, with difference in clinical characteristic type 2 

diabetes with and without non alcoholic fatty liver 

patients groups and control group. Characteristic data 

for all studied groups shown in table (1). As shown in 

(Table1), Patients with NAFLD had no mach different 

in BMI, DBP, SBP ,compared with normal liver and 

control .On the contrary for waist circumference and 

hip circumference, they can be observed high in 

patients with non-alcoholic fatty liver compared with 

normal liver and healthy. This result matched with the 

results of study of [23]. 

Table -2.1: Clinical and Characteristic Features of 

the Studied Groups 

Characteristic 

WH

R 
(cm

) 

Mea

n ± 

SD 

H.C 

(cm) 

Mean 

± SD 

W.C 

(cm) 

Mea

n ± 

SD 

SBP 

(mm 

Hg) 

Mea

n ± 

SD 

DB

P 

(m

m 

Hg) 

Me

an ± 

SD 

BMI 

(Kg/m

2) 

Mean 

± SD 

Age 

(year

s) 

Mea

n ± 

SD 

Gend

er 

(M/F

) 

N

o. 
grou

ps 

0.98 
± 
0.01 

89.28 
± 
3.36 

87.3

2 
± 
3.32 

122.

18 
± 
4.61 

75.

02 
± 

4.8

8 

24.18 

± 
1.07 

52.7

8 ± 

4.45 

25/2

5 

50 Grou

p 1 

0.97 
± 
0.01 

102.0

0 ± 
8.55 

98.7

0 

± 
8.37 

122.

85 

± 
5.05 

80.

50 
± 
4.2

5 

26.47 

± 
2.49 

52.7

5 ± 

6.05 

21/1

9 

40 Grou

p 2 

0.97 
± 
0.01 

109.6

2± 
7.04 

105.

92 
± 

7.32 

128.

00 
± 
6.65 

80.

65 
± 
7.3

8 

27.96
 

± 
0.80 

 

55.4

2 

± 

6.03 
 

29/3

1 

60 Grou

p 3 

No; Number of subjects  

Group 1: control  

Group 2: Type 2 diabetic patients with normal 

liver 

Group 3: Type 2 diabetic patients with non – 

alcoholic fatty liver disease 

(M/F): male / female  

BMI; body mass index  

SBP, DBP; Systolic and diastolic blood pressures  

WC, HC; Waist and hip circumference, WHR; 

waist to hip ratio.  

General Comparison for all Studied Parameters 

Fasting Blood Glucose Concentration 

Table (2-1) shows a significant increase in the 

concentration of FBG in allpatients groups in 

comparison with normal liver and the control group 

(P≤0.05).In the same table ,It is find a significant 

increase in concentration of serum FBG normal liver 

in comparison with the control group. This result 

matched with the results of study of [24].NAFLD is 

very prevalent and is strongly linked with metabolic 

syndrome and its components such as insulin 

resistance, diabetes, obesity, hypertension and 

hypertriglyceridemia. On the other side, T2DM as a 

common metabolic disease with an increased global 

incidence [25]. In recent years, several studies have 

emphasized on association between T2DM and 

NAFLD. NAFLD has been introduced as a risk factor 

for T2DM, hypertension and cardiovascular disease 

[12,26]. 

Table – 2.2: serum fasting blood glucose 

concentration of control, normal liver and NAFLD 
groups 

Groups 

 

NO. FBG concentrations 

(mg/dl) Mean ± SD 

Group 1 50 91.02± 7.66c 

Group 2 40 155.27± 16.04b 

Group 3 60 181.44± 28.43a 

LSD  6.68 

*The mean difference is significant at the 0.05 

level. 

*the different letters refer to significant difference. 

*the same letters refer to non significant 

difference. 

* SD: Standard deviation 

* LSD: Least Significant Difference 

Hemoglobin A1c Ratio 

Table (2-2) shows a significant increase in the ratio 

of HbA1c in normal liver and patients groups in 

comparison with the control group (p≤0.05) . There is 

no significant difference in the ratio of HbA1c in 

between normal liver and patients group. This result 

matched with the results of study of [23].High 

concentrations of glucose can increase the glycation 

of common proteins such as hemoglobin, forming 

HbA1c. it is important to note that HbA1c is neither 

considered dysfunctional nor harmful. The 

concentration of the HbA1c predicts diabetes 

complications because it reflects more harmful 

glycation sequelae of diabetes, such as retinopathy 

and nephropathy, which are understood to be due to 

harmful advanced glycation end products [27,28]. 

Table – 2.3: Hemoglobin A1c ratio of control , 

normal liver and NAFLD groups 

Groups NO. HbA1c (%) Mean ± SD 

Group 1 50 5.48± 0.45b 

Group 2 40 9.67 ± 1.77a 

Group 3 60 9.40± 1.18a 

LSD  0.39 

- Legend as in table (2) 
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Transforming Growth Factor  

Taple (2-3) explain TGF.𝛽1 concentrations andit 

showed significant increase in type 2 diabetic patients 

group in both the normal liver and NAFLD groups 

compared with the control group (p≤0.05).In the same 

table, It is find a significant increase in the 

concentrations of TGF.𝛽1in normal liver comparison 

with NAFLD patients group(p≤0.05).(TGF.𝛽1) plays 

an important role in the pathogenesis of liver fibrosis, 

being involved in activation of hepatic stellate cells, 

stimulation of collagen gene transcription, and 

suppression of matrix metalloproteinase expression. 

The objective of the study was to evaluate by 

immunehistochemistry the expression of TGF-𝛽1 in 

the liver tissue of NAFLD patients and correlate it 

with anthropometric, biochemical and routine 

histological parameters[29]. 

The innate immune system modulates the effects 

of many factors including genes, cytokine levels, and 

metabolic events associated with insulin resistance 

[30]. TGF-𝛽1 is an anti-inflammatory 

immunemediator which inhibits or reverses the 

activation of macrophages by interfering with 

signaling via toll-like receptor-dependent pathways 

[31],reported that high levels of TGF-𝛽1 were 

associated with T2D concentration, whose increase 

precedes the development of T2D. Therefore, pro- and 

anti inflammatory mediators are present in T2D and 

TGF-𝛽1 may act in both sides. 

 also there is role in organizing The lipid level and 

its relationship with oxidative stress processes 

indicate the importance of adiponectin in the 

processes Metabolism within the body [32]. At low 

levels of adiponectin, follicular cells in adipose tissue 

become more effective and produce large amounts of 

inflammatory compounds (cytokines).Recent studies 

demonstrate that activated adiponectin receptor can 

block the TGF-𝛽1 pathway via AMPK, which can 

inhibit the secretion of extracellular matrix protein 

collagen type I (COL1A1) and prevent the induction 

of the myofibroblast phenotype marker . 

Table – 2.4: Serum TGF 𝛽.1 concentrations of 

control ,normal liver and NAFLD groups 

Groups NO. TGF.𝛽1 (pg/ml) Mean ± SD 

Group 1 50 31.98± 3.47c 

Group 2 40 46.59± 6.33a 

Group 3 60 41.06 ± 7.66b 

LSD  2.03 

- Legend as in table (2) 

Serum Lipid Profile Concentrations 

With regards to triglycerides, from the table it is 

clear that there is a significant increase in group of 

fatty liver patients and the normal liver group 

compared with the control group(p≤0.05).In the same 

table it can be seen that the levels of triglyceride are 

higher in the group of patients with fatty liver 

compared with the normal liver group with a 

significant statistical increase (p≤0.05). This result 

matched with the results of study of [33]. 

It is also related to total cholesterol where it is 

noted in the table that there is a significant statistical 

increase in patients with fatty liver and normal liver 

group compared with the control group (p≤0.05).In 

addition, the significant statistical increase is evident 

in fatty liver patients compared to the normal liver 

group (p≤0.05)This result matched with the results of 

study of [3,4] .As for the HDL-cholesterol, a 

significant statistical decrease is observed in patients 

with nonalcoholic fatty liver and normal liver group 

compared with the control group(p≤0.05). In addition, 

in the same table, a significant statistical decrease can 

be seen in the group of patients with non-alcoholic 

fatty liver when compared with those with normal 

liver (p≤0.05). This result matched with the results of 

study of [35].Considering the statistic values of LDL- 

cholesterol, a significant increase can be observed in 

patients with non-alcoholic fatty liver and normal 

liver group compared with control group (p≤0.05). In 

the same table, there is a significant statistical increase 

in the nonalcoholic liver group compared with the 

normal liver group (p≤0.05) .These results were in 

accordance with the results of study of [15]. 

Regarding with VLDL- cholesterol from the table we 

can determine that there is a significant statistical 

increase in the group of patients with nonalcoholic 

fatty liver with the normal liver group when compared 

with the control group (p≤0.05).Also, a significant 

statistical increase can be observed in fatty liver 

patients compared with the normal liver group 

(p≤0.05) .These results were in accordance with the 

results of study of [15]. 

The results in this study showed a strong 

correlation between blood lipid levels and sugar levels 

in type 2 diabetics patients . There is an increase in 

total cholesterol and triglyceride levels, a decrease in 

the level of HDL- cholesterol and an increase in the 

level of LDL- cholesterol and VLDL- cholesterol in 

the groups of patients fatty liver and normal liver 

groups patients with type 2 diabetes, especially in 

patients with fatty liver who have high levels of 

fasting sugar compared to the normal liver group.Our 

findings are consistent with two important studies [36] 

. In both studies the results were similar for high 

cholesterol, high triglycerides and low HDL- 

cholesterol in type 2 diabetics. In addition they agree 

with recent studies that have indicated the relationship 

between blood lipids and sugar levels such as 

[34].Many factors that are associated with fat 

metabolic problems in diabetics patients including the 

effect of insulin on liver apo protein production, 



Journal of International Pharmaceutical Research, ISSN: 1674-0440 93 

 

regulation of lipoprotein lipase, actions of cholesteryl 

ester transfer protein (CETP), and peripheral actions 

of insulin on adipose and muscle tissue [35].All signs 

of insulin resistance including elevation of BMI , 

WC,FBG ,HBA1C,TG,TCH,LDL,VLDL and 

decrease HDL-C It was evident in patients with 

nonalcoholic fatty liver compared with the normal 

liver group.  

Table – 2.5: Serum lipid profile concentrations of 

control, normal liver and NAFLD groups 

- Legend as in table (2) 

Liver Enzymes Tests 

In Table (2-5) A non-significant steady rise within 

the normal range in Alanine aminotransferase( ALT) 

andAspartate transaminase (AST), was observed from 

normal liver group across all the stages of fatty liver . 

However, significant differences can be observed in 

relation to patient and normal liver groups compared 

with the control group (p≤0.05).  

Also, a significant increase can be observed in 

fatty liver patients compared to the normal liver 

group(p≤0.05). This result matched with the results of 

study of [15, 36]. Alkaline phosphatase in(Table 2-4), 

When comparing values for all groups was found to 

be significantly different. The alkaline phosphatase 

was significantly elevated in normal liver (91.76 vs. 

84.52U/L)and NAFLD group (92.41 vs 84.52 U/L) as 

compared to the value in the control group(p≤0.05). 

(table 2-5).In the same table , it is find non- 

significant differences in patients and normal liver 

groups. This result matched with the results of study 

of [15, 36]. 

Table -2.5: liver enzymes activity of control, normal 

liver and NAFLD groups 

ALP 

concentration 

(U/L) 

Mean ± S.D 

ALT 

concentration 

(U/L) 

Mean ± S.D 

AST 

concentration 

(U/L) 

Mean ± S.D 

No Groups 

84.52± 4.22b 16.89± 1.95c 21.36±1.69 c 50 Group 

1 
91.76 ± 5.96a 18.50± 1.10b 22.00± 2.10b 40 Group 

2 

92.41±5.40a 24.05 ± 3.45a 25.25± 5.09a 60 Group 

3 
1.71 0.83 1.16  LSD 

- Legend as in table (2) 

Correlation between TGF.1 and other Parameters  

TGF.1 with Fasting Blood Glucose 

A positive correlation between TGF.𝛽1and FBG 

levels in all patients NAFLD group with correlation 

coefficient(r = 0.26) and the type of correlation is 

moderate extreme, Where (0.25 < R < 0.75).as shown 

in Figure (1). 

 

Figure - 1: Correlation between TGF- 𝛽 1 and 

serum FBG in NAFLD patients. 

TGF. 𝛽 1 with HBA1C  

Is a positive correlation between TGF. 𝛽 1 and 

HBA1C levels in all patients NAFLD group with 

correlation coefficient (r = 0.40), and the type of 

correlation is moderate extreme, Where (0.25 < R < 

0.75), as shown in Figure(2). 

 

Figure - 2: Correlation between TGF- 𝛽 1 and 

serum HBA1C in NAFLD patients 

TGF.1 with TriglyceridesIs a positive correlation 

between TGF. 𝛽 1 and TG levels in all patients 

NAFLD group with correlation coefficient (r = 0.50), 

Grou

ps 

N

O. 

TG 

concentrat

ions 

(mg/dl) 

Mean ± 

SD 

TCH 

concentrat

ions 

(mg/dl) 

Mean ± 

SD 

HDL-c 

concentrat

ions 

(mg/dl) 

Mean ± 

SD 

LDL-c 

concentrat

ions 

(mg/dl) 

Mean ± 

SD 

VLDL-c 

concentrat

ions 

(mg/dl) 

Mean ± 

SD 

Grou

p 1 

50 121.38 

± 

14.68c 

163.38 

± 

19.20c 

51.38 

± 

2.72a 

88.84 

± 

19.18c 

24.27 

± 

2.93c 

Grou

p 2 

40 147.78 

± 

18.32b 

184.18 

± 

5.95b 

45.91 

± 

4.98b 

108.70 

± 

9.78b 

29.55 

± 

3.66b 

Grou

p 3 

60 183.62 

± 

34.80 a 

195.95 

± 

12.51a 

41.73 

± 

6.18c 

117.50 

± 

13.47a 

36.72 

± 

6.96a 

LSD  8.37 4.53 1.62 4.89 1.67 
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and the type of correlation is moderate extreme, 

Where (0.25 < R < 0.75). As shown in Figure (3). 

 

Figure - 3: Correlation between TGF- 𝛽 1 and 

serum triglycerides in NAFLD patients 

TGF.  1 with Total Cholesterol  

Is a positive correlation between TGF. 𝛽 1 and TC 

levels in all patients NAFLD group with correlation 

coefficient (r = 0.26), and the type of correlation is 

moderate extreme ,Where (0.25 < R < 0.75). as shown 

in Figure(4). 

 

Figure - 4: Correlation between TGF- 𝛽 1 and 

serum total cholesterol in NAFLD patients 

TGF. 𝛽 1 with HDL-Cholesterol  

Is a negative correlation between TGF. 𝛽 1 and 

HDL-C levels in all patients NAFLD group with 

correlation coefficient (r = 0.39), and the type of 

correlation is moderate extreme, Where (0.25 < R < 

0.75). as shown in Figure(5). 

 

Figure- 5: Correlation between TGF- 𝛽 1 and serum 

HDL-cholesterol in NAFLD patients 

TGF. 𝛽 1 with LDL-Cholesterol  

Is a positive correlation between TGF. 𝛽 1 and 

LDL-C levels in all patients NAFLD group with 

correlation coefficient (r = 0.16), and the type of 

correlation is weak extreme, Where (0.00< R <0.25). 

As shown in Figure(6). 

 

Figure -6: Correlation between TGF- 𝛽 1 and serum 

LDL-cholesterol in NAFLD patients 

TGF. 𝛽 1 with VLDL-Cholesterol 

Is a positive correlation between TGF. 𝛽 1 and 

VLDL-C levels in all patients NAFLD group with 

correlation coefficient (r = 0.50), and the type of 

correlation is moderate extreme, Where (0.25 < R < 

0.75). As shown in Figure (7). 
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Figure- 7: Correlation between TGF- 𝛽 1 and serum 

VLDL-cholesterol in NAFLD patients 

TGF 𝛽 1 with Aspartate Transaminase (AST) 

Is a positive correlation between TGF. 𝛽 1 and 

AST levels in all patients NAFLD group with 

correlation coefficient (r = 0.40), and the type of 

correlation is moderate extreme, Where (0.25 < R < 

0.75). As shown in Figure (8). 

 

Figure- 8: Correlation between TGF- 𝛽 1 and AST 

activity (U/L) in NAFLD patients 

TGF 𝛽 1 with Alanine Aminotransferase (ALT) 

Is a positive correlation between TGF. 𝛽 1 and 

ALT levels in all patients NAFLD group with 

correlation coefficient (r = 0.37), and the type of 

correlation is moderate extreme, Where (0.25 < R < 

0.75). As shown in Figure (9). 

 

Figure- 9: Correlation between TGF- 𝛽 1 and ALT 

activity (U/L) in NAFLD patients 

TGF 𝛽 1 with Alkaline Phosphatase (ALP) 

Is a positive correlation between TGF. 𝛽 1 and 

ALP levels in all patients NAFLD group with 

correlation coefficient (r = 0.31), and the type of 

correlation is moderate extreme, Where (0.25 < R < 

0.75). As shown in Figure (10). 

 

Figure -10: Correlation between TGF- 𝛽 1 and ALP 

activity (U/L) in NAFLD patients 

Conclusion 

1-The results of this study showed that NAFLD is 

extremely common in patients with T2DM.Where 100 

samples for patients with type 2 diabetes, 60 (60%) 

were diagnosed with non-alcoholic liver disease 

Since, the liver fat content can be modified by 

lifestyle changes and medical therapy; so, the early 

detection programs for NAFLD should be included in 

patients with diabetes. 

2-FBG, HBA1C, was significantly higher in both 

the groups of T2DM patients with and without 

NAFLD when compared to controls. 

3- There is a close relationship between high levels 

of sugar related to the effect of insulin resistance on 

fat metabolism and high levels of triglycerides, 
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cholesterol, low HDL-C and high LDL-C and VLDL-

C. 

4-TGF.B1were significantly elevated in both the 

groups of T2DM patients with and without NAFLD 

when compared to controls. While there was no 

significant difference in values of TGFB.1 between 

NAFLD patients and normal liver groups. 
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