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:الخلاصة  

ه تلجعهذه الوظیفة الأساسیة للكبد . لوكوزكال یضأول عن ؤ الرئیسي المس عضوالكبد هو ال
  . الاشخاص المصابین بالاضطرابات الأیضیة ومرض السكري خاصة فيعرضة للإصابة بالأمراض 

أظهرت دراسات عدیدة أن مرض السكري یرتبط مع ارتفاع مخاطر مرض الكبد المزمن، سرطان 
  .تلیف الكبدالكبد الأولي والموت نتیجة 

المصابین بمرض  مات الكبدیة في المرضى العراقیینالهدف من الدراسة هو تقییم بعض الانزی
 .بالمرض مصابین غیرال شخاصمع الأ مقارنتهاو ) T2DM(من النوع الثاني  المزمنالسكري 
من النوع الثاني،  المزمن بداء السكري مصابین ن مریضا عراقیاو ست) 60(شملت الدراسة    

 ,Glucose, AST, ALT)وتم قیاس مستویات  ،سیطرةن شخصا من الأصحاء كمجموعة و ست) 60(و
GGT , ALP). 

أعلى بكثیر من تلك التي في  T2DMفي  GGTو ALT  ،ASTقیم متوسط أظهرت النتائج ان 
في المقابل، أظهرت و  )ASTل P≤ 0.05 و GGT و  ALT لP≤ 0.001   (سیطرة مجموعة ال

  .بین مجموعتي الدراسة ALP في قیما معنویالدراسة انه لا یوجد فرقا 
معدلات انتشار عالیة وغیر طبیعیة  أظهرتنتائج هذه الدراسة جاءت موافقة لتقاریر سابقة  إن
 .شعوب أخرىفي  2الكبد في المرضى الذین یعانون من داء السكري من النوع  لإنزیمات

Abstract:    
 Liver is the main organ of glucose storage as glycogen and metabolism. 

This key function of liver exposes it to many types of diseases with metabolic 
disorders, particularly diabetes.  

Many studies had showed that; diabetes is associated with high risk of 
chronic liver disease, primary liver cancers and liver cirrhosis. However, most 
of these studies were performed in Western countries, and there is a lack of 
information from Iraq.  
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The aim of the study is to evaluate some hepatic enzymes in Iraqi patients 
with chronic type 2 diabetes mellitus (T2DM) compared with healthy 
volunteers. 

Sixty Iraqi subjects with type 2 DM, and sixty healthy volunteers as 
control group were included in this study. The levels of (Glucose, ALT, AST, 
GGT, and ALP) were measured. 
  The mean values of concentration levels of ALT, AST and GGT were 
significantly higher in T2DM than the control group (P≤ 0.001 for ALT, GGT 
and P≤ 0.05 for AST). In contrast, there is no significant difference in ALP 
levels in the two study groups.  

The results of this study are in accordance with previously reported high 
prevalence rates of abnormal liver enzymes in patients with type 2 diabetes 
mellitus in other populations. 
 
Introduction: 

Liver is the main organ of glucose metabolism; where glucose uptake, 
storage, synthesis, and metabolism occurs[1]. This key function of the liver 
exposes it to diseases in subjects with metabolic disorders, particularly diabetes 
mellitus (DM)2.  Diabetes mellitus is associated with non-alcoholic fatty liver 
disease (NAFLD) including its sever form, non-alcoholic steatohepatitis 
(NASH)[3,4].  

Among DM patients, the risk of chronic liver disease is doubled, 
independent of alcoholic liver disease or viral hepatitis[5]. DM also increases the 
risk of primary liver cancers[5-7] and liver cirrhosis[8,9]. However, most of these 
studies were performed in Western countries [10-18], and a lack of information 
from Iraq. 

The most common liver function tests include the serum amino-
transferases, alkaline phosphatase, bilirubin, albumin, and prothrombin time. 
Aminotransferases, such as alanine aminotransferase (ALT) and aspartate 
aminotransferase (AST), measure the concentration of intracellular hepatic 
enzymes that have leaked into the circulation and serve as a marker of 
hepatocyte injury. Alkaline phosphatase (ALP), γ-glutamyl transpeptidase 
(GGT), and bilirubin act as markers of biliary function and cholestasis. Albumin 
and prothrombin reflect liver synthetic function[19].    

The overall prevalence of diabetes in Iraq was 2.18%. The rates were 
greater in urban than rural areas (2.53% and 1.58% respectively), and in the 
South/Centre than in Kurdistan (2.30% and 1.43% respectively). The rates of 
diabetes increase markedly in the 30-49 age group, assumed to indicate the 
onset of type 2 diabetes. More increases in the rates were seen after age 50, with 
a prevalence rate of 14.38 % [20]. 

With no doubt the risk of morbidity due to diabetes is increasing. 
Therefore, the comprehensive studies of DM and its impacts are needed to be 



AJPS, 2012, Vol. 12, No.2  
  

 

109 
 

undertaken. The aim of our study was evaluating some hepatic enzymes in Iraqi 
patients with long standing type 2 diabetes compared to healthy volunteers. 
 
Materials and Methods: 

Sixty Iraqi subjects with type 2 DM attending; the Specialist Center for 
Endocrine Glands and Diabetes (Alresafah-Baghdad), and sixty healthy 
volunteers as control group were included in this study. The type 2 diabetic 
patients chosen (called T2DM in the study), are suffering from diabetes for at 
least 5 years. Thirty of whom are males and thirty are females. All the subjects 
in T2DM group are on glibinclamide alone or glibinclamide plus metformin as 
treatment for diabetes. Subjects with history of liver disease, or severe 
debilitating diseases such as cancers were excluded. Also we excluded subjects 
with history of taking tamoxifen, corticosteroids, amiodaron, statins or any 
medication that is known to alter the hepatic enzymes level. None of the 
subjects participated in this study is an alcohol drinker. 

In the laboratory investigation, serum  Glucose, ALT, AST, GGT, and 
ALP were measured using end-point enzymatic (for serum glucose) and end-
point colorimetric (for hepatic enzymes) spectrophotometry, using kits 
purchased from Biomaghreb® (Biomaghreb,Tunis, Tunisia). All reagents used 
were of analytical grade.  
Statistical Analysis: 

Microsoft office excel software 2007 for windows was used for all 
statistical analysis. Differences between T2DM and control group were 
evaluated by the student's t-test. The level of significance was set at P ≤ 0.05. 
 
Results: 

In the present study, the average age was 59±6.3 years, ranging between 
40 and 65 years in T2DM and 53±8.5 years in a range of 39 through 60 in 
control group. The mean duration of diabetes was 7.73±4.32 years, ranging of 5 
through 20 years. Body mass index (BMI) (kg/m2) calculated as the ratio of 
weight (kg) to the square of height (meters) of the T2DM and the control groups 
was 27.7±3.21 and 24.23±4.6 kg/m2 respectively. 
 The concentration levels of ALT, AST, GGT, ALP and serum glucose in 
T2DM and the control group is presented in Table-1. The mean values of ALT, 
AST and GGT were significantly higher in T2DM than that in the control group 
(P≤ 0.001 for ALT, GGT and P≤ 0.05 for AST). In contrast, ALP has showed 
no significant difference between the study groups. The mean value of serum 
glucose level was clearly higher in T2DM than in the control group (Table-1 
and Figure-1). 
 
 
 



AJPS, 2012, Vol. 12, No.2
  

 
 
 T2DM [Mean

FBG(mg/dl) 
ALT(U/L) 
AST(U/L) 
GGT(U/L) 
ALP(U/L) 

 
Table-1: The levels of FBG, 

and control group. 
 
 

 
Figure-1: ALT, AST, GGT and ALP levels (U/L) ALP in T2DM patients and 

control group. 
 *P ≤ 0.05 
 **P ≤ 0.001 
 
Discussion: 

Although abnormal concentration 
diabetic patients have been reported for over two decades, these are limited to a 
few reports mainly from western countries, with little or no data available from 
Middle East, including Iraq. 
Although the differences were statistically sig
and GGT were within the normal values. Our results is in agreement with 
Salmela et al[15], who found in a study carried out in Finland 
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175 diabetic outpatients (100 subjects) had at least one abnormal liver enzyme 
level; 27% (48 subjects) had at least two abnormal liver enzymes level. Our 
results also agree with Nannipieri et al[21], in a study carried out in Mexico city, 
he stated that an elevated serum ALT level is greater among persons with type 2 
diabetes, those who are overweight or obese, men, and those who consume 
more than three drinks per day. Meltzer and Everhart[22] previously noted a 
greater prevalence of abnormal ALT levels among Mexican American with 
diabetes.  

Many perspective studies reported that increased levels of serum GGT, 
even within its normal range, showed a dose-response relationship with the 
incidence of type 2 diabetes. This association is independent of well-known 
predictors for diabetes such as, age, body mass index, and also other factors 
associated with GGT levels such as alcohol consumption and liver damage[23-27]. 
Our results regarding ALP and transaminases disagree with Paruk et al[28], 
whose study results showed that; the most frequently encountered abnormalities 
in South African patients with type 2 diabetes mellitus, were those of GGT and 
ALP, rather than ALT abnormalities. This may be attributed to the fact that 
alcohol intake was not considered in their study. 

In patients with asymptomatic abnormal liver enzymes, NAFLD was the 
most common diagnosis when detailed investigations were conducted[29-31].          
Although the etiology of the abnormal liver enzymes in patients with type 2 
diabetes mellitus may be varied, the most common cause is assumed to be 
NAFLD. In general, the prevalence of NAFLD has been shown to be high in 
patients with type 2 diabetes mellitus, and is almost universal in morbidly obese 
subjects with type 2 diabetes mellitus[32-34]. 

In conclusion, our results were in accordance with previously reported 
high prevalence rates of abnormal liver enzymes in patients with type 2 diabetes 
mellitus in other populations. Further large scale study, including DM patients 
(type 1 and 2) from different parts of Iraq is needed to establish our findings and 
to use these results as a reference records for this type of disease. 
 
References: 
1 - Lidofsky, S. D. (2008). Nonalcoholic fatty liver disease: diagnosis and 

relation to metabolic syndrome and approach to treatment. Curr. Diab. 
Rep. Vol.8. Pp. 25-30. 

2 - Levinthal, G.N. and Tavill, M. (1999).Liver disease and Diabetes Mellitus. 
Clin. Diabetes.Vol. 17. Pp.73. 

3 - Marchesini, G.; Brizi, M.; Morselli-Labate, A. et al (1999). Association of 
non-alcoholic fatty liver disease and insulin resistance. Am. J. Med. 
Vol.107. Pp.450-455. 

4 - Matteoni, C.; Younossi, Z.; Gramlich, T. et al. (1999). Nonalcoholic fatty 
liver disease: a spectrum of clinical and pathological severity. 



AJPS, 2012, Vol. 12, No.2  
  

 

112 
 

Gastroenterology. Vol.116. Pp.1413-1419. 
5 - El-Serag, J.I.B.; Tran, T. and Everhart, J.E. (2004). Diabetes increases the 

risk of chronic liver disease and hepatocellular carcinoma. 
Gastroenterology. Vol.126. Pp.460-468. 

6 - Davila, J.A.; Morgan, R.O.; Shaib, Y. et al. (2005). Diabetes increases the 
risk of hepatocellular carcinoma in the United States: a population based 
case control study. Gut. Vol.54. Pp.533-539. 

7 - Shahib, Y. B.; El-Serag, J. A.; Davila, J. A. et al. (2005). Risk factors of 
intrahepatic cholangiocarcinoma in the United States: a case-control study. 
Gastroenterology. Vol.128. Pp.620-626. 

8 - De Marco, R.; Locatelli, F. and Zoppini, G. (1999). Cause-specific 
mortality in type 2 diabetes. Diabetes Care. Vol.22. Pp.756-761. 

9 - Trombetta, M.; Spiazzi, G.; Zoppini, G. and Muggeo, M. (2005). Review 
article: type 2 diabetes and chronic liver disease in the Verona diabetes 
study. Alment. Pharmacol. Ther. Vol. 22. Pp.24-27. 

10 - Marchesini,G.; Brizi, M. and Bianchi, G. (2001). Nonalcoholic fatty liver 
disease. A feature of metabolic syndrome. Diabetes. Vol. 50. Pp.1844-
1850. 

11 - Wannamethee, S.G.; Shaper, A.G.; Lennon, L. and Whincup, P.H. (2005). 
Hepatic enzymes, the metabolic syndrome, and the risk of type 2 diabetes 
in older men. Diabetes Care. Vol.28. Pp.2913-2918. 

12 - Sattar, N.; Scherbakova, O.; Ford, I. et al. (2004). Elevated alanine 
aminotransferase predicts new-onset type 2 diabetes independently of 
classical risk factors, metabolic syndrome, and C-reactive protein in the 
West of Scotland coronary prevention study. Diabetes. Vol.53. Pp.2855-
2860. 

13 - Nakanishi, N.; Shiraishi, T. and Wada, M. (2005). Association between 
fasting glucose and C-reactive protein in a Japanese population: The 
Minoh study. Diab. Res. Clin. Pract. Vol.69. Pp. 88-98. 

14 - Hanley, A.J.; Williams, K.; Festa, A. et al. (2005) Liver markers and 
development of the metabolic syndrome: the insulin resistance 
atherosclerosis study. Diabetes. Vol.54. Pp. 3140-3147. 

15 - Salmela, P.I.; Sotaniemi, E.A.; Niemi, M. and Maentausta O. (1984). Liver 
function tests in diabetic patients. Diabetes Care. Vol.7. Pp.248-254. 

16 - Erbey, J.R.; Silberman, C. and Lydick, B. (2000).Prevalence of abnormal 
serum alanine transaminase levels in obese patients and patients with type 
2 diabetes. Am. J. Med. Vol. 109 (7). Pp.588-590. 

17 - Forlani, U.; Di Bonito, P.; Mannucci E.; Capaldo B, et al.(2008). 
Prevalence of elevated liver enzymes in type 2 diabetes mellitus and its 
association with the metabolic syndrome. J. Endocrinol. Invest. Vol. 31 
(2). 146-152. 

18 - Gonem, S.; Wall, A. and Parijat, D. (2007). Prevalence of abnormal liver 



AJPS, 2012, Vol. 12, No.2  
  

 

113 
 

function tests in patients with diabetes mellitus. Endocrine Abstracts 
Vol.13. Pp.157. 

19 - Harris E. (2005). Elevated Liver Function Tests in Type 2 Diabetes. 
Clinical Diabetes.  Vol. 23(3). Pp.115-119.  

20 - Ministry of Health / Iraq, Central Organization for Statistics & Information 
Technology, Ministry of Health/Kurdistan, Kurdistan Regional Statistics 
Office. Iraq Family Health Survey LFHS 2006. 

21 - Nannipieri, M.; Gonzales, C.; Baldi, S. et al. (2005). Liver enzymes, the 
metabolic syndrome, and incident diabetes: The Mexico City diabetes 
study. Diabetes Care. Vol. 28. Pp. 1757-1762. 

22 - Meltzer, A.A. and Everhart, J.E. (1997). Association between diabetes and 
elevated serum alanine aminotransferase activity among Mexican 
Americans. Am. J. Epidemiol. Vol. 146. Pp. 565-571. 

23 - Lee, D.H.; Jacobs, D.R. and Gross, M. et al. (2003). Gammaglutamyl-
transferase is a predictor of incident diabetes and hypertension: the 
Coronary Artery Risk Development in Young Adults (CARDIA) Study. 
Clin. Chem. Vol. 49. Pp.1358-1366. 

24 - Lee, D. H.; Ha, M. I. and Kim, J. H. et al. (2003). Gammaglutamyl-
transferase and diabetes-a 4 year follow-up study. Diabetologia. Vol. 46. 
Pp.359-364. 

25 - Lee, D. H.; Silventoinen, K. and Jacobs, D.R. et al. (2004). Gamma-
glutamyltransferase, obesity, and the risk of type 2 diabetes: observational 
cohort study among 20,158 middle-aged men and women. J. Clin. 
Endocrinol. Metab. Vol.89. Pp.5410-5414. 

26 - Meisinger, C.; Lowel, H. and Heier, M. et al. (2005). Serum gamma-
glutamyltransferase and risk of type 2 diabetes mellitus in men and women 
from the general population. J. Intern. Med. Vol. 258: 527-35. 

27 - Doi, Y.; Kubo, M. and Yonemoto, K. et al. (2007). Liver enzymes as a 
predictor for incident diabetes in a Japanese population: the Hisayama 
study. Obesity. Vol. 15. Pp.1841-1850. 

28 - Paruk, I.M.; Pine, F.J. and Motala, A.A. et al. (2011) High prevalence of 
abnormal liver enzymes in South African patients with type 2 diabetes 
mellitus attending a diabetes clinic. JEMDSA. Vol. 16 (1). Pp.43-47. 

29 - Hultcrantz, R.; Glaumann, H.; Lindberg, G. and Nilsson, L.H. (1986). 
Liver investigation in 149 asymptomatic patients with moderately elevated 
activities of serum aminotransferases. Scand. J. Gastroenterol. Vol. 21 (1). 
Pp. 109-113. 

30 - Skelly, M. M.; James, P. D. and Ryder, S. D. (2001). Findings on liver 
biopsy to investigate abnormal liver function tests in the absence of 
diagnostic serology. J. Hepatol. Vol. 35 (2). Pp.195-199. 

31 - Daniel, S.; Ben-Menachem, T. and Vasudevan, G. et al. (1999). 
Prospective evaluation of unexplained chronic liver transaminase 



AJPS, 2012, Vol. 12, No.2  
  

 

114 
 

abnormalities in asymptomatic and symptomatic patients. Am. J. 
Gastroenterol. Vol. 94 (10). Pp. 3010-3014. 

32 - Bellantani, S.; Saccoccio, U. and Masutti, F. et al. (2000). Prevalence of 
and risk factors for hepatic steatosis in Northern Italy. Ann. Intern. Med. 
Vol. 132 (2). Pp.112-117. 

33 - Gupte, P.; Amarapurkar, D. and Agal, S. et al.  (2004). Non-alcoholic 
steatohepatitis in type 2 diabetes mellitus. J. Gastroenterol. Hepatol. Vol. 
19 (8). Pp.854-858. 

34 - Del Gaudio, A.; Boschi, L. and Del Gaudio, G.A. et al. (2002). Liver 
damage in obese patients. Obes. Surg. Vol. 12 (6).802-804. 

 


