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Diabetes Miletus is characterized by hyperglycemia and there are many 

chemicals changes in this disease increase or decrease such as lipase 

and chloride which increase in type two diabetic patients. 

This study was carried out to measure serum level of lipase and 

chloride in diabetic patients type two. Fifty blood samples were 

collected from patients  in period between Junes to October 2016, 

chosen from Alribat hospital and fifty normal individuals as control. 

Serum lipase measured by using mindray 380, while serum chloride 

measured by using iron selective electrode ( Easylyte) . 

This study showed 62% of patients over forty four years and 58% were 

females. 

The study showed that patients with  type two diabetes mellitus  had 

significantly higher in means serum lipase and chloride compared to 

control group (  19.39+ 10.34 ) vs. ( 14.71+  8.26 Iu/l) and ( 110.37 + 

6.42 )vs .( 102 + 27 + 2.30 mmol/l) respectively. 

There were significantly positive correlation between serum lipase , 

chloride  in diabetic patients type two and duration of disease .( r = 

0.322,p-value = 0.023) ( r = 0.737, p- value = 0.000)  respectively. 

 There was insignificant weak positive correlation between serum 

lipase in diabetic patients type two and age .  (r = 0.130,p-value = 

0.366) , there was negative correlation between serum chloride in 

diabetic patients type two and age  (r= -0.301, p-value = 0.002) . 

It is concluded that; the levels of lipase and chloride are significantly 

increased in patients with type 2 DM, and there were positive 

correlation between the levels of this parameters and duration of 

disease.   
                   

Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Diabetes Mellitus is a group of metabolic disease characterized by hyperglycemia resulting from defect in insulin 

secretion, insulin action or both and there are four categories’ of  diabetes which are type one D.M , type two D.M 

,specific type of D.M and gestational D.M.
(1) 
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Type two D.M is characterized by hyperglycemia as a result of an individual’s resistance to insulin with an insulin 

secretary defect which result in a relative not absolute insulin deficiency, and it is constitute the majority of diabetes 

cases and most patients are obese.
(2)

  

 

Lipase is an enzyme that hydrolyzes the ester linkage of fats to produce alcohols and fatty acid. It is found primarily 

in the pancreas although it is also present in the stomach and small intestine. The reference rang of it is ( < 38 U/L 

37C), < 0.6 M kat/L).
(3)

 

 

Chloride (CL–) is a major extra cellular anion, it is involved in maintaining osmolality, blood volume and electric 

Neutrality. In most processes CL– shift secondarily to movement of Na+ or HCO3–. The reference rang is 98 – 100 

mmol/L.
(4) 

  

 

The elevation of lipase enzyme due to inflammation of the pancreas.
(5)

 And elevation of serum CL– level might be 

due to diabetic ketoacidosis which cause reduction in blood PH which further disturbs acid base balance and lead to 

elevation of chloride.
(6) 

 

Material and Method:- 
Study population: The study was carried out at Alribat hospital, and the subjects were recruited from Alribat 

hospital, in Khartoum from June to October 2016. A total of 100 individual’s were enrolled in this study and divided 

into two groups, 50 healthy individual’s (control group) and 50 patients with diabetic type two. 

 

The study was approved by hospital’s ethics committee. Informed consent was obtained from patients before blood 

sampling.  

 

Inclusion Criteria:-  

Any patients with diabetic type two agree to participate in study  

 

Exclusion criteria:-  

patients with pancreatitis  cholecytites,  kidney failure,  intestinal ulcer,  Celiac disease, diabetes insipidus, 

dehydration “ due to vomiting diarrhea and high fever”, any patients take medication that can effect the result such 

as  (Furosemide ,  corticosteroid,  oral contraceptives) and any patients refused to participate in the study were 

excluded.  

 

Blood sample and Analysis:- 

About 3ml of venous blood was collected from artecubital vein by taking aseptic precautions. Care was taken to 

prevent venous stasis during the sample collection. The blood was allowed to clot and the serum was separated by 

centrifugation. Stored in – 8c .The estimation of the parameters was carried out within 7 days, The samples were 

analyzed for serum lipase by automation mindray380 
(7)

 and for serum chloride by electrolyte analyzer ( easylyte) . 

The internal control sera of two different levels were used to calibrate the instruments. 

 

Data was analyzed using SPSS computer program, the mean and standard deviation were obtained and the 

independent ‘t.test’ used for comparison  (P value   of  <  0.05) was considered significant. 
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Results:- 

 
Figure 1:- distribution of patients according to age groups. 

  

 
Figure 2:-  frequency and percentage of male and female in patients group. 

 

Table 1:- means comparisons of serum lipase and chloride in diabetic patients type 2 compared to control group.  

Variable Patients 

N=50 

Mean ± SD 

Control 

N=50  

Mean± SD 

P-value 

Lipase (IU/L) 19.39±10.34  14.71±8.26  0.000 

Chloride (mmol/L)   110.37±6.42   102.27±2.30    0.000 

Results given in mean ±SD. 

p-value ≤o.o5 consider significant. 
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Figure 3:- correlation between lipase and duration of disease. (r=0.322, p. value= 0.023). 
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Figure 4:- correlation between chloride and duration of disease(r=0.737, p-value=o.ooo). 
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Figure 5:- correlation between lipase and age(r=0.130, p -value=0.366). 
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Figure 6:- correlation between chloride and age. (r=-0.301, p- value=0.002). 

  

Discussion:- 
The main patho physiological feature of type two diabetic patients are impaired insulin secretion and are impaired 

resistance
(8)

 , serum pancreatic enzyme levels may reflect the impaired exocrine- endocrine relationship in the 

pancreas.
(9) 

 

 

The finding obtained from specially designed questionnaire revealed that the majority of diabetic patients type 2 in 

this study were above 44 years (62%). Sex distribution in type2 DM patients in this study revealed that 58% were 

females. This result agreed with the previous study, which found that, women were more likely to have DM, due to 

obesity and be less physically active.
(10)

  

 

From the finding of this study it appears that serum level of lipase enzyme was significantly increased   in diabetic 

patients   group in compare to control group (p, value=0.000). This result agreed with a study carried by many 

authors
 (10,11) 

 , which  showed that;  the high serum lipase activity in diabetes can interfere the pancreas exocrine –

endocrine interaction. Because of the insulin stimulates enzymes synthesis and release in the exocrine  pancreas , the 

high activity of lipase in diabetes are associated with an impaired insulin action due to insulin resistance and in 

adequate insulin secretion . 

 

Also the result in agreement with another result which found, the increasing activity of lipase in type 2 DM indicate 

pancreatic exocrine inflammation.
(12) 
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Result in this study showed significant increased in serum chloride level in type 2 DM patients compared to control 

group (p, value=0.000).   

 

This result similar to another result, which reported alterations of all electrolytes during insulin induced 

hypoglycemia in diabetic patients and causes increases in serum chloride level.
(13)

 
 
Also this result is similar to 

another result which found: 

 

The serum Cl- value in the diabetic group was significantly increased compared to control group, this elevation of 

chloride level due to diabetic ketoacidosis may be  responsible for elevated chloride level in type 2 diabetes patient, 

keto acids reduce blood pH disturbing acid base balance and leads to elevation of chloride.
(14)

  

 

Also this result in agreement with another result which showed that, electrolytes abnormalities are common in 

diabetic patients and may be associated with increased morbidity and mortality. Patients with DM may receive 

complex drug regimens some of which may be associated with electrolyte disorders.
(15)

  

 

Also in this study as appeared in figures (3), there was weak positive correlation between serum lipase enzyme level 

and duration of disease. This result agree with another result which showed , the high value of serum lipase has 

positive correlation with  the duration of Indonesian T2D, because uncontrolled glucose levels can stimulate level of 

triglyceride and it will stimulate the lipase secretion to degrade triglyceride into free fatty acid.
(16)

 

 

In this study as appeared in figures (4), there was strong positive correlation between serum chloride level and 

duration of disease. This result in agreement with another result which found, on relationship between urinary 

excretion of the biochemical indices (include chloride) and duration of the diabetes further confirmed that the 

biochemical indices are not only altered but the alteration varies with the duration of the disease, the mechanism for 

the alteration of these urine biochemical indices in the diabetic subjects might be attributed to the development of 

kidney dysfunction 
(17)

 

 

There was insignificant weak positive correlation between the age of patients and lipase enzyme level and there was 

significant negative correlation between the age of   patients and serum chloride level. 
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