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Lipases are glycoproteins with a molecular 
weight of 47,000 daltons. They catalyze 

the hydrolysis of triglycerides, diglycerides, and 
cholesteryl esters with subsequent formation of 
monoglycerides and fatty acids.1,2 Lipases play an 
important role in the regulation of lipolysis in fat 
cells. They are sensitive to neurotransmitters and 
hormones including catecholamines and insulin, 
which stimulate or inhibit their activity.2

Clinically, the blood lipase levels are associated 
with pancreatic diseases. The lipase activity 
increases in acute pancreatitis. Furthermore, 
changes in lipase activity have also been linked 
to diabetes mellitus,3 implying a role for lipase 
in the regulation of blood glucose level. This 
study is designed to provide further evidence of 
the association between pancreatic lipase activity, 
glucose, and lipid metabolisms in humans. 
The results could, also, be used to confirm 
the usefulness of lipase determination in the 
management of diabetes mellitus. 

Methods. This is a prospective study involving 
52 diabetic patients (28 males and 24 females, 
mean age 47.67 ± 15.63 and range 20-92 years) 
attending the Lipid Clinic and 118 normoglycemic 
individuals, serving as controls (39 males and 
79 females, mean age 38.91 ± 16.61 and range 
14-78 years). The study was conducted between 
February 1st and August 31st 2006, at the King 
Abdullah Hospital, Bisha, Saudi Arabia. Consent 
from the subjects and approval of the Hospital 
Ethical Committee was obtained. Blood was 
taken from the subjects into heparinized tubes, 
centrifuged at 5,000 rpm for 5 minutes and the 
plasma separated. Fasting plasma glucose, total 
cholesterol, triglyceride, high density lipoprotein 
(HDL)-cholesterol, and pancreatic lipase were 
determined using Cobas Integra Biochemistry 
Auto-analyzer with reagents supplied by Roche 
Company. Fasting plasma glucose (10-12 hours) 
≥7.8 mmol/l was considered as hyperglycemia. 
The analysis of pancreatic lipase involved cleavage 
of a chromogenic substrate, 1, 2-O-dilauryl-
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ABSTRACT

Objective: To investigate the role of lipase in glucose and 
lipid metabolisms.

Methods: A prospective study involving 52 diabetics (28 
males and 24 females, mean age 47.67 ± 15.63 years) and 
118 normoglycemic controls (39 males and 79 females, mean 
age 38.91 ± 16.61 years) was conducted, between February 
1st and August 31st, 2006, at King Abdullah Hospital, Bisha, 
Saudi Arabia. After 10-12 hours fasting, blood was taken 
from subjects and controls for the determination of glucose, 
total cholesterol, triglyceride, low-density lipoprotein (LDL)-
cholesterol, high density lipoprotein (HDL)-cholesterol, 
and lipase. The results were analyzed by student’s t-test and 
Pearson correlation coefficient. 

Results: The levels of glucose, total cholesterol, triglyceride, 
LDL-cholesterol, and lipase were significantly more in the 
diabetics (p<0.05). However, HDL-cholesterol was less in 
the diabetics than the controls, although the difference was 
not significant (p>0.05). There were significant positive 
correlations between glucose, total cholesterol, triglyceride, 
and lipase; while, significant negative correlations were 
obtained between LDL-cholesterol, HDL-cholesterol, and 
lipase.

Conclusion: The higher concentrations of glucose, total 
cholesterol, triglyceride, and LDL-cholesterol, as well as the 
lower HDL-cholesterol in the diabetics were typical and not 
unexpected, as diabetes mellitus is associated with disturbance 
of lipid metabolism. The lipase activity was elevated at 
increased concentrations of glucose and lipids. Hence, it was 
concluded that the pancreatic lipase was possibly involved 
in the metabolisms of both glucose and lipids.  Lipolysis has 
been suggested as the link between the 2 processes.
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rac-glycero-3-glutaric acid-(6>methylresorufin) ester, 
emulsified with bile acids, releasing glutaric acid and 
methylresoruffin.4

The SPSS version 10.0 software package was used 
for statistical analysis of Student’s t-test and Pearson 
correlation coefficient. A p-value for differences between 
means <0.05 was considered as significant. Also, 
Pearson correlation coefficient (r)=0.01 was considered 
as significant.

Results. The results show that the mean values of 
glucose, total cholesterol, triglyceride, low-density 
lipoprotein (LDL)-cholesterol, and lipase were 
significantly higher in the diabetics than the controls 
(p<0.05). However, the mean value of HDL-cholesterol 
was lower in the diabetics than the controls, although the 
difference was not significant (p>0.05). Furthermore, 
the results show significant positive correlations between 
glucose (+0.305), total cholesterol (+0.055), triglyceride 
(+0.200), and lipase. Whereas, significant negative 
correlations were obtained between LDL-cholesterol 
(-0.029), HDL-cholesterol (-0.070) and lipase (Table 
1).

Discussion. Diabetic patients attending the lipid 
clinic provided an opportunity to assess the role of 
lipase in the metabolisms of glucose and lipid, as well as 
the usefulness of its determination in the management 
of diabetes mellitus. The pattern of change of the lipid 
profiles of the diabetics from the normal was typical and 
not unexpected as diabetes mellitus is associated with 
such disturbance of lipid metabolism. A survey in the 
population of United States of America showed that 

the mean total cholesterol and LDL-cholesterol levels 
were approximately 10% higher, HDL-cholesterol 
levels were 5-10% lower; while, triglyceride levels 
were significantly higher (180 versus 116 mg/dl) 
among diabetic individuals.5 Thus, diabetes mellitus is 
usually characterized by a dyslipidemic profile showing 
elevations of plasma total cholesterol and triglyceride 
as well as reduced HDL-cholesterol.  Generally, the 
results show that lipase was involved in glucose and 
lipid metabolisms. Thus, the lipase activity increased at 
elevated levels of glucose, cholesterol, and triglyceride. 
Furthermore, the results indicate that the levels of 
LDL-cholesterol and HDL-cholesterol decreased with 
increasing lipase activity. This is because the  hydrolysis 
of cholesterol by lipase makes it unavailable for the 
formation of LDL-cholesterol and HDL-cholesterol.  
The lipids, cholesterol and triglyceride, are recognized 
as the natural substrates for lipase during lipolysis. A 
plausible explanation for the association between glucose 
and lipase could be that lipolysis might be involved in 
glucose metabolism. The suggested mechanism is that 
free fatty acids or other lipid intermediates generated 
during lipolysis serve as signaling molecules that are 
linked to the regulation of insulin secretion.4,6 Thus, 
it was shown that in fasting humans, efficient glucose 
stimulated insulin secretion is absolutely dependent 
on elevated free fatty acids.7 Also, it has been reported 
that the lipid derived signals probably participate in the 
transduction process implicated in the stimulation of 
insulin release, which is promoted by fuel stimuli.3,8

The proposed lipid derived molecules such as c-kinase 
activator, diacylglycerol, long chain acyl CoA esters and 
phospholipids, act as coupling factors to fuel signaling.9

The calculated reference ranges of plasma pancreatic 
lipase activity for the normoglycemic individuals was 
28.18–32.18 U/L and for diabetic patients was 34.37–
44.27 U/L. Therefore, a reasonable deduction is that 
pancreatic lipase level > 40 U/L (namely, control mean 
± 2SD) may be associated with hyperglycemia. Hence, 
the level of pancreatic lipase activity could indicate 
the degree of glycemic control. Also, determination of 
lipase has an added advantage of aiding in the diagnosis 
of pancreatic disorders, which are the major causes of 
hyperglycemia.10

In conclusion, the results have shown that pancreatic 
lipase plays an important role in the metabolism of 
glucose and lipid. The suggested mechanism is the 
association between lipolysis and insulin secretion. 
Furthermore, pancreatic lipase determination could be 
useful in the management of diabetes mellitus.
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Table 1 - Results of glucose, total cholesterol, triglyceride, low density 
lipoprotein-cholesterol, and lipase.

Analytes Diabetics
(n=52)

 mean ± SD

Controls 
(n=118)

mean ± SD 

P value Correlation 
coefficient (r)

with lipase

Glucose 
mmol/l

12.47 ± 3.32 5.64 ± 0.82 <0.05 +0.305

Total 
cholesterol 
mmol/l

5.21 ± 1.40 4.84 ± 1.12 <0.05 +0.055

Triclyceride 
mmol/l

2.13 ± 1.18 1.43 ± 0.70 <0.05 +0.200

LDL-
cholesterol 
mmol/l

2.73 ± 1.12 2.67 ± 0.98 <0.05 -0.029

HDL-
cholesterol 
mmol/l

1.40 ± 0.46 1.53 ± 0.45 <0.05 -0.070

Lipase U/I 39.32 ± 17.85 30.18 ± 1078 <0.05 -

LDL - low density lipoprotein. HDL - high density lipoprotein.
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