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: الخالصة

ما  مارهمـأع، تراوحت بالتهاب البنكرياس مصابا مريضا عشرينالدراسة السريرية ل ريتـأج 
التقييم  إجراءمدينة الموصل، وتم الزهراوي في  سنة، ممن يراجعون مستشفى (68-45) بين

، اذ شممت الفحوصات المختبرية قياس بالتهاب البنكرياس السريري والمختبري لكل مريض
ات الثالثية ديوالبوتاسيوم والمغنيسيوم والكالسيوم وااللبومين والكميسير الصوديوم مستويات

والكموكوز واليوريا والبيميروبين الكمي وانزيمات االمايميز والكتيت ديهيدروجينيز واسبارتيت ترانس 
. امينيز

 الكالسيوم، االلبومين، الصوديوم،)مستوى  إن اإلحصائينتائج التحميل  أوضحت 
عند مرضى التهاب  بشكل معنوي واضحقد انخفض في مصل الدم  (المغنيسيومالبوتاسيوم و

الكموكوز، الكميسيريدات الثالثية، )مستوى  إن، في حين البنكرياس مقارنة مع مجموعة السيطرة
 ظهرتأ (واالمايميز اليوريا، البيميروبين الكمي، الكتيت ديهيدروجينيز، اسبارتيت ترانس امينيز

. مع مجموعة السيطرة مقارنةالتهاب البنكرياس عند مرضى  معنوياً  ارتفاعاً 
 

Abstract: 
 A clinical study of twenty patients with pancreatitis, aged between 
(45-68) years, attending Alzahrawi hospital in Mosul city. 

           Each pancreatitis patient was evaluated clinically and laboratory 
examinations have been done including: (Serum sodium, potassium, 
magnesium, calcium, albumin, triglycerides (T.G), glucose, urea, total 
bilirubin, amylase, lactate dehydrogenase (LDH, Aspartate transamines 
(AST). 

The analysis of results showed that the levels of Serum Sodium, 
Calcium, Albumin, Potassium and Magnesium were significantly 
decreased in pancreatitis patients when compared with control, while 
T.G, glucose, urea, total bilirubin, LDH, AST and amylase levels were 
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significantly elevated in pancreatitis patients when compared with 
control. 

 

Introduction:  
Pancreatitis is a potentially serious disorder characterized by 

inflammation of the pancreas that may cause autodigestion of the organ 
by its own enzymes. This disease has two manifestations: acute and 
chronic pancreatitis 

(1)
. 

Acute pancreatitis (AP) is the result of an inflammatory process 
involving the pancreas caused by the release of activated pancreatic 
enzymes. 

In addition to the pancreas, this disorder can also affect 
surrounding organs, as well as cause a systemic reaction. While this form 
of the disease resolves both clinically and histologically, approximately 
15% of patients with AP will develop to chronic pancreatitis 

(1,2)
. 

In clinical terms, however, AP is often defined as abdominal pain 
associated with hyperamylasaemia of greater than three times above 
normal 

(3,4)
. Serum amylase concentration, useful for early diagnosis, 

provide little correlation with disease severity 
(5)

.  
AP affects a round 40/100.000 of the Western general population, 

and its attacks are classified as severe in 20-30% of patients 
(6,7,8)

. 
Chronic pancreatitis (CP) develops from chronic inflammation of 

the pancreas that results in irreversible and progressive histological 
changes. This includes fibrosis and ductal structures, which destroy the 
pancreas directly, as well as decreased endocrine and exocrine functions, 
which can negatively affect other body systems 

(1,2)
.  

The pathophysilogy of pancreatitis remains poorly understood. The 
main causes of pancreatitis in adults are : hypertriglyceridemia, Gallstones 
and alcohol consumption 

(1,9)
.  Because AP results in the release of 

pancreatic enzymes from injured ancinar cells, an increase in serum 
enzymatic levels is key to diagnosing this disorder. While pancreatic 
digestive enzymes normally do not become active until they reach the 
small intestine, pancreatitis causes the unwarranted activation of 
trypsinogen within ancinar cells of pancreas, which is then converted into 
the enzyme trypsin. Large quantities of trypsinogen are converted to 
trypsin so that the normal regulation and removal of trypsin from the cells 
can not adequately maintain the proper balance. Therefore, because the 
activation of these enzymes creates a build up and may lead to pancreatic 
autodigestion 

(10)
. 

Other tests suggestive of AP include hypertriglyceridemia and an 
increase of bilirubin in  

(15 - 25%) of patients because pancreatic edema compresses the 
common bile duct 

(1,2)
. Bilirubin may only be abnormal if there is 

considerable bile duct compression from a pseudocyst or fibrosis.  
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Liver enzymes may be elevated in patients with alcoholic liver 

disease. Elevated AST activity is associated with gallstone pancreatitis, 
threefold elevation or greater in the presence of AP has a positive 

predictive value of 95% in diagnosing acute gallstone pancreatitis 
(11)

. 

Low levels of serum albumin, is a late marker, associated with 
pancreatic necrosis may be due to fluid and protein third-space losses. 

Pancreatitis can create systemic complications. Damage to the 

pancreas can disrupt normal operation, in particular its endocrine and 
exocrine functions. One part of the pancreas makes insulin and glucagon 

(the hormones that control blood sugar level), and the other part makes 

enzymes that help small intestine to break down the fatty acid and 
polypeptide in smaller parts. Blood tests like blood glucose will help to 

monitor over all condition and watch for complications. Beta cells within 

the pancreas serve the endocrine function by secreting insulin and 

glucagon directly into the blood to help the body to regulate glucose, and 
when these cells are destroyed diabetes mellitus may occur 

(2,10,12)
. 

Patients are also at risk for hyperglycemia because of the possible 

damage of islet cells in the pancreas and may need insulin to combat 
consistently elevated blood glucose levels. However, the most profound 

effects chronic pancreatitis can have are: maldigestion of fat and 

decreased insulin and glucagon production. Together, these complications 
can result in the development of diabetes mellitus

(1)
. Patients who develop 

DM require insulin to control their blood sugar, so that, oral pancreatic 

enzyme supplements are often given with every meal to help patients 
digest food if the pancreas does not secrete enough enzymes on its 

own
(13)

.  

Patients generally require vigorous fluid replacement to prevent 
hypovolemia caused by third-space losses and vomting, usually with a 

colloid or Ringer`s lactate solution. Brank
(14)

 indicates that increase blood 

urea nitrogen (BUN) may indicate hypovolemia, patients are at risk for 
decreased renal perfusion and acute renal failure due to hypovolemia. The 

glomerular filtration rate drops with hypovolemia, and induces the release 

of renin, which constricts blood vessels and elevate, aldosterone levels, 
decreasing renal perfusion. 

A recent study
(15)

 indicates AP by elevation in serum amylase and 

LDH activities. 
Rau et al

(16)
 investigated serum LDH levels daily in 70 patients 

with AP, the researchers found that LDH provided good discrimination 

for AP.  

Electrolyte imbalances can be potentially life thereatening for 
patients with pancreatitis. Hypokaemia, hypocalcemia and hypomagnes-

emia are the most frequently seen electrolyte imbalances. Hypocalcemia 

is often associated with severe pancreatitis and persistently low levels 
increase mortality. Also patients with pancreatitis are at risk for 



Enzymes and other Laboratory Tests in Human Pancreatitis. 

29 

hypokalemia duo to prolonged vomiting or the loss of potassium with 

protein-rich fluid that leaks into the peritoneal cavity 
(17)

. 

This study discusses the role of biochemical tests in establishing 

the diagnosis of pancreatitis, predicting its severity and determining its 

cause. 

Materials and Methods:  
  A clinical study of 20 patients with pancreatitis attending 

Alzahrawi hospital in Mosul city, was conducated. A control group, 

consisting of ten healthy subjects were used. Clinical laboratory 

examination on serum including, Na
+
, K

+
, Ca

++
, Mg

++
, Albumin, glucose, 

urea, T.G.,  total bilirubin, AST, LDH and  serum amylase levels  were 

evaluated. We used phadebas amylase test from pharmacia, Uppsala, 

Sweden to measure serum amylase activity
 (18)

. Serum Na
+
 and K

+
 were 

measured using flame photometry 
(19)

. While serum AST was determined 

by a colorimetric method 
(20)

. Calcium was determined colorimetrically 

without deproteinization using o-cresol phthalein complexone interfere-

ence due to Mg
+2

 ions is eliminated by 8-hydroxy quinoline up to 4 

mmol/L (10mg/100ml  or  100mg/L) 
(21)

.  

Magnesium determined by atomic absorption spectrometry 

technique
 (22)

. Triglycerides levels were determined colorimetrically 
(23)

. 

Serum albumin was determined by bromocresol green (BCG) dye binding 

method 
(24)

. While the levels of serum total bilirubin were based on the 

reaction of bilirubin with diazotized sulfanilic acid (Diazo method) 
(25)

. 

Serum glucose was assayed using enzymatic method 
(26)

. Serum urea was 

determined using diacetyl monoxime method 
(25)

. LDH was measured 

with Boehringer Mannheim kit according to established method and 

results expressed in IU/L 
(26)

. The upper limit for the normal serum LDH 

value in our method during the study was 200IU/L. 

Statistical analysis have been done and all data have been 

expressed as mean ± standard diviation. Student's t-test 
(27)

 was performed 

for evaluation of significant differences between groups differences were 

assumed to be significant when  p ≤ 0.05. 

  

Results and disscusion: 
Serum amylase remains the most commonly used biochemical 

marker for the diagnosis of acute pancreatitis, but its sensitivity can be 

reduced by late presentation, hypertriglyceridaemia, and chronic 

alcoholism 
(28,29)

. 

A raised level of serum amylase activity, at least three time the 

upper limit of normal, supports the diagnosis of AP 
(30,31)

. 

Hypertriglyceridaemia competitively interferes with the amylase 

assay and can produce falsely low results 
(31)

. 
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This mean that low s.amylase values always eliminated the 

possibility of pancreatitis and the high values often, but not always, 

diagnostic for pancreatitis 
(30)

. Severe hypertriglyceridaemia may occur at 

20% of patients with AP 
(32)

. This may be occur because the TG rich 

lipoproteins interfere with the amylase estimation, although a circulating 

inhilaitor may also have an effect 
(33)

. Also low serum sodium 

concentration should alert clinicians to the possibility of severe hypertri-

glyceridaemia 
(34)

. When a pancreatic duct gets blocked for whatever 

reason, the pancreatic juices which contain digestive enzymes will not 

drain properly into the duodenum. A build up of this stuff causes auto- 

digestion. Important biochemical markers for AP are s.amylase, LDH, 

AST, TG, Na
+
, K

+
, Ca

++
, Mg

++
, Albumin, glucose, urea and total bilirubin 

levels. Both acute and chronic pancreatitis may be diagnosed by blood 

tests that measure pancreatic function. In AP amylase spills into the blood 

stream, so that its level is markedly elevated. Raised levels of other 

important chemicals such as TG, glucose, urea, total bilirubin, LDH and 

AST can also be detected. Over a period of times CP can lead to DM, 

calcium deficiencies or infections of the pancreas 
(35)

.  

Normally, digestive enzymes secreted by the pancreas do not 

become active until they reach the small intestine. But when the pancreas 

is inflamed, the enzymes inside it attack and damage the tissues that 

produce them. Insulin is the most important hormone that is produces by 

the pancreas because it regulate the levels of glucose in the blood. AP 

patients may have high amounts of sugar and lipids, or fat, in their blood, 

these changes help the doctor to diagnose pancreatitis 
(36)

.  

AP complications include development of pancreatic pseudocyts, 

pseudocysts may press on and block structures such as the bile duct, 

thereby leading to elevate bilirubin levels and may be cause jaundice 
(37)

. 

 (The Table) showed elevation in total bilirubin in AP patient 

group, perhaps due to mild biary obstruction by pancreatic edema or the 

passage of studge (or small stones)
(38)

. Or may caused by pancreatic 

disease which raised conjugated bilirubin levels 
(39)

.  

The typical liver panel will include blood levels of enzymes found 

primanly from the liver (such as AST) and protein levels, specifically 

albumin; and some bone (Ca
++

) and heart (LDH) disorders can lead to an 

increase in aminotransferases. AST levels greater than 10x tends to 

indicate acute hepatocellular, less than this tend to indicate obstructive 

causes 
(40)

.  

The results in this study showed a significant differences in AST, 

LDH in pancreatic patients group and control group as seen in the table, 

and this study a grees with the results of previous studies 
(41,42)

. It has 

been established that abnormalities in blood concentrations of AST on 

admission with AP may be applied to indicate a biliary etiology 
(43)

.  
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Davidson et al
 (44)

 reported that an elevation of serum AST 

predicted gallstone related attacks with sensitivity. In another study, Grau 
et al 

(45)
 found that an elevation of AST of 1.2 times above the upper limit 

of normal range within the initial 24 hours of AP. 

LDH is an enzyme that is found in almost all body tissues,but only 
a small amount of it is usually detectable in the blood. Contained within 

the tissues cells, LDH is released into the blood stream when cells are 

damaged or destroyed. Because of this the LDH test can be used as a 
general marker of injury of cells, but the dynamic of LDH in the AP is 

not well studied. As shown in the table, serum urea concentrations are 

significantly higher in patients group as in control, which is consistent 
with the finding of other investigators, like Bechien et al 

(46)
 which found 

that blood urea nitrogen (BUN) levels were persistently higher in AP 

patients vs. normal control. BUN is waste product filtered out the blood 

by the kidneys. Increased concentrations in the blood may indicate a 
temporary or chronic decrease in kidney function.  

Also the table shows hyponatremia and hypokalemia in patients 

group as compared with control group. This finding differs from the 
results of the previous studies 

(47,48)
 in which pancreatitis often associated 

with hyponatremia and normokalemic. However, our results were similar 

to the report from others 
(48)

.  
Sodium and potassium are the major cations found in the 

pancreatic fluid at the concentrations similar to the extracellular fluid 

levels. Normal plasma Na
+
 and K

+
 concentrations are maintained by 

balanced intake and excretion, intra cellular and extracellular osmotic 

pressure, and pH
 (49)

. Hyponatremia is primarily associated with renal 

sodium wasting and water retention due to an ability to excrete ingested 
water 

(50)
.  

 Hypokalemia may result from both a decrease shift of the ion from 

the intracellular to the extracellular compartment and an increase in the 
renal excretion of potassium. It is particularly important that the signs and 

symptoms of changes in plasma K
+ 

concentrations should be particularly 

recognized and quickly treated, because the changes are potentially life 
threatening 

(51,49)
. Decreased K

+
 also occurs in diarrhea and vomiting 

which are associated with pancreas injury. 

 In our study we reported changes in the serum calcium and 
magnesium (Table 1). Hypocalcemia is less commonly observed in 

pancreatitis and is a frequent complication of feline AP. Matul 
(52)

 found 

that lower concentrations of calcium have been associated with a poor 

diagnosis of AP. While others
(53)

 found that hypocalcemia in 
experimental pancreatitis occurs in dependently of changes in serum 

nonesterified fatty acid levels.  

 Table  (1) shows low levels of serum calcium in patients group as 
compared to control, this results is with agreement with those found by

(54)
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which indicate that plasma calcium concentration decreased in cats with 

AP. The calcium homeostatic system depends on several important 
factors: parathyroid hormone (PTH), vitamin D, phosphate, and 

magnesium 
(49)

. PTH plays important role of s-calcium by its action on 

the kidney. It increases the tubular reabsorption of Ca and Mg. 
Alterations of s-Mg

++
 within the normal range do not appear to affect the 

concentration of s-Ca
++

. But hypomagnesemia tends to suppress PTH 

secretion and may lead to mild hypocalcemia. Changes in s-Mg
++

 level 
often reflect changes in s-Ca

++
. low levels of Mg may be found in 

malabsorption and chronic kidney disease. 

 
Table: The measured enzymes and biochemical parameters in normal control 

and pancreatitis patients 

 

* significant differences at p≤0.05 

n= number of samples. 
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