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Abstract 

The research included isolation and purification of Trypsin from 

serum of patient with pancreatic cancer, and estimation its molecular 

weight by using the two techniques of gel filtration (using sephadex G-

50) and electrophoresis (using SDS). Therefore; it was noted that the 

proteinous peak  isolated from ammonium sulfate solution is saturated 

(65%) of the serum by using the two techniques gel filtration and 

electrophoresis had apparent molecular weight (27000) Dalton. The 

study included (40) patients with pancreas cancer their ages ranged 

between (30-70) years who attended Al-Jumhuri and Atomic Medicine 

Hospitals in Mosul; the laboratory examination included estimation 

levels of: Trypsin, Gamma Glutamyl transferase, Amylase, Paraoxonase  

,Glutathione, Sialic acid and Ceruloplasmin. Results showed that level of 

Trypsin and Amylase in the serum decreased significantly in  patients 

with pancreatic cancer in comparison with the control group, but levels 

of Gamma Glutamyl transferase, paraoxonase, Glutathione, Sialic acid 

and Ceruloplasmin increased significantly in patients with pancreatic 

cancer in comparison with the control group. 
Introduction  

Trypsin (EC 3.4.21.4) has a molecular of the range 

(22-23) KD of high specific in analysis bond of 

peptide in which carboxyl group belongs to Arginine 

or lysine [1]. The enzyme is secreted from cells of the 

pancreas in from of ineffective zymogene, then the 

enzyme is used in different researching industries and 

applications such as reaction of preparing the pieces 

of peptide during analysis of the protein and makes it 

easy to absorb the large proteins by breaking them 

and changing into smaller proteins; whereas Trypsin 

is frustrated inversely by α-1-protinase inhibitor in 

case of no need because continuation the work of 

trypsin leads to cause damage to tissues of the cell 

[2]. Also, Trypsin works at hydrogenic foundation 

(pH= 8) and it does not work at a certain temperature 

and certain pH whereas the enzyme is stable for (2-3) 

years at pH=3 and temperature (-20) distant humidity 

.Trypsinogen the ineffective from of the enzyme the 

molecular weight is (24) Dalton changes into the 

effective form , whereas Trypsin – its molecular is 

(23.8) Dalton in displacement of the hexadecimal 

peptide from the amino end through breaking bond of 

lysine residue at the position (15) by action of 

Entrokinase which is secreted from  mucosa of the 

small intestine [3].Pancreatic Cancer  is called the 

silent cancer, it originated as an irregular work of the 

genes in tissues of the pancreas which produce  

abnormal cells caused by environmental or hereditary  

factors, therefore it is the most truculent dangerous 

species because it is difficult in diagnosis in its initial 

stages .Also, Its symptoms are ambiguous un clear in 

the early stages of the disease, whereas they   

interfere  with symptoms of other diseases such as 

pancreatitis or inflammation of the stomach. Then, 

because the pancreas is situated  behind the stomach , 

so diagnosis of the disease is difficult in the initial 

stages.  thus, the tumor grows up and spread before 

its diagnosis in an early stage in most cases it can 

discovered but the cancer has advanced for an early 

stage, in other cases it has spread reaching other 

members of the body[4,5] because there is no 

previous study in Iraq about isolation the enzyme 

from serum of pancreas cancer, so the aim of the 

researchis isolation trypsin and estimation its 

molecular weight by using the two techniques gel 

filtration and electrophoresis, the studying levels of 

some biological variables that subject to disorder 

because of the disease casualty. 
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Materials and Methods  
Samples:  

For studying the biochemical parameters  (40) blood 

samples were collected for the patient caused by 

pancreatic cancer their ages ranged (30-70 years old) 

who consult Al-Jumhuri Hospital and Atomic 

Medicine Hospital in Mosul, to be compared with 

(40) blood sample of healthy persons uncaused by the 

disease with the same age category, whereas the 

Information related to the  patients were  written 

down according to a questionaine form specialized 

for this purpose.  

Preparation of blood samples:  

Blood samples were collected (Patient and Control ) 

in dry and clean tubes and put in a water bath at (37) 

centigrade degree for (15) minutes ; them the clotted 

part was isolated from the pure solution by using the 

centrifugal device at speed (3000 rpm) for (15) 

minutes after which the pure part which represents 

the serum was taken and maintained at (-20) 

centigrade degree after isolation directly. 

Precipitation and Isolation of the enzyme: 

The precipitation of Trypsin from serum patients with 

pancreatic cancer using ammonium sulphate and 

saturated (65%)[6].  

Estimation the Approximate Molecular Weight of 

the Trypsin: 

-By Gel filtration chromatography technique: 

This technique was used for isolation and 

estimatation its approximate molecular weight [7]. 

the material gel was used sephadex (G-50) in packing 

the separation column of the diamensions (115x1.8 

cm) then the gel was put at height of (90 ml) . then , 

the protein isolated compound, the unknown 

molecular weight was dealt with, also the protein 

contend was followed up through reading intensity of 

absorption at the wave length (280 nm) , there after 

the material resulting from gel precipitation technique 

was dried by using lyophilizer technique to get this 

protein material in form of dry powder.  

-By SDS –PAGE Gel Electrophoresis:  

Electrophoresis technique was used by using SDS to 

isolate the charged particles under electrical field 

according to the method followed by the researcher 

[8].  

Trypsin activity was measured using method of 

Erlanger et.al. [9] and Modified by Benjakul et.al. 

[10] who  used BAPNA as a substrate , there after the 

intensity of absorbs light was read at (410 nm).  

Gamma Glutamyl transferease activity was measured 

using method by Szasz et.al. [11] who used L-gamma 

– glutamyl -4-nitro anilide as a substrate, the reaction 

of the substrate and glycylglycine produces p-Nitro 

aniline and giving high absorption at (450 nm).  

Amylase activity was measured by using the Kit 

method of type from French Biolabo company. 

whereas principle of the reaction depends on the 

method E-PNPG7[12]. it is a sensitive and accurate 

method, as the speed of formation  PNP is directly 

proportional of the enzymes activity in the sample 

and is measured at wave length of (405 nm).  

Paraoxonase activity was measured by using method 

of Furlong et.al. [13] . the principle of the method 

depends on the speed of paraoxone hydrolyes to 

paranitrophenol and diethyl phosphoric acid and it is 

depended on estimation of paranitrophenol 

concentration resulting  at (450 nm).    

Glutathione concentration was measured by using 

modified method of Sedlak and Lindsay [14]. 

Absorption intensity is measured at the wave length 

of  (412 nm), the concentration of the formed product  

depends on the amount of Glutathione present in the 

serum  

Sialic acid concentration was measured by using the 

modified method of the Miettinen and Luukkainen 

[15] , and intensity of absorbability can be red at 

wave lengt(580nm).  

Ceruloplasmin concentration was measured by using 

modified method of Menden et.al. [16]. The principle 

of the method depends on the activity of 

ceruloplasmin in oxidation the paraphenyl diamin 

colorless to a purple – bluish compound. the 

absorption intensity is measured at (525 nm).  

Statistical Analysis: The results were analyzed 

statistically by using T-test at a level of probability  

(P values ≤ 0.05) for comparison between the two 

groups of the patients and control. also  biochemical  

parameters values  were described  by using  each of 

mean and standard error.  

Result and Discussion 
Gel filtration chromatography technique was used for 

isolation and estimatation its approximate molecular 

weight [7]. A Shown in Fig. (1)  the elution volume 

of Trypsin solution, collected from gel filtration 

separation column is (92.6 ml) and this correspond to 

a molecular weight of (27000 Dalton) when using the 

Standard Curve Shown in Fig.(2). 

As Shown in Fig. (3), the pure enzyme obtained 

shows a single band when analyzed by acrylamide 

electrophoresis in the presence of 0.1% Sodium 

dodecyl sulphate [8] the relative distance of the 

Trypsin is (5.7cm) and it is clear that the enzyme has 

a molecular weight equal to (27000 Dalton) when 

using the standard curve shown in Fig.(4).   

All biochemical parameters were compared between 

control and patients groups as shown in the Table (1). 

It was showed from the results a significant decrease 

in the activity of Trypsin in the serum of the patients 

comparison with the control and this is consistent 

with Fedial et.al. [17], the low activity of Trypsin in 

the serum of patient with pancreatic cancer is unclear 

that may attributed to a certain harm as a result of an 

acute or chronic  pancreatitis that causes  erosion the 

of pancreas and its damage by action of the digestive 

enzymes secreted by the gland because of the result 

of the bile duct obstruction jointly on gall bladder 

stones coming down causing non with drawl of the 

digestive enzymes  produced by the gland [18].         
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The results observed to significant increase of gamma 

glutamyl transferease activity in the patients 

comparison with the control group, this is consistent 

with Rutetenberg et.al. [19], The enzyme works 

glutathione to protect the cell from damages and to 

take off the toxicity of the treating medicine expelling 

out of the cell them resist the medicines responsible 

for oxidation   [20]  

The results indicated also to significant decrease a 

decrease in the  amylase activity in the patients 

comparison with the control group, enzyme activity is 

measured in evaluation on the kidney function and 

diagnosis of disorders in the pancreas . Decrease in 

amylase activity is attributed to the harms caused to 

cells of the pancreas producing amylase in case of 

pancreas fibrosis especially  [21]. 

It was noted also a significant increase in 

paraoxonase  activity  in the patient comparison with 

the control group, the enzyme works as a protective 

system against  the oxidation stress ,whereas In case 

of cancer oxidation stress increase and production of 

free radicals, therefore, the enzyme works as a 

protection system against the oxidation stress, the 

enzyme is more activity in removing the free radicals 

and toxicity of many molecules, laterit works for 

stability of the cell [22]. 

It showed also a significant increase in Glutathione 

concentration in the patients comparison with the 

control group, Glutathione concentration increases in 

pancreatic cancer because Glutathione work as a 

antioxidant , where it works the capture free radical in 

case of cancer [23].            

Also the results showed a significant increase in 

Sialic acid concentration in serum patients 

comparison with the  control group, Sialic acid 

concentration increases in pancreatic diseases [24] 

Increase of sialic acid level is attributed to increase in 

oxidation stress level ,Sialic acid works the capture 

the free radical especially H2O2 [25].  

Finally the results showed a significant increase of 

ceruloplasmin in the serum of the patients 

comparison with the control group, ceruloplasmin has 

been shown to be associated with the changes 

occurring in the cancer cells and it plays important 

role to stimulate the proliferation of tumor cells, also 

copper contributes to produce the free radical 

indirectly and disorder and destroying of the cells 

later [26].   
 

Table (1) The Comparison of serum biochemical parameters between patients and control group (p≤0.05) 
Mean± Standard error Parameter 

Patients (40) (40)Control 

0.129±0.0083* 0.202±0.063 Trypsin (U/ml) 

0.1294±0.0138** 0.0328±0.0063 Gamma glutamyl transferease (U/L) 

52.739±10.344* 70.318±4.28 Amylase (U/L) 

1.4818±0.1572** 0.6941±0.0448 Paraoxonase (U/ml ) 

5.885±0.4087** 1.868±0.0779 Glutathione (µmol/L) 

59.637±2.085** 35.297±4.338 Sialic acid (µg/ml) 

1.91522±0.0552** 0.9678±0.0491 Ceruloplasmin (µmol/L) 

Values are presented as mean ± SE. 

**increased significant (p≤0.05) compared with control . 

*decreased significant (p≤0.05) compared with control . 
 

 
Fig. (1): The peak of Absorbance of Trypsin enzyme 

Out putting From Gel filtration Column (115 x 1.8 ) 

 
Fig. (2): Calibration Curve used to Determine the 

Approximate Molecular weight of Trypsin using Gel 

filtration technique 
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Fig.(3): SDS – PAGE analysis bands of the purified 

Trypsin and the standard proteins 

 

 
Fig. (4): Calibration Curve used to Determine the 

Approximate Molecular weight of Trypsin using SDS-

PAGE Polyacrylamide Electrophoresis 
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بسرطان البنكرياس وقياس بعض المتغيرات  ربسين من مصل دم المرضى المصابينإنزيم الت عزل
 الكيموحيوية

 زينة احمد محمد،  ليلى عبدا لله مصطفى
 ، الموصل ، العراق جامعة الموصل،  كلية العلوم،  قسم الكيمياء

 

 الملخص
بسرطان البنكرياس وتقدير وزنه الجزيئي باستخدام تقنيتي الترشيح  ية إنزيم التربسين من مصل دم المرضى المصابينتضمن البحث عزل وتنق

لحزمة البروتينية المفصولة من محلول الوزن الجزيئي ل ( إذ لوحظ أنSDS( والهجرة الكهربائية )باستخدام Sephadex G-50الهلامي )باستخدام 
أجريت الدراسة لأربعين مصابا بسرطان البنكرياس تراوحت أعمارهم مابين  ( دالتون.27000هو ) لمصل الدم (%65كبريتات الامونيوم بتشبع )

مدينة الموصل, إذ شملت الفحوصات المختبرية قياس مستويات  الطب الذري فيمستشفى شفى الجمهوري و ( سنة ممن يراجعون المست70-30)
أوضحت نتائج التحليل الإحصائي إن  الكلوتاثايون, حامض السياليك والسيرولوبلازمين. التربسين, كاما كلوتامايل ترانسفيريز, امايليز, بارااوكسونيز,

مصل الدم قد انخفض بشكل معنوي عند المرضى المصابين بسرطان البنكرياس مقارنة مع مجموعة الأصحاء, في مستوى التربسين والامايليز في 
حامض السياليك والسيرولوبلازمين ارتفعت بشكل معنوي عند المرضى  حين إن مستويات كاما كلوتامايل ترانسفيريز, بارااوكسونيز, الكلوتاثايون,

 ة بالأصحاء.المصابين بسرطان البنكرياس مقارن
 إنزيم التربسين, سرطان البنكرياس. الكلمات المفتاحية:

 


