International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014
ISSN 2250-3153

1

Discipline: Biotechnology Evaluation of Gene I/D
Polymorphism in Pancreatitis
Rita Singh, Dr. Anshurani Patel, Snehlata Pandey
Work done at Sanjay Gandhi Post Graduate institute of medical Science, Lucknow U.P
Present Address: Centre for Biotechnology, APS University Rewa M.P.

Abstract- Pancreatitis is inflammation of pancreas, most
characteristic symptoms is epigastric pain, radiating to back. The
severity and occurrence of the pain tends to reduce with disease
progression. The ACE (angiotensin converting enzyme) I/D a
deletion polymorphism of 287bp fragment of intron 16 of the
ACE gene allele, has been shown to result in higher levels of
circulating enzyme in a dependent manner. The ACE may have a
pathogenic role in the development of chronic pancreatitis. The
RAS is a circulatory cascade system and the key enzyme in this
system is ACE which converts Angiotensin-I to the potent
vasoconstrictor Angitensin-II.
The aim of the study was to investigate the occurrence of the
ACE I/D polymorphism in chronic pancreatitis patients. The
study included 50 patients. Polymorphism was examined by
PCR. ACE genotype between patients 18(36%)II 12(24%)ID,
20(40%)DD and allele frequencies I allele 48(48%)and D allele
52(52%) were observed. We concluded that the ACE II genotype
may modify the progression of disease.
Index Terms- ACE, DNA, Pancreatitis, Allele, PCR.

I. INTRODUCTION

C

hronic pancreatitis is an inflammatory disease which leads
to pancreatic fibrosis and the destruction of the exocrine and
the endocrine pancreas [1]. Pancreatitis appears to be a complex
disorder reflecting the interaction of various genetic and
environmental factors [2, 3]. Pancreatic inflammation is initiated
by pancreatic injury, most commonly through activation of
trypsinogen and other pancreatic zymogens leading to
autodigestion [4]. Tropical calcific pancreatitis (TCP) is a form
of chronic pancreatitis of unknown etiology, more prevalent in
the tropical regions of developing countries such as India
whereas fibrocalculous pancreatic diabetes (FCPD) is a form of
diabetes secondary to TCP [5]. The most characteristic symptom
is epigastric pain, radiating to back. The initial presentation is as
recurrent severe episodes of pain separated over long periods,
followed later by frequent milder episodes or chronic persistent
pain. The severity and occurrence of the pain tends to reduce
with disease progression. The pain seems to ‘burn off’ perhaps
due to loss of most pancreatic parenchymal tissue. It has been
seen that pain usually disappears with onset of exocrine
insufficiency and /or diabetes [5]. Both TCP and FCPD are
associated with extensive fibrosis involving both intra and interlobular regions and not limited to one zone of the pancreas,
although the extent of fibrosis varies and is usually more in
FCPD [6].

II. GENETIC FACTOR
Angiotensin-converting enzyme:- The ACE gene
insertion/deletion (I/D) polymorphism was first identified in
1990 [7]. The ACE-D, a deletion polymorphism of a 287-bp
fragment of intron 16 of the ACE gene allele, has been shown to
result in higher levels of circulating enzyme in a dose dependent
manner [7]. ACE may have a pathogenic role in the development
of chronic pancreatitis.
Renin-Angiotensin System (RAS):- The ReninAngiotensin system (RAS) is a circulatory cascade system
primarily involved in the regulation of blood pressure and serum,
electrolytes[8,9]. The key enzyme in this system is the
angiotensin converting enzyme (ACE) which converts
angiotensin I to the potent vasoconstrictor angiotensin II [8,9,10].
The RAS has been said to be involved in the pathogenesis of
several diseases including fibrosis in the heart, kidney, lung and
liver during chronic inflammation through the regulation of cell
growth, inflammation, oxidative stress and fibrosis [11,12,13,14].
Recent studies have shown that the RAS is intrinsically present
in the pancreas [15] and its genetic expression is enhanced during
acute pancreatitis and chronic pancreatic hypoxia in experimental
animals [16,17]. Furthermore, the pharmacological blockage of
ACE significantly attenuated pancreatic fibrosis in an
experimental model of chronic pancreatitis in rats[18].
Polymorphism in chronic pancreatitis and its contribution to the
course of the disease has not yet been defined.We therefor
investigated the ACE genotype and allele frequency between
patients.

III. METHODS
Patients:- Patients were recruited from the department of
Gastroenterology at Sanjay Gandhi Post Graduate Institute of
Medical Sciences, Lucknow (U.P.).
TIC FLaboratory Procedure:- Genomic DNA was purified
from peripheral blood cells of the subjects using phenolchloroform extraction method. A 287-bp I/D polymorphism in
intron 16 of the ACE gene was examined by polymerase chain
reaction (PCR), using forward primer 5’ – CTG GAG ACC ACT
CCC ATC CTT TCT- 3’ and the reverse primer 5’- GAT GTC
GCC ATC ACA TTC GTC AGA T -3’. The amplified PCR
product were separated on 1% agarose gel and visualized by UV
illuminator. Amplified ACE gene fragments without insertion (D
allele) and with insertion (I allele) of approximate 190 and
approximate 490 bp. PCR amplification were performed with 25
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μL reactions (0.5 μg genomic DNA, 500 pmol of primers, 0.5
mM each deoxy-ATP, GTP, CTP, TTP, 1.5 mM MgCl2, 0.5 U
Taq DNA polymerase), with 1 min of denaturation at 94°C,
followed by 30 cycles of 30 s at 94°C, 45 s at 67°C, and 2 min at
72°C.

[2]
[3]

[4]
[5]

IV. RESULT
[6]

Table 1: ACE Genotype and Allele Frequencies between
Patients.
Patients Group
n=50
ACE genotype
II
ID
DD
I allele
D allele

18 (36%)
12 (24%)
20 (40%)
48 (48%)
52 (52%)

[7]

[8]
[9]

[10]
[11]
[12]
[13]

V. DISCUSSION
FThe RAS, traditionally known as an endocrine system
regulating blood pressure and body fluid homeostasis [19]. The
ACE plays a central role in this system by converting angiotensin
I to the potent vasoconstrictor angiotensin II [20].
TIC FThe RAS system has been shown to play an important
role in the regulation of pancreatic exocrine and endocrine
functions [21]. During acute and chronic inflammation of the
pancreas, both circulating ACE activity and intrinsic pancreatic
ACE activity is markedly elevated [17, 22, 23]. Results of this
study indicate association between ACE I/D polymorphism and
pancreatic disease. The DD genotype of the ACE I/D
polymorphism was significantly most frequent in chronic
pancreatitis. The importance of the role of ACE in pancreatic
diseases, numerous studies have researched the potential roles of
ACE inhibitors as protective factors in angiogenesis control in
pancreatic disease. It is possible that the ACE I/D polymorphism
plays a role in the development of chronic pancreatitis.
TIC
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