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Summary

The present study was designed to investidteole of HLA-class |
(A and B) and class Il (DR and DQ) antigens anatlgroup phenotypes in the
aetiology of inflammatory bowel disease (IBD) isample of Iraqi patients. The
patients were also evaluated for total and diffeaércounts of leucocytes,
subpopulations of lymphocytes (CD3+, CD4+, CD8+ &id19+ cells) and
phagocytosis.

Sixty—five patients with IBD were investigatddring the period May-
December, 2004. The disease was clinically diagghogy the consultant
medical staff at Al-kadhamyiah Teaching hospitatl &aastrointestinal Tract
(GIT) and liver disease Center in Baghdad. Thembais was based on a
clinical evaluation using colonoscopy and a histbpkgical examination of a
biopsy. According to the point view of consultgritee patients were clinically
subdivided into ulcerative colitis (ULC; 50 patients) and Crohn’s disease (CRD;

15 patients). A control sample of 67 individuadpgarently healthy), matched
for age, sex and ethnic background (Arab Muslimg)e further investigated.

At HLA-class | region, the total patients shaw&gnificant increased
frequencies of A9 (52.8s. 17.9%) and B41 (66.1s. 5.9%), and a significant
decreased frequency of A1l (34 22.4%) as compared to controls, and similar
findings were outcome when the clinical types (Ulabd CRD) were
considered. While at HLA-class Il region, DR8 wagnsgicantly increased in
the total patients (30.8s. 8.9%), but neither ULC nor CRD maintained such
association, and instead ULC was significantly esded with DQ1 (40vs.
18%). However, comparing ULC with CRD revealedgndicant difference in
the antigen B16 (%s. 33.3%).

Blood group phenotypes (A, B, AB and O) weraikirly distributed in
the patients (total and subtypes) and controls,remdignificant difference was

observed as judged by Chi-square analyses. Howsuemming A, B, and AB



blood groups increased their frequency to 60% irDQsatients, while their
frequency in the controls was 51.4%.

The total count of leucocytes showed no sigaift differences between
patients (total and subtypes) and controls, whiedifferential count showed
some variations. The neurophil count was signifigancreased in total patients
and ULC patients, while monocytes and eosinophitssv&@d significant
decreased counts in the patients (total and subtype

Lymphocytes positive for the markers CD3, Cbd €D19 showed
significant increased percentages in total, as agllULC patients, while CD8+
cells were significantly increased in the total anttypes of IBD patients.
However, the CD4/CDS8 ratio was significantly deseshin the patients (total
and subtypes).

The phagocytic index of patients (total andtgpés) was significantly
increased, while the NBT index showed a signifiedavated percentage in the
total IBD and ULC patients.
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HLA Human Leucocyte Antigen

o Alpha
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give important knowledge about the biological sigmince of the

Immunogenetic system being studied (Ad'hiah, 1990).

Since 1973, it has been recognized that HLA ansgplay an

important role in the aetiology of a number of dses, and over 40

diseases have well-established associations with fharkers (Table 2-

2). These diseases are generally of unknown agtiadod pathogenesis,

and are either autoimmune or have immunological oabhalities
(Thomson, 1993).

Table 2-2: Some of HLA-Disease associatifisomson, 1993).

Frequency (%) Relative
Disease Antigen Race Patients | Controls| Risk
Narcolepsy| DR2 Caucasians| 100 22 129.8
Orientals 100 34 358.1
Ankylosing | B27 Caucasians| 89 9 69.1
spondylitis Orientals 81 1 354.4
Negros 58 4 54.4
Type | | B15 Caucasians| 22 14 2.1
diabetes | DR3 Caucasians| 52 22 3.8
mellitus | DR4 Caucasians| 74 24 9.0
DR2 Caucasians| 4 29 0.1
DRB1*0301 | Caucasians| 54 27 3.2
DRB1*0401 | Caucasians| 59 25 4.3
DRB1*0301 | Caucasians| 25 9 3.5
DQA1*0301 | Caucasians| 85 35 10.7
DQB1*0302 | Caucasians| 81 23 14.1
Rheumatoid DR4 Caucasians| 68 25 3.8
arthritis Orientals 66 39 2.8
Negros 44 10 5.4
Hodgkin's | Al Caucasians| 40 32 1.4
disease | DRB1*1104 | Caucasians| 6 1 4.5
Psoriasis | Cw6 Caucasians| 87 33 13.3
Celiac DR3 Caucasians| 79 26 15.4
disease
Multiple | DR2 Caucasians| 59 26 4.1
sclerosis

13
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The association can be positive or negative. In itipes
associations, some HLA alleles occur at highly destries in patients
with particular diseases than in the general pagmniawnhile in negative
associations, the opposite picture is observedjg8aed et al., 1983).
Most studies are fascinated by the positive assons also the negative
associations can not be ignored, especially if arescler that HLA-B53
allele has been considered as a protective faganst malaria in West
Africa (Hill et al., 1991). The first documented positive association
involved an allele of HLA-class | region. It wastlween HLA-B27 and
ankylosing spondylitis, and so far this associatisnthe strongest
reported one in this region (Brewertenal., 1973; Schlossteinet al.,
1973). However, later studies have revealed th@itapce of HLA-class
Il alleles in the aetiology of investigated disegs®r instances, HLA-
DR4 and rheumatoid arthritis (Winchester, 1995), AHDR3 and
systemic lupus erythematosus (Kotzin and O'Delf5)%nd HLA-DR2
and narcolepsy (Thomson, 1993). The class |l alledee further
implicated in the aetiopathogenesis of diseasgsctaly autoimmune
disorders, when the methods of DNA sequencing wateoduced
(Margulies, 1999).

The HLA-disease association studies are based tienpaamples
randomly selected from the population (populatigypraach). Other
studies, and with aim to map a predisposing gerne afodisease,
approached the HLA system in families, in whichlihkage analyses are
employed. However, these studies were less suctesséstablishing a
positive linkage between the investigated diseasdsHLA alleles, and a
recall to employ the population approach has beppated (Blackwood
etal., 1996).

The precise mechanism underlying the associatiamvestigated

diseases and HLA alleles are not well defined. Hareseveral models
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have been proposed, including the cross-reactigityantibodies to
microorganisms with particular HLA-molecules, anke t molecular
mimicry of T-cell responses to viral antigens falfsantigens. Other
Investigators have speculated that each disease hmag its own
aetiopathogenic mechanism, and the HLA system &serne role in this
mechanism (Bains & Ebringer, 1992; Oldstone, 1997).

2-2: Inflammatory Bowel Disease

Inflammatory bowel disease (IBD) is a group ofodders, defined
by the presence of chronic gastrointestinal inflahom not due to a
specific disease-producing organism. Two clinicaifs of the disease
exist, ulcerative colitis (ULC) and Crohn's diseé6&D), which in the
main have different clinical and pathological feats (Brownet al.,
1995). Ulcerative colitis involves the colon asifiude mucosal disease
with a distal predominance. The rectum is virtuallyays involved, and
additional portions of colon may be involved extegdproximally from
the rectum in a continuous pattern. While, CRD itesolve any part of
the gastrointestinal tract, but most frequentlyoines the distal small
bowel and colon. Inflammation is typically trans@uand can produce
wide clinical presentations from a small ulcer oadymphoid follicle to
a deep fissuring ulcer to transmural scaring anarob inflammation
(Jewell , 1998). Despite these differences betwde@ and CRD, in
some 5-10% of patients (those in whom there is rgelabowel
involvement only) the two diseases may be indistisigable (Browret

al., 1995). A comparison between the two diseasgiwén in table 2.3.
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Table 2.3: Comparison of ulcerative colitis and@rs diseas®.

Feature Ulcerative Colitis Crohn's Disease
Distribution Diffuse, Distal Segmental or Diffuse,
Predominance often Proximal

Predominance

Rectum Always involved Often Spared
Microscpic Distribution Diffuse Often Focal
Depth of Inflammation Mucosal Transmural
Sinus Tracts and Fistulae|  Absent Often Present
Strictures Absent Often Present
Granulomas Absent Often Present

*: (Hanauer, 2001)

Both types of IBD are recognized as important causé
gastrointestinal disease in children and adultsvafious races and
regions, however, the two diseases are more commaeome regions
(United States of America, United Kingdom and Sdaavdia) than in
others. Also, peoples living in colder climates @ayreater rate of IBD
than peoples living in warmer climates and a simtlanclusion can be
drawn for urban areas versus rural areas. The geim@idence rate of
IBD is 4-10 cases/100000 per year, while the pexwa rate is 40-100/
100000 persons (Hendricksash al., 2002). These numbers may be
affected by race, and in this regard it has besemed that Americans of
Asian and Hispanic descent showed a lower prevalerate than
Americans of African or European descent, althoulgl two later
populations showed a similar estimated rate (R@064).

The aetiology of IBD (ULC or CRD) is not well undéood,
however the forthcoming epidemiological approach,well as, other
clinical and laboratory based evidences suggesttiieadisease may be

multifactorial, and genetic, immunological and eowmental factors
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have been of a great concern. But, what is ther@atithese factors, and
how they interact to produce a disease, is a mattgpeculations (Parkes
& Jewell, 2001).

2-2-1: Geneticsof IBD

Family and twin based evidences suggest that gsnptays an
important role in predisposing an individual to dep ULC and CRD. A
familial tendency has been clearly observed for,|IBBd a 4% chance for
the disease to occur in a child of a parent witlD IBas been
demonstrated, moreover, 10-15% of the patientestienated to have a
first degree relative with the disease (Tgshl., 194 ; Lindberg et al .,
1995; Amott et al., 2005 ). Recently, three groups of investigattage
formalized a parametefig ratio) that estimates the risk of a disease
within multiply affected families, and their ressliggested ratios of 8-15
and 20-35 for ULC and CRD, respectively. Twin sasdconfirmed these
findings, and a higher concordance rate of theadmsewas observed
among monozygotic twins than dizygotic twins (ULLX vs. 3%; CRD:
35vs. 7%) (Farmeet al., 1980; Dally et al., 2005 ; Anneseet al., 2005).

A further evidence of a genetic predisposition eainom HLA-
IBD association studies, however, these assocmtlmave only been
shown in homogeneous groups of populations. In rkzgE patients,
HLA-BS5 has been recorded to be associated with Uladijle in
Caucasian patients the disease has shown asspsiatith two HLA-
class | antigens (B27 and B44). Crohn's diseasavaehin a similar
manner, and the association has been reported Mith-DR4 in
Japanese patients and HLA-B44 in Caucasian pat{gats Hellet al.,
2001). Later studies, which were based on a maedyping of HLA-

class 1l region, have emphasized the importance HMA-DR
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polymorphism in the aetiology of IBD (Hendricksehal., 2002). The

results of HLA-IBD association studies are sumneadtis table 2.4.

Table 2-4: Some results of HLA-class | and -classtigens in ULC and
CRD patients of different populations (Zhesi@l., 2003

Population Association with CRD Association with ULC
American DRB1*1601
DRB1*0405,0410,DQA1
Japanese DQB1*0401,0402,
DRB1*,DQB1*0602
DRB1*07,
German DRB1*03,DPA1*02021
DPA1*02021
French DRB1*1302+,DRB1*04 DRB1*103, DRB1*12
DQB1*0501, DRB1*07,
French DQB1*0602/0603,
DRB1*03
French DRB1*03
Dutch DRB1*15, DRB1*13
Spanish DRB1*1501, DRB1
American DRB3*0301,DRB1*1302
Dutch DRB1*0103, DRB1*15
DRB1*1502,DRB5*,
Japanese DQB1*0402, DRB1*1502- DQAL*0103,DQB1,DPAL0201,DPBL,

DRB4*0101,DQA1

~ | DR7,DRB3*0301,DQ4, DR2, DR9, DRB1*0103,
Meta-analysis

DR2,DR3 DR4
Estonians DRB1*1501
Japanese B52,DR2

B27,B58,
Europe

DRB1*0103

18



Fine examinations of HLA region have further imigac the
genetic importance of this chromosomal region ia #xtra-intestinal
manifestations of IBD. In an association study iedrrout on 348
Caucasian IBD patients and 472 ethnically matchedtrols, the
haplotype HLA-DR3-DQ2 was significantly increasadextensive ULC,
especially in females, and a further associatioa sévere disease with a
rare HLA-DR allele (DRB1*0103) was also observedhfaseet al.,
2005). The latter association was further confirmedUbhC patients
requiring colectomy (Kalleét al., 2005). The role of DRB1*0103 in the
extra-intestinal manifestations of IBD was the sgbjof a further
exploration, and accordingly, it was found thatstlallele is strongly
associated in patients with a large-joint inflamongtoligo-arthropathy,
whereas patients with a small-joint arthropathy didt show such
association, and instead, they showed associatitin kLA-B44 (van
Heelet al., 2001).

The evidence of agenetic contribution to the pgéimesis of IBD
has stimulated efforts to identify susceptibiligngs outside chromosome
6 (6p21) for both types of the disease. Genomesst@nlinkage have
indicated multiple chromosomal regions of interest; these are 3p, 3q, 5q,

14qg and 19p ( Rowe, 2004 ).

2-2-2: Immunology of IBD

Immunology is one of the most actively s&adprofiles in IBD, and
disturbances of immune reactions have often beesergbd in the
patients, for instances, increased number of imnuahle in the lamina
propria of the intestinal mucosa and humoral antiulee immune
reactions both in blood and inflammed areas. Fumibes, association
with other atuoimmune diseases, and effectivertreat with steroids and

iImmunosuppressive agents may further support thgesti Accordingly,
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abnormalities of the intestinal mucosa immune fiomcthave been
upgraded to explain some of the clinical and hiatbplogical findings in
IBD (Xia et al., 1998). One of the important immunoregulatory
abnormalities in IBD is related to T cell functig8ator, 1997). It has
been demonstrated that the intestinal lamina paopfi IBD patients
contains CD4+ and CD8+ cells in a proportion of @h& 1, and it was
shown that circulating T cell populations in IBDntained decreased
mitogen-induced suppressor T cell activity (Elsomd aMccabe, 1995).
Histopathological examination of inflammed areadBb patients have
demonstrated that the lymphocytes are increasedeirlamina propria,
and such variation was associated with increaseesgn of some
activation marker including 1L-2 receptor and tfansn receptor on
intestinal B and T cells (CD4+ and CD8+) in both @Wland CRD
(Montelone et al.,, 2002). Another important immunoregulory
abnormality in IBD is related to the impalance gtokine regulation
(Sarto, 1997). Although cytokines consist of a widege of structurally
distinct peptides, the majority are categorized ithiree major groups: i.
pro-inflammatory cytokines, so called Thl type (LLtL-2, 1L-6, 1L-12
Interferon and tumor necrosis factor Beta ), ii2Tthipe that secretes the
immunomoulatory cytokines; 1L-4, 1L-5, 1L-10 and 1L-13, and finally
lii- Growth factors and regulatory cytokines, inding the colony-
stimulating factors and fibroblast growth factodo6mann and Sad,
1996). An imbalance between positive and negatae¢ofs in favour of
pro-inflammatory response can initiate an inflanonaicascade. One of
the most interesting immunoregulatory balanceséslit-1/IL-1ra ratio.
The former is a pro-inflammatory cytokine, wherdaes latter is an anti-
inflammatory cytokine, which inhibits the action if-1 by binding to
IL-1 receptors without agonistic effects. A decezhdlL-1/1L-1ra ratio

has been observed in the mucosa of IBD patientsywbenpared with
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ratio in healthy individuals (Casini-Ragei al., 1995). Other important
immunological abnormalities are related to the e@ased spontaneous
IgG secretion in ULC patients where the intestBdymphocytes secrete
predominantly IgGl and IgG3, while in CRD, the sileal B-
lymphocyte cells also exhibit increase of IgG1l batrete IgG2 rather
than IgG3. This increase in IgG secretion may be uan increase in
number and ratios of intestinal plasma cell popaitet in IBD patients
compared with controls (Fusungan and Sandersor8)199

A further subject of IBD immunology has focused dme
possibility to consider the disease as an autoinerdisorder. In 1983,
Roche and colleagues identified anti-epithelial aatibodies in the sera
of IBD patients, and such observation was confirnmethe sera of IBD
patient relatives. Such antibodies were also creasting with some
polysaccharide antigens of enteric bacteria (iEeherichia coli)
(reviewed by Browret al., 1995). Such findings may suggest that both
immunological and environmental factors are of @ndn establishing

the disease.

2-2-3. Enviromental Factor

Since ULC and CRD were first described muiébrehas been made
to search for infectious agents that may causelidease (Miskovitz and
Rochwarger, 1993). Several agents have been saedggactuding viruses
(e.g. herpes simplex, cytomegalovirus, retrovirdeywalk agent and
influenza), bacteria Gampylobacter jejuni, Shigella, Salmonella and
Echerichia) and parasitesEfitamoeba spp. andSchistosoma mansoni)
(Wakefield et at., 1993), however, no definite evidence has been
provided. Most recently, measles virus has alsonbg®posed as a
causative agent for CRD (Konstantines al., 1999). Other factor

including smoking, use of oral contraceptives, itioin and dietary
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habits, blood transfusion and prenatal infectidras/e been suggested as
risk factors in IBD (Russel and Stockbrugger, 1998dne of these
factors has been confirmed, but smoking may higllgpme interest,
especially when the disease clinical types (CRD audC) are
considered. Smoking seems to have an oppositet @fféi. C and CRD.
Non-smokers are associated with ULC and ex-smakerat even higher
risk of developing ULC than never smokers (Nakmaral Labarthe,
1994). The protective effect of smoking in ULC seetm be related to
nicotine, but clinical trials have shown variabésults (Sartor, 1997). In
contrast to ULC, smoking has been suggested tesbecated with the
development of CRD (Lindberg al., 1998).

In conclusion, no single mechanism is acting indéeelopment of
IBD, and interactions are required between differfagtors (genetics,
environment and immunity) in order to develop &-blbwn disease. The
nature of these factors may be different in eadugrof patients due to

the differences in genetic backgrounds and enviesriai profiles.

2-3. Other Parameters | nvestigated

For a further understanding of IBD, other genetmd
immunological parameters were employed, and theses blood groups,
total and differential counts of leucocytes, lympyie subpopulations

and phagocytosis.

2-3-1: Blood Groups

The fact that people could be classified into gohy the antigens
on their erythrocytes was first demonstrated byl Kandesteiner, who
found that sera of some people are able to clungglganate)

erythrocytes from some, but not all, other peopleis led to the
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discovery of ABO blood group system, which was fivet genetic
polymorphism (Nora & Fraser, 1989). Four major pitgpes of ABO
blood groups are recognized; A, B, AB and O, whach the products of
a gene on chromosome 19. It has been hypothesizatl these
phenotypes are inherited as products of threeeall, I1° and P) at a
single locus. The first two alleles are inheritadai codominant manner,
but are both dominant to the allefé Which is in a homozygous status
gives the phenotype O (Klug & Cummings, 1997).

Besides the practical applications of blood groumpthe fields of
blood transfusion and forensic medicine, they halaged an important
role in the development of basic genetics. Furtioeemseveral studies
have shown that certain diseases are associatédpaiticular blood
groups more frequently than would be expected gnch. The best
documented example of such an association is flduadenal ulcer and
blood group O, which was demonstrated in Europedasanese, North
American Negroes and several other racial groupse( & Muller,
1988). Infective agents are also involved in asdmns with blood
groups. In particular, blood group B is associatdtth infections of the
mucus membranes of the urinary tract, gastroimtakstitract and
respiratory tract (Weir, 1988). Recently, AIl-Sheik{(2004) has
demonstrated that blood group phenotypes are gignify distributed in
Iragi aborted females with toxoplasmosis. Theseepfations suggest a
casual relationship between a particular diseadetanblood group with

which it is associated.

2-3-2: Total and Differential Counts of L eucocytes
Investigating the leucocytes numerically, totallyd differentially,
is still favoured by scientists seeking the underding of the general

Immune response in healthy and diseased populati@gocytes are a
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collection of cells involved in the immune defenoechanisms against
non-self antigens that challenge the immune systeforms of viruses,
bacteria, fungi and parasites. They are originft@eh the haemopoietic
stem cell in the bone marrow, and differentiatedo ifive types;
neutrophils, lymphocytes, monocytes, eosinophiled lbasophiles, and
each is programmed to carry out a specific immuamection. The
neutrophiles are mainly involved in a non-spedrfitnune function that
Is phagocytosis, which is also shared by monocyias,the latter are
involved in antigen presenting, and are known asramhages or antigen
presenting cells. The lymphocytes are the cellel@aments in the specific
cellular and humoral immune responses, and theintsoare affected by
the health status of an individual (Lydyard and $8rp1998: Lowell,
2001).

2-3-3: Lymphocyte Subpopulations

Immunologists, and in their attempts to develophwods for the
identification of functionally and developmentatlistinct populations of
lymphocytes, have recognized cell surface molecldgsmeans of
monoclonal antibodies .These molecules are speaifigens that mark
different cell populations, some are specific fall< of a particular
lineage or maturational pathway, while the expassf others varies
according to the state of activation or differemtia of the same cells
(Peakman and Vergani, 1997). Because several d@iffeantibodies (a
cluster) could recognize the same surface protad, because surface
proteins indicated the differentiation of a cdtie tmonoclonal antibodies
were assigned a number according to the clustéiffefentiation (CD) to
which they bound. Therefore, a CD is a surface méefound on cells
according to their lineage and differentiation adentifiable by one or

more monoclonal antibodies (Lydyard and Grossi,8)9%ccordingly,
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several subpopulations of lymphocytes have beentiice, and these
were mainly CD3+ (pan T-lymphocytes), CD4+ (T-helpanphocytes),
CD8+ (T-cytotoxic lymphocytes), CD19+ (B-lymphocgjeand CD56+
(natural killer cells) cells (Hyde, 2000). The valof CD markers in
classifying lymphocytes is enormous, and has altbwanunologists to
identify the cells participating in various immuresponses, isolate them,
and individually analyze their specificities, reape patterns and effector
functions (Roitt & Rabson, 2000).

2-3-4. Phagocytosis

The first line of innate cellular immune defenceamanism is
phagocytosis, by which viruses, bacteria, fungi atder infectious
agents are engulfed inside professional cells @hatcalled phagocytes.
The cells are of two types, polyomrphonuclear (PMd8lls and
monocytes. The main functional cells of the forrygre are neutrophils
that are found in peripheral blood, and can migratethe site of
infections in tissues. Monocytes share a similacfion, however, these
cells can be found in the blood stream, as welimissues where they
are named as macrophages. The latter cells amtamp in linking the
innate and adaptive immune systems through pregenéngulfed
antigens to the lypmhocytes in the secondary lyntbbagans, in which
the foreign invaders are specifically recognizeaiiyw1988).

The initial steps in successful phagocytosis negtinat phagocytes
recognize and migrate to sites of pathogen invasidhe migration is
initiated by chemical attraction of some humorattéas (i.e. C3a and
C5a). Later on, the cells have to adhere to patmmgnd such process is
facilitated and enhanced by opsonins (IgG and G8#ause phagocytes
have cell surface receptors for these molecules.plthogens, then can

be engulfed and processed (digested) in the phsgsdynes inside the
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phagocytes by means of chemical reaction pathovgayse are oxygen-
dependent, while others are oxgen-independent $&biak, 1999).

The clinical significance of phagocytosis is augmbed if we
consider the consequences of phagocyte defectshvene observed in
some inherited human diseases, for instances, ccyoutropenia,
Chédiak-Higashi syndrome, myloperoxidase deficieranyd chronic
granulomatous. These diseases are characterizedchyrent bacterial
infections (Holland & Gallin, 1995; Hyde, 2000).
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Chapter One: Introduction

1-1: Introduction

A man dies because his body has rejected heartgpdantation; a
woman is crippled by rheumatoid arthritis; a chilgoes into a comma
that is brought on by cerebral malaria; another ddi dies of an
infection because of an immunodeficiency; an elderiman has
advanced hepatic cirrhosis caused by iron overlodtiese five clinical
situations are as divers as can be, yet all have dning in common: the
cause of all of them involves the human leukocytastigen (HLA)
system, the human version of the major histocompdity complex
(MHC). Malfunction of the HLA system, which is athe root of these
and many other clinical disorders, has such wideagang effects not
only because of the system's role in the adaptiveniune response, but
also because of its genetic complexity.

Klein & Sato (2000)

This quotation was written after 27 years from fingt discovery
of an association between an allele of HLA systawh @ human disease
(HLA-B27 and ankylosing spondylitis), which was damstrated
independently by two groups of investigators; Breae et al. (1973)
and Schlossteimt al. (1973). Such demonstration paved the way for a
considerable impact to understand the fabulouslerof the field human
Immunogenetics, which appreciates the close fundtaheelationship
between the disciplines of immunology and genefibg field focuses on
genes involved in the adaptive immune responsesdhgenes are
grouped under the heading MHC, which was discovéenethouse by
Gorer in the thirties of the last century, and tlerades later in human



by Dausset, but under different names: H-2 systach HLA system,
respectively (Kleinet al., 1983).

The HLA system is mainly recognized by the higpbtymorphic
status of its loci, and such polymorphism was tlo®l tin the
establishment of HLA-disease association studiesiclw yielded
considerable information on the mode of inheritanadisease
heterogeneity, aetiology, prognosis and pathogsnekiautoimmunity
(Ad'hiah, 1990). In this regard, inflammatory boveksease (IBD) is a
further subject of HLA and diseases, and of a gnegiortance is the
demonstration that colonic epithelium is HLA-DR fioe in IBD.
Furthermore, HLA-DR positivty is related to the eise activity, and is
not present in uninvolved mucosa (Browh al.,, 1995). The same
authors further highlighted the importance of HLAlypnorphism in the
aetiopathogenesis of IBD, and considerations oéalie heterogeneity
and racial variations were augmented. Accordintlg,present study was
designed to investigate the role of HLA polymorpmss in the
aetiopathogenesis of IBD. The disease heterogewasyalso considered,
and therefore, two clinical entities of the diseagsre studied. These

were Crohn's disease (CRD) and ulcerative colitisd).

1-2: Aim of Study
The forthcoming theme was evaluated by employirgnes
Immunogenetic and immunological parameters. These:w
1- HLA-class | and HLA-class Il polymorphisms.
2- Blood group phenotypes.
3- Total and Differential counts of leucocytes.
4- Lymphocyte subpopulations (CD3+, CD4+, CD8+, andl@b
cells).
5- Phagocytosis.



Chapter Two: Review of Literature

2-1: TheHLA System

The term HLA refers to the human leucocyte antigehich
represents the human major histocompatibility cexpiMHC). It is
controlled by a set of linked genes located on #®rt arm of
chromosome 6 between bands 6p21.31 and 6p21.32%5pmms a DNA
segment of about 4000 kbp (Salazar & Yunis, 199%e number of
genes has not precisely defined, however, Newellcamtieagues (1996)
tabulated a count of 212 genes, but only a fifthhait number encodes
the leucocyte antigens (Forbes & Trowsdale, 1999).

The HLA genes are organized in three chromosomgions:
HLA-class |, Il and Ill. Class | and class Il reggoccupy the telomeric
and centromeric sides of the short arm of chromasémrespectively,
and their gene products are cell surface glycopretewhich are
structurally and functionally related. HLA-clasd Hegion is located
between class | and class Il regions, and its gepducts are serum
proteins (Roitt & Rabson, 2000). A schematic préstgon of HLA gene
map is given in figure 2-1.

A characteristic feature of HLA genes and gene petslis their
extreme genetic polymorphism. The polymorphism lsamefined as the
occurrence in a population of two or more gendicdétermined forms
(alleles) of a gene in such frequencies that thestaf them could not be
maintained by a mutation alone (Emery & Muller, 8285uch definition
Is overwhelmed by the HLA system, in which, the regged loci show a
high degree of polymorphism at each locus (Dord)2}. The HLA
polymorphism can be explained in the ground of imalagical
recognition between self and non-self, and in stl@me, the HLA



antigens fit well the concept. Therefore, the palypmism may have
evolved to encounter the different invading micgaisms and antigens
that challenge the immune system (Klein & Sato, @O list of
serologically recognized HLA antigens is preseniteihble 2-1.
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Figure 2-1: HLA gene map (Klein & Sato, 2000).



Table 2.1: Serologically recognized HLA alleies

HLA Alleles
A Locus B Locus CLocus | DR Locus| DQ Locus
Al B5 B49(21) |Cwl DR1 DQ1
A2 B7 B50(21) | Cw2 DR103 DQ2
A203 B703 B51(5) Cw3 DR2 DQ3
A210 B8 B5102 Cw4 DR3 DQ4
A3 B12 B5103 Cwb DR4 DQ5(1)
A9 B13 B52(5) Cwb6 DR5 DQ6(1)
Al10 B14 B53 Cw7 DR6 DQ7(3)
All B15 B54(22) | Cw8 DR7 DQ8(3)
Al19 B16 B55(22) | Cw9(w3) | DRS8 DQ9(3)
A23(9) B17 B56(22) | Cw10(w3)| DR9
A24(9) B18 B57(17) DR10
A2403 B21 B58(17) DR11(5)
A25(10) |B22 B59 DR12(5)
A26(10) |B27 B60(40) DR13(6)
A28 B2708 B61(40) DR14(6)
A29(19) |B35 B62(15) DR1403
A30(19) |B37 B63(15) DR1404
A31(19) |B38(16) |B64(14) DR15(2)
A32(19) |B39(16) |B65(14) DR16(2)
A33(19) |B3901 B67 DR17(3)
A34(10) |B3902 B70 DR18(3)
A36 B40 B71(70)
A43 B4005 B72(70) DR51
A66(10) |B41 B73 DR52
A68(28) |B42 B75(15) DR53
A69(28) |B44(12) |B76(15)
A74(19) |B45(12) |B77(15)
A80 B46 B78
B47 B81
B48

*: (Klein and Sato , 2000)

2-1-1: HLA-class| Region

As shown in figure 2-1, class | region occupies tislomeric side

of the short arm chromosome 6, and spans about2600 Kbps of the




DNA in this location. The region contains geneg #racodes the classical
HLA-class | antigens: HLA-A, -B and -Cw. Other ctdsgenes have also
been recognized by the 1998 Nomenclature committese are HLA-E,
-F, -G, -H, -J, -K and -L. Among those, only HLA-E, and -G genes are
expressed (Dorak, 2002).

HLA-A, -B and -Cw antigens are virtually expressaad the cell
surface of most nucleated cells, although the levedxpression varies
depending on the tissue. The class | moleculehistarodimer consisting
of a heavy chain (alpha) and a light chainB;-microglubulin;,M). The
a chain is a transmembrane glycoprotein with a md&cweight of
about 45 kilodaltons, and encoded by a structucdynporphic gene
located on the short arm of chromosome 6. Baseahono acid analysis,
thea-chain is divided into three regions: an extradalwegion, which is
subdivided into three domaingl| a2 anda3), a transmembrane region
and a cytoplasmic tail (Figure 2-2). ThgM chain is also a glycoprotein,
but with a less molecular weight (12 kilodaltores)d encoded by a non-
polymorphic gene located on chromosome 15. W®hehain is non-
covalently associated witf,M, and without the latter chain, class |
antigen will not be expressed on the cell surfaCkeig et al., 1983;
Owen and Steward , 1998).

HLA-A, -B and -Cw loci are highly polymorphic, hiang multiple
alleles at each expressed locus, and up-to-datel®4dnd 9 alleles have
been serologically identified at HLA-A, -B and -Caci, respectively
(Table 2-1). The polymorphism can be attributedntyaio amino acid
substitution in thexl-domain, whilean2-domain shows a less degree of
amino acid variability. Thex3-domain is considered as a conservative
part of the chain, because the amino acid sequartbes domain has not
shown a variation among HLA-class | antigens sas&tuenced (Marsh,
2004).
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Figure 2-2: Structure of HLA - class | and -clabsnblecules (Klein &
Sato, 2000).

2-1-2: HLA-class || Region

HLA-class Il region is located in the centromeside of the short
arm of chromosome 6, and extends over 1000 to Kifj® of DNA
(Figure 2-1). Five subregions have been recogriizethss Il region, and
the designation of their loci consists of thre¢elest the first (D) indicates
the class, the second (R, Q, P, O or M) is theljaamd the third (A or B)
refers to the chaimu(or B, respectively) (Klein and Sato , 2000).

HLA-DR genes (DRA and DRB) encodes HLA-DR antigens,
HLA-DQ genes (DQA1l and DQB2) encodes HLA-DQ antigeHLA-
DP genes (DPA1 and DPB2) encodes HLA-DP antigehgewhe HLA-
DOB and HLA-DM (DMA and DMB) loci function in recrtment of



antigen by class Il molecules. There are also s¢pseudogenes, which
are DRB2, DRB6, DRB8, DRB9, DQA2, DQB2, DQB3, DPA2ad
DPB2. Other non-HLA genes whose functions are piignantigen
presentation, are also mapped to HLA-class Il regithey are LAMP2
and LAMP7, and TAP1 and TAP2 (Rhodes amhtbwsdale, 1998;
Margulies, 1999).

The expressed HLA-class Il molecule is a heteredimvhich
consist of two polypeptide chains: heavy (alptjpand light (betag).
Both chains are encoded by structural genes (A B\ndespectively),
which are located on the short arm of chromosomd@lgo, they are
transmembrane glycoproteins with a molecular wegf23-35 and 26-
29 kilodaltons, respectively. Each chain is dividetb extracellular,
transmembrane and cytoplasmic regions. The extwaelregion is
further subdivided into two domainsil and o2, and f1 and B2,
respectively (Kleiret al., 1983; Owen and steward, 1998). Both genes (A
and B) and their productsu (and B) are highly polymorphic in the
expressed loci (DR, DQ and DP), but DRA gene iaception. The
gene have shown two allelic forms only (DRA*010ddpRA*0102) at
the molecular level. The polymorphism is mainlyrdsed to amino acid
substitution in thenl andpl domains ofa and f chains, respectively
(Margulies, 1999). Up-to-date, there have been i ‘A alleles, which
are serologicaly recognized at HLA-DR and -DQ Igdarsh, 2004), and
at the molecular level, the list can be much furtheanded (Table 2-1).

HLA-DR, DQ and DP antigens have a limited tissisgrdbution.
They are expressed on the surface of a subgroummtine cells that
includes B Ilymphocytes, activated T lymphocytes, crophages,

dendritic cells and thymic epithelial cells (Owerdasteward , 1998).



2-1-3: HLA-class|11 Region

The class Il region contains a disparate coleectof densely
packed genes. Many of them have not been charaetefully at the
functional level, but a role in the innate immunesponse and
inflammation has been suggested (Algeral., 1986). HLA-class Il
genes with obvious roles in immunobilogy are membef the
complement activation pathways (C2, C4A, C4B an{l, Biich are also
highly polymorphic, especially C4A and C4B loci (Adhet al., 1996).
Other genes are also of interest; these are HIM®and CYP21 genes.
The HSP70 genes encode cytosolic molecular chapinahsnay function
as forerunners of MHC molecules in presenting cslalar contents of
cancer cells to the immune system, therefore, HSRaY) behave like a
tumor rejection antigen. TNF(A) and TNF(B) genesate cachectin and
lymphotoxine molecules, respectively, while CYP21 is the geore2fl-
hydroxylase, which is an important enzyme in codteroid metabolism
(Dorak, 1998).

2-1-4: Inheritance of HL A genes

HLA genes are inherited as a group in a form baplotype, and
therefore, each individual inherits two haplotyp@se from each parent.
Each haplotype contains three class | (A, B and @wg three class Il
(DR, DQ and DP) genes. A heterozygous individuall wiherit a
maximum of six class | alleles, and a similar numteclass Il alleles.
These alleles are codominantely inherited, andovollthe law of
segregation set down by Mendel (Kleghal., 1983).

Due to their close linkage, alleles on a singleootosome
segregate togethesn(bloc), and as mentioned earlier in this section, they
represent a haplotype. However, in certain hapkdysome alleles of

different HLA loci occur in a nonrandom associatifor instance A1-B8



haplotype. The frequency of HLA-A1 allele in Caueaspopulations is
0.17, and that of HLA-B8 is 0.11. Then if these tabeles were

associated at random, the expected frequency of theng found

together in the population would be the producttha#ir independent
frequencies: 0.17 x 0.11 = 0.0187 (1.87%). Inspgcthe Caucasian
populations for this combination (A1-B8) showeddaserved frequency
of 0.09 (9%), which is much higher than the expgdtequency. This
difference between the expected and observed lyggldtequencies is
attributed to the phenomenon "Linkage Disequilibriu which may

suggest that selection is favouring certain HLAelall combinations.
However, a cross-over between two parental chromesat meiosis has
also been reported in the HLA region resulting Ewnrecombinant
haplotypes, which may scope a further variationthis region (Rhodes
and Trowsdale, 1998).

2-1-5: Function of HLA Antigens
In general, HLA molecules are involved in a numbefr

immunological and non-immunological interactionsittespect to the
immunological function, HLA molecules bind peptideagments of
antigens degraded inside the antigen presentitg) e®ld present them to
the receptors of T lymphocytes (Trowsdale, 1998 $ource and nature
of presented peptide impose whether it is assatiateh class | or class
I molecules. Peptides synthesized inside the antgyesenting cells (i.e.
viral antigens) are associated with class | ansg&herefore, when a cell
became infected with a virus, the viral proteinge aynthesized
endogenously using the host cell's machinery, arnhéa cytosol, the viral
proteins are degraded into peptides in proteasofedscted peptides are
then transported into the cytoplasmic reticulumerehthey are loaded

onto newly synthesized class | molecules, and theA-peptide
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complexes are then exported to the cell surfaces@&rcomplexes are
recognized by CD8+ cells, which will be then ededato initiate the

process of killing cells having the complexes ositilsurface (Rhodes &
Trowsdale, 1998).

Peptides derived from outside antigen presenteig(exogenous
antigens; bacteria) are taken in by endocytosigcgesed using
proteolytic enzymes and presented with class llecuks, and such
processes are a pivotal event in the initiatiomwhune responses. Class
I molecules and associated peptides are then mexsdor T-helper
lymphocytes (CD4+), which in turn initiate an imnauractivation
presented by cytokine productions that direct ¢ailutand humoral
Immune responses against the challenged antigerer{C& Steward,
1998).

An additional function of HLA molecules that is ndirectly
related to T-lymphocyte recognition has been retzieghin recent years.
They serve as elements for signal transductioatoral killer (NK) cells.
The expression of HLA class | molecules by a taog#tcan protect the
target from killing by the NK cells, and target Isetlefective in the
expression of these molecules are susceptible tac®lKlysis (Rook &
Balkwill, 1998).

With respect to the non-immunological functiondHbfA antigens,
it has been augmented that these molecules intetdtbther receptors
on the cell surface, for instances transferrin peme epidermal growth

factor and various hormone receptors (Schetfal., 1995).

2-1-6: Methods of HLA Typing
HLA typing is carried out at the phenotypic leyet. what types
of protein are expressed on the cell surface) badyenotypic level (i.e.

what DNA sequence is present in the genes). Thadomapproach is
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termed serological HLA phenotyping, and employsehhique called

microlymphocytotoxicity test, which was developey erasaki and

McClelland (1964). In this technique, anti-HLA audies recognize and
react with HLA molecules on the surface of lymphesy The reacted
cells will activate the classical pathway of theled rabbit complement,
and consequence in their death, which indicatelstiiese cells express
the HLA molecule defined by that antiserum (Ad'hi2890).

In 1984, HLA alleles were analyzed at the genatypvel, and the
use of restriction fragment length polymorphism I(RFwas introduced
during the ninth histocompatibility workshop (Alber 1984). In this
workshop, HLA genes were studied at the DNA levahd such
presentation demonstrated the power and utilitp A technology in
HLA typing, and paved the way for its use in suhsed workshops. In
1991, the eleventh histocompatibility workshop guaed the
introduction of polymerase chain reaction (PCR)htedogy with
sequence specific oligonucleotide probe (SSOP) itidation as an
HLA-DNA typing method (Forbes and Trowsdale ,1998)ese methods
were further examined and developed in the subsequerkshops, and
their applications revolutionized the HLA polymorgpim especially in the
class Il region (Robinsoet al, 2003).

2-1-7: HLA and Diseases

Probably, one of the most striking features of Hutigens is their
association with certain diseases. Both populamhfamily studies have
been employed to demonstrate the relationship legtvedleles encoded
by HLA system and various disease states. Sucltiasem studies are
helpful in understanding the disease, firstly bpvding clues for its
pathogenesis, and this information may in turn akiable in relation to

diagnosis, treatment and prevention, and secohdlps$sociation may
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Chapter Three: Subjects, Materials and Methods

3-1: Subjects

Sixty—five Iraqgi patients with inflammatory bowelsdase (IBD) were
investigated. During the period May-December, 2004e disease was
clinically diagnosed by the consultant medical fs&f Al- kadhamyiah
Teaching hospital and Gastrointestinal Tract (&md Liver Disease Center
in Baghdad. The diagnosis was based on a climkwaluation using
colonoscopy and a histopathological examinatioa bfopsy. According to
the point view of consultants, the patients weraiaclly subdivided into
ulcerative colitis (ULC) and Crohn’s disease (CKDable 2.1).

Table 3.1: Numbers and percentage frequencies Dfg&tients (UCL and

CRD) and controls divided by sex, and their aggean

IBD patients (No.= 65)

Total UCL CRD Controls

(No. = 65) (No.=50) (No. = 15)
Parameter (No. = 67)

No. % No. % No. % No. %

Sex Males 29 446 25 50.0 4 26.7 30 44 4

Females 36 55.4 25 50.0 11 73.3 37 55.7

Age Range (years 13-65 13-35 19-65 18-65

Sixty—seven individuals (apparently healthy) wereurtHer

investigated, and were considered as a control leamfhey were matched

27



with patients for age, sex and ethnic backgroundalfA Muslims)
(Table 2.1).

3-2: Biological Materials and Kits
1. HLA class | and class Il antisera and control sBratest, Germany.
2. Mouse antihuman CD markers (CD3, CD4, CD8 and CD@8jotec,
U.K.
3. Lyophilised rabbit complement: Duxted Rabbit, U.K.
4. Blood group kit (anti-A and anti-B antibody): Biste Germany.

3-3: Solutions

* Normal physiological saline: The solution was reapsepared
(ADWIC, Egypt).

* Phosphate buffer saline (PBS): One tablet of PB®i{) U.K.) was
dissolved in 100 ml distilled water. Then, the $olu was autoclaved
(121°C., 1.5 pound/fn 20 minutes) and stored in the refrigerator
(4°C.) until use.

* Hank’s balanced salt solution (HBSS): The follogvimaterials were
dissolved in 1000 ml of distilled water. After asfung the pH to 7.2,
the solution was autoclaved and stored at 4°C usgl (Hudson &

Hay, 1980).
1. Sodium chloride (NaCl): 8.00 grams.
2. Potassium chloride (KCI): 0.40 gram.
3. Calcium chloride (CaG): 0.20 gram.
4. Magnesium sulphate (MgQQH,0): 0.20 gram.
5. Potassium di-hydrogen phosphate @RIG)): 0.10 gram.
6. Sodium bicarbonate (NaHGD 1.27 gram.
7. Glucose (GH120%e): .0Q grams
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Leucocyte diluting solution: Two mls of glacial éiceacid were
added to 98 ml of distilled water. Then one drépnethylen blue
was added as a colour indicator (Sood, 1986).

Trypan blue stain solution (2%): Two grams of tnyplalue stain
powder were dissolved in 100 ml physiological salinThe stain
solution was filtered before use (Ad'hiah, 1990).

Eosin stain (5%): Five grams of eosin powder wassaived in 100
ml distilled water. The stain solution was cenigiéd (3000 rpm for
10 minutes) before use (Ad'hiah, 1990).

Leishman’s stain: The stain solution was ready-preg (The
Institutes of Sera and Vaccines, Baghdad).

Wright stain: The stain solution was ready-prepdiidte Institutes of
Sera and Vaccines, Baghdad).

Nitroblue tetrazolium (NBT) stain: An amount of @am of the stain
powder was dissolved in 100 ml of sterile physiatagsaline. Then,
the solution was stored in sterile dark bottle%€4until use (Metcalf
et al., 1986).

Fixative Solution: The following solutions were ratk PBS (8 ml),
formalin (33 ml) and acetone (60 ml). The solutwas stored in the
refrigerator (4°C) until use(Serotec Data shee§).99

Washing Media: Terasaki medium was supplementeld &4 heat

inactivated foetal calf serum (Ad'hiah, 1990).
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3-4: Laboratory Methods

3-4-1: Collection of blood samples

From each subject, 10 ml of venous blood wetkected in heparinzed
test tube, and divided into two aliquots (1.5 arfel @l). The first aliquot
was used for total and differential counts of laaytes, phagocytosis and
blood group phenotypes. The second one was employdtie detection
of HLA polymorphism and lymphocyte subpopulation$he blood was

manipulated for laboratory investigation in lesarthwo hours.

3-4-2: Total and Differential Counts of Leucocytes
3-4-2-1:Total Count of Leucocytes
The conventional method of blood cell counting wemployed,

following the procedure of Sood (1986). A volume®02 ml blood was
dispensed in a test tube containing 0.38 ml ofdeuyte diluting solution,
and then the contents were mixed and the tube efa$ol three minutes.
One drop of the diluted blood was applied to thease of a counting
chamber (Neubauer hemocytometer) under the coyer After that, the
chamber was left for two minutes to settle the sgedind by then, the

leucocytes were counted using the following equatio

Total Count (cells/cu.mm.blood) (—N“mbemf Ceuscoumeﬂ x 20 x10

4

3-4-2-2 Differential Count of leucocytes

A blood smear was made on a clean slide anddeéir drying. Then
the slide was stained with Lishman’s stain for 2ues and buffered for 10
minutes with Leishman’s buffer. After that, thedsliwas rinsed with tap

30



water and left for air drying (Sood, 1986). Thais¢d smear was examined
under oil immersion power (100x), and at least 280cocytes were
randomly counted. Then, the percentage of eadhtyqe was obtained.
The count of each type of leucocytes was calculaecbrding to the

following equation:

Total Count (cells/cu.mm.blood) (_Percentagef Cellsx TotaICountj

100

3-4-3: HLA phenotyping
3-4-3-1:Principles

The test was performed in the Histocompatilhlaporatory of the Al-
Karama hospital in Baghdad. The most widely usedcgaure for a
serological detection of HLA antigens is the migrophocytotoxicity test,
which was developed by Terasaki and McClelland 4)196d standardized
in agreement with the National Institute of Allerggd Infections Diseases.
The test is a complement dependent reaction, iclwantibodies recognize
antigens on the surface of lymphocytes and formigantantibody
complexes. The formed complexes thus are ablectivate the added
complement which results in death of reacted cellShen, by a dye
exclusion technique, it is possible to score tlaetions and to determine the

HLA phenotype.

3-4-3-2:1solation of lymphocytes
By means of a density gradient centrifugation (Aadih 1990), the
lymphocytes were isolated from the whole blood tjsec 3.4.1). The
following steps were followed:
* The blood (8.5ml) was centrifuged (1000 rpm) fomiihutes.
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The plasma, Buffy coat and the most upper layargthrocytes were
collected in a 10 ml centrifuge tube, and the salipension was
diluted with physiological salin up to 10 ml.

The diluted cell suspension (5 ml) was layered oml3of Ficoll-
iIsopaque separation fluid (lymphoprep; specifiosiya= 1.077).

The tubes were centrifuged (2100 rmp) for 30 misutea cooled
centrifuge.

After centrifugation, the lymphocytes were visilds cloudy band
between the plasma and lymphoprep layeres.

The band was collected in a 10 ml test tube, armd citlls were
suspended in washing medium (5 ml).

The tube was centrifuged (2000 rpm) for 5 minutest(wash), then
the supernatant was discarded, and the cells wstspended in 5mi
washing medium. This step was repeated (second)wash

A third wash was also done but at a lower spee@Q¥pm) and for
10 minutes. This step is very necessary, becaussps to maintain
most of the platelets in the supernatant.

The obtained cells were suspended in 2 ml Terasai&dium
supplemented with 10% heat inactivated (56°C font@utes) foetal

calf serum.

3-4-3-3 I solation of B Lymphocytes

HLA-class Il antigens (DR and DQ) have a limitesistie distribution,

being mainly expressed on the surface of B lymptescy This led to the

consideration of B cells as the best in the sercédgletection of HLA-DR

and -DQ antigens. Therefore, there is a requirementhave a cell

suspension rich in B cells and depleted from otpepulations of

32



lymphocytes. One of the main methods that are @yegl is the adherence
of B cells to nylon-wool (positive selection).Thestinod is outlined in the
following steps:

» About 0.15g of nylon-wool was loosely packed in bzerel of a 2ml
disposable syringe. The nylon wool was rinsed witrm (37°C)
washing medium two times, and an avoidance of ngakin bubbles

in the nylon wool was considered.

* The lymphocytes suspension (section 3.4.3.2) wassterred to the
barrel of nylon-wool, andboth ends of the syringe barrel were sealed
with parafilm and incubated for 30 minutes at 37°C.

» After incubation, the parafilm was removed and iiyon-wool was

rinsed several times with warm washing medium (&a&6uml).

» The washing medium was collected in a 10 ml cargaftube, which
was centrifuged (2000 rpm) for 5 minutes to collabe T
lymphocytes, which were used for phenotyping of HtlAss |

antigen.

* The nylon-wool adherent B-lymphocytes were isoldbgdadding a
worm washing medium (10 ml) to the syringe-baragid the nylon-

wool was squeezed by the syringe piton severaktime

* The washing medium was collected in a 10ml cergdftube, which
was centrifuged (2000 rpm) for 5 minutes to collBeymphocytes,

which were used in the phenotyping of HLA- clasartigens.
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3-4-3-4:Counting of lymphocytes and Assessment of Viability

An aliquot of 10 pl of cell suspension (sect®#.3.3) was mixed with
90 ul of trypan blue for 3 minutes, and then thability was determined

according to the following equation:

Viability (%) = [Numberof Living Cells} <100

Total Numberof Cells

At the same time, the numbers of T- and B-lymphesywere
counted, and the cell concentration was adjustéddox 16 cells/ml.

3-4-3-5:Preparation of Typing Plates

The plates were prepared in advance in batoh& plates each time.
Terasaki plates (60 wells) were filled with neuwal(liquid paraffin), and in
each well, 1 ul of HLA antiserum was dispensederTlthe plates were
covered with lid and stored in a freezer (-20°Chiluequired. The wells
contained antisera specific for HLA-class | (A @idand -class Il (DR and
DQ) antigens, which were available in the Histocahility laboratory at the
Al - Karama hospital (Table 3-2).
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Table 3-2: Listing of used HLA antisera

HLA —A HLA-B HLA-DR HLA-DQ
Al B7 DR1 DQ1
A2 BS DR2 DQ2
A3 B12 DR3 DQ3
A9 B13 DR4
A10 B14 DR5
A1l B15 DR6
A28 B16 DR7
A29 B17 DR8
A30 B18 DR10
A31 B21
A33 B22

B27
B35
B40
B41
B42
B48
B51
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3-4-3-6: Serological Typing

Before serological typing of HLA antigens, two tggi plates (one for
class | and the other for class Il antigens) wétaioed from the freezer and
left for thawing at room temperature (25°C) forrithiutes. To each well in
the plate, 1ul of cell suspension (2000-3000 cells)s added using
Hamilton syringe.The plate was incubated (25°CBfominutes (HLA-class
| antigens) or 60 minutes (HLA-classll antigensjtef incubation, 5 pl of
rabbit complement were added to each well, andthduincubation (25°C)
was carried out for 60 minutes (HLA-class | antigjeor 120 minutes (HLA-
class Il antigens). Then, 2 ul of eosine were added after 5 minutes, 4 pl
of formaldehyde were added to each well. The platere left to the next

day for reading.

3-4-3-7:Reading the Plates
Each well in the plate was examined, using a plaséast inverted
microscope, to score the percentage of cell depéncéntage of eosin

stained cells). The score ranges were as thexfwifp

Score Reaction Percentage of cell death
1 Negative Same viability as negative control.
2 Doubtful negative 10-19% killed lymphocytes.
4 Weak positive  20-39% killed lymphocytes.
6 Positive 40-79% killed lymphocytes.
8 Strong positive  80-100% killed lymphocytes.
0 invalid Reaction cannot be accurately read.
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3-4-4: Phenotyping of Blood Groups

Blood group phenotypes (A, B, AB, and O) watetermined by
employing the conventional method presented by $©686). The method
Is based on agglutination reactions between bloodmspecific antisera

and blood group antigens on the cell surface dheogytes.

3-4.5: Lymphocyte Subtyping for CD markers
3-4-5-1:Principles

Lymphocytes express a large number of differentecudes on their
surfaces which can be used to distinguish cell stsbsMany of these cell
markers can be identified by specific monoclondlbadies. A systematic
nomenclature has been developed in which the terbh (Cluster
designation) refers to groups of monoclonal antig®dthat bind specifically
to particular markers (Lydyard & Grossi, 1998). the present study, four
CD markers were investigated: CD3 (Pan T-lymphayt€D4 (T-helper
lymphocytes), CD8 (T-cytotoxic lymphocytes) and GOB-lymphocytes).

3-4-5-2:Procedure

The isolated lymphocytes prepared in section §324.were adjusted
to a cell count of 1 x focell /ml, and 10 pl of the cell suspension were
dispensed in the well of a CD marker specific slitleen, the slide was left
for air-drying at room temperature for 30 minutéfier drying, 10 pl of the
fixative solution were added to each well on theesd and left for air-drying
(about 2 minutes) at room temperature .Then, tlie sbas covered with
Almonium foil and stored in the freezer (-20°C).

Before carrying out the procedure of CD typing, #ide was taken
out from the freezer and left for thawing at ro@mperature for 15 minutes.

Then, 10 pl of a specific anti-CD marker antibody@Fescin Isothiocyanate
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labeled monoclonal antibody ) were added to thd,veeld the slide was
incubated at room temperature in a humid chambe6@minutes. After
incubation, the well was washed with phosphatedoigéline to remove any
unreacted antibody. The slide was air-dried anangxad under fluorescent
microscope to score the percentage of fluoresadld (Serotec Data Sheet,
1999).

3-4-6: Phagocytosis

The method of Metcalf and colleagues (1986) adepted to carry out the
procedure of assessing phagocytosis in the peapbirod. The method is
based on assessing the percentage of polymorpleamudells that
phagocytose heat-killed yeast, as well as, theititypbto reduce the

substance nitroblue tetrazolium (NBT).

3-4-6-1:Preparation of Heat-Killed Yeast

Ten grams of the yeas®afcharomyces cervisiae) were suspended in
warm (37°C) physiological saline (150 ml). Thel seilspension was heated
in boiling water both for 60 minutes. After heafjrthe cells suspension was
cooled to 37°C, and filtered using sterile doubieels of gauze. The filtered
cell suspension was assessed for yeast cell wiabyi dye exclusion test
(trypan blue) to assure that all cells were de&enT the cell suspension was

divided into aliquots (5 ml) and stored at -20°@ilurse.

3-4-6-2:Phagocytic | ndex
To determine the phagocytic index (PI), anwoiopf the heat killed yeast

suspension was obtained from the freezer andnedtwater bath (37°C) for
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thawing. Then, the cell suspension was washed twitie physiological
saline and the yeast cells were adjusted to a otrat®n of 1 x 10
cells/ml. Heparinized blood (0.25 ml) was mixed lwid.15 ml of yeast
suspension together with 0.20 ml of Hank's balargatdsolution, and the
mixture was incubated for 30 minutes at 37°C, withtle shaking every 5
minutes. After incubation, the mixture was mixédroughly, and a blood
film was made and stained with Wright stain for Bimtes. Then, the slide
was washed with tap water and air-dryed. The slide inspected for yeast-
phagocytic cells using light microscope, and focheaamples at least 100
polymorphonuclear cells (phagocytic and non-phagocygells) were
randomly counted, and the percentage of yeast-glytigaells was scored
according to the following formula:

{ Numberof Phagocyticell

Phagocytic Index (%) i TotalCount

sj x100

3-4-6-3:Nitroblue Tetrazolium Index
The procedure of Metcakt al. (1986) was followed to assess the

nitroblue tetrazolium index. The following matesalvere mixed in a test
tube and incubated at 37°C for 25 minutes:

1- Heparinized blood : 0.25 ml

2- HBSS :0.20 ml

3- NBT solution :0.20 mi

4- Yeast suspension :0.05 ml

After that, a blood smear was prepared on a shdkeleft for air-drying.
The slide was stained with Wright stain (3 minutegshed with tap water
and air-dryed. Then, the slide was examined utigbt microscope to

determine the polymorphonuclear cells that redubedNBT substance, and
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their percentage was calculated (NBT index; %) gidine equation of
phagocytic index.

3-5: Statistical Analysis

The statistical manipulations included three maialyses, which were
assessment of HLA gene frequencies, HLA and diseaseciation and
assessment of significance between means. Thebsemare presented by
Ad'hiah (1990).

3-5-1: Gene Frequency of HLA alleles
The gene frequency of HLA alleles was assessed myyloging the

formula of Square Root Method:

Gene Frequency [P] %-,/ 1- AntigenFrequency

From gene frequencies, the expected numbers désleere estimated

using the formula:

Expected Number =[2 x N x P (1 - P) + (N3]P

3-5-2: HLA and Disease Associations

The association between a marker and a diseas@rgssed in terms of
relative (RR), etiological fraction (EF) and pretiea fraction (PF). The RR
value can range from less than one (negative ad8wti to more than one
(positive association). If the association is pesjtthe EF is calculated,
while if it is negative, the PF is calculated. Thignificance of such
association (positive or negative) is assessedithgreChi-Square test or

Fisher's exact probability. The latter assessnsemtare preferred, because it
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allows for the correction of probability, moreovérs not affected by small
numbers (less than 5). The mathematical calculatodrsuch parameters are

as the following:
RR:[ade
bxc

EF:(RR'ljx( a j
RR a+b

1-RR( fbj

PF= a
mR1- 3 )
a+b a+b

a: number of patients positive for the antigen

b: number of patients negative for the antigen.
c: number of controls positive for the antigen

d: number of controls negative for the antigen.

3-5-3: Differences between Means
For total and differential counts of leucocytes,mphocytes
subpopulations and phagocytosis (Pl and NBT inglicdk®e means were
given. Differences between means of patients anttals were assessed by
ANOVA test and the Least Significant Difference S These analyses
were carried out using the computer programme;isBtatl Package for
Social Sciences (SPSS).

41



Significant differences in the distribution of bbbgroup phenotypes
were assessed by Chi-square test, which was ceddukccording to the

following formula:

(Observed Expected >

Chi-square=
Expected

42



Chapter Five: Discussion

The present study demonstrated that immunogepegdisposition
may be considered as an important requirementhi®rdevelopment of
IBD, and HLA antigens are in favour of such geneadion, in which
several markers of human MHC showed different itigtrons in patients
and controls. These markers are belonging to tvgpons of human
chromosome 6. They are HLA-class | and -classdi, lm which a highly
polymorphic status is recognized (Dorak, 2002).

At HLA-class | region, remarkable deviations weteserved for
the antigens A9, A1l and B41. Both A9 and B41 werdavour of
increased frequencies in the patients. The ant&g@rwas observed in
around 50% of the patients, while B41 antigen washmhigher (about
two-thirds of the patients). Such two deviationsred RR values of 5.03
and 30.78, respectively, and maintained EF valuef.4?2 and 0.63,
respectively. Inspecting other HLA-IBD-associatgindies carried out in
other world populations revealed associations witiher HLA-class |
antigens; B5 in Japanese, and B27 and B44 in Caucasians (Brown et al.,
1995). Such discrepancy can be explained in theungroof racial
differences, especially if we consider that HLAigehs show different
frequencies in different populations including isa@gAd’hiah, 1990;
Ad’hiah et al., 1996; Mahdi et al., 2004). However, looking at the subject
from a different angle may help to bridge the dipancy, and the
estimated EF values may establish the theme. Agested by the
statisticians, the EF value can range from 0O (nso@ation) to 1
(maximum association). In other term, a value ofod an antigen is
interpreted that this antigen is fully responsifde the development of

the disease, otherwise, if the value is in betw&erand 1, the
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interpretation is that this marker is partially atwed in the disease
development, and other factors (i.e. environmergathogens) are
operative (Svejgaard al., 1983). The EF values of A9 (0.42) and B41
(0.63) support the forthcoming statement, and 3¥ 8% contributions
of other factors in association with A9 and B44pectively, are required
in the development of IBD, but what are these f@oThe answer may
be augmented if we consider the immunological raésiLA-class |
antigens. These antigens are virtually expressechast nucleated cells,
and are involved in antigen presentation carrietl lmpu macrophages,
especially those antigens of a viral origin (Kletral., 1983 ). A default
in such mechanism may render an individual vulderato any
immunologically-mediated morbidity (Owen and Stety&998, 1998).
In this respect, different viruses (Herpes virussdp megalovirus and
influenza viruse ) have been encountered in diffep@pulations ( Xiaet
al., 1998), and although none of them is a conclusagsative agent,
their importance can not be ignored if the immugalal role of HLA-
class | antigens in antigen presentation is consttddn this respect, the
hypothesis of molecular mimicry may have the clbecause each
potential virus may share epitopes with HLA antgeand such sharing
may be different in different populations due tce tenvironmental
impact, which is certainly varied from region togien in the globe
(Parkes and Jewell, 2001). Therefore, the pos#ssociation of A9 and
B41 with IBD in Irag could not be confirmed by prews studies.

A further inspection of HLA-class | antigens inbguoups of IBD
(ULC and CRD) revealed a similar picture, and bét® and B4l
antigens were positively associated with the twoichl entities of IBD.
In this sense, these two antigens may confer an umogenetic
predisposition to the general IBD irrespective tf clinical types,
although the strength of the two associations vifhsrent. The B41 was
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more important than A9 in ULC (RR = 408. 3.6; EF = 0.70 vs. 0.31),
while the opposite outcome was observed in CRhith the A9 is the
most important class | antigen (RR = 6.88 ; EF £D.5urthermore, and
with the attempt to characterize each clinical typeterms of HLA
antigens, one important finding was observed. Thigen B16 was
present in only 2% of ULC patients, while its fregay in CRD patients
reached 33.3%. So, can we consider B16 as a diffateg marker
between the two clinical types of IBD, a furthenftomation is certainly
required before reaching a substantial conclusion.

At HLA-class Il region, further antigens were awvbur of positive
associations with IBD, these were DR4 (RR = 3.3; EF = 0.23), DR5 (RR
= 6.6; EF = 0.14) and DR8 (RR =.5; EF = 0.24), but these associations
were limited to DR8 after correction of probabilitfPc=0.018 ).
Although, these associations were not strong as dhaHLA-class |
region, the polymorphism of HLA-class Il loci hasig much more
interest in HLA-disease association studies, bexaosha andp chains,
which are coded by structural genes on chromosomar& highly
polymorphic especially at HLA- DQ and -DP subregofMargulies,
1999). Accordingly, it has been suggested thatepigzlity to IBD is
partially genetically determined, and the HLA-clais genes are
candidates for a role in genetic susceptibility IBD, because their
products play a central role in the immune respai&tekkerset al.,
1999). The present results strongly support suctmé; however,
multiple studies have reported associations betwekesDR and -DQ
phenotypes and IBD, either ULC or CRD, but muchhaf data are still
contraversal (reviewed by Zheng al., 2003). These studies have
demonstrated that DR1 (Toyo@hal., 1993; Danze et al., 1996), DR4
(Matake et al., 1992), DR5 (Fujita et al., 19844 &R7 (Reinshagesat
al., 1996) are positively associated with CRD, willR2 (Matake et al.,
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1992), DR3 Forcionet al., 1996) and DR8 (Purrmaret al., 1990) are
negatively associated. For ULC, positive assoanatibave been found
with DR2 (De La Conchat al., 1997), DR6 (Leideniust al., 1995) and
DR12 (Satsanggt al., 1994), and negative associations with DR2 (De La
Conchaet al., 1997), DR6 (Toyadat al., 1993) and DR7 (McConnell,
1983) have been observed. For HLA-DQ locus, thdistuhave reported
further associations, and ULC has been associaisiiyely with DQ2
and negatively with DQ3, while an increased freqyeof DQ3 and DQ4
were observed in patients with CRD, and in the sdisease, decreased
frequencies of DQ1 and DQ6 have been reported éed by Zheng et
al., 2003). None of these findings was confirmethim present study, and
in contrast, DR8 was positively associated with |B&xher total or
clinical sub types. However, some of these assoomtvere observed in
the present IBD patients (IBD: BIRDRS5, DR6, DR7 and DQ2; ULC:
DR4, DRS5, DR6, DR7, DQ1 and DQ2; CRD: DRS5, DR6 and DQ1), but
the significance was lost when the probability wasrected for the
number of antigens test at each locus, and sutistst@ application is
iImportant to exclude a chance occurrence of ancagsm due to many
comparisons that were made (Ad'hiah, 1990). Thesetbe discrepancy
can be ascribed to either racial differences (oBfie associations in
different populations), low sample size (the lewdl significance is
affected) or environmental impacts (different cawsapathogens). With
respect to the latter factor, the phenotypic exgoesof HLA-class Il
antigens is also involved in antigen presentatignntacrophages, but
with antigens of a bacterial origin, and such pgéms may have adapted
different epitpes in different populations (Owen danSteward
1998).Therefore, a similar argument, as in HLA-slasntigens, can be
upgraded, and the hypothesis of molecular mimiay also be put
forward to explain the cellular destruction at thiees of IBD in the
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intestine. In agreement with this scope some batteathogens has been
described as putative causative agents in IBD, fostances
Mycobacterium paratuberculosis and Helicobacter pylori, therefore
epitope sharings may be considered as a an impogzgplaining
mechanism, especially if we consider that HLA-DRsipaity of mucosal
cells is related to a disease activity in IBD patise (Brownet al., 1995).

Comparing the two clinical forms of IBD with eaother in terms
of HLA antigen and gene frequencies revealed tmataintigen B16 was
significantly different in ULC and CRD. Although cu observation has
not been recorded, it may help to answer cruciaktions regarding the
genetics of IBD, and how the two clinical forms aeéated to each other.
The answer can be augmented if we consider fariljies carried out in
ULC and CRD families. Such studies have demonstrétat the two
clinical forms do not always segregate indepenglewnithin families
(Parkes and Jewell, 2001). Accordingly, it has bseggested that there
are three genetic forms of IBD, one leading to U&lGne, one to CRD
alone, and a third leading to both ULC and CRD.eFmapping of the
HLA region in IBD families may support this, andpéain some the
discrepancies in HLA-IBD association studies (Tayad al.,1993).
Furthermore, an evidence for linkage of both UL@ &RD around the
HLA region on the short arm of chromosome 6 hasnbpeesented
(Stokkerset al., 1999). Moreover, these studies have describetidurt
predisposing loci on different chromosomes (Paiked Jewell, 2001),
and accordingly the disease heterogeneity hashighhghted.

The classical blood group antigens are a furthaojest of
Immunogenetics, although with limited allelic polgrphism. The
present study demonstrated that blood group phpastyere similarly
distributed in patients (total IBD, ULC and CRD)dacontrols. However,
such approach may underestimate the role of thesgeas in the
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pathogenesis of IBD, because the disease is linite¢de mucosa of the
intestine, and it is well known fact that the gethgvopulation can be
divided into two groups according to the secretatus of blood group
antigens. These are secretor, which secrets blomggantigens in their
secretions, and non-secretor, which does not (BodaFraser 1989). The
guestion is, can these antigens protect the muobgaredispose it to
inflammatory responses, the question waits an ansaed further

investigations are required.

The aetiopathogenesis of IBD can also explainetthénground of
immunology, which is one of the most actively sadliaspects in IBD,
and disturbances of immune reactions often has lbéserved in the
patients, and suggestions have proposed that apnrrmabh immune
response to a normal stimulus in a genetically epidgle host may
initiate the scope of IBD (Konstantinas al.,1999). Several aspects of
iImmunity were tackled in the present study, anddfaet was with total
and differential counts of leucocytes, as thesks aelthe peripheral blood
stream may give a general picture of the immunackgtatus of patients
(Lydyard and Grossi, 1998). The total count shoapgroximate counts
in patients and controls (range: 6569.71-6928.0k/ca. mm. blood),
and such range is considered as normal. Howewverditferential count
showed an opposite picture, and some leucocytegezhdifferent counts
in the patients and controls. Significantly inceshgounts of neutrophils
in total IBD and ULC patients were observed, andhstindings may
impact the importance of these cells in the pathegis of IBD.
Konstantinous and colleagues (2003) have recergipomstrated that
neutrophils are activated in IBD patients, anditttestinal inflammation
observed in the patients is characterised by daxirdf neutrophils into
the intestinal mucosa. Furthermore, anti-neutropyiibplasm antibodies

(p-ANCA) have been considered as a characteriziacken for ULC but

75



not CRD (Rowe , 2004). The main function of neulrtp is
phagocytosis (Jones al., 1999), and if these cells are activated, there
may be an increased phagocytic function. An examunahe present
data of phagocytosis revealed that phagocytostseat-killed yeast was
significantly increased in the patients, total aswbgroups, but the
reducing effect of these cells on the substance WBJ significant in the
total patients and ULC patients. Therefore, thesta dnay confirm that
neutrophils were activated in the IBD patients @mnts of ability to
phagocytosis and digesting the engulfed object®irTactivation may
have a trigger, but what is the nature of that abj& is a matter of
speculations. The antigenic challenge to the ima&stmmune system is
enormous, including pathogenic bacteria, normatiess intestinal flora,
bacterial products, toxins, viruses, ingested chalsj and even food and
drinks. Thus, the immune system of the gut, whloniginated in the
blood stream, has evolved at least two directi@s.one hand, it has to
provide the host with protective mechanisms agaimstasion of
pathogens across the surface of the mucosa, attteasther hand it has
to take up large nutrient substances and tolets#enbrmal intestinal
flora, all of which may potentially be immunogeriiGa et al., 1998).
Other lineage of polymorphonuclear cells is egsimis, and in the
present study these cells were significantly desrgain the patients
whether total or subgroups. These cells are algoluad in the non-
specific cellular immune response, but their fumttis normally related
to allergic reactions, which are immunologicallydised (Hyde, 2000).
However, their reduced count may suggest some irotagital reactions
in the sense of immune suppression, but no furtheestigation to
confirm or contrast such finding, and further inigations are invited to
clarify the relationship between eosinophils anthpgenesis of IBD. The
same theme may also be highlighted if we consider ¢ount of
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monocytes, and similarly these cells were signifisadecreased in the
patients. However, these cells are involved ingamtipresentation, which
enhances the function of lymphocytes, and a défetteir function may
effect the immune response (Owen and Steward, 1998)e
lymphocytes, which are the arms humoral and celiotanune responses,
showed similar counts in patients and controls, aad significant
difference was recorded. However, the lymphocytes ®©e better
understood in terms of their subgroups, which aéndd by surface
receptors collectively called CD markers. Accordynghe lymphocytes
can be CD3+ (pan T-lymphocytes), CD4+ (T-helperpghacytes), CD8+
(T-cytotoxic lymphocytes) and CD19+ (B-lymphocyteslls (Hyde
2000). CD3+ lymphocytes were increased in the pttjebut a
significant level was observed in total IBD and Up@&tients. It has been
suggested that one of the important immunoreguyaatsnormalities in
IBD is related to CD3+ lymphocytes, and activatioh T-cells by
different stimuli increases their expression offace markers (Xiat al .,
1998). Isolated T-lymphocytes from the peripher&dod or lamina
propria of intestinal mucosa in IBD patients haesealed their early
activation markers, which are IL-2R, CD98 and HLA&Dantigens
(Konstantiouset al ., 1999). The present study focused on T-lymphacyte
with a special reference to their CD markers; CD4 and CDS. Both cells
showed significant increased percentages in themiaf but the CD8+
cells showed a clearer increase than CD4+ celld, sarth deviation
contributed in shifting the CD4/CD8 ratio to be wedd in IBD patients
(total and subgroups) as compared to controlss Hifficult to explain
such finding, but most of recent studies have erpththese observations
in terms of cytokine production (Zhewrgal, 2003), and unfortunately the
present study could not have tackled their profiles understanding of

cytokine profile will certainly help in revealindhé¢ observed cellular
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abnormalities observed in IBD patients, and sucpr@gch may also
explain the significant increased percentage of @DZTells in the
peripheral blood of patients.
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Chapter Four: Results

4-1: HLA Antigens

The frequencies of HLA antigens (A, B, DR and DQgrev
compared between IBD patients (totals and subgjans controls. Two
clinical subgroups of IBD were considered; ULC &¥&D. The disease
heterogeneity of IBD was also inspected through gammsons of HLA

antigen frequencies between ULC and CRD.

4-1-1: Inflammatory Bowel Disease

The distributions of HLA-A, -B, -DR and -DQ antigenn total
IBD patients and controls are presented in tabiés 4+2, 4-3 and 4-4,
respectively, while antigens showing significantriaons between
patients and controls are given in table 4-5.

At HLA-A locus, four antigens (A9, All, A30 and 3Bshowed
significant deviations when comparisons betweemeptst and controls
were made. The antigen A9 was significantly (P7Zx10°) increased in
the patients (52.8s. 17.9%), and such difference associated with RR
value of 5.03 and PF value of 0.42. Moreover, guositive association
remained significant (Pc = 5.1 x {pafter correction for the number of
antigens tested (11). In contrast, the antigens ABD and A33 showed
negative associations with IBD, and significant<F.001, 0.021 and
0.045, respectively) decreased frequencies of tleedgmens (3.1vs.
22.4%, 6.2vs. 20.9% and 4.&s. 16.4%, respectively) were observed in
the patients. But, correcting the probabilities dered one negative
significant association, which was between A1l i&id (Pc = 0.011).

At HLA-B locus, B41 antigen was significantly ir&sed in the
patients (66.%s. 5.9%, P = 7.8 x If, RR = 30.78, PF = 0.63), while
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antigens B35 and B51 were significantly (P = 0.088d 0.009,
respectively) decreased in the patients (6.2 v@%and 16.9 vs. 37.3%,
respectively). Correcting the probabilities of thessociations gave one
significant positive association, which was betw@&#i and IBD (Pc =
1.4 x 10"9).

At HLA-class Il region (DR and DQ loci), five aggns showed
different frequencies in patients and controls,s¢éhevere DR4, DR5,
DR7, DR8 and DQ2. Increased frequencies of DR48(38. 13.4%),
DR5 (16.9vs. 3.1%), DR8 (30.8s. 8.9%) and DQ2 (24.6s. 10%) were
observed in the patients. These positive assonmtoored RR values of
3.3, 6.6, 4.5 and 2.8, respectively, and PF vabliés23, 0.14, 0.24 and
0.16, respectively. However, one positive assamatiremained
significant after correction (Pc = 0.018), and tkwas with DRS8. In
contrast, the DR7 antigen was significantly deczdaa the patients (7.7
vs. 23.9%), but such negative association also fadaetain a significant
level after correction (Pc = 0.144). It was alsterasting to note that
DR6 was not detected in the control sample, whderequency in the
patients was 10.7%. Such positive association wgsifisant before
correction (P = 0.006), and felt short of significa after correction (Pc =
0.054).
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Table 4-1: Observed and expected numbers, pereeatajgene

frequencies of HLA-A antigens in IBD patients amhtols.

IBD Patients ( number = 65)

Controls ( number ¥ 67

:nlj[g:\s Observed| expected Gene | Observed| expecteq Gene
No.| % | No.| % | frequency| No.| % | No.| % | frequency
Al 31| 20.0] 13.0| 20.0| 0.106 9| 134 89 | 13.3] 0.071
A2 27 | 415/ 27.0|141.5| 0.235 21| 31.321.0|31.3| 0.171
A3 14 | 21.5/13.9(21.4| 0.114 6 8.9 54| 8.8 0.046
A9 34 | 52.3| 33.9|52.2| 0.309 12| 17.912.0|17.9| 0.094
Al10 6 | 92| 6.0/ 9.2 0.047 9 13]49.0 | 13.4| 0.070
All 2 | 31| 20 31 0.016 1 22145.0| 22.4| 0.119
A28 5| 77| 49| 7.5 0.039 9 7.0 50 75 0.03
A29 1 15| 09| 14 0.008 2 30 19 29 0.01p
A30 4 | 62| 40| 6.2 0.031 14 20[93.9(20.8| 0.111
A3l 51| 77| 49| 75 0.039 24 3D 29 29 0.01p
A33 3| 46| 29| 45 0.023 1 16{411 | 16.4| 0.086
Others | - - | 41| 6.3 0.033 | - - |20.3/30.3| 0.165
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Table 4-2: Observed and expected numbers, pereeatajgene

frequencies of HLA-B antigens s in IBD patients aodtrols.

IBD Patients ( number = 65)

Controls ( numbei7¥ 6 I

:ntgei Observed| expected Gene | Observed| Expected Gene vl
No| % No. % | frequency] No| % | No| %] frequenc
B7 ND| ND | ND ND ND 6 | 89| 54| 8.9 0.046
B8 11| 16.9] 11 17 0.083 3| 43 3.0 45b 0.023
B12 7 | 10.7) 7 10.7 0.055 8| 11979 | 11.90 0.061
B13 1| 15| 0.9 1.4 0.008 3 46 3|0 45 0.2
B14 2| 31| 20 3.1 0.016 2 0 119 29 0.01p
B15 ND| ND | ND ND ND 3| 45| 3.0 45 0.023
B16 6 | 92| 6.0 9.2 0.047 3 465 3|0 45 0.0
B17 7 | 10.7) 7 10.7 0.055 NO ND | ND | ND ND
B18 1| 15| 0.9 1.4 0.008 2 30 19 29 0.01p
B21 41 6.2 4.0 6.2 0.031 NDND | ND | ND ND
B22 2| 31| 20 3.1 0.015 1 14 110 14 0.00y
B27 1| 15| 0.9 1.4 0.007 3 465 3|0 45 0.02|3
B35 41 6.2 4.0 6.2 0.031 12 1492.0(17.9| 0.093 I
B40 | 2 | 3.1| 20| 31| 0.015 1 14 10 14  0.00¢
B41 43| 66.1 42.9 66 0.417 4, 59 3.8 5[ 0.03(
B42 1 15 0.9 1.4 0.0008 ND | ND | ND | ND ND
B48 1 15 0.9 1.4 0.0008 ND | ND | ND | ND ND
B51 11| 16.9 10.97| 16.88| 0.0008 | 25 | 37.3| 25.0| 37.3| 0.208
Others | - - 13.0| 20.0 0.106 | - - |25.6/38.2| 0.214

ND: not detected.
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Table 4-3: Observed and expected numbers, pereeatajgene

frequencies of HLA-DR antigens in IBD patients aadhtrols.

HLA- IBD Patients ( number = 65) Controls ( number7¥ 6
DR Observed| expected Gene | Observed| expectedq Gene
antigens| No.| % | No.| % | frequency| No.] % | No.| % | frequency
DR1 12| 18.511.9| 184 0.097 8| 11.9 79| 11.9/ 0.061
DR2 23| 35.4|22.7|135.1| 0.194 18| 26.§ 18 | 26.7| 0.144
DR3 15| 23.5] 15 | 23 0.123 14 20.913.9|20.8| 0.111
DR4 22| 33.8] 22 | 33.8] 0.187 9| 134 9.0 | 13.4/ 0.069
DR5 11 | 16.9| 11 17 0.083 2 3 19 29 0.014

DR6 7 | 10.7 7 | 10.7| 0.055 ND| ND | ND | ND ND
DR7 S | 7.7 49| 7.5 0.039 16 283 16.23.1| 0.128
DR8 | 20| 30.8/ 20 | 30.8| 0.168 6| 89| 59 89 0.046
DR10 4 | 6.2 40| 6.2 0.031 1 1.4 1 14 0.00]
Others | - - 29| 45 0.023 | - - | 443/66.1| 0.419

ND: not detected.

Table 4-4: Observed and expected numbers, pereceatajgene

frequencies of HLA-DQ antigens in IBD patients aahtrols.

HLA- IBD Patients ( number = 65) Controls ( number)=67 I
DQ Observed| expected Gene Observed| expected Gene
antigens| No. | % | No.| % | frequency| No.| %| No % frequencvI
DQ1 | 29.0144.6|29.0|44.6| 0.256 12.0 18.0|12.0( 18.0| 0.140
DQ2 | 16.0| 24.6|16.0| 24.6| 0.132 7.0| 10.0 7.0 | 10.0, 0.053
DQ3 | 16.0| 24.6| 16.0| 24.6| 0.132 16.0 23.0| 16.0| 23.1| 0.128
Others | - - |47.4|729| 0.480 - - | 60.0/89.6| 0.679
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Table 4-5: Antigens of HLA — class | class Il reggashowing significant

variations between IBD patients and controls.

HLA patients Controls
Antigens| No % No % RR =F °F i i

A9 34 | 523 12| 179 5.03 04 | 4.7%10 5.1x10°
A1l 2 | 31| 15| 224 o011 _ | o021 0.001 0.01}
A30 4 | 62| 14| 209 o029 _ | o046 0.02] 0.23}
A33 3 | 46| 11| 164 024 | 043 0.04% 0.49I;
B41 43 | 66.1| 4 59| 30.780.63| | 7.8x10" | 1.4x10% |
B51 11 | 169 25| 373 034 | 023 0.014 o.19|3
DR4 22 | 338/ 9| 134 33 02 | 0.00} 0.06|3
DR5 11 | 169 2 31| 6.6 0.14 | 0.00% o.o7r
DR6 7 | 10.7] ND.| ND|] | | _| 0.006 0.051
DR7 5 | 77| 16| 239 026 _| 048 0.016 o.14|1
DRS8 20 | 308 6 8.9 45 o024 | 0.002 0.01Ix
DQ2 16 | 246 7| 104 28 01p | 0.040 0.12|

4-1-2: Ulcerative Colitis

The distributions of HLA-A, -B, -DR and -DQ antigemn ULC
patients and controls are respectively given ine&ald-6, 4-7, 4-8 and
3-9, while antigens showing significant variatidmstween patients and
controls are summarised in table 4-10.

At HLA-A locus, two antigens (A3 and A9) showedcieased
frequencies in the patients, and other two antigat4 and A30) showed
decreased frequencies. The antigen A3 was preser#6% of the
patients, while its frequency in the control graugs 8.9%. Such positive
association was significant before correction (621) but not after (Pc
= 0.231), although RR and PF values of 3.5 and &é® respectively
recorded. The antigen A9 was also positively asdediwith ULC, and
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an antigen frequency of 44% was present in theeptsti while in the
control subjects, the frequency was 17.9%. Suchatlem associated
with RR value of 3.6 and EF value of 0.31, moreotes probability of
such observation was significant before (P = 0.@0) after (Pc = 0.044)
correction. In contrast, the antigens A1l and ABovsed negative
associations with ULC, and each of the two antigesmsed a frequency
of 4% in the patients, while in the controls, theguencies were 22.4 and
20.9%, respectively. Although, these two assoamstiwere significant (P
= 0.007 and 0.0121, respectively), the correctexbabvilities failed to
attain a significant level (Pc > 0.05).

At HLA-B locus, the antigen B41 showed a signifit§P = 2.2 x
10" increased frequency (72 vs. 5.9%), and such igesitssociation
was highly significant after correction (Pc = 3.9%J), with RR value of
40.5 and EF value of 0.7.

At HLA-class Il region (DR and DQ loci), severakwations
(increased or decreased) in antigen frequencieg wbserved in the
patients when comparisons were made with contrbjests. Increased
frequencies of antigens DR4 (868 13.4%), DR5 (16ss. 3%), DR8 (28
vs. 8.9%), DQ1 (40ss. 18%) and DQ2 (26s. 10%) were observed in the
patients. The RR values of such positive associatieere 3.0, 6.19, 3.95,
3.05 and 3.01, respectively, and the EF values &4, 0.13, 0.21, 0.26
and 0.17, respectively. These associations weraifisgnt before
correction, but after correction, only the assocratwith DQ1 remained
significant (Pc = 0.036). A negative associationswaso observed
between DR7 and ULC. The antigen was present ino6#%ie patients,
while its frequency in controls reached 23%. Sudviation was
significant before correction (P = 0.011) but nive¢a(Pc = 0.108).
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Table 4-6: Observed and expected numbers, pereeatajgene

frequencies of HLA-A antigens in ULC patients amahtrols.

ULC Patients ( number = 50) Controls ( number)=67

:nLtgeA;ls Observed| expected Gene Observed| expected Gene
No.[{ % | No.| % | frequency| No.| % | No.| % | frequency

Al 10 | 20.0f 10 | 20.0] 0.106 9| 134 89 | 13.3] 0.071

A2 22 | 44.0| 22 | 440 0.251 21| 31.321.0(31.3| 0.171
A3 13 | 26.0| 13 | 26.0| 0.140 6| 89| 54 8.9 0.046

A9 22 | 44.0| 22 | 440 0.251 12| 17.912.0|17.9| 0.094

Al10 5 | 12.0f 6 | 12.0f 0.062 91| 134 9.0 | 134 0.070

All 2 4.0 2 4.0 0.020 1% 22|415.0( 22.4| 0.119
A28 4 80| 4.0/ 80 0.041 5 7.0 50 7|5 0.03p
A29 1 2.0 1 2.0 0.010 2 30 1P 29 0.0lf
A30 2 4.0 2 4.0 0.020 14 20{913.9( 20.8| 0.111 I
A31 2 4.0 2 4.0 0.020 2 30 2P 29 0.01%

A33 3| 60| 3| 6.0 0.030 11 16/411 | 16.4| 0.086

Others | - - | 47| 95 0.049 | - - [20.3|30.3| 0.165
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Table 4-7: Observed and expected numbers, pereeatajgene

frequencies of HLA-B antigens in ULC patients andtcols.

ULC Patients ( number = 50)

Controls ( number)=67 I

:nl;g-eis Observed| expected Gene Observed| expectedq Gene VI
No.| % | No.| % | frequency] No.] %/| No %| frequenc
B7 ND | ND | ND| ND ND 6.0 89| 54 8.9 0.046
B8 9.0| 18.0 89| 17.9] 0.094 3.0 45 30 45 0.023
B12 5.0 10.0 5.0 | 10.0p 0.051 8.0 119 79| 11.9| 0.061
B13 ND| ND| ND| ND ND 3.0 45 30 45 0.227
B14 20| 4.0 2.0} 440 0.020 20 3[0 19 29 0.035
B15 ND | ND| ND| ND ND 3.0 45 30 45 0.023
B16 10| 20| 1.0 20 0.010 30 45 30 45 0.033
B17 6.0 12. 6.0 | 12.0f 0.062 ND| ND| ND| ND ND
B18 10| 20| 1.0 20 0.010 20 3[0 139 29 0.035
B21 3.0 6.0/ 3.0f 6.0 0.030 ND ND NP ND ND
B22 5.0 10.0 5.0 | 10.0p 0.051 1.0 14| 10 14 0.007
B27 10| 20| 1.00 20 0.010 30 45 30 45 0.033
B35 50| 100 3.0 | 6.0 0.030 12.017.9| 12.0{17.9| 0.093
B40 1.0| 20| 1.0, 20 0.010 10 14 140 14 0.047
B41 36.0| 72.0| 36.0( 72.0| 0.471 40 590 38 5.7 0.0303
B42 1.0| 20| 1.0, 20 0.010 ND ND ND ND ND
B48 ND | ND| ND| ND ND ND| ND| ND| ND ND
B51 10.0| 20.0{ 10.0| 20.0f 0.106 25.0 37.3| 25.0( 37.3| 0.208
Others | - - 6.8 | 13.7] 0.071 - - |26.6|38.2| 0.214

ND: not detected.
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Table 4-8: Observed and expected numbers, pereeatajgene

frequencies of HLA-DR antigens in ULC patients aodtrols.

HLA- ULC Patients ( number = 50) Controls ( number)=67
DR Observed| expected Gene Observed| expected Gene
antigens| No. | % | No.| % | frequency| No| % | No.| % | frequency
DR1 10 | 20| 10.0 20.0f 0.106 8| 119 79| 11.9; 0.061
DR2 17 | 34| 17.0 34.0] 0.188 18| 26.8 18 | 26.7| 0.155
DR3 13 | 26| 13.0 26.0| 0.140 14| 20.9 13.9| 20.8| 0.111
DR4 18 | 36| 18.0 36.0| 0.200 9| 134 9.0 | 13.4] 0.069
DR5 16| 8.0| 16.0 0.083 2 3| 19 29 0.015

DR6 4 8| 40| 8.0 0.040 NIp ND | ND | ND ND
DR7 3 6| 30| 6.0 0.030 16 23 16,23.1 0.128
DR8 14 | 28| 14.1 28.0 0.151 6 8.9/ 59 8.9 0.046
DR10 2 4 | 20| 4.0 0.020 1 1.4 1 14 O.OO'I
Others | - - | 4.11| 8.2 0.042 - - | 44.3]66.1 0.419 I

ND: not detected.

Table 4-9: Observed and expected numbers, pereeatatjgene

frequencies of HLA-DQ antigens in ULS patients aodtrols.

HLA- ULC Patients ( number = 50) Controls ( number)=67
DQ Observed| expected Gene | Observed| expected Gene
antigens|"No T o | No.| % | frequency| No.| %| No] %| frequency
DQ1 20 | 40| 20.g 40.0 0.225 12| 18] 12 18 0.140
DQ2 13 | 26| 13.0 26.0 0.140 7 10 7 10 0.053
DQ3 12 | 24| 12.1 121 0.128 16 | 23] 16.023.1 0.128
Others | - - | 24.2|48.5 0.282 - - | 60.0| 89.6 0.679
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Table 4-10: Antigens of HLA — class | class Il @gg showing

significant variation between ULC patients and oolst

ULC patients Controls

Antigens| No % No % "R =F °F i i
A3 13 | 26.0] 6 89 35/ 019 |  0.021 0.23]
A9 22 | 440| 12| 179 36 03L |  0.004 O'O4f
A1l 2 | 40| 15| 224 014 | 019 0.007 o.o7|'
A30 2 | 40| 14| 209 o013 | 048 0.012 0.13}
B41 36 | 720 4 59| 405 0.7p | 2.2x4Q 3.9x10"
DR4 18 | 36 9 | 134 3| 024 _|  0.007 0.06]
DR5 8 16 2 3| 619 013 0.018 0.161
DR6 4 8 | ND.| ND.] _ | _ | _] o031 0.279|
DR7 3 6 16 23| 02| | o019 o0.011 0.091
DRS8 14 | 28 6 89| 1.8/ 012 |  0.012 o.101
DQ1 20 | 40| 12| 18] 303 026 |  0.012 o.osf
DQ2 13 | 26 7 10| 3.01 047y [  0.045 0.13‘

N.D.: not detected

4-1-3: Crohn's Disease

The distributions of HLA-A, -B, -DR and -DQ antigein CRD
patients and control subjects are shown in tabié4,4-12, 4-13 and
3-14, respectively, while antigens showing sigmifitvariations between
patients and controls are summarised in table 4-15.

At HLA- A locus, the antigen A9 reached a frequent 60% in
the patients, while in the controls such frequem@s 17.9%. Such
deviation was significant before (P = 0.002) antera{Pc = 0.022)
correction, and associated with RR value of 3.6ERdalue of 0.18.

At HLA-B locus, three antigens (B16, B41 and B&%khibited
variations between patients and controls. Incredssgliencies of B16
(33.3vs. 4.5%) and B41 (46.6s. 5.9%) were observed in the patients.
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Such deviations elevated the RR values to 10.61&nd, respectively,
and EF values to 0.29 and 0.42, respectively. Tobabilities of such
positive associations were significant before adrom (P = 0.004 and
0.0004, respectively), but after correction, theoastion between B41
and CRD remained significant (Pc = 0.007). ThegamtiB51, in contrast,
showed a significant (P = 0.029) decreased frequanthe patients (6.6
vs. 37.3%), with a PF value of 0.30, but the diffexenlost the
significance after correction (Pc = 0.522).

At HLA-class Il region, increased frequencies &®(20vs. 3%),
DR8 (40vs. 8.9%), and DQ1 (60s. 18%) were observed in the patients.
Such variations associated with RR values of 8.7, @nd 6.8,
respectively, and EF values of 0.17, 0.34, and,(0&dpectively. These
positive associations were significant before adroa (P = 0.04, 0.007,
and 0.03, respectively), but not after (P > 0.06)s also interesting to
note that DR6 was detected in 20% of the patidntisnone of the control
subjects showed the antigen. Such difference as®aoci with a
probability value of 0.005, which was also sigrafit after correction (Pc
= 0.045).
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Table 4-11: Observed and expected numbers, pegeeatal gene

frequencies of HLA-A antigens in CRD patients andtools.

CRD Patients ( number = 15) Controls ( number)=67
:nl;g-:;us Observed| expected| Gene Observed| expectedq Gene
No.| % | No.| % | frequency| No.| % | No.| % | frequency]
Al 3 | 20.0| 3.0| 20.0] 0.106 9| 134 89 | 13.3] 0.071
A2 5 [ 33349 329 0.181 21| 31.321.0(31.3| 0.171
A3 1 6.6 | 1.0/ 6.6 0.034 66 89 54 88 0.04p
A9 9 | 60.0/ 9.0| 60 0.368 120 17.912.0|17.9| 0.094
Al10 ND | ND | ND | ND ND 9 | 13.4| 9.0 | 13.4] 0.070
All ND | ND | ND | ND ND 15 | 22.4/15.0| 22.4| 0.119
A28 1| 66| 1.0/ 6.6 0.034 5 7.6 5|0 7|5 0.03p
A29 ND | ND [ ND | ND ND 21 30| 19| 29 0.015
A30 2 | 13.3| 20| 13.3] 0.067 14| 20.9 13.9|20.8| 0.111
A31 3| 20| 3.0 20.0 0.106 2| 3.0 29 29 0.015
A33 ND | ND | ND | ND ND 11 | 16.4| 11 | 16.4| 0.086
Others | - - | 29| 20.0f 0.104 - - 120.3]30.3| 0.164

ND: not detected.
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Table 4-12 : Observed and expected numbers , gageeand gene

frequencies of HLA-B antigens in CRD patients aadtmls.

CRD Patients ( number = 15) Controls ( number ¥ 6
HLA-B Observed| expected| Gene | Observed| expected Gene
antigen
No.| % | No.| % |frequency| No.| % | No.| % | frequency
B7 ND| ND | ND | ND ND 6 | 89| 54| 89 0.046
B8 2.0| 13.3 2.0| 13.3] 0.069 3| 45| 3.0 45 0.023
B12 2.0| 13.3 2.0| 13.3] 0.034 8| 11.9 79 | 11.9] 0.061
B13 1| 66| 1.1] 6.6 0.034 3 46 3|0 45 0.2y
B14 ND| ND | ND | ND ND 2 | 3.0 19| 29 0.015
B15 ND| ND | ND | ND ND 3 | 45| 3.0 45 0.023
B16 5 | 33.3 49| 33.3] 0.181 3| 45| 3.00 415 0.023
B17 1 6.6| 1.0, 6.6 0.034 NDND | ND | ND ND
B18 ND| ND | ND | ND ND 2 | 30| 1.9 29 0.015
B21 1 6.6| 1.0, 6.6 0.034 NDND | ND | ND ND
B22 ND| ND | ND | ND ND 1 14| 10| 14 0.007
B27 ND| ND | ND | ND ND 3 | 45| 3.0 45 0.023
B35 10| 6.6 1.1 6.6 0.034 1P 14.92.0|17.9| 0.093
B40 10| 6.6 1.1} 6.6 0.034 ] 14 10 14 0.0qs
B41 70| 46.9 7.0| 46 0.265 4/ 59 38 5[ 0.03(
B42 ND| ND | ND | ND ND ND | ND | ND | ND ND
B48 10| 6.6 1.1 6.6 0.034 NDND | ND | ND ND
B51 10| 6.6 1.1} 6.6 0.034 2b 31.25.0|37.3| 0.208
Others | - - | 5.0] 33.00 0.18 - - | 25.6/38.2| 0.214
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Table 4-13 : Observed and expected numbers , gageeand gene

frequencies of HLA-DR antigens in CRD patients aodtrols.

HLA- CRD Patients ( number = 15) Controls ( number ¥ 6
DR Observed| expected Gene Observed| expected Gene
antigens| No.| % | No.| % | frequency| No.| % | No.| % | frequency,
DR1 2 | 13.3 2.0| 13.3| 0.069 8| 119 79| 119 0.061
DR2 5 | 333 49| 33.0f 0.181 18| 26.8 18 | 26.7| 0.144
DR3 2 | 13.3] 20| 13.3] 0.069 14| 20.9 13.9| 20.8 0.111
DR4 4 | 26.6| 39| 26 0.140 9| 13.49.0 | 13.4| 0.069
DR5 3 | 20| 3.0/ 20.9 0.106 2 3| 1.9 29 0.015
DR6 3 20 | 3.0/ 20.9 0.106 ND| ND | ND | ND ND
DR7 2 | 13.3] 2.0 13.3] 0.069 16| 23| 16.123.1 0.128
DR8 6 | 40 | 6.0/ 40.0 0.225 6| 89| 59 89 0.046
DR10 2 | 13.3] 20| 13.3] 0.069 1 14 1 1.4 0.007
Others | - - 5.8| 394 0.217 - - | 44.3]66.1 0.419

ND: not detected.

Table 4-14: Observed and expected numbers , pageand Gene

frequencies of HLA-DQ antigens in CRD patients aodtrols.

HLA- CRD Patients ( number = 15) Controls ( number)=67
DQ Observed| expected Gene Observed| expected Gene
antigens| No.| % | No.| % | frequency| No.| % | No.| % | frequency
DQ1 9| 60| 9| 60 0.368 12 18 12 18 0.14¢
DQ2 20| 3.0/ 20.0 0.106 7 10 7 10 0.053
DQ3 4 | 26.6| 3.9| 26 0.140 16| 23 16,023.1 0.128
Others | - - 9.3| 62.2| 0.386 - - | 60.0(89.6 0.679
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Table 4-15: Antigens of HLA — class | class Il @gg showing significant

variation between CRD patients and controls.

HLA patients Controls

Antigens | No % No % RR =F °F i i
A9 9 60 12 179 0.73 0.18 | 0.00p 0.042
B16 5 33.3 3 4.5 106 0290 | 0.004 0.032
B41 7 46.6 4 5.9 13.7 04 | 0.0004 0.0Qr2
B51 1 6.6 25| 373 012 | 030 0.029 0.532
DR5 3 20 2 3 8.1 0.17 _ | 0.040 0.3¢
DR6 3 20 N.D.| N.D. 0.005 0.045
DR8 6 40 6 8.9 6.7 034 0.00y 0.0¢3
DQ1 9 60 12 18 6.8/ 051 _ | 0.03p 0.0IJ

4-1-4: Immunogenetic Heterogeneity of InflammatoryBowel Disease

The immunogenetic heterogeneity of IBD was asskskg
comparing the antigen frequencies, as well as, fegaencies of HLA-
A, -B, -DR and -DQ loci between ULC and CRD patenSeveral
antigens (A2, A3, A9, A30, B16, B41, B51, DR4, DRBR7, DR8
DR10, DQ1 and DQ?2) showed different distributiomshie two groups of
the patients, but none of these differences maiatha significant level
(Table 3-16). The antigen B16 was an exceptiomis tegard. Out of 50
ULC patients, only one subject (2%) expressed Biltile 5 subjects
(33.3%) out of 15 CRD patients expressed this antig herefore, the
gene frequency of B16 was also different (ULC = 0.010; CRD = 0.181).
Such difference associated with a probability valtie0.002, which was
significant even after correction for the numberanfigen tested at HLA-
B16 locus (Pc = 0.036) table (4-16).
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Table 4-16: Antigens of HLA class | and class Httehow significant

differences between ULC and CRD patients.

ULC Patients ( number = 50) Controls ( number)=67

:nl;g-:;ls Observed| expected Gene Observed| expected Gene
No.| % | No.| % | frequency| No.| % | No.| % | frequency,

Al 10 | 20.0] 10 | 20.0] 0.106 9] 134 89| 13.3] 0.071

A2 22 | 4401 22 | 440 0.251 21| 31.321.0(31.3 0.171
A3 13 | 26.0] 13 | 26.0] 0.140 6| 89| 54 8.8 0.046

A9 22| 4401 22 | 440 0.251 12| 17.912.0(17.9 0.094

Al10 5 | 120 6 | 12.0| 0.062 91| 134 9.0 | 13.4) 0.070

All 2| 40| 2| 40 0.020 1% 22{45.0|22.4| 0.119
A28 4 | 80| 4.0/ 8.0 0.041 5 7.6 50 75 0.03I5
A29 1 2.0 1 2.0 0.010 2 30 19 2(9 0.01‘
A30 2| 40| 2| 40 0.020 14 20{93.9| 20.8 0.111 I
A31 2 | 40| 2| 4.0 0.020 2 30 29 29 0.01%

A33 3 60 3 6.0 0.030 11 16{411 | 16.4| 0.086

Others | - - | 47| 95 0.049 | - - |20.3|30.3| 0.165

4-2: Blood Groups
The distributions of blood group phenotypewtal IBD patients and

controls are presented in table 4-17, while thase ULC and CRD

patients are given in tables 4-18 and 4-19, resmt¢t As shown in table

3-9, the most frequents blood group phenotype iD |Eatients was O
(47.7%), followed by blood group phenotypes A, Rl&B (20.0, 18.5

and 13.8%, respectively). The controls shared @asipicture, although

blood group B was more frequent than blood grou(2A9vs. 17.1%).

Chi-square analysis of these distributions in Td&D patients and

controls revealed no significant difference (X2 638, D.F. = 3, P .
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0.05). Dividing the patients into two groups (UL@daCRD) ended in a

similar theme, and no significant differences welbserved between the

two groups of patients and controls (Tables 4-18419). However, the

results of CRD may impact some interest, becausersing A, B and AB

blood groups in one group gave a frequency of 60¢ile such

frequency in controls was 51.4%. Such differenceasnly attributed to
a decreased frequency of AB blood group phenotgpgve. 11.4%) and
increased frequencies of A (26/3 17.1%) and B (26.¥s. 22.9%) blood
group phenotypes in CRD patients as compared twaten

Table 4-17: Observed and expected numbers, andmgage frequencies

of blood group phenotypes in total IBD patients aadtrols.

Blood IBD Patients (number = 65) Controls (Number = 70)
Groupy Observed Expected Observed Expected
Number| % | Number] % | Number| % | Number| %
13| 20.0 12.0| 18.5 12) 17.1 13.0| 18.6
B 12| 18.5 13.5| 20.8 16| 22.9 14.5| 20.7
AB 9/ 13.8 8.2 12.6 8 114 8.8/ 12.6
@) 31| 47.7 31.3] 48.1 34| 48.6 33.7] 48.1
X2 = 0.638 DF.=3 P > 0.05 (Narsficant)
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Table 4-18: Observed and expected numbers, andmgage frequencies

of blood group phenotypes in ULC patients amitiols.
Blood ULC Patients (number = 50) Controls (Number = 70)
Groupyg Observed Expected Observed Expected
Number| % | Number| % | Number| % | Number| %
9/ 18.0 8.7 17.4 12) 17.1 12.3| 17.6
B 8| 16.0 10.0f 20.0 16| 22.9 14.0; 20.0
AB 8| 16.0 6.7] 134 8| 114 9.3 13.3
@) 25| 50.0 24.6| 49.2 34| 48.6 344 49.1
X2 = 1.148 DF.=3 P > 0.05 (Nagrsficant)

Table4-19: Observed and expected numbers, andageefrequencies

of blood group phenotypes in CRD patients antrols.
Blood CRD Patients (number = 15) Controls (Number = 70)
Groupyg Observed Expected Observed Expected
Number] % | Number| % | Number, % | Number| %
4| 26.7 2.8/ 18.7 12| 17.1 13.2| 18.8
B 4| 26.7 3.5| 23.3 16| 22.9 16.5| 23.6
AB 1| 6.6 1.6| 10.7 8| 11.4 7.4] 10.6
@ 6| 40.0 7.1 47.3 34| 48.6 32.9| 47.0
X2 =1.208 DF.=3 P > 0.05 (Nagsificant)
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4-3: Total and differential count of leucocytes
Total and differential counts (means) ofclecytes in IBD patients
(total, ULC and CRD) and control subjects are giwvetable 4-20.

Total count: Similar means of total leucocyte count were obskrve
in the investigated groups, although the total IB&tients and ULC
patients showed higher means (6850.8 and 6928/aelism.blood,
respectively) than controls and CRD patients (6b68nd 6593.3
cells/cu.mm.blood, respectively). Therefore, thatistical analysis
revealed no significant differences (P > 0.05).

Neutrophils: The total IBD and ULC patients showed increased
means of neutrophils (4557.6 and 4606.1 cells/cubiood,
respectively) as compared to controls (4074.2 /cellssm.blood). Both
deviations were significant (£0.01). However, comparing ULC and
CRD patients revealed no significant difference £M.05) between the
means of neutrphils.

Lymphocytes. Lymphocytes count showed similar means in IBD
patients (total =2027.3, ULC=2017.2, CRD= 2060.2sfm1.mm.blood)
and controls (2026.1 cells/cu.mm.blood), and nmiSaant difference
was observed.

Monocytes. The monocyte count showed a decreased mean in IBD
patients (total=169, ULC=183.1, CRD=121.8 cellsfum.blood) as
compared to controls (353.2 cells/ cu.mm.blood)chSdeviations were
highly significant and associated with Ralues of 0.002, 0.005 and
0.0001, respectively. Although, the ULC mean of owyte was higher
than CRD mean, the difference failed to reach aifsogint level (B >
0.05).

Eosinophils. As in the counbf monocytes, the eosinophils count
also showed a decreased mean in IBD patients £tbhtd?, ULC=48,
CRD=44.4 cells/cu.mm.blood) as compared to contrqs86
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cells/cu.mm.blood). Such deviations were highly ngigant and
associated with Pvalue of 0.0002, 0.0001 and 0.0001, respectively.
Although, the ULC mean of eosinophils was highemtiCRD mean, the
difference failed to reach a significant levej §20.05.

Basophiles. Basophiles count showed similar means in IBD
patients (total=18.8, ULC=22.2, CRD=7.6 cells/cu.lmood) and
controls (17.1 cells/cu.mm.blood), and no significalifference was

observed
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Table 4-20: Total and differential counts (mearfdgococytes in IBD
patients (total, ULC and CRD) and controls.

Cells/cu.mm.blood
Cells | Groups | Numb | Mean S.E. Min. Max. P1 P,
er

Controls| 70 | 6569.7 | 172.5 | 4000| 9600

— | TowlBD| 65 | 6850.8 | 164.3 | 4200| 9600 N.S

S ULC | 50 | 6928.0 | 186.3 | 4800| 9600 N.S
CRD | 15 | 6593.3| 351.9 | 4200| 8600 N.S | N.S
Controls| 70 4074.2 124 1640 7216

T% Total IBD | 65 | 4557.6 | 128 |2688| 7104 |0.01

% ULC | 50 | 4606.1| 147 |2970| 7104 |0.01

2 CRD | 15 | 43945 | 268 |2688| 6278 |N.S |N.S

@ | Controls| 70 | 2062.1 | 777 [ 924 | 6279

g | TowllBD| 65 | 2027.3 | 56.64 | 244 | 2994 |N.S

é ULC | 50 | 2017.2| 66.23 | 244 | 2816 |N.S

2 CRD | 15 | 2060.2 | 110.79 | 1372| 2994 |[N.S |N.S

" Controls| 70 353.2 191.3 54 968

£ | Toweo| 65 | 1690 | 4062 | 0 2720 | 0.002

g UC | 50 | 1831 | 5257 | O 2720 | 0.005

= CRD | 15 | 1218 | 1520 | 52 258 | 0.0001|N.S

" Controls| 70 186.0 146.9 0 704

Z |ToweD| 65 | 47.2 4.64 0 136 | 0.0002

% ULC | 50 | 480 | 544 | © 136 | 0.0001

(0 CRD | 15 | 444 9.00 0 86 0.0001| N.S
Controls| 70 | 17.1 36.6 0 163

é Total IBD | 65 | 18.8 3.87 0 92 0.402

7 UC | 50 | 222 | 469 | 0 92 0.317

- CRD | 15 7.6 5.29 0 66 0.756 | N.S

P,: Patientsss. Controls P,: ULCvs. CRD N.S.: Not Significant
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4-4: Subpopulations of Lymphocytes
The percentage of CD3+, CD4+, CD8+ and CD19+, |lyoeptes, as
well as, the mean of CD4/CD8 ratio are given ifdgab21.

CD3+Lymphocytes:. Increased percentage means of CD3+
lymphocytes were observed in total IBD patients.§82) and ULC
patients (82.47%) as compared to controls (79.4 B6jh deviations
were significant (2=0.03 and 0.05, respectively). The CRD patients als
showed an increased mean of CD3+ cells (88.279.4%), but the
standard error (1.36) limited the difference tactea significant level (P
> 0.05).

CD4+Lymphocytes. Increased percentage means of CD4+
lymphocytes were observed in total IBD patients.402%) and ULC
patients (42.67%) as compared to controls (39.5986jh deviations
were significant (=0.01 and 0.01, respectively). The CRD patients als
showed an increased mean of CD4+ cells (41.6%),thitdifference
failed to reach a signification levelAP 0.05).

CD8+Lymphocytes. The CD8+ cells showed increased percentage
means in IBD patients (total= 28.7%, ULC=28.27%, RZ130%) as
compared to the control group (22%). These diffeesnwere highly
significant (R=3.6x10°%, 4.7x10" and 6.%10°, respectively).

CD19+Lymphocytes: Total IBD patients and ULC patients showed
increased means of CD19+ lymphocytes (21.9 and322.tespectively)
as compared to the controls group (18.7%). Botliedihces were
significant and associated with,; Pvalue of 0.002 and 0.0007,
respectively. The CRD patients also showed an asa®& percentage
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mean of CD19+ cells (21¥5. 18.7%), but the different failed to reach a
significant level (> 0.05).

CD4 / CD8 ratio: the CD4/CD8 cells ratio showed increased
percentage means in IBD patients (total = 1.499%+1.524%, CRD=
1.425%) as compared to control group (1.818 %xdlhfferences were

highly significant (R=1x10°, 0.0004, 0.001, respectively).
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Table 4-21: Percentage means of lymphocyte subptpns in IBD
patients (total, ULC and CRD) and controls.

Percentages of Cells
Cells | Groups | Number | Mean | S.E. Min. | Max. P1 P2
Controls 20 79.40 | 1.10 70 87
* Total IBD 20 82.65 | 0.97 75 90 |0.03
S uLC 15 | 8247| 123 | 75 90 |0.05
CRD 5 83.20 | 1.36 78 86 N.S N.S
Controls 20 39.55 | 0.59 36 45
kA Total IBD 20 42.40 | 0.87 36 50 0.01
8 ULC 15 42.67 | 1.14 36 50 0.01
CRD 5 41.60 | 0.68 40 43 N.S N.S
Controls 20 22.00 | 0.60 18 27
x Total IBD 20 28.70 | 0.76 22 34 |3.6x0°
S uLC 15 | 2827 | 075 | 23 34 | 4.7x0
CRD 5 30.00 | 2.10 | 22 34 |6.8x0° |N.S
Controls 20 18.70 | 0.69 14 24
& Total IBD 20 2190 | 0.76 17 26 0.002
é ULC 15 22.13 | 0.75 17 26 0.0007
CRD 5 21.20 | 2.10 19 26 N.S N.S
Controls 20 1.818 [ 0.054 | 1.41 2.11
§ o Total IBD 20 1.499 | 0.055 |1.18 2.04 1 x10°
g gl uLc 15 |1.524 |0.057 |1.27 |2.04 |0.0004
© CRD 5 1.425 | 0.013 | 1.18 1.95 0.001 N.S

_U
[EEY

. Patientsss. Controls B: ULC vs. CRD N.S.: Not Significant
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4-5: Phagocytosis
The percentage means of phagocytic index and NBE&xnn IBD
patients (Total, ULC and CRD) and control subjectspresented in table
4-22.
Phagocytic Index: The phagocytic index showed increased
percentage means in IBD patients (total = 19.1, £2@2, CRD= 16.9)
as compared to controls (12.3). Such deviation®weghly significant

and associated with,Pvalues of 2.x 10° 3.6x 10%° and 0.0009,

respectively. The phagocytic index in ULC patiewtss higher than its
counter part in CRD, and the difference was sigaiit (B= 0.02).

NBT Index: The total IBD patients and ULC patients showed
increased percentage means of NBT Index (11.37 EhdO0 %)

respectively. Both deviation were highly signifitg®,=3.4x 10° and
4.1x 107 , respectively ) . The NBT index in CRD sharedimilar
mean with the control groups (8.7 and 7.8%, respalg) and no
significant (P> 0.05) difference was observed between the twopgou

However, comparing ULC and CRD show a decreaseel lefvNBT
index was observed in CRD patients, and the difis@avas significant.
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Table 4-22: Percentage means of phagocytic index>N®BT index in

IBD patients (total, ULC and CRD) and controls.

Percentages of Cells
Index | Groups | Number | Mean | S.E. Min. | Max. P1 P2
o Controls 20 12.30 | 0.60 8 19
? x| Total IBD 30 19.10 | 0.70 13 24 | 2.1x10°
2 2| uLc 20 | 2020| 0.75 | 13 24 | 3.6x10°
o CRD 10 16.90 | 1.23 13 23 0.0009 0.02
9 Controls 20 7.85 0.32 5 11
%é’ Total IBD | 30 11.37 | 0.61 7 16 |3.4x10°
g ULC 20 12.70 | 0.68 7 16 | 4.1x10
< CRD 10 8.70 | 0.70 7 14 | N.S. 0.0004|
P;: Patientsss. Controls B: ULC vs. CRD N.S.: Not Significant

69



Conclusions

The present study reached the following conclusions:

. The HLA-class | (A and B) and -class |l antigens play an important role in
the aetiology of IBD with a special reference to the antigens A9, All, B41
and DR8. The same picture is aso applied to the clinical forms (ULC and
CRD) of IBD, however, the two clinical forms are differentiated by the
antigen B16.

. Blood group phenotypes showed similar distributions in patients (total and
subgroups), aswell as, controls.

. Although, the total count of leucocytes showed no significant differences
between patients and controls, the differential counts showed some
differences, especially for neutrophils, monocytes and eosinophils.

. The lymphocyte count of patients approximated the corresponding count in
controls, but defining these cells by means of CD markers gave (CD3, CD4,
CD8 and CD19) better outcomes.

. The phagocytic activity of peripheral blood phagocytes deviated positively in
the patients.
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Recommendations

Based on the findings of the present study, and after reviewing the literature,

the following recommendations can be suggested:

1.

The role of HLA polymorphism in the aetiology of IBD in lragi patients
requires further investigations, especialy at the molecular levels by means of
DNA technologies.

The forthcoming approach can be fruitful if the patients are investigated in
terms of twin (sb-pair analysis) and family (linkage analysis) studies.

The blood group phenotypes require further investigations, but with
emphases on the secretor status of their antigens to determine their role in
protecting the intestinal mucosa from inflammatory responses in relation to
some pathologica agents.

Some HLA phenotypes (positive and negative associations) of patients
require further investigations in terms of cytokine profiles, and correlate
these findings with the subpopulations of lymphocytes that are defined by
CD markers.

Expand researches regarding the neutrophil functions, especially their
enzymatic constituents.

Sibce our present study strongly support the finding that the two clinical
forms of IBD can be differentiated by the antigen B16 as a differentiating

marker.
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Appendix |: general laboratory Equipments

Equipment or Instrument Company Country
Centrifuge Rem India
Cooled centrifuge Sorvall U.SA.
Horizontal shaker Shaker Italy
Water distillater M anesty U.K.

I ncubator Memmert Germany
Water bath Memmert Germany
Autoclave Hiryama Autoclave
Sensitive balance Mettler U.K.
Light microscope Olympus Japan
Phase contrast inverted wild Switzerland
micr oscope

Fluor escent microscope Olympus Japan
Oven Gallen kamp U.K.
Micropipette Biokit Finland
Graduated glass cylinder Supc ORlior Germany
Pasteur pipette Biomerieu France
Graduated pipette Sterilin U.K.
Terasaki plates Terasaki Germany
Glasstest tube(10ml) Sterilin U.K.
Heparin tubes(10ml) Sterilin U.K.
Eppendroff tubes Afam-Dispo Spain
Disposable syringes(10ml) Unolok U.K.
Slides Inter leaved China
Cover dips Inter leaved China
Heamocytometer Thoma Ger many
Pipette tips(100ul and 100ul) Sterilin UK.
Parafilm Americans-company | U.SA.
Filter paper Sweicher and schuell | Germany
Hamilton syringes Hamilton bondaduz | U.K.
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Appendix |1:Data sheet

Name

Sex

D.O.B.

Number

Clinical diagnosis Of Inflamm

atory Bowel Disease

Ulcerative Colitis

Crohn s Disease

Demographic Data

Family history Duration
Age of of
Onset Father Mother Broth Sister Other disease
Total N L M E B
L eucocyte Count
% % % % % %
c
=
% | HLA-Classl B
< Antigen
£
® | HLA-Classl| DR DQ
U; Antigen Blood Group
o] .
T Phagocytic Index NBT Index
& | Phagocytosis
i
CD3 CD4 CD8 CD19 | CD4/CD8
ratio
% % % % %
Address
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Chapter Four

Results
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