ESSAY ON
IMMUNOLOGY OF THE
GASTROINTESTINAL TRACT

Submitted for Partial Fulfilment of
Master Degree in Pediatrics

By
FATMA ABD EL-WAHAB ALl . .~
M. I B Ch,

Faculty of Medicine
Ain Shams Uaiversity -

Supervised hy

Professor Dy, MOHAMED AHMED AWAD- M.Ua

Professor of Pediatrics
Ain Shams University

1984

p—— s

Central Library - Ain Shams University



7

o el A el el ey NGNS
Toaang

¥y %

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



A CKNOWLEDGEWEN T

I howve to express ny profound gratefulness and
appreciation fo my eminent professcr Dr. Mohammed 4,
Avwad-Altla Professor of Pediatrics Faculbty of RMledicine-
s4in Shamg University whe sugrested the ftem of thics

essay.

Itwas through his kind supervision, constant
advice, support and enceouragement and meticulous revi-
gion of every poasgible defails, that this work could

be broughi to light,

Kany thanks tc all my celleagues for their help

in perferming this work.

Central Library - Ain Shams University



IO MY PAHEKRTS
TO MAY HUSEBAND
TO MY CHILDREN

Central Library - Ain Shams University



IR RO U T I . s sevassuosnennansossa N vae

Chapter I

PHYSICLOGY CF PROTECTIVE WMIACHALISKS IN GIT.....
- Non-Immunologic mechanisms...... Prasan s an .
- Immunologic mechanisms. vvvetssnscensnns P
=~ Oral vaccinesS....... tieresaans e r e raasenns

Chapter IIL

ORAL DISEASES WITH IMLIUNE DISORDERS. ..esesssasas
- Oral immunity.ciseecessses tereresrsransarsrun
- 0ral mucosal Infectiof.eeievissnenranas s

CUNTERTS

. Herpes simplex virus..ivisvsseeannsns

L

- Oral diseases with autoallergic manifesta-

tions“....‘llait lllllllllllll L I B NN BN BN RN BN RN BN I BN )
. Becurrent oral ulcerS...... teesnseans
. Behcet's gyndrome....... crtanssssaaan

Candidiasis....

Chapter ITI
GASTROINTESTINAIL DISORDERS WITH AUTOLMLUNZ

= Atrophic gastritis.v.ecceceens s eessannenas .

- Pernicious anemif.ivvecsescanss e e rmsesens .e
Chapter IV

ALLERGY TO DIETAERY ANTIGENS.......ceae. cesane s

~ Atopic food hAypersensltivily.......ovooen ‘e

- Arthus-type food allergy e v srononvnssna

. TJows milk allersy...eseas s a et et ey

- Hon-immune hypersensitivity reactions......

. EBosginopnilic gastroenteritis....... .

*

foeliac digease...... PErr e et e

Central Library - Ain Shams University

------- LR R R O L R A I

8
19
22

26
26
29

32

32
33

37
37

46
46

51
54

54
25



Chapter ¥

IMMUNODERICIENCY STATES. s uve et nnianes

~ Hypogamma—-globulinaemif. . vaciesvonsosnrssnss
- ®-Chain diseage and related small intesti-
nal Jymphomas...cseeeas teatesatsssassunseanaa

Chapter VI
CHRONIC INFILALDMATORY BOWEL DISEASE.......

SUJMRY.II llllllllll A E AN R AN e R B s S

H-EFER!EHGES[...‘-.l.c-:-o.c-t.----tuinnas-
ARABIC SUMMARY.

Central Library - Ain Shams University

L BN I R )

59

62

64

72
79



INTRODUCTION

Central Library - Ain Shams University



INTRODUCTION

The fterm immunity isg mow used to refer to any
gpecific immune response te foreign substance Manti-
gen" regardless whether or rot  that particular res-
—— e~ £ _— Lo
g L 4 - b

- P i L Lan E .
v na vt 95u, LiLE

h

he immunes system aim to protect against
microbial invasgion and maintain the integrity of higher
organisms and aberritions of these activities can lead

to diseases (Bowry, 1975},

The proliferation of information in beth basie and
clinical immunclogy and the increased avareness of the
role of alfered immune function as zn eftiolepsy for
certain gsestro-intestinzl discrders has focuged new
attention on the immune wecharisms of the gastroinfen—

tinal tract "Byrne, "oy 19801},

The concept of localized-intestinal Immunity deve-
loped from Besredka's ooservition that eral immuniza-
tion of rabbits with killd Siimonells ocrganisms pro-
vided 5elid protection against fatal dysenteric infection,

irrespective. of the titres of serum antibody "IDesredka,

1919},

Central Library - Ain Shams University




In 2d8dition to the orotection provided by the mono-
layer of epithelial cells and their mucoua cozf, the
intestire, in commen with exposed epifthelinl muceosa,
frig evolved . gpeclafized form of local imnunity, The
egsentinls of ths immune res-.onse viz, antisen handling
and recogriscion, celliular and humorml responses, T'eCrul -

tmen

L of effentor sretema. memn>y ind resulatiarn of tole-
rance have been adapted bte function ai exfernil surfaces.
Once fthe epithelisl integrity of the mucos: is disrupted,
ingested microflora, parasites, food antigeus, toxins,
drugs and baicteria from distal small and large intestine
may enter the lamina propria. Knowledgedthe physiology
of intesiinal immunity is centxml te cur uvnderstanding
of many gasirointestinal disoriers. danipulation ol the
intestinal immune system has produced the Sabin cral
poiio viccine and the future offers further advances in
the development of oral wvaccines, in the minigement of
chronic inflammateory conditions and food allergy, and in

_____ 3 et
Llb

— 43 - +- 1 1
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Tor this reasen the aim of this essay is to have

L
LeS—-

a recent review Pto the immunology of the gastrein

tinal tract "G.I.T.".
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CHAPTER I

PHYSIOLOGY OF PROTECTIYE MECHANISMS IN GII.
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PHYSIOLOGY OF PROTECTIVE MECHAWISHS IN THE

GASTRCINTESTINAL TRACT(G:I.T)

Gastrointestinal imaunity:

The lamina propria is protected by bsih non-imgune
and immune mechanisms. The proteciive mechanisme may
operate within the gastroinfestinal lumen, at the muco-
sal surface or within the intestinal mucosa. Roth immu-
nologic and non-immuncleogic mechanisms of the gagtro-
intestinal tract are important in preventing the pane-
tration of the epithelial mucosal barrier by intmlu-
minal subsgtunces such as dietary antigens, microorganisms
and toxins., Thelr penetration inte bthe intestinal inter-
stitial space or general circulaticon may result in either

L — : S o = 11 ke d &
local or gystemic infocoiion, allormy o wutcimmme gia

Hon-immunologic ilechanlismg:

Several non-imaunclogic factors are important in
limiting the antigenic mass thereby aiding the more cla-
sgic immunelogic mechanismg in preventing penetration
of the mucosal barrier, These non—immunologic defense
mechanismeg include: secretions "mueinsg, gastric acid,
bile galis" peristalsis and endigencus intestinal flora

walker, 1976).
(¥ ’ 9Eentral Library - Ain Shams University



Various secreticns of the digestive tract have a
protective role, Mucus ig secreted by goblet cells found
througheout the digesztive tract, protects the muccaoaz by
lining it and by binding and lubricating the food pzx-
ticles. Being allkzline,it neutralizes acids present
within the gastreintestinal contents. Hucing {glyco-
proteins and glycclipicds) present in the mucus interact
with biologically active materizlis to prevent microbial
penetrition of the intestinal mucosa {Strombeck and
Harrold, 2574). They 1lso inhibit microerganism proli-
feration by competitive inhibition for thelr attachment
to epithelial cell surfaces., Without a receptor site,
these crganisms can be removed by peristzlsis. 4 modeld
for this has been demonstrated in the oral cavity, where
salivzry mucing inhibit the adherance of streptococcal,
gtaphylococcal and lactobacillus crganisms to ihe buccal
mucosa, allowing for thneir removal by the wushing action
of maliva (Gibbon and van Houte, 1975).

Eydrechloric zeid secreted by gastric parietai cells
present in the antrum porticn is an effective inhibitor
of bacterial proliferation in the proximil gasireintestinal
tract, In patients with achlorhydria or with gastric

antral resection, bacterial over growth in the proximal
Central Library - Ain Shams University



small intestine commonly ocsurs. These individuals also
hzve an increased incidance of gastrointestinal infeec-
tions, 4Acid peptic digestion i.e, hyper acidity in cases
of peptic ulcer may prevent absorption cof food antisens

(Kraftg Rothbers, 1567),

Bile =alts which are the Ha and K salts of glyce-
cholic and taurccholic acidawhich are derived from
cholesterol which is formed mainly in liver, These bile
salts inhibit bacterial growth in vitro, In vivo, a gimi-
lar effect on anaerobic organisms ocours {williamS,Lef:ner)et
1975}. These salts are anti-putre factive because they

expose proiein to its digestive engymes, by an indlirect

D

way i.e. wemoval of the fat of proteins, In thelr absence,
fat envelops protein preventing its digestion, and on
renchinge the large inteasflne, un-digested protein is acted
upon by bacteria causing their putrefaction and production
cf offensive gages. They algo stimulzte peristalsis.

(sabri, .. 1980).

Propulgive perisdalsis movement, congists of a vave

of dilatation followed by a wave of constricticns trave-
1ling towards the distal end of the gastrointestingl szg-

ment, It is mediated by local axon reflexes, and the main
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stimulus 15 the stomach cr intestinal distentension
which causes contraction above and relazation below
the distended segment and so the belus ig propelled
forwards., Peristzisig is of primary importance in
removing btacteria and other antigens from the zZastro-
integtinal tract, It limits bacterial proliferntion
and helps to prevent the toxic effects of stagnant

intestinil contents (william, igeg),

The endigenous intestinal flera is important for
normal céigestion and absorption asg well as for the pre-
vention of colonization by pathogenic organisms. For
example, short-chain fatiy acids produced by both
anaerobes and aerobes help to prevent colonization by
Salmecnells species {Meynell 1963) Further evidence for
the importance of the endigencus Intestinal flora is
provided by studies in germ-free animals. When these
animals are suddenly exposed to the external environ-
ment, gevere gestroentritis and gystemic infection
usually develop. These flora is establighed early in
the neonatal period and is dependant on environmental
as well as dietary influences {Selner,ﬁéﬂii{i 19687,
The proximal gastreintestinal tract is colonized by

fucultative gmm-positive organisms in concentrations
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