CE.L MEDIATED IMMUNITY
IN

DIABETES MELLITUS

Thesis
Submitted For Partial Fulfilmeat Of Ths Degree

Of Master M. S. {Bacteriology}
By

MONA CMAR AEBBAS

M.B, B. Ch.

Ain Shams University

Fi
N B A . . .
/I/{& . Under Supervision of

Prof. Dr. Fabma Abdel Fattah

Professor of Bacteriology Department —

Dr. Mohamed Amin Fikry

sssistant Professor of Medicine

Central Library - Ain Shams University



ACENOWLEDGEMENT

I should like to express -my deep gratitude to
Professor Dr. Fatmz Abdel Fattah, for suggesting
and planning this study and lier continuous

guidance and help throughout the work.

My lasting and sincere gratitude iz extended teo
Professor Dr. Zeinab Maged, Head of Bacteriolocgy
Department for her continucus encouragement and

helpful advice.

My utmost appreciation is due toc Dr. Rasha Khalil,
Lecturer of Bacterioclogy for her kind advices

throuhout the practical part of this work.

I wish to thank Dr., Mchamed Amin Fekry, Assistant
Professor of Medicine, for his help and useful

guidance.

Finally I would like to thank all my colleagues
in Bacteriology Department, Ain Shams University

for their encouragement.

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



i ¥ D E X

~ INTRODUCTION AND ATM OF WORK + e eeveoeonceacasnmamanea 1
~ REVIEW OF LITERATURE .. veeressvonvsmrononesansamana eee &

. «» Short Review on The IMMUns FESPONSE . eieeecescrmesaeea &
-. Digbetes MEllitUS.  ceseearucacerorannncnnsnnomaennes 20
.« The Hature Of The lowered. ., ... cincercannssananaces 27
resistance to infection
in diabetes nellitus.
.. Btudies on the immune restonse O0f ... ieecenea wmeane 31
diabetic patients. '

MATERTIAL AND METHODS. ¢ cv e cseerotecnacnnscenrnsnn “meae. 39

- RESULTS...:..........‘.............{.. ..... S
~ DISCUSSION . .s e e ansnnssansrasasntasanssnscnnsnsemannsss DB
— BUMMARY AND CONMCLUSION....aseesvansnnvnscssnmenansnsnnss D3
— REFERENCES . ... cvtecinsnnnsasnnssnsnssannansca creramn ems s BB
— ARBBIC SUMMARY .. .i.iucunavsensstoresvrnsansnsarsancannanannmnma

Central Library - Ain Shams University



INTRODUCTION AND AIM GF WORK

Central Library - Ain Shams University



INTRODUCTION AND AIM OF WORK

It has long been a clinical observation that patients
wirh diabetas melliﬁus are more susceptible to infec-
ticn than non-diabetic patients of similar age, sex
and sccipeconomic background. It is also generally
accepted that infections in diabetic patients are
more severe and often more difficult to control. The
susceptibility of diabetics to tuberculosis,mycoesis
and s+taphylorocel is well decumented to bhe highest ir
poorly contrelled patients. {Joslin et al, 1959 aud
misert, 1965)., This may be ascribed to many factocrs
as for example impairement of certain aspects of host
defences such as the logal exudative response [Perilliie
et al, 1962) or neutrophilic phagocytosis (Bybsa and

and Rogers, 19484).

Tha susceptibility to staphylococcus infection has
been azscribed to impalred leucocytic function (Rohmanﬁ
1966; Mowat and Baum, 1971}. €n thz whole, imnmunodefi-~

ciencies are often invoked to explain the increased
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ce of infecticns and marked complications i-
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in diabetics. Although humoral immunity appears to
be normal in most diabetic patients{Lipscoub, popbson
and Greenz, 1959j, several types of functional ab-
normalities have been demonstrated in polymorpho-
nuclcar leucocytes, particularly when the patients
are in ketroacidosis (Petillie et al, 1962: Byhee
et al, 1964; Mowat et al, 1¢71 and Bagdade et al,

1974} .

Studies of cell mediated immunity of the delayed
type (CMI} have shown conflicting data. In patients
with diabetes mellitus {Ragab et al, 1972;: Deles-
pesse et al, 1874 and Mac Cuish et al, 1974) cell
mediated immunity appears to be important in host
defences against certain infections, especially
those caused by fungl and mycobacteria (Nelson et -
al, 1957; Rosen et al, 1968; Hart et al, 1969 and

Kirkpatrick et al, 1971}).

The aim of this work is to investigate the cell
mediated immunity in diabetiec patients by perform-

ing the migrztion inhibition test and comparing

Central Library - Ain Shams University



this with a healthy non-diabetic contrel group. This
iz done as a trial to demonstrate the relation bet-
ween cell mediated immune respense and diabetes

mellitus.
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SHORT REVIEW ON THF IMMUKNE RESFPFONSE

When an antigen enters the body, two nifferent types

of immunclogical reactions may occure:

1-The synthesis and release of free antibedy into
the blood and other body fiuids {humoral anti-
body) . This antibody acts for example by direct
combination with and neutralization of bacterial
tcxin, by coating bhacteria to enhance their pha-

goeoytosis and 50 on.

2-The production of 'zensitized’ lyﬁphocytes which
have antibody - like molecules on their surface
fdell-bound antibody!. These are the effectamct
cell-mediated immunity expressed in such reac-
tions as the rejection of skin transplants and
the delayed hypersensitivity to tuberculin seen
in individuals immune t~ tubercle infection

{Roitt, 1977).

Primitive lymphoid cells from the bone marrow
appear to differentiate inte two small lympho-

oyte popul=ations:
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1- T-lymphocytes, processed by or in some way de-
pendent on the thymus, and responsible for cells

mediated immunity.

2- B-lymphocycres, bursa-dapendent, and concerned

in the synthesis of circulating antibody.

Both lymphocyte populations on appropriate stimu-
lation by antigen proliferate and undergo morpho-
logical changes. The B-lymphocytes develop into
the plasma cell series. The mature plasma cell is
actively synthgsized a;d secreting an*ibody and
has a well developed rough surfaced endoplasmic
reticulum characteristic of a cell producing pro-

tein for export {Rott. 1977).

T- lymphocytes on the other hand, transform to
lymphoblasts which in the clectfon microscope are
seen to have virtwally no rough-surfaced endopla-
sieic reticulum although there are abundanr free
ribosomes, elther single or as polysomes. These

cells are concerned with the synthesis of their
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ocwn components but do not secrete app.aciable amounts
of free antibody. This high ribosome content makes Lnzm
basophilic so that they show superficial resemblance
to plasmoblasts in the light micvoscope. However, no
antibody can be detected in their cytoplasm using

immunoflurescent methods Doitt, 1977,

Cell-mediated immune response:

The existance of the delavyed-type hvpersensitivity or
cell-rediated immune response has been known singce
tho time of Jenner and Koch, but appreclation of its
importance in disease, and perhaps more significant--
1y iﬁ health, has cnly recently become possible.lFor
many years, cell-mediated immunity has been associated
with resistance to certain bacterial, mycotic and vir-
al infections, especially irctracellular parasites.
Ancther suggested role for the delayed-type hypersen-
sitivity response, perhaps its primary function, is
that of "surveillance"”, i.e. the rejection of cells

in the body antigenieczlly altered by neoplastic

evants (Thomas, 1959; Burnet,l1l%57). Support for these
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possibilities comes from mapv experiments but, perhawvs
most impressively from the study of those conditions
of man in which there is deficiency or suppressicon of
this immun=z responsé;{Petgrson et al, 1966&.Balner,
1g70). In sddition, the cell-mediated immune response>
seyyes as the principal obstacle to successful organ
and tissue tranéplantation as well as being involved
in the pathogenesis of a numoer of autoimmune diseases

of man and experimental animals {(Bloom, 1271}).

{atz and Benacerraf‘{19?2) mantioned that T-lympho~vtes
when stimulated by an antigen, respond on one hand, by
a clanal expansion and differentiation, and on the

other hand by being activated to perform their specific

functions i.e. target cell killer, helper cells, etc.

Sensitized T-lymphocytes have been shown to produce
mcire than one biologically active molecule when incu-
bated with a specific antigen in wvitro. One of them
is migration inhibition factor (MIF) which acts on

macrophage at least to prevent their normal migration
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from a capillary tube {David, 1966). There are other
factors produced by sensitized T-lymphocytes, these

factors are:
-~ Interferon {Wheelcock, 1965).

- Blastogenic factor or mitogenic factor {Dumonde

et al, 1968}.
- Trénsfer factor (Lawrance, 1969).
— Complement: fPermlann‘et ai, 1969}).
- Bkin reactive factor (Turk, 1969).
- ¢chemotactic factor for monocytes (Ward et al,l969).

- & factor highly cvytotoxic to cancer cells

{Dumonde et al, 1969}.

- Proliferation inhibitiocn factor and cloning in-
hibition factor (CIF and CLIF}, which inhibit
proliferation of cultured cells (Gocd and Park,

1974} .
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~ Osteoclasi activating factour (Thaler et al,l9277).

Production of MIF:

David et al {1964 b)) found that when small numbers
of peritoneal cells from sensitive guinea pigs
{2.5%) were admixed with normal peritoneal cells,
they wers capable of inhibiting the migratiocn of
the mixture. Later, Bloom and Bennett in 1%66
tried to ascertain which cell type wae responsible
for this inhibition of migration in witro. Thus,
peritoneal exudate froﬁ tuberculin hypersensitive
guinea pigs were separated into their component
tyres, macrophage population oi 0.5% or greater
homeogensgity and lymphocyte populaticors of greater
than 94% purity. They found that purified macropha-
ges obtained from sensitized aniwals were not in-
hibited by PPD. In contrast, purifiea peritoneal
lymphocytes from the same exudate were abkle to in-
hiLit the migration cof normal macrophages. In

these studies as few 2s 1% sensitized lymphocytes
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