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AYiE OF THE WORK

In the following thesis we will discuss the various
immune complex diseases in the varicus organs of the

body and its immunclozic pathogenesis.

It also include a chapter about the methods used
for detection of iumune complexes, we will know that
rnony diseases that was believed to be due to various

causes are abiributed to imwmune conplex paihogenesis.
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HISTORICAL BACKGROUND OF
IMMUNOLOGY
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TLa HISTORICAL SACHRGROUND
0F LI4UNOLOGY

(Poster WD, 1970) & (FPudenberg Hetal, 1976)

——

Immmnology is relatively 2 young branch of medicel
gcience. Por meny years lmnunclcogy was studied =g part
of microbiology and progress in the field consisted mai-
nly of aprlication of what had been learned agbout Lmuno-
logic phenomena of the problem of disgaoegis and control
of bacterial infections. The explosive increase in fund-
amental informaiion hesg made immunology an independent

branch of medical seience.

Jenner started medical immunology by iriroducing
vacination with cowpox in (1796) as means of nrotection
agaeinst smallpox. Later, as a congequence of the work
on microbes by louis Pasteur (1622-18%5) and kis c¢ollu-
borates. They investipated the poesibility of proiec-
tign against infection by vaccinaticn of attenuated
gtraing of microorganisms. The idea of using stienuated
gtrains of microorganisms was coniirmed by Pacteur when

he studied vaccination against anthrax (1881).

Richet and Hericourt concluded in (1885) thet the

lood of an animal immunized with staphylococci confined
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partial protection against subseguent inoculation with
these micreoorganisms. The speclificity of the protective
effects of immunization hod glready been cbserved by

Pfeiffer in (1889).

The term antigen was introduced fto designate any sube
stance capable of inducing a reacition sgainst iliself and
the illogical tern antibody to designate the factor pres
geny in the serus pocegsing this activity, The precejnitin
reaction was described later by Lraus in (1857) with micro-
bisl culture supernates and the szerum of inmunized animals,
The term sensetizer was used by bordet to denote the ther-
mogtable serun componens reacting in the lysis of bacteria.
In (1%00) Boxrdet established the recction which he desig-
nated alexine (complement) fixaiicn., In {(1Su1l} ke desc-
ribved this general principle which is sti1131 walid ard use-
ful and which was first applied by ‘lassermann. Haisser

and Druck in {(1S06) in thc disgnosis of srnhilis.

At the close of the 19th century sli the imnunclogic
phenomena observed to that time supported the view that
they were defensive mechanisng. It had already begen shown
by Wassermann and von Uugern that sccond challenge of a
previously imnunized individusl by the samne antigen iaciea-

sed the antibedy activity in its serum. Thus the fact of
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immunologic memory had to be explained. The phenomenon
¢f anaphylexis wes then dilscovered by Charles dichet and

Portier in (1902).

The ne:t yeor Arthus described whai is now Ynown o8

H

Arthus phenomenon. i.e. the local necrotic lesion produced
by injecitiny antizen inte previcusly immunized snimal. At
the begining of thz 20th centurry vou pirquet studied serum
gickness. He sugsesited taat this rescticn had & dirxect
connection to the presence of antibodies Yo the injected

gerw in the animal.

Hay fever was & regogiized diseazse entity for a long
time, but until the beginning of this ceatury, it was
bezlecived tc be due to toxie substances in peliens. Shor-
tly thereafter Volf-Lisner sug.ested tonas lisy fever mignt
be a hypersensivivii: reaction. JThe role of hiistorniine
and related substances in inflammatory akd anapnylactic
reactions was gtudied by bzl and Laidlaw in (1910). Lewils
(1927} exnlained tripple resnhonse in skin reactlions and
Riley and wWeet (1953) discovered that histamine is pre-
gent in mast celis and is relegsed by the breakdown oI

fhese cells.
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identification of Immunoglobulins

Telton was thne first fto obtain »urified prepasrations
of antibodiecg. The practical isolatlon 0 pure antivodies

from sera was achicved by Heidelbarge: snd Kendall (1936).

As o resulv o studiesz with ultrecentrifugetion
(1537} ant with elcctrophoresis in liquid media (1938)
it became clear Thst antibedies beloxn . $o that globulin
fraction of the serum proteins oocessing slow mobility

and designated {(gamua) zlobuiins.

Studies on tire cellular espect of lLimnunclogy aod
confirmed the role of white bLlood corpuscles in the for-

imation of antibodies.

Pfeiffer ard «darx fouwc that antibediles appeaxr
garlier in the spleen, lymph nodes anc bone marrow than

in the blood.

wecent Peried of immunclogy

In (1948) Lstrid Fagracus showed that it is through
the development of plasma cells tnat the zctual synthesis
of antibodies takes place. In (1953) Brabor and Williame
demenstrated that immunegleobulins are hetercgenous and

detected the exisvance of IgA.
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The central role of the thymus in iImnunolozic pro-
eess was Tirst ¢learly csicblished by esperiaental stu-
dies performed by L.£.4.P Ziller in London in {19561 -

i%62).

The last few decades have geen the encergence of new

hranches in iImmumolosy.

1; Immuntopainolcegy studies of pathologlice processes
have in many ways helped to understaul normal cnes,

2} Immunogenetics has includzd analysis of amine =sid
sequences in ilmaunoglobulirs, kistocompatability
antigens and zeneiic markers on immimoglobulins.

33 Tumour immunology: Include the abeence of various
norazl ceomnonernts on tunour cells, the aprearance of
antigens present normally in zoeval life ox iz tiss-
ueg other than that ones i1n which tumour hes dovelo-
ped and cxigtance in some twaiours of neountigens.

4} Transplantation immunolozy wmaerged from work on
acquired tolerance. Since regaction of gralfte is
an irmmnunclopgic phernomenon dependent mainly on the
thymus. Chemical substances and antitbhymocytes
immuie sera are being used zas idmnuncsuppressive

zgents.
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53 Immunologic Digeorders; Concerncd both witlh: broad

spcety and =nsigen geicctive ilmaaumodeficiency and

method of immuvce therapy for these disorders.

Further the developmznt ofi technics and instrwaents
with developnent of immunologic meihkods have nmade
posgible the discowvery of entire new fields ci study
and hawve mzie large coxntributlions to lnumnology and

other branchies of seieace.

Immune mechanisms in tissue damase:

Traditionz=lliy 1t as been thought that s major sti-
mulus to the development of These imaune responscs is

protection against micro-orgenisams wiaici: threaten tine

welfzre of the host. It is clezr nowever that these
protective imaune responscs also may prove deleterious

to the host ag in the case ol suloimauns dizorders.
Thus mnune respoasas to an infceiing organisa may
eradicate the organism but at the same zime produce
gignificant pathologic or even lotphal effects in the
host. Pathogenetic mechanisms that produce both bene-

ficial and delgierious effects will be degecribed as

impune mechanisins, that cause tissue damage.

Central Library - Ain Shams University



Yaricus imunce mechenisse involved in the production
of tissue damcge were clasgified in {1953) by Gelil and

Coombs inteo 4 basic types

Type I Anapihylaectic

Type I Cytotexic

Trope 111 Arthus type and antigen antibody comnlexes
Trpe IV Belayed nypersensitivity.

Wype L Leactions

Type I reactlons gre produced by pharnacologically
active substanceg released from iilzsue celils such as baso-
phils =znd mast cells followinz reaction bLetwesen antigen
and specific antibody adsorbed to the tiszue cell memb-

rene. Deponding on the mode of applicafion ci antigen,

the c¢linicnl features noy be systenic or local.

vpe 1E Heoculons

i

Type 1L reactions sre classicelly conclidered So be

Hie]

eylotoxic in characier and invelve the combination of
TG or Igu antibodies with antigen deternminants on a

cell membrane.

Alternatively a free antigen or hepten may be adsor-
pad to a tissuc component or cell membionc and antibody
subgequenily comoines with this adsorbed antigen. Com=-

plement fixation freguently occurs in this situation ana
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leads to cell damoge., Thers are situstions however per-
ticulerly in the cxporimental studies where the combina-
tion mey in fact lead fo stimulation of the cell. Saome
exonples are long acting thyroid stimulator {(LATS).

entilymphocyte cntisers and anti immmeglobulin antisera,
Type 111 Reactions

These reactlicns are secondory $o locolizztion of
antigen antibody complexes in tissue and inflamuation
ig the maln iecaturs. Classicel rezetien of this type are
the Arthus reaction ond serun sickness simllar sequences
of events cccur in both exampies and alse in imaune com-
plex discoges, now increasingly recognized in  elinical
@acdicine. Tho pothogeacsis of the charscteristic inila-
mmetory legionz in type ILT reaciiong In sumisrized in

the following ftable.

Pathogzenesis of iniflammatory lesions in t

reactions: -

1) Pormation of antigen-antibody complexes (gencrally
in antizen excesa).

2) TPixation i the complement by the comple:es.

3) flelease of complement conponcents cacmotactic for
leucocytes.

4} Damage of platelets causing releasge ol Vaso active

amines.
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