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INTRODUCT I ON

Since the first human orthotopic liver transplant was
performed in 1943 , a number of improvements in operative
technique , post-operative care and immuno-suppressive agents
have made this operation appropriate treatment for patients
with end stage liver disease .

In 1967 Starzl performed the first successful liver
transplant . Since then , more than 500 liver transplants have
been performed at centers in Pittshurgh s Cambridge , Hamnover,
Gronigen , Minneapolis and Memphis in addition to a number of
other institutions . ( Starzl et al 1982 ) .

Although liver transplantation still places a formidable
strain on the patient , the sdrgeon s the anaesthetist and all
athers concerned , the procedure is considerably less of
an adventure than it was in the early days . Nevertheless it
remains for the anaesthetic and intensive care services
an extremely demanding and time consuming procedure .

Orthotopic liver transplantation is the procedure of
choice and is preferably used in all centers .

Heterotopic liver transplantation which consists of
grafting an additional liver into the recepient has been less
frequently used and led to long term success in  a very limited
number of patients . Nevertheless , this technique has several
theoretical advantages compared to orthotopic liver transplant-
ation and a true comparative study of the two procedures has

never been done .

(1)
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Heterotopic liver transplantation was the basis of
a large number of experimental studies related to surgical
technique , liver trophicity , liver rejection and treatment of
acute liver failure .

It is possible that in the future heferotopic liver
transplantation will appear as a useful technique in selected
very ill patients with end-stage acute or chronic liver failure
for whom orthotopic transplantation , a very major and risky
procedure , is contraindicated by most transplant surgeons .

Several advances are responsible for improved results in
this field . The introduction of cyclosporine immunosuppression
» meticulous harvesting technigques with slow in situ organ
flushing 1+ the use of portssuystemic venous bypass and
improved techniques of biliary drainage have enhanced patient
management . In addition , early recognition and treatment of
rejectian and other post—operative complications have
centributed to improved survival . ( Starzl et al 1982 ) .

—

This essay displays recent trends in the indications ,

technique and post-operative care of patients subjected to

liver transplantation .

(23
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IMMMUNAOL OEY
IMMUNOLCGICAL ASPECTS oF

LIVER TRANSPLANTATION

Major histoccmpatibilitg antigens

When foreign tissues arae transplanted , a state of
immunity is generated which results in rejection of the graft

The antigens which pravoke this rejection are the
histocnmpatibilitg ( H) melecules of which two groups exist |
major and minor .

All vertebrates studied so far conform to th:s
pattern .

The major ( H ) molecules induce acute rejection of
allo-antigeneic ¢ genetically dissimilar ) tissue + in contrast
to the allo-antigeneir miﬁar { H) molecules , which normally
induce chronic graft rejection .

I+ the trangplanted tissue is either syngeneic
{(genetically identical) or autologous from the same individual
1 9raft rejection does not occur .

In man there are two classes of major histocompatibility
locus antigens ( HLA ) which are involved in graft rejection ’
class I and class II . The genes for these are on chromosome
&5 4, in ; cluster called the major histocompatibility complex
¢ MHC ) - The class I moliecules are encoded by three different
loci : HLA-A , B & C y and the class II by three others :
HLA-DP , D@ , & DR .

IXXXEXXX

Structure of the major histocompatibility molecules
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# Class 1
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The structure of a tupical class 1 molecule 1is

illustrated in that figure (?E/a\
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CLASS I

The glycoprotein is composed of two polupeptide chains . The
heavy chain ( &) is 45 k and composed of three external
domainse : 1 , 2 4 &% 3 . a transmembrane segment and
a cytoplasmic tail . There is one glycosylatior site , the
function of the attached carbohudrate R moiety beinc unknown
put it may confer structural integrity . The polymorphic sites
of the molecule , recognition of which provoke allograft
rejection , are found in the 1st and 2ngd domains and appear tc
be ogenerated by small changes in the amine—acid seguence cf
these parts of the protein . ( Dwen and Crompton 1980 ) .

The light chain B2 microslobulin ¢ 12 k ) , is encocec
by & gene not within the MHC , but on chromosome 15 .
{ Goodfellow et al 1973 ) .

The molecule is invariant , does not span the membrane
and is nom covalently attached to the & chain to form a dimer

on the cell membrane .

(4>

Central Library - Ain Shams University



# Class II

AP

The class Il molecules are also two chain structures s both of
which are encoded by genes found within the MHC .

The structure of a typical molecule is shown in the figure

A

CLASSTII
Each chain carries two external domains v Spans the cell

membrane , and carries a cutoplasmic tail .

The & chain ¢ 33 k _ 35K ) carries two glycosylat:ion
sites and the B chain ( 2B K — 31 K) only one . The pCly-
morphic sites are found on the B chain of DP andg DR , arg on
both the o ang P chains of DR molecules . { Bodmer et a:
1983 ) .

Finally although the class I and class II molecules 5 Dw
extensive polymarphism s they are essentially very =imilar . Ir
addition , they show strong homologybkimmunoglabulins ¢ Ig v . It
is presumed +that this similarity arises as & result of
2valution of the HLA aéd Ig molecules from a common ancestral
£e2ll surface molecule , This family has recently been expanged
to include the antigen specific receptor on T-lymphocytes and
the poly I3 receptor . ¢ Williams 1584 ) .

EXXIXR% XY
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Molecular genetics :

With the advent of appropriate technigues , our
knowledge of the molecular genetics of the MHC has expanded
rapidiy . Benetic maps have been obtained for specific class I
and class II molecules . { Jordon et al 1984 ) .

in eukaryotic cells , genes are composed of coding
sequence of DLNA ( erxons ) saparated by intervening sequences
{ introns ) « The function of these introns is not known at
present .

For both the class I and the class II molecules it has
been demonstrated that each functional domain of the molecule
is encoded by one exon within the gene corresponds to that of
the domain in the synthesized molecule . In add:ition each cene
inciudes an extra exon coding for a protein called the leader
segquence . This mclecule facilitates the intra-celliulan
transport of the synthesized protein through tThe endoplasmic
reticulum and Golgi of the cell . It is cleaned off once the
mplecule is iﬁserted into the cell membrane .

TXXEXXKE

Serology and cell defined polymorphisms

As previously mentioned , the MHC molecules show
extensive polymorphism .Conventionally , the different antigers
are identified by the pattern of their reactions with selected
cytotoxic anti-sera . The latest number of agreed =zlass 1
specificities is 23 HLA-A , 49 HLA-B and 8 HLA-C .

( Bodmer et al 1984 ) .,

(&)
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As yet , the number of serologically idenfified class I1
antigens is smaller , 16 HLA~DR and 3 HLA-DQ . Some maonoclonal
antibodies are now available which discriminate between classil
variants . ( Beckman 1984 ) « However , their patterns of
reactivity are complicated and do not correlate in a simple
fasion with the specificities defined by HLA typing anti-sera .

Ceilular typing methods ( mixed lymphocyte cultures and

primed lymphocyte tuping ) are also used for detining class II

polymorphism . These techniques define epitopes different to

thaose defined serologically which may be on the same or

different molecules . These cell defined specificities are

designed as members of the HLA-D series . ( Bach et al 1583 ) .
EEEAARXAR

Distribution :

Class I molecules are found on virtually all nucleated
n2lls of the body . By contrast ,class Il molecules show a vary
ditfferent distribution . Originally thoughtto be present only
on BE-lymphocytes , activated T-lymphocutes and accessory cells
such  as  monocuytes and dendritic cells s it is now known that
many  other cell types which normally do not consptitutivaly
express class II molecules zan be induced todoso . In vivo
this can occur during graft rejection ( de Waal et al 1983 ) .
graft versus host disease ¢ Lampert et al 19B1) and auto-immune
tissue damage { Hanafuse 2t 21 1983 ) .

Incuction of class II molecula is probably due to
A interfercn as in vitro studies have shown that ¥ interferon
{ known to be produced by activated T-lymphocytes ) has this

{7}
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effect .

This phenomenon may have relevance to the fate of liver
aliografts az although only dendritic cells of normal liver
express class Il HLA molecules biliary epithelium can be
induced to da ( Takacs et al 1983 ) .

13323537

Function of MHC moiecule in the immune responses

The normal physiological role of MHMC molecules is toc
sovarn regulation of the immune response .

A central role is piaged by the antigen presenting cell
( APC ) , normally a macrophage or dendritic cell . The virus
€.3. .15 orocessed by the APLC and subsequently srall antigenic
fragments become associated with HLA molecules on the APC
surface ( Ag - MHC ccmpiex ) . This step is essential
tor recognition of antigen by the receptor on  responding
T--lymphocytes , T-cells will only respond to antigerm in
association with MHE molecules . The class of MHC moleculss
used +Jor antigen recognition correlatss strongly but not
absolutely with the phenotupe of the interacting T-cell . Tuus
cytotoxic T-lymphlcytes which are T 8 positive respond to
antigen in assnciatioﬁ with class 1 molecules and
heliper / inducer T—cells which are T 4 positive to antigen in
assciation with class Il molecules ( Rheinherz 1983 ) ., Binding
of the Ag ~ MHC complex by the helper T-cell stimulates the APC

to secrete a soluble factor interleukin 1 ¢ IL1 ) . ¢ Oppenh2im

1984 ) . This molecule appearsto be a maturation factor for
all T-cell responses . Interleukin 1 y Plus Ag - MHC complex
18)
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binding , programmes the helper T-cell to synthesize growth and

maturation factorea , for itself& and other populations involved
in the response . Thus , the final step for a cytotoxic T-cell
respanse to the virus is growth and maturation of the precursor
tytotoxic T-cell induced by interleukin II1 ¢ IL 2 and
an incompoetely characterized maturation factor ¢ Raulet et al
1962 ) . The mature cytotoxic T-cell is now capable of lysing
virus infected cells to which it binds by the Ag — MHC complex
en the target cell surface . Unlike T-cell, the B-cell receptor
( Ig ) binds directly to soluble Ag in the abscence of MHC
molecules ( Nisonoff 1982 ) . Regulation of the immune response
is still depandent on T-cell function because the majority of
matura B-cells will only secrete antibody if they first bind
antigen and then receive T-cell synthesized growth and
maturation factors ( Vitetta et 41 1984 ) .

Finally , the role of suppressorr  T-—-cells in  such
4 ~2sponse needs to be considered . Down regulation of both B &
T-tell responses is mediated by such cells, although at present
we do not <fully understand how the receptor on suppressor
T-cell is triggered either by binding to Ag — MHC ( possibly Ag
alone) , or to idiotypic determinants carried on the receptors
of other responding T- and B-cells ( Roser et al 1983 ) It has
been postulated that after activation y Suppressor T-cells
secrete soluble factors which mediate suppression .

As yet neither this nor the target cells have been
adequately defined . In addition , regulation of responsiveness

can occcur as a consequence of possession immune response ( IR )

&)
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