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Imntroduction
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Alphia —1— Feto Frotein (ALF.F) was first identified
1 19548 during electrophoresis experiments on plasma prot-
eins ot foetus of a ftew weeks old by dalbercht, FKlibanski,
Eergstrand and Czar ac a protein which migrated between
sltumin and a&lphe -1~ globtulins. This protein was not

imrtially found to be present in normal adult serum.

Imt

n

=rest of (.F.F. developed rapidly atter the
discovery by abglev 1967 that the tramspliantable hepa-

tocellular carcinoma of the mouce synthesizced and sec—

reted A.F.F. into the biood.

Tre assocs 1P EMpe

H
it
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]

tion of &.7.F. with nepatom
erimental animals raised the possibility that the pre-
sence of S.FLF. 1m the serum of human patients miaht
provide a precize diagnostic test for liwver carcinoma.
In 1%9&4, Tataringvy first cetected A.F.F. in the serum

o patlients with nepatocellular carcirnomas and by 196&
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The significance of an elevated serum A.5.F 20—

mCceEntration

im the disgrcsis of hepatoocelliwliar carci-

roma was now soon well documented (Wepsic et al, 1979)

Increased levals ( » 40 mg/ml )} of A.F.F. have

cesn demonestrated in a variety of non-neoplastic hep-

atic disorders. The serum concentrations are more fre-—

guently increased in those disorders in which there are

prominent hepatoceliular mecrosis and inflamation and

Fighest values were observed in patients with viral

nepatitis ¢

The aim of our present stucdy i1s to determing the

seram level

roroszis, and 1t D&

b ks

Bloomer et al 13973 }

of ALF.F. in cases of billharzial hepatic

4ith chronic active hegpatitis.

n
m
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Chapter 1

Fhysiology of &GFLF,
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A.FLF. 1s & single poly-—peptide chain glvycopro-~
tein with a molecular weiaht rarnged from 64,000 —
70,000 and a sedimentation constant of 4.5 . It contains
I~4 Y4 carbohvdrates i Ruoslahti at &1, 1271, 1274 )
Hexose, Hexoszaminme and Sialic acid cccur in & ratioc of

Z.Z: 1.k :0.% by welrght . Furves et a1, 1970 )

It carries phyvsico-chemical properties very sim—
ilar to albumin but human ALF.FP. is slightly larger than
albumin. Failure of immunological cross reactions as well
zz differences in their N and C fterminal amino acid ssgu-
ence indicate the presence of exdtensive structural diffe-
rences betweesen native forms of human albumin and A.F.F.
The A.F.F. moiecule contains high content of cysteine
but with rno disulphide bonding. Like albumin A.F.F. can
bind cestrogen but i1t can nat bind testostetrone, though
this eteroid 1s strongly bound to alibumin. (Shuster et ail,

1274 5
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Froducticon of AF.F. :—

During fostal life. production and secretion of
A.F.F. into the serum kegins with difterentiation of the
foetal liver which stems from & bud from the foregut.
Eariy irn the gestation, the yolk sac and the mucocsa of
the gastro-intzstinal tract synthesize &.F.F. but by
siahteenth week the liver surpassegs the yols $&0 10 SiEe
amd becomes the maior site of A.F.F. syntnesis.

CBitlim et al, 19&87, 1972

At & celliular level., most hepatocyies are intti-
ialiy involved in A.F.F. synthesis by the sixth week of
gqestation of foetal life, but as the serum level of A.F.
£, commences to fall, the numbers of hepatocytes invol-—
ved irn its synthetic pracess decline and tend to be th-
ose sitwated around the central vein. The Hupffer cells

bile ducts, epithelial and haemopoietic cells do not

b

sppear to synthesize AGLF.F. at any time. (Engethardt 17489)
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Dallner and his collieagues ( 1256 ) have shown
that several fine and enzymatic alternatians occur in
the hepatocytes immediately before anmd after Lirth.
This merinatal transformation of hepatocytes from foe-
tal to adult type is assuciated with rapid suppressio-
rn of &.F.F.synthesis and secretion and it becomes und-
etectable several davs to & few wesks aftter birth.

£ Akelev 1971 3

The recent development of radio-immuno-assay R.I.A.
technigues resulted in demonstration of small amounts
of A.F.F. in the serum of healthy adults so that like
carcina-embryonic antigen (C.E.A.) there does not ap-
near to be complete gene suppression as was original-
ly considered from data of less sensitive methods.
{Abelev et a1, 1967)
Thomas =t &1,1972 postulated that the renewed production
of A.F.F.by adult liver cells, may reflect the presence

o+ & population of immature hepatoccytes.
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A.F.F. is synthesized 1n early soetal life. The -
cetus increases its production of A.ELE. unmtil the 20 th

weel. It reaches i1ts maximum level about 12 - 15 weehks

where it resches up to the level of ( = — 4 am/L), atter
which the comrcentration falls to around 10 - 1% mgsl at

term.

Hy the 324 wesks of gestation ALF.F. synthesis is
virtually shut off. The concentration in the newborn

rapidly declines acvording to & calculated bioleogical
= a 0

Falt+ li+e time ot T - S days. DY Two yeEars ot age., se—
. - N - - P » . — ——
Fum .S LEL ievel reaches (1074 mG /L Do GEitlinm 1977

rt

In mormal adulc, Face amounts of ALF.F. may b

St oL Ble Zer on, walues above S0 nmosml oare conslde—

red elevated. { Elocmer et ail. 1374 3

%.5 percent of non pregrant females had A.F.F.

ioevel below or equal I ng/ml Durirg pregnancies,
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there ie gradual rise in the A.F.F. corncentration in

maternal serum but values above 1D ngsmloare mot reached

stabtion. The mean conce-—

1]

urtil the 14 or 13 weeks of g
rtration increases up to 100 — &00 mg/L followed by d-

ecline to {40-300 mgsl) at term. Johnsson et al.., 19773
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Frisiological Functionm of AGF.F.

Foetal pretein may have growth stimulating pro-
nerties and such a role has been suggested for A.F.F.
it i= suggested that A.F.F. has an csmotig and transp-
ort functions similar to albumin. Rat AF.F. was found
to have high affinity fto bind estradiol and estrone.

I+ is proposed that AF.F. may fumction in some speci-
fic marnmer in binding of estrone and estradiol during
pregnancy but unfortunately studies of human A.F.F. re-—
vealed the lack of cestrogen bhinding properties of this
molecule. {Swartz and Soloff 1974 )

S.F.F. was found to have an immuno-guppressive

cunction on antibody synthesis when administered in

[ W

Vive to murines. [t was found alsc that it is of noen cyto—

roxic suppresscr response. T. Lymphocytes surface was
found to bind &.F.F. The existence of immunosuppress-—

ion protein either duwring gestation or during rneopl asia

Mas & definite appeal =ince hoth conditions present foreign
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