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R E V I I W O i, 1 T ERrRATURILE

{ THE REVIEW OF ALPHA FETOPROTEIN

1.1 Introduction & Historical Review

Alpha - Fetoprotein (AFP) is one of the most througly
characterized oncodevelopmental protein. A vast amount of
work has been done since this protein was first observed by
Bergstrand and Czar (19%6) and brought into the lime light
by the observation of Abelev and co-workers (Abelev et al .,

1969) that AFP was assocliated with liver cancer.

AFFP was first detected by paper electrophoresis of fetal
serum (Bergstrand and Czar, 1956), the definition of AP is
still mainly immunochemical . [t is detected, quantitated,

and even purified using antibodies.
AFP is strongly imnunogenic when injected 1nto o foreiygn
species but does not eliclt an immune response in the species

of origin (Nishi et al., 1972).

In the early work, antibodies to AFP were obtained by

tmmunization with tetal =serum fol lowed by absorption of the
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resul tant, antiserum with notrmail adult sSerum.

he concentration ot AFP in fetal serum is in the range
of mg/mt - according Lo gestation age - and gives rise to
production of antibodies, even in an admixture with other
tfetal serum protein. 10 most species, AFP is the only fetal
serum protein present in appreciable quantities which is not
shared by the adult serum. So, elimination of antibodies to
adult serum proteins by absorption leaves behind an antiserum

which is operationally specific for AFP.
sSuch antisera react with a single immunodiffusion line
against fetal and liver cancer serum and give no reaction

dgainst normal adult serum.

The use of purified protein for immunization has become

the method of choice.

Ea 4 4
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1.2 Immunoassay ot AbbP i biovlogical tluid

A great variely of methods have been applied (Table 1)
immunodi tfusion was the first method introduced for ArP detec-

tion (Abelev et al., 19632,

Ssince the development of radioimmunoassay for AFP (Rous-
1ahti and Seppala, 1971, this method has allowed the demon-
stration and quantitative estimation of AFP in normal human
serum at a level of about 0.25 ng/ml and detects any small

elevation from the normal level .

Practically, all radioimmuncassays applied to measurement
of human AFP (Ruosiahtl and Seppala, 1971 waldmann andgd Mc
intire, 1972; Purves et Aal., 1973; Jonsson and Kronwall, 1974;
and leek and Chard, 19745 are based on the principle ot <om-
petition between labeled antigen for a limited amount of anti-

bodyv .
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Table T

METHODS OF AFP MEASUREMENT

.u__--———_——_—__,J_____‘____—_______—-__--____4-_____m___dd__—

Method Sensetlivity Reference for AFP estlmatlon
Double diffusion : 2.5=5 ug/ml Abelev ot ml., I963.
Counter electro-

prioresis : 0.25-0.5 ug/ml. Smith , I97I .

Rocket immunoel-

sctrophoresis : 0.5-1 ug/ml Norgaard-Pedersen and

Gaede , 1975 .

Latex agglutinat-

ion inhibition : 250 ng/ml Cahill et al,, I974.
Immunoautoradio-

graphy : 50 ng/ml Abelev , I971 .,
Radioimmunoelect-

rophoresis : 20 ng/ml Norgaard-Pedersen,I976.
ELISA : 3 ng/ml Belanger et al,, 19733

Masseyeff et al,,I976,

Radloimmunoassay

(RLA) : 0.5 ng/ml Ruoslahtl and Seppalas,

1971 .
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1.3 =Sites of physiolouyical AFP synthesis

The synthesis ot AFP by various fetal organs has heen
studied by incorporation of radioactivity from labeloed amino
acids to proteins in tissue culture with subsequent detection

of radioactive AFP by antibodies.

The synthesis of AP has been found to take place in the
volk sac, the fetal liver, and the gastrointestinal tract
(Gitlin and Gitlin, 19752. In humans, AFP is first svnthesi-
zed by the yvolk sac and the t(iver and then predominantly by

the liver.

swvnithesis in the volk sac has been demonstrated between
the fifth and fourteenth weeks of gestation. it seems to
cease as the yvolk sac becomes involuted during the first part

ot the second trimestetl .

I'he liver contributes to the AFP synthesis tfrom the fourth
week onwards. in the second trimester of human preguaancy, the
fetal liver is capable of producing AFP at a rate which reaches

30 my/day (Kekomaki ot al., 19710,

Minor amounts ot AR are being synthesized by other ti

ssues inn the gastrointestinagl tract (Gitlin et al., 972,

Central Library - Ain Shams University



It is generaily ayglved Lhat the placenta does not produce
AFP to any signitficant degree, although, 1n some experiments,
asmall amounts of labeiced amino acid precursor were incorporated

into AFP by this CLissue.

Molar trophoblast (vesicular mole) appears sometimes to

be able of producing AbP (Grudrsinskas et al., 1977).

A high AFP concentration observed in the molar vesicle
fluid obtained by needle aspiration. However, normal AFP
levels in molar tissue have also been reported (Seppala et al.,

1972).

Ilmmunofluorescence shows Lhat it is the hepatocvtes, not
the hematopoietic cells, that svnthesize AFP in the tetal 1i-
ver . Up to 80 % of the hepatocvies in fetal liver have heen

tound to synthesize AP tAbelev, 1979).
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The maln compartments of interest in terms of AFP
concentrations are ; fetml serum , amniotic fiuid ,

maternsl serum , cerebrosplnal fluld , and urine {Fig. I).
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Werks of gestation
Average AFP levela in fetal serum, maternal
serum, and amnlotle fluid throughout gestation
(Seppala, I977 ; Ruoslahtl % Seppals, I979).

Figure I
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