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uMMARY I) The or-fetoprotein levels in pregnant I'arts and those after delivery
were examined witlt a nTonospecific rabbit antiserum against rat 71-fetoprotein.

In pregnant rats, or-ittoprutcin appears in tlTc blood from the 7tlt clay after conception.
After delivery it disappears rapidly and is not present in the blood 3 days aftci. dc-
11vcry. Alpha-ittoprotcin \\, as fotiiTcl in Ihc bloot! of ncwboriT rats until 4 weeks
after birth.

2) Ascites hepatoma AH-130 has bccn considered to 11c an " or-fctoprotcin-nega-
tive " hepatoma but or-fetoprotcin \\, as found in the blood of rats transplanted with
this tumor either subcutaneously or intraperitoneally. Their r. -fetoprotein level
gradually rose to a maximum shortly before their death.

3) The cross-reactions among rat or-fetoprotein, ITUman 7. -fetoprotein and mouse
or-fetoprotein were examined witl\ a monospecific rabbit antiserum against rat or-
retoprotein by jinmunodiffLision, jinmunoelectrophoresis and jinmunofitiorescence
but positive results were not obtained.

IN'I'RODUC'1'10N

Abelev et a1. (1963) reported the appearance of
or-retotoprotein in the blood of mice after
transplantation of a hepato-cellular carcinoma
and Stanislawaski-Birencwajg (1967) reported
its prescnce in \\listar AC rat fetuses ancl in
the blood of rats fcd 4-methylaminoazobcnzcnc
(DAB). Rus'ntly, watch*, N, ^In and flu. "i
(1971) studied or-fetoprotein productioit by vari-
uus transplantablc strains of Tat ascitcs Ilepa-
tom, I and reported that, 11nlikc othu' Tilt uscitcs

he patoma strains, ITcpatoma AH-130 does not
produce irktoprotein. There are many sub-
lines of the ascites I\epatoma strain, and all of
them, including AH-130, ITave been induced
by, fccding DAB to Donryti strain rats. To
sec whethcr AH-130 docs not acttially produce
:I-it toprotein, in this \\. ork thc production of
at-fetoprotciit by AH-130 liepatoma cells \\, as
c\amincd b\, inIruunodif}us10n, jinmunOe!cC-
ITUpliorcsis antl iit, 11\uitoHuorcsCeitCc.
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Abelev (1968) reported that no cross-reaction
between humai\ cofetoprotein and the mouse
or-retoprotein is detectable by the normal jin-
in unodifTusion technique, but that it is detecta-
ble by radioimmunodifTusion. Recently, Ni-
shi, Watabe and Hitai (1972) using an jinmuno-
diffusion technique, detected an jinmunological
cross-reaction between rabbit antiserum pre-
pared by immunization with human cofetopro-
tein and or-fetoprotein in fetal newborn serum
of human, dog, horse, rat and rabbit. If this
is correct, preparation of anti-"-fetoprotein
serum for clinical use using fetal serum of these
animals rather than human material would not

be difficult. So, in this study the cross-reac-
tion between cofetoprotein in transplantable
ascites he patoma of rats and mice, which are
closely related phylogenetically, was examined
by jinmunodiffusion, Immunoelectrophoresis
and jinmunoftuorescence. The cross-reactions

of human or-retoprotein with those of rats and
mice were also studied.

Mouse ascites hepatoma MH-134 was also prov-
ided by Dr. Sato and has been maintained in our
own laboratory for 25 transplant generations. Mice
were inoculated intraperitonealIy \\, ith 7 x 10' cells of
this itepatoma

IVIATERIALS ANl) IVIETHODS

3. Prepurutio, I of specific alit, tel I, ,, I

The method reported previously (Koda, Ishigami
and Tallabe, 1971) was followed. The ascites,
serum and cancer milk of rats and mice transplanted
with ascites he patoma and rat fetal extracts were used
as starting materials. After ammonium sulfate frac-
tionatioit and agar zone electrophoresis, the a-glob-
ulin region was collected and used for immunization
of New Zealand White rabbits of about 2 kg body
weight using incomplete Freund's adjuvant to obtain
the crude antiserum. To obtain the specific anti-
serum this crude antiserum was adsorbed with adult

mouse or rat serum \\, hich had been made water.

insoluble by treatment with glutaraldehyde

I. Alliiiid!S

The rats and mice used in the study \\. ere bred in
our laboratory. Donryu strain and Sprague-Dawley
rats and Ne\\, Zealand White stock rabbits were used.

C3H mice were obtained from Shionogi Lab. , Osaka
and Oncians France I (OFl) mice from Dr. B.
Coquet (IFFA-CREDO, Les Oncians, 69, Saint-
Germain-sur-L'ATbresle). Both strains of rats and
C3H mice were maintained by sister-brother mating.

2. Transplantoble Ilep@tomn eelh

Ascites hepatoma AH-130 \\, as supplied by Dr
Sato of the Sasaki Inst. , Tokyo and has been main-
rained in our laboratory for 74 transplant genera-

Rats were inoculated intraperitoneally \\, Ithtions

1.4xlO' AH-130 cells or subcutaneously \\, ith1.4x
10' AH. 130 cells. The incidence of successful sub.

cutaneous transplantations of AH-130 is said to be
about 4070 (Sato at a1.1971) but in our study trans-
plantation was 100y, successful. The survival time
of rats \\, itit ascites he patoma AH. 130 is about 2
weeks but rats with subcutaneous tumors survived

for about 35 days. Transplantation \\. as achieved
LISing cancer cells or cancer milk.

4. 171d, ,ct, 'o11 of heputo, ,In be feedr}Ig 4-methylnmi, 10-
agobe, Ise, Ie (DAB)

The rats were reared from 8 \\, eeks after birth on

MF Feed fronT Oriental Yeast Co. , Tokyo supple-
merited with 0.06y, DAB.

5. Detect, 'o11 alld qir", it nati"e delei',, 1111nt, 'oil of u-
letupi'otei',,

ImmunodifTLision, jinmunoelectrophoresis and
single radial jinmunodiffusion \\, ere performed as
described previously (Koda at a1.1971).

6. IIJ, "11,710. /!troyesce, ,I stud^^$

The method reported previously (Koda at a1.1971)
was followed
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RESULTS

I. Alpha:letop, otei" i?I Do", yw styaz',! rats
To study the production of or-fetoprotein in

hepatoma bearing rats, it is necessary to ex-
amine the production of or-fetoprotein in
normal, non-tumor bearing Donryu strain rats.
I) Alpha-fetoprotein in pregnant Donryu
strain rats

As showin in Fig. I, or-fetoprotein was de-
tected by jinmunodiffusion in the serum of rats
from the 7tlT day of pregnancy. During pre-
gnancy it gradually rose to a maximum just



more than 35 days of age.

2. Detect, '0" of dyeto?, otet'" z'" the sera of Don-
,y" sty@tit r@ts be@, I'mg a, , AH-730 hepatom@

When 1.4x 107 AH-130 cells were trans-

planted intraperitioneally into Donryu strain
rats or-fetoprotein could be detected in the
serum by single radial jinmunodifTusion from
the 4th day after inoculation at a mean concn
of 9.5 ingjdl. The volume of ascites increased
thereafter and the rats died on the 14th day.
During this period, the quantity of cofetoprotein
in the serum was almost constant, having a
mean value of 400 ingjdl on the 14th day, just
before death.

FIGURE I. Jinmu"od\"sio" picture of serum ayeto-
protein in pregnant and postpartum rats. Serum on I,
day 7; 2, day 8; 3, day 9, . 4, day 72; 5, day 79 of
pregnancy and 6, day I, . 7, day 2 @"d day 3 after
den"e, y.

before delivery, declined rapidly after delivery.
Alpha-fetoprotein could no longer be detected
in the serum 3 days after delivery.
2) Alpha-fetoprotein in newborn Donryu
strain rats

Alpha-fetopiotein was still detectable by jin-
inunodifTusion in the serum of rats 28 days
after birth (Fig. 2). However, it was no longer
detectable on the 35th day after birth. On the
28th day, the mean value of cofetoprotein de-
termined by single radial jinmunodiffusion was
550 ingjdl.

So, experiments on cancer induction and
transplantation were carried out using rats of

D a

G

FIGURE 2. Jinm, ,"od\"3:0" test o, , serum ayeto-
protein fin the itetti born rat sen, in I, I week, . 2.2
weeks, . 3, 3 weeks, . 4, 4 weeks; 5, 5 toeehs a"d 6, 6
aleeks ofte, birth. F, Fetal extract; C, PM, filed
antise, "in against ayetop, otei" rat fetal extract.

G

Fig. 3 shows findings on rats inoculated sub-
cutaneously with 1.4x 10' AH-130 cells. A
weak precipitation line was observed on the
5th day and or-fetoprotein was clearly detected
on the 8th day. On the 12th day after moonla-
tion, the mean serum or-fetoprotein level was
600 ingjdl and on the 35th day, the mean co
fetoprotein level in cancer milk was 860 ingjdl.

3. COMp@rattbe st"dies on dyetop, otet'" of rats
bean"g CScitic AH-130 hepatom@ a, ,d DAB tm-
of"ced hepatom@

Tmmunodiffusion patterns are shown in Fig.
4. Specific antiserum of rabbits jinmunized

KODA, T. at al. Alpha-/etoprotei" by experimental hepatom@



FIGURE 4. Jinmu"oddrugio" test on oario"s ayeto-
proteins. 7.4, Serum and ascites of rot with hepatom@
fitd"ced by DAB; 2.5, Serum and co, ,ce, ,"ith of rot
bearing AH-730 (so"dfo, in),. 3.6, Serum and ascites
of rat bearing AH- 730 (@seitttfo, in),' 7, Fetal extract
of rat, ' 8, Normal ,@t serum, ' C, Pi, ,;lied antise, "in
ag@inst or. letop, otei, I of rat fetal eatr@ct.

FIGURE 3.

Jinmu"od$0'"sio, , test oil se, "in
u. letop, otei" of rot bean, ,g
AH. 730 (sow 10, in). N"in-
be, s shoal days ofter t, ""s-
plant@tio".

with rat fetal extract was placed in the center
well (C). Serum and ascites of a Donryu
strain rat with a he patoma induced by DAB,
were placed in wells I and 4, respectively.
Serum and cancer milk of a rat bearing a solid
tumor were placed in wells 2 and 5. Serum
and ascites of a rat with a transplanted ascites
hepatoma AH-130 were placed in wells 3 and
6, respectively. The fetal extract which had
been used as jinmunogen to obtain antiserum
was placed in well7 and the serum of a healthy

132

FIGURE 5. Jin, """oelect, opho, usis of oario"s ayeto-
protei, ,s. I, Fet@! extract of rat, ' 2, Serum of rat
alith he?@tom" fird"ced by DAB feedi"g, . 3, Se, "in of
rat bean"g AH- 730 (solid form); 4, Serum of rot
bean, ,g AH-730 (@softicfo, in); N, Norm@!,@t se, "in;
Purified cmtise, "in '@0s prepared against aletop, otei"
of rot fetal extract.

BIKEN JOURNAL V01. 16 No. 41973

mature Donryu strain rat was placed in well8.
Materials in all except well 8 gave a precipita-
tion line indicating an identical reaction and no
spur formation was observed. The innmuno-
electrophoretic patterns of the rat fetal extract
and the sera of the DA^-fed rat, the rats bear-
ing solid and ascitic forms of AH-130 hepatoma



and the normal rat are shown in Fig. 5. In
this experiment antiserum used was prepared
with rat fetal extract. The extract, which
showed a single precipitation line by jinmuno-
diffusion, gave an additional precipitation line
by jinmunoelectrophoresis. This additional
line extended to the fi-glubulin region and
fused with the main precipitation line appearing

FIGURE 6. Co, "parison of rot rifetoprotei, 13. F,
Fetal extract of rut, ' S. Asc, 'tes of r"I bed, fitg AH- 130.
A, F1, ,tyied anta^err, ," against fetal errr"ct of ,"I. B,
PM, 417ed a, ztise, ,,, 13 against AH- 730 ascites.

in the or-globulin region with spur formation.
Therefore, it was necessary to clarify whether
this difference in the appearance of the pre-
cipitation line was due to a difference between
the specific antisera prepared using fetal extract
and AH-130 ascites as jinmunogens. So, the
jinmunoelectrophoretic patterns of the sritisera
against the two jinmunogens were compared.
The results are given in Fig. 6. Regardless of
the jinmunogen the specific antisera showed an
additional line extending to the 11-globulin
region against fetal extract. This line fused
with the precipitation line in the or-globulin
region and showed spur formation with the
precipitation line in the 13-globulin region.
With AH-130 ascites, however, only a precipi-
tation line in the or-globulin region was ob-
served, regardless of the specific antiserum
used. In this experiment, the fetal extract
used had been kept for 3 months at 4 C. To
test whethei. this affected the results, jinmuno-

FIGURE 7. Jinmu, ,oelect, opho, esis of fetal extract of
rat (4) and aletop, otei, , of pregnant rat (B). I,
Agedfetnl extract of rot, . 2, Freshjeto! eat, oct of rot, '
3, Fresh fetal extract of rot cottho, ,t jailer, 4, Fetal
serum qf, @ti, , 79th day of pregnancy; 5, Serum @170t
in 19th day of prey, ,@,, cy, . N, Nor, "o1 rat serum, . H,
Fetal extract heated at 56 C for 30 min. F1, ,illed
ontiser"in '@0s prepared agoi, ,st a-jetop, otei, , of rot
fetal extract.

KonA, T. at a1. 41/1hn-. fern/,, otci" b\, Ftp, ,i, ,I'Mtn1 11"linto",@



electrophoresis was carried out with aged and
fresh fetal extract, extracts with and without
liver and extract which had been heated at

56 C, for 30 min. The results are shown in
Figs. 7A and 7B. It can be seen that there is
a precipitation line in the or-globulin region
with freshly prepared fetal extract, regardless
of the presence or absence of liver. After heat-
ing at 56 C the 11-globulin region became ex-

formation.tended but there was no spur

When or-fetoprotein of AH-130 ascites was
heated, no extension of the line was observed.
This phenomenon was not observed with
human or-fetoprotein.

Since it was shown that or-fetoprotein was
produced by AH-130 cells, the urine of tumor-
bearing rats was examined. By jinmunodif-
fusion, a single precipitation line, indicating an
identical reaction, was obtained with serum,
ascites and urine (Fig. 8). Quantitative deter-
mination of or-fetoprotein in the serum, ascites
and urine by single radial jinmunodifTusion
gave mean values of 110 ingjdl for serum, 221
ingjdl for ascites and 2.2 ingjdl for urine.

4. Alpha:letop, otei"productt'Qin by ascites hePC-
tom" AH-730 cells am Spy@g"e-DCztiley, rats and
OFl mice

Rat ascites hepatoma AH-130 is usually
maintained in Donryu strain rats. To ascer-
tain whether this he patoma could be trans-
planted into other stocks and if, so to see
whether or-fitoprotein was produced in the
latter, 1.4x 107 AH-130 cells were inoculated
intraperitoneally into Sprague-Dawley rats.
Tumors grew in these animals as in Donryu
strain rats, and animals died after 14 days, and
moreover or-fetoprotein was detected in their
serum and ascites by jinmunodifTusion (Fig. 9).
Thus ascites hepatoma AH-130 can be main-
tained not only in the Donryu strain rats but
also in Sprague-Dawley rats, where it has been
maintained for 19 transplant generations.
Furthermore or-fetoprotein is still being pro-
duced in these animals.

To examine the species specificity of hepa-
toma AH-130, OFl mice were also in o001ated
intraperitoneally with 7x 10' rat ascites hepa-
toma AH-130 cells. Pronounced stagnation

FIGURE 8. Comparison of finm""od4ff'"sinn pictures
of aletop, otei" in serum, ascites a"d urine of rot bear-
ing AH-730 (OScitic form). S, Serum, ' A, ^softer, .
U, Urine; N, Normal rat serum; C, Purified anti-
se, "in ag@inst aleto?, otei" of AH. 130 ascites.
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FIGURE 9. Jinmu"odjff'"sinn picture of se, "in, a"d
ascites ayetop, otei" of, @t and mouse bearing AH-730
(@,"tic form). 7.6, Serum a"d ascites of Don, y" strain
rot with transplanted AH- 730; 2, 3, Serum @"d
ascites of Spy@g"e-d@001ey ,@t Rutth transplanted AH.
730; 4.5, Serum @"d @36ites of OFl mouse with
tramspl@"ted AH. 730, . F, Fatal extract of Don, y"
strain ,@t, ' C, P", died anti-serum against ayeto?, otei"
of rat fetal extract.



of ascites was observed in 90', (18120) of the
animals and 5', (1120) died about 3 weeks after
inoculation. In the survived animals, the
ascites gradually decreased thereafter. An
attempt was made to pass the tumor to the next
generation using ascites collected on the 21st
day, but the ascites was clear and contained few
cells so that passage of the tumor was not possi-
ble. The jinmunodif^usion patterns between
the specific antiserum against rat or-fetoprotein
and the serum and ascites (23 days after inocula-
tion) of a mouse with a first generation trans-
plant is shown in Fig. 10. Alpha-fetoprotein
was detected, but antibody was not found.

5. A!ph@:letop, otez'" production by mowse as-
cites hepatom@ MH-734 tit in, 'ce @"d rats

The mouse ascites hepatoma MH-134, is
similar to rat ascites hepatoma AH-130, but is
not strain specific. It was found to be trans-
plantable and could be maintained in OFl
mice as wellas C3H mice. When 7x106 MH-
134 cells from a C3H mouse were inoculated

intraperitoneally into OFl mice, the tumor

grew in them as in C3H mice and animals died
with ascites hepatoma formation 10 days after
transplantation. The ascites hepatoma could
be passed to the next generation of OFl mice
and was maintained for 17 transplant genera-
tions in OFl mice. Intraperitoneal inocula-
tinn of 1.4x 108 MH-134 cells into a Donryu
strain rat resulted in death of the animal 10

days after transplantation but the second
transplant generation of Donryu strain rats
survived for 35 days after transplantation
showing an unsuccessful third passage.

No precipitation line could be detected by
jinmunodiffusion between specific antiserum
against rat at-fetoprotein and fetal extract of
C3H mice, or serum and ascites of a C3H mouse
bearing MH-134. Similarly no cross-reaction
could be observed with serum and ascites of an

OFl mouse bearing MH-134. The serum of
the first generation Donryu strain rat inoculated
with mouse ascites hepatoma MH-134 did not
give a precipitation line with specific antiserum
against rat or-fetoprotein, as shown in Fig. 10.
In addition, no precipitation line was observed
between serum from a Donryu strain rat with
a transplanted MH-134 tumor and that from
an OFl mouse with a transplanted AH-130
tumor.

FIGURE 10. Comparison of aletoprotei, , of rat be@-
ring AH-130 (@sortie form) and mouse bearing MH
734 ("softic form). I, Sen, in of Do, ,ry" strain rat
with transplanted AH-130, . 2, Serum of OFlino1, se
with transplanted AH-130, . 3, Serum of Don, y, ,
strain rot with transplanted MH 734, . C, Purified
a, ,tire, "in ag@i, ,st o-1etop, otei" of AH-130 ascites.

6. Jinm""Qin, oresce"t st"dies Qin dyetoprotei"
lit AH-130 heaptom" cells

As shown in Figs. 11A, B and C, specific
fluorescence similar to that observed in patients
with primary liver cancer was found in the
ascitic and subcutaneous tumor cells of hepa-
toma AH-130. Tumor cells of a hepatoma
induced by DAB also showed specific fluores-
cence by a monospecific rabbit antiserum
against rat or-fetoprotein, as shown in Fig. 12B.
These tissues were examined by the direct jin-
inunofiuorescent method using a fluorescence-
labeled specific anti human or-fetoprotein anti-
body. However, no specific fluorescence was
observed. Moreover no specific fluorescence
was observed when human liver cancer cells
were tested with a fluorescence-labeled anti-rat

cofetoprotein antibody. It was also noted that

KODA, T. et al. Alpha-jetop, 'otei" by experiment@! liep@toma



on blocking by pretreatment with hetero-
specific antiserum followed by treatment with
the respective corresponding fluorescent anti-

body, liver cancer cells showed a specific
fluorescence. These findings also suggest the
absence of a cross-reaction between rat and

human or. fetoproteins.

DISCUSSION

In disagreement with the report of
Watabe at al. (1971) we found that
AH-130 cells do produce or-fetoprotein.
Our finding seems reasonable since asc
ites hepatoma AH- 130 was induced in
rats by feeding DAB, and most hepa-
toma cells induced by DAB produce
or-fetoprotein. We found by jinmu-
nodiffusion that the or-fetoprotein in
the serum and ascites of rats with

hepatomas induced by DAB was iden-
tical to the or-fetoprotein in rats with
transplanted AH-130 tumors. The
discrepancy between our results and
those of Watabe at al. may be due to
a difference in the quality of specific
antiserum used. In our experiment,
Donryu strain rats were inoculated
with 1.4x 107 AH. 130 cells and all the

animals died on the 14th day and or-
fetoprotein was found in the serum
from the 6th day Watabe at a1. (1971)
may have examined the serum before
the appearance of or-fetoprotein in the
blood. Immunofluorescent studies also

showed that among the AH-130 cells
only a few show specific fluorescence
indicating or-fetoprotein production and
Watche at a1. (1971) may have inncul-

c)
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<

FIGURE I I. Jinmu"byI"oresce"t picture of
AH. 730 cells. A, Cells in ascites (in@g"i
featio" X 200); B, Cells in ascites (incg"tyic@-
tio" x 400); C, Cells in solid tumor (incg"i-
featio" x 400).

>

FIGURE 12. Lade, of rot after 90 days of
DAB administration. A, Histology'calf"dings
(magnification x 400),. B, Jinmu"qj7"oresce, ,t
picture (in@grinic@ttb" x 400).



ated too few cells to be able to detect coreto-

protein.
As shown in Fig. 4, no additional line or

spur formation was observed by jinmuno-
diffusion between rat fetal or-fetoprotein and
either specific antiserum prepared with fetal
extract or with AH-130 ascites. But, by jin-
inunoelectrophoresis, a precipitation line ex-
tending to the 11-globulin region and spur for-
mation from the main precipitation line in the
or-globulin region were observed. This pheno-
menon was not observed with fresh fetal ex-

tract and, therefore, cannot be explained on the
basis of the report of Wise, Ballard and Ezekiel
(1963) that rat or-fetoprotein shows two bands
on starch gel electrophoresis, A precipitation
line occurs in the fi-globulin region with car-

cinoembryonic antigen (CEA) in colon cancer,
but the precipitation line seen in our experi-
merits in the 11-globulin region may not cor-
respond to this, because I) the antiserum in
this experiment was obtained from the coglo-
bulin region separated by zone electrophoresis,
2) the phenomenon was observed between fetal
extract and specific antiserum prepared from
or-fetoprotein from AH-130 ascites or fetal
extract, and 3) the precipitation line in the 11-
globulin region fused with the precipitation
line in the or-globulin region. These findings
suggest that its appearance may be related to
storage of the rat fetal extractin the cold. Thus
it seems likely that the cause of spur formation
from the main precipitation line in the coglo-
bulin region to the precipitation in the 13-glob-

ulin region may be clarified by jinmunodiffu-
sion or jinmunoelectrophoretic analysis of
the break-down products of or-fetoprotein
produced by various proteases and studies on
this are in progress.

when freshly prepared fetal extract had
been heated at 56 C for 30 min, its pre-
cipitation line extended to the Ii-globulin

formation. Theregion without spur co

fetoprotein in the serum of pregnant rats
and mothers for I to 2 days after delivery,
which has been transported through the
placenta, gave a precipitation line only in the
or-globulin region. However, on heating the
serum the line extended to the fi-globulin
region. This agrees with the finding of
extension of the precipitation line of or-
fetoprotein of Wistar AG rat fetuses into the
fi-globulin region reported by Stanislawski-
Bit"ncwajg (1967). How, ver, with "-fato-
protein of AH-130 cell origin no extension
into the I;-globulin region was observed. it
is impossible to decide yet whether this is
related to the number of antigen determin-
ants in fetal or hepatoma coretoprotein.

When AH-130 cells maintained in Donryu
strain rats were inoculated into Sprague-
Dawley rats, there was no rejection, indic-
ative of allogenicity of the cells, and it was
possible to passage the cells without loss of

1<0nA, T. at al. Alpha-/clop'olefin bj, expel. linen!a/ I"polom@



their ability to produce or-fetoprotein.
However, it was impossible to pass rat AH-

130 to xenogenic mice, indicating the strict
species specificity of this tumor. Similar find-
ings were obtained with mouse ascites hepa-
toma MH-134. No antibody against the re-
spentive mouse and rat cofetoprotein was found
in surviving mice and rats. It is possible to
prepare immune serum in rabbits witlT rat or
mouse or-fetoprotein, so it should be possible
to produce antibody by jinmunizing rats and
mice with cofetoprotein with the exception of
hepatoma cells from AH-130 ascites. In the
presence of hepatoma cells antibody produc-
tion could not be observed. This bemay

attributed to the fact that when ascites fluid,
containing heterogenous hepatoma cells, is re-
peatedly inoculated into animals intraperito-
neally, symptoms of graft-versus-host disease
develop and no animals survive more thaiT 4
inoculation. However, it is possible that he-
terogeneous hepatoma cells are involved in the
antibody production, so experiments are in
progress on the influence of the numbei. of cells
transplanted on antibody production.

Sinc. Abelev at a1. (1963) hist rep. rt"d an
interspecies cross-reaction between human and
mouse or-fetoprotein, numerous papers has been
publish*d on this subj. ct. Abele, (1968)
stated that this phenomenon could not be de-
tected by the usual jinmunodiffusion method
but was detectable by radioimmunodifTusion.
R^., ntly, Ni^hi at a1. (1972) rep. rt. d that "
cross-reaction can be demonstrated between

rabbit antiserum against human fetal or-feto-
protein and fetal newborn serum of human, dog,
horse, Tat and rabbit by jinmunodiffusion.

TIT the present study, no cross-reaction be-
tween rat or-fetoprotein and human or-feto-
protein or mouse or-fetoprotein was observed
by jinmunodifTusion, jinmunoelectrophoresis
orimmunof{uorescence using specific antiserum
against human or-fetoprotein or specific anti-
serum against rat or-fetoprotein. This discre-
pancy may be due to the quality of the specific
antiserum used. The new technique of radio-
Immunoassay Is very sensitive, so it is now
possible to detect coretoprotein, not only in
primary liver cancer but also in maternal serum

if the cross-reaction describedin pregnancy.

by Nishi at a1. (1972) actually occurs the results
of clinical diagnostic test must be very complex
and the detection of cofetoprotein may become
meaningless. The major factor causing this
complexity would be whether a monospecific
antiserum had been used. it is known that

some serum proteins produce antibodies whicli
I. eact witl\ ITeterogeneous serum proteins when
11yperimmunizatioiT is induced. But the pre-
sent findings clearly indicate that antiserum
completely free from cross-reactive antibody
must be used. Serum albumin (Girlin and
Bossman, 1966; 1967), acute phase or2-glyco-
protein (Manninger, E^b. " and B, gden, 1970)
and carcinoembryonic antigen in particular
must be considered as possible contaminants
when antiserum of fetal extracts is used.
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