ent in tumor extracts and serum prob-
ably are responsible for this failure to
propagate virus serially in turkeys. Inas-
much as such inhibitory factors resemble
antibody and are not demonstrable until
two or more weeks after infection, a sec-
ond attempt was made to establish the
virus in young turkeys. In this experi-
ment, tumors were initiated in turkeys
with 108 pock-forming units of virus and
the tumors were collected 8 to 14 days
after inoculation. Tumor extracts were
prepared as described above and were
used as inocula in subsequent passage
in turkeys. Under these conditions, a
series of six passages of virus was suc-
cessfully carried out, and the infective
titer of tumor tissue from the sixth pas-
sage was 10-8-3. The latent periods for
tumor production in each passage were
less than 5 days.

The studies described in this report
(10) indicate that inhibitory factors in
tumor extracts and sera, time of collec-
tion of tumor tissue, and the infecting
dose of virus employed are important
factors contributing to the infective titer
of tumor tissue. It seems clear that the
presence of potent inhibitory factors in
sera and in extracts of tumors produced
in turkeys with large amounts of virus
is responsible for the failure to demon-
strate infective virus in such tumors. In
addition, tumors produced with small
amounts of virus also frequently yielded
no infective virus demonstrable by the
methods employed. In this instance it is
of interest that potent inhibitory factors
were not associated with the absence of
infectivity. However, far less potent in-
hibitory factors were occasionally de-
tected in tumor extracts but not in the
homologous serum and vice versa. In-
asmuch as tumors produced with small-
to-moderate amounts of virus may rea-
sonably be assumed to resemble naturally
occurring viral neoplasia, a detailed
study of their nature appears to be war-
ranted.

VINCENT GROUPE
Frank J. RAUSCHER

Institute of Microbiology, Rutgers
University, New Brunswick, New [ersey
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Two Antigenically Different
v-Globulins in Domestic Rabbits
Revealed by Isoprecipitins

Abstract. Isoprecipitins used in an agar-
gel immunochemical analysis of 500 nor-
mal sera obtained from several breeds of
rabbits show that the individual rabbits
contain one or the other or both of two
v-globulin antigenic specificities in their
sera but never lack both of them.

Recent investigations have shown that
components of serum from individual
rabbits are antigenic in other rabbits
(1, 2). The isoantibodies were produced
by subcutaneous injections of serum plus
paraffin oil type adjuvants; they were de-
tected by the precipitin reaction and by
passive cutaneous anaphylaxis in the
guinea pig (I-3). Isoprecipitins were
found which reacted with serum antigens
having electrophoretic mobilities corre-
sponding to those of a-, B-, and y-globu-

lins (2). When the sera of 90 normal
rabbits were tested with six isoimmune
sera in agar-gel tubes, the 90 rabbits
could be differentiated into 13 groups on
the basis of the presence or absence of
precipitin bands (2). These results and
those of Oudin indicate that several
components of serum may induce iso-
antibodies.

This report presents evidence concern-
ing the number and incidence of the an-
tigenically different vy-globulins in nor-
mal rabbit sera. The isoimmune sera
were obtained from rabbits immunized
with serum from individual normal rab-
bits as previously described (2). The
agar-gel techniques employed were those
of double diffusion in plates (4), micro-
immunoelectrophoresis (5), and a modi-
fication of Bjorklund’s inhibition tech-
nique (6). For the purpose of inhibiting
reactions of antiserum with a specific
antigen in double diffusion experiments,

Fig. 1. Specific inhibition of the reactions of two isoimmune sera 1 and 2 in an immuno-
electrophoretic plate by two different antigenic y-globulins found in the sera of normal

rabbits, A, B, and C.
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the antigen solution was placed into the
well or trough V2 to 1 hour prior to fill-
ing with the antiserum. This procedure
permits the antigen to permeate the sur-
rounding agar and provide an excess an-
tigen zone of inhibition similar to that
in Bjorklund’s procedure, in which the
antigen is incorporated into all of the
agar (6). The procedure used is simpler
and avoids heating the antigen, and less
antigen needs to be employed.

Figure 1 is a photograph of the results
of a typical microimmunoelectrophoretic
experiment (2, 5). First, three undiluted
normal rabbit sera, A, B, and C, were
subjected to electrophoresis for 2V
hours under a field strength of approxi-
mately 3 v/cm in 1.5 percent (Noble)
agar containing Veronal buffer at ionic
strength 0.05 and pH 8.6. The troughs
were then filled with 1:4 dilutions of
sera in 0.15N NaCl as follows: no anti-
gen in Fig. la, serum A in Fig. 1b, serum
C in Fig. 1¢ and serum B in Fig. 1d. One
hour later, when the troughs were prac-
tically empty, they were filled with iso-
immune sera 1 and 2 (as indicated)
which had been lyophylized and redis-

solved in distilled water to one-half the
original volume. Twelve hours later the
precipitin lines involving the y-globulins
were fully developed and photographed.
The electrophoretic diagram of normal
serum B obtained under the same condi-
tions is superimposed on the results of
double diffusion.

Figure la shows that isoimmune serum
1 has an antibody to a y-globulin present
in normal sera A and B; isoimmune
serum 2, an antibody to a y-globulin in
normal sera B and C. Figure 1b shows
that the previous filling of both troughs
with normal serum A blocks the reac-
tions of immune serum 1 but not that of
immune serum 2. Also, the blocking re-
action between normal serum A and im-
mune serum 1 results in a precipitin line
which encircles the trough. Similarly,
Fig. 1c¢ shows that the initial filling of
both troughs with normal serum C
blocks the reactions of immune serum 2
but not that of immune serum 1. Finally,
Fig. 1d shows that all reactions are
blocked by the previous filling of both
troughs with normal serum B. Thus, the
v-globulin isoantigen in rabbit A has one

Fig. 2. Coalescence and specific inhibition of the precipitin lines resulting from the reac-
tions between the sera of normal rabbits A, B, C, and D with the isoimmune sera 1 and
2 are used as criteria for identity or nonidentity of y-globulin antigens in the various
sera. Rabbit B was the donor to rabbit 1; rabbit D was the donor to rabbit 2.
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type of specificity, hereafter designated
as RGG-I, and the y-globulin isoantigen
in rabbit C has another type of speci-
ficity, designated RGG-II. Both types of
v-globulin specificities occur in rabbit B.

Figure 2 is a photograph of the results
of a typical double-diffusion experiment
in agar-gel plates (4), including the in-
hibition technique described above. The
antigens and antibodies were used in the
same concentrations as in Fig. 1. The
notations Al, A2, C1, C2, Bl, and B2
indicate that the wells were initially
filled with the normal rabbit sera A, B,
or C and 30 minutes later were filled
with isoimmune sera 1 or 2.

As in Fig. 1, Fig. 2a shows the pre-
cipitin lines between isoimmune serum
1 and normal sera A and B and shows
those between isoimmune serum 2 and
normal sera B and C. The precipitin
rings around the wells in Figs. 2b, 2¢,
and 2d show the selective blocking of
these reactions by prefilling the antisera
wells with sera A, C, and B, respectively.
Moreover, as is shown in Fig. 2a, the
reaction between immune serum 1 and
immune serum 2 results in two precipi-
tin lines. The line closest to the well con-
taining immune serum 1 represents the
reaction between the antibody from this
well and the RGG-I present in immune
serum 2. Similarly, the line closest to
the well containing immune serum 2 rep-
resents the reaction between the anti-
body from this well and the RGG-II
present in immune serum 1. This fol-
lows from the fact that these two lines
coalesce with the corresponding lines re-
sulting from the reactions of the immune
sera with normal sera A, B, C, and D.
The results of the inhibition procedure
in Figs. 2b, 2¢, and 2d also indicate that
the coalescing lines represent identical
antigen-antibody systems.

In order to pursue the question as to
the number of such vy-globulin antigens
in rabbits, the sera of 500 rabbits of sev-
eral breeds (New Zealand white, Chin-
chilla, Dutch, Flemish giant, Race III,
ACCR line, New Zealand red, and
mixed breeds) and from three sources
(NIH, Roscoe B. Jackson Memorial
Laboratory, and local commercial breed-
ers) were tested for the presence of
RGG-I, and RGG-II; 24 rabbits were
found with only RGG-I, 379 rabbits
with only RGG-II, and 97 rabbits with
both RGG-I and RGG-II in their sera.
No rabbits were found to lack both
v-globulin ‘specificities. All the possible
“cross immunizations” among the above
three known groups of rabbits have as
yet (in 35 rabbits) failed to reveal a
third y-globulin specificity.

Quantitative studies are in progress
to determine the proportion of the y-glo-
bulin molecules in rabbit sera which have
the specificity of RGG-I or of RGG-II
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with respect to the isoimmune sera and
what proportion of the molecules may
have neither specificity. Also, it will be
interesting to determine whether in such
rabbits as B, the specificities of RGG-I
and RGG-II are on the same or differ-
ent molecules (7).
SuELDON DrAY

GrEnpowLYN O. Youne
Laboratory of Immunology, National
Institute of Allergy and Infectious
Diseases, Bethesda, Maryland

References and Notes

J. Oudin, Compt. rend. 242, 2606, 2489 (1956).
S. Dray and G. O. Young, Federation Proc.
17, 510 (1958) ; J. Immunol. 81, 142 (1958).

J. Freund, Advances in Tuberc. Research 17,

130 (1956).

O. Ouchterlony, Arkiv Kemi, Mineral. Geol.

26, 1 (1948).

. P. Grabar and C. A. Williams, Jr., Biochim.
et Biophys. Acta 17, 67 (1955); J. J. Scheideg-
ger, Intern. Arch. Allergy Appl. Immunol. 7,
103 (1955).

6. B. Bjorklund, Proc. Soc. Exptl. Biol. Med. 79,

319 (1952).

7. A paper describing some genetic considerations

concerning these 7y-globulins and their occur-

rence in various breeds of rabbits is in prepa-
ration.

22 October 1958

Y

Development of a Chick Embryo
Heart Cell for the
Cultivation of Poliovirus

Abstract. An epithelial-like cell has
been developed in line culture that ap-
parently is stable. Although initially iso-
lated cells were incapable of supporting
the growth of poliovirus, the cells of the
sixth and later passages allowed virus to
propagate. The early, nonsusceptible cells
were fibroblastic in appearance, in con-
trast to the epithelial type, poliovirus-
susceptible, derived cell of later passages.

The use of cells in tissue culture for
the propagation of poliovirus has been
limited until recently to cells of primate
origin. In 1957, Westwood, Macpherson,
and Titmuss (I) developed a cell in
line culture from embryo rabbit kidney.
This cell was shown, by Sheffield and
Churcher (2), to be capable of support-
ing the growth of the three types of
poliovirus. Subsequently, Drew (3) and
McCarthy and Tytell (4) reported the
growth of poliovirus in other line cul-
tures derived from rabbit kidney. Dun-
ham and Ewing (5) demonstrated that
cells derived from the chorioallantoic
membrane of chick embryos were sus-
ceptible to the three types of poliovirus
after five serial passages. Although it
seems clear that cultures other than those
of primate origin are capable of acquir-
ing susceptibility to poliovirus when car-
ried in passage, there may be an inclina-
tion by some to explain the susceptibility
to poliovirus on the basis of contamina-
tion of the nonprimate cultures with cells
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of other susceptible lines. The work de-
scribed in this report was conducted un-
der conditions designed to minimize the
possibility of such contamination.

This study concerns the development
of a cell line from trypsinized chick em-
bryo hearts which is capable of support-
ing the growth of poliovirus. Particular
care was taken to insure against the pos-
sibility of contamination by other cell
lines at all steps of the procedure. Tryp-
sinized preparations were made in an
area not used for other line cell work.
Particular care was taken to limit the
possibility of bacterial contamination of
the various cell passages. The cultures
were examined for contamination by
pleuropneumonia-like organisms, with
negative results.

The hearts were removed from 15- to
19-day-old chick embryos and placed in
100 ml of Hanks’ balanced salt solution
in a 250-ml flask. Approximately 45
hearts were used in each batch. A mag-
netic bar was placed in the flask and
agitated in a magnetic field for 20 min-
utes. The fluid was poured off and re-
placed with an equal amount of 0.25-
percent trypsin (Difco 1-250). Agitation
was resumed for 2 to 3 hours, at which
time the fluid was poured off and cen-
trifuged at 1000 rev/min for 5 minutes;
the pellet was then resuspended in me-
dium 199 (6) containing 10 percent calf
serum and adjusted to pH 6.8. Cells
were planted in roller tubes at a concen-
tration of 600,000 per tube, as counted
in a hemocytometer.

Figure 1 shows fibroblastic-like cells
isolated in the first passage of culture,
and Fig. 2 shows epithelial-like cells
which appeared in the fifth passage of
culture. As transfers progressed, the line
cells throughout the entire sheet were
consistently of this type. Usually each
passage was incubated for 7 to 10 days.
The first four passages had as their
typical and predominant cell an elon-
gated fibroblast-like structure. In each
passage, however, a few epithelial-like
cells were present, and these increased
in number with each transfer until at
the fifth passage the culture consisted of
approximately half fibroblastic and half
epitheliai cells. At the sixth passage most
of the cells were epithelial, and at the
seventh, a complete epithelial sheet was
seen.

The three antigenic types of poliovirus
were placed on chick heart cells of the
first and sixth passages. No replication
of virus was obtained on the first trans-
fer, but on the sixth transfer all three
virus types were propagated, yielding
titers of 5.6, 5.5, and 5.2 for types I, II,
and III, respectively, as determined by
a metabolic inhibition test (7) with
monkey kidney tissue. Virus produced
by these cells was identified specifically

Fig. 1. Chick embryo heart cell, first pas-
sage (Giemsa stain). (About x 94)

by the complement-fixation procedure
described by Mayer et al. (8).

It has been shown that several line
cell cultures from various mammalian
sources have a common antigen, as de-
termined by complement-fixation tech-
niques (9, 10). A. A. Tytell of the
Merck Sharp and Dohme research labo-
ratories (I1) has examined the chick
embryo heart cells and has found that
those permitting poliovirus replication
contained the common antigen, whereas
the early passage strains resistant to
poliovirus did not have the common
antigen. Several explanations have been
offered regarding this observation (10),
and projects under consideration for the
use of cells containing the common
antigen for the production of virus vac-
cines must be deferred until the signifi-
cance of the common antigen is under-
stood.

It is of interest that a tissue culture
series, originating with heart tissue, in
which the cell type appears almost en-
tirely fibroblastic has yielded an epithe-
lial culture. The cell type has been ob-
tained on two occasions from four
attempts. One line now has been main-

sage (Giemsa stain). (About x 94)
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