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Nude mice of BALB/c background were used for the heterotransplanta-
tion of Marek’s Disease (MD) lymphoma-derived cell lines (MDCC-MSB 1,
MDCC-RP 1 and MDCC-JP 2) or MD lymphoma developed in a Marek’s
disease virus-inoculated chicken. None out of the 57 nude mice developed
tumors at the site of inoculation. These nude mice formed cytotoxic anti-
body against MD lymphoma-derived line cells 6-14 weeks after inoculation.
The lack of heterotransplantation of cells from avian origin into nude mice
is discussed in relation to the existence of natural cell-mediated immunity

and of cytotoxic activity of antibody in nude mice.

INTRODUCTION

Marek’s disease (MD) is a lymphoproliferative disease of chickens caused by a her-
pesvirus (CHURCHILL & BiGags, ’70). The host defence mechanisms against Marek’s
disease virus (MDV) infection and against tumor formation have been investigated
(HAFFER et al, ’79; KopaMma et al, ’79, ’80; PowEeLL, 76 ; PoweLL & RoweLL, 77
Ross, ’77; SCHIERMAN et al., '76; SuarMA & CouLsoN, '77; SHARMA et al, ’75;
SUuGIMOTO et al., ’78; WITTER et al., ’75). Several cell lines (e.g., MDCC-MSB 1,
MDCC-RP 1, MDCC-JP 2 and others) have been established from the MD lymphomas
(AKIYAMA & KATO, 74 ; NAZERIAN et al., 77 ; YAMAGUCHI et al., ’79). These cell lines
as well as MD tumor cells express the MD tumor-associated surface antigen (MATSA)
(NAZERIAN et al., ’77; WITTLER et al.,, ’75; YAMAGuUCHI et al., ’79) which seem to
have an important role in the antitumor response of the host (PoweLL & ROWELL,
77 35 SHARMA & CouLson, 77 ; WITTER et al., ’75).

Inoculation of MDCC-MSB 1 cells to chickens, however, does not result in the de-
velopment of a tumor at the site of inoculation (NAZERIAN & WITTER, '75). Presumably
because the MDCC-MSB 1 line cells do not proliferate in chickens, transplantation is
not established in the recipient (Do1 et al., ’76). This may be due to the rejection of
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injected cells by host caused by differences in histocompatibility antigens. To overcome
this problem and to investigate antitumor immunity against MATSA, heterotransplanta-
tion of MDCC-MSB 1 line cells to nude mice was attempted (POWELL, ’76)- In the
the present study we examine the possibility of heterotransplantation of MD lympho-
ma derived line cells MDCC-MSB 1, MDCC-RP 1, MDCC-JP 2) and naturally occurring
MD tumors into nude mice.

MATERIALS AND METHODS
Nude mice
BALB/c-nu/nu mice were supplied from the Institute of Medical Science, Tokyo
University, Tokyo Japan. They were maintained in flexible vinyl film isolators under
specific-pathogen-free conditions. Some nude mice were irradiated by sublethal doses

of 200 rads X-rays prior to implantation of MD cells.

Cell lines

The MDCC-MSB 1 cell line was kindly provided by Dr. S. Karo (Research In-
stitute for Microbial Diseases, Osaka University, Osaka, Japan). The MDCC-RP 1 cell
line was obtained by the courtesy of Dr. S. HoriucHi (Poultry Disease Laboratory,
National Institute of Animal Health, Seki, Japan), who had originally received it from
Dr. K. NazeriaN (Regional Poultry Research Laboratory, East Lansing, Michigan, USA).
MDCC-JP 2 was kindly supplied by Dr. H. KaAwaMmURrRA (Poultry Disease Laboratory.
National Institute of Animal Health, Seki, Japan). These cell lines were cultured in
RPMI-1640 supplemented with 10-20% fetal calf serum, penicillin (200 U/ml), strepto-
mycin (200 pg/ml), and fungizone (2.5 gg/ml), at 41°C in an atmosphere containing 5%
CO,. Nomenclature for cell lines used herein is as recently proposed by WITTER et al.
C79).
Tumor specimens

Ovary MD lymphoma of a 42-day-old specific-pathogen-free White Leghorn line
PDL-1 chicken which had been inoculated with JM strain of MDV at one day of age
was used (Kopama et al., ’79). Enlarged nerve tissues of the bird were also used.

Tumor or nerve tissues were teased out with scissors and forceps in RPMI-1640 sup-
plemented with 20% fetal calf serum and antibiotics. The cells were washed twice

with medium by centrifugation.

Injection of line cells or tumor tissues

About 0.5 ml cell suspension (1.0 to 3.9 x 10® viable cells per 0.5 ml) from line cells

or tumor tissues were injected into the subcutaneous 1& er [
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Complement-dependent antibody cytotoxicity (CDAC) test
The CDAC test was carried out by the trypan blue dye-exclusion test. Twenty-
five pl of line cell suspension (1 x 107 cells/ml), 25 gl of mouse serum and 25 gl of guinea
pig complement (1 :4) were mixed in the well of a microplate and incubated at 41°C
for 45 min. After incubation 50 pl of 0.16% trypan blue solution was added to each
well, and the viability of cells was immediately established by counting a minimum of
100 cells. Antibody titer was expressed at the highest dilutions of serum showing 50%
cytotoxicity. Cytotoxicity was calculated by the following formula.
viable cell % in viable cell % in

.. control sample ~ test sample
totoxicity (%) = —omo P FEST SEPE
Cytotoxicity (%) viable cell % in control sample

RESULTS AND DISCUSSION

The results of heterotransplantation of line cells and cells from MD tumor into
nude mice are shown in table 1. No progressively growing tumor was observed in
any of 57 nude mice inoculated during 3 months of observation. Line cells or MD
tumor cells injected subcutaneously into the back of adult or newborn nude mice disap-

TABLE 1  Results of heterotransplantation of MD lymphoma-derived
cell lines and MD lymphoma cells to nude mice

o TRANSPLANTS NUDE MICE (NU/NU) -
G eclor ool mamber e X ke SOET e
Line cell
MDCC-MBS 1 1.0 newborn — 0/5 ND*3 ND
1.6 3-7 wks + 0/3 ND ND
2.1 5 wks + 0/10 10/10 2-512
MDCC-RP 1 3.9 5 wks + 0/4 4/4 =128
3.9 5 wks — 0/4 4/4 >128
MDCC-]JP 2 3.5 2 wks + 0/9 4/4 128
1.7 4-7 wks + 0/11 /7 128-256
MD tumor (ovary) newborn — 0/5
(ovary) 2 wks — 0/2
(nerve) 4 mos — 0/4

Mice were irradiated with 200 rads of X-rays.

Cytotoxic antibody was determined 6-14 weeks after inoculation against
homologous line cells.

*1

*2

Cytotoxic antibodywas not determined in serum from non-inoculated nu/nu
andnu/+control mice.
*3  Not done
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peared within 1 week and never regrew. The lack of heterotransplantation of these
cells to nude mice indicates that some mechanisms of rejecting or inhibiting tumor
growth other than T cell-mediated cellular immunity such as allogenic inhibition may
exist. The immune responses may be against chicken antigen and MATSA of the
transplanted cells. The recent recognition of natural cell-mediated immunity (HERBERMAN,
’78) has substantially altered the concepts concerning the potential mechanisms for
resistance against tumor growth. Cell-mediated cytotoxicity against tumor cells has
generally been thought to be mediated by (a) T cells, (b) antibody-dependent cytotoxic
cells, and (c) activated macrophages or macrophages armed with specific antibodies
(CEROTTINI & BRUNNER, ’74). As shown in table 1, the nude mice inocluated with line
cells developed cytotoxic antibodies against line cells 6-14 weeks after inoculation No
cytotoxic antibody was detected in serum from non-inoculated nu/nu and nu/+ control
mice. Antibody-dependent cytotoxic cells and antibody-coated macrophages may act as
cytotoxic effector cells in rejection of transplanted cells. In addition, macrophages may
themselves react with the transplant before antibodies to these cells develop. Firm
identification of the cytotoxic effector cells remains to be established. PowEgLL (’76)
reported that only 1 of 9 nude mice inoculated with MSB-1 developed generalized ly-
mphoadenopathy and had two abdominal tumors of avian origin. The reason for the
discrepancy of our results with POWELL’s is not known. As discussed above, non-T
cell-mediated immunological activity of nude mice against chicken antigen and MATSA
might be an improtant factor. It will be necessary to investigate using immunosup-
pressants such as antimacrophage substances or anti-B cell serum to see what role these
cells may play. As shown by the results of the present study, nude mice are not suitable
hosts for MD tumor-derived line cells or MD tumor cell growth. Possibly because
birds are phylogenetically distant vertebrates from nude mice.
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