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Plaque-formation on the Chorioallantoic
Membrane, by Isologous Spleen Cells, under
the Influence of Homologous Bursa of
Fabricius Cells

Tae thymus and the bursa of Fabricius are both
essential for the development of immunological com-
petence in birds. The bursa of Fabricius seems to be
responsible for the development of the cells producing
serum antibodies! and delayed hypersensitivity reactions?,
whereas the thymus is more particularly involved in
homograft reactions®*. The fact that the thymus shows
evidence of at least partial activity when implanted in a
‘Millipore’ chamber impermeable to cells® suggests that its
influence is humoral.

If the bursa is instrumental in inducing cells to become
immunologically competent it could extend this function
either (@) by creating conditions which enable inactive
cells to start making antibody, according to their pre-
determined capacity, or (b) by inducing responsive cells
to produce antibody in answer to any antigenic stimulus.

To test this, we used the phenomenon of production of
plaques (nodules) on the chorioallantoic membrane
(CAM) of developing chick embryo by incculation of a
suspension of blood or spleen cells®:?. When the recipient
embryo and the donor of the blood or spleen cells belong to
different strains, the intensity of the plaque reaction is
determined by the genetic differences between the strains®.

We found that with highly inbred strains which are com-
parable with pure lines of mice, very few plaques appear,
whereas with crossbred strains the embryos show plagues
in great numbers. Numerous plaques appeared at 95-98
per cent of the embryos when cells of a foreign strain such
as Australorp —(4), White-Rock or New-Hampshire
were inoculated on the CAM of Leghorn Schatz Israel
(LSI) embryos. In contrast to that when LSI embryos
were inoculated with cells of an adult hen of the same
inbred strain, only 2 per cent of the embryos reacted, with
the appearance of occasional plaques®:19.

The experiments that we report here consist of the
inoculation of a combination of isologous spleen cells of
adult (6—8 month) hens (104 cells per inoculation) with the
same quantity of homologous bursa cells. This combina-
tion caused the appearance of plaques. Bursa and spleen
cells alone were ineffective. The ability of the bursa cells
to induce plaque formation was dependent on the age of
the bursa donor.

Inoculations on the CAM were performed on the 9th day
of incubation and the results were examined after another
5 days. Of 112 LSI embryos inoculated with bursa cells
(2% 104 cells per inoculation) of A-chicken (5-16 weeks)
none showed the appearance of plaques. Only 5 out of
103 LST embryos inoculated with LSI spleen cells (2 x 104
cells per inoculation) showed plaques. In 66-54-6 per cent
of the embryos inoculated with the combination of spleen
and bursa cells of this age-group, plagques appeared in
significantly great numbers in contrast to inoculations
with spleen and bursa cells alone. When the bursa donor
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Fig. 1. Effect of incculation with bursa cells and spleen cells. Bursa
cells alone caused no formation of plagques, ——————, Spleen cells alone;
— ———, bursa cells + spleen celis

wag younger or older, the number of positive results
diminished, as seen in Table 1 and Fig. 1. Maximum
reactivity of the bursa cells was observed at the age of
11-13 weeks.
Table 1. APPEARANCE OF PLAQUES ON THE CAM or LSI EMBRYOS INOCU-

LATED OX THE 9TH DAY, 5 DAYS AFTER INOCULATION WITH SPLEEN CELLS OF
AN ADULT LST, AND BURSA CELLS OF STRAIN 4

Age of 4 bursa LSI spleen cells A bursa eells +
bursa donor  cells alone alone LST spleen cells
(weeks)
% %
6 0/9 1/11 8 2110 20
0/10 0/10 0 3/18 23
10 0/16 1/13 8 2/8 25
11 0/12 0/8 ] 6/9 68
12 0/14 0/8 0 9/14 64
13 0/12 0}13 0 6/11 54'6
14 0/12 2/12 16 8/12 256
15 0/18 1/11 8 3/13 25
16 0/14 0/17 0 0/14 0

Number of cells inoculated was 2 x 104 per inoculation; numerator = the
number of embryos with plaques; denominator = total number of embryos
inoculated; % = percentage of positive results obtained.

These experiments confirm the fact that isologous spleen
cells are unable to react in the CAM of their own strain.
The small number of plagues in a low percentage of em-
bryos could be explained through some residual antigenic
heterogeneity of the ‘pure’ strain, possibly because of sex
differences, although we tried to use only hens and no
cocks as donors.

The results of the experiments show that isogenic cells
cannot react against their own antigens present im the
embryo; in the terminology of Burnet!!, these spleen cells
are tolerant to isologous cells, but are induced to recognize
the same antigen as foreign when under the influence of
homologous (allogenic) bursa cells.

Addendum. Attempts to reproduce the results with
other strain combinations were not fully successful. The
strain Leghorn Schatz has now lost its purity through
cross-breeding.
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