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ponents contribute to increased gluconeogene-
sis whereas proteins with slower turnover rates
were not as effectively catabolized. Under
these conditions lipid activity was found to
be unchanged.
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Inability of Neonatal Rabbit Thymus to Induce Antibody Producing
Capacity in Bursectomized Chickens.* (31034)
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The thymus has been shown to elaborate
a humoral or hormone-like substance which
is essential in the establishment of immuno-
logical reactivity in newborn mammals. Ab-
lation of the thymus at a time before thymic
development is complete results in an impair-
ment of antibody production, prevents homo-
graft rejection and causes hypoplasia of
lymphoid tissue and lymphopenia. Implanta-
tion of thymic tissue enclosed in cell imper-
meable diffusion chambers restores the lymph-
oid tissue, the antibody capacity and homo-
graft immunity in these animals(1-4). In
birds, 2 separate organs are essential for the
development of immunological reactivity. The
thymus is involved primarily with delayed
hypersensitivity and homograft immunity
while the bursa of Fabricius is concerned with

* This investigation was supported by research
grant HE 04061-08 HEM from Nat. Inst. Health,
Bethesda, Md. We are indebted to Dr. R. George
Jaap for his help and cooperation.

the antibody producing capabilities(5). The
formation and development of the bursa of
Fabricius can be completely prevented by the
in ovo administration of testosterone(5-7).
Birds hormonally bursectomized in ovo or
surgically bursectomized at hatching are in-
capable of evoking an antibody response to
most antigens(5,7-10). Implantation of bur-
sal tissue enclosed in cell impermeable diffu-
sion chambers acts to restore significant anti-
body producing capacities in bursectomized
birds(9-11). Experimental evidence indicates
that the bursa per se is not involved in the
direct elaboration of antibody(9,12).

The mammalian thymus, avian bursa and
probably the avian thymus function at least
in part by the elaboration of a humoral sub-
stance which induces antibody formation and
homograft responses in these animals. Since
the avian thymus cannot induce the ability
of bursaless birds to form circulating anti-
body, 2 independent humoral substances ap-
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pear to regulate immunological reactivity in
the bird. In mammals, the thymus exerts both
functions, either by the elaboration of a single
substance or by the production of 2 indepen-
dent substances. It was speculated that per-
haps these humoral substances are not class,
species, or tissue specific. Could the implan-
“tation of the thymus from a neonatal mammal
restore antibody capacity in bursectomized
birds? This investigation was designed to
help answer this question. Neonatal animals
were chosen for this study for the following
reasons: 1) host birds could be bursectomized
at hatching or in ovo, resulting in complete
inhibition of their capacity to produce anti-
body; 2) the lymphocytic tissue of the young
birds would be receptive to the action of a
humoral substance as shown by the reversal
of antibody producing capacity with bursal
implants in bursectomized birds, and 3) the
thymus of the mammalian donor would be
actively elaborating the humoral substance as
indicated by the action of thymic implants
in thymectomized mammals of the same strain
or species.

Materials and methods. A. Bursectomy
Hormonal bursectomy was accomplished by
the dipping technique detailed by Glick(13).
Eggs obtained from the regional random-bred
White Leghorn population were used. On the
third day of incubation, a solution of 3% tes-
tosterone proprionate (Nutritional Biochemi-
cals Co., Cleveland, Ohio) in 95% ethanol was
prepared, cooled and maintained at exactly
40°F. Eggs at 99°F were dipped half way
(tapered end down) into the testosterone
solution for exactly 5 seconds. The eggs were
returned immediately to the incubator. Injec-
tion of 0.1 ml (2.5 mg) of testosterone pro-
prionate in sesame oil on the fifth day of in-
cubation was employed as an alternate pro-
cedure. Surgical bursectomy performed on the
day of hatching was done also to eliminate
any possible residual reaction of testosterone.

B. Transplantation of neonatal rabbit thy-
mus into bursectomized chicks. The thymus
was removed aseptically from neonatal rab-
bits, cut into 4 pieces and placed in diffusion
chambers constructed of two 13 mm plastic
cellulose filters (Millipore Filter Corp., Bed-
ford, Mass.) (0.45 u porosity) on either side
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of a lucite ring. The sealed chambers were
implanted subcutaneously into both hormon-
ally and surgically bursectomized 7-day-old
chicks. Three weekly injections of one ml
of Salmonella typhimurium (standardized at
3 X 10° cells per ml) were given intramuscu-
larly beginning at the time of the surgical
procedure. One week after the third injection,
blood for bacterial agglutination studies was
obtained by cardiac puncture. Controls con-
sisted of non-immunized, non-bursectomized
chicks, immunized non-bursectomized chicks
and immunized bursectomized chicks with-
out thymic transplants. Each bursectomized
animal was examined for residual bursal tissue
at time of sacrifice.

C. Bacterial agglutination procedures. Ag-
glutination tests were done by adding 0.25
ml of the standard antigen to 0.25 ml samples
of serum in serial dilution from 1:2 to 1:512.
Tubes were incubated at 45°C for 2 hours
then refrigerated for 24 hours.

Results. Thirty-one control non-bursecto-
mized chicks developed antibody titer to S.
typhimurium ranging between 1:32 to 1:256
with a mean titer of 1:80. Twenty hormon-
ally bursectomized and 9 surgically bursecto-
mized chicks failed to develop significant anti-
body titers. Hormonally and surgically bur-
sectomized chicks implanted with neonatal
rabbit thymus in diffusion chambers also
failed to develop significant antibody titers
with the method employed. Table I indicates
the antibody titers found in each group of
birds including the non-challenged control
group of chickens. The growth impairment
of bursectomized birds was not prevented by
rabbit thymus implants. Examination of the
thymus implants at termination of the ex-
periment indicated marked tissue necrosis and

liquefaction.

Discussion. Since the antigen chosen pro-
duces an antibody response in normal chick-
ens and in bursectomized chickens following
implantation of neonatal bursal tissue, the
most reasonable explanations for the inability
of the neonatal rabbit thymus to induce anti-
body producing capacity in bursectomized
chicks would be: 1) that the humoral sub-
stance of the mammalian thymus is species
specific and unable to transcend the class bar-
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TABLE I. Antibody Titers in Chicks Immunized with S. typhimurium.

No. of
Group birds Mean titer No. birds/antibody titer
Control, intaet bursa 31 1:80 10/1:32; 11/1:64; 8/1:128; 2/1:256
Hormonal bursectomy 20 1: 1.3 15/0; 4/1:2; 1/1:4
Surgieal bursectomy 9 1: 1.4 1/0;2/1:2;5/1:4;1/1:8
Hormonal bursectomy, thymus implant 50 1: 2.9 16/0; 14/1:2;15/1:4; 5/1:8
Surgical bursectomy, thymus implant 31 1: 3.6 5/0;11/1:2;9/1:4;5/1:8;1/1:16

Non-challenged, control, intact bursa 15

0 15/0

rier or 2) that the rabbit thymus does not
elaborate a humoral substance involved spe-
cifically with induction of antibody responses
in chickens. Prolonged tissue survival does
not appear to be necessary since bursal im-
plants in bursectomized birds survive for rel-
atively short periods of time as based upon
morphological evaluation of the recovered tis-
sue implants(9,14). The action of the bursal
tissue probably occurs during the first week
of implantation; a similar situation would be
expected with the thymic implant. Species
specificity of the thymic humoral substance
has been indicated by Dalmasso ef al(15)
and Yunis et ¢l(16), in that rat thymus grafts
survive for prolonged periods in neonatally
thymectomized mice but do not restore im-
munological competence in the host. Pre-
liminary studies in our laboratory involving
the implantation of neonatal chicken bursal
tissue in diffusion chambers into neonatally
thymectomized mice challenged with 3 weekly
injections of S. typhimurium have produced
inconclusive results in regard to the restora-
tion of antibody response in the host. Al-
though the success of this experiment seems
unlikely, it will be explored further with addi-
tional antigens and more sensitive serological
techniques.

Summary. Implantation of neonatal rabbit
thymus in either surgically or hormonally bur-
sectomized chickens has failed to restore im-
munological competence as measured by their

ability to produce antibodies to S. typhi-
murium.
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