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Thymus: Its Limited Role in
the Recovery of Homograft
Response in Irradiated Mice

Abstract. Adult mice subjected to
thymectomy or sham thymectomy re-
ceived lethal irradiation and subsequent
protective infusion of syngeneic bone
marrow. Thirty days later they re-
ceived allogeneic and xenogeneic skin
grafts. Donors of the xenogeneic
grafts were rats. The thymectomized
mice rejected the grafts of rat skin
only slightly later than the controls
did; in contrast, the time of retention
of allogeneic grafts was significantly
longer in the thymectomized mice.

Recent reports (Z, 2) have indicated
that the thymus in an adult animal is
essential for the complete recovery of
the homograft response after irradia-
tion at lethal and sublethal dosages.
However, work at the U.S. Naval Ra-
diological Defense Laboratory, San
Francisco (3), suggests that, while a
normal homograft response toward
allogeneic grafts appears to be depend-
ent upon normal thymic function, the
thymus of the adult mouse plays little
or no role in the rejection of xeno-
geneic skin grafts from rat donors.
The work of Miller et al. (2) with
thymectomized adult mice that had re-
ceived irradiation at lethal dosages and

protection against the lethal effects of
the radiation through subsequent in-
fusion of syngeneic bone marrow pro-
vided an excellent experimental model
with which to further evaluate the role
of the thymus in the rejection of allo-
geneic and xenogeneic skin grafts.

In male mice 12 to 14 weeks old,
of strain (C57L X A)F: (hereafter
designated “LAF.”) thymectomies or
“sham thymectomies” were performed
according to the method of Miller (4).
One week after surgery the mice re-
ceived 870 rad of whole-body x-radia-
tion [LDws + 100 rad: 250 kv(peak),
15 ma; half-value layer, 1.5 mm Cu;
30 rad/min]. Immediately after irradi-
ation the mice received an intravenous
infusion of syngeneic bone marrow
cells (3.0 X 10° cells). Thirty days
after irradiation the surviving mice re-
ceived grafts of syngeneic, allogeneic,
and xenogeneic skin. Donors of the
allogeneic grafts were mice of a strain
that differed from that of the recipient
with respect to the H2 locus. The do-
nors of the skin grafts were adult male
mice of strains LAF.(H2"), BALB/c
(H2%), and (C3H X DBA/2)F: (or
“C3D/2F.”) (H2*), and 3-week-old
male Sprague-Dawley rats. The meth-
od of Bailey and Usama for orthotopic
grafting of tail skin was used (5). De-
tails of the grafting and the criteria of
rejection (total destruction of the en-
grafted tissue) have been reported else-
where (3). In Table 1, mean survival
time of the grafts, with standard devia-
tion, is reported for the groups in which
the rejection of all grafts was complete
at the time of writing. The survival
time for each graft is reported for the
groups in which some allogeneic grafts
remained intact.

Eight of nine mice (strain LAF:) in
which sham thymectomies had been
performed and 10 of 12 thymectomized

Table 1. Rejection of allogeneic and xenogeneic skin grafts by adult mice of strain LAF, that
had been subjected to thymectomy, or sham thymectomy, and irradiation at lethal dosages.

The mice were protected against the lethal effects of the x-irradiation by an infusion of cells

of syngeneic bone marrow.

Survival time of graft (days)*

No. of .
mice Strain BALB/c Strain C3D/2F, Rat
Sham thymectomy
8 14.1 == 4.2+ 147 =+ 3.0% 10.0 == 1.4%
Thymectomy
10 18, 25, 30, 30, 35, 28, 30, 32, 32, 14.0 = 2.4%
40, 40, 40, 40, 40, 40, 40, 40, 40, 40, 40,
respectively respectively

= Times as of day 40 after grafting.
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+ Means, plus or minus standard deviation.

mice of the same strain survived irradi-
ation. The mice subjected to sham
thymectomy rejected allogeneic grafts
in approximately 14 days and grafts of
rat skin in 10 days (Table 1). The
thymectomized mice rejected rat grafts
in approximately 14 days; in contrast,
the first allogeneic graft was rejected
at 18 days after grafting, and 11 of 20
grafts were intact 40 days after graft-
ing.

These experiments suggest that the
recovery of at least one function of
the “immune mechanism”—the func-
tion of the rejection of xenogeneic
grafts—after irradiation of lethal dos-
ages is not dependent upon the pres-
ence of the adult thymus. These and
other data (3, 6) suggest, further, that
grafts of xenogeneic solid tissue are
rejected by a cell system functionally
and physiologically distinct from the
“thymus-dependent mechanism” (2).

Failure of syngeneic bone marrow
with its lymphoid cell component (7)
to restore the normal “lymphopoietic
and immune functions”—the function
of the rejection of allogeneic grafts—
in these mice underlines the importance
of the host contribution to the immune
mechanism of the radiation chimera.
It appears that the host contributes its
thymic regulatory apparatus (I, 2, 8)
and perhaps the cell system which
deals with grafts of xenogeneic solid
tissue (9).
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