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Ability of Spleen Cells to Induce a Graft-Versus-Host Reaction! (38099)
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Cis-platinum (II) diamminedichloride (NSC-
119875) (platinum) and gallium nitrate - 9H,0O
(gallium) are two new antitumor agents un-
der current investigation. The immunological
effects of such compounds are of obvious im-
portance. In the case of platinum, inhibition
of phytohemagglutinin-induced blast transfor-
mation, antibody formation, and suppression
of the graft-versus-host (GvH) reaction, when
the compound was administered to the recip-
ient, have all been reported (1-4). The effects
of gallium have been investigated less exten-
sively.

The rat popliteal node assay method of the
GvH reaction, recently developed, is a reliable
method of quantitating thymic-dependent
lymphocyte function (5). It not only distin-
guishes between strong and weak histocompat-
ibility differences, but is capable of measuring
the suppressive effects of radiation, thermal
and mechanical trauma, and uremia (6-8).
The principle of the assay consists of the in-
jection of parental rat spleen cells into the
hind footpad of the F; hybrid. The cells mi-
grate to the draining popliteal lymph node;
there, since the donor cells are recognized as
“self” by the recipient, rejection does not oc-
cur. Rather, the donor cells recognize the other
parent component of the hybrid recipient as
“nonself,” and mount a reaction against it in
the node. Blastogenesis and cell division ensue,
resulting in node enlargement. When such

1 Supported in part by Research Grants CA-11811
and CA-12791 (to G.R.G.). The authors also ac-
knowledge the generous donation of K,PtCl, from
Matthey Bishop, Inc, from which the NSC-119875
was synthesized.

nodes are excised and weighed 1 wk after
spleen cell injection, the resulting weight is a
reflection of the immunological competence of
the thymic-dependent spleen cells of the do-
nor. If the donor is manipulated in various
ways or given drugs, subsequent splenectomy
and the performance of the assay give an in-
dication of the immunological effects of such
treatment on the donor.

We decided therefore to investigate the ef-
fects of platinum and gallium in this model,
using doses sufficient to induce toxicity as
evinced by morbidity and weight loss.

Materials and Methods. Adult Lewis (P)
and (Lewis X BN)F,; rats, weighing about
200 g, were used. These rats differ at the
strong H-1 histocompatibility locus. Donor P
rats received a single ip injection of platinum
at 1 mg/kg, or gallium at 40 mg/kg given
daily for 10 days. Donor rats were weighed
daily and sacrificed at various intervals for
removal of spleen cells. At the time of sacri-
fice the P rats were heart punctured and
peripheral blood and differential counts were
performed. Spleens were excised aseptically
from two to three donors, minced finely with
scissors, pressed through a 100-gauge stainless
steel wire mesh, and suspended in medium
TC-199 (Difco). Dilution was calculated to
obtain a final dose for injection of 4 X 107
spleen cells in 0.5 ml medium, which was in-
jected into the right hind footpad of F re-
cipients in groups of five. The left hind foot-
pad was injected with 0.5 ml of medium only
as internal control. Control experiments were
also carried out in which syngeneic cells (F to
F) were injected using the same dose; in other
experiments either the donor P rats or the re-

333

Copyright © 1974 by the Society for Experimental Biology and Medicine

All rights reserved.

Printed in U.S.A.



334

PLATINUM AND GALLIUM ON GRAFT-VERSUS-HOST REACTION

Weight Depression of Donor Rats Injected With Platinum (o)
or Gallium (e)
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Fic. 1. The effect of platinum and gallium injections on donor rat weights.

cipient F rats were subjected to 450 R of
total body radiation 10 days prior to splenec-
tomy. All nodes were excised and weighed 1
wk after injection.

Results. Platinum. The single injection of
the donors caused an average weight loss of

WBC's X 103/mm3

45 g by 7 days, after which recovery followed
(Fig. 1). The total peripheral white count was
depressed immediately after injection, then
underwent a rebound increase by the fifteenth
day, following which it returned to normal.
The differential lymphocyte count remained
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Fic. 2. The effect of platinum and gallium injections on donor blood count.
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F16. 3. The effect of platinum treatment of donor Lew rats on the popliteal node of (Lew X

BN)F, recipients.

within normal range (Fig. 2). The results of
the graft-versus-host assay are shown in Fig.
3. Using Schaffe’s method of analysis of vari-
ance, there was no statistically significant sup-
pression of the reaction at any time, even
during the time of maximal weight loss in the
donors.
Gallium. Donor rats again lost weight, al-
though not as dramatically as with platinum,
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averaging 20 g, and began to regain weight
immediately upon cessation of the injections
at 10 days (Fig. 1). The only notable effect
on the peripheral blood picture was a slight
lymphocytosis at 15 days (Fig. 2). The results
of the graft-versus-host assay are shown in
Fig. 4, which also includes the syngeneic con-
trols and the radiated controls. As expected,
there was no significant reaction in the syn-
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F16. 4. The effect of gallium treatment of donor Lew rats on the popliteal node of (Lew X
BN)F, recipients, with syngenic and radiated controls.
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geneic controls, but there was a severe sup-
pression of the reaction when either donors or
recipients were radiated. However, the admin-
istration of gallium had no statistically sig-
nificant effect in any group.

Discussion. Qur failure to demonstrate a
suppression of the GvH reaction following
platinum administration has to be reconciled
with prior reports of immunological suppres-
sion in the literature, particularly with the re-
ported depression of the GvH reaction using
the spleen index assay by Khan and Hill (3).
Those authors studied the effect of platinum
on recipients rather than on donors. The con-
tribution of the recipient to the GvH reaction
is uncertain, since it cannot be a specific reac-
tion mounted against the histocompatibility
antigens of the donor. Because it has been
documented that healthy lymphocytes in the
recipient are necessary for the reaction, con-
firmed in our experiments by the results of
recipient radiation, these cells probably act as
a target organ for the invading splenic lympho-
cytes. Any alteration in the membranes of the
recipient lymphocytes, not necessarily immu-
nologically specific, might therefore be ex-
pected to diminish the reaction. The attack by
the donor spleen cells is, on the other hand,
immunologically specific and directed at the
histocompatibility locus of the other parent’s
(in this case, BN) component in the recipient.
In our experiments, therefore, platinum did
not abrogate the ability of the thymic-depen-
dent lymphocytes of treated rats to respond
to a foreign histocompatibility antigen, a fact
which may be of importance in terms of cur-
rent concepts of immunological surveillance.
Certainly, the retention of the capability of
thymic lymphocytes to recognize foreign anti-
gens would seem to be one of the desiderata of
successful antitumor agents when given in
doses sufficient to cause systemic toxicity and
tumor regression.

Previous reports of depression of plaque-
forming ability by platinum treated cells (2)
is not contradictory to our findings, since
plaque-forming cells are generally accepted to
be of the bursal cell line while here we have
measured the response of thymic-dependent
cells to histocompatibility antigen. The re-
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ported suppression of phytchemagglutinin re-
sponsiveness of platinum-treated cells (1) is
more difficult to explain, since this reaction is
supposedly a property of thymic-dependent
cells. However, there is increasing evidence
that the inductive mechanisms of phytohemag-
glutinin and natural antigens on the thymic
lymphocyte are different; e.g., the effect of
radiation affects the responses to varying anti-
gens differently (9). In addition, the phyto-
hemagglutinin studies with regard to plati-
num were iz vitro rather than ir vivo studies.

In conclusion, it would seem that the mea-
surement of thymic lymphocyte function by
an in vivo assay system, such as the one pre-
sented here, is an important adjunct in the
investigation of proposed new antitumor agents
within their therapeutic dose range.

Summary. We used the recently described
rat popliteal node assay, a sensitive in vivo
test of thymic-dependent lymphocyte func-
tion, to measure the effects of cis-platinum (1)
diamminedichloride and gallium nitrate on
the ability of spleen cells from treated parental
rats to induce a graft-versus-host reaction in
hybrid recipients. In doses sufficient to cause
morbidity and weight loss of the donor rats,
no significant suppression of the reaction
could be demonstrated.
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