The Effect of an Allergic Inflammatory Response in
the Tumor Bed on the Fate of Transplanted
Tumors in Mice
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Since tumor transplantation
became one of the
basic technics in experimental cancer research, a
huge number of publications have appeared re
porting attempts to identify the mechanisms re
sponsible for the success or failure of tumor grafts.
An extraordinary
number and variety of factors
have been observed to influence the extent and
rate of growth of tumor transplants.
The possibility that an inflammatory response
in the tissues of the host into which the tumor is
transplanted
might affect its development
is at
most universally accepted. Unfortunately,
investi
gations of this problem have yielded seemingly
conflicting results. For example, Zahl and Nowak
(3) observed that an inflammatory response in the
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arises entirety within the tissues of the host at the
implantation site and is independent of the nature
of the graft and of the act of implantation).
This
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mice in 1948 at the R. B. Jackson Memorial Laboratory of
Bar Harbor, Maine. Three or 4 days following the implants
tion of the usual, tiny tumor graft, a rodule can be palpated,
and the animals rarely survive more than 3 or 4 weeks. This
was
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Dr.

G.
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Snell
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B. Jackson Memorial Laboratory of Bar Harbor, Maine.
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A group of 300 C Scott mice from the R. B.
Jackson Memorial Laboratory,
8â€”10weeks old,

tumor

by

(Fibrosarcoma

was employed.

grafts of an inflammatory
response which may be
considered
entirely
endogenous
(i.e., one which
part)

well

In the other,

regressed. In all instances, the customary trocar
method for transplanting
fragments of freshly cut

tory, and Bartonella
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re
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inbred mouse
12 in DBA1/Jax
mice), in which it

implantation.
These are discussed in the recent
review by Snell (i).
In all the experiments cited above, the inflam
matory response at the site of implantation
was
produced by using a tumor graft which had been
altered in some way or by introducing an addi
tional exogenous factor at the time of implants
tion. This report concerns the effects on tumor
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Chambers and Scott (1), also using Sarcoma 180,
produced the inflammatory response by injecting
the tumor graft with starch grains, they observed
an inhibition of its growth. Similarly, contradic
tory results were obtained when the inflammatory
response was produced by infecting the tumor
graft before implantation
or by introducing in

injec

an inflammatory

MATERIALS AND METHODS
Since neither the direction nor the magnitude of
the effect of such an inflammatory action upon the
development of the tumor graft was known, two
parallel experiments
were performed. In one, a
well established tumor was grafted into an inbred

plantation,

of the growth

a local or a systemic
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sponse localized to the tumor graft site.
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veloped in A strain mice in 1947 at the University of Califor
ma. Two or 8 days following implantation of the usual tumor
graft, a nodule is easily palpated. The average survival time
of the tumor animaJ is 3 weeks. This tumor was made avail
able to us through the courtesy of Dr. G. D. Snell of the R.

B. Jackson Memorial Laboratory of Bar Harbor, Maine.
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tibiotics

4 days prior to the inception

of the experi

mental procedure. No reactions to these injections
were observed. The mice were divided into seven
groups

and treated

as follows:

Group A (60 animals).â€”Each mouse was im
munized by an intravenous injection of crystalline
ovatbumin followed by five intraperitoneal
injec
tions of the same material at 4-day intervals. Ten
days following the last injection, intradermal injec
tion of a skin-test dose of the crystalline ovalbumin
was given. Four to 6 hours later, when the char
acteristic localized inflammatory reaction had ap
peared, a live tumor graft of Fibrosarcoma
S6@i
was implanted by trocar at that site.
Group B (60 animals).â€”The mice were treated
exactly as in Group A. When the grafted tumor
had grown to a size of 0.5â€”0.7cm. in diameter, a
second inflammatory response at the implantation
site was produced by an intravenous injection of
crystalline

ovatbumin.

Group C (80 animok).â€”The mice were treated
exactly as in Group A. When the grafted tumor
had grown to a size of 0.5â€”0.7cm., the second in
flammatory response was produced by an intra
dermal injection of the crystalline ovalbumin at
the implantation
site.

Group D (40 animals).â€”The mice were im
munized in the same manner employed for Group
A. Without any other injections, the tumor grafts
were implanted. When these had grown to a size of
0.5â€”0.7cm. in diameter, an intravenous injection
of crystalline ovalbumin was given as in Group B.
However, since the site of implantation
had not
been sensitized by a previous intradermal
injec
tion, no localized inflammatory response was oh
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A group of i5@ DBA1/Jax mice were controlled
for freedom from enteric, respiratory, and Barto
nella infections. Four days prior to the start of the
experiment, each mouse received a single intra
peritoneal

injection

of mixed

antibiotics.

The

mice

were divided into five groups and treated as fol
lows:
Group A (48 animals).â€”Each mouse was sensi
tized against crystalline ovalbumin by being given
an intravenous injection followed by four intra
peritoneal injections at 4-day intervals. A frag
ment of Sarcoma I was implanted by trocar. When
the tumor graft reached a diameter of 0.5 cm., a
dose of crystalline ovalbumin was injected intra
dermally into the site of implantation.
The char
acteristic localized inflammatory response was oh
served in each instance.
Group B (86 animals).â€”Each mouse received
the series of ovalbumin injections and the tumor
transplant
as in Group A. No further injections
were given.
Group C (p26 animals).â€”Each mouse received
the series of ovalbumin injections as in Group A.
Ten days following the last injection, an intra
dermal injection of ovalbumin was given, resulting
in the characteristic
local inflammatory response.
Four hours later, when this response was well
marked, the Sarcoma I graft was implanted at
that site.

Group D (18 animals).â€”Saline injections were

given in the same manner and frequency used for
the previous groups. Ten days following the last
injection, an intradermal
injection of crystalline
ovalbumin was given. No inflammatory response
served.
was noted. Four hours later, a graft of Sarcoma I
was implanted at the site of the injection.
Group E (40 animth).â€”The
mice were im
Group E (24 animals).â€”No injections were
munized and the tumors implanted as in Group D.
When the tumor graft had grown to a size of 0.5â€” given. Each mouse received the graft of Sarcoma I
in the manner employed for the previous groups.
0.7 cm. in diameter, a skin-test dose of the crystal
line ovalbumin was injected at the site of the tu
RESULTS
mor transplant, resulting in the characteristic
lo
calized inflammatory

reaction.

Group F (50 animals).â€”The mice were given
saline injections by the same routes and intervals
used for the immunizing injections given to the
mice in the previous groups. A skin-test dose of
crystalline ovalbumin was injected intradermally.
Four hours later, when no signs of a local inflam
matory reaction were to be noted, the tumor grafts
were implanted at the site of the intradermal in
jection.
Group G (@Oanimals).â€”These mice received no
injections. Each received a tumor graft identical
to those used in the above groups.
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by the intravenous
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in which
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was elicited by the second intradermal
injection
were sacrificed at the peak of the reaction for his
tologic examination of the tissues at that site. No
significant qualitative or quantitative
differences
in the inflammatory response were noted.
The mice in each group were examined daily,
and measurements of the tumors were made twice
weekly. The frequency of takes, the rate of growth,
and the ultimate fate of the graft and the host were
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the same for all groups of mice. Histologic exami
nation of the tumor grafts and of the surrounding
host tissues failed to demonstrate any differences
among the groups. Thus, in each instance, the in
flam.matory response produced by an allergic reac
tion at the site of implantation failed to influence
the development of the tumor graft as compared
with the untreated control groups.
EXPERIMENT

2:

SARcoMA

I IN DBA1/J@ix

MICE

The localized inflammatory responses produced
in these animals were grossly identical with those
observed

in the previous

experiment.

Accordingly,

histologic examinations of the tissues at the time
of the inflammatory response were not performed.
Each mouse was examined daily, and measure
ments of the tumors were made twice weekly. As
in the previous experiment, neither the presence of
an inflammatory response at the site of the tumor
graft at the time of implantation nor one produced
after the graft had established itself had any ef
feet upon the frequency of takes, on the rate of
growth, or the ultimate fate of the graft or the
host. In each animal, treated as well as control, the
tumor graft established itself, continued to grow
for a time, and ultimately regressed. Once again,
the histologic examination of the tumor tissue and
of the tissues of the tumor bed failed to demon
strate any significant differences between those
animals in which the local inflammatory response
had been produced and those in which it was ab
sent.
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into tissues demonstrating
an acute inflammatory
response and those in which the inflammatory re
sponse was produced in the tumor bed following
the successful implantation of the tumor. It must
be concluded, therefore, that the localized allergic
inflammatory response at the site of a tumor im
plantation per se has no effect upon the develop
ment of the graft. It suggests that, in those in
stances in which such effects have been reported,
the tumor graft and/or
the tissues of the tumor

bed were directly altered in some way by the
mechanism used to induce the localized iaflamma
tory response.
SUMMARY
The effect of a local allergic inflammatory re
@p@seat the site of transplantation
upon the fate
and development of the tumor graft was studied in
two parallel experiments employing Fibrosarcoma
S6@i in C Scott mice and Sarcoma I in DBA1/Jax
mice. The mice were sensitized by a series of injec
tions of crystalline ovalbumin, and the local in
flammatory response was produced by intradermal
injections of the ovalbumin at the tumor site. In
both experiments, no differences were noted be
tween the animals in which inflammatory
re
sponses were produced and the controls. It is con
eluded, therefore, that an allergic inflammatory
reaction at the site of implantation
has no effect
upon the development of the tumor graft.
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