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Influence of Compound 48/80 on Tumors Transplanted to the 
Hamster Cheek Pouch.* (27694) 

MELVIN M. KETCHEL AND YUTAKA KOBAYASHI (Introduced by Gregory Pincus) 
The Worcester Foundation for  Experiniental Biology, Shrewsbury,  Mass. 

The injection of mouse Ehrlich ascites tu- 
mor cells into the cheek pouch of the Syrian 
hamster usually results in substantial growth 
of the implant during the first 3 to 6 days 
following injection, followed by a gradual re- 
sorption of the implant. Presumably the 
growth phase of the implant ceases as the 
hamsters’ natural defenses against the foreign 
tissue become effective. The present report 
concerns evidence which indicates that Com- 
pound 48/80t increases the rate a t  which the 
tumor is rejected by the hamster. 

Methods. Adult female hamsters weighing 
80- 100 g were injected intraperitoneally each 
day with 60 pg of Compound 48/80 dissolved 
in 0.1 ml of Hanks’ solution(1). Control 
hamsters received daily, intraperitoneal in- 
jections of 0.1 ml of Hanks’ solution. On the 
fourth day these 48/80 treated hamsters and 
an equal number of controls were anesthe- 
tized and 0.1 ml of a suspension of mouse 
Ehrlich ascites tumor cells was inoculated 
into the tissue of the cheek pouch. The cell 
suspension was prepared from the peritoneal 
fluid of a white Swiss mouse which had been 
injected 9 days earlier with Ehrlich ascites tu- 
mor cells. After removal from the mouse, the 
cells were washed twice by successive centri- 
fugation and resuspension in 12 volumes of 
Hanks’ solution, and diluted with Hanks’ so- 
lution so that the final cell concentration was 
between 4000 and 6000 cells/mm:i. The ham- 
sters in the treated group were inoculated 
daily with 60 pg of Compound 48/80 through- 
out the experiment. At 3-day intervals the 
hamsters were anesthetized and the tumors 
measured in 3 dimensions with calipers. The 
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t Compound 48/80, a histamine release agent, is 
a condensation product of p-methoxy-phenylethyl- 
methylamine and formaldehyde. The authors wish 
to thank Burroughs Wellcome and Co., Tuckahoe, 
N. Y., for supplying the Compound 48/80. 

approximate volume of the tumor was calcu- 
lated from the formula 

Volume = length width x height. 

2 
Results. Fig. 1 contains the combined re- 

sults of 4 experiments, each of which included 
6 treated hamsters and 6 controls. Three days 
after inoculation with the tumor, the control 
and treated hamsters showed little difference 
in the average size of their tumors. However, 
by day 6, enough of the tumor implants had 
increased in size to raise the average substan- 
tially in the controls, while the average tu- 
mor size in the 48/80 treated hamsters 
changed very little. A number of hamsters in 
both groups had completely resorbed their tu- 
mors by day 10, but some hamsters in the un- 
treated group had much larger tumors than 
at day 6, while no increase in tumor size oc- 
curred in the 48/80 treated group. Thus, at 
each successive measurement the average tu- 
mor size was larger in the control group, but 
was the same or smaller in the 48/80 treated 
group. The increase in average tumor size in 
the control group, however, is primarily a re- 
sult of increases in about !! of the hamsters 
involved. Thus, the effect of 48/80 seems to 
be to prevent the tumors in this relatively 
small portion of hamsters from continuing 
their growth after day 3. 

Two statistical procedures were carried out 
on the data in Fig. 1.t A rank correlation 
test, comparing tumor size in the 48/80 
treated hamsters and the controls, revealed no 
significant difference at day 3, p = less than 
0.02 at  day 6, and p = less than 0.01 at day 
10. The results of an analysis of variance are 
shown in Table I. When all measurements 
made, regardless of day, are included, there 
is a statistically significant difference in tu- 
mor size in the 48/80 treated hamsters and 

$The authors wish to thank Dr. Albert Pawlow- 
ski, Worcester Foundation for Experimental Biolo- 
gy, for advice on statistical procedures. 
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FIG. 1. Effect of Compound 48/80 on growth of mouse ascites tumor cells in hamster cheek 
pouch. I n  the control hamsters avg tumor size is larger at each successive measurement, while 
with 48/80 treatment avg tumor size is the same or smaller at each successive measurement. 

FIG. 2. Effect of Compound 48/80 on survival of mice inoculated with mouse ascites tumor 
cells. Compound 48/80 apparently has no anti-tumor effect. 

FIG. 3. Effect of Compound 48/80 on growth of hamster ascites tumor cells i n  hamster 
cheek pouch. Conipound 48/80 apparently has no effect on these hamster cells. 

FIG. 4. Comparison of effects of 48/80 alone and  48/80 with cortisone on growth of mouse 
ascites tumor cells i n  hamster cheek pouch. Inhibition of growth caused by 48/80 disappears in 
presence of cortisone. 

23 



24 CHEEK POUCH TUMORS AND 48/80 

TABLE I. Analysis of Variance. 

d.f. m.s. F P 

Between groups 1 174 11.89 .01 
Error 32 14 
Dates x groups 2 47.42 6.32 .01 
Within error 64 7.50 

the controls (between groups). Also, the rate 
of growth of tumors in the 48/80 treated 
hamsters was different from that of the con- 
trols (Fig. 1). That this difference is statis- 
tically significant is indicated in Table I by 
the value for p of less than 0.01 when tumor 
size in the 48/80 treated hamsters and in the 
controls is compared at  the 3 different days 
of measurement (days vs. groups). 

The above experiments suggested that 
Compound 48/80 might be directly inhibit- 
ing the growth of the mouse ascites tumor 
cells in the hamster. We therefore tested the 
effect of Compound 48/80 on survival of mice 
which were injected with the same strain of 
Ehrlich ascites tumor cells which had been 
used in the hamsters. In  these experiments a 
series of female white Swiss mice was in- 
jected intraperitoneally with Compound 48/ 
80 according to a schedule of 2 in-iections per 
day, totalling 100 pg on the first day, and 2 0 0  
pg on the second and third days of the experi- 
ment. On the fourth day aliquots of mouse 
Ehrlich ascites tumor cells were injected in- 
traperitoneally into the treated mice and into 
an equal number of controls. For the dura- 
tion of the experiment the treated mice were 
injected with 100 pg of 48/80 once each day. 
Survival of the 48/80 treated mice was com- 
pared with survival of the controls. Five ex- 
periments, each including 20 48/80 treated 
mice and 20 controls, were performed. Sever- 
al mice receiving Compound 48/80 died be- 
fore they were inoculated with the tumor 
(Fig. 2). However, for the remainder of the 
experiment there appears to be no difference 
in survival between 48/80 treated mice and 
control mice. 

A further experiment was performed using 
Wistar strain rats injected with Yoshida as- 
cites tumor cells. Twenty 75 g female rats 
were injected with Compound 48/80 twice 
daily, starting at 100 pg per injection, and in- 
creasing the dosage by 100 pg each day until 

5 0 0  pg per injection was reached on the fifth 
day. After the fifth day each rat received 
single daily injection of 5 0 0  pg with incre- 
ments of 100 pg every other day to reach 1 
mg/day and were continued at this level un- 
til the end of experiment. Aliquots of a tu- 
mor suspension were injected into the treated 
rats and into 2 0  controls on the 4th day after 
beginning the 48/80 injections. There was 
no indication of increased survival time 
among the 48/80 treated rats. 

The experiments so far described indicate 
that mouse Ehrlich ascites tumor cells are 
sensitive to 48/80 in the hamster, but not in 
the mouse. Further, rat Yoshida ascites tu- 
mor cells were not sensitive to 48/80 in the 
rat. A further experiment tested hamster 
ascites tumor cells in the cheek pouch of the 
hamster. The ascites tumor was derived from 
a methylcholanthrene induced spindle cell 
sarcoma. Twelve hamsters were treated with 
48/80 according to the schedule described 
previously, and, along with 12 controls, were 
inoculated in the cheek pouch with aliquots 
of a suspension of hamster ascites tumor cells. 
The results shown in Fig. 3 indicate that 
Compound 48L80 had little effect on gro,wth 
of hamster ascites tumor cells in the hamster. 

A final experiment was performed to deter- 
mine the dffect of 48/80 on growth of mouse 
ascites tumor cells in the cheek pouch of ham- 
sters treated with cortisone. One group of 
hamsters was treated with 48/80 according 
to the schedule described previously. A sec- 
ond group of hamsters received the same 
treatment with 48/80, but each hamster also 
received a subcutaneous injection of 6 mg of 
cortisone acetate twice each week. A third 
group of hamsters served as controls. All of 
the hamsters were inoculated in the cheek 
pouch with mouse ascites tumor cells. The 
results shown in Fig. 4 reveal a large differ- 
ence between the tumors in the hamsters 
which received 48/80 alone and those which 
received 48/80 and cortisone. I t  is clear that 
48/80 is ineffective in inhibiting the growth 
of mouse ascites tumor cells when the hamster 
is treated with cortisone. 

Discussion. When mouse ascites tumor 
cells are injected into .the cheek pouch of the 
hamster, measurements made at the 10th day 



ELECTROPHORETIC DETERMINATION OF C-REACTIVE PROTEIN 25 

reveal a larger implant than measurements 
made on the 6th day in about of the cases. 
Such growth does not occur when the ham- 
sters are treated with Compound 48/80. The 
present evidence indicates that 48/80 has no 
effect either on mouse ascites tumor cells in 
the mouse or on hamster ascites tumor cells 
in the hamster cheek pouch. The evidence 
therefore does not support the explanation 
that the growth of tumor cells in the hamster 
cheek pouch is directly inhibited by 48/80. 
A more likely explanation appears to be that 
48/80 enhances the ability of the hamster to 
reject a foreign tissue in its cheek pouch. 

The increased growth of ascites tumor cells 
in the cheek pouch of hamsters treated with 
cortisone presumably results from an inhibi- 
tion of antibody production by the hamster 
against the tumor cells(2). The fact that 
48/80 does not affect inhibition of antibody 
production resulting from cortisone treatment 
suggests that 48/80 has a mode of action not 
directly associated with antibody production. 
Billingham et d ( 3 )  has associated the per- 
sistence of homografts in the hamster cheek 
pouch with the occurrence in the cheek pouch 
of certain cells which prevent *the arousal of 
the immunological defenses of the hamster. 

The following interpretation, while specu- 
lative, seems consistent with the data. In the 
hamster cheek pouch a heterograft is sur- 
rounded by specific cells which render the 
heterograf t less antigenic. These specific cells 
are sensitive to 48/80, so that treatment of 

the hamster with 48/80 results in prompt 
sensitization of the hamster, and rejection of 
the heterograft. Compound 48/80 is ineffec- 
tive in cortisone-treated hamsters because, 
even though 48/80 may allow the heterograft 
to sensitize the hamster, the hamster's ability 
to respond to sensitization with antibody pro- 
duction is inhibited by cortisone. 

Summary. Implants of mouse ascites tu- 
mor cells in cheek pouches of control ham- 
sters showed progressive growth during the 
first 10 days in about of the hamsters. In 
48/80 treated hamsters, however, progressive 
growth of the implant did not occur. Com- 
pound 48/80 did not prolong the lives of mice 
inoculated intraperitoneally with mouse as- 
cites tumor cells, nor of rats inoculated with 
Yoshida ascites tumor cells. Compound 48/ 
80 did not inhibit the growth of hamster as- 
cites tumor cells in the hamster cheek pouch, 
nor of mouse ascites tumor cells in the cheek 
pouches of cortisone treated hamsters. I t  is 
suggested that Compound 48/80 alters the 
cells of the hamster cheek pouch so that the 
hamster is more rapidly sensitized to foreign 
cells. 
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Electrophoretic Determination of C-Reactive Protein Which Appears 
Following Surgery.* (27695) 
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The appearance of C-reactive protein raise the question of its immunological role. 
In this connection it would be useful to know (CRP) in serum represents a non-specific re- 
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