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Influence of Cortisone on the Toxicity of Nitrogen Mustard in Rats. (20364) 
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Cortisone and nitrogen mustard are some- 
times combined in the therapy of lymphomas, 
leukemias, and other neoplastic conditions. 
There is relatively little information available 
on the combined effects of these 2 drugs. 
rjitrogen mustard and radiation are recog- 
nized to produce similar effects ( 1 ) . A num- 
ber of reports have been published on the 
action of cortisone on modifying the effects of 
total body irradiation. It has been reported 
that only 31% of mice receiving irradiation 
during cortisone administration survived, 
whereas there was 100% survival with either 
irradiation or cortisone alone (2) , and a less 
pronounced but similar increase in mortality 
was noted in another laboratory in which 
cortisone was started immediately after ir- 
radiation ( 3 ) .  Thiersch (4) reports a delay in 
bone marrow regeneration in irradiated rats 
treated with cortisone. However, Mirand 
et a l . ( 5 )  using mice found that cortisone af- 
forded protection against radiation effects. 
Alpert, Zimmerman, and Scheer (6)  making 
observations on combined therapy of malig- 
nant disease in humans observed that patients 
who failed to respond to either cortisone or 
nitrogen mustard alone, would not respond to 
the combination. However, their experience 
suggested that Cortisone had some protective 
effect against the leucopenia resulting from 
mustard. In  a discussion of the above work, 
Schoenback( 7 )  observed that in experiments 
on mice he had not noted any reduction in the 
toxicity of mustard when used with ACTH or 
cortisone. 

The following experiment was performed to 
observe the effects of cortisone on the LD5(, 
(5-7 days) of HNs in rats. 

Materials and methods. A pilot experiment 
showed that the LDSo dose of HX2 adminis- 
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tered subcutaneously was 1.2 mg/kg for male 
Wistar rats 5 months old and weighing 300- 
400 g. In the subsequent experiment a total 
of 60 rats were used. Two groups of 20 ani- 
mals were started on cortisone 5 mg sub- 
cutaneously daily and a third group of 20 was 
started on control injections of .2 cc distilled 
H 2 0  subcutaneously. On the third day an 
LDso dose of HN2 was given to one group of 
20 rats receiving cortisone and the group re- 
ceiving control injections. The third group 
received only cortisone. All animals were ob- 
served for a period of 7 days following ad- 
ministration of the mustard, and during this 
time the daily cortisone and control injections 
were continued. A second experiment dupli- 
cating the conditions of the first was set up for 
the purpose of obtaining histological and bone 
marrow specimens. Animals were sacrificed 
on the second, fourth, fifth, seventh, and 
ninth days after injection of HN2. Histologic 
sections of adrenal, spleen, and bone marrow 
were prepared. Smears of bone marrow were 
also made. The adrenals and spleen were 
weighed. In addition to these studies on sacri- 
ficed animals, similar information was ob- 
tained on some of those that died in both 
series. 

Table I gives the results of the 
mortality study. It shows no striking effect 
of the cortisone in either enhancing or pro- 
tecting against HN2 toxicity. 

In  the second experiment which was set up 
for the purpose of obtaining histologic data, 
the spontaneous death rate in the group of 
animals receiving nitrogen mustard alone was 
higher (13 animals) than in the group on HN2 
plus cortisone (8 animals). Because animals 
were being sacrificed at  random in these 
groups, no effort was made to interpret this 
observation. 

Bone marrow studies showed pronounced 
destruction on the second day and extensive 
depletion by the fourth day in Groups I and 

Results. 
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TBBLE I. Effect of Cortisone in Rats Given an 
LI), Dose of HN,. 

I-- No. of rats dead--, 
Days after Group I Group I1 Group 111 

administration Mustard HX, and Cortisone 
of HN, alone c.ortisone only 

0-3 0 0 0 
3-4 1 8 0 
4-5 4 6 0 
5-6 5" 2 0 
6- i 0 0 0 

Total deaths 10 10 0 
Survivors 10 10 20 

* One traumatic death. 

I1 which received HN2 and HN2 plus corti- 
sone respectively. Persisting cells were largely 
plasma cells and reticulo endothelial elements. 
Megakaryocytes never disappeared com- 
pletely. Mast cells remained plentiful. Start- 
ing on the fifth day regeneration was noted, 
and this progressed so that hyperplasia was 
present on the seventh and ninth days. In 
Group I11 (cortisone alone) the marrow pic- 
ture showed no distinct changes during the ex- 
periment. 

The spleens in all groups showed a definite 
shrinkage in size from the second through the 
ninth days. In  the initial period this decrease 
in size appeared greater in Groups I and I1 
than in Group 111. 

In Group I11 (cortisone alone) histologic 
studies showed preservation of the white pulp 
while in both other groups there was extensive 
atrophy of lymphatic tissue and a lack of evi- 
dence of activity of lymphopoietic centers of 
the follicles. There appeared to be some re- 
generation of the white pulp by the ninth day 
in Groups I and 11, but this was minimal and 
did not compare with the striking regenerative 
change seen in the bone marrow. 

The weights of adrenal glands indicated a 
definite shrinkage in Group I11 (cortisone 
alone) at intervals studied up through the 
ninth day. In  the other 2 groups, changes in 
size were not striking or consistent except on 
the fifth day after the HN2, when there ap- 
peared to be definite hypertrophy in Group I, 
with Group I1 being intermediate in size be- 
tween Groups I and 111. 

Discussion. Under the conditions of the 
present experiment, the LDS0 of nitrogen mus- 

tard was the same in rats receiving cortisone 
as in rats not receiving cortisone. The corti- 
sone which was started 2 days before the HN2 
was given, failed to modify the severe bone 
marrow depression. The studies on the 
weights and histologic changes of adrenals 
and spleens were inconclusive because of the 
small number of animals used in the sacrifice 
experiments and because of difficulties in in- 
terpreting changes after spontaneous death. 
Both the cortisone and mustard appeared to 
cause splenic atrophy. In  the adrenal the 
stress produced by the mustard resulted in 
enlargement which was maximum at the fifth 
day, and in the animals receiving both drugs 
this effect was partially neutralized by the 
cortisone which alone tended to produce 
a trophy. 

This experiment represents an arbitrary 
set of conditions in the use of the 2 drugs to- 
gether. Both have complex and widespread 
metabolic effects. It is likely that changes 
in the dosages and time sequence would pro- 
duce results different from those which we 
obtained. It is entirely possible that some of 
the effects of cortisone are beneficial while 
others are harmful to the animal suffering 
from nitrogen mustard toxicity. 

Summary. Cortisone failed to produce al- 
teration in the LDRo of nitrogen mustard in 
rats under one set of experimental conditions. 
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