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Experimental Studies on the Pulmonary Toxicity of Combined
Bleomycin and Cyclophosphamide Administration in Rats”

Suk Joo Rha’, Moon Sub Kwack"

Bleomycin and cyclophosphamide are widely used and effective anti-cancer agents for
treatment of various forms of cancer. Bleomycin has no myelotoxicity, but because of potential
risk of pulmonary complications including interstitial pneumonitis and idiopathic interstitial
pulmonary fibrosis, it has been limited in use. Some investigator has also suggested that
cyclophosphamide can induce pulmonary toxicity like bleomycin. Recently, The combination
chemotherapy including bleomycin and cyclophosphamide has been adopted effectively in
some types of cancer. But there are no available literatures for synergistic effect of pulmonary
toxicity in combination chemotherapy including these two drugs.

We tried this study to observe synergism of pulmonary toxicity using these two drugs in rats.
The animals were divided into five groups: group 1 received intra-peritoneal injection of
saline, group 2-a received only bleomycin 0.1 mg(0.4 mg/kg) by intra-peritoneal injection
twice a week, group 2-b received only bleomycin 0.5 mg(2 mg/kg) by intra-peritoneal injection
twice a week, group 3-a received bleo-mycin 0.1 mg(0.4 mg/kg) twice a week +cyclophospha-
mide 5 mg(20 mg/kg) two weeks interval by intra-peritoneal injection, group 3-b received
bleomycin 0.5 mg(2 mg/kg) twice a week +cyclophosphamide 5 mg(20 mg/kg) two weeks inter-
val by intra-peritoneal injection. The animals were sacrificed at 2 and 4 weeks later. Lung
tissues were obtained and observed by light microscope.

The results are as follows:

1. the pathologic findings of group 1 were normal without change.

2. there was no differences between group 2-a and group 3-a at 2 weeks later, group 3-a,
however, revealed more severe change in lung tissue at 4 weeks later compared with group
2-a.

3. In group 3-b there was more severe pulmonary injury compared with group 2-b at 2 and 4
weeks later.

We conclude that the combined administration of bleomycin and cyclophosphamide induce
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more severe pulmonary toxic effect than bleomycin administration alone and the combination

chemotherapy including these two drugs will be require special attention to selection of the

dose of each drug.
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Table 1. grading of each group at two weeks later.
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normal grade I~ grade I’ grade I
group 1 5/5(100 %) - - -
group 2—a 5/10(50 %) 5/10(50 %)~ - -
group 2—b 3/10(30 %) 3/10(30 %) 4/10(40 %) -
group 3—a 5/10(50 %) 4/10(40 %) 1/10(10 %) -
group 3—b — - 6/10(60 %)~ 4/10(40 %)

Table 2. grading of each group at four weeks later.

normal grade I~ grade 1" grade I
group 1 5/5(100 %)” - - —
group 2—a 3/10(30 %) 4/10(40 %)" 3/10(30 %) —
group 2—b - - 5/10(50 %) 5/10(50 %)"
group 3—a - — 7/10(70 %)™ 3/10(30 %)~
group 3—b - - 2/10(20 %)™ 8/10(80 %)~

* grade I: initial change of lung tissue
grade [l: moderate change of lung tissue
grade [I: far advanced change of lung tissue

** no. of lung change/ total no. of each group(percentage)
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Fig. 1. a portion of lung from group l(control group)
showing normal finding without change. H-E
stain, X150.

Fig. 2. a portion of lung from group 2-a showing grade
T change; intertitial edema, lymphocyte infil-
tration & epithelialization of the damaged
alveolar septa. H-E stain, X150.
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Fig. 3&4. lung tissues from group 2-b and 3-a showing
grade || change; commencing interstitial fib-
rosis and more severe destruction of alveolar
septa. H-E stain, X150.

Fig. 5. a portion of lung from group 3-b showing grade
Il change; moderate interstitial fibrosis with
marked hyperplasia of type 2 cell. obliteration
of alveoli, alveolar duct & bronchioles. H-E
stain, X150.
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