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The effect of cyclophosphamide (Cy) on tooth development was studied in molars of 18 young 
Sprague-Dawley rats. Doses of 30 mg& body weight of Cy dissolved in 1 ml 0.9% NaCil were 
administered to 18 experimental rats and 1 mlO.9% NaCl to 18 control rats at 10 and 13 days ofage. The 
most obvious changes in the experimental teeth could be seen in the developing pulp of the thiid molar 
and developing roots of the frst and second molars. Wide cell-free areas appeared in the third molar 2 
days after the last injection; later these areas turned into mineralized osteodentin. Similar areas could be 
observed also in the roots of the first and second molars. These changes were related to the developmental 
stage of the area. 0 Dental pulp; dentin; deuelpmental disturbances; osteodentin 
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Advances in the treatment of childhood malignancies 
have led to a dramatic improvement in survival. Almost 
60% of the children treated for a malignant disease can 
now be expected to be long-term survivors (1). This 
progress has directed interest to the late sequelae of 
both the disease and the therapy given (2). One of these 
late sequelae is a disturbed tooth formation. Children 
treated with chemotherapy in combination with irra- 
diation of the head and neck at an early age show severe 
disturbances in dental development, whereas those who 
were treated with chemotherapy alone before reaching 
10 years of age had less advanced disturbances (3-8). 

One of the most commonly used chemotherapeutic 
agents against cancer in children is cyclophosphamide 
(Cy). It acts as an alkylating agent that cross-links the 
guanine bases in double-stranded DNA and thereby 
inhibits cell division and causes mutations (9). The 
effects of Cy on the developing dental tissues have been 
examined by various methods, using the continuously 
growing incisor of the rat as the model organ (10-13). 
The extent of injury in odontogenesis has proved to be 
related to the dose of the drug. It mainly involves the 
undifferentiated mesenchymal cells in the proliferating 
zone of the tooth pulp, resulting in acellularity of the 
basal part of the pulp, whereas the differentiated 
ameloblasts and odontoblasts appear to be unaffected 
(14). When high doses of Cy (75 mg/kg body weight) 
were injected, the malformations included extra long, 
malformed, and supernumerary incisors (1 5). Koppang 
(16) showed that a single injection (40 mg/kg b.w.) of Cy 
to rats on the 20th day of pregnancy caused a reduction 
in the growth rate of the mandibular incisors of the 
offspring. A single injection of Cy reduced the eruption 
rate in unimpeded rat incisors for a long time (17). 
Karim et al. investigated the effect of adriamycin on 

developing hamster molar tooth germs in culture, and 
these in vitro results confirmed earlier in vivo studies on 
the effect of adriamycin on the rat incisor tooth (1 13-20). 
Other antineoplastic drugs such as adriamycin, vinblas- 
tine, vincristine, and colchicine were also shown to 
cause osteodentin formation in rat incisors (2 1-23). 
Since all experimental studies in vivo on developing 
teeth so far have been carried out on continuously 
growing rodent incisors, it was of interest to study the 
effects of Cy on rooted teeth such as the rat molars, 
which in this respect are more similar to the teeth in the 
human dentition. Thus the purpose of this study was to 
examine the effects of two injections of Cy on the 
different stages of dental development in rat molars, and 
to find which dental disturbances and changes in dental 
growth it causes. 

Materials and methods 
Six litters of Sprague-Dawley rats of both sexes with six 
siblings in each litter were used for the study. At 10 days 
of age 18 rats fi-om 3 litters (mean weight, 26.3 g) 
received an intraperitoneal injection of 30 mg/kg b.w. 
of Cy (Cyclofosfamid@, hakefarmos/Famos, Abo, 
Finland) dissolved in 1 ml 0.9% NaC1. Before the 
injection the rats were anesthetized with a subcutaneous 
injection of 0.05 ml fentanylfluanisone (Hypnorm, Vet. 
Leo, Helsingborg, Sweden). Eighteen control rats (mean 
weight, 25.7 g) were injected with 1 ml 0.9% NaC1. 
Before the injection the rats were anesthetized with a 
subcutaneous injection of 0.05 ml fentanylfluanisone. A 
second injection of 30 mg/kg b.w. Cy was given to the 
experimental groups of rats at 13 days of age. The 
control rats were injected with 1 ml 0.9% NaCl at the 


















