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DDT intake by adult rodents can adversely affect their 
reproductive performance (BERNARD & GAERTNER 1964; CANNON & 
HOLCOMB 1968). Generally, however, mature animals must receive 
DDT in very high doses before their fertility is impaired (WARE 
& GOOD 1967; OTTOBONI 1969; DUBY et al. 1971). Low doses of 
technical grade DDT (ca. 80% p,p'-DDT/20% o,p'-DDT)may even pro- 
long the reproductive life-span of the female rat (OTTOBONI 1972). 

Sexual development and differentiation in the rat hypo- 
thalamus pass through a "critical period" in the early days of 
post-natal life (BARRACLOUGH & GORSKI 1962). During this period 
the hypothalamus is susceptible to damage by exogenous androgens 
or estrogens; in the female, hypothalamic damage can cause per- 
manent sterility. 

Reports that the o,p'-DDT isomer possessed estrogenic 
activity (BITMAN et al. 1968; WELCH et al. 1969) prompted 
HEINRICHS et al. (1971) to test the possibility that neonatal 
exposure to o,p'-DDT might alter subsequent reproduction in 
female rats. They found that injections of 1 mg of o,p'-DDT on 
days 2,3, and 4 of post-natal life induced a "persistent estrus" 
syndrome with polycystic ovaries and permanent sterility. 

Our experience with o,p'-DDT administration to weanling 
rats indicates that when taken orally (in the diet) it produces 
a significant estrogenic ~ffect only at very high doses (CLEMENT 
& OKEY 1972). DDT taken by the mother can, however, reach the 
fetus in utero (BACKSTROM et al. 1965; WOOLLEY & TALENS 1971) and 
DDT is excreted in rat milk (0TTOBONI & FERGUSON 1969; W00LLEY & 
TALENS 1971). Thus, we tested reproductive performance of rats 
exposed to DDT isomers in utero and via the mother's milk to 
determine if these "natural" routes of exposure during critical 
developmental periods might produce reproductive disorders 
similar to those observed in rats injected with high doses of 
o,p'-DDT by HEINRICHS et al. 
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ME'I"HODS 

Male and female Wistar-strain rats, 80 to i00 days old 
were randomly assigned to diets containing either 0, 20, 200 or 
1000 parts per million (ppm) of o,p'-DDT or to 0, 20, 200 or 500 
ppm of p,p'-DDT*. The DDT was dissolved in 95% ethanol, then 
stirred with Purina Laboratory Chow in a mechanical mixer until 
the ethanol had evaporated and the mixture was homogeneous. 

Male-female pairs given the same DDT treatment were caged 
together throughout a 6-month breeding period. DDT diets were 
continued during pregnancy and lactation. Upon parturition, 
litter size, weight and mortality were recorded. Offspring were 
weaned at 21 days of age, caged individually and fed control food 
(Purina Laboratory Chow) for the remainder of the experiment. 
At approximately 80 days of age vaginal smears were taken from 
the F 1 female progeny to ascertain whether or not they had normal 
estrus cycles. Female F 1 rats were mated with control rats at 
105 days of age to determine if their reproductive performance 
had been altered by perinatal exposure to DDT isomers. 

RESULTS 

Viability and Growth 

Growth was severely depressed in pups nursing on dams fed 
200 or 500 ppm p,p'-DDT. All offspring born to dams fed 500 ppm 
p,p'-DDT were dead by i0 days after birth (Figure i). The growth 
depression was reversible; pups surviving until weaning age (21 
days postpartum) and then fed control chow were as large as 
control animals (of the same sex) at 105 days of age (data not 
shown). 

Reproductive Performance of F] Progeny 

Vaginal smears performed on female F1 progeny at age 80 days 
showed that all females were cycling normally at that time. 
After mating with F 1 control-group males at 105 days of age, all 
females produced litters except those F 1 females originating from 
mothers fed 1000 ppm o,p'-DDT (Table 1). Of four o,p'-1000 
female progeny mated, one produced a small live litter, one died 
during delivery and two did not become pregnant. Ovaries of the 
two sterile females contained cystic structures similar to those 
described by HEINRICHS et al. (1971). 

* DDT isomers were obtained from the Aldrich Chemical Co. 
Milwaukee, Wisconsin. o,p'-DDT: l,l,l-trichloro-2- 
(o-chlorophenyl)-2-(p-chlorophenyl)ethane. p,p'-DDT: 
l,l,l-trichloro-2,2-bis-(p-chlorophenyl)ethane. 
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DISCUSSION 

In the present study "natural" routes of perinatal ex- 
posure to DDT (across the placenta and via the milk) produced 
sterility of the type described by HEINRICHS et al. for neonatal 
rats injected with large doses of o,p'-DDT. 

It is unlikely, however, that early exposure to o,p'-DDT 
poses a hazard to successful reproduction in rodents. Although 
we examined only small numbers of perinatally exposed rats, we 
believe that it is reasonable to conclude that the polycystic 
ovary syndrome is inducible only by o,p'-DDT doses far in excess 
of those available in the biosphere, o,p'-DDT levels in the 
diet must be above 500 ppm before an estrogenic (uterotrophic) 
response is elicited in immature female rats (CLEMENT & 0KEY 1972). 
Even in biological samples containing more than 100 ppm total DDT 
residues, the o,p'-DDT content rarely exceeds 1 ppm (BAETCKE et 
al. 1972). The p,p'-DDT isomer is excreted in high concentration 
in the milk of rats fed technical grade DDT; o,p'-DDT, however, 
is excreted in concentrations several-fold less than its con- 
centration in the mother's diet (0TTOBONI & FERGUSON 1969). The 
reason for this low excretion probably is rapid conversion of 
o,p'-DDT into methoxy and hydroxy derivatives (FEIL et al. 1971). 
Thus, lactating females would have to ingest enormous quantities 
of o,p'-DDT before it would effectively reach the nursing off- 
spring during their critical developmental period. 

In this study as in several previous reports (see review 
by CONNEY & BURNS 1972) DDT reduced fertility only at doses 
approaching the acutely toxic levels in rodents. Overall, re- 
duction in the reproductive capacity of small rodents exposed to 
DDT seems to be achieved largely by increased neonatal mortality 
rather than by a single specific effect at one point in the 
reproductive cycle. 
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