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Short Communication

Diaminopyrimidines are usually in combination with sulfonamides
to improve efficiency of bacterial inhibition or killing, and also known
as dihydrofolate reductase (DHFR) inhibitors to impede the synthesis
of folic acid [1-3]. Folic acid is important for normal development of
the fetus and placenta [4]. Folic acid deficiency on pregnant rats might
result in depressed feed consumption and produced smaller sized
litters with lower birth weights and poor survival rate [5]. Baquiloprim
(BQP), trimethoprim (TMP), ormetoprim (OMP), aditoprim (ADP)
and diaveridine (DVD) work as DHFR inhibitors, suggesting that they
might result in reproductive and developmental toxicity to females. In
recent years, this kind of medicine has been paid more and more
attention in terms of metabolism and toxicity [6-9]. It was reported
that Baquiloprim (BQP) had the serious maternal toxicity and resulted
in cleft palate [10]. TMP was reported to increase the risk of certain
birth defects in infants [11,12]. Another study showed that TMP was
also found to be responsible for fetal malformations in rats at 300
mg/kg b.w. [13,14]. DVD has been used in food production for many
years, but the toxic characteristics of DVD on the reproduction and
development still remain unknown.

By two generation reproduction and teratogenicity studies to detect
the reproductive toxicity and teratogenic potential of DVD, the results
showed that body weights, feed efficiency, weight gain of pregnant rats,
the litter and the average number of live fetus and fetus body weight
were significantly decreased in 1150 and 2000 mg/kg groups. It was
presumed that a constant exposure of DVD to FO and F1 females
induced a worse maternal toxicity in high dose groups, which resulted
in worse developmental conditions in their pups. In the reproductive
and teratogenic study for ADP, at 1000 mg/kg ADP diet group, body
weights, fetal body weight after birth and number of viable fetuses
significantly decreased when compared with control group [9].
Moreover, uterine wall contraction, uterine cavity narrow and uterine
tumors were observed in 2000 mg/kg group. In 1150 and 2000 mg/kg
groups, litter weights, body weights, body length, tail length of fetus
and number of viable fetuses were significantly decreased. It indicated
that high dose exposure of DVD could induce the developmental
inhibition on pups in both generations. In addition, there were no
obvious external, skeletal and visceral effects in all groups. There were
no toxicological signs observed for teratogenicity test in female SD rats
at the dosage of 37 mg/kg DVD body weight [7].

In the present study, the two-generation reproductive toxicity study
and teratogenic test were firstly performed to further evaluate the
potential effects of DVD on reproduction and development of rats,
which provided the information about adverse effects of DVD on
parents and their developing fetuses. Previous studies have found that
DVD had genetoxicity that DVD induced structural chromosome
aberrations and DNA damage in liver, kidney, lung, and spleen cells
[15,16]. In Ames test, DVD was mutagenic in strain TA100 after
metabolic activation with hamster S9 mix [16]. However, the testing
results for three terms of mutagenicity including mouse chromosome
aberration, erythrocyte micronucleus and sperm abnormality were all
negative at 128~512 mg/kg DVD diet group [7]. Accordingly, DVD is
safe to a certain extent, and DVD has genetoxicity once more than a
certain dose. But these are also insufficient to evaluate the toxicity of
DVD according to the relative toxicology guidelines. Thus the
experiments of reproductive and developmental toxicity studies of
DVD provide scientific information for further risk evaluation of DVD
in food animals.

In summary, high dose level of 2000 mg/kg DVD (about
213.5~262.9 mg/kg b.w/day) depressed the development of the fetus
and fertility of rats. For a long-term perspective, it is of great
significance for the safety assessment of DVD, especially because of the
concerns related to the potential impact on human health of the
proposed use in food producing animals.
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