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Effects of the neem extract (Azadirachta indica) on

mammalian reproduction

Abstract

Our goal was to show some of the effects of the neem (4zadirachta indica) extract
on mammalian reproduction, based on in vivo experiments. The need derivatives are
used mainly in veterinary and organic agriculture for the control of insects and ticks
and are also employed in traditional medicine in some Asian countries as antibacterial
spermicide substances, and for treating diabetes. Despite their widespread use, the
side effects of A. indica extracts on mammalian reproduction have been reported.
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Abbreviations: TD50, total degradation period; usually
expressed in days that are necessary to degrade the mass to the
half; MRL, maximum residue level; which is the maximum amount
of a given active ingredient tolerated in food grown under good
agricultural practice and respecting the time interval in days between
the last application of the pesticide and the harvesting or marketing of
this food; ROS, reactive oxygen species

Introduction

Azadirachta indica, popularly known as neem, is a tree-sized
species of the Meliaceae family, native to the Indian subcontinent.
This tree provides material that is widely used in several areas
including agriculture, veterinary medicine, therapeutic medicine, and
wood harvesting due to its large size. The azadirachtin (triterpenoid) is
its main compound; besides, 4. indica has other limonoid compounds
like nimbolide, nimbin, and salannin.

Neem extracts from leaves and seeds can be industrialized and
used as insecticides and fungicides in both traditional and organic
agriculture.! The main physicochemical and degradation characteristics
of azadirachtin are: relatively low solubility in water, 260mg.L"!
(20°C-25°C); insoluble in hexane; dark stability, TD, =50days (pH
5, room temperature); and soil stability, TD =25days. In insects,
the azadirachtin acts as an antagonist on ecdysone, interrupting
the development of larvae.? Besides, the neem seed oil is used in
traditional medicine as a spermicide, anti-fertility, antibacterial, and
healing substance, and for treating diabetes.’

Discussion

According to the Environmental Protection Agency (EPA), the
formulations based on azadirachtin belong to the toxicological class
EPA 1V. Specifically for Brazil, these formulations were recently
reevaluated by the Brazilian Health Regulatory Agency (ANVISA),*
which currently states the non-restriction of their MRL in neem-based
commercial pesticides.’ Although some researchers have concluded
that the azadirachtin technical grade did not present mutagenic and
teratogenic effects in mammals, other researchers have demonstrated
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an opposite effect, especially regarding its reproductive effects in
mammals, !

Previous work has shown that the oil of 4. indica administered
at 1.2mL/day from the first day after fertilization and during the
whole pregnancy in a group of female Wistar rats influenced fetal
malformation.'> On the other hand, the azadirachtin administered at
1.0mg/day in another group of female Wistar rats in that same study
did not negatively affect fetuses within 17 days after fertilization, a
result probably related to the presence of linoleic acid in the neem
0il."? “Dallaqua et al.!? verified that the neem oil presented a higher
proportion of fatty acids, especially linoleic acid ... The linoleic acid is
a polyunsaturated fatty acid (PUFA) derived from the diet, and dietary
intake influences its availability”.!?

However, neem oil related to dietary intake of PUFAs can increase
fetal malformation in rats.!” Pregnant women have used neem
derivatives as an antidiabetic,'*!* an antibiotic,'® and also to reduce
symptoms of Chagas disease.!” However, until 2012, studies on the
medicinal properties of neem and its side effects were conducted on
non-pregnant animals and reached divergent conclusions.”® A study
on the neem oil performed in 2012 revealed that this substance
had no hypoglycemic effects on non-diabetic female rats, and no
antihyperglycemic effects in diabetic female rats.'® Another study
concluded that the neem leaf extract significantly increased the
activities of caspase-9 and caspase-3 in oocytes collected from animals
treated with this extract, which presented apoptotic morphological
characteristics.® In this study, the neem leaf extract generated ROS, and
the release of cytochrome ¢ from mitochondria led to morphological
changes associated with oocyte apoptosis.®

The alcoholic extract of flowers from A. indica harmed the
ovulation of adult Sprague-Dawley rats, suggesting its viability as a
contraceptive; however, because it may affect fertility, the researchers
recommended further experiments, specifically with primates and
humans.' On the other hand, fetal implantation and development
were not affected.”

Another study evaluated whether dictary intake of azadirachtin
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technical grade at concentrations 100ppm, 500ppm, and 1,000ppm
would influence the reproductive performance of rats Rattus
norvegicus over two generations.” Female rats, fed with azadirachtin
and evaluated by the absence of clinical signs and molecular and
histopathological analyses, showed no signs of toxicity or teratogenic
effects in the F1 and F2 generations.?

The ingestion of extracts of polar and apolar fractions of 4. indica
seeds was tested in female albino rats aiming at the control of rats
severely affecting the Indian agricultural production.' After the tests,
the researchers found a reduction in the normal follicles production.!
Besides, leaf powder of A. indica and leaf powder of A. indica plus
testosterone administered in albino rats for 48days damaged the
Sertoli cells.” Comparisons of neem-treated rats and testosterone-
treated rats, through assessments of ultrastructural changes, indicated
that leaf extracts of A. indica could affect spermatogenesis.'” Another
study also performed on male rats showed that animals ingesting an
aqueous wood-ash extract obtained from neem barks did not increase
their level of testosterone.”® However, the rats showed changes in
spermatozoon concerning morphology, viability, motility, and total
count, which was reduced in direct proportion to the increase in the 4.
indica concentration.'” The authors concluded that spermatogenesis
was affected in the pre-meiotic stage of gametogenesis and that
therefore the neem extract may cause germ cell mutations, before or
during the reproductive period, transmitting these mutations to the
offspring, and making somatic cells susceptible to carcinogenicity or
teratogenicity.'?

Conclusion

We must be cautious when stating that apparently innocuous
substances like the neem extract do not cause deleterious effects
on organisms, including humans. More in-depth studies with neem
ought to be conducted. Regarding the environment, the use of neem
derivatives in field crops may cause ecological imbalance since it is
a non-selective pesticide and thus can reach non-target organisms,
including more than 600 species of insects.?' Finally, it is important
to highlight that indiscriminate use of highly toxic pesticides has led
to severe problems around the globe, including insect resistance and
environmental contamination.
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