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Abstract:

It is a known fact that neem oil has some effect on motility of
sperm. Motility of sperm depends on mitochondrial activity
present in mid-piece of sperm. In the present study, the mito-
chondrial activity of sperm was evaluated after treating semen
with the different quantities of neem oil. The mitochondrial
activity was also evaluated after subjecting the semen samples
for different incubation periods keeping the quantity of semen
as well as that of neem oil same. Tests were done on thirty
normozoospermic semen samples with motile score more than
75%. It was found that as the quantity of neem oil increases,
the mitochondrial activity decreases significantly (P < 0.001).
Similar results were found, when same quantity of neem oil
was treated with same quantity of semen, but incubating for
different time durations. The mitochondrial activity decreases
significantly (P < 0.001) from one minute to twenty minutes.
So, it indicates that as the contact period between neem oil and
semen increases the mitochondrial activity decreases signific-
antly.

Key Words: Normozoospermia, Neem Oil, Sperm Mitochon-
drial Activity

Introduction:
Indigenously available neem oil in its natural form has spermi-
cidal and anti-implantation effect." Two derivatives of neem

Table 1: Incubation period kept constant (n=30)

oil — sodium nimbinate and sodium nimbidinate have been
found to possess weak spermicidal action in vitro.? It was
found that neem oil decreases sperm motility instantly.’ In
view of this, the present study was undertaken to find the ef-
fect of neem oil on sperm mitochondrial activity.

Materials and Methods:

The study was carried out in semen laboratory of Department
of Physiology, Govt. Medical College, Nagpur. Semen sample
of normozoospermic men were obtained after five days of ab-
stinence. After proper liquefaction, at room temperature,
sperm motility was checked. Thirty samples with more than
75% motile spermatozoa were taken for test, while the remain-
ing samples were discarded. Neem oil was procured from
Khadi Gramudhyog shop. Two types of tests were carried
out. In first type of test, the quantity of neem oil was changed
and incubation period was kept constant. [Table 1]

In second type of test, neem oil and semen quantities were
kept constant and they were incubated for different time dura-
tions. [From one min. to twenty mins.] [Table 2]

After incubation (in first case for 5 min. and in second case
from one min. to twenty mins), one drop of solution from re-
spective test tube was drawn and SMAI (Sperm Mitochondrial
Activity Index) was performed.

Test tube no| Quantity of semen (ml) |[Quantity of neem oil (ml) Incubation period (min) SMALI score P value
1 0.1 nil 5 73.32+£3.31
2 0.1 0.1 5 68.52 + 1.61 <0.001
3 0.1 0.2 5 44.18 +£4.69 <0.001
4 0.1 0.3 5 32.07+2.15 <0.001
5 0.1 0.4 5 20.17 +1.97 <0.001
6 0.1 0.5 5 10.98 +£2.09 <0.001

Table 2: Quantity of neem oil kept constant (n=30)

Test tube no| Quantity of semen (ml) |[Quantity of neem oil (ml) Incubation period (min) SMALI score P value
1 0.1 0.1 1 62.23 +2.12 <0.001
2 0.1 0.1 5 51.13+£2.18 <0.001
3 0.1 0.1 10 41.88+£2.84 <0.001
4 0.1 0.1 15 21.92+£2.65 <0.001
5 0.1 0.1 20 13.32+£3.52 <0.001
6 0.1 Nil 20 74.15 + 3.06




SMAI Test*
Method

®  One drop of semen and one drop of Nitrobule Tet-
razolium (NBT) solution was put in a cavity slide.

®  The cavity slide was covered with cover slip.

® It was kept in a Petri dish with moist cotton on the
sides.

® It was incubated at 37° C for 30 minutes.

® It was mix well and a smear was prepared on a pre-
cleaned labeled slide.

® It was allowed it to air dry.

®  Then the slides were fixed in neutral formalin for 2
hours.

®  After 2 hrs slides were wash with distilled water
and allowed to dry.

®  These slides were viewed using oil immersion lens.

®  The extent of NBT precipitate of 100 spermatozoa
as standard, substandard, low, residual and nil were
counted.

®  The percentage under each grade were multiplied
with arbitrary value of 1, 0.7, 0.3, 0.1 and 0 for
standard, substandard, low, residual and nil re-
spectively.

®  The total of all was the sperm mitochondrial activ-
ity index.

Such tests were carried out on 30 normozoospermic subjects
in Dept. of Physiology, Govt Medical College, Nagpur. Stast-
ical analysis was done by Student’s t test.

Results:

In the first test, where incubation time was kept constant (5
min), it was seen that test tube with nil concentration of neem
oil had 73.32 +3.31 sperm mitochondrial activity index. As
the concentration of neem oil was increased from 0.1 ml to 0.5
ml, the significant results were obtained for SMAI.[Table 1] In
first test tube with 0.1 ml concentration of neem oil, SMAI
score was 68.52 + 1.61.It was highly significant when
compared with test tube having no neem oil (test tube no. 1) (P
< 0.001). Similarly, as the concentration of neem oil was
increased in other test tubes, it showed a significantly
decreased SMAI score as compared to test tube no. 1 (P <
0.001).

When concentration of neem oil was kept constant and incuba-
tion time was varied from 1 to 20 mins, it showed the follow-
ing result.[Table 2] In test tube no. 6 (with no neem oil) the
SMALI score was 74.15 + 3.06. This shows that there was no
obvious change in SMALI score after 20 mins of incubation. In
test tube no. 1 to 5, SMAI score started decreasing signific-
antly when incubation period was increased. When incubation
period was 20 mins SMAI score was 13.32 £+ 3.52 (neem oil
conc 0.1 ml). When these results were compared with test tube
no. 6 they were found to be statistically highly significant (P <
0.001). This shows that neem oil decreases the SMAI scores
significantly with increasing incubation periods.

Discussion:

It is reported that neem oil has spermicidal effect and it re-
duces the motility of sperms.”® Also, it increases the uterine
contractions as reported by Mitra’, after application to Guinea
pig uterus. Again, the suppression of ovulation by Azadiractin
(a component of neem oil) is reported by Renbold & Sieber in
locusts.'

The present study is mainly concerned with motility of sperm.
Motility of sperm depends on flagella. It is reported that neem

oil has anti flagellal action.'" Flagellal motility is due to mito-
chondrial activity in mid-piece of sperm. In the present study
mitochondrial activity was measured after treating the semen
with neem oil. It shows that with increase in quantity of neem
oil, the mitochondria of sperm are affected more, thus affect-
ing the sperm motility adversely. (Table 1).

When same quantities of semen and neem oil were incubated
for different time durations it was found that the sperm mito-
chondrial activity decreased significantly as the incubation
period increased. SMAI score was 74.15 + 3.06 in sample
without neem oil, while it was 13.32 + 3.52 in sample with
same quantity of neem oil when incubated at 37° C for 20 min
(Table 4). This indicates that there is reduced motility of
sperm after reacting with neem oil for 20 min. The neem oil is
possibly acting upon the enzymes in mitochondria that are re-
sponsible for production of ATP. Thus the depletion of ATP is
resulting in reduction of sperm motility.

Conclusions:

The above study is helpful in showing that neem oil is a potent
agent having adverse action on mitochondria and thus redu-
cing sperm motility. Spermicidal action of neem oil was also
reported by K C Sinha et al."*”"* Abundant availability of
neem oil can make it a favourable agent of contraception in In-
dia. It can be an agent in non hormonal pre and post coital
contraceptive. Further studies are needed.
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