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ABSTRACT

Background : Mosquito coils contain substances such as allethrin, transflurin, pralethrin, cypenothrin
and esbiothrin. Alletrin inhalation will pass into the bloodstream. In the liver, the detoxification occurs
and produces metabolites that play a role as free radicals. Beets contain betanin, one of the betalalain
groups with functions to binding free radicals in the body system. Objective : To investigate the effect
beets on spermatozoa motility of wistar rats exposed by mosquito coils. Methods : In this study used
post test only control group design. The number of samples was 20 male wistar rats divided into 4
groups. The Control Group (K-) is a group was given standard feed. The Control Group (K+) is only
given exposed to mosquito coils. The P1 group was exposed to to mosquito coils and given 8 ml of
beet juice. Group P2 was exposed to to mosquito coils and given 16 ml beet juice. The treatment were
done for 56 days. Result : The mean value of motility of spermatozoa are group K (-) = 50; group K
(+) = 10; group P1 = 29; group P2 = 46. Oneway Anova test showed significant differences in sperm
motility in all groups. Post Hoc test showed significant difference between group K (+) with K (-) (p
= <0,001), group K (+) with P1 (p = 0.005), group K (+) with P2 (p = <0,001). Conclusion : Beet
juice can affect the spermatozoa motility of wistar rats exposed by mosquito coils.
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INTRODUCTION (16.9%), mosquito spray (12.2%), and

Infertility defined as a failure to
achieve pregnancy, after 12 months or more
of regular unprotected sexual intercourse.’
The average prevalence of infertility in
developed countries are 3.5-16.7% and in
developing countries are at 6.9- 9.3%.
Infertility in men amounts to 20-40% while
in women amounts to 30-55%. Combined,
those factors are 35% and unknown causes
are 5-15%.

Mosquitoes are insects in which can
cause various diseases in which can lead to
death. Mosquito are carries (vector) of
disease such as malaria, filariasis, Dengue
Hemorrhagic Fever (DHF) and other disease.
Based on the 2013 RISKESDAS, in amount
48% households in Indonesia choose
mosquito coils as an effort to prevent
mosquito bites in the house, followed by the
use of mosquito nets (25.9%), repellent

ventilation closure by gauze (8%).>

Most mosquito coils in Indonesia
contain active ingredients such as allethrin,
transflurin,  pralethrin,  cypenothrin  or
esbiothrin, which are derived from
pyrethroid.* Inhaled allethrin will enter the
bloodstream, go to the liver, detoxify, and
produce metabolites that act as free radicals.
Then, those free radicals will re-enter the
blood circulation and go to the entire body,
including the testes.’

Beet (Beta vulgaris) is known to be
rich of useful ingredients that are beneficial
to the body. They include vitamins A, B1,
B2, B3, B5, B6, Folate, Vitamin C, Calcium,
Iron, and Magnesium. It also contains
betanin  betaxanthin,  betasianin, and
flavonoids which are families of betalain.
The betanin is an antioxidant that acts as the
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most effective inhibitor to reactions that can
cause damage to DNA.%’

METHOD

This  research  implemented an
experimental research design with a post test
only control group design. The samples were
male wistar rats (Rattus novergicus). The
sample size was based on the provision of the
World Health Organization (WHOQO) with a
minimum number of samples amounting to 5
experimental animals per group.

This study used four groups of rats;
one group which was given food and drink
for 56 days that was not given treatment (K (-
)), one group that was exposed to mosquito
coils for 8 hours per day for 56 days (K (+)),
one group that was given exposure to
mosquito coils for 8 hours per day for 56
days and was given beet juice at a dose of 8
mg/day (P1), one group that was given
exposure to mosquito coils for 8 hours per
day for 56 days and was given beet juice with
a dose of 16 mg/day (P2). The assessment
was done by dissection where 2 cm of cauda
epididymis was taken, placed on a petri dish,
given a physiological NaCl solution, then
performed a massage using a spatula on 2 cm
cauda epididymis to get the sperm cells

needed, and then stirred to be homogeneous
to facilitate examination. Sperm cells that
had come out of the epididymis were taken
using a pipette and then placed in an obect
glass. The cells were then observed under a
microscope at 100x magnification using three
fields of view. The notes taken were the
percentage of spermatozoa that move straight
(progressive), move in place (nhon-
progressive), and do not move (immotile),
then they were record on the observation
sheet.

The data obtained from those four
groups were processed using a computer
program. A normality test was done using the
Shapiro-Wilks test because the number of
samples was <50. The data distribution was
normal so that the parametric test was carried
out with the One Way Anova test and
continued with Post-Hoc Least Significant
Differences (LSD). The Differences were
considered significant if the p value <0.05.

RESULT

This research was conducted at
Semarang State University (UNNES) for 56
days. The following results were obtained:

Table 1. Descriptive Analysis and Standard Deviation of Spermatozoa Motility in each group

Groups N Progresif/SD Non-Progresif/SD Imotil/SD
K(-) 5 50,00/11,06 32,00/3,80 18,00/7,67
K (+) 5 10,00/11,06 24,67/6,91 65,33/12,83

P1 5 29,33/7,23 42,00/3,80 28,67/5,58
P2 5 46,67/7,82 30,00/8,50 23,33/7,45

Based on table 1 above, it can be seen
that the average percentage of spermatozoa
moving straight shows the highest is from K
(-) group (50.00) and the lowest is K (+)
group (10.00). For the percentage of
spermatozoa that move in place, the table

shows that the highest is P1 group (42.00)
and the lowest is K (+) group (24.67). As for
the percentage of immobile spermatozoa, it is
shown that the K (+) group has the highest
average (65.33) and the K group (-) has the
lowest percentage of immunity (18.00).

209



DIPONEGORO MEDICAL JOURNAL

(Jurnal Kedokteran Diponegoro)

Online : http://ejournal3.undip.ac.id/index.php/medico
E-ISSN : 2540-8844

Volume 9, Nomor 2, Maret 2020

Waulan Widiasmaran, RR Mahayu Dewi Ariani,
Farmaditya Eka Putra, Donna Hermawati

Table 2. The Normality Test Result of Spermatozoa Motility

Kelompok N p*
Progresif Non-Progresif Imotil
K@) 5 0,394 0,815 0,685
K (+) 5 0,394 0,753 0,083
Pl 5 0,747 0,815 0,314
P2 5 0,103 0,537 1,000
Then, homogeneity test was done
using the Levene test to find out whether the
groups had the same variants or not.
Table 3. The Homogeneity Test Result of Spermatozoa Motility
p*
Uji Varian Progresif Non-Progresif Imotil
Levene 0,730 0,503 0,589
Based on the homogeneity test above, Therefore, all groups are considered
it is shown that p value> 0.05, which means homogeneous.
that all groups have the same variant.
Table 4. The One Way Anova Test Result of Spermatozoa Motility
p*
Kelompok Progresif Non-Progresif Imotil
K (-)
K (+) 0,001 0,003 0,001
P1
P2

The One Way Anova test result is p
<0.05, which means that there are significant
differences between those five groups. Then,
the Post Hoc test was carried out to find out
significant difference between each group.

Table 5. The Post Hoc LSD Test Result of
Spermatozoa Motility
Progressive Category

p*
P1 P2 K ()
K(+) 0,005% <0,001*  <0,001*
P1 0,010% 0,003*
P2 0,585

The result of the progressive Post
Hoc table above shows that there are
significant differences in K (+) with P1 (p =
0.005), K (+) with P2 (p = <0.001), K (-)
with K (+) (p = < 0.001), P1 with P2 (p =
0.010) and groups P1 and K (-) (p = 0.003).
While in the other groups, there is no
significant differences.

Non-Progressive Category

p*
P1 P2 K()
K(+) <0001* 0,186 0,075
P1 0,007*  0,020*
P2 0,611
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The non-progressive Post Hoc table
above shows that there are significant
differences in K (+) with P1 (p = <0.001), P1
with P2 (p = 0.007) and P1 with K (-) (p =
0.020). While in the other groups, there is no
significant difference.

Immotile Category

p*
P1 P2 K ()
K(+) <0,001* <0,001*  <0,001*
P1 0,352 0,073
P2 0,353

The immotile Post Hoc table above
shows that there are significant differences in
K (+) with P1 (p = <0.001), K (+) with P2 (p
= <0.001), and K (+) and K (-) (p = <0.001),
While in the other groups, there is no
significant differences.

DISCUSSION

The result of Post-Hoc LSD test
shows that there is a significant difference in
the percentage of spermatozoa motility in the
K (-) group compared to the K (+) group (p =
<0.001). These results support previous
research conducted by Faisal Yusuf et al
(2018) which states that allethrin contained
in mosquito coils can reduce motility,

number, viability and morphological
abnormalities of spermatozoa.?
The  spermatozoa  motility  of

mosquito coil-exposed male wistar rats that
were given beet treatment has higher
percentage compared to those with no
treatment. This can be seen from the average
treatment group which was exposed to
mosquito coils and given beets i.e. P1 and P2
had an increase compared to K (+).

In the assessment of immotile
spermatozoa motility, it is also found that
there are significant differences between the
groups given exposure to mosquito coils and

given different doses of beets. Specifically, it
is found that a dose of 8 ml gave a difference
that showed the protective effect of beets
with their anti-oxidant content. There are
several research that support this research,
one of which is a research conducted by
Clifford et al (2015) about the benefits of
beet fruit supplementation for health that
shows one of the beet supplementation is
beneficial as an anti-oxidant.®

An existing limitation in this research
is that the spermatozoa motility of wistar rats
cannot be examined before the treatment, so
it cannot be compared with motility after
treatment is conducted.

CONCLUSION AND SUGGESTION
Conclusion

Beet juice can affect the spermatozoa
motility of wistar rats exposed by mosquito
coils..
Suggestion

Further research is needed to
investigate the effects of beet juice intake
towards the spermatozoa motility of wistar
rats with various types of mosquito repellent.

DAFTAR PUSTAKA

1. World Health Organization. Infertility
definitions and Terminology. 2016;
Available from:

https://www.who.int/reproductivehealth/to
pics/infertility/definitions/en/

2. Zahra Masoumi S, Parsa P, Darvish N,
Mokhtari S, Yavangi M, Roshanaei G. An
epidemiologic survey on the causes of
infertility in patients referred to infertility
center in Fatemieh Hospital in Hamadan.
Iran J Reprod Med 2015;13(8):513-516.
Available from:
https://www.ncbi.nlm.nih.gov/pmc/article
s/IPMC4637117/

3. Badan Penelitian dan Pengembangan
Kesehatan. Riset Kesehatan Dasar. 2013;

4. Christijanti W, Utami NR, Iswara arya.
Efek Pemberian Antioksidan Vitamin C
dan E terhadap Kualitas Spermatozoa

211



DIPONEGORO MEDICAL JOURNAL

(Jurnal Kedokteran Diponegoro)

Online : http://ejournal3.undip.ac.id/index.php/medico
E-ISSN : 2540-8844

Volume 9, Nomor 2, Maret 2020

X

AW \
Sty
Y 2,
sy
-t - > 2
oS -
v -

semnppns (19 15

Waulan Widiasmaran, RR Mahayu Dewi Ariani,
Farmaditya Eka Putra, Donna Hermawati

Tikus Putih Terpapar Allethrin. 2007;18-
26.

5. Ogg CL, Hygnstrom JR, Bauer EC,
Hansen PJ. Managing the Risk of
Pesticide Poisoning and Undeterstanding
the Signs and Symptoms. Univ Nebraska
Lincoln. 2012;(October).

6. Clifford T, Howatson G, West DJ,
Stevenson EJ. The potential benefits of
red beetroot supplementation in health and
disease. Nutrients. 2015;7(4):2801-22.

7. Kim G-O, Byeon S-H, Lee NH, Cho J,
Bing SJ, Jee Y, et al. Beetroot ( Beta
vulgaris ) rescues mice from y-ray
irradiation by accelerating hematopoiesis
and curtailing immunosuppression
Pharm Biol [Internet]. 2016;55(1):306-16.

Available from:
http://dx.doi.org/10.1080/13880209.2016.
1237976

8. Yusuf F, Yudiwati R, Aswin RH. The
Effect of Antioxidant Vitamin C and E
Administration on Spermatozoa Quality of
White Rat ( Rattus Norvegicus ) Strain
Wistar Male Against Allethrin Exposure.
2018;01(02):113-9.

212



