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Abstract : Apoptosis of Purkinje cells of the cerebellum of mice can be used as an indicator of 

disruption to the cerebellum in the delivery of methanol extract of bitter-melon seeds 

(Momordica charantia) and DMPA. Experimental method used to determine the differences 

that occur in each of the control group and duration of administration methanol extract of 
bitter melon seeds and DMPA. The control group was divided to K0, K1, and K2 with 

duration time 0, 4, and 8 weeks respectively. The treatment group consisted of (P0) bitter 

melon seeds 0 week were given orally and intramuscular DMPA (@ 6 hours), (P1) bitter 
melon seeds and DMPA (@ 4 weeks), (P2) bitter melon seeds and DMPA (@ 8 weeks). Each 

group consisted of 5 mice so that the total of male mice is 30 individuals. Doses of methanol 

extract of bitter melon seeds is 5mg/10g body weight of mice were given orally)
1
. While 

DMPA dose of 0.175 mg/mouse were administered intramuscularly
2
. The results showed no 

significant difference (p>0.05) between control and treatment at 0, 4, and 8 weeks on cell 

apoptosis of purkinje of mice cerebellum. It was concluded that the administration of the 

methanol extract of bitter melon seeds and DMPA secure the histology of the cerebellum in 
mice. 
 

Introduction 

Administration of male contraception has proved no better efficacy with combined contraceptives. 

Provision of methanol extract of bitter melon seed (Momordica charantia) combined with DMPA has hope in 
reducing the quality and quantity of sperm without reducing libido in men as well as safe in aplication

2
. 

Activities bitter melon seeds and DMPA work in organ testis, pituitary and hypothalamus. There is a report that 

stated that the reproductive activity associated with the activity of the hypothalamus and also cerebellum
3
. In 

Purkinje cells in the cerebellum there which is great with lots of dendrites of neurons found in the cortex and 

cerebellum as well as play an important role in controlling movement motor
4,5,6

. 

Purkinje cell apoptosis was observed to be very important when the further development of research 
and DMPA combination with bitter melon seeds as a contraceptive. Apoptosis is programmed cell death and 

can be induced by the materials supplied redundantly via molecular mechanism
2,6,7,9–13

. 

Cell apoptosis involves various stages of molecular processes such as caspase cascade such as caspase 

3, 6, 7, 8, 9, and 10
14,15

. Apoptosis consists of the intrinsic pathway and the extrinsic pathway. The intrinsic 

pathway involves the mitochondria such as the release of cytochrome pathway of the mitochondrial membrane. 
Extrinsic pathway involves the mitochondria as a molecular pathway in addition to activation of the caspase 3, 
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6, 7, 8, and 10

16,15,6
. In addition it also involves apoptosis signal molecules that pro- and anti apoptosis

9,11,12
. 

Pro-apoptotic molecule is bax19, bad, bid, cytochrome c and anti-apoptosis such as Bcl-2 and p53
14,15,6,20–22

.   

Material and Methods 

a. Animal experiment 

Male mice (Mus musculus) strain DDW, healthy, fertile and age 8-11 weeks with body weigh 25-30 g, 

healthy, fertile (ever given birth one) as many as 50 individuals. Mice of Animal Disease Investigation Center 

of Sumatra Utara, Medan and divided into treatment and control groups. Mice were fed and watered adlibitum, 

clean cages and arranged 12 hours light - 12 hours dark. Treatment of mice according to the code of conduct of 
experimental animals (Ethical clearance) of Ethics Committee of Animal Research - USU

23
. 

b. Sampling of Cerebellum 

Mice were maintained and treated according to study design at 0 week (6 hours on the first day), week 

4
th
 and week 8

th
, and then sacrificed using ether to take their brains. Cerebellum that have been removed from 

the skull was then fixed in 10% formalin buffer solution over night
24

.  

c. Cerebellum tissue preparation and analysis 

Brains were prepared using paraffin and staining Haematoxylin Eosin
2
. Brain sections were fixed after 

then washed in alcohol-rise began alcohol concentration of 30%, 40%, 50%, 60%, 70%, 80%, 90%, 96% up to 

100% alcohol. Then the brains of mice inserted in xylol over night. Paraffin embedding or infiltration into the 
brain is processed in the incubator with a temperature of 58-65

o
C and block creation. Specimen (paraffin block 

containing the brain) was then sliced with a rotary microtom with thick 5μm, pasted on the glass objects and 

stained with Haematoxylin Eosin
24

.  

b. Assessment of DNA fragmentation (Immuno HistoChemistry - TUNEL assay) of Purkinje cells in 

mice 

Samples taken from the cerebellum in mice by autopsy, then fixed in Bouin, the end fixation included 

in paraffin and then cut with a microtome to a thickness of 5 μm. Fixative significantly improve the specificity 
and sensitivity of in situ 3'-end labeling apoptotic DNA fragmentation (TUNEL = terminal deoxynucleotidyl 

transferase-mediated deoxy-UTP nick end labeling) while maintaining morphology in storage
8
. 

Assessment using the proposed method Leake et al.
25

, such as the score indicated in Table 1 below. At 
least 100 cells were counted for each sample with a light microscope and a magnification of 100x. 

Table 1. Scoring system used. 

Score for proportion staining 
Score for staining 

intensity 
Scores result of the addition  

0 = No nuclear staining 0 = No staining 0    = no treatment response 

1 = <1% nuclei staining 1 = Weak staining 2-3 = small treatment response (20%) 

2 = 1–10% nuclei staining 2 = Moderate staining 4-6 = middle treatment response (50%) 

3 = 11–33% nuclei staining 3 = Strong staining 7-8 = good treatment response (75%) 

4 = 34–66% nuclei staining   

5 = 67–100% nuclei staining   

Note: Adding the two scores together gives a maximum score of 8.
25

. 

c. Data Analysis  

Data collected and analyzed by Anova level of 5% is in bootstrap with SPSS 23. 
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Results and Discussion 

 Based on research conducted on administration of seed extract of bitter melon and DMPA showed 

some parameters such as the number of apoptotic Purkinje cells of the cerebellum in mice (Table 1 and Figure 
1), histological structure of Purkinje cells (Figure 2) and immunohistochemistry (Figure 3). 

Table 1. Mean and standard deviation of apoptosis cell of cerebellum (%) 

Treatment Mean ± SD P value 

K0 3.33 ± 1.26 p>0.05 

P0 4.50 ± 1.29  

K1 3.00 ± 0.82  

P1 3.50 ± 1.29  

K2 2.00 ± 0.82  

P2 2.75 ± 0.96  

Note: K0 = control of 0 weeks (± 6 hours), P0 = Treatment of the methanol extract of bitter melon and DMPA 
of 0 weeks (± 6 hours), K1 = Control of 4 weeks, P1 = Treatment of the methanol extract of bitter melon and 

DMPA of 4 weeks, K2 = Control of 8 weeks, P2 = treatment of the methanol extract of bitter melon and DMPA 

of 8 weeks. 

Administration of seed methanol extract of bitter melon and DMPA to rat during 8 weeks can cause 

decreased fertility
2,8

 and mice and has no significant effect (p<0.05) for death (apoptosis) Purkinje cells of the 

cerebellum in mice (Table 1). Although steroids are derived from the methanol extract of bitter melon seeds and 
DMPA may affect the activity of nerve cells signal transduction or cerebellum mice, but in this study does not 

provide negative effect on the function (Figure 1) and the structure (Figure 2 and 3). In Table 1, it is clear from 

the data view that the Purkinje cell apoptosis in all the control and treatment that is below 20%. This indicates 
that the seed extract of bitter melon and DMPA influence on developments of Purkinje cells become better. 

Possible dose of bitter melon seeds and DMPA are still within safe limits. Thus giving effect to support the 

development of Purkinje cells of the cerebellum. According of Peper et al.
26

, progesterone acts to increase 

Purkinje cell dendrite length by binding with its receptor and presumably changing gene expression.                     

  

 

 

 

 

 

 

 

Figure 1. Error Bar of expression of cerebellum cell apoptosis of male mice  (%) (mean±SD).  

Pada kondisi fisiologis, antioksidan intraseluler akan mengkonversi radikal bebas menjadi senyawa 
yang tidak berbahaya bagi sel sehingga dapat melindungi sel dari kerusakan yang diinduksi oleh radikal 

bebas
29

. Hippocampus dan cerebellum merupakan bagian otak yang paling rentan terhadap kerusakan oleh stres 

oksidatif karena bagian tersebut memiliki aktivitas antioksidan yang rendah
30

. Kegagalan mekanisme proteksi 
antioksidan akibat produksi berlebihan dari radikal bebas dan penurunan aktivitas enzim scavenger 

menyebabkan peroksidasi lipid yang berujung pada kerusakan atau kematian sel
18

.  
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Bitter melon seeds also contain flavonoids and polyphenols that are antioxidant
1,27

 so as to prevent 
damage to the Purkinje cells of the mouse cerebellum

10,15,16
. In physiological conditions, will convert the 

intracellular antioxidant free radical into compounds which are harmless to the cell so it can protect of the cells 

from damage induced by radicals bebas
29

. Hippocampus and cerebellum part of the brain most vulnerable to 
damage by oxidative stress because that section has low activity of antioxidant

30
. Failure mechanisms of 

antioxidant protection due to excessive production of free radical and decrease of scavenger enzyme activity 

and lipid peroxidation causes that led to the damage or cell death (apoptosis)
18

. 

   

 

 

 

 

 

 

 

 

Figure 2. Histological Purkinje cells of the cerebellum (A) magnification of 100x and (B) magnification of 

1000x (HE), yellow arrow = Purkunje cell of apoptosis, red arrow = Purkunje cell of normal, GL = 

Granule Layer, PL = Purkinje cell, ML = Molecular Cell , ─ = 100 μm 

 

 

 

 

 

 

 

 

 

Figure 3. Histological apoptosis Purkinje cells of the cerebellum (A) magnification 100x and (B) 1000x 

magnification (TUNEL assay), yellow arrow = Purkunje cell of apoptosis, white arrow = Purkunje cell of 

normal, GL = Granule Layer, PL = Purkinje cell, ML = Molecular cell, ─ = 100 μm 
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