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A b s t r a c t 

S. oleosa belongs to the Sapindaceae family and has phytochemicals 
phenolic acid so that it has enormous benefits in the process 
antioxidant. The presence of antioxidant activity in cells can affect the 
defense of the cell protein membrane, so that the ability of cells to 
perform division is optimal. In vitro this is mostly done by adding 
hormones to cell culture media or natural compounds to increase cell 
proliferation. Every population of cell that has undergone division during 
the proliferation process to confluent is an indication that the cell is 
aging. This study was an experimental study was designed using a 
completely randomized design (CRD) with 5 treatments and 5 
replications as follows: K0: granulose cells and culture media without 
treatment (0 µl), P1: granulose cells and culture media with 1% kesambi 
leaf extract. (30 µl), P2: granulose cells and culture media given kesambi 
leaf extract 1.5% (45 µl), P3: granulose cells and culture media given 
kesambi leaf extract 2% (60 µl) and P4: granulosa cells and the culture 
media was given 2.5% (75 µl) to the leaves extract., the characteristics of 
goat ovarian granulosa cells by giving kesambi (Scheichera oleosa) leaf 
extract at different passages were at the level of confluence showing the 
highest value in passage I, namely treatment P1. Meanwhile, the level of 
viability shows the highest value in section I, namely the P4 treatment. 

1. INTRODUCTION 

S. oleosa is a tropical forest tree plant of 
the Sapindaceae family, which is spread in 
South and Southeast Asia (Cambodia, India, 
Indonesia, Myanmar, Sri Lanka, Thailand and 

Vietnam (CABI, 2020) (Anuragi & Mishra, 2017). 
Kesambi plant is also known by the name of 
the area: kasambi (Sunda); kesambi, kusambi, 
sambi (Java and Bali); kasambhi (Madura); 
kusambi, usapi (East Timor); kasembi, kahembi 
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(Sumba); Kehabe (Sawu); kabahi (Solor); 
kalabai (Alor); kule, ule (Rote); bado 
(Makassar); ading (Bugis) (Panche et al., 2016). 

S. oleosa has low tannin content, making it 
good for animal feed. However, it has very 
important phytochemical elements, including 
terpenoids, falvonoid, phenolic acid, betulin, 
betulin acid and others, so that it has 
enormous benefits in the process of 
antimicrobial, antioxidant, anti-cancer and can 
be used for biodiesel production (Anuragi and 
Mishra, 2017). 

Several studies have shown that plants 
containing phenols also have antioxidant 
properties. Polyphenols derived from natural 
materials have simple structures such as 
phenolic acids, phenylpropanoids, and others. 
One of the potential abilities of kesambi as an 
antioxidant is due to its phenolic compounds. 
Fenolic acid as a terapheutic antioxidant agent 
contributes to reducing free radicals, reducing 
exposure to harmful metals, and influencing 
cell signaling pathways and gene expression 
(Bhatia et al., 2013). 

One of the characteristics of cells that have 
good growth is that they can maintain their 
protein membrane. The presence of 
antioxidant activity in cells can affect the 
defense of the cell protein membrane (Waseh, 
2016).The granulosa cells in the ovaries have an 
important role for reproduction. Because 
granulosa cells have a function as a provider of 
nutrition for oocyte growth. If the available 
nutrients from granulosa cells are in sufficient 
numbers, then the oocyte or ovum will grow 
well. So that the process of maturation or 
maturation of the ovum will be good too 
(Waseh, 2016). 

In vitro this is mostly done by adding 
hormones to cell culture media or natural 
compounds to increase cell proliferation. 
Several studies have shown that the presence 
of antioxidant activity in dragon scales has an 
effect on the maturity level of goat ovary 
follicles (Hati, 2016). 

The addition of Growth Factor Hormone 
(GFH) can also increase cell proliferation. The 
use of GFH derived from stem cells still 

contains controversy in several countries, so it 
is necessary to have an alternative Growth 
Factor derived from plants that has the 
potential to be a Growth Factor. The process 
of adding Growth Factor will affect cell 
proliferation in the in vitro culture process 
(Arundina & Suardita, 2014). 

In the in vitro culture process, cells 
originating from tissues or organs that have 
been mechanically or enzymatically broken 
down become cell suspensions which are 
cultured and develop into a single layer of 
tissue (monolayer) on a hard surface such as a 
flask and can be renewed through subculture. 
(passages) in order to obtain sustainable cells 
(cell line)(Sumiati et al., 2009). The cell culture 
passage process is important for the cell 
culture laboratory. Every cell population that 
has undergone division during the proliferation 
process to confluent is an indication that the 
cell is aging (Kwist et al., 2016). Therefore, this 
study aims to determine the characteristics of 
goat ovarian granulosa cells by giving kesambi 
leaf extract at different levels of passage. So 
the hope is that by giving the extract, cells that 
have resistance will be produced, so that 
sustainable cells are formed. 

 
2. MATERIALS AND METHODS 

 
Tools and Materials 

The tools used in this research include: 
Laminar Air Flow (LAF) (Labtech) analytical 
scales (Sartorius), CO2 incubator 5% (Thermo 
Scientific), oven (Thermo Scientific), autoclav 
(Labtech), inverted microscope (Nikon), 
Countess Cell (Invitrogen Thermo Fisher 
Scientific), Tissue Culture Dish 30 mm (Iwaki), 
centrifuge (Biofuge Thermo Scientific), bottle 
screw cap, erlenmeyer, 50 mL beaker glass, 
petri dish, surgical scissors, tweezers, 10 cc 
syringe, aluminum foil, 15 mL centrifuge tube, 
0.20 µm filter membrane, bunsen, blue tip, 
yellow tip, 20-200 µl micropipette , 100-1000 µl, 
hand gloves, masks, label paper and tissue. 

The materials used in this study included: 
goat ovary obtained from the Malang 
Breadfruit Slaughterhouse, TCM 199 media, 
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aquades, Physiological NaCl (0.9%), 70% 
alcohol, penicillin, streptomycin, NaHCO3, 
hepes. , deionized water (DI), Fetal Bovine 
Serum (FBS) and typol 

 
Kesambi Leaf Extraction 

The extraction stage was carried out using 
the maceration method, namely by soaking 
100 g of simplicia kesambi (Schleichera oleosa) 
with 96% methanol 100 ml (1: 5) for 2 x 24 
hours. After 2 x 24 hours the immersion is 
filtered using filter paper, then evaporation is 
carried out using a Rotary Evaporator. If the 
resulting extract is in the form of a paste, the 
extract is ready for use. 

 
Making Media Stock TCM 199  

Weighed 1.35 grams of TCM, 0.37, 0.37 
grams of NaHCO3, 0.006 grams of penicillin, 
0.01 grams of streptomycin and 0.23 grams of 
liver. All of these materials were dissolved with 
100 ml of sterile deionized water (DI), then 
homogenized using a magnetic stirrer and 
filtered with 0.22µm millipore membrane. Then 
put it in a screw cap bottle and stored at 40 C. 
The media stock is ready for use. 

 
Granulose Cell Culture 

In the laboratory, the collected ovaries 
were transferred into a collection bottle 
containing 100 ml NaCl, 0.006 gr pinicillin and 
0.01 g streptomycin which had been prepared 
in a waterbath at a temperature of 370 C. 
Under sterile conditions, follicular fluid was 
aspirated to obtain granulosa cells using a 10 
ml disposable syringe and a 21 G. needle. 
Placed the aspiration results in a centrifuge 
tube. Added 2 ml TCM 199 0%. Centrifuged at 
1000 rpm for 5 minutes. The supernatant was 
removed and 2 ml TCM 199 5% was added. 
Centrifuged at 1000 rpm for 5 minutes. The 
supernatant was removed and 2 ml TCM 199 
10% was added again. Centrifuged at 1000 rpm 
for 5 minutes. The supernatant was removed 
and 100 µm of granulosa cell pellets were 
taken. 

 

Passage of Granulosa Cell Culture 
Cell proliferation observations were carried 

out to determine the growth of granulosa cells 
before and after dficulture. Granulosa cell 
proliferation was observed based on the level 
of cell attachment to the substrate and cell 
expansion using an inverted microscope. After 
the cells grow and develop to reach a 
confluence above 50%, passages are 
immediately carried out to obtain a more 
stable tissue growth as a monolayer. 

Granulosa cells that have filled the bottom 
of the plate (confluent) are pasaged using the 
trypsination process. The explants were taken 
from the dish, then the culture medium was 
discarded and the cells were rinsed using PBS, 
then 500 µl of 0.25% trypsin was added and left 
for a few minutes. Cells undergoing the 
trypsination process will be separated from 
each other which is marked by their rounded 
shape. The process of releasing cells from the 
bottom of the plate is done by shaking the 
plate. Tripsination is terminated after the cells 
are released from the bottom of the plate by 
adding culture medium. The granulosa cell 
suspension was collected using a 15 ml 
centrifugation tube. Cell samples from the 
suspension were counted using Automatic 
Counter Cell. 10 µl of cell samples were taken, 
then mixed with 10 µl of trypan blue and 
dropped into the chamber as much as 10 µl. 
The number of cells will be counted on the 
tool, so that the level of viability of the cells 
can be determined. Cell passages were carried 
out 3 times 

 
3. RESULTS 

 
Confluence Level of Goat Ovarian Granulosa 
Cells by Giving Kesambi Leaf Extract 
(Scheichera oleosa) at Different Passage 
Levels 

The level of confluence of goat ovarian 
granulosa cells in this study can be seen 
through the attachment to the substrate and 
cell expansion. Based on the observations, 
giving kesambi leaf extract with different 
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doses responded to different confluences in 
goat ovarian granulosa cells in each passage. 
Observations were made on the 7th day after 
planting with different treatments, namely:K 
(0%): TCM-199 2700 µl media + FBS 300 µl, P1 
(1%): TCM-199 2670 µl media + FBS 300 µl + 
kesambi leaf extract 30 µl, P2 (1.5%): TCM 
media -199 2655 µl + FBS 300 µl + 45 µl of 
kesambi leaf extract, P3 (2%): TCM-199 2640 µl 

media + FBS 300 µl + 60 µl of kesambi leaf 
extract and P4 (2.5%): TCM-199 media 2625 µl + 
FBS 300 µl + 75 µl of kesambi leaf extract. The 
results of this treatment of granulosa cells 
undergo proliferation and expansion to form a 
confluent level in each passage according to 
the treatment given. This can be seen in the 
following image. 

Based on Figure 4.1 it can be seen that There are differences in the level of confluence in each 
treatment of kesambi leaf extract (Scheichera oleosa) at different levels of passage, namely passage 
I, passage II and passage III. the difference is indicate with the protrusion - protruding cells that are 
formed. The expansion (expansion) of the cell indicates that the cell has undergone a lot of 
proliferation, thus forming expansion and experiencing a high degree of confluence. 
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Figure 4.1 Confluence level of goat ovarian granulosa cells by administering kesambi leaf extract (Scheichera 

oleosa) in different passages. (K) Granulosa cell culture without giving kesambi leaf extract (control) 
at the levels of passages I, II and III, (P1) Granulosa cell culture with 1% of kesambi leaf extract at the 
levels of passages I, II and III, (P2) Cell culture granulosa by giving kesambi leaf extract 1.5% at the 
levels of passages I, II and III, (P3) Granulose cell culture by giving 2% kesambi leaf extract at the 
levels of passages I, II and III and (P4) Culture of granulosa cells by giving the extract kesambi leaves 
2.5% at passages I, II and III. The arrows indicate cells that have undergone expansion. The image was 
observed using a Nikon Ti-U Inverted Microscope with a magnification of 10 x 20 

 
Confluence level of goat ovary granulosa cells by giving kesambi leaf extract (Scheichera oleosa) 

can be seen in the following table 
 

Table 1. Level of confluence of goat ovarian granulosa cells by giving kesambi leaf extract 
(Scheichera oleosa) at different levels of passage 

Dose Treatment Passage ± SD 

I II III 

K (0%) 0 µl 19.01 ± 1.24a 0.49 ± 0.24a 2.16 ± 0.61a 

P1 (1%) 30 µl 19.87 ± 1.56a 2.83 ± 2.09b 1.14 ± 0.54a 

P2 (1.5%) 45 µl 19.60 ± 2.28a 2.64 ± 2.80b 0.75 ± 0.17b 

P3 (2%) 60 µl 18.97 ± 1.60b 2.44 ± 2.76b 0.73 ± 0.33b 

P4 (2.5%) 75 µl 18.83 ± 2.64b 0.80 ± 0.38a 0.73 ± 0.06b 
Different notation letters in the same column indicate significantly different (p <0.05) 

 
Level of Viability of Goat Ovarian Granulosa Cells by Giving Kesambi (Scheichera oleosa) Leaf 
Extract at Different Pasase Levels 

Observation of the level of viability of goat ovarian granulosa cells by administering kesambi leaf 
extract (Scheichera oleosa) at different levels of passage in this study aims to determine the level of 
viability of cells after giving kesambi leaf extract on culture media. This can be seen in the table 
below. 
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Table 2. The level of viability of goat ovary granulosa cells by administering kesambi leaf extract 
(Scheichera oleosa) at different levels of passage 

Dose Treatment Passage ± SD 

 I II III 

K (0%) 0 µl 17.44 ±5.55a 19.13±3.60a 13.14±4.51a 

P1 (1%) 30 µl 22.14 ±16.86b 20.57±5.88a 19.70±5.63b 

P2 (1.5%) 45 µl 20.19 ±4.98b  20.71±16.32a 16.98±7.46b 

P3 (2%) 60 µl 21.47 ±15.57b 15.46±4.86b 13.69±4.33a 

P4 (2.5%) 75 µl 22.79 ±10.19b 13.69±4.33b 15.33±5.38b 
Different notation letters in the same column indicate significantly different (p <0.05) 

 
4. DISCUSSION 

 
Based on the results of the calculation of 

the level of confluence Goat ovarian granulosa 
cells with the administration of kesambi leaf 
extract (Scheichera oleosa) at different levels 
of passage showed that in passage I the value 
of the level of confluence in treatment K, P1 
and P2 did not show any significant 
differences, as well as the confluence value of 
treatment P3 and P4 (p <0.05). However, there 
are significant differences in P2 and P3 
treatment (p <0.05). The value of the level of 
confluence of each treatment in passage I has 
decreased. The highest confluence value is in 
the P1 treatment. 

In the second passage, the confluence 
level of ovarian granulosa cells in K and P4 
treatment did not show any significant 
differences (p <0.05). However, there are 
significant differences in the treatment of P1, 
P2 and P3 (p <0.05). The value of the highest 
level of confluence in treatment P1. 

In the third passage, the confluence level 
of ovarian granulosa cells in K and P1 
treatment did not show any significant 
differences (p <0.05). However, there were 
significant differences in the P2, P3 and P4 
treatments (p <0.05). The highest level of 
confluence in treatment K. 

The value of the level of confluence of 
each treatment at different passage levels 
tended to show a decrease. This is one time 
triggered by a decreased ability of cells in the 
proliferation process. The proliferation process 
requires optimal environmental conditions so 
that cells can grow and develop properly 

because they can adapt well so that it can 
affect the level of confluence. 

Cell - cell that has undergone passage 
basically takes less time to mitosis. Cells that 
have undergone passase will proliferate faster. 
This is because these cells have adapted to the 
culture environment and are increasingly 
homogeneous (Freshney, 2016).  

Pasase is carried out so that the solid cells 
are immediately cultured again at a low 
density. This solid condition, if left unchecked, 
will cause cells to not be able to divide, age or 
differentiate and then die so that the cell 
proliferation process does not take place 
(Budiono, 2018). 

Basically, cell proliferation produces two 
cells derived from one cell. This situation 
requires cell growth which is then followed by 
cell division (division). In normal tissue, cell 
proliferation leads to additional tissue, where 
the number of cells depends not only on cell 
proliferation but also by cell death. 
Programmed cell death (apoptosis) is the 
process of releasing damaged cells. It is this 
balance between new cell production and cell 
death that maintains the proper cells in the 
tissue (homeostasis) (Sitorus, 2013).  

Proliferative activity can be influenced by 
extracellular and intracellular factors. External 
factors that affect cell proliferation include 
growth factors (GF), cyclin and cyclin 
dependent kinases (cdks), Rb family. Growth 
factor molecules will be able to function if they 
are recognized by receptors on the surface of 
the cell, which are called growth factor 
receptors (GFR) (Rahmawati, 2014) 
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When Growth Factor Receptor (GFR) can be 
recognized by the receptor, it will cause cells 
to grow and can attach to the substrate. 
According to Waseh (2016) in Trenggono 
(2009), cells that grow and attach to the 
substrate are the result of selection from cells 
that can survive after disaggression. Those 
that do not survive or die will float on the 
media. Furthermore, the dead cells will be 
wasted at the time of media change. In this 
study, media changes were carried out on the 
4th day after culture. 

According to (Rahmawati, 2014) that the 
process of cell proliferation is related to the 
cell cycle in experiencing division. The cell cycle 
can be differentiated morphologically and 
biochemically. When viewed biochemically, the 
cell cycle describes the time period between 
two consecutive periods of cell division which 
consists of four regulatory phases, namely gap 
1 (G1) for cell growth, DNA synthesis (Sl for 
duplication of raw materials in genetic 
processes, gap 2 (G2) for repair during cell 
division where the G1, S and G2 phases are 
simultaneously called interphase while the 
mitotic phase (M) is for the implementation of 
cell division, namely nuclear and cytoplasmic 
division (Sukardja, 2000; Weber, 2007). While 
in the gap phase 0 (G0) is called the resting 
phase in which cells are immobile and do not 
experience growth. 

During the interphase period, the cell 
produces nutrients and there is duplication of 
chromatids where these chromatids are 
directly related to the centromere and have 
long and short arms. Gap phase 1 (Gt) is the 
first stage of the interphase phase that takes 
place between the mitotic phase and before 
the synthesis phase. In this phase, the cell is 
prepared for DNA synthesis, the biosynthesis 
of RNA and protein occurs and produces the 
enzymes needed in the S phase, especially 
those needed for DNA replication. The length 
of the G1 phase varies greatly even for the 
same species (Rahmawati, 2014). 

The next phase is the S phase. During the S 
phase, the speed of the RNA transcription 

process and the protein synthesis process is 
very low, but the synthesis of histones is very 
large in this phase. In addition, DNA replication 
occurs in the S phase, so that at the end of this 
phase the contents of the DNA are twins and 
the chromosomes are ready to separate. Phase 
gap 2 (G2) occurs after the S phase and before 
the M phase. In the G2 phase the cells are 
ready to divide, the DNA replication process 
and various proteins and biosynthesis are 
enhanced. The next stage, the nucleus and 
cytoplasm separate as 2 child cells in the M 
phase. The next phase is the mitosis (M) phase 
where growth and protein synthesis stop 
during the M phase and the genome cell 
divides into two identical chromosomes. The 
length of time in the M phase is shorter than 
that of the interphase phase, possibly 7-2 hours 
(Rahmawati, 2014). 

The results of this study indicate that the 
administration of kesambi leaf extract at 
different levels of passage does not provide a 
significant difference in the level of 
confluence, but there are significant 
differences in several treatments. This can be 
influenced by the antioxidant activity of 
kesambi leaf extract (Scheichera oleosa). 

The groups of compounds thought to be 
responsible for the antioxidant activity of 
kesambi leaf extract based on the color 
reaction test are phenols, flavonoids and 
tannins (Holil & Griana, 2020). 

According to Rahmawati, 2014 these 
flavonoid compounds, polyphenols and 
tannins are phenolic compounds, namely 
compounds with an -OH group attached to an 
aromatic ring carbon. Flavonoids function as 
effective antioxidants by providing hydrogen 
atoms to free radicals to form their own free 
radical products in these compounds. The free 
radical products of these compounds are 
resonance stabilized due to the presence of 
conjugated double bonds and are therefore 
less reactive than most other free radicals. 

The mechanism of antioxidants in 
neutralizing free radicals is done by giving one 
electron so that it becomes a more stable 
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compound or a termination reaction occurs 
and radical reactions end or oxidative stress 
does not occur in cells(Parwata, 2016). When 
there are no free radicals in cells, the cells will 
be stable and can divide and grow properly.  

Some phytosterols can also act as 
antioxidants in cells. Phytosterols (plant 
sterols) are triterpenes which are important 
structural components of plant membranes, 
and free phytosterols function to stabilize the 
phospholipid bilayer in plant cell membranes 
as well as cholesterol in cell animal membranes 
(Moreau et al., 2002). Free radicals in cells can 
produce lipid peroxides which ultimately can 
cause cell death and the release of MDA and 
HNE (Rahmawati, 2014). So that these 
phytosterols can become antioxidants on free 
exposure to cells, including reproductive cells. 

Some of the active ingredients contained 
in phytosterols can inhibit oxidation, release 
hydrogen from antioxidants, release electrons 
from antioxidants, add fat in aromatic rings to 
antioxidants, add complex compounds 
between fats and aromatic rings of 
antioxidants (Subandi, 2018). From this 
reaction, the ovarian granulosa cells can grow 
and proliferate and there is cell expansion 
(expansion) even with a low level of 
confluence.  

Based on the calculation of the level of 
viability Goat ovarian granulosa cells with the 
provision of kesambi leaf extract (Scheichera 
oleosa) at different levels of passage (table 2) 

shows that in passage I the value of the level 
of viability in treatment K shows a significant 
difference with treatment P1, P2, P3 and 
P4.However, there are significant differences 
in each treatment P1, P2, P3 and P4 (p <0.05). 
The value of the highest level of viability is in 
the P4 treatment. 

In the second passage, the values of the 
viability level of ovarian granulosa cells in K, P1 
and P2 treatment showed significant 
differences (p <0.05). However, there are 
significant differences in the P3 and P4 
treatments (p <0.05). The value of the highest 
level of viability in P2 treatment. 

In the third passage, the viability level of 
ovarian granulosa cells in K and P3 treatment 
did not show a significant difference (p <0.05). 
However, there are significant differences in 
the treatment of P1, P2 and P4 (p <0.05). The 
highest level of confluence in treatment P1. 

Based on these results, giving kesambi leaf 
extract (Scheichera oleosa) gave a different 
response to the level of cell viability in each 
passage. In passage I the highest viability value 
was found in treatment P4 (22.79) with the 
highest extract dose (2.5%). In the second 
passage, the highest viability value was in P2 
treatment (20.71) by giving the extract dose 
1.5%. Whereas in the third passage the highest 
viability value was in treatment P1 (19.7) with a 
dose of 1%. As shown in the chart below. 
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Figure 4.2 Level of viability of granulosa cells goat ovary by giving kesambi leaf extract (Scheichera oleosa) at 
different levels of passages 

 

According to the graph above, the value of 
the level of viability of granulosa cells by giving 
kesambi leaf extract (Scheichera oleosa) shows 
that the stable environmental conditions of 
cells in cells greatly affect the viability of these 
cells. In passage I, cells can maintain viability 
well with the largest dose of kesambi leaf 
extract (Scheichera oleosa). However, in the 
second and third passages the cells 
experienced a decrease in viability even 
though the dose of kesambi leaf extract 
(Scheichera oleosa) was administered at an 
intermediate level. 

This shows that the increase in the viability 
of granulosa cells is due to the metabolic 
processes in granulosa cells that occur well at 
optimal conditions. In this metabolic process, 
ATP will be produced which will be used by 
cells to proliferate and differentiate so that the 
viability of cells that can survive is greater 
(Kalanjati, 2006). 

High cell viability can also be influenced by 
the membrane in the cell which is able to 
maintain its permebility. This is because the 
plasma membrane exchanges material 
between cells and their environment. Na+, K+ 
and Ca+ are actively transported across the cell 
membrane by means of integral membrane 
protein channels. Along with active transport, 

diffusion and osmosis, cell nutrients and other 
substances needed by cells are also 
transported (Kalanjati, 2006). 

The different levels of viability in each 
treatment at different passages are also 
thought to be influenced by the toxicity 
factors in the extracts given, although toxicity 
testing has not been carried out in this study. 
Toxic conditions are probably caused because 
the extract has a low molecular weight so that 
it penetrates more quickly into the cell then 
the cell experiences osmotic shock. so that 
causes a decrease in the concentration of Na + 
and K + ions. The condition of decreasing Na + 
and K + ions certainly affects the physiological 
condition of the cell. Some of the effects 
caused are gene expression, 
deoxyribonucleicacid (DNA) recombination, 
and actin depolymerization (Pogorelov & 
Katkov, 2007). 

 
5. CONCLUSION 

Based on the results of the study, it can be 
concluded that the characteristics of the 
granulosa cells of goat ovaries by giving 
kesambi leaf extract (Scheichera oleosa) at 
different passages are at the level of 
confluence showing the highest value in 
passage I, namely treatment P1. Meanwhile, 
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the level of viability shows the highest value in 
passage I, namely treatment P4. 
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