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Abstract : To analyze the influence of cumulus cell and the expression of LH receptor, caspase
3, p53 on the success in oocyte maturation in the process of in vitro maturation after
vitrification. Method: The research subjects were 60 oocyte of germinal vesicle stadium of
cows (Bos taurus), divided into two groups: control group consisted of non-vitrified oocyte
and exposure group consisted of vitrified oocyte (30% of v/v ethylene glycol, 18% of wi/v
Ficoll-0, and 0.3 M sucrose). Oocyte was divided into 3 groups (A,B and C) based on the cells
pattern of oocyte cumulus in the germinal vesicle stadium of 2-8 mm with three layers of
cumulus cells. The examination of the number of cumulus cells, using neubauwer calculating
room and the expression of LH receptor, caspase 3, and p53 with ihc method, was done. After
that, ivm were performed and their development were evaluated in 24 hours (first polar body).
Result: Statistically, number of cumulus cells and expression of LH receptor had no
significant correlation with maturity (p>0.05). Statistically, expression of caspase 3 and p53
had significant correlation with maturity (p<0.05). Conclusion, The expression of caspase 3
and p53 determined the success in oocyte maturation in the process of ivm after the
vitrification
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Introduction

Assisted Reproductive Technology (ART) facilitates natural conception which involves technology.
ART includes conception process manipulation technique which one of them is direct manipulation on ooycite
outside of the body with In Vitro Maturation (IVM).

In ART, in this case IVM technique, frozen storage method of human gamete and embryo has become
an integral part of ART. One of the methods of frozen storage technological development was vitrification
which reflected quick expansion in reproduction technology in the last two decades. The result was that various
research methods of frozen storage in ART which evaluated the influence of oocyte and cumulus cell on oocyte
maturation and prediction of oocyte quality had rapidly developed.
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Some studies reported that oocyte cumulus cell indicated various patterns. Oocyte cumulus cell is
influenced by intake pressure angles of pumpers during ovum pick up (OPU).** The pattern influenced the
capacity of oocyte maturity in VM technique.?

In vitrification, cryoprotectant concentration should be 3 to 4 times higher. This concentration can
probably increase toxicity of the components which are contained in it.>* The content of Reactive Oxygen
Species (ROS) in oocyte which has been vitrified will increase.’Men. Monson and Rutledge® reported the
existence of DNA fragmentation in oocytes in the post vitrification. DNA fragmentation and apoptosis was also
reported to exist in cumulus cell.

DNA damage probably causes the increase in the expression of p53 and caspase 3 proteins as caspase
executioner. Caspase 3 is the most important caspase in creating apoptosis in cells. It is the key of the main
medium of apoptosis which is needed for tissue development and homeostasis."®

Moreover, CPA can also cause the incidence of cracked zone in cumulus cell as the result of
vitrification. The incidence of cracked zone causes the decrease in the number of cumulus cells (NCC).**

This probably causes the decrease in LH receptor so that it influences oocyte maturity as the result of
vitrification.

Materials and Method

The research used experimental method which was aimed to find out the influence of the number of
cumulus cells, the expression of LH receptor, caspase 3, and p53 in various patterns of cumulus cell on the
success in oocyte maturation in the process of in vitro maturation by conducting matching process in oocyte
control group in the laboratory of Gladiol Infertility Clinic, Magelang, Central Java, Indonesia. The research
subjects were 60 oocyte of germinal vesicle stadium of cows (Bos taurus), divided into two groups: control
group consisted of non-vitrified oocyte and exposure group consisted of vitrified oocyte (30% of v/v ethylene
glycol, 18% of w/v Ficoll-0, and 0.3 M sucrose).

Oocyte was divided into 3 groups, based on the cells pattern of oocyte cumulus in the germinal vesicle
stadium of 2-8 mm with three layers of cumulus cells: (A) all cumulus cells (100%) which mostly covered
oocyte, (B) almost all cumulus cells (>50%) covered oocyte, and (C) some of cumulus cells (<50%) covered
oocyte.

Denuded technique by mechanical absorption, using pipette repeatedly was used to examine the number
of cumulus cells, the expression of LH receptor, caspase 3, and p53 samples which had matched with the three
patterns of oocyte cumulus cell. After that, examination on the number of cumulus cells was carried out by
using neubauwer calculation room and the expression of LH receptor, caspase 3, and p53 by using
immunohistochemical method.

The next step was that IVM was done in the three groups (TCM plus HMG 0.1 1U/mL plus 10% of
Follicle Fluid) by evaluating its development within 24 hours. Its maturity quality was assessed by the
appearance of the first body polar (IPB). Wilcoxon signed ranks test was used to find out the changes in non-
vitrified and vitrified.

Logistic regression analysis would be used to test the correlation of the number of cumulus cells, the
expression of LH receptor, caspase 3, and p53 vitrified toward maturity.

Results

This research would present the result of data analysis which included, mean and median of the number
of cumulus cells, expression of LH receptor, caspase 3, and p53, correlation toward maturity.
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Table 1. Mean and Median of the number of cumulus cells, expression of LH receptor, caspase 3, p53

Group Variant Pre Post Sig (2-tailed)*
nee @aoooo0) | ooooon) | 0102
A LH (ggf)gc?)) (gg;égé) 0.0t
(0=17) [ 53 (8:52951)8) é:ggg) <0,01
Cas3 a0 (250) 0002
NCC (igggggg) égggggg) 0102
s | oros0) | (o0 0001
(=15) | s (ééég) é:ggg) 0,004
Cas3 (0239 2.540) 0001
NCC ooy | (owoooo) | 010
¢ |w o0 | (rao) 0001
(0=13) [ o3 é:ggg) é:gi’g) 0,249
cas3 iz | (sse0) o001
NCC (iggg;gg) &888888) 0,008
Combination | - (82238) (;gggg) <00
(n=45) [ o (gﬁgg) é:;%) <0,01
Cas3 (Z,’g;g) é;,’gég) <00

* Median Disparity Wilcoxon Signed Ranks Test.

Note: NCC = the Number of Cumulus Cells

The analysis on the correlation of the vitrified number of cumulus cells, LH receptor, caspase 3 and p53
with maturity was presented in Table 2 below:

Table 2. Variables in Equation

B S.E. Wald df Sig. Exp(B)

dispa_p53 -3.391 1.338 6.429 1 011 .034

Step 5° | dispa-cas3 .705 278 6.434 1 011 2.024
Constant 5.892 3.023 3.799 1 .051 362.283

Table 2 which was indicated in five steps showed that expression of caspase 3, p53 statistically had
significant correlation (p < 0.05) with maturity. Based on Table 2, it was also found that logistic equation was
as follows:

It was also found in Table 2 that the most dominant factor (Exp (B)-value) was caspase 3 disparity. The
next dominant is p53 disparity.
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Discussion

This research which was referred to Table 1 indicated that the number of cumulus cells decreased in the
three groups (A, B, C) non-vitrified and vitrified: the group A, 1.776.470 non-vitrified and 1.447.058 vitrified,
group B, 1.573.333 non-vitrified and 1.333.333 vitrified, group C, 1.323.076 non-vitrfied and 1.046.153
vitrfied, that there was no significant difference in the three groups (p>0.05)

This indicated in this research that the effect which could cause big cracked zone in the cumulus cell
did not occur. It also indicated that vitrification and warming technique conducted in this research was fairly
good. However, it was also found in this research the number of cumulus cells which statistically had no
significant correlation with maturity at p > 0.05.

In IVM, the number of LH receptors had the correlation with morphological pattern of oocyte cumulus
cells and oocyte maturity.? Granulocyte cells were connected by large gap junction that effectively connects
them into an integrated and functional sinsitium. This specialized cell connection is important for metabolic
exchange and small molecule transportation among these adjacent cells. Besides that, granulocyte cells expand
the process of its cytoplasm through pelucydezone in order to form gap junction by oocyte plasma membrane.
Cyclic mono-phosphate adenosine (cAMP) produced by granulocyte cells could be a factor which is passed
through oocyte through gap junction in order to maintain oocyte in maturation stop phase.™

In this research, referring to Table 1, it was found that the expression of LH receptors decreased in the
three groups (A, B, and C) in non-vitrified and vitrified: the group A, 88.76% non-vitrified and 83.20%
vitrified, group B, 93.89% non-vitrified and 79.71% vitrified, group C, 88.19% non-vitrified and 71.12%
vitrified. There was significant difference in the three groups (p<0.05). However, in this research, it was found
that the expression of LH receptor statistically did not have any significant correlation with maturity (p>0.05).

GVBD is started by the sudden increase in LH gonadotropic hormones; LH induces the loss of
communication between oocyte and cumulus cell so that molecule regulator flow into oocyte stops and GVBD
occurs. This condition can occur if LH receptor in cumulus cell is adequate. A research conducted by
Amansyah, Anwar & Fibrianto reported that the number of LH receptors in cow oocytes in the post-1VM
was 24-183 / glance space and maturation rate of 12% - 74% so that it could be concluded that LH receptors
were correlated with oocyte maturity.

In this research, referring to Table 1, it was found that the expressions of caspase 3 increased in the
three groups (A, B, and C) in non-vitrified and vitrified: group A, 5,03% non-vitrified and 16,92% in vitrified,
group B, 6,06% non-vitrified and 20,94% vitrified, group C, 12,43% non-vitrfied and 28.16% vitrfied, There
was significant difference in the three groups (p < 0.05).

In this research, it was found that caspase 3 had significant correlation (p < 0.05) with maturity, where
vitrified oocyte cumulus cell increased in expression of caspase 3, and this increase reflected the incidence of
the death of cumulus cell as the result of vitrification which would cause the decrease in maturity rate.

This was in accordance with the result of the research conducted by Lopes et al**on comparing the
number of devitrified cumulus cells with the number of vitrified cumulus cells. Vitrification increased in the
number of cumulus cells which die 13.7% proportionate with 2.6% (p < 0.05).

DNA damage in cells caused the increase in the expression of p53 which caused the incidence of Gl
arrest or apoptosis. The members of Apoptosis Stimulating Protein p53 (ASPP) specifically stimulated the
function of p53 transactivation in proapoptotic gene promoter like Bax and p53 Inducible Gene 3 (PIG 3) and
the increase in caspase 3 and the incidence of apoptosis in cells.®*

The analysis on Confocal laser scanning microscope, conducted by Tharasanit “revealed that all
cumulus cells underwent death in vitrified oocyte on the outer layers of cumulus cell, and there was no death of
cell on the deepest layers. Using oocyte in Group A = cumulus cell which covered the whole (100%) oocyte.

In this research, oocyte used was different — Group B and Group C did not have complete cumulus cells
and the area of cumulus cell surface was smaller which caused the exposure to cryoproptectant, vitrification,
and warming process, and crystal were bigger in cumulus cell and oocyte. It probably brought about the death
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rate in cumulus cell and the damage in cytoplasma and DNA, and all of these caused the decrease in maturity
rate.

Moreover, cumulus cell also acts as a prevention from damage in oocyte because of vitrification, but we
cannot certain what has caused the death of cumulus cell, whether it is caused by vitrification, warming, or
CPA. CPA exposure to cumulus cell without vitrification could not influence the viability of cumulus cell: only
2.7% of cumulus cells died.™

In this research, referring to Table 1, it was found that the expression of p53 increased in the three
groups (A, B, and C) non-vitrified and vitrified: the group A, 0,91% non-vitrified and 2,56% in vitrified, group
B, 1,12% non-vitrified and 2,89% vitrified, group C, 2,30% non-vitrfied and 2.89% vitrfied, There was
significant difference in Group A and B (p < 0.05). but there was no significant difference for group C (p >
0.05). statistically expression of P53 had significant correlation (p < 0.05) with maturity.

This was in accordance with the result of the research conducted by Leon et al *which compared
morphologically the expression of p53 oocyte gene with cumulus cell, healthy cell and unhealthy cell in
horse’s oocyte in In vitro maturation (IMV) and was evaluated with Polymerase chain reaction (PCR). There
was increased of p53 in cumulus cell.

This p53 protein was found in a very small number of non-exposed cells by stressor. However, when
stressor occurred, whether in hypoplasia, damage in cellular integrity, and inappropriate oncogen, p53 protein
would be expressed in a larger number in order to activate various channels toward the modification of post-
protein translation and apoptosis stabilization.®"’

Protein p53 is a polypeptide which is expressed and coded by p53 gene that plays its role in guarding
the completeness of cell integrated genome through transcription process. p53 gene is a tumor suppressor gene
or tumor suppressor.® The accumulation of p53 will activate transcription as a gene which is involved in
arousing the effect of anti proliferation or cycle stop and apoptosis activation. The result is that p53 protein is
considered as a central monitor toward stressor which can direct cells to give appropriate response, either as a
cycle stop or apoptosis.®*’

Conclusion

The expression of caspase 3 and p53 determined the success in oocyte maturation in the process of ivm
after the vitrification.
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