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Application of Cumulus Cells as Factors to Predict the Outcome of IVF-ET
Kwang Dae Kim, Ki Hyung Kim, Yong Jin Na and Kyu Sup Lee

Department of Obstetrics and Gynecology, College of Medicine,
Pusan National University, Pusan, Korea

Objective: To establish the evaluation system of the quality of oocytes on the basis of the
incidence of cumulus cells apoptosis, to investigate the relationships beween the incidence of
cumulus cells and the outcomes of IVF-ET.

Method: Thirth-four cycles undergoing controlled ovarian hyperstimulation for IVF-ET with
tubal infertility (23 cycles) or unexplained infertility (11 cycles) were included in this study.
Cumulus cell masses surrounding mature ococyte and co-culture of embryos with autologous
cumulus cells during IVF-ET process. The incidence of apoptosis in cumulus cells was assessed

by apoptosis detection kit fluorescein. The effect of co-culture using cumulus cells and the
incidence of cumulus cells apoptosis.

Results: The results were as follows:

1. The incidence of apoptosis in cumulus cells markedly increased in patients aged 40 or over,
while the fertilization rate was greatly decreased in those age group.

2. Apoptosis in cumulus cells was found in both the fertilized oocytes and unfertilized ococytes,
but the incidence of apoptosis was higher in unfertilized oocytes.

3. There is no clear correlation between apoptosis in cumulus cells and the number of oocytes
retrieved. However, the incidence of apoptosis was increased when the number of oocytes
retrieved was 5 and fewer in comparison with 6~10.

4. Embryo grade was significantly affected by the incidence of apoptosis in cukmuluskcells.

5. Pregnancy rate of IVF-ET per cycle was 29.4%, and the pregnant group had the higher
fertilization rate and a significantly lower incidence of apoptosis in cumulus cells compared with
the nonpregnant group.

6. When cumulus cells were used as helper cells in the co-culture of the embryo, in vitro
activity of cumulus cells based on morphological change and proliferation did not influence the
quality of embryo, but was closely associated with the implantation rate and pregnancy rate,
which was enhanced when morphological changes and proliferation of cumulus cells was more
active.

7. This difference in the outcome of IVF-ET according to in vitro activity of cumulus cells
used for co-cultue was not associated with the incidence of apoptosis in cumulus cells, but rather
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had likely relations with the different secretion pattern of protein, which may be an

embryotrophic factor by cumulus cells.

Conclusion: These results suggest that the incidence of apoptosis in cumulus cells can be
used in predicting cocyte qualities and the outcomes of IVF-ET. And the effect of co-culture
largely depends on the in vitro activity of cumulus cells as well.

Key Words: IVF-ET, Cumulus cell, Apoptosis, Co-culture
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Table 1. Criteria used for the morphological grade of the embryo

Grade A (good quality): equal blastomeres and no fragmentation

Grade B (fair quality): unequal blastomeres and no fragmentation

Grade C (poor quality): partial equal blastomeres, small (<30%) fragmentation

Grade D (bad quality): unequal blastomeres, large (>30%) fragmentation
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Figure 1. Phase contrast microscopic mor-
phological changes and proliferation in cumulus
cells used for co-culture 2 days after oocyte re-
covery. A: Extensive morphological changes and
proliferations (Group I), B: no or minimal mor-
phological changes (Group II). Magnification X 200.

A GEAE 200702 23 2 Bl A ¥n
Abe] AR & Z3 8o (Figure 2).
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Figure 2. Immunofluorescent microscopic detec-
tion of apoptosis in cumulus cells stained with apop-
tosis detection kit (Oncor). Magnification X 1,000.
Apoptotic cumulus cells show intense yellow flu-
orescence (arrowhead), whereas normal cells show
red color stained with propidium iodide (arrow).
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Table 2. Comparison of the incidence of apoptosis according to age of patients

Fertilization Incidence of
No. of oocytes .

Age No. of rate (%) apoptosis (%)
(years) cycles retrieved  used for assay Mean +SEM Mean +SEM
<30 13 151 36 884+ 4.4% 0.61+0.10"
31~35 13 105 32 63.4+ 11.4% 0.75 iO.l3T
36~40 4 43 12 72.8+14.1% 0.75+0.20"
>41 4 31 11 40.0+24.5" 1.59+0.23"

*: p<0.05 (a vs b), t. p<0.005 (vs each group)
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Table 3. Comparison of the incidence of apoptosis according to the number of oocytes retrieved

Fertilization Incidence of
No. of oocytes No. of Age No. of oocytes used rate (%) apoptosis (%)
retrieved cycles (mean) for assay
Mean -+ SEM Mean:+ SEM
<5 10 353 23 64314132 1.13+0.19°
6~10 9 30.2 23 70.4£11.5 0.63+0.127
>10 15 318 45 72.9-£ 85 0.7740.11
p-value <0.05 0.84 0.07
* p<0.05 (vs both group)
3 Table 4. Incidence of apoptosis according to grades
X of embryo
TJ; Incidence of
% o L * Emlzjryo No.doi oocytes apoptosis (%)
ades used for assa
& & Y Mean+SEM
5
8 1F A 40 0.24£0.06"
g B 15 042+0.12°
E C 8 1.18£0.23"
< N b N _
A B * p<0.001 (vs each group)
Figare 3. Comparison of the incidence of apop-
tosis between fertilized and unfertilized oocytes.
A: Fertilized oocytes group (n=63), B:Unfertilized . et A
cocytes group (n=28), n; the number of oocytes =l M el ele) M el

used for apoptosis assay.
"Mean+SEM, " p<0.001
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Table 5. Comparison of parameters between pregnant and nonpregnant group following IVF-ET

Pregnant Nonpregnant p-value
No. of cycles 10 24
Age (mean) 30.5 332 0.115
No. of oocytes retrieved/cycle 10.2 10.5 0.114
No. of oocytes used for assay 27 64
Fertilization rate (%)" 933+£29 62.2+7.8 <0.05
Incidence of apoptosis (%) 0.44+0.11 0.81:0.10 <0.05
No. of embryos transferred/cycle” 47106 5205 0.561

* Values are mean+SEM

Table 6. The relationships between the status of cumulus cells and the outcome of IVF-ET

Status of cumulus cells Group I Group I p-value
Age (mean) 31.3 323 0.502
No. of cycles 15 19

No. of oocytes retrieved/cycle 9.0 10.5 0.426
Fertilization rate (%)" 74.24+9.5 72.8+7.6 0.905

Quality of embryo

A 44/63 (68.2%)
B 10/63 (15.8%)
C 7/63 (11.1%)
D 2/63 (0.03%)
No. of embryos transferred/cycle” 47106
Implantation rate (%)" 12.1
Pregnancy rate/cycle (%)b 40.0

60/91 (65.9%)
1491 (15.3%) 0.766
1391 (14.2%)
4/91 (0.04%)

52405 0.487
6.8 <0.05
211 <0.05

* Values are mean+SEM,

a: Defined as the total number of visualized gestational sacs with fetal cardiac activity divided by the

total number of embryos transferred in each treatment group,

b: Included in clinical pregnancy defined as visualization of an intrauterine sac with ultrasonography.

E 595 AR@A7 AR @sid (p=0.063) gle] metabolite labelingA] Z T}, Figure 5o 4] 7434
(Figure 4). 9] gel (panel B)?} 7% 3] X-ray A (panel
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Figure 5. Secretion pattern of cumulus cells used
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hionine. After 2 hours chase and 24 hours pulse,
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blue and dehydrated and amplified (panelB). On left
side, values represent molecular weight of pres-
tained markers. Arrows indicate different proteins in
secretion pattern according to cumulus cells
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