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Effects of Cortisol on the Steroidogenesis and the Apoptosis of Human
Granulosa-Lutein Cells

Jinhee Kim and Hyunwon Yangf

Dept. of Biotechnology, College of Natural Sciences, Seoul Women's University, Seoul 139-774, Korea

ABSTRACT : Cortisol is present in high concentration in the ovary and its receptor is expressed in the ovarian cells.
Moreover, cortisol is known to have a role in steroid synthesis and cell metabolism in human granulosa and lutein cells.
However, little is known of the role of cortisol presenting in high concentration in the follicles after LH surge on the
granulosa-lutein cells. Therefore, the this study we evaluated the apoptosis and the production of progesterone (Ps) and
estradiol (Ey) in the granulosa-lutein cells that are obtained during oocyte-retrieval after treatment with 5, 50, and 500 yxg/m
cortisol and 1 TU/m{ FSH. Results of DNA fragment analysis and TUNEL assay demonstrated that DNA fragmentation and
the rate of apoptotic cells were increased in a dose-dependent manner showing a significant increase in 50 and 500 yg/m{
cortisol treated cells. We found, however, that FSH did not suppress the apoptosis of the cells induced by cortisol. In the
results of chemiluminescence assay for P4 and E,, P4 production was decreased by cortisol treatment, whereas E> was not
changed. We also demonstrated that FSH did not inhibit the suppressive effect of GnRH on P4 production as the result
of apoptosis. The present study suggests that cortisol of high concentration could cause the apoptosis of human
granulosa-lutein cells by suppressing the production of P4. However, we need more studies to elucidate the mechanism by
which cortisol induces apoptosis in human granulosa-lutein cells in view of the fact that our results are inconsistent with
previous reported data.
Key words : Apoptosis, Cortisol, Granulosa-lutein cell, Follicular development, FSH.
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Cortisol> ¥ atTA AP ZHFE £HlEe FA1947
EEE(adrenocorticotropic hormone, ACTH) A=¢] €]
AT Ao A A= glucocorticoid] Z~H Zo|E &
B A7A 2EY A9 5] 71130 R Qs #Hl7t
TK(Streeten et al., 1984). Cortisol-> L3+ Auj ol A
HARRE, Rk, A7) 5S Eoete thkd A &
= ASZ U#A dthMcKay & Cidlowski 1999;
Andersen, 2002; Wang, 2005). 53|, $47|5dl 43S Fo+=
AP o] A (Jarrett, 1965), 215 (Baldwin, 1979), 4x(Komiyama
et al., 2008) 2 A}#H(Sasson & Amsterdam, 2003)S T4
E o g dolA delA goh FAS A EHjEE
glucocorticoid . E25°] 3 Wi A £ H3i2 0
2 214819 estradiol(Fy) 495 24| A171H(Hsueh & Erickson,
1978), =3+ Al Z] cholesterol ©]5o] ¥4} steroidogenic
acute resulatory(StAR) T A& ZH 3o progesterone
(Py) TS IAskE Ao R BT JthHuang & Shirley,
2001).

Al FEAEA glucocorticoid S E
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ol Yoll= o9 cortisol-binding globulin} glucocorticoid
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3], glucocorticoid T 22| tEA Q0 E42 cortisol= Hl
F T AF AFAEA Ak A3t FSHel o8 A=5e
aromatase 2J°] A =1, Py TS F71 5 A th(Hsueh &
Erickson, 1978; Schoonmaker & Erickson, 1983). F=gt Hl
& Z9 29 FHHZ cortisol & A3 A, FEOZ Py
Ao Q&S m XA Fs, insulind A AzlshH 2=
2IE Holg AL E HIEY 9)tH(Channing et al., 1976).

4, glucocorticoid &2 7h Ao A43l= ti
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& AAF Azl Alehd G fol A= (Minck,
1968), MIEFZEE]oke] ATP 9/g¢] 743l (Nordeen & Young,
1976), Al EW Z4<] Yol Z7KKaiser & Edelman, 1977)
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Fig. 1. Viability of the cultured granulosa-lutein cells after
treatment with different doses of cortisol or FSH. The
granulosa-lutein cells were cultured for 7 days in the
media containing 5, 50, and 500 xg/ml cortisol or 1 TU/
m¢ FSH. The cells attached on the plates were stained
with 0.4% trypan blue and the number of stained cells
was counted. All data were expressed as means+standard
error. a, b p<0.05 versus control.
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Fig. 2. Detection of apoptotic cells in the cultured granulosa-
lutein cells after treatment with cortisol or FSH (A).
The granulosa-lutein cells were cultured for 3 days in the
media including 50 pg/ml cortisol or 1 TU/m¢ FSH. The
cells attached on the plates were stained by using TUNEL
assay kit and counter-stained with propidium iodide. Apoptotic
cells stained by TUNEL show as white. Magnification,
x200. Analysis of DNA fragmentation in the cultured
granulosa-lutein cells after treatment with cortisol or
FSH (B). The granulosa-lutein cells were cultured for 3
days in the media including 50 pg/mé cortisol or 1 TU/mé
FSH. DNA extracted from the cultured cells was resolved
by 1.5% agarose gel electrophoresis. The DNA fragments
on gel were stained with ethidium bromide and visualized
on UV transilluminator.
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Fig. 3. Effects of cortisol and FSH on the apoptosis of the
cultured granulosa-lutein cells. The granulosa-lutein cells
were cultured for 3 days in the media including 5, 50,
500 pg/mé cortisol or 1 TU/mé FSH. The cells were fixed
and stained by using TUNEL assay kit. The number of
the cells stained with propidium iodide and the apoptotic
cells stained by TUNEL was counted. All data were
expressed as meanststandard error. a, p<0.05 versus control.
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Fig. 4. Effects of cortisol and FSH on the progestrone and
estradiol production by granulosa-lutein cells. The
granulosa-lutein cells were cultured for 3 days in the
media including 5, 50, 500 pg/m{ cortisol or 1 TU/m
FSH. The concentration of progestrone and estradiol in
the cultured media was measured by using chemilumi-
nescence assay kit. All data were expressed as means+
standard error. a, p<0.05 versus FSH only.
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Table 2. Recovery rate and sensitivity of ACS:180™ for estradiol
(Ez), progesterone (Ps) and luteinizing hormone (LH)

Recovery rate (%)

MeaniSD oV %) Sensitivity
Ex 82.5049.56 11.59 13.10 (pg/mb)
P4 85.33+2.52 2.29 0.25 (ng/mb)
LH 118.33£8.50 7.18 0.20 (mIU/me)

2gBBA7E Y=0.98x —
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Table 1. Levels of steroid and peptide hormones in human follicular fluid

0 E> Py T LH FSH PRL Cortisol TSH hCG
ormones

(ng/ml) (ug/ml) (ng/ml) (mIU/mf)  (mIU/mf) (ng/ml) (1g/mb) (mIU/m)  (mIU/md)
Mean+SD 1,664.3+2,125.3 13.148.1 7.4+3.6 3.2+2.5 5.0+£3.1 45.7£26.9  75.7£25.3 2.7+1.4 74.0+49.8
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Table 3. Accuracy of ACS:180™ for estradiol (E;), progesterone (Ps) and luteinizing hormone (LH)

E> (pg/mt) P4 (ng/mt) LH (mIU/me)
Added (pg/ml) Found (Mean+SD) Added (ng/ml) Found (Mean+SD) Added (mIU/m{) Found (Mean+SD)
1,436 1,377+141 26.6 22.2+1.2 112 110+£2
718 665+ 57 133 11.0+0.4 56 66+3
359 300+ 34 6.7 5.540.1 28 3316
239 201+ 22 4.4 4.1+0.3 19 2540
180 129+ 29 33 2.7+0.6 14 172
144 100+ 14 2.7 2.3+0.2 11 14+2
Y=0.98x—45.41 Y=0.83x+0.09 Y=0.96x+5.94
7=0.999 7=0.999 7=0.995
p<0.001 p<0.001 p<0.001

Table 4. Within-run and between-run precisions of ACS:180™ in measurement of estradiol (E), progesterone (Ps;) and

luteinizing hormone (LH)

E; (pg/ml)
Con A Con B Con C
Within precision 37.4442.99 154.03+9.22 233.69+7.97
(n=5) (CV=7.98%) (CV=5.99%) (CV=3.41%)
Between precision 41.82+9.70 160.80+9.75 243.21+16.25
(n=10) (CV=23.19%) (CV=6.07%) (CV=6.68%)
P4 (ng/ml)
Con A Con B Con C
Within precision 1.22+0.06 7.95+0.34 22.58+1.12
(n=5) (CV=5.08%) (CV=4.25%) (CV=4.98%)
Between precision 1.31£0.19 7.67+£0.67 21.41£1.65
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LH (mIU/m)
Con A Con B Con C
Within precision 0.7+0.1 12.7+0.1 1,709+0.6
(n=2) (CV= 14.29%) (CV=0.79%) (CV=3.35%)
Between precision 1.31£0.35 12.39+1.99 18.2£2.29

(n=10)

(CV=26.39%)

(CV=16.09%)

(CV=12.68%)
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