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ABSTRACT

AIM: To study the effects of dexamethasone (Dex), a synthetic glucocorticoid, on proliferation, dif ferentiation,
glucocorticoid receptor expression and regulation in human ovarian cancer cel line 3A0. METHODS: 3A0 cdls
proliferation was evaluated by viable cell count, activity of akaine phosphatase (AKP) and tumor marker CA125
level were determined; the expression and regulation of gucocorticoid receptor (GR) in 3AO cells wasstudied with
radioligand binding assay. RESULTS: Dex inhibited theproliferation of 3A0 cells accompanied by morphol ogical
changes in concentration- and time- dependent manner. AKP activity was increased and tumor marker CA125 was
decreased in 3A0 cells after treatment with Dex. The induction of AKP activity by dexamethasone was blocked by
RU486, apotent glucocorticoid antagonist. There existed high affinity and low capacity of GRin 3A0O cells, and the
GR binding activity could be downregul ated by Dex. CONCL USION: Glucocortocoidsplay an important rolein
the reglulation of 3AO cell proliferation and dif ferentiation. There exiged functiona GR in 3A0 cellsand the
cellular effects of dexamethasone on 3A0 cells were mediated by GR.

INTRODUCTION androgen, and glucocorticoids (GC). In recent years,
some studies suggest GC exerts profound effects on
the proliferation and differentiation of many types of
normal and mdignant cells, such as fibroblasts, lym-
phatic leukemia cell$?®. Up to now, thereare few re-
ports about the effects of GC on biological behaviors
of ovarian carcinoma. 3A0 isa newly-established hu-
L ) man serous ovarian cancer cell line. In this paper we
Correspondenceto XU Ming-Juan, MD. o
Phn 86-21-2507-2491. E-mail mingjuan Xu@yahoo.com initally evaluated the effectsof dexamethasone (Dex), a
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Ovarian carcinoma isthe third frequently diag-
nosed malignant tumors of gynecology and the leading
cause of death in women™. Ovary not only can se-
crete sex hormones, but aso is atarget organ for ste-
roid hormones, such as estrogen, progesterone,
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tiation of 3AO cdls.

MATERIALSAND METHODS

Materials RPMI-1640 medium was obtained
from Nissui Pharmaceutica Co, Ltd (Tokyo, Japan).
[1,2,4-*H]Dex was purchased from New England
Nuclear (Boston ,MA, USA). [a-*P]dCTP was pur-
chased from Amersham Corp Products (Arlington
Heights, IL, USA). Dex from SigmaChemical Co (St
Louis, MO, USA). Theantiglucocorticoids compound
RU486 was supplied by Rousse I-Uclaf (Romainville,
France). All other materialsfor cell culture and bio-
chemica analysis were of the highest quality commer-
cidly available.

Cdls The cdl line 3A0O was established from a
surgical specimen of human serous ovarian carcinoma
with estrogen and progesterone receptors. The cul-
tureswere maintained at 37 1 in a humidified atmo-
sphere of 5% CO,+95 % air in RPMI-1640 medium
supplemented with antibioticsand 5% FBS.

Determination of AKP activity AKP activity
was determined as descri bed®.

Deter mination of CA125 in 3A0 cells CA125
released into conditioned medi um was quantitated us-
ing ELISA. The kit was purchased from Sorin
Biomedica, Italy.

Determination of GR Specific binding of [1,2,
4-*H]Dex to GR was determined by awhole cell bind-
ing assay!”. Cdll suspension was incubated with in-
creasing concentrations of [1,2,4-*H]Dex (2—26 nmol/
L) in the presence or absence of a1000-fold molar ex-
cess of unlabeled Dex. The binding reaction was con-
tinued for 2h at 24 1. Celswere washed three times
with ice-cold PBS, and radioactivity was determined
by liquid scintillation counting. Data were anayzed
accor ding to Scatchard plot analyss.

Statigical evaluation All thedatapresented here
were expressed as mean+SD of at least three indepen-
dent determinations; theresults were statisticaly evalu-
ated by Student’ st test.

RESULTS
Hormonal effects on 3A0 cdl proliferation in

monolayer culture Initidly, the effects of Dex on
3A0 cdl proliferationin monolayer culture was studied.
3AO0 cellswere cultured for 5 din the presence of vari-
ous concentrarions of Dex. As illugtratedin Tab 1,
Dex dgnificantly inhibited cell proliferation in acon-
centrati on-dependent way. The morphol ogical ater-
ationsof 3A0 cels changed from typical epithelia cells
to fibrobl ast-like ones after treatment with Dex, which
grongly suggested that Dex might induce 3A0 cell
differentiation. To clarify this possibility, alkaline
phogtase (AKP) activity and the levels of CA125 were
further evaluated.

Tab 1. Effects of Dex on the proliferation and induction of
AKP activity in 3AO cdlls. n=6 in each group. Mean%SD.
®P<0.05, °P<0.01 vs control.

Group Ratio of viable AKP activity
cdl counting/% fmmobmin?xg?

Control 100 282+10

Dex/mmolt.?

0.0001 98.0£2.5 260+11

0.001 77+3° 320+20°

0.01 76+4° 388+9°

0.1 61+6° 422+10°

1 57+4° 416+9°

Effects of Dex on AKP activity AKP activity in
3AO0 cells could be induced at 48 h by Dex in concen-
tration-dependent (Tab 1) and time-dependent way,
reaching amaximum of about 2.1 fdd at 96 h after Dex
(1 nmol/L) treatment (Fig 1). RU486, a potent
antiglucocorticoid, had no effectson AKP activity. Co-
addition of RU486 (1 mmol/L) and Dex (1 mmol/L) to
3AO0 cellscould almost completely reversethe stimula
tory effectsof Dex on AKP activity (Fig 2).

Effectsof Dex on CA125 expresson Theleves
of CA125 were decreased in atime- and concentraion-
dependent way after Dex treatment (Tab 2, Fig 3).

Radioligand binding assay GRwas investigated
in 3A0 cdls. Becausethe biological responsesto glu-
cocorticoids are thought to be mediated by GR, and the
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Fig 1. Effects of Dex (1 mmol/L) on theinduction of AKP
activity in 3A0O cells. n=6in each group. MeanzSD.
°P<0.01 vs control.
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Fig 2. Effects of RU486 on Dex-mediated induction of AKP
activity in 3A0O cells. n=6in each group. MeanzSD.
®P<0.05scontrol. ®P<0.05vsRU486. "P<0.05vs RU486+Dex,
respectively.

Tab 2. I nhibition of CA125rdeasefrom 3A O cdls by Dex
0.1 mmol/L. n=6in each group. Mean+SD. °P<0.01 vscontrol.

Group Time/d
2 4 6
Control 8.4+1.1 18.8+2.1 2943
Dex 2.3+0.6° 2.3+0.9° 3.240.8°

effectsof glucocorticoidson 3A0 cells could bere-
versed by RU486, When 3AO cells wereincubated with
increasing concentrations of [1,2,4-°H]Dex, saturation
of spedfic hormone binding occurred. Scatchardanaly-
ssof secific binding yie ded apparent dissoci ation
congant (K, of (1.37+£0.19) nmol/L and maximum
binding capacities of (92.3+2.3) fmol/1x10° cells. It

CAL2AL por | 21 eells
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Fig 3. Effectsof Dex on CA125in 3A0 cdlsasa function of
hormoneconcentrations. n=6 in each group. Mean#SD.
°P<0.01 vs control.

might be concluded that the bioresponses of 3A0 cells
to Dex were mediated by GR.

Reglulation of GR binding activity in 3AO cells
Treatment of 3A0 cellswith Dex 1 mmol/L led to a
sgnificant decrease in GR binding activity in atime-
dependent way (Fig 4). These results were cons stent
with those described in other systems. A maximum
decrease occurred a 24 h at 1 nmol/L (Fig 5).
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Fig4. Down-regulation of GR by Dex 1 mmol/L in 3AO
cdls. n=6 in each group. Mean+SD. °P<0.01 vs control.
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Fig 5. Concentration-dependent downregulation of GR by
Dex. n=6in each group. Mean+SD. °P<0.01 vs control.
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DISCUSSION

Glucocorticoids have been shown to suppress both
in vivo and in vitro growth of many different types of
normal and transformed cells. In the present study, it
was further demonsgrated that gl ucocorticoids could
sgnificantly suppress the proliferation of human ova
rian carcinoma 3A0 cdl line in a concentration- and
time-dependent way. The morphologica appearance
of 3A0 cdll changed from typicd epithelial cellsto fi-
broblast- like ones during Dex treatment, srongly sug-
gested that Dex might induce 3A0 cell differentiation.
To clarify this poss bility, akaline phosphatase (AKP)
activity'® and CA125 expression® were further
evd uated. It was demondrated that the AKP activity
was increased and CA 125 express on was decreased in
atime- and concentration-dependent way after Dex
treatment. Therefore, it could be concluded from these
results that Dex did induce 3A0O cell differentiation in
addition to its growth-suppression effects snce AKP
activity and CA125 are two independent markers of
ovarian carcinoma cell differentiation.

To clarify further the maoecular mechanism of glu-
cocorticoid action, the effects of RU 486 on prolifera-
tion and differentiaion were smultaneoudy investigated.
It wasclearly shown that AKP activity could beat |east
partia ly reversed by RU486 and which was consistant
with the work of other reportd®*!. They strongly sug-
gested that these effects were mediated by GR.  Verifi-
cation of the presence of the GR in 3AO cellswas ac-
complished by saturation anaysisof [1,2,4-°H] Dex bind-
ing in the 3A0 cdlsand corresponding Scatchard plot
analysis of the specific binding. It was demonsrated
that there exi sted a saturable GR with high-affinity in
3AO0 cdls, further demongtraing that the effedsof glu-
cocorticoids on these cells were mediated by their cog-
nate receptors.

To thisend, thewell-documented downregul ating
ef fects of glucocorticoids on GR in 3A0 cells were
first studied, and it was found that the autoregul ation of
GR did occur in 3A0 cdls, reflected by a decrease on
the level of glucocorticoid bindingin atime- and con-
centration-dependent manner. Homologous
downregulation of GR by glucocorticoids hasbeen well

established in various systems** ™ the mgjority of evi-
dence indicates that downregulation of GR is avery
complex process involving transcriptional,
posttranscriptional, and posttrandationa mechanisms.
The molecular mechanism of thisremainsopen. GRis
a hormone-dependent transcriptiona factor, whichisa
major determinant of glucocorticoid responsveness.
Therefore, itisof crucia importanceto understand the
factors that regulate GR expresson. Karlan™ reported
the inhibition of ovarian cancer cellswith the increase
of HER-2/neu messenger RNA after Dex treatment;
Ferrandian'® found epithelial growth factor receptor
(EGFR) wasincreased inthe OV CA433 ovarian cancer
cells by Dex , while EGFR played an essentia rolein
cell proliferation and differentiation. Braunschweiger
et al " discovered that cell proliferation cycleswere
inhibited in G, stageby Dex and the degree was related
with the amount of GR. It wasfound that cellswith
GR might not be sendtive to GCin some experiments,
which might be related with variaty of cells, activities
of receptor, modulati ng factor of receptors, and con-
tent of receptor™®,

In conclusion, the present study now provides
evidence that glucocorticoids can induce growth sup-
press on and dif ferentiation of 3A0 cells, which were
mediated by functional GR in 3A0 cells, and GR in
3AO0 cdlscould be downregulated by Dex at protein
levels.
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