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Role of Nitric Oxide in Estrogen’ s Action on the Bone Cells

Dept. of Oral Biochemistry, School of Dentistry, Dankook University
Seon-Yle Ko, D.D.S., M.S., Ph.D.

Estrogen deficiency is one of the most important [actors in the pathogenesis of osicoporosis, although the mechanisms by which
estrogen prevents bone loss are peorty understeod. Nilric oxide (NO), has been shown to serve as an important intercellular signal
modulator in bone. Its production by both the constitutive and inducible isoforms of aitric oxide synthase (NOS) is affected by
estrogen in several types of cell and tissues. Other reports showed that the protective effect of estrogen on ovariectomy-induced
bone loss in rats was inhibited by the NOS inhibitor. Thus, this study performed to know whether estrogen effect on the bone
metabofism involved NO-mediated signal transduction pathway. This studics investigated the effect of estrogen mefabolite, 178-
estradiot on ccll proliferation and alkaline phosphatase {ALP) activity of rat calvarial osteoblastic cells (RCCs), o determine
potential role of estrogen in the regulation of ostcoblastic function. 178-estradiol increased cell proliferation and ALP activity of
RCCs. 178-cstradiol decreased NO release in the culiure medium of the RCCs. NOS inhibitor, nitro--arginine methylester induced
a sigaificant decrease of ALP activity without alteration of patterns of stimulation. Thus, these results indicated that NO is one of
the signal in the osicogenesis of estrogen. To investigate whether estrogen-induced NO play roles in osteoclast generation, mouse
bone marrow cells / mouse bone marrow celfs and MGO3 cells / macrophage-dependent bone mariow cells were isolated and
cultured with the presence of [,25-dihydroxyvitamin D, {1,25[0HLD,) or macrophage-colony stimulating factor and soluble
osteoclast differentiation factor and with the treatment ol 178-estradiol. Histochemical staining for tartrate-resistant acid
phosphatase (TRAP) was performed to identify the osieociast. The number of TRAP-positive multinucleated celis were decreased
by the addition of 178-estradiol. But, treatment of 178-estradiol had no elfect on NO release in the cuiture medium of the bone
marrow cells and MG63 cells. These results indicated that osteoclaslogenesis by estrogen might not involved NO-mediated signal
transduction pathway. However, these study suggested that estrogen might prevent bone loss through regulated osteoblastic
activity and osteoclast generation.
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Fig.T Effect of estrogen on cell proliferation of rat calvarial osteoblastic cells Fig.2 Etfect of estrogen on  ALP activity of rat calvarial ostecblastic cells |n
in culture. Data represent mean £5.E of 5 replicates. E : 178-estradiol, culutre. Data represent mean £S.E. of 5 replicates. E ! 17§-estradiol,
D1 10°M daxamethasane D 10°M dexamethasone
* ; Significantly different from correspanding contral, p{0.05 « : Significantly different from corresponding control, p¢0.05

+ | Significantly different from corresponding control, p{0.0t
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Flg.3 Effect of estrogen on the NO production of cultred medium of rat Fig.0 Effect of estrogen and NAME on cell viability (A} and ALP activity (B)
calvarial osteoblastic cells. Data represent mean +S.E, of 5 replicates. of rat calvarial osteoblastic cells. Data represent mean £SE. of 5
E @ 178-estradiol, D : 10°M dexamethasone replicates. £ : 78-astradiol, N © 10mM NAME
+ © Significantly different from corresponding control, pD05 *  Significantly different from corresponding control, p{D.05
« : Slgnificantly different from corresponding control, p¢0.01 + * : Slgnificantly different from corresponding control, p¢d.0i
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Fig.5 Effects of estrogen on the TRAP(+) MNCs formation of mouse bone
marrow cells. Bone marrow cells were cultured with 1,25[0H]D, for 8
days. Dala represent mean +S.E, of 4 replicates. E @ 178-estradial,
03 1 1,25[0H]:D,

= x ! Significantly different from D3 +group, p{0.0!
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Fig.? Effects of estrogen on the TRAP{+) MNCs formation of M-CSF
dependent bone marrow cells. M-CSF dependent bone marrow cells
were cultured with M-CSF, sOOF and TCFA for 8 days. Data represent
mean +S.E, of 4 replicates. E © 17f-estradiol,

+ : Slgnificantiy different from M-CSF, sODF, TGRS +group, pé0.05

+ = : Significanty different fram M-CSF, SODF, TGFE +group, p{2.0!
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Fig.6 Effects of estrogen on the TRAP(+) MNCs formation of mouse bone
marrow cells and MCB3 cells, Bone marrow celis and MGE3 cells were
cocultured with 1,25[OHLD, for 5 days. Data represent mean £SE. of
4 replicates, E : 178-estradiol, D3 : 1,25[0H1D;

*  : Significantly different fram 03 +group, p{0.01
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Fig Effact of estrogen on the NO production of culiured medium of mouse
bone marrow cells and MG63 cells. Data represent mean £S.E. of 5
replicates. E : 178-estradiol, D3 1 1,25[0H}0
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