Effects of estrogen on bone
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Physiology

wof &= WA E (osteoblast:OB), W3} AL (osteoclast;OC), MA|E (osteocyte), &4 7HAAE (bone marrow
stromal cell) & Chet A ZEo] ZAIEIH, o]F HEZo o ~ERA =84 (ER)7F A1}, Algoll A 2w (cortical
bone)olli= ERa 7}, W (trabecular bone)oll A= ERS 7} =75 oL Qlom, o] vz @2 =2 ERa ol &Jt
ch?
1) STxH A2 (Genomic pathway)ol| 2|8t HIAEZ 79| Xt
o|~E o] Al EutE Foto] S thE ERY ligand Aghe okl T 2849 A7} 50124 DNA sequence
e} AgtslH AAF (transcription)”7} L ojuf A (target) SR} W o] ZrlE et o] off Aglsl= Eo]% DNA
sequence= o AE R HES- @ 4 (estrogen response element; ERE)e}al s} ?
2) HISXHIE Z2(Non—genomic pathway)ol| 2|5t IAEZAI| &t
TEA—H| ARl AE = A v EAlol ofs vzl ARgoll EelSkehA] s o] 24 B kS niAlE &
g ojulahn, o ~ER | ©J%F Sre/She/ERK signaling pathway©] 2Hgste} 2H2- 2hg-50] ofjof] &gt}
3) 2| KHEIAL
o] & A (remodeling) = 14| (turn over)~= OB W OCeo|| 2J3tt}. Basic multicellular unit (BMU)%t # 2] 3EH
= Bofoka = W2 9= AZZE0 FelE o, OCe| ofgt W -7k AlAFE|AL o]o] OC7} apoptosisol #HA|H,
W77 2l OB7F K] A= Qe WS A= m7p chAsHA Fo,
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I Session II : Sex steroid and bone

Estrogen and Osteoclast

w3} A3 ABAIQIA} (osteoclastogenic factors)oll+= IL—1, 6, 7, TGF (transforming growth factor)—8, TNF (tumor
necrosis factor)—a, M—CSF (macrophage colony stimulating factor) 5 W& Z£&27} 275k} °
S| AEZAL o|eat w wful 4L ARG A AR = A skt BAEE ERS IL-6 AR o)A NF—«B
(nuclear factor kappa—light—chain—enhancer of activated B cells)¥} 2+ A} @12} (transcription factors)el A%s}
o] DNA©| ZAgtsh= 2L Wafisto], 4+ TL—6 AR AJAg} ° T3t o AEZ AL JNK (c—Jun N—terminal kinase)2]
285 7F4AA AP (activator protein)19] AARS ZFAAZ] 3L TNF F4212] WS 7haA|7Ict” gk o ~AE27A1e CK
(casein kinase)22] Z-8-2 714A]7]=1), o]= MCSF -G-4dxke] "ol Q3 92 Sp (Specificity protein)12] Tas
Faketo] A=t MOSFS] A} <A Hct
o\ AERA A Al w 3k A3 Ao F 23 RANKL (receptor activator of nuclear factor—kappa B ligand), TNF—
a, IL=1, IL=6 52| Ale|=7|Ql5o] S/dehent,

Oxidative stress

AR (reactive oxygen species; ROS) |4 7] w 44l Gbof 7]ofgtth= Halr) Qli=g)| ® v HA4S A8)st
T AglolA AshA AEE AT fbEe]’ gatshE o] w Al ARtk AtE Qo] ol AE R Age] ofgt Al
S} AE 27w axdof] Z]ofRhtfal Hojit),

Estrogen deficiency and bone loss

o ER A0 A% 0C 4O F7hek W §4719] A, OC apoptosis®] 7142} 47 F7h 5] At wl 24lo] b
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ET (estrogen therapy) on bone loss

o|lAER Aol tiste] o AERA @S AlRYS Z7]olw o] njgko] haxskal OCO| /o] AskE |, 7|1t
AREA] W Faro] Astel W gAde] 5t 123l OB apoptosis®] 747t )
¢hH ER EROEA §44] WS AAIgk= Q1AL (corepressor)E HEsH7]% abr w T3] A2 A/ 91741 IL-6,
TNF-a, M—CSF 5-& A=3}7|% a1l QA|sl7] e i} ? wheba] ETC] Z7]oi= OB Aol et ol AEZ 7] o4 mat
2 0BO] 53] Z717k e AHIEID, ol o AR le] Faiztgo] g )3 4717be) Ao ofet Azt
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1) NAMS position statement, Management of osteoporosis 2010

PEPI (Postmenopausal Estrogen/Progestin Interventions) trial, WHI (Women’ s Health Initiative) &5 2] s}
ET Hi= EPT7F 23 9l bl e s AR AGF] ol ~ERA (B~ CE 0.3 mg/day, %], micronized 178
estradiol 0.25 mg/day, %333 178 estradiol 0.014 mg/day) 2|22} 113 HUEE 3FgAIXIt 3 NORA (National
Osteoporosis Risk Assessment) study, Million Women Study, WHI 5-2] AGtol|4] Z4Eo0] 7hAastcal skt
A8 ET/EPT+= &4lof #gh a-82do] ATtEA] oottt HT 717he] A2 w Aol Stha-54d =249 s o

212
o
o




Effects of estrogen on bone : 0|5} I

W] glstelis 2 Al 27t At ojofo] o 9IS BT uf Mg A oR wejat 4 ek,
BT i BPTS S5HshY @17k 3~6%0] BUE7) 7hashan 240 st M ks uig s B AR 534 S04 42

o] Fc} ¥

2) low dose estrogen

Estradiol Z|5& -85 0.050 mg/day} 0.025 mg/day= Foigt
T 2 Aoz} glodeh
HOPE trialolA CEE 0.3, 0.45, 0.625 mg¥} MPA 1.5, 2.5 mgs 7 Foi510] #8329 o ~AEZAQ] aits Yotk
o5} o LR A|8EFo] CEE: W 44 odbe] &85 Fu CEE 0,625 mg2 CEE 0.3 mghth 3452 Z7}A]7|v CEE
0.4 mgo]| H|FjA= G-ol8t 2717} 9lal, MPAL 23 Zulro] =7} Wl #8eko] CERe! 7Z-9ul Wala] &vpr} 9Jet
71 3% microdose estradiol 0,014 mg/daya-2} Z+- Raloxifene 60 mg/d o+ 2@ 7F A} Aol A= 2 3=0] w 4
A} ZAEol A F w1t Zolr) glckar skl o’ A 7|7ke) A} gty
73] micronized 178 —estradiolS 6541 ©]AF ool 7] ol A1 Q] w WA|E-2 0.25 T+ 0.50 mg/day v} 1.0 mg/day
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3) National Osteoporosis Society position statement 2011

60A o] Fe] ofdollAl HTw athe39] A== 2gshA] odtt, 604 wlwke] of ol A= HT7F Stha-5-9 A& o]
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4) NAMS position statement, Hormone therapy 2012
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Conclusion
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