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Changes of Bone Mineral Density of Total Body
and IL-1 levels in the Culture Media of Bone Marrow
and Peripheral Blood Monocytes after
Ovariectomy in Rats

Sung Han Kim, M.D.
" Department of: Obstetrics and Gynecology, Phohang Mary * s Hospitai, Phohang, Korea

Although the mechanism of bone resorption induced by estrogen deficiency is still
controversial, recent studies have suggested that estrogen may modulate the secretion of
bone resorption cytokines that are produced in the bone microenvironment and influence
bone remodeling. Among them, IL-1 promotes bone resorption by stimulating the activity of
mature osteoclasts and the differentiation of osteoclast precursors and the production of
cytokines are mediated by estrogen. The purpose of the this study was to evaluate the
effect of ovariectomy on bone mineral density and levels of [L-1 in the culture media of
bone marrow and peripheral blood monocytes.

The experimental animals were 16 female Sprague-Dawley rats that were § weeks of age
and weighed an average of 186.8gm at the beginning of the study. Bilateral ovariectomy was
performed from a vental approach in all rats. Bone mineral density(BMD) of the total body
and IL-1 levels in culture media of bone marrow and peripheral blood monocytes were
measured before and 8 weeks after ovariectomy-with DPX-L and ELISA assay, respectively.
Serum levels of LH, FSH and E, were measured by RIA assay.

BMD of total body was lower after ovariectomy(0.24+0.04 g/cm2) than before ovariectomy
(0.27 £0.03g/cm2)(p<0.05). Serum levels of LH, FSH were higher after ovariectomy(0.87+£0.36
mlU/ml, 9.47+1.26 mlU/ml) than before ovariectomy(0.1020.06 miU/ml, 2.09+0.41 miU/miXp
<0.01) and serum level of E. was lower after ovariectomy(10.98+8.71pg/ml) than before
ovariectomy(7350.77 £417.29 pg/mi)0.01), respectively. Levels of IL-1 in culture media of
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bone marrow monocytes were higher after ovariectomy(25.47+3.54 pg/ml than before
ovariectomy(9.83+1.10 pg/mD(p<0.01), but there were no statistically significant differences
in culture media of the peripheral blood monocytes(before ovariectomy: 10.59+1.03 pg/ml ;

after ovariectomy: 11.17+1.29 pg/ml)

It is possible that the increased production of IL-1 in estrogen deficiency induced by
ovariectomy occurs in the bone microenvironment and this cytokine may play a critical role

in inducing bone loss.
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2EZA AP 9T S&HL TuA
&9 F7te WA dFo] Jon o
AL 59 A @A SRt Mx
o3 AMAEE Alo]E7IQl] FgE w|A
SEA B3 AR LA o
(Raisz et al, 1988 ; Horowitz et al, 1993) #
g3 7ML o}y BEHsith oHF Ao
E7RRl FelA interleukin-1dL-1),
interleukin-6(IL-6), tumor necrosis factor-
@ (TNF-a) To| BIH X Y43 FFF
gE5EE /A AL ¢4¥A oy
(Gowen et al, 1983 ; Lorenzo et al, 1987 ;
Boyce et al, 1989) o]#}§ Alo]E7FIQ] Fof
A IL-1& osteoclastogenesis® A=313 F
Aol FFrol #H3te TE Aol EFRI 9
o1& 2= 3= Flo g delA AoHKonig
et al, 1988 ; Ralston et al, 1990 ; Rickard et
al,1992). olel Az wWAMNAM YF di
AR & 9T J2EBA APo] AAITY
=9} dx¥Y g F5 GAFE 2 WY
ste] &A% IL-1Xe vA= I§E dot
Bzt o] A& A3t

JEL

AP 85" Sprague Dawley R A
AT EFA=186.8gm, HF AlH=21.

7cm) 167l E ¥F G4 HAEeE NP
7143 N8 8FFd SUEE SH3A L,
2Py ¥ FFEHREH AHF @A
£ Bg Mgty IL-1€ 2A39a, 54
of $x¥Ao|A LH, FSH, ¥ E.& 33}
art.

da  AAeL HWl&oE  FHIsHd
entobar®Pentobarbital sodium) 0.06ml/100gm
€ EZUE FAStY ulAF At
Wie] MFHRE AMNTE £ UEFNE =
EAA T2 8 ImlE A5 dEESF
o 22 gauge FAZIE E5EY 0.5 mE A
FstHch. UESFA 4L gdn o=
Y& 22} 15 ml Al @Bl LymphoprepT™M
(Nycomed Pharma As, Oslo, Norway)-& < 2
mE &34 2,000 rpmel A 583, 3,000
rpmA 2083 A4 B et FFANA @
3ok 83 o2 HBSS(GibcoADg& o2
138] A& % t}A] RPMI 1640(Gibco Lab. N.
Y., USA)EH o2 13] A3l cell countE
APt Gl T H 4x10° cells/mlE
gr3=0] 60 mmj/culture dishell 15% FBS¢} 3§t
A 5% CO. vl F7]ol Al 24 A1t vl FF media
9 tubeE &A 2,000 rpmel Al 5E3 YA
$ g BE9-& £elste ELISA(Amersham
Life Science, UQH L2 IL-18 &A 3%
2ixe] %4& Dual energy X-ray bone
densitometer(DPX-L LUNAR)E o] &3} A
AFUEE AU d4 AA€o] F
AstA HAsA L7198 da dAE Al
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B 8FFol WMo AR thEFHA
FSH, LH, ¥ E.& &4t

EAAME 9 Ame] L& SPSS PC+ &
Al packageg °ol&3tAon fod HAL
Student’s t-test® p valued &3S p
value<0.05¢1 Aol BAEH fo4d&
A3kt

2

AAFHEE dadAe AP 0.27£0.
03 gicm2ol A A3 F 0.24+0.04 g/cm2& &
At og fod ZAPO.05E EIo
(Fig D).

(g/lcm?
0.3 r

0.25
0.2 F
0.15 |
0.1 F
0.05

Before
ovariectomy

¥4 LH, FSH, ¥ E& dadA<e A8
2}2} 0.10£0.06 miU/ml, 2.0940.41 mIU/m],
7350.77£417.29 pg/mislA] A¥F 2+z; 0.8
7+0.36 mlU/ml, 9.47+1.26 miU/mi, 10.98+
871 pg/mE EAHHoE fo4¥ FL0P
0.0D& R dAAHA} AFHLE o|F
AR E & 7 UATHFig 2.).

T2 7L E B vjdsted A%
IL-1& dadA¢ Algd 10.59+1.03 pg/
mlel A AlF 11.17+1.29 pg/mE EA &
H frod& HolA &kIp>0.05), tHEZE
& gdFE B wdFsted FAH% IL-1e
daMAE A 9.83+£1.10 pg/mlolA Al
}F 25471354 pg/mE BANHCE &
9|3 Z7Hp<0.0DE EHtHFig 4).

After
ovariectomy

Fig 1. Changes of total and spine BMD between before and after ovariectomy.

* P<0.05 vs before ovariectomy
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Fig 2. Changes of LH & FSH levels between before and after ovariectomy.
* P<0.01 vs before ovariectomy. :
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Fig. 3 Changes of estradiol levels between before and after ovariectomy.
*P<0.01 vs before ovariectomy.
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Fig 4. IL-6 levels in culture media of peripheral blood énd bone marrow monocytes
between befare and after ovariectomy.

*P<0.05 vs before ovariectomy.
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o] Aol 9stH d2ERA Ao
it FFFE TFT BY3= Aol B}
Q1] paracrine production®] Z7}ell 2]3] vl
MEE Aog deiA] Y2 K Horwitz et al,
1993 ; Pacifici et al, 1993 ; Zarrabeitia et
al, 1993 ; Khosla et al, 1994) N ZE 279
ol TFS U A HEF /1AL o}
2 83}, Pacifici 21(1995)€ JAER
Aol 1L-13} IL-1 receptor antagonistell ©
g BT AAlAle B¥E 2d3ga B
3T

IL-1& A% gZAXe E559 v
Mzl AFHEY B3LE 23l FES
E A Aog d#AUL, IL-19 &
#E& Z3A 7+ IL-6, IL-11, macrophage
colony-stimulating factor®} & Alo]Ey}
el BHlE FAZAA fEstE Aoz
¢ # f1tHKonig et al, 1988 ; Boyce et al,
1989 ; Pfeilschifter et al, 1989 ; Felix et al,
1989). Kimble 9](1995)2 YA A &8 A8

3+ F ol A4 sham-operation€& A3 oA
Ho} 25%0) FFAE g 2 1L
-1X7F BAEGH R foF FUIE HY
dAaMAEE 279 F&4 IL-10] 58
g 9gg dotn Basgot HAe AF
AXNE dAaFEAE APAFANA EF
g9 TE £ It FAHF IL-1x7}
Z715o] Kimble 2119999} FAM% 2A#E
Bk 28y Stock 211989 #HA 7] o
Aol d2ERA XNEFNE 2P o
oA IL-1 A ¥t Qg B
a18k¢laL, Zarrabeitia 21(1993)¢} Hustmyer
(199N HA7] FTFFE FANA H A
A A nimsle] B2y gd T
A &Y IL-149 F71E HolA 93ttt
I Raste, AAyL g2 dy g B
2] Wl 437 IL-19 O A} §
ARt wEtA o)Ee] AT} A=A ¢
TFATNAN Bu L-1& ZxEYoM R}
=79 v F33o 23t da
AA gl 2% d2ERZA AYPAEIA IL
~lo] Z&EHE Y FAF ades
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18 Ao A7HH IL-10] By 33
FA7} IL-10) @ BEAE AWY £ 3
gXol og 2A7t ey AcE And
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AN2EZA APol| 93| ofr|Ele E&4
of thit FET 7ML F A YA go
U I REZAC] 9 nAEAHNA A4
Aol T3t Aol BRI QAo B}
= 22 dA Q. olEF Alo|Eglel
oA IL-10] A&E IFAEY 59
BIZAEL ATFHE B3E FHUANA 2F
Fo Bsle HAOE EHA gon, oF
AR EFIQL A o] o AERA o3 =4
dobe 23azk Aok old Aabs vaE
Alge] oF AAEZA APo] WAA
ANELES [L-19] vXE ¥FE dolr
1A o] AFE A Y3

859 Sprague Dawley YRE tIFLE
dadAE AYAFANA DPX-LE o438
o AAFUEE FH3HR, dAaHEAE
BAEFARE &7 918t A LH, FSH, E.&
ZAsnt, dadAs APHRFTAN TX
A oA S TE Eelu gt
o] ELISAH o2 IL-1& &FAu . st

dAaEAE AW 8FF 43 AAEE
EE BAGHLE F3A @ a(p0.0
5, 83 LH 9 FSHe dadA& A8 85
Fo BAYHLE fHosA RXp<0.0
D, B dadAE Al 8539 FASA
S 2 F3A @ATHp<0.01). S5 EYF
o WAl H ZHAZ IL-12 daHEAE
A 8FFo BASALE fofft FUME
BRap<0.05), 2EY dFol ujokdl
oA &A% IL-1& EBEAZHLE {3
Zpol & Ho|R| gkt

daEAE AAF oprEe S a8yT
ol Al IL-19] ¥-H| "7}‘; JAEEA Ay
of o) ZuEE T4 FLF AR
A8 Ao A}E%EP.
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