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/A preliminary study for the cerbral infarcted brain atrophy and osteoprosis\
via female reproductive physiology
(Osteoporosis formation and alteration of female sex hormone after Cerebral Infarction)

Jong Soo Lee, OMD., Sang Hyub Yoon, oMD"

* Dept. of oriental rehabilitation medicine ,College of Oriental Medicine,
** Eost-We dical research institute Kyung Hee University,Seoul Korea

the aim -of this study was to investigate whether osteoporosis can be advanced after cerebral infarction or not and role of female sex hormone. alf animals
were classified 4 groups: group of ovariectomy (OVXgroup) group of cerebral infarction( INF group), group of combination ovariectomy and cerebral infarction(
QVX + INF group), naturally intact group for control data (NOR group ). cerebral infarcion was made by Chens method with some modification and
ovariectomy was performed by Wayforth,s method.

experimental data was collected at 15 days,1 month, 3 months and 6months after starting observation. serum 17 8-Estradiol (E») was determined by
radioimmunoassay. for comparision of osteoporosis formation, bone density, serum osteocaicin, Serum fotal calcium and phosphorus,Serum AST
Concentration,Serum ALT Concentration Creatinine Concentration were also calculated.

we have found that cerebral ischemia decreases not only the serum concentration of 17 8- estradiol and inhibits but also the physiologically compensatory
function of the ovariectomized rats and that the decreased estrogen concentration followed by cerebral infarction have not produced osteoporosis, regretfully.

Q/ Words : Osteoporosis, Cerebral Infarction, Female Sex Hormone j
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Table 1. Changes of Serum 178~ Estradiol Concentration in

each Group
15day | month 3 month 6 month
NOR growp  406%96”  323k172  368+19.1  359+133
OVX group 168464 207+55  160+31° 1794931
INF group 84182 44177 24£103 4304242
OVX4INF growp  6.1169%  121469% 138444 176+69

128

a) mean = S.DIU/LYN=8, 8, 8, 8)

* p <0.05 by Kruskall Wallis & Bonferonii test

# p <0.05 by significance between OVX group and INF group
NOR group ; the naturally intact group

OVX group ; the ovariectomized group

INF group ; the cerebral infarcted group

OVX+INF group ; the ovariectomized and cerebral infarcted group

2. ECfAll Olx[= F&
)

(1) & Osteocalcine 5=

—

g

&N X|

[ = B |

EH

Aol 84 Osteocalcine Concentration 15
Aol 0481005, 17185 0421003, 3/HEF 045
003, 671¥% 049100322 yelgtom FHAH
Hso Fode BEHA FUT.
7% 1543 1.06+001, 171¥9%
37443 0731001, 67143 083+
00122 Yeht 2+t p< 0069 F94del A& F
7V7F #FEEH A
HAATANE 1585 0531005, 17/HEF
043£0.06, 3714 F 037004, 6723 052+0.052
2 uepgon Aawa vusia oz e ¥4
Osteocalcine Concentration® ®.0]3L 1o} f-94
< BFHA g9k
GAHEH A AT 15950 063+£002, 171EF
0932001, 37043 073001, 670E%F 063+0012
2 Yt 247 p< 0059 Aol e Pt
W AT Table D).

Table 1l. Changes of Serum Osteocalcine Concentration in
each Group(ng/ml)

15day 1 month 3 month 6 month
NOR group 0484005 0424003 0454003 0492003
OVX group 1054001 0834003 07300 083001
INF group 0534005 0434005 037£004  052+005
OVXHNF group 0632002 093001  073+001° 068001

a) mean + SD.UUL)N=8, 8, 8, 8)
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* p <0.05 by Kruskall Wallis & Bonferonii test

# p <0.05 by significance between OVX group and INF group
NOR group ; the naturally intact group

OVX group ; the ovariectomized group.

INF group ; the cerebral infarcted group

OVX+INF group ; the ovariectomized and cerebral infarcted group
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2) X Calcumsz

o] @ Cacium =€ 15YF 580+
€3 5542023, 3HL3E 550029, 67
550103822 Uehow HAH ¥EFY fo
#AEA &k

HaAETe A9 59T 101064 14T
8071023, 3/M¥E 8071031, 67]1€3F 8500312
2 vguy 47 p< 0069 4ol e S
= e

<O
o

.2

pr
flo ok

1o
ox

HWWOWL YT 5384018 171€E 54
+027, INEF +010, 6712F 598+0240.%
el o 14”—?4 N A SoAe 0L
et

wiHE 36, 1H4s

WAL 15%_‘3? 6.21+0
631+069, 3/MLE 713 67143 77610512
et 42 p< 0059 vﬂ*é o] & 7t A
= tH(Table 1.

Table Ul. Changes of Calcium in  Serum in each
Group(mg/d)

15day I month 3 month 6 month
NOR group 58040267 5544023 5504029 550038
OVX group 7905064 B07+023° 807031 850031
INF group 5384018 5044027 5294010 598+024
OVXHNF growp 62140360 6314069 7134034 7.76+051"
a) mean + SD(UL)N=8, 8 8, 8

* p <0.05 by Kruskall Wallis & Bonferonii test

# p <0.05 by significance between OVX group and INF group
NOR group ;the naturally intact group

OVX group ;the ovariectomized group

INF group ; the cerebral infarcted group

OVXHINF group ; the ovariectomized and cerebral infarcted group

(3) E&PhosphorussT=

Aol EAPhosphorus s 1595 74+
0.35, 1714935 6381012, 37H€3% 6.08+011, 671€¥
509101322 veigton BAA4 W] f94
& dERA g,
CGAAETY S 159F 4801064, 1NYEF

552 YEht 42 p< 0069 #FoAol e

A7t t’r%&]‘”ﬂ‘ﬂ IMNEF 5491031, 67/1L4F
Bt frel4do) BaA) °‘°‘E¥
+ 159% 8(4+018 1/H¥%
7524017, 670 LS 74610242 b}
w3 B A ke
Phosphorus =& Holil Jov oL AAY
Z] oLoh;]_

figake o K 510X069% itERt
p< 0059 Feldol ' HAZF A eH, EF
6521069, 3/ME%E 658+034, 671¥ % 6060602
Ueh o2 A &ktHTable V).

o)
oW Ee

Table IV. Changes of Serum Phosphorus Concentration in
each Group(mg/di)

15day | month 3 month 6 month
NOR group 7047035 6381012 6081011 5094013
OVX group 4801064 4971055 5494031 5.09+031
INF group 84018 THAZOTT 70T 7461024
OVXHNF group ~ S.10+069° 6524069  658+034"  6.06+0.69"

a) mean + S.D.(IU/LYN=8, 8, 8, 8)

* p <0.05 by Kruskall Wallis & Bonferonii test

# p <0.05 by significance between OVX group and INF group
NOR group ;the naturally intact group

OVX group ;the ovariectomized group

INF group ; the cerebral infarcted group

OVXHINF group ; the ovariectomized and cerebral infarcted group

(4) HHAST=

B FHASTEEE 159F 24060+3962,
8% 2323811792, 3/1€%F 23688+19.1, 674<
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54% 2168012644, 1145 29
1779119312 YJER TrJf‘é%
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? ARG kot
.

HAAFANE 15YF 2382411822, 1/1E%F
VA4E21T1, 3NEZF 22940+1033, 6/HEF
24330124212 vpebtom AT wlasid £
/do OIXJQX] Okgb:].

1/}/\2451;]7:1&-‘}31 z‘,f_
% 2121542639, 3IMLE
8772+26.002 YeEt 94 94
HTable V).

226131690, 174€
2138+1494, 67/14%
A=A dsk

Table V. Changes of Serum AST Concentration in each

Group(iufi)
15day 1 month 3 month 6 month
NOR group 406043962 23238+17.92 236881191 235.09+21.33
OVX group 268012644 2974443525 3160201 27.79+1931
INF group 2824+1822 242442171 229411033 243302421
OVXHINF grop 2261311690 212.1542639 2138+1494 1237.62+26.09

a) mean = S.D.(IU/L)YN=8, 8, 8, 8)

* p <0.05 by Kruskall Wallis & Bonferonii test

# p <0.05 by significance between OVX group and INF group
NOR group ; the naturally intact group

OVX group ; the ovariectomized group

INF group ; the cerebral infarcted group

OVX+INF group ; the ovariectomized and cerebral infarcted group

(5) EHALT 5=
947 SHALTsEE 158F 80691946, 1
MEE B3HE792, IMLFT 66981901, 671E%
590+13302 Uehgon AAZ Mz FoAde
vehtA] gtk

dadETe A 158%F 682469, UHLEF

W
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7907+559, 3MEF 76054831, 6714F 7790+
9312 veh} fel4go] B2EA Wt

HAAT e 159F 69384828 1HES
7544+797, 3INEF 7829+10.03, 671€% 7300+

1422 VeSOV FoAde
YAAZYANTS |

& 9394
(Q
79121690, 3/MYFE 7358+
RS

o 80024689, €%
844, 67445 7762+

69022 YEMGARE foAE AAHA Gyt
(Table VI).
Table VI. Changes of Serum ALT Concentration in each
Group(lu/)

{5day 1 month 3 month 6 month
NOR group 80601946 75361792 6698+9.01 759+133
OVX group 76824694  7907+559 76.05+831 7794931
INF group 6938828 75441797 7829+10.03 73.0+142
OVX+INF group 80024689  79.124690 73.58+844 7762169

a) mean + SD.ULYN=8, 8, 8, 8)

* p <0.05 by Kruskall Wallis & Bonferonii test

# p <0.05 by significance between OVX group and INF group
NOR group ; the naturally intact group

OVX group ; the ovariectomized group

INF group ; the cerebral infarcted group

OVX+HINF group ; the ovariectomized and cerebral infarcted group

(6) EACreatinine s

Aol A Creatininex = 15¢% 006+
00117022 0031007, 37443 003+0.09, 67125
0040022 Yehgon AAA W f94& v
ERtA] oFqkrt.
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HAATAANE 159F 0071002, 144F 0.4
+0.02, 371€F 002001, 671€F 0030022 1}
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Table Wil Changes of Creatinine Concentration in each

Group(mg/dl)
15day 1 month 3 month 6 month
NOR group 0.0610017 " 0.03£007 0032009 0.04+002
OVX group 0.10+003°  005+005 0014003 0022001
INF group 007002 004002 002001 0031002
OVXHINF growp 0094002  0.04+001 0034005 0032002

a) mean + S.D.(IU/LYN=8, 8, &, 8)

* p <0.05 by Kruskall Wallis & Bonferonii test

# p <0.05 by significance between OVX group and INF group
NOR group ; the naturally intact group

OVX group ; the ovariectomized group

INF group ; the cerebral infarcted group

OVX+INF group ; the ovariectomized and cerebral infarcted group

1593 1571006, 171¥%
1524004, 37/€31.44+004, 67143 1.35+0.062
4 WEe foge Yeu

- 15493 1681006 1/1€%

1.39+0042 YeR} 374E7HA]
© YR Ao g foAel BEEA &
gou 67830 = 1201042 JER} p< 0059
F ]

Ye TREY gavt BEHY.

MEF 121200302 YeY fod4dE I2E 7
27F QA A eH(Table V).

Table V. Changes of Bone density Concentration in each

Group(g/mi)
15day 1 month 3 month 6 month
NOR group 1574006° 1522004 1444004 13520.06
OVX group 1684006  150£005 139004 1204004
INF group 148003 150+£003 1404005 134+0.04
OVXHNF group 1492006 1452006 1402002 121+ 003

a) mean = S.D(IUL)N=8, 8, 8, 8)

* p <0.05 by Kruskall Wallis & Bonferonii test

# p <0.05 by significance between OVX group and INF group
NOR group ; the naturally intact group

OVX group ; the ovariectomized group

INF group ; the cerebral infarcted group

OVX+INF group ; the ovariectomized and cerebral infarcted group

3 M oox
N KR
2 _D,
fijo N o
T =
—iJ ﬂ; 2
O
o iw 2
o o =
ot oo 3o e
o ¢, Nog
o X e off -
o ug = % = F%
ol }i ro NE:
L % g L g
a ool o oo S
Y pm s o P 2o i
e e I N
. gl&_z ('UIO : OZ,J K- rg_'. 1o m?_‘(' L.—; O‘hl’ N
) = R
fEyafEIzna iy el
ol [o 1=
L) <N o 2 yo ox
{ 2 — {1 2
2 EX o *ean s
Morlr £ oo o o oot 2

rhoox O off
AN

o 2
SowE 4t 2

= X
ox U
o
frtl
AT
A

=
- et
w
s
o
B
o
ﬂllﬂ.l
e
=)

Mo

ox ™
1=
j}i
o
>
uel
oy
¢]
172}
)
2
=)
lo

131



daFEegsa) A1l A1z

s 5—2% estrad101°] FAZN
Ho| ol Aot #yd Aolehd o= Al
PEAREA S Bl dyzeed
g elate] e 402

£33 A5z ‘ﬂ?{r"é—% A7
FEAEI” 29 3oty =

o] -‘[L/H/Hl,ioll,]. ;dz%o] ‘?ﬂoﬂ/ﬂ
A g9 gAY 23
=44 Ede

=
do Ho £ AAd u
7|
0]
=3

o

Y r.’E. ox ol X
Olt
0l
1o
N
o}
flo
&

> e
o
= oo X rm o
[o3
oo o 2

[ S O U 4

(

o
rir
£ %2

ot T

4
9]

oY odl
7a

=
ot
L

A
rir

l

©,
(o3
iy

e

oo ¥ &
o b

m{
>
=2
1o
ret
I
\»
Y
c
=i
e
b
il
=2
=,
Flot
[0

o oX XN It
[ R U (=

o
b
0
3
[l
— M g
2
k=)
r
B
f
o
2,
SHE
>
o

CEZiRiE
g9 Do} ZEZ3,
3t Tl gva geA
H A7 o]&9] estrogen H5o ¢

sk

e
[‘ -0,
[‘ (o3
Ho
g

X
re
&
o
hin3
=

Lo
e
o
o%
o lo om

fr &

fad
o
£
£ my
a2 o Hl

oox
&oHo B v

o
e

R:)

R

I
(o

&
ETYS

o A2 A7

_\'1"—]&‘—111
.
of

0:
-rf_m

rd
32 Hr |o

=
=

X
il
_—.}é

Alghch Wil “mfETE LBTRT B . AR
R o2k dd 2o A%, 2%, Aok A
o BaEd 2 BAVE dow, MR <HaHE>ol
B/l FEa Bol Fueld Eod B &
Sl He BEE Qoslw, <>l Bav) el
W fol BhEn vt Aastel BE Yoty 3
At é, %‘f"s—% A Ao Edolm ®3 &
FAe AR, *E%f%w e &
Y OHER

Ot

o &
_,r_?(_ﬂoﬁ

A8 TJr HE, =3+ BREe 248 Peth
dA ox UEH9 7EdxE 417154
A7) -AA-FIH] A HEE Ak oulo
th A7)l E WA 7FAEE oprld Alst
F-saheAl-dagg 715 Ade] Hle] Hrl
oge Ae HEF o]Fdd AdPstes HAZS
Agati-weteAe] R AFNE st A4
GRS £ FaEo] 49 estrogenZ

up
i)

fot
r
o
of off
t
S
anj

olN
=
=

ofN
_\rL

, TRAGE 59 AW =
A Batopuel A A E
& hemoglobin, chemical hypoxia,
amyloid protein, Sw/g9 oAt ANAALGEA
<9 Aol Wk HAFAEY Wofrise o
At 2 9o E estrogenZdols AAAEU
choline acetyl transferase®] #4¥} Nerve growth
factor messenger RNA®| ZrA= AlFAE] o

Wil JoU1 & 9 oI B Iy
HESR 99 duz

Al FU{N‘ 2
-E e i
s
Jot

of
o i
o
N
2

i
lo
fii
=
I
R
o3
E
tlo &
b
rir
X
10

oo Jm

N
A3
N
Ko
o
)
(Ui
o
ko)
rir
:oé
rd
il
1o
e
i)
o

£
O
=
ed
=
-'Ei'
An
2
D)
rir
do
N
o
i)
o ’
Ho
uk
1o,
LI SR
22 o X o

2ol shtolr] Fol 5

ALY 252 ”rEthtﬂ gt Solst

= 0 2



o
bt

9|

= =

A7 AR

B Uz + 3

OlAL A O F

=

5T
it
o

K

o

< AA ZE9 9%, 24 4

oK 24T ddael 22

)
s

e gslagols] o

)

pu
kel

T
pol

[

345

SERI
CEER:
o

¥ Slemenda

3t

A]

(bone resorption)*|
A FFTE

9\)\-]\__

ode HEFE BhEFd HF RHEHN T2AT
i

[¢]
S

4 ZFIE
4
fai s

A3t
o] LA

A 3

}

o)
ped

7}3

°©

=

m FErh
e w3

=

==

o]

o]

=

7

WA

aL
=

=7 7](Single photon absorptiometry,

9 s} FAl
7k o]

24 g o

=

o}
=
o

3L

=2
A AHEHT e =2

il
z
4ol

ol
HH
e
ol
B
=
<
4}
i

il

Wb AgFolrt o

]

[e]

2

B

I3
o

273

A

HA &
gHoz

0|

7] (Quantitative

absorptiometry,
computed tomography, QCT) ZA4]

energy  X-ray

absorptiometry, DPA), « %ol 14 %]

2% 7](Dual

k)

al
=

s}
LV
calcium

L

1

}

il

471 4

histomorphometry £}

=

=

serum total or bone specific
dAE el o

=L
=

ohue
dApgEle An

bone

)]
L

3L
=

A
L
hoy

Tartrate-Resistant Acid Phosphatase
=
i o

alkaline phophatase, serum osteocalcin 5°] I
[e)

2

F2A7lE
b= Bash  kinetics Tol AT ARIE FFHAAY 4L

& (Archimedes’s

9
pod

A
ARALE AT, oo AZg Holg wdi

4

1

X

tol 4859 TiEE

o]
ol2 7 o A

o]

5|

=

=

=

=

v A
=S

o]
principle)

g

A

ol

b @it

A3

i

B
=

of

iolm

SHA

& ALGAN AA

=& TAlol AR

A%

133

+ Y4 (bone formation)X|

4 A g

A 3t



g@Fte et A A1l AlE

ARl shtol,
22ALY #E5E ehiey W7
deiAglon, ¥ aFAqE JaRurt ua

go Soldhn FU% WAz
o

P

e R
o
S
o
— :10
= Ll
o ;‘c';
o rle
o
ot
4
ric

i
1o
K=
g
ik -
oftt
>
i)
2
ot
oX
>
N

El
2
1o

o

N
N
i,
2

'mﬂwnr_xzi_mz;

ol
L

rr oox 1
o

1~ =2 rh olN

| g o

ATl E daHETIN FoE
_8_
A

=
Zol Hldte] BaAET

Lt ?22 ]

el

rie 4
re
-
o
i dJo 2
£ o 32
(e eoe L‘i
Qv
o ot
o s
B
B
>
=
3 o
=
e
X
=2
L do

i
2
1o

N
B>
rr
Mk
iv)
oHl

ol

of\
tlo
12 ofx
X o W
>,
N

i
12
ek
rlo
=

[+

o,

-oh,
P2

X

my 9
i

B

oZ

lo

ek

178 - estradiols =5 7

>
Mz
2T
o,
1 = r
rL Oi
[
X
i
ot
o=
™
iy
o
o>
N
|

e
>
)
o
R
ol
ol
2
Al
o i
o
1=
d

jo &=

B2 &
rlo
mZ
-
olN
2
2
>
o
P
o

/\ gk
o
off
B4
i
o

Ho
lo
oX
o)
ro
o
™
N
&2
o &
g 3
i r_'T_" rlo
B
2
it
-
o sE el o b

[l
15¥ 5 (p<0.05), 17HE%
671 4F(p <0.05) l 91{ 7.&_@%

2. Osteocalcine 3 Mol A Aol St

3. 71eh @A W fdse 23 gt

134

. HEETiAbeE

20953243, A0

A A€, pp. 1, 27-29, 47-56, 1991.

. Frawley LS., Neill JD. Biphasic effects of

estrogen on gonadotropin-releasing hormone-
induced
monolayer cultures of rat and monkey
pituitary cells. Endocrinology 1984;:559-663.

luteinizing  hormone  release  in

. Moll GW. Jr. and Rosenfield RL. Direct

inhibitory  effect of estradiol on pituitary

luteinizing  -hormone - responsiveness  ‘to
luteinizing hormone releasing hormone is
specific and of rapid onset. Biol Reprod.

1984;30:59-66.

. Kamel F.,, Balz ]J.A, Kubgjak CL., Schneider

V.A.  Gonadal
luteinizing hormone sectretion by perifused rat
anterior pituitary cells. Endocrinology 1987;120:
1651-1657.

steroids modulate pulsatile

. Riggs B.L. Osteoporosis in: Wyngarrden J.B,

Smith LH, eds. Cecil textbook of medicine.
4th ed. Philadelphia WB Saunders Co.
1988:1510-5.

. Rothmann RH, Simeone F.A. the Spine. 3th

ed. Philadelphia : WB Saunders Co. 1992

1393-204.

. Sourander L. Rajala T, Erkkola R., Helemus

H. Cardiovascular and cancer morbidity and

mortality and sudden cardiac death in
postmenopausal women  on  oestrogen
replcement therapy(ERT). Lancet. 1998352

(9145):1965-9.

. Motel K.F., Meyer J.S. Lack of postmenopusal

estrogen replacement therapy and risk of



HEFS ueTd dE #EHY 71297

10.

11

12.

13.

14.

15.

dementia. Neuropsychiatry Clin.  Neurosci.

1995,7:334-7.

. Riggs B.L. Osteoporosis in: Wyngarrden ].B,

Smith L.H. Cecil textbook of medicine. 4th ed.
Philadelphia : WB Saunders Co. 1988:1510-5.
Weaver CE., Chung MP., Gibbs T.T. Farb
DH. 178 -estradiol protects against NMDA-
induced exitotoxicity by direct inhibition of
NMDA receptors.Brain Research. 1997, 761:
338-41.

Gibbs RB, Wu D, Hersh LB, Pfaff D.W.
Effects of estrogen replacement on the relative
levels of choline acetyltransferase trka,and
nerve growth factor messenger ras in the
basal forebrain and hippocampal formation of
adults rats. Exp Neurol. 1994;129:70-80.
McMillan P.J., Singer C.A., Dorse DM. The
effects of ovariectomy and  estrogen
replacement mrna expression in the basal
forebrain on the adult female sprague-dawly
rat. J. Neurosci. 1996;16:1860-7.

Goodman Y., Bruce A.J, Cheng B. Mattson
MP. Estrogen attenuate and corticosterone
injury
and amyloid peptide toxicity in hippocampal
neurons. J. Neurochem. 1996;66:1836-44.
Fukuda K., Yao H., Ibayashi S., Nakahara T,
H., Fujishima M., Hall ED.

exacerbates  and  estrogen

exacerbates  exicitotoxicity, oxidative

Uchimura
Ovariectomy
replacememt attenuates photothrombic focal
1schemic brain injury n rats. Stroke. 2000
Jan;31(1):155-60.

Wang Q, Santizo R, Baughman VL, Pelligrino
DA. Estrogen Provides Neuroprotection in
Through  Perfusion-

Forebrain  Ischemia

16.

18.

19.

Independent Mechanism in  Rats.  Stroke.
1999;30(3):630-6.
RIOEE MAEEOEE U

417-419.

N i, 1988

. Rusa R, Alkayed N.J, Crain B.J., Traystman

RJ, Kimes AS., London ED., Edythe D,
Klaus JA, Hum PD. 17 beta-estradiol
reduces stroke mjury in estrogen—deficient
female animals. Stroke. 1999;30(8):1665-1669.
BOITHL RERETPIRSER. A & T std T4
E3E. 1985111,23,36,39,57,92,166,195.

A wlEs, ZEA. Rt Aol IR

%LH Fse et FE 2 B3 1A

20.

2L

22.

23.

26.

PR dh a4 1995:8(1)1-27.

THfTol BRisREe WA= ¥

® Ao =R 19514164 177,

AL, BE 2 SbEEnEE] ARy &
) M R X e PR SWJZH%4
3185 7], 1994,5(1):23-48.
7 cd, 7(4/\‘]4 7123* o]?g—

L R, %R BYE 3o
fE}Oﬂ o & 3 2
1997,7(1):254-271.
o]y, olFw. AU AL 93

1993:278-282.

HA o1& 3

. Waynforth HB. Experimental and surgical

technique in the rat. Academic Press.

1980:160-3.

. Hisao K., Takeshi N, Kahonn T., Hiroshi K,

Koji S, Terushige K., Marinka, Drobni¢-
Kosorok, Brigita L., Nobuhiko K. Participation

of cathepsin L on bone resorption, Federation

of FEuropean Biochemical Societies. 1993,321
(2,3):247-250.
Jean-Marie D. Pascale L. Gilbert V.

135



ol srs A Al AL

3L

32.

. Brakenhoff

. Power

Collagenolytic  cysteine proteinases of bone
tissue; cathepsin B, {pro)cathepsin L and a
cathepsin L-like 70 kDa proteinase. Biochem.
J. 1991;279:167-174.

PJ.  Interleukin-6
Antagonists. DN&P. 1995,8(7):397-403.
M.J, Gosling JP, Fotirell

Ratioimmunoassay ~ of  osteocalcin

Receptor

PF.
with
polyclonal and monoclonal antibodies, Clinical
Chemistry. 1989;35:1408-1415.

L BIOR, SFFIEEE, S5O W B

B2 A& @, 1989:143458-460, 476-478,
490-492.

., Salomon C.D. Osteoporosis following calcium

deficiency in  rats, Calcified  Tissue
International. 1986;39:267-270.

Devlin H,, Lumb G., Ferguson M.W. Serum
parathyroid hormone and calcitonin
the adult
Experimental and Clinical Endocrinology.
1992;99(2): 84-86.

Shimizu T., Ishoguro N.,, Miura T. The effect
of calcitonin on osteoporosis of the rat
hindlimb induced by denervation and isograft

levels

following ovariectomy in rat,

transplantation, Journal of  Reconstuctive
Microsurgery. 1992;8(1):41-45.
. Draper HH, Sie TN, Bergan JG

Osteoporosis in aging rats incluced by high
phosphorus diet. J. Nut. 1972;102:1133-1142.

. Goldberg H., Fernandez A. Simplified method

for estimation of inorganic phosphorus in body
fluid. Clin. Chem. 1966;12:871-872.

. Kalu DN, Liu CC, Salimo E., Hollis B,

Echon R, Ray M.
ovariectomized rats to low and high doses of

Skeletal response of

136

37.

3.

41.

42.

46.

RS EEEEE

. Andreas Kastrup.

178 -estrogen. Bone and Mineral. 1991;14:

175-187.

27 =AY Ae et ug

mj A A 2AEL 1998:281-284.
MIFERERE KR BIESRRE. Jba ARE4H
Bzitt. 1982:219,260,381.

. Kupperman H.S., Watcher BB, Blatt MH

Contemporary therapy of the menopausal
syndrome. JAMA. 1959;171:1627.
gabalatels] waMHgeds] Felas
A& ARNA A 1997731

AdzidTs. HA
el A& dAL 1999:30.

Diana BS, Charles PA. Ischemic Stroke and

Use of Estrogen and Estrogen/Pro-gestrogen

7]

as Hormone Replacement Therapy. Stroke.
1998,29(1):23-8.
Grodstein F, Stampfer M], Manson JE, et al.
Postmenopausal estrogen and progestin use
and the risk of cardiovascular disease. N.
Engl. J. Med. 199%6;35:453-461.
REE HsEAE 5 o
Eary U E A+ Available
URL:http://www.academicpress.comvInSClght.

from

. Alkayed N.J., Harukuni I, Kimes A.S., London

ED., Traystman R.J, Hum PD. Gender-
Linked Brain Injury in Experimental Stroke.
Stroke. 1998;29(1):159-165.

. Fukuda K., Yao H., Ibayashi S., Nakahara T,

Hall ED.

estrogen

H., Fujishima

exacerbates

M,

and

Uchimura
Ovanectomy
replacememt attenuates photothrombic  focal
ischemic brain injury in rats. Stroke. 2000
Jan;31(1):155-60.

A9, AN, w9, A9, oA, &97

1



el MEFF FIFA UE Bk 712AT

47.

. 734, Estrogeno] AlgZ2EFAE

7Vl EdAL AEe] WSl g
A tgE A3 A, 1997:4(2):96-101.
Diana B. S, Charles P. A. Ischemic Stroke
and Use of FEstrogen and Estrogen/Pro-
gestrogen as Hormone Replacement Therapy.
Stroke. 1998;29(1):23-8,

A% 44
°

. Grodstein F, Stampfer MJ, Manson JE, et al.

Postmenopausal estrogen and progestin use
and the risk of cardiovascular disease. N.
Engl. J. Med. 1996;35:453-461.

frARAIESE W
A zdA IL-6, TGF-8, Nitric Oxide 2
Endothelin-19] 2% % #elo] 2= 9 A
Sstw, Avalable from URLhttp//www.
kosef.re.kr.

49.

oL

2.

A, BUFFY FBAT. A MR FHR
AlstE i3], 1992:960.

. Scandinavian Stroke Study Group. Mulicenter

trial of hemodilution in ischemic stroke-back-
ground and study protocol. Stroke. 1985;16:
835-890.

Hamdy RC, Krishnaswamy G, Cancellaro V,
Whalen K, Harvill L. Changes in bone mineral
content and density after stroke. Am ] Phys
Med Rehabil. 1993;72:188-191

Iversen E, Hassager C, Christiansen C. The
effect of hemiplegia on bone mass and soft
Acta Scand.

fissue  complication. Neurol

1989;79:155-159.

137



