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s 22 A E T, BREOAETEEECIEIC L 25K, Wb
D ATEEEN 2 SICHRE L, ZoRER, M EFREESCRE MM ORE, BEER
SICLVELZVEMNERE S R mE N2 L TWD, EAEIEEIC
% ERATE AR A (CFAk 28 4F) TIiX, MR ME L 2o ERRR E LT IR
FUE], TR, TEIBIC L 295 BT 6, kT TEEE - B
PREINTWD (Fig. 1), T#E6 - Fi) OJRRBEEIE, B ES B HRIE R

BHREEE T, ZORRITEHIETH D,

BIL, ROZFHAME L ToZkBZT Cidz, HICEFEMRIC X 58K
EME IS £ D BRI KV ER R ) T ) 7 2 EDIREIR REE &
LTIHALBNTVD (1), @E, BEREFRINONT AT, 21 DR
Rl RIS VE 2722 EDOEMIC L0 # I — IR IZIVE B & ITHEFF S
5 (2), LavL., ARSI, HEORBSEY 2 EORBIC LV IEFE Y
BTV T ONRT UAPERND L BWEGIEREE R L, B E B R D 5
#Y D (3), BHE, TWAENZRIT 2B HERERZEITA 0 OH R =l LI
WEEZ L, %9 1,280 TAEHEES N TV D (4, 5),

I:Ill..\ %u r
18%

Z Dt
17%

MA 2.4%
FEPRIA 2.7%
1—F 251810 Ao I & e 22
IR R 4.6% 16.6%
BEEiE S
10.2% BIck?
=55
BxfE - BT 13.3%

12.1%

Fig. 1. NERMVEL R-T-FERFRR
(EAEBE T RATEEMTE (CEaR 28 4EE) | kv alH)



LR

TIRHIISIENE T B foeSEME B HLRRE

EBEOK TR LIeEd ) 27 R 5K A
Ao, PRSI 2 BRIA & 4 2 RV HUIRIE & FFIE DR B RKAI DO 28

EFES
£V
SIS D BAHERIE D2 Wr A1 (Table 1)

(CITHALEE S 2 WIXERER S 720 O IR TV EZ R IEE LI L D5HE 3 TH

ncx= (6),
AT aA REEHRIEMREI
LUl EICE

T AT NHEIZ

Lol IEHE T

foe FE M H RLRRAE O T Tig b FEIESE D =\
BITY A7 0% FEDORDRNOHEE SN

FoTWDEZ L (7-10), AfEEERBEEEHIIED ERRIN & 722 %
2 RBERI Tl B OB EE IR E L F%ES L<IImEE

2030 5

mEDHZE (11-13) eERWEINLTWD, ZTHHDOHA

N AT A FYEHERE A TS BES B E A HLRRE 7 £ % < O S E HL

FRIEIE. B

FE S HER & 40 5 LU EITE Masathas

ERL TR, TOEHY R

LB BER T CIIEMICTMT 5 2 N TERNWEEZLND L)oo T,
Table 1. BHEIZ X 2B HREOS K ENE
E & BEEENEERADTFHED-1SD RERE) UL
KB EIRE BEREMEMN T A7 T-1 KYINEL-25 FYKEWN
B HERIE BEREMEMN T RA7T-25 UTF
EERHEE BEEBNABHERELANLTIEULOMSEERHY

TRA7 EMEDFEBEBEE 0 ELTREREZ 1SD ELTRIREREL-E

(ZER (6) LV 5IH)

ZDO X ROERKID . 2000 FEOKEEN LML TOa YA
DBICBWT, BEEUANOEREZHET DR & L TEBGHASESB 1

[mlds, B
7= (14), =1

JRALEZR 2R &5 % ['BE (bone quality) | OREEDMEE 4
WZED, BHRIEL BEELEED 2 SOERICEVHEEIN

HEBEDIRTEZFRE LB A7 O@EEDHERB EHICER SN (15),
DX IEHRIEDRRE D IZ 2RI LV . AT v A FYEFEHRRIES LS
TIEFBEEHEIE L, FICEEOHLERHEE T 2RETH D Z LB
L& lpoTE T, FHEMEHRIEORY%2 505 ARG EHRIEX. =X b



a7 DIREMN S OFEA « UMD T ISR VBRI E K Z BBl . &Y%
TV T DNRT U ARRITRER, BEEBDPELD (16), —J7. feEtaH
RIEIX, BEBEORDLRLCITEEDHIIZ LV EIT Y A7 BRI 5720
ZOFRIET T BEHEEORWD 2 WET 5 2 LITMA T, BEOKER - m B2
MO THEELRD, SOIZEFETIE, AEEEBOREICMZ T, FOIEHRIE

BN Z RITT AR R S LTV 5, BIZIE, BT A7 DMK
ToHLERESNTVDLEANIC, A& F v (17-21), BZAEKENTEE (22, 23),
TUXRET UV U BHEERILEE (24) ERHY . . BTV A7 E2ED
HIEANE LT, —TFIRIE (25) RLERAE R b= FIY IALLELL (26)
7 EVWE SN TS, ATEEEFORFEITAEEIEOYUEN LA TH 508,
FEWER TITHERORAHM RN/ Z LR, ZOX I RERND,
BRHHCREZ RTTRBORE L ZOIREIREEIC L 2EHRE, BEICK

TR EAECAEE LIRS 2 2 1k, A REOBEE, BHRAE

TP - IBROBURIN DD CEHEL 0D, £ 2T, AFFETIE, EAFERE M
gatEZ TR L. MRS EITORET L EIC L 2B & 0 IREL RS 5
7eDli, TRNETICEICERICEEZ KT T I ERRESNTVDIAERT V2
anFad R AR ARFIMYGER YA 7Y 2y v BBt T A A
ZNZNDFEFNDOFRFINKINET B OW T, B IlTHE DB 2
5L & BT, FHRLTANATEDEMBIZIEIC KT T REIZ OV T, B
W, CEGHIEES, B AR 72 & OBk L0 TR, REAM L 7R R A R
15,
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2-1 B

B v F a4 R (glucocorticoid, LLF GC) 13584 e HidEEA=e
GHEMEWERZ A L, B ORERECMRREE, BHRE, RIEMBERER L
Z< OEBOWRFICHHINS, L, TORWERD 1 2IZAT oA REE
HIFRIE OFIE (27-29) 2DV, B GCIBEE %I TV EBHED 30~50%12
BINRHET L2 EBRESNLTND (30-32), GC DEMIRGIZL 2 HHE
OWAL, B5BMh 6 » ALINICEMIZA TS Z L (33) <, GC O RfkfH A&
LG WM EHEAT S 2L (34,35) bikE STV D, LarL, GC DHIRIE
Il OEY (Table 2) (36) 12X 2B MBI KT TREOZRIAHTH D,
Flo, AT aA FEEHERE CIXEEEORD 2E U LRI EMEENmE
BV A7 PR T D (7-10) Z &b, TOREITITEEEOWD 72T T2
EBEOHPBEEGT 5 AREMENREES TN S (37-40), RETIL, HIRIE
I H5GC ELT, B RearFyy, FrR=yor, TxFHAZ/
VERW, TNENURIEFERNRSE L 2 5% MAREEY 7 v MOEHR O
ATV, FURIEME D2 D GC OBAHNT KT T8I S T HsRET 217
ST, BT, AT uA FHEHRRIERIER OINEBICK T 28 E OG22 5
T DI, BRI REDOZLIZOWT ORI HIT - 7=,

Table 2. Anti-inflammatory potencies and equivalent doses of representative GCs .

GCs Anti-inflammatory Equivalent dose
potency (mg)

Cortisone 0.8 25
Cortisol 1 20
Prednisone 4 5
Prednisolone 4 5
6a-Methylprednisolone 5 4
Triamcinolone 5 4
Betamethasone 25 0.75
Dexamethasone 25 0.75

(Goodman & Gilman's The Pharmacological Basis of Therapeutics twelfth edition & ¥ 5| H)



2-2 EBRITIE
1. B

8 Il D Wistar RIEMET v N (HARZ L7, HUR) %, =ik 22+2°C, &
5515%., 12 KF OB A 7 v (7: 00 JR4T) OEBREMWE CHIE Lz, F
I BREEE (ME; 4 U = ZOVEERE, B & OBK 2 B IR S 7,
REWFERIT ., HR SR R F I SRR Z B = OAR 215 TIM L7,

2. &Y

ERraLvF Y ranyBro ATt NI us (7 vy 0w RIEREE &
), b R=yaranBz27 Lt ) oA (FL R=0®) R
KR, THXVAZY LY VBT AT AT M UL (Fh o e, @maRE 5
) OEHHFIE AW, KDL, BEEANICEGAENT v NOKE 100 g
B2 0.1mL &7 5 X ) ITABEERK (7%, B THEFRRRL7Z,

3. EBFIE

Ty b, R, E FrarFY oRERE, LV Ry e gkERE TX
ALY RGO LR 6 IENDRD 4 FEH T Tz, Bk b5813, % GC D
PIRIEMER NS & 70 %l & (Table2) Z3E L. & Rra/LF Y 0320
mg/kg, 7L =1 35.0mgkg, 7F VAKXV 130.8mgkg & L7z, *f
MBI I3 G BEOMBIAEE TH 2 A MR 2 % 5 Uz, AHMITART 9 BRI
14 HRH O HEHE TG 21T o1z, REEWHR G5 24 B IC COg R
T TERMAZITV, FON MR IFIECIEWITEZ 7 L., JlE £ T-80 C
TERAF LTz, RERE &IEE I L, AT 2RO & Ok A B bR,
RERE I EORES, FEF T E B RERT N AW,



4. BEEDOHE

EHEET, X SREERE (SOFTEX-CMB; Y 77 v 7 A, Hx) & Eikfi
HrikiE (ASPECT; =&p4, ) MW T, & X Sk FiRsgiE (41) 12
FOFHAIL 72, FHRUIGEEIIRERE OFithn (metaphysis) & H# (diaphysis)

axig e Lz (Fig. 2),

3 mm 3 mm

)
4

10 mm 1

\I\

Diaphysis Metaphysis

Fig. 2. Objective areas for the measurement of bone mineral density in

femoral metaphysis and diaphysis.

5. MEAELFE~—H—DHIE
1§ 7L v SMEL D EITH B AT EEE (Hitachi7180; AN 727 /|
=X, B WK ORE LT, B~ — A —TH LG4 AT ANy E
IZ Osteocalcin rat ELISA system (GE ~/VA 7T Uy 80, W) &, BRI
Y= A —TohorMiEHARBIERER R T 7% —F (TRAP:
tartrate-resistant acid phosphatase-5b ) fi (X Rat TRAP Assay kit
(SBA-Sciences, Ouly, Finland) % W CHIE L7,



6. ‘B Rk BRI
M LB % 70% =% 7 —T7 AfBEEL., B#imila hU I 7 LT
Villanueva Bone Stain #%(Z 7 HMEERE L%, AF VA2 27 U L— Ml
WCEMB L7z BiE7 e v 7133 7 1 b—2A (Leica RM2255; Leica Inc., Nussloch,
Germany) Z MW T 5 um OEYIZIT- 7,
FHAEGRPR X, IE AR ER D B30T 2.0 mm 225 4.0 mm OEIFHN T,
SMUDBE 25 0.3 mm B 72 IR SR A RIS, BHEEHHIS AT A
(Histometry RT CAMERA; > 2T A% 754, £F) ZH\Tir-7-,
BRGSO L LB E (BV/TV; bone volume/tissue volume) | ‘215
(Th.Ths; trabecular thickness) . ‘H %% (Tb.N; trabecular number) . ‘& %:H
Bl (Tb.Sp; trabecular separation) % &t L7-, HFWINOEE L L CIREHE
(ES/BS; eroded surface/bone surface). f%HMAdd (N.Oc/BS; osteoclast
number/BS) . #E#HIIEE (Oc.S/BS; osteoclast surface/BS) % . ‘B DO1E
& L CTHEHE (OS/BS; osteoid surface/BS). ¥'HF & (OV/BV; osteoid
volume/BV) | & 3Hlam (Ob.S/BS; osteoblast surface/BS) . ‘B ZF il fid %k
(N.Ob/BS; osteoblast number/BS) Z&HHIl L7z, BIEAROEIRIFERR L, HOLEA
SRl Dz TEEOUEBIEIC L VEH Lz, BIEES A T O . T MIT
k744 27 U (Sigma-Aldrich, St. Louis, MO, USA) 25 mg/kg Z'Bitt 5
ARTZ, vt Ar (RO, Kik) 10 mg/kg 2Bt 2 AANCE F&RE5-L
oo TRV ATV b WNC N A G REOE ARG Z T ki i,
WO EEMEE (BX50; Olympus America Inc., Center Valley, PA, USA) % A<
L. 1 EEO 2 EEH#m (sLS, dLS; single-, double-labeled surface). 15
MR K OEREER] (Ir.L.Th, Ir.L.t; inter-label thickness, time) ZR®H7-, Zh b
ZZAWCTE AR L (MS/BS; mineralizing surface/BS, [dLS+sLS/21/BS). &
LKA E (MAR; mineral apposition rate, [Ir.L.Th/Ir.L.t]) . ‘B #E E (BFR;
bone formation rate/BS, [MARXMS/OSI/BS) ZHH L7-, Z#L5H O EHlikEAE

10



FHINC E VB ON 5 F O % Fig. 3 1 Lz (42), HFEDORSEE & BfL
1. KEFREH T2 O Histomorphometry Nomenclature Committee (43) (2

L7,

Fig. 3. The scheme of the primary bone histomorphometric parameters.
Tb.Sp; trabecular separation, dLLS; double-labeled surface, sLiS; single-labeled surface,
Ir.L.Th; inter-labels thickness, Ob.S; osteoblast surface, OS; osteoid surface, ES;

eroded surface, Oc.S; osteoclast surface.

7. R FRIALE
2 COMEITFHE SR E TR Uiz, ZRERM O i iT— o & o B ot
(one-way ANOVA) ™%, Dunnett’s test . 2 B D 1T student’s £ -test
iz,

11



2-3 & F
1. KEBEE&2 L NCERROBEE

E RealLF Yy o BERE L Ry o o BEO KRS BRSO E
SOE I, HREE & i LA B A2 BITRED b o7z (Fig. 4A, B).
LML, T AZY VREFEOBSHOBEEIL, MREEL LK 13%0F
BRI R B, B OE IR 10%DOH BN b7,

2000 2500
[
(7} I —F— (7]
- * 3 2000 | ‘ *
> 1500 >
L N
Q. % S
© —~ —
B & ENE 1500 |
® E 1000 =€
o< I
eT 5 < 1000
£ 52
w = 500 - =
o S 500
Q a
= s
@ 0 o 0
> O @ 3 > O @ 3
o o
P o

Fig. 4. Effects of hydrocortisone, prednisolone, and dexamethasone treatment on
bone mineral density (BMD) of femoral diaphysis (A) and femoral metaphysis (B).
Hyd: hydrocortisone 20 mg/kg treated group, Pre: prednisolone 5.0 mg/kg treated group,
Dex: dexamethasone 0.8 mg/kg treated group. Data represents the mean + S.E. (n = 6).

* P<0.05

12



2. MBEANANTTLME, VB, FARATAINVY MEB L TRAP &
MIFANT T MMEE U AEIE, RRREEE L3 ~To GC HEFHETHER
ZARITRR D b o7 (Table 3), MEA AT AW+ a7 b N LK
TRAP fli%., B FrarvFy o gL 7L F=y n o 5 TIIARREL
ITRBD Lot Ll TV AZY U BRGRETIL, RHIREE & bhlk Ui
HA AT AN MEDRK) 84%, IfLiE TRAP EAMK) 80%. ZNZEIVH BT

L7,

Table 3. Effects of hydrocortisone, prednisolone, and dexamethasone treatment on

serum calcium, phosphorus, osteocalcin, and TRAP levels.

Hydrocortisone Prednisolone Dexamethasone

Control 20 mg/kg 5.0 mg/kg 0.8 mg/kg
Calcium (mg/dL) 11.7 £ 0.47 11.8+0.19 12.0 £ 0.34 12.1+£0.36
Phosphorus (mg/dl) 11.7 + 0.45 11.8 £ 0.37 12.3+0.48 10.8+0.24
Osteocalcin (ng/dl) 78.4 +5.99 63.2 + 3.81 63.2 +4.76 12.3+0.91 %
TRAP (U/L) 11.7+0.79 10.8 £ 0.24 10.4 = 0.80 2.33+0.24 *

TRAP: tartrate-resistant acid phosphatase-5b. Data represents the mean + S.E. (n = 6).

* P<0.05 versus Control.

13



3. B RBE R

KRG EER L b B OF B EICBHE R B R LT X A2
BHBEOB MBI ZIT o 7o, TX A& Y U RGEOEERE (OV/BV),
Fgmm (OS/BS)., HalKikm (MS/BS)., ‘BAK(EE (MAR)., ‘B IFHiam
(Ob.S/BS) . ‘Bl (N.Ob/BS) 1%, *FHREE & Hlk LAY 836%. 33%. 26%.
41%. 70%. 70%. THZNARZITHD L7z (Tabled), S HIT, TFHF ALY
yiGREOREm (ES/BS). EMiamm (Oc.S/BS). MEMiad (N.Oc/BS)
b, XHHREEE B LK 30%. 48%. 53%. THLTIVHEEICH Lz, Bk
(Fig. 5) b b, THF Y A XY U GHECTIIR R & e =2 5 NTHE
[ DB 72D S BLEE STz,

Table 4. Bone histomorphometric analysis of the proximal tibial metaphysis in rats.

Control Dexamethasone
0.8 mg/kg
Bone formation
OV/BV (%) 5.92 + 0.74 3.78 +0.35 *
0S/BS (%) 39.6 + 1.80 26.7+ 2.87 *
MS/BS (%) 38.0 + 2.50 28.1+0.56 **
MAR (um/day) 2.45+0.12 1.45+ 0.12 **
Ob.S/BS (%) 17.9 + 2.90 5.36 + 2.26 **
N.Ob/BS (N/mm) 15.9 + 2.29 4.74 +1.91 **
Bone resorption
ES/BS (%) 5.79 £ 0.47 4.07 +0.52 *
Oc.S/BS (%) 2.60 = 0.35 1.35+0.19 *
N.Oc¢/BS (N/mm) 2.03+0.36 0.96 + 0.09 *

OV; osteoid volume, BV; bone volume, OS; osteoid surface, BS; bone surface, MS;
mineralizing surface, MAR; mineral apposition rate, Ob.S; osteoblast surface, N.Ob;
osteoblast number, ES; eroded surface, Oc.S; osteoclast surface, N.Oc; osteoclast
number. Data represents the mean + S.E. (n = 6). * P<0.05, ** P<0.01 versus

Control.

14



Fig. 5. Typical micrographs of the slices assessed by bone histomorphometry.

A: control group, B: dexamethasone 0.8 mg/kg treated group.
The osteoid surfaces are indicated by the arrows. It was observed that the
dexamethasone 0.8 mg/kg treated group had decreased osteoid surface and volume

relative to the control group. (Villanueva Bone Stain)

15



2-4 & £

AT BIENIMORLD GC O RuaLF v FL R=ynr,
TXRY ALY RV % GC OTRIEEANFAEL 22 MHEEZ T v MC
14 A EE H G LRSI E T RBIC OV TR E 217 o 7o, £ DOfER,
E Rea/LF Y 20 mgkg 25 NC 7L =Y 1 5.0 mgkg @ 14 HE#E
ICRDBEES~DHBREEBIBDO GNRD TR, TX V% A% 0.8 mglkg
DIRFIZE Y | KRIRE OFEEITE@E THEICHD L, Bl TIEA R
W42 Z &R bivic, TRUHDORRNG, URIEMDORZL D GC DO%F
MAEZ RIS LT, BEECKTTEEL GC Tk R L,
Flo. TR ALY U TEHBORE Th > THEHBEICHE AL RIFT
ZEDBHBNIIR 0T,

AT aA FYEHERIEORIEMTIIHE — Tt <EEOBTEN T2 L E X
HNTEY ., GC 1L, EIFMIAOL - BFEIGH (44, 45), FHFMROT K -
—VATHE (46, 47), BEFEMIIC L D2 BREEARIKT (48-51) 2Lk E
RIS ZMEIT 5 B2 N TWD, —F, GC OBRITEME~DFEIZ O
TIEREFREIZ ST, GC X, BB Mino iRt (52, 53). ik E
faDT AR v — 2P (54), BETO R T DRINH] (55-57) 72 ST &
D BRI TEME 2 TTHET S LHERI S LT D, — 5, GC G XL v ERIN~—
—PMET T 5 & OERRMRE (58-60) <°. EhiyF8 CII B MIaE B35 &
DL (61) bHDH, ZOXKIITEREMICE > T GC OBRINTEMEA~DFE
WD Z LiE. GC DS MIIaE Z D S5 — T, £ O il o Fbn %
EETHEVWHIHK LI EHEZRTZEDR-REEXBND, £/, ZNET
DEFERHE TIE, GCI1ZZ OHRIEMIT b B3, JEHESS KRG SHE 72 &0
BEEZWDSEDLZENRINTND (59,62-64), LorL, At Cldr %
PAZY EIZEY ., Ty RIS ESEmEOEHEEITARICEM L, 20
il el d, BRI 22D O LITMET 528, GCHRGIZEY T v hOFENRK

16



AN L7z & okt (65-68) & —ET 2,

P, AT mA FYEEHRRIE TS5 E OB 5728 03RS S 7RV IREE T
Masstea it & AT DIEFNR SN Z MG S, GCIZ X BT A7 DK
VT BEEOLICREET DAl "R STV 5 (37-40), £ 2T, ARG
T, BEENEZFICE(L LT A2 U OFE~OREZ OV TR
FREFHINC K VB L7z, ZOREHR. TF % A ¥ Y U EHIZ L0 BRROIEE
ThHEETE (OV/BV), HEm (OS/BS). HiHMlE (N.Ob/BS). ‘Bl
i (Ob.S/BS) IEAEICED Liz, S5, BIFEMIOME - BIHORECTH S
AR (MS/BS) & B HALOTEE) DOFEHE Cd 58 A IR LiEE (MAR) (69)
LT X AL IR VRIS Lz, —J7, BRINOEETHLIER
i (ES/BS). f &tk (N.Oc/BS) 7¢ b Nk EMaE (Oc.S/BS) L7 %
PAZY U EBEIZIVAEICED L, ZNUOO/RRNG, T2 Z Y 0%
B FHBERE 2 I T SRR AIEEAIEIT 2 2 &0 &I, BRIUENEZ 51
BT D EBRWALNERoT, FAT AN AL, B FMIE TR A E
ENDZENSEFHRSRY~——L LTRASNS (70), TF% A4
B GREDMIEA AT ATV MBI IREE DK 16%DIMEAZ R LT, S HIZ,
TR AR T 1 OO AR 8 2 U SRS 5 BRI~ — 1 —  (71) O MLiEE A BRHNET
PEEREAR 2 7 7 X —BEL T XY A & VR EEECTHIBREOR 20% D KIE % 7R~
L7 20X 5 REIEE G X 2 BRI & B W IEM: D BE 2 22 30,
ERoaLF Y oRb T L R=Yarof5ETIERbbhnahroatz, Zh
X0 TRV ALY AT D ERBEROMGNIL, MEFRH~— —OlE
RN D BEMT BTz,

17



2-5 /N ¥

1. MIRFEIMOR2 D e KuaalFyy L R=yar FXRHRE %
M ENENOHRIEFERNRRE & 255 MAEEZ 7 » M2 14 A& E
LR, B RearFy oy 7L R=y e B2 FRE~OFER
EREITBDO N ol Ll THF T RAZ Y VEGHECITEEE~DH
E NS VTSNSV Wl

2. TxRYALY AL, BNV E SR E ISRV TCL B TRROEETH D
e Bem. B, e s B MR ORIE TH 580
AT BAPRACEE 2 2 ThABICED S, E612, BRINOFEET
b LI EmE, AN, R MaEE e TUAEICED SET,

LI EDFERD S GC OHIIENFHTRE & B RN RT3 58 L oM AHBME
WIRNZ ERHLMNE RS, BT, THXRVRAZY AL D AT uA FEH
FLRRIE DFEIEITIL, B A HNAHERE DK T I X 2B BIE M o il 3 L OVE RN

IEPEDIEI AR & T2 BEOLINRELEET L2 ERWA LN L RoT,
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HIE

AVRY VEFHESREREL TV D
BRECRITTRE
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31 B B

AR, AETEEEIW I N L KT LA st & 5 2 & e & EREH
EOBIENH LN ENTE 7o, BERIEEE O KRBTSO FI Y 2 7 1%
HHERIAA I 1RO BRI TR 6.3 fi5. 2 RUBEIRP TR 1.4 fific B L, 18
FERIFIC X D8I U 27 OINE, BEEORPNERLEEZ BN TS (11,
72), —J7. 2 BUBERGERE OB B I EE AN L RFEEH D VITEETH DI
LD LTENI AZEIABICERELZENRESNLTVD (11, 12), &6

A CIE, BEIRIF O RETS 1T Clid/e < BEIRPIIBIEEN B R E L KT
FTAMREMEDSRIB STV D, BERFIGEIEDO —DThHHF7 VY V3T,
PPARy (peroxisome proliferator-activated receptor gamma) DI& /1727 2=
2 MERZRETLZ DA A SRIIESGER E LTHVWLR D (73),
PPAR vy IZENZ RETL O G [K & LU CTIEMMIIZ ST B L TV 2 A5
D~ AZ—LF 2L —2— (74,75) T, FT7V VT UIIZLD PPARy D
TEMHARIZ XD L BRI B4 5 C o YRR CHERG R O E 8 & Jil 5 = & (76,
7). FEDEV IABRT RNV — B DIREEM G T 27 T 4 RX 7 F Dby
WaEILETHZ L (78), A AV UKtk Z2 & T %5 TNF « OFEA Z I3
528 (19) &S, AR UL RIETLHEZEZADLNLTND, 2D

CENTIBFEECH LT T VY P UEIT, FERFEEOERITNY X7 ERE
IZEHDLZERHESNTWD, FTY YV VO D> Thdrur 7 ) a2
IRAFE Tl LOPERFIGRIETH LA RFRALI R T IR 7 T3 NiRAE
I U CTEITRAERPARICEWZ & (80), »ni 7 U &Y VRHAE OEHER
J KRB SHEOH AR RBLPROONT-Z & (81), FTV U 3K
OIRMIZEVEIRI A7 BNAEEICEEDZ L (82, 83) Zh@mEIh TS
KR CIX, F7 VU O IEITE IO A BLE LB RRIEE A il
HZENTRBEINTND (84-88), LorL., ‘BWRIUEM:IZx L CIIME ffa o
b E SIS 5 L oW (89, 90) i E MO b AEET D & OWE (91)
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%)%D\ %@gi%ﬁliﬁ%fi%ﬁﬁﬂlﬂi%ﬂ?éﬂ“(b\foﬁb\o %:"C\ K%T@i\ F7
VU P UROB BN RIET BT LT, B BRI RIE T R
5T B T DI BT IR 2R 21T - 7,

3-2 EBRIGIE
1. 8%

5 D> Wistar RHEET » b (BARZ L7, W) %, =R 22+2C, B
55+5%, 12 KM DOBARE Y 7 v (7 : 00 5AT) OFEEEY=E THEF Lz, Fh
T, EEE MF; U = VR, 3O &bk 2 B RS E 7,
REWFERIT, HREA R F I SRR Z B = OAR 215 TIM L7,

2. o

A7 Y 2y MR (77 b A JH S T2, KB 38R & B —I12
L%, LRI AFLELe—RAF bU 7 A (CMC-Na;
carboxymethylcellulose sodium, Sigma-Aldrich, St. Louis, MO, USA) ® 0.2%
WRCTIRE L, 7y h~ORGERENMAE 100 g H720 0.1 mL &5 K51
MEFRRE L 72,

3. EEBRFIH

T v hae, RBEE, AU XV 15 mglkg B 5#E. 30 mg/kg 5RO 1
FEL10 B D702 3HEIC /YT T, MG &RIL. 7 v M E AW THRERWEIEM %
Bat L7z (92-94) 2B 5IC30E Lz, SIBRECITR G BEOFHEIRE TH 5
0.2% CMC-Na ¥k - #5- U7z, 3 EITFA1 9 FFIZATV 24 @[ 0O H % 0
B wtTolz, 7y FOMmbEEIL, 5 0ENESR (FreeStayle Freedom; =
Fu, KB %AV, BEIRY S LR R 1 ERE L, i
H025 24 K1 CO2 BRI T CARELIM 21T 15 O 72 MR L B HE W g
B, JIEE T-80 CTRIF Liz, KEVE &REIEHH L, (5T 20K

21



Rl e & ORI B | KB IR & A RIEORIED | IR LA
DUTE & FALMTE BRI e

4. BREDOHE
KERE-EEROBRE L, MERBE (EZ-S; BEEER, 740D 2 H\wC 3
SHEFEIC KV HE Lz, KERE % 15 mm Bz 2 SO S EIcES, 20
FRICBEITZAE L2 ET—EOHEE (1.0 mm/min) TRELZMZ 72, B2
Z O WEE B E AL — a2 Y7 Fvx T (TRAPEZIUM X; &
FERUERT, 5B CEHHIL . 15 DAV RN IR O B IREE ST A — X —T
oD IRME, =X — WMIEEZEH L,

5. BEEDIE
RERE 72 & DN O E B % E. REEERE, REERIZ, B3
A QCT % (LaTheta LCT-100; Hitachi Aloka Medical, ¥ &l) %/ L C.
v YA R 250X250 pm. A T A AME 1.0 mm THIE L7z,

6. MEAELFE~—H—DOHIE

52 EICHEL T T 72

7. BRI
H2EICUELT THT o 7=, BHIELPHIX. BB UL EAR D B 0T 0.7 mm
5 2.7 mm O#IPHN T, IMAI O FREE 25 0.2 mm B 7= R UERRE fE R 2 e 5

(AT > 72,
8. FEFFRILER
AT OEIFFEEIE LR E TR LTz, M O HEIE one-way ANOVA @

% . Dunnett’s test Z H 7=,
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3-3 & F

1. MAEEDER)
SEBR IR b o> ek FRAE & SR B B O MBI 1S A B AR =IO bR o T
(Fig. 6),

150 r

=
=2
)
£
~ 100
)
>
2
)]
@ —e—Control
S 50 } .
% ——Pioglitazone 5 mg/kg
§ —=—Pioglitazone 20 mg/kg
o

0

0 6 12 18 24
weeks

Fig. 6. Effects of pioglitazone treatment on blood glucose levels in rats.
Data represents the mean + S.E. (n = 10).
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2. KEREHBOEIRE

KEREBE@HOEREIX, ©4 27U %Y 5 mglkg BeGRECIIABERZLITRR
Do oTe, LnL, B4 27U XY 20 mglkg & GHETIE, XFIREE & bhig
L TR RATEDK 156% (Fig. 7TA) . HEr— /X —723%) 24% (Fig. 7B), il
TNHBEIZEA LT,

A B
200 120
£ |
.
—~ 150 | - € o
3 Z I x
E: >
S 100 | @ 60
E o
)
£ = S 30
m
0 0
Control 5 mg/kg 20 mg/kg Control 5 mg/kg 20 mg/kg
Pioglitazone Pioglitazone

Fig. 7. Effects of pioglitazone treatment on bone strength properties (A: maximum
load, B: breaking energy) of the femoral mid-diaphysis.
Data represents the mean + S.E. (n = 10). * P<0.05, ** P<0.01.
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3. RREROVIBEORERFERE. BREEFERE. KEFE

KRERE O RE T E R, W . BEEIRIZ, REEES i L T A
70 & 5 mglkg HHEETIEZNENK 2.4%., 7.2%. 7.6%DH BB %
RL, 20 mg/kg HERETHZNZNK 3.5%, 9.4%. 8.0% DA E 72D MR
S (Table5), XBi2, B4 7 U &Y' 20 mglkg # 5RE OIS ORI E &
BT D NI REFIEIL, *HIREE & i LN Ehi) 8.1% DA 728D 1358
b7z,

Table 5. Effects of pioglitazone treatment on cortical bone mineral density (BMD),

trabecular BMD, and cortical thickness of the whole femur and tibia.

Control Pioglitazone
5 mg/kg 20 mg/kg

Whole femur

Cortical BMD (mg/cm?) 1105 + 4.13 1079 + 9.04 * 1067 + 6.00 **

Trabecular BMD (mg/cm?) 448 + 6.64 416 £ 11.0* 406 + 3.71 **

Cortical thickness (mm) 0.58 £ 0.01  0.54 + 0.01 ** 0.53 + 0.01 **
Whole tibia

Cortical BMD (mg/cm?) 1126 + 4.74 1119 + 5.98 1110 + 6.05

Trabecular BMD (mg/cm?) 400 + 6.95 389 + 6.70 368 + 4.18 **

Cortical thickness (mm) 0.62 £ 0.02 0.59 = 0.01 0.57 = 0.01 *

Data represents the mean = S.E. (n = 10). * < 0.05, ** P< 0.01 versus Control.

25



4. MBBINT D MME, FATFINY E, TRAPE

A7) Y B EIZE MG T MEOAEREEITRO R o
7= (Fig. 8A), L/ L., MIEA AT A O NV AEIL, ®MREEL b A7) 2
> 20 mglkg &5 THR 24%FEICHA L (Fig. 8B). Iif TRAP fEIZE 42
U %' 20 mglkg #5-HETH 50% b OF BN S Hive (Fig. 8C),

A B C

14 60 12 ¢
012 g
) 350 A10 - *
210 f £ < =
E €40 T « =28} :
] o
g 8 © é 1
0 8 30 6
® 6 | Q =
o v 1=
s 4r £ [T}
@ S »n
n 2} 510 2
(72]
0 0 0
Control 5 mg/kg 20 mg/kg Control 5 mg/kg 20 mg/kg Control 5 mg/kg 20 mg/kg
Pioglitazone Pioglitazone Pioglitazone

Fig. 8. Effects of pioglitazone treatment on serum calcium (A), osteocalcin (B), and
TRAP levels (C).

TRAP: tartrate-resistant acid phosphatase-5b. Data represents the mean = S.E. (n = 10).
* P<0.05.
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5. B RBE
A7 & 20 meglkg BGREOF®E (BV/TV), ‘B2iE (Th.Th), B3

(Th.N) (%, *HHRREE i LK 42%., 19%., 29% & ETNENAEICHED L, &
ZERIBR (Th.Sp) 1347 63% b OF E 72NN FE O 57z (Table 6), %72, 20 mg/kg
KEEOHER (OV/BV), HEm (OS/BS), FHFMinm (Ob.S/BS) 1. Xt
FRRE & LRl LK) 57%. 42%. 59% & ZNZENA B LTz, 51T, 5 mgkg
TG L 20 melkg B EREOF AKIGE (MS/BS) 13Z1E1UK 156% & 17%,
BAKAGEE (MAR) 1XZ20Z08 17% & 20%, ‘EEGEE (BFR/BS) 3%
NZIHK 28% & 38% & AR Lz, £72,20mglkg £ 5Bt DR A 1 (ES/BS) .
B ffask (N.Oc/BS) | BB M (Oc.S/BS) 1%, *fHREEDK) 2.6 {5, 3.6 1.
2.6 5 DHEEREMARD bl Bl (Fig. 9) o b A7) Z Y 20
mg/kg BHRETIIRIREE L (b, e &, BEm, ke o iR &
OB I 2 D BEZE 7R G INNBLES S Tz,
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Table 6. Bone histomorphometric analysis of the proximal tibial metaphysis in rats.

G ) Pioglitazone
ontro 5 mg/kg 20 mg/kg

Bone structure

BV/TV (%) 24.7+ 1.61  20.7 + 1.05 14.3 + 1.47 **

Th.Th (um) 81.3 + 297  70.6 + 5.51 66.2 + 2.99 *

Tb.N (N/mm) 3.02+ 0.11  3.00 £ 0.19 2.14 + 0.13 **

Tb.Sp (um) 251 + 13.5 273 + 20.1 409 + 285 **
Bone formation

OV/BV (%) 2.40 + 0.35  1.59 + 0.38 1.03 = 0.29 *

OS/BS (%) 24.7+ 1.68  20.5 + 2.03 14.4 + 2.01 *

Ob.S/BS (%) 129 + 1.15 811 + 1.38* 537 + 0.87 **

MS/BS (%) 422 + 1.76 360+ 1.44° 351+ 1.12 **

MAR (um/day) 1.53 + 0.04 1.28 + 0.06 ° 1.23 + 0.06 **

BFR/BS (mm3/mm2/year) 0.18 + 0.02  0.13+ 0.02* 0.11 + 0.01 **
Bone resorption

ES/BS (%) 3.30 + 0.45  5.39 + 0.55 8.60 + 1.23 **

Oc.S/BS (%) 1.50 £ 0.34 297 + 0.39 5.39 + 0.58 **

N.Oc¢/BS (N/mm) 1.11 + 0.09  1.56 + 0.18 2.85 + 0.23 **

BV: bone volume, TV: tissue volume, Tb.Th: trabecular thickness, Th.N: trabecular
number, Tb.Sp: trabecular separation, OV: osteoid volume, OS: osteoid surface, BS: bone
surface, Ob.S: osteoblast surface, MS: mineralizing surface, MAR: mineral apposition
rate, BFR: bone formation rate, ES: eroded surface, Oc.S: osteoclast surface, N.Oc:
osteoclast number. Data represents the mean + S.E. (n = 10). * P<0.05, ** P<0.01

versus Control.
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Fig. 9. Typical micrographs of the slices assessed by bone histomorphometry under
natural light (upper photos) and fluorescence (lower photos). A: control group, B:
pioglitazone 20 mg/kg treated group.

In the upper photos, the osteoid surface and the osteoclast are indicated by the black
arrows and the blue arrows, respectively. In the lower photos, the labeling surface with
tetracycline and calcein are indicated by the yellow arrows and the green arrows,

respectively. (Villanueva Bone Stain)
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34 & £

FT Y VKT 2 AUERFIREIE L L CERR CTIRIA Vb Tnd, L
mwL, 7TV Y UUVEOEMBEIRAICK VEBENED LEITY 27 R3&EE D
ZENMESN TN D (80-83), HEIRIF DR HRILHH O KR 23—k
TH D, ERBREDOT N7 7 ZAMFICiE, BERA ORI PRI E
HCThHhD, AR TIEEAF TV X OFREICKTTRECONT, KIRE
HEEO 3 REFEIC L 2 FRERBREZITVIMI L., ZO/ER, 7y F~D
A7 U & 20 mglkg O 24 K GIZE Y | BIEBICE S £ TIZAM I
To R R L AW = R L F— DA RIS LTe, A7V 2 VRGO EE
JE OIS it FRRE & b5 & KBRS O BB R TlE 5 mg/kg B
& 20 mg/kg B HGRETENZINK 2.4 % & 3.5 %, MEHEHEBE ClIThEng
72 %L 94 % Thole, £, BEOKEBEREEICIIAEREITRD LN
IR TS, WERVE B 1T 20 me/kg A 5EE TR 8.1 %D H B2 13780 6
N, 42704 0%, BEHICHSTHEREOTHEEICHELRET L
B GNETRoT,

PPAR y Ol RIFEBUL, 20 bRE % H 9 2 BRI E A~ H ARG E~D 431k
EHET 5 07T, MRS E R~ O L2 I 5 Z E A ST
% (84), BT, FT7 VU PURITEREERMIE & & F Mg ~D 5tz i
Hid b~ A X —@afThH5 Runx2 ODFEHEZIX T &% (85-87), PPARy &
Lo ~T v KB~ U AT AR TR IR S < | BRROTLEE £
IBEEOWMNBIEIND (88) ZnMEINTWD, TNHDHENG
FT NV ETE MO E RE UETEIEEZ M5 & B2 6T
Wb, —J7, FT U Y RO E B RIGEE I B AE TR oW T,
file B MR OO T i & i) U WS M & i 9 2 & O in vitrolZ & % i (89, 90)
0. B S bEAE N+ RANKL  (receptor activator of NF « B ligand)
T ZHIE L, BEARERRE LRI E D & D in vitro IZ X DHE (91) b
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HY ., FORMIIRIZ—FHL TR, 62, vy 7 &Y 0 14 A8 IR
IZE O BBEORD LB~ — I —OFERKTRREO SN0, BRI~

—ICEIFEDO NPT EDHE (95) bV, FTY U TEOE
ATEMELZ KAZ T EBIZ O W TR IR IZ 2R STV R, AT
A7) Y OFRBERRIC RIETEEH LT D0 FRE~— I —
2IE LTz, £ORE, 20 mglkg & GHETIXMIGEA AT A IV AMEDHE R
J> & iyE TRAP EO A EREMNFRO biv, €47V F Y U EGICIVER
RG] S VBRI E I TCET 2 Z E AL ERY . ZOBEKREE
WA D AP A3 6 BE DD 72 5 N B FRE DR T 2R Lz b o LHERI S
o ZOEFTV LY OBREIEEES~DOREICONT, S DITIEETALES
R 31T B AR R OB L 2 T Lo, T OREE. 20 mg/kg HHHETIE
BMHEEOIEIE Ch 28 & (BV/TV), B2iE (Tb.Th) ¥ X OVEE4k (Tb.N)
DA BB L ERZEBR (Tb.Sp) OFAEREMMARBO bivlc, T b ORR K
D, EA 7YX EEIC L0 MERE OHME TR S, BTS2 B
THZEBHGMNE STz, 51T, 20 mglkg HGRETIX, BEBROEETH
HFERE (OV/BY), ¥Em (0S/BS). HHFMALE (Ob.S/BS). BIEHEE
(BFR/BS) XA EICHED L, BIEMIEO DL - BIEOEE TH 556K L
(MS/BS) . ‘B IFMIROIEEOIE CTH 25 AKLHEE (MAR) 1% 5 mg/kg.
20 mg/kg OMHELHECTHBERBDPEO bTc, KRGFOME, ©A4 70 &2
G L0 BRSNS S, S SITE MO b - BEIEARE D]
L Z D FOJEEE UL CTCEEAIEHEOMEIN AT 0 LS, —7,
RAEHE (ES/BS) X 20 mg/kg K 5H THEREMAED LI, 6T, A
fatk (N.Oc/BS) &fE#ifiam (Oc.S/BS) bILcHIMLZZ &b, B4
Z Y VTR E A EE 2 e U R INIE Y E 2 U 5 2 L R 6N E e o T,
INHORERIL, F7 VU VUK K D E MRS RE DR E & B R IEPED T
2 AR B I 72D TORETH D,
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3-5 /N ¥&

1. ©4 7Y %20 mgkg © 24 WRFEEGIZXED T v NOBEEOA BRI
D EFREDOHR BRI TR D T,

2. B4 7Y XL, S E RS SIS R O T, BRI S OFEIE T H D i
MR, BRI, BREEA B SEERERAE A EICHEM LT,

3. B AT Y XYL, BIKROERETH 28 F GOTNEGE S
RO & | B RIS EE O RIS C B 5 B KA EL, B A KA & A
» LT,

4. ©F 7V 2 0%, BRINOFIE TH DR H, s Minm, s minikz
AR,

jll

DEDORERL Y, A7) & UBREEOEREDKTIX, BHEDORD 2
TR MR OB BRSO A LD 2L SHIC, ZRETRESH
TOBEFZ Y XY v OBBEIEEOMEN L BRBUEEOTUEC & 0 B
UET Y T OREEC L D BEDHENKE S EET B Z ENP DM ERST,
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HA4E

TR TADPARDERFCRIETRE
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41 B W

TAMAETIRIN= 2 —a P BRI ST 52 L1280 TWIARER K
B LTHEHN I EBMEOMMRIEETHD (96), TADADIEREIL, FLTANAZE
WX DRIETiI 2 By & LToEWIRIERF L L0 . TALALERZ ST
FHORFENIIMTADNAEDORIMBEIRA S NE L 2%, 207D, BEDIRSE
T Re 7 T AMERHCIE. BER OB PN EEL D, LTADPATEDOR
BRI £ 2 ERREWER O —2I2, BEEODZHE S B ) 27 DR
RERE STV D (97-100), RSB SN TE 27 == b BRI
WAL KT TEYE L THONTEY (101), ZORHAFOEEERDERIT 1
FEHTH18%ICH ST EhdlESN TS (102), F7o, BWERIC L HE
WEFELD . 7= 3Ty FOBRIUEMZTLES 5 2 & THRENIRE
BEIFT Z ENHESN TS (103, 104), 7 == kA > DX 52 1990 4
LRI SN TE 23 M a “H B CAAEE” SRR 225, 1990 4
VUBRIZHE 78 ST LT AMMATEL Rt TANAEE” & LTHEI L. AR
TH 2006 FLUEIZ AN F o bETv—F, TERIF | LRFFEH
I, NRT URFVIR EDERR S UERREIC STV D, LavL, FiEit T A
AEEDI BLEHT T A AVBE & RIERICE RN B A2 KT T 2DV TR
HENZESHTWRY, T2 T, KETIE, 7= M rZ2EMdie LT,
TNRXF o FETFv—F FERIFU, LRFTEF L RXT U RFL

OFRFINLIET B OV TR E(T o 72,

4-2 EERGE
EBR 1 AU F o, VRFF2Z ADORKRE
1. 8
5l D Sprague-Dawley REEMT » M (HARZ V77, HL) 2, 21 22+2°C,
T E 55+5%., 12 BEEIOBAKEY A 7 /v (7: 00 J54T) OEBREY=E THE L1,
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FERIE T, ERAE (MF;, 4V =2 ZOVERRE, RAR0)  LHCEbK A B B
o, ABWEBRIL, HiBERRZEYIZRE B2 ORGE 215 THM L7z,

2. &Y

Tx= A2 (TLETF o RHEARMELREE, H) | DA F o (A
RO Ty AP FR) | LRXFTEE L (=TT T 2= —E— Ty X
¥, HOR) HRWC, HAARF & LR_F T2 NTEER BT LT,
0.2% CMC-Na /A T L7z, 7 == h A I3 HA % 0.2% CMC-Na ik CHy
U7z, ZNTNOIERILT v b~OEGREPMEAE 100 g H72Y 0.1 mL &
725 X oI L7z,

3. ERFIE

T v M, ®REE. 7 == A 20 mg/kg 58, /3 F 2 30 mg/kg
B E5RE, 150 mglkg e 5-7E, L _XF T & X A 50 mglkg &5-8E. 200 mg/kg &5
PO LIREI LD D 6 BRIz, MG &L, 7=k A1 (105), 7
NRARF (106, 107), LRF T X L (108) ZHWTH TANAER Z K
FLIHEEZBEZITRE LT, HHREECIT 0.2% CMC-Na Wi a5 L7, 3
Wi G-I FRT 9 RRZATV 12 OB AR &G 21T o 1o, MGG
24 A2 1T CO2 BRI N TR 21TV 15 6 172 MR T A S IE W fLYE A 57 B
L. HIiEET-80 CTHRAFE LT, KERE &RSCE TR L. (87T 20ROl
EORMEZ T BrE . KEVEIXERE L BEEOREIC, KEITEHEEOHE

& BRI RER RN VT,

4, BREDHIE

F3EICHEL TITo 72,
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5. BEEDHIE
H3EICHEL T T o7,

6. MFAE{LFE~—H—DHIE

MIEH VT SME, MIFEAF AT A I AR, fLE TRAP EOREL, 5 2
BEICHE L TYT o7z, [iLiE 25-8 Re ¥ B4 I Dy (25(0H)Ds) fEiZ, 25(0H)
vitamin D enzyme-linked immunosorbent assay & > I (Immundiagnostik
GmbH, Bensheim, Germany) % . IfiLif & F kA L€ > (PTH) fE1X. Rat Intact
PTH ELISA = » I (Immutopics, San Clement, CA, USA) % W CHIE L 7=,

7. BRI REE
F3EICHEL TIT o 72,

8. Bt FHILE
AT OMEITEHIME AEERE TR Lo, SO lEIE one-way ANOVA @
#% . Dunnett’s test 2 H\ 7=,

EE 2. bEIF~—b, FE PO
1. B
AREOFEBR 1ICHEL T T- 7=,

2. &Y

Tx= MMy (TLETTF U RARMEAREE, F), PeI~—hK (MY
T HEEEX Y, W), TERNIX S (FIT XA T30 AIRY
TAv, ®) #HWe, NEI~v— R e TF N FU3EERZ B2 LT
#%. 0.2% CMC-Na JRiE TR L7, 7 == hA L OFRFRUIAEDO LR 1 ([2HEL
oo TNENDFMIIT v b ~DOERERENARE 100 g H72V 0.1 mL &85
ORI LT,
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3. ZRFIR

T hE, JEEE, 7= A2 20 mgkg 5/, PET~— 1 5 mgkg
B5RE, 20 mg/kg 58, 7 MU X2 2 mgkg &5, 10 mg/kg &GEED
LHE 10 BB 72D 6 BRIy T T, R G&IZ, 7==F1 > (105), FET
~— bk (109, 110), 7 VU ¥ (111, 112) ZHAWTH TADALER %Kit
L7eE &2 BB ICRIE Lo, sHREEIC TR G- RO AR TH 5 0.2% CMC-Na
W& e G- Uz, FEWBEGIXR0 9 FRICATW) 12 HE O AR O &5 21T - 7=,
A G- D 24 WEE 212 CO2 BRI T TR 21TV 45 O 72 Mk I3 1%
eV A2 L, HE £ T-80 CTHRAELT, KIRE &IEFIImE L, 17
ET DRSNS E O/ AT RE . KBV RE L BEEORIEIC, K
BIE R EORIE & BRI REFHNC Ve,

4

4. BREDOHIE

WS E|ICHEL TiTo T,

5. BHEDHIE

W 3EIHEL TTo 7,

6. MmiFA LFE~—I—DORIE
ARFEOER1IZHEL TYTo T2,

7. BRI RREH R

W 3EIHEL TTo 7,

8. Mt FHILE
AREOER1ICHEL TITo 7=,
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EBR 3. T UL ORKRE
1. B9

6 Wi > C5TBL/6 R~ 2 (HAZ L7, HR) %, =i 22+2°C, 1
FE 55+5%., 12 R OBIRGY A 7L (7 : 00 ;J4T) OEBREY=ETEHF LT,
EERIR . EREE (MF; 4V = ZUEERE, HUR) L ACEK A H BB S
i, ARBWFERIL, FHRIERIREEY R B & OB A1 CHEM L7,

2. &Y

Tx= b2 (TLETTF U RAREREE, R LT o (7
A TR 2—PA R E AW, T U NRVIREER & I LT
#%. 0.2% CMC-Na Ak TR L7, 7 = = b A I H % 0.2% CMC-Na &%
THAR LT, TNENOED)II~ T A~DFRERENKE 20 g H7-0 0.1 mL
E0 D KO ITHFFRR L 7=,

3. EBRFIE

~ U A%, WBEE, 7= A 30 mgkg wEHRE, T %L 3.0 mg/kg
BEHEO 112 L0 H 705 3REC T2, W G &IX, 7 == M1 - (113) .
AT UL (114) AW THCADAAER Z Gt L=t 2 28 100 E Lz,
KTHAHEIZIL 0.2% CMC-Na Bk z# 5 Ui, W5 1381 9 FRZITV 6 JEH
O AR O 51T o T2, BB 5005 24 Fi41C CO2 FREE T CTLEBIEH
JEE 2R L, 5T 2R 72 & Rk A B bR E g eI Wz,

4. BAER R

55 3 BEICHE U TAT o 7o, BHAIEEIRIE, FEEAL AR 3202 0.23 mm 2>
5 1.40 mm OFPHNT, SMUOEEEH 5 0.2 mm BEdL 7= RUERE R 2 )
LIz LTz,

5. MATFRILER
ARFEOER1IZHEL TYTo T2,
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4-3 ¥ R
EBR 1 XX F v, LRF T HX LOKRE
1. RERBEBROFME

7 ==~ 20 mg/kg B HREORKATE (Fig. 10A) | =% /L ¥ — (Fig.
10B). Wit (Fig. 10C) 1%, XHHREEE bl LZ N2 16%, 20%., 16% &
B Uley =1 HARCTF U BRERROIC LT 782 L ERETIX
ZOREGEIZH IO LT EMES~OAEREEITFRDO bR oT,
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Fig. 10. Effects of phenytoin, gabapentin, and levetiracetam treatment on bone
strength properties (A: maximum load, B: breaking energy, C: stiffness) of the
femoral mid-diaphysis.

C: control group, PHT: phenytoin 20 mg/kg treated group, GBP: gabapentin 30 or 150
mg/kg treated group, LEV: levetiracetam 50 or 200 mg/kg treated group. Data represent
the mean = S.E. (n=9) * P<0.05.
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2. RKEBERZRONRBEOBEE

7 == A 20 mg/kg HEREOKRIREHEE (Fig. 11A) 20 NIEE B
FE (Fig. 11B) 1%, XfHEBE S LB L 2N E0 5.2% & 4.83% & AR Lz,
— i ANRNRUF UGV ARTF T LAEEFETIE, WTHLOEEIZE
WTHEEEOHEREITED bk noTz,

A B

1000 1000 ¢

3 800 & 800
£ g
3 600 @ 600
5 5
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Fig. 11. Effects of phenytoin, gabapentin, and levetiracetam treatment on total bone
mineral density (BMD) of the femur (A) and tibia (B).

C: control group, PHT: phenytoin 20 mg/kg treated group, GBP: gabapentin 30 or 150
mg/kg treated group, LEV: levetiracetam 50 or 200 mg/kg treated group. Data represent
the mean = S.E. (n=9) * P<0.05.
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3. MFEANY Y LME, AATAHNY U fE, TRAPE. 25(0H)DsfE. PTH i

MyE A /v 7 LM, fiE 25(0H)Ds i, fig PTH X, & DM EHIZE
W HRTIREE & bl LA B R ZITRR D bivZe o~ 72 (Table 7)), 7= =hkA
20 mg/kg & 5-#ED MTE TRAP 1%, xtHREOK 2 ffOFEREME R LTz, —
Fi. RN F 150 mglkg BGRETIE, HREE L i LA AT A vy
MEDKI 22% DF B/ &L il TRAP B2 60% D H E Mz R LT,

Table 7. Effects of phenytoin, gabapentin, and levetiracetam treatment on serum
calcium, osteocalcin, TRAP, 25(0H)Ds, and PTH levels.

Phenytoin Gabapentin Levetiracetam
Control

20 mg/kg 30 mg/kg 150 mg/kg 50 mg/kg 200 mg/kg
Calcium (mg/dL) 10.3+£0.10 10.1+0.08 10.0+0.15 10.1+0.18 10.3+0.10 10.2+0.07
Osteocalcin (ng/dl) 41.7+1.54 38.9+226 36.5+1.26 32.7+1.82* 40.1+1.84 39.2+1.19
TRAP (U/L) 13.3+£1.68 26.4+249* 17.0£1.32 21.2+2.67* 13.7+0.64 14.1+1.13
25(0H)Ds (mol/L)  215+10.2 190+12.6 209+11.5 211+13.6 215+17.8 216+20.1
PTH (pg/mL) 41.5+7.00 49.7+7.34 41.2+8.22 453+7.12 41.7+5.44 43.5+4.80

TRAP: tartrate-resistant acid phosphatase-5b, 25(0H)Ds: 25-hydroxy vitamin Dz, PTH:

hormone. Data represents the mean = S.E. (n = 9). * P< 0.05 vs Control.
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4. BT REE

H AR REFHALR B & Table 8 IZ/R L7z, 7 == b A > 20 mg/kg & (PHT)
L H R F 150 melkg ¥ 58 (GBP) Tl xIHREE L i LE & (BV/TV:
PHT; 39%, GBP; 18%) . ‘B %1& (Tb.Th: PHT; 29%, GBP; 13%) . ‘B %%% (Tb.N:
PHT; 32%, GBP; 14%) Of &7 & & &Mk (Th.Sp: PHT; 32%, GBP;
20%) OFBREMNB O b, SHIZ, 7= kA > 20 mgkg HHHD
BAHE (ES/BS). fE#luE (0c.S/BS). MrE Ml (N.Oc/BS) 1%, %I
BEL LB LZNZENH 69%., 85%. 61% DA EREMATED btz H/3~
v F 150 melkg H G REOHE S (OS/BS), ¥HEE (OV/BV), ‘B

(Ob.S/BS) . ‘HAIKAkmE (MS/BS). HAMKILEE (MAR) (&, *HRHEEL
L Z LI 31%. 26%., 14%.18%.13% & A E 2D L iz &H (ES/BS) .
e Afam (Oc.S/BS) . fEMlatk (N.Oc/BS) 1ZENENHK 41%. 49%.
40% E BRI LT, Ffke (Fig. 12) 66, 3~ F 2 150 mg/kg
BERECII REE L i U, g, e &, R0 BlE s, —
i, VARF T2 ARGHTCIHEAE, @ HRLICEEBEE~OFE R
TR b o7,
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Table 8. Bone histomorphometric analysis of the proximal tibial metaphysis in rats.

Phenytoin Gabapentin Levetiracetam
Control
20 mg/kg 30 mg/kg 150 mg/kg 50 mg/kg 200 mg/kg
Bone structure
BV/TV (%) 28.3+1.28 17.3+0.87** 25.4+0.77 23.3+1.46* 27.2+1.29 27.4+0.93
Tb.Th (um) 85.9+225 61.0+0.87%* 82.2+247 750+254% 88.3+1.90 87.4+261
Th.N (N/mm) 2.93+0.11 1.99+0.12%* 2.65+0.12 2.51+0.10* 2.88+0.07 2.88+0.13
Tb.Sp (um) 263+16.9 349+ 12.5%* 284+7.80 318+10.5*% 271+15.6 263+17.9
Bone formation
OV/BV (%) 3.09+0.15 2.89+0.22 260+0.18 2.30+0.16* 2.86+0.25 2.77+0.21
0S/BS (%) 19.9+2.02 18.4+163 16.4+1.04 13.8+1.15* 19.4+1.92 192+1.11
0b.S/BS (%) 11.3+1.88 10.6+0.70 9.53+0.44 851+0.74* 10.8+0.64 10.5+0.68
MS/BS (%) 31.2+1.29 29.8+1.35 27.7+0.83 254+1.19* 29.4+1.68 29.0+1.85
MAR (um/day) 1.74+0.05 1.69+0.05 1.61+0.04 1.52+0.06* 1.69+0.07 1.67+0.60
Bone resorption
ES/BS (%) 10.4+£0.93 17.7+0.92*F 12.8+0.74 14.7+0.70* 10.7+0.94 10.8+ 1.27
0c.S/BS (%) 7.11+£0.64 13.1+1.00** 9.17+0.88 10.6+0.62* 7.88+0.67 7.50+0.94
N.O¢/BS (N/mm) 1.96+0.18 3.15+0.22** 2.35+0.13 2.75+0.11% 1.97+0.19 1.99 +0.32

BV: bone volume, TV: tissue volume, Tb.Th! trabecular thickness, Tb.N: trabecular number, Tbh.Sp:

trabecular separation, OV: osteoid volume, OS: osteoid surface, BS: bone surface, Ob.S: osteoblast

surface, MS: mineralizing surface, MAR: mineral apposition rate, ES: eroded surface, Oc.S: osteoclast

surface, N.Oc: osteoclast number. Data represents the mean + S.E. (n=9). * P<0.05, ** P<0.01

versus Control.

43



Fig. 12. Typical micrographs of the slices assessed by bone histomorphometry under

natural light (upper photos) and fluorescence (lower photos). A: control group, B:
gabapentin 150 mg/kg treated group.

In the upper photos, the osteoid surface is indicated by the black arrows. In the lower
photos, the labeled surface with tetracycline and calcein are indicated by the yellow

arrows and the green arrows, respectively. (Villanueva Bone Stain)
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EB2 trI~<—bF, 7RI XORKEH
1. RERBEBROFME

7 x= kA 20 mglkg TE5HEORKKRMAE (Fig. 13A) , A= %1 ¥ — (Fig.
13B). Wit (Fig. 13C) 1%, XHHREEE bl LZN 218 18%. 33%. 20% & F
B Lie, —FH, heIv— e TE NI X UEGITREDERE~DREE
TR b o7,
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Fig. 13. Effects of phenytoin, topiramate, and lamotrigine on bone strength
properties (A: maximum load, B: breaking energy, C: stiffness) of the femoral
mid-diaphysis.

C: control group, PHT: phenytoin 20 mg/kg treated group, TPM: topiramate 5 or 20
mg/kg treated group, LTG: lamotrigine 2 or 10 mg/kg treated group. Data represent the
mean + S.E. (n = 10) * P<0.05.
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2. RKEBERZRONRBEOBEE

7 == hA > 20 mg/kg BEHREOKBEEEHEE (Fig. 14A) 72 5 NREBH
FE (Fig. 14B) 1%, ®HREE L bl L 2N 7.8%, 5.2% & AR Lz,
—Ji, hET~— b EERE, T N X UEREINCEBEEOA R R E(LITER
W LRI,
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Fig. 14. Effects of phenytoin, topiramate, and lamotrigine treatment on total bone
mineral density (BMD) of the femur (A) and tibia (B).

C: control group, PHT: phenytoin 20 mg/kg treated group, TPM: topiramate 5 or 20
mg/kg treated group, LTG: lamotrigine 2 or 10 mg/kg treated group. Data represent the
mean + S.E. (n =10) * P<0.05.
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3. MBEHINYTLME, AT ULV fE. TRAP fE. 25(0H)DsfE. PTH &
Mg H v M, Mg 25(0H)Ds i, 1iE PTH fEIX, & O3y GHECE
WTHAEERZITRD Do 7z (Table9), 7 == kA > 20 mg/kg % 5-

BEOMIE TRAP fEIE, *HEHE & el L TR 60% DA ERENE R~ LT, FET
~— b 20 mg/kg BEHREDOMIEA AT A DV MBI, *HHREE L EEE LAY 29%

DH B ER LT,

Table 9. Effects of phenytoin, topiramate, and lamotrigine treatment on serum
calcium, osteocalcin, TRAP, 25(0H)Ds, and PTH levels.

Phenytoin Topiramate Lamotrigine
Control

20 mg/kg 5 mg/kg 20 mg/kg 2 mg/kg 10 mg/kg
Calcium (mg/dL) 10.3+0.13 10.1+0.10 10.2+0.12 10.2+0.10 10.2+0.12 10.2+0.12
Osteocalcin (ng/mL) 43.2+3.26 35.6+1.53 34.7+3.00 30.6+2.48* 41.7+2.87 42.4+2.81
TRAP (U/L) 12.9+1.80 21.4+2.43* 11.7+0.99 11.1+0.87 12.9+£1.04 12.2+1.32
25(0H)D3 (nmol/L) 206 +11.8 184 +16.2 203+13.9 205+10.5 218+9.17 225+11.7
PTH (pg/mL) 39.1+4.48 46.6+5.72 34.9+4.24 3494522 39.3+6.03 38.4+4.85

TRAP: tartrate-resistant acid phosphatase-5b, 25(0H)Ds: 25-hydroxy vitamin Ds, PTH

hormone. Data represents the mean = S.E. (n = 10). * P< 0.05 vs Control.
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4. B RBEH R

7 x= A 20 mgkg ERETIL, HRBES LB LA R (BV/TV)., B%
i (Tb.Th). %%k (Tb.N) MAZNZLIHK 33%. 26%. 32%H BT L,
BEM (Thb.Sp) 238 33% A EIZHIN L7z (Table 10), = HIZ, 7==h
A CFERETIE, MIREE L i LiR & (ES/BS) . i EMildm (Oc.S/BS).
A filE (N.Oc/BS) BZIEIUK 35%., 53%. 63% & HEIZHM L7z, b
B 7 ~— b 20 mg/kg FGHETIL, WAL S ik LA (OS/BS)., HE&

(OV/BV) . ‘B MlaikE (Ob.S/BS) . B A KAk (MS/BS) | ‘A K L#EE (MAR)
INZENZEIK 28%, 36%. 32%. 26%. 22% & A= Uiz, Eiilfks: (Fig.
15) »Hh, hET~— bk 20 mgkg FHEETIX, oHHRRE L Ml U E A,
AR, oD PBES ., —J7, 78 M) FUORGHETITERME,

i AL MR RE~ O B st BITRE O b o Tz,
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Table 10. Bone histomorphometric analysis of the proximal tibial metaphysis in rats.

Phenytoin Topiramate Lamotrigine
Control 20 mg/kg 5 mg/kg 20 mg/kg 2 mg/kg 10 mg/kg
Bone structure
BV/TV (%) 24.8+1.17 16.6+0.68* 23.4+1.43 21.9+0.93 243+1.44 24.3+1.29
Tb.Th (um) 83.5+4.09 61.5+4.05* 80.8+3.76 74.4+3.71 850+261 81.3+2.03
Th.N (N/mm) 29.1+0.12 2.01+0.15* 2.66+0.13 2.54+0.16 2.81+0.14 2.88+0.12
Th.Sp (um) 263+ 14.7 349+15.3*% 281+12.3 295+11.6 263+9.65 262+7.79
Bone formation
OV/BV (%) 2.76+0.23 2.60+0.11 222+0.20 1.77+0.24* 2.70+0.29 2.60+0.32
0S/BS (%) 21.6+1.31 20.1+0.74 186=+1.11 16.6+0.72* 20.2+1.12 20.4+1.36
0b.S/BS (%) 10.2+£0.79 9.24+0.43 822+0.73 6.96+0.87% 9.24+0.71 9.09+0.86
MS/BS (%) 29.6+2.34 26.3+1.36 265+1.90 21.8+1.79*% 28.0+1.68 29.0+2.17
MAR (um/day) 1.78+0.05 1.69+0.05 1.62+0.07 1.56+0.05* 1.71+0.06 1.68+0.06
Bone resorption
ES/BS (%) 11.6+1.07 15.6+1.13* 10.8+0.85 9.80+0.53 11.4+0.53 11.1+0.56
0c.S/BS (%) 6.93+0.76 10.6+1.05* 6.39+0.53 5.60+0.53 6.98+0.66 7.09=0.80

N.Oc¢/BS (N/mm) 1.99+0.28 3.25+0.26* 1.68+0.32 1.45+046 1.97+0.19 1.99+0.32

BV: bone volume, TV: tissue volume, Th.Th: trabecular thickness, Th.N: trabecular number, Th.Sp:
trabecular separation, OV: osteoid volume, OS: osteoid surface, BS: bone surface, Ob.S: osteoblast
surface, MS: mineralizing surface, MAR: mineral apposition rate, ES: eroded surface, Oc.S: osteoclast

surface, N.Oc: osteoclast number. Data represents the mean + S.E. (n = 10). * P< 0.05 versus Control.
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Fig. 15. Typical micrographs of the slices assessed by bone histomorphometry under
natural light (upper photos) and fluorescence (lower photos). A: control group, B:
phenytoin 20 mg/kg treated group, C: topiramate 20 mg/kg treated group, D:
lamotrigine 10 mg/kg treated group.

In the upper photos, the osteoid surface is indicated by the black arrows. In the lower
photos, the labeled surface with tetracycline and calcein are indicated by the yellow

arrows and the green arrows, respectively. (Villanueva Bone Stain)
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EBR 3. T UNARILOREH
1. B ST A — & —
7 = kA 30 mglkg & H5EETIE, XTREE L ik LB & (BV/ITV) ., ‘B 218
(Th.Th) . ‘BB (Th.N) 232 NLIK 18%. 16%. 15%DH & 72l 238
BEM (Th.Sp) 23 29%DF EREMAZRD T (Fig. 16), —J, <7 X
2V 3.0 mglkg W EGHETITEWMMEIE ST A — X —~OFERZBITRD b

o T,
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*
400 | —1-
3
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9
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Fig. 16. Effects of phenytoin and perampanel treatment on bone structural parameters
(A: BV/TV, B: Tb.Th, C: Tb.N, D: Tbh.Sp) according to bone histomorphometry of the
proximal tibia metaphysis.

C: control group, PHT: phenytoin 30 mg/kg treated group, PMP: perampanel 3.0 mg/kg
treated group. BV: bone volume, TV: tissue volume, Tbh.Th: trabecular thickness, Tb.N:
trabecular number, Th.Sp: trabecular separation. Data represent the mean = S.E. (n = 12).

* P<0.05.
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2. BRR/NT A —Z—72 L NTERINNNTG A —F—

7 x= M 30 mgkg HHETIE, FHEE L ik Li&m (ES/BS) ., H
fiaiE (Oc.S/BS) . fE Mk (N.Oc/BS) RENZIK 40%. 50%., 66% &
HEZ#EM LU (Fig. 17), <27 > 73%/L 3.0 mg/kg % 5 TIX, RHHRRE & bhigg
Uiz (ES/BS). M #ilam (Oc.S/BS). fiflatk (N.Oc/BS) nNEn2
WK 17%, 24%., 32% & AEICHML (Fig. 17). B3HMiam (Ob.S/BS). &
AR em (MS/BS) ., ‘BAIKILHE (MAR)., ‘BFBGEE (BFR/BS) NZEiE
UK 14%. 14%. 17%. 17% & B REIZED Lz (Fig. 18), Bk (Fig. 19)
MY, T UV EREC I R & b LR B L AR O J LA
R OB EER Sz,

80 r 30 1.5
*% — *k g
—~6.0 | X T IS *x
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Fig. 17. Effects of phenytoin and perampanel treatment on bone resorption parameters
(A: ES/BS, B: Oc.S/BS, C: N.Oc/BS) according to bone histomorphometry of the proximal
tibia metaphysis.

C: control group, PHT: phenytoin 30 mg/kg treated group, PMP: perampanel 3.0 mg/kg
treated group. ES: eroded surface, Oc.S: osteoclast surface, N.Oc: osteoclast number, BS:

bone surface. Data represent the mean + S.E. (n =12). * P<0.05, ** P<0.01.
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Fig. 18. Effects of phenytoin and perampanel treatment on bone formation parameters

(A: Ob.S/BS, B: MS/BS, C: MAR, D: BFR/BS) according to bone histomorphometry of the

proximal tibia metaphysis.
C: control group, PHT: phenytoin 30 mg/kg treated group, PMP: perampanel 3.0 mg/kg

treated group. Ob.S: osteoblast surface, MS: mineralizing surface, MAR: mineral apposition

rate, BFR: bone formation rate, BS: bone surface. Data represent the mean + S.E. (n = 12).

* P<0.05.
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Fig. 19. Typical micrographs of the slices assessed by bone histomorphometry under
natural light (upper photos) and fluorescence (lower photos). A: control group, B:
perampanel 3.0 mg/kg treated group.

In the upper photos, the osteoid surface and the osteoclast are indicated by the black
arrows and the red arrows, respectively. In the lower photos, the labeled surface with
tetracycline and calcein are indicated by the yellow arrows and the green arrows,

respectively. (Villanueva Bone Stain)
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44 B &

T = M U EDOHMAHI T AN ATED BRI GIX TANABE OB EE
WD SEEIY A7 @D 2 ENRHREIN TS (97-100), LA L, T4,
BHIE S TR C A A OB RN KT T HOWTITZ OFEM T &
o EE STV R, ABRETTIE, HHREFTTANAET = = 1 25
KPR E LT, FHPICADAED IR F o LRFFTEHX L MET~—
b, TERUEL, NTURRCHONT, ZRZNOEABE BN KIET
ABIZOWTIAIR G 1T o7z, EBR 1 o NCER 2 TIX, 7==h1
20 mg/kg ® 12 HEE AR GIZEIYD . Ty FOBEENAEIZED UEREIX
KF32Z2&n@Bobnl, LirL, IXXRCF LRFTEXL FET
v— P TERNIFUEEICLDBBERD NCEEE~OH B BITR
biiginole, FLTAPAEIT X 585 B DI AR IIRTEZ OFEM AN
LTIV, BX I D ORFHEEZ I LIcHF O FREMER B 2 b T
% (115-117), 25t Faxo 4 I DsBLUN1,25 P Rutk Raf v X
LV DsDOBEAE. BBEICHBT DT T AR AR S PR R R
RETUHESE 2 75 HWRIGEED TLEZ S B R 25755872 (118), Hil
FIHLC A AR TIE, I IFCRIR A VE AED R (119) <l 25
ERedoes Iy Dsfioid (1200 BR@ESNTWD, —F, SiTANA
FICE D FEBDICES I DAL Lgwn & omdE (121, 122) b H 5,
ZF T, AFETIE. FiTAPAED X 20 D KRB RIFTHEL T 5
7oz, MiFH o w ME, 25(0H)DsfE, PTH E% HIE L=, & DOREHE,
TRTORMEMIZEB N TH TAPAERGIZ L 50ERZBITERD b igd-o
22 enb UTANAFEDBRFNC T T EBIIT e I D REPEE L
RN ERALMNE RS T,

AED A ZRFT T, CTADABREOFI D X7 OREKITEBE DR F)
ODHESNDLLEICZDOY A7 IT@mnZ R HESNTEY, S TANAEID
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& D MegatE ORI EE 0L LT 5 ARt mi S Tn 5 (123),
Z 2T, AT, BB EFINC K2 TANAEKO B EIZ RIT T E
Rt LTz,

FBR 1 T, IR F UL L RF T X DOV THFZ{To7, Lee b
(124) OHRAME R — MFETIE, 7o=hAfY, 7=/ /7VLEX—L T
IR BE U EDORERDHTT A AVBEIRHAE I B EORAD 18RBO b
IR, TN F RV NF T H LI EDFHIHTT A AVHERTE DB
AEREICITRD N2 ole, —T5, mlmDRETANAVBEENRE LT
Al & ok — MFZE (125) Tl B F U RAHE O KRS SEE S B o
BB BB bR THY | EHAS— 2% (126) THAH AL F U RAICE
DEITY A PHRICHED Z EBBME SN TVD, LhL, HARYF U0
BN KAT T B2 SIS Lo S 13D T 722 < B R~ D /ER 2
HE=RNEIRBETH D, AT COBMBIBREEHIE RN, 7o b &
TSR F 2 150 mglkg OWTHOERLG TS, BHMEEOEE TH L E=
(BV/TV) ., ‘B %10 (Tb.Th) , B %%k (Tb.N) VA B L, B3R (Th.Sp)
WABICHEIM LT Z LD, T b OFYE G2 X0 kg O ML 5% S
N, BHMHEEN BT D ENHLNE o, BRIOIEE CTh HiR A
(ES/BS). fikE#faim (Oc.S/BS). Mtk (N.Oc/BS) £, 7==hA
20 mg/kg #5872 H N H 3 F 0 150 mglkg K GRECTENEA BN
Uiz, AREFR S I3 B, BREROEETH 285 m (0S/BS), HE &
(OV/BV). ‘B#HMatt (N.Ob/BS) X, #/3<_rF 2 150 mglkg 5 TD
HABIZRD Uiz, S5, BEFEMBO L - S OEE T H 58 1K L
(MS/BS) & BIHHILOTEBOHE CTH 2 B0 KALEE (MAR) &, H /32y
F 2 150 mg/kg B GRHECHEICHD Liz, BLEORERND, 7= kA0
ISR TF TR MO EE A R LB RINIEE R TSR0 2 8, SHIT, A
ISR F ATE MO RE 2R T S E RIS 2 ME 32 Z LA LN E 2
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Sl ARFITIE, VRF T X AEHICLD2EBHEERLVTERH~OHE
REBIROONRNoTe, VARF T X L EFRBNTET 2 5T TR
ERTEY, LRFTvX AHEAIIRAIC LD TADARE OB HRESEIHHT
BEITRD b oo L OBKRBENH D (127), ARFHIT v F TOREE
TEHDHN, LRFTTEY MTER#A~OEBIIRO LT, B OFH R

AIREME B AR D TIRW Z & iR STz,

B2 TlX, T —hETERNYF IOV THRE I T2, FET =
— M. REEBKEEREEERIC LV RBIET > R—v 2 2FHET 52 L TF
RN EZ KT T RS R STV D (128), UL, ERR#HE TIX
FMET~— FORME T R ZIIEEEMER RN L (129) . FE T~ —
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