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PTH RBk$ 512 X %15 geometry 3 & OVF A& DEAL -
EEh T & O BT

L
NSEERKAEREARI 2, TT01-0192 AR K577

PR BIFRIRFIVES (PTH) OBKREY, BREELEMI I LEFSHHEEIhTVWS.
LHL, PTHRERESOEBHMEBEICH T 2HELES L EOEENFIMICKIELELEKL
WEFEFEAEARShEY, SEK4IE, FHEICHS KESEFHERABESEEOREICT
3 PTHIRESLCEERATORRICOVT, Y4 7OCT AV THEMSTL 7.

4 1% 8 ERE D Wistar RIS v 32 % x1HEE (CON), BEREMOEEH (S+C), B=EPTH
BEE (S+P), BLUBED v EHE (S+)) DA4EICHTA. SHPEIIE, 2BEMOESR
BESL, ENPTH (1-34) 21 H75ug/kg, ASME, SEMICHAEVUEKREREL . S+J BITIE,
=&40cm, 1 H10E, ASHDEETCSBEY v > BB % iTht . RRIETHE, BARBRE%
L, AXEERAESHIHEREEEE, YA 7OCTICLUREGLE BohEHET -4
5, ZRTEGHETEEZAVTERBEREE KDL S50, BRBOBMENTMY % FMET
7%, ¥4 70OCT ZAVWTEXRBERRBEZIZEKEL, RVT, 3AZFHOWMAREZIT>TE
BMEEBATEL .

S+PEE SHIHEIEVThD, S+CHICLN, KEEERIHEREODEE, BXEE, BERESE,
7297 2IVRT, ERMEE, BRIE BRBSLUBEERIMIERELASEE, BRER &R
NE—2EF (TBPf) LUBEETIVIRE (SMI) APEELEMEEZRLE —F, BRBOK
BEEmE ESBLUBEERER, StHIBEIFS+CHICKNFELESEERLADICKHL, S+PE
FEEBEZRBRVWTSICHEAELRE2RO N>/ UEDOERELY, PTH OREERHRS (L,
BREOMMEBE L TR v o TEHICELL A2 S /-5T D, HEEORMENFEL
EFHEICIE PTH ORMRS DBV EPTRRI N

(FHE2IEION 8 HZHE)
F¥—7—F:PTH, #EEfaff, BEBES v &, SHMESE <~ 270CT

= APLVRIZESTHREINTEY, Z0HH X
AN 25 3k ECHEGT B, B wIcED HZHIVA ML ADRENIO% & 5D D &
RHPHAM R EDA DA NVA I L ADEE wbh, BRHICBWTEELREH#HLH-> TV
EZFTC0AE. AHZANVAMLAZZITHT L5, DB D BEAI=ZHIVAPLADOKE S
ETBREBREWIRDNG v A% o TWD, WKIR U CRE - IR ERT I EFMONTE
BRFITINVECRTFA ALY, A=AV D, FHRITPRMRZEDA A=A IV A b

UGG R e AL 0 086 (462) 1111
HOER 77 v A 086 (462) 1199
T701-0192 AHWREET7 E X =)l ! keiya@med.kawasaki-m.ac.jp

NGB A RSB
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L ZADZ LB CIRERERST 508,
HEAGREDO A ZH VA ML ATIIIEK E
WIXDINSG v AW Ni2) BFY ¥ THATDH
N, FRIIMEFINL., SSIESAN L LT
ANZHIWVA P VADRKEL %5 L BRREN
WCERHEEIITEL, 5 VI D EE
PHINT 5. ZOLHIITFRGZONA =
ANVAPLVARZBLTETFY Y7L EFY ¥
TDX L, AT BD LMK TS

FAE, BIEADZANVA ML R ZEAT
% mechanoreceptor 3% % Z &£ S H AT
T2, FIEMBELEAN=ANVA LR
FRAIL, ~BLERRTURY ST IV VE
2O L CERB RS S s 0T,
BRI IVEY (PTH) DA S =A
A VAT 2 E OIS E ¥R 5. %
7z, PTH @ & 5135 % E O Mz R 5
Pramblay 2R LS, B IR AR AR R &+
OFMBIERBEE L LTHfFShTws, L
L7235, PTH O ML EAEH ORI
DVTIRWELERPALENE L, oM
B 522 &R T, 20004E 2B S iz
National Institute of Health (NIH) ¢ Consensus
Development Conference |2 & % &, B [

FEELTEOMEN RINEZ KT 5] &
éhfwé“” CHITEREIEREOMIC
PR, A EmldE, MY, RIXIER E
DOBBEICHETLEMNIHBESINS Z & &k
LTWwaA, ZOII)ITEEESEHELITT
ZLBHELEOMSE INERICE, B
BT 221 TIEEI Y A 7 OFHAPHEETH
HZEPHLPIZENTELZLIRELTY
5.

Z 2T, SHEAIGEEEL LD ITHFEOM
O D EE TR ERUER T T d B B g
WHEBL, BHMBEETVEIWICEIT S PTH
DB R RN ROV 2 ET L7z, B
MRS OB T 2 HER ROV TS, E
BEMIC & B2 b BN RS2 bo—D &
EZT, TN EITH- 7.

S
I\'DL

MBS & Ok
FHEIEE SN Z v FDIER
FEERB M IZ1E 7 F kD Wistar ZHEEES v b
R2MEE PV Ty M1 BEMOTRHEAET D%
K,£%%%ﬁ%ﬁ%%ﬁﬁétbu,zﬂﬁ
REBEE 1T 72, BEAFTHIIHKCTHH
’“ﬁéﬁ IR ELFHINEL, SO
WRED M2 5 &) ICHRE L ORI A
ZhH 2720 KIIWKE > oifikzE HEIZHERS
7.

EBRHEL L AT b2 —

FhE & LT, QRMRIEZ1ThH 2 i AR
(CON), Q@REIEBBIERIMHEHE & 1T - 721§
e I ERE (S+C), QR IERIC PTH
OG- %47 o 72 PTH ¥ 5.8 (S+P), ORIEE
MR Y vy v T RBEZTDEY v v T EE)
B (SHB) OFM4ABEBBESILTIER L /2.
PTH %, & FEIFIRME AV E ¥ (human PTH
(1-34)) % 1 H75 u g/kg body weight T, 4 8
Mizh7z 085 HEEMNICERS L, Yy T
FEE)IE R &40cm, 1 H10m, #ES5 HOMHEET
4 AT DR, #EHEOEE 7T a—- Lok
TEML, K2I1RT.
ZREDOFEB TR T — T OVIREE T CTREH
L, WIRBEE 2 L B L 7R
— 4O THHMRAE L, 2 EDPICEFEOFHINC
fER L7,

7 ERMNE

T v MEKBE E /S TOEHE (bone
mineral desity: BMD) % Hologic 1% QDR-2000
ZHOWTIED AV F — X BIRIGHEZ (dual-
energy X-ray absorptiometry, DXA) 12 & 1 il %2
L7z, W5 EE & R AR K IR L 72 RTE 7
W, RS HSIERE S HT R T S HRH S s L9
B ALE D L 7212,
E— FTHEEL 7.

ultra-high-resolution

VA 2T CTIZ & B EMEHT

5 U 7245 KBRS 0 35 A7 B 55 i ¥ 4 -1 78
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Preliminary . . . . .
7 breeding 8 Tail suspension 10 Training or Medication 14

S+P

| | | ]
CON | 1 1 1
K1 #EE7aba—)u
1HEMOFHEARZTo720%, Bl X ) BIBREL G L. HEH (CON) @ 6 HMHATOAT, RIFERE
AR VE. BRER (S+0) : 2:EMORIBRER, 4EMOREICHES LM Yy v FEHH (SH) 0 238
HoORTEER, 4HBOY Y v T E2iTbE-8E. PTH #5-8 (S+P) : 2 M ORIERER, 4:8M @ PTH BB
5. %47 - 78,

Jump exercise
® 10 week old at start
® 40 cm height
® 30 times/day

® five times a week

® for 4 weeks

K2 YxrrFrb—=vrZorsabra—n
T v TEENZI0EEFEICHSA L, EREEO X HICE E40cm, 1 H10M, 5 HOMET 4817 H8 7.

W%~ A4 27 u CT (microfocus X-ray computed & (TRI/3D-BON, 7 F v 27 Y AT ALY I =
tomography system, ELE Scan mini, H#kT 1L v 7 TV YY) ATTEHREBERIE L ROz RS
28 THE L (K 3), =ZRICEEFNTEE DL, FoORH T mRE e —B I, K
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Micro focus X-ray CT (Nittetsu ELLEX)

v Spatial resolution « Minimum pixel 3.5 4 m

¥ Density resolution 212 bits (4,096 gradation)

X-ray tube

|

Specimen support
(rotary type)

K3 <A 27uCTOHEX

Detector system
(high efficiency II,
CCD camera)

W L7727 v ORI Z XHE L RIBGOHIAE L HAEICES, BBE2NR T2 2 LICX ) Ha»50
BT — 5 WAL, BEHEAR 7075 502 X0 WO 2SS U 72 W OB e (R 2 7 L7z, s (i
FE) 3, BB L XHBERPRINGEOROEREEZER 52 LIZE DI L .

50 U EIE & KRR AT o 33 A7 B 8 1R > © 3.8mm
BENZ-ALE ISR E L, BERIOuA EEIE
30kv, < NV vz A£512x512, [ FE17.6
um, A5A4 AE1406um, 7OV s av
200, FEEMNES OF&RMATITV, 25080 Hif
T e TR % 747

E BT, KIS 2 R %
KHBD, w4 7 v CT &2 TROIRE
ZMCRBRE IR OB B % % 1572, %l
WHEEEOIRIL L LT3, ks, R e,
FREERE S L OB EEZ ROz HEEE
W EHBEROWE A ¥ ZROBEE LTWE S
ERNGELT, FREE WL SRR S5
"7

HEHE
Fe RBRE B o 1 BRI X 2 6 08

B 3 E i F 2 (MZ-500D, Maruto Testing
Machine %) % H\WClllE L 7.

Bl FHILEE
FWE T — 5133y £ P A T RL L7z

WERTALEL Y 7 & L T Statistical Package for the
Social Sciences (SPSS 16.0 for Windows SPSS,
Chicago, IL) MW7z, ZHMEOLEKIE, —it
B DT 2 Flv, HEADVRD bz
£ 13 least significant difference 12 & V) £ [H &
W E1T 572, §XTOMEHLEIZB W TR
5% RMEAREE Lz, ARWUSEIZ) IR
AR FERERZOKRE 2T (08-013), Il
I3 R AR ALK B & OV EEER = 0 B F2 8%
eI I X ER L 7.
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wOR
BMD

X 4 (KBS o BMD 2773, S+ #1d S+C
B X D84%, CONFE L V59%, S+PHE L D
19% &<, WINDHEELEMERL. S+P
FED S+ HE L FIBRIC S+C #F & D 54%, CON #
LV FEHIT% OB LREME R L S+CH
& CONHEDOHICIIE R EIRBOONLE o
7z.

TR AR
RG34 T A A 0D = IR TT A PRI 7

0.26 -

0.25 - Tk o*++

o+
0.24 -

0.23 - -[

0.22

Femoral BMD(g/cm?)

0.21 +

0.20

CON S+C S+J S+P
B4 KRB S AT 1/3EA7 T 05 %5 LI A
S-CONH#IZCONB XL WV R A EZ/RL, SHHEHE
SHPEIEWIND SICH IV ARELBMZ/R L. S+
BEL S+P ORI DA EENRD b/

*p<0.05, **p<0.001 vs. CON; T T p<0.001 vs. S+C;
++p<0.001 vs. S+P.

RN OMEREZEK 1ITRT. FE (bone volume
:BV), &M (bone surface : BS), H &K
% % (bone volume fraction : BV/TV), 7 7 7
% JVIRTC (fractal dimension : FD), 4% Pk %

(connectivity density: S 1/TV), HE 1% £ 5 %

(degree of anisotropy : DA) 1 S+J # & S+P #
DVFND SHCHEIDFLVEMEZR L.
F 72, B3R (trabecular number : TBN) B X O
G Z0E (trabecular thickness : Tb.Th) & [Al Kk
S+, SPHETIESHCHEL D F LViEflig iR
L7z BRMI (trabecular separation : Tb.Sp),
B8y — VAT (trabecular bone pattern factor
: TBPf), FiEE 7 IVIBEE (structure model index
SSMI) 1%, S+IBE SHPEEE LICS+CREL Y
Atz R L7z, M5C<A 21 CT DKW
1%, DRI T {5 2 7597, CON &f, S+C 7
R L T S+IBE, S+P RED AL F B 0O if
g, BROBEMASHLNTH 5.

B ER B DRI NTH NI & B (K 2)
S+C #: Tid, BT FE (total bone area), FZ
B &JE (cortical width), F BB M (cortical
bone area) B X OEHEWIEE (maximum load)
APCONBE X W AR RMMELZRL, B HEmE
(bone marrow area) b [FIARDE I % 7R~ L 7=
RBFBREICL L NS0T v » 7

1 ORI LA TS 0 4 RIS D PR A5 S

Index CON S+C S+J S+P

TV (mm®) 2458 +2.93 22.75+1.67 23.11+1.43 22.59+1.13*
BV (mm’) 247+057 1.74+0.31* 449=054"" 3.48=067""
BS (mm®) 110.19+21.89 8248 +1342* 15837+2154"  143.99+2374"
BV/TV (%) 10.00+1.58 7.63 =0.99% 1940164777 1539+2747 "7
Tb.Th (um) 26.52 = 3.70 2258 +2.45 3279653 7T 2885+3747""
Tb.N (/mm) 0.18+0.03 0.12+0.03* 025+003"""  027+006"""
Tb.Sp (um)  195.97 £29.57 204.76+17.28  16812+633' "7 17376+1325" "
B 1TV 36.59 = 6.45 24.61+3.35 60.70=9.41 " 52.90+12.43 "7
TBPf (/mm) 15.33+1.58 15.33 +1.58% 918+082"""  1287+1587"
FD 2.22+0.03 215002+  234+002'77  228+0037""
SMI 2.24+0.10 2.32%0.07* 205007777 207+0177"7
DA 1.30+0.09 1.30+0.06 1.46+0.08* 7 1.38+0.08* '

TV : #f&7E, BV : 8, BS: HRME BV/TV: FEMARE, To.Th: FRIE Tb.N:
B, Tb.Sp MR, B UTV : EEEEEEE, TBPf: §¥Y— VT, FD: 777
ZVRTT, SMI : Kk € 7 VAREE, DA : Bk it

*p<0.05,**p<0.01,***P<0.001vs.CON

T p<0.05, T T p<0.01, T T T p<0.001vs.S+CON



CON S+C S+J S+P
M5 KEE@EME®HmERo~4 70 T4
FBRCHEIWISR 2, TEICRIRWIERZ 89, CON#E, S+CHREEILIEL T, S+ B, S+P TR T o5 REmAsE
BiIN5.

22 KB IR T O

Index CON S+C S+J S+P
Totalbonearea (mm®) 9.78£0.95 8.74 +0.56%* 9.31+053* " 8.76 £(0.27%*
Corticalwidth (mm) 0.61=0.03 0.57 =0.02%* 0.61=002"" 0.60=0.02 "
Corticalbonearea (mm®)  5.60+0.43 5.02%+0.16%* 5.31+0.13* ' 5.13+0.25%
Bonemarrowarea (mm?®)  4.180.52 3.72+0.40 3.99+045" " 3.63+0.24
Maximumload (kgf) 156+1.0 13.9+0.7* 154+05""" 14.3+1.0*

Total bonearea : # 4 1fi f#, Corticalwidth : B B 4 J&, Corticalbonearea : B B & I #f,
Bonemarrowarea * H #ffEIAE, Maximumload © ‘&8 7 i B

BT £ R RATEOR L2

*p<0.05,**p<0.01vs.CON; T p<0.05, 7 T p<0.01vs.S+CON; +p<0.05,++p<0.01vs.S+P.

&Y EEESASNR, WTROES S+ THISATWA. F4E, DX ) REALERIC
HOHPSHCHIVARERREMERLZ. £ M TEEBARE L W FALIEH OFEI 5
7o, REEE, SREEEAL SHREEIC oW 2k, MBS A RENO#RE)
TIX CONBEEHBAEDBRVLANNMIZETHE BRENL LI 227 LhrLeds,
L7 PTH M 8% G-AEBIZ L B2 A A=A VA P L
—7F, SPRETIIREEEIEDHD S+C A & A EHE L TERMEEL XLV TED L IR
DEEBEZEMEER L. BHENREIESHCHE 22200 TEHLMICENRTVw ARV, 22
IRz R L, MOFEIIOWTIZAE T, AWB%ETIE PTH MG L EB &M 05
BAEIAONGP o720, Uy v 7 EB LK BREIEEEIST T A2RRIZOWT, Ty MR

DN &R L7z e HLERE € 75V 2 W THBME L 7.
HREE T 7 OVIZIIIPEA Z v b AR il
- HEYIER T v b EORRA BRET VDD B9, A

PTH &, EARNTIERIFICEFRINOMBEET  HECEERBET Yy b2 ETLVELTHW
L, M CailREZRFiTARIVEE L 72, BERIES v MILISOFEMRIZLDHIZT A
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HDONASA DTN —FIZ X o TREISNLN
FHAFERE TV TH LY. I v PR
RIBEL, MOATHEMSEHREEENICL
B NFARP SRS A2 XD,
D) HIZHREOBEDPIERH T v PEERLTH
BICEMEE 2%, BHBRET v M, #ikTo
HEAATORETH 5 720K, BEDHET
HY, BELEBDSHRINZNZ E2HA b
VA EOEHEOREB BN v, F
72, SRR R AL SRR R 72 & O SR AL E
EMZBHETNED QREIDRL, WELK
ETHDH. SHIT, AFHRIRELRZD,
M BEOBEMELSTRETH L. L2d>T, N
MY BAMIRIK L ZOHO BRI BT 5[
W7 B E 2 BT 2 0@ 2ET IV E
ZZ, RWFEICHW-.

PTH (XM WICIZE$5 28128 D, Fo
WA XOAL ST, L MOBFICBVYTD
HHREOTEREREL, FEZHNIES
TEPHMLERTWREYT LN, Ex O
TH PTH MBS T RERERE L LKL TH
BFICHEEZMINES 7 Hori 5%, Liu 5%,
Shen 5% IZFEIEH Z v MK LT PTH % [
WG L, Wb BROMNEZ#HE L T 5.
Tada 5% 1ZEIHARIR %2 Ik L CHEPED PTH
ORBRYRL, S SIH AR W& I8
WM 22725y M2 LTk b PTH %15
ugkg/day, 6 MFHEL, AREZEERMENE
WL Tw5, SHOMETIE, FREnoR
B RENE L D H B MM AR L72AS, PTH ®
G HIH R G R 2 HETIE S S IRV E R

B R FEINS.
L Lans, BHTHRRZIHITHERED

B2 Tl M E ORI IS 5 &g v 2
vy, FITHEALITHME & OB EV =R
TCEMMEEICDERL, /4270 CcT 2w
THE L7z, 0%, PTH M#kx 58T,
Wi OF R, BRE, FREOAL LT, H
A RIS IBEEAERE L DL, s
LB RE»E SN2 PTH a5
L 2 BBREE IOV TIRINTF TIZH VL

DODVDRENHALND. FER S IIFIKERZ
W RO RAT RS R T dH % A%, PTH M &K%
B2k, EEIy NCHREEERMREL-F
T RIEAHIINT 5 2 5% %o JIHEREN T v
N CHRIE R RS E AT N 27 & i
LT, F7, @@famig s 2es
BHZLIZDONTH, EBITEEPLY v v 7EE)
DEFNVTHE SR TV LY SE R T
H b7z PTH Mg L BB AT ORI
FTNHUEROHE & IZITFBOMEINZ R L 72
—h, BHMREEIEERETIVICE > TELD
NG =L LR B 720, P OEEKE R
5 DOFEMI 7 FeB 38 L v, AFZE TR UL
FRAEE T NVT, FITH$ 5 PTH Ak 5 & iE
BIORMPEE IR L7z, S SRR E L
T, ¥4 270 CT#MHwizZ LT, WHEYH 2
EO R ITTHBIEE TIRIBRKNEE 22 =Rtk
ZEALZFNCEMicC& -2 e BIF o s, &
P ONFRHAE O IREEIT =R ICHIFHIG TIX R AR 23
HY, 2HIT, ZWITHFTTIEZRITT— %
OIS N WREERREE I X 55l 2SR T
& %. Structure model index (SMI) &, HBZE®
JEHEZ rod Bk (FEIR) HERE2D> S plate Bk (BIK)
i TN IS LS A HEEE T VY TR
OT, BELL 22Kk EIRETH 5 25,
PTH MB35 & U v 7HEBEHIZVTRY,
IBFEZHNER LD kv SMI Z/R L, plate
BRI WEREEE 2R Lz, ShooffRIE,
PTH [ Bk 5- A3l & f g i 1o LT v
CTEE) EFEM L EHART I ERRIELT
Wa.

SOICREFICRIZTEEZHONIT L
DI, FHHRTOMREEZ R L. Vv
YT EERETIE, BN OB E R IR A
b, FHHAFHNHOERNSRESNTHS D
nEkEz N/ L L, PTH BEKEG T
TR AR L KIZFRD T, BIERERE LD
b RRENHEE R L7,

— W2, FHEE WM @ Havers 12 B 1)
%58, 3 7% b b intracortical (Haversian)
remodeling (2% 3 % PTH DIEHZ V7w & %
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AbNTBY, ThaxIFTrmELEZLN
%. —7i, PTH M## 5B Tk, HEFREX
MENER L VAR EMEZRL, BEE
HIBEMER X BRI E R L Tz —f
M PTH B E B ISR LT H BRKAR#EER
ETHIEPAMONTWAD, B TIX
BIEMERE LR L THIZEAETARLTES
T, POREFE, EEEFHESMAL W
ZEnHEZLE, RFFEETIVCIEPTH
P G AMER O RRARLE L D b, HERT
DFRPEPFN R SAERH Lzdb0EE2 bh
L. LML, AEEIKETEOATL
RO TH ST, PTH MG 0 R &5 2k
FTAHMEDSHTHo72L IFE V. 40
DOMFEMEROMEEDHDLEDL &, BRI
L T4 TR LT ARWO2T - ik
0, KRB, B, PTH OS5 J5:, 8 5- 011,
HGE, FHMiFERENELY, FNH0#EIC
IrdorEbhi.

3 RHNF RS EE DR RTIX, ¥ v ¥ TEE)
FEASKHIRIE & WSS 0350 £ Tl L 7z o 12xh
L. PTH M B$%5-3E Tl 50 E 0 A & 7 18
RO Lol ERLOWMEY Tk, Fv
FR bt MIBWTPTH BB 512 & 5 B
DYEDTRENTWED, Wi ipihg s
e L-BREOBREERTH L. PTH B
PG 3B 20 LTI AR B 2 R R T
S5 % EFREICANLZLD R I E A
BNTHBY, BHMEZHNSE2WHEENE
fLEMR LT, AELEANRIN o720
RV E Z 5 5.

PTH ® &k 5 13 BELC Hvw s hTw
2 B WA SE & 7 0 B IR & A5
%205, FRCERMADOZE L E R
ZIH L THIR IR Tw b, BRICERRIGH D &
D HNTWBAT 2 ZoEis RN 12 1
LTIRERPZHS2IZRo TV REWESLH D,
T/, Fokb5HE k5, 5N &5
Wi, A3k & OfEHEE, REIPS-R o35
1L DAL 7 LRI e X B S 5 X
NTn5, 5%, SOITHEELZ ZICLD

HREDEDHRIE L LTX Y #EYTHI ZMH
WZO%Mb T EHifFENG.

E

L4 ZBEEOBENFO—2>TH L EM
MRS B L, FERFERICPE D KBRS e i
MR RE AL D BIEICR§ % PTH % 55 X ONE
BEAMOMFEIZONWT, ¥4 278 CT Z2HNT
a7z, ZoRsE,

(1) KBRS EIm AR Tl Y v v 78,
PTHHOWT NG, BRI R ERE I,
T, HRIE TR BRSNS X O
RHEPEEREMERL, rod BAEE I3
% plate FRIEE DR D HEZ R 2 LWL
ne kot

(2) BHPREEE Ty v THEBIH O
B oE S LR BRELeHn L ) AR
HREMEERLZOWCHL, PTHETIIESTH
EhEEERLEDOD, BRERBRTIIA S
ErRBDLh o7,

(3) PTH @R &k#% 518, KRG o e I 1 40
F OIS IS LT, Yy vy FEENEDL
SEbE LS TMREROLEZ bR —
05, BB S LT 22 AR o S s
EAHNTZAS, T THEE LD DGR
MEBZ LM ZRL, BHE A O -2
WO 5-H 7R S 7z,

o

AWFIEZBATT HICH2Y, MWiEEEHEEEZIEY
T L7 RN R 2 B TEA B 22 8 0 =i sl B dz e
b N RIE S (BRS) BEORALKREE, =
MBEELIZICREE R 2HBLRLET. E0ED
BRI ZHAITEE £ L2 EFEEIER Y ORE
AR, IR ERFRAR AL R B W IR > & — D E RIS
W2 LI, b, ARIGNGERRETTY x
7 MFZERE (No.18-605) DIEBIIC & D fTbhzz.
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Changes in bone geometry and microarchitecture caused by intermittent

administration of PTH: comparison with those by exercise load
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ABSTRACT There have been several studies showing that periodical intermittent medication
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with parathyroid hormone (PTH) causes increases in cancellous bone mass. However,
there have been almost no reports comparing the effects of periodical intermittent PTH
medication on bone microarchitecture with changes caused by physiological stimulation such
as exercise load. In this study, we compared the effects of these two interventions on the
microarchitecturural deterioration of femoral cancellous bone associated with unloading, using
micro-computed tomography (micro-CT), and the effects of PTH administration and motion
loading on improvement of the deteriorated structure.

In the study, 32 eight-week-old male Wistar rats were divided into four groups: 1) a control
group without tail suspension (CON), 2) a control recovery group after suspension (S+C),
3) a suspension/PTH group (S+P), and 4) a suspension/jumping exercise group (S+J).
Periodical intermittent human PTH (1 - 34) was given periodically to the S+P group rats at
a dose of 75 ug/kg/day five times a week for five weeks, after two weeks of exercise with
suspension of the tail. The rats in the S+J group performed 40 cm-high jumping 10 times/day
five times a week for five weeks. After this conditioning, upon examination, bilateral femurs were
removed and the right distal metaphysis was scanned using micro-CT to obtain images of the
cancellous bone region of the femur. Based on the tomographic data, indices of cancellous
bone microarchitecture was the index of trabecular bone structure were determined by using
three-dimensional image analysis system. In addition, to examine the geometric properties of
the diaphysis, mid-portion images of the bone shaft of the left femur were obtained by micro-
CT, and then the mechanical bone strength of the left femur was determined by performing a
three-point bending test.

Compared to the S+C group, the S+P and S+J groups showed significantly higher bone
volume, bone surface mass values, superficial bone area, bone volume fraction rates, fractal
dimensions, connectivity density, trabecular thickness, trabecular bone number and degrees
of anisotropy. They conversely showed significantly lower bone volume ratio values, trabecular
bone separation, trabecular bone pattern factors, and structural model indices. However,
the area values, thickness, and strength of femoral diaphysis cortical bone in the S+J group
were significantly higher than those in the S+C group. The S+P group showed no significant
difference other than cortical bone thickness. These data suggest that periodical intermittent
medication with PTH could cause changes in the fine structure of the femoral metaphysic
cancellous bone microarchitecture that are similar to changes caused by jumping exercise,
but the effects of PTH seem to be small on the geometric properties and bone strength of the
cortical bone.
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