Table 1. Demographic and baseline characteristics of patients®

409

Characteristics

Treatment group

Once-weekly (n = 214)

Once-daily (n = 195)

Age (years)

Height (cm)

Weight (kg)

Body mass index (kg/(height in m)*)

Time since menopause (years)

Lumbar spine bone mineral density (g/cm”)
Hologic (QDR type)
Lunar (DPX type)
Norland (XR type)

T-score of lumbar spine bone mineral density

Bone turnover markers
Serum bone-specific alkaline phosphatase (U/l)
Serum le.,25-dihydroxyvitamin D (ng/ml)
Urinary deoxypyridinoline (pmol/mmol CRN)
Urinary NTX (nmol BCE/mmol CRN)
Urinary CTX (ug/mmol CRN)

Patients with prevalent vertebral fractures®

66.3+7.8

149.7 £ 6.4
491469
219428
172493 (n = 199)

0.64 % 0.06 (n = 138)
0.73 £ 0.08 (n = 56)
0.64 % 0.06 (n = 20)

68.5+7.9
149.0 + 6.4
489+7.0
22.0%29
19.1 9.0 (n = 171)

0.63 £ 0.07 (n = 130)
0.75 + 0.09 (n = 49)
0.67 £ 0.06 (n = 16)

-3.08£0.51 -3.11+£0.58
30.6£9.9 30.7 £10.6
21.0+6.6 208 %57
8.95+3.27 9.07 £ 3.31
54.1+24.2 52.0+22.1

259.8 +137.9 260.7 £ 120.7

S0 (23.4%) 56 (28.7%)

Data values are shown as means £ SD unless otherwise specified

NTX, N-terminal telopeptide of type I collagen; CTX, C-terminal telopeptide of type I collagen; BCE, bone collagen equivalent; CRN, creatinine

*Primary efficacy population

®Male patients (three in the once-weekly group and nine in the once-daily group) and women for whom the time since menopause was unknown

were excluded
“Number (percentage) of patients

Table 2. Mean changes in lumbar spine BMD from baseline to week 48

Once weekly Once daily
Groups (17.5mg) (2.5mg)
Number of patients® 214 195
Rate of change (mean + SD; %)" 5.36 +4.27 5.87 £ 4.47

Median (minimum, maximum)
Noninferiority analysis (delta limit, 1.5%); PEP

Difference in mean percent change (weekly — daily)
Two-sided 95% confidence interval of difference

5.00 (—4.5,22.2) 5.90 (4.7, 19.2)
t=2.304; P=0.0109
-0.50
Lower, —~1.35; upper, 0.35

*Primary efficacy population

®Mean percent changes in L2-L4 BMD from baseline to week 48

The between-group difference in the fracture incidence was
-0.5% (95% CI, -3.4%, 2.4%), and it was not significant. A
single fracture occurred in 4 patients in the once-weekly
group and in 4 patients in the once-daily group, and two
fractures occurred in 1 patient in the once-weekly group
and in 2 patients in the once-daily group. None of the
patients in either group had three or more fractures.

Biochemical markers of bone turnover

Urinary NTX and CTX decreased significantly after 4
weeks of treatment in both the once-weekly and once-daily
dosing groups, and low levels were maintained over the 48-
week treatment period (Fig. 3a,b). The percent decreases in
NTX at week 48 in the once-weekly and once-daily dosing
groups were 36.4 +29.2% (mean + SD) and 39.0 £ 27.8%,
respectively, and those in CTX were 51.4 = 37.5% and 55.1
+33.7%, respectively. Urinary deoxypyridinoline showed a
pattern similar to that of NTX (data not shown). Significant,
but small, between-group differences were found in CTX

(%)

120 ¢ =@ Orce-weckly

« s O - Oncedaily

80

60 I

40 r

Mean Change in 1.2-1.4 BMD

n:ZM‘ll‘)S 2!?/193 2141193 2!’.’1'!93 2130195 {weekly/daily)
I i

0 12 24 36 48

Time(Week)

Fig. 2. Time course of mean (+SD) percent changes from baseline in
1.2-14 bone mineral density (BMD) as measured by dual-energy X-ray
absorptiometry during 48-week treatment with a once-weekly dose
of 17.5mg risedronate (solid line), and once-daily dose of 2.5mg
risedronate (broken line)
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Fig. 3. Time course of mean (¥SD) percent changes from baseline in
bone resorption markers (a Urinary N-terminal telopeptide of type 1
collagen (NTX) creatinine; b urinary C-terminal telopeptide of type I
collagen [CTX] creatinine) and a bone formation marker (¢ serum
bone-specific alkaline phosphatase) during 48-week treatment with a
once-weekly dose of 17.5mg risedronate (solid lines) and a once-daily
dose of 2.5mg risedronate (broken lines). * P < 0.05: Two-sample
Wilcoxon test for between-group differences

however, no significant differences in NTX decreases were
observed between the once-weekly and once-daily dosing
groups. BAP also decreased after 12 weeks of treatment,
and low levels were maintained over the 48-week treatment

period (Fig. 3c). The percent decreases in BAP at week 48
in the once-weekly and once-daily dosing groups were 33.3
+19.9% and 34.0 = 21.5%, respectively, and no significant
difference was found between the groups.

Safety assessment

The overall safety profiles of the once-weekly and once-
daily treatments showed no distinct differences. The inci-
dence of any adverse event was similar in both treatment
groups, but the incidence of adverse events assessed by the
investigator to be drug-related tended to be lower with the
once-weekly treatment compared with the once-daily treat-
ment (24.9% vs 32.2%; Table 3). Most of the drug-related
gastrointestinal adverse events were mild; 8 of moderate
severity were reported out of 245 (3.3%) patients in the
once-daily treatment group, whereas, in the once-weekly
treatment group, only 1 patient (0.4%) experienced an
event of severity moderate (P = 0.0173). No severe gas-
trointestinal adverse events were reported. The incidence of
abnormal changes in laboratory parameters assessed by the
investigator to be drug-related was significantly lower in
the once-weekly regimen than in the once-daily regimen.
Laboratory parameters that contributed to this imbalance
included alanine aminotransferase, aspartate aminotrans-
ferase, y-glutamyltransferase, and urinary occult blood.

Discussion

The clinical noninferiority of once-weekly treatment with
35mg risedronate compared with once-daily treatment with
Smg risedronate has been well established [15,16], and a
once-weekly 35-mg dosage regimen is being used widely in
many countries outside Japan, as an alternative to a daily
dosage regimen, to treat postmenopausal osteoporosis.
However, this once-weekly dosage regimen could not be
directly applied to Japanese patients, due to a difference in
basal daily dose. In previous studies [7,8], we have demon-
strated that treatment with a daily dose of 2.5mg
risedronate increased lumbar spine BMD and decreased
the risk of vertebral fractures in Japanese osteoporotic pa-
tients. These results were comparable to results in Cauca-
sian patients treated with a daily dose of Smg. A 2.5-mg
once-daily dosage regimen has been approved for the treat-
ment of involutional osteoporosis in Japan. Accordingly,
in this study, we compared the effect of once-weekly
treatment with 17.5mg risedronate on lumbar spine BMD,
with that of once-daily treatment with 2.5mg, in Japanese
patients with involutional osteoporosis, to prove the
noninferiority of the once-weekly regimen compared with
the once-daily regimen.

The mean increase in L2-1.4 BMD from baseline to week
48 was 5.36% with the once-weekly regimen, and 5.87%
with the once-daily regimen, and the between-group differ-
ence (once-daily vs once-weekly) was -0.5% (95% CI,
~1.35%, 0.35%). The result showed that the 95% CI of the



Table 3. Summary of adverse events

411

Once-weekly Once-daily ¥ -test'
Number of patients 249 245
Any adverse events’ 212 (85.1%) 215 (87.8%) P =039
Drug-related adverse events” 62 (24.9%) 79 (32.2%) P=0.071
Gastrointestinal adverse events® 30 (12.0%) 43 (17.6%) P =0.085
Abdominal distension 1(0.4%) 4 (1.6%) NT
Upper abdominal pain 4 (1.6%) 5(2.0%) NT
Constipation 6 (2.4%) 9 (3.7%) NT
Dyspepsia 1(0.4%) 3(1.2%) NT
Gastritis 2 (0.8%) 3 (1.2%) NT
Stomach discomfort 15 (6.0%) 13 (5.3%) NT
Abnormal laboratory parameters’ 22 (8.8%) 37 (15.1%) P=0.032
Alanine aminotransferase increased 3(12%) 5(2.0%) NT
Aspartate aminotransferase increased 4 (1.6%) 6 (2.5%) NT
v-Glutamyltransferase increased 6 (24%) 15 (6.1%) NT
Urinary occult blood positive 4 (1.6%) 5(21%) NT

NT, not tested
*x? test for 2 — 2 cross-table

"Patients who experienced one or more adverse events were counted only once
“Patients who experienced one or more gastrointestinal adverse events were counted once for

each event

between-group difference fell entirely on the positive side
of the range of the predefined noninferiority margin
(>-1.5% A), indicating the noninferiority of the once-
weekly regimen compared with the once-daily regimen. The
primary analysis to demonstrate noninferiority was per-
formed using the PEP (n =409), and the additional analysis
using the PPS (n =404) showed consistent results. The once-
weekly dosage regimen was as effective in Japanese patients
as in Caucasians; the magnitude of the increase in L2-L4
BMD in the present study was comparable to or even
greater than those obtained in Caucasian patients treated
once weekly with 35mg risedronate (3.94%) or once daily
with 5mg risedronate (4.00%) [15]. The increase in L2-1.4
BMD in present once-daily 2.5-mg group was entirely con-
sistent with data obtained in a previous study in Japanese
patients (4.93%) [7]. Complying with the Japanese Guide-
line, we included male patients with involutional osteoporo-
sis in our study: 3 in the once-weekly group and 9 in the
once-daily group. Although the male patients in both
groups showed a considerable increase in L.2-14 BMD (4.43
+2.14% in the once-weekly group, and 6.01 £4.91% in the
once-daily group), the sample size was too small to show
statistical noninferiority of the once-weekly treatment.
The biochemical bone:'resorption markers — urinary
NTX and CTX -~ which are considered to be a sensitive
endpoint to predict the reduction of risk of vertebral frac-
tures [24], as well as long-term changes in vertebral BMD
[25], decreased significantly after 4 weeks in both our
dosage regimens, suggesting an early onset of action of
risedronate. Decreases in NTX and deoxpyridinoline were
similar and showed no significant difference between the
once-weekly and once-daily dosing groups, whereas CTX
decreased a little more with the once-daily treatment com-
pared with the once-weekly treatment. The bone formation
marker BAP also decreased after 12 weeks. This delay in
the response of BAP suggests that inhibition of bone forma-
tion may occur secondarily in association with the inhibition

of bone resorption induced by bisphosphonates [26]. The
time-course profiles of these markers were similar for the
once-weekly and once daily dosage regimens.

Both the 17.5-mg once-weekly and the 2.5-mg once-daily
dosage regimens were well tolerated by Japanese patients
and no delayed adverse events were shown. With the once-
weekly treatment, the incidence of drug-related adverse
events tended to be lower than that with the once-daily
treatment. The incidence of drug-related abnormal changes
in laboratory parameters with the once-weekly regimen was
significantly lower than that with the once-daily regimen.
Upper gastrointestinal disorders have been a well-known
adverse effect of bisphosphonates and are considered to be
dependent on the frequency of contact with the gastrointes-
tinal mucosa, rather than the dose of bisphosphonate [27].
The incidence of drug-related gastrointestinal disorders, all
of which were mild to moderate in severity, was lower in our
patients with the once-weekly regimen than in those with
the once-daily regimen; the numbers of patients who expe-
rienced moderate gastrointestinal disorders were signifi-
cantly lower with the once-weekly compared with the
once-daily regimen. Also, the numbers of patients who were
withdrawn from the study due to the occurrence of adverse
events were smaller with the once-weekly regimen. These
results suggest that reducing the dosing frequency may re-
duce the risk of gastrointestinal adverse events, by reducing
the occasions on which the upper gastrointestinal tract is
exposed to the drug, even though a dose sevenfold larger
than the daily dose is given at a time.

The efficacy and safety of long-term therapy with a once-
daily dosage regimen of risedronate have been confirmed
[5,6], but a longer observation period for therapy with
a once-weekly dosage regimen of risedronate may be
also important.

In conclusion, in Japanese patients with involutional os-
teoporosis, once-weekly treatment with 17.5mg risedronate
produced increases in lumbar spine BMD and decreases in
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men. The once-weekly dosage regimen is expected to pro-
vide a more convenient therapeutic option as an alternative
to the once-daily dosage regimen, and to enhance patient

bone turnover markers similar to those seen with once-daily
treatment with 2.5mg risedronate. The once-weekly dosage
regimen of risedronate was well tolerated, with favorable

safety profiles compared with the once-daily dosage regi-

Appendix. Other members of the Risedronate Phase III Research Group

compliance in long-term therapy for osteoporosis.

Institution

Department

Investigators

Asahikawa Rehabilitation Hospital

Wada Obstetrician Hospital

Ohta Orthopaedic Clinic
Shin-Sapporo Orthopaedic Hospital
Sapporo Kiyota Orthopaedic Hospital
Sapporo Tokushukai Medical Center
Kusanagi Ladies Clinic

Fushimi Keimei Orthopedic Clinic
Teine Keijinkai Hospital

Bibai Rousai Hospital

Cardiovascular Hospital of Central Japan
Toyooka Daiichi Hospital

Saitama Medical School Hospital

Saitama Medical School Hospital

Kubojima Clinic

Tsuruta Clinic

Tokyo Metropolitan Geriatric Medical Center
Shiratori Clinic

Oimachi Orthopaedic Clinic

Kanto Medical Center NTT EC

Kanto Medical Center NTT EC
Shirahigebashi Hospital

Shin-Nihonbashi Ishii Clinic
New Medical Research System Clinic

Nishi-Niigata Chuo National Hospital

Hokushin General Hospital

Aobadai Fukuchi Orthopedic and
Gastroenterology Clinic

Denda Orthopedic Hospital

National Center for Geriatrics and Gerontology

Meitetsu Hospital

Higashinagoya National Hospital

Osaka City University Medical School Hospital
Chibune General Hospital

Baba Memorial Hospital

Gracia Hospital

Nationa! Hyogo-Chuo Hospital
Kitade Hospital

San-in Rousai Hospital

Tottori University

Ueno Orthopedic Clinic
Tanaka Orthopaedic Clinic
Hidaka Orthopedics Hospital
Fukuoka University

Fukuoka University

Mitsuyasu Orthopaedic Hospital
Munakata Suikokai General Hospital
Isahaya Soyokaze Clinic

KS Okamoto Clinic

Sanyo Osteoporosis Research Foundation

Sakamoto Medical Clinic

Internal Medicine / Orthopedic

Surgery
Obstetrics and Gynecology
Orthopedics
Orthopedics
Orthopedics
Orthopedics
Obstetrics and Gynecology
Orthopedics
Orthopedics / Obstetrics and
Gynecology
Orthopedics

Internal Medicine
Orthopedics

Orthopedics

Central Clinical Laboratory
Internal Medicine

Surgery

Endocrinology

Internal Medicine
Orthopedics

Orthopedics

Obstetrics and Gynecology
Internal Medicine

Internal Medicine
Internal Medicine

Rehabilitation
Orthopedics
Orthopedics

Orthopedics

Department of Functional
Restoration

Obstetrics and Gynecology

Orthopedics

Orthopedics

Internal Medicine

Orthopedics

Orthopedics
Internal Medicine
Internal Medicine
Orthopedics
Orthopedics

Orthopedics
Orthopedics
Orthopedics
Orthopedics

Obstetrics and Gynecology
Orthopedics

Orthopedics

Internal Medicine

Internal Medicine

Internal Medicine

Internal Medicine
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TCP/ETOH
H1 UL —p -TCPERAWVWLESIIPHEER

BRETBEELT-RECE, REROACHTLTCPOBEICIVERE+HEDA (L
BYyst, BRAPxY ) —LMBTL oI Y BROESZFREL L ARECE, &
EREBED LV (TE). FHERIF2VESHEOLTE, EHEBEERIIRBL
I CHATIETH S, (Hoshino M et al® I b BlHTHE)

PRE(MTAEIETHS Y.

E£BHROERIIr»HL ST, SBFLEE
V) BRI I EESLETHL L IND,
O ZLEERH ¥ Bk
@ mMfEORHE - ML RET AREEF/
A MHAL Y
@ FoMEEAwE - b3 5 EHcatfold)

BB (FERELR) T A&
4R (osteoblast) CH b, FORIERMAE (HBIE
BEAET D) IXERBHM (osteoprogenitor) &
snAd. ZOMBIRE: LTEROBREICET
H#EFE (cambium layer) P EREHMERE
(bone marrow stromal cells) ICBETHI &b
Hontws, FREVBERGERTIALD
MBS ASHTE - SMELLEBE TS 2 ohT
Vi, BRfMEBREZRET ZFRE L THEky
LEVNARMERCAESh TR AEREBREIE,
FNODOMEBRBE AR T EAHERE. T,
B DML % ex vivo CRIRRICHIESETEER
By LERBICBET S L CEAE R RET S
CERERMICETRETSY, EORALITHA
T3y,

FHEBCEETIELERTHES SFORZE,
BOEBETOELHLOBRETH -2 BHB
CRERZEETSERFFEFETHIILIE
1960ERICHEL M Icdh, EERED (bone
morphogenetic protein ! BMP) EH3h?, 0
FlE % B LA R WM BHABMER T
BT,

19884 1o Wozney H i & = TEDFF DcDNA
PHEE Y, ARFERIEFTARIMTDR

a Polymer +BMP

H2z2 Zv b BE%R critical B@RROBR
a:BMPESHELLZVHE (KR, RHELBXR(L
B) CLIDCT (TE) 2BV T L @O WAL, thBMP
2ESuEFLARY T —2BHELLBS(EFD,
W& SEACRIFLELELTED A,
b:#&E. L&  BMPHE&FEEF, TR BMPEHER
(Suzuki A et a2 B HEE)

HIiZEo72. HE, BMP-2, BMP-72 L&A
EESHh, BRXTRES DR (FiERE, &
IR EIGR) IR bR Tw 3%, BMPOER
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¢ I RIRFBICrhBMP-2, EHRIER Y v —, - TCPBRAR A, RFLEHRLRD, RECHFRE

BRBRENTW S,

d: F24:8(F)., enBE (K LiZZRR0BORERELRD 5.

(Yoneda M et al, 2005" & 0 9| ASEE)

MBIERICE (/T 5 RkMEERRER TS
9, BMPOAERIIC L » T Dife) B35
X ZRREARADHEPFECE S, Lt
»T, BMPIC X o TR ENRVEMIICTCH B
T2 BETE D (BMPOEHEE X 2B
B . BMPEEMR, MIAY S FVRERI
BT 2WRLHEATED, FERERECOHLE
SFFLINTHES,
BMPOcDNAZ BB ToREFERY
RAELNTWBS?, LdL, vector DREM,
BEENLBORBOTEHHOEE & 2 L2%%k
SRTW 2w, KAMGICES > Tuvkn,
MHMLORIE L 2 2 BB BOWRITHA T
Vwh, bbb, TOMBERETRLDEEOR
S ARMALOERETMLATT R E (B imslge
TETHHMENELT, #90, Fo0E84, T
WEIr¥S3vrR, INV2=27ET3I v A,
NAFREFESTNREL L, B-TCPY % ¥W3 T
CEROBTCELLTVS (K1), FizBIilE

(pore size 100~400 u m) #E MBI EHF T
HbEIh5,

SO LYIBOBEEFORIED D DM ER
EFAH-5CHED, ERHEIZDVTER, WhHkKRE
%, #EY, MEBKIT N DET 500
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- BMPIC &d B BEERW

LR &5 ICBEBEOEM & LTRE MRS
MR Dex vivo TOHIFR L BIE, BMPEETFHEA
L2 CHRREISNTFENRITORTER
%, BB, Retk, fIEEL SICHE DY,
FREICEEsTnaw, SheonMBA2ERT
E5HEE LIBMPOBRFEW (L FEIYaY
¥F ¥ FBMP  thBMP) # BT REE£Z T
DHFERATHELECHA) LEILNS,
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A Autoclave LE B DA DControlBd, BERD

BGEEZED R, B rhBMP-2 5ug/ §-TCP

15mg/polymer 15mg? A > 79 > bt ¥autoclave

NABEAEICEDAALH, RERRBICEE X

EREEZED, KBELFOBRI2ENLTWE.

1. BMPOARLEE5M

BMPiE, EREFMERMBICL - TEES
WENERE 2EEOETORHLFTTAEER
HHA AL NTCHE, TORRBEOSTH
EOREL LTiE, 2EZB0OSFEIZIDaA#
THKENBVFEERSTTTHS. T2, T3
JBEFITIECREPSATTHEDOY AT 4 V3R
EOHr# Prransforming growth factor- f (TGF-
g)eE—THD. Lo T, BMPIETGF-5
superfamily KB A —BOfamily ¥ 2L Tw
B 73/ BERFIOEBEEEREL, LA
Y FBMPATIX® 7 ABMP4 O 7 3 / BREH &
B UTUNEKEEL WL 2 I TOERNALNED
HTHLH., FLOLE NBMPE, =9 A, Fv
b, vHE, 4R, BEERL T EBEEE)
REEND.

B CIEBMP-2~BMP-150 14 E D 7 F ¢
BEshTw s BMP-1ROLIHL bAL v
LTihblaroas—4v1 -0 - LK
T5a357 -2 LCHEET B2 DBMP
family? GBS &0 5, S0 BERBRER
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~4, BMP-6, BMP-7(OP-1), BMP-9TH 5%".
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kO oNnG, ChonBEHEEREEZTLOL
LTHRRSORIMERED S — VPRV LRTE
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Ehb, 39— Vi hBREOBERESENC L
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rhBMPEHLOEREY v=Bfic L5 BEE

DB ORR DT D ICEE S IZBMPOIBA
E L TR T 5 EEBIHEARF ) ~—DH
BEToTEL. RETHEMEEERIVERRR R
Ne—Tdhsb. BESEFIDEIREREETA
Bkt LTHRBEOGRRYT— AR LA
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polymer ! PLA-PEG)™. Z ®DpolymeriZA & D
BMP#* iRl L THEBFIEBMT 2 LEFGICLE
PrECLEHEINED, B L 2polymers &
E®;EDD. ZOpolymerDEHEMIZTT CILHE LT
NEZHXRMEBRLTWAFE 210,

BiERETIX, T OBMP/polymer HEHE Y
Bweas i@k szERETHHETETH
5. RERIE, Fv PEER Ccritical 2 E KR
TEBL, 5ug®rhBM-2%&F L 7-polymer
pellet# BiETS 3 B CHERZERRB L UER
BERVOERFIRTHS (EH2)®. TA, £
HAEH B OILAICBMP/polymer 2 HAT A -
LT ELR > 9V VEBELE
REFEDTRTH L. 7YX REEIC15cmD
critical defect fEBLL /BB HABEM LR 3
KR, Zofn L HIcSILE -TCPO LS
2 ERTIER B2 Bl R SR ER LTI
BEENFTRETHE. ErEbInf>TI>b
ERONE, 1 208mild BEHBRENE
A M ERBETIETS 5,

LdL, COpolymerdRmé LT, BRATIX
REEATR 22010, T KRB ERES A
b5 OREHERTILHIL, ZOBMP/
polymex & D EFHEIUE 7 ~tricalcium
phosphate ( f~TCP) #33K % polymer & S BT
B LETEHRIRICL, RueTssRBLA.
ZHIZ L o TA 79 v MR OBRRBHIZITEN
L, BRI BEEDIZIZHMT 200, BRE
LTBMPIZ L 5 BB T2 LIcb &
MTHE. TLMHBRERT L LCEZOTR
WEBETRETH hFER LT 2. 0
BMP/polymer/ f~TCP powder E&#ME L Hw
RS, OV ETORUBAFRBILEL

BMPDOEX, T TIIHESA TV ABROT L
TR CDRBHERCBTLLERLBOH /6L
2 A15 ug/sideTH b, KIE2BMPOEHEB(L:
HEBIZTEI ENTEEW, 7 i
rhBMP-2/ §-TCP/ polymeriB&&%* EEMPH
REAMBAREICR DAL LIC L > TERES
BETHIELTETHS (F4). 20, o
FEEERZ - TEASMRIIEEK Lo B
BLTHE L DBERIEZ A TREAD L EZ LT
wh,

DX R RIEhBMP, 8RR =—,
BREFMR L2 EDTRTALERPOBEIE
> TEFENTRTHLLERLTEY, #t%
FREREDHNTITONTELNBHBRE 2
I BEEREBERT) LR BEENTIRE S
SLPHRTES.
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1. BMPOREES : BRGNS

BMPRBWi-EHARTHBHERR T BR
DAL, POoNBELIE2 DI BRT<2ME
B OPFERELTW»E, 81 IIBMPICH T2
DERICEEN DD, BB TER
BEFBNI EBMLNTHE, LT, k
MTHBMPIH T AGEEMNEL, v 720
1/15~1/30L EESNTWE, Tbb—8ED
BT FETHDIETIBMPENS Y7 AR
ELTI5~30E0RHE SBLWwWS 2 itk
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frE MBI, 35—5 U REGE LB
EPTCRImOFEE 2R T 5 -001H
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BMPICX T A IERE*BOLRHAORA 7 ) —=
v 7, BUPOEEHERYE ORBEIMGI L £FF
BAONZD, FIIBMPOAIEHEEIEET S
FEE LT, MEACAMP (cyclic adenosine
monophosphate) M4 #EBEIE T & 5 phosphodies-
terase inhibitorsABMPMEHE a4 2L %
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LA NCAMPBREZ ER S EA T EFBEL RIS
oTnnk,

gLk, MBRACAMPBELERICE - T,
BMPY 7+ VoA Y Y F VvER2MEE S h
A2k, ERBMPY /T VERBEETFTCH S
Smad6 D B/IRFREMNMBI SND Z 212 L D,
FENICBMPERSABSHIZBES LTV Z
LHBELAICLTWAY, 5T 2BMPEE
OYMIEDBEVER TENIL B EBMPEE Y
B TELTRREND 5.

2. BEEOWH

B ORI Tt sulfated polysaccha-
rides™, AILMICEREWARTF FTHS
B2A2* °TGF X BEMAEINAEFA ™ & L8
BMPO# R i S 5% YE L OFENEBA
THY, in vivgTOBMPRIROWHEIHRF I N
A, IhoOBHEBMPIC X 2 BEBBEA D
B aZXizky, XDEIREy - R 2EER
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TRt H S5, BMPOAEBIA METIZX 58
BEORBLBETHS, 2EBEABMPOESK
IR Tk < WM (chinese hamster
ovary : CHOMR) MEWS NS, LaL, B
DHEE T, CHOMBIC L TEESINIZY O
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ERFOFACORNEROL 2D ) 2T
PEEY, EORBCERTREBEWE LD L
YRR TE S,
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BMPUADT A b H 4 o HEETFC, €8
HRELRIFRLEADDOH D,
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(basic fibroblast growth factor : bEGF, FGF-2)
2DDSiIENA FuZ V& EBEwv T, non-human
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