[Acceleration of bone formation during fracture healing by
poly (pro-hyp-gly) ,, and basic fibroblast growth factor containing
polycystic kidney disease and collagen-binding domains from
Clostridium histolyticum collagenase]
(3T —5 4R YU RTF B poly (Pro-Hyp-Gly) ,, & 25—~ > HEEE
HEFEPERRAEZE R B A IR I & 2 B T AR T O B 38

DM14011 B0 #Z

JL B 5 KSR R B 2 o B
IRRERE BRI
Y EE Bt




EEDES

REERGRE. FEHFEOEMLICBWTERZETL, HONEERORRIC
EOWTEMICERLZDDITHBRNWIEZIILEST %,

ii




am SCE

HH : S LICENEITREFEBIIEL ML Tnha, BIREERZZDOERKO Rz
HiFoNn, BERMEEIICED B EDIEERAECHARE, BEERAMEEZFIZET
9, £, BOVEORBERAEEKL. 10 FATHDITS, RBIMEZRDOFITL.
H TR RIS HIRE RN B B S 2t D 7o o) CTER I TH D RINCIE A
BILEHE TR - IBHREE 252 5%, (o T, EREFHIT. ZEINMEROEE
PEEITITHT 2 B IrE B ELF TR TEETH D, bFCF (MR MERRHE TS
JERIF) B RERET 2 ZENMENTNBEN, RNTIESCNTILE TS Z &
. BHEOCHEME. Tl BEEEEEHE R EORERZED AlEERH S I &
NS, BITTORMI AT LAORBNEETH S, IAT7—7 Vidkd— BRI A
INTVBHIRTH 28, BYHERIT—F ORI, BSEREDRADELD ]
Bel: 7 CRMER OEBRIENBRARIN TS, poly Pro-Hyp-Gly) V&, Pro-Hyp-Gly
DAT—F VICRENRIEREREZAEL TVW53 57— ARRUXRTF RTH S,
CBD 1%, Pro-Hyp-Gly ICREMICHEE T 5 I EWMEINTVS, WHIZ, YTAK
BEERFETINVICBWT, 7PHREO IR Y035 —r 270X NI DU LRH
D a5 —75 AEE bEGF (bFGF-s2b-33) ODMAGHORE TERRZEET 5 2 NS
INTWS,poly (Pro-Hyp-Gly) ,, & bFGF-s2b-s3 DHFHIC X B LMD E WE R
O 2T 72, —J, Clostridium histolyticum V& class I

collagenase (ColG), classIl colagenase (ColH) ZFE L. class I

collagenase (ColG) @ C RKHHITIL 2 DD CBD (s3a s3b) MFEFET S.class M col lagenase
@ C Kimiztd, PKD domain (s2b) CBD (s3) 2NFIET B, £ 2T, Z#15 PKD, CBD 27
CH=IZHEDAEEO DS USRI bFGE Z/ERL ., a5 —7 &8 bFGF O
a7z, 51T, BITEOEREGZ 8D #et BT e T L2 ER L

poly (Pro-Hyp-Gly) ,, L& b L7z 25— G bFGF 2, ERIEEITETIVICH
BELUHERMZRE L.

Fik 3 DDERRET . 1L XY, mlEERERELZERETIVEER Lz, B
BIERIET 5 Z ENHMENTWS 10 - A CATBL/6] X7 A& HNWT, KERE &R
MEHRETINEERLE, (TAY—V—ZHOWKREE®RIETEYO L. BEEHH»
SWTTIRIC AT > VASTTEINNZBIE Uz, ) EIES, PBS(a> bo—)Jl),
poly (Pro-Hyp-Gly) ,,» poly (Pro-Hyp-Gly) ,,/bFGF. poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3
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ZINtg, <170 cCl 2HW-EE8 (Bone volume, BY). H¥i&E (bone mineral
content, BMC) M EHAIP X OB AR E (HE Jefs) 2175 7=, poly (Pro-Hyp-Gly) ,, @
Bl 2572912 D AT M, L—t¥—3 709143 —2HNT, Bt
BIFRZHE Lz, 2RI, 4BEOOS—7 U#EH bRCF Ok 2oz, 98
i CHTBL/6] YU A& FWT, RIREEBRIFFET IV 2IER L. FHERIC PBS (3
> ho—Jb) . poly (Pro-Hyp-Gly) ,,/bFGF. poly (Pro-Hyp-Gly) ,,/bFGF-s3,

poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3. poly (Pro-Hyp-Gly) ,,/bFGF-s3b,

poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b ZEMMEE. <1 7 10 CT @4, HEAREHIMRES 217
577, Invitro & LT Biacore ZHWTIT—4F U RTF RITHT G REZHIE L
7o Fiz. 1038ERD SD T v S OEHMASMUN S, BEEZRRL, 357 F—E0H
o DB, BNl E &%, poly (Pro-Hyp-Gly) ,o/bFGE,

poly (Pro-Hyp-Gly) ,,/bFGF-s3. poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3.

poly (Pro-Hyp-Gly) ,,/bFGF-s3b. poly (Pro-Hyp—Gly) ,,/bFGF-s3a~s3b Z ¥ L .
WST-assay I CHIMIEFERED T 21T o 7z, 3. BT, 9 JAMH C57/BL6] <7 XA 2 H W
T BT FEEE R RE S - EEERRE BB EImET IV EER LU, (BR
eI YT —Y—THEYO L. A7 VAT TREIN S BT HICEE L0 BIZ,
EIFERE R 3 mEBRA XA THEA L) BIREICPBS (2> ho—)h),

poly (Pro-Hyp-Gly) ,,» poly (Pro-Hyp-Gly) ,/bFGF. poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b
BRI, <A 270 CT, XRE 2T WE R RIEEDR. A USSR 2 H7m L7z,
R LDARZ MY, L—F—3 70 1 PF—nN5a 577 BRI RTFR
(poly (Pro-Hyp-Gly) o) V3@ W EAHE, MDA WRIFRZ2E L Tz, £k, 1270
CT DFERMN S, Bk 4 BIZHBWT, poly (Pro-Hyp-Gly) ,o/bFGF-s2b-s3 I

poly (Pro-Hyp-Gly) ,,/bFGF & VD &HREITHEEE BY, BMC) 23E M o 7. FHARERYREAm
TIEY 2 HIZHBWT, poly Pro-Hyp-Gly) ,o/bFCF-s2b-s3 1d. BHHEMHICKE
IRERE R 2R, 2. A TEEO 25— S E bFGF OB FRIEER RO ik T,
A7 CTIZBNT, BERER4ET, (BD Z2DFD

poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b & & B ARHEE BY, BMC) 23En o7, MR
A TIE, BITE 2B T, MBI L TRERNICKERRE R ZREL /-,
WST-assay D&M S bFGF/s3a-s3b 13X B EICEFETET B PMCs (periosteal mesenchymal
cells) DIEIERENE M > /=, Biacore DFEERM S, ColG HED

poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b. poly (Pro-Hyp-Gly) ,o/bFGF-s3b i&, ColH HIZRD
poly (Pro-Hyp—Gly) ,,/bFGF-s3. poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3 IZIbEEL T, a5
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—7 R RTF R EOFENK 10 fFENo7z. 3. £z, BRtERRE FEE
FETIWOERTIE., < 270CTIZT, Btk 48T,

poly (Pro-Hyp—Gly) ,,/bFGF-s3a—s3b 1Z BY BMC & HICHRICEMEZRDZ, BEAR
13, BT 2R, ETEEERRN D, 6T > ho—)b (PBS) 20%1Zx L
T. (poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b) 60% & B SR 2 thE I/,

HER . AT AU RTF R (poly (Pro-Hyp-Gly) o) 1@ WERHE, MWK
2HLTWE, £/, poly (Pro-Hyp-Gly) ,, & bFGF-s3a—-s3b DA S HRILE #E %
LI ZFRETIVICENT, REEREEZT L TERRZRELZ, 2O
Z&EM5, poly Pro-Hyp-Gly) ,, &2 T —4 AT bFGF O A SO EILEMYHR O
F—=T NN EERRELEE LU TERTH 2 REEIVRRINZ, I51T, 4
O T —7 S-S B DFGE O i Tl bFGF-s3a-s3b 13D O 5 —7 > & 54 bFGF
E0BHAT—F R RTF REREICHESG L. BEICETET 5 MERMILOHEE
BEAERBEVI ENHSNI /572, 2D &0 S poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3
FEFEICBWT, BIREROFEICBIT 2HERMEOEMEERL., e ERE
RHET 2 2 ETHERERET 2 TEEEIVREB I Nz, BB EITETIVITR L.
poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b 2% 595 &, HITHEH OB R REE. FES
BOWEERDT-, poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b 1B FEREER DM D &
BICER L., REREFR. FiEBBREZET I ET. BT EREOHEE DL
ZIRL. BEARZWNET D REIRE SN,

G55« poly (Pro-Hyp-Gly) ,, &3 T —75 AT bFGF OfAEHE. KT

poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b IdBWEERIEA ZHE, YU AKREEHTET
ORI AKRBEHBEERTTINICBWTHHEATH S ZEIRBINE, N5
OFRAMENISHE ITIEEEIZIC B W T, AFRRERBO—D L5 RN H 2 &
FEABNT,
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1. JFim v

B, BRPEITESHERZEA T, ZRITHEY, BIREFRII EREL TS,
BIER. K- 108 CBERESLRBEMICHES C ENWmE SN, HiFHROKREREE
BRIZRITIEND D, P £, RBERAGEITFEE 10 FITb0IE5, i@t
GBI, MBEE. FEBEZEN, MO THRETH» 5. BFIEEZZDO
JRINOEE A LI H T 5N, EHAERITICN T 21BBEORRBIZIEETH 5,
~ Basic fibrobrast growth factor (bFGF) DB HTEAD RFTIREGVIE PG 2 (i

THIERMENT NS, ™ bFCF X BT EICEE RICHE L, &M
EHREEREET B, 5 Lo LN, BHEOEMIIAIER (BHk. B
JEEIEMEAL) 20D ZEWNH D72, bFGF ODRFTTORK S AT L DRFRFENLIET
BB, W 5= IS ERES. EERESE. KRNREINEEREMN S, DRGE
%> bone morphogenic protein-2 BMP-2) . ZDMMDIERFOHEMALE L THRHEN
TWSHDOD—DTH5. " BMmRIS—F VIZBEMERICRESEREINT
WEHDTHBD., RHEDORESLHEFZN A7 EORHERANBRREINTHD,
MNETHRIED & 2 HEORBENEEN TN S,

Pro-Hyp-Gly 132 55— VRN Y I VBRI TH S, Pro-Hyp-Gly) 135
HIL<HENTVWEAT—F VHRTFRTHD., BELE I BEREHEEZE LT
W5, ¥ poly (Pro-Hyp-Gly) y BEDFED IS =T UHRRURTF R TH %,
F7-, Pro-Hyp-Gly) , IZBMWEFINICB W TAGREERET 2 0 Lo i
R, (Pro-Hyp-Gly) ;1& in vitro ICBWT, HFOBRMICTEHTH 3 0o il
BH2, DT &5, (Pro-Hyp-Gly) , HERDR Y RTF ROAFIEEIIHBIT 5
RERTOHEMITIRD D 08N H 5. LrLRMNRS, poly Pro-Hyp-Gly) 28
bFGF OIRITEL TNBNEND ZEIRHTH 5, BRITTT AKBEEITET
WiZBWT, 7 18y 5Fnao—4 & Clostridium histolyticum 3D a5
—7 UAEB RAA > (CBD) & bEGF OFEt&%S > /X2 (bFGF-32b-s3) DAFTHET
BRRERET D ENMEINTND, ¥ s2b-S3 13 ((Pro-Hyp-Gly) o) y &R B
ICHAT DI ENPEEINTWS, P4, poly (Pro-Hyp-Gly) ,, & bFGF-s2b-s3 @
BEHICED., REHROEWEERIEEIEDOHNL 21T 72,

Clostridium histolyticumit class I collagenase (ColG), class I
collagenase (Col H) Z2FHL. NS5 F—EBIX I BEO KA1 >,
catalystic (s1). polycystic kidney disease (PKD, s2) .
collagen binding domains (CBD, s3) n572%, Class [ collagenase @ C RumlZid

-




2 D® CBD (s3a s3b) NfFEEYd 5, Class I collagenase @ C Kl id PKD
domains (s2b) . CBD (s3) WEFET %, ** ColG HRD (BD 2 -DHFT %
galectin-9-s3a-s3b1d. ColH i3k galectin-9-s2b-s3 K D HIEE RN T &
PIREINTVWS, ¥ 22T, PKD. (BD 27 > —IZfD., 4FHEOIT—57
BHEIDFGE ZER L. YXOAKRBEEITTTIICEREL., I35—7 S bFGF O
iz o 77,

I, RUAKRBEEIEOBBEEG 285 #int e T NV EER Lz,
poly (Pro-Hyp-Gly) ,Fi{b U/= 25 —7 UGS 0 bRGF Z 8B Ir e IVICES:
L. BREZBEF L=,

2. Jitk
2-1. bFGF, 25 —%4 2 #&& % bFGF, poly (Pro-Hyp-Gly) ,, DR
MR TS Z b bFGF 13RI BIZE (Tokyo, Japan) MHEA L, RT3 DA
Mo 1 8as—7 idEath=y € (Tokyo, Japan) KD AL, 25—F >
#5754 bFGF (bFGF-s2b—s3) 1XRIL R 2E R 22 BT Rt A AR M 2 08 IR
BELIDREZZT,
poly (Pro-Hyp-Gly) ,, 1& PHG (Tokyo, Japan) K DA L7z,

2-2. MRtk

poly (Pro-Hyp-Gly) ,, DTERERIRHZ I S MNTT 572012, MREAEZEME CD) 2 H
W7z, poly (Pro-Hyp-Gly) , 2 4 °C 5 nM BFEEVAUR T 24 BsREIBIT 217> 7=, 15 70l
DO CD TR 0. 1 meg/ml IBEICHE L7z, 20 TL 80 CIZHBNT, HKE
190-250 nm D PR AMEA XY MLZECD AT FOZ 3 E— (JASCO Corporation,
Tokyo, Japan) ZFWTHIE L7z, I hO—)L&EL T, R AEED > [ #a
F— ERAWT, 20 T& 50 CIIBWT, MELEZBEART MV EfTo Tz, £
7=. poly Pro-Hyp-Gly) , EXRT T M L TR OS5 —47 > O£ 220 nn TD
TIVEHRZAE L,




2-3. R TFEHIE
10mg/ml @ poly Pro-Hyp-Gly) ,, ER T DT 1 MO5—7 0% L —H—
<A 78 Y —LM-30 (Seishin, Tokyo, Japan) & F W\ THIE 21757z, (D10, D50,
DI0 1T BFEY 1 XN TEIEIN 10%, 50%, 0%/ BRFREEZRLTNWD, )

2-4.1 REREBHFETTIVER (10 2 A< X)

poly (Pro-Hyp-Gly) ,, & 25 —4 »#EE B bFGF (bFGF-s2b-53) DFNRZFRBD /129
IR 2T o/, TRTOFHIINMERFHMERMHEZESORABEH T,
BT T I BERNBIET 5 2 EM e NTH D, MEOHSE &R, 10 7 A
B HEME C5T/BL6] <7 2 & N TEITET IV EIER L 72" 10 2 H i C57/BL6I
<7 ZVEHATF v —)V AV )N— (Yokohama, Japan) N SEA L. 1V 7T VA
%, R b= RBIWTy =), 2V ITLZE 31 TRE LUE=ERES IR
EHANICERS L. KB F TRIREBITETIVEER L. YT AOEMOKEE
NERTICK 4 mm OFY)ZEE, BREFZREASEE, 0.5 mERUYILTRIREE
MM S HfFEICRUU T, 0.2 mY > TAT2HA RTA Vv —2/FH ALK,
BUI0IE, ERBEEZEZ [anbIBi L. REREZEHL, KEEE®HETO. 2 mY
— T A —>— RIS system) ZHNWTITo7z, 0.2m % VA7 A RY
AV —2HELEZOB, 0.5 mBAT LV AAZ Y a—2FHAL. BY)
DEEEE L. BIET VAR, B, U U BRER PRS2 bo
—J)V) . poly (Pro-Hyp-Gly) ,,» 0. 058 nmoles bFGF (0. 058 nmoles
poly (Pro-Hyp—Gly) ,,/bFGF) .
0. 058 nmoles bFGF-s2b-s3 (0. 058 nmoles poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3) Z ¥
U7z, (%n=8) 25— 4558 bRGE REX D T — 4 >k & bFGF-s2b-s3 %
AWREOMIEESEIC Lz, ¥

2-4. 2 FrEFER EBEER DR BT

<A AETERE. FEOHANE EBICKREZERINL 2, RIREE 4685

FIVATIVT B RIC48RERI DIV CTEIER . PBS ICEHE U /=, KERE @ 10 —CT (inspeXio

SMX-90CT; ShimaDzu, Tokyo, Japan) & W THRE Lz, #Wmdid.

acceleration voltage, 90 kV: current, 110 mA; voxel size, 1024X1024 TH 5,
.3-




FEAT R B IIR R o 5 10 mmDERH (500 A 51 A) & LTz, g, callus
volume (CV; 4 & &) & Bone Mineral Contents (BMC;B¥&) 2 3D 1 A— DT
7 k (Tri-3D-Bon; Ratoc System Engineering, Tokyo, Japan) ZfHW o7z, *
SR TIL 300 mg/cn’ OBEBEEZRDODEEZHETLERL -,

2-4. 3 HHRRZEHFEAM

poly (Pro-Hyp-Gly) o/bFGF-52b-33 DB FRIEHEA I = X LR D012, Hkk
SRS 21T 5 7. &8 (PBS, poly (Pro-Hyp—Gly) , poly (Pro-Hyp—Gly) ,/bFGF,
poly (Pro-Hyp-Gly) ,,/bFGF-52b-33) T, KEREBHTET IV ZERE. 2 HBICERL .
KIBE 2L 7z, 20%EDTA YA T 28 HRAMUK 2175 7z, FlRE. /X5 7 ¢ M
U, 3um TURF 2Bk U7z, MRV O 72812, HE (hematoxylin and eosin)
REZEITO T,

2-4. 4 HRETEAYEEAM

a2 ho—)L#E. poly (Pro-Hyp-Gly) ,#E. poly (Pro-Hyp-Gly) ,,/bFGF B,
poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3) BEIC BT 2 HAEEE SFEEBO KT, —TT
B e i, ZE R (Fisher s LSDIE) MREZ AW, PHEN0. 05 L FE2HEE
ZH0 E LT, #atEsT 7 ML SPSS Ver 11 (IBM, Cicago, America) 2 W/ =,

2-5. A5— I ZRTF ROIER
GEL A= URARBTERA LD S - I SRTF REERHE K
SEEE T2 Al - EmRER NHBEREEL L DREEZ T,

2-6. O5—4 AR

a5 =427 73— (s3a-s3b, s3b, s2b-s3, $3) ERTHRD AT —4 LI =R TF
Ro#EE13%. BIACORE 2 (Biacore, Uppsala, Sweden) *® Z FH U THEEEIR B (Kd) 230
E L,




-1, AFEEO IS —7 5B R bFGF DARR

SEER U 4 FBEO 29— A 8/bFGF-33, bFGF-52b—s3, bFGF-s3b,
bFGF-s3a-s3b V&, ML KRR 2ERRE S A SRR M R 2 0 B M MBI LE XD
ez 27z, (K5)

2-8. HHHo s TERER

10 JEEA M Wistar rats OKRBEHEMD 5 BFEZFE U =, B L =8 BT 0. 2%
[ #0545 F—PERET Wako Pure Chemical) T37 C 2 FpfEEE (255 7 —1)
R AT 7z, BERIEZOMIRERE 40 un OEIVA L —F—Tl#L.
B IEHIRS (periosteal mesenchymal cell;PMCs 1X10'%ells/cn?) =7z, PMCs &
6well plate ICf&FEER. 106 T MRIBIMIEZEE o nininum essential medium (o
~MEM) B2t HFHWT 37 C. T HREgE L=, 7T B, 0.25% NU 7T 2 -EDTA VR
TRLE L, 155 377 PMCs (1. 25X 10%cells/cm?) % 96-well plates L (BD Falcon, NJ,
USA) C a-MEM B2 W THE L 2. BEMN (O a—)L), 0.1 pM, 1 pM, 10 pM
T& 5 bFGF, bFGF-s3, bFGF-s2b-s3, bFGF-s3b, bFGF-s3a—-s3b T PMC s #HAE % WL
U. HjasEmETE % WST-8 kit (Nacalai Tesque, Tokyo, Japan) % W TEMEL 7=,
et R, —E BT, LEE Fisher' s LSD &) Mg 2 AWz,
PIEDS0. 05 AR ZBEEEHD E LT, MEMHENT 7 ML SPSS Ver
11 (IBM, Cicago, America) & W7z,

2-9. 1 KREBEIETIVER 9 BHi< T )

RIZ, AFREOI S —7 FEE R bFGF ORELOERETo . TRXRTOFHIL
LR KRFEHYEBRGEEESORRZETIT> 72, 9 Btk C57/BL6] ¥ 7 A2 H
WTEBITETIVAER LU, 9 BERENE C57/BL6T 7 ZWEHARF v+ —)L AU )N—iIn
SEALZ, RO LDIC, 1V 7T VAR, 0. 2nl O=FERSREIEE TN
MICH5 L. BB F CRIBEBITET IV EERLUZ, U XOEMOBESNAIE
IZH dmm O YA EE, BEEZ2BAI S, 0.5 m 2R R UL TREREFEEN S
WM R L0 2mY T AT HA RV —2EA L&Y DI,
ERIES & | BB L . KEREZFBHL., RIREE®HTO. 2 m—0))L7
A ¥ —y — RIS system) ZHNWTITo7. 0.2mm % > T AT A RTA Vv —%1K

5




HZLTOB, BRI 0. 5mBEAT LV AAZ Y a—Z2fFH AL, BUDEHZEE L
2o BITETINVZERE. BINHRIE. U BEEEHEW)R (PBS 22 ~o—)b) ., 0.058
nmoles bFGF (0. 058 nmoles poly (Pro-Hyp-Gly) ,,/bFGF) .

0. 058 nmoles bFGF-s3 (0. 058 nmoles poly (Pro-Hyp-Gly) ,,/bFGF-s3), 0. 058 nmoles
bFGF-s2b-s3 (0. 058 nmoles poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3) . 0. 058 nmoles
bFGF-s3b (0. 058 nmoles poly (Pro-Hyp-Gly) ,,/bFGF-s3b) . 0. 058 nmoles
bFGF-s3a-s3b (0. 058 nmoles poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b) ML 7z, (%
1=8) 15 —7% UHEA R DGR IREIX O 5 — kRl & bFGF-s2b-s3 Z W=l E D
WheEsEc Lz, @

2-9. 2 HAEBER S EHBOEBWHIE

TURT4ETERE. BEOMNE EBICKBEZHEML 2, KB 4%/%5
TRIVATIVT & RIT48REE DIV THEE . PBS IZE# L 7= KERE @ 1 —CT (inspeXio
SMX-90CT; ShimaDzu, Tokyo, Japan) ZHWTHRE L. WELEAE.
acceleration voltage, 90 kV; current, 110 mA; voxel size, 1024X1024 TH %,
FEATEIBEI RS L S 10 muD &P (500 2 51 A) & LTz, ##. CV, BMC %
3D 1 A—fRMTY) 7 I (Tri-3D-Bon; Ratoc System Engineering, Tokyo, Japan)
ERWTIT> 7.5 ST 300 mg/cm’ OFHREZF OB EHETEER L7,

2-9. 3 FHRRZAHOFEAE

poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b DB RRAEHE A T Z X L ZFRB =012, i
RFHRME 21T > /=, &8 (PBS, poly (Pro-Hyp-Gly) ,,/bFGF,
poly (Pro-Hyp-Gly) ,,/bFGF-s3, poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3,
poly (Pro-Hyp-Gly) ,,/bFGF-s3b, poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b) T. KIEEE
WETIEfEri, 2BRICERL. RIREERMLU -, 20%EDTA BT 28 H R
RETo T2, WK, INT 740 EMU., 3 un TR ZERL 2, M2
D=z, HE (hematoxylin and eosin) fe@Z1To77,




2-9. 4 WEtE R

a2 ha—)VEE. poly (Pro-Hyp-Gly) ,,/bFGF #, poly (Pro-Hyp—Gly) ,,/bFGF-s3
# poly (Pro-Hyp—Gly) ,,/bEGF-s2b-s3 #, poly (Pro-Hyp-Gly) ,,/bFGF-s3b #,
poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b & ) IR T2 HEF R EFEEDOLHEIZIL, —
TCECE S BAHT. SEIE Fisher's LSDIK) ME & FH Wz, PEAN0.05 AN Z2H
BEHD E U, HEHENTY 7 B SPSS Ver 11 (IBM, Cicago, America) Z Wz,

2-10. | HEHAMERRE BT ET IV OMER

BB ICHBERRERITETIVEER L., EBRZ{ToZ. TXTOFEITILEKXR
LR ERMEZ B RORREHETIT o 72, 9 HEmkENE C57/BL6] XA ZHNWTH
FETIVEMER LTz, 9 BEEENE C57/BL6] <7 AT HAEAF + — IV XU N—n5 A
Uze BIRDE DT, AV TIVT WA, 0. 2nl O=FERESHEHEZHANICE
E L, fEE N CREEBITETINVEIER Lz, U 2D LEHOBEENAENICHK 4mm
ORYEEE, BEEFZ2RAIEZ, 0.5m 2 RU IV TRIEE BRI 5 T
RUVZU, 0.2m % > TAT2HA RTAVv—%@ALk, U0, ZEXEE
HEEZ 1oL, KIBFZEHL. KIRFEFEHTO.2 mY—2 NIV 71—
v — RIS system) ZHNWTIFo 7z, 0.2m %Y > T AT /A RTAVY—2kE LTz
DB, WIFkIZ 0.5 mm BAT UV AZAT Y a—2@BAL, BYDEZEEL.
BUOHEEE LZOE, N R—J7BIAFMEEZHNWT, BU0HEARERZE
BT 3 mm BERIL 7=, B¥TERICIE. PBS (2 ho—)Jb). poly (Pro-Hyp-Gly) -
0. 058 nmoles bFGF (0. 058 nmoles poly (Pro-Hyp-Gly) ,,/bFGF) .
0. 058 nmoles bFGF-s2a-s3b (0. 058 nmoles poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b) %
WUz, (% n=8) a25—% G % bFGF BEL O 5 —7 >k & bFGF-32b-s3
2RV BEOWIEESEII L, ¥

2-10. 2 FEE & BEEOE BRI

ROV 2,4, 6 HTERE. BHOMHRNE EBICKREZRRL Tz, FRELEZR

BRE AXTRIVALATIVT e RIC 48 IRHEER. PBS ICEH LTz, RIBFO L

—CT (inspeXio SMX-90CT; ShimaDzu, Tokyo, Japan) Z W TH#RE Lz, WRESLEE.

acceleration voltage, 90 kV; current, 110 mA; voxel size, 1024X1024 TH 5%,
7.




FEATEIF I R E s 10 mO&ER 600 A 51 A) &Lz, ek, iEFE
BIEE% 3D A— MY 7 - (Tri-3D-Bon; Ratoc System Engineering, Tokvo,
Japan) ZHWTITo 72, 0 ST 300 mg/cm® OB BREALBF OB EHET &E
U7,

2-10. 3 ‘B A A

R 24 6 ETER. wlTHER. Lo N URELETo .

Lo NP R AR EB I lhoiz. BESHIER. EROBBAREMIZE S
Tfrolz. 2hMH, DI THEBNALNDDOEEEAE S HE L.

2-10. 4 HEETFRVFEME
a2 ho—)VEE. poly (Pro-Hyp-Gly) ,#f, poly (Pro-Hyp-Gly) ,,/bFGF
B poly (Pro-Hyp-Gly) ,o/bFCF-s3a—s3b BT BT 2 LB E BB HKRIZIE, =
TCERE BT, L E I (Fisher s LSD &) MREZ AWz, /2. &#HTOEES
RO Lgld, Fisher' s Exact Test 2V, PAEMN 0. 06 AR Z2AEEZH D E LTz,
WeEtfEATY) 7 NI SPSS Ver 11 (IBM) Z B Wiz,

3. R

3-1. poly (Pro-Hyp-Gly) ,, DFEREEIE:

CD ARYZ RIVOFER TR RSy oEsEr > [ #Ma5—45 2T 20 CTTBNT,
05— IR 7 R 7R 220 nn APE TRRNA 517z, 50 TTUHT B &,
220 nm FHEOMAIIESE Lz, —F. poly (Pro-Hyp-Gly) ,, Ti&, 80 CTTHUHEL T
H, 220 nm FHETOMANL, HELEMo, [KIABO] 2ol &b,
poly (Pro-Hyp-Gly) o ld@m WEAHIE 255D Z EAVRER S Tz,

KFREFHLTAHAD E, RTUMEEY > 185 —45 2T,

D10, D25, D50, D75, D90 TF3NF¥1 86. 25, 128. 50, 200. 70, 308. 88, 434. 93 um TH >
7. poly (Pro-Hyp—Gly) ,,tZ. D10, D25, D50, D75, D90 T. Z3NEN
49, 85, 75. 01, 114, 96, 172. 05, 237.79 um TH-o7=, (K 2]




3-2. KEBEEBEHETIVIZBITS poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3 @
BEERZIE (In vivo)

EhE 2B L RIBEEITETIVICBIT S, poly Pro-Hyp-Gly) , &AF—4 >
BT bFCF DB REIRE (1 CT (4 38) TR L7z, [(3ABCD)] 4:ETO 3D
R8T, poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3 BETHR S KX EBHRKEZRBO . £
poly (Pro-Hyp-Gly) ,, Bl 4 38 T PBS BEIC LR L C. ARIT CV OEINZRD /M,
BMC 13 B BZEMNamh -7z, poly (Pro-Hyp-Gly) ,,/bFGF £l PBS &,
poly (Pro-Hyp~-Gly) ,, BEIZLbEE U T, A EIC CV OHEINZFRD 208, BMC 2B LT,
poly (Pro-Hyp-Gly) FE & LB L THEENRBN > T2,
poly (Pro-Hyp-Gly) ,,/bFGF-s2b~s3 #£1d. PBS #£. poly (Pro-Hyp-Gly) ,, #E.
poly (Pro-Hyp-Gly) ,,/bFGF #E & Lb#R LT, CV, BMC & BICHARICEMEZRD -, (X
SE D]

3-3. HHRRFEVFLE HE Jefa)

RUABIETIVCTI, B, O 14 HTHREERMSE S I EPMEIN TN
%, ¥ poly (Pro-Hyp-Gly) ,,/bFGF-52b—s3 DEEBHHALED A = X AEFRD
=%, B 14 H B ORI 217 > /2. poly (Pro-Hyp-Gly) ,o/bFGF-32b-s3
#E. poly (Pro-Hyp-Gly) ,,/bFGF TR EREERZ ROz, (K 4]
poly (Pro—Hyp—Gly) o/bFGF F£ TV & H70 f& BT K2 LA 2 2D 7= A8,
poly (Pro-Hyp—Gly) ,,/bFGF-s2b-s3 B TILRED 6 Nh o7z, LAEKD,
poly (Pro-Hyp-Gly) ,,/bFGF-52b-s3 BT B MR 2 RHET 5 & EWRB S /-,

-4, AFEEOOS—7 2T 21— Ok 1

AfEEOOS5—4 27 22— (s3a-s3b, s3b, s2b-s3, §3) & AT —F UAERI ZRTF
R (H-Gly-Pro-Gly- (Pro-Hyp-Gly) ,,~NH,) O f#sftaEczE £m 75 L& g2 A
THE LU, [F 1] s2b-s3 VX s3 K 0 BEEHREAMEN o7z, £z, ColG T > h
— (s3a-s3b, s3b) 1X ColH 7 > J1— (s2b-s3, s3) IZHLART, #) 10 REAEREDMEN >
7o AEXD., ClGT =3 COIHT > A—X0bMECIT—F O RTFRE
HBET D I EAVRB I N,




3-5. AFEEOD IS —F A5 ST DFGE O A M 2ER0E M 34l

ATEEEO O —7 UHEE R bFGF DAY FNEREZ R D201, v M EEA
R 21T 57, (6] 0. 1pM TId bFGF-s3a-s3b 2L =8 Tlda > ho—
JVEE (o -MEM) 12 bbiss U THEIC PNCs DEMZERYD =, —H.
bFGF, bFGF-s3, bFGF-s2b-s3, bFGF-s3b Z¥RIN L 7z & TILBH & VR Z2 80 2 7n -
/2o 1,10 pM TIX bFGF, 4 FEHD 25— AEB B bFGF & BT, T2 bO—)VEE (o
-MEM) 12 bt U TH EIT PMCs DNz RBD 7z,

3-6. BITETFIICHBITB 4 EEDOIT—F S DFGF OB FREIER
(In vivo)

9 A< AKRBEEIETIVEER L. poly Pro-Hyp-Gly) /4 BEEO 5 —5F
SHEETY DFGF B AR B REIRZ 1 CT 2 AW THME L /2. B4 4 B D 3DCT I
BT, poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b BETHR® K ELRFHEBHRZRD =,

(K 7] poly (Pro-Hyp-Gly) ,,/bFGF . 4 FEHD 25— 5T DEGE #f
(poly (Pro-Hyp-Gly) ,,/bFGF-s3, poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3,
poly (Pro-Hyp-Gly) ,,/bFGF-s3b, poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b)) T >~ Do
— LB (PBS #8) I LbER LT, CV. BMC B ICHEICEMEZED Tz, £z,
poly (Pro-Hyp-Gly) ,,/bFGF-s3b &£, poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b X
poly (Pro-Hyp-Gly) ,,/bFGF # L D CV RNEREIZED - 72,

‘poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b #ElZ CV, BMC &b ic BB L THEEICEHE
ZaRwiz, [K8]

3-7. FHRRZERVFLAME

poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b DFE BN RD AN Z AL ZFRRDT20
2. B 2 ETOMBFIME 2T 72, (K9] poly (Pro-Hyp-Gly) ,,/bFGF-s3
B poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3 #, poly (Pro-Hyp-Gly) ,,/bFGF-s3b #ET O >
N —)VBEIZLLE U TR E BB K 2 38872, poly (Pro-Hyp-Gly) /bFGF-s3a-s3b
BB L TR D R ERIBEERZ RO, O &,
poly (Pro-Hyp-Gly) ,o/bFGF-s3a-s3b BN R ek E R Z R T 5 2 EAVRE I N/,

.10.




3-8. HEEMEIRETIVICHBITS poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b @
BRRHE (In vivo)
9 SEEh~ ™ A KIRE B )0 R A A U SHE KRR BT E T OV EAER
L7z, poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b D EIGIEF I ETIVITH T 2 B KRR
BEMET 2701, BT, 2,4, 6 BT CT ICL B CV, BUC OHIE 21757z, 4 58I
B W T . poly(Pro-Hyp-Gly) ,/bFGF-s3a-s3b EE1Z . a > b o — )b &
poly (Pro-Hyp-Gly) &, poly (Pro-Hyp-Gly) ,/bFGF #L D B CV, BV EBICHEIC
BEzERDz, [K10]

3-9. EEMBITETIVICHBUTS poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b @
BRARFME (In vivo)

RUAKBBEBITETIICHT 2FEERENRERRDZDIT, BHFHKL 4,6
BT ICE5HERAHEZTo 2, [812]
ETI, 2R TEREAZRORMNo Tz, 4TI, I3 ho—)VEE 20%,
poly (Pro-Hyp-Gly) & 20%. poly (Pro-Hyp-Gly) ,,/bFGF &£ 30%.
poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b B 0% EHEZEZ/MMho720, 6 HTIX, a2
s oO—)VEE 20%, poly (Pro-Hyp-Gly) Bt 20%. poly (Pro-Hyp-Gly) ,,/bFGF & 30%.
poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b # 60% & poly (Pro-Hyp-Gly) ,o/bFGF-s3a-s3b Ff
TEHSROUWEZRD,

4, BE

4-1. BBEBITETIVICHBIT S poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3 DB W ERIE

EIES

SHFEITBNWT, B—0ORRT, 25— VITRHENR 3 B EZR>a 5
— 7 KRR Y RTF RTH S poly (Pro-Hyp-Gly) ,, & bFGF-s2b-s3 DA T,
poly (Pro-Hyp-Gly) ;4% bFGEF K D S FBEHIRDEMN & 2R Lz, Tk,
poly (Pro-Hyp-Gly) 132 o —74 > LRk 3 EIREEEZ S, (D AT ML
BWT, 35—F 2 EFEFKIC 220 mAHETHRZHS, 80 CORIE T HMAILIH
RET, BVWEIMEEZE D EN ol INSO/RENS,
poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3 1ZFERICB W T HBRRIEHEXR & LT, B RBHM

11 -




k& 72 B ETREME DRI S N,
RERICBWTI, INETERTFCEREMICBEITRERES <O T -7 M
BIOMENMTONTEZ, WU LENS, a57—7 VIMENTIRARD D, R
BETHD, AT—T MBI EBIET 57201203, ABRRFERDISRETHD. K
T2 FAMZ BRI B OHE & £ D AlEEME DY 5. poly (Pro-Hyp-Gly) ,, ICBE L T,
BEICHMEND B0 SENE. 10 ng/nl OPETERREZTV., BEROWELD
BENGL, BTENKELIZo7, LML, 10 ng/ml @ poly (Pro-Hyp-Gly) ,,1&
MERSEETEHENTER, LEN S, poly (Pro-Hyp-Gly) ,, 1%, BIEERICH
WT, BRI T —7 2 HWRWEE T, BEmICEmMEIcT N, #HEsL
TRINEF LR TWMEITH S EE A 5N,
AT, bFCFIZA DB BItE. BERERET 2 I ENMEINTNS, Y
ST, nCT OFERM 5. poly (Pro-Hyp-Gly) ,,/bFGF,
poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3 1&. poly (Pro-Hyp-Gly) (B L D H, BERE
RET D ENDhoT, TN BAMWRERIIITARBEETETIVIC. 25
—27 U KPEH/OFGE % BTG L7=OREFEETH o272, ¥ ZORENS.
poly (Pro-Hyp-Gly) ,, 2%, EERD 5 —5F UMBEIOREE & LT, bFGF OF A7z
WERD DB ENREINT,
7z, BEICT—7 UKE/DFGF-s2b-s3 DHAER T, B LOBERZRET
L EEMEL TS, 0 05 =5 2hE/bECF-s2b-s3 &< AKBEEITE
FIWCERET S E. T 57 U kE & DFGF X D b EWETERIEESN R Z2ME LTz,
B Apgecld. poly (Pro-Hyp-Gly) o/bFGF-s2b-s3 1 poly (Pro-Hyp-Gly) ,,/bFGF &
Db, MNEEBFRERER SEERBERERZRED &Nk, ZORRIE, 3
T —4 ¥ B/ bEGE-32b-s3, 35— #PEL/DFGE SRR TH o7z, LA EORERM
5. poly (Pro-Hyp-Gly) ,o/bFGF-52b-s3 BERIE. EEERITBWT, Bk a 77—
7 raERWRN, FROFEREERERE LU THER T 5 IREEINRB SN,
AHEITITN L DONDOBEAD D %, poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3 AN E
FREEET 2 2 EEA Mo 72, BBRO AN A LEIRHATH S, £z,
poly (Pro-Hyp-Gly) ,o/bFGF-s2b-s3 Z #5217 bFCF O AEMKARITITEL TH oMo
TWalhy, E72, poly (Pro-Hyp-Gly) , ORI FREZFHAIL 2, ED < B5WORF£
MBI ZRET 2 DIZHERATH 2NNE00 > TR,
4-2. 4 BEO OIS —U VHEET bFGF OB RIEERR
JOANIPOLBIS TS F—CDOCKRWMIZIX. A5 =527 U H—INRET %,
19 -




AT 27 =13 3 BRERSEORBERHESCI S —7 > RTF RITHEEL. 1R
HARURTF RIS LEW, P25 =727 21—, PKD. CBDD 2 DD K AA
CEAELTWS, ZJOAMNI DO LARI ST F—Eidkk & 7x, PKD. CBD R A1 > 2 FF
> TW5, bivbd, a5 UM @EBEII—F > —h 35— 2N
A—. BKE) 7nE & Clostridium histolyticum collagenase ColH F3E® PKD (s2b)
& CBD (s3) 27 > A1—IFFD 25— HEE R bEGF (bFGF-s2b-s3) DG THEE
BRERETDIEERLE, POFER, BRETYZEBRETETINICBWT, Bl
ka5 —7 2 ORBEELT. a5—7 MBTH S poly (Pro-Hyp-Gly) , &
bFGF-s2b-s3 DFLAEA, poly (Pro-Hyp-Gly) ,, & bFGF DA K D BB W EBRIE
RARdsZENnMhoiz, P ROEERELT, PKD. (BD 27 A —IZHD 4 D
DT —5 REBBLDFCR Z2ER LTz, 25— 27 2 H—ORHEEZ DI EITE-
T HETHZ5 7 U MBEANEE N Z2REILTESDOTIEHRWNAEWND T ETH
Bia1iT o7z, poly Pro-Hyp-Gly) , 3T —F 27 U H— DS N ZHRDBZDIT, U
A RELT, RTF R H-Gly-Pro-Arg-Gly- (Pro-Hyp-Gly) ,~NH,) Z1ER L7z, K1
CBD (s3b) T 4. 54+0. 15X 10°M, T, BEOHETH 5 (G (POG) § & D K, DfE (5. 72
+0. 473X 107° M) E1FEFRZETH o7z, F/=. Clostridium histolyticum class I
collagenase ColG D A5 —4 27 > 71— (s3a-s3b, s3b) & Clostridium
histolyticumclass [collagenase ColH DY > F1— (s2b-s3, 83) LD HXRTF R
EDBWRES DM o Tz, 4l Clostridium histolyticum class I collagenase
ColG H3R®D s3a-s3b, s3b) BIICKES HDEE o, BHELT, UM REL
THEALERTF RORINEN > Z0lBIERH 2. 5%, SHIKEWRTF R2E
U, XEREHTREZBWTRFNT 28035 %,

K2, AFEEO DS —7 RSB bFGE &, bEGF TR L T, PMCs D Hlifm 5 s bR 2
Tol. 4 BED IS —7 &R bFGF & bFGF 1XIR K EMEIC PMCs D 1E5H 2 i
Uiz Z EMBLbRCF 3k 47225 —7 07 21— Ea L THIERIIRDbN N
EWNpnotz, Fizo 0.1-1.0 pM OIENWEEICH W T, bFGF-s3a-s3b AAFmH & W
BRI EERE 2 /D C &N I o Tz,

Fm, RUAKRBREBITETIVERHWT poly (Pro-Hyp-Gly) , & A FEFEHO OS5 —5
SHEE T DFGF OB ERIER 27z, RKIZ, bFGF-s2b-s3 1L bFGF-s3 KD HaZ
— T URBERR<HEA L. KOBHRIERERET S L2WMEL TS, P40
DAFEEOIT—7 27 =T Cl6 Y A=Y o h—&bas—4
DRTF EADOFEEHFT 10 FRNWZ &R o7z, Z3Ud, invivo DFERE—
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LTHED, ColCHERIT—7 USSR bFGF 1 ColH kD I 5 —% »#55EL bFGF
L0 BEEMBOMEEZREL ., FEFBHREZEET D ENDNoT,
U7z T, BRI —F > 7 > h—OEITHEEL, 512, (B 22
DFFD, $3a-s3b (ColG) & poly (Pro-Hyp-Gly) ,, & DREAFHOE T bFCF 2 FHHFHLIC
E<HBKU., HEERERET DI EMNRBINZ, INLOHRENS,
poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b X B ITBEIEER & U THRKRIZBW T HHE MR
BEED—D L7210 S B RIREEAVRIZ X 7z,
4-3. HEWBMEERETIVIZBITS poly (Pro-Hyp-Gly) ,/bFGF-s2a-s3b @
BERIE. BRASBHER
BRI, REIMEZEEL -8B O ARBEBRTTIVEER LU, #iAkE
BRETIVEBEIC S TIERENH B8, 50, BIFHREEEEE (G m %5k
HUETIVEERLUE. COBBERRIETIVIC, ROFEFHADRNTRN
poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b & AWNT, ME&T->7. |
poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b #EI 4 HIZH T, CV. BMC & B1Z PBS £,
poly (Pro-Hyp-Gly) ,, #. poly (Pro-Hyp-Gly) ,/bFGF LD BARICEMETH o2 I &
NS, HEEETETIVCBNWTHERREZRET S5 EARB I Nz,
¥, LY NP UICE2BEAREFIMEL TAHS &, a2 bOo—)VEEE, 6 ETO
BREERN 205 ERICEERZRDBN ENDNo Tz, FIUTH L,
poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b Bl 6 I THEHBEER 605 L hEERD -, DL
DFERINE . ANZ A LEHEZTHDE. poly (Pro-Hyp-Gly) /bFGF-s3a-s3b W&
RN, BEBBEICHFET 2HERAMOMEEEZR L. REWR. FEBTEK
PIREL., BEAREZREIVDZENRBINZ, PLEXD
poly (Pro-Hyp—Gly) ,,/bFGF-s3a-s3b 1ZMEIRICBWNWT., BIEEEET 5 L 5 ikt
BT Uy BHRBEZIREO—DI2/2 D 5 2 aleEENRB Sz,

b. #RfE

Clostridium histolyticum collagenase HARD 2 F—7%4 27 > 71 —PKD (s2b) .

CBD (s3) & AT —7% > poly (Pro-Hyp-Gly) ,, &% FHWT. FEFTIZIE A RTEE/R bFGF

DG AT LERRE LUz, 257 —7 58 bFGF S8 Hska o —7 > B AN

720y poly (Pro-Hyp-Gly) , ZfASHED Z EICLD., YTUAKRBEEHRETIVIC

BWT, HIEBE, BEENERICHEMT S 2000 ok, £, AT =7 4
14 -




A7 bFGF DR 2175 72858, ColG H3k M CBD 2 —D#D bFGF-s3a-s3b &
poly (Pro-Hyp-Gly) ,, DS EN, HbBWEMHRIEEER 25D Z &0 H 5T
2o ZiBAME T B L 7 BRE BT E T VR ERR L .

poly (Pro-Hyp-Gly) ,,/ bFGF-s3a-s3b 5L THB L, IREE. BHEEEDITH
ZiZEmL ., BEAROEENR SN, PAEXD. poly Pro-Hyp-Gly) , & 25—
7 AES B DFGE (Rf1Z bFGF-s3a-s3b) IXRERERICB W TH B REESR]. BEIEE
REFE U THHGMEB S TR B ]REMNH 5 Z EVRB I Nz,

6. GHROBE

poly (Pro-Hyp-Gly) /35 —7% &G bFGF 13, EmEFEIro. BRtEhics
ATH 2B REEN/z, UL, EHIERICDEGF 2 ED < 5 WO RIRRKS
B, IREANZZXLTEL TIEARABEHS® LN, 5725 in vitro, in vivo

DOEBROBIMNNEELEZZ 5N, £z, poly Pro-Hyp-Gly) ,,/bFGF-s3a-s3b D
BHIZED, EREETETI I TERARZRESI LN, 0B EAEIES I L
WETEAN o7z, Clostridium histolyticum collagenase HRDIAT—7 7 >
=X EIERRERTEMETHIENTESL D, 5%, BIP-2 72 &, o
RERTFEHAEDE T, BiZ2To TS ZEBHETH D EEA D,

T. PR

KR ZRADICHIZD ., LERFEZGREBIETE RHERLER LR
Bt WHEKRGER, MR R RE M EFHR SRR E S R F
BHEE, FRORZEEER LA - AmPs NSRBI, TR,
CHIREZIBD, OB ESELERL RIFET, £, MILREESE &
REA S oy MEBEITE, BERS CT BIT7RE—RHICTFLE> TWZEERES
BLHLULETET, BRIT, LBRRFRFRBENREMARELREEEOSE
£, EBOREHRT S Ay ERFEFEEBAREE R B OS AT HB X
OIS CXBWEETE L2 L2 RS EHB L RIT £,

.15-
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£1 A5 2T 2 H—DREN

Collagen anchor L x 10° M
sda-s3b 4.46 =+ Q.45

s3b 4,54 + 0. 15
s2b-s3 44,5 + 0.55

s3 75.2 + 0.41

HEAT—=7 07 2 H—EIZXRTF K H-Gly-Pro-Arg-Gly- (Pro-Hyp-Gly) ,,~NH,)
DREBERE &) 2HE L=, ColG 7 > 71— (s3a-s3b, s3b) 1& ColH 7 > H1—
(s2b—s3, $3) ITLLRT, ) 10 fEEBREREBONMEMN o Tz,

2 BERICBIT2ERROBESR

28 4 3 6 8

PBS 0/10 (0%) 2/10 (20%) 2/10 (20%)
poly (Pro-Hyp-Gly) 4 0/10 (0%) 2/10 (20%) 2/10 (20%)
poly (Pro-Hyp-Gly) ,/ bFGF 0/10 (0%) 310 (30%) 3/10 (20%)
poly (Pro-Hyp-Gly) ,,/ 0/10 (0%) 3/10 (30%) 6/10 (60%)

bFGF-s3a-s3b

EHOBEAEREZRT, BB EHEHETIVIC PBS(a 2 bo—)) .,
poly (Pro-Hyp-Gly) o

poly (Pro-Hyp-Gly) ,,/bFGF. poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b 2#5L. 23&, 4
., ETOBRARZIMBEL =, 6 # poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b B TH
WEROYEZRYTZ,

-26.




0( X 10° deg cm*>dmol)

X 1

50 CTIEIMAITIHEL 7.

220 230
Mnm)
m— 20°C
w— 50°C

240 250

w

=]
S

(<]
o
T

deg cm?*dmol™?)

10

| 1
& o
o o

(%
h
g

I,
»n
(3
o

[6]2%° (X 10° deg cm*dmol™)

m{hm«sm il il

iy
" il

L

30 40 50 60 70 80
Temperature (°C)

= Bovine collagen

=== poly(Pro-Hyp-Gly)4,

RT vtk 1835 —4 > & poly (Pro-Hyp-Gly) ,, ® Rtk
ARToREET S 185 —4 2Tl 200 T 220 nm THIK 2R D7)

B: poly (Pro-Hyp-Gly) ,, Ti. 20°C. 80°CT 220 nm OB KIFER /-,

C: 220 nm DE)LFE =R

W, T UAEREY Y 1RO S-S U TIRIBEN ERT S

WO TR LAY, poly (Pro-Hyp-Gly) , TIHREMN LF L THELITan - 7,

-27.



1000

Lea UL i kL

-
—

.28.

10

10

1
1

=
N o~ <o

‘ !i
I
{

zl
i1
[
]
||
1“
L
H
Il
) |
L

Particle diameter (um)

(%) swnjop

Particle diameter (um)

VA = i
R AEEY Y [ BaS—57

B: poly (Pro-Hyp-Gly)

< 2
A:

poly Pro-Hyp-6ly) , lER T3 DAY & [ B 5 —4 2

Bz

20 DY

fi



I-”.

F.

—_
[=>]

a,b,c

_ - -
o N B
T T

Bone mineral content (mg)
O = N W hHh O OO N

Callus volume (mm3)
o=}

I a,b a
| | | I
PBS poly(Pro-Hyp-Gly),o/bFGF
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(ABCD) &7 D 3D Btk 2R . HITERIC A:PBS (T > h—)b)
B:B:poly (Pro-Hyp-Gly) ,, C: poly (Pro-Hyp-Gly) ,,/bFGF
D:poly (Pro-Hyp-Gly) ,o/bFGF-s2b-s3 25 L. 4 D 3D HRTH 5, FRIVHE
B, IREDPEEGFEE T, AT —=)VN—1L3 mmTH 3,

(EF) SO EITHRD B) #HEFE F) BEEDOT I 7%, T—FILFEHEEL
FUERRZE (0=8) T/Rd. P0.056 ZHEIHVERE L. a X PBS L DR EE,
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B4 & 2HO HE s

B, 2 HTOHE RER ((REH) 279, AE:PBS (> ho—)l),
BF:poly (Pro-Hyp-Gly) ,, CG: poly (Pro-Hyp-Gly) ,,/bFGF,
DH:poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3 TdH 3. KhEHIX 20% EDTA T 28 H K L
7zo RENIFHEMEMBEZRL TS, ERENIBHHEZRLTNS, AT —)WN\N—
13500 um THB,poly (Pro-Hyp-Gly) ,,/bFGF-s2b-s3 #E THUE LR DIEHE 2 20D 77,
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C. histolyticum ColH
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| | Catalytic domain

| Polycystic kidney disease (PKD) domain

B coiagen-binding domain (CBD)

6 aF—5 AEE8 bFGF OfiE
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B:poly (Pro-Hyp-Gly) ,,/bFGF, C:poly (Pro-Hyp-Gly) ,,/bFGF-s3,
D:poly (Pro-Hyp-Gly) ,,/bFGFs2b-s3, E: poly (Pro-Hyp-Gly) ,,/bFGF-s3b,
F: poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b 27L& L. 4 AED D ERTH B, TRV
EE,. REBVBEE T, A7 —I)UN—=133 mThHb, HAFD
poly (Pro-Hyp-Gly) ,,/bFGF-s3a-s3b BE TR X/ B R ERD =,
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B9 EHr 2 E @ HE Rt
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B:poly (Pro-Hyp-Gly) ,,/bFGF. C: poly (Pro-Hyp-Gly) ,/bFGF-s3, D:
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