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Studies on the Bone Metabolisms in either after Natural Menopause
or Surgical Menopause : Implications of IGF-IGFBP
System for Postmenopausal Osteoporosis
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BWME ATEREZIZIBERMREE L ERABBICEEESEA T 5720, ZRTHBWTEL 2#FH1H
ELTW2ARENERSH 5. 22T, ThThOMRERICB T 2BRH# ~—» -8 L EFFMEO RO
FWHEFDO—2ThH 54 A ) EEEERTF-I (Insulin-like growth factor-I; IGF-I) & Z0&EEaEH

BEMTO IGF-I OfEAE2HIHd 5 £ ST 3 Insulin-like growth factor binding protein-4
(IGFBP-4) oEife% T L7z, BHAREARER4H, ANLEAREMAPNC DWW THEE (82 ~5 4 HH) %
ZEIANVF-XFRINEEET, BR#H - - LTbAa vy =y, MFEIFRBE RV E &
(PTH), MhARFAAINY Y ERIAT, [BIFuas—4 > CRi~774 ¥ (PIP) # EIA T, &
b)Y Yy (Pyr), REFAFL YUY /Yy (D-Pyr) 2 HPLC THIE U7-. i IGF-I 1k RIA
T IGFBP-4D#E&1E M X Western ligand blot I2 & U f#4r L 7z, EAREE, BRERIREMNCBILFD
BEZERARBE IV ATHBREOE S BAHTH- 72, BRE—2 DI b EBERHOER L3
PIP 8 X BRI DISIE & % % Pyr, D-Pyr D ERZATEERBOIES B EAL TE Y, BRFHOEEEDL &
DHEL T3 I ERL, IGFIBEABREOIZ I PEAILTEY, BEEOET L& ICHEM
(r=0.62, p<0.001) ZRL72, ANTEBE TS  »MHERRED sz o7, —F, IGFBP-4
OFREEERRATIHREBETLEELTEBY, BHEE L OMEBEREIIA TERE—0.90(p<0.001), HRE
BB T—0.29(p<0.05) &, ATEREBICB W TROHEBNED Shiz, 7%bb HARERE T IGFI
DOETF, ALHRR I IGFBPAOHEEEHO LR CHKFL TEEENET TLIEEzZoN, ZOFE N
D ZENEFNOABRE TEEE DR TIZENE U 2 AEEMEARE S L7z,

Synopsis It is well established that accelerated bone loss occurs in association with estrogen
deprivation as seen following the natural menopause and in premenopausal women undergoing
surgical oophorectomy (i.e., surgical menopause). We have measured serum levels of bone biochemi-
cal markers after both natural menopause and surgical menopause. Circulating levels of insulin-like
growth factor-I (IGF-I), which is considered to be the local regulator of osteoblast activity and one
of its binding protein, insulin-like growth factor binding protein-4 (IGFBP-4) which binds to IGF-I
and suppress its biological activity, were also measured. Bone mineral density measured by dual
energy X-ray absorptiometry was decreased more rapidly after surgical menopause. A concomitan-
tly higher rate of bone turnover as assessed by bone biochemical markers was observed after
surgical menopause, and thus the levels of procollagen type I C-peptide, pyridinoline and deoxy-
pyridinoline were increased. The serum levels of IGF-I were significantly reduced after natural
menopause compared with that after surgical menopause. The levels of IGF-I were correlated with
bone mineral density after natural menopause (r=0.62, p<0.001), but no significant correlation was
observed between these two variables after surgical menopause. The binding activity of IGFBP-4
was significantly greater after surgical menopause than after natural menopause. A stronger inverse
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correlation existed between the binding activity of IGFBP-4 and bone mineral density after surgical

menopause (r=—0.90, p<0.001) compared to that after natural menopause (r=-—0.29, p<0.05).

The simplest explanation is that whereas the loss of bone depends upon the decreased level of IGF-I

after natural menopause, after surgical menopause it depends upon the increased level of IGFBP-4.

Key words: Osteoporosis+Natural menopause* Surgical menopause *Insulin-like growth factor-I-
Insulin-like growth factor binding protein-4
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BHFRE &1, BOKSZEF RN THS
DEEESERD UB ORETIES TTE L 7RETH
D, s fE S AR SICEL ORI T
b D FET 53, Fric ot TR INEERE LMK
T3 2R ECRRCEERENMD T 50,
— 77, BARHHRT i ISR il & 52 0 7235 (A
TRARR) ik, BARMARR LBl TL ) 3kt
IA MYz rOETE LS ITBEREDHAD
D5, LAYz ryPNEHEOHERFICERE R
BEERILTWREFEZONTWSY, FifiR
B EBRINDNNT VRIS E VRESND,
BRI B 2 B HSRER, &REESHERE &
LILENT A buycrOABRERICL > TE
KRB EEELVE BRI, BFRE bittEL, 2O
BT R b BRINSEREE ERIS Z ik D
BEEROPRECETT 2L E3NTHLEY,

t FOBHFHRICE, X oY UREERD
BFENEPOONTEDY, TAMaYzriFl
DRERCHEET B LIV EBIFMRTDA >~
Z V) v ERF-I(Insulin-like growth factor-I ;
IGF-I) &&= RET 5 2 LI TY
29, bbb, TASOY Y BEBERCEIH
FODOBEER T L T B D TIE R, TA O
Vi ko TEHERIMEE S iz IGFI 254 —
N2V R B OBEE B S S BB E
BT B EHFZ 65N T»59, IGF-1 3R

]|

#1

WHEEIE TH 3 Insulin-like growth factor bind-
ing protein(IGFBP) 28 % # L, IGFBP-1/ 5
IGFBP-6D 6 HEMFEINT VI, ZD S
bD—D2TH 5 IGFBP-4i3 & MEIHFMIE D5 E
B o BRI NIEAT, BFEMIBIC BT % IGF-
I OER ZHEI3 59,

AL T, BARFARR L ATHARRICBNT
kP OSHIESNTOZERE~—p— 2Nz
T, IGF-1 8 X UIGFBP-4OEHEICZE DD 5 1
LMEIDERETIL, TNTNIBIT 5 EHBZE
DFAERET DB DFRHR % 3R A 7z,

MRRE L UHE

1. SRE

ISR X EAREARR R IR A 480, A TEARLIR A 34
flchHy, BRBCEEEYET 2 LD 0EELE
27, »OBRBICHEL RITT L D BRI =R
HALTwkn, R1IERTLEOKE, BRABIUA
TEAREIER 2 2 TWEEE S RAXNBEDWY
ED20% D & B IR WEE & OB EH LU 2.
ZFNZENDORIC B W T HABRRIES & AR
BIEG E ORI EBREICRER R > T, FElaid
B O NLPARBIERIDIZ S 2ME <, FARED
AR & A TEARRBIERI D I1Z 5 BWE W HEA 2R
oo 1M, FRIGZERERNCEILL, MWK 55
#®, RITFEVIRERC-20CTHREFEL .

2. BT A—F —DHIE S

1) BEE

I RAEB

Natural Menopause

Surgical Menopause

Low (n=26) High (n=22) Low (n=17) High (n=17)
BMD (g/cm?) 0.75+0.07 1.0440.10 0.774+0.05  1.04+0.10
Age (years) 56.5%+4.5 53.9%+5.5 49.9+3 .42 49.4+3.9°
Time since menopause (years) 6.9+3.3 3.6+4.1°¢ 3.4+3.0° 1.8+3.4

4. p<0.001 vs Natural Menopause Low °; p<0.01 vs Natural Menopause High

¢. p<0.005 vs Natural Menopause Low
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BRI 2 ~5 4 BHEERERET OB RE
PHEALF X HIRIEE R (DXA | QDR-
2000 ; Hologic, #E) 2 X V #HlE L % OFHE %
Kbz,

2) BRFOEFEN~ — A —

BR#OAACFH~ —H — L Cimdr vy
F=>RIA, AVY P =vFy bE— B—FY
AT AV b =T, mAEIFRER RV E
(PTH) (RIA, PTH * v Y ~=¥, ¥~ yEHKE
RE&t), MpAATA ANy > (RIA, FATA
ANY YRS, V=T AZARIAT T AT
4 v 7RSS H) Wiz T, BRHROFEEL LT
1B 7aa5—4 > CERERTY 4 K (PIP)
(EIA, TAKARA EIA ¥ v b, # 4 7 WEHAE
), BHRINOEBZEEL L TRP LYY ) >
(Pyr)'©, A F ) /) (D-Pyr)' (F#
Whoro<w 27774 —, ODS A 7 4, FER.
Ex ; 296nm, Em ; 395nm ; [BIRFICHIE L7z R
I V7 F = AETHIE) Z2HIE L7,

3) IGF-1I, IGFBP-4

M IGF I RME L VEE-= ¥/ —ViEiC LD
HiH U RIA THIE U 72. IGFBP-41% Western
ligand blot 1z & » 7 L 7. 1 & Western
ligand blot @ 1 % RT A3, WHDD/N> FOFELE
L % # nIGFBP-3, IGFBP-2, IGFBP-1,
IGFBPA4LBEIEENTWVWS, ThET VY M XA —
5 — (BEEWERT) CTAF¥v L, IGF X33
2 & O IGFBP # & & % £100% & L 72 I’ O

1.4

-

Natural Menopause

r=-0.46
p<0.005

1.2 4

BMD (g/cm?)

0.4

Time since menopause (years)

B 2

1331

IGFBP-3— |

IGFBP-1——

IGFBP-4——

1  Western ligand blot @ 1 4l

IGFBP-4D 59 2 & %R LTz,

3. #rEt

HEMSRITTE L FERECRD L, BE
FOEIT Student’s t-test 12 & - TV, FHEHR
#13 Spearman analysis iIZ X V3R ®, p<0.05%
BEE L.

e

1. BARLHIR & B E OB%

EREAR R, ANLFARE L b CHRBOFXH
% EBEE L OFICZAOHEBNRY s (K
2). MHEAMREBUL HARPARE T —0.46(p<0.005),
ANLFH#E#®T—0.54 (p<0.005) &ZhZFhitE
INniz,

2. BR#~—» —DEE

HARAREE L UATHRBEF *R 1 THE
L7z & 5 CBEEOROVE (BEERMER, v
B (BEEESER codFhehies g 28R

1.4

Surgical Menopause

T
10

20

Time since menopause (years)

HARBARE R 3 & O A CRARR IR & B OB
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x2 BAMERS L UCATHERICBD 28R# -2 —0DfE

Natural Menopause

Surgical Menopause

Low High Low High
Calcitonin (pg/ml) 60.7+12.1 62.1+14.7 56.1+13.5 63.9+14.3
PTH (pg/ml) 470+153 386118 4271115 406119
Osteocalcin (ng/ml) 7.10+2.77 5.49+1.89* 7.19+3.41 5.81+2.33
Procollagen type I C-peptide (ng/ml) 5821167 648+213 549+78.2 714+ 159°
Pyridinoline (pmol/zmol Cr) 22.4+8.70 21.54+6.60 22.8+7.30 32.61+10.2%¢
Deoxy-pyridinoline (pmol/gmol Cr) 4.16+1.30 3.65+1.24 4.37+1.86 6.35+2.34°

2; p<0.05 vs Natural Menopause Low
¢, p<0.05 vs Natural Menopause High
¢ p<0.005 vs Natural Menopause High

WY - —DRERRER2ITTT.

) sy b=

FNFhOBRRBCBI 2 VY b=V OEE
1360pg/ml Hit T, 'BEEEMER & SEEE e O
WERED SN ho Tz,

2) I PTH

PTH ORE X, BAARZROBEERMERT
470+153pg/ml & ‘B %% B EFE D386+ 118pg/ml
CHLERCEEERL: (p<0.05), ATEA#Z
BTHEMEHDOIZS BEWERI2ZD 2 BEED
FE3 oo Tz (IEAEEE ; 427+115pg/ml, EEEE
406 +119pg/ml),

3) MpFRATF ANy >

FRTAANY v DBEEL, BREAREBTIRE
FEREHCEECRE T (RER,
7.10+2.77ng/ml, & {E R 5.49+=1.89ng/ml,
p<0.05). ATH&REBTHEHERMERE (7.19+
3.41lng/ml) DIE S HE{ERE (5.81+2.33ng/ml)
LU TEWEBE 2B D20, BEDOEIRR
no iz,

4) 1+ PIP

PIPDEE I ATHREOEBZEGMEIETE
BICHEMETH - f2 (EIERE 5 549+78.2ng/ml, &
BEE ; 714+159ng/ml, p<0.01), —J5, HARE®
% T b B EEEE (648+£213ng/ml) DIE S MK
EEE (582+£167ng/ml) L EHARPIP DEREET
R DR WER E D 72,

5) R Pyr

HAREARBICBLTEPyrOBEECER R

>, p<0.01 vs Surgical Menopause Low
4 p<0.05 vs Surgical Menopause Low

2o Tz (ERAEEE ; 22.4+8.70pmol/umol Cr, B
B 21.5+6.60pmol/umol Cr). ATFEARRE Tk
B EEEET1332.6£10. 2pmol/umol Cr & 1{&
{EEED22.8+7.30pmol/umol Cr & Hi#K L THE
WEETHY (p<0.05), *7HREARKROEE
LB LUTHEERCERL Tz (p<0.05).

6) IR+ D-Pyr

BRI B8 T3 D-Pyr OEE (BHRER
BB ; 4.16+1.30pmol/umol Cr, E{EEE ; 3.65
+1.24pmol/umol Cr) IZE 3 7 > 7203, AT
BETRERESMEE (6.35+2.34pmol/xmol
Cr) CEEE{E{ER (4.37+1.86pmol/umol Cr)
LHREBETH -T2, - HRERBOEER L
L THERICLEAL Tz (p<0.005).

3. IGF-IGFBP % & B3 EHE

BB RS L VAR B I 2BEE L
IGF-1 1B, IGFBP-4f581E M OBEfR 2 Tz (&
3). IGF-1 0#EE X, BARMARE OB EEEMER
LEERETZ N Z N16.2+6.00ng/ml, 19.9+
5.90ng/ml L EMEH THERICET LTz, AL
FARBRETHHRBECEEDEZRRD ool
2, BRERBEOBEEEDZNENOE L ILET
% &, BREBBRTDIZI BSATERZ L
THREWWKERR L., —F#, IGFBP-ADEETE
PG ARG DIZ O BERERE L R L TF
FEOBWMEWZLrbOTERL TV, &5
WANLEHARBROBEEEMEE DI S 219.23+
0.51% & E{EEEDG6.46+£0.98% L IENEEKEHHE
#RU7:(p<0.001)., HARREZR TREHEICEX
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#£3 BEAARES I UCATHER B 2109 IGF-1 BE B & U IGFBP-4#&&E M

Natural Menopause Surgical Menopause

Low High Low High
IGF-I (ng/ml) 16.246.00 19.9+5.90° 26.7+5.90° 26.6+5.00°
IGFBP-4 (% binding) 2.54%0.31 2.36%£0.20 9.23%£0.51° 6.46+0.98*°

2 p<0.05 vs Natural Menopause Low  ®; p<0.001 vs Natural Menopause Low
©; p<0.005 vs Natural Menopause High ¢ ; p<0.001 vs Natural Menopause High
¢ p<0.001 vs Surgical Menopause Low

*4 BARPRES X OCATHRE BT 5% IGF-I, IGFBP-4: BEE, BB~ — 7 —OMHEESK

Natural Menopause

Surgical Menopause

IGF-I p IGFBP-4 p IGF-1 P IGFBP-4 p

BMD 0.62 0° —0.29 0.045°¢ 0.19 0.105 —0.90 0*

Calcitonin —-0.22 0.111 —0.08 0.577 —=0.18 0.076 ~0.34 0.058
PTH —0.29 0.051 0.73 0® —0.05 0.801 0.02 0.927
Osteocalcin —0.46 0.001° 0.22 0.109 —0.15 0.413 0.20 0.119
Procollagen type I C-peptide 0.36 0.016° —0.22 0.108 —0.05 0.783 —0.60 0*

Pyridinoline 0.10 0.643 —0.12 0.602 —0.23 0.367 —0.53 0.020°
Deoxy-pyridinoline 0.05 0.805 —0.10 0.640 —0.10 0.692 —0.51 0.027¢

@ ; significant p<0.001 °®; significant p<0.005 ¢ significant p<0.05

FToonkhroiz,
RZENZFhOAERICBWTIGFIERE,
IGFBP 4 AEH L BEEEB I UBRH# ~—
H— DB ERN, R4ACHAARRB IOV
ANTEAR#% D IGF-1 (5rAa#H (ng/ml) : HARMH
%1% 5 6.70~38.7, NTEAfZ% ; 18.6~37.4),
IGFBP-4 (4r#a#iH (% binding) : BHABAREE ;
1.98~3.38, ATEARKM ;5.40~10.02) L &~ —
Z— L OBEREERT, BEE (OmEHE (g/
cm?) . HAREAR % 5 0.542~1.236, ALEARE ;
0.691~1.168) & IGF-1 & B £ V' IGFBP-4f&4&
EEOBEMRIE, BRMARER TR IGFIRE LEB%
- ORI AEBIR K062 CHE R EOMHE (p<
0.001) & sfz, —7, IGFBP-ADEEEM:
YRR ORI, ATEIE®BTIZ—0.90F
B A (p<0.001) 258 s /z, PTH i,
HARRRER (M (pg/ml) @ 210~899) 2k
W T IGFBP-4DFEETE M & O MW AHEATR%40.73
LEEZEOHEE (p<0.001) B$FEL o, &
ATAANY VIZERBARE (OHEHE (ng/
ml) : 2.20~13.70) @ IGF-1 O & ORI HES
RE—0.46 L A OHEEE (p<0.005) »¥RD 57z,

BREOEE L ShTws PIP (OF&HE (ng/
ml) : HRFABEE 174~870, A TR %,
224~1,028) & IGF-1 £E B X U IGFBP-4f& 1
TEDOMHEBERRIE, BARAREZRTCIXIGFIEE LD
W FEBE SR %R0 . 36 CIEDAHRE (p<0.05) 23588 &
h, ATEARE#% T3 IGFBPADREEIEN & O
2 —0.60 L HELADHE (p<0.001) 5D 5
iz, 2o ALHARE TR, Pyr (416 HiEH
(pmol/umol Cr) : 15.8~50.2), D-Pyr (5
B (pmol/umol Cr) : 2.61~10.10) & IGFBP-4
EEEE e oM ZE 2 nHEBERE—0.53 (p<
0.05), —0.51 (p<0.05) & EDOHENED S
7.
£z =

FRBICB 2 BHEEORBAE, = Atays
YOERTHERTHZ Z LIZBHLTH B9, 8
REARIRA LR L TABIC T X ba Y = VDY
BT 2 ATHREATIIEEREORDHEE IR 4
BICHET D EVLIHREDIND 5 —F, TR
BIZBOLWTERBRZVWEDOREWL H 5, BER
BEEREBRINEDNT VARZIVREIND
23, BERGESFHIRMC LY, BRI
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BRI X DS TH S, dFE, i
& OARER ORERE 2 BEHERICIRET ¢ 6] FE LT
ROV A b4 UBEHEN TS, BERR
T IGF-I, IGF-II'®, bone morphogenic
protein'® % transforming growth factor-g
(TGF-p) 753, ‘BN Tlix macrophage-colony
stimulating factor!®, interleukin-1'9%
interleukin-6227 ENZ N ZNWEE T 2K F &
LTHgEshTwd, T by vid, BHFM
fa» & @D IGEF-I % TGF-g OELCEHDORIRIC
bRELGZELERIZEL, ZhoE2NT 5FEHKD
TR AR T 2B TR & BRI & DR BAFR OB
RO LBEREOEA AR E T EHEZ N
5, Thbb, A MOV rOHRICENED
shrEAARKREAE ANLHAREACB W
TV, Zh o OB B O AR F IR L
LEREE RS RBEEDY D A, SEOKEN»S b,
B2 wwrd &5 CHRBROBEEOETIEERHA
B EHENATHABRZDOIZS DL DAHETHS
7z, BRE~—2 -0 b BEROEE L2 3
PIP ZWIFNOARBRICB VT b BEEESEEH
TLEAL, LI ALHREETCE EROREIZE
BEThol:, —FBERIOIEETH 5 Pyr, D-Pyr
X, BARRER TR EEESER & RER & O/
WEBEDEZ R o120, ATHRETIRIEEE
SEHTEERECEHETH Y, BAARRBROEMEEE
LHEBRLTHOERI EAL W, 2hsDER
Be—H—DEELD, WTROBARRICIBWLT
bEEESER, T2bbER s OHEORE W
bOIFEBERK, BRINE b IcTiE L 7z S EERE
DBEREEELRT I L5, S5 IDOME
M EARRRE R & 0 AP R B W T L D B
ThHh, NTEREDIZS BSERARE L L
FVBRCEFEMET T2 0WIR 2 DFEE%
XFET 5.

B BFTORERFOVL LD EEN
Tw3 IGF-1 I3 EAMARE  ATHE®R TRZR
LEEER R LI, Thhb b, HARMREK TIE IGF-I
DEEIIATHARSZ B L TERICELS, &5
CEHRHARETREEERIGFIOREDET
WHRE L THEA L Cwie, —HIGFI L#EeT %

HEERREEATH 125

eIV FOEYEE AR T A SN TWS
IGFBP-4D &M X, AN TEBREE T3 H R
BEHNEBECLEALTEY, BEEDETED
iz b BARRARRS, & il U THE & 2 izii v & O
BARAMROSES Sz, ULiedd-> T, HERBEEEI
IGF-1 DEEDETIZ, ATE&%IZ IGFBP-40
WEEES LR UAEYEEE b o 72 freeDIGF-I
DOBEEMET S5 2 212X 0 EEINCBEEEMD
BHEWNETL, BEESEI T EEIONS,
KR, BEFMEEEOEED—>TH B
PIPBECHE L2 7 —F% »O&EREEIZ, B
AR IGF-1 OB E S MHEE L, ATEARREIX
IGFBP-ADFEEWEM L HBE L Twiz, Lizds-
T, 2D IGF-1 & L IGFBP-4i&E & 0D
HEICEOL D 5 v hiE, HARBREE ALH
BREBETRD SN2 BEEOETREDZE % 5T
LZEMTES, bbb, HARBARKICB TS
IGFIBEDETIIERT, ATHRRICBIT 3
IGFBP-4f& & DO LR IIABTH S L35 &,
EFNTNOARETCEFTMIBEET CELE
U, R ERBRE &L CATHERED
EO LD BRI EEEMET T 2 AREMNE 2
o>hd, SEIOKRE Tk HARRE & ATHE%
TBEE IR0, MERRICBWTE
fns L U BRIER I Z8ED s iz, IGFI ik
FE L L HIET?, IGFBP-43E#HE &b b
Re 222N TWw5, IGFBP-40&EhEE L
Tix, FRDBEVANLEREDIX S PFEROE
BHAR® LY EALTH D, LMEEED
IGF-I1 ZALIZBEI L T b s 2 2872 W 5 REARE
BOBEESER - NTHREG OB HERER
gL Ty, IGFI DBREIZBAARRICIBWT
HECETLTWS, $4bb, ATEH&IZ IGF,
IGFBP-40 hfEwc £ B EL Th % HARH
REBARLEELEZ 2AEENFE 5N,
LdLl, ZOMETHsIERD S IGF,
IGFBPADEIREICENAE L 22 ST 20
EARTTRETH 3. IGFBP-4f5&TEM L, HARBAR
BIzBWT PTH OEE £ O IEDMHBIE R
Doz h, THIZEARBREDIZ D 3 AT
Bk v bFEHERIEL, PTHIZFRE D
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W EH U NGB HERE Tk IGFBP-4D 433 1%
PTHIC XV EEEI NS & v I |E T —F T
%, %z, FEHELDE NETFEMIERER 2R
Twbb VEREHRKRTH 2B LEEMEO
Sa0S-2% AW TITo Feiad® g, PTHIZ Z O
MK Ic B % IGFBP4DEA R RESE L Z &
XY, DNA &1, PIP &pE %D SH#HEE L 72 E
TEHIBIRERE 2RI L7z, — T, A bu v Ui
IGF-l1 DA TS L b, PTHIZL %
IGFBP-4DEA 2 MIH LB HiaskaE 22 &E L
TWwa Z EWbhol, Thbb, BAERIEILX
faYz ORI LD EFHCBT 3 IGEF-1
DEENKRTTLLEHIT, FRETRELA D
VrviZLoTHiH s n Tz PTHIZ & %
IGFBP-4EA(EEEASHERT A I L kY, &
TEHIIIASRE LY & S IiiF| S v 3 & & PR E
BERIFECBI2REO—DOTHIEEZOHN
7o, Uled3o T, ANLPARE T3 B RBRE & EE<Bf
BOFBICBVWTLIVABKC A oY ViBE
PMET T 52 &, IGFBP-4D T2 EEARALIZBH
M ThrZrrHz2LE, NLEARETRED S
N7z IGFBP-4#5 A1 M 0 A s BN A3 3 BH T &
%, 2512, IGFBP-4ICiZ % DFEATEM 2 A S
5 EHSERROFEEIA I T 5539,
B S b ZDOBRNMMEINTHwEET S L,
AT PR T2 OBRIEESBARBAR L LD
BFI2I&h, TRZFNOEPEREKT
IGFBP-ADEAE M ZN AL 2 TR H 2
sh3, ZoHENCEL T, SBIHT3 L
WEARETH B,
DEOFER, HE XV EBRRARERFO—
£ L CIGF-1, IGFBP-4DOBEEIZHSTH 3,
Lo l, BEINOIEZEL LT w3 Pyr, D-Pyr
X, ATEHR#ZIEBWTIGFBPADEAEE L
BEOAOHBMEELIED >NIDAT, BR
IWHEAD IGF-IGFBP ZDOBSIEH 21 { W, Hi
WLz el, BEEELZREL TH5DEERAK
THERE L BIRIGRIEREE DNT 2 TH DY, BR
BLUATHARRICBERHICENE L 2P &
DEC IR B 7o 0ciE, BIRIGRICES T 5
& & 1T W % macrophage-colony stimulating

R At

1335

factor, interleukin-1%° interleukin-67¢ ¥ ® K+
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