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HWiaH S LEERFOU D TH S insulin-
like growth factor (IGF) 23> NiE R
%54 & 3 (insulin-like growth factor binding
proteing : IGFBPs) #*#F#&ET %Y, 2D b,
IGFBP-32ifihicb REKFET 3
IGFBP T, GH #&FHic 20 hiRESZEILL,
GH ERICREMNLIER 2 BT 5 WREEY S Y,
GH-IGF-1 Rz B W (EEL &2 B-Tw5 L
EILNTWAEHTH DY,

EERNVEY (GH) DEREREER BT
ICBWTEEEINTWS IGFI 28 L T 5
EEZ bNTW 54, L LIGFBP-3 b, IGF-I
LR, BMESFMINE, BFMEZIEILHETS
FAMGRRDEER THEL IR IN, GH

Li#Mz & transforming growth factor 8 (TGF-

B) ©, epidermal growth factor (EGF)"% &
NEFIC & BEETTEMERIRR EBEENT
w3, InbnEFIE IGFBP-3 ##4L €,
GH-IGF-l RO ER#RET 5 TRk D5 1,
IGF-1 ki ABiE Y OB £ BeHT
2354z IGFBP OEH b FRICRETT 5 L&
PhLEEZLND,
1,25-DihydroxyvitaminD; (1,25- (OH) ,D;)
BEFHEBOFICBERLCRFN—DTH S,
1,25- (OH) ,D; & IGF-1 (2 EZFMiatkHia
BICBWTEDT A ) 74 A7 7 5 —XHEHE
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REICBIL T, BREMICERT S EHEEINT
W 39%% 1,25- (OH) ,D; & IGFBP & nBfR
ZRET L 72 8EI3 % <, 1,25- (OH),D; & IGF-I
DAEEEROBFEBAN—ER L LT, 40F
Hkn#MEaR T IGFBP- 3 icx451,25-(OH),
D, BEREL 72,

MR HE

MR

t FEAEMIE MG63 (American Type
Culture Collection, USA) 2 X10°/well #24
A multi-culture plate =T, 10%4 ks R

(FCS, Irvine, USA) &/ e-minimal essen-
tial medium (@ MEM, Gibco, USA) #Hw
T 3 B, subconfluent state ¥ THEEL 72,
ZD%, B2OBENL,25- (OH) Dk Mz 72
2%H5\310% FCS 1 «aMEM ICEEL,
UTnEBR%1T- 7=,
BLILTE DVERR

IGFBP- 3 # acid stable g subunit I2 %32
HMEEZRREZHBEL THERLE. T4bb,
New Zealand White Rabbit {Z recombinant
human IGFBP-3 g subunit peptide (Biogr-
owth, USA) 150ug % Freund’s complete
adjuvant & iz 3EETHEL, Enzyme-linked
immunosorbent assay 1= & % L& {fi 21500043
2% o 2 PLILEE 2 ERRICFIA L 72,
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158 MG63#Eia£10% FCS #m «MEM T
2 5, |z 48mF s L, confluent IT % - 7K BT
LERHmE 2 BT, ML IC HIEA
7 IGFBP- 3 g subunit DR #4772, 7,
M%3.7% KN AT AT E FIRTISRHELE,
KiICHERENI T X o 5—+%0.3% H,0,/ #
% ) — VB0 AFEME T 7 ey 7, PBS T500
iR L7280 IGFBP- 3 g I £ 304 Z iR
Tincubate, ¥E#&i%, 7HEA XL FS—F
E#sovX 1gG K 7u—F btk (Kir-
kegaad & Perry Laboratories, USA) &
incubate L, Z N, N4 X F—+HH(0.08
%, 3, 3’-diaminobenzidine tetrahydrochlor-
ide, 0.01% H,0,, in 100mM Tris HCl pH7.5)
& 7 SRS & 72, T hematoxylin T
2 B EIT - 72,
13 FE O ERKE

¥23 FEHRNHIGFBP- 3 4 F 04 T8 % il
4 %728, sodium dodecyl sulfate polya-
crylamide gel electrophoresis (SDS-PAGE)
1%, H & % Fv> T immunoblotting %47 - 72,
10% FCS & aMEM T 2 B33 L 72555
L+ #®& &1,25- (OH) ,Ds, 107°M H110%
FCSaMEM T2 HRESEEL /235 LEN 2 E
2o, ¥ 7k EED sample buffer (3
% SDS, 5% 2 -mercaptoethanol, 10%
glycerol) & F£i2100°C 1 2R jn &k OB 1%,
SDS-10% polyacrylamide gel (=T, EEhikE)
1T 72, D, > 7% semidry method
T= oo —-RRICEE, HMEL7HE
NG XD —EEBI 7YX IgG K 70—
FAFEE B TEBAGTFORBEEIT- 72,
Enzyme-linked immunosorbent assay

(ELISA) for IGFBP-3

96.% high adsorbent multi-titer plate (Max-
isorp, Nunc, Denmark) %\, 5% LE
o IGFBP-3 BIE N4 ELISA #1ERL /219

(£). X% ¥— Fici3 recombinant human

IGFBP- 3 8 peptide #0.1% BSA/PBS T#
RLTERALK. RAF>F—FBRELREER
0.12*50.6X 10 *nmol/ml NEENTEFLE
HERERLA(KL), SERCERLZAFBR

1E

1% IGFBP-3 i = DR TIIRETEETH -
7z.

rgEMmahnEAESEIT Protein assay sys-
tem(Bio-Rad, USA) # v C#l=EL, IGFBP
-3REBHSELS VOB TERIAL .

¥ Enzyme-linked immunosorbent assay = t %
IGFBP- 3 #llsE

sample apply
10041/well apply onto 96-well microtiter
plate,

incubation for 12 hours at 4 C

wash with TTBS (0.1% Tween 20 in Tris-
Buffered Saline) 4 times

incubation with 0.1%BSA/PBS (100x1/well)
for 1 hour,

incubation with 100x1/well of anti IGFBP 3
B anti-serum (1 : 4000 by 0.1%BSA/
PBC) for 30 min,

wash with TTBS 4 times

incubation with 100x1/well of anti-rabbit
1gG-HRP conjugate (diluted by TTBS)
for 30min.

wash with TTBS 4times

incubation with 100g1/well of coloring re-
agent for 15min,

put 100x1/well of IN H,SO,

read absorbance at 492nm

1.2

0.5+

Absorbance at 492nm

r=0.895 (P<0.001)

0.1 0.2 0.3 0t4 015 0.6
IGFBP-3 Bsubunit (X100~ nmol/mg)

X1 ELISA mif#sh
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1,25- (OH) .D,#SimsEE:

1) 1,25- (OH) .D. @ mReRIC & 2558
5 IGFBP- 3 BENE(L#RETT 5 128,
10~°Ma1,25- (OH) ,D;%hnz 7210% FCS &
fn «MEM THEEEL, 24, 48, 72, 96BERIEND
¥3€ o IGFBP- 3 # ELISA 12 & 1) HlE
L.

2) 1,25- (OH) ,.D, keI & 5 IGFBP-3
EE~OZBELRET 58, 1,25- (OH) .D;n
BE#0,10712M, 10-'M, 107*°M, 10—°*M, 10~*
M E L3R EHIC DWW TRE 24T - 72, [
RICAMLENHELRET 5720, MFEE
m, 2% FCS #in «MEM &10% FCS #&hn
aMEM o 3 iz D TRt 247 - 72,

3) #ERar IGFBP- 3 BENKRE 21T 20
6 7 multi-culture plate = B3\ CEHENILES
f7vy, 1,25- (OH) ,D.38E : 0,107°M, 10°*M
NBELDVWTHER FEOBELRHT L LR
B, BEEBER (10sec, X 3 : Handy sonic,

Tomy Seiko Co., Tokyo, Japan) L 7:#ffd
WEaric v CRBEIC ELISAT IGFBP- 3 mif
ExAEL .

4) 1,25- (OH) DD FHEKTH 526,27-
hexafluoro-1,25- (OH) ,D;, 2 8-( 3 -hydsox-
ypropoxy) -1,25- (OH) ,D;T, 2% FCS &
i «MEM iz D FEAK%E10-°M, 10*Moii
Bick st )icmz, omik4s, 7T2RRsEE
L, #lamo IGFBP-3 BEZHIEL 72,

& R

fR M b

#ik b IGFBP- 3 g mi&ic & » T MG63NH%L
BEOMBE IR REWEI R I N

(R2). 13 LA ETRTOMBIRERMETH
N, ER7% IGFBP-3 8 subunit D& A HEE
an.
1 FIE O ERKED

BEXRkENC LD, BELE» SHOFELFR
B RIGT 2 2 A8y FAgE Nz (X3).
®b, BEL/ Y FidsTFE40—60KD (I
T5LNT, B’EINTWBY IGFBP-374
subunit N4Fiz#H2 L 7z, 140—150KD iz #H24
T23H)—DONESTFEOFRM NV Fid
IGFBP-3 n&45FIcHHLE T A24TETH- 72,

B3 MG 63853 Fif SDS-PAGE
1 : 10%FCS & aMEM,

2 1107*M1,25 (OH) ,D,, 10%FCS & «
MEM

B F4E (140—150KD) 9% FiAs IGFBP
-34&4TF%, K TFHEE (40—60KD) nx
EN%* IGFBP-3 g subunit #7R7,

X2 t EAEME MG637i IGFBP- 3 Hifkic
& B MR (RED TR AR
#RY)
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1,25- (OH) 2Ds Y?ﬁbﬂ?i@ii“%l:%t: DWTHE
BOSFFED Y FHRHE N, FFENEL
338D Luh -7z,

1,25- (OH) .D,#InsEER

1) 1,25- (OH) D n#%, 24BFEI#RIC I35
3% LiEh o) IGFBP-3 i EIRNRICH L 2
f#iC & TR L 7. 48ReRMEIC Y 4 15 % THEm,
LIf296REI  TIZIT—ENBEZ MR L2 (X
4).

2) 1,25- (OH) .D, BB & 5 IGFBP-3
EE~DFE | 1,25- (OH) Dy i3 iR EKFAYIC
¥ Ligh o) IGFBP- 3 IBE# N3 v/, %
NBELELIZ FCSBEICE > TRE » Tz,
Thbb, 2% FCS, #hn#izl,25- (OH) ,
D;10°M#»* L BED LAY A LN Z D EREL
bTHTH-72510% FCS Hmingsiz, 1071'M
25T TR EAHED LN, 1001°M TIIITHEKA

400 -
*k

300+ X’k
200+
100+

*k

*%:p<0.01

. increase of IGFBP-3
in conditioned medium
(=]

0 2'4 48 7? 96 (hours)
Time after addtion of 1,25(0H).Ds
B4 10°M 1,25 (OH) ,D#mi MG 63153

tiEHn IGFBP-3 BE DR 21t
(1,25 (OH) D JEFMEE & NIEHNER)

;§ 60+ *k *i kK
2 2 §  Fwimtovres
©®
a g 401 I * Kk
E ] § §with 2% FCS
68| £ 2 3 {
%% p<0.01
*:p<0.05
0 10%10™ 10 10° 10° m)
1,25(0OH).D:

®5 1,25 (OH) ,D;igEN MG 63##E LEF
IGFBP-3 BEICRIZTHE BFEEIR
1,25 (OH) DR MEE L DM TRETL 22)
(open circle : 10% FCS #&im, closed cir-
cle: 2% FCS#m)

E

MRHIEDLN, FNLAELKRTH-72 (H

5). EMEEM T3 IGFBP- 3 i3 FEE Ic{KRE
TRIETRTEETH - 72,

3) MIEAN IGFBP-3 BENKRE : MIEAN
IGFBP-3 RE LR LENRELIUTFITLCT
##% L, 10% FCS Hm#E#iTix1,25- (OH) .,
D, . 10-°M THRAMEFBDH LN (X
6).

4) 1,25- (OH) . D;FHEEKTH 5 2 8- (3
-hydroxypropoxy) -1,25- (OH) ,D; Ti310-°
M 26, 27-hexafluoro-1,25- (OH) ,D; 3108
M TEKk & 7% % IGFBP- 3 DB EN L RAHEED
snfz (7). 1,25- (OH) ,D, & F#k, miE
BEIEIKEE T, 1,25- (OH) D,k
KHTERELZ L 72,

* ®

IGFBP- 3 {3, Baxter &!'2iz k#ud, acid
labile @ subunit, acid stable 8 subunit, IGF

3
2 601
2 ok
[-%
™o
4 £ 40 * conditioned
o .—E, medium
(LB £ 20+ cell extract
%% :p<0.01
* 1p<0.05
o P<

0 10° 10°M

1,25(0H)-D:

X6 1,25 (0H) ,D,i#&EN MG 63s%3 Lt ric
HBE M IGFBP- 3 IBEIC XIT 4% (open

circle : #BEHH B closed circle © %3+
%)

*%p001
*p<0.05

W
o

IGFBP-3
(pmol/mg protein)

- N

o (=]

0 10°M 10°M 0 10"M 10'M

203-(3hydroxypropyl)-
125(0H):Ds 1,25(0H):Ds

X7 1,25 (0H) D;nFHEfkTINN MG 63353 |
& IGFBP- 3 BEIC RIZTRE

o

0 10™M 10°M
26,27-F+-125(0H):Da



1,25 (OH) ,Dslc & 5 IGFBP- 3 44 327

? 3 DNsubunit 2 LB I LTV 5, IGF 7
FLEERATIHRNZAL TV EMDIT acid
stable g subunit T#H» Y, 3 B subunit
PIGF ¢:#HAL, 35227 g subunit-IGF
complex Z¢ILHic KBICFFEET % acid labile @
subunit & #HA L, B&EYIC140—150KDN5F
EFRELOPICHFETSEEZLNTWS,
4@, Z g subunit 23T BHKE AT
t FEREMIE MG632 5 IGFBP-3 g
subunit DA/ &, ¥ LEP~DGWEHEZ L
7z, ZN&riglx, 1,25- (OH) .Dsic & » TREE
KEFRICRES N, MIBRIRENREML D S
nd%E» 5, 1,25- (OH) ,Dyix IGFBP-3 3
subunit NEPREZREL, HBEEEEFD
IGFBP-3#m%5| &2 L Tnwa tEZ L,
IGFBP-3 4. &, 1,25- (OH) ,D;nZhFid 3%
W MFREICKFT 5540 5 2 0/ERIIZIE
MFERDEFOFEEDLETH D LEZ Lk,
G & 172 IGFBP- 3 r F OG5 FENEAIT
immunoblotting TI3FER I ich - 72, IGFBP
- 3 8 subunit I (IR Kic, RNLE
B REREEIFETHEIMLN TS,
4 ENORE TIE, EATREREENRETIIAT
- TV %\ 3%, immunoblotting + THFENE
b, Fi-EFTHEOHB L X IZBHTHEL
¥, ELISA it # 8§ 2 BOEATRERIEMEIT
BHohhnweEz b,
IGFBP- 3 oKl THAR B Ui %
CHAFICL > THEENTW B, Growth
hormone!), transforling growth factor-g%,
epidermal growth factor”%z ¥ %54 /1% IGFBP
-3GWMRERFE L HEIN TS, 1,25~
(OH) ,D,#* IGFBP-3 M4 #{RHE T 2
oW TiE, BT 248 RLEDBRE KT
L T1,25- (OH) .D,ic & 3 IGFBP- 3 FEA{R
PHEEICALNLED L, 1,25- (OH) Dyt ks
RifLiEF o IGFBP- 3 EEERER FHI/EHR N
BENTAIEFICL - T, IGFBP-3ELE#R
#L T 2EMLE 2 L5, Petkovich 519
2R 7 v P EEERROMBOEERICEBW
'C,- 1,25' (OH) zDaﬂ"%K J: -2 'C, 7 4 I‘ %fﬂﬂ
§a#% Fv 7> bioassay Ric 8+ 3 TGF-g iEik
340, EGF receptor Hn¥am#% @7z & s

LTw3, #08fFic g, EGF o binding
131,25~ (OH) ,D;10~°M # &3, 100'M T
IR 2406 CREIC R 58I RATHIL T B,
1,25- (OH) ,DsixZ#5, TGF-B, EGF %0 &
DAL ML T, IGFBP-3EL#HT 51
BErHBEEZ LT,

B#isI13, =7 20EFMIGEMIE MC3 T
3-E1icBIFATNA) 75 A7 7 F—iEHE
FuEicBE L ¢, 1,25- (OH) Dy & IGF-I i34H
R LIEAZET L 8ELY, 356121,25-

(OH) ,Dsiz & 3 IGF-I receptor 3N % i

LT3 HELHiE, MC3T3-E1, MG63
EH LMl BYTH1,25- (OH) ,Diic & 3
IGF-I receptor mRNA MhNIZERsH b e H
Sl EFHEL T 517, 1,25-(0H) Dy IGF-I
DWEICRITTRBIZOWTIZ B LI L%
BOUh 72 LT3, IGFBP-3 13, IGF-I
TERICRERICIER T 2354 L #sle0Ic/ER T
BIBADH BEIE LN TV B, De Mellow it
b+ SRS 0EEIC BT, IGFBP-
3oRIMEIC LD IGF-1I fERIZHE I 1,
IGFBP- 3 oEE&HMNC & - T IGF-IEAIZi%
5595 &L T 319 s b BRI & 5
free IGF-1 A FDEA DESII3MbIz L HEH R
HLNDY, Zhi, HEEEOWE E LT, free
IGF-1 #BA 3¢5 EHICERT 2 BB
574 IGFBP-3Ic@8s 615 IGFI iR %
158§ A HFIC DV TR, &I, Conover & 27,
S EEREFRIBNEERICBWT, IGF1 B
Fick->T5&8Z 8135 IGF-I receptor @
down regulation % IGFBP- 3 »s#fil4 2 & &
£LTE N2, Z7 receptor ? down regulation
HHNIZ IGF-I receptor @ loss 285 ¢HEiz 7%
N, #HRELTIGFI{ER RS, BEL5| 2
B TREEH B,

HRNBE L, SRNEREREL TEET
% &£1,25- (OH) ,Dsi3 IGFBP- 3 e #hn %
/L T, IGF-I receptor N4 NIz & 3 rece-
ptor BENMMEFI &L L, £ DR, IGF-In
e %% 2FIREMLH B L EZ Lt

1,25- (OH) .Dsid 3N BHRREF & LT
LNLTWB, L L, invivo Tl31,25- (OH),
D3 BN L BRE TEERZRET 2H4% 5
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nTwa®, ZhzET, ZnNl,25-(0H),D;»
BFRERREERIIEFHE~OERER TR %
{, AT a, ) Y DMELE S L OWRINEMD,
BRMES L 0BFRIEMcL5dnEEZL
nNTEf, 4HNERFERD 51,25- (OH) ,D,
iz&k % IGFBP-3EA XML % IGFI ik
LEEENRBELE IFHLWBFLERL 20T
bt nweEZ L,

1,25- (OH) ,D;?#i L \&FE(K26,27-hexa-
fluoro-1,25- (OH) ,Ds, $ L 1F 2 8- ( 3 -hydrox-
ypropoxy) -1,25- (OH) ,D,T1,25- (OH)

2D3 I, BIZRIFKNER B LN =
ne, BRIEANBE»R L 5RANH b,
IGFBP- 3 EEA SRl e Lo b HEKkE B
V72 invivo NERT, ¥5121,25- (OH) ,D,
DEBFICE L 2 EE L RTFOBALTEETH
rEZ LN,

X

%

t PEWEMBE MG634 5 insulin-like
growth factor binding protein 3 (IGFBP-3)
DEE L L, 1,25 dihydroxyvitamin D,

(1,25- (OH) .Dy) 3 ZDEERHEMES 7,

1,25- (OH) ,D; & IGF-I?BfRIZ AT,
IGFBP- 3 %4~ L7=#HEAVERD AT 5 W RIS
£z bz,

B

RERZDICHI), MY, BRMNYEE-
7z B LI K2 R 2R/ R B E BUR R BHEAT SeE,
AHFIE % EEHEIEME W 2272 22 LR R NR
PEREMTFRPLZEECRH L LET, I,
1,25- (OH) ,D;FEXK DR Z DAL T W S va 7272
WER MR ASH, PARERRSH I RE
A OS2 2

B, ARXNERR, $IRNAEERHBESLT
RELL,
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1, 25-Dihydroxyvitamin D: stimulates the secretion of insulin-like
growth factor binding protein 3 (IGFBP-3) by cultured
human osteosarcoma cells
Tadashi MORIWAKE
Department of Pediatrics,

Okayama University Medical School,

Okayama 700, Japan
(Director : Prof. Y. Seino)

Several types of specific insulin-like growth factor binding proteins (IGFBPs) are produced
by peripheral tissue-derived cells and they modulate the functions of insulin-like growth
factors. In this study, both the secretion of IGFBP-3 from a human osteosarcoma cell line
MG63 and effects of 1, 25-dihydroxyvitamin D; (1, 25-(OH)>D3) on the production of IGFBP-3
were investigated. The 4 subunit of IGFBP-3 was detected immunocytochemically in the
perinuclear cytoplasm of MG63 cells. Immunoblotting and SDS-PAGE analysis revealed that
both 140-150KD MW entire molecules and 40-60KD MW £ subunit molecules of IGFBP-3 were
present in cell-conditioned media. 1, 25-(0OH).D; stimulated the production of the IGFBP-3
molecule by MG63 cells. The concentration of IGFBP-3 in conditioned media began to rise at
24 hours after the addtiton of 10—°M of 1,25-(OH):D; and reached the peak level at 48 hours.
Dose-dependent effects of 1,25-(OH);D; were demonstrated. These findings show that MG63
produces IGFBP-3 and that 1,25-(OH).D; stimulates the production of this protein. These
findings suggest that the synergistic effects of 1,25-(OH):D; on the action of IGF-I on
osteoblastic cells may be modulated by loeally produced IGFBP-3.



