Physiological and Pathological Changes of
Insulin-Like Growth Factor-II and its Binding
Proteins in Infancy and Childhood
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A4 A VIEERERTIT (IGF-T) BIOFDOREASERHD
ABPIRE L BRBRICRIT K E)

SERAFELHDEHERE (EE 40 HHD)
&% R F
GRS 2A 2 BRM

4 v 2 Y vERERT I (insulin-like growth factor I,IGF-I) {2 REIC KT 2 BHEORERLH{LICEEET 5 ATHEMM
TEERTVWAHD, e MBI ALENL LCRERHERC DL TRERETSICHEA IR TOIL. TOEELXHLM T
A1, 40 IGF-1 oflERrirl, NNEHEFOCEEERFD IGF-1 BELRLICS VA Y VERIAREFREEES
(insulin-like growth factor binding protein, IGFBP) *HIEL, EHEFERARBFTALREB IV EFTAS » P EBITA
IGF-1 OBREIZOWTRE Lc, BEMEO IGF-1 RERERS L UCETREE L FEICHE LI IERER - OBIE SRR
Tt FREERCEN L REmE IGF-1 B BEKE CESCHICER{L LB RRER L BEm+ IGF-1 & OBIEN
FEhhic. FROEBTIERBECENL, BEMCEMBERLTTEMIFEM L VA TERLELRA DALY »
1z, I IGF-1 oFERERIIY =A% v 7 vy 74 2 L 7.5kilo-dalton (kD) RAEHETHTHIZ 15kD OFLSFE IGF-1 234
Shts, EREFEETICBITARN CIERE RN TV (growth hormone, GH) K#BE D IGF-T {EIX{EM T GH & L h B35
ML, IGF-1 OB {LLBEOEMRBELRLI. FAE, BEERBL, 1 v A ) vEKFRBERFES CTIEAEHCET
L, BEOHEZ L HVERL LIz, LEDHR I IGF-1 12 IGF-1 A#IC GH kR T, TCHBTEL S h, 3%
REBCEE SN CELTAZ ENTH IR, BRETREECENL, v=22v7e 5,4 v/ E15/12kD OESFED
WNAEETHH, B2 V75V ABTLOBEENBEEIN. RepIGF-1 1 /NEHEE C TERMIEENILL S, FBBRE
BORF IGF-1 REFNBLER L otr. EORPBEARCEBE L SEERVZL LD, BAOEBRIERL IO
ot FReh IGFBP 348 {B% & T IGFBP-3 % BP-2 »%, RMEMEETIZ IGFBP-1 &< BHitIhTHh, BRI~ —
h— LI hBBTREAREN. #1% T IGF-T1 12/ Bie@E U TEBIRA LAY, Bk, MEFEOC—FOEF THMNS RS
iz —EOEMITI» ~ 1. B0 IGFBP A4t BP-1, BP-2 24T, hREEROKETHEM L. i BP-2 ik
IGF-1 LT IGF-1 ~DEMELE L, PREERRFCEITS IGF-1 OESERLHIHTATEEMEE I, 2
WTFERNFEEF4L (ntrauterine growth retardation, IUGR) 2o\ Tk b, Sy P THRE L. ERIBLEOTRYEE
(small for dates, SFD) R # M IGF-1 (248 X4{KHE (appropriate for dates, AFD) !Bt LCEBICEMETH D, Fim
fh IGFBP 12 SFD Bz 8\~ T BP-1 248 L, BP-3 24 L7z, BEOHRERT F 424V vE5ILI S IUGR 5 v F T
R SR IGE-1 8B L, Fice b EEcmeR IGFBP 12 BP-1 280 L BP-3 2344 Lo, B, KK,
Rt & DB IGF-1 SAGORKAREIX IUGR 5 » MW THRCHM L. U EDREL D, IGF-1 RMEMC BT
HEECHEORE, KECBIS L, IGFBP ® IGF-1 SAGOELBRAMCEIT S IGF-1 OEYERRRYBHTLH0
EHEIhI.

Key words insulin-like growth factor (IGF), IGF-binding protein (IGFBP), IGF receptor,

intrauterine growth retardation (IUGR)

4 v A Y vREEERT (insulin-like growth factor, IGF) iZi
IGF-1 & IGF-I D 28EHDZLPHMBAT WS,
IGF-T 3677 s VB X hich, &F &L 7.5kilo-dalton
(kD) OEMED RV T F FT IGF-1 L60%DELUML Y.
TEEREOLBERI BT IGF-I O m-RNA ®HRH
FREOBAHFHER SN TV TEDERMBREEE LT
2% IGF-1 1XRE RN E Y (growth hormone, GH) fFEM: A
ML, BRBREERABTEOAEY, BRNERCOWT

3% DRENLERTV B, —F IGF-1 XEHERIKE
WTHREBRE/SLCBEE LTS AR IERHI A T 5
MY, e MZRITBERIBENLIZEAEIR T, Ei,
IGF iz, RE I UNEHE S EBBEF THRN
IGF #4&7%&1H (IGF binding protein, IGFBP) & &4 L THEL
T\%. B IGFBP iz BP-1 %5 BP-6 ¥ TD 6 BEMNAE
ThTEY, BEEREFCEWTEFRENEEFERLY
BLTW5., THIZhbo IGFBP 13 IGF D4 BEiE &l

Abbreviations : AFD, appropriate for dates; BP, binding protein; BW, body weight; Cr, creatinine; CRF,
chronic renal failure ; CSF, cerebrospinal fluid ; GH, growth hormone ; GHND, growth hormone neurosecretory
dysfunction ; IGFBP, insulin-like growth factor binding protein ; IGF, insulin-like growth factor ; IDDM,
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BEAHZERMBATHAYY, Fiz, ThXho IGFBP 2
IGF-1/IGF-T R+ A HEMUNBRL>T 5. T,
[GF-1 DAEBHEEIZRETHIZHich Z 0 IGFBP OBfE%
AEC T2 Z L AEETHS. LL, IGF-T & IGFBP
PEBHD B CIERNEREC OV TIRETSTRBYE S A
Ty, ABEIE IGF-1 ORIERERYTH L EBITNR
WOABER b CICRIRAE T 8T 2 MK, s L TRT
IGF-T, IGFBP o W\WTHH Lic. ¥, EEF » b2 AV,
HEVTTFEY AV VRELIDFE ARREF AL (intrauteri-
ne growth retardation, IUGR) £ F L 2 {FH L, BRREI BiF
% IGF-1, IGF-1 £7{s% LT IGFBP DB, HEIC>WT
B L.

WEE LIV HE

. =2
1. MfF, #HEsLUR

20~ EOBEMI43F, EFa v b v -t LTHE
1040 (ZE88 1 0 B ~40%%, Bik604 ioikd44), HEWI5H1 (Filh
1 hA~145%, BH218aM144), K304 (Fla 1l » A~40
&, BEMISELTHI2E) ORBREYEEL, SRAEFERE
AMER R I UBERRICER E AR L TW R T EEEDA
334, REALVEVAMBRAMGEEERTEIE (growth
hormone neurosecretory dysfunction, GHND) 4 4, DYIFAE
BER L%, BEHESRAL, F—F-EEHLL, BEHR
RiES54, IUGR 4 &, BR&64, FA&24, 1 vAY VK
MR (insulin-dependent diabetes mellitus, IDDM) 14,
MR 8L (Bt Y votkBmR T &, EEEHESLF]L
%), BHEESSL (VAL AAEE 34, MEFMRE2E,
By VAL, BUGREL ), BEEKBA ] ROmE
B, BEER{LEEE YT L AR AE 1245, S 1
%, MEMREL L, ERELFVSSAELL, VIR
WRA AL, SAEBRELIEL, 7 v L —ERF 1 ZOHK
¥, EMEARBREER204, BEAKEE L8 HF, lgA BIE2S
& B RRE M R ER BB (membranoproliferative glomerulo-
nephritis, MPGN) 5%, SRRHE LS H, L —TA=Y T
P=FRA2BROREEE L.

2.IUGR 3 » }

FREURBED Y1 A2 — T » t A, LT 3HEDS
B b a—AifE» T IUGR 5 » P R{FR L.

1) HIEEISEE X W B8 » & 5 BERA L LIFIR20A
Bicha R R Lis.

2) IRESBIGAH L HBET » PRLTTF Ry 24UV (F
»¥ev®) w0.4mg 4 ARIMEIEAES 2 HET L, EEIRH20A
Bz R e/l L.

3) 1) mR LT, 2) R L TRERREK
YHERREES LEBES » P ORBYEFERBIE LTERL
fo. ZOBRFIZE DER L IUGR 5 » b X 0EMmL, ff#T
Fafle, B, ¥ XOFFBIRREH L. MKOESFEERREET
DOM—20CTHRAEL, Bk, Bl Toh<sFETtrhth
SRR R L.

1.5 &

1. RF7&A4F

IGF-1, IGF-1 BB EFIFIC I H{FE I hice + IGF-I
(recombinant human IGE-1, rhIGF- 1) (BER¥ER, ER L v g
#£) X0tk + IGF-1I (thIGF-1) (Amersham #£, Amersha-
m, EE) &, ¥l b4 vAY Y (FOXMETE, XK =B
WERERRAR , ST MERBRIC R L.

2. IGF-1 o

£, AMF O IGF-1 BRI SO UDUTO
T & BEE BT L.

1) miFs LUK

Mi&12 Daughaday 5 OFEIHE » THE-= %/ — A HiHL
1S UF A 52T v tA (radicimmunoassay, RIA) iEH &
(50mM BEEREEH, 0.1% NaCl, 0.1%=F v v o7 I VEE
B, 0.1% NaN,, 0.02%%iE 7 =% v, 0.05% Tween-20,
pH7.5) WTHFBRLEHE L. RRY 4 FRESn 7Y Vv
(SIGMA #t, St. Louis, KE) % &AKBE L LT 10mg/ml &
B X WML, B-ox - il UECEERRL
7=#% RIA EEHRCTHRLTRIEE L.

2) W

BRI IERME ST A A AKRIC X D i Lic. Tch bR
0.5mlizst LT 30ul OFBRL ML Tl L, ¥ L lE 7
A (A—st—=m—2x HRI0/30 # 5 & 1.0X30cm, Pharmacia
#, Uppsala, A% = —5 V) itz BBUEBEE (IM Felg,
150mM NaCl, 0.02% NaN;) T0.5ml/9& CEH (FPLC ~ A
5 4, Pharmacia %) L “I-IGF-1 A4 3 5 o % HE R
L% RIA @ERCERELTREE L.

3) MDD DI

e IGF-1 12 Lee HOFEICH » THRT © b viEE
EWTHit L7s, Tichb b 458D 3.3M ¥/§/0.5%
Tween20 # N2 ¥HELL, 40,000% g TIOHMEEL L. 20D
8 1500 2 90°CI0SRIMB L 7o, 72 b v 350l Hluk,
1545f83,000% ¢ TiEL L1z, hiE2EE L RIA BERTHARK
LTifEE L.

3. IGF-1 RIA

IGE-T RIA 1 Lee HOFEP IS - THifT L7z, RIA B
WIT T EMICHR L7 IGF-T 85 (Amersham #) $ 2 Vi3 #
itk 100u w8t IGF-1T #itk (KREE&H, FHE) 1004 =
500pg/tube &7ch K HICERML, 4 C2ARHKELA. 20T
BLIGF-1 (Amersham #) 50ul (~10,000cpm/tube) & #p0L
Wz 4 C24BSRAKE Lo, 0.1% € 7~ i RIA BB
2002 ICFE R LI F#~ v 2 M# (Cappel #, West Chester, K
E) 2004 BXO0%AEY =F L vy 2—1/0.006%7 =
J =Ly P RIA BEICTA00EFR L sl v A
27 Y v G (immunoglobulin G, IgG) (Cappel #£) Iml & #in L
T20C 2BEEIHEL, 05 0ELBIEEORMERLHNEL
#-. fHathko IGF-1 {E+L IGF-1 R TIER Lo REHEN b
B L.

4. ek IGF-T DFERRK

MmiExE = &/ — A M LEREES Lok, RmECxL 5

insulin-dependent diabetes mellitus; Ig, immunoglobulin; IUGR, intrauterine growth retardation; kD,
kilo-dalton; MPGN, membranoproliferative glomerulonephritis; RIA, radiocimmuno assay; SDS, sodium
dodecyl sulfate ; SFD, small for dates; SM-C, somatomedin-C
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fERERED X 512 50mM BEBBERICER L TRk & L.
BB S B\ IGF-T B 80ul WA ERK (125mM + Y
A, QY FFUABREEF P YDA, 50% 2V Y V) 20u &0
X 2 HRIEB L. FO 20u HIBE LYV T2 VAT S F
AR A, 40mA, 1B TESEKBYT - 2. kB
T, SBLINT L T v ZteT e, VEB KT
X7ey b®ATTO #, HF) AV, = breils— A
(Hybond-ECL, Amersham #) & 200mA, 18R TEEL..
BEEXhic= ot —alRY 5% AF A I INEREE
WieT7 ey kv L, —k¥ith (B IGF-1 #itk, XEEH)
ERINL 4 CLOBERIRE Uiz, K\ Tkt (%2000 =7
* o X — FEHEA~ Y A lg, Amersha #) ¥ L{ILFRXY
FIALEY=AZ YT a 54 v 7Ry 27 2P (Amersh-
am #) #FVXE7 4 1 & (Hyper film-ECL® Amersha #)
CBXLA—+524 7574 —%EFLL. S FEICER
DEAN S D5 FE~ —»— (Bio-Rad, Richmond, XE) ®
RE) R E —- U BEH L.

5. R IGF-1 BP DFFERKR

MmEI0EFRL, HKIIEGERABHA (ATTO %)
TS ERE LG & Lis, RIQHEEGEERIC N U C24RFE1EN
L7ct, HAEEEER L S50mM HERE S pH 7. A BIR D20f5 8
BELBIPIERUIRGLE Ui, £8iE 204 210% KV 7
ZINT I FRAS A2 BAVCERKKE 21T - 7%, Hossenlopp
LOFEYICE ., 9=2RA2 Vv IHF VY ETe T4 vIEYE
FLBHL. = reeir—ABIEELLE, 1% (v/v)
F Y Fv-x 0 150mM NaCl 0.1M » U & pH 7.4 T304k
TAHZEIHARMED IGF-T #E D&, 5%AF 24 10
7 IR ERIC Ty r v v 7 Lz, PLIGF-1 (~0.5xCi)
EHEML 4 C20REHIBB LB, A AA A ST FF4¥—
BAI00 (B+EHE7 4+ Va4, #HEI) 2AVWCESTEOEEY
Fot. —HORGETIZXE7 4+ & 4 (Hyper film-ECL®
Amersham #) XA+ FAT—20C, 2KEEEEXTHZ
LI oT, A= FOHTTT7 4 —%FTHTe. ¥, BFE
BEBLEDFE~— - DB 2 —VvrbEHLE.

6. 5y NEWEERD IGF-1 ZAGBOEER

BHS v FrLREE LI, BES » o HHEEH LK,
2T 10um OFEYA2/EB L, Lesniak HOFEY

30

% of binding

100 1000 10000
IGF-11 (ng/ml)

Fig.1. The standard curve of radioimmunoassay for IGF-1
and the cross-reactivity to insulin and IGF-1. Vertical
bars indicate meantSD. @, IGF-1; O, IGF-1: A,
Insulin.
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N

%

WZHE > THFT LTz, 7o bIFR LA %2 4 CO 50mM #%
BB TL05 M, 2@k L, *HGF-1 (~0.024Ci) 2 %n
LERZT6RMEBE Lok, BU4Co 50mM HEEE %
T1oMH, 5E¥EH L. RBEED IGF ZEMFIX A 44 4 -
ST+ 54 —BAI0Q CEE, BHTL.

7. Beh7 L7 F=vOllE

HEOZ v7F=VvRlEFy P (FVTF=Vv—FAL, 7
2-® FNMETE 2EVTRPI LT F= VvREIELE.

8. R&EH, RELOEY

REH, REODOERICIEEERRE (= -2 A RRER
BE®, <1 L ASHBRA, TR RAGL.

9. HATENAE

BONREZFHTEERETRLE. 2HEMOTSED
ZOBEIZIL Student-t. EEZ, MMEEMOFHEOEORER
B—TREBSBOHTEES Scheffe % 7212 Duncan D% & ik
RAG. ERES XL TYMAENCERED Y LHEL
7z :
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[. & IGF-I REXICLD IGF-1 QOEHEE L EDORG
BRME

FOAA AT v AL D IGF-1 OEEMBIIHT
IGF-1 HfitADEHMEIZ X h KELEEZhic. Tisdb 10ng/
tube FRIMBHICITFROZE G IIH0BAEB O N2/ 28 KESHE
X 5~6ng/ml L {ERETH~7-. —50.5ng/tube BHZIZER
BIRE G I25025% T D » 1o 31/ 2R/ KFEAHEIX 0.7~0.8ng/ml &
BRETH-7. o TUTOERTIZI—KRIFIL 0.5ng/
tube & L7z, ® 112 IGF-1 0iEi#edifare 500 IGF-1, 1 v
AYVEDEIMERRT. IGF-1 32 ~3 %X, 4
VAY VEDRIHIRE DRI o7

I. me IGF-T O

1. £EAETE

1) ik IGF-1 DFE#FIHERE

M2 w&Ekweic IGF-1 OEFEMERR L. BHFMm T F
¥ 351.6+£52.9ng/ml, 0~ 17#% 445.9+103.9ng/ml, 1~5
#% 472.8+133.3ng/ml, 5~10%% 565.24+132.0ng/ml, 10~15
#%691.1£109.2ng/ml, BUA 544.9-£134.1ng/ml TH h, B
MTIIRARBCEE L CERBCEHETSH D, ¥ oEB&Ehc—
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Fig.2. Human serum IGF-I levels in each age group. %,
p<0.05 vs adult.
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KL CHEELEETH- 1.

2) SEERTEO RSSO RIF IGF-T DOKE

Bthme IGF-1 3 oHkE 4 B TERHRBL 2R D (R
3.9) Oz LTRR M IGF-1 3 ERERZZED 7 (K 3-b).

3) v rEEmP O IGF-1 ofkE

e IGF-1 RERBR L OCRAETHREE-THED
AHEICEMAEBE L (K 43, b).

4) SFD & AFD RoBE#mA IGF-1 D

ZEFIZ BV TARYEE (small for dates infant, SFD) 2 &
A E (appropriate for dates infant, AFD) BizihrCe b
g IGF-1 2#Et Lzt A SFD 8, AFD BEthXh
<308 229.2+9.9ng/ml, 215.3+15.3ng/ml, <358T
207.4423.8ng/ml, 222.5%19.4ng/ml, <408 T 235.2%
25.5ng/ml, 264.0%31.2ng/ml &30:8LL T IGF-T % AFD
RTEREICEBETH-» (K5).

5) v ME& M IGFBP of&F

%11 SFD £ & AFD B0 &@H 50 IGFBP OF{LE R L
#. <A0ETHEIZ SFD 12T IGFBP @ BP-1 XL,
BP-3 R 2B is. OB TIERBOELS AL,
LA L BP-2, BP-4 =B LTt SFD JE & AFD [ERID B bz
EXAbhith -7z,
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serum IGF-II (ng/m1l)

200 T T

7004
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serum IGF-1I (ng/ml)

1
At delivery Post partus

Fig.3. Serum IGF-1 in pregnant mothers (a) and infants
(b). (a) Changes in serum IGF-1 in pregnant mothers at
delivery and four days later. The shaded area indicates
the mean+SD of serum IGF-1 levels in control subjects.
%, p<0.05. (b)Changes in serum IGF-II in cord blood and
infants on 6 post natal days. The shaded area indicates
the mean=+SD of serum IGF-I levels in control subjects.

2. HEBBC LA IGF-1 O

1) me IGF-T &

K6 C&RBFCBIT2MEFD IGF-1 fExR L7z, GHX
BEEETIE GH REHEOME IGF-1 2EEIEL, GH#
BRTREENBELEBE L CHEREZERR DAL .
GHND, > n~—fEER, SEREFE, % —F —EEHEF,
IUGR EFIC B W TIRAT Y # A EL —EDERIZZ bR
Mote, BEMRRE, CRF EfTRABRLEM, —F
IDDM EF TR EEREETH -, HIFE, BREETIRE
EEII—MEAEMELY TR L. ¥ R AEEATREARR

a

400
5 r=0.5 , p<0.001
3 .o
= 300 00l e
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Fig.4. The correlation between human cord blood IGF-I
levels and gestational weeks (a)/brith weights (b).
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Fig.5. Comparison of cord IGF-I in small for date infant
(SFD) with those in approprita for date infant (AFD)
during gestational stage. Each value was presented as
mean+SD. [}, SFD; W, AFD. +, p<0.05.

serum IGF-II (ng/ml)
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Table 1. Comparison of serum IGFBP pattern between SFD and
AFD as a function of gestational weeks

G. W. IGFBP Type SFD AFD p-value
<30W BP-! 107.5+136.1 55.7439.6 n.s
BP-2 246.0+329.9 286.31+194.4 n.s
BP-3 69.81+42.7 99.0+12.8 n.s
BP-4 10.0£9.0 12.343.2 n.s
<35W BP-1 36.5+25.2 29.0%2.0 n.s.
BP-2 283.9+191.5 244.0+41.2 n.s.
BP-3 61.9£37.1 93.7+13.7 n. s.
BP-4 12.3+5.4 15.3+2.1 n. s.
<40W BP-1 58.7+14.3 38.9+2.9 p<0.05
BP-2 343.8+96.7 308.8£30.7 n.s.
BP-3 101.3+38.1 162.24-15.9 p<0.03
BP-4 35.4x11.4 41.6+8.0 n.s.
(AU/mm?)
Each value is presented as mean=SD.
T
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Fig.6. Serum IGF-I values in the patients with various 9
disorders in children. The shaded ares indicates the 2000 1'0 2'0 3lo 40
mean®SD of serum IGF-01 levels in normal normal .
control subjects. GH (—), growth hormone untreated; GH Hospital days
(+), growth hormone treated. — 1000 b 5000
i
~ ~
a b & <
1000 1000 ~ =)
=0.615, p<0.005 — =
P =
% 800 ”é 800 9 g
3 3 g
] & 600 2
= = o
§ § 400 300 T T 0
g 8 0 10 20
g mo g ¢ 2004 Hospital days
¢ . * Fig.8. IGF-I and glutamic pyruvic transaminase (GPT)
° e 0 T T levels in the patients of insulin-dependent diabetes mellitus
Before After 1.0 2.0 (IDDM) (a) and drug induced hepatic insufficiency (b). (2)
GH therapy SM-C (U/ml}

Fig.7. IGF-1 levels in patients of GH deficiency. (a)
Changes in serum IGF-1 levels in two patients with GH
deficiency before and 6 months after GH therapy. The
shaded area indicates the meanxSD of serum IGF-I
levels in control subjects. (b) Correlation between serum

SM-C and IGF-1 in GH deficient children.

Changes in serum IGF-1 in four cases with IDDM during
insulin therapy. The shaded area indicates the mean£SD
of serum IGF-1 levels in control subjests. (b) Changes in
plasma IGF-I and GPT in a patient with drug induced
hepatic insufficiency during hospital course. The shaded
area indicates the mean®SD of serum IGF-T levels in
control subjects. @, IGF-1; O, GPT.
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Sir BB EPIEETD .

douTfE & DIEFIIC DU TRERFENCIRES L7z, GH REBBE
© GH g iliE Lz 2EMIR VW Th b s IGF-1 ©
EERERNSShi (K T-a). GH XR#8# (GH IR, RIGR
bt KRG CEEEC THELR SM-C & IGF-T Lk
ERCIFAEL (K T-b). RN Lisd » fodt GH
gar v s OERLET R vELELR D MAERTE
IGF-1 =100ng/ml & B HACBMET, GHA U/HE#ES H Gfi]
HI LAY T AU VEERBRECEVTD 147ng/ml & IE®
{tLists 7. IDDM @ IGF-1 i2EF LT\ 72t HbAw & D
BB B ORI R bR ish » 7z, 7272 IDDM MERL VE
R EE Licd EFATIEWThIARENE =2 -1 D
iz & b\ IGF-1 REEEEEZR LK (K 8a).
EEHEOFTE L EFOERIRE CIIRRBOHBFLC L b
IGF-1 &% L (K 8b). BMBHEKBED 3RBRMAT
B B ) —ERRE X B ERE/ERMC L bisy IGE-1
BEEERYR LY (R9). ¥4 4 s ABEFO—EHCERERH
AT DEESERE T BB AT T 480ng/ml, WHEISH
BT 440ng/ml & IGF-1 OEBNITEA Llehoic.

2) e IGF-1 DFERR

R10CRT & pwfih IGF-1 Ry =22v7r7y v7k,

00

Admlislon%/////////////////W/////////////////////////% )

I- 300

g
~
£ &
% IGF-11 / =
B B.W. o~
= &
2] - 200 P
a
o
J §
@

8- T T T T T T —+ 100

November December

Fig.9. Changes in serum IGF-1, IGF-I and body weight
(B.W.) in a patient with ulcerative colitis during intraveno-
us hyperalimetation (IVH). @, IGF-1; O, IGF-1; A,
BW.
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Fig. 10. Western blot analysis of serum IGF-I in adult
control and patients with growth hormone deficiency (GH
deficiency), hepatic insufficiency and chronic renal failure
(CRF). Changes in serum IGF-1 patterns in patients with
GH deficiency with (+) or without (—) GH therapy and
hepatic insufficiency in an acute stage or a convaleascent
stage is indicated. The right three lanes are three cases
with CRF.

4T 7.5kD, 15kD @ 220 v F & LTH IGF-T filkFE
TrisRmoREIhi, =V e—ATRESFET.5kD ©
IGF-1 Xk, 12kD % 15kD O&SFED IGF-1 b7
PETEDBDETH 7o, GH RBBETIX GHBRZLD,
¥FHRLBEIFEOHREC LA VWHTFRET.5kD ©
IGF-1 ##inlt. —F, BARLEED IGF-1 2#mL Ty
72257.5kD 1z hax 12kD, 15kD O FED IGF-1 »EERT
BINL TV Tz,

M. &% IGF-1 &40 IGFBP O#E
1. B8 IGF-1 DE#FIHEE

M1lw & EREOMES IGF-1 OE#MEE2R L. 0~1
5 14.0+1.9ng/ml, 1~5#19.0£7.2ng/ml, 5~104%15.7
+3.9ng/ml, 10~158%18.7+4.0ng/ml & FEMIZ BV THE
TeERFDEh o1,

2. RBERBCRITIED

M2 REEFICBIT S IGF-1 4R L. BFMRE,
KFMW L FV S TR, vANAERSE, ¥7vAV—ER
BEO— M OFEF TR IGF-1 B0 ERALRT.
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Fig.11. Human cerebrospinal fluid (CSF) IGF-T levels in
each age group.
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Fig. 12. CSF IGF-1 in patients with variois CNS disorders.
The shaded area indicates the mean®SD of CSF IGF-1I in
normal control subjects.
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34kd, 31kd, 24kd DEBE LTHBELE. 2hAbRRFAFR
BP-2, BP-1, BP-4 [CHi¥+5. ¥/@ AL IZRA DA, 158
TTRERC I 2EBIIADRISh 7. BEF IGFBP ©
P, #ic BP-2 & BP-1 12 IGF-1 W& LTIGF-1 £ Xhni
WERAME R R L (X 13-). BZFMERE, PREEROKER
BoHim, XMV S5 X< ECHKS BP-2 & BP-1 i
EMCHEM L. BP-3 BWNBOBMEHTIIAL R -7 b
HERBOFZIEM LD B o7, BPA 2L TizBE S

oF
<
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Fig.13. Human serum IGFBP and CSF IGFBP. (a) Western
blot analysis of adult serum IGF binding protein (IGFBP)
and CSF IGFBP in each age group. The rirht two lanes
are CSF IGFBP labeled with ""[LIGF-1 and "[-IGF-1. (b)
Western ligand blot analysis of CSF IGFBP in control and
patients with various CNS diseases. The right three lanes
are serial changes of CSF IGFBP in the course of
meningeal leukemia therapy.
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Fig. 14. Urinary IGF-1 levels in each age group.

PRELRA LR 7. BRY v ABEADFRERERE
R OEFFHBRA TIX11A290, #MK-MAIER220/3, By
29mg/dl, 128 4 B, #BA%20/3, EQ 159mg/dl, 12A118,
MRI%10/3, BH 82me/dl LBEHEL LA L CH%H
IGFBP 22 LCEMCHEML, #HERN~DILEBEr &
DEEWTED, B IGFBP 34 LTy o (B 13-b). L
AL, BE¥F IGF-1 {Ei2fE+ 14.6~17.2ng/ml E BB M
EExA bR o7,

V. [Rep IGF-1 &7 IGFBP st

1. R IGF-1 DERIHYS

IR ERBCR D IGF-1 0F#EBEXRLE. 0~
% 9.2+3.1ng/mg-Cr, 1~ 5% 7.3£0.6ng/mg-Cr, 5~10
®7.0£2.5ng/mg Cr, 10~15%% 8.2+4.4ng/mg-Cr, BA
4.614.4ng/meg-Cr ERAZBRESRMELE L CEBC L BT
Bhiabhieh otz

2. BEBFCRITARS IGF-1 OXFH

RIS EEBHICBITH RS IGF-T %R L. &M AkkE
BLRIEFC—H TR IGF-1 OBVEEMAL RS, ZBL
RREBWT—EDEMITRDIL -7, BlRREBAE—
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Fig. 15. Urinary IGF-1 levels in the patients with various
renal disorders. The shaded area indicates the mean+SD
of urinary IGF-1 in normal control subjects.

ey -
o N B
1

Urinary IGF-II (ng/mg«Cr)

N A OO

N

T Ll 1 h g -

12/21 12/26 1/6 5/3

Clinical course
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in normal control subjects. @, IGF-1 ; O, O.B..
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m@&%%&ﬁﬁmm%%%#ctﬁ¢dGRHmﬁﬁmaﬁ
g ki VIEFRE L (KI16). ¥, BREBFICE\VTR
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Fig. 17. The correlation between urinary IGF-1 and urinary

protein (Prot.) (a) or urinary occult blood (O.B.) (b). The
shaded area indicates the normal ranges of urinary IGF-1.
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FH2CHEICFEY A YV VR AUBLEBADIUGR T v b
wsirs, 8, REBOER, IGF-1 44&, IGF-1 X%
t, IGFBP & {b& R L. = v b r—ARE B LTTF Y
AV VABTHELN, FROBEERZEBICEL Lot
BERBCIEBLERALRE» 5. £SO IGF-1 &5
Bl oW TN TEBICE/BIC - 120, L BETIEE
g R bR~ 1. A IGFBP T BP-1 230 L7cad
BP-3, BP-4 W& kit bhisd »7c. ¥-&KE0 IGF-1 £

BECDWTIIRBECER LN L, MEFETRIEER.
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Fig. 18. Western blot analysis of urinary IGFBP i control and
patients with renal tubular dysfunction, purpura nephritis,
nephrotic syndrome and IgA nephropathy.

Table 2. Body weight, organ weight, tissue IGF-1 content, IGF-1 receptors and
serum IGFBP levels in dexamethasone induced IUGR rats

Experimental group

Dexamethasone Control p-value

Body weight(g) 3.19£0.31 5.30+0.31 p<0.001

Organ weight Brain 0.19+0.01 0.26£0.02 p<0.05

(g) Liver 0.09+0.02 0.22%0.07 p<0.008
Placenta 0.24+0.03 0.25%0.06 n.s.

IGF-1 content Brain 5.8+1.5 10.2£2.3 p<0.015
(ng/g-tissue) Liver 47.0+7.7 52.0+10.2 n.s.
Placenta 48.8+13.0 64.0x16.0 n.s.
IGF-1 receptor Brain 2.42+0.46 1.71£0.58 n. s.
(AU/mm?) Liver 10.41£2.79 6.331+1.66 n.s.

Placenta 10.13£2.77 5.6140.40 p<0.05

serum IGFBP BP-1 38.51%7.28 22.23%9.81 p<0.02
(AU/mm?) BP-3 1.49+0.21 2.08+1.14 n.s.
BP-4 1.87+0.35 2.59+1.45 n.s.

Each value is presented as mean+SD.
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FICBRCHEBEEZHRTLIEBEDILGR 7 » PIZEBWT,
tAE, #WBROEE, IGF-1 458, IGF-I %%k, IGFBP
DE{LE R LI, BELIES, av e ABLIUEKLTHE
BELRN, FR, REBEOEENEECET LA, EHED
IGF-1 #FESW TR, FETHERIEB L - 2K
TREEREIILLNIL) 7. f1% IGFBP T3 BP-1 23%F
FizEM L BP-3 M4 Lizdt BP4 WELIZA bR H »
7o, Fe&MEEO IGF-1 ZEHZSVWTIIKN, BETERR
BmLiA, FETREIAbREh T,

% =

SEBF L7 IGF-T ERIERTIX, HIGF-T i DHEmnE
% 500pg/tube W H L, Fo— KRG % Inx 7o 245 E#
BLIGF-1 #2522 k- TRE, BRKE LBFHlIE
R THZENTER, RKUERILIGE-1 &2~3%
ZR Lz, IGF-1 DEXRMES 300~400ng/ml FIETH b,
—77 IGF-T 2 400~800ng/m! TH B Z &2 ERT 5 L EED
BT IGF-1 OMEBIIENITHB LELbNI. KEEXYHW
feRASBREOfH IGF-1 {#i 536+146ng/ml T 0, Zh
FCOHREF L IT—H LT 729, IGF-T (25 M T1i{E
$, FREEMCE TE CHEMNTAERAR DI MIZE
WMz IBRERETBHRLL, BHorhERKEEOD S
IGF- 18 & ISR TH o fc. HEEARE RGBT
BRET IGF-1 O ERRALATEH, IGF-1 23 IGF-1 [
BRICks L 2 L BHEYZT TV ATREERE L bR,
ZOREDOWTIRSHEME« 0 BHRBERESCHEERS, B
BEOI BN L TEICHLMCI L.

BEE im0 IGF-1 1%, ERBR/4ATREREL L FEICER
Bl ZhET3y b TXBEMlF IGF-T BHEL R
L, £%EP LT DB REBT2EELRERFR
IGF-1 TH5EELBLNTVAY, FBERERORESS

LB S L TWDAREN MBS A TS, LarLe FTIK
REFL IGF-1 LOBEERDB L VBRI T3 i,
IGF-T iz 2WCiBEN B LT HRE, It & THHEHE
BHH—FLRW"?, SEOKE TIL IGF-1 BB REER
HOBRELRRF DLV IOBRELIRHTHLOTH-/. o, &
BTiopsEercmP IGF-I1 ERETL, ZhETo®n
EL—FH L7, @EiREGO IGF-1 ofgmiEhkoe i
SO Y—FUORIBIC LB LR TWEY, —FF, BTitm
B IGF-T BERRCHZERTI2HEAR B -, RBREHRE
BRTIZIGF-I Ze FRBORRICEET I L vbhTw 3
DR EERIC R WTHRE/ARRTO IGF-T DE4, it
H&EE >V, SEREAIADNERETHD.
INETHERRCEBELELDNTOAESDARLE VS
IGF ¥ 8UCHERTVe MABTELRL TV B Z Li2HbhA
Tw3, 880 IGF mERBEMYES Z L3 T, KiE
IGF HRBRERTEREL TR, BB EOHEIIZD
MMk IGF NEELRZE B> TESENTIATL
WS SEOEHTe b SFD 12 & AFD B0 IGF-1 fEiiz->
WTIR30BL EOBR THE LR TIX AFD R THEEREHE
ThHH, BEBERTERENS IGF-1 RBRERTYELT
ARFO—2LEZ bR, Fimmed IGFBP X BP-3 »MET
L, BP-1 LB TAEHENA SN, BP-3 12 IGF-1 1k#F
HRKREL, RBRECAKELLESE, ¥/ BP-1 =
Vb= L OERBICHEOII RIS LCEBT A Z LM bk
Twh., Zhbo IGFBP it d IGF D4 iEk A RN
L LI HIET B L vvbh TR H?, e + IGFBP D
FiZ2\Tid IGF/IGFBP RAEETHEE 2 bR,
BES Y VCFFY A R BRRAR S F AR EST
THIEWLE T, IUGR 5 v MERDFEERETH -7z, L2 L
TR LEEO IGF-1 €8BIl v ia - L L BELERR
<, v @ IUGR &FaMdsk® IGF-1 BFDEHEIEER
BEHeieh o, Ja#Eo IGF-1. mRNA 2EIEEC KT

Table 3. Body weight, organ weight, tissue IGF-I content, IGF-I receptors and
serum IGFBP levels in fasting induced IUGR rats

Experimental group

Fast

Control p-value
Body weight(g) 1.81+0.18 2.58+0.20 p<0.001
Organ weight Brain 0.14+0.01 0.16+0.01 p<0.05
(g) Liver 0.09+0.02 0.17+0.01 p<0.001
Placenta 0.34+0.02 0.5140.06 p<0.001
IGF-I content Brain 6.5+0.5 8.0£0.9 p<0.01
(ng/g-tissue) Liver 53.5+12.4 79.6+16.9 p<0.01
Placenta 47.0+16.0 55.6x5.6 n.s.
IGF-1I receptor Brain 1.76+0.29 1.2840.42 p<0.03
(AU/mm?) Liver 8.36+1.14 5.11+1.30 n.s.
Placenta 7.64+0.19 2.02:+0.08 p<0.001
serum IGFBP BP-1 45.8319.87 31.67+3.09 p<0.02
(AU/mm? BP-3 1.254+0.23 2.05+0.48 p<0.01
BP4 2.9140.30 3.57+0.79 n.s.

Each value is presented as mean=£SD.
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8 L CEIRR IS X 0 SRR T D T Lh, SEERKH
CEERRT-7C LIXRBERE, RETO IGF-1 A% A
Zicit, PEMTH-Tomd Lhiew. —7, BRFERED
_HEECIAKEROCETICE by, HE IGF-1 &K E
LEBETL, EEEORETCHL, IGF-1 OBESFTRRE
ni.

IGFBP iz>\Tix ke + IGFBP & E#ic BP-1 o,
BP-3 DA AR LI,

5, M Ia#E® IGF-1 %7462 IUGR BCHRBIHEMLE.
IGF-1 DHBAE, RFORTF V4R L FOBRNTEBRE
B L ESNCIERIZAS D, IGF- 1 AEThBEOZTRERY
BhTH RS T LAY, IGF-1 SAGIZELTD,
IGFBP OEENCEE 5 IGF-1 DABKFEEOELS, IGF-1 %
BELHMIETUATESERSS. FLTFEBRYEELT
feSi L7 IUGR 7 » b TidBA#ED IGF-1 %726 mRNA 248
mLT b, IGF FEME &S IGF-1 @ turn over H{RH#Z
FTLHELH AERELEEI AN TV 2. £ED [UGR
5, b THBRT IGF-1 ZSEGOHEMA RPELDH,
PBHVIIREBOREC —RWERE BT 5L, SHEWIH
ANEBETHS. UErOBRERBEBEL TRBROXE,
BETAR NS IGF-1, IGFBP, IGF S&SOHEAEERLE
BTADNERSBLELLRI.

IGF-1 12 IGF-1 &R GH RFEHIIEERZ Luv &
TRTVWE, Lxhl4EORF T GH REBED
IGE-I 12{8<, GH i X v EIEEEA AR TE Y
Asakawa HOHES L EBETH -7z, T CHEZBEHROBEY
R+ 2 CH#2BEARAT A Z LIz k- T, A CGHZE
HERICED L, BRE LT GH RIEH & 72> TV BPAKE
BlTh IGF-1 138 bz{EL, GH&BEIL X T4 IGF-1 ©
FRIEALRIEh ST, LEDOHR X 0, IGF-1 » GH XA %
@i CH 0 EMEHRTIC L 0 HIE I TV BN S
R N®, £ GHRBEECBVTIGF-1 &Y=t 2y
v C (somatomedin-C, SM-C) LA EFEWEMELAZZ L1 Z
heFHELTHELS.

BEW KB AEFATE = ) —8iEC X AFEOHM, K&
REogEC>nmT IGF-T 3fimLlz. 5o MTBWLTIL
SHHOHED & 5 RERREOEEI e mF IGF-1 #
Bz A5RTY, b MW TR AR X
5 jpfEde# R © IGF- | {EREmA IGF-T LET L, S3IkE
DHRFIC L 7o WEFELT 2™, SEOKE Tl IGF-T 1
REVBERICAOND L 5T, ENHORBIRED MO F
Brich s 5md Lhio,

BRefEF oM IGF-T1 1T EEEIML T, ZORT
RIzhs i oREBT L - THEHEN TV B, v =
AREVF T 4 v rEeBEGnS IGF-I OFERKX TR
BRETRIADONLh o729 T8 15/12kD OB S FE
IGF-1 o#EmaBEshrThHoTz. @0 FED IGF-1 11
IGF-T1 OfEETHS 7= IGF-T 2 B5EAKHIZ 7.5kD @
IGF-1 wis 2 AR TOENEEL LA TR Y, HENLA v
AV VERERIC X D{EMELFIEE I Lich, GH SWaml
THEEYED. B FEO IGF-1 2 IGF-1 EEBEESD
MR T FOFERBEINTE D, EEFTEESHENE
DREIKSD EVhbRTWA™, ARCEREEZLFFRT
b7 e IGF-1 O#inh4ERm RIA THREIhTWT®, Z0

7= IGF-1 {EQ#MAES F& IGF-1 EEEBEME LD
H, BERENMEECEEIAI VT I VANBET LELDES
FE IGF-1 »EEA SR TRREL LTHEMLADONITHET
BB, SHOBBETH5.

—iz, IGF-1 R&EBHEIZLD, 59 P The PREVT
& MERETERLYRT. IGF-1 & IGF-1 RS vAY v
R RTH IGF BRI VA Y vIZHLTH VLD TH
plow el [GF-1 OBMBER-SWTHREITD VA,
IDDM CTWHEE, 41 v AV VIEKEBEERK (non-insulin
dependent diabetes mellitus, NIDDM) Tit{EEY RS & DHE
RBBHN. L LLSEOKEH T IDDM B& Tk IGF-1 3H
MSL, ERE—EACRNTLMEOZEI & Sy IGF-1
EEE L. IGF-1 124 v A Y v/ mE= v b r -0
LoThEHRIRB NS LR,

KM CFEET S IGF-1 ED0% MU A EE L E 2
HRTWAY, FRLEEOMmA IGF-T1 B LMEET, K
RepE & b7\ IGF-T (X EREEIN Lz Z &5 IGF-1 |
BIZIGE-1 ¥R EELEARETHIDEELLAL.

HEmmBELEGET v EBEC L » T IGF-1 %
IGFBP L h R X 2 7- 4%, AUERK CTHIEATETH 1. #
o IGF-T B 1216.7+4.9ng/ml TEBIC L 5EBITA LA
7eds 1z, T Ofii Haselbacher » D4 1E (30.6+9.5ng/
m)® I L TR EETH - 7288, IGF-T &R HER
OEWZEBLOME LA, ZhETh, #Et IGF-1/
IGF-1 DM (13.3) 1M IGF-I/IGF-1 DX (5.4) 12ht
NRTEOBEWEREIRTENY, Z0Z Li3EES IGF-1 2
PR SR R TRATMCEAINTVWB I EERELTVA. £
B IGF-T itk b s HEE LY, IGF-1 mRNA 125 o b
DFREFERHSPABHTEREL TR D, HCBEREEEBME
P RIRGIE#E 7 E T BN TV A, SEIO KR TIL
#igirR IGF- 1 12rh R R D R AEME B CEE O — 8 O JE#l
TERLTVR., ZAET, RBRENEHT IGF-1 m@Ee
RO A FIEMT S 2 &1 & » TR ER: & piReEE
BORZEELTVHELBRTLAY. —F, BAHRRM®
BROMET IGF-1 04AER, HHEPMERICHELMZI S
TuieLAt, b MR IGE-I I3 EMIEE L OBy
R TAEECEVCTERTALVORENSH DY, SEOR
T/ NBEID PR RO KES BE e L O — B THEY
IGF-T (2 ER Lichd, —EDBHEIRRADhAN -T2, 54, P
RERREMi E0HE REMCOVTEH BRI ERR
[

si#ch IGFBP 1242 BP-1, BP-2, BP4 pikhbht:, T
BP-2 AEETUMALHOAT VA LAY ZOEAIL
IGF-1 & hd IGF-I ok h@BuEMELR L. MK+
IGFBP @ % — VIZERBIZBVWTEEZER bR, &8
R AR R AR BT IGFBP D& LRERA DN, —
#eix BP-3 OB b AL, Fio, —fITCRPHNEKEY
v REORIREEROBREGICHRT IGF-1 12 2E B <,
—J 8% R BP-2 o Asbht. EEAOHES IGFBP
12 BP-2 BEGTHEZ L2 ELHED L BP-2 OEBHHIR
MERCRIT S IGF-I O&WERRRLHET2TEESRE
Zbh b, EREWTIIPIREERICEVT IGFBP OflEE
TLLT, @2 IGF BAOBENRIhTWS . SEDER
b, b EREERIZE LT S EREY & AR IGF-1/
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IGFBP E4AIZHT -2 RAMBENEET LI EBFRRI AL,
E FERREERIEETO IGF-1 ORE X HBHET DI,
IGF-1/IGFBP 0#HERG*ZRTHILE DB LEELDN
fo.

R r-globulin 27N LES- =% / — A fhH Liztk, &R
ERICTHENTTRETH ~7. Fob IGF-1 #E2 7.342.9
ng/mg-Cr C, RAXRENEHZEL T, FhiC X 2EEHT
Zohihots, BT IGF-1 mRNA BB MERCEHRL
THEEL, IGF-1 RHEZECELELTWAEWIY, ZhET
IGF-1 BBHOIBEIZLN 3D LWHHENH A, SEOK
TR AN RERE B SIESIDO —F TRF IGF-1 OFVEF%
BB, OB, x7 e —~EER, AKGER, FAE
BEEEMTAZ Y FRREL —EOEEEADN IS otz ¥
TeBRERCOVWCORF IGF-1 ERBNSIOCRER LD
BEEIL I b Ted - fofedd, Kb IGF-1 iXBRORFHER L
i bieh o7,

L ERsAT A L, gD IGF-1 REHEORE, RE, &
B O—fIREEY I RBRT 22, BERBOBKW < —
H—& LTO®RENL, BRLCHBETRERERLILWEE L
bhic.

® E
IGF-1 DOERXHLTHEELDREBNLL S/ NEREE
BRMRE T BT 2 MK, K L O RKFR IGF-1,IGFBP ©
FAERRELBEL, TLTERARBRERBIUET LT o b
1w+ 5 IGF-1, IGFBP, IGF S&RGOBRE>&HHE L, U
TokwrEi.

1. 4@ IGF-I WERTIZ IGF-I HEOHRMEY
500pg/tube W H L, F 7 WI-IGF-1 % —&k#F{E% iz 7= 246F
Iz 32 L & -» TRE, BREE L REFLAERL#E
VTAHIENTE.

2. B IGF-1 REMBE/E THEE L FECIEHEE
L, b MZBWTHRERE L IGF-1 L0BEARB I AT,
FRBUERCRABO B ERIAETRHI VI HHEML A
S, DVEBEEBCHEINT 2R AE T IGF-I WEERE
i bhieh oz,

3. FEAECHEM LY IGF-T 34 HmEKE TEReMZE
L LB RKES S Ak IGF-T EOMEY# 27,

4. FERR30ELIE T SFD o IGF-1 i3 AFD 1Ric
HULTHEEMETH 7. M IGFBP 2 SFD Btk T
BP-1 AL, BP-3 i34 Liz.

5.IUGR 5 » b T2 IGF-1 468X EI L, e b &
gk IGFBP i3 BP-1 #M#fnL BP-3 234 L1z, %72
B IGF-1 ZERBOREAAEIZILGR 59 MCBLTHEK
WL T, IGF-T (2 RIAEG/MBEORR/RECHE S
L, IGFBP ® IGF-I Z&EOELARINCHITS IGF-1 ©
EHEERBA BT OO LHE L.

6. GH 48R IGF-1 {EiXEME T GH %Iz X h B 5HHh
iginL, SM-C LIZERBICIEMA LA, ¥/ GH Rt o/,
NEGITZ IGF-T 1 {EL, GHESW SRIGLigh 7. Lk
X b IGF-1 13 IGF-1 : %I GH & thral; GH D4&s
EURERIC—HERET IO LE L.

7. FRL, BB KB, IDDM EFci A% me
IGF-I {Ei2{E{E T, REOHBL L bW IEF(L L. LED

FiRit, IGF-T 12 IGF- 1 R GH (REK T, TwikcE
AN, RERBCZEEINDZLE2RBELE.

8. BTRA&TIZIGF-I BERCHEML T, v =rz%
v7a .y, 74 vy E15/12kD OFS FE IGF-1 OHEinslgEe
THD, BrV 75 VvAETLOBEELEE L.

9. R IGF-1 /MR E LT, ERHNERIIA LA
Mot BEBHAEEORS IGF-1 i2av o —L ¥R
7ed, REGBEREOHBEL bRt YRR VE
B b SRER AR T2 BP-3 2, RBEEEE TIZ BP-1 AFHKr
BEHEE R TEY, BERNe~—2—&7ch 5 BA[EEME R
L.

10. 8% IGF-I1 2/ REIZEUC, ERMIEBHIIZ LA
ot B, MEEO—LOEFTHEMARLRIR, —
EOEEIRE O AIEh » 7. HEF D IGFBP X BP-1, -2 3%

T, BP-2 1% IGF-I ~DFHMPE M » 72, FRGEROA
FETIEMLI-.

BeRLDIZER, CHELARMYBY 2 LEEEHAN A0
DXV BEELIBBELYELET. ¥k, RBEEOTHEEYHEEILL
£ RS, AHE EYHFRRALDELTHIRBRASPBI -7
BN HBEOEEEACE# A LET. FRETCHCORELR
HERRELTORER T LeRIIRIPRFREFAB TS Mkt
BB LEFET,

AL O—EIHEE A RN ERELSEMES (19924, L), 526
FEADMNEAZTWES (19924, &R) THREL.
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Abstract

Using a newly-developed insulin-like growth factor II (IGF- II ) radioimmunoassay, I examined clinically IGF-II levels
and its specific binding proteins (IGFBP), and also studied IGF-II systems in rat models of intrauterine growth retardation
(IUGR) by maternal fasting or dexamethasone treatment. Cord blood IGF-1I levels, were significantly correlated with gesta-
tional weeks and birth weights. During childhood, there were no apparent changes in serum IGF-II values. Serum IGF-1II
levels were elevated in late pregnancy and returned to the normal level within a few days after delivery, indicating the rela-
tionship between maternal IGF-II and feto-placental unit. Cord blood IGF-1 levels of small for date (SFD) infants were
significantly lower than those of age-matched appropriate for date (AFD) infants, suggesting the involvement of IGF-1 in
IUGR. In SFD infants, Western ligand analysis showed an increment of serum IGFBP-1 and a reduction of BP-3 in compari-
son with those in AFD infants. In JUGR rats, tissue IGF-II contents were decreased and a similar serum IGFBP pattern to
SFD infants was observed. The binding capacity of tissue IGF-1I receptor was higher than those of control rats. These
results suggested that IGF-II systems play a crucial role in fetal growth. In patients with growth hormone (GH) deficiency,
hepatic dysfunction, ulcerative colitis and insulin-dependent diabetes mellitus, serum IGF-II levels were decreased in the
active stage of the diseases and normalized in the convelescent stage. These results suggested that serum IGF-II levels were
influenced by several factors, such as GH, hepatic reserve, nutritional state and glycemic control. In chronic renal failure,
there was a significant increment of serum IGF-II levels, and the higher molecular forms of IGF-II (12 and 15kD) were def-
initely detected on Western analysis, which was probably due to an impairment of renal clearance. Urinary IGF-1 levels
were not influenced by age, and in nephritic and nephrotic syndrome, urinary IGF-II values were not significantly different
from those of control subjects and also not affected by the degree of urinary occult blood or protein contents. On Western
ligand analysis of urinary IGFBP, BP-2 and BP-3 were increased in the cases of glomerulopathy, whereas BP-1 was increased
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in renal tubular dysfunction. Although urinary IGF-1I alone can not be a clinical indicator in nephritic/nephrotic disease,
urinary IGFBP patterns may be a useful marker in the diagnosis of renal impairment. CSF IGF- I levels were also not influ-
enced by age and increased in some cases of encephalitis. CSF IGFBP mainly consisted of IGFBP-1 and BP-2; BP-2 showed
a higher affinity for IGF-1I than IGF- I, and increased generally in a number of CNS diseases. These IGFBP dynamics may
be important in understanding the local bioavailability of IGF-II in CNS.



