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£ > Z20) AEEEBE T 1 (insulinlike growth factor-I, IGF-I) S&MILEMMMABIZIFEL TV 525, FOIREERIIR

A%\, RFFEC

BT, kb IGEI SEMRPLE «IR3 |
U VT P RABSEDO RN & B R VE VBB O/NE

W& BRI Iz X Y, R RLACERS ML, BT, B X
DKM OMILIZ BT B IGFT %

FHROEH L, WHRY PCR #

I2& 0 U sk E R gk IGFT 24k mRNA OFSH LT L7z, 88 ¥ RIZ BT 5 IGF] R0 JEHNE &,

IGF-T ) 733k b i BR AR AE A2
FHAEL, HFRCBRER & BRIV SR A S .

W B EBIC DWW TIRE L 7.
1) ¥ SERST

B AR MAIRL LS 33T IGFT A KIE$ X TOMImI

2B 5 IGFI £ 7K1 CD4 WPl iz ok 583, CD20 By

PRI IZ 89283, CDS Wrt:iii e CD16 BptEMila iz 2 oM oORBI AR L7z, 72 IGF] Z AL CD45RO (A &) —#l

1) % HLA-DR P Ic B W RBITH o /-, WMoY » /SRR Ek D IGF] A M & IGFT %
BT CD4
HAROFEBUE, CD20 MR TREFB A & b Sl - 7228, MhOFRMm

B RLAAS LRI & 0 5o 7oA, ) P oXERGT BN
FIVE ¥ RABIER A O KM MAILIZ 51T 5 IGFT %%

238 mRNA 58513 i
RS & CD8 Bt Tl B A LR o /. HE

MBTEAELEYNA SN o2, F-—HER VT 2 RABREANE OB E ARV E 2 BRI OBBIHE T, W7 s

IGEI M i & o LRIz fE - IGF] &%k & IGF-1

NS,

PEEEMR L2, ARBIIEEES A Loz BEXY,

BUG & 1gG BEAEZEIEL, CD4 FMHlliao IL2 %%
~HTIGFL &+ F 27V + 7 = (natural killer, NK) Mila{G1E2 L F S22, & 512 IGRL 3T ER D IO,
1) IGFI Z#HHIIE < & FRAS MBI A7 L

FHE mRNA OFEBANRA L7z, KB Y »33Rko IGRI S8k & IGF1 %
& mRNA O HIE, 8o IGF-1 i} JE R b M AF M1
(phytohemagglutinin, PHA) %1 » ¥ —12 1 ¥ -2 (interleukin-2,
ZE mRNA OZEFUIINL 72, IGF1 135538 ) /5RO L

WAL, %Y VSRIE 71 hAT S LFo
IL-2) O »oSERRISE T2 £ Y, IGRL 24k E IGF] %
1K o SR

, IGF1 %%

I3 IGFT MU REE D& &8, KR Y /SERIZB W T, ?HIH'IO)i*‘l’fHL’,‘IkﬁE@%#mﬂﬂ‘)ﬁi WHAFL723EZRT2 &, BLU,

2) IGPIIE %4k %) ¥ /S ERIAE 0 rh Bk A R L

W HEIE LT, RIERE

RS LT A HEMEDS R &7,
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Abbreviations : bp, base pair; BSA, bovine serum albumin; DIG, digoxigenin; dNTP, deoxyribonucleotide
triphosphate; FCS, fetal calf serum; FITC, fluorescein isothiocyanate; IGF, insulin-like growth factor; IL-2, interleukin-
2; NK, natural killer; PBS, phosphate-buffered saline;_ PE, phycoerythin; PerCP, perdinin chorophyll protein; PHA,
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17 ABETENERRML /2. & MG, SRR
S I R BT S TR TR B ORAE O 2 W IR #2015 CHT
FRBANAER LY, BBOTH ’Eh‘fé‘“’iﬂ(t WFFEICft L
7.

I. /5 &

1. IGPF-I Al B DBl sE

EHEEIVIMEZTHL, WEET-80CTHRELL. Vv
FAY AP GRAFEY:, WE) F v M2V IGFT B

35 L CHIRRFARIR R A S s Tl L ..

2. 70— 1 hA M) —=2X 5 IGF] SEKOFN

Kooijman S50/ EZ —MELLUTOL 1T -7/, 3K
WiB & CIEHF MO 4 50 1 FIZ—Afifk e LT=w AL
b IGF-1 %% 1k 1gG #if& «IR3 (Oncogene Science Inc.,
Uniondale, USA) 2pl 2% 4 CTIS5WIE S8z, —%kb
hoEETRE L THEREOESRN~ Y X 1gG (DAKO,
Copenhagen, Denmark) Z A L7z, aRIMEREEAT LIRS i
H#EH (155mM NH,Cl, 10mM KHCO,, 0.lmM EDTA-2Na)
PIMATSIEIL S & 721, TR [ 1 %@ bR B i
i (fetal calf serum, FCS) (Nipro, KF), 0.02%NaN,, pH 7.3
1) v BB A AR K (phosphate-buffered saline, PBS)]T 2
EEE L7z, ARILEKIENT OB & 38 LS 9712 2 [l i L 7.
1%4MiE7 V7 3~ (bovine serum albumin, BSA) (Sigma
Chemical Co., St.Louis, USA), 20%f{#% v MiLiE % A 72 pH
734 — 7 v MEM 551 (H k8888, 5D 50 \ZHPREEL,
ke L T4 F by Fi< v A IgG Hifk (Amersham,
Buckjnghamqhire England) 1.1 % iz 4 CC155 BKIE S &

. PEERRETIT 2 I P 1R, VEERR TR 50 k] W PR L,

74 3ax) L ¥ (phycoerythin, PE) {5 A L7 b7 EY
(Becton Dickinson Immunocytometry Systems, San Jose,
USA) 25,1 ZINZ 4 CTISHMBIL E 7. T I TY »Ek
PUBHOBFIZETINFT Ly 2y - A VFF LT W
(fluorescein isothiocyanate, FITC) fEi#iB LRy Y ~>r 71
07 4 V&Y (perdinin chorophyll protein, PerCP) i & i
7 Ak b CD ik (Becton Dickinson Immunocytometry
Systems) Z MR 7z, RIERREET 1 MIBEEE, 7o—H1 b
A=1% — (Cytron Absolute, Ortho Diagnostic Systems K. K, #
W) EMCTHRMER, M/, MR, BBk & 00 voEkE
REMZBT 5 IGFL SREORB AT L 72, %1 > 35k

1B LML, CD3, 4, 8, 16, 20& T #lla 24k (Tcell
receptor, TCR) a3, TCR y & ®iEikid #2410 FITC R
kC I Emih Y 27T, CD45R0O, CD45RA M ilikid FITC
i CD45RO };Lﬂi& PerCP Ei#tit CD4 #ifKk F 72134 CDS
ifk%, HLA-DR ®i%ikld FITC F##HT HLA-DR ¥ifk & PerCP
PRI CD4 Bk, B CD8 Hifk 721345 CD20 Hifk 4 24210
A 72 = EHOEH T CRHT L 72,

3. MR PCR 12 & 5 IGFI 27k mRNA O ik

1) IGF1 2%k cDNA O #5#4

i. RNA ol

E RSERSIME & Ok MBI 1 % 7% A S 2 PBS %
FRMA30SM7TCTHB LS. LifgT7 13— - N A%y
THEBCETOEEL, iEE %) v SEk, IR & WUk &

LTH % DRERE ISR L7 A LRMIER % B MR ¢
&€ PBS T2 [lukiffk, 2NF4 1X10%/ml (ZF#E L7z,
) 2 ERE 22 BBk O R TE 1ml (1 X 10° M) 2 4EFEF 2 — 7
IAAGE LYy MIRE LR, RNAzol™B (Tel-Test Inc.,
Friendswood, USA) 1ml & B#REH3k O tRNA (Sigma Chemical
Co.) 10 ug EMARHL, zooRL L 100 1 A EREL:.
ACTE5MBEELYA 70 F2—7I2BL, 4 CTIHH
15000 4zt (s L 7=, L% 500ml 2 B0 &0 1V FEs8) —
VA 4 CTISHMEHER, 4 CTT155-M15000[m 8580 L
HER SR L v F280% T —F L THEEEIR L, ) > 738k
L UBIRIER O RNA 4l L 7.

ii. cDNA D1ERg

T L 7248 RNA =L v M2 2 {5055 PCR A [100mM
Tris-HCl, 200mM KCl, 20mM MgCl,, 20mM JF+ AL 1 |
=L, F2mM FEF VKRR L FF =) LB
(deoxyribonucleotide triphosphate, dNTP)] 25,1, THREEY ©
FOLEIK 21 ul & 104M # ) T-dT (Pharmacica LKB

‘Biotechnology, Bromma, Sweden) 4.1 £I1Z, 65C 155

RNAO)'”‘IJE&7747 DT ==Y Fefflh-olz. 42°CIZ
W o DG HOEK, MEEERER RAV-2 (FliE, 360D 5 ¥
MAT, 605MHEIESE cDNA ¥ A s €7, IR TH, &
777 v 7 A G-50 (Pharmatica LKB Biotechnology AB,
Uppsala, Sweden) # AN/ 3 =h S um@mL THILL. 1X
10° 8 0 78Rk & OV ER XL ) cDNA Rl 50 11 % F5 8
L7z

iii. PCR#

cDNA iR 5.1 200, 10f% PCR BUSHEMNE (100mM
Tris-HCI, pHS8.3, 500mM KCI, 15mM MgCl) 5ul, #%
250 xM dNTP 5ul, Tag DNA RV x5 —+¥ 1 (Perkin-
Elmer Cetus, Norwalk, USA) 2 H{zZ Mz, & 512 20,.M
IGF-1 €HK PCRAZI A ~— (7F 2>, Wil h
% & #t ) 5'-TGGATCACAAACCCCTCGGAG-3'& 5-
TGGAGGAGAAGCCGATGTGTG-3 & F4LE4 21 INZ, A
AR THRE 501 & L7z, BRBIEODIZIATAF (L
(Sigma Chemical Co) # #ikd L, DNA Y~ 1 75 —EF
)L 480 (Perkin-Elmer Cetus) # {liJlj L T, 94°CC 5 /> #k
B EEE, 94CT1 S I”’J@*-’L'”“l"l-‘ 58CT 20T
Z= 7, 2CT 2o E 11 2L E LT,
31, 34, 3741 7LD 3 ﬂaﬁl_v)lﬁﬂlmé1'1'w341hm Hekf (base
pair, bp) @ IGF-1 %%k cDNA %3l L 72, WLy b o
=N DD K 2 M3-T 7 F LMW TS A4 < — 5
TGGACTTCGAGCAAGAGATG3' & 5-GATCTTCATTGTGCTGGGTG-
3 (73 VISBIETD OWRGH5 «1 & HV TRk PCR ¢
WL 415bp O 3-7 7 F > %4572, PCR iHMEMIL1.5% 7 71
— AT NWIZTHRAERBE, =FY 47074 F (Sigma
Chemical Co.) 42 & 1) 550 & 7.

2) VI¥ 4=y (digoxigenin, DIG) Bk IGRI SZ4:{k
cDNA 710 — RO {ERE

IGF-1 %%k ¢cDNA (American Type Culture Collection,
Rockvill, MD, USA & b fi4) (570bp) 300ng %fEMI L T DIG
DNA #3#: % v b (Boehringer Mannheim, Mannheim,

phytohemagglutinin; PMA, phorbol 12-myristate 13-acetate; PWM, pokeweed mitogen; SAC, Staphylococcus aureus

Cowan strain I; TCR, T-cell receptor
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Germany) 2 & 1) 20/ UE & & DIG 5% IGFI %454k cDNA
TO-NREEZ INRETLAL TS E— g YBEHR
(50% KN LT I F, 5XSSC, 2% 70y ¥y /W, 01%7

T VEEF LY Y, 0.02% SDS) Sml WAL, NA TS
A¥—va YRR E L.

3) NATVEA¥ - ary

PCR HWIFEEM TH 5 IGF1 LAk cDNA £1.5% 7 —2A
PRI TCTEREKE®E, 142 X2 7L Hybond-N+
(Amersham) 27 VA VIRBEE L, F41 02 7L %
120°C T204- 1 cDNA BE*1i-72. TLnd 7Y 54 E-¥
g VAR C42C T 2 ML L 72k, N 7 FA -2
a YRR C4C TR HIEID 8¢/, FA Ry AT LY
% FIRIZT 2XSSC, 0.1% SDS € 54 2 Hk# L, 68CIZT
0.1XSSC, 0.1% SDS T155- 2 Egki L7z, DIk, BB
A DIG #tkH & v b (Boehringer Mannheim) (Zf€- THfh
Hin&EfTof. BXLZFAR ATV IEXHT7 14
(FUJI MEDICAL X-RAY FILM New RX, &LEE7 1 LA, i
D) 15 MR S .

) AT

3-7 7 F 0 PCRBIBEM DTV 7 L7100~ A FHEMLIE

YONMIBESEE P TV AL IR —-Y — (7FT ) FT,
DIG 1k IGF-] T2k cDNA DEOE L 72 X7 4 L L3 EEE
%8, BIO-PROFIL 1-D (Vilber-Lourmat, Marne la Vallee,
France) #{EM L CHEMEZHIE L7z, IGFI 2% mRNA
OFBIE, p-T 7 F » o PCR MEIFEYIC & b SEHME T #iIE
L7z, F4Mlae IGF] %24 mRNA D531 PCR 34
4 7 NMZBIT B IMIBEY TR L 72,

4. & MEER) LOSERIC B B IGRL SRR OB BME

b MRAYMLC PBS 2% &MR 7 42—V - N3y 7 IHE

FOETOML, 8RB % PBS CHokiE.0%, 10%
FCS %z 7= RPMI1640 #5 % (Gibco Laboratories, Grand
Island, USA) I2") ¥ /3Ek% {3l 24 1X10°/ml (ZFAET L 72, L
TR b CHEE Y AR (RME37TC, 5% COy \ZTH
L, &Y USERD MWD BRI 200 ] PRI LR HHRE
TP T PR IE-RR IR I 50 ] WCFEHTHEL, BR L7oAE2 1S
#L7T—H A A M) —I2TC IGF] SHEEOFEBE FHIT L
7o F - BEEEEEEIC BT A IGF] AR mRNA ORI S AT
L7-.

1) IGFI Iz & 2 8%

10% FCS il RPMI1640 V) v /8Ekig#E@RIce P2 EF >
MGFI (BiR%EMS, HR L5 %, 0, 5 40, 200, 1000,
5000ng/ml ¥ & CEFhEEmL, 37 CTI2MMEgE L /2. F
72 IGF-I 1000ng/ml DEET, 0.5, 1, 3, 6, 12, 18, 24MK¢f
FNENEEE LRGN ELERET L7z,

2) U SERIUBE TS X B

THRANEEFELTC7A4 AT T VT =
(phytohemagglutinin, PHA) (Difco Laboratories, Detroit,
USA) 2 ug/ml, B MR T & LCHEBT MY EREa—-7 >
I ® ¥k (Staphylococcus aureus Cowan strain I , SAC)
(Cabiochem-Behring, San Diego, USA) 0.0025% & {1 ¥ ¥ —u
14 ¥ -2 (interleukin-2, IL-2) GEEZEMIE, KMK) 200U/ml, +
Fa2F) - ¥ % — (natural killer, NK) #ifgfisAEF& LT IL-
2 200U/ml ##FNZFNH 72, 10% FCS 7§ RPMI1640 ') > /3
BRIBEHLC ) O NBRBMETFET LEFET 2REL, %ﬂ

Z1 IGFI 1000ng/ml DTFAETF, JEFFAEF TL2, 24, 48, 96
Mk L 7.

5. ) UOSEREEEIC BT S IGRL O

 hRMIMIZ PBS 2% ®8MR 74 2—V - N8y 21k E
WAMETHHEL, $iER % PBS ’C“"f“ﬁj‘bi‘iéfi%ii:bfié, 10%
FCS fll RPMI1640 (2') > 738k % i3l & 1X10°/ml 1235 L
7z.

1) *H-F 3 ¥ ERER

967 ALIE RS 3 7 L — b (No. 3870-096: EIRANT-, T3E) %4

HL, %5712 ¥ 288k 1x10° (1001 % 4% L, PHA 1ug/ml
F 7213 IL-2 200U/ml S NsE 2 L 72, #1212 IGF] mzfi’i‘(),
40, 200, 1000ng/ml TEML, HHEMFIZOX5HETES
7. PHA BB 720 1202, 112 FUBLER L0611 *H F
3 ¥~ (New England Nuclear, Boston, USA) %ifinL 7.
v SERHMER FIEREE T T O RO IGFT RELREL, 72&%
MgIlC *H-F I Y 2Lz, "H-F 39 Vilvni2nsmkic
WHIZNAN—~NZ P L, BT ML IR SRR v Y
L—YarHhmry— LSC5100 (7, HE) (2 THb#in
B lE L7 '

2) ks a7 LREERE

I6RAEREE L — PEMEHAL, £ ¥ 38k 2X10°
00p)) #iEL, K= o4 —F<v A4 MV x> (pokeweed
mitogen, PWM) (Gibco Laboratories) % 1.1 (20085 H) i
L7z, IGFI jfE% #4210, 40, 200, 1000ng/ml & L, %
Iz X 5 HEPTOHEL, 3TCTIOHMIEEL /. PWM F
FETTHEBD IGF1 REL e LE#EL . kiFz Ly,
ELISAIZ XD, PHY 74+ A7 7% —CHEHRYFHL b G,
IgA, IgM #ifk (TAGO Inc., Burlingame, USA) ZHwWT
IgG, IgA, IgM & ZhFlIE L 72",

3) NK #fa s

127 EEE# 7 L — b (No. 25815: Corning Glass Works,
Corning, USA) ZMM L, %RV ¥ 788k 1X10" 2 5L,
IL-2 200U/ml @& L 7=, IGF-1 &% €10, 40, 200,
1000ng/ml & L, 37°C°T5 ORISR L7z, BEAYHINE 13RI
T ke R o 0> K562 Mk & B ML RRH % Daudi Hlf % A
L, 37C 1 WM TR &4 NaCro, (—1bs, ®3) &
W X g7 RS CEIRE L7 v SER & A s iR
B O MIBLIE AT 2 ZR 3 1 1, 100 1 & L To6AEHEE
Tl MR 20040 &% B &9 IZIRA L, 37CT 4 WKL
K7, HABERYL LCENMROAR, RARIERE LTR
BT R 1 %o b Y b X100 (Flsis £, KK
FMALOEBREL, Tv ba—bEk LTHW A, 4040
5ELTREE L7z, BUSH, HilERIIH kg &4 — b
WHvT—H 5y — ARCS00 (7 T ) 12 THgHRmEZ N
wL, EMEREE (%) % (& RMRE M- 0 RIE
B) /(B RREE — B AAIER) X100 OFFEICTHEE L.

) PR AR g

1) v /8B % PHA 1ug/ml OFFET & 721 39EFE T CHEL,
Fh2ho IGFI i#E% 0, 40, 200, 1000ng/ml THRE L.
w3 4 H H 2 PE O HLADR ¥k 721341 [L2 5 #«
585 (Becton Dickinson Immunocytometry Systems) &,
FITC 304 CD4 Hifk F 721341 CD8 Hifk & # ik,
4 CTISHEIRIG S 72k, HEBiR s Lz, JEHE
Yefn | T 7O A b A—F — |2 L) CD4 B4R & CD8 Wik
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gl N ENIZ BT S HLA-DR BiEsR e IL2 54 « S
AT L 72,

6. WFPERIEREIZ BT 5 IGF 0

FrE R R ACER I & R F R FRIizB VT, 21
1001 1= IGFT /% 0, 1000ng/ml & £h &L, 37CC
WHFERTLE Lz, ERERARMMIZBWT, 4 TToRH
MEFa Y bO—e L7z, Wi d IGFI FHET LIEFET
rTO 7O A P A —IBITRENEHMEOEE ML
7.

1) fifEE

4% IGFI 2 X AHILER, AV HF 2V LEE sk
F (fluorescent monodisperse carboxylated microspheres)
(Polysciences Inc., Warrington, USA) % 1X10"/ml (Z3& L
rhoES5ulMMA, S5I37CTBAHEKIE STk, #he
NEMASEK CEL SEERBET 70 —H 1 P x—5—12
THT L 72,

RBC

.| Granulocyte| Monocyte
5: i /‘pkk o HML ,
.| Lymphocyte
2
: v
: 60
2
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Gr
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Fluorescent intensity

Fig. 1. Histograms of «IR3 bindings on human peripheral
blood cells. Histograms of peripheral blood cells stained with
«IR3 (bold curves) are superimposed over histograms of
peripheral blood cells stained with isotype-matched mouse

g IgG (plain curves).

2) H,0, EEH:RE

2% IGFI I X ARTMER, I Fan—-53y
(dihydrorhodamine 123, DHR123) (Molecular Probe Inc.,
Eugene, USA) % 1,M MR37CTH M, SHITRLE—)L
12-3) A% — F13-7 427 — I (phorbol 12-myristate 13-acetate,
PMA) (Sigma Chemical Co.) % 100ng/ml 5l 2.37°C T15% R &
Badl, ThPNELRBHERTEN S CELHEEL T O —
A A= — | ZTHITL /2.

I, #Et=pavsat

5 N REIZ Y R (SD) TR L. 2 Bl F
WHEOEOBEIZE, 70—H4 b2 MY —TIRERIVEY
HEARO LB O A paired-t MEE IV, TOMEY A Va2
YV DEMHWRE & Fivirz, F720) sk REM A ORI LT
faxgmegn s x* WEEH, ZOMmo) o SERiRE & i rhEk
PEREM A CId Studentt MEZ A7z, Wb s %Ll
FTEHBRFMICEEES ) EHE L.

34 =

1. R®MMIZ& 3 IGFI 2RFORR

1. 79—H%4 rX 1) —

IGF] SSERDOIFRIG~ Y 2 IgG MK TH B «IR3 HiElz &
BHE et LR R Y R 1gG C & B EOGSA T, HOEIRE
DEVBRDONT: (1), 2D XY «IR3 OFEHERY
2 IGF] SR EEHAERMLTwADDEEZ, UfEE 70—
AR A P -2 X BECEHMIEOMIS % IGF] SHEKORBLD
g LTERBELA.

T = A MY I LGB ORTIZ LY e Mk
FEML B BT % IGFL SR EROBBARE Nz (K1), Hiz
HLER & BURIERIZIO BT A S, ARILER & M/ b §5 Vg
WA Sz, ) S8R TIhMOSHE 5L, &) vk
SR TiE CD4 B o 58 BlAsE bl <, 2R\ T CD16 [
VAL & CD8 BRI AT P 0383 % 7k L, CD20 Btk Hs
WHIFVEH AR L, T MifEo iz vT, CD45RA B:Al
e (1 — 7#il) 5 CD45RO BEPE#IL (A€ —#il) L9 L
OV IGR] A AORM A L, FOMIE CD4 MrEfI X
N CD8 MMl TIEd s ThH -7 (1K2). F7/2 TCRy o
FavtAifuA® TCRe 2 WPEAIE & 1 S Y9388l 2 L /2. HLA-

2 100 =
£ 80+ v
%)

E =y
Py~ 60-
-

£ 4
o 401
172

2 J
5 204
= .
= o4

I— [ E— L
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woe
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Fig. 2. Fluorescent intensity of « IR3 bindings on various
subpopulations of human peripheral lymphocytes. B, T cells;
[, CD45RO-positive cells; &, CD45RA-positive cells; B, HLA-
DR-negative cells; B, HLA-DR-positive cells.



132 =1

DR B3, T M2 &B ML & HLADR RBP4 & ¥ 59
WREREIR L.

WA I Cd, BER, BAIERE AR VSERCRACRMIML L A
B IGR A ORBATaD 572 (F 1), WAL R
D, U X/SERGE R TIZ CD16 B & 458y IGR] S5

7%, CD4 FaPEMifa & CD8 BatEaiia d B A KRS (i & FRE nx
HWThoi:.

BRI E B T OB R RV E & RIBIE AR I
BT 5 IGRL ZAEKE, CD20 BB AMEERA L) by
BICHMVWREERLA (K2), FARENVE Y KIBRENL)

BOERCTH o7z, FARARMINE LB LT, IGFI £754k
DFEFUL CD16 BEMIM & CD20 FEM#Ila23E 125 - 72

BIZBVWT, RERVEVEBR LA ABRTERBEESVE 2}
% IGFI M RED LRIV, 2HEM L b IGR] 28 EoR

Table 1. Comparison of fluorescent intensity of « IR3 bindings between human peripheral blood cells and
cord blood cells

Fluorescent intensity ( X &SD)

Cells Healthy adults Cords
(n=20) (n=20)

RBC 29.1+2.7 273423

Platelet 29.5+5.1 30.4+4.9 E

Granulocyte 109.6 8.1 118.3£6.9**

Monocyte 117.1£79 131.6£9.7%*

Lymphocyte 70.8£12.2 83.319.7*
CD4” cell 79.6+8.6 754+ 14.6
cD8t cell 66.2£15.7 643+ 12.4
CD16™ cell 69.3410.1 96.2 8.9% 45
D20t cell 48.4+17.9 70.9420.9%

Serum IGF-I concentration is 229+25 ng/ml in healthy adults, and 47+23 ng/ml in cords (p<0.005),
respectively. IGF-, insulin-like growth factor-1.
*p<0.05, ** p<0.01, *** p<0.005 versus healthy adults.

A Lymphocyte Granulocyte
Adult Cord Adult Cord
1 1 1 1
31 34 37 31 34 37

31 34 37 31 34 37

IGF-IR
B-actin
B Lymphocyte Granulocyte

Before 1 month Before 1 month

[ ] I I 1 1

31 34 37 31 34 37 31 34 37 31 34 37
IGF-IR @@ 34
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Fig.3. Comparison of IGF-I receptor mRNA in lymphocytes or granulocytes in vivo. (A) Adult and cord. (B) GHD child before and 1
month after growth hormone therapy. bp, base pair; IGF-], insulin-like growth factorI; IGF-IR, IGF-I receptor; GHD, growth hormone
deficient. .
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Table 2.  Comparison of fluorescent intensity of « IR3 bindings on peripheral blood cells between healthy

adults and GHD adults
Fluorescent intensity ( x £ SD)
Cells Healthy adults GHD adults
(n=20) (n=6)
RBC 29.1+2.7 32141
Platelet 29.5+£5.1 324434
Granulocyte 109.6+38.1 109.8£11.0
Monocyte 117.1£7.9 116.6%£9.0
Lymphocyte 708122 73.0+10.9
DAY cell 79.6£8.6 77.6+12.5
8™ cell 66.2+15.7 66.7+13.5
cD16t cell 69.3£10.1 74.747.0
D20 cell 48.4+17.9 57.2414.2%%

Serum IGF-I concentration is 229 %25 ng/ml in healthy adults, and 40 %22 ng/ml in GHD adults (p<0.005),
respectively. IGF-I, insulin-like growth factor-I ; GHD, growth hormone deficient.
** p<0.01 versus healthy adults.

i Table 3. Influence of GH therapy to fluorescent intensity of « IR3 bindings on peripheral blood cells of
GHD children

Fluorescent intensity

Cells Case 1 Case 2
Before” 1 month®™ Before 1 month
RBC 30.5 223 25.5 25.0
Platelet 30.9 229 24 .8 25.1
Granulocyte 103.8 86.1 110.7 98.9
Monocyte 115.5 100.5 130.5 127.0
Lymphocyte 73.1 55.6 74.8 69.6
cD4t cell 80.2 57.9 75.1 74.4
cD8™ cell 69.1 44.7 53.8 54.9
CDI16" cell 91.4 65.3 736 61.5
CD20% cell 59.4 54.9 56.5 534
I_w*_*] l__.T 1

In case | serum, IGF-I concentration increased from 70 ng/ml to 134 ng/ml one month after GH therapy,
and in case 2, from <30 ng/ml to 178 ng/ml. IGF-1, insulin-like growth factor-1 ; GH, growth hormone ;
GHD growth hormone deficient.

a) Before GH therapy.

b) 1 month after GH therapy.

* p<0.05, *** p<0.005 by paired t-tast.

80 = A
1
70 =

Fluorescent intensity

30-‘—'r-r11'|-r-rrr|—r-n1|—|-rn| ™TTTTrT1T
0 10 100 1000 10000 0 6 12 18 24

IGF-I (ng/ml) Incubation time (hr)
Fig. 4, Changes in fluorescent intensity of «IR3 bindings on cultured human lymphocytes in IGF-I. (A) Dose dependent curve. Whole
human lymphocytes were incubated in increasing concentration of IGF-I for 12 hours. (B) Time course curve. Whole human
lymphocytes were incubated with 1000 ng/ml IGF-I for 1 to 24 hours. IGF-], insulin-like growth factor-I.




134

EL

BHEEISHA L7 (3),

2. IGFI %% fF mRNA

T > IGFT %%k mRNA O 551 i@.%ﬂz}\/kﬂ‘mmtltix
LT, YU r/s3kT20%, MAIRTL0%HEA -7 (X 3A).
VT IRIRAE S GHREG L 7 ARICB TS IGF- ’éﬁi
mRNA OFBDLE T, V) /3R T40%, BRIKT30% D
BHH STz (6 3B). Th b IGFI %K mRNA O FBUS

WERL 7a—H A4 P A2k gﬁ!’ﬂrﬁk}rﬂﬂ%@“%%@f%
7.
I. & rEEY NRRICE TS IGPI SRAORER
1. 70— FA N~
1004 A

-4
<
1

A

Fluorescent intensity
= (=2}
[—4 [—3
1 L

I

[
>
-
-

IGFL #5312 & - T, IGFI 1000ng/ml F T3l s
12 IGF] ZFFOREHHA L, IGFI 5000ng/ml *mi:mm
o7 (T4A). TOZENSLUTOERTIE, IGR %

B OEBEIRTFETED A 5N B IGFT 1000 ng/ml & “C@?%F“"’“"*
L7z. IGFI 1000ng/ml ifIN{4 OFERFIELE A2 &, K%Y
Y SERIZRERE128E ) $ T3 IGR] AR D S B ANERE 1230
L, £0O%BUHEINL 7 (X 4B).

PHA B0 & - TR ) ¥ 733k 0> IGF] S A RO R ITE
RER9IZEM L, PHABIML AWV EEREY Yok E D) DRV RE
THho7: (K 5A). PHA JI#IC & 55538480 © 788k IGR] %
BEOFEFOMEIL IGET ORI L VIl Sz, U oo

=]
R

Incubation time (hr)

100 4

80
60
40 -

B

'

‘n

=

)

1

.E 20 1 T T rr
-

g

0 CD16
o g0

=)

=

B 60=

L |
48 72 96

CDS8

0 24 48 72 96

Incubation time (hr)

Fig.5. Changes in fluorescent intensity of «IR3 bindings on human lymphocytes cultured with lymphocyte stimulating factors. Y
Whole lymphocytes. (B) Subpopulations of lymphocytes. Whole human lymphocytes were incubated without IGF-I and stimulating
factors (@), with 1000 ng/ml IGF-I (O), with stimulating factors, 2 zg/ml PHA for T cells, 200U/ml IL-2 for NX cells, or 0.0025% SAC+
200 U/ml IL-2 for B cells (M), and with IGF-I and stimulating factors ((J). IGF-], insulin-like growth factorI PHA, phytohemagglutinin;
NK, natural killer; SAC, Staphylococcus aureus Cowan strain I; IL—Z interleukin-2. .
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Fig. 6. Changes in IGF-IR mRNA/ 2 -actin mRNA ratio in
cultured human lymphocytes. IGF-IR mRNA/ j -actin mRNA
ratio was expressed as percentage control of that in pre-
incubated human lymphocytes. @, incubation without IGF-I
and PHA; O, incubation with 1000 ng/m! IGF-I; M, incubation
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IGF-I receptor mRNA
/ B-actin mRNA ratio (%)
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0 T T T 1 Y T T 1 with 1xg/ml PHA. IGF-], insulin-like growth factor-I; IGF-IR,
0 24 48 72 96 IGF-I receptor; PHA, phytohemagglutinin.
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Fig.7. Effects of IGF-I on *H-thymidine incorporation of human lymphocytes. (A) IGF-1. (B) IGF-I-+-PHA or IL-2. Whole lymphocytes
were stimulated by various concentrations of IGF-I without stimulating factors for 4 days (O), with 1, g/ml PHA for 4 days (@), or with
200U/ml IL-2 for 5 days (&). All data are shown as X £SD (n=5). IGF-I, insulin-like growth factor-I; PHA, phytohemagglutinin; IL-2,
interleukin-2. *p<0.05, ***p<0.005 versus values at 0 ng/ml IGF-L.
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Fig.8. Effects of IGF-I on immunoglobulin production of human lymphocytes. (4) IGFI. (B) IGEI+PWM. Whole lymphocytes were
stimulated by various concentrations of IGF-I without stimulating factors, or with 200 times diluted PWM for 10 days. O, IgG production;
@, IgM production; A, IgA production. All data are shown as X £SD (n=5). IGF-, insulinlike growth factor-l; PWM, pokeweed
mitogen. *p<0.05 versus values at 0 ng/ml IGF-I.
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Fig.9. Effects of IGF-I on NK cell activity. (A) K562 cells. (B) Daudi cells. Whole lymphocytes were stimulated by various

concentrations of IGF-I with 200U/ml IL-2 for 5 days. @, effector: target (E: T) ratio of 3: 1; O, E: T ratio of 10: 1. All data are shown X *
SD (n=5). IGF-, insulin-like growth factor-I; NK, natural killer; IL-2, interleukin-2. **p<C0.01 versus values at 0 ng/ml IGF-I.

Table 4. Effect of IGF-I on human lymphocyte activation

PHA IGF-I HLA-DR (%) IL-2 receptor « -chain (%)

(- g/mb) (ng/mi) CD4 D8 CD4 cD8
0 0 4.6 4.6 54 0.6
40 5.2 4.8 4.7 0.3
200 5.0 3.7 4.3 0.4
1000 5.8 3.7 4.9 0.6
1 0 16.0 17.1 33.7 28.0
40 20.8 23.5 48.3 33.3

£ stk *
200 19.4 24.2 49.1 37.1
1000 204 24.4 52.8 38.4

Whole lymphocytes were stimulated by various IGF-I concentrations with or without | # g/ml PHA. IGF-I,
insulin-like growth factor-I ; IL 2, interleukin-2 ; PHA, phytohemagglutinin.
* p<0.05, *** p<0.005 by X % test.
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Fig.10. Effects of IGF-I on neutrophilic functions. Whole blood was pre-incubated with or without 1000ng/ml IGF-I for 30 minutes. (A)
Phagocytosis. (B) H.O, production. The bars indicate increment of fluorescent intensity pre-incubated with IGF-I. All data are shown as

X £SD (n=3). IGF-, insulin-like growth factor-I. ***p<C0.005.
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Abstract

In this study, the expression of insulin-like growth factor-I (IGF-I) receptor on human peripheral blood cells from healthy
adults and growth hormone (GH) deficient patients, and on cord blood cells were analyzed by immunofluorescent assay using
«IR3, anti-human IGF-I receptor antibody. The expression of IGF-I receptor mRNA in human lymphocytes and neutrophils
was analyzed by reverse transcribed PCR method. Furthermore, in vitro «IR3 bindings on human lymphocytes, and
immunological functions of human lymphocytes and neutrophils were examined in various concentrations of IGF-I. In vivo,
aIR3 bindings were detectable on all human peripheral blood cells, strongly expressed on granulocytes and monocytes. In
subpopulations of human lymphocytes, «IR3 bindings presented different intensities; high intensity on CD4" cells, low
intensity on CD20" cells, and much lower intensity on HLA-DR" cells and CD45RO" cells. Compared with «IR3 bindings on
peripheral blood cells from healthy adults, those on cord blood cells were more intensive, but those on CD4" cells and CDg
cells were not significant. The expression of IGF-I receptor mRNA was more intensive in cord blood cells than in peripheral
blood cells from healthy adults. In GH deficient adults, «IR3 bindings on peripheral blood cells, except for on CD20" cells,
did not present a higher intensity than in healthy adults. While GH therapy raised serum IGF-I level, «IR3 bindings and the
expression of IGF-I mRNA decreased in GH deficient children. Subsequently, in vitro «IR3 bindings on human lymphocytes
decreased with concentration of IGF-I, and increased after stimulation with phytohemagglutinin and interleukin-2 (IL-2). The
expression of IGF-I receptor mRNA corresponded to the intensity of «IR3 bindings. In immunologically functional analysis,
IGF-I built up *H-Thymidine incorporation and IgG production of human lymphocytes, and IGF-I produced the expression of
IL-2 receptor « -chain on CD4" cells. In contrast, IGF-I showed an adverse effect on natural killer cell activity. IGF-I also
stimulated H,0, production of neutrophils, but did not enhance phagocytosis. This study suggested that IGF-I receptors,
shown as intensity of «IR3 bindings, exist on all human peripheral blood cells. Because of different expressions of IGF-I
receptors on subpopulations of human lymphocytes and various immunologic functions of IGF-1, the expression of IGF-I on
those cells was suggested to be regulated not only by serum IGF-I levels but by the functional states of those cells.




