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LEZ 5N Tz Laron B/NARET, A GH &
EEAKMLT L3 EOWEL O™, i GH &4
EHH GH SHEEBOBEERML T3 I EMNHEE
AhTwa. LhrLAHERES S L DERI
BI5 GH BEEAOEER, RETHDOEMIH L.
zzC, YA VEEEEACOT GHESES 2R
EL, )7y boB1 548 GH 25 & 4 GH
HEAEAOME, 2t F TOEBRKERNELS I UE
HBEEICHEITS GH BABEAORBIC DV TRETL
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1. % R

1. Zv bizRid 25t
SwhRTA4ARS—FRDLDERVE. FEREL &
RS v b OFERICIE, KE 140-180g D IEFEIR £
ZRELE. wFRO Ty b b 12T L OEE AR
2L ATHBETTHELL. WFhDT vy b F
% 4 B S 1% 6 D ENCTEHEBLET T X D RERIAYIC
EEL, TREBRLVEFEML-OS, EEHEHL,
LFOERICHEL.

1) Iy bONEIC L3 GH BSEROEB OB
£ B1ABLUL, 2, 3SEBIUVIZEDZ v b &
B, MESLIUFLL & bOTLEORIEL M E
shixwEE 1A (n=8), £% 18 (=7, 28
(m=4), 38 =4 oL TIRZFRFHEE 1 DI
FEHTUEEIT .

) BEREB I UHRET v b

ERES v M, 150mM 7 x o ESIEEE (pH4.5)
i 100mg/ml QEETHEMBLICA ML 7PV by
(Sigma Chemical Co., St. Louis, %) 100mg/kg %
BEREPI ST L CHERR L 722, EERRIC I, BERO A
BE L. ML HEREAHRLLE. AL TNY
by USRI, BE5RHB X UEBRERTOMRERIC
TN FAFy 7 2B (z— L2 =#, BER) TR
ERMC L VERERERIELES T BEIZERL
fo. WS v M, BR24EM £ -3 720MAETL D,
KD HDBEE LT

2. E MB35 GH BEEAOFERIKREFELELE
BEEmS s L UER B 1ERRB3F, 1mMES
RRSRWE 76, SAERDLEL0RERMS 4 61, 10 L15ER
% 84, 15p%LA_E308% Kk 8 FEH3sHIi DL THRETL
AR

3. BEEBIINT 2 GH BAEAOKE

1) FTEEDAE

TRENMAEOZHIZ, BELBHERICIETE,

BENEMYE, AEHO EEE- 2 BERE) UT, &
RRCREE 4.5cm DAT, BESH/EEHIL0BUT T,
2FEEL Foo GH S iHlEaE £ lfT L GH IA{E
Sng/ml LTS +sdbor L. BlFe b GH
(human growth hormone, hGH) #iFRFE %2 Z T T
55 D27 (6 ~17RFEH11.15%), hGH fiRE LM
AT AR T LR b D5 (6 ~235, FH14.5
) DL THRETL /2.

z)ﬁ—%—ﬁ@ﬁ

—fEREE, REEREIZL DEELZES

n%%ﬁﬁ$®kaonf wEIZL AL GH
0.32~0.65u/kg/w DRSO EEN I GHFEEEQL
Ve bAYYC, BEOHUE, BER/IEFHILL
OBEIE DWTHRE L. h\GH #5%2% 17 T»a
DIF 5 (9 ~18%, ¥i14.7%) T, HEIT 45X,
46X X /45X, 45X /46X Xr, 45X/47XXX, 46Xi (Yq) &
16TH 7. hGH HE52ZBITwZRL DI 8H
(5 ~18%, TF#912.38%) T, #EIL 46XXp- 241,
45X /47X XX 2§, 45X /46XXr 2 ff], 46XXp/45X 1
#), 45X/46Xi (Yq) 1#ITH>7:.

3) 4 >R AREFERRERE

12 R ARERIERAE, RER 6 » AN LRSS
L, BfEA >R Y v EROLI6H (6 ~225%, ¥
10.38%) o WTHRH L. 2EFfl bbb s NG
A—CEARTETBY, #y 2EPHES &L VAR
4 2R ) vyOEE, 2-RERFONPE L —H—E
DBENE A4 > 2D VIZ &k ZHERGEETH> TV,
— %D A DKERIF0.8~1.1U/kg T
Hotz.

4) BHETE

BUEBETRLE, BERPIBTEOLDEEEREZ

F T B 54 (6 ~238%, FH15.0) DV TRETL
Bre0RRIE, 1ASHEESR, EfL2

ﬁ‘ﬁﬂ%?‘?t:%%ﬁ%kﬁﬁfﬁoxfﬁfﬁot. MR
FEFIT 35~156mg/dl, ~E S o »5.9~8.3g/dl,
BEAS5.1~7.7g/dl TH-7:.

) BIFERF 4

BREFFE ™~ 4 L R IZ L 2BIELT, FERHE
FTL3TEROEMICID>WT, AT FAF T REL
riid GH HEEBEHOHEBIZI DL THRE L.

6) FLIBEEWR THILE

1% 6 »BEROLREETRET, Bho#lkR
BEBF TSN TF—TVEBROIDH T —T VK

kg, BEETEY, BhUOBIRRELERT LT

DI4HRM, FEEBIRE D OHSFHBEEROLbE T—
H# 7 h OEEIEE 10Cal/kg FBEE &\ 2 A

b
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HEREE L o ERIC B LT, BhOEREEEA
pigTohEL GH BFEEHOELERFTL 2.

n. x5 &

1. % GH #&%EH

wiemiE 501 12, “LhGH (EhiEH 1144 Ci/ p g,
New England Nuclear, #[E) 40,000cpm & & UF3E%
BEAOHER R 3:488% hGH (2 v x1=2® g
Wb, BE) lug 2002, V> BESEH G0mM
PO,150mM NaCl, pH7.0) i2T2E% 400ul £ L,
STPCHOEBHETTIRE 5 LO0ARIG S ® ki bz
KAELRISZEILE, 202H50200p] %, LT 5NV
sux b 7774 =L, 4ACOEBREIZT,
FPLC® v 2 7 4 (Pharmacia, Uppsala, X = — 7
+), Superose® 12HR 10/30% 7 2. (Pharmacia), &
g+ (50mM PO,150mM NaCl, NaN;0.25%, pH
7.0) %A\ 0.5ml B O 3E % I L& 538 O RATEE
ElEA— LT IAA AT ¥ —ARCS500 (7 O
A, BE) CREL /. BEIFEER hGH O FETHE
TAE—27 B2 HMEESE GH BEKEREL L
7. MNA - AEREHEN T 2 GH BRSSO EE
ROLWTHSETRLfE® GH B&ER L.

2. FF GH 2846 0RAEB LU GH BEEOR
o 22)

Zv MiFE 4 EEKS 0. 25MERRICINA, N3
THYILI:ObFEY F 4 ¥ — (Ultra-Turrax®, L4
HEERMTE, R THEMRLEL. ZoaEE%2,
12000g T2043r 4 °CizT®RALOL, EHEE2 & 52
100000g T6053 4°Cic THEL LTz, BohiizL y
ME, b A4 > TPR R, HR) AL TES
EEL, EHEEY 2mg/ml 1243 & 512, 10mM
CaCl, 25mM Tris-HCl #E&EW% (pH 7.4) 22 L,
Jy iz oYV—LoEREE L. Iy MFR Y
oYV —L5E GH &4, MK 1501 i ™
hGH 20,000cpm, FERFEBSEEATAREFIIB LT
3FE48% hGH 600ng 2z, RICHEHE® T = bH
5, 10mM CaCl, 25mM Tris-HCI, bovine serum
albumin (fraction V, Sigma Chemical Co.) 0.25%,
PH7.412T, #82400u] & L, 200CI6MFREHRE - 5 LR
BE 2. KIS 25mM EefgS b ) 7 AEEHK
(PHS5.4) 2z TiEL & 720 5> DER %, 1500g,
WA 4 CeTHERLLEDS, EEEBIRELTRY
DUBHEIOMSEE 2 — by 2 F e h vy
F—THEL. v MF: 2oV —s45EGHBE
RERE, SRGECRBEAEES X UIEERESHE
TRENAEHEL, 2OFEDES “-hGH B »
T MRENT 2 EAECEL.

3. EREREVRRES

SROMUEIL, RIOMEEL D 12~150 FF7H» S O
UKL 1EHLDOBPIBREL TRLE. BERHI
Greulich & Pyle OB #EH I L o7, Vo b AV C
7 Y44 4L 77 vt 4k (Nichols Institute
Diagnostics, San Juan Capistrano, CA, 3KE) 2k »
MEL /2.

4. HEErFRALE

Boni-fEE, FHE-FEERETRLL. 28
MOEHDEDOKEIZIL Student-t REZ A7, 1
BomiER/N2 BEICLDREL 2. BERES UUT
OFEFRNEREEDD L LIz

154 #®

1. GH #BagusdH/ s~

1 =-hGH LMiEr 2RKits+¢ FPLC v A 7
LZTHBEEL L EAE T L DS ESEERT. KA N
RV 2—4 (58 No.16), S FE6TKd D —H— &
DRPRREVWE—~7 (£ No.24) BIUSTE
25Kd O = — 74 —{1if (578 No.29) D 3 DD E— 7 H
BOoNT. 1 pg OFEER hGH 2RIERICMZ 3
L, SE No.24 ({BED ¥ — 7 % L. - 0@EIHk
1 hGH OFEETHET A2 E— 212817 3 ReTiEk
% GH BEFEAG L, UToRNE 2177

II. GH #&EBQRERMSF >V ToRE

B 22 IZRT &350, GH BEESEEIIMA LR
MFER 150 ] & TRABEREHECHEMOL . @mHF 50
w1, BEES X0 SLhGH » 523 RIS ICE X
OWE TIEHR GH 2na s, BI2bIZRT L1
JEMERE GH # 1 ug 124D "LLhGH DA MNHEE

molecular waight marker6 7 25Kd
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Fig. 1. Superosel2HR10/30 profile of “I-human
growth hormone (hGH) incubated with 504 1
of human plasma. Q, incubated without
non-radiolabelied hGH ; @, incubated with 1
g of non-radiolabelied hGH.
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1. i = DBaf%

3wy ro@icks2F 70V~ 408
GH #ABE s X UiE GH H&EA0BKRERT. £
BlETRYVIGATO GH B EASEDOE — 7
BED N7, L & b GH HEEHIIE
ML 3EETII4.6% BT v MITEVWEERR L.
vy MF: 7oV —La0EO GH E&RIE, 3:8Cs
WTERT v FOESBRETH- .

2. MEORE

Sy PBLT, BHACEIYVR4ETRT LS mH
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Fig. 2. Factors related with serum GH-binding
protein measurement. (a) Dose-response curve
of serum volume and GH-binding protein, (b)
displcement of bound *I-hGH by non-radiola-
belled hGH and (c) time course of *I-hGH
specific binding during incubation.

i

GHESERIR 2 Pu—B4.8+1.4% L, #
B’ 1H3.0+0.3%, A 3IHBET2.3L0.7% L HEK
EFULZ 0<0.01). £ 70V — L4590 GH &
HRElk, o bo— LB, BB 1B, 3HEEZAE
N11.4+3.0%, 8.0£1.7% (p<0.05; a > ro—n
BrCN - 2 ELER, DITREER), 6.6+3.3% (p<0.01) &
GH BE6EQ L AKDET 2RO (K4). Tibs
HECEh GH BAEALHE 70V — 458 GH
HEERFITLTET I3 &2 605,

3. ANV ANV N UBERROE
AMVTPY P UBRFI Yy hEBLTH, K4
WWRT &1 GH HBEEH2.310.6% B L UFL 7
OV — A5 GH #&885.211.7% &, SHBECHL
HEIETLTW (p<0.01).
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Fig.3. Agerelated changes in rat liver GH-
binding capacity (open column) and levels of
serum GH-binding protein expressed as ™I
hGH specific binding % (closed column).
n. d.; not detected.
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Fig. 4. Effects of starvation and streptozotoci-
n-induced diabetes (DM) on rat liver GH-bind-
ing capacity (open column) and levels of serum
GH-binding protein (closed coloum). **,
p<0.01 v.s. control; *, p<0.05 v.s. control.
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GH #&oMIZIE, FEOLEOHBEFELZED 1L 157 )
7.
V. TEE b sER: GH BEBHN& 2 .
F6z, & MIBLINENC £ 2 MmiE GH BAEH :f_,g. 104 . ' .
OEBERT . BHNO GHEEEEII1.540.6%L af i .
EEETL, 1RARMT2.721.4%, 1AL S5 &E 2o + - :
F3.9+4. 0% L EW L L HITRIMERE R LY. 55 §§ 5 ’ : .L CoT _i_
DAE10EEAM6.3+0.7%, 108 LA LI5S K64+ e . 'i + :
2.5%, 15 LA E30ARM TI26.911.5% & 5L ; v _;
TRIBIERAV_RL Lo, ZOZE DB 0od—— : _
HTIE, SEMED2061 (6.6£1.8%) £/ RIZBIT S % ff ?E E E; % é
EHEAEEE L TRV, 3 § %g P gi f g;
V. #BERCHRT S GH BREEANEH 5 gg-é 553 23
M7 ic&@ERIIRITS GH BAEHOERIC -
WTEYT . REEBIIBY 2 CHBEAEAB LI U220 Fig. 7. Serl'lm GH-binding protein levels in
. . various diseases, i.e. GH deficiency, Turnet
HA$7 A -5 — L ORI DL TRMTO S e T syndrome, diabetes mellitus, chronic renal

failure. Control group is consisted of healthy
children and adults aged aged 5~30 years.

8n
cF ° Horizontal bars show mean value of the each
3 group. *, p<0.01. v.s. control.
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° Rat liver GH binding Eg s51° * .o 0o, . . °
(specific binding %) a § oo o .
Fig.5. Correlation between rat liver GH-bind- 58 . * *
ing capacity and levels of serum GH-binding 0 i 2 a
protein in rats. @,controls; X, starved for 1 Somatomedin-C (U/mi)
day; A, starvedfor3days; B, streptozotocin-
induced diabetic rats. 151
Regression line ; y=0.249x+1.16. Correlation . b o
coefficient, r=0.62 (p<0.01). c®
2o
ot 109
- g°
§ 2 89
av T 3
of sl
c 2 0
5o 3 0 2 4 6 8 10
E% Growth rate (cmly)
Q . . . . e
iﬁ- Fig.8. GH-binding protein levels and clinical
c2 parameters in GH deficient patients. (a)
Relationship between somatomedin-C and
GH-binding protein in GH deficient patients
cord 1 5 10 15< . . <
= < < <15 2 with (®) and without (O) GH replacement
Age (years) therapy. (b) Correlation between growth rate
Fig.6. Age-related change of GH-binding and GH-binding protein in GH deficient
protein levels in human serum. Columns show patients with GH replacement.
mean value and vertical bars show standard Regression line; y=1.02x—0.86. Correlation

deviation of each age group. coefficiency ; r=0.48 (p<0.05).
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1. TEEMEDAE

TEEENAETO GH BE5EH X, GH k58
r6.6+1.8%BLUEEHES 423 1% TR
BED6.6% - 0BEEZRTIOur o7z (M7) E8
wRT e, GHiEE N CE L LT EET D Y
< AYYCL, GH #&EHOHE I, GH &5
b sFEEOHEMEFRERDRP 2. L2 L
GH £5%23Tvw3# T3, GH HBAEH L £HK
ERr oM E0EEBENEs o, ROKRT
!, GH#BEE2ZITwaETIE CHEREEROH
ENEWEREEOBEUVRET T 2EANA SN
%, CH #&BHri—EnERARRshiz»r o7,

2. ¥ —F—fERE

y—F—fERERETIX, GH X 2B RHCR
T3.7+1.6% L, NEBHDO6.6%CLLERI GH #
SEHEEEEAST (p<0.01) (7). L»L GH #&
E@ri35.542.1% T, GH BEEODETRE DR
ok, MIWET LS, BERCBE T 2EFEL L
T, VR IMAYYC, BERBERILS LURRES
HouTiE Lz, wihd GHBEER L OB
FEhizhotz.

3. 4 v RY REEBERA

4 v R ERERNERFRIE TR GH BEERR
4.8+1.6% LEECE» o7 (F7) (p<0.01). E11
WRTEIWw, aybuo—ADEEE LTS LaNE

¥ ]
3P
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oo 10
of

E.n

B2 57
a9

52 ol
2 101
£ b
)

B

& 51
£

3

o ]
¢ O 5¢<

<0.5 <2 <5
History of the GH replacement
therapy (years)
Fig.9. Effect of duration of the GH replace-
ment therapy on GH-binding protein and
growth rate. Columns show mean value; bars

show standard deviation.

Zuat > HbAle, GH OFRDERELTY R baAY
»CxEbHHJ GH HEEADOBEKE D THRETL
72938, wihbHEEER a7z,

4. BHEETe

BUEErRLBIRTIE, GH BEEHIXL.720.7% L
HEEAETLTWS (®7) (p<0.01). £72V < b2
Y2 C10.79~1.26U/ml ¢, GH B&EH L O
BRIEEDr 7.

5. BUEMR

12w T 2k &, BERKRBE T, AP
CBTABEEARHEORERLEZ T ITAFUTA
FOEEFITL T GH BEEQ0EHER o0z,

6) FLIBHEE THIME

MI13RT 2k &, AIREETRE CERBRE:
BolBRIEBVT, BRLEIREEOHBREDFRE
RREORELRBLL-FEORE & & b GH &4

-
o

-

°

GH binding protein
(specific binding %)
o
L ]

[ )

@

GH-binding protein
(specitic binding %)
<
]

GH binding protein
(specific binding %)

-]
e0

3 4 5 6 7

Growth rate (cm/y)

Fig. 10. GH-binding protein and clinical param-
eters in Turner syndrome. Relation between
GH-binding protein levels and (a) somatmedi-
n-C, (b) bone age/chronological age ratio, (¢)
growth rate, is shown. @, patient with GH
therapy ; O, patient without GH therpy.
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BEEOLRERED .

% =

GH 2K, MG, U > 3R™, sy
FHEP 2 BB LTWwS. —FE it
GH tRENCHESTIEABNEELYY, 208
EQiE, T8 60~65Kd DEBEAMES B L 005
FE 100K OEHEMMEEHDO 2 BENEET 2 2 L4
FENTWE?. £ MBI ABEMMED GH H#&8E
HEHF GH ZFESFOMBAHRI B EAE 2

-
o
14

GH binding protein
{speclific binding %)
i
2
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GH binding protein
(specific binding %)
o
L ]

]

Somatomedin-C (U/ml)

Fig.11. Correlation between GH-binding protein
and glycohemo-globin (HbA)) (a), somatomed-
in-C (b) in diabetic patient recieved insulin
therapy.
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Fig.12. Serial changes in the hepaplastin test
values (O) and GH-binding protein levels (@)
in a patient with fulminant hepatitis. The
patient died on day 29.

u—-rHEERAOLHELI VR - t0BEn s A
RO E Rk b BLURRT GH BA%D cDNA
Bro—=r73n, RRGHBESEHDT 3 /&%
WTO7 3 /BESIE cDNA kD FHanz 73 /
BRECHIDS—F L 72, 27 GH BEKDEE L £ 1 5
fLTw3 Laron BUNAJET, BEMEOmMT GH &
EEASKML T3 L DH|E LD meh GH &
EEAVES GH ZRBOBE*RM L T2 2k
BHEESN T3, —FERE GH £4F5i, 2
RB L UENEE, £BNEEI DL TEbhoTw
T, ZOEBEE L CESDY GH BE4EAl, ©A
WERECBOWTRS FRY 2a—AD T GFLBHEEN
Bl BELEO I L, F7: GH L O EMMEE &
BREEERSTADUEH T LR T &ML -
TRAZ LBHFIZ vy —H— L BN T L 5 TEE
BHVBFRMEODLEFEREFHEIL T WM,
NOOBHLY, KFETRES GH S8k L s -
FELHEDOH L, BEANE CHBEEEHIC VTR
L.

GH &k : GH BEEQOEHIZDWT, KL
Tt GH JEEEMCH GH RREORY % 5174
BORES L UBERT S v M ERORF L, B51C
AT e GH Z2EEBIVEESERLOMICEE
DOHEBERMAFEMSEY s, Ty NI B 3 GH 2%
e GH $E&EAD, GH REHOEHIZD W T,
FTTUMELIEET 2 L H{ESNTHBED, Zhsp
B, Mo GH #&E/2, TE% GH Erigs

6 r6.8
5 —
s® r66 £
8241 z
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5§ 2 3
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L
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Fig. 13. Changes in body weight (O) and GH-
binding protein levels (@) during clinical
course of a 1.5 year-old boy with intractable
diarrhea. From the day —14 to day 0, the
patient was free from intravenous hyperalim-
entation (IVH) and his caloric intake was as
low as 50 Cal/cay. Three days after IVH,
the caloric intake was increased to 530 Cal/
cay.
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Abstract

Two growth hormone (GH)-binding proteins have been identified in human serum and a high-
affinity binding protein is thought to be derived from tissue GH receptor. This report aimed to assess
whether the GH-binding protein level reflects tissue GH receptor and how it alters in physiological
and pathological states in man. To analyze the relationship between tissue GH receptor and GH
receptor and GH-binding protein, age-related changes and alteration during starvation, as well as in
streptozotocin-induced diabetes were examined in rats. The serum GH-binding protein was also mea-
sured in human cord blood and healthy children of various ages, patients with GH deficiency and
Turner's syndrome with or without GH therapy, patients with insulin dependent diabetes, chronic
renal failure, fulminant hepatitis and malnutrition. The GH-binding protein was assayed with the gel-
filtration method. GH receptor binding was evaluated using microsomal fraction of liver. Starvation
and diabetes both reduced GH binding to the receptor and serum GH-binding protein in rat. The
receptor and the GH-binding protein had significant correlation. Rat GH-binding protein increased
with age and was parallel to the rise in the liver GH receptor. Similarly in humans, the low level of
the GH-binding protein in cord blood rose rapidly with age and reached to the adult level by 5 years
of age. GH deficient patients had comparable levels of GH-binding protein to those in normal con-
trols irrespective of GH treatment. There was a significant correlation between GH-binding protein
and growth rate, but not with somatomedin-C, in the patients with GH replacement. In patients with
Turner's syndrome, GH-binding protein was significantly reduced, which was restored by GH. GH-
binding protein was also decreased in patients with insulin dependent diabetes mellitus, chronic renal
failure, fulminant hepatitis and malnutrition, suggesting that liver GH receptors may also be sup-
pressed in these disorders. Thus, the measurement of serum GH-binding protein enables changes in
tissue GH receptors in various clinical disorders to be evaluated.



