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Radioimmunoassay of Luteinizing Hormone Releasing Hormone in Human Plasma
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oIz

1971 4¢ luteinizing hormone releasing hormone
(LH-RH) »EpEE&RK S, (pyro) Glu-His-Trp-
Ser-Tyr-Gly-Leu-Arg-Pro-Gly-HNz2 T 2 E A58
LM ENIV, ZoA/K LH-RH W,
- T AR R R B OIR B A BE B SE, 2
Wiz b NSRRI RS, TREWIFE ED bh
T3,

—7%5, A&k o LH-RH #EEHIE 2, $E3k
fii & © bioassay? RAL LN TV A, RRE L
BEDEL, HELEMET, BERIEHIZIZE K O/
BEA R LTz, 19734F Arimura 5%, Keye 59,
Jeffcoate 5%, Kerdelhue &9 (% & 5% LH-RH »
K BEA 2 ERI L, radioimmunoassay (RIA) {Z
&% LH-RH oJlEZAIREL L, FFIZBNTH
1974 £k, ZED FEEN RIA i2XY im-
munoreactive-LH-RH (IR-LH-RH) Z#flE L, 4
FREHOBREICONWTHREL TV 3.

#EEH O b LH-RH S 2 /ER L, fifh o IR-
LH-RH # £ 3 % RIA system D% 2R,
R, EELRR X CBENTIENE O,

* BERRFEFRE=ZAH

2 SS4E3H1TH

B I SSESA2A

BURIEERA | BEURKFTHFEET 36-1 (B 683)

RECRZFEFRE 3 IR
AR B OR

RRETEEE COLE FREBRY RRBIE,
Sheehan JEBHE, FMASTWRELEICBIT S

AKigfif IR-LH-RH 53358 28R L7 D T
HT 5.

RBRHH

&7 LH-RH K TRH (ZH;IE Y v, LH-
RH ZFHEAIRAEKLL Y, FOY-007 (gabexate
mesilate) [3/NBFIEG X W Bk sz, EilA 121
i The radiochemical centre (5 mCi/ml) $i%,
benzidine dihydrochloride (I Sigma ##%,
chloramine-T (I3 b3 1 1%, Sephadex
G-25 % Pharmacia ##l%, FMmE71r7 I ~
(BSA) i35 — bR E Zh ZTh AWz,

RRAE

1. LH-RH-bis-diazotized-benzidine-BSA (LH-
RH-BDB-BSA) conjugate {E#i

Benzidine dihydrochloride 0.23 g # 0.2 N ¥
45 ml IZEMEL, Zhic 5ml OFKEKICHER
L7z 0.175g OFffEF b Y v A &M%, 60 43K
B THRABLEALRESE, BDB 2L 7.
30 m/ ®» BDB % 10 m/ ©0.16 M borate, 0.15 M
NaCl buffer (pH 9) T### L7 LH-RH 10 mg &
BSA 100 mg iZfnz, 0°C TR Lis 120 4

Key words: radioimmunoassay, luteinizing hormone
releasing hormone, puberty.
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MRS S ETc. ZORIEME A 4 > 72&#Kicst L
T3 HRE, X562 0.15M NaCl 3L T 24 ¥
M, W¥hd 4°C THEN L LH-RH-BDB-BSA
conjugate 15 7-.

2. # LH-RH i DERK

LH-RH-BDB-BSA conjugate 1.0m/ & Freund’s
complete adjuvant 1.0 m/ #{E U, 1~2 @REIC
K& foot pads IZHFH L, 3 # A#%Iizii LH-RH
kxR,

3. LH-RH Q#fi#H L UHH

125.L H-RH {1 Greenwood & Hunter i
FHEIZHEL, chloramine-T ¥ TIER L7z, BIH
1251 0.5 mCi ¢ LH-RH 5 gg # chloramine-T
25 pg T 20 /UG =&, 121 # LH-RH 4%
# L7z, 125I-LH-RH 0¥5#lizi3 Sephadex G-25
medium column (1x20 cm) % vy, 0.5% BSA,
0.01 M phosphate, 0.15 M NacCl buffer (pH 7.5)
THEHL, 1.0m/ Fo5 @R L.

4. LH-RH free 3% D{ERR

BARERTE SR R ML 1.0 m/ 2 activat-
ed charcoal (Noroit A) 30 mg #hn%, 24 K=
1R THt#P L7t 12,000 rpm T 30 HfEEL, k
BERML.. ZOBREZHEERIERL%, ®
i@ L7z LH-RH free i & L7z,

5. m#E LH-RH DO

g 6 ml %, HEPULH~NY @A LTHE
BB L, Ebic FOY-0070.02M L k<R
L, 4°C OERT Tz Rt L7c, M 3 m/
i 10m! ORERERME 2 & 7 — VM E X R,
WL L EBE N 7 2RBREICB L, BRTHE
ER Sz, WIERE 0.5 ml 0 0.5% BSA, 0.01 M
phosphate, 0.15 M NaCl buffer (pH 7.5) iZ TR
L, 20 0.1 m/ ZREICHEL 7.

6. BEAHIE

77 AF v 7 REBRE (1580 mm) Iz, BRI
(3 pg/tube 7> 1,000 pg/tube) 3 X U8 LH-RH free
MY 0.1 ml 72 idfkk 0.1 ml 2ZzhZh
Mz, RIZEIEBREIZ 0.19 gelatin, 0.01 M phos-
phate, 0.15 M NacCl buffer (pH 7.5) TR L7-H
LH-RH $ifk (RHHFREE 25,000 %) 0.1 m/ 35 X

17 % 10 & (1980)

O 135[-LH-RH 0.1 m/ (10,000 cpm/tube H4) % hn
zlz. EXBREOWRESY 09 m/ IZFHRL, 4°C,
24 FEEIRE %, [F buffer T 20 fHICHIIR L 72 Hi R
& r-globulin UMK 0.1m/ iz, S56iC
4°C, 24 ReRiH %, 3,000 rpm (2T 30 4yfEE
L, free form (F) & bound form (B) {2438 L7~.
B mltiite% well-type-p-scintillation counter
THEL, ¥V b TE2BIV oK
(B/T) »6#%Y% ¥ 5 IR-LH-RH & (pg/tube) # 5
ML, zh# 167 %L T Lo i IR-LH-
RH REE (pg/ml) ZRD7e.

7. BEREDRE

AFa—FTrhtFRbEANE.

xt ®

MHRF MK FEERE =R OENM, HER
HREERA T B (22~27 %), o SRk
BIUABEERE D 5 HEKRIERS X OERRERT
R b ER GRS & 2H Lo/ hR236) (6~105% T,
R E B BEAETO S F, 11~13 5%
T Tanner II BE D Z ki@ & B 7z BRBIGIH 0
18 f), FFRMETEAZ OLIE 22 f, FRMEF
WP FEIE, 5 RMEL EIE, Sheehan JEMRRE, HBAMR
B XU ABIFE RN 1 7, cretinism 2 ], Base-
dow % 8 Bl 67 HIT, R T 3IPRN % &
ATZ.

DA | |

1. 125L.LH-RH 8

B3R o ¥ T 745 - 125I-LH-RH % Sepha-
dex G-25 medium column T4 A JE@EL, X-11Z
7 Liztn { &t radioactivity #487-. Frac-
tion (Fr) Alict LH-RH #$ifk L ¢ immunoreac-
tivity %% &, BAIOEIIE LORKEEER
OF, % 1 ogickEAELEY, PI-LH-RH L
Zx bz, Fr 20 ¢ immunoreactivity 35 3, B
{, Z D4y immunoreactivity % 100% &3
i Fr7 it 0%, Fr 14 | 30%, Fr 16 % 86%,
Fr 24 1% 93% T, LABOEBRICIX Fr 19~86
SE% PI-LH-RH L L, 4°C gLy, 1 4
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HEMERRRETH - 7.

2. HFEORRYE

$t LH-RH ik & 4-ffi LH-RH analogues & o
IR X R %R Table-1 IR L72as, B D
NERIMEED LI o7, Z O TRH, hTSH,
hLH, hFSH, hProlactin 33 X 18 hGH } o734
13 0.05% LLFTH -7z,

3. RAER

LH-RH free fifff % #hn L7zARZ AR E, N
L7z W ERER AR & el L T Fig. 2 1T’k L7z, LH-
RH free it Mz & v, LH-RH BRI &
DORE RS EEMEE ML TR Y, AL T

relative
immunoreactivity

100 Fr. 7 0%
Fr.14 30%
Fr.16 8%
Fr.20 100%
Fr.24 93%

radioactivity X 10% cpm/m/

5 l‘O IIS 3:) 2‘5 “0
fraction number (m/)

Fig. 1 Result of purification of 125I-LH-RH on 1 x20

cm column of Sephadex G-25, using 0.5%

BSA, 0.01 M phosphate and 0.15 M NaCl

buffer (pH 7.5)

LH-RH free Mg iinL, EHEMBRE R L7z,
J4FE 0 L 3 pg/tube » B/T HIZHEE (p<0.05)
EERODRZLICXY, REORNRHE 3 pe/
tube Z157z.

4. [ERER

e R NMREMLEIC, 7.9 pg/ml 228 62.8 pg/
m/ » LH-RH Z#@EmL, H#fiEL, RIS
iz IR-LH-RH fE L, L7z LH-RH &L}
#% L Table 2 TR L7z, BIRERIT 70~110%, 35
90+23% T -7z

5. BBk

Intra-assay DA BRI (N=4) i IR-LH-RH
£ 2318 pg/ml, 30 pg/ml 33 X 41 pg/ml DE, Zh
Zzh 14%, 13% B XU 12% 287/, F7z, inter-
assay DZEENMRE (N=3) (T IR-LH-RH 3B 23
32 pg/ml OB 16% T -7z.

{ : LH—RH+LH—RH free plasma (M::SD)

BT (%)

§ : LH—RH+buffer (M:SD)

1 ! L 1 [ |
5 10 50 100 1,000

LH=RH (pg/tube)
Fig. 2 Standard curve with extract of LH-RH-free
human plasma or with buffer.

Table 1 Cross reactivity of various compounds with anti-LH-RH serum

LH-RH Analogues

9% Cross Reactivity

pGlu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NHz (LH-RH) 100.00
pGlu-Phe-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH2 2.63
pGlu-His-Trp-Ala-Tyr-Gly-Leu-Arg-Pro-Gly-NHz 0.50
pGlu-His-Trp-Ser-Tyr-Cly-Ile-Arg-Pro-Gly-NH: 0.50
pGlu-His-Trp-Ser-Tyr-Gly-Val-Arg-Pro-Gly-NH2 3.45
pGlu-His-Trp-Ser-Tyr-Gly-Leu-Lys-Pro-Gly-NHz 0.02
pGlu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-NH-CH3 0.03
pGlu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-NH-CH2-CH3 <0.02
pGlu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-NH-(CHz)2-CH3 <0.02
pGlu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-N-CHz-CH3 <0.02
~CH:-CH3
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Table 2 Recoveries of added synthetic LH-RH after
extraction from pooled human plasma

LH-RL IR-LH-RH Recovery
added N recovered

(pg/ml) (pg/ml) (%)
7.9 3 8.74+1.4 110+16
15.8 3 16.0+3.3 101421
31.6 3 24.3+4.1 77+17
63.2 3 43.940.5 70+ 1

Table 3 Clinical and experimental data for the 4
normal male adults and the 3 normal female
adults during the follicular phase of the
menstrual cycle.

Patient Age Sex IR-LH-RH
No. (yr) (pg/ml)
N1 22 F ND
N2 22 M 35.0
N3 22 M 30.4
N4 23 F 20.0
NS 23 M 46.4
N6 27 F ND
N7 27 M 3.5

6. e IR-LH-RH 0 iBi5E Kk

fus IR-LH-RH fiix, EERA 7 # (22~27
) » ND~46.4 pg/ml, ¥ 19.34+17.3 pg/ml
(ND (% 0 pg/m/ & UL TEHE L72) Tt~ (Table 3),
11~13 B0 BEH M O/NIR 18 #iliz ND~36.8
pg/ml, .35 12.24+11.2 pg/ml T (Table 4), {5 K
AN _EFEEOHMEZ R L. (Fig. 3). Zh
Xt L 6~10 oo BERRTO /MR 5 #lid ND~
5.1 pg/ml, 35 1.64-2.1 pg/ml D & 2372 {EfET
» -7z (p<0.05).

REFME T RMAME Z OV L IE 22 7] (8~28 5%) L
rh IR-LH-RH ffiiZ ND~52.8 pg/m/, 315 11.04+
14.3 pg/ml &, EEBRANCHREHEOMHEHRN (P=
0.1) #3287z (Table 5).

KR EEYERAE (D1) X 60 pg/m! DEER
RL, fRHELELE (D7), Sheehan JEMEEE (D 13)
PBIUHRARSERRE (D 14) %, Wi ND o
{EMETH Y, Basedow 55 8 4 (D 4, 5, 6, 8,9, 11,
12, 15) X 4.0~69.6 pg/ml, S&.# 21.44-22.0 pg/ml/
¢, cretinism 2 ] (D 2,3) X, A EFh 400 B

17 % 10 £ (1980)

Table 4 Clinical and experimental data for the 23
normal variant small children. Basal LH and
FSH levels and their peak levels after LH-RH
(200 pg, i.v.) injection were evaluated by a
radioimmunoassay.

LH (mIU/ FSH (mIU/ IR-
Patient Age Sex m/) m/) LH-
No. (yn) RH
basal max. basal max. pg/m/
Cl1 6 F ND
C2 9 F ND
C3 10 F 6 7 ND
C4 10 M 4 28 9 22 3.0
CS5 10 M 5.1
CcCé6 11 F 9.0
Cc7 11 F 7.1
C38 11 F 7 3 5.8
C9 11 M ND
Ci10 11 M 4 5 6.0
Cl1 11 M 6 54 15 17 104
C12 11 M 7 74 6 15 5.1
Ci13 12 F 9 8 6.0
Cl4 12 F 17 11 33.0
Cl15 12 F 14 5 36.8
Cl6 12 M 10 78 12 18 6.6
C17 12 M 6 38 13 85 7.0
Cl18 12 M 5 54 9 13 ND
C19 12 M 9 62 12 22 29.5
C20 13 M 20.5
C21 13 M 9 6 6.5
C22 13 M 8 69 2 10 4.2
C23 13 M 9 52 10 18 26.4
100 —
0 °
b o
o o 2
E 10— o
I " S .
1] o 38
. ° .
o
ND [ ] e ®© O O ° L[]
—r 1t
6 9 10 11 12 13 22 23 24 25 26 27

Chronological Age (years)

Fig. 3 The correlation between plasma IR-LH-RH
and chronological age in normal-variant small
children, normal adult males and normal
adult females during the follicular phase of the
menstrual cycle (male: O, female: @).
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Table 5 Clinical and experimental data for the 22
indiopathic pituitary dwarfs. Basal LH and
FSH levels and their peak levels after LH-RH
(200 pg, i.v.) injection were evaluated by a
radioimmunoassay. Isolated GH deficiency :*

1303

L0 13.6 pg/mi, #8455 (D 10) 1% 21.6 pg/ml T
3 -7z (Table 6).

INNREFEEEE), FRET EER O LIE
Basedow JE% iz 81 % i IR-LH-RH & & i

LH (mIU/ FSH (mIU/ IR- LH RS, FHRRE 1+0.496 o Hkay By i
Patient Age Sex m/) ml) LH- e g
No. (yr) RH Bi% 7R L7z (Fig. 4).
basal max. basal max. pg/m/
Pl 8 F 6 9 10 16 ND = ®
P2 9 M 2 8 3 10 ND
P3 10 F 11 24 10 19 52 1973 468 £ v, LH-RH % polyvinylpyrroli-
P4 11 M 9 22 5 13 2.8 done?, human albumin!®, BSA4,5.9,10,11,12) 4 .
*
MR e N NB | MASE conjugate HHURE LT, Sifnicis
P 7* 12 F 10 46 8 22 150
P8 13 F 18 195 9 21 43 10
P9 13 M 4 63 6 8 ND a
PIO* 14 F 14 120 9 31 120 ] o, \
PIl 16 M 12 39 5 9 37 o B0 .
PI2 17 M Il 12 5 7 103 g :
PI3 17 M 6 7 7 1115 z | S
P14 18 M ND 5 3 5 ND 3] 9o v mile female
PI5 18 M 3 6 5 9 51 I "R A B o
P16 18 M 13 26 2 9 145 . o :‘*_:':“9":"' ‘e s
P17* 19 F 23 120 14 42 256 PL0.005
PI8 21 M 17 38 12 30 ND e I T R
PI9 22 M 14 9 17 23 4l6 - Kt po N
P20 22 M 10 23 13 18 52.8 basal LH (mlU/mi)
el 25 M i 66 2l a8 354 Fig. 4 The correlation between plasma IR-LH-RH
P22 28 M 8 11 11 14 7.9 and plasma LH.
Table 6 Clinical and experimental data for the 15 patients with various diseases. Basal LH and FSH levels
and their peak levels after LH-RH (200 gg, i.v.) injection were evaluated by a radioimmunoassay.
Blood samples from mature females were obtained during the follicular phase of the menstrual cycle
I e
D1 10 F 16 230 12 24 60.0 pubertas precox
D2 16 F 210 480 13 87 40.0 cretinism
D3 18 F 13 70 13 20 13.6 cretinism
D 4 23 F 9 114 12 27 11.5 Basedow’s disease
D5 25 F 5.1 Basedow’s ,,
D6 28 F 4.0 Basedow’s ,,
D7 31 F 27 81 23 33 ND hirsutism
D 8 38 F 38.4 Basedow’s disease
D9 42 F 40 260 13 26 68.6 Basedow’s ,,
D10 46 F 21.6 Hashimoto’s
D11 47 F 5.1 Basedow’s disease
D12 49 M 28 342 13 18 6.0 Basedow’s ,,
D13 50 F 2 11 3 11 ND Sheehan’s
D14 60 M ND diabetes mellitus
D15 69 F 70 282 94 145 31.2 Basedow’s disease
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L, LH-RH iZ&Rik k2 EMNL, LH-RH
DOREHBFHE RIA system HS#iEE T W 3.
% 21x LH-RH-BDB-BSA ##{fiL LT, K&
IhE L TER L 7o Hitk % vy, LH-RH 0XKif
B 2 Rt A fE/ RIA DR RAlc.

Abhi-Fifkiz LH-RH 28 BRICHEE L, £
# LH-RH #%#E{k% 3 U TRH, hLH, hFSH %
DHRNVE VL OGRIEFHERERIZE AL ERBD L
¥, LH-RH 23 L THD T R RESE VA
i (Table 1),

LH-RH i Greenwood & Hunter /75119 %
LT 125 ¢4Ea#E L, Sephadex G-25 column Tk
# 7. Gammaspectrogram (Z{% —-> " it H
E—2s B3G50, Hoov—7 2RI 7S
LH-RH #ifk# b B { KA L7z (Fig. ). AR5
TIIAFHERB XU AEOWRE CHMETE 5 Fr
19~21 o4 E % A7z, 1PI-LH-RH (3G FTRTE
CEY 1 X ABRETH -7, AR
S HIEHMED R EIHRIN.

KigfiH o> LH-RH REEDREICH Y, RIA
RICRAET M OIE e R L BNV T2 70,
charcoal 4L L7z LH-RH free ity s, &
HERBIC RN L7z, Arimura 53 13 fi8f 4.0 m/ iz
500 mg o activated charcoal #jjix +1i¥, LH-RH
FRFEINIT 9% BESND L BELT WS,
Saito 59 fu#fE 10 m/ |2 activated charcoal 50 mg
ERMLT, FEROBIRREZRLTWS. FHD
% Saito SYDHIHBICHE L THRIEL72FIZE D, 1T
¥ LH-RH &l 2ERLBLEX
5.
it i LH-RH JREE (3RERHICIE T 3 % 25,
Z OREE AR O SR 37°C, pH 7.0 Tt
KT, time dependency Z/= LT Y D, HEH 5
fEEEFE 15 £ D enzyme system 233 H. L T 3 A[fE
M. Keye HVIRMAZEHITKSG L, 4°C
THLESEEL, i 14 BURNICRIET 5 $T,
M % [ assay ICHWT WA, LaL, @i
Rif#%ESIC LH-RH 2 i L 36919, gfbg
7L, buffer icEMNLTRES NS, M S
LH-RH %+ 5%, 3EEU LD %

17 % 10 5 (1980)

—vERNE, 80% ML EMVEEIRHEKS EF
bha. FEHELIDHEEBEA Y ) — & 336
AV, T3 90% DEILEREH /- (Table 2).

Z RIA system O EFE/ViH &L 3 pg/tube T,
ERORE LR 1 pg/tube LT3 71319, 2 pg/
tube®, 3 pg/tube?, 10 pg/tubell), 20 pg/tube®, 50
pg/tube®:® iz N FFWHRL D B RE LB X
5 7z. LH-RH RIA system D[R]— assay N T
DOFHMEZ, Saito 59 6.4%, FERD 6%, KA
51D 6.8—12.9%, E# 13% ThHY, assay [
COFHMIT Saito 59 9.6%, K& HD 2.3~9%
EHD 16% THY, FHHDO D RIA system (3,
BHEICOWTAR S I T 2R EMIVRR
hic.

A FickiF 20 IR-LH-RH fEi3,
v 7z assay system (2 X W Rz by, FEHE LD IR-
LH-RH f&i3# 19.3+17.3 pg/m/ G, Keye 59
® 67.94+12.3 pg/ml X v (KT, Saito 59 D 20
pg/ml PLIF, K45 10 pg/ml LUF, #iff 512
» 1.734+0.47 pg/ml IZL_RBETH o7, TDZ
L3, A& RIA system R RHEIZEST O RIE
Sh7eFEFBELTNDS.

RR#E AICI 1T B ifip IR-LH-RH fEid, BRA
BFLiz & A ERBRRESD 7225, mideycle &
B N4 5010 %, &l T, MREREA
B LOESHZRATIE, M IR-LH-RH fEi3E
fExRT HONE O, N TR KES 10 %
SRTHEAFEShTWS., A% T, 6~10
B BEHHNEICE T 5MF IR-LH-RH {&iX
1.6-£2.1 pg/ml, 11~13 ZOBFEMFH O /IR X
1224112 pg/ml THY, 11 FkEEL L THY
7. LH-RH 2D EMAR N2 FEH I L
7z (Fig. 3). = » LH-RH 434, BEIC#FRICK
DR ENTHRZEERHIM O gonadotropin 434
e L I — LT v, gt
IR-LH-RH )% i21%, LH & Rk ICBFHERIL
f% pulsatile pattern D H)2 BNFHE N TERY,
EH OO BEYOHO/NER X URRAICK T 21
rh IR-LH-RH {E73, 4 assay ZDZEHNRE 13~
16% 2L 225 3E0 &2 R LEELHAE
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T5.

i IR-LH-RH f#i polycystic ovary!V, Tur-
ner SERRED B X OHE MR TIX & fE,
Frohlich fEf&#E0 TIREIEZ R 3R ES LT
W5, ARBFETIE, FERMET RSN 0L iEFI122
1231 2 M IR-LH-RH (3 ERfEO IR &7 3 2
&, O ONTRP R A LRI | Bl R fE,
5% TS X O Sheehan JEMREA 1 i3 (KA
ThdZLr@RE L.

i LH JER%(E & fu LH-RH A#iE M3 1E 0
I #7549, BEIC Malacara 52 % 0 #i4:
INTWBD, EH O LA assay system (X ) [A]
omR+H <y (Fig. 4, Kiyfms IR-LH-
RH %, THEAMIRMS LH-RH $E L3475
g0y S h, i IR-LH-RH oflEi, Sk
T IR R OBERE 7 S ONTIR B A B O fig
MCH R ETHDLEZS.

F & OB

1. &7% LH-RH % BDB-BSA L #:4 L 7z con-
jugate THE % g LIERK L7-#t LH-RH $ifk%
BT, bt hR#ff LH-RH immunoreactivity
(IR-LH-RH) % #ll%E L7-.

2. $i LH-RH $if&ix LH-RH » RIS
L, hUkHiEE 3 pg/tube T, [AlIN R ITE Y
90%, [Rl-- assay NOEBHREUTI-H 13%, assay
W OEBHFLL V- 16% TH-Tc.

3. AL THIE L7z IR-LH-RH ffid, fd
WA T H1 (22~27 5%, pkida NiZIPRa) <k
JELLF (ND)~46.4 pg/ml, (19.34+17.3 pg/m/; -
¥l +£8D), 6~10 5% o JBA&RW A o /R S f] T
ND~S5.1 pg/m/ (1.6+2.1 pg/ml), 11~13 % » A
F W0 o/ 18 451 ND~36.8 pg/m/ (12.24+
11.2 pg/ml), ¥R T HEEME 2 OV L i 22 1] (8~
28 %) T ND~52.8 pg/m/ (11.0+14.3 pg/ml). &
FEVEEFRI R RIE LT (10 %) (3 60.0 pg/ml, #5
ML BT 31 5%) ¥ X Sheehan fiE {5 it
(50F) 123tz ND #57-.

4. Kt IR-LH-RH oz, LH-RH 4y
WEEZMD ) A CHERERYA L, BUKTH-

T IREA-MEIR R OBRE 75 5 N FRREA B i IIC
FRsH#ETH 5.

FRasichicy, HREEZ VRO EERFEY
P IR A, AR ARBURICEER B L £ L L LS,
HBLE L BB & WSO R, KE—EEBETC O
SRR L £

ARER O FESIBE H AN WS, BIIKEs
L Ot The Second Asia Oceania Congress of Nuclear
Medicine {2 A TH4E L 7-.

AR O, JEAERREREREERMEC
XotcZ LEMEL, BHLET.
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