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Testosterone Radioimmunoassay and Serum Levels
in Korean Children and Adult Males
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SA%E At AR B Ty gl A 9w (Abrah-
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(Coilins et al., 1972; Auletta et al., 1974; Bardin
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Al s o Fofdtal Fae] gt 44 136
- 2041 3-8 5041 7EA] 5 sle] & 1F e 2 77}
Asletsicl. @ A PejHaor wyy
o] 6279 & AAgete] Ake] Fep Ptk o
] s 73_7&3_} A4 F A4 4AFAE 214 35
39 Beld #A 568 AAdetd Hdsen
138§ F4}7] (Plastipak) & 483l &2 %'J]J"’Ji
(median cubital vein)el Al A& & %, 2eldh ¥ o
0.5ml¥ ¥-Fate] AL&AZA —20°Coll 2l o},
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¥ A e ZlLaq ¢&o) (PAS-GEL) 2 0. IM sodi-
um phosphate buffer2 4] NaCl (Merck, 0. 15M),
merthiolate(Sigma Chem. Co., 0, 25mM), gelatin

(Sigma, 1.0g/D& ’ﬂﬂﬂﬁi‘:}

Free testosterone? & #to] A}-2£% DCCY: charcoal
(Amend Co., Norit A, 6.25g/D) # dextran T-70(Ph-
armacia Fine Chemicals, 0.625g/0)¢ 100mle] 4}
FTYE DEN o FH4L gEo 4°C°l] 2
32, magnetic stirrer® Al & mubA) 7o T g &
e qhgo] Abgaheleh

ATl &4 & 814 scintillation Auid: 2, 5-di-
phenyloxazole (PPO, Sigma, 22. 5g)& 312 toluene
o] & del &4 % 1519 Triton-X-100(New
England Nuclean) & 238 91847 3 48shg
.

EA %) testosterone-S- 1,2,6, 7—3H—testosterone(spec.
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act. 315 mCi/mg, The Radiochemicals, Amersham,
UKDE Aaysted A-4£319 2 steroid hormonesd] =
ZF 4] ¢f 52 Steraloid =+ Sigma & Aol 4] F9 54 .

¥ A 483 T3 A testosterone-3-carboxy
methyloxime-bovine serum albumin(3-CMO-BSA) &
AR Fdote] A& FEH L AA LA F(WHO
$} Dr. Aakvaag(Hormon of Isotoplaboratriet, Aker
sykehus, Norway) o 2 88| 7] Zuto} AL&3}gc). B
Ade] F2 o &3 F8H (WHO 134 &
hormone® &) cross reactiond %' 5-alpha-dihydro-

steroid

testosterone, 14%; 4*-androstenedione, 0.8%; 5-alpha-
androstancdiol, 6%; 4f-androstenediol, 2.1%-¢°}3lt}.
2. Chromatography

A4 EA] testosterone @ A £.9) testosterone®] £
2, A&
layer chromatography(TLC) =+
omatography (LC) & Ab&-3tsich. 20~504Cig| radioli-
gand® Axrtx FEAE 3T°CAHM AzAAF 7
chromatography & ]38t #7] &vle %<l v& AEE
A A A L5l

Paper chromatography+ Heftman(1976)2] el
g 3}0% 2% 50cm2] Whatman No. 1 papert n-heptane/
methanol/Hx0{5:4:1) system-& o]®3ld 5~6A7%
¢t A ANY ez gk AAF WAE FAA
= Actigraph III(Nuclear-Chicago) 2 FAlsts 2 A
AL AASF At o] 0% ethanolZ FZ35ld vt

Thin layer chromatography (TLC) 3= 0. 25mm -7 £
Silica gel(Type G¥ 254, Merck, Darmstadt, Germa-
ny)utg of &3teith. A Bol A testosteroned EEE
918 benzene/ethylacetate(6:1, v/v) system®& o] -&
3o} Shandon S/P Chromatank(30x12x30cm) 4§
AME AAstglct. $AbA testosterone-> TLC scan-
ner (Model PW 4007, Philips) & o] &3t A FHe] &
A% 4% H& -8 (ethanol/diethyl ether, 1:1,
+% 289
Liquid column chromatography+ 5~6g2] LH-20

9] 3t} paper chromatography(PC), thin
liquid column chr-

v/v) & testosterone$

Sephadex{hydroxy-propylated and cross-linked dextran,
Pharmacia, Fine Chemicals) % 7}7t2] elution solv-
ente]l A2l d F 0.9%30cm2 4=
steroid-® diethyl ether2 $&3% N, gasslol]4 =&l
t}& 0.3mle elution solventel %<} columne] A7}
seddh. 2% 29& Iml 4 fraction collector (Red-
iRack, LKB) & W& % 24 peak$ #Askr] 43to
ul L4 testosterone & zZb H-E ol 4 20pl4 & wlef 10
mle] scintillation fluide ¥ o beta-counter(Packard

columnei]

Tri-Carb, Model 2460) & A58 A8,

4. Testosterone2 HiAilHY EH

wdele] HAe A 0.05~0.5ml& wde] 1 nCig
Aztstel A 4% th&  diethyl ether
5ml® steroid hormone$ %3¢l rh. steroid horm-
oned d@4r3= dicthyl ether®& 37~40°C% Sample
Concentrator (Brinkman SC/48S)¢l} A 7] 4ol & S}
A F, & dry extract® 2mle] FA g gAozm X
447 0.5mle %% 35§ (recovery efficiency) ZAHE
o8, 0.5ml% 2702 tubel testosterone 7 o] A}
stgleh. #batel  tubeel 33 Y Q00p3=  £A A(100
nCi/100pD) & Yol T3l FFeol T00WdHA & F
4°Cel 16~244 7 incubationdtol et A -3 Ag
o] o] Foj=x & F4& Fesirl &l 20049
charcoal #Heel & Hrlste & 42 g, 4°CelA
1587 A F 4°Co 4] 587 500gel 4 AR AZ
h, A%d AHeFe 10mle) scintillation fluids} & &
#-3}e] counting vial (Packard)el A1 147} of 4 kA 51
A A beta-counter® WAL 5% &3 3}y ch

2 AF AE GAEdEA A de (Quality
Control, QC) & 9%t v} ¥4 =3te] (Internal Quality
Control, IQC) & A8 3714 & Agdld =, 34
%318 (External Quality Control, EQC)E ¢4 WHO
ol EQCAREE 7 3utel Ay A4 o F&
Ao o &4 v zstald,

radioligand &

2 1

L gaE e £ (RIA)S] B

& ] testosterone?| FE=5 FYaA &Askr] 8

d ARG ZHuE-g 248 A b g
1. g% 7t RIA S40 0|x= 27

1) Antiserum dilution curve; X A& A4
el oF& AAFr #1354 lyophilized anti-testerone-
3-CMO-BSA serum%- IOHH’@‘ PAS-GEL &g o®m
s 4gtel AwAde A 2AEe QA A g
A e A3 4% =60% bindmg)% 1/210,0002 32
vebgieh

2) §He E40 njxt: charcoal2te| HE: I
-84 AgE & 18~24A7 i F At A
e By, 53 FAAE AAS g AgEe
charcoaly] o] Rl & G && AT HtE 28 1
of vt} gl ), wiakF charcoal®] & F7hA7o v

2} optimal dilution factory Z+z48tgrh. % charcoal
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Fig. 1. Effect of charcoal amount on the antibedy

characteristics. Normal assay conditions
except the addition of various amount of
charcoal were followed for a series of initial
bindings and non-specific bindings in tripli-
cate at each dilution of antiserum.

4 ¥ wo] 443wl Bost NSBr} wols] = wied &
Ae oS 2xa g ok o= 2% st
aunz B Agolxe] Afe) 4= assay tubedt 1.25
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Fig. 2. Effect of antiserum amount on the initial
bindings and their replacements by cold sta-
ndards in testosterone RIA. The numbers on
each line represent the factor of final dilut-
ions (x107%) of the antiserum. The numbers
in the parentheses on each line mean the
deviation (95) between the maximal binding
(Bo) and the binding in the presence of 800
pg/tube of cold testosterone.

3) gl 8&:212n 2o 9E : [yophyllizeds 4
9] &4 & PAS-GEL assay buffer2 2 4 ald 4°Cel
Al TAL Y Bt Ard WE TEFHAE A
¥ 73 PASGELS% $lo 542 4dz 4]
71 REF AL A Ao di doAHer &3
d & AHEE AL Ao

@ g o] g TETHY WEE A
A%E 23 28 Vehigieh, B =B AASE 4
s} kel 1/240,0009 4 FA S AL A}
1/210, 0009 & FA2 8l e ey n
FA o <kl TL AL, BFAF oke] AL W)
= 9ug 348 vehlle wid 2EEd Fe o
1 (300~800 pg/tube}ol 4 zta~e elge vehdig
o oolo] Wil AFEe AR AL ALE ¥
E XFEAGY A5 AFE A v vz g
§ FAE Bk & Ao ApLofel Wam mE
& Aol YRy A& F3E AL Ao

2. Tracer’} RIA €40 ojxj=s ©8
1) & xt2] &8 : Paper chromatographys] 2]
g 1,2, 6, 7-H-testosterone2] &7 3} R,3E 0. 25+
0.0lo1 5, %222 3|¢&& 85345 0%0]9l v}, &
A TLCel /% 44 44L& R32 0.56+
0.03eT5i =, 382 89.442.59%0] 3}

4 testosterone® antiserumel 1422 cross reac-
tiong Yo7 = 5 alpha-dihydro-testosterone-& %]
7] fal A4 A5 100 nCi ¥4 718t liquid
column chromatography & A A&k, zt74e) §of =
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Fig. 3. Elution patterns for the seperation of testo-
sterone (Z.)from 5a-dihydrotestosterone (&)
by LH-20 column chromatography. The Ro-
man numerals in the left column represent
the solvent systems as shown in the followings
and the Arabic numerals in the second col-
umn show the mixing ratio of the solvents,
I, II: heptane/benzene/methanocl; III: hepta-
ne/chloroform/methanol; IV to VEisococtane/
benzene/methanol; VII to IX: hexane/benz-
ene/methanol; X: cyclohexane/benzene/meth-
anol; XI: cyclohexane/chloroform/ethanol.
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o 244 7ho} 4 A2l

5~6ge] LH-20% 0.9x3.0cm
2t Aed dg el w

columno] &8jm 7L &z 8247 ¢ AAL
3e 28 3oz veugich §ojul methanol 3 eth-
anol® 5§ ¥4 #ojol B4 ey =a methanols)
g Ad A e el e wel 5-alpha-dihydro-test-
osterones} testosterone?] Fejt wHHA AL ALE
ok, E3l cyclohexane/chloroform /ethanol(15:2:4 1
5) fufsl ulmA A% testosterones] M A FH L v
guigleh. 2 A FE A A £F tracers] ¢l
5-alpha-DHT

solvent system

2 columnod] FE& F

solvent system XI-& Ag8tgvt. =3
9 ¥57 xe AeRddE AR
IXt X& ol Bale] el F 4 et
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2}g paper, LH—ZO(LC) = TLC chromatography 2
AN E TAAY w7t A WAL AFE M
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Fig. 4. Effect of tracer purified by paper, LH-20
column and thin layer chromatography on
dose-response curve. Normal assay conditions
were carried out for a calibration curve in
testosterone RIA using the tracers purified
by paper chromatography (o--0, mn-he-
ptane/methanol/H0; 5/4/1), column  chr-
omatography (e —e, cyclohexane/chloro-
form/ethanol; 15/2/4), thin layer chromato
graphy (x — >, benzene/ethylacetate; 1/1)
and also without any purification(®— ) as
a contral).

%) Column chromatographyA| 2zt B2 £X X7t
ZFuy 0jfls 28 cyclohexane/chloroform/
cthanol(15/2/4, v/v)&vie] g8 £21 FAA4 3
A A fraction(17~18ml¥# )7t pre-peak fraction(13~
16ml %) post-peak fract’on(19~21mli-%)e} &
Aol Aol wAL 3PS g AL 29 52 e
W o=t

A4 A 42 2] Bok 48.30%5, 7% ¥4 Boil 57.08
97, AR & 539 Bo¥ [4.97% % column chromato-
graphy 2 '533F 13 Eo) initial binding Bo% ¥ &
Ag @A, 22 Bosl 300 ped T &2 9ke]
A gk “ll o] B/Tosste] apol s A 8ol 36.3%E
A A4 A (33.5%)0 v A 3318414 2)e] wlEl et
Al s AEe] e ZAe AL Wi AL 3
dabol e

3. 2t=g90| RIA S4001xl= 9

1)2A& MO jonic strength® & %k:ionic strength
2 251477 §1dhe) NaCle] k& 24 & 9 (PAS-
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Fig. 5. Comparison of the effects of tracers obtained
from the fractions of pre-peak and post-peak
during the column chromatography. Normal
assay conditions were carricd out for these
standard curves cxcept the using of the
tracers purified by column chromatography
(0.9cm x 25cm). The solid line with X marks
represents the standard curve using the
tracer from the peak fractions (17~18ml).
The dotted line with the open circles, using
tracers from post-peak(19~2Iml) and the
dotted line with x marks, using tracers
from pre-peak (13~16ml) fractions.
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Fig. 6. Effects of ionic strength on the dose-response PEEr 3 S XL B B o B o T
curve. The ionic strengh of assay huffer solu- 3 .-
tion was increased by adding sodium chloride 01 0510 Q105 10 01 05 10(%)
in PAS-GEL buffer. All the reagents were _B S A PVYP Ficoli
dissolved in each buffer solution and normal Kinds of stercid carrier
assay conditions were performed. The solid
line with the closed circles represent the Fig. 7. Effects of steroid carriers in assay buffer cn
standard ionic strength(0.75.), the dotted the intial binding(B,) and non-specific bind-
line with open circles, ionic strength(l. 154) ing (NSB). Normal assay conditions except
and the dotted line with x marks, 1.4 of the carrier components in assay buffer were
buffer solution. carried out in testosterone RIA. Shaded areas
represent those of mean 4: 1 standard devia-
of ).] = Aol gl e, Hpmel A cko] A @ tion in Bo{upper ﬁgure) and NSB(lower)
T 539 " o %% Yulugich. L3 ionic stre- obtained in the normal assay condition. The
ngthj}, 200 2 ZobElu] EA9] o] TAI] ule] gl abbreviation, BSA, represent a batch of
L ﬂ?j-»] ad’}}_—_ 0.75~0. ()‘uo‘l UH %1 2 _@1_”7 01] sijéiedljcrum albumm and PVP polyvmyl
dl gk < go] b gl Ao sbabsigr
2) RIEZU2| steroid carrier?| Wgk: S:3-4q) AR mel steroid 44 Wg war BSA %
steroid hormonese] FA 2] m & ul-&-& 948 A&} A 213 PVP2 ficollo] A2 7 q) j'i'—i“f'ri‘ﬂ] ul ] =
T gelatine] ul&ex (4°C)ol Al AR5l e 7 go T =AY ARE 512 debyold. 2 mxeq
e m® polyvinylpyrolidin (PVP), bovine serum Hz wkel Aof initial binding-& PVP A fa= o
Tl A g alol+t ficoll] gl Zobeit A ge

albumin(BSA), ficoll 59 steroid carrierS o] £%}o]
FAwe Ao v AL S 248 AR 29 T 29 }- A A00pg/tube i &4 ¢ & 4] 4] 7 28t 3

& 9kt M WG oA G A S olsgn, 223
¥ Zel4 woll wel Po] BSAE sy Ao Al 2] mrrelatmn coefﬁcmm(r) 7] €-7] (slope, m), logit

initial binding(Bo) = | = ¥4l gelatin® carrier® 4} axis?| 3 (intereept, b) oA o) % ol s, e

Sk A (G0%0e via e whe, BSA¥ R 0.1 T AU AT 100pg/tubeEA A A § o] Apo] 2

%ol Al 192 o) non~spcc1ﬁc binding (NSB) &= ¢} A¥AHF =& displacement (d) 9 A b £ 4o 51}
2T 2%n el o 4~ou) Adle AL fL A ficoll ¢ A-83}8 & w7 714 e 21e PAahele}.
@ PVPE A5 ¥ 29 Bor PVP 0.1~0.5%0] 3) pHe 9§ : gxaq pH7L &3 9 26 u 3

Al ZF R ELo uled NSBi: 3~19,1 279}l o}, © G¥E 2AE2] $lekel pHE. 5~8. 0l o] ef 4] T

ficollg A4 A% 0.1~1%77 25 Bosk dlzz  F49 usg J & AsE 27 8E wupu g

Beh Eghz NSBE 3~2%2 dli7] $& NSBAE  mEeld Xolt woh o] $389e) pHol 7,04 7

vhebu gl et 7 A Fe .-1{#%41-% Hel g pH 6.5 =i
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Tabie 1. Efiects of steroid carriers in assay buffer on the dose-response characteristics

Gelatin PVP 0.1% PVP 1% Ficoll 0.1% Ficoll 1%
Total cpm 7110. 60 7052.6 7052.6 6179.6 6479. 6
NSB (%) 2.33 3.26 1.90 3.51 2.73
Bo (%> 51.38 45. 06 49.21 4. 64 57.68
100pg (%) 7.03 5.71 G.58 G. 50 G.34
correlation coefficient (r) —1.00 —1.00 —1.00 —1.00 —1.00
Slope (m) —2.32 —3.00 —2.37 —2.41 —2.27
intercept (b} 3.77 5.04 3.90 3.52 3.30
displacement (d) 44,35 39.35 42.63 48. 05 51.34

* Intercept (b): refers to the point on the logit axis where it is intersected by the regression line. r: cor-
relation coefficient, d: deviation between Bo perentage and the binding percentage in the presence of 400pg

/tube of cold standard.

(o]

pH 800} 4 = &4 9] o] tha ol zZl& 43
ool et
4. Charcoal HEAZIL 2= HE

FA-gHS AGAN F AF5A A (free tracer) &
) 715}7) S1#] charcoal¥ #1-&% # charcoal?] F<1-
Fa A g o] A BA k] FH Aol WAL 4
& A Ay 29 92 B85

Charcoal s & 5 5o 4 ez Ax Bo &
NSB: @A zxstgdth. £3 Bol 104 ool 7
o Agae] 2 @ AfFEAA] FFE Hehd
Rz ol Fele vmA dAu gz TP Al

<7 Q
iy
et Zlew vEbytvl. =3 charcoald ¥ ¥

)

pH 7.0

~ 20 50 100 200 400 800
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Fig. 8. Effect of pH on the dose-response curve in
testosterone RIA. Normal conditions except
the pH of assay buffer were performed. All
the reagents were dissolved in the same
buffer of each pH.
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Binding percent [Bound/Total)

Fig. 9. Effect of charcoal contact time on the effici-
ency of sepcration of bound from free testo-

sterone. After the incubation in the presence
of charcoal at 37°C (solid line with open
circles), or at 0°C(solid line with % marks),
the initial binding tubes and nonspecific
binding tubes(solid lines with closed circles)
were centrifuged at 500g for 10 minutes at
4°C. The dotted line with open circles re
presents the initial bindings which were
obtained from Bo tubes contacting with
pelleted charcoal centrifuged at  500g after
incubating at 4°C for 156 min in the presence
of the suspended charcoal.
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charcoal &

AA32 FAE%c}. @3 YA a7 &
AALA G Fogst A Az Lo
& A 24 et A del vz Aot 24
Ak ol &= @A Fosta .

5 HEE SAHY 5FYYe £y

Aol Adol s 2Ad 249 245 HAxgom
FA F A8 testosterones] E& & 98 | zale)
ATAAE g3 g

1) B& = (Accuracy): &4 ¢ FIAEE 2487
AA3ted 16.11:+6.78 pg/tube?] testosteroneg =]
A& 12.5 pg/tubed] 4 400 pg/tubertA o] cold stan-
dardE o] A o & testosterone?] % &
ARE Z 29 ZASY T AL A Zio] testosterone
& 50pg/tubeel A 400pg/tubestAl 243t 7 S = o5
~104% Apol9] HFH& Hel w4 AT A=
el AFEdAdE AdAes Fdge Aasle 3t
st o}

A A ATl A IT~E0H ]l FAel e 4
EE 2L 79 A5 daAd ge Ues &
%}‘“1 ARE Wz 9]-‘?-7#51’4'"—]?4 18] 3o d}e

AT A5 AAE vzl T 302 g
1:}_

£ AR5 A Aste ubelzle] 2L wwlo| A o
SRl g AR dFLoldgr. BW po
54 s AL A FAE(6~177)0) A
tte]l Bel ZAAE 80%7F WEge Ry 1%
% (%1 Standard deuiation) v} o], 100% 7} 28 =5} v

4%

u =
&4

& : Testosterone WAl g 245 gh3q g3~

Table 2. Replicated analysis of testosterone concen-
tration added to the serum samples

amount added amount recovered recovery %

pg/tube pg/tube
400 411 6/+o5 64 103
200 194.383-10. 65 97
100 104. 3010. 65 104
50 48.20+ 4.17 96
25 22,17+ 3.67 89
12.5 6.791 4.22 54

Absolute amount of cold standard, testosterone, was
added to the sample which had the 16.11+6.78
pg/tube of testosterone. The concentrations in the
samples were determined five times.

2) MY (Precision): 349 AUEE Tas ¢
# 2 =3 (IQC) A5 E 3 24 A (one batch)
26 FHom Yol 244 A WF FL& 3.63+
0.24ng/ml= o] A+E 6.61%8 velygd, Agx
o UYFERe]E e N3 el 2702 1QCA
% 100 tubed 15~20, 43~48, 73~78H % 39 H 4]
FHoZ geol A Aurle o] & FHAU ¢ (wi-
thin assay variation)# &4 7] 7% v o & batchel A
ol FA38te &34 ko] ¥ o] (between assay variation)
5 73 AE 438 mASG

105 5] 2 A8 &4 IQC 14589 2 o)A
TE 13. 444,980 §) 6.59%~22. 44%) )= IQC

o ZE= A AB8 FA o] A5 12,8945, 23(7. 50% ~24. 16
Table 3. Results of external qualnty control in testosterone RIA unit; ng/ml
o T TH_L_ab_Aliesults 7 . Same Method 7
ke This Study
n mean+SD n mean=+SD
i. 37 0.53%0.29 6 0.600. 35 0.34
2. 41 7.52x1.57 9 7.104:0.58 6. 98
3. 46 2.40E0. 34 7 2.5240.34 1.90
4. 46 0.50+0.20 7 0.50£0.24 0.28
b, 49 7.4711.72 12 6.6911.69 5.86
0. 58 2.66:£0. 65 15 2.38+0.55 2.87
7. 53 4.79:4-1. 19 15 4.5320.85 4. 43
8. 63 2.58+0.45 16 2.6010.41 2.75
9. 59 0.5440. 25 17 0.48+0.17 0.25
10 60 4.92+1.18 14 5.2741.08 4.41

In order to compare the results of the same samples, data obtained in the world-wide laboratories were

sent to Chelsea Hospital, UK, and computed,
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Table 4. Results of precision of testosterone RIA using two internal quality control samples

IQC 1 1QC 2
within assay within assay
mean=+S.D. variation C.V.(%) mean+S.D. variation C.V.(%)}
(ng/mi). - (ng/ml)
1. 2.1740.36 16.58 6.642£0.86 12.95
2. 1.960. 44 22.44 6.674:0.50 7.50
3. 2.03+40.31 15.27 5.44%40.93 17.09
4. 2.36:40.31 13. 11 6.80£0.74 10. 88
5. 2.8440.21 7.39 7.01+£0.76 10.70
6. 3.6410.24 6.59 9.30x0. 87 9.35
7. 2.834+0.43 15.19 8.07+1.95 24.16
8. 2.91x0.26 8.93 6.59+1.15 17. 45
9. 2.85+0.39 13.40 6.801+0.70 11.18
10. 2.91:£0. 45 15. 46 7.15%+0.55 7.69
means(ng/ml) 2.6220. 46 13. 44%4.78 7.064:1.02 12.89:+5.23
Between ass(ay )vanation 17.55 14. 46
0

In order to check the assay precision, two kinds of mternal quahty control sarnples were inserted in
duplicates, on three positions in every batch.

22 v wEgate AxE g9 " 19C
1429 237 wolA s 17.55%eAx 2481 II. M ob=D Hoie| HAW s=
14.46% 2. vheb ket

99 AR W eg 243 FFa obE A A4

Table 5. Normal values in the peripheral sera of normal Korean man

Age group Y Dose (ng/ml) - Recovery (/) - Raﬁées
Prepubertal boy 7—8 17 0.23£1.19 81.92+5.98 0.09—0.88
8—9 19 0.160.08 84.9016. 66 0.09—0.31
9—10 20 0.1440.05 79.38+6. 80 0.09—0.55
10—11 20 0.134:0. 06 84.5.:£6. 36 0.09—0.17
11--12 20 0.224:0.14 79.77+4.30 0.10—5.30
12—13 20 0.2220.11 85.83+6.30 0.10—3.53
Subtotal 116 0.19%0.13 0.09—5. 30
15—19 5 7.01+2.2 63.22+25.59 6. 50—9. 55
20—25 20 7.3212.54 71.394:19.50 3.63—12.0
26—30 21 6.2611.95 72.944-12. 42 4.04—9.78
31—35 29 5.9712.05 68.71+11.10 3.80—12.0
36—45 21 6.34+1.60 73.03%13.37 3.14—10.2
46—50 10 5.65641.70 74.76114.83 2.82—5.12
Subtotal 136 6.85+2.05 2.82—15.41

Data are expressed as the means35.D.
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Table 6. Preliminary summary of the values in the peripheral sera of some pathological conditions in Korean

Group man n Values(ng/ml) Group women n Values(ng/ml)
Normal 136 6.8512.05 Normal 35 0.424+0.07
1° infertility 17 6.10%1.79
Sterility 16 3.24+1.26 2° infertility 15 0.600. 16
Kleinfelter syndrome 7 1.91+1.36 1° ammenorrhea 15 0.43%+0.18
Poor erection 12 7.16£1. 56 2° ammenorrhea 10 0. 4920. 34
Ovarian dysfunction 14 0.62+0.23
Impotence 18 4.58+1.68 — -

Azoospermia 9 5.40+2.12 — -

Data are expressed as the means-l-S D

A A HAPY T2 g 5 58 Ve g Wel FEFE ol FA #H3vh o wio] vjamz 2dy
g3 A4 olF F 7~134] Afolg) B AU testosterone of A} LolstA o]l R® & 9w, AE P WAL AF

e

g FEE 0.1920. 13ng/mle| 9o}, o] 8 W Z}(automation} 37| 41§ ZE R Bol & ztw, A
0. 09~5. 30ng/mlo| gl o v} 3ng/mlo] 42| o} =2 |19%) Wl A&, S s w2 wylor oea geot
T 4gPolgith B T Antz 5'.0} zﬂ%oi Zu] g A7 gel B2, &5 A7 278, Ag5y A

Aol A A s e ghd(Cameron

2 obF9 95% & 0.40ng/mlo] 5191 A & % 91gl el AA wzd oudi=

8 ghEhel & 15~504 Abele] A A *01 1364 2] et. al,, 1975). =g A Ay g2 s 2 o
testosteroned] &%= 6.85+2, 05ng/m 222 2.82~ FA AR wel A9zl FH A Heol & e &
12.00ng/mlel W el gl 2.75~10.95ng/ml Afe] ol WAH =z Q.
of EAlohE AR 95%e] 3 ‘6"3 oA e}, WAt AN E o]l TREE FAHdE W

Y 2 B4 A=A el sk A WHuy He ohg 37bAe] gd z Ao ses. F 1T
testosterone?] ¥ =% F4F A AL Teo 2 rhig ZA, A ez gAY FHAF A 1A Fao
ot 3 2gtAe Ay FEE 5.2441.26, QA Aekge] Aalgl 2AS o] A7 Fge] A
HAtel ksl Kleidfelter syndromeo & 314 w8 (15~ TA, 2) A 2AAd AYE F et ¥yU-

20410 A2 FEE 1.91+1.3622 el gy Aol 2L AF P99

impotencett azoospermia®l o] ¥ Y testosteronel] 3 4 dFdela AgdE AL AT 4HE mE
TEL A 47TF v subnormal rangeo] Q1% . = B Ae FAER v 478 & Yo
© 1} poor erection® 5 44 e A testosterone FARE § 528 AL Agsts] 89
o FZ ¥ 7.1641.56ng/mlz A4 Wl glgl). A= BEsls A" Ao Ado] WEAen,
Gl T 7t Ao A testosteroned] F B &8 444 A d(Hopkins et al., 1977)%
25 249 A3 0.42+0.07ng/mle] 9l = secondary AA R A A T TEske 4 4 (WHO Ma-
infertility @ ovarian disfunction@ sl Y Fx= tched Reagent Programme, WHO Technical Report
€ Al A Gzt ¥ A FE dehiolch Series, No. 565, 1975; ¥ # A No. 578, 1975)$¢ &

2 v} ammenorrhea 4] A& AA4x o) st A 5T 5 glof FA9 H A £4A gl
AU et @9 primary infertility gate] AP = a8y L A4S o %ﬁh‘—-] e oy @Fade] E4

= A el g =S AR ek (P<0. 00D, o] 28t EQCA ol 4 e = upsh 7] 7} o
TS F4A A2 dad
= =] ol ode7tA Al 2AA A% W EH 270 @

Q-@A o) Aol ojul Jge ey Aste An
deb. SdRe AR 5452 Fobe 37
] EAol 1060dY EuiyE 4AEe oA FU-38 A A% FUNY Fo e
Afehel Aele gk S5 vulagors AF 4 FAY 54 Ty FFE WHcH(Odell et al,

— 498 —




—Yoon, Y.D. et al.:

1975). & & A&le]Al thRd] charcoal® & A 3

Fre FAZe] g o] GFsdt ol F4
-gA 9 A o] charcoale] FH52 qldted 84
7 wFem AJERHT. oo % anti-steroid anti-

serag] EA7 AFYFL AL Ar AP AGA7E
9 A ) Wo], tracere] ¥-#FAZ WAM A F
# (CH, "2, 1311) wombard g Eof whal J s B

o a2z F4-gA A S gFEHs L,
pH, ionic strength—g o] gL FE 44£E IHHZ
ot AAAQ dFE olAnA  §i%lch(Abraham,
1975). H-7hete ﬁc}zﬂ% &GN A7t REI}:
AL gaxaAde WAdA =& Al wAdAE
zradeee 249 de vha HELE UL
Aol 2 A ARz & 5 gLk md ¥ Al
Ae A4 FA429 =527t F49 Ad Gge
FE g47 28 o £ 4. 53 A A
obe Em Ayt Ao Aol Ag] glel R FAR A
u] & o] A A gl (non-specific binding) & FAA A= 7
& ARG, o= 3 FAAA G gapd FA

A 3Hel #Ae) wel o AGPEL rla]:ﬂ gl owm
7 9 Aoz Bol(Jeffcoate et al,, 1975) -
AR FAA] ot wobd #41- @Hﬂ%%%"i
olA7 WMEd Aeg AsEd. olE ¥t A
column chromatograchy @ 2|4 = A ¥iel9 o &
Ao a @& FAA7 F38 HAE FFe HAeE R
oA v q FH etz A"l 953

th, steroid carrier, pHel 45 &
Az 2 Wl ¥ o Fo] FA0 Aol
FE A L A
o whel AF e FAE Fe| welxx, 4FE
BSAY PVP & steroid hormones] A A A= @41-

2] jonic streng-
Z2A8 B oo T
e %S
ol
1

<+ ionic strength7} %
o

)

Aol Age Q¥ AHstE AL wA -s}oibl— = 4
2 2l =70 A pHE FA%E sle] 2a¥e
o & A=

wa g FAgge Ag A6 FLU 4
A gg-4A ol gAY ARTNL g4 2
ot stgel el @ ¢ e (Collins et al., 1975). Char-
coale steroid hormones] ZAe] Al Aupd o A} g
v Boaael Asel A vyt wiel o]l ARl
o] &4 %2 charcoalst A¢A R Afgsle] AFA

29 emel webd e 2 JFE HE AE A
% Folgieh £ A3 Astz QA ¢l d Fel char-
coale] ko] Fradrer el wbm g Ak A%

o 45dg gelAdE Aol H49 g Fold 4
AL ¢ 4 A9t 2dns ped gEAe A
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scintillation ﬂuidE] %l :’EH] & FAA #AA 2] AT,
quenching agcnt Aﬂ 7, =g ARG HHL A
2] ] §ol J‘/"]”L%"% ZA87] A6 melse]of

ks B-i"u‘% o4 & 9oih
D}’i olelo = A8 Atdel a9 A 4
1, »iJ,Lol ?L‘S *}%b}ﬁ A7 R el &
9l 5 H =

asz £3 11
A8 W g glrpE glo) 9k gtel (Collins et al.,
1972; Rodbard and Hutt ]974). =g e As
E E2Pee 2 o 2 74 e AAAd 2%
(systemic error) £]e %7 ¢ A<l &} (random error)
5g FHag FaAyE wmgel Bade], 7 AT74
o] 2 clst o] HAYwe A A FrAdAE 4
Ao} aets AEF.

3 oo Felal AEAF testostcronesd] 4
wez IQC ¥ EQCA RV ZrEe 4&
A% el & A Aot e e Ase v
B, B 7098 83 testosterone?] FA ol of
AbEd et

W

II. gi=9l oS MAMele AW 5%
Zal & oo F5Yu] testosteroned FE
194-0. 13ng/ml(1 9 0.13%0. 06~0. 23:-0. 19) 0|
‘217-‘%—. o] %53 Horst et al. (1977)0] & ol E,
Z= 0.5~94] Abolel 4 0.224-0.05~0. 434-0. 21ng/ml]
Wl EAqseE Ra), AEr ol % Tanner’s
genital size Gl (1. Geerp=]Jel el 1d o} 0.87ng/ml
o] 2}& Lee et al. (1974 2] B2 B ¥oksh, et
Finkelstein(1980) % Gl stages] 4] 0.14:0.0lng/ml2
B aslz 9=z, Nieschlag(1975) c—“]/l] 0.1ng/ml o} &t
2 Rmex glo] ¥ Azt vz £AE A Az

A2 Eopx ] FR Tk

. 19 230

T ol g A ]"5.1' ARE NG F Yo v $ A

A ® %4?’1 93 EHAsocl & da A
3w AA A PR testosteroned] HAFEE

6.85+2. 06ong/miCH &) 1 2.82~15. H 2 £ odTAEY

77b 2 ko] 5.8942.19¢) A 7,59 2. Gng/ml, =
% Boof ol A
& A4 (95%%2 )z 2E Ael
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el g Ao 2 Abd "ol (Dufaw, 1972; Reinburg, 1975;
Pirke and Doerr, 1975; Ismail et al., 1972; Anderson
et al., 1975; Corker and Davidson, 1978).

H YA kitRA FAuo] s F4A 3
Helsh 2 a7 Asly uvmsbd G yRe kitst
3ng/mle] el Al 12.Ong/ml& F A2l W2 nws
2 Slel (Hopkins, 1977) 2 <72 A <X gut
= A& 4 F Yol 2R B gTo Az g
el AAGAe] AW testosteroned ¥ F3~1lng
/mlE ¥ Aol ggdalel.

g AAUAFAE AR A9 49 A testo-
sterone®] FX & B 276.261+34. 49pg/mid] A 540
+220pg/ml TE5YE& ¥ nez glc}(Dufau et al,
1972; Dawood and Saxena,1976; Tyler et al., 1975).
£ AT Aol ofstd grFel gl HT o
7 testosterone§ = 420::70pg/mle] gl ¢}

=g 3T AdAd kit AAA i A 100~
700pg/ml2& B 3zstx gl (Hopkins et al., 1977).
2 22 280~640pg/ml(95% confidence level) % 3t
Sels AAWEAE vE slo duyshdz Az,

f
Mk

e

<)

bR g

r¥-

P testeroned Z & 9l
Ave dAdg &AL Mdels] setd 2
el FE F& LHGEN o]z, pH 9 ster
oid carrier, charcoal®l gl |7} 2 &% Z2] ole] g9
=% =Aeglh.

=g N5 9 g A5z Asas *4 4y
g 4% 9 AYEE Yo}

+ 4 4l g
£ 6.85:2.05ng/ml& A8lo] whE wsl: $2x
IR *%-7]74 g adgel o4 FEAE 0.19
+0.13ng/ml,
et

¢
ri‘

oA

2 7

g

=
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2
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—ABSTRACT -

Testosterene Radioimmunoassay and
Serum Levels in Korean Children
and Adult Males

Yong Dal Yoon, Eung Ik Kim.
Pan Gil Suh, Jung Ho Han
and Bum Suk Tchai,

The Institute of Reproductive Medicine and
Population, College of Medicine, Seoul
National University

In order to improve a simple and reliable redioim-
munoassay method for the determination of testoste-
rone in human serum, various factors affecting the
assay quality were investigated: the purity of tracer;
ionic strength; pH and steroid carriers of buffer sol-
ution; and the contact time and temperature of char-
coal with antigen-antibody complex etc.

The present method was evaluated in terms of
accuracy, precision and the results of internal and
external quality control.

The concentrations (mean£SD) of testosterone in
serum from 136 healthy normal men(aged 15~50yr)
and from 116 prepubertal boys(aged 7~13yr) were
6.851%2.05ng/ml and 0.19:0.13, respectively. There
were no significant changes in the serum levels as
the age was increased in each group. The concentra-
tion from 35 normal ovulatory women was 420+
70pg/ml. These values were compared with the
results of other investigators and those from several

commercial kits.
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