AT AN A 43 A 15, 115~123 (2000) 13
Dev. Reprod. Vol. 4, No. 1, H5~123 (2000)

Ultrasensitive Enzymeimmunoassay for Testosterone in Human Saliva
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2 ok FA 2 oMol ey testosteroned] FEE FA 7] Yt ZTE EAUHSAY (ultrasensitive enzymeim-
munoassay; EIA)E A @3, o] EIAE ol &3t @2 B 4 £ 449 etdolA testosterones] AAFEE At
Atk B €AFE 7HD A 18F0A oF 6~9A] Alojoll Bl S AP, EAY BAE oA 9~10A]) Foj
AHsAh ElAY BAEZDEE horseradish peroxidaseS AM28t9%, 7128 ABTS [2,2-azino-di(3-ethyl-benzthiazoline
sulphonic acid)} & AHE-3tR ). 3+ Al AT} v ATHE BE Lo)HA 817 98] 884 L microcrystalline celtulose
ol mixed anhydrohydride ¥'d& o] 83t RAAA AML3GT. FAdA AF F 712 S Hrbste] vhEE A7) 2 A
A ERZTAE ol &3t FIEE ST £ FAY 4L HARGS Y RIA)F v Zste Hrstdnh B A
oA ZYE EIAY X (sensitivity)= oF 25 pgitube ©13o|U L, EEAEES /M SRS /YA E vnd JFg
(accuracy)= ZA A (Y) = 0.96 X 71N A (X) - 0.89°1U L ABAF (& 0.98501UTh & AP A AAreted A8 84 o)
H7he 1/56,0000] A X, A o] WAFRH-(cross-reaction) S THE 8% 9] steroidE o] &-8td ZA}eH A3} 5 ¢ -dihydrotestosterone
(DHT) %} 52%E e O THE steroids = 0.1% o)Wl @] Wik £ 2 Vet AYE (precision): intra-assay variation
3 inter-assay variation®] ¥ o] A<= (coefficient of variation)7} 10% )2 A28 913k W o) Stk £ AF w2 gl g
Y testosterone T FF o 3835l RIAS A9} vl wsle] B up A3AA 7} et oA r=0.969, F A oM =0.9900 2
T 237 & dAEET & AdolM AP 32 A el testosterone FEE 107.7112.0 pmollo) 1T, G )
Bl $EF 2742£221 pmollolith. o} 43e) AE Mol B A7olM FYH EIA WL RIAS tjalste &FEe)
AELANME 848 F AS RO E AlFET.

ABSTRACT: A few enzymeimmunoassay (EIA) for testosterone (T) have been reported but was not suitable for all biological samples.
The present study was designed to develop a rapid, ultrasensitive EIA and to apply this technique for study the physiological changes
of T in biological samples. Saliva samples were collected at 06:00~09:00 hour during one menstrual cycle from 18 normally
menstruating women and on 09:00~10:00 hour from 20 normal men. The present study shows an established EIA for testosterone,
using horseradish peroxidase (HRP), which was covalently bonded to testosterone-3-carboxymethyloxime (T-3-CMO). One batch of
T-antisera was also covalently linked to microcrystalline cellulose particles by a mixed anhydride method in order to facilitate separation
of bound and free steroids. The established EIA was validated in terms of sensitivity, accuracy, specificity, precisions etc., comparing
with conventional radioimmunoassay. The sensitivity of the established EIA was less than 25 pg/tube. The correlation coefficients
between the expected T-values and observed T-values measured by EIA or RIA were r=0.985 and r=0.941 respectively. The cross
reactivity of antiserum in EIA was a little higher than that of RIA, especially by 5 #-DHT. The intra- and inter-assay precisions of
the present EIA were similar to those of RIA. The present study also demonstrates that the normal T-values in saliva of Korean male
& female samples are 265.65%15.80 pmol/l and 109.74+12.01 pmol/l, respectively. The present EIA seems to be established and
suitable for use in the endocrinological studies. The advantages of this EIA system also might make the present T-EIA an ideal procedure
for use in a routine assay of ordinary laboratory with a conventional spectrophotometer.
Key words: Testosterone, Saliva, Puberty, Menstruation, EIA.
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AYLE FHAZR o] &8 FE YA HYSHY (radioim-
munoassay: RIA)ol A|ZE T} (Yalow & Berson, 1959). ©]
2 o 7 AEA AW de S4% EFY FFE
AE 75 RS R (Skelly et al,, 1973) &8 &S v £3
ookl A FE A ol&HIL Utk

HIAMHA EAW S =2 74 (sensitivity)} AU (preci-
sion), A8 (accuracy)E e ™ (Cameron et al., 1975), 4t
S F9 BUSL BHY 9L A AFE 5 9 9
A& 71X Z 9tk (Schall & Tenoso, 1981; Hunter & Corrie,
1983). ZLeivk WALY B3, 53] ZuRi e BEse 549
28 FZ W), ol UREE ° WEE HFAY AR
o A%, H7d BE A, It 49 717 geN 5
HEo ol AT o] PedHA HUTh (O'Sullivan et
al,, 1979; Hunter & Corrie, 1983; Jeffcoate, 1985).

o]2 3} o|fE Andrieu T (1979) bacteriophagesS o] &
3}o] haptens®] FE 34L& 7}5A 3 viroimmunoassay (VIA)
€ MEIRL, BLE BYAER o)&F AAWFEAY
(EIA; Dawson et al, 1978), luminolo|y} I HEA Ex
aminobutyl- ethylisoluminol (ABENZ ZE& Z7HA171 31844
FHAZAW (chemiluminiscence immunoassay; CIA) (Schroe-
der et al., 1977, Botti et al, 1982; Thorpe et al., 1985; De
Boever et al., 1986; Yoon & Kim, 1987; Yoon et al., 1988), &
= 33 2 F4 A (fluorescent label)E o]435 g2 sig &
AW (fluorescence immunoassay; FIA)So] 7)2Ee] sioh
(Soini & Hemmila, 1979; Allaman et al., 1981; Shah et al,,
1984).

gt o g FAHASAUG AHLE o= viny BE
71700] Awf A A %Fg AL F AL, HFAY 80l F
o] &ATPEY HAPHANME 4A 0|8 & glen, Txrd
o s 8 & A8 WollM o S A Aol
7bedte] HEAo R 2ol e st HYAh (Blake et
al., 1982; Dhar et al., 1986). 121} steroid 2 2] EIA &34
W ZEldl oA EHe AAH A 3-8 heterogen-
eous assay (Tallon et al,, 1984)8 Al3} 3l AL, £2] GA glo
q4¢ FAHEZ steroid?] AEE 275 homogeneous
assay7} o] &= Ut} (Kohen et al, 1978). 13y o3&
steroid EIA7} €43 JEHA RotL e Aeelth

TestosteroneZ A2 YA A7]% 34 (hypogonadism),
Klinefelter's =%, testicular feminization £¢ FUE o]
ojl&Hth Aol AL hirsutism, Stein-Leventhal =32,
testosterone S /3= FF 5 B H o] It

£ 29
g3 Urte o v$ F23)t} (Elder & Lewis, 1985). u}jz}

S CERES

PR E

A 2% g9, &, g T4 RIAY EIAE o]£3d
testosterone S S 3telE AE7F oA Kt (Chan &
Yeung, 1986; Hanquez et al,, 1987). 53] e} testosterone
TET AEFHOZ A2 7HA steroid F=F £43817]0)
ettt BRI AT (Khan-Dawood et al, 1984).

2 489X AL FEY AFHAME Gtz 23
FEAE o] &8t 47 testosterone S FFENY & Ue
S sl Al 3RS A4S}, testosterone-horseradish
peroxidase conjugate (T-HRP)E HA|AZ o|£3 271 &
2RY ZAUE FYstaA Gtk T o] Y-S AlgY
Bt testosterone F& FA ol &3t ol e E H

e,

Mz H Uy

1. A=

N~249) AR G4 AU 97 157] (2%
37 day) E ol g AANST. 2 91 o}F Yo A
22 Q% AT o 20~308 FRE Fah2y 479
Bl Wslth 5 ml o4 RS F ME 4C YA B
Stk 4748 20~2849 $4 BAL 2R 08 O~
10A])el] o} n}2 AL WE7] (deep freezer, So-Low Envir-
onmental Equip. Co.)ol} E &3}t -2 At wlo) Al A
et AN F 4ToA 1500xgZ2 108 T AAE
sto] @S Ed & 30C AL WE/ Basidch

2. AN 3 A3Y

2 A A3 At F IFEANE 2 BV REAE ¥
S T 95t testosterone (T), T-3-O-carboxymeth-
yloxime (T-3-CMO), N,N-dimethylformamide, tri-n-butylamine,
isobutychloroformate, horseradish-peroxidase (HRP EC 1.11.1.7,
type )52 Sigma A E-S +Y3t4 ) Solid-phase antiserum
£ AZ3F7] Y5t microcrystalline cellulose (type 20),
1,1'-carbonyldiimidazol (CDI)E-¢] A1¢% Sigma A|ES ALS
3¢t} Thiomerosal, 2,5-diphenyloxazole (PPO), gelatin, sodi-
um acetate trihydrate, bovine serum albumin (BSA), sodium
azide 59 AL Sigma AEE AMHEEHT Scintillation
cocktail& A|23}17] 5o toluene, Triton X-100 & Polysci-
ence AFES TUHTE EIAY 7]FE A3 ABTSE
Boehringer Mannheim GmbHol| A 9131 th. 38 NaH,PO,,
Na,HPO,, NaCl, Tween 20, 30% H,0,= Merck A =& AL 3}
Aot 1 9lo) Sephadex G-25 column3} dextran T-70-2 Phar-
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macia A E-E, charcoal (Norit A)2 Amend A F-E, diethyl
ether= Squibb & Sons AME-E AM&-s ot

RIA®| ALH assay buffers= 0.1% (w/v) gelating 53
phosphate buffered saline (GPBS, pH 7.3~7.4)& A}&3 Ntk
Z, NaH,PO, 2.35 g3} Na,HPO, 11.6 g, NaCl 8.8 g, Thimerosal
01 g gelatin 1 g& U FFF Sk Helded
testosteronez AL Ead7] Y] dextran coated
charcoal (DCC)& A3}tk DCCE 0.0625 g dextran T-70
< 100 ml¢] GPBSS|l £a)A171 & 0.625 g9 charcoal S %7}
3}51t}. dextrano] charcoalol] BolA 87 $1dted 4CeA 30
Z o|AF ¥uElY 4°Co] B35t th Scintillation cocktail &
3.75 g9 PPOE 500 ml toluened)] £3]A17) & 250 mle)
Triton X-100& ¥o] S35

EIA9] assay buffers= 0.1% (w/v) BSAS %3 phosphate
buffered saline (PBS)S AF&3l%ch 712 @2 (substrate
buffer) © 2 = sodium acetate trihydrate 7.4 g3} Na,HPO, 3.3 g
< 234171 ¥ glacial acetic acidE A}2&to] pH 52 A3}
ATk MY 3 (washing buffer) 2. 2 & 0.05% Tween 20
FHE 714 S AL ALAT. HEFA D (stop solution,
pH 2.8)0) &= 17.68 g9} citric acid, 4.5 g2} Na,HPO,, 0.078 g2
sodium azideE 100 mle] F{F o LA A AL&-s5 ) 7)
ZEZE ABTS 30 mgs 7] &3 100 mlo] £3)A171 5 80
uldl O, & A7Mste AMEsi Tt

3. M4 &EH(Solid-phase-antiserum)Q] A

B 4o A48 384S T-3-CMOL Erlanger S (1959)
o i E o] &3t BSAY AT & B9 Falstd @
< FEAA S AU 244 FEHL 3

HhO
“ 0
A E cellulosedzbel] B-AAA FAstETh AA cellulose

=Zo]X 7)o 20 g9 microcrystalline cellulose YAFE Yo
IA7F Eqt Aol A magnetic stirrerE o] -28}] wurA|ATH
o] & Buechner funnelS E3)] dFA)7) ZF acetone 200 mIE
29 Al Hagint. 8434 cellulose YRS GFA o) 2
F7) FolM AZAI F 1 g4 vialol] Yol 20CM B#s}
Ht o]l5 BAEE cellulose YRS 0.1 M sodium bicar-
bonate-§-} (pH 8.1) 5 mlo] Yo Eg3t2 500 ule I¥H
< $o] 1IBAIZF T A2 FurAlATh o} solid-phase-
antiserum-2 100 ml9] bicarbonate & Yo A 3027 A& 8}
1300 xgolA 1087 94 £t FEAg wat Wz
Hhe3te] A& ST 0.1 M acetate buffer (pH 4.0) 100 ml &
o] &3t 7+ WHH O Z 2 A FH3 T ThA] 0.1% BSA (Wv)
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9} 0.01% sodium azideE E 33} 0.1 M phosphate bufferZ A
232 10 mlg] PBS) o] 4Coll B.A34 ) cellulose ) A}
7 2& % 3249 9748 solid-phase RIA P ol §
3t ZA 5T

4. Testosteroned} &42| X3t

Enzyme label- Dawson 5 (1978)9] mixed anhydride meth-
odE o] &34tk T-3-CMO 2 mg€ 0.5 ml dimethytformamide
o =o 4TColA 108 E¢ 437 tri-n-butylamine} iso-
butylchloroformate® z}7} 3 ul¥ gof 4ColA 1087 Fut
AZT 97]e) vlg] 4CE YZAIZ HRP +89 (10 mge]
peroxidase + 0.5 ml®] &R/ 4 + 0.5 ml dimethylformamide +
15 ule] 1 N NaOH F§4)e] do} 4T o)A 3417+ 59 7t
AZAh ol E dialysis tubeo] 71 3 PBSE Zo}FTA 484
E¢ FHAAT ol F o A7) 918 Sephadex G-25
column (Prepacked PD-10)2 A}&3le §a Arele] HRPS}
T-3-CMO7} HRP$} 2&& 28 fraction collector (2112
RediRac fraction collector, LKB Bromma)E ©]&3&}od whgir),
7 £YolA T-3-CMO-HRPS] A EE 7] 913} 403 nm
M FZT S AU L L1000 HAH 7 £y &
AL TN FEAHZ 37CAA 2417 wHeA17) F 420 nm
AN FZE %S YAk T-3-CMO-HRP7} Qe 28 &
of 4CellA HaAstgch

SHEL obe sk 2ol AR & A

Hol IE ARE 4CoA 59 F 5 mie)
Bl X A @3 (12X 75mm)el] FATh 2000 xgo) A 4C
B 1587 44 EEAA B ES 78| A5d e o
£ AP (Kober tube, 15X 150mm)ell &4 10 mle] diethyl
etherE 718t AL 1 ml WA 5 ml&) diethyl etherZ
A7V o155 187 AWEka Ao 108 59
At 784 ether T& FEFAT. o} & AL W57
A 1087 G2 4F A E vialol Al g £717 37C 8
< TN etherE FTUANAT 22E F2EL 100 ul
(Bt), 1 ml (%)) PBSY] o] 4Co) BAs}Ay. 28
100 ule} A3} testosterone®] EF £ 100 ulFo] 23
FE(1:100)2 3= 100 yle] T-3-CMO-HRP tracerE o]
ISR 2812 100 ul9) solid-phase-antiserum (1:600)<
ol ThAl TR F 4CAN 18~2N7 3 FA WL
FTEAZAS 9 £ Y 34 2FF L 228 W 98
3mie) MHAFAE YT vortexste] 1087+ A8tk 1
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T 1300xgol A 1087 4ABIs T A2 oel WY &

oAl 3 ukEste] Ay 9719 1 ml

S ¥ 9g A F37ColA 2417+ Ft whS A Z o) v
F150 ulg e g A AE Yol vk AR L &L

Feto] SEZ QA EE AT 4E 92 420 nmoj A £33

LA (Shimadzu double beam spectrophotometer, UV-150-02)&

o] &3l 2% (absorbance)ztS YUTh

1 mA o) 7184
2} v

=
°

[}
H

ol

6. YAIHASHY

RIAE Yoon et al (1981)¢] & ¥ ¥ & liquid-phase RIA
9 B AHo)AM 72 solid-phase RIAS] 27}7] ¥E& A}
sk

1) Liquid-phase RIA

LAY SHoN A9} o] etherZ A& F FE3 F g}
2 1:1, 832 1:50 ¥]&-2] GPBSZE =4t} 500 ule} A&}
testosterone -8 500 ul¥ ol 3H-testosterone 100 ul (<F
10,000cpm)$} testosterone antiserum (1 : 56,000)100 y1%-&
o] @3} T). total non-specific binding (NSB)A] g Fof =
antiserum Al GPBS 100 ¥ & ¥c) 4 gk wre-
T ACA 18~24A17F F AAS AT Fd3 Ay 2
8-S 2ajs W7) sl 200 ule) DCCE ¥ wutato 10
B2 HA3 500x g2 1087 94 stk AEde
mini viald] &7 % 3 ml9) scintillation cocktail & W7 &8s}
R 1A]7F & beta counter (Packard Tri-Carb Scintiliation
spectrometer Model 4530, counting efficiency 64%)Z HWFAl=&
2R3tk bound %E YE, EELYY 558 XF0E 8
T EETAAAN FE2E 522X AR W9 hormoneX| &

23R

2) Solid-phase RIA

NES REEYE FAUGFA MG Zo] Fuj3th
Z+z} 100 yl® o] A5 ¢} T2 e 3H-testosterone 100 41
(2F 10000 cpm)$} solid-phase antiserum 100 u! (1:600)2 2o
IRHEIE T NSB A|g#d+= solid-phase antiserum ©fjAl
microcrystalline celluloseE 2 o}FAth 4CAlA 18~24A]7}
HS-2 A7 & 0.02% Tween 202 343 saline | ml2 A}
B3 500x gef A} 1087 94 B 452 Wz
oAl S Al A s JAE 3 A 29E2 1 mly
0.02% Tween 20 £-& o] wHkel F miniviald] $74 3 ml
9] scintillation cocktail2 3 7}3t1 1A1ZF & beta-counter2

APs& 2A35gch AU hormoned] FEZAE liquid-

S ERLES EEER R
phase RIAGI NSt 2 o2 Agshic.

B 49 Asde] e F94 AL students test Y
o wch

a 1

1. B4 MY £ Ha

1) T-3-CMO-HRP #&2| #Mc AHH

HRP 548 T-3-CMOo| F-&A17] £8& 47] 94 liquid
column chromatography & 4 A| 3+ 2 3-& Fig, 19] Yehth
T-3-CMO-HRPY] A4 EE A102FoAM 2 7427 Z7}
AL, A 1S A FEl= HRPY §X40] 743 th o
AFHE 403 nmi M A FITE 4L 2F9) diEaols
Aok o] & & AYA= T-3-CMO-HRPY 10~14%-3&
A 110022 545t AL

2) el A7} (Antibody titre) X

2 Agel A3 A9 A7tE FA3) A5t duty
22 o) A3 liquid-phase RIAS ©]-8-3t4 33] AA|s}
Rk 50%2] A&& deple M ES oF 1:3500002 1}
ot o] 39 AN E HT BE FX (10 ng)she] X
A7 7 £ 1:56,0009) N EE ol 4eUh £33
AE AYAD cellulose YR G7tE 2437 gty
solid-phase RIAS o] &3 A3}, 50%9] &2 dehlE &

0.6 1
0.5

0.4 1

0.3

Absorbance

0.2 7

0.1 7

] ) 1

1 )
10 15 20

Fraction number

5

Fig. 1. Elution pattern of testosterone-HRP conjugate with
Sephadex G-25 column chromatography. @-@ direct reading at 403
nm; - reading at 420 nm after incubation with antiserum and
substrate.
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£ 136002 Vet ) EIAS AYL SAE 1:6008] 5
TE AHEstE T
3) SE-HI2 BEEIM (Dose-response curve)
Testosterone ] Fx o @& ¥H-&3M& EIA ¥ 2714 RIA
W02 634 AAstd 77 Fig 2 A, Be| Yehf A
EAY) SE-e RE2ME 8@ (Fig 24) BIE
(absorbance)= 0.5~0.19] ¥ E Yehigich =3 25 pgol
AEE 2 ngAtelol A FEE A £ & 242 Ueh
Ao}k 89 liquid-phase RIA (Fig. 2B)S} Ao A= 3.13 pg
- 500 pg9] Atooj A WEBTE XN YT 9
o] A3=2 Ho} ¥ FE oAM= liquid-phase RIAZE H) 23
S FEAME ElA7F 2849 2L ¢ & AT

4) H&x HAl (Accuracy test)

NEW 0} testosteroned] FE & A F3| 2A s =r}
£ 97 S5t AT HALE AAE 2AE Fig 322 U
228 FeRed _

B AW 75 steroidE A A7) 931 charcoal cake
& Y& & Dextran 1 g3} charcoal 1 g& 4]0} 308 o3
WHHAIA 1500 X g2 2087 DA 3 A5 AL AAsR
o 919 F3AE 25 WHE3 F 045 ume Miliphore membr-
anel 2 oJ 78 T ThA] 6000 X gol A 1A 7} QANA B4E
S AASRYTE o] Ao 15 ng/ml, 7.5 ng/ml, 3.75 ng/ml
HEZ testosteroned] EFEARE F713 %, EIA 2 liquid-
phase RIAZ 103] o]} 43t A3k 7|dlA) (X9}
BER] (YAlolo] 32BAE W ElAd] 9§ 249 79

E #EX (Y)=096X~089, (=0.985), RIAY 7$E (V)

05— e
0.4

§ 03

,g -

Z
0.2
0.1

. 2 1 T — le_lg ?ng 10 ng

Testosterone/tube
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60 -
= 50
-
=]
H
£ 404
@
]
£ 304
=
L)
£
2 20
]

10

T T T T
13 26 52

Expected value (nmol/l)

Fig. 3. Accuracy of testosterone added to serum in EIA and RIA.
Bars indicate a half of SD of EIA and RIA. The correlation between
expected value (X) and observed one (Y) by EIA was Y = 0.96 X —
0.89 (r = 0.985) and by RIA was Y = 0.77 X — 3.49 (r = 0.899).

=0.77 X+349, (=0941)¢] & Yehilch 918 A%E B
o} RIAS) H]3] EIAS] A$E £& EFEAME 7 57, 2
& ERoNE o7 YA e 2GS Yehigoy £
AR fo8 o= QLeh

(3;]

) X

ZE (sensitivity) 2 233}7) Y814 271 HEL AL
Aok & ¥ assaye] AEE P 5T A AFY
(binding affinity)2] 949} 1/10 gt (s=0.1/ka) & AME-SAY 2
729 2EFANA A 2YH (BO)S -2SD grel a3

6.25 pg 25 pg 100 pg
T L] 4 L] i T 1

L} Ll
1ng

L] T

5ng10 ng
Testosterone/tube

Fig. 2. The dose-response curve for testosterone from 6 successive assays in enzymeimmunoassay (A) and liquid phase radioimmunoassay
(B). Absorbance reading at 420 nm. Each point represents the mean + SD.
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EZEEY #E ol &8Ath EIAY A$E o 25 pytube,
liquid-phase RIAE 5 pgftubeS JEFALITH

6) Wit HSE

Ay EIA 2 liquid-phase RIAS| A 8% 2] T & steroid7}
testosterone?] ¥4 z}9} 7JgA 02 o] R XL E
27 31o} Table 12 YeERAATH 2+2}9) steroidE 10 pg - 10
ugZtA ¢ Fx2 EIA % RIAY EF A& tial Yol 44
3 Az B 4¥9 T} ¥r2-§ (cross-reactivity)S EIA7}
RIAY H|8ld F& Aoz Uehytth £3] Sa -dihydrotesto-
sterone (DHT)$} 58 -DHT] i3} w2 EIA7} RIAXT
A e

7) L=

2 A9l ZE€ EIA % RIAS] FEE (precision) & &
A7) fsto, B 999 HE Kok Y YL Vs
o] 207/} ol4-& Y EIA 2 RIAZ 238 A3 ElAdA
© 21.56+1.62 nmoll (n=44, CV=7.4%)E YeMA}. A
el o] intraassay variationS EIAY)A] 265.65+15.80 pmol/l
(n=20, CV=5.9%)Z RIAIME 27422+22.09 pmol) (CV=
8.1%)Z VEbstT.

Interassay variation < Z}Z}9) assayS T UA|E 9 A X
W3LE gotr 7] 93t 3719 AEZE ol 43 63 o4
9] assay®] HHE Hlwa] Hch (Table 2). Yo 2742 B
o} RIA¢] H]3} EIAS] ¥o] At Ao A2 g B
Row & gt WY (CV=5~20%)ul o AAch

2. 3%l EIA ¥ RIAS 28

Table 1. Cross-reactivity of testosterone antiserum

Steroids Cross reac?ivity %)
EIA RIA

Testosterone 100.00 100.00
5 o -dihydrotestosterone 52.51 41.03
5 B -dihydrotestosterone 31.73 27.48
4*-Androsten-3,17-dione 0.19 0.19
Androsterone 0.14 0.14
Progesterone 0.04 0.05
Estradiol 0.003 <0.001
B -Estradiol <0.001 <0.001
Cortisol <0.001 <0.001

Cross-reactions were expressed as a percentage at a level of 50%
replacement for testosterone antiserum in EIA and RIA measurements.

VRF - £ o129

PEER R

Table 2. Within (Intra) and between (Inter) assay variations of
male serum and saliva samples determined by EIA or RIA

intraassay Saliva pmol/l Serum nmol/l
variation (n=20) (n=40)
EIA 265.65115.83 21.56£1.41
(CV=59 %) (CV=6.5 %)
RIA 274.22+22.09 21.69%1.62
(CV=8.1 %) (CV=74 %)
interassay Serum Sample
variation Kl K2 K3
EIA 47.991+3.94 25.12x2.11 10.87£1.42
(Cv=821 %) (CV=842 %) (CV=13.07 %)
RIA 43.4416.63 23.9314.11 13.12£2.10

(Cv=152 %) (CV=172 %) (CV=163 %)
Data are expressed as the mean + SD and coefficients of variation
(CV) are shown in parentheses. In order to check the interassay
precision, three kinds of serum samples (K1, K2 and K3) for quality
control were inserted in every assay batch.

1) EIA 3 RIA SHX[2] MZEH 2

¥ A7dA YA EIAY H7HE Y3t G A4
o] gl 2 Ao A testosteroned] FEE EIA ¥ liquid-
phase RIAZ 34 ¢ gt& ww sl Fig 42 Yel At g
B 9] testosterone & (pmoll) ZHA] EIA (Y) 2 RIA (X)9]
ZA 2] Ato]o] Ar#A 4 (correlation coefficient)= 0.969F wj
+ F2 AFWAE dEIAG (=130, Y=1.0 X+72). H
A testosterone®] F= (nmoll) ZA A= EIA (Y)=1.0
XRIA (X)+0.169] M AAE Yep et = ABAAF (e
099022 w9 2 JABAE EATh

e A2 EIAY o] 93} testosteroned] & &
U2 RIAY 98 &4 HEE AT 5 A& YA

&

2) 0142 #AFI| H 42| EfULY testosteronel| &
T H3l

AT BE 94 EAY testosterone FE ] W=
= AL Yehygth & XA (follicular phase: -10
-3 day before LH surge)= EIA ¥ RIA gto] z}Z} 108.33 +
10.59 pmol/l, 107.07+£9.62 pmol/lo] Yt} T3+ B 7)o A
EIA 2 RIA ZH2 110.44+14.24 pmol/l, 111.32418.20 pmol/l
How, A7) (luteal phase)sl|A= 110.21+£10.84 pmol/l,
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Fig. 4. Correlation between T values in saliva (A) and serum (B) determined by EIA and RIA.

106.01+8.84 pmoll2 747} Yelytty metr o4 el
testosterone®] /35 == EIA £ 4] 109.74 + 12.01 pmol/],
RIA ZAA] 109.124+14.58 pmol/IE YERAI L) 38 YAl 9)
el testosterone 5= 265.65+15.80 nmol/l (EIA), 274.22
+20.09 nmol/l (RIA)o]$iTh

L

2 439 BExE EIAY A% r=09852 RIA 2% (r
=0.94)ET 237 A4 $H A low, medium, high 5% ¢
EZNEE A7HE A= g NEE S35l HoASE
2% ZAH EIA 2HA] 13.17%~8.21%0]9 T, RIAZ A A]
AE 17.2%~152%2 EIAGA E0 A8 A0E Y
RIAE A8 & gtz A9t e oF 25 pgihube
Joshi 5 (1983)] 12 pg/tube Bt Holg o} w|IA &2
A= EAoh =3 & 439 AH4E ZA = DHTS 52
XA EE Ho|BZ T9} DHTE East: #4o] 9o g
A2 AZEY. AYEME intraassayr} interassay
variationo| 4} X EIA7} RIARTH £2 318 Btk 49
T §% 5734 EIAS RIAZH) 43A 5 r=0.9902.2 Elder
& Lewis (1985)9] r = 094 2o} £& AAXSFE 4 B
Ao M EIAS} RIAS] ZA ] Alold] = =0969F & AT
BAE EQ) ojE Preti 5 (1984)9] =0.897H T} & 2+e
Ho RIA @3 A9 A€y A=g

Bt ZHZojme] o] iy T2 WIE o
ZAst71e) gsithe B (Riad-Fahmy et al, 1982)7} Q1<
32 gy 2HEZOEE ZA3o ALY 2H R0t

o, & A4715E BUEE stele ARt ASET g
(Truran et al, 1984; Metcalf et al., 1984). =3 Fohf &
B3 289 5 gl testosterone®] FE 9} £
BBARE 7HAL QS EE (Yoon et al, 1987), 84 ¢ ¥
W £HZol=Y ST HEGHOZ AL 71 2
BOIEE FASI)el Fgetd, YA e 7187y,
HARE glo] 47 AEE AHT & Slof, A 37t €
F v BRI HAT (Khan-Dawood et al., 1984). 42744
qFE9] e 28 20]T 0] RIAG) 98] o] FojA)
3L (Walker et al,, 1979; Ross et al., 1983; Tallon et al., 1984),
o EIA WS HHAOE o4ty 2AHY U
(Joshi et al., 1983; Elder & Lewis, 1985).

2 A48 23N F3349 el testosterone FEE
EIA 7% 265.65+15.80 pmol/l, RIA 7% 27422+22,19
pmollZ YeEbgth 28V AF74A 238 HYY 34
B}l testosterone T & Z2A A, Baxendale & James
(1983)2 27473 pmol/l, Tames & Swift (1983)= 412+154
pmol/l, Walker 5(1980) 368 + 167 pmol/l, Wang = (1981)
< 291122 pmollZ B33 Asfo] Fo] = YA &
AR ¥ "otk EIAZ 243 Turkes $(1979) 112
~312 pmolIZ RI3FT Ut} o)k 7o) WolE Hol= A
< BH testosterone FE7t 3HFEF A7be) wha)l W s e,
yol7t g0zl el 2A4shs el sl7) fEo 2 A7t
©t} (Read & Walker, 1984; Besch et al., 1984). & A& oA
T A% A9 g 24 Fof JHlPoEE 24 S
of B2 JdAdelde ¥EE 300 pmoll $FLE By
Johnson et al. (1987)9] AF79} Ix3t= Ao 2 Vehygr}
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2 AYoA oA E}dY testosterone L= EIA 738
109.74+12.01, RIAZ 9= 109.12+14.58 pmol/IE v}ebytch.
T3 YRF7F DR, W), AN A Aol &
YepA gtk 2ev SR RIE o4 ey
testosterone FE = e WolE Bo|3 §lth Baxendale &
(1982) 26.7+9.0 pmol/IZ, Tames & Swift (1983)%= 18611
pmol/1Z B 73} t} Landman 5 (1976) 677487 pmol/19]

E< e HI8T, dE /0 testosterone $E7} Z7}ec)
F8H 21} Khan-Dawood 5 (1984)2 o]9} wtis= A}
ZEI Jlon eAF o mE Mt A goe B
ATk (Judd & Yen, 1973). ]¥A 418 WolE Hol:
439 B4T AFH s A A2F7)6) e} s

°o]7] EL 2 A7t €73F 7)o e testosterone
Wshe & o 47, Bgsojol @ 02 Q.

A9 ZAE 93 £ 1 testosterone S Ha &
2439 EA 2 AYERTT AAE AL FRY A
PAAME GA S&3tY testosteroneS A3 d £ o
gzt Azdo

off wjit M I it H
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