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I ne conventional RI. d for estradiol (E2) determination is required extraction of Ez 
lm serum protein with org, ent which is complicated, time consuming and high cost. It is 
~ropriate for research project due to high precision and accuracy but not for medical service which 
.ter result is required. This bring the research team to develop the new method. Add 5a-dihydro- 
tosterone (DHT) and danazol in serum to react with binding protein which will protect serum 

protein interfere the reaction. The ether extraction is omitted and result can be achieved within 5 
hours. 
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The validity of the new method are folldws :- 

Within assay variation values (n = 10) for low, medit. 
22.48%, 7.80% and 5.36% respectively. Between assay variatiol 
serum are 20.54%, 9 rl8.12% respectively. The r 
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The ComDururr ve  result o f  E, analvsis between rrrw new method a n ~  rrrc curl verrrrur~al method 
by using Sth red t-test stically d ze linear regression 
line studied ?lation be 'hods. TI 'r" is 0.99 and the 
regression equation is Y = 0.05 + 1.009 X. 
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The result is shown that this new method is r high reproducibili I 
method. It can help the gynecologists to diagnose and treat the patients more efficic.., . 

elatively 
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n?s?6fis?z6~7fin7m6aarns7"aaaaa [estradiol (E2)] 6nu radio zssay 4u 
f/Zasw"sr a, 

~ d w u a h w r % g x m S u ~  mrr7w%a1aldui1pnrn%g~~ n d l a h w n a d ~ n ~  uuinww- 
rn%gn~~m~u~a , fa  n"auilor w~~fimzf?c%h 1~3nfi%a'6"n1s4wpi ~nunnanuLunaun-rsarrrs~~~~u~~ wai 6~1urr erwu 

dihydrotestosterone (DHT) 66% danazol a.r?u&6w& a ~ a a 9 1 ~ n ~ e z r f l l  binding 

1h~u~ui7rwZagldlfisunauf/d~iu7n7sa% rrazln~anannaaunrh 5 $Sb 

e~nn~swmaas f ia~n~~dud~  (precision) ~asn1~a%36"7wa~' I ~ % I ~ R ,  
~fl6&l2n% (within m a y  variation, n = 10) VBI pool serum ~sJ'fiI?UIV%V% E2 fil, nRIY66azt) 6~7fllJ 22.4 

7.80% 66az 5.36% fl7u67n% d7fihza'wivaomrr$auuTzw~7I~n (between assay variation, n =30) 
r v ,  

pool serum Guan%u l n ~ n ~ n %  20.54%, 9.89% ~ a z  8.12 % rn1n67WYU r)37tl~nrn%~va~nT~6fi~7zd (accw 

n = 10) lakrixri, 95.56% (76.37 - 108.73%) fia1nh7unajh (sensitivity) ~ltin% 3-09 )r'6Rm*/mn)1 

protein 

bna)r'6m1z$fi?rn1n?2w1ga679n' ~n'k'duurn"upl~a~~n~~n?b"n~rns~~u~, bnu%P student Pi 
,, 4 

t-test wuh ?dsJ'fia1n~~rnnrn?~n%au'1~sJ'u3d1fi@w1~an~ w p ( 0.05 ilazw~fi. f~asaasa'6"bnu?4/"a679' 
08~6$g68urnTr (linear regression line) 6);kw7fi7fif/sz~wBvagawfiw~ii' (c, 9 coefficient, r) ln%7 
r = 0.99 66azaoln7~6fi0nfl8fI (regression equation) ?nv Y = 0.05 + 1.009 
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lus:niianis$.anssd ~uonn?anisimsi:d E, diTnul{ colorimetric methods (Roy, 1962) $(lh%i 

n~iu?dumr in i i  r l i l n ~ d m u i s i d  E, lunn~dn~C.arid3ui E, 057us:~uiurik (Preedy, 

1965) d8151i? 1969 Abraham \a~w"muimsjtn5i:d steroid hormones $3~:; radioimmunoassay (RIA) 

Jarimiu?31unisinB~uin lidri&illuflonisn'u~umniwf9dl$unisiO;~unsiudoAaO;dn f i ~ u l . r d {  

wuiuiu&~iLjn.tiinirdu 7 uil inui RIA Tnului? 1978 Van Weemen et 01. ?&ll01 enzyme immunoassay 

ull$imu RIA ld8lY)l~m~il~n:d~0~1xlld 1ldwuiin3iu?3lunisa"nd9?di~w'i RIA kin: stability UOP 
14 1 w 9 0  s d  

enzyme ' d ~ Y i ~ ~ m l n ~ ~ i ~ f i d  l ~ i ?  1880 Kohcn et 01. ?RUI~B chemiluminescence immunoassay (CIA) 

L ~ I ~ L L W ~  RIA Tnunisl4nis luminol ~ ~ m u f i i s f 9 l l  wudin~iu"blwnisa"n"bna"~usn"nr RIA t~d4'oidu40 
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dfl63~1nmfl%uW stable Luminol l¶%3$n oxidise 10 n&oin& 

s:nrnuv-h?J ~~&~l&m:o . r io tc lw i :s in i i lw9  1la:?Jn:n3nlu$iuJdsJ"59iu ndi3~0?dmui~no:1.Iiui 

count &?~iniloufYuj~ RIA 1wsi:ui9n~.anaiuinwaino~"n16n~innisl.a"i~~o counter lla:nis~ju-a6i~~fld9 
* w  4 

nnonnnno-ain k~unorrw3auosliiuii RIA fin9lilui;rnri~~~n1uvw:d ididnisiinn:dm E, 
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RIA idulqf'ni~diu thin layer chromatography (TLC) (Doerr, 1973) n;on11diio16mrio~0~1d1n11~u~~o 

~iun&vod%riuoon (Mac Donald et a/., 1982) w?onliRf%wn E2 ounoinldi~ulu~imiisa~~om5a:a1o 
4 9-1  ? u n i t  (Loriaun et a/., 1973) Vd26qfl&Ud~dia~?idmJ WHO Match Reagent Program for RIA of  

Hormones (Sufi et a/., 1986) iiatni-l$o~dfiG4ni~Sainuin1~~oi~w"pd~l~.Ir"o~ ibn i id~q 7 ~ndl-mLlhY7 
d~uidrioqiq.m'il.d"diaiia:iaai Ir?do1a~iuidr:gnAl~7un"1uu~n15~1~n11iiwwB d.m'o~rnrwair'2 hu 

i 4  -I IJ Y S ~ S  

~ ~ ~ 9 ~ ~ Q ~ U l U l ~ d ~ ~ ~ ~ E 2 ~ ~ 1 ~ 6 d $ ~ i ~  E2 IRU?~$~.IW(~U<UROU~I~ q mdld l u a  1975 Jurjens et a/. 

?'n'imsiiu Testosterone (T) dPuiw;.~OIa 1 'IuTn5nf1~ n.rlJlu~nnnonnnno1 i$nl$ T i&?di~d.r$un"u 

I d i i u  sex hormone binding globulin (SHBG) w"ll$ SHBG li~iYiIdsunaudsdfin"?ui RIA 1980 Huber 

et al. 73; 5,-dihydrotestosterone (DHT) 1)zuiw 1 ?u~n~n%idu{u Ida.alu~nnaonnnao1 iioonds:na6 
- 4  i * iiuan"u $4 2 2 6 u d u i d ~ m i d  T am: DHT di~in~dau.u"isiaws %ua 1985 De Boever et a/. (1986) 1; 

illduuiimsims1:6Inul.d"i6" CIA ~ ~ t h i i u  DHT !in: danazol o d i ~ a r  s u i l u n ? ~  n.a~unnnnonnnnor 
iiei~l'Idiid3~un'u SHBG binding site inuol&n~nnlr i i l  DHT d d u  derivative V8.l testosterone iia: 
danazol L ~ U  synthetic testosterone ~n2lIJtf10~1561&ln"¶J SHBG ?$%nil E, (Dunn et a/., 1981 ; Pugeat et a/., 

1981) SHBG ~d~hrun~udod~n'$uin~siinr~:d i i a :uonaind~qwui in i  2 rrinu"?di,ddri$uirYu 
Ab E2 i~%?uddfi$ul RIA 

p l s w  4 k ~ u n w : ~ ~ a s ~ ~ & ~ i d a ~ i 6 " n i ~ v o ~  De Boever (1986) U I ~ I ~ T % ~ S I : ~  E, ~ L G ~ ~ ? ~ M R P ~ U O . I  
- 4 . 4  w  

RIA dawnmsirnsi:~nonna"o9{ui~ RIA B n k u s n  E2 niudino5 11a:2anwisluidrnuisndi:;n61.d" 
IJ ,, ~ u ~ ~ u ~ i u u n i i n ~ :  E, funu?vnaunn i s~y~ l se~n  t ~ n u s ' m s n i s w n u i ~ u u n ~ o  in v i m  fertilization 

(IVQ i m n i a i ; ~ m n ~ ~ - u i i ~ ~ i w u i  Ts.rwuiuinaw~aqnrni 

2) T P I ~ ~ ~ ~ ~ V ~ U U U ~ U ~ I ~  RIA 

2.1) dlI0JIWIfJlu estradiol, 5a-dihydrotestosterone iia: danazol Qln Sigma Chemical 

Company, St. Louis, USA. 

2.2) Antisera Vod estradiol lfcn monoclone ?n"?~o iuoyn11~~a1no~~n15ou1~u~an  d2u 
polyclone Q l n  Steranti Research Ltd, St.Albans, Harts, UK. 

2.3) ~ i r ~ n a r ' a i n ? q d v ~ d  estradiol 2, 4 ,  6, 7, 3~ estradiol specific activity 104 ci/m mol 

aln Amersham International, PLC, Amersham, UK. 

2.4) Assay buffer (0.1 M phosphate gelatin buffer in saline pH = 7.2 f 0.1). 

2.5) 0.625% bia: 1.5% suspension charcoal in phosphate gelatin buffer. 

2.6) Diethyl ether, methyl alcohol O l f l  E. Merck, Darmstadt, Germany. 

2.7) Scintillator ds~nou6'2a 
- Triton X-100, toluene Oln E.Merck, Germany. 

- Liquiflour Oln New England Nuclear, Boston, USA. 



3) 3 ~ n i ~ j i n ~ i z h J $ u i  El 

3.1) ?~~7615giu d i i ~ ~ ~ 5 ~ 1 i ~ ~ ~ l l F N  WHO Special Programme of Research Development 

and Research Training in Human Reproduction, 10th ed, pp 54-65, 1986 

3.2) ?;%~d i B I ~ ~ ~ f l 1 9 n ~ ~ l ~ ~ l B I 3 ~ 1 ~  EZ ? X ~ ~ ' ~ ~ U ~ ~ ¶ . I ~ U  23, 47, 94, 188, 375 LLRz 750 

idulmFua/o.c ua. 

a'Z?~n~iaif E~ 

Giin~o~~~aatii9 0.05 ua. + 0.1 ua. uo~arisazaiudi DHT 

LLaz danazol 0ti19az 5 ul"bfl?u 

1 iidd 37'1 1 au. 

0.1 ua. 3 ~ - ~ z  ( - 10000 cpm) 

0.1 ua. ~ b - E :  (1 : 2ooooo) 

Lidd 37.1 1 tlU. 

~idludi~M°iii49 5 uiri 

I 
L ~ O J  0.2 ua. %a9 1.5% charcoal suspension 

" I ira7ud19u'iii4~ 15 uiri 
h.4 3000 SOUIU~ '~  d 4' 15 ~1; 

I 
iw~iundau%arldidu scintillator 5 ua. 

I 
i&in~os~ud$uim?4d 

4) n i~ ia?uun~iduim~~iu 

iilun5idA plot ~znd i~na iu i~u&va~m E, ~1~391ufh percent bound $d~@?uin count 

per minute (cpm) ~ ~ 9 ~ 1 5 ~ z ~ 1 ~ ~ 1 ~ 5 ~ 1 ~ ~ 1 3 $ 3 ~  cpm ~o~naondld~ar i~a:niuuin~~iu~m$au l oo  Gild 

plot a9%uncjzn1~1 logit-logarithm graph %$Linu y 1ilud1 percent bound iinu X i~ldnal~~i~u.U"u 

nndiXum3r ( ~ J A  1) dimi~i ;U4'~~09 E, 1u~imdo~wjo~;1.1uzdiulAuinn~iduim~~iud (MOSS, 1976) 

5) ni5~d3u~l i r iuun3iduia~~iu~o9 E2 5znii~js'uim5siuiiazi6"l~d 
m7uunn*lmm=igiu 2 i& Inu iXuusn~~niu i~n is~ ins iz6~~uim E, C 3.1 imziYuh 2 

dimiuis'rnrimnzddiuiol E, &I 3.2 G~RII~I$V?J 2 i s '  ulHnh~n~lduin5~iuuun~:ni~n1id logit- 

logarithm graph iiduidua6'u (:dA 2) 

6) n15wnflau4aii6ndXi~u~i DHT lmz danazol lu'rhd~ri2uiCu Ab-E, h~tl?uni~imSi:); 

ni.jdn~~w'iiduidua6ui~ninaiu$ii~iz (specificity) %a9 Ab-E, DHT iiaz danazol 

bmuni . j~~ i9n~ idu im~;41 iu~o~  E, (mui~ni~~in3i:);d3uim 3.1) 1~1~~'~1iu~6'un~lddnaro~1ar"~h?R"0ln 

Hi3uim~~iu DHT Iiaz danazol %unaiui.u"u.u"udi9 q r%40in 500 g%nn?u - 500 luFn5n?u i o  0.5 ua. 

iitY--nii~~ri<ui<u 3 ~ - ~ ,  l ia r  AL-E, <d$lnmna1uibu~u~.duan"un"u<1~"aunlsw~1a~~~o~nldlnns~lu 

E, is'n'iuamrnnaiu$iiwiz ld x iiluds'uimnaiui.U"u.u"u"uo9 E, d%$iio%l;if ind~uiu ~ b - E ,  d!n 
I W  i 

percent bound imnunrwd.ruo~d %B im:: Y illudilnamaiuib.U"uvo9 DHT nza danazol 41; ida 



I r i i l imf l f i r is 'u iL  Ab-E2 iOmldu3fk ~ 9 ~ ~ ~ 3 l ~ b l l ~ l : ~ ~ 9  Ab-E, do DHT danarol ripl1ilu;oea: 

7) nnnoun3iul~odolho9nisa'm (validity of assay) 

mmnnoun3iudolio~n"vo9nisa"m ?&inmsnmnoum1u~1oiudi~uni5a"n (precision) 111: 

~ ~ ¶ J ; " i 8 9 V o 9 " 1 5 a " ~  (accuracy) 1~el[inl5dn~l$9vo9i6"u1m5~lui6a:ii%noin3u~n"u~fl 

7.1 f l 3 1 ~ 6 ~ d ~ d l % ~ f l l 5 a " ~  

l[i?n~plum5% pool serum i 9 i h 3 i ~ 1 h 4 ~ ~ 0 (  E, didn"ui~~i~~:&~ ~ o n ? i u ~ ~ u ~ u ~ i  

"a13 1ia:qui6'3l[irn54 pool a:, lo  R i o d i ~  luam~de~nir rnn'i8uflr:dnduo9naiutiuaiuu (coefficient 

of variation = CV) %uiida: pool ijunii within assay variation a"udoui~~11~un1514iuin"u3n"ua"ui15nb~u 

13a i~ is~a"~  nidi CV da"@I?m?u5:dl9a"u~:!n"n'l between assay variation 

7.2 n3iu;n.YO.avo.am5a"m 

~~um~i~ iumru1as~ iu~~1~1u~1 i~0 luou n-a%u~im~o9{-=mu 1n?n"n-~iut4uu'u& nrnd 

itnrqa lduh  i~&rhmskn{ua: lo  i h o d i 9  n'1u3tum percent bound 66n:nin'ira~uuormiucnol"09 

uo~ni.ja"m 

8) mcji~nsi:6~~a:ni~d~:i3uwa 

dimrnin~iu8uwirs"~:nii~iiuim~giui1a:~~%n~ Tmetiiwanisim5i:d E2 uo.r$.ano.rii 

ui~fliuui~uu~ia:iin51:6wamiuiini~nd8 IFIU%T? Student Paired t-test d98:$s15tuidinaiu1imndi9 

o d i ~ ~ ~ - ~ i ~ ~ m ~ n ~ ~ i ~ s : ~ u n a i u ~ 4 ~ 6 u ~ o u a :  95 (p ( 0.05) ~~n:mn~iuXu~ua"s:wa'i~no~is" bums 

%a'n~8omnoei$91$um5 (linear regression line) i~orndi8ud~rdndu69nn~uw"us" (correlation coeffi- 

cient = r) 11a:rlunuwa~u~duo9nun15i~pd61~61~~ (regression equation) Y = a + bX (a = intercept, 

b = slope) 

B-NSB 
'' B.-NSB 

STD CONCENTRATLON OF El (fmol/tube) 

?d i  1. TYPICAL STANDARD CURVE OF E, 



B-NSB 
To 

Bo-NSB - BUFFER ONLY 0.5 ML 

e-.-e ADD 0.05 ML SERUM + DHT + DANAZOL 

\ 

1 1  I I I I I I 

23 47 94 188 375 750 

STD CONCENTRATION. OF E, (frnol/tube) 

;JA 2. TYPICAL STANDARD CURVE OF E, 

wam%a'~% 
-4:  d 

ido.asin2suuluilrn~lwu' di.asiniluimrliu 1.alR;iinsivluiws~iu6~no~is'idiuu~~aun"u 

wuiinnvldlg~.aao.riXuvuiun"u olilnA'+nn'u ilaA slope ml;ounir (;d$ 2) itari~onnnouniwria 

wuiiW~n~iui~wndi~n"uou'i.adld"udin"~ (p ( 0.05) ~ m n . a i i n n ~ l n m r I i u 6 ~ ~ o ~ ~  l&iuwamrimn:d 

E, 1~61~h?$?!u'i i~ndlfi  n' i~?b DHT iia:. danazol ~I$L$~AI~$P<u<~ binding protein tuJiLnrio9 

1dodo~n'u?~n~dr~u1u~iindo~~un~ud~fi5uinisiin~i:h E, ?Yn'imsnnnoudoii aitzdnoqu' 

?u';ddfi%~in'u Ab-E, dl~yudljfi5uinisi~n3i:h Tnudnlnwuiimiuh~wi:qo9 Ab-E, DHT 

!la," danazol idlfkl 0.02 LLR: 0.002% ~ ~ l ~ a ° l F h  
% - 4  

liin?umiu~dodolXvo9nira"n lXdntnn.nalnmrgiu~m:iilnu'n~u~nirW Tnudnlnifiu2<u 

nmuuu'udifumsa"n n m u i  1in:n~iu?2lumsin 4~wnh1Linnr~qumsi.4 I Liar 2 

mnllh 1 Reproducibility V B Y % U I ~ ~ $ I U  

Sensitivity = 2.46 pg/tube 

Pool 

Serum 

Low 

Medium 

High 

Accuracy 

(%) 

80.49 

96.42 

99.67 

Precision of assay 

Within assay (n = 10) 
- 
X f S D  

337.16 f 58.30 

2187.36 f 93.62 

4181.14 f 227.38 

Between assay (n = 30) 

% CV 

17.29 

4.28 

5.44 

- 
X f S D  

350.86 f 69.46 

2177.68 f 115.92 

4137.22 f 263.34 

% CV 

19.80 

5.32 

6.37 



miTis$ 2 Reproducibility ?,as?z?wd 

Sensitivity = 3.09 pg/tube 

ni5id$uuaw"uuwani5iinsi:h E, uiniqara9?glnul.d"d.iLn4oloinarm?dnd4iuau loo &ad19 

Cdkinnmi+iuau 35 51u l u ~ ~ ~ i n : ~ i u ~ u i : i ~ o n ~ a u a ~ u n ~ ~  ludal~ud 5, 15 11n: 25 U O P S O U ~ ~ : + I ~ O U  

d l ~ ~ ~ : u i ~ l i i i i l u d a ~  follicular phase, mid cycle [An: luteal phase U O ~ L ~ ~ ~ Z ~ I F J  ~nd5:~~A~oln151ui:idon 
- 4 2  i ' i i  
a6u ~~~~o~0.lni5n~:~itl~:n"unaiui.u"u.u"u~o~ E, lG'ot7udalii nail 11n:q.l fllui~oid$uuiduum~iin~i:d 

E, u o l i ~ l n d  ds:n"unaiui;u&kndian"uiio~iFil5~1u i w s i m i r ~ ~ u i i ~ n i r ~ e f d ' ~ ~ ~ i ~ ~ ~ u o : ~ ~ " a R " n " n " u  
9 1  d 

bol?auilr:guidi& drfi~1ia'Zuuil.d" oio~iPn"anmnYdt?niolIu~n 7 5:gunaiui.u"u;u i ~ d u i l i r i u  

fiodiqd.iin~oqmiu<n~la:.U"is$u ~in:u'i&~nn?nYoin~~aro~i6"uiw"in~~i~n51:AFnul.d" Student Paired 

t-test 1nudairon~im1ui1mnol'1~od1~~~ud1~~ni~.ad~6~:~unaiub~o~ufou: 95 (p  ( 0.05) lnui~u'r 
nisitn5i:d oonailuarosa"n~lm:i?o 

n) iiunni-s~~n~i:hooni~uariuda4miu5:n"unaiui.u"u.u"u~o E, 

5:~udnaiui.U"u.u"uG'oundi 400 S ; ~ ~ ~ ~ ~ W / ? F I S  (follicular phase) 

s:gudnaiui.u"u.U"ucj:wiia 401-699 dhlun/Sm5 (luteal phase) 

s:~u~na1ui&&~9n~l  700 dlnlun/;m5 (mid cycle) 

6 i & r ? n ~ ~ m n : 6 ~ ~ ~ u ~ w " ~ n ~ ~ d ~ : ~ ~ u ~ n w i ~ ~ d d  Inel$ Student Paired t-test d5ingwai~R" 

iiarnl%a7umi=iid 3 n. 

U) iin~i:6Fnu~auUYOl?a~~nuni.u"iAaun"u oin4o n. wn~lR"dsinQiiuYor?noinis"lnd~naiu 
nonn&9~o~oan'un'uiiui~15~iui9ariu5:~unaiua.u"u.u"u ~ ~ ~ u ~ . ~ ~ i . u " o ~ n ~ l ~ ~ ~ m u i s a u n ' u ~ ~ n : n i d i  Student 

Paired t-test ~ n d ~ F Y i i t ~ ~ ~ ~ ~ a T u m i ~ i l d  3 V. 

Accuracy 

(70) 

76.37 

108.73 

101.60 

Pool 

Serum 

Low 

Medium 

High 

NS = Non significance 

Precision of assay 

3 f l  

3 U 

Within assay (n = 10) 

naiud'u$u 

%8s E2 

( 400 

401 - 699 

) 700 

( 400 - ) 700 

- 
X f SD 

297.67 f 66.91 

2214.16 f 172.81 

4273.00 f 229.1 1 

Between assay (n = 30) 

To CV 

22.48 

7.80 

5.36 

- 
X f SD 

287.83 * 59.12 

2259.51 f 223.52 

4221.60 f 342.90 

A1 t d " ~ &  

- 0.99 

- 0.03 

- 0.65 

- 1.30 

To CV 

20.45 

9.89 

8.12 

A1 t 

oinmnis 

k 2.030 

* 2.030 

f 2.030 

k 1.982 

Degree of 

freedom 

32 

3 2 

3 3 

99 

Statistical 

significance 

NS 

NS 

NS 

NS 



250 500 750 lo00 I250 I500 1750 

dju~tu E, d ~ m ~ w t l j j  non-extraction (prnol/L) 

$4 3. m ~ u X u * i u d u o r d i u ~ ~  E, d ~ l m u i d  non-extraction LIB: extraction 

3ai& 
d l  1 m~imsi:dd?mar E, lu~imdo~$1"aui3uims9iu az~oql&ira:aiudunruivu ainoi nkuun 

E, oonoinldsiu%ud"iiw&~ ~. i%~~uaddo~~~di l31"di~ i ia : iaa i  i~?drnui:~a:w"iuil.a"u?niswi~nisiiwwb 
9,-, 4 

nazwaaea~An&im:w"w~iiini~iinsi:d E, sin~imi;o~lnum3.r nirim3i:d E, lnuii2 a:&o~~1urnr 

2 "llPdgn do DHT laaz danazol 0619a: 5 ui~un~uad%uPd°li~dodsl'aoU'l9 fi6~n13~i~51:d El %flu% RIA 

DHT ~ 6 %  danazol &!anu<slurns saturate protein binding site idu SHBG d i l ~ ? d ~ i ~ l ~ ~ i l ~ d 0 ~ 1 l i ~ . u " i  
runaudjfis'ui RIA iiviiioda1n?$1"ini3ll~ DHT lin: danazol nd~unaeflnnaoq i o : ~ l ~ d l d j t i ~ o l  

9,-w 4 9, d * d  
RIA i ~ o i m s i z d  E, lu$umoudo?d na:r;aoua~mo~ln_aulni~ua'ini~~~ 2 vPdgnJ Wd~d~A?u~<u ~ b - E ,  

* 9, L ~flumrliu danazol ~ ~ m l ~ ~ w ~ u u n ~ i i d  500 i lnniu - 500 ?ulnsn?u ~adsingii danazol dldfjn'fui 

f k  Ab-E, idu.1 0.002% J.rwn2sonntYoqhwavod Schwarz and Boyd (1982) dm DHT &?ddr?u~iuu1 

douudti?n*rlinirwna8diiuui~u3n"fl danazol imraujiidfjri?uin"u Ab-E, t r ied 0.02% m11& IIRR~M 



p l p r i p l r  

i i iuiimr 2 v ~ n d  iiX:lq?'nnini4nGu;.1nin q ds:nianZuiIiuo~n~iniunvumlao~ iiWsun?udifi?ui 

mrimsizd E, d3u Ab-E, $%'diniui~lndd nar:{iYis'tlm&iluau'n monoclonal Ab iinald antibody 

dilution 40 1 : 200000 (initial dilution) daui~nias3iu~~n9l+ polyclonal Ab iia:%+ antibody dilution 
ii 

1 : loooo (initial dilution) $~uiuo~oinwuii fb%$ polyclonal Ab n"uii%nd wanisjin9l:d E2 0:iinii 

iiniasgiunin 1nuian:dr:~'unnni.u"n.u"u;9 q d.1 Hoffmann (1978) i?k%dl3il difi?ul RIA a: 

sensitive iinlnu iun'un3in~iiwi:~o~ Ab im: Eshhar (1985) ndi3ii tkonoclonal Ab dn3in<1iwi: 
pl pl 4 4  

nqnii polyclonal ~b uonaindmslq?' monoclonal ~b i i l ~ u n ~ i u n n v u n ~ o ~ a i ~ n i i  polyclonal ~b 8.1 
20 m'i .a'~dwa~dodi1nYo'n6'wauo~1ds~udu1u ~b doiadwadodfitiiuinisiinsi:ii1oai~a~Aau d i l d  

nisimsi:dgn&alidudiBiu 

l o r  - 4  ainmridiuuiriuun3indnw"u6s:ni19ii~~nnua6nimiu wuii n'idnds:dndnndnwirb (r) 

i~ in 'u 0.99 immisnnnoumiudodo1n"uo~i6"~~doy~uina~duon~u?n"i~o1~uun"ui~niasgiu kmsiqd 1, 

z iin: 3 .a'~iilu4on~~n~uiijinislnddninisnla"an"iIiiiunn'ui6'nims~iu 

6auib"nisG.1ndia4iqXu ~ildninisnandi%.a"diulunis~oarisa:aiudup1i6 iin:6'~~"17%4'ni%i1nsi:A 

?n"waii-Jiu&u ibl+i3aii4us 5 an. i i i$u uona1nG~~and?niaP;l.iindo~sl"~oo'i~a4d~ 10 id1 id6 

~iuun'uiiuinsgiu ( i i n i n rg iu l~ i i ndoa  0.5 am.) d.aiiluds:luaddonul; iwsi:n'ilnYm~mnCu 

(stress) an$ouaq nu1Gui.1siu6'o~0(d~as30 E2 Gndon"unaiu?u 1~uni~Gnninnisnn1v~unu?.u"dniin~i 

m3:nis~ymruin (Cheesman et al., 1982) n l ~ ~ ~ ~ 3 : 0 n ~ ~ d l l 4 ' 3 : ~ ~ ~ 0 ~ ~ 1 ~ ~ ? d f ? n 5 f l n 3 ~  d.rariiluwaA 

domswuinrd*luiinmwf~1vNaX6?n6'o~ iia:uonainGmrandinia~ia~do~dl'~7~dnisiinsi:do:i~u~aA 

donu?~?otduidon$oua~ msimisiaiz~domludiniardnin (10 na. juld) na iu  q nRiinoionir oiadild 

itinnia:la~noi;1~3nsialan" 

dau&iduuo~i~~ddniin~niainnislq?'diniar~ii~do~$ou rhlnTJrnlnsoimsi:ddiniar E, 

u i n i i  5.44 $lnnin/nn. iid&unwio.r~ain7sniin"av!n?nunisiAud?niaCiindoqdl.d"Iilu 
v s r i  

0.1 na. ~ u ~ ~ a r : d d i n i ~  3 ~ - ~ 2  Iia: Ab-E, 6'-an~%+iviii3u oo'i~?s~~ds:~un~inivnvuuoawu?n"$ounin 

i i a : W d f i ~ i n r h ~ ~ d o n i s i i n s i a d l s n ~ i ~ ~ G ~ i n m 4 - u i i  .u"oidu4nodi.1nd.rvo~iilnni38 azwuii 
P, 9 "  n3iuia'o~o?&o.ri6"nismnaoq (validity of assay) ~U~:~~R~~UIUUUU~IGU s:ddi~uds:dnduo~n3in 

2 4  
iu'uqiuulunir4 ( c v )  ;wiiiiui~sgiuiilnGou ~uumin~uia ind?uia~ i i~do~d~.a '~ounin  #ilG' 

wnnisiinsi:dnainindow?Xninniii6"0~imsgiu iidiiodluinadn'uoniu?n" (CV = 20.54%) diniun'i 

n?ini$n.Yus:gunmqiia:;q ~ i o  cv 1diandi.rsiniiuin~jiuninGn J.monn~o~n'u?nds:n~~voqnia 

w"~~l~.f la '6"%~d ~ ~ ~ l ~ ~ ~ Q : ~ 1 ~ l % ~ ? U ~ l ~ ~ ~ ~ l 3 W l 9 ~ l ~ ~ i ~ W ~  i d 6 ~ U l n 5 d ~ ~ l 6 ' ~ f i 1 l ~ ~ 0 9 f 9 ~ ~ ~ ~ f l ~ i ~ d  

ymruin iin:msimsi:d E, idomr:uri3aimsan1 ~riniuta?uniruiniswarniw"un~io~"i IVF ain 

nu.nuwuiir:n'u E, ~ n n n i i  200 ri~nnin/na. i u l d  ~.miwrn~l~di; l r imni~an\a~ (Roy et al., 1965) 
9 9 4  J.aislnddmui~okn~iniu~vu~sz~ud1n"gn6'o~1iniudiiw'iiiunn"ui6"ninsgiu nj6'uiilnni$7.ru'inil+ 

uinisidoms:u:nmnisan?4diniunis~iniswarni~uniia: IVF lunu'~uJ~ip1uirnsiai~w'u~ ninia i  

;binm$-ufi3ainui na:~mnunina$ ~win~nrdnrn inu iL  .a'~dnnpii'l&adi~uddiwola 
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