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Abstract : Chatporn Usanachitt, Smai Leepipatpaiboon, Chonticha Kua, and Pramuan Virutamasen.
1989. Comparative study of unextracted and extracted assay of estradiol in serum. Thai
J Hith Resch 3(1) : 1-11

The conventional RIA method for estradiol (E;) determination is required extraction of E;
from serum protein with organic solvent which is complicated, time consuming and high cost. It is
appropriate for research project due to high precision and accuracy but not for medical service which
Sfaster result is required. This bring the research team to develop the new method. Add 5o-dihydro-
testosterone (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.

The validity of the new method are follows :-

Within assay variation values (n = 10) for low, medium and high concentration of E; are
22.48%, 7.80% and 5.36% respectively. Between assay variation values (n = 30)for the same pool
serum are 20.54%, 9.89% and 8.12% respectively. The accuracy X is 95.56% (76.37 - 108.73%) and
sensitivity is 3.09 pg/tube.

The comparative result of E; analysis between this new method and the conventional method
by using Student Paired t-test is not shown statistically difference (p { 0.05). Use the linear regression
line studied the correlation between these 2 methods. The correlation coefficient “r’’ is 0.99 and the
regression equation is Y = 0.05 + 1.009 X.

The result is shown that this new method is relatively high reproducibility as conventional
method. It can help the gynecologists to diagnose and treat the patients more efficiency.
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maiansimbunaneanii lnsaa [estradiol (En] Tow radioimmunoassay Wuthoguitt Fuflu
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Tz/wu?ummam7mvnsz/mu1/g7n7mmim uas Ikanmaasimely 5 137w

INNINAGNAINUNUEY (precision) wawnm“pﬁi?m/ YWﬂvmawawﬁn/i Anpvasn i T
'mmmnu (within assay variation, n = 10) Yay pool serum me")mw/'lm E; 977 naNUasg 1At 22.48%,
7.80% oz 5.36% s a1l ﬂ7di11/5::fmm/am7511/tmuu73n:)m'm (between assay variation, n=30) Yav
pool serum Ay WAl 20.54%, 9.89% uaz 8.12% MwiwY PImpRTAEN TR (accuracy,
n=10) WAl 95.56% (76.37 - 108.73%) maw'alunidn (sensitivity) il 3.09 WiAnsimasanaas

Tun Az aAaeana aaBiiunar e 3mnngues33lni Tl Student Paired
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r=0.99 uazannuduannay (regression equation) 1A’ Y = 0.05 + 1.009 X
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RIA 19ul9¥n156u thin layer chromatography (TLC) (Doerr, 1973) #3anisyduenninvasanyiinstuime
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T1/5Au sex hormone binding globulin (SHBG) %114 SHBG lunTsuniudeignser RIA Tuil 1980 Huber
etal. 1819 Sa-dihydrotestosterone (DHT) d3wna 1 Tulasnsuadudu ldadunnvasanaaes megarszd s
AeIRU 19 2 Atudun)deans T uag DHT niusimaeus1auny  1uil 1085 De Boever er al. (1986) ‘la
{ o - Vs Y o @
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o Tugasuiy SHBG binding site Tagodonanmsni DHT @ailu derivative 499 testosterone Loy
o v W 9
danazol 1y synthetic testosterone IANUANINTOUN SHBG laann E, (Dunn et al., 1981 ; Pugeat et al.,
o Y £ Qaa a 3w H) o 4 o aaa @
1981) ¥1v SHBG ‘lihsunuaelfiioimsdnsed wazusnninudawuaisne 2 e ldvingasedu
Ab E, ¥ luljnsen RIA
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RIA #aHamM3dnTendoanananuds RIA Nadauun E, awdmed uazisivanndamnsodssyndly
Tuanumuusmsinges E °luﬂu'1ﬂ7ﬂ5ﬁnmiﬁummﬂ INOUTMIMIHANINYUNID in vitro fertilization
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1) msf?ﬂmu"nﬂuwmmusauﬂswmmauﬂﬂmmm 35 510 mUs'va 18-35 U luudazsy
P0AI 3 AS1qay 5 wa. TAetui 5, 15 Ay 25 vealsEsudeu SuNniuMARIEIBtITIN 100
ethe iimdeailalildasmudy i llfu 1 - 20°C sunteziindinsgilsing E, aae 2 3t
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2) Faqailnlaluvuiums RIA
2.1) ?13019Ig U estradiol, Sa-dihydrotestosterone (a2 danazol 310 Sigma Chemical
Company, St. Louis, USA.
’ . ) Yo < d LY
2.2) Antisera v84 estradiol ¥1a monoclone lasuowATIZHIINGINMTEUINETAN du
polyclone 919 Steranti Research Ltd, St.Albans, Harts, UK.
2.3) A15ANTINTIAVD estradiol 2,4,6, 7, °H estradiol specific activity 104 ci/m mol
910 Amersham International, PLC, Amersham, UK.
2.4) Assay buffer (0.1 M phosphate gelatin buffer in saline pH = 7.2 * 0.1).
2.5) 0.625% L2y 1.5% suspension charcoal in phosphate gelatin buffer.
2.6) Diethyl ether, methyl alcohol 310 E. Merck, Darmstadt, Germany.
. . ¥y
2.7) Scintillator Y3enauAIY
— Triton X-100, toluene 910 E.Merck, Germany.
— Liquiflour 910 New England Nuclear, Boston, USA.
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3) Ismsinseriliue E,
3.1) ’35111915&’11‘! MuiumMsmMuisves WHO Special Programme of Research Development
and Research Training in Human Reproduction, 10th ed, pp 54-65, 1986
3.2) A5l wIvuAITazawNIAIIY E, IMUANUYNYY 23, 47, 94, 188, 375 LA 750
wulnlua/o.4 wa.
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0.1 wa. Ab-E, (1: 200000)
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ulugrniuds 5w
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plot aalunszaw logit-logarithm graph 1vuny y 1iud percent bound unu X iHupnuvuau 'l
nsliduase (U 1) manududuves E; hnlmdesdiednezensldninnsinasguni  (Moss, 1976)
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logarithm graph HHUWIAYINY (Eﬂ‘ﬁ 2)
4 y o (883 W ! A
6) Minacoumeudasliiviudl DHT uaz danazol ‘livingdsodu Ab-E, #l¥lumsinses
MIANIRUFWABINUITMIA WS UMY (specificity) Y09 Ab-E. @9 DHT uag danazol
Y - a a [ 4
Tasmsasnainasgiuves E; (muitmsimsizilsine s.1) wivuieusunsmdnaoauduildsn
a15WIAT§IU DHT uag danazol Tuanuidududia q fusn 500 #lansu - 500 luinsnsy deo 0.5 wa.
18 §Rse1dy *H-E, 1oz Ab-E, mhmmmmwumummnunw‘lcﬂumsmmwmmMmmmu
E. aﬁmummmmwwv I X dhulsnannuidudures E. dldineliidaUinsedy Av-E, mﬂ
percent bound iMAuAIanilsvesit %B uay Y hilsinannuiduduves DHT wie danazol W4 1o
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TMifadgAderdu Ab-E. Myaiduanu daiuanusumizves Ab-E. ae DHT 30 danazol Aaiffusouaz
X
Y
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7) NageuANUYene laveInsia (validity of assay)
3 v o o o e
MInaaouANUYene laveamsia lannmnaaeunnuuiudrlunisia (precision) uay
t4 @ ° ) By a @
ANUYNADIVBINIIA (accuracy) TagyhimsAnyinavesitnasgiunazisiniarugiuly
7.1 anuuud lumsia
o @ 4 < Yy Y \ @ s 4 3y 9 ;
M1alasmsia pool serum FANANUVNTUVDY E, a3fua1usedt Aonnudusud
Y o o % @ Qd { 3
nan oz 1d1Hmsda pool ax 10 @edn luyaieadu mmdulszdnsvesnnueuuu (coefficient
. 5 . < v n % § i [ A\ 4 o a v <4 v oW o
of variation = CV) luneas pool 138171 within assay variation FUADWNAULTUM TIF UIALINVIULT LT
@ v 4o 1 @ vy 5 5
IAEINIU vt CV mﬂ"lﬂ“luszmnmwvlﬂm between assay variation
7.2 AUNABIVEINSTA
Tasmsiduansainasgumnsauniueu ashniundesdys Idlannududud na
@ Y o @ o o { £
Hazgy WUl uanhinsdanguaz 10 @10619 MUIUNT percent bound HOTMIAURABYDINNINYNADA
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8) MIInTIazmsysziiuna
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mmﬁmmm?fnwuﬁsxmnaﬁmmgmuamﬁ‘lwn Tﬂﬂ“WNﬁﬂﬁ')lﬂﬂzﬁ E, 993300371
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1I1L1]iEJ‘lJL‘V]ﬂ‘UuﬁZ’)lﬂi1$‘HNﬂﬂﬁn’Jﬁ‘YINﬂth Tﬂtﬂﬁ! Student Paired t-test FIVTWITTUIAIAINUUANA
@ @ aad @ 4 v ¥ Y a
athahisdAgneadanszauanuseiusovas 95 (p ¢ 0.05) HazmANNANRUTIZH I3 Taons
IvaddaoanesFaduasa (linear regression line) emaaulseansvesanadunus (correlation coeffi-
¥ E4 i ‘ )
cient = r) ua:smamwa“lugﬂ‘uamnmsmunﬂnaﬂ (regression equation) Y = a+ bX (a = intercept,
b = slope)

90— »——a BUFFER ONLY 0.5 ML

T T T T T T
23 47 95 188 375 750

STD CONCENTRATION OF E, (fmol/tube)

zﬂﬁ 1. TYPICAL STANDARD CURVE OF E,
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] ad X d ad [ ad ayvo & ad (4 < v
moannIsiduismslvd dennisuasgiu Rldhinsnunasgunsdesisnlioumeuniu
] 4y v ¥ o Ya o < 4 @ <4 & aa
wuhnsnlansaeaduvuuiu eglnddadu wazdl slope milouru (UM 2) uaznlenaaouMIEid
wun hidanunandaduediaivady (p ¢ 0.05) waaanaIHAsgIUNITel 198 muwan1siing iz
E, lwiwmadealdliuandaiu dvsu DHT uaz danazol WF1iudaudasuiy binding protein Turinvdaes
wetesiulildlsaulmiundessunnlfisoimsinszd E, du lavinsnadeudedn a1sneaean
TidUgasendu Ab-E, al¥ludjsoimsdinsiest  Tasdnmwudnnusumizvos Ab-E, Wilde DHT

1o danazol 1MAY 0.02 LAY 0.002% MUFIAY
o q Y o Y Y a S [ { v
dmsuanuedeldvesmsia ladnunaitinasgmuazitindaiugiuly Tasdnuunoary

1 o o Y o o 4 4y ¥ <
anupiudilumiia anugnassvesmsia uazanuhlumsda dewanlauaasiiluasei 1 uay 2

M3 1 Reproducibility Y9v3595§71

Pool Precision of assay Accuracy
Serum Within assay (n = 10) Between assay (n = 30) (%)
X +SD % CV X * SD % CV
Low 337.16 = 58.30 17.29 350.86 £ 69.46 19.80 80.49
Medium 2187.36 £ 93.62 4.28 2177.68 £ 115.92 5.32 96.42
High 4181.14 + 227.38 5.44 4137.22 * 263.34 6.37 99.67

Sensitivity = 2.46 pg/tube
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@3N 2 Reproducibility ¥aui5 lnil

Pool Precision of assay Accuracy
Serum Within assay (n = 10) Between assay (n = 30) (%)
X + SD % CV X £ SD % CV
Low 297.67 £ 66.91 22.48 287.83 = 59.12 20.45 76.37
Medium 2214.16 £ 172.81 7.80 2259.51 ' 223.52 9.89 108.73
High 4273.00 £ 229.11 5.36 4221.60 £ 342.90 8.12 101.60

Sensitivity = 3.09 pg/tube

msnlSvusuwamsiingigy E. vinnaaedislasldiumassnnaasdndiiuig 100 dreea
: 9 o q‘: o { o
Felannaaisiiu 35 518 TuearsenILaensINaIunse uyaiun 5, 15 tay 25 veesoulsedudeu
taUszanaduiuaae follicular phase, mid cycle tag luteal phase VowAAzs1W AUTTAIRVEINIINGON
S44 4 9 ) Y 9 Y v e Y 44 < < A ¢
50 INDABININTENLITAVANNANIUYEY E. Wagluaad nana navge viadmenisumisunsding e

A v o4 ) Y Y o v o ad o ad oy ad Ve o
E., vaddfind Nszauanudududinansuitinasgin msizmswannismslniusiterseelylaay
9 v 1 ¥ 4 ¥ o as ¥ v o Yy 4y v ¥ o Yy ¥ o & 4 4
Foyaunszauiniy dadniitiuinly ewhldldmnligndeddunn q seduanududu dniuiady
O B 4 o Yy o ¥ 4y ¥ Y ad 6 - ¢ v .
dredraniunassmnudnyuzdeau tanhdoyanlannnideddsunihimsdinszilasly Student Paired
t-test TagRaTaMANUIANANDINTTBdAYNIEdANTzaUANT e UTEERY 95 (p ¢ 0.05) TaAwLLA
M3ns1e eeniuaeidnyuzio
A o @ Yy Y
n) wenmsdnziesndua iy iamuIzauANNAYNIUYES E,

@

{ Yy ¥ Y A A .
sEaUnANUATNIUTDIN I 400 wTﬂTua/am (follicular phase)

@

SYAUTANNITNTUSENTY 401-609 WinTua/aas (luteal phase)
<
1

@

FTAU mmmquamw 700 Winlua/8a3s (mid cycle)

v

o 9 { o o o < ~a y . vy ¥

deyaninazilatunhnmsdszadunanaadd Tavly Student Paired t-test Usingwaiila
naaal3luaisian s .

) Mﬂsw“wiﬂﬂsawauamwummmunu mﬂ‘UO . Na'w"lﬂﬂsmgawanammﬂwnumm

ﬁ@ﬂﬂaﬂﬁﬂﬂﬂﬂuﬂ‘U’JﬁlﬂﬁigTu‘VN’duJi ﬂummwmm ﬂQN“%QUHJE]lJﬁWQ'VINﬂMWS'Jllﬂull’c] ‘Ifﬂ?ﬂ Student

Paired t-test wailaiaaaliluaisan 3 .

M 3 rsinnansinT s E, 19 2 365 nand

ANMUNTY Mt nld it Degree of Statistical
Y03 E, NNAMIN freedom significance
¢ 400 — 0.9 + 2.030 32 NS
3N 401 - 699 — 0.03 + 2.030 32 NS
y 700 — 0.65 + 2.030 33 NS
39 {400 - ) 700 — 1.30 + 1.982 99 NS

NS = Non significance
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Maumsveudunnney

Y = a+ bX

Y = 0.05 + 1.009 X
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JSuw E; ﬁ')"ﬂ‘lﬂuiﬁ non-extraction (pmol/L)

d‘ o - H & -
31}11 3. mmd’uwuﬁ‘umﬂsmm E, 7321Au38 non-extraction LLae extraction
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< ° A 0 q ¥V 4 Y 1997 PR 4 o Y o ¢
E, oonnnldsauluiuvdes  Mlddundesmeamlynoazna 39limnzneniinlyuimsmemsunnd
AuzIvodnanuuazianNnITnsIns el E. mimiundeslaoase msiinsizd E. Tauiti svdeadnans
2 ¥1ia fio DHT uay danazol #6190 5 W1 lunsvasluiundesdieoda neumsiniizs E. lauis RIA
DHT uay danazol daaiaamni@lums saturate protein binding site 11 SHBG vhlvlsaulniundesluih
sunu§iien RIA uaAniesnnldimsidu DHT way danazol aslunasanaaes nvnirhlvinlgaso
. Y ; .
RIA wodns i E. Tudunoudell ausdisodadesiguiliniuharsis 2 sdad hivhilgasedu Ab-E.
Taumaidu danazol NiANMITNTUAWA 500 WIANTU - 500 TuTATNTU WaYsINgI danazol YA3n
A Ab-E, W03 0.002% %aWatiaennasatuWave Schwarz and Boyd (1982) ahu DHT §3ludisioanm

aaa [

v 18y Yo < o 14 < v Y Y
ﬂouumr}"lﬂmmswﬂamu‘umﬂﬁ’mu danazol llﬂ3WU31ulj§]ﬂ5U1ﬂ Ab-E; W83 0.02% MUY Hﬁﬂ\ﬂﬁ
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M3ATIeH E, dau Ab-E, MFdmsuitlmii aasdiseldlgidfusida monoclonal Ab wazly antibody
dilution f1® 1: 200000 (initial dilution) dw3snsgudanaly polyclonal Ab uazly antibody dilution
1:10000 (initial dilution) mumoamnwnﬂ ola polyclonal Ab AUAFInY wamsinsie E, i].ymﬂ’n
ABasgrunn Tmmmvwswﬂummwuwmc] %9 Hoffmann (1978) Alanan UjAier RIA oz
sensitive (A1 JuAUANMUSIMZYEY Ab W19 Az Eshhar (1985) nd1n31 monoclonal Ab fianusume
qan71 polyclonal Ab uenN9INUM3s1Y monoclonal Ab flgluanududuniidenand polyclonal Ab

Y 4« 44 o0.q Ys = 4 4 <4 < v aas A ¢ A Y o q ¥
20 1M Falwaaneyh lventwaveslsauoulu Ab Miersdwanelfisoimsdinsizmiieaasats ilv
msdnszignaeiudiAiy
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