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Abstract

Estrogens, the female hormones; are compounds
capable of producing a certain group of biological effects,
They are capable of producing growth of the female genital
organs, including the proliferation of the mullerian derie
vetives and the appearance of the female secondary sex
characteristics, In women, the main source of estrogen
production is in the ovary. Determination of estrogen
levels in the body is therefore useful clinically for the
study of ovarian function, Estrogens secreted by the ovary
are carried in blood to the liver where they are inactivated
and metabolized, ‘''The end products of estrogens are chicefly
in urine as glucosiduronides and sulfates,

Although the estrogen levels can be measured in
the blood, but the methods being used need expensive equipe
ment and the cost per test is high, Estimation of estrogens
in urine can be carried oult more easily with acceptable
accuracy and it is also practical for routine cveryday

analysis. The measurement of estrogen levels in urine in



rhai women in microgram range has never been done before
in this country., The establishment of the method will
be very useful for both clinical and research works re-
lated to thé ovarian function,

The method of Browm et al (1968) was selected and
the technique was sct up and standardized in our laboratory.
Testing for rcliability of the method in our hand was satis-
factory, both in rcproducibility and recovery cxperiments.
When standard estrogens were added in the 24 hour urince
before acid hydrolysis, the percentage recovery of estrone
(0.1 microgram) and estradiol (0,1 microgram) were 79 and
54 respectively, The addition of 0,1 or 0,003 microgram
of estriol to the urine before or after acid hydrolysis,
gave the same percentage recovery of 68, The lower limit
of sensivity of The method was found to be 0,003 microgram
of estrogens in 1 millilitre of urine,

with the established method, daily urinary estrogen
levels in 4 normal and sexually mature Thai females were
studied, It was found that the pattern of excretion was
similar that reported elsewhere. The lowest value was at
8(5=11) micrograms during the follicular phase; the mid-
cycle estrogen peak was at 96(73-112) micrograms and the
luteal maximum was at 58(38-90) micrograms

Changes in characteristic pattern and levels of



urinary estrogens were found in 4 Thai women while using
a low dose progestin (Megestrol acetate,0,5 mg daily)
for contreception, Low estrogen levels were found to
occur in 4 Thai women whereas the levels in the fourth
subject were unusually high, ©Soon after the withdrawal
of the pills, all four subjects show the return of the

~ characteristic pattern and the normal levels of the
urinary estrogens, These data are too small to permit
eny meaningful interpretation, however the determination
of total urinary excretion of estrogens may be a useful

aid for the study of the effects of hormonal contraceptives,
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3, szuznranla (ovulation)
4, ?zil:glLﬁﬂﬁ (luteal phase)
Turzuzusn FSH uaz IH 'luLgamsm‘qmu;mﬁmﬂﬂmz%u‘l%n!ﬂﬂﬁl,ﬁﬁ
Tusslay WyLduln (Fhsnnau
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fﬂicle)wztﬁaiﬂuqﬂ%ugn ‘ﬂﬁlzﬁ‘r‘lﬂﬂﬁlﬁﬁéﬂ%’lﬂ?:dﬂulﬂ Tus zuziiadlng Lo
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peak viilndanouitazinirin1a17uma  peate Tedtedlnriaunany Touifou
%qwmiﬂj‘:uﬁm“ﬁfn‘lél- vt o e m 28 41 Tusus A
h -peek p410d1nT TN NIRRT UTuw FSH 2200 L8913 N
negative feedback mechanism ‘ﬂmmﬂimlwﬁ'ﬁ?;ﬂ FSH ii?;ﬂ?ﬁJﬂm
LH quisﬂzﬁ'{vzgéu %atﬁmmwn positive feedback mechanism
‘ﬂﬂﬁlﬂﬁiﬂﬂ?ﬂﬁﬁ?{@ IH (Speroff u,"az Vande Wiele, 1971)

s suzidniiar suznnsan lavies suzls sumAemaTea T ey 1o TH
azgq%uwlﬂu peak Wt lodh ua:u‘wﬁﬂauqﬂ;'mm«;qnww?tytﬁu‘iﬂ
aioans e iR naranlaes Rntwassant TH peak 16-24
Al T fiffiis TH peak 94 FSH peak \findume Tdngu
%ﬂ"‘r{l;l.;ﬁcl’?‘;’} estrogen peak Lﬂu?ﬁﬁﬂ;lﬁﬂ IH peak (Swerdloff
uaz 0dell, 1969; Kupperman Uaznliz, 1958 Uas Ferin IazAus,
1968; 1969 ) t;ﬂum;ﬁﬁﬁr:ﬁmmn“l?jlan;ﬂﬂ Puiad o 1auluiaanazanas
Turoutaeuiurnfasnael TH peak vaz nrnilinsiosdifa Seezinennlala

k4 v P 1
aren IRz imng TH peak lﬂuua‘ﬂm estrogen peak UAr estrogen
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T LGN m*r-;.ltﬁmw!ﬂﬂﬁLﬁmmnu.ﬂwzgngﬁ’[m"lmﬂu A7 g it
l‘\! o 5 o 44 "; il -
(corpus lutcum) *ﬁw:w:ajtﬁﬂwme‘mjmmﬂr::mm 8=9 U naMN
« ! A X P ar
unranla (Speroff wagVande “eicle,l1971)uazaanuuntTudarum
L ... A « o ol
Tinoussterommeudalyl Tuszuzh merdigiiin eyl Ladlng
1 o = . = ‘3 o l’
tnnzifnfungeiumiiy peak Snareviie dwil TH Tus suzhdiszany
"Md = ! ‘J 4 -
A Lmnuqmjsmmgwnﬂ‘lm:u:mam VINUANINAANTN Yen (1968)
L] . o & s i 4 s
mna LIyl ﬂmﬂ’ﬁgl.ﬁﬂmmg nrrhnardaainen danelyTu
o = - ] ] ] ]
7 zuzgihemallundd ims wnaiws 1z igla we Rowson (1970) wnnlu
[ 4
unzvazuy nerigiisaany T s 128 Tutcolytic factor mungnly
e
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3. ninfuniodlng i sululddns
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Sanqrdntumiedlng taninaumoen ot 3 Wzl
3.1 Biological mcthod
3.2 Checmical method

3.3 Isotopic dilution
- LA I >
w3 Animaamenneiilusau maweiwe (specificity)

-4 ]
aula (sensitivity) mMQNAN (accuracy) WAXAMIMLMEN (pre—

" 2 va & or |u - rA s
cision) nA19z18en1a3Tmiduoyiiingls zdenlunts 3

3.1 Biological method
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’i‘%ﬁqﬂﬂiuﬁmﬁﬂﬁmﬁ.ﬂumﬁ’ﬂqmﬁuﬁﬁmq LOd AT LYUNENNTD hng ZAUDAN ZUNEN
' v ‘J =
goedmmaase Tt fianas Llasulaanag d713me Fauadl s sdig e (Morpho-
4 -1 2 & L} v
logy) Wdwrranrw e Emnens (1962) 1nr90s21A%N fﬁ‘ﬁtluﬂﬁf

ar 2 A
AnlFumtodlns taulaihuaes Al

.« > !
3.1.1 90 lnefneanar Latulaesilnaes von yaoenaon (vaginal
. . s T ‘1 h .l ' ’ - 3
cornification )zjﬂwgmm 3 l9oon ‘Allcn gz Doisy,1923; lMarian

' 3 -’J -
1@z Parkes,1929) IatiAmdny twazimaulagenn

. A e | ’
3.1. 2 Inlaefneatunyluddy #faouas liges (zaysesnaon

(vaginal mctabolic activity). (iMartin, 1960)

1 ]
3.1, 3 30 IAUANLANATILN LTAUA 2R NBINLEN \TayIoNnaen (vaginal
nitosis MaZepithelial thickening) (lartin 1A Claringbold,

1960)

o = e | i Tag
3,1, 4 0 IALANTANAT Lﬂﬁﬂuuﬂmuﬁwunmﬁumgn‘luﬁgwﬁmqm 1une
1

g reproductive life (Lausomiazeme ,1939; Evansiazmis,1940;

Dorfman tay Dorfmean, 1954)

' ] ]
3.1, 5 A lauinenrsswfomoinlalugnln (enlargement

of thc oviduct in chicks) (Dorfman uaz Dorfman, 1948)

a T A A4Y d i e Astd
M1 biological assay MOAMITFAMNUAZTzAND  ATULMNZ
4 o E-4 ~
a1 lunrrueaoaneny 43719nen ezl lad LazuenQuANITN N EIN M
e |

2 [ ' P o N v o
979 unlunarils v iupaeos Lmumate AT IMMMIMEAIoE  ABINAT LA

-2 A L [ |
AUL1ABIL TIIULAZAN 1953
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3.2 Chemical methods

saunalad 3 W f
3.2.1 Colorimetric method
3.2.2 Fluorimetric method
3,2.3 Gas chromatographic method

1 &

Colorimetric method Kober (1931) TMENMINLNBAY

v

o Tns Loufinrazany phenol ‘lun:ﬂmu-*mummu ua'am"lmw«;'qqmum
wazilumans 1ndaras canuduna Loy ﬂﬁntmﬁmﬂmm mm'\ﬂan?uﬂa \ag
(Kober rcactlon) mtmﬂmﬂu 2 Jouy (Cohen uay Bates, 1947)
:vuvmnﬂmﬁﬂmmﬂmfLwnumm-'mu phenol Tunsarusfiam el
dnTazanud e *ﬂ*ﬁﬁmﬁﬂ S muﬁmﬁmWﬂmqmmumtmuq‘lﬂ
ﬂﬁ’lwuﬁaj‘lﬂmm.mn&mq Ifeferintuar i megefiadlar il Ao -
ufsmmﬁ I mmqﬂ"lmwﬂmnﬂm Ldﬁewuﬂﬂ:u%ﬁﬂnﬂuﬂ'ﬂﬁﬂ-ﬂgﬁﬁnﬂﬂﬁnnq
wrauy LadTnt Lo lunarafhenaemea mw-‘luﬁmmamﬂum'luﬂmﬁ%’umm
nuﬁummnﬁmmﬂa’lmlw Brown (1955b) uaz Bauld (1956) 1efinmn
mmm‘l'ﬂ Lm‘lﬂmmﬂﬂ“mmmﬁ‘lm 1w"lﬂﬂmgﬁmqi]wu Tﬂuﬂ:uﬂ;mﬁmfﬁnﬂ
u,ﬁvqumsm‘lumq'nu 'Mnuuﬂugm (Brown, 1957b; Ittrich, 1958;

Brown U8 Blair, 1962 Brown tlaz Coyle, 1963; Klopper
wasz wilson, 1962 uavBa;rlow, 196351ﬂﬂ?nﬂ;~1|.m~uﬁwuﬂmqmqﬂﬁ

mmﬂn‘lﬂ itaeelnle manls tm.mﬁuummm ‘ﬁumfﬁarg‘nmqnﬂwmwa'qu
AOLAAA T ﬂﬂ‘ﬂuumm‘lﬁ'iﬂ:r"lﬁamamn umathmea LT tmvmﬁmﬁ'zuﬁtﬂu
mﬂTﬁﬂwmm‘ﬁq 'ﬁﬂ*ﬁugummmwsm‘lm:qﬁummmuﬂﬂn"lﬂ LmﬂuQﬂmun
ﬂﬂmmnﬂsu*ﬁumﬂim Loume 1nfenln et 1ﬂmlﬁn?mmrmﬁ“’1numw

-~ - 4 o
“l':u'mun gqmmzm:‘lmmﬂﬁ'imtwnumu'mmn‘lm :ﬂnﬁaﬁmuﬁu‘lﬁ vnu
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Tulédmeravdntingrn  dnludddnzaoanssndinsiodlng Laualus silulng
o ) 4 M'! | [ P |
Nl MRMEAIINEN Ttirich (1958 Yafnuataznsasdounsininornnge
g @ N o v e rs ﬁwﬁ'ﬁ&"q g8
AintradvTasudiEiinTunlntver  uazrdag Lt fnendfinfen
< 4 pu 1 7. . i
Intorutatfunanlawer Insluis (Kober chromogen ) nndnin lame 2%
S o g & 4 A ¥ 4 =
v lulnrfiuoa (p-nitrophenol Yunanlivery Batile noqudediduaee
oaudedimaneeonn W lnera iRl aunar Shanian i foquag 1o
» S 1 - ¢ ¥ bt
Ittrich (1960 a) laudneTvim@namensinnaolsorwan  Galmma
r! '
azauBunTuau 1 17U tetrabromoethaneldz tetrachloroethane
dunsodtilniues ins Tutauln ﬂﬁ:rnigu’ﬁﬂﬁn?ﬂﬂﬂLu'asn.ﬁ:ﬂﬁﬂ?mﬁwn?'ﬂ
(Ittrich reaction ) wantladlylunarandTuenoalng vaulugntysnd
(belokangas war Bulbrook,1961; Stoa Ua: Thorsen,1962;

Brovm rasfrle, 1968)

,-‘Aéf‘ - ﬂ!y >3
Fluorimetric method  Amiewimnamitao tedlng Lauinuiinga

nugtutaum  (Preedy ugs Aitken, 1961a; 1961b) wransawediata
(phosphoric acid) (Finkelstein, 1948) uadlvdrriiaqnaed iniag

= ﬂ% - # S o - w¥ .svf\'y- ¥
ULFYY B9z LRnuNuean T UmILod I LautazARm AL Tadrdln  A5u vy
1 ]

* s e ; e o =4 f-.' A.'.-;,
vl»’]ﬁd\m')ﬁ’lﬁ'lﬂg ULANIININLWIZNIMAN !.'I“IT’lzﬂﬁ"l?’ﬂﬁ'?”lﬂ]rﬁﬁ’ﬂ3‘1’1?1‘(]}]11“’{].1!11'1?

g, o = = = ] A o
dfttadlnsian  TvmaaTosudslataudl 35059 Luflon s tuaduaSnehnlaean
~ £ A=) ) . ‘3 e ~! ! [ l-e!
inferlnivesuaziinfudws  Fauunnrsaniau Fesueegui wathaau
T

'r:"um::gqn'm

Gas chromatographic method nmils  Gas liquid

chromatography Tumsnfumng i furonn gor limraun Leding L'nmﬂuv
memuﬂ'jl%o (Vandel-Heuvel uazmiz ,19603;1961; 0tz uas
lartin,1961) mﬂuﬂﬂﬂm:ﬂmﬂ;ﬂmﬁu (Fishmen 1Az Brown,1962;
Yousem,1964; Wotizuay Chattoraj,1964; lenini, 1965)
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3.3 Isotopic dilution

T | ¥ s ”
i LauanaT laa T lunnr ndTumiied 1ns taufe Beer uazGallagher
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1 q! o - o
ANUNIT LANT LUARY 209 102 10T LULANN M2 1T TUNAT NTATALTUD L AT 12004
1 i

v —': = . e - &
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Ui zamu

TaqiunasituTumiealng L awhafddamzaoeanidsnfiilodlad7ianaw
) ‘3 { §+2 ” 1 ; {0 |
LTaaNEN 209 Brown lasfme (1968) avdzmnlifuidaneiseeu o lgaw
' 1 — AN . Y
uaz1281 Tunswunasgn Gl 12dhoewfuiaen 3-34 9l Trugnnaes
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> ] ] 1 ]
azlanammlyl  Tooimnsenawiie narinuarsaiiodlng Laulurout Aeusoednt
‘J ‘J ¥ o 5 .-.‘.! g . . 5 !
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A ‘4 & = o O : zl n?.! a
(TavRtym lanmavare s nendd todyouluanctl  iesaanluds s Tuodd
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TufgmnasfinumiTuned Ing L luladmeaosantusnfuanon  narasaawlfu
e ! L ¥,
Lad 1nr Lauhifd e a09dnT lnearal 39un9z tihals < Yasunazin e limaanas
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4.1 fnewunaessale

1
4.1.1 NIINEINATHANMZ97e 12 lunuisnd
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