g;;;’ 00 4/3:2

ad q
IBUAIIEY Sex Hormone Binding Globulin

Y Ly
TagmsanaznoumuuanIunisusamin
Determination of Sex Hormone Binding Globulin
by Ammonium Sulphate Precipitation

v A8 o

ave awwwﬁ?wym?*, WUWTTOL NARANa**,  ARTHT AN

Abstract : Smai Leepipatpaiboon, Pimpun Ongkittikul, and Chatporn Usanajitt. 1989. Deter-
mination of sex hormone binding globulin by ammonium sulphate precipitation.
Thai J Hith Resch 3 (1) : 13-20

Determination of sex hormone binding globulin (SHBG) by ammonium sulphate precipi-
tation is a simple and rapid method. Precision of assay was calculated by within (n = 10) and between
(n = 30) assay coefficient of variation. Of these two coefficient of variations the former is 1.55% and
the later is 13.05%. This study has also measured SHBG in serum of 10 males and 10 females in 3
phases of menstrual cycle. The mean =+ SD concentration of SHBG in male serum is 34.9+5.17
nmol/L and female in follicular, mid-cycle and luteal phase are 90.1+13.73, 89.6+11.6 and 87.3+14.5
nmol/L respectively. This report will be useful for the study of sex steroids metabolism.
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(n = 30) assay coefficient of variation WM [AMIAY 1.55% Uaz 13.05% MNAIWY n1IANNIM A5
Uared SHBG Tniunaavvevyie neuasam (no lussnhwaufeiuaauadnas 10 e wanimiaiisi
SHBG luywiifunay + AUDGUUUINGTFN 34.9 + 5.17 nmol/L uaz follicular, mid-cycle uaz luteal
phase vavass Ingfiaundy 90.2 + 13.73, 89.6 + 11.6 uax 87.3 + 14.5 nmol/L mudais 1 sz
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Sex hormone binding globulin (SHBG) iy glycoprotein 31W2N B-globulin (Hansson et al., 1973)
ﬁqmanﬂ’ﬁ‘lumsv‘hﬂﬁﬁ%’mmmzﬁ’uaeﬁuumﬁﬂtjn 17B-hydroxysteroids (Rosenbaum et al., 1966; Pearl-
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man and Crepy, 1971; Anderson, 1974) laun 17pB-estradiol (E,), testosterone (T) t1a¢ So-dihydrotestosterone
4 = ¥ ) Ced A )
(DHT) 803 luiausniu estrogen Hummmdinyaemsisydulavesszuuduiugmands dauegosTuu
a o o 5 o 1 a o d Vo J A
aoaiaviauiu  androgen uwumﬁmmﬂamimtymmazunﬁuwuﬁm%w latimsAnmess Tuuman
°lu5wuwuumu‘lusnmawum g0 luumaniszsusu SHBG woghsauiu 9 “luuuaaﬂ maaaﬂ”luiﬂ
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E)ETS”C)NL“LJLI biological active form Uszam 1-2% (Sodergard et al., 1982) ms‘n SHBG wnuaaﬂuuu
wlidefunenain SHBG wiusimiaes bumani s ioruthwnonds ahodoarulilises T
o Y a o it Y o
amhaeaew lduaznszuamsmuedauluszuumpuiounasludy vennmi SHBG deilosiu
Tildeos Tuugndueenmaladiy (Saez er al., 1972) AniumsAnmszdy SHBG Tuiundeasiiu parameter
nilangelunmses e regulatory function vesges Tuwma tazervzszgndld lunsquasnuani iy
i ; . v . v ¥ v - @ v 2
polycystic ovarian disease 32UA hirsutism 220M31M estrogen lUiuseAD SHBG iWeaan15ia3yuea
WU (Cullberg er al., 1985) NmadRuIhlilinsinsed SHBG 4938msinsiziinaieds wu Electro-
phoresis (Corvalet et al., 1971), radioimmunoassay (Cheng et al., 1983) 1a¢ electroimmunodiffusion (Lee
et al, 1984) uandw simgnuaslanaiianemsinieyt SHBG Tadsmsanaznoualsuen Tuniousama
(Heyns and De Moor, 1971; Rosner, 1972; Anderson et al., 1976 waz Cekan et al., 1985) Cekan et al. (1985)
Tauaaalfiviuiimsinsiesi SHBG lasl¥nnuwuduves DHT LUV single dose @w3ifuoy Rosner
(1972) fanuamamasuga nieannanududuves SHBG luinndesveausasaulimiu daiu Cekan
@ a a 2 a d y ¥
et al. (1985) 331A%a1I5M33A312¥ SHBG 1wy multiple-dose ¥09 DHT wagwadinsizyt SHBG 1la
Y o ada ¢ ¥ . 14w ¢ a4 a ¢
A0ANADINUATAINTIZ SHBG a0 electrophoresis 18 0uNUNIagUseanvziduaitnsdingzy SHBG
Tniundes Tasmsanazneussueylumlongama muitves Cekan er al. (1985) FuiuIinde annso
a g ¥ 2 Y Y 4 4 yy 2wy Yo d A 5 44
AWnszilasing uazlanagnasagenela uennndaladinsied SHBG luiuvaesysuiazaasni
4 Ay 4 a4 X 1
souaoulndalo inoiunugulumsdnmaely
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L1 NQUAASINA $1UI 10 AU IYITNIN 25—-40 I 1912100A%F2 follicular phase, mid-

cycle 1@ luteal phase
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L2 NAUUTHINA 14U 10 AU 01g5EM e 25-40 I 1himAean 1AL — 207, unh
I IATIEH
2. @stmiuanmssd (1,2-H)-So-dihydrotestosterone (3H-DHT) 60 Ci/nmol 910 Amersham,
UK.
3. @130 § U Sa-dihydrotestosterone (DHT) Sigma Co, USA.
4. uenluivusaiia (AR) 910 E Merck
5. 0.1 M phosphate buffer in saline pH 7.4

6. dioxane-based scintillation fluid
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g DHT DHT DHT (Na) 1:8 (¥a.) = =

= =

(nmol/L) (¥a.) (Ma.) (Ma.) . .

QE P

o ov‘

Tc = = 0.2 0.05 = 025 | =
=

1 413.22 0.2 0.2 - 0.1 0.5 & =

2 5.51 0.2 0.2 - o1 |os | & g-

. 1~

3 2.755 0.2 0.2 - 0.1 0.5 = =

4 L3077 0.2 0.2 - 0.1 0.5 = S
[fc=

5 0.689 0.2 0.2 -~ 0.1 05 | 2 ®
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Tulasdas Tuvaziivosanaaeseguuniosuwan (vortex mixer) udnimasanaasdlitunsnaznou

Y v Y o { a o

Aoinieaiunnusy 3,000 50U/ (2,000 X g) Mol 4. ey 10w ezl
4 a a Y a , = " ‘ a o
iy free form 131103 500 lulnsdas aslu vial udnAy scintillation fluid Y31as 5 wa. udnirll
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1. ﬁmmmﬁwmawm total count (Tc)

3. fUIUN bound form (B) laaari
= Te¢=F

v v
NAADINIAN Std. DHT 413.22 U1 lulua/dns aviu
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MUIU free form (F) HARZIZAUANMUYNYUVDY DHT Aau
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5. fUIUM total bound (Bt) HAALIZAUANUIYUYUYEY DHT At

de
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2. 1hm cpm Y03 free form (F) AW 2 IWIIE supernatant AU 1.0 wa.
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4. fuImm factor of nonspecific binding (fn.s) NIAANWVNYUYDY DHT qada Aonasa-
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8. A1IUM bound specific (By,)
Bsp = B -By;
° . v 1
i By, waz By,/F luidiounsiiuu linear graph paper Tnolv By, agunu X uaz B, /F of
unu Y (30 1) mmiduassehugadaunu X swmuuuny X udinuady dilution factor vzlannuiaiudu

SHBG 1141178 nmol/L

Bsp/ |

0 T T T T

0 1 2 3 4 BSp

REGRESSION MODEL Y = 12.13 -2.95X r = 0.99

31Jﬁ 1. ueraans N (Scatchard Plot) 198 mna SHBG Tuiimdes

WaM3 AINLH

1. MAABUANEWAYN corticosteroid binding globulin (CBG) #anm1iiai1z#i SHBG naaodlaums
1A cortisol 400 nmol/L asludrethaninmdeaninnudusuves SHBG a9 (Jszanw 400 nmol/L) 1oz
f (Uszana 160 nmol/L) ey cortisol TUSURY CBG Aourhnisdinsies SHBG wisuimounans
Ainseifudothadoasu udlldidy cortisol waUsingI SHBG nnsethaitdu cortisol iulilidn
cortisol laluandat (P 0.05) dauaas3luaisien 1

Table 1. Effect of CBG on the measurement of SHBG in serum.

Concentration of SHBG (nmol/L)
Sample :
high pool serum low pool serum
number
+ cortisol — cortisol + cortisol — cortisol

1 4127 356.4 160.5 157.0

2 373.8 332.2 163.9 160.7

3 387.7 380.4 163.7 153.9

4 399.1 338.8 161.1 151.3

5 451.8 387.7 158.3 157.0
X +SD 405.0+29.8 359.1+24.6 161.5+2.4 156.0 +3.6
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2. Anugndavweinn ezt weanndiudallamnmsamaisudanives SHBG 1@ Rosner

9 a v - o 5 o . -

(1972) laiueiimsnadeunnugnasweansinsizsilunasen Taoyh serial dilution curve 51891

Yo - ~ y {
Tavmsnaaeanuiniuvassvesnuindsniluns id A wUY linear regression (r = 0.99) W dilution
' v

TENT 1:20 D3 1:80 (3UN 2) dniulumsiinsizit SHBG mwitwes Cekan er al. (1985) ApaIdo
5 4 v I 4 Y 4 4 yy
vunaesegluyredaina1d wadazgndeugede’la

Concentration of SHBG

|
1:80 1:60 1:40 1:30 1:20
dilution of serum

Fig.2 Serial dilution curve for determination accuracy of assay
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3. A unrianed naaeuaNnuuNud lumMsini2ilaoly pool serum ¥oId@AINI

15119 SHBG a8 90 nmol/L 113A3129 SHBG 1efuiamianuutlsysmveans insiesiuuy within
assay (n = 10) N between assay (n = 30) waysIngNduilszdnsvenNuiboauu (CV) LUV within

@

assay N1 between assay NANMINY 1.55% LAY 13.05% MUBIAL

4. wanuiazi SHBG lwiundavamiuasygy Tuiundeswedaisoasgwug oy 25-40 i
31191 10 AU Tuaa follicular phase, mid-cycle 1 luteal phase UAnae 90.1 £ 13.73, 89.6 £ 11.6 Lag
87.3 £ 14.5 nmol/L mud1Ay uazluysuimee1gsenin 25-40 1 1 10 au UAURGY 34.9 £ 5.17 nmol/L

Inniwa

M53A5ed SBHG lniumdesdnanndd uddsidholdwasiaiazsinldune 18ud3sns
anAzneY SHBG aaououluiousaa Cekan ef al. (1985) las10amh 3amsdinsied SHBG Tniumdes
HUURSANAUAIYeY DHT LUy single dose MU3EM3V09 Rosner (1972) wildoRanange ns1zANY
uihives SHBG Tuihimdosvewidazailalivhdu ¥l degree of saturation @0 DHT uansaiy Cekan
azanirdldWann3insinsed SHBG mieliidefanaimipuasdiomaidn DHT vawseunnududu
HAaNIWa VoY scatchard plot s e 3Edanamaa ey reliability of assay laumsnaaey
AU INIZU N3 AT 12 HAIWMIIAY cortisol 400 nmol/L aslu pool serum WU3zAU SHBG qauaw‘i’w
&3R5 1E% SHBG nl3uuitousy pool serum @oaiuitlaldiin cortisol wasngh SHBG Winsedld
Tandanuethahivdnymaada (P y 0.05) HANTNAABINITDAARBITUIIDNUYDY Rudd er al. (1974)
weraslyiviu G Tuhimdeslinanssnudomsdinsid SHBG usnnniselsvhmsnaasuamuiéi
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Tumsdined Taomssuamdulszdniveamsiouuu (CV) 910 within assay 1102 between assay
8y 1.55% 1oy 13.05% mudidy wanldnogdhunadinasguivonsuld duanugndosvens
ANTIN (accuracy of assay) Lﬁmmnﬁwﬁuﬁﬂﬁmmsnmmiﬁa‘nf;mm SHBG lamunesnana Jmaaey
accuracy mmﬁmﬁmq Rosner (1972) TﬂU"m serial dilution curve mmaumw mmaamuﬂﬂmm linear
relationship 7 dilution 1:20 8 1:80 #nfun133iA31e3f SHBG muitues Cekan tazamzdowilhinvdea
Fo91955 19 1:20 fa 1:80 Saszshivinamsdinnsiidedolds msdnmadaidaldhmsiingsd SHBG
hinfundosvosysuiozanilng (Wamsdinazide 4) wutszdy SHBG hniimdoswesygulndifvary
310974993 Heyns and De Moor (1971), Rosner (1972) 11a¢ Anderson et al. (1976) “I?'ﬂ‘ﬁﬁmﬁlﬂﬁzﬁ
uuuanaznoY SHBG alsuenlumivugaa uad SHBG TuaaiInoiimainhaailulszmaaz uan 4
mmﬁmmﬂﬁuqﬂiiu'w%'amumuazﬁmﬁnmaaa’wmudnﬁu (Ahrentsem ef al., 1982; Plymate er al., 1985)
Fafunans Ins o191 Fiume1984 (reference value) vonu'lng meldumsdAnmaely

namsdnmenuiimwuh SHBG dunumdidglumses iownianmuessisniy 1y
ﬁ%?‘fitﬂu polycystic ovarian disease 9% hirsutism wU5LAU SHBG 6%1 naees luu androgen ’r)tﬂuixﬁ'u
Un@ (Anderson, 1974; Plymate ef al., 1981) saiunsinsied SHBG vhaziuilseToaideudinsumnd
Tuniswenseinazmssnenlsadana1d (Cullberg er-al., 1985) wenNNLElaNs 10 nUMIA YR UNE
ﬂszwummmquﬁnﬁﬂdﬂixﬁu SHBG (Kammen et al., 1974; Victor ef al., 1977; Palatsi et al., 1984) mi“ﬁ'
sauimiaildszdy SHBG wavuinlasornilumarhlvisedy estrogen 11az androgen Tajeruqad 39919
wliiaensthafo i liiaszasd (Limpongsanurak er o, 1981) Aniumsinsiz¥ SHBG uenn
92920luMset 1y regulatory function ¥BY androgen 0¥ estrogen W) 3019 wumndlumsIesiviaz
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