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nn?6woi& sex hormone binding globulin (SHBG) Tel?~~n~znau~"au~~anbn~~on~%~i 

iiilfll6M ~flka6~7fl?~?u7%6$@7 ~ 7 7 w l h 6 7 V a ~ ? ~ f i l u  7~alnn7~?1m7z&6ElEl within (n = 10) 66az between 
4 t i  , I  

(n =30) assay coefficient of variation auwinbn~n% 1.55% 668s 13.05% f l~ni~ f l% m r a n l l i i ! f l % ~ n n  
" 2 

% m ~ z i  SHBG % ~ d 7 1  ~ i u ' d w u u a s a & " b ~ ? u o z w h ~ a ~ h z ~ i ~ ~ a u a e i ~ s a ~  10 6% )3?6i~71sif 

SHBG ~ u v i u i i i ~ f ~ i i u  ~ l ~ l ~ ~ ~ r n j i i u  34.9 * 5.17 nmot/L uaz fotticutar, mil as luteal 

phase ~ a s a d l n u d i ~ l a a u  ~u.u.1k 13.73, 89.6 k 11.6 liar 87.3 k 14.5 nmol/L rinh7nu =i7uu,uifijs~.18ir 

&zTu6u~danndn~i sex steroids metabolism 
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etermination 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 
(n = 30) assay coefficient of variation. Of these two coefficient of variations the former is I.. 
the later is 13.05%. This study has also measured SHBG in serum of 10 males and 10 fernares m J 

pha. enstrual cycle. The mean + SD concentration of SHBG in male ser 
nmc female in follicular, mid-cycle and luteal phase are 90.1 + 13.73, 89.6 + 11 
n m o r / ~  respectively. This report will be useful for the study of sex steroids metaboltsrrr. 
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Sex hormone binding globulin (SHBG) L ~ U  glycoprotein Biwan b-globulin (Hansson et al., 1973) 

d ~ o l ~ ~ ~ ~ ~ ~ ~ 9 n ' l d ~ n ' ~ ~ i l ~ ~ i ~ n " ~ ~ ~ $ ~ 9 5 ~ ~ ~ ~ 1 ~ { ~ 1  17b-hydroxysteroids (Rosenbaum er a/., 1966; Pearl- 

man and Crepy. 1971; Anderson, 1974) !;lid 17E-estradiol (E,). testosterone (T) lm: 5a-dihydrotertosterone 

(DHT) so$huau'n~anlilu estrogen Ij~muimdi~qBi~ni~~~$q~dulmuo~~zuuduw"u$~w~~n~~ dauao$Tuu 

norau'nnfidu androgen Ijumuimdi~qBioni~~aiq$~o~~zuuduw"u$~waiu I~~nirdnlnaolluuina'i$ 

lurzuuquiiouluildniuwua'i ao$bun-n'i$ari'uu SHBC i l n r I ~ 3 ~ u d u  7 luZidon mdootjlurd 

4nszJalilu biological active form d 5 : ~ i ~  1-2% (Sodergard et al., 1982) "154 SHBG i~u<uaoi~uuJ 

v7il~i~o<uiiuonain SHBG ozlflu~awiao~luutndidId~~o~uaz~dinuiu~ia"a ~~daudosn"pdIpj%~ao$luu 

~"dniu$au~eul.a~~~azn~zuauni~a~~mi~o~n~lu~:~un~u~iuu~~a~luKu uonainu' SHBG 6'~daudodu 

llnlo$bu;n~uoonwi~1n&au (Saez et a/., 1972) njCum3dnlnrz6'u SHBG lu&mdorazlilu parameter 
4 d l  

nuanaaulunim~uiu regulatory function UOJ~O/IUUINBI 1lnzoiaazd~:~n6la?uni~~1~a~n~11nni6~~u 

polycystic ovarian disease ~ ~ u < u  hirsutism +hJmll?? estrogen ?dl&.Jlz&J SHBG l ~ ~ ~ f l ~ l 5 l 9 < ~ % 8 . l  
4 - 4  uu (Cullberg et 01.. 1985) ainm~$iq6udil$ni3i~n3iz6 SHBG ~.rasm3imsi:~inniui~ ldu E l m r o  

phoresis (Corvalet et al., 1971), radioimmunoassay (Cheng et al., 1983) electroimmunodiffusion (Lee 

et a[., 1984) ~dihu nrngnlmz1lnli~Aonisi~nsizA SHBG InuiinirmnmznounY7u~~o0~1~1~Gu0~.d"a~dm 

(Heyns and De Moor, 1971; Rosner, 1972; Anderson et a/., 1976 LLn: Cekan et al., 1985) Cekan et a/. (1985) 

% ~ l l n ~ d % ~ l ~ u i l n 1 3 i l n 3 i z 6  SHBG ~nu%~nalu6.u"u.u"u$I89 DHT lluv single dose 611XI%$I89 Rosner 
I l W  

(1972) inai~nninlndou~.~ L ~ o . ~ Q ~ ~ ~ ~ I u I ~ ¶ . J & $ I o (  SHBG ~u~ilntiod~od~~Bia:nu~ul~lnu u Cekan 

er a/. (1985) I.rli'Gw'wiilrnsi~n3izA SHBG mu multiple-dose Uoq DHT 1lnzwn?l~~lz6 SHBG $1; 
S 4 W  

aonnn'od6bis'imn-d SHBG &u electrophoresis riu~iuuuam~dr:n~A~z1~uoi6"ni~i~nsiz4 SHBG 
- 4  A 1 

~ U ~ i ~ t i o d  'Inunismnmznaun"au~lou~u!~uu.d"a!dm mlu?~uoq Cekan et al. (1985) d d l g ~ d 3 ~ ~ d l f J  61951951 

ilnr~-#Gianl;a ~lnrIYwn;nb.ndocio?nY uonainikqla~ilnnzd SHBG lu; ' i~ndod~~vlln:~mi6i 

3ou~8oudntihu ldotilu$ug,ulurnxdnHisiold 

1.1 n d o ~ ~ m ? l w F l  a"lu3u lo nu 81!3:~i id 25-40 3 101zl~onBda~ follicular phase, mid- 

cycle bin: luteal phase 

1.2 A ~ U Y ~ I W R  6 1 ~ 3 ~  lo nu 01tpznii.l 25-40 J Jiln~io~41$liiu1T - 200 J. aunji 

2. ~74~¶.JsJ"~d~ldn~?dd (1,2-3~)-5a-dihydrotestosterone (3H-DHT) 60 Ci/nmol Q l f l  Arnersham, 

UK. 

3. 6ls¶Jln%glu 5a-dihydrotestosterone (DHT) Sigma Co, USA. 

4. !~~ I .J~ IJL~UX~<~!& (AR) Q1n E Merck 

5. 0.1 M phosphate buffer in saline pH 7.4 

6. dioxane-based scintillation fluid 
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5ih77 v7iniui~msuo.r  Cekan Q 01. (1985) ~ ~ ~ i f l u n i s i s ? i ' i ' s J  

nnjain4uii2iund 40.a. itZ2iiumsa:aiuiiooJ1uiiuu~ai~n6u~ad~arn~~ 40%. ds'mar 500 

YuTnsBns luuar:dnnonnnaoso{uuin$o~duHaru (vortex mixer) ~i$2~inaonnnnosldduiLunn:nou 

n'7uins'urdumiuih 3,000 sou/uiYi (2,000 x g )  d9a rn?~  4.v. ~Bui~niuiu  10 u d  B I ~ P I I I I W I L ~ ~ U ~ H  
~ s L ~ u  free form ds"tJl~;l5 500 ' I I J I W ~ ~  ad%u vial 1iZ2iip~ scintillation fluid ds'Ulfl9 5 U a .  iia"a~d"l?d 

rnsaoGudilnmn"0~ Junnip"~f'sd 
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I. 61u~armdiiilAuuos total count (TC) 
P, 

2. Gldl  cpm W3.l free form (F) fJtUn3fJ 2 iWS1: supernatant idl5lJ 1.0 U n .  
P , w  2 

3. 67uaarni bound form (B) ?FIFISU 

B = T c - F  

4. n'lu2tun'l factor of nonspecific binding (fn.s) d O ~ f l 2 1 ~ i $ u $ u ~ ~ ~  DHT $.lnR donnon- 
n n n e s d l ~ u  std. DHT 413.22 uiIulun/Bns gstu 

5. fhu2arn'l total bound (Bt) i i n ' n % 5 : g ~ n ? l ¶ J i b $ u ~  DHT Gh; 

nnuiiYuih 

mrairazaiu 

onm3qiu DHT 

(nmol/L) 
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413.22 

5.51 

2.755 

1.377 

0.689 
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6. 61~2oldl  free form (F) iidn:1:g~n2llll$~$pa$104 DHT &d 
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7. 6 1 ~ 1 ~ 6 1  bound non specific (B , , )  f i d  
B = fn.s x F 
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8. n'lu3tXdl bound specific (BSp) 

BsP = B, - B,., 

1 , i B /F  1Jluunsivluu linear graph paper TnulnY BSp odi~nu X (ICE Bg/F O{ 
SP I iinu Y (?di  1) ain"1~~m~wiu~nWk~n~ x O;U~~UXUII~U x i~$a~tXhu dilution factor arln;lm~~6$u 

SHBG ~ihdnpd'au nmol/L 

B s ~ / F  _ 
10 - 

8 - 

6 - 
- 

4 - 

2 - 

0 I 1 I I 

0 I 2 3 4 B s ~  
REGRESSION MODEL Y = 12.13 - 2.95X r = 0.99 

:di I. ~mmmrirl (Scatchard   lot) l#dluwa SHBG ~ u J m ( i o ~  

wanir"aln11~4 
I .  wmaovjwb'wava~ corticosteroid binding globulin (CBG) hn?s?6rnsi& SHBG ~naoa~nunis 

1111 cortisoI 400 nmol/L njluwio6i.nd~mdo.niijnaiuiGu$uv~.n SHBG qa (dszlnm 400 nmol/L ) iln: 

61 (d~zuitu 160 nmoI/L) id~l; cortisol 1d;uh CBG doudinisiinmzh SHBG i d i u u i i u ~ ~ a n ~ s  
d w  w 

?~nsi-nnumodi.niduan"u iid1dlLiu cortisoI ~adxinq-h SHBG ~in$aodi.ndiBiu cortisol ~'IJI~IRu 
cortisol ?dumndlafi (P ) 0.05) R ~ H ~ R ~ I ~ u @ I ~ ~ ~ ( ~  1 

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

Sample 
number 

1 

2 

3 

4 

5 

- 
X k S D  

Concentration of SHBG (nmol/L) 
high pool serum 

+ cortisol 

412.7 

373.8 

387.7 

399.1 

451.8 

405.0 & 29.8 

low pool serum 

- cortisol 

356.4 

332.2 

380.4 

338.8 

387.7 

359.1 & 24.6 

+ cortisol 

160.5 

163.9 

163.7 

161.1 

158.3 

161.5 rt 2.4 

- cortisol 

157.0 

160.7 

153.9 

151.3 

157.0 

156.0 rt 3.6 
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2. ~~i~,uon~%uuuumrBmizG i d o . r ~ i n ~ ~ u i r v j ~ o i a i u i s n n i a i ~ u i ~ ~ i $ ~ ~ . r  SHBG 1; Rosner 

(1972) ~ ~ i a u o i ~ n i ~ n n a o u n a ~ u ; n ~ ~ . r v ~ . r n i s i i n ~ i ~ ~ ~ u m . r & u  1nudi serial dilution curve 5 i u n u d  

~n;i~mrnnan.rwuiiJiindo.rv~.rnudni~:i3unsidi-a"ums.r linear regression (r = 0.99) d dilution 

5:nii.r l:2O 8.r 1:80 ( :~d  2) k2ulunisiinn:ri SHBG m1aiiuo.r Cekan et a/. (1985) &o.r ib~i . r  

Jiindo.rotJIuda.rg.rna'i3 wal-ra:;nb.ri$edolnY 

I I I I I 
1:80 1:60 1 :40 1 :30 1:20 

dilution of serum 

Fig.2 Serial dilution curve for determination accuracy of assay 

3. ~ ~ I P I L L P I ~ ~ I ? U ~ I T ~ L W T ~ ~ ~  ~~na~una~~~~ idud~ lun~s i i ns~ :d lC ; l u%~  pool serum wo.ram?$i! 
d~OJla SHBG in& 90 nrnol/L uliin51:6 SHBG i~o~iua~nlnaluiid5n]~au%~~nisi~n31:ri i~uu within 

assay (n = 10) 6 ' ~  between assay (n = 30) wad~inlIii8u~r:dn~vo.rnaiui~u.riuu (CV) iiuu within 

assay {IJ between assay ~dl6dlf%l 1.55% 6La: 13.05% B I O J ~ ~ I < E ~  

4. wan166~7iz6 SHBG ?uii6w~uua&66azM~ 1uGimd8.r%o.rami~ui~i~w"u( 019 2 5  - 4 0  3 
{luau 10 nu 'lu424 follicular phase, mid-cycle iia: luteal phase ijfi119iU 90.1 f 13.73, 89.6 f 11.6 Iia: 

87.3 f 14.5 nrnol/L ~ n ~ d l & l  L ~ ~ : ~ U ~ ~ Y ~ W R O I ; S ~ ~ I  25-40  3 hu2u 10 nu ¶%lllabu 34.9 t 5.17 nmol/L 

1 - 4  d 1  9 1 - 4  nisiinsiz6 SBHG %u$iin4osi!naiuii ~~na.sws~ul$wa.jani~aiia:siniloiiiw.r %C;liina.snis 

nnn-nou SHBG $2~i681~~lli~Ull$~id~1 Cekan et ol. (1985) ? & I U ~ U ~ I  iimsim5l:ri SHBG 1ui1mdo.r 
4 9  -4 iruudICnui6Gvo.r DHT 6iuU single dose mOJiinisuo.r Rosner (1972) o:u%Ownwain~.r IWSI:~~IU 

1 1 v  ibGuun.r  SHBG luJim~o.run.r~~ia:nu?ui~~inu degree of saturation DHT iimndi.rfk Cekan 

iia:na:~.r?$w"mu1iinisi1ns1:6 SHBG ~~o%~.U"o~nwai~; l$oua.r$aun~si ix~ DHT na-1us:6unaiua.U"uGU"u 
I ~ ~ Y ~ G I W ~ U I I ~ U U  scatchard plot s iu . r iuJ~$~ i i~ i i i~ . rn~~au~nnaou reliability of assay Tnumrnmaeu 
miuhiwirueaniriins1:6R"aon1~i~u cortisol 400 nmol/L a.rIu pool serum iij5.z;~ SHBG rl.rua:d~ 
6L~3imsi:ii SHBG iditluiibIJfb pool serum I A U ~ ~ ~ ~ Y U T & ~ J  cortisol ~ a d s l n ~ j l  SHBG dimn:6?$ 
l;linnP;1mirod1.r5liudi$qrn.raBi (P ,o.o~) wamsnnaoa~nonn&.r'ur~u.nuro.r ~ u d d  er a/. (1974) 

aian.r%&P1"uii CBG h~imd0.r1oiinans:nu~;on-1siinsi:d SHBG uon~in~~.r l~~inisnnaounaiui i~udi  



lumriinsird ~nuni~~iuaardipiuds:dn~uo.mir~~uriuu (CV) sin within assay ila: between assay 
9 l o l  ?nininu 1.55% 11a: 13.05% miuBiP;U w a i ~ 6 d ~ ~ ~ u i n b ~ ; ~ i n s ~ i u i u o u ~ u ~ R "  daunaiu8n&.auodni~ 

imn:d (accuracy of assay) idora1nlf0~lju~rloiniuir~1ninisui~n~uor SHBG lYniurYomaln irnnnou 
4 4 9  

accuracy n i u ~ ~ m s u o d  Rosner (1972) 9nun"i serial dilution curve wuuo$a-h GiawdornuJnio:i linear 

relationship dilution 1 : 20 f;d 1 : 80 ktumrimsi:d SHBG niui&ma Cekan ~~a~nol :&rdi lG~i iwdod 
d i  4 

v v  

i~ooirs:ndir 1 :20 f;r 1 :80 ~r~:di%~wanisiinsi:n~aos1o~6 nisdnplin?rGC~lR"w"inisiin51:d SHBG 

%uiiinrioruoquluiin:nm;hu (wnnisi1nnrdi7o a) wuiirmgu SHBG lu6iniio.ruoruTpllnaYldur<u 
4 9-4 

5 1 ~ 9 I ~ V D 9  Heyns and De Moor (1971), Rosner (1972) ila: Anderson et al. (1976) %~%~2lin13%n51:d 

iiuunnw-neu SHBG 6auiio~Tui4uuGaiYIo iid SHBG ~ u n n ~ ~ n e i ~ i r / ~ n i i n n i ~ u ~ ~ : ~ n ~ ( n : ~ u n n  d r  
oioldora~nviuanrruniouuiniia:iin~nuo~iirniu~i9<u (Ahrentsem et 01.. 1982; Plymate el al., 1985) 

kdwan~si ins i :dJoia%.a" i~udi~ i r~r  (reference value) uomuYnu ldo1aYlunisdnlndo1~ 

ainmrdnvisiunudi9~iwu-di SHBG Bunu~nd~~ylumsoiu~uwu~inn~wuori~wiu isiu 
4 4  d nnsnidu polycystic ovarian disease iia: hinutism arisrgu SHBG 61 iidaotTuu androgen 0$ui[:6iU 

dna (Anderson, 1974; Plymate et a/., 1981) ~r&mriinsird SHBG iio:iiluJr:Tuaddous'i3auwnd 

lunirwtnnsdunrni~?npli~sn~rndia (Cullberg et-01.. 1985) uon~ind~rl~isiuriunisdnp~i~Aoan"uwa 

~ ~ : ~ ~ ~ D J u I ? ~ ~ ' I ~ G F I ~ o ~ : ~ " P J  SHBG (Kammen et al., 1974; Victor el ol., 1977; Palatsi et al., 1984) f l l 5 i  

ui?un'~i~nw"~l$s:u SHBG id~uuuJaroiai3uwaw"i%Gs:~"u estrogen iia: androgen llin.u?ad d r o l o  
w"il$irinoimsGirdur~ld49dr:nr~ (Limpongsanurak et a/., 1981) k & n i s i i n s 3 r d  SHBG uonain 
Q : $ ~ u % u ~ I ~ D % u I ~  regulatory function u8.l androgen lia: estrogen iii% ~ ~ ~ I Q ~ ~ ~ ~ ~ w w ~ % ~ ~ I ~ ~ ~ Q ~ u L L ~ :  

?np~iFsnwi~ui~a~iwui lR"~n~au 
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