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Effect of Thyroid Disorder on Binding Capacity of Plasma Sex
Hormone Binding Globulin in Rabbits
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8} sex hormone binding globulin(e] 3 SHBG=Z 3
3 AR Az EA 3 2wt (Mercier-Bodard et
al., 1965; Guériguian and Pearlman, 1968; Olivo et
al,, 1970; Heyns and DeMoor, 1971).

SHBGY 7| 5& w+d 43229 5 As
= A oldef estrogenzul-oﬂ Wi F¥%7 4EE A
Wi g137(Burke and Anderson, 1972) 33 testos-
terone A A& 2B % o] (Vermeulen et al.,
1969; Bardin et al., 1981) =t} 2t tA]l £.9] androgen
o W%t FHrAd-E S04 A 29 androgend)] Aol
FE = aiuua FAM Uk 2oy Jreg
o} %% SHBGH 21 @) Zzsolok goh. 2
A= SHBGS A3-&eko] %716tul testosterones] &
FEEXE EolA = (Rivarola et al., 1968) SHBGr} =
£T% testosterone®] UFAA gL wlu Al ol
E&(Vermeulen et al., 1969) SHBGH g4 =0 W=
< Y ¥ testosteroneF wof <] @& wiz Wul o]}
testosterone 5 452 Eo] FrAAst Agdwe &
FE 24 T 4z WAG #Aude AUz
Sl (Harman and Danner, 1977).

SHBG A4 435285 o9 7}/‘1/&15‘1
o dAAE & e, A4 AFo] FA
W SHBGA #-&%¢] %715 2 (Gordon et al., 1969,
Vermeulen et al., 1969; Olivo et al.,, 1970) | %o]
A 359l SHBGA 34231 ¥4 testosteronex E 7} 7+
4 (Olivo et al., 1970; Bardin and Mahoudeau, 1970,
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TE FAL HFom o] Rola FFelw AAETE
AHERE AlAAg 4Ae Wl 9 44 o g (Bardin
et al., 19817,

olo] Az &2 SHBG system®] Ho] Apghal 4]
g %7 (Mahoudeau and Corvol, 1973)% A% ELa
Atob a4 & HA 8t Ty(triiodothyronine) & -
olFted 2 Aol HzE fddlz dFeo SHBGA G
4%, testosterone®x B o] & Alo]o] ] & (SHBG/
testosterone) & F4| FA gozs tAA T EES te-
stosteronezte] A E Fe 5l testosteroned] T

of v]4 SHBGS Ful& #7324 shlsh
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Table 1. Time table of experimental protocole

e Day of experiment

Treatment

Control Samplmg v

Thyroidectomy - —
Sampling v
Triiodothyronine

Sampling L4

Triiodothyronine
Sampling v

Easldest FAdo] 4°C 2o AAE] S
A4l % SHBG 9 testosterone ¥ =% A a9 ol
Testosterone S5 &% . 23 8 2% diethyl ether

% Abgste FE8g k. WA 0.5mlsk Eejdle Ad
el diethyl ether 3ml¥% 7182 Vortex mixer® #
Lgatel o

c

Exoz Melswl acetone/dry icer} Eol & &
7] el A el EFE ddF FAA AP g4I
W4 5e g o} A diethyl ether2 %348
HEoletget. e FEES A 7 x
AE FoaA 224,

0.1% gelating %% 0.05M tris buffer, pH 8 &
o tmlol]l AZ&T ANEST ¥ F 200d2] AEE 2
A Aol e A

yalel @ &4 2 ol Amersham+}9] Testosterone/
Dihydrotestosterone-Abd o Kit& A+43te] A 319
o ojwh A}E8 B4 L Sa-dihydro(l,2,3,4,5,6,7-
3H ) -testosterone<] ¢l . dextran coated charcoal¥-=] 3
2 ol &3le) Holetz QA A0 F 2 A4 A g Packard
A+A| ¢l Liquid Scintillation Counter® 374 8%}

§i3 SHBG EEY &I . Rosner(1972)4] ammo-
W gho] of S-8+e ek, 10%75mm

A4

nium sulfate®d 2 &

Rz 4B E Aged—

s} plasticA) @ o specific activity?} 350nci/ng<l
< 2 AmershamA}# ¢l 5a-dihydro(1, 2, 3, 4, 5, 6, 7-2H]
testosterone& 7H& ¥ Aol A A vacuoR -G
E AAsd 2 €44 8% 0.05M sodium phosphate
gzdon 164 34 F 0.5ml4 & 2B 47 A
# 5o s18+sL Vortex mixer® E33 F A 24
15E7 FAsgs. AdREL 94 1530 5%
ol A WA 7 ¥ Vortex mixerz # EEulA 7t
23 ammonium sulfate-£<] 0.56ml¥g <& oA 7134
t} 7 A g3 3,000rpme 2 308 FAEAAN F
Ay 0.2mlE ARgct. ZEAYIAAE v EA
dihydro testosterone(Sigma#]) 120ng% vlg] 7}8ed
d 449 SHBGE 943 DHTS AgAA. g
A3 ek 0, 2mlE o] dioxane-based phosphor system-& 7}
#te] scintillation mixture®& W& o2 o F 9 Nuclear
Enterprise A}A] gl Liquid Scintillation Counter(Model
8312) & *H activity® %4 8glc}. SHBG A ¢z
g Aol wet A Aehal o
SHBG (ng)
EEA gt cpmf
- X 1.]_@_'5] gl 2]

T E.X] X8 spec1ﬁc
activity (cpm/ng)
4 8 4=
Al =xy # Al testosterones k., SHBG A §
He gl o] %o v & (SHBG A - /testosterone) &

2+2b 335, 24137, 3ng/100ml, 9. 10+0. 82ug/100m] 3
106. 7£43. 801 A=A (A 2 ¥). AHAMAE AAF} o] 5
ube] 4% 442 2zt 172.94:42. 7ng/100ml, 10.69
+0. 79:g/100ml ¢ 186. 2552, 624 A4 AAz 8
% testosterone¥ %1z Zh4A 3¢l ot SHBG A 874
SHBG 7 g5 /testosteroneL 238 78t A4
£ 2ok ol & FE AF kg 0.5mgdd Tok Fo

Table 2. Effects of thyroidectomy followed by Ts injection on plasma testosterone concentration,
SHBG binding capacity and their ratio in rabbits

Coatrol
Body Welght kg 2. 48+0 06
Testosterone, ng/100ml 335.2+137.3
SHBG, xg/100m] 9.10+-0. 82
SHBG/ Testosterone 106.7+43. 8

" Note: TX: Second day “after thyrmdectomy

TX Ts—1 Ty—2
2.38+0.07 2.30+0.08 2.04%0. 11
172.9+42.7 283.5%119.2 164.0£109. 8
10. 69+0.79 8. 184-0. 93 8.89+0. 85
186. 24-52. 6 110.1+£37.0 162.61+39.7

Ts—1: Second day after first T3(0. 5mg/kg) injection
T3—2: Second day after second T3(0.5mg/kg) injection
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Table 3. Comparison of plasma testosterone concentration and SHBG binding capacity between
high and low testosterone group

Control TX Ts—1 Ts—2

Hi-Testosterone Group

Testosterone, ng/100ml 521.5+197.8 185.5+97.7 343.91£195.5 22]1.8+184.4

SHBG binding capacity, pg/100ml 9.5210.58 11.28-£1.12 8.60£1.20 9.64+1.27

SHBG/ Testosterone 40.7+17.7 280.4+58. 1 140.5438.0 200.0+61.5
Lo-Testosterone Group

Testosterone, ng/100ml 55.74+17.5 154.0£167. 0 193.0£80.1 77.3:435.3

SHBG hinding capacity, pg/100ml 7.98+2.13 9.21+1.00 7.76+2.01 7.78:+0.87

SHBG/ Testosterone 205+90. 4 129.5142. 8 64. 6125. 8 204.5£78.1

Note: See Table 2.

stz o] E32 442 testosteroneo) 283.5+119. 2ng/ _
100ml, SHBG # §4-o] 8 1840 93ug/100ml, °| & wwn o
8 w7 11014370202 A8 AdH ez oot IR

2EE B 5 AP AR Tof Foi@ F o] Enle it

240 %EE 164.04109.50g/100ml, 8.8940. 855/ st

100ml, 162.6+39.72 testosteroned *¥tA| Zhadhar - o
SHBG 4338 v= Frhste 43¢ * 4 39 e L

b, AP EFEFS & A testosteroned] ) 23 7F H el F 3

(o] F H-Testo. groupe 2 A g3 waked Auk(e] 2 £ 00 [ 07 W )
3 L-Testo. groupo @ 3 F)e 2 ojwslgl 2 = =3 st

@ A4g A 3HA ;A . H-Testo. groupoll A Fig. 1. Effect of thyroidectmy and subsequent admi-
o] 24 521.5+197. 8ng/100mlo] &l testosterone Flcv} nistration of T3 on plasma testosterone and

Db AL A 7 ol 185, 5097, i, Ta¥-ol Fofl 1= 343,911, SHBG binding capacity in adult male rabbhits.

195.5 4 221.8+184. 4ng/100mlz W 8%tk olof

s SHBG 7 @8 #& 92 9. 52:40.584g/100mis} o #

A AAF 112841128 Frhat sl Ts o4

8.60::1. 20, 0. 64:51. 27,g/100mle %A & £ 5 2 g whel Surde) % steroid 3 EPEEL B4

At ol Ygel G ESN AL A2 TANA AY
L-Testo. group testosterone?| |37} 55.7+ G 2 Rl e ko agke) ¥aEle}(Olivo et al.,

17.5ng/100mlolwt ol 44 AAF 154 0£167.0 1970; Anderson, 1974). ol2| g A F sy & &
ng/100mlz. 57173 %2 2ol Ts o Z 193.0580.1 Ha g Ao Az2E A¢DY e 24 (Mercier
ng/100ml7= F745t9 . SHBG A &-7-& 7.981% Bodard et al., 1965; Guériguian and Pearlman, 1968;

2,181 A 9.21=1.002 8 Z7eg st 7.76£2.01, Heyns and DeMoor, 1971) ¢]+ cortisol binding
7.78+pg/100mlz. 3 E=9le ol d WHEL A 2A globulin} &= t}& =4} I o] 52 estrogen P testosterone
§ 10022 & EASAE « ©% Tl #AH 3 25 AP 4 9022 testosterone estradiol bind-
T AAFEH 1 2). ing globulin(TeBG)et= % el &t 53 testoste-

SHBG A 353 /testosteronegt-& H-Testo. groups| roned SHBGof w7t A 3}&o] estradiol B} 74
AS HzA 40,7+17. 7258 HAA A A A 28004+ W 3-¥-o0) SHBGS A gtat Aej = & st} (Burke and

38.00. 2 271314 or] L-Testo. groupel A& w23 Anderson, 1972). SHBGS} A 485 3l = testosterone
205.64+90. 425 120.5+42. 858 7ta AFE wY £ 4 E%Ae] a-4Ae] gl e (Raynaud, 1973) SHBG
. X7 B8 55 testosteroned] & FA A fo] ytelx
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7] ol o] (Vermeulen et al., 1969; Bardin et al., 1981)
SHBGA &0l Bl 538 = &% testosteroned] A=
B B wWFL YF testosteroned FFst wiE
A YA AR o s testosteroneFE Hul ofr)
gt z Agskilel S8kx o] A EEolo}l g} (Har-
man and Danner, 1977).

2 AYd A cEH Y testosterone?] w2 A & 335.2
+137. 3(mean+s.d.)ng/100ml, SHBGH §-&%& 9,10
0. 824g/100ml= A AP 544 o HEE] o}
& aAg & AAES gt F2hE ¥ 4 (Gordon et
al., 1969; Mahoudeau et al, 1973; Chopra and
Tulchinsky, 1974)% 7t .

A o8 izE AR androgend Alol o g2
w| Qe Al 7lse]l gal=lm ¥F SHBGAH §&-%
2 Z78+3 (Gordon et al., 1969; Vermeulen et al.,
1969; Olivo et al, 1970) kA &3 testosteroney
XX F71%c(Chopra and Tulchinsky, 1974). 74
A 7 %0) wWoelAw androsterones] 4 ko] b4z
(Hellman et al., 1959) SHBGA %83 o| 1} testosterone
FEE Fagerz 4 7= v (Bardin and Mahoudeau,
1970; Olivo et al.,, 1970) & #3791 A Y (Gordon
et al., 1969) 2818 F71¢ 2= (Vermeulen et al.,
1969) xz=lo} gk 44l 7155 androgent] A}2)
FA = HAE ARl BFAE g ifez o] felx g
o] AYPFEL ALE AASL 2FL Wy 9=
A o|}(Bardin et al., 1981). 32izbell g wlv)z]=l

7] Al FEAIl Aol ok ] o
-T"Fh‘/‘i 3hi= systemol Apatel] b4 st FHS
wobob vl SHBGS! A$ = 5 AHo] algds) vl
% E7]7F(Mahoudeau and Corvol, 1973) = @3l =
Hol B AGL A2 ALgetg ).

SHBG2] 7)-oell Wl M= Adetr gdx giA @
t}. F2} SHBGZ) estrogen#d fo] 35 dg8 &
o SHBG7} $71epsl oA ilétz SHBGA 7tadld
dA stghek 2 b} (Burke and Anderson, 1972) E7]
9] 79+ estrogens} SHBGEE Abolo] sto] ¢l
st gtel(Bardin et al, 1981). SHBGr} o] testos-
terone?] YEA A go] ZAxr 2 dx JYJFE A
o2 xol SHBGs} {1 % testosterone # AL =4
(Vermeulen et al., 1969; Bardin et al., 1981)¢] x}
dstelets £ dew] = SHBGS b s
androgene] ©H¥ semsitivitye] dak-& Fo] Ay
androgen @ Alo] A #¢ Fouwx &t} (Bordin and
Petra, 1980). =e] 22 SHBG steroidz 22 Abo]d]
429 Te vAz e ddd gdeornz 744

7159 Wz sl SHBGSH testosteroned] # %
AR DA ez FF5oiof ok

44 1ol Adsn]l FAHz2 g L F
2= 3 (Distiller et al., 1975) testosterone®-u] >} 7ha
%) 2 2 (Gordon and Southern, 1977) £ Aol A A
Al A A X testosterone FE7} ol AL oo A
sz Az, oy SHBGA#EZ2 234 F7}
AFE Wz germa A5 2Ee SHBGEH &3
(Vermeulen et al., 1969; Olivo et al., 197001 A 3 &=
Auks £ Aelgleh. AN T2 Fe] SHBG v A&
gL FAAZ 4% ¢+ Ao 2F gAAS F4
A B2E9 el Aol SHBGE ¥ %3 74 o] z(Bardin
et al., 1981) o} & %7}A & testosteroneo] 2%+ )
o] A 71 A ] v} (Bardin and Mahoudeau, 1970; Burke
and Anderson, 1972). & Ay el A testosterone$ =7}
AstElYwl v SHBGAA&Aaxe} BAdz=zg
2ol 8% SHBGZRA LS %4 aclel st 83
SHBGFEY AA4d9 4 drh. zelmg zha44d alA
# SHBGZ} <S7Hd Zle 44328 s 9%
AA £} M) testosteroneZriof oldl &2x &3}
Bt 24 #44 Adetn 44 F gk o9 7
2 AL gt a e wiakslsl 4 SHBGS 4
F 94 @A Fgd e 2A EE A (Vermeulen et
al,, 1969)% =8 & = 7144 AjA &2 v F testosterone
P E AEAARE FFEAA FAA T2 L] il
b stk A4 SHBGel €3¢ v A7d s oy
vl 58 pEd g Atz 4 zrslch. SHBGY Fob
®l el o) A] &= testosterone2] & FA] A -Bo] e mh
(Saez et al., 1972) SHBG#} testosteronei-% 7} &
HEHE 4971 AF 22t (Bartsch et al., 1977) 3}
44 A A ol SHBGZY Fobsgld etz o)m] zta
gl testosterone®] A AL ] o4 AFH A YrEF o

A &7 el 7] A% F= 9&A94Y testosteroneRu] &
AFE 1= 9] o Fo] SHBGS) testosteroneyE.o

ol 45 g Aoz ARG, ol Fe
AL Tefod 52 4404 E siuddd. & TeF
o ¥ testosterone¥ ©7t Frl=Q o v o= SHBGY)
FELET testosteroned] AAM A T Frladele
Adkg 4L FA AE ok B AHAA Ts
5o % H5F testosteroneF =7t E718 vl SHBGA
FEFo] Fasgong of g gz 2R
SHBGe}] A 9%e AYazydys dxixdem
testosterone Hu] & Z A A 71 3 testosteroneo] of ¥ 4
A A ey Z}@’ﬁ.&:r_ e AL oA HelAAS
Astebm gasich, 2y Ted A Fold A$9
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AL i Holsl A4tk F testosteroneFEE o
A Fra3tz SHBGE 4713 ¢ vz Uid Felch
AN 5 B Eo] A8 73t androstenedione?] tes-
tosterone 2 2%] # %%l ofrv] 2} estrone P estradiol
22 AFEe] BT FAr i testosterone?] andros-
teronee 22 AHF% A=t} (Gordon and Southren,
1977). 2rlag FAMzEEe spFon EAddg
estradiol?] SHBGA A&7 gt 342 g Azl 4
A&z Ee F Aol testosterones) A EE Al
WA= A o] Al uk thyrotoxicosis$tAbe] 4]  gynecomastia
7} A5 A slE A4 (Gordon and Southren, 1977)-&
ZHeetnl estrogend] ¥ o A WL Aoz &
A% 4 gl

A testosteroneFoll A= FH4+4l A A Fol testosterone
FE7 288 SRS da YUE v 3 testos
teroneToll A1 &) A= gfEdl. o] Ao Wl
Z1Ag & Ao oyt HAA AAFE testosterone
E7} Fobekrl = d9les I testosteroneo] W] E)ul
A= ¥ TR W EE ¥ 2 AL ol
AR AA g el Bk <k 60%00
A molE ¢7¥ % (Doering et al., 1975) £9 47
A Wged 2= E tsAE AAE 4 dAR o
Aol Aetel gome ¥y Poslte Bk, o
gl vk Tpo] T8 Wl F kAol L testosteroneF-ol A 5}
TSP erns B AEE B4 2 4 s AL
el ghabAl A0 W 2o 4ubeli: SHBGY F44
T2 el A2} SHBGA o) 3t AA 3 B E6) el 2
A gL W] Bol: testosteroned u] £l steroid
F B2 R °1?Tﬂ/"] 7“?3 Aoz e e HAony T,
A Feraiql 9% uR Folok: el

2 E

4475 W A4 testosterone W EXo] wjA A2
= Aol B & FFE) et A SlEE
AL EZE Aol A9 AAY Ti¥dF: HE9
SHBG A 383 2 testosterones & 27 7 23l
. AZEES ¥ testosteroneFEo] Wl Fxr}
E %™ 3 testosteroneT3 WQIwl A testosteroneT o
2 vpye] Sastd o A AlAE Te(0. bmg/kg)
FodEe o]l A2z 23 AAdYd. 9L Ans
&3 2

1. Testosterone, SHBGZ 8% & = ¥|&L& d=
A 7 Zt2} 335.27137. 3ng/100ml, 9. 104-0. 82.g/100

ml % 106.7:443. 824 ¥l 3-Xe] 7

2. ZAH AAFE F testosterone . Zhadhod
2 SHBGE & F7kstel 2 vl F7594. o
9| ® A testosteroneT-9 testosteroneF-E= Zr}lz g
2} T testosteroneF-E2| FEd = u] Fshd o).

3. TaFodF HF testosteroneF Ltz FFolA nF
3 %¢ 29z SHBGA 4% 7474 4L v
W 9=}

4. Ta® A% F9% b Gol = testosterones &&= 7t
£ %, SHBGE ZFs13 &2 oo

5 ol 48 HHeor Mol FAAN S AzA U
£ SHBGA %8 #o H%S A4NT2Re oA
AH 9 FE& ¥y Bl testosterone S steroid d = -E
Hged el A gAlA ez Qe 9L Aolgm =
A= 4t

—ABSTRACT—

Effect of Thyroid Disorder on Binding
Capacity of Plasma Sex Hormone
Binding Globulin in Rabbits

Young Je Kim, Jun Kim and
Ho Kyung Sung
Department of Physiology, College of Medicine
Seoul National University, Seoul, Korea

Carrying out thyroidectomy and administering triio-
dothyronine (T3) subsequently in adult male rabbits,
the effect on sex hormone binding globulin and plasma
testosterone activity were investigated. Experimental
animals were divided into two groups according to
the control plasma concentrations of testosterone. On
the 1st day thyroid glands were removed, then on
the 3rd and 5th days, Ts (0.5mg/kg, body wt.) were
administered intraperitoneally. Venous blood samples
were taken on the morning of the 1st, 3rd, 5th and
7th days. Plasma total testosterone concentration and
SHBG binding capacity were determined by radio-
immunoassay and Rosner’s ammonium sulfate preci-
pitation method.

Followings are the results obtained:

1. Control levels of plasma testosterone, SHBG
binding capacity and their ratio were 335. 24-137. 3ng/
100ml, 9.10:-0.82xg/100m], 106.7+43.8, respec-
tively.
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9. After removal of thyroid glands, plasma testos-
terone decreased, SHBG binding capacity increased,
therefore their ratio inereased. In low testosterone
group plasma testosterone increased but not exceeded
the level in high testosterone group.

3. By T3 administration plasma testosterone in-
creased and SHBG binding capacity showed decreasing
tendency in both of the groups.

4. Further administration of T3 showed decreasing
tendency in testosterone concentration but increasing
tendency in SHBG binding capacity.

From the above results we concluded that the acute
changes in SHBG binding capacity during thyroid
disorder were not ascribed to the direct effects of Tj
but rather to the indirect effect through the changes

in steroid such as testosterone.

REFERENCES

Anderson, D.A.: Sex hormone binding globulin. Clin.
Endocrinol., 3:69, 1974.

Bardin, C.W. and Mahoudeau, J.A.: Dynamics of
androgen metabolism in women with hirsutism. Ann.
Clin, Res., 2:251, 1970.

Bardin, C.W., Musto, N., Gunsalus, G., Kotite, N.,
Chen, S.L., Larrea, F. and Becker, R.: Exira-
cellular androgen binding proteins. Ann. Rev.
Physiol., 43:189, 1981.

Bartsch, W., Horst, H.J., Becher, H. and Mehse, G.:
Sex hormone binding globulin binding capacity,
testosterone, 5-dihydrotestosterone, ocestradiol and
prolactin in plasme of patienis with prostatic
carcinoma under various types of hormonal treatmeni.
Acta Endocrinol., 85650, 1977.

Bordin, S. and Petra, P.H.: Immunocylochemical loca-
lization of the sex steroid-binding protein (SBP)
of plasma in tissues of the adult monkey, Macacca
Nemestriana. Proc. Natl. Acad. Sci., 1980. Cited
from Bardin et al., 1981.

Burke, C.W. and Anderson,
binding globulin is an oestrogen amplifier? Nature,
240:38, 1972,

Chopra, I.]. and Tulchinsky, D.: Status of estrogen
androgen balance in hyperthyroid men with Graves'
disease J. Clin. Endocrinol, Met., 38:269, 1974.

D.C.: Sex hormone-

Distiller, L.A. and Sagel, J.: Assessment of pituitary
ponadotropin reserve using luteinizing hormone-
releasing hormone in status of altered thyroid func-
tion. J. Clin. Endocrinol. Met., 48:512, 1975.

Doering, C.H., Kraemer, C.H., Brodie, H.K.H. and
Hamburg. D.A.: A cycle of plasma testosterone in
the human males. J. Clin. Endocrinol. Met., 4¢:
492, 1975.

Gordon, G.G., Southren, A.L., Tochimoto, S., Rand,
1.J. and Olivo, J.: Effect of hyperthyroidism and
hypothyroidism on the metabolism of testosterone and
androstenedione in man. J. Clin. Endocrinol. Met.,
29: 164, 1969.

Gordon, G.G. and Southren, A.L.: Thyroids effects on
steroid hormone metabolism. Bull. N.Y. Acad. Med.,
53:241, 1977.

Guériguian, J.L. and Pearlman, W.H.: Some properties
of a testosterone-binding component of human pre-
gnancy serum. J. Biol. Chem., 243:5226, 1968.

Harman, S.M. and Danner, R.L.: Rapid measurement
of an index of testosterone binding to serum binding
globulin using ion exchange columns. J. Clin.
Endocrinol., 45.758, 1977.

Hellman, L., Bradlow, H.L., Zumoff, B., Fukushim,
D.K. and Gallaher, T.F.: Thyroid-androgen inter-
relations and the hypocholesteremic effect of andros-
terone. J. Clin. Endocrinol, Met., 19:936, 1959,

Heyns, W. and De Moor, P.: Kinetics of dissociation
of 17-kydroxy steroids from the steroid binding-
globulin of human plasme. J. Clin. Endocrinol.
Met., 32:147, 1971.

Horst, H.-J., Bartsch, W. and Dickersen-Thedens, I.:
Plasma testosterone, sex hormone binding globulin
binding capacity and per cent binding of testosteronc
and 5-dihydrotestosterone in prepubertal, pubertal
and adult males. J. Clin. Endocrinol. Met., 45:
522, 1977,

Mahoudeau, J.A. and Corvol, P.: Rabbit testosterone-
binding globulin. I. Physico-chemical properties.
Endocrinol., 92:1113, 1973.

Mahoudeau, J.A., Corvol, P. and Bricaire, H.: Rabbit
testosterone-binding globulin, II. E[fect on androgen
metabolism in vitro. Endocrinol., 92:1120, 1973.

Murphy, M.A.F.: Androgen fractionation in normal,

pregnant and hirsute women. Program of the 53rd

— 482 —




—Kim, Y.]J. et al.: Sex Hormone Binding Globulin in Thyroid Disorder—

Endocrine Society Meeting Abstract, 202, 1971.

Mercier-Bodard, C., Alfsen, A. and Baulieu, E.E.:
A testosterone binding globulin. In: Proc. 2nd Symp.
Steroid hormones, Ghent, p.212, Excerpta Medica
Found. Int. Cong. Ser. 101, 1Y65.

Olivo, J., Southren, A.L., Gordon, G.G. and Tochi-
moto, S.: Studies of the protein binding of testos-
terone in plasma in disorders of thyroid function;
Effect of therapy. J. Clin. Endocrinol. Met., 31:
539, 1970.

Raynauds, J.P.: Influence of rat estradiol binding
plasma  protein (EBP) on uterotrophic activity.
Steroids, 21:249, 1973.

Rivarola, M.A., Forest, M.C. and Migeon, C.J.:
Testesterone, and androstenedione and dehydroepia-

ndrosterone in plasma during pregnancy and at

delivery: Concentration and protein binding, J.
Clin. Endocrinol. Met., 28.34, 1968.

Rosner, W.: A simplified method for the gquantitative
determination of testerone-estradiol-binding globulin
capacity in human plasma. J. Clin. Endocrinol.
Met., 34:983, 1972.

Saez, J.M., Forest, M.G., Morera, A.M. and Bertrand,
J.: Metabolic clearance rate and blood productive
rate of lestosterone and dikydrotestosterone in normal
subjects, during pregnancy and in hyperthyroidism.
J. Clin. Invest., 51:1296, 1972.

Vermeulen, A., Verdonck, I., Straeten, M.V. and
Opie, N.: Capacity of the testosterone-binding
globulin in human plasma and influence of specific
binding of (lestosterome on its metabolic clearance
rate. J. Clin. Endocrinol. Met., 291470, 1969,

— 483 —



