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Androstendione and Testosterone Concentracions in Follicular Fluid in
Hyperstimulated Menstrual Cycles

Jin Yong Lee, M.D., Bo Hyun.Yoon. M.D., Jung Goo Kim, M.D., Shin Yong Moon, M.D.
and Yoon Seok Chang, M.D.

Department of Obsterics and Gynecology, College of Medicine, Seoul Natiwnal Unmversity,

Seoul, Korea

Follicular flxid (FF) and their matched oocytes were obtained from 58 follicles of 27 women who un-
derwent an in vitro fertilization (IVF) procedure with ovarian hyperstimulation by clomiphene citrate
(n=8), hMG (n=9), FSH/hMG (n=10). Follicular aspiration was performed 36 hours after human chori-
onic gonadotropin administration.

The concentcation of androstendione (ADD), testosterone (T) was correlated with hyperstimulation re-
gimens, the morphology of the oocyte-corona-cumulus complex (OCCC), vocyte fertihizaton, and the in-
cidence of pregnancy after embryo transfer. The results were as follows.

1. According to hyperstimulation regimens, there was no significant difference in FF ADD and T

concentrations of the similar morphology of OCCC.

2. In clomiphene-treated and FSH/hMG-treated cycles, FF ADD concentrations of preovulatory ooc-
ytes were 43.09+9.53 ng/ml and 59.46 £9.09 ng/ml. those of immature coxyvies were 96,981 16.55
ng/ml and 116.13+36.81 ng/ml, those of atretic oocytes were 2465 5350 ng/ml and 634.2529.25
ng/ml respectively, reflecting the significant relationship between FF ADD level and morphologic
maturity of OCCC (p<0.05). But in hMG-treated cycles, such relationship was not found (p>0.1).

In clomiphene-treated and FSH/hMG-treated cycles, FF T concentrations of preovulatory oocytes
were 11.374238 ng/ml and 11.68+1.73 ng/ml respectively which were significantly lower than those
of atretic oocytes (25.1£7.50 ng/ml and 23.25+0.95 ng/ml respectively) (p<0.05). But in all cycles, FF
T concentrations of immature oocytes were not significantly different from those of preovulatory ooc-
ytes, artetic oocytes (p>0.1).

3. In hMG-weated and FSH/hMG-treated cycles, FF ADD concentrations of fertilized oocytes were
32.43+4.09 ng/ml and 42.61+4.82 ng/ml respectively which were significantly lower than those of
non-fertilized oocytes (72.18+17.31 ng/ml and 108.09+17.32 ng/ml respectively) (p<0.05), but in
clomiphene-treated cycles there was no significant difference (p>0.1).

In FSH/hMG-treated cycles, FF T concentration of fertilized oocytes was 7.3311.06 ng/ml which
was significantly lower than that of non-fertilized oocytes (20.3+6.21 ng/ml) (p>0.02), but in clomiph-
ne-treated and hMG-treated cycles there was no significant difference (p>0.1).

4. In all cycles FF ADD and T concentrations did not correlated with the success of pregnancy af-
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ter embryo transfer.

Above results suggested that FF ADD and T may play an important role in oocyte maturation and
fertilization, but their relationship with the success of psegnancy was not found.
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FSH el hMG & ¥ 8-3te] st el 2§ 4lgd 814
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% Z=)2) 97 F7] A 3¢%e] hMG 3006 & 2%
FAbsloivh, WA S A6 Fe o) A ¥
2} estradiol 2] 7} 400pg/ml o] slolol &, 2} FH -

ty . -

<h
B



o] wiglrl 3ol 4 A48l a hMG 9] %ot 5
chalsich. |4 estradiol #] 7} 400~800 pg/ml of 5
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ADD 2| £ 5& " [-Androsterdione Kit (Radioa-
ssay Systems Laboratories) §, T2} ¥ x4+ Coat
A-Count Testosterone Kit(Diagnostic Products Co-
rporation) & AHE-gF habelod 4 wol] o] shed A &
ghgich. 2+ A 2 9] intraassay variance+ ADD}
8.0%, To] 52 %9o]%ich.
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olol atel 455 e Aol AU A
DD 9 T2l S5t #elg Aol7h Hsich(Table 1
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Clomiphene citrate & A}§-% M 132} #igdx=ad
o A5 @k Al 2o ADDS 3E&
43.091+9.53mg/ml & o} 44 =}e] 96.08116.55 ng
/mlol] ula] F2lgt zholst Ao (p<002) 55}
s ykabe] 246545350 ng/mlot] vl 45 #2|¢
o) 7b 2 Ak (p<0.01). E& ol S hatsl sizly
2| whxedo] ADDEREE 28 2eol§ ¥ o
{(p<0.02), Al 1F & ixbzh A5 ol afe} vbxoNy
o} ADD9| ¥ 57} et el A 1F T
o BEx A walaiade] zle AL 1137+
238ng/ml2 ©vj4ai=x}o] 14.0+2.33ng/miol] v
a8 folg Aol E £ 4 glded s3sl =g
25.1+£7.50ng/ml ¥l §2l5HA H& 58 89
o} {p<0.05).

HMG & 4183t #2329 7 dss A
o] =] ADD % T FE+ 272 60.61+12.44
ng/ml, 13.1842.34ng/ml & v]4 $J3=}2| 124ng/
ml, 16.8ng/mlol wla] okzd wigr ot Eajdhaiql
H2i4de walg = godel(p>0.1).

FSHe} hMG & w85 #3722 ADD9 $5&
A webA A o) wape] 7 fell 59.46+9.09ng /
ml2 ov] A4 d=be] 116.13136.81 ng/mlol] sis} 4

ol zlo] & R9oo (p<0.05), sI3tsl el A g

634.25+9.25ng/ml & A %Y oj4dEubzle] E 5
dig] 3 F7MEl FEE Mo (p<001), =bs}



Table 1. Relationship between follicular fluid levels of ADD, T and maturation of oocyte-corona-cumulus
complex after different methods.of ovarian hyperstimulation{Mean+S.E.)

H metbo:; ton Maturation stage ADDi{ng/m}) T{ng/ml)

Group 1 (clomid/hCG) Preovulatory(n=17) 43.09+ 9.53%¢ 11.37 £2.38”
Immature (n=5) 96.98+16.55%* 140 +233
Atretic {n=2) 246.5 £53.50%¢ 25.1 £750

Group I (H{MG/hCG) Preovulatory(n =20) 60.611+12.44 13.18+2.34
Immature (n=1) 124 168

Group I FSH/BMG/hCG) Preovulatory(n =18) 59.46 + 9.09%¢ 11.68+1.73%
Immature (n=3) 116,13 +36.814* 158 +4.21
Atretic (n=2) 634.25+ 9.25%* 23.25 £0.95*

Groups with identical letters differed significantl
a, b p<0.02, ce,h p<0.01, df.g p<0.05.

y

Table 2. Relationship between FF levels of ADD, T and success of fertilization of human oocytes(Mean +

SE)

Hyperstimulation methed Oocyte fertilization ADD (ng/ml) Ti{ng/ml)

Group I {clomid/hCG) Fertilized n=9) 6258 +14.81 11.83+2.02
Not fertilized (n =3) 64.43 1 16.64 14.40+3.18

Group T WMG/MCG) Fertilized (n=11) 3243+ 4097 1251+3.36
Not fertilized (n=10) 72184 17.31° 14274304

Group it FSH/WAMG/MCG) Fertilized {n=13) 4261+ 482 7.3311.06°
Not fertilized{n=8) 108.09+17.32% 203 +£6.21°

Groups with identical letters differed significantly

a p<0.05, b p<0.00l, ¢ p<OO2.

Table 3. Relationship betwween FF levels of ADD, T and success of pregnancy after embrgo transfer

{MeanxS.E)

Hyperstimulation method Status ADIXng/mb) Ting/ml)

Growp 1 MMG/HCG) Pregnant (n=2) 107 452 7855 22151145
Non-pregnantin=9) 3764t 474 1037 23.23

Group M (FSH/AMG/MCG) Pregnent  in=5) 8t 840 670+ 1.08
Non-pregnant (n =8) 4436 4 66.19 253+ 163

A5l e} dxdye] ADDS| $E7} HAF
€+ Halg 4 Ade}. M3FY T ¥5& 4453
WA o] abe] 7ol 1168+183ng/ml2 o)
A5yzte] 15844.21ng/mlof] uisl] bzl o X%
¥ gy FAEAA o4 g 4 o
9o (p>0.1), 585l Wate] 23.25+0.95ng/ml o}
£ #4 Aol E ¥} (p<0.05) (Table 1 3 2).
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Clomiphone crtrate § AH8%F | 132 £4s
dalzlt A GEe] ADD, To| 5+ 2%
~6258+14.81 ng/ml, 11.834+2.02ng/ml 2 40| ot
5l 71 %-2] 7443+16.64ng/ml, 14.4013.18ng/ml ol
vle] <7k Fe FEE Moo FAEsl #o
42 ddetp>01).

HMG & 4188 Al 232 43 J=7t 38
Gxeisl ADD2 ¥5 & 32431+4.09ng/ml2 43
o] obsl Wi=}e) 7218117316} wla] Ho)%t w5t
o] 7t AU (p<0.05), T 5= 22 1251+
3.36ng/ml, 14.2743.04ng/ml & EA| et} g0 4
€+ #¢ 4 ddckp>01).

FSHel hMG & o 88 #3322 44018 =}
7k AR Fxe4e] ADD, TS| 55+ #7 4261
+4.82ng/ml, 7.33+1.06ng/ml2 Mo} akxl Y}z
9] 108.09+17.32ng/ml, 20.3+6.21 ng/mlel| w]&] &
3 ¥ FEE Rch (ADD; p<0.001, T p<
0.02){ Table 2 ax).
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GAlsl fhap= M 234 19, M3l 3
oldon eiol4le]l o A9+ s,

HMG § 4} 884 ¥ 22 8 9l4le) § 790 ADD
o] 57} 10745+7855ng/ml, T o] 57t 2215
+1145ng/ml 2 44 of i?°‘51°1 ““°}§ g o]
Algtgi o al4lo] sjx ote 22} 3764+4. 74
ng/mi, 10.37 £3.23 ng/ml of} u]zﬂ e 3588y
L FAEHOR {23 ol Y p>01).

FSHst hMGE ¥4 &8 # 33l 4 Y4lo] R 7
Sl ADD 9 T2 5+ 22 39.8 + 8.40ng/ml,
6.70+£108ng/mi 2 &l 4lo] s}z o2& 7A.$0| 4436
16.19ng/ml, 7.73+1.63ng/mlell uwja <tzk Yo
FEFE 2o A fode ey
sl el (Table 3 22y (p>0.1).
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Ay Yook T g of4ell4 hMG
& ol &t RS F5¢ Aol ¥A ADDs}
To pxisie] S4¢ F43 wAg 4+ gidde
W (Judd 5, 1973 ;Wu. 1977), $ei 25 of 4ol 4
clomiphene crtrate § 488t whal s f53 A
ol s1& ADD s} To| w57 wighaladef 44
dhof 20} 450 4 éh4) 719, clomiphene citrate
& olf el MRFLE A e 92 wo 4l
*9 ¢ tdlel ® & Ut X5l (Dupong,
1974, Dawood 51 Saxena, 1978, Chang 4 Abraham,
1976}

1eivd ¥ oat-toll 4 clamiphene citrate § <} 83}
1 Fo xetd s ADDsE T2l ¥x7 hMGE
«p-g4t M 23 9 FSHel hbMGE =84 M 3F
ol ¥ldld 2vjede= Aozt glel clomiphene cit-
rate 7} Gt ®oll 2tgsled ADDo} T Rujg
F7HA71E A4 gl 4 st

By YA FANA dabrt 5ol o2}
XK estrogen?| X7} %748} androgen g
FE7} AAdhe dbddl, 538 o] b Y2 E an-
drogen®] ¥ 57t % 7Hgbc} (McNatty 5, 1975, 1979).
Y A3 ¥ (primordial follicle) 7} 4] &s}7] A} 2Hsbwd
g 2hA| X (granulosa cell) 7} 54-& sbe Jwut
M X (theca cell)Z-o] 3 415]7] 4] ztgie}, Preantral
G322 3}g)ut4 L= estrogen, progestin, androgen
L UAY o dor ssaol 4 Lels & FSH
9| bl 23l wlk3l (aromatization) 7} § 5.5
=l aromataseol] 2|&}lel androgeno] estrogens@u
&l el (Moon g, 1975). ¥ 2] 4351 7150l e
&= androgen2] A 2hg} 7] 5o o}zl FH4Alslz o

2 sigdetl 22 4 E el androgenol| Soldt
87| (receptor) 7} 2l-&o| ¥a e} (schreiber 9}
Rass, 1976). £4t FSH § 5o ub2 3|o}4] andro-
gen 3 3% uha] ¥ 2] aromatase 7]-5-4}ojel] dose—
response A7t 91-8o] 8 A (Zeleznik g, 1979),
androgen & FSHol| ojsll 4551 uwhaksle] o3
{substrate} 2 224 £ o}z androgen =z}al 7} ar-
omatase 8] 7) 5% 4542 4 Uvkn B A}
(Daniel 3} Armstrong, 1980 ; Hillier 8¢ DeZwart,
1981).

22} 3] eh4 ¥7}1 androgeno] 4§t 4Abef o
X %o} 5o androgen ¥t} v 7§ androgen
¢l androstendine, dihydrotestosterone §08 #%}
stAl Sjo} aromawse®] 7|5 olAlstel GEWS
androgen 2| ¥ 5.3 o 7kgbcd (McNaty §, 1979,
Hillier %, 1980). Androgen$] %7} 571 Atdl
= estrogenoll 9[stod {5+ shylotA 29 54
$ dMsta ol 531§ FUgc} (Carson F,
1981; Moor &, 1978).

#H ol wole] zpFulo) 49 gl o4
€ o2 o2bE Y587 fsled 4F wafs
& 4HEslo selelf 5 Algshed, oy A
ol GEA BFHEA 4SSl dxAWY 7
T oo o $220 Fix UG dEw R

ol Ao wis|glcl (diZerega§, 1983; Narrs
£, 1984; Fowler §, 1978). Testart-$ {1983)}& clo-
miphene citate 13- hMG§ ApEslof eid$ X
¥ 5 Aol AU vl 2NN A
DD W Te 5ot Tobske WE7h b &y
o, Lefv o ¥¥-of o T35 (Bohnet 2} Baukloh,
1985; Lobo%, 1985; Botero-Ruiz %, 1984; Carson
%, 1982, Uechara -, 1985)-& =l & A& gk
7 ol AAYAF oo}l viggt G ENW Y  and
rogen? FE§ Bsigich. '

£ A7 ¢ ADDY 5+ o & oATaE
(diZerega %, 1983; Marrs %, 1984 ; Lobo %, 1985;
Carson -, 1982; Brailly 5, 1981; Edwards &, 1980)
o} B3o} w&F AE Bk, TY =& o
£ AT 25 (diZerega5; 1983; Marrs 5, 1984; Lo-
bo ¥, 1985; Botero-Ruiz %, 1984; Uehara %, 1985}
o ®aell wjsf & FEE ¥ oy Bohnet 9
Baukloh (1985)¢] ¥ 3oty w&d $E& ehi 9l
t}. Clomiphene Citrate 9} hMG & ¥ £3)o] 3w
YFEE A3 Lobo§ (1985)-& 22 and-
rogen?| FE¥ uhxbe}] Aol AataiAvh gt
i g9, 28y hMGE 41823 Botero(1984).&
A4 e} vl 4 5ate] F2ka) 4l intermedi-



ate G}xt7h AR GEYS T s 445Y vl
45dze] dzxef o] gl wish olojgdAl ol
S gfEAle] FE EFUG 454 VYO
3 &9lel.

X A7 Aee A2 37 BFollA it 4
gl wel dxotuiel ADDe] ¥ x5} 2|u] Al
LS 4 5 Ao, T 5 =gk 4%
d2e] Afel sighsd atel widl oej A G
¥EE 2 eifrg 7ol 2oy g and-
rogen ] FEo txte| A szt At A
o}

Clomiphene citrate 2 sleiel$ 58 A8 Ue-
hara 5-(1985) -2 W xodwj o] To FE7 Re A S
of Jxte] o] APt slg oy of& nmz
¥ (Bohnet 8} Baukloh, 1985; Botero-Ruiz §, 1984;
Carson &, 1982) & ADD 5= T2 %59 uz}lo
TR ARPAE & ¢ o 9.

Axg2] A4E Al 2% A 379 44 ¢t
7t 488 Qxeie] ADDS| FE7} w4 Foll ¥l
8 olelolAl dotod, A 3FL T $EE 44
£ G AL GxAY FEA Lol UA B
c}. FSHE 4183l it {EE ¢ Aol &
Zo42] androgen®| FX 9} Wale] FHALE
2 AFEIE F4 4 gdov, L AT Y
RAF7 A 3,49l FSHE S A 332 ADD,
T FEot =] 3o folol AaigiAl 7} o2t
thof 7ol UG o) gL AT ey o
“t& et ¥ 2] g9 androgeno| hx}e]
3ol B¢ FE V1AL B4 22 Me
-Natty 5 (1979) & G ZNu} 9] androgen?] ¥ %7}
S 7HE 7 9-dll A 1 2F44-< (first meiotic division)
o A7t usgE Loact.

¥ ATl 4 d4lo] R R} 192
Foi9) ADD-‘g—E?]- 186 ng/ml, T 53X 7} 33.6ng/ml
2 o9 okdd #jolel wlma ADD, T9 ¥ %7}
okl wlobg @Al ol 4sle 1 sh-gu]l of wjo}
7t ddAlo] slof A% AteRE ¢ 4 glov g4
o] 4y A},

o] 49 Azl vjFo] Ewl JY¥de androgen
o] G2k A%, ¥z A5l Fay d¢L
e Aes sy, wololAF qdae A4z
G298 ADD, T sxse 4gudE #HUAg
4 tlol androgen o]2]9] T} & x| Holl RHAE B
WAL AT ey Ao AnHc.
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Mg 1985 44UN-v 124 M AJaeta
Wl ARl A4 Rel7) 2RIagA FKel siof
54 v xizhid 27gA M g3 S8 A3
Gl dpdadog dped L ATE A,
A 1F 8%-& clomiphene citrate 2, A 2F 94
£ hMG 2, 4 3F 1092 FSHs} hbMGE %8
Btod SR G ET Ao, Flsl Jxeie
ADD 9 T 55% &4 #z2 sjatf s
Mol a}& 552 zlolod o} wixe] dExy
A, dAe dEsate] R4 FE Tl Hs

Alef ahodel,

1. M L,2,3F 2ojoll o] 45 w7 22 A
of dxefyie] ADD 9 T2 ¥Xilol § w&% 4
glol el gl g Sallol al& xeio] ADD, T2 3
Sorbel s S}

2. JdEei2) ADDES 4+ o | 2 338 #z
%5 Jale] A9 43092952ng/ml Y 59464
9.09ng/ml, o] 4 53 =8) H§ 96981 16.55ng/ml
9 1161343681 ng/ml. sisixl J=l9] A 2465
+53.50ng/ml, 634.2519.25 ng/ml & 3 x}9] 4 5ol
ajel ADD2| p57t47 ymetdes #oldd
tH(P<0.05). 4 2 Foll = RSIQ dpo| § MUY 4
%t (p>0.1).

Te $5€ M 1Fs M3l 2z 458
ap2} 749 11374238 ng/ml % 11.68+1.73ng/ml
2 =i3bgl Wabe] 251 +750ng/ml % 2325+ 0.95
ng/mloll w8 #2¢ ¥rwcisd Udoy (p<
0.05), ol 4 37b9] A sy R SIQ ajel § Akl
¢ 4 Ut p>0l 2451 95 Tl ¥57)
455 dash vl gEba sjolel K9y 42l
slgict (p>0.1).

3. ADD2 35& A 2%} Al 3Fell4 M=
Wzbsb Aag A-gol 2tz 3243+4.09ng/ml Y
4261+4.82ng/ml2 4Ae] ksl 749 7218+
17.31ng/ml %) 108.09+17.32ng/mldl] wla 23
Al ¢e FEE BYoH (p<0.05), R 1ES A
£ fo% FEo| 7t gt (p>0.1)

To F5& A 3F9 79 43Fo] 7331106
ng/ml 2 w43 F 2 20.31621ng/misl] wis {2
A e FEE RYove<002), Al 1EY A
2T /AT FEA| 7 gt (p>0.1)

4. wjolo| A& YA A9sh UYdlo] 4R AS
Zroll A 2od o] ADD, T 5t #2¢ zlol7} ¢
e} (p>0.1),
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