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=ABSTRACT=
Steroid Hormone Metabolism in Patients with Pelvic Organ Prolapse

Sang Wook Bai, M.D., Byung Hwa Jung, M.D.*, Bo Sung Yoon, M.D.,
Euy Hyak Kim, M.D., Bong Chul Chung, M.D.*, Joo Hyun Park, M.D.,
Jong Seung Shin, M.D., Sei Kwang Kim, M.D., Ki Hyun Park, M.D.
Department of Obstetrics and Gynecology, College of Medicine, Yonsei University
and *Bioanalysis and Biotransformation Research Center,

Korea Institute of Science and Technology, Seoul, Korea

Objective : To identify 1) whether the endogenous steroid hormone metabolism in patients with pelvic
organ prolapse was different from that of normal women, 2) the relationship between endogenous steroid
hormone metabolites and the stage of the pelvic organ prolapse.

Methods : Twenty postmenopausal women who were clinically diagnosed as having pelvic organ
prolapse and 20 volunteer postmenopausal women not having pelvic organ prolapse were included in the
study. We compared the urinary profiles of endogenous steroids between the two groups and investigated the
relationship between urinary profiles of the endogenous steroids and the degree of pelvic organ prolapse.
Urinary profiles of the endogenous steroids were assayed by gas chromatography-mass spectrometry.

Results : The ages of the patients and control group were 64.616.5 and 63.5£3.9 years, and the Body
Mass Index (BMI) was 23.96+3.14 and 24.11+2.73 kg/m2 in patients and in normal subjects, respectively.
The number of patients in each stage were 4 in stage I, 4 in stage II, 6 in stage III and 6 in stage IV.
5-androstene-3 3, 163, 17 B -triol (5-AT), 11 5 -hydroxy androstenedione (An) and 17 /3 -estradiol were
significantly increased in patients with pelvic organ prolapse over that of the control group (0.76+0.67 vs
0.0610.03 ymole/g creatinine; p=0.002, 1.160.83 vs 0.65+0.23 ymole/g creatinine; p=0.04, 15.08-9.81 vs
8.53+6.19 ymole/g creatinine; p=0.04). However, tetrahydrocortisone (THE) was significantly increased in the
control group over that in patients having pelvic organ prolapse (9.8016.21 vs 5.22174.89 ymole/g creatinine;
p=0.04). The androgen metabolites, 5-AT and THE significantly correlated with the POP-Q stage (R=0.418;
p=0.027, R=0.46; p=0.016). Among the estrogen metabolites, 17 3 -estradiol was correlated to the POP-Q stage
but not mathematically significantly (R=0.38; p=0.05) and the 17 j -estradiol/estrone ratio weakly correlated to
pelvic organ prolapse stage (R=0.14; p=0.49), by showing a low correlation coefficiency.

Conclusion : The urinary concentrations of 17 S -estradiol, 5-AT and 11 /3 -hydroxy An increased in
patients with pelvic organ prolapse over that of the control group and 5-AT, THE and 17 3 -estradiol showed
a relationship to the progression of pelvic organ prolapse in Korean women. The metabolites of endogenous
steroid hormones could be contributing factors in the pathogenesis of pelvic organ prolapse.

Key Words : Urinary endogenous steroid metabolites, Pelvic organ prolapse, Stage
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Table 1. General Characteristics

Patient (n=20) Control (n=20) p
Age (yr) 64.66.5 63539 0.78
BMI* (Kgmz) 2396+3.14 24.11£2.73 0.88

“BML: Body Mass Index

32 2 2 9¥9A+= Blood Urea Nitrogen/Creatinine
(BUN/CnHE o|&3td A7|5g Hrstd, BF A

ol it

2 d7e 3T 2 dixe U Z2H R =Y
AW HEES Hwstd, Ui 2ERol=d AW 7
E=7 ] 229 AES ddds Wrlekilth
W1 2E 0= AW HEEL 7|A| AZEDY
9]-A% £37] (gas chromatography-mass spectrometry)S
o] §3te] EAEHLE BE Lot IA axA 83
(International Continence Society)ol| A &1F A5 Al4-3}
A’

1. 917 2iY (assays)

d=2AI JAERAS EFEZ (androgen and

estrogen standards)-< Sigma (St.Louis, Mo, USA)ll A ¢
39, d2EZA 7AEE (estrogen profile)e] W X
Z#574 (internal standard)2 ARS-E  dy-17 5 -estradiol&
MSD Isotope (Montreal, Canada)oll 4] T3}t Serdolit
AD-2 resin (particle size: 0.1-0.2 mm)-2 Serva (Heidelberg,
Germany)o| A T3t o, BE &ujAlE £484 5
o] T, F7H4 Aghglol AHE-H AT

Helix Pomatia®] 4 -glucuronidase/arylsulfatase<= Boeringer
Mannheim (Germany)ol| 4] T} 3}$1t}t. A -glucuronidase &
AEE 5.5 UmL (39C) L, aryl sulfatase AHEE 2.6
U/mL (38°C) St} Silylating A] k2] MSHFB (N-methyl-N-
trimethylsilyheptafluorobutyramide) = Machery-Nagel (Duren,
Germany)ol| A, MSFTA (N-methyl-N-trimethylsilyltrifluo-
roacetamide), TMCS (trimethylsilylchloride)2} TMSIm
(N-methylsilylimidazole)-2 Sigma (St.Louis, MO, USA)°i| A
TU3HA T Ethyl acetae®} ether= 1EA f7]&8 248
fjA S5 (high purity “HPLC solvent” grade)o|ll,
ethere= AHE Aol SHFAAHT-

2. AAl *%| (sample collection)
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3. 7| d=olEasiul-22 27| (gas chromato-
graphy-mass spectrometry, GC-MS)

Hewlett-Packard GC-MS system-2 7|4 220} E 1 3]
(HP 5972)¢} Ak £337] (HP 5989B mass engine) = &
olit) otz A W FZE|FHO|E (corticoid) A4S 9
3l 714 2 EutEa# 9 23 (column)S methyl siloxane
© 2 FEH fused silica capillary (Zo]: 17 m; WFZol:
02 mm; YEFA: 0.11 ym)Q) ¥HA, o AEZA EAd
AFEE 232 cosslinked 5% phenylmethylsiloxane © 2
B H fused-silica capillary (Z°]: 25 m; WHF-Zo]: 0.2
m; BEFA: 033 im) Gtk dFo] SHE7FA (carrier gas,
flow rate: 0.85 mL/min)Z A}&% 131, split ratio= 1:100]
Atk 71A A2etEDE (GC) & Z2IYL vy
I 2o o 2EZAY AT 27T 180T A
20C/mme] £=2 260C7HA] &8 6% Ft A&t
THA] 15C/mme] £E 2 300C7HA] &8 the 108 E9t
A&k tezAle A9E Z7]2% 180TAlA 4T/
mm®] £E2 300C7HA 31, oF 223 A&A A
217 (injector)$} AEA (transfer line) £X+= 300T %
, 0] 2% (ion source)d] 2% = 200C ¥} AFE37]
A} FZ49 (electron-impact mode, E)oA] 70 eVE
25 Q) AelE 0] 27k 71" (ion monitoring mode)
20744 9] A 2EZAT 217HA] S (e S 3]
o ARS-3HATE ZH2E o] 25 9] Al FAIZE (dwell time)
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4, of|AEZM D} ot=E=ZF 9|
estrogen and androgen)
Serdolit AD-2 resin2 Pasteur pipette (W]5-Z0]: 0.5-3
em)& ol §5tel ZABA AW AE (G mL hPE
FE4 (d2-17 B -estradiol, 1.5 ug for estrogens and methyl

#Z (Extraction of

TE=
testosterone, 5 ug for androgens)S Z-#Hol| W1, Z4H
S 3mle] BE AHE F, AF @ £HF (free and
conjugated) WS4 28| Zo]=Z 1 mL2] methanol 2 38
SAAFTE Bobzl 3149 (pooled eluents)2 374 Z
7] (rotary evaporator) 2 ZWA|ZTth oA Elo|E 9=
ol (02 N, pH 5.0)3} S -glucuronidase/arylsulfatase (from
Helix Pomatia)E ©o]-&3}] 55T A 3417t &< &4 7}
S8-3]] (enzyme hydrolysis)S A|Z.2.H, Catechol estrogen
o] 23l WA fal AAEZA JpRE| Al o}
27294} (ascorbic acid, 1 mL)g A7}t 7M4E

3] 3o]| potassium carbonateS #7}5+$1 1L, pHE 9.00]%]
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5 mL9] etherZ Q=2 AE FEIIQ K715 U2

FHE &4 AF Z¢7) (vacuum evaporator)S 0]-8-3
o AZAF 715 &d8] AA} HdE 2
H YA+ P,0/KOHE o] &3 23 AZ7] (vacuum
desiccator) 2 AZA| AT 281 I YHAEL 7|A =
ZolEada-dg B37] (GC-MSD)dlAM o3 Z
HAZEA 8 (derivating reagent)S o] g3l AE3Ih A
FANERE, Ad2EZAS AdiM 60T 302 &<t
MSTFA/TMCS (100:1, volume ratio)& ©]-&3}$ 11, <t=
ZAS fEAM= 60T 102 5L MSHFB/ TMCS/
TSSIm®] S-S o] &3ttt W2t (cooling) ¥ 2 ul 4
TE Hal 7|A ZE2rtE2y] 28 (GC column)dl] F
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5. &4] (assay)

207}A] S| AERZA-E estrone [E,], 174 -estradiol [Ea],
2-hydroxyestrone [2-OH E,], 2-hydroxyestradiol, 2-metho-
xyestrone [2-Meo E,], 17 3 -estradiol, 6-dehydroestrone, 6 ¢ -
hydroxyestradiol, 4-methoxyestradiol, estriol [Es;], 16¢a-
epiestriol [16-Epi Es], 16, 17-epiestriol, 16-hydroxyestrone
[16-OH E,], 17-epiestriol, 6-ketoestriol, 2-methoxyestriol,
6-hydroxyestriol, and 16-ketoestradiol [16-Keto E,]o]ar, 21
7}A] et=Z A& androgen [An], etiocholanolone [Et],
dehydroepiandrosterone [DHEA], 4-androstenedione [A4—
dione], testosterone [Te], 5S-androstenediol [As—diol], 113-
hydroxy An [113-OH An], 11 8-hydroxy Et [11 5 -OH Et],
16 @ -hydroxy DHEA [16 ¢-OH DHEA], S-androstene-3 @,
16 8, 17 3 -triol [AS—AT], tetrahydro-11-deoxycortisol [5 a -
THS], tetrahydrocortisone [THE], 5 « -tetrahydrocortisol [5
a -THF], 5 j3 -tetrahydrocortisol [THF], « -cortolone, S -
cortolone, cholesterol, @ -cortol, /3 -cortol, 5 @ -tetrahydro-
corticosterone [5 @ -THB], 5 3 -tetrahydrocorticosterone

[THBJo|t}. g A& A¥Y Zgolgd £X=2 n
A A

6. SH&EA

B A= SPSSE 0]8319 1, ANOVA test®} Pearson
BHATE o]&3HH T p values 0.05 o|3k7} o m| =
Ao 4

Zz I

7y 539 BA4= o] 49, IV} 41, o] 6 18]

I IV7} 6ot
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Table. 2. Concentrations (umole/g creatinine) of urinary steroids in patients with pelvic organ prolapse and control group

Compound Patients Control p
Pregnandiol 0.50%0.80 0251024 0.28
Pregnantriol 0.8610.72 0.721+0.36 0.54
Androsterone 0.821+0.73 0.8310.51 0.96
Etiocholanolone 0.79+0.62 0.83+0.40 0.84
5-Androstene-3 3, 168, 17 8 -triol (5-AT) 0.76+0.67 0.0610.03 0.002
11-Keto Et 0.5310.78 0.34%0.16 0.39
113 -hydroxy An 1.16+0.83 0.651+0.23 0.04
113 -hydroxy Et 0.51%0.37 0.31%0.10 0.06
Tetrahydro-11-deoxycortisol (THS) 0.64+0.92 0.28+0.09 0.16
Tetrahydro-11-dehydrocorticosterone (THA) 0.88+0.088 041+0.013 0.07
Tetrahydrocortisone (THE) 5.22+4.89 9.80t£6.21 0.04
B -Tetrahydrocortisol/ @ -Tetrahydrocortisol (3 -THF/ « -THF) 2.14+1.83 1.11£0.41 0.06
3 -Cortol 02610.6 0.1140.08 0.37
« -Cortol 0.6810.94 0.4610.30 0.40
Estrone (E,) 12.94£8.69 10.01£15.88 0.55
17 3 -estradiol (E,) 15.08£9.81 853%6.19 0.04
E | E 1211047 121%+1.20 0.98
5-Androstene-3 8, 68, 178 -triol (5-AT), 11 3-hydroxy Stm Al thAHE-Ql 5-AT9} THEE Tuhg7] &&%¢

Ans} 17 B-estradiol- > ZHHE7] &5 AlolA iz
2o oA =4 vERtT (0.7620.67 vs 0.06+0.03
umole/g creatinine; p=0.002, 1.1670.83 vs 0.651+0.23
umole/g creatinine; p=0.04, 15.08+19.81 vs 85316.19
umole/g creatinine; p=0.04).

Tetrahydrocortisone (THE)-S ) 2ol A FHH7] €&
Sxtrh ou YA =4 Vet 9.801+6.21 vs 5.22
4.89 ymole/g creatinine; p=0.04; Table 2).

=
5
+

Table 3. Correlation between concentrations (umole/g
creatinine) of urinary steroids and pelvic organ
prolapse stage

Compound R p

Pregnandiol 0.05 0.812
Pregnantriol 0.09 0.637
Androsterone 0.17 0.393
Etiocholandrone 0.25 0.209
5-AT 0418 0.027
11-Keto Et 0.074 0.706
118 -hydroxy An 0.193 0.326
11 8 -hydroxy Et 0.169 0.389
THS 0.17 0.387
THA 0.304 0.131
THE 0.46 0.016
S -THF/ a -THF 0.192 0.329
B -Cortol 0.44 0.068
a -Cortol 0.297 0.159
Estrone (E,;) 0.15 0.462
17 8 -estradiol (Ey) 0.38 0.05

EyE; 0.14 0.49
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SEZ gu A ARl AR (R=0.418; p=0.027,

R=0.46; p=0.016). A~EZA thAEQ 17 5 -estradiol-S

947 gF S5 d@Adol sloy on|iAl Y

A= FU (R=0.38; p=0.05), 17 j-estradiol/estroneH]

A7 &5 37 Aol 4em (R=
A

[e]
0.14; p=049), A HAGFE ST} (Table 3).
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719] 4RI (anterior cruciate ligament)2] Ad-fro}A]
3 (fibroblas) & o]-&-3to] ME FA7 Fabdl FAl 17
B-estadiolo] "= GEFS ATFSGI, FTAHOR
estradiol =71 F7Fghell whah bl Aol o9l
T Ae HAsAY. FEA FA9 Ahe 178-
estadiol®] =7} 0.025 ug/mLY w) XS vEbytar, Az
T WA F 2ERA L SUT AR
tf (anterior cruciate ligament)] Z&}Al thAl, & 2 3
o Wsls Qozitty ik Yu & Al Sz
QI (anterior cruciate ligament)®] Al-f-o}A| 3 (fibroblast)
A ZetA FAY ANEAZMH 17 -estradiol o] A E
ZA 3 =2 Z ek (procollagen) 3o B & Q3
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WAL WY =AW (equilibrium radioimmunoassay) <
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