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Profiling of steroid hormone for women®s health and wellbeing: metabolomics
cohort study
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In the course of establishing a system for steroid hormone profiling in a
cohort study of community residents, we focused on free testosterone, which is believed to play an
important role in health issues among elderly women, and examined their association with bone
mineral density (BMD). The study results suggested that blood free testosterone concentration levels

are positively associated with BMD among postmenopausal women, even after adjusting for known
osteoporosis risk factors such as age, BMI, smoking habit, drinking habit, and physical activity.
The association was stronger than that in men of the same age, indicating the importance of
gender-specific studies. Metabolomic analysis indicated that L-Kynurenine had significantly lower
blood concentration levels in the low BMD group, even after adjustment for age, BMI, and smoking and
drinking habits, suggesting that L-Kynurenine may be a candidate biomarker for low BMD. Further
research is warranted.
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Group Name Symbol
Pregnanolone  Pregnenolone P5
17-hydroxypregnenolone 170HP5
16-hydroxypregnenolone 160HP5
1 25 Progesterone  Progesterone P4
17-hydroxyprogesterone 170HP4
16-hydroxyprogesterone 160HP4
21-deoxycortisone 21DOE
21-deoxycortisol 21DOF
Androgen Dehydroepiandrosterone DHEA
Testosterone T
Dihydrotestosterone DHT
1 Androstenedione ADA4
11-hydroxyandrostenedione 110HAD4
(free T) Estrogen Estrone El
Estradiol E2
Estriol E3
@ Gluco- 11-deoxycortisol S
corticoid Cortisone E
35-74 Cortisol F
Mineral- 11-deoxycorticosterone DOC
) corticoid Corticosterone B
(2018-2020 ) 65 80 11-dehydrocorticosterone A
free T Aldosterone Ald
Hybridsteroid  18-hydroxycortisol 180HF
816 18-oxocortisol 18oxoF
(2012-2014 )
759
dual-energy X-ray absorptiometry(DXA )
( :ALOKA Dichroma Scan DCS-600EXV)
20 free
T(pg/mL)
CE/MS
CE/MS 115
90% 94
(YAM)80 YAM8O
free T 3 3 (TL/T2/T3)
free T (T1/T2/73)
( ) free T (T1/T2/73)
free T ( )

BMI
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FDR SAS9.4 (SAS

MetaboAnalyst4.0
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(@)) free T
free T (pg/mL) 0 96x 0.44 YAM<80%
66.5 free T 3 3
free T BMI
YAM<80% 2) BMI
free T
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free T
93
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BMI L-Kynurenine
in vitro
in vivo Tryptophan  Kynurenine
IDO1 indoleamine-2,3-dioxygenasel
2. 3. freeT
T1 T2 T3 A
Free Tpg/mL] 0.6+0.1 0.9+0.1 1.4+0.4 OR 95%ClI =]
[1] 704+38  70.2+36  70.9%39 Free T 1.61 1.13-2.29 0.009
BMI [kg/m?]  22.2+33 235433  245+34 0.90 0.86-0.94 <0.001
v 58.1% 63.3% 67.4% BMI 1.06 1.01-1.11 0.02
2 66.0% 60.6% 62.8% 0.36 0.04-3.23 0.36
» 8.7% 10.8% 17.8% 0.94 0.65-1.34 0.72
13.3 13.1 14.0 1.00 0.99-1.02 0.52
[METs* 7 1] (7.2,21.4) (7.2,21.0) (8.2,22.3) 1.24 0.85-1.81 0.26
[ 1 19.0% 22.8% 20.1%
1.6% 0.8% 0.3% B
20.2% 24.3% 22.4% B SE 95901 P
- 0.48+007  0.50+007  0.51+0.07 Free T[pg/m] 19.6 5.7 8.5-30.7  0.001
Free T: Tertiles
YAM<80% 69.2% 62.9% 55.9%
T1(0.1-0.7) Reference
v 140 OR 90 OR T2 (0.8-1.0) 121 6.2  -0.1-243  0.052
? : 16 150 OR LDL-C 140 T3 (1.1-3.6) 186 6.2  65-30.7  0.003

OR HDL-C 40 OR

3) -

126 HbAlc 6.5%



L-Kynurenine

L-Halic acid .

Citric acid .
L-ethionine d
Pyroglutamic acid ®
Caprylic acid
L-Tryptophan
N-bcetyl-L-aspartate
Succinic acid
L-Glutamic acid
Uric acid
Oxoglutaric acid
cig-Aconitate
L-Histidine | *
3-Hydroxybutyric acid

T T T T T T
16 18 20 22 24 26

VIP scores

2.
VIP(Variable

) .

Importance in Projection:

—

-log10(p)

«ilMalic acid

'

(FDR-p: 0.01) L
. iCitric acid |
.' ..-‘ : .o 0, % o .. . *
o° %o o [0 ® . o, oo
eose % [ e e %ew® 00° & %o 0 MmO
T T T
0 20 60 80
Compounds
L-Kynurenine
(p value=0.0001, FDR = 0.01)
(i) 1.7
1.6
15
14
13
1.2
11
1
EEBZEN EEEERN
1.58+0.48 ww 1.46%0.57wm




2 2 0 2

Watanabe K, lida M, Harada S, Kato S, Kuwabara K, Kurihara A, Takeuchi A, Sugiyama D, Okamura 155

T, Suzuki A, Amano K, Hirayama A, Sugimoto M, Soga T, Tomita M, Kobayashi Y, Banno K, Aoki D,

Takebayashi T

Metabolic profiling of charged metabolites in association with menopausal status in Japanese 2022

community-dwelling midlife women: Tsuruoka Metabolomic Cohort Study.

Maturitas 54-62
DOl

10.1016/j -maturitas.2021.10.004

lida M, Harada S, Takebayashi T 26

Application of Metabolomics to Epidemiological Studies of Atherosclerosis and Cardiovascular 2019

Disease.

J Atheroscler Thromb. T747-757

DOl
10.5551/jat.RV17036

72

2020

93

2022




(Kondo Yoshiki)

(Wakui Masatoshi)

(Watanabe Keiko)

(Takebayashi Toru)




