KL FRIEHMERED R
BAERRRIERE & BRE -
LM RIVEY & DRE

Relationship between bone mineral density, menstrual irregularity and
female hormones in female college long-distance runners

e T AL 1, A 4 AR * 1, R TH BRI 2, AR -3
I A, FESE L RS KL Mg

X —

« 77— K : female long-distance runner, bone mineral density, menstrual irregularity

LfRIBEOERT, BWE, HRRE

(BE) HW: XTRESEEFCIIAREFEICIVEFHBRELZAE LS5, RIET 2 NFHNARICLD
THEFEEIEMHEEZD, TROBEEOAZHCTEYOEREZFET 5 2 & IIWETH 5. Ak
O HI R HEEE & T O QAR EHE L AR - KR Ve EOMEZN ST H T L
TdH5.

FR LT RELFRIEGERT 17 22051, AR Z A L7z, $72 DEXA I X ) B,
JEAME, KREREEEEZEEMP TR M T V4= (E) ZilllE L7

R L EEE L 94% THRER R 23w, MiFEIHE 6 #1 (35%), HtiethMe it 7 61 (41%), BIEMEME )Tt
361 (18%) THh-o7z. E.id 205+103pg/ml LAMET, BEFHHE L OAIEDMPZED. LRI
HEERTICB VTS EHEEPRD B XL TBY) EFOFTHEEOFMICHEHTHLEERD

nrz-.

[EU®IC

A AR=Y BFIIBY 2T EIOFE LR
ERFTRIEL, EHENEEL D 2 L THiEL
PO RN A RER SN LD D, JEY
FOREBEL LT, KETR) - Fo=F# (&
BEEOFMIZ L S VAT AL F A8,
BUR TR A 4%, HERE) 2SR ST
57 BT A N5 UF— ) (B A% 20pg/ml BLF
DBF-TIXIEHBEIOV A2 BEVE W) #HiE
2V, KEEFIIBWTE &4 - S 8B

U BLHTRSE R BE R S ORIV o7 Gl e
LY

*5 TGP il 2 AR v 8 —
OBEIAT IV (B)

248

BARERKR AR — VEFRES

EOMBEZRDIZE WD HGEH 5Y.
LT-EHEEERTICBWTIE, Z OB
SRR T ICEVWARREEZ & 2L
{, EARTFICHE D BIINOITTHEI X ) Z2HOFE
MK TS AMEAICHD. —F, £HILIZED
R LONEMEMIETIROTEEE LH 3¢
B, BEEIMET LT AIREETHE Y K LN 2t
RIS Z LI K D IEFFIICELLEEZS
Nz, EEEEO LWL ) VTEE®REIE L
AL T3, T8 CEHHBENBINT %507
MR D EMEINTEDY, FHEOFM 2 T
DATHET2DEEWETHL LEZONS.
RIFFEITZET 2 — M2BU 2 ARE L &
RO B DR A IR T 5720, KRR
HEE BT 2 0 QA S RERAL R OB R EE DK & H
W - A vE OB EHSLPIIT A L

Vol. 25 No. 2, 2017.



RELFRIEBERFOSARMANEGEE & RREAM - ZERILE L EOFE

K1 HROGHHILEETIER

T R K
1582+54 1487 1712
44746 394 534
178+1.1 157 19.8

153+45 63 200
166+7.3 0 270

B (cm)

HiE (kg)

BMI (kg/m?2)

%fat (%)

—H# 720 OFIEAT
PHEE (km/H)

SEME + FEHE(R . BMI : bone mass index.

ZHmE L7

WRELVHE

MBI RF L T HUREIC TR § % B E#TF
184 (196 115%) & L7z IEHEFINOEHIL 18
Bk 361 (16.7%) (2O 7=A%, ERFRIZBIT 5
FHTHY, BRI TOERHIIIHEL WL
WEEZ OB POEN Lol F72H
FERFEI L, FIVEVIHHETOET 1 4 2 kot
L7217 %R & L7z, AuFZeidprE Ry O fi i
ZEROKBEHTTo 72, ERFIIH LTS ¥
Tr—hFartrbEiTv, FAEOHRLNIE
ForERNGE L. NROVYHE - KE -
BMI iZ€h < 1582 +54cm, 44.7+4.6kg, BMI
178 = Llkg/m’, (RIEIIE X 153£45% TH Y, —
Ha 720 o347 B #E X 166+73km/H T
Holz (F1).
RAEHEIEERA T v 7r— M X 5 AR,
Mg, FEELL, Y= A VHE»S 17 H
W75 HICHEZ T 72

HRERDUT AR 2 BE L, IE% - i H
W - BCIETEMEA AR - BIETEM ARSI M
WARA T R 22 IR I HEAT L, T EARD 500 S
NI VE » (LH @ mIU/ml) (e
PP ] 1.8-7.0, AR 1.0-7.8) & ARG AV E ~
(FSH : mIU/ml) (FEH#EAE - JRREI 5.2-14.4, TR
2084), EISFWEINLILANVEY (A
kYA =)V B pg/ml) (GEHE Al : 91 g 1 50
DUF, #1100 DLE) ks VvEY (Fuy
A 70 Y5 Pytng/ml) GEHEfE - SRR 1 LLF,
AR 10 DLE) 2% L7z, & ToxaiHiiidik
KA LSI A F 4 TV RACHFFELTIT- 72, B
J£1X DEXA (dual-energy X-ray absorptiome-
try) $C &0, BEE GEAL 1/3), JEHE (L24 O
¥), Khg GEE) o 3 2FrcenenillE %17
WV, TR (g/cm?®) & Young adult mean (YAM)

BARERR XK — VEFRE

i (%) TOFHiZAT > 72, F 72855 HED LK
MEELT, BRICUH T 12— RIEREZO
9B 2010k 31 44 (267 £25 %) AR HRTEL L,
A B DEXA S X Y B 1/3 IS THRE
DWE ZAT - 72,

FRIMAZ T E. % 10pg/ml A4 & {1 52 n] fE i pA DL
TThoBE 2480, FHOHEN, #Hity
RUMEETHEICIZ 9 & LCTHlo 7.

el FmkRE & LT, SRR OEREL E,
@ B4 % Spearman O M BFR K2 F I LGS L
7z FRHRRIRME E, NI OBEEGTHE L&
O SRR B & HRE IR DLk %2, ZhZ
N Tukey & W CHE L 72, HEHFR0LHE I
SPSS ver.12.0] (SPSS Inc., Chicago, IL, USA) THT
W, A BRI 5% A & L7z

B OR

HAREIRDOZ, 1B 1 B1(6% @ IEHHRE), % H i
6 191 (35% : i 5& J #¢ #F), e I Pk 1k ] %8 7
(41% - fot & TE M6 7 RERE), D558 P RS 3 60
(18% : JEFE M HREHE) TH D, 94% THREEY
ZELTW.

MR 22ROV EEHRIVEIIC K> TR &<
BT L7200, HEREOEFFRETH L4
TECTIIIRHEAE & D ILEBII W HETH % 4%, LH, FSH,
E, PidZ £ 37+33mIU/ml, 53+25mlIU/
ml, 205+10.3pg/ml, 160=76ng/ml T&dH - 72
(] 2). E.%20pg/ml Kiii D b D3 8 #1(47%) T
Hotz. TLEfEz ARARWIICHA D &, IEH
TE - M JE HARERE - e sk H R - JRUE Ik A
HTIlEEh#n210,273+112,166*87,160=
5.3pg/ml & KRN HAIIRBD Lo 7278, fi
FE kA HRERE - JRUFE VM H AR C 20pg/ml A i
ERfEZ 572 (1),

BB RO BB, BRE, BEME, KBRS
ZNZN 061+004g/cm’*(YAM 89.2+59%), 1.01
+0.10g/cm* (90.2+88%), 1.00*=0.11g/cm*(110.7
£125%) &, BEE TR, KBE CTRIETH - 7-.
HAEIRHINC A% &, BEE CUEMFE HRERE & 5
P H BB 2T 21 064+0.03g/cm® (932+
4.8%), 057+004g/cm® (82.7+6.7%) Td v Fi%
HBEREPAREIIEMETH > 72, JEMETIIMTE H A
LA BRERENZN110+011g/cm’
(97.8+9.8%), 0.97 =0.06g/cm*(87.0+5.7%) TH -
720 RERB I HRRRH TR AEEEZRD o

Vol. 25 No. 2, 2017. 249



e

R =

7o, F 72, AHBEEICB T L HEEFEEIL 0681005
g/cm* THh V), etk HRERE & R Rt
o IRE I RAE RICIETH - 72 (R 3).

WA EHE L E.OMBERE AL L, BiE L
Ex 1Z1E OB % 528 (r=0.500, p=0.029), JEHETIX
E.A LRSS L BBE IS HMEINZ DD (r=
0437, p=0.061). FELLTH 2 KT & E 134
RO o7 (r=0.352, p=0.139) (X 2).

z =
ARETIE, ZXTREBHEETICET 5 AR

x2 ZTHKRIVEE

T e/ ITUN
LH (mIU/ml) 37+33 0.1 95
FSH (mIU/ml) 53+25 0.1 118
E2 (pg/ml) 205+10.3 10 Al 19.8
P: (ng/ml) 160+76 0 27.0

SEIGNE = AR 2. LH - SR V€ >~ FSH @ #4400
MANEY Byt TAMT VA= (JIEKRILVEY) Py
Fararary (EEFVEY).

WAL, FAERAREBE & R - 2%
RNVEMEOBEZ W S L. T-RlEkE
BEEZET A - FORTHERICARREEZ &
L3, RRETD 4% PHREEFEZEL T
BY, EAXEHEIDO) A7 H3dbasEEN5 20
pg/ml X DAV DN 47% 2 HDOTW &5
WCHBRIBNC A B &, B3 bese ke A8 - )5
FEVEME H AR CTIXIEFRE - Mg HReiE & AR
NI RRD R VMR NEH AN B - 72,

EIZEANVE L E L TTEORE, TEMNEK
DY, FRFEER EOER S 5 —F, FHRI
HHER 25> TB Y, MRER B TT 5

Z & THWINASTUE LS nfin e 4 U 5%, 20
TOFEEIKRTLALTY, VEFY VTR

R—ADHMT 5L THEREMET T2 L SN
TWaY, FHEERFITBW T, E2%50pg/
ml 22 72EHE ) BEEEOWMAHME Y, 5%
BEHEEZRL TG A MOy D5k
FELwubNTWwbY, ZOORMED X ) I1I2HE
PESE I HRERE « RIS VEIE T RERE T, 18 ikl 212
ETLRERRKEFEIMEON TV ARVIREBE VWL

(pg/mD
50
40
30
20
10

HHEARE
n=6

E2

MFEMEARE REMERRE
n=" n=3

BRRRIDIZA ST F—IV (E) &

ANOVA E#ERTE Tukey i&.

®3 AREWRKREBHRCUIBEE

pogilehis IEERE O WMFEARRE RsSMEEE AR RUSMEM R

n=231 n=1 n=6 n=7 n=3
B (g/cmd) 0.68 = 0.05 0.64 0.64+0.03 060+0.037 057 +0.04* ¥
J%HE (g/cm3) - 0.89 1.10=x0.11 0.97 £0.06* 0.96 +0.01
KBRS (g/cmsd) - 0.96 1.09+0.10 096+0.11 0.93 +0.06

ANOVA HifgME Tukey .

* 1 p<0.05 (Mg B LC), T :p<005 CRHEREICH L TC).

250

BARERR R K — VEFRES

Vol. 25 No. 2, 2017.



RELFRIEBERFOSARMANEGEE & RREAM - ZERILE L EOFE

(8/cm?) BEEBE (8/cm?) BHEDE (8/cm?) KERBBBE
1.4 1.4 « 14
1.2 1.2 12 Xe x =
! 1 preex 1 77*7*;ﬂ7tr;
08 08 * 08 .
06 M3erPF—v " g 06
0.4 0.4 0.4
0.2 0.2 0.2
0 0 0
0O 10 20 30 40 50 0 10 20 30 40 50 O 10 20 30 40 50
Eo (pg/mb) Eo (pg/mb) E2 (pg/ml)

K2 BHHRENEBEEIANS A —IVE (E) DiEE
EEERERE bR EHERE £ ABREERE
Spearman OERERE 2 EH,
Hf A:EEHE X HKEAZHE € GEMEAEE O ERMEARH

57 BT A bay MET AL 2 & TEIIN
FICHEL7ZIRETH D, 2T BRI LiEE
oS IIMb Y, <4785 A=JIs L TH
TERREDSTTHE L T 5 LHEl S 5. LT RIHE
EEFTIE, RAEFEEIGEL TV AW 2
b S FEIE B A Z 2T Lt
FHERE 2> TWAIRETH Y, EHFIEEL
PLTVWERNTHLEEZ LN,

F M) BRI NI ETREREE LS5
0, BRI LA ENEREICREESS L LS
NTW2Y KFECIIREHEETICBANT
FEEIIBEE TR UK, KBS TR Er o 7.
B - RiEER s a2 A v M) = E—HdH7z D
DERGIZNZ WA CEIEO#E D R L DL WA
ROBANI BV TIE, HFIRIEIMEC AREEO
WELD ) EGEEEIKVEwDbRTYS, §F
WZIERFEERCTH B IR — T, MEBTH
D JIE AR % 2 A O S AR I
WEENTBY, KEETDFEEOREEIESN
72, —hHTHVELOBZ IRV —HdH7zD
DEMHREVEERIRE 2 I3 &G B HENE
{, BT EOBHEEDHNE INTNE"Y,
F7:, KKIZIFMETITIOBERTH Y, &F5%
LIRS, RICTHROEHEIMRWE ShTws
A, I - BEHE(CEE LIRS EE O 2 W RIAEA
OLEHLEINR, FHED LIEFHVwEREILTY
MY DX I EGOBEEIII AR
H L, &EMOFEEICINFEMAMTOND 5L
P BWTHEEATTET 5720, BRI LIy
BHEOFRML 5. AHEo X 9512k LRI

BARERR XK — VEFRE

ERFCTIIHRRE 22 L &0 FHEIKL TR
FEREFNIZ S b 5T, FTREHEEX~A 70
FTA=VICINEL o TwAEIENDHE. 20
TRORRBEIIBVTE EHERMEZRED 72
PATIEMEITHIBEEDATH e E LN
5. FTHEHEOARTHERBOIREZ TS 2
L, B0 A2 BFMIT A LI
ThbLEZOLN, BEEIBITLIERELZELYH
Wi AT B L T B
KABEOMELE L LTUTOREEHITFEN 5.
SRABPD N &, SIRBEOREDSHEMN T
HhH. DF Y FEFENRTHEEEEO 2 WEE TR
DHF GO ABRREDORWT A) — MNEE DL
BEIT) ZERTETVRY., AFETIE E
M Z RO DI T HEEDORTH - 7245,
JEHEE D p=0.061 TH Y, SHFRERAI
AHZET, ELMHMEPROONLELL LN
W F 7, HESROBRRICED, EOTRMEMT
OFAE (10pg/ml £ii) #1552 LIETELh o
72, HEMFIIBENCB W T Z OO IO v
TR TERROA, ZOEMZBRNT L L
BATECHROMEL 2 5B FHEEHT L L
&% 5. KN TIIE B Tl d % 28 10 Al %
9T 5 LT, Ml 2175 72 S IZH
EFEOYEE RO T FEHTHL., LarL, K
FAAETII RIS B 5 BHEOE N % FHl
T&7. SHBEBIRICBWTES SO X7 %5
flid 272D THEBHEDATIEIASTHTHY,
WITHI DY A7 DI_EEL %5 E. LMD ® %
LORBEFHEETHLZ ENHLNITR T,

Vol. 25 No. 2, 2017. 251



R’ E

=A
af

&

LT REFESERTO UM% PHREKZELT
By, EREETH - BEERL, HFENEN
Db B KBRS AR ER D &<, BEPRD
KMETHY, E BT EHEICIEOMMEZRD
7o, WTREEGEETICBOCIBTEEEI R
DEMERMLCE)BEREDOEICAEHTH
hEz b,

FZEHER

PRHAARS, A RIEm], KHEBFY, KEHET I,
HEHE—, RS, MEHZE 3R () S e L (F
FIxZ3Iny ()

x &

1) HHE—, BEHARL, IWNRKRIE2 D EFEFHomn

HE TR, BRAR— Y [ESF 32:404-411, 2015.
2) Nattiv, A, Loucks, AB, Manore, MM et al.: Ameri-
can College of Sports Medicine position stand. The
female athlete triad. Med Sci Sports Exerc 39: 1867-
1882, 2007.
REME S R, LIS T, W BREA Kb v
TT A = MBI B EA L IET T ORE. H
AR A R — 2 EF23E 22(1): 67-74, 2014,
Ak, MR, TR KT R T
ORI EI EFHE - LRV T Y L OBE. P
2 EER AR R MBI & (—MEDFZE C) BRJER R
EHE. 1991
RN, e i RRE  RERTFHEOE
By R E DS BTSRRI B T B e, s
LR E (ARFH)  56:23-28, 2008.

252

AXERIR—VEZE

#

10)

11)

12)

13)

Ivaska, KK, Gerdhem, P, Vaaninen, HK et al.: Bone
turnover markers and prediction of fracture: a pro-
spective follow-up study of 1040 elderly women for
a mean of 9 years. ] Bone Miner Res 25: 393-403,
2010.

Burr, DB, Forwood, MR, Fyhrie, DP et al.: Bone mi-
crodamage and skeletal fragility in osteoporotic
and stress fractures. ] Bone Miner Res 12: 6-15,
1997.

WHERE, & 2, SIEERE, KET A —
b OYETET. BRIR A R — Y R 27(1): 383-388,
2010.

WEER, HshZ, TEIERIED - BAANEER
FORKE®E EFODHWH 170(12): 1041-1042,
1994.

REEESE, B —ER, S KRIEe R REE
RFAR=YEFIIBT 2MANOFEE L Fk
HLBAZ DWW T OFAENTE. B & SHEIEE 63
(3): 484-487, 2014.

Risser, WL, Lee, EJ, LeBlanc, A: Bone density in
eumenorrheic female college athletes. Med Sci
Sports Exerc 22(5): 570-574, 1990.

Adam, ST, Fredericson, M: Influence of Sports Par-
ticipation on Bone Health in the Young Athlete: A
Review of the Literature. PM R 3: 861-867, 2011.
AREEESL, AR, SH K RERFEERT
AR =BT BT BB H B o8 HE & hT s
DVC—IHTA b7V —VlllEL &DT—. #
TEAMEE & SEESVRE 61(4): 785-787, 2012,

(%A 12016 424 H 15 H, =P 2017452 H 14 H)

Vol. 25 No. 2, 2017.



RELFRIEBERFOSARMANEGEE & RREAM - ZERILE L EOFE

Relationship between bone mineral density, menstrual irregularity and
female hormones in female college long-distance runners

Fujita, Y.*', Sasaki, E.*', Yoneda, K.*? Kinugasa, S.**
Kato, K.*!, Tsuda, E.*', Ishibasi, Y.*', Umeda, T.**

*! Department of Orthopedic Surgery, Hirosaki University Graduate School of Medicine
** Meijo University

** Okazaki City Medical Association Public Health Center

**MEGMILK SNOW BRAND Co.Ltd.

Key words: female long-distance runner, bone mineral density, menstrual irregularity

(Abstract] Background: Osteoporosis involved in menstrual dysfunction causes stress fractures in female long-
distance runners. On the other hand, micro-damage during running increases the bone mineral density (BMD) in
the lower legs. The purpose of this study was to investigate the relationship between BMD, menstrual dysfunction
and female hormones in female long- distance runners.

Material and Methods: Seventeen female college long-distance runners participated. Menstruation dysfunction
was checked by a self-reported questionnaire. BMD was measured at the radius, lumbar vertebra and femoral
neck by dual-energy X-ray absorptiometry. Female hormones in blood including estradiol were measured. The
correlation among BMD, female hormones in blood and menstrual dysfunction was calculated.

Results: Menstrua dysfunction was found in 94% in the subjects; oligomenorrhea (35%), primary and secondary
amenorrhea (18% and 41%). The mean value of estradiol in blood was 20.5+10.3 pg/ml, which was low in primary
and secondary amenorrhea, especially. The BMD was 0.61 +0.04 g/cm? (young adult mean: 89.2 +5.9%), 1.01 +0.10
g/cm?(90.2 =8.8%), 1.00=0.11 g/cm? (110.7 = 12.5%) at the radius, lumbar vertebra and femoral neck, respectively.
BMD at the radius in oligomenorrhea was significantly higher than in primary amenorrhea, and BMD at the lum-
bar vertebra was also higher with oligomenorrhea than secondary amenorrhea. There was a positive correlation
between estradiol and BMD at the radius (r=0.500, p=0.029).

Conclusion: BMD in female long-distance runners was different at the radius, lumbar vertebrae and femoral
neck. BMD at the radius was the lowest and there was a positive correlation with the value of estradiol in the
blood, which has been reported to be involved in stress fractures. Our results indicate that it is difficult to evaluate
bone strength only by measuring BMD in the lower limbs.
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