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TWLEFN2HMR SN0 EFEOME R 2
TA—IVIEKRy F—RELIEB LTIV M BETH
BACED o 72208, A OB R IE MR- 126 222X
OSSN o7 (P =0101), 7272, BINEBIE
M ERRELENTH D 7 4 — IV KRy 7 —TF
ANE I Vb B L TEZE, AFOMENICE
WTHBEILE» o7 (P <005, 72, BIERKE
FEWEN B 5 EFIIMEEH CHEEI RO L NR
Mmolze TA—IRERy T —HITHEERAF V¥
ATHERE LD, NIV MBI AF 54T
12344, AFXF A TUNVR6%. AF 74 TN
1BEVHIHETH T Tl BRBHONKFI &~
M ORRIEHBETIEDO Z R L T2 EF I o7z
B BISHEEED 7 4 =V KRy =X 7 % 5 &8
AL HEMICHER L TWb 2 EHL 0L
ol Fo. MHLTWD AT IEOOMEIX, 4
BASPF50+., PA++++Thh, HilIhTns
TEFH O TR O EIEF I EOE L D TH - 72,
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PN RS K53

x2 NREFHE

T4 —=NVFKEKxvr— (n=7 NFIvbIY (a=11) P

AW, R 20 = 0 20 = 1 07247
HE. cm 177 = 7 172 = 5 0.085"
A, kg 675 + 48 658 * 52 0.523"
R, % 118 = 18 109 = 19 0.382"
WRERBAE, kg 595 = 47 585 = 43 0672"
W, 4R 1 = 3 0 = 4 0.361*
R v e N | 3 = 06 57 = 09 < 0.001"
AT R, BRI 31 = 11 38 = 07 0101°"
HRRINEBIRR. 4 121 = 42 57 = 39 0.005*
ATRRINH B, 2 173 = 64 84 = 75 0.035"
SHETEETEE. n (%) 2 (29) 1 (9 0.280 *
W EPE. n (%) 1 (29) 109 0231*
AXFF 47T, n (%) 0 (0) 4 (36)

AF¥ U470, n (%) 7 (100) 6 (55) 0.110*
2% %47, n (%) 0 (0) 109

HEET IED O, n (%) 5 (71) 0 (0) <0001*
F7) X2 O, n (%) 5 (71) 3 (27) 0.147*

FIfili £ FEAERZE. n (%)

“Pvalue = H7H » 7o T #isE. T Pvalue = Mann-Whitney @ U #%E. * Pvalue = y Z5ME O H

BEFCHTPIRNX—HLURERIENE

T4 —=IVFEvr— (n=7) NFIY Y (n=11) P
I AV F— keal 2043 = 150 2421 = 262 <0.05"
72AEE, g 79 = 5 8 = 8 <0.05"
eHE. g 62 = 4 69 = 10 0.116*
7N 202 = 27 364 = 48 < 0.05"
HNT AL mg 508 = 16 629 = 172 <0.05"
<7 AU AL mg 280 = 9 328 = 48 <0.05"
). mg 1111 = 86 1324 = 212 <0.05"
#. mg 87 = 08 99 = 1 <0.05"
Y% 3 B, mg 12 = 01 14 =+ 02 < 0.05"
Y% 3 B, mg 14 = 03 19 = 05 <0.05"
Y% 3 C.mg 117 = 11 128 = 16 0.285 "
V%3IvDiug 69 = 171 102 = 1 0375 "

Pl = AR

“Pvalue = M7 > 7V T #isgE,  Pvalue = Mann-Whitney @ U #%g

1

Ly I UBOEMENAEREICEL NI EATRENT,

FEEHBL TN NIV P B CHERBICEEZ R L 72,

2B 5 1Mi%25 (OH) DilFED R ANHH & BRI O ILBHES ~FEHLHIHH L T~

BHIZL LYY I YDENEICIE, WM THFERE
FERO NG Doz, T, EFELATOFEHEH,
AFBTOBEHHMOVFRIZBWTL, ¥¥ VD dE
UHEFERBNREICHEELRZIIRO LN L0572,

2. ImiE25 (OH) DREICBIT 2154

FAIWCEEB L OPAFEIZBIT 51ME2 (OH) D
JEVZBIS- 3 4 T H 05 R %779 PTH-intact
B £ OWhole-PTHIZ I EAEH A RS H AL, HHEM
EDFER, PTH-intact., Whole-PTHIZ/Y F 3 ¥ b »
HETORETN HAT T TN IREE2SG 28
L. Whole-PTHIZAZIZBWT, 74—V kv r—

2ICEFEB L UAF 2B 51MiE25 (OH) Di
BEERT, WAL b IZEFDLAFIIH,T TGS

(OH) DI ITA AT LT\ 7228 (R o Exh %
P <0001). #HZE (EMOTRE P =0129) B
OXHAER (P = 0938) 13380 5N %eh o7z, ik
25 (OH) Diffs %30 ng/mLLL B2 Jie? & L 72354
EEMEDVARL TV EETFIIEFICBNT. 71—
WRKRY r—8TT7T8HM 1%, NFI Y MUBETLA
F 6%, AFIIBNT, 74—V kv r—HTT4
H64, NFEIY MCHTHURERTH 20 FHIZ,
%25 (OH) DIEEARZ (20 ng/mLAd) L Tw
ToBETE, HEEMAETOH, LTI 74—V RERY
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x4 EFHIULFCHIT5ME2S (OH) DREICEST 3 MAKRERE OH#E

TA—=NVFKKxyr—8# 0=7) NFEIVMU#E (n=11) P
S =S S = ZEET O OWEM RHEAEH
J1Vv 7 A, mg/dL 97 £ 03 97 £ 03 96 = 03 94 £ 03 0512 0.161 0.143
) 2. mg/dL 38 £ 06 39 £ 04 4 = 03 4+ 04 0.344 0451 0.785
vy b= * pg/mL 4 £ 54 41 £ 5 26 = 17 27 £ 15 0.285 0.549 0.202
PTH-intact. pg/mL 27+ 3 26 £ 5 29 = 10 35 = 12 0.021 0207  0.006
Whole-PTH, pg/mL 32+ 3 29 £ 5 34 = 12 42 £ 14* 0126 0131 0.003

I + FEHEAFE, P <005 vs. NFI ¥ b VEEEZE PP <005vs. 74—V kv i — LS

NNV b UETF =8 3AMHREAEIC & ) HlEE L L)

PTH: parathyroid hormone

P-value | ZJCEEENT (FEM5E © Bonferroni D% H ILIHHRE) DR EZIRT,

m;& 25(0H)D ZENZE 1k

(ng/mL)
50 - O74—ILRRYT— (n=7)
O/ARSURY (n = 11)
40 | BRI EZHE P<0.001
T BMOEME P=0.129
| ZEEM P=0.938
30 A [
20 -
10 4
0

BEZF

ZF

-~

2 ESHLUKF(CHITBME25(0H)DIEENDZEL
PvaluelZ ZIeEE D BT (FHERE - Bonferronid % B HIHIE) OREERT,

IR 2H NIV N VEN3HTH oI F 2
X 3 \CFEFHR O IMiE25 (OH) DigE DL %R,
AL BRI A R RO S e b o 72 (285
+230% vs -31.0£96% , P = 0.754)

#5102, IMi%25 (OH) DIEREEICEYS-3 % Mk iE B
DEALE F R$, BFD 54 |2Hh 1) TPTH-intact

(-:30%130 % vs 246+244 % , P < 005) BB L O
Whole-PTH (-:96*150% vs 274+330% , P < 0.05)
DA R DRSO b7z,
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V. %

AWFEIE. HIERHEDIZWEF T, BAEE (N
FI ¥ b o) @EF LB L CRIBEE (7 1 — v Rk
r—) EFOJHME2 (OH) DRENRE <. B
WD B AFTIE, TDEITH LD LG
%L, BB A ME25 (OH) Dil Rl )1
THBLTOFMHEHOERIIOVWTHES 22 L %
HAgE LCTEMBLZ. TOMEK, MEL QIZEFDH
AZF 200 TUiE25 (OH) DL, AREIET T
52 L (RMOEMR) WS E 2o 72h3 KIS
L TR OFERRRZCHEAERIIRRD 5N h o7z,



KA FHEGREFICBIT H10E25 (OH) DIgE O RN & BB O Gt ~FHiZEicEE LT~
ZHEEOM;E25(OH)DEEDE L3
(%) T4—ILRHRYTr— (n=7) INRSURY (n=11)
0
_10 4
_20 4
_30 4
|
-50 4
-60 - P=0.754,d=0.15
3 ZFERBEOMBE25(0H)DEEDEALE, D& UVHRTE
PvaluelZfrY o TV O THREDFE R 2 R,
%5 ME250H) DREICEAE Y 2MKEEEEDZE{LE
T4 —=WVFKEKyvr— (=7 NKFIYbY (=11 P
NI AL % 06 = 38 15 = 21 0.137
0% 38 = 99 17 = 10 0.489
ANV b= % 05 == 94 171 £ 67 0.169
PTH-intact. % 30 = 13 246 £ 244 < 0.05
Whole-PTH. % 96 == 15 274 £ 33 < 0.05

I = BEHERAE TN R I 2 b VBT n = 8 (MHREEALAE IS X ) HIEmE 2 L)

Pvalueh #1374~ 7V D T MO R %717,

F72, MEOEFENLLFEZ
B N o7,
INETHEEIN TV LWL DhOHEFTIFZEIC B W
T, BHBAGET & i L CR/BERRTF L. miE25
(OH) DIEERE W ENHME SN T 5, 20234E
I & -Barsan et al DA Z 7 F ) AL D
L. BE L B L CRANE O JA%1iE25 (OH)
D()af?“ﬁ‘ L, TOENIT I T ANORENGRE LT
D.Q\&b%h%\_ti})%%ﬁ)héﬂb(bxéslo H
ZIK/\%%L%%J: L 7-Kawashima et al. ®Jef7HF5E12
&L BNBEEGEF LRIV RGE fﬁbﬂﬁxbfﬁm 25
(OH) DA EICE <, miE25 (OH) DD
20 ng/mLE VKW E ¥ 2 VDRZIEDEIENEZIZ
%w:tﬁﬁiéﬂfw%”o$ﬁ T, BANEE
EFLENHREEFOWTNIIBWTHEF N LA
WA T, g5 (OH) DigEREEICKT 42
EWAS N 572D BFE, AFOZNENOFE
THHMICEEELERET 52 EIETE LD o7,
EATTHIRIC BTy D D HEEY R 2 BUHE R
FOERRE LR T, B L L Cotofp

Bl 2 L3I

bAEEAE

5 (OH) DA EIZ N2 &%, FERFEY
@%%ﬁ@%ﬁ”@ﬁ%ﬂ%mLtﬁ%Tu\m¢%
(OH) Dl & i B E O B E ML 2 o )5 A
ICHERR S N7 2 L HHRE STV DA%, R AR
T A — MBI AIH25 (OH) DilfE oM % i
AL 72 ge i s & LT w v, Maruyama-Nagao
et al®SEATHIZETIE, B L LTy —. B
W SR e L TN — R = VO RT 2RI, Iﬂl(a

5 (OH) Di#FEDOFEEIZE (3. 6 4. 9AH.
HO)(E'J ) HAELCTWD, TORE, BRINEHE %
13 3 HomiE2s (OH) DR bK< 12H. 6 H.
9O HDNEIIEENENZEN 3 HOEE L KL THE
WZEWZ EDSH LD 5 7208, B FEGEFTIZ3 H
D25 (OH) DigfE e B LT 9 ADVAEIZHE
9 HolfiE25 (OH) Dk & ik L TI2H A F I
RN EATRENTWVEY, 72, HADY — 7 s
%100% ELTHIxMETR LB, 3 H L12H oilllE

. Ii#25 (OH) DiltlE o F3gMiix, Bybpise
%tﬂ:ixl,f)jw FIERFSAEIENZ LS
IZENTV Y, AEROHNEETH LB FEFICS

87



HAZAR = REFEEE vol 18 2025 M WHEEH. (I

WCIE. B (9 H) oliE25 (OH) DEEEX 7 1 —
WV RE Y r— (BAVER) BE25351+10 ng/mL. /N
N3 v (BN #4818+ 13 ng/mLA%F (1
H) omiE25 (OH) D7 1 — v Rk v 7 —#
#%251+30 ng/mL., /N F 3+ Y EEH219+13 ng/
mLTH Y. 9 A12miE25 (OH) DEENEME % R
ZE, OHERETAELHIZWBEL D ICME2D
(OH) DiEEIMET$ 5 &9 Z1kiX. Maruyama-
Nagao et al®FEATHIZE? DGR & —F L T, £
720 RHFZEIC BV TCId. BNERGET L BIbHGE
THEZFELAZF|IBI 5 ME2 (OH) DgEOFEEZ
BCEN D D EEZ TV, BALRICEE L 2I1TF
OOENLDoT ZOFEKRE LT 74—V kv 7r—
BEZHBET IO ZMH L TW A BTN 2 &
LCWAHRESDE 2 S b, RV~ = =
7Tk, SPF30DHBET LD E L TwhHE, FETT
DLy I VDEEIXS WL TICHBZ EDVRENT Y
2%, FZ0H, T4 — IV Ry r—BEINFI Vb
YHEL I L CHGRERR 2SS WIZE Db ST, KB
HTOEsy I yERIGHERFRIZES kol
WA D B o

KFFETIE, 74—V KRRy F—REENNRFI U b v
#: OPTH-intacty £ "Whole PTHO ZA LR DM 12 A
TENAD SN VI ABLOY) Y ORBHIHE
54 2 BIRRE AV E Y ThLPTHOZLRIE, N
F3I ¥ by BETIEESD O AT TR25~30%H
ML Tw7z, v bofkid, 1miE25 (OH) DR Ok
T ANOE s I VDOERIME T 5 &, /NN
MHEDY) YRANT T AWINOKT E2HE &, 1) >~
R MR AV ARESMKRT Y 5. PTHIZIILH
HN T NEEOT %2 CTRwaEmL . ok
Xy SEEE, M h v 7 LIS
bo FATHIFEIZB VT H . 30~95m% D H A A2 14450
A& T ) oE <, miE25 (OH) DiglE &L PTHO M
IR OGRS 5 2 AR ENTWSEY,, K
ZECIE, ZERICEHMEIROON 57200
O, WEEL LICHEF L L CAFTME2 (OH)
DIEFEIZIEKT LTz /23N F 3 bV BFETIL,
BRI H VDT NREIZEALIE 2 2 o 72 0SPTHAS |
AL TWwWeZ s, IMiE2 (OH) DigEOMKTIC
X OPTHA AN L. PTHOERIZ L D v i
FERMEFR L CO AR E 2 5N B —T. 7 1 —
VKR =R, BHED 54|20 CPTHAintact
B L UWhole-PTHICIZ A B 2 ZLIERO SN e h o
7zo —MEMICIE, IMIE25 (OH) DifFE & PTHiERE &
BOMBEBERDSH 5 Z ENME SN TWEY, $4b
B, 125 (OH) DMK T3 % &, PTHE X
FRTHEEZLENTVLYN, 74—V Fhyr—i
TIREF L L L TAFTIME2S (OH) Dl 73
TLZbDOD, PTHIEED FFIZEED SN0 > 72,

88

74— kv —BTPTHEE® FHIZHED LN
Lo BB L TiE. AR TS L7 =5 @
ATREBETERVED, 5B S5 R H5MEHPLET
Hbo

F /o, AFITB W T, ME25 (OH) D 5330
ng/mLULETH o 72Mfi—DRF (7 14—V Kok 7r—
BHo®EF, MmiE25 (OH) DigfFi1341.2 ng/mL) 1.
L% IUDOF T Ay bEHENIERL Wik
¥, IMiE25 (OH) DRI B LW ietkrd %,
L Lad s, RBUFZETIEY 7 2 & MEICKRIE O
Bo7zo, EBRHES L BRUEEORARE LT, 3
MG RTERTE TV AW 2D, WMREDVEIL T\
PFTIVALIOEY I VDO EAREYFETX
TV, &512, E% 3 UDIRFECHRH SIS
(OH) D& LTI 2 163R 9 % 25, O
12~20HEE LT L2 ENPRESNTL Z Lo
S TR N ORELF TR, WERLY 2
~ 3AMAT S DEFELEEL TV LMD 5,
ZoMZb €y I DS oY T 2 v MEICE E
HLETFVRTA =NV Iy r—HT5%, NFI Vb
CEECT 3R ENT. INHOBEF RIS,
BHTI) ALY NORGERERE LR TE TN
B, RFFFEAE RO LA F — B X O HEFERNE 12T
Mfilin KL C X TV ho 72 EBEERELD D
SNGhoZBRE LD E LNV, LALAD
5. KBTI, &FITIE T4 =V FhRy r—#, N
FIVMUBEEEDITITE A EDETFAMIE2 (OH)
DIEEEDLT LTV B 2 Eh S, BB b
59, AFITHR LENCIME2 (OH) DEESAL L
BVEIEY IVDESLELEFOT FNL ARHE
B EFFET R — PRI ANLTW L BEDR D 5,
A, 74 =)V RKyr—B&FLNFI VM EF
OIMiE25 (OH) DigEOMIC, BFE, £F, BLO
TALRDWTIIZB WO B SRR TH 2
EWETERD»orze ABFRIZSA Ty MifFFEE LT,
HERNER. EFERNSER oz 1 HE D12
O RN PP TER L2720, T
P AZXPARRLTEBY . HEEDRED LN Do 720
RS EZ OND, T2, WER O EEL WL
REED D %0 RRITHHE L T 28I O5 S %1%
WAL L 72UVA ¥ 7y 7 20, l5E % 9206 L 7220224F
9H (HEZF) 1356, 202341 H (%£F) 1318TH -
72 (R EFHIMEDO T TZENZ RO KEFEIHR IO
CIE) TOMEMERH L)Y, WEEEHRK L 72
20224EFE X I B UVA ¥ T 7 AAVNE Do 72D 7512
H. RWT20234E 1 HTh o727z, LFDOWERA
Y RELTIE, BAEREO D WEIIZHETE T
TmEEZENLD, 9ADOUVAL YTy 7 Zid, 6~
SHEIVELK S HERBETH 72720, EFOHIE
KAV PELTERMEEOR DL VEICIZEL TH



REFESRFHPGRTIC BT 210525 (OH) DiltFE D RENFE & BINEH O LEMET ~FHLHICHEH LT~

59, BB & BV T O 2 25 (OH)
DBEOENRBDO SN 2REENH S, &6
2. REFZECIE BB RIUEE T, BIL w517
) Ay hOFEE - HEOREDOA T, L0 EMAKMHIZH
WYY I UDERIEICES T AN - TS A v
FOREEITZ T\, SEER L7z EW BB
#i4 (FFQ NEXT) ZEATHIRIZB VT, E¥ I ¥
DIZ#/NEEi D) A2 23 5 Z ERFHE SN TW
Y, ZoZ ks, BEMRE Y I VDEIUIZOW
T X VEEANCEI XY T X 2 BRIKS Rstskit b
FaiE, GEEZIH L EFRES 2010,
AHEMEL Y I UDENEZ L) FEICIER L, E58T
X-WRRMED E V. 720 B 3 DoENIX12~
20H FERE & § AW O G SN TWw B8, 4t
FLEVENZTEMBOBEREL LU 7)) X v b
FIHRROFEZITH T LI TE LD o720 REIT,
A7 Tl ERHBEEOIBEOFMA T E T,
Ly 3 UDIEERHICE C BT 2 720 11iE25 (OH)
DI OFEAB A, HR#~— I — S EFHL T
WLHREMEDSE Z bbb, Sk, BEFOTF D) X
7 BINCIER L. MAT A7z, BRE~—P—2
FEFE I E T 5 LELD b o

LRI OMOBE T HALR AT HR R &b Wl A5
IR LA % i L. SRR wi i FE iR
HERER LY I VDRSS EUREFORER LD
FKEYR-IDPTEL L), SHLLLBHEZEDTY
{FETH Do

V iR

RIFFEDFER, BB ONF I v b VBT LR
WD T 4 =V PRy r =R PIIEEN SLFIIPT
T—#2miE25 (OH) DMK T 542 & 05HS
Mo 72h FOEARIZIIAEEZEIEO 5N
Molze REFFEOMER S MiE25 (OH) Dk,
BT ERBREE L D b FERIZBO ARV D
R E N7z,

R
ARREI . 202247 BETISSTRMERT 12 & 0 i L 7o

Fl&tHE R

AWFFEERMIZLE 720 . AR T REFRMELIEH Y X
Ao

ZEAM
LEKM IR OL R, 7= 5 Uk, 7= 5 i

M. EROBEZHEY L7z, FHHEIYIIBFERTE O 7L
. TP EROBIE, BROKR T 72,
HHETIE 7 — 7 PR, ERROBIE, BROKR 21T
720 HHKM, AKIZ AR OB IE SRR DKL 24T - 720

X @k

1) Asakura, K., Etoh, N., Imamura, H., et al: Vitamin D
Status in Japanese Adults: Relationship of Serum
25-Hydroxyvitamin D with Simultaneously Measured
Dietary Vitamin D Intake and Ultraviolet Ray Expo-
sure, Nutrients., 12, 743 (2020)

2) —fALEE AN AN, — A EE A A e R
ey, JEAESEA AR B R ZE S E RV E v
STEHMHERE BT A REMEHE. €Y I DAE -
RZOHERRE. HARNWSHRS, 93 (2017)

3) LA EE, HURKER R MEZR, NIV
HAREEFICB T ALY S 3 v D SEIKE HARE
IRAR— Y EFARE, 27, 319-323 (2019)

4) WPAEME, KERE. R TR R I B
LM E S I Y DIREOKE, BEIRTFHbEES
MERE, 32, 17-24 (2020)

5) KT, HIRKRUV A v 7y 7 A (FilfE) o8
OFMET— ¥ 2.

6 ) Dawson-Hughes, B., Harris, S. S., Palermo N.J., et al:
Meal conditions affect the absorption of supplemental
vitamin D3 but not the plasma 25-hydroxyvitamin D
response to supplementation, /. Bone. Miner. Res., 28,
1778-1783 (2013)

7) Dawson-Hughes, B.: Vitamin D deficiency in adults:
Definition, clinical manifestations, and treatment.
2020.

8) Villacis, D., Yi, A, Jahn, R, et al: Prevalence of Ab-
normal Vitamin D Levels Among Division I NCAA
Athletes, Sports. Health., 6, 340-347 (2014)

9) Fitzpatrick, T. B.: The validity and practicality of
sun-reactive skin types I through VI, Arch. Derma-
tol, 124, 869-871 (1988)

10) Zhang, M., Gao, Y., Tian, L. et al: Association of se-
rum 25-hydroxyvitamin D (3) with adipokines and in-
flammatory marker in persons with prediabetes mel-
litus, Clin. Chim. Acta., 468, 152-158 (2017)

11) Khoja, S. O, Miedany, Y. E, Iyer, A. P., et al: Associ-
ation of Paraoxonase 1 Polymorphism and Serum
25-Hydroxyvitamin D with the Risk of Cardiovascu-
lar Disease in Patients with Rheumatoid Arthritis,
Clin. Lab., 63, 1841-1849 (2017)

12) Park, K. M, Jun, H. H, Bae, ], et al: 25-hydroxyvita-
min D Levels was not Associated with Blood Pres-
sure and Arterial Stiffness in Patients with Chronic
Kidney Disease, Flectrolyte. Blood. Press., 15, 27-36
(2017)

13) Zhang, R. Li, B, Gao, X, et al: 25-hydroxyvitamin D

89



HARAR = FEMIERE

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

90

vol. 18 2025

and the risk of cardiovascular disease: dose-response
meta-analysis of prospective studies, Am. J. Clin.
Nutr., 105, 810-819 (2017)

Kim, H, Lee, H, Yim, H. W,, et al.. Association of se-
rum 25-hydroxyvitamin D and diabetes-related fac-
tors in Korean adults without diabetes: The Fifth Ko-
rea National Health and Nutrition Examination
Survey 2010-2012, Prim. Care. Diabetes., 12, 59-65
(2018)

Norris, J. M., Lee, H. S, Frederiksen, B, et al.: Plasma
25-Hydroxyvitamin D Concentration and Risk of Islet
Autoimmunity, Diabetes., 67, 146-154 (2018)

Braillon, A : Pancreatic Cancer Survival: Plasma Lev-
els of 25-Hydroxyvitamin D and Smoking, /. Clin.
Oncol., 35,1136 (2017)

Sun, Y. Q. Langhammer, A., Wu, C., et al: Associa-
tions of serum 25-hydroxyvitamin D level with inci-
dence of lung cancer and histologic types in Norwe-
gian adults: a case-cohort analysis of the HUNT
study, Eur. J. Epidemiol., 33, 67-77 (2018)

Yang, L. Toriola, A. T.. Inflammation Modifies the
Association of Obesity with Circulating 25-Hy-
droxyvitamin D Levels in Cancer Survivors, Obesity
(Silver Spring)., 25 Suppl 2, S58-S65 (2017)

Bezrati, I, Ben, Fradj, M. K, Hammami, R, et al: A
single mega dose of vitamin D(3) improves selected
physical variables in vitamin D-deficient young ama-
teur soccer players: a randomized controlled trial,
Appl. Physiol. Nutr. Metab., 45, 478-485 (2020)
Ceglia, L.: Vitamin D and skeletal muscle tissue and
function, Mol. Aspects. Med., 29, 407-414. (2008)
Ceglia, L., Harris, S. S:: Vitamin D and its role in skel-
etal muscle, Calcif. Tissue. Int., 92, 151-162 (2013)
Cannell, J. J., Hollis, B. W., Sorenson, M. B,, et al.: Ath-
letic performance and vitamin D, Med. Sci. Sports.
Exerc., 41, 1102-1110 (2009)

7, Gorkin., Mj, Gorkin., Ne, Teslenko.: The effect of ul-
traviolet irradiation upon training for 100m sprint,
Fiziol. Zh. USSR., 25, 695-701 (1938)

Rosentswieg, J.. The effect of a single suberythemic
biodose of ultraviolet radiation upon the strength of
college women, J. Assoc. Phys. Ment. Rehabil., 21,
131-133 (1967)

Rosentswieg, J.: The effect of a single suberythemic
biodose of ultraviolet radiation upon the endurance of
college women, /. Sports. Med. Phys. Fitness., 9, 104-
106 (1969)

Ksiazek, A., Zagrodna, A., Slowinska-Lisowska M., et
al.: Relationship Between Metabolites of Vitamin D,
Free 25- (OH) D, and Physical Performance in In-
door and Outdoor Athletes, Front. Physiol., 13,
909086 (2022)

WA, 135

27)

28

=

29

=

30)

31)

32)

33)

34)

35)

36)

37)

38)

Forney, L. A, Earnest, C. P, Henagan, T. M, et al: Vi-
tamin D status, body composition, and fitness mea-
sures in college-aged students, /. Strength. Cond.
Res., 28, 814-824 (2014)

Shuler, F. D., Wingate, M. K., Moore, G. H., et al.:
Sports health benefits of vitamin d, Sports. Health, 4,
496-501 (2012)

Dahlquist, D. T., Dieter, B. P., Koehle, M. S.: Plausible
ergogenic effects of vitamin D on athletic perfor-
mance and recovery, /. Int. Soc. Sports. Nutr., 12, 33
(2015)

Farrokhyar, F. Tabasinejad, R., Dao, D., et al: Preva-
lence of vitamin D inadequacy in athletes: a system-
atic-review and meta-analysis, Sports. Med., 45, 365-
378 (2015)

Barsan, M., Chelaru, V. F.,, Rajnoveanu, A. G, et al:
Difference in Levels of Vitamin D between Indoor
and Outdoor Athletes: A Systematic Review and Me-
ta-Analysis, Int. J. Mol. Sci., 24, 7584 (2023)
Maruyama-Nagao, A., Sakuraba, K., Suzuki, Y. Sea-
sonal variations in vitamin D status in indoor and
outdoor female athletes, Biomed. Rep., 5, 113-117
(2016)

Kawashima, I, Hiraiwa, H., Ishizuka, S, et al: Com-
parison of vitamin D sufficiency between indoor and
outdoor elite male collegiate athletes, Nagovya. J.
Med. Sci., 83, 219-226 (2021)

Yokoyama, Y., Takachi, R. Ishihara, J. et al: Validity
of Short and Long Self-Administered Food Frequen-
cy Questionnaires in Ranking Dietary Intake in Mid-
dle-Aged and Elderly Japanese in the Japan Public
Health Center-Based Prospective Study for the Next
Generation (JPHC-NEXT) Protocol Area, /. Epide-
miol., 26, 420-432 (2016)

Hinata, A., Kitamura, K., Watanabe, Y., et al: Low
plasma 25-hydroxyvitamin D levels are associated
with an increased risk of depressive symptoms in
community-dwelling Japanese people aged between
40 and 74 years: The Murakami cohort study, /. Af
fect. Disord., 15, 48-54 (2023)

&M, MG, HRES ZMWICBITeE S 3
> D EAEREEH OB ] UOEH (ESEEFR K74
F8), 340, 323-329 (2012)

Huang, F. Liu. Q. Zhang, Q. et al: Sex-Specific Asso-
ciation between Serum Vitamin D Status and Lipid
Profiles: A Cross-Sectional Study of a Middle-Aged
and Elderly Chinese Population, /. Nutr Sci. Vitami-
nol (Tokyo)., 66, 105-113 (2020)

Kragt, J., Van, Amerongen, B., Killestein, J., et al.:
Higher levels of 25-hydroxyvitamin D are associated
with a lower incidence of multiple sclerosis only in
women, Mult. Scler., 15, 9-15 (2009)



39)

40)

41)

42)

43)

44)

PN RS K53

BB BB ORI I BRI A AR L SRR R v = 2
7V 2020.  2020.

MEEER - SmE e O TAAARALEO L S 3
> D SRAIREE &5 AU B AR 12D v T Osteopo-
rosis Japan, 12, 77-79 (2004)

Mg 72 0 25 KEgfbe s I Y DMIEDOER. €5~
AT 4T, 63, 1-4 (2017)

Tangpricha, V., Pearce, E. N, Chen, T. C,, et al.: Vita-
min D insufficiency among free-living healthy young
adults, Am. J. Med., 112, 659-662 (2002)

Institute of Medicine Food and Nutrition Board: Di-
etary Reference Intakes for Calcium and Vitamin D,
2010 National Academy Press, Washington, DC.
Singh. M., Das, R. R: Zinc for the common cold, Co-
chrane. Database. Syst. Rev, Cd001364, (2013)

(2B 51425 (OH) DilEE D 2 N & BRSNS O s

45)

46)

47)

~FEIEENCAEH LT~

Kuwabara, A., Tsugawa, N., Mizuno, K., et al: A sim-
ple questionnaire for the prediction of vitamin D defi-
ciency in Japanese adults (Vitaimn D Deficiency
questionnaire for Japanese: VDDQ-J), /. Bone. Miner.
Metab., 37,854-863 (2019)

Holick, M. F., Binkley, N. C,, Bischoff-Ferrari, H. A., et
al.. Evaluation, treatment, and prevention of vitamin
D deficiency: an Endocrine Society clinical practice
guideline, /. Clin. Endocrinol. Metab., 96, 1911-1930
(2011)

Hossein-Nezhad, A., Holick, M. F.: Vitamin D for
health: a global perspective, Mayo. Clin. Proc., 88,
720-755 (2011)

('S%NEI 1202443 A 1 El>
BRIRE : 20244E8 H9 H

91



HAZAR = REFEEE vol 18 2025 M WHEEH. (I

Original Article

Comparative Study of Serum 25 (OH) D Concentrations
in Male College Athletes Engaging in Indoor and Outdoor
Competitions -Focus on Seasonal Variability-

Kanae MYOENZONO *!, Jun YASUDA **? Eri TAKAT ™!,
Keiko NAMMA-MOTONAGA *!, Akiko KAMEI **

*1Japan Institute of Sports Sciences, Japan High Performance Sport Center
*2Department of Health Management, Tokai University

ABSTRACT

[Purpose]

Serum 25-hydroxyvitamin D (25 (OH) D) concentrations fluctuate not only because of fluctuations in the di-
etary vitamin D intake, but also because of the effect of vitamin D synthesis in the skin, mainly promoted by ex-
posure to sunlight; thus, serum 25 (OH) D concentrations may differ significantly among athletes in different
competitive environments. The aim of this study was to investigate the differences in the serum 25 (OH) D
concentrations and their seasonal variations between indoor and outdoor athletes, taking into account the effects
of the athletic environment and sunlight exposure.

[Methods]

Eleven male badminton players for indoor competitions (badminton group) and seven male field hockey players
for outdoor competitions (field hockey group) were enrolled as the subjects of this study, and their serum 25
(OH) D concentrations were measured. The measurement was performed twice, once in the summer and once
in the winter, to compare the effects of (1) the environment in the game was played and (2) differences in sea-
sonal variations.

[Results]

(1) Serum 25 (OH) D concentrations in both the badminton and field hockey players decreased uniformly from
summer to winter, but no interaction effect was observed. (2) There was no difference in the rates of change of
the serum 25 (OH) D concentration with changes of seasons between the two groups.

[Conclusion]

Serum 25 (OH) D concentrations in both the badminton and field hockey players decreased uniformly from
summer to winter, but no significant difference in the rates of change between seasons was observed.

Keywords: University male athletes; Serum 25 (OH) D concentration; Environment of competition; Vitamin D;
Seasonal variations
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