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E L ERBEGR T o ERERAE (20134) TIRY. B
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HRBETOZANTF—HEIZOWT EEZRKEZHW
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MFFET B EFNEL L ), BFEHEITRERIEEY R
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x1 SAFFBAEONAICLIEIL
20114 20124¢
S AT AR
7H 121 51 7H

i (kg) 61.6 = 15 ° 635 = 15° 643 = 13" 652 = 14°
BMI (kg/m2) 211 = 05 ° 215 £ 04 215 = 04™ 217 = 04"
LR (cm) 274 % 05° 282 = 05® 281 =04™ 285 % 04°
THUAPHE (cm) 371 = 05 377 £ 05 374 =04 376 = 05

FE+SE (n=14)
BMI: Body Mass Index
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SR ENS & 2 o iimtite,. AEAEPR SN DIZDOWTTukeyD % EILE

BT ole BBLBTNT 7Ry M AFHOFHHEICHEEERY,
KENADOD : AR 7 HOREHITER ; @@ : 20124E12H M@ HICEE  ® -
20124E 5 AERICHM : © : 20124E 7 A& 2 %

<, BB 2 ABIERE LTHY SR TWE™Y,
F 7o, AMAMIE A, EFA S X 22 R AR
ExRITbE, HOHSIC L 2AEEH 2 MK S 872,
B, R EOEBRAT o720, RO
FRORFOBMIY %R FIMER 720

KEUHEDZODNHNADO~O® (K1) 2@z 1
~ 22 RIZ 1 BOFETIT- 7225 NFEIZDOWTIEH
1 DlegendIZFER L7z,

FAUH - B, ERB X OEAREIC X DT
7oo HEHRE TR, BEBIOREEICY—T7L Y b
AT L. SREOME BIE T S8, MARET
. HEOEWERIURR AR L2 S, HEIET 5
L9 LEREHMO720DREOWY Jik 7 — FET I
%W CTEARMIZR L 72,

—J. AR=—V OB TIREFIIF AV F—EH
PP T BT 2T TITHIE LT E Y, EFIE,
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N0, FIRNLLREDY 7B R B LD IC
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WA B EOREE BT L 9 HE L BRI,
HHIEKR T A A7 ) =2 EOXGE LTELD
TR NURBIRENREZMS X OHEL 72
F 7o, WENEORBFEIEHICOWT, 225 20
B e kAL e & v s 2 B B2 X 1ofgu
L7z

6. HETRLIE
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AV F— - REFEIGE, FAGHIME. MRREOH
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HHN72H DK LTukey®D % &E L % 1T 5 726
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WEHALEE Y 7 M IZIBM SPSS Statistics Ver.19.0 for
Windows (IBM#L) %MW TAT- 720 EHRFEOH
JKHEEIX 5 %Ki E L7z

. #X

1. BAEHAEDZE L

BAREHIMED S b, KE, BMIL, EREBEZAA
HIZHART, AARICHEREISHIML 2225 THUEHE
WCRZBIESER SN h oz (FEl)o ThOEMNARE
DOEBEBEMIEZ. VT ROFHIZBWTHAARNIHEN
THEETH2H ABDO 7 HOWINEIZR 6 % T
Ho7z0 BMIDYIN L7205 AREICHIIML 72013 A
HBOTHTHY, ZOHMEBEIIH 3 % TH o7z, 7=,
AP TIZ, A AR OBMIA22 410 O T3 14 A12
ANTHo7zh AABOTHIZIZRT NSRS L (%
4)o FRHPAEDMIML722 AETHo72037
HToHOH., ZOHMEIZ4%TH->72,

B, BTOHERIF—FZICERL TRV, 4t
ARTD20114E 4 HTId171.1+1.0cmTdh - 7245, 1 4E
#o 4 FIZIEFICHEMLIT30+ 1lem & 5 72,

2. IXIX— RERENE

I AHT O T AV F — IR 133,219kcal TH D (K
2), BEREFEFOREL AL —EIRE (3500~
4000kcal) & HARZ LD 572" AABOZ R
F—ENEF2RICIIAFEREMZRL, ORI
E#14% TH o720 TNLHK, TRV F—EREITS
HETHIMLZ. 7 HIIEReRWA Lz, #hTd
MABD 7T HOT AV F—EREIZ, AR L RS
EHEBICREL, WELALNT,

y 23y BRI AR OLZH LI BI2H
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FERIFEGE T ORIEFAIIT AIZ L 5 HFOME - 5

K2 IxIF— - - REFRBREONAILLZZEEL
20114E 20124
IWNIT] N
7H 12H 5H H
IANVF— (kcal/H) 3219 = 103°* 3664 = 147° 3905 = 171° 3,760 + 136"
oo (g/H) 1015 + 36° 1205 = 72° 1276 = 67° 1247 = 87°
M (g/H) 977 + 40° 1101 = 65 1268 + 85° 1219 = 76°
RARALY (g/H) 4624 + 155° 522.9 + 192° 5425 + 252° 5220 = 175°
P%E) 130 + 02 134 + 03 134 + 05 134 + 05
F (%E) 280 + 06 278 = 1.1 297 = 12 296 + 1.3
C (%E) 59.0 = 1.7 588 + 1.3 569 = 1.6 570 = 16
CHNYw A (mg/H) 619 560 968 + 89" 1,040 + 99" 1,039 + 81°
#k (mg/H) 83 + 04° 115 = 07" 129 = 10° 124 = 10°
¥% 3 VB, (mg/H) 13 +01° 17 £01° 19 = 02° 18 = 02°
¥#% 3B, (mg/H) 15 +01° 19 £ 01° 21 +02°" 21 +01°
¥% 32 C (mg/H) 77 £ 9 106 + 11 110 * 11 122 + 26
'E (kcalkg kH/H) 525 = 18 578 + 19 609 + 25 577 19
Pro (g/kg 1A% /H) 17 £01° 19 =01 20 = 01" 19 £ 01
FHEESE (n=14)
P (%E) : # Y7 HZANF—HZH F (%E) : AT A VF -1 C (%E) : Kt

IANVF—IEE: AE (kg) H720DTANVF— ; Pro: hE (kg) H7-YVDy 32

abc

FAEH N & 2 58U Hith, AREPR LN DIZOWTTukeyD S HILE %17 5

Too BT INT7 7Ny FERFFOPHMEICHEEED

ZOHMEIZ0% Th > 720 RAMCWEIEIZ, A
ABOI2ZHVRECHERIHML, £ on=i413%
Tholze ¥ U378, RE. RAKMEWIZ wihd
S5HETEIMLZD, 7HICR LR L, W
BLTH 7 HOREZROBERRIINAR L D ARICK
X Dol

—J. TANVF—HE (PFC) kFiZ, MAILES
HEREAT o 7225 PRI AL — (F) i,
AATHIEZ28% TH > 7225 A ABEDOSH - 7 HI1ZH30
%L DRRWMLIze —FH. F V7 HEZANF—
(P) MHFEITNI3%, AT ALVF— (C) HFi
#I57~59%Tdh D K& REIE b > 720

ANy h (Ca) 8 (Fe). €% 3 VB, (VB).
¥¥ I UB, (VB) OfHGRIEZ. MARIZHICHEIC
BimL., ZhUUBELEML-F THF I, 2B,
MABEDCa, $k VB, ¥ ¥ 3 ¥ C(VC) DRI,
LMl & L CJSAD HiER (3500kcal/ H D¥54Ca -
1,000~1,200mg : Fe : 10~15mg : VB, : 21~28mg :
VC : 100~200mg) DFEFHN & % - 72,

IANVF—EBNEEARESH/Y)TRLE, 12HDME
BAAICEDAEZETI L >7200D/10%8 I L
720 KEDH7-DV D ¥ 87 BB (g/kefkE/H)
A AR L. 5 HIZI3A IS L 720 2 o8 n=e
3#14% TH o720 AABED T AIZIZEED 72D TH
IANEF—EBI - & 7 GEIUIHEM L (F2),

3. Mg - EEERE

MR DORE R % 22 3 1R Lize AR O ML
AT, KRIMER (RBC). NEZBE Y (HGB). ~
~+FZ YUy b (HCT) OFEIGEEMEOHFAN T
Holze INLOMBET—F1E. MAICLERELE
1LidZ . MARERIZIZIZRMETH - 72,

—H AR D7 1) F >~ (FRN) O 311326 (ng/
ml) Ty, FEHEfE (394-3400) X IEMETH 72
A5 A ABRICHIN L., 25 BHUBRIC R B & A EICH
MU7Zze UL, Ac AL C &AM X 0 KM
TH-72,

MEARA ORI, FIfEE LTS & IEHENT
MR VWX HICRZ 5, TR A &, HGBD
HEERMOBRTFIINATICTA, ELTHAAEDS
HIZ1 AL (%4). HCTTX. MARHIfE T
ARG TH o 72 BFA 1 AT OV, FRUSDI13
A (93%) IZHGB. HCT DOMAAIIE B 2 5 720
L» L. 1BAD S B12A (92%) DFEF OFRNIFAK
fili% R U720 M ABRITETFOFRNEHEM L7245 12
ADH B 5 AN (42%) S ILHEM % B 2 T L 72,
FRNRAEDOH T FFE M Z R L7 EFA 2 A7z
(A - BiET) (£5). 5 OHGBRLHCTIZ D
HI2Y) P THLHETH -0 ABRFOFRNIZ, VA
B 7 Hi225 (ng/ml) TH Y. AMAKIZL2IZHD,
EEMEAIR SN, TR TORFRMEOE ETH
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®3 ME - EEFREONAICLZZEIL

20114F 20124
S ATl N e SN
7H 12H 5H 7H
ML 2 WA
RBC (x10"/ u1) 502 * 9 499 * 9 495 = 7 492 = 7 427 ~ 570
HGB (g/dl) 145 = 04 144 = 04 142 =05 141 =05 135~ 176
HCT (%) 435 = 09 432 =09 426 = 1.2 440 = 26 398 ~ 518
MCV 86.7 = 10 867 + 13 89 *19 83 *21 827~ 1016
MCH 289 + 05 289 = 07 286 =08 286 =09 280 ~ 346
MCHC 333 = 03 332 =03 33204 334 +04 316~ 366
FRN (ng/ml) 260 + 42° 293 £ 37%® 357 £57° 357 £53° 394 ~ 3400
AL RA
TP (g/dD 74 £ 01° 74 £01® 7201 71+01%™ 67~83
Alb (g/dl) 47 £ 01 48 £01* 47 £01® 47 +x01° 40~50
T-Cho (mg/dl) 162 + 10 * 163 £10* 159 £ 8*° 141 = 12° 150 ~ 219
TG (mg/dl) 77 70 84 = 11°* 117 + 12° 95 = 8§ 50 ~ 149
Glu (mg/dl) 82 + 2 80 + 2 83 + 3 83 + 2 70 ~ 109

FHHE+SE (n=14)
RN A7 — VAL

RBC : i lEk : HGB: N EZ 2 Y ; HCT : AN~ ;27 U » I s MCV : E¥RIMERZEFRE  MCH : 3¢
WMk FER  MCHC : FIMmERMAFEE  FRN &7V F > TPy /827 (Alb: 7
VW73V T-Cho: #IVAFTT—=V . TG: P 7YY F :Glu: ZFIVa—2A

abc

HTNT 7Ry baROYHEICEEEAD.

572, L7L, HGB:104 (g/dl) £HCT : 343 (%)
. AARICRRHEML, 7 AR % &, HGB:
123, HCT : 400& 2 0, WEI RSN TORED
AEFO, ZAVE—, ¥ 7Y, SoBEIE I/
AIZED3ImL, FARELHEML T, —F, B
BFECTIE, FRNIZAEF LY I ED (10.7ng/
ml) THh o 7205 S ABD 5 FIZIZHMAIL36E o7,
HGBE HCTIE, AR 7 Al FNZFh136 (g/

FAEMEIZ & B9800, AEEVBRONZE DIZOWTTukeyD % E I %17 5 72

Bz

Fay

d). 409 (%) T o 7245, FRNAZBIZHA L7
B cwIh s 284 L, HGB : 84, HCT :
284k olze TANVF—, ¥R, HOBIE
A AR L, KE - BMID 2R L2123
b5, MERAMEIZSE SN R h o 72,

¥ 72, FRNEBMIE OF#ETIZ, FRN<3940%EF
1BADH B, BMIK220ETI11IA (85%) TH Y.
BMI<220 & F12 A @ 9 HFRN <3940 3% F iZ11A

x4 MEHRERE - BMIMKEZRLU EBFOAK

20114F 20124F
A AR I A%
7H 124 5H 7H
RBC (x10"/ ul) < 427 0 0 0 0
HGB (g/dD) <135 1 1 2 2
HCT (%) < 398 1 1 1 1
FRN (ng/ml) < 394 13 9 9 8
BMI (kg/m”) <22 12 8 9 7

(n=14)
TR 0 27— VAL

RBC : #RIfiER s HGB: NEZ B Y Y s HCT: A~ b7 Y v b FRN : Ii{E 7

) F v
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BRI ERE T DR IREM ST AIC & 2 HEOMN - RBREOBGH

x5 FRNPEEEEZRLLCRFORGHABEEIRIY - - REFENES JCMAREE

A B*
20114E 20124 20114¢ 20124
I AT N S AT NS
7H 124 5H 7H 7H 124 5H 7H
L AR fiE
#HRE (kg) 59.7 63.4 62.6 63.3 59.3 61.0 63.7 64.5
BMI (kg/m”) 20.5 21.8 20.0 20.2 20.2 20.7 21.3 21.6
IRV F— - AR
I ANV F— (kcal) 3,146 3406 3890 3233 3,545 3450 4110 33898
y 7 E (g) 90.4 1085 1362 97.9 105.7 1087 1204 1165
# (mg) 71 10.4 130 101 8.3 105 126 15.9
IR
RBC (x10'/ ul) 431 497 486 479 492 491 449 454
HGB (g/dl) 104 10.6 123 123 136 136 84 8.0
HCT (%) 343 36.6 40.0 40.0 409 4038 28.4 274
FRN (ng/ml) 25 28 39 42 10.7 10.3 3.6 36
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ABSTRACT

[Objectives)

Proper nutrition is important not only for improving competitiveness but also for continuing health and
development in young athletes. In this study we investigated the effect of nutritional education and guidance to
improve decreased nutritional status and physique during a hot summer season.

[Methods]

Fourteen males in a high school baseball team participated in the study. A survey of energy and nutrient
intake, physical measurements including body weight (BW), mid-arm circumference (MAC) and calf
circumference (CC), and blood tests including red blood cell count (RBCC), hemoglobin (HGB), hematocrit
(HCT), and ferritin (FRN) were carried out before (July 2011) and after (December 2011 and May and July
2012) nutritional intervention. Nutritional education and guidance was used so that the players could achieve
the goal of an appropriate body mass index (BMI) and to gain BW in the off-season so that it was maintained
during the hot summer season.

[Results]

The energy and nutrient intakes were increased significantly by nutritional intervention and as a result the
physique of the players improved. The BW, BMI, and MAC of the players did not decrease but rather increased
even during the hot summer following nutritional intervention. Of the players, 98% had a normal RBC, HGB,
and HCT, but a low ferritin, while 50% had a low FRN level that was improved by nutritional intervention.
However, the intervention did not cause improvement in cases with abnormally low FRN levels.

[Conclusion]

Successive nutritional intervention resulted in a significant increase in energy and nutrient intake even in the
hot summer season. The physique of the players was improved significantly by the intervention that was also
expected to lead to prevention of anemia.

Keyword: high school baseball players, nutritional intervention, summer season, BMI, ferritin
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