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ABSTRACT

Sports medicine has well developed with the generalization of various
sports. Since the relationship between sports and anemia is an important
problem in the field of sports medicine, we have examined hematological
tests and iron metabolism, in addition to them, the ferritin levels in RBC,
muscle type aldolase, CPK and myoglobin level in plasma after exercise
in high school boy-students who belong to sport clubs. In addition, we
have analysed their subjective signs and knowledge, according to a
questionnaire. The characteristics of the high school boy-students are as
follows:

1. Hematological findings (RBC, Hb level, WBC and its differential

count, and platelet count) are within normal limits, however, more



than 20% of them showed hypochromic features.

2. According to the examination of their iron metabolism, elevated TIBC
‘Was observed in 26.6% of the first grade students. Furthermore,
since most of the students showed decreased serum ferritin levels, it
has been suggested that they are in the iron deficiency state.

3. Their RBC ferritin levels are generally decreased, suggesting the
prescence of iron deficiency.

4. Although increased levels of muscle-derived CPK (creatinine phospho-

~ kinase), muscle type-ALD (aldolase) are found, those are quite lower
than the levels in patients with muscle diseases. Increased myoglobin

On the

contrary, that is found in only one (2.8%) of the second grade

levels are found in 16.5% of the first grade students.

students.
5. About 20% of them recognize their decreased knowledge and con-
centrating capacity, and fatigue.

Based on these results, it has been suggested that high school boy-
students who belong to sports clubs are in the iron deficiecy state, in
addition to, also in sport-myopathic state in relation to iron deficiency
state. Since they may influence upon their school life, it seems like that

some treatments are useful for them.

-2 =

ZX—yDERICON, AR-VEFZOHRED
BACE TS, 28—y CBMOBEKRGEE
BEINTWEN, 28—y 3 THBERES
WTRERETCERELOE LY, CN5DHE
FREETE 2. 40, bhbh3HEOHE"
WA, ROMR7 =9 F >, BRTLF T ¥,
CRK, 347wty 2 EHRICAUEL, FET
HERER, ¥NRECO2ERFLTERRR—
BFORHMERELATORRZE.

1) MR GRMEKE, MERE, FIORE
B, BB EAE, MMMEE BREFERICH
>7chs, RMRKEHTEBEZEREEZRT SO, 1
0% D LI,

2) SR EOFRTRMES, BB

ERRBENICS - 708, 81 FETHRSERZAED
BmMLUTHNE DA26.2% KD 5. ME7
=V FVETIHEL, B2HFFEE SICERME
TOSDWBRESTHY, AR~y 7 5 THBE
BAERB EAELRADGERZINEITS 5 < & A
HrEiE-7e.

3) RIMK7 = ) F VORI THHRZIRES
R U TREBSIZEEZR L 7.

4) HHmE%kD CPK, M-ALD R FRZ R
boMEL, EEEULTH-/. UL, HE
BEZOEIREOHEMAZIADIE» > . M
IA S uEVERE 1FETI6.LD EmEZRL
TS, B2HETR1L Q.8%) DATH-
f.

5) TV r—AETEBEKDObDRET],
By, BHEREARSNE LTS, 20



BICENDET, £hHOET, EFEREEREL
TWaEEZLLNT.
PEOKRIYERAR— Y EFTCREBER
RO, &FSRKZREBICHD, TUHFER
HEECEEL TR ENTEIN, SciKh
CEBRLT, AR—VHELDNLSE L HRE
CHO MO LOARBHKRETH L EEZ NI,

3

i

AR—VEFZONTELOHEGE FEICIT D
nv?, bhbh b, EFHHHROBFHERK
B 2EMEHFRFOTMI DML, ROX
D IS Z D 12V,

KRR (RILEkY, me FE, KRiMRE
B, BMRES XOHHE, WM RBREEER
CHBHOOHERMP L ORE T, MESKITHE
1BETEETHD, ME7 =Y F ~ bRKROME
HTH-7. BEEREOBHETRMFEREMED
bORETHETZERT2b00BEL, ME7
= U F VBREATEEIOETZHET 2608
2.

P EDORRIREHCH ZBRECERICLS
ERBE~NOEEPLREDPEEZEEZRRLT
BY, BLRLFORE CEREBEOIULE LD &
RBOBERZ I PN ENTEL. £ TS
HRIMEFHRES L CERECEHHROEID
BETALLbIC, BRRBOEHELS—EEE->T
WAEBHRICOWT, R4+ s oy, HETNV
Fo—¥, JLTFVT7 427 5xFF—¥2bK
L, ISIHRAKATZ = ) F vOlL D bikat
AT,

Bt 3% 75 ik

1. W& TRELAYERETESTICHET
5 BTEHE 1164 (5 1245814, 2 34F35
H) EXWERE L. BI3FFLLORKZTRAR
BLIEL A BIOKET L O BRA L. RIMIESR

3~ARETIT - 2.
2. & ik

1) Mg —f & ARIMERIES : Coulter Counter
Model S II Plus.

2) M, gkeafR, Bkt 4t  Ferrochem
Moder T (Z0E/34 & %4 = ¥ R%h)

3) MEFE7=VFv (RIAH) 1 #H—5V2%7
A Y= b THw b

4) RIMER7 = Y F ¥ (R-PHAE) : Lz A#
HEF oy b

5) 34 ney (RIAK.) :8B—59474
V=% b

6) M-ALD (RIAJL) @ 4% CRRY

7) CPK (NADH #4jn#:) Hitachi 736-60

(Auto Analyser)

BFRER

1. MEFHBRE (R1)

1) RMBRE (X10%ud) 28 1524 (814)
T 515.0+£37.2 THOE25F 354) i
529.0+30.7 LHMBICABRELRD T, EEEN
CHolo. ¥YARFOEFMIT 486+41 (M+2SD)
THHD, 45 UTOSORMELBICEDLN
9, ERO527U LD DR 1 H4F252 (31%).
B2RE0LGIH)THY, H2HETHEER
TEDBEho T,

2) mtkE (g/d) 5 1%4 B18) TRY
H15.1+1.2, 224 (354) TIX 15.7+1.0 &
PROMEBICERBDE -7, EEEOEHIIZ
15.5+2.1 TH 52, TREDIZ.ARED DI
BISETIE GIB)CEDOLNTN, F2%
ETRED LN, ERED17.68L ED D
OREIFETIL B.78) KD/, F2%
ETREDR T

3) RIMERATE (%)« #1224 (81 &) TILF
¥ 45.6+3.4TH D, 2/ 254 (354) 13 47.4+



&1 I W % B R A

5154 # P 2 p4E # B
(n=81) (n=35)
RBC 515437.2% 446~619 529+ 31% 477~608
(x10*/ul)
Hb 15.1% 1.2 10.0~19.0 15.7+1.0 14.2~18.2
(g/dD)
H.t 45.6+ 3.4 31.8~56.0 47.4+2.8 43.6~55,4
(%)
%gv 88.6+ 3.4 71.1~95.4 89.6+2.6 84.4~94.1
MCH 29.4+ 1.4 22.,4~32.8 29.6%+1.1 26.9~31.6
(rg)
MCHC 33.2+ 0.7 30.3~35.5 33.1--0.5 31.6~33.5
(g/dD) :
plt 27.7+ 5.6 17.0~44.5 28.1+5.4 17.9~40.8
(x10%/el)
WBC 6,198+ 1,405 | 3,400~11,600 | 5,986+1,071 | 4,400~9,000
(X10%/pD)

2.8 EHE2HEFCHWVHANED S, 24
CRARMBEHEDbODE T EiIL—FH LTH
7o, IEHHIZ 44.8+0.9TH 505, FTRIED 38.9
REOHORFIFETRLIL, F2RFERTD
SbNTEp -, EREOO.7TVEOSDIRIE 1
F£T104(12.3%), H2HETR6LUTH)TH
> T BRI S NS - 2.

4) AR (X10°/md) : H1HFBLZ)D
512 6,198+1,405 TH D, 254 (354) B
5,986::1,071 LB OMICER B>, ERE
136,400+2.9TH O FHRMED 3.50 T REH4E &
HIEDT, EEED 9.3 LD DIRE 1H4E
T2H4E2RONPE2RET IR DN
fo. AMIRAETRHFECEFOLORBLLN
Bh-te. * —~BUCHMRRDEORKELIN
5 4.0 TObORBIZETLEBED I
2, WLEETRAD LN - T,

5) M/MREL(X10Y/pd) @ 8 134 (812) 13F
H27.7+5.6THYD, 254 (354)1328.1+5.4
CHREICERRD LN -, ERERI2~
40TH D08, 12 TOBORMARELBICED D
Nighpotz. WU LEOSDORBIFETISL, #

*M + SD

2HETR1IZTCED S

2. FRMERIEZH (Wintrobe)

1) EEFRMRER MCV ) 1 58 1 54 (81
Z)D¥1388.64+3.4, 2 (354)TH89.6
+2.6THO AEFELCEZIRDONLE DT, E
W93+ 8 TH B8, THROE UToboiX
B1¥ET6 4(T.4%), FE2HETI 4B.6%)
EANBREEET Z0ICERE M-, ERO101]
PEZRTEOREFE Z E L RBDSNEDL -
7o. LB UIEEEEEOSI £EOLORE 15
ETT64(94%), F2HFETEIB3A(MUY) LiiH:
L HITNREDOHEAICH - o

2) EERMRNEAaREMCH: pg) (H 1%
F(814)Tit 29.41.4, 5 24 (354)1229.6
+1.1 EHEETERBD LN, EXE
ZFH32.0£3.2THD, THOD 28.8KiED D
(23 1 T 184 (22.2%), M2HETI 84
(22.9%) EEHAEICE RS - 7. FHED32.0
PITO & D35 1 54804(98.8%), 2 H435
% (100%) TH Y, WEEE SICKIPHOFEER
EEREOEmMZR L.

3) ¥ RMmER mesREE (MCHC : g/d)) :



81 24E (814) T3 VH33.240.7CH D, F 2%
££(354) TR 33.1+£0.5& MZFFICE I LH
o7, IEBEDOFEIT 34.7T£1.5TH 54, TR
D33.2RMBD D DIIF 1 FETL04(49.4%), &
2 FAE31844(51.4%) L MFA I S T
BEFHETHD, FHEOU.TREOSDIIE 1
FAET804 (98.8%), 2 HAEIL 354 (100%) &
AR & b I EBEREDHIICH » 1.

3. HRBmR (R2)

1) MmiEsk (pug/dD) 5 1FFE79%) DFH
13109435 (M+SD) TH D, H 2 F4F(3109+£34
EHFEELSICIEREEAICDD, FEETHED L
NI - fo. EHHFRIIS0~150T & % 43,80k
Db ORH 1 HETITAQL.5%), B2FFETR
6 % (17.6%) & AR & b ICHI20% I MG O &
BIEASRED bz, —7F, 15020 Db DIRE
1524FT6 %(7.6%), B2¥FRI34B.8%8)1
DI, ThoDFEEFIRTMET7 = ) F v
BEEER)PEBETH L EIDE$;FEREEOER
PEETLEELONK.

2) #B#kiEanE (TIBC @ ug/dD) : 88 1 548 (79
Z) DY 317+£34 TH b, F25%4E 481
303+37 EMFELSICEFHENICH . 2

FETIIE 2HFENE 1 FEXL D ENETICH -
7o. EWERIZ 270~340 ThH 508, 340 DL ko
BB 1 24ET214(26.2%), FE2HF6 4
(17.6%) L 1 EFLELED LN/,

3) SRR (%) 1 124 (79%) © ¥
34.6£11.5, #2244 (3444)1336.3:11.5 & 2
FELBICEFHBARICHY, FEEIHONLE D
5. E#ATI TIBC D30~40% 138k CHIFIX
NTOBED, 0BREO S DITH 1 F T26 4
(32.9%), # 2%4ETII104(29.4%) IC gheafnk
DIETHRED olc. 5% F0FE UWEMEHI
12 T154 (19%), 2 ¥HE T 6 4 (17.6
BITH -1z

4) MiE7 = ) F v (ng/ml) : 8 1 F4(794)
D F11337.6£19.5, 5 2 H4E(344) TI336.3+
1L5EHEELSIKEFEUTTH Y, BEER
B oNIEMd -7, ERMER 135:58L BESN
TWVBH, TTREOSDIRE 1 FETT74 (97.5
%), H2HETEIINEZO1.2%)TH O, K5
EAERENE LSBETHAC EERLE. L
7o 78> TEPIDEREFEEDIZBL T Th - 7c.

4. FRIOFRT = UFv (ag/cell)
B 1SEA6Z) DT 11.1+5.2, 2 548

2 GRS UICH RBEEME

o = 2o M 82 M
(n=79) (n=34)
S. I 109+ 35% 17.0~228.0 109+ 34% 32.0~176.0
(ng/dD)
TIBC 317134 225~397 303+37 245~398
(ng/dn)
Sat 34.6+11.5 5.4~65.0 36.3%+11.5 10.3~60.4
(%)
S. Ferritin 37.6+19.5 2.7~110.0 43.1+20.7 5.8~94.0
(ng/ml)
RBC-Ferritin** 11.1+5.2 4.6~21.8 15.614.7 10.1~20.3
(ag/cell) (n=16) (n=5)
CPK 223+167 63~938 154485 71~368
(mU/ml) (n=77) |
M-ALD 305127 112~1000 266.0+72.6 144~500
(ng/ml) (n=172) (n =28)
Myoglobin 41.3%+29.9 16~140 28.4+13.0 17~84
(ng/mi) (n=79) (n =34)
* M+SD #* R-PHA HRic k 3HE



— 90 —

(54)Ti215.62+4.66 THY, RABFOEHE
f 21.349.4° XD EETH - . RIMKT7 = Y
F VIIMPESRE, ek, YUERMRE, ®WahE
MIEECLOEELESF 50, MEK, ME7 =
JF v EBREEANSNT ELD, WFEFELD
BRZERLTWE EEL N, RMORT = Y
F v OEWRBRIKENC L 5171, RMRT =
) FYENDIEERIIEETH - 7.

5. HHRBEERL LUBROKE

1) 347 vy (ng/h) % 1F4ETIZH)D
FH1341.3+£29.9, 2B 2 (344)1328.4413.0
LIEHEGOLIT)AICS - 788, 602l kDb DI
B 1HETI134(16.5%) , 8 2 F44E T 1 £(2.9%)
Do, HEEickpMpI Aoy o bR
BEbLNIIC.

2) BTN e (M-ALD : ng/ml)

B 1PET22)DFHEI 3051127, 52 %4 (28
£) 1326673 & WA & BICEHEMEY (22000F)
PIETH-7. BTNV —FRTBRESR, O
B, BMIAMAETERT A2, EHCL-T
bEHIC ER L, HEHKibE 1BRTERLT S
EREINTNEY., LichB->THEEDO LRI
EEICHERT b EEZ Nk,

3) 7vT7TFvFRAT 4 +F—+E (CPK:mpu
/ml) B 1HE(774) DI 222.5+£166.5T
by, HF2HEEBLIEL)TIE 154.3£85.1& 0T
SEFME(5~500I ETH 7. CPK REES,
BRERIETERT 2D, EHick-THER
THECERDL, MPELGICEHDOILDEELD
hic.

6. 74— bk BHKE

1) ZHITOWT @ 8 1 3E(828)T, EFHEP
EEICE>TEHOHELILEBRLETHAS DI
7408.5%), BT LcET2d0R14E017%),
EDLSIBNETEHDRB61LT4%)THD, K
HREENC L ZFEINOEBRIDITO. B2 HE
B4)TRMELEETEHDIE3 4L (8.8%),

BETFL2ET2HD10%(29.4%), RXEELTSD
D214(61.8%) TH 1 FFICHBE LU TET L&
TEHELOBHEML T .

2) £ DO T B 1EE@2R) HERS
DBDONTETBHDIR16419.5%), EFLED
D134 (15.9%), RE LT 5 b D534(64.6%)T
HY, REHEIRELBRUETH B0, FI20%1C%
hHOMEEREDTOEOREEKS L ECAHTD
5. W2EEGIR)TRERTIODNC D64
(17.6%), B FLIzbD 3 4% (8.8%), RE24%

- (70.6%) T 1 FF L RO H 508, KT

LT 2500818, EBORkKSE, BERET
EEBIc X2 BENEZ Shic.

3) BHEICONT 1 HFE@28)THENE
B> Ed 23 b0D1F10412.2%), EnPT
LT2bD16% (19.5%), AELTSHD 564
(68.3%)THY, KEARBEHZE LTINS
Eiohle. B2¥EGIL)TRENDTVET
5bD5%014.7%), NI 18- ET 560D
94(26.5%), RELTSHD194(55.9%)THh
D, BIEELEZROD, BhiElB-1csT
AHDBENLITH-T.

4) BEERIKSVLT:: BEERD S B, OB
L, MAMER, @EIICHFEH, OELPT
L, @FTRLP T, OFFHROEINBELD
DTHY, BF1¥FB28)F, OR14£07%),
@13204(24.3%), ®i1224(26.8%), @iZ9 %
(11%), ®13546.1%)Th -7, H2FF(33
Z)HhDI 64 (18.2%), @, ®, @EbIL6 4%
(18.2%) TH D, ®IX54%4 (15.2%) TH-1c.
@, @BHE1FEFILEL, ORF2FFILZVHE
HICH » 7.

% =

AEIRBTEHEY WA <, HRICEET S
D& LT CPK, M-ALD © BEL LI 47 o
B, IOIHRMKRT = ) F vORE2EERIC



TV, 2AR—=v 7 7 7THEBFRRAOFEMFIE
OREE, SRH, FREE~NOEBEEZEH L.
MEFHIFR TR, #EHE & R IC R R
¥, MERE, RORAR, MMM, QIR
BXUHHE, RMERIEROFEEE KIS BIEE
ERICH - 7c s, BERERMERDE 154, H
2EEL B I22BICAED L.
FRHOIMTIE, mEskiE, TIBC,#taf=zo
SEEREEEENICS - o, MERPERE
PDTFobDIRE 154 T21.5%, & 2¥ETIT.6
BRD LT
TIBC KBV THERFEM LD LFAZRLICS
DI 1 F4ET26.6%, H2HEFETIT.6HTH»
fo. SMMBTRERED TOSORE 1 FFT
32.9%, HB2HEFET29.4%ThH-12. chiodl
RARMERY, MERE, ROKREETIYWSH»
RAEMIZED SN0 DS, #20% 38R ZIREEIC
HBHEZEIOND. SLRTNEERNIESEE K
B 2ME7 =FY VELLLDER 1 B,
97.5%, B 234E, 1. 2% BEREUTICHD,
BIELFIICBOTE#HRZIRBICH 2 T EBHPLH
WIS »fe. HEROSRZERTERE, Mgk, e
FOWD R EY o pICEMANETT 208, ERA
RV BFEUBOTREMITEAFIERREICDH S &
ELoNb.
BEMICH 2 LFBVTIEARE, FEBRES
ElEVEME S LRI, DNLONORET
SIME7 = ) F ¥ OBRT(FEKFED) ZBDI b
BRT0%TH - .
SEOKRFTRAEHNELNOENE T ERA R
—YBFCBOTREZLFICHRZEREDIZC L
BEREMARTESEEDNE. TOHERELT
REFORFPRERICMA, AX—-VICLB
HBBMESMD>TBEEZALLNE. LIL,
TVr—THRELUCRD, BERCXEEZRD S
bDRIK20%THD, KREAIFRAEFRICRIXE
BRVWELTWS. COA, FIHEY LIZEPR

o TWie. BEERTR, BEEBRICBOLTE
e, EHROBIE, VI, KFHRE, EX
KW, THRHZLPTWREDEREHRELTY
5bDBRBEELTEY, REERELT
WBEEZONE. T bOSKKRZIRAERZRMER
72U F BRI N, 2FEETH -7,
CPK, M-ALDREICHRICHKT 5 LEINT
WA, EERTH LD EEERT SOMBEL,
1A YOBEAGE 1 FEEDI6.5%ICED
b7z, CPK, M-ALD Z@% O&EETH LA %
BB EBEZND, (A0 VIEHORY Y
2—VREBEBEICL > TERLEIEZEINT
naY.
HREDRAR-Y 7 5 THBEOBFEBEICED
TEHREBVAMPIA 7oy EHE, BX
DRRPANDIA 7 nE vBECHBEEL, il
HEFEOOWELENE. COLDLINLET
BRI BT 28R ZREBICERT 5 T LK
INb. o &, EFICLB0HOY5TEM
BRREDOHE” »oRb~0 Hb 38R d1ab b5
BHERICERTLICEDPLBEDONE LTAHATH
5.

Ptk h BEMOS~16)ICBIT 3 AR~
BBEICBOTHLDLOEESNEILC 2R EL
T3,

& B

L, Af—-v7 5 THBBTERE (F1,
B 2%4E) x5 & LT EBR KR, E4t
FHREEZTORDOE D SHERE L.

c IMEFHR A GRIRE, MERE, R
RARE, QMR EZ 04HE, IVMUED BIERE
WICH - fehs, RIMREKTREAEREDO S DN
W20BHEE L.

2. SRBFRTIE, MESk, REBAERK
WACESWTERRRICS - 7203, 1%
REHAEOHEMLTNE DN, 26.



Nic. MEHEHBEFEUTOS 0D, HEHELD
IR0 R D ol ME7 = ) F VEETERE
EHOHBLL LOBBEMER U, RIMERT = Y
FYBEETHY, RZREBEZRMT ZHR &L
EZZohic.

3. RICHEEY 5 CPK,M-ALD RiEEMED
LD OHKB0Z B, M4/ mE VEGE
124ETRI6.5% EAEZRDI. L LE2%¥E
Tidl1& 2.8%)DATh-7Tc.

4. 7V — RETIKRESOFEEEIETS,
Ly, WHECEAEERLTHROVD, 20
%DSDEFENOET, BhHOET, EHEE
BELTED, SRZREERETEEDEEL
Shic.

DXy, 28—y 7 7 7THBERETRER
ERBDITBOBEELEAEDLDBHBREZTHD,
CEICHIEETELL, TOT EMNERETEIC
REEHZ TR EWRESN, 28— FHiE
DR S OPOWERRETHEEEZ O
5.

KO ICARPIE IS Do 20T ) B A T
+, BEHANELS X REEEREREMS
LU, AERBREREBIAR —REME, Kl
EBREMEMAERICREBRLET.

X B
D BREES, FIIEE BATH, &NFF, BH

HHE, AR, PEERHE A R—VvEMORE
ETRHICBT 205, B 1, BMRIEDOEREIC
DT : AARBHE R R— VR REE
No.VI, p.1~25, 1975 '

2) BEEE, sl BATS, BIFTF BE
B, WA—E, EHHE, FEHE; 28—
RFICBT 2EMORE L FRHICET 2%, #
2%, AMOREEROKR : HAKBHS 2K
—FHEIR G, No.dl, p-1~40, 1976

3) B ; RR—VBFE LTOBFERLEICEY
BYRZE : T v b RE—vEEE, 5:58~65,
1984

4) Asaka, M., et al.; Anon-competitive solid-
phase radioimmunoassay for human aldolase
A.: Clinica. Chimia. Acta., 125 : 31~40, 1982

5) Miyazaki, T., Sakurada, K.; Iron dificiency
anemia and/or iron depletion state among
girls in adolescence and the aged group.: The
Proceedings of the International Symposium
on Practical Aproaches to Eradication of Sub-
crinical Iron Deficiency, p.140~151, 1982,
Tokyo

6) MEEL, BRE  mE 7 =V F v 5 BRI,
27(9) : 1789~1795, 1986

7) Cazzola, M. et al.; Biological and clinical
significance of red cell ferritin.: Blood, 62,
1078~1087, 1983

8) Maxwell, J.H., Bloor, C.M.; Effects of Con-
ditioning on Exertional Rhabdomyolysis: and
Serum Creative Kinase after Severe Exercise.;
Enzyme, 26 : 177~181, 1981

9) IRMAER, [LATT, FBENET, B, fE
JREE, EATEZE ; RLEMREIC L 5 TEENGRR
FED 14 - fEERIMA, 25(10) : 1680~1685, 1984



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

