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Abstract

In order to evaluate iron balance in judo athletes, a study of the effects of exercise on
iron excretion into urine, sweat, and feces was undertaken. The subjects were five healthy
male college judo athletes. The daily intake of nutrients by the subjects was regulated by a
prescribed diet (Calorie Mate, Ohtsuka), and all control and exercise measurements were
performed within seven days. Excretion of iron in the urine during the exercise period was
significantly higher than in the control period. The excretion of iron in the sweat was 1.076 +
0.118 mg, i. e., about 70 percent of the total iron physiologically excreted from the human
body. The excretion of iron in the feces during the exercise period was significantly lower
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than during the control period. Feces volume was positively correlated with energy expendi-
ture and negatively correlated with the excretion of iron in the feces. Iron absorption during
the exercise period was significantly higher than during the control period. These findings
suggest that exercise stimulates not only iron excretion via urine and sweat, but iron
absorption, and that the iron balance remains positive in jude athletes who have normal iron
levels.

Key Words: iron, iron excretion, iron absorption, iron balance, urine, sweat, feces.
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R-1 WIREOSHHUS & UMRPHH

Table-1 Physical characterisites and hematological profiles of the subjects.
Subject  Age Height Weight R.L Hb S-Fe S-Fr S.C Sport

(yr.) (em) (ke) (g/dl)  (ug/dl) (ng/dl) (yr.)
Ti8 23 175.0 76.5 143 16.1 100 78.5 12 JUDO
K. K 23 170, 0 74,0 151 15.5 122 105, 0 12 JUDO
M. K 22 172.0 86.0 169 16. 3 125 94,1 10 JUDO
H. A 21 176. 0 73.0 134 16, 4 92 85.0 13 JUDO
F.M 21 175.0 79.5 148 16.0 95 87.0 9 JUDO
Mean 22 173.6 77.8 149 16.1 107 89.9 11
S.D ], 2.5 b2 12 0.3 16 10.1 2

R. L.: Rohrer’s Index, S-Fe: Serum Iron, S-Fr: Serum Ferritin
S. C: Sports Career
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MEnsic K e, bk Table-2 Daily intake of nutrients.
DADDFITHBLI L Z 5, Carbohydrate 292.6g Vitamin A 6300, 01U
TEFDLOTIE, HFORBEe Protein 57.4¢g Vitamin B, 2.8 mg
IR OIEIBA+aic e B 72 Fat 127.4 g Vitamin B, 4,2 mg
&, BloiEhiEE 4+ L 72, Linolic acid 28.0g Vitamin B 7.0mg
EiEL, FEORBEIBNTE Calcium 120, 0 mg Vitamin C 175. 0 mg
LT DI B Iron (heme iron) 26.0mg Vitamin D 525. 01U
Water 36.4g Vitamin E 140, 0 mg
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20Ty M E A L b O Total energy 2800 cal
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Fig. 1 Change in exeretion of iron into urine (opened columm) and urine volume (®-@).
Values are mean +8D of the five subjects. % % : Significantly different (p<0,01)

from that in the control period (the mean value of the urinary iron excretion of the
3rd and the 4th day).
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Fig. 2 Comparison of excretion of iron into sweat in the control period (C period; the mean
value of the 3rd and the 4th day), that in the exercise period (E period) and that in the
recovery period (R period; the mean value of the 6th and the 7th day). The shadowed
column shows the value of the 5th day. The values of the control and the recovery period
were not able to detect (zero). Values are mean =SD of the five subjects. * * % :
Significantly different (p<0,001) from that in the control period (C period) and that in
the recovery period (R period). ND : Non Detection
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Tig. 3 Change in excretion of iron into feces (opened column) and feces volume (@®-@). Values
are mean +SD of the five subjects. * % : Significantly different (p<0,01) from that in

the control period (C period ; the mean value of the fecal iron excretion of the 3rd and
the 4th day).
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Fig. 4 Change in the iron absorption. Values are mean +SD of the five subjects. % ¥ # :
Significantly different (p<0,001) from that in the control period (C period). AA :
Significantly different (p<0.01) from that in the recovery period (R period).
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R-3  FHTISBHCHIT B ERPOMERIENZE

Table-3 Change in hematological profiles during experiment at eight o’clock.

C period E period R period
3rd 4th 5th 6th - 7th
RBC (10*/mm) 484+19 484420 483425 485+31 47935
Hb(g/dl) 16,340, 8 15.9+1.8 15.8+1.5 15.84+1,2 15,941, 8
Het (%) 47.6+5. 8 46,945, 2 47.5+5,8 46,545, 1 47,8452
S-Fe (g/dl) 107+16 109425 115432 112428 120442
TIBC (g/dl) 334+48 321453 348-+41 36152 36334

Fe-sat (%) 32.2+10.3  33.84+18.3  32.5+16.4  31.2412.1  33.1£13.5
S-Fr (ng/dl)  90,0-+15.5 87.2+18.5 88.4+23,2  86.3+26,1  89,3+22.2
Mb (ng/dl) 34,8+12.2  36,1+18.5  37.8+t15.9  40.5+25.4  37,5+17.3

C period ; Control period, E period ; Exercise period, R period ; Recovery period RBC; Red
Blood Cell, Hb ; Hemoglobin, Het ; Hematocrit, S-Fe ; Serum Iron, TIBC ; Total Iron Binding
Capacity, Fe-sat ; Iron Saturation, S-Fr; Serum Ferritin, Mb ; Mioglobin

HECESEL W &, QBBREHC %-4 EBR - ROMERMENEL
HDIZBBETCELZRETHEHLZWZ E, @ Table-4 Change in hematological profiles
B eERFE R LUEHELEHICA before and after exercise load.
i aZ D450 BB L SR, Pre Ex. Post Ex.
A7 7w b iEELE A b ORCEEY EE)F RBC (10*/mm) 48535 520+42
BT e L GRE L 72, Z OMEB) AR O Hb (g/dl) 15, 7+1. 4 17,825
I ALK —Hti3 319+ d6kcal, B H P Het (%) 47,2%5,9 51.4+5.3
B 14261240 /5y, Rmodtsuz1e6£14  SFe (ug/d) 103441 112447
/%, Hes® RMR (34, 6+1. 0CTh o 120 1> TIBC (ug/dl) 352138 385+42

, 8 : . ._ S-Fr (ng/dl)  86.7+14,2  94.4%17.5
Bt 7 ,r\‘ N V] T =
it & MHRBEOBIRIC D\ Tid LI L Mb (ng/dl) 37.8+18.9  86.3423.5

*@iﬁmﬁm”ﬁ? ¥ T— 2 DRGRAIT HSP (mOsM)  96.24+10.5  110.5+18.5
ERBRICH B & 0 I HEDD D L. ST gvp (mosM)  72.1%12.6 74,2+ 5.8
50 L BFFEEENRIC OB LR HEP (mOsM)  52.3+17.2  54.2+12.5
REERFMBIZONTOMBEAT >8R, gy - prercise, RBC; Red Blood Cell, Hb ; Hemo-
A TABATLL00 /55 W DS BE 13 SRR R globin, Hct; Hematocrit, S-Fe; Serum Iron,
RBEMED45~50% Th > e L WEL T TIBC ; Total Iron Binding Capacity, S-Fr ; Serum
bo ZHHDEBICHEDSWTHRIOMEENEE  Ferritin, Mb ; Mioglobin, HSP ; Hemolysis Start
PHESET B L58.1~64, 5% V0,max #H%4 > Point, HMP; Hemolysis Maximal Point, HEP;
7 l), SEBIREMAT 1 BMIFEEE TI3 b 545, =  Hemolysis End Point
T VEFH L — 2P HEREL TV B & Wb LT 560~70%V0,max o313 Hi il 2% F [
LR (RTRE) Thoz b EZ LN A, AFROERIRRETOLOOEIIE L XRY B
boo, 1EEKETEELOTH S Z el L —=> 7 DBETL AL N EB) TS
Lz kb, BRES, BRCRESLTWLOTHD EEbNLS,
B. EBhAT MBS BT

CHE8, EEBB L U R CIZ 5 8 Bz 5 2 Mtk i p b2 iz 251k h 7% <,
ERC L 2MBRRED LN ok, AHLOEI NI4T A0 >DL— AR TiE S-Fe 3 A&
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