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Abstract

The purpose of this study was to investigate the effect of judo training on iron absorption.

Heavy training has traditionally been considered a major cause of iron deficiency in athletes.
Six healthy male college judo athletes were studied while participating in a six week training

session, The results were:

1. Nutrient intake was lower than nutrient requirements
(Energy: 2808 to 2917 kcal; Protein: 82 to 88 g; and Iron: 9.0 to 10.1 mg).

2. The time spent training during the sixth week of the session was significantly lower than
the time spent in the first five weeks (96 + 25 vs. 130 + 16 minutes/day, p<{0.05).

3, Fatigue indices were increased by continued training. These indices were, however,
reduced during the sixth week.

4, Iron absorption on the first Tuesday and sixth Saturday was significantly higher than on

non-training days (18.3 £ 8.0 and 18.5 & 7.6 percent vs. 10.5 + 3.3 percent, respectively,
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at p<0.05).

These results suggest that regular heavy judo training inhibits iron absorption; how-
ever, absorption is stimulated by vigorous training followed by a period of reduced training
time and intensity.
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L7 (T 2 L — i, et Table 1 Phﬁlfzall]tchm;ct‘e::tlca; odf sgb]ccts. o
e ”

P4 ARSI L T ubjects Age eig eig udo Carre rade

_— (yr.) (cm) (l'<gJ {yr..) (Dan)
i K. K 19 176. 0 82.0 12 2
7o o M. S 19 168.0  63.5 7 2
WEHHS LU ) g 20 172.0 770 14 2
(7 2aN) BETOM®EY N. U 92-  167.0  70.0 15 3
Th b H H 22 165.0 72.0 11 4
FrilnE (LT RBC . H S. A 25 165, 0 73.0 13 4
Wikik), AmEE BT Mean 21 169.0 7.5 1 3
WBC : giifbis), Mtk S. D 9 3.8 7.7 3 1

B (LUTFHb: P72 b~ o), iffEkEEiE (LUF Het @ BHIEED), ¥k
ERAHT (LT MCV @ HEipfbis), “Fofkmekimn e (BUF MCH @ A8bEE), FHkmekim ¢,
FWEE (LI MCHC © HEbik), #RRMERH (Reti - 7o—44 b 4 b ) —5&), Mmigek (L
T S-Fe: "V 7xFrAo)) »EHEEY), BESEALITFTIBC: vy 72+ 2A2nl) »HiE
H:), FRUFI8kES A8 (LUF UIBC : UIBC—S-Fe), #kfufli#s (LU F%Sat. © S-Fe,/TIBCX 100),
I & Bl (LUF TP @ JEdres™), miF7 =) 5> (LUF FERR : RIA 2 fuffi”), miF s+
vk (BUF Mb : RIA PGE %), i7" F 7 vy (LT Hp: 27w 2 b ) —ik20),
3. BRI

AR OWEIZ B 72 - Tk, Ekenved et al¥@ikicfitvy, #kAMEE (Iron Tolerance
Test: LTFITT) ok » Tkediz, 27w b a— 0% Fig. 21272, #ilEIicEBREi Q22
00LABE#E R 2 S8, B 6 30 TICHEREITHDICRE 2872, REERI0H WO EALEFNIE,
21 AR, 7 DEEHIC20mg k% iR S —8k D C200mlOZR K o AL, &
TR, 2, SRR ZENFIIRM 24T - 72, B AR IRMOMNIHET 4 2 £ T, Bk
0, MOEIRBE 2 MERR &7z, Aok, MTESKIRIE DR (LRSS OWIRO#ENIY, Ekenved
et aloEYFR, y=0.39x—1.33 (y | SR, x: RAZE) k- Tk b - 8GR
, AMED20me TR T LI EICL - TIT- 72,
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Fig. 1 Experimental schedule
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Fig. 2 The protcol of experiment

FLERIT T N THRBERTFRER RS ECFIFREIC TIT» 2, EBRENOREIR
21~24C, MREEIX38~57T%TH » 7z, '
4, FiTa

Py —=r ZEEOFITEI, FLr—=r IR EOT{bEI, Fr—=> ook
mEF Bz Lick->THEHML 2,
5, Pv—=r7N%

Py —=r 7AW, EHEREZAW, Pe—=r 71D, FEESL 2,
D, Miatans

EWENMEIZ, TXCTFE L ERFERETRL 2, NREREEE L —=> 7EBRO BT,
paired t test THEZIT- 72, £ TOMEICEE LA FTAKIMEIL S5 BLLTF & L1

I, #&R
A, 1THYZD OB - WA L¥—4& (Table 2)

v —=r THOBM I AN X —R, N0 H, 8, 52 CHERRRR, FRFn2808+
683kcal, 83+19g, 9.0£2, 0mg, 121+3TmgT, HE TR NX—0tld2734+266kcal TH -7z, b
V—=r THIOE RV —4, o0, 8%, B Y 3 2 CHERER, £ 12917 +793keal,
88+33g, 10.1+4, 5mg, 136+135mg T, HH AN X —i1136931+452kcal Th - 72, MBIz
FERMENEIRDH Lk h -1,

B, £l —=>7ic2nT (Table 3, Fig. 3)

6 EE O b v — =2 ZEFIE125, 4421, 8min/day, HLELHEE BRI 1270. 3114, 8min/day
Thotz, Pr—= 7% 18~ 5 BDEL F L—=2 71129, 7416, Omin/day, HLEUEE
Bi273. 3£11. 9min/day Th -7z, LrL, Fr—=> 78 6Bl BwTlt, FLr—=> 71
[H195, 824, 9min/day, HLIGEHGEERRIS1. 0+16, Tmin/day &, W LB 1A~ 5BICHL A

(p<0.05) IzfiHEE N7z,
C. J%% (Table 4)

Py—=> 7BtA%E 3 BLUBEOARA B L UEMAN LAD F b—= R THOSH, Bk
O3 H BRI O B SSHYE S A o fiR13, 44, B b RF AR miiE R Lz, 7o,
Fv—=>7%5BBDMEKICIE, #4, FHL RFHELRLEY, FeHARIICIEHEE -
7Es
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Table 2 Nutritonal intake and energy expenditure.

Energy intake Protein Intake Iron intake V. C Intake E. Expenditure
(Kcal) (g) (mg) (mg) (kcal)

Pre Training 2808, 44583, 0 83.1%+19.0 9.0+2,0 121,3+36.7 2733.8+265.9
During Training 2917, 2795, 4 87.7+33.2 10.1+4,5 136,1+135.0 3692, 9451, 7

Recommended 3400, 0—3600.0  95,0~110,0 10,0 50.0

Values are the mean+S. D.
E. Expenditure : Energy Expendituure
Recommended : Recommended dietary intake (IV)
D. Mgtk - mrhfbaERes (Table 5)
¥ v—=r 7o mEEks X P RS, WITROBEBICE W T L IERHEEANIC S

*®3 FEPL—ZVTDOAR
Table 3 Judo training record (min/day).

Tachi-Waza Ne-Waza Others Total

Uchi-Komi Ran-Dori Ran-Dori

1st week 20,012, 2 56,0415, 2 19.6+19,0 27.8+12.1 123.5+6.9

2st week 10,0+£4.5 55,0+5.5 25.7414,1 36.6+16.0 127.3+11. 7

3rd week 16, 7+12.5 49,7+6. 4 25.3+8.6 35,845, 4 127.5+6,9

4th weelk 33.3+2.6 49737 31.7+9.8 40,846.8 148, 5+15,7

5th week: 27.5+8.8 44,5+4.6 18.3+16.0 33.4+6.6 12815, 1

Gth week 18.0£7.6 39,016, 7 12, 0+11. 0 26,8+21,2 95, 8424.9
Mean (5 Ws) 21,5120 49,6410, 2 23.7+14,6 34,91+13.9 129, 7+16.0

Mean (6 Ws) 21,0+11.3 47,8410, 8 22.5%+13.9 34,1415, 4 125.4+21.8

mean+S. D, 5 Ws: 5 weeks, 6 Ws: 6 weeks.

achi-Waza, [_1) Ne-Waza
5
21007
B
150 2 80]
i
125 o 607
100- % 407
! = '
75 © 207
3 _
50738 « 0
& S 1 2 3 4 5 6

weeks

M3 68ED L —Z v IREOES
Fig. 3 Changes in training time during 6 weeks (meank$S. D.).
*:p<0,05
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Table 4 Fatigue value changes during Judo training.

Evening Morning
A B C  Toatl A B C  Toatl
Days | (%) (%) (%) (%) _Days (%) (%) (%) (%)

Pre Tr.| 2.9 5.4 4.2 4.2

3 WsMon. [18.7 10.0 59 113 |3 Ws Tue. |11.7 14.1 5.9 10.4

Fri. | 26.7 6.3 2.0 11.8 Sat. | 20,0 11.6 4.2 11.6
4 WsMon. | 16,7 9.4 59 10.4 |[3Ws Tue.|17.1 9.8 5.0 10.4
Fri. | 21.1 14.6 2.9 12.5 Sat. | 14,4 14.6 5.0 11.5
5WsMon. | 14.4 11,5 6.9 10.8 ||3 Ws Tue. | 11,4 11,6 5.9 9.5
Fri.{35.6 25,0 23.5 27.8 Sat. [ 19,0 16,1 7.6 14,0
6 WsMon. [16.2 14.7 10.9 13.4 (|3 Ws Tue. | 20,0 10,7 8.4 12,7
Fri. [18.1 8.8 13.4 13.1 Sat. | 15.2 11.6 9.2 11.9

Pre Tr.: Pre Training, Ws: weeks

A : Physical disease, B : Mental disease, C: Nervous desease.
=724, MCH BL U MCHC 2D MRICIHWHKEETH 57z, Tz, BFgkoiEiE L L THWS

N5 FERR, S-Fe, %Sat. LIEH#IPANO FRAK$EICAEL 72,

U —=> ZBAE LEARRICIE, Fal b v —=> 7RIy, Ehv—=> 7#lic L, %
Sat. (p<0,05), FERR (p<0.01), Tp (p<0.05) L t*¥Mb (p<0.05) »FEFicHmL, Hp

(p<0.05) AHFICMT L7, 8 1AEICIE, FERR (p<0,05) LU Mb (p<0,05) »4
BEichml, WBC (p<0.01), RBC (p<0.05), TIBC (p<0.05) X1 Hp (p<0.01) »4
FICAET L7z, 25 6 38N 1E, MDb (p<0,001) 23 EicimL, Ht (p<0.05), MCV (p<
0.01), Tp (p<0.05), Hp (p<0.05) %%, HEITETFL 2. %B6ELEICIZ, Mb (p<0,05)
HAEFICHML, WBC (p<0.01), RBC (p<0.05), Hp (p<0.01) #%, HZIETL 7.
E. #WJN# (Table 6, Fig. 4, 5)

At 1 BB ) M TS BRI ORI 2 LR B & U k2 b %, Table 6 (7R L 7z, MLk
DY — 7 ERFERMIZ, BREIC L TRE->Twiz, v —=> ZHOSIINE (i 8k
BEig K2 bat) 1310, 5+3. 3% (48.9+9, 3ug/dl) TH ), FERR & DlicFE L ADHY r=—
0.80, p<0.05) »5RBHHNR (Fig. 4).

PU—= 7 B 2 EIUNEE (LTSRN RAZER) 13, FLv—=>78IckL,
25 1 E K EIC 1318, 38, 0% (71, 022, 8reg/dl), % 6 1M TIX18,5+7. 6% (71, 7421, 5ug/dl)
E, HE (p<0.05) ic@fidaRL7z, L L, % 1:810I2138 418.8% (41,9426, 2ug/dl),
56 WA TI39, 945, 9% (47,1416, 8ug/dl) E{KfELERL 72,

N, #%8
A, SAEIERCIREEIZ DWC (Table 2)

R ALY —813, ERHHOZANLX—WEREL D LIKETHY), FEEFHET S 8D
NBEBENDHARADZ FNX —FrEE TH 53400~3600kcal/day'? £ ) L{RMETH 2 =
ED b TR NX RN RATRIE S 117z,

HHELW v —=> 72475 T 2 EERRFD 7 > S 2HERIE, HPo g s 2480
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Table 5 Changes in blood characteristics, hematorogical parameters and iron
absorption following JUDO training.

During JUDO Traininé

1 week % 6 week
! Pre Training Tue. : Sat. : Tue, Sat.
WBC(X1000/u1) | 5.6+18 || 5.3+10 | 83+0.4** | 58+0.7 | 3.0+0.6°
RBC(X1000/,1) | 503,3+28,6 || 499, 6+37.6 | 471, 74:26.2%* | 492.9432.0 | 493. 4429, 0*
Hb(g/dl) | 15.020.7 | 149411 | 14.240.8 | 145409 | 14.7+0.8
Ht (%) | 46.5+2.0 | 46.0£2.8 | 44.24£2,0 | 44.741.9% | 46.7+2.9
MCV (zm3) P92,442,9 92.24+3,5 1 93.7+2.2 90,9+43.5** | 91.9+3.5
MCH (pg) | 29,8+0.8 || 30.0£L1 | 30.0+0.7 ! 29,5+10 | 29.8+1.0
MCHC (%) | 32.340.6 | 324407 | 32,1+0.7 | 32.540.9 | 32.4+0.9
Reticlocyte(%) | 12.6%2.0 [ 1L4%2.6 | 11.942.0 | 12.6+2.9 | 11128
S-Fel(ug/dl) | 79,6+30.6| 91.0+19.5 | 81.9+24.0 ' 63.6+22.7 | 85.4+24.2
%Sat. (%) | 25.248.1 | 30.047.3% | 20.9+10.0 | 21.3+8.4 | 29.2+6.2

TIBC (pg/dl) ! 310,7442.4 || 306, 4:35.6 | 276, 4+20.5* 1303.3+27.2 ! 302, 6£30. 2
UIBC (pg/dl) 1 231,1£31,6 || 215.4440.2 | 194.6+36.5 1237,6£45.6 1212.3+24.7

FERR (ng/dl) 44,9413.4 || 62.4+21.4** ! 75,1+24.6* | 49,7+19.8 | 40,7+16,6
TP (g/dl) b7.040.2 || 7.240.2% 1 6.940.2 | 6.8+0.3" | 6.9+0.4
Hp (ng/dl) 1110,0430.4 || 74.3423.5* | 41.6%19.3°* ! 62.1+3L8% | 56,1:23,3**
Mb (ng/dl) i 32,6459 || 50.1%11,5**: 49,9+13, 3* 50,67, 9%** 1 45 7+0.8*
AMax (pg/dl) | 48.9%9.3 || 7L.0+22,8* | 41.9+26.2 | 47.1%16.8 | 7174215

Absorption(%) | 10.5+3.3 || 18.3+£8.0* | -8.4+88 : 9.9459 i 18.5+7.6*

Values are the mean £+ S. D.

*:p<0.05, **: p<0,01, *** : significanse of difference vs control values.

a: p<0,05, b: p<0.001 significance of difference between Tue.(1) and Tue.(6).

¢: p<0. 05 significance of difference between Sat.(1) and Sat.(6).

WBC : White Blood Cell, RBC : Red Blood Cell, Hb : Hemoglobin, Hct : Hematocrit, MCV : Mean

Corpuscular Volum, MCH : Mean Corpuscular Hemoglobin, MCHC : Mean Corpuscular Hemoglo-

bin Concentration, S-Fe: Serum Iron, %Sat.: Parcentage Saturation of TIBC, TIBC: Total Iron

Binding Capacity, UIBC: Unsaturated Iron Binding Capacity, FERR : Seum Ferritin, TP : Total

Protein, Hp : Hptoglobin, Mb : mioglobin, AMax : dose of iron subsequent maximal values of S-Fe

concentration changes, Absorption : Iron Absorption

TR IC BT 5708, KE 1kg D1, 6g & ENTW2Y, L L, RkED 7 >3 7 EERE
IR 1 kg27201.2g Thote, 72, FL—=> 7 DfEICHEN TP b~ L{ETHEICH D,
7 B OERARATRE S 72,

SRABHGE 1Y, 10,144, 5mg/day TH D, EEREN O EREFAV NV THo72, LrL, &
BTSN EoMmcER L ¢, FERIE—RAD 2HETH I E0HELH N7, APRENTE
TS HHEEE L 7o 8kT8 2 /90, SmgfREEARAAZ N T B Z e b b, SIBIRES RS
e

B CHERER RABTOE S I CHEREE ST 550mg' % KIRIC Ll- 2, B2

2 CIY, ENABONERZED L LPESNTE D, ARPOHEDIT LA EHIESLHKTH
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Table 6 Changes of Serum Iron Concentration follow iron injested.

post 1 hour post 2 hour post 3 hour Max
Alpg/dl) Alug/dl) A(pg/dl) Apg/dl)
Pre Trainig 34.7£16,5 43.3+12.9 44,9412, 8 48,919, 3
1Ws  Tue. 44, 9+16.5 58,9424, 9 71.0+22. 8 71.0+22.8
Sat. 23.6+15.7 35,7422, 9 41,4426, 6 41,9426, 2
6Ws Tue. 28,3+18.5 36,3+15.8 46,9+17.0 47,1416, 8
Sat. 42,4416, 7 61,0£23.9 70,9420, 3 1. 7215

mean+S. D., Ws : weeks, Max : dose of iron subsequent maximal values of serum iron concentra-

tion changes. 15.07
y =0.20x +19.39
r=-0.80, p<0.05
8:125'
k=
=
£ 10.01
/2]
e}
T
=
2 707
§00 7"t = ¢+

20 30 40 50 60 70

Serum Ferritin (ng/dl)
4 MiE7 ) FUIRE LSRRG
Fig. 4 Relationship between serum ferritin concentration and iron
absorption.
BT EDb, S E{RHE S Tw A REEATREE L,

AT DR, KRR L, Tl 0 T IBHCR B SR b7z ) Il 2R L T
B, ToLsERTNE T 5 LHEETH B LBb,

B, Mtk - Mo b DT (Table 5)

HRE D MPEERIC DWW T, RBC, Hb BL U Het RIEH LN Th - 2pf, SHERMERIE
% MCH, MCHC IZIEH TROE* R L, EEREDRHESBD LN, REDVEETHS
S-Fe % FERR”IZ, APRAIC BV CTIEFTRICE V- Lch ), BEESRZHIRBE
oo &7z, J%Sat. (325,20 TH ), PEHRZEITH 5 Z EHMWHES NI, ZOME, mEHK
BREMTHE~NLETOEYD I B, ~ARQNT HHDOREHITRE I NIz,

C. bVv—=>7Dkigh$MIEIC BuT§ 78 (Table 6, Fig. 4)
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%) uondiosqy

ASerum Iron increase (u g/dl)

I.’rc. T.ue. S'at, Tlue. Slat.
(1y (L) (6) (6)
Experimental Day (weeks)
®5 Zi#blL—=r/honBHasE (O0-0) CHRNE (H-0) oxt
Fig. 5 Changes in serum irom maximal increase (open) and iron absorption (closed) during
Judo training (mean=+8. D.). *: p<0, 05 significance of difference vs pre training
values. Pre.: pre training

JErLv—=> 7# ITT Iz & bHEESINERIZ10.5% (48, 9ug/dl) Thotz, F7z, SR
Ty, SRS Er 2 b FERR offlic, A& (p<0.05) % AOHHMATES b, Hrieke
DT L GRDIBINEH T 5 Z & AR S A,

—fElc, Mb SeaRIERAE R & DRI DIE AT 2 72 i SIIERY MY 5 s E T
WA, F 7, IO, BEWRES ZET S22 L0k > TRMIRERZRBL, KA
EEEESELZ EHMESNTWEY—, HilosiEic L 288 HOML, RiftEko turn
over BN & 5 12w, BRI OB & BLEMED  w E LES LT Y, AEFRIC BT 5 Mb
BEXUHpIE, EFv—=> 78I, B —= THICBL AR LELZRL, &
MoOEHEHIREI N, SFHHOBE I HES N, L L, FFRICBWTL, SKIIEEROAE

(p<0.05) Zehghnid, & 1:HANS & UH6RLEOARS LNICHBET, Flo@EEC S -
TEFHIERMS 2 L 0D, SN OREN & OEHEN L BEEEERO L hdh - 72,

B 1EXROGIRNEEL, Fv—=>7"1H (HH) oan—#tnERoREc X 22
7 BIEHTE D, BRI RIET—BE0ME AT OREIC B L Tx, FHHL W55 SN
FEABICHESEL LHELTW 204 TH D, AHFRTHE (p<0.01) IZREIRINERZ IR
LizZ bk, FHHALYOHELIFT /R LU -2, £/, FERR OAH (p<0.05) %3
& S-Fe oodihnhssfen &, i #R K L 72058 Hb 3 & Uhd: 6 0 Mb o007, #EPRHNE
P72 ) F o ARBMATRERE Nz, 207 <) F 2 ABA~OKFIARINDT, $RBIRE I BY
HLTwainEEZLILEY,

85 1A OSIEIL, FELRRD LN -h, Fv—=7THICLUIEES
AL 7z, 72, RBC, Hb, Hct i3{EAlfgm 2L, NSO T 2R S iz, Banister et al.”
13, FEFHWIC TIBC 2T 3852 iz &k » T%Sat. #him&¢, #RE L TSN ZIHT 2
WL T B, RFFRICBWTY, %Sat. DT 328 b ek - 7245, TIBC DA E (p<0,
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05) ZAET AR b, S DB L - TEIBIBEN T 234 1 72 WL AR X L2z,

B OEXMOBPIE, EFrv—=7HickL, bTPiciEi® T L. 72, FERR &
WFZEFv—=>THor~urE TETL, MCV %%Sat. LIETHIICH D, SRS OHETH
I N, AUREOBIINREDIE T AL T3 2 L AR S Nz, & 5 BILES #HE D
fR, HROVIEEIRS & ORMAOEER, MRREENER DA T, 12.7% & MREBRH O 3 %
DfEERL, BRI OB HEEE R L7z (Table 4), 959713838 H 0 IS8 o HISIER
BB ESITWBIZD, BT & - TEHIEEDIE T A7 1 72 T ie: 4 R & Lz,

# 6 B LEOSIBINEI, JFFLv—=7HicL, A (p<0.05) iz @i, S-Feb
L UF%Sat., Hb, Het i3 %R0, RaskERoBE#EIRBRI N, $681E, Pr—=
> T3040 RiME S 4 (125, 4421, 8 vs 73, 3411, 9min/day, p<0.05), EBENTEEEDE W
BLBUHGY O WER] L MAR S 117z (95,8124, 4 vs 51, 016, Tmin/day, p<0,05, Table3, Fig.3).
Ruckman et al.'® {3, #EBhi & SIGEOELE2HE L TBY), 2O v—=r 7AMROR
W', BIBNREGEN—DODRE & LTHEZ b, EEROETIZ & - TR A = 5 2
Slebnrfbhad, £, Fr—=r ZHMOBRIC k- T, Y ORERKRII D EEER % 5
LTEY, ENogiil~olb 2452 2 1z (Table 4),

AROFER, FHE Vv —=> 7 #GENICERT 5 & SIGED A L 5 2 & ARI S
M, BWRIES D BRNEE I R e R L, SRRUNAE 2K T S 2 WHEMEAR E N fe, F 2, —
WED P —=> 7B LU —= TikigHic Py = TAMBEBET A ik o T,
SRIRINHE % [ S 4 5 WTHEME DRI S L7,

V., #R¥E

AiFseid, KHSDIETORED—2EE2 N2 8%WIEEICER L, TERT (B FAYTHE
ME6A) ObL—=27 (6:8M) »7, SRR LIZTHEIDW IR 2475 72,

WRIZLIT @) Th 5,

1, AU, E b v —= 71, b L—= ZHllcAEmS T {, T A NX—IBEUR (2808~2017
kcal), #>,<7'% (83~88g) B L U'kIRHLE (9.0~10. 1mg) %, MEAZDEIFEHREN O ER
Mo Tz,

2. Pv—=27H18~5:8%TlE, B b v—=> 7813129, 5+16, 0min/day, ELEGEE
BEMIZ73. 3411, 9min/day Th - 7245, FL—=> 286 Bic BV, F L —=1 ZE5E595,
8-+24, 9min/day, GLEGHEREEA51. 0416, Tmin/day &, WTFN L 18~ 5BIc L AE (p<
0.05) ICHEARE Lz,
3. BEAEFREIC LS L, br—=rT#RICEVES BB/ ORE N, L L, PLr—
= A, REPBRT S L, I REER RS L,

4, BEMOFREE SN ME N7 F 7o id, Ebv—=> ZHlic L EICAHZICEE (110,
0—41,6~74. 3ng/dl) 2R L 72, 72, i 3 4 7 0 B> Y HICHFICEME (32, 645, 7~50, 6ng/
d) #mRL7
5. SPNGEIE, JEFL—=> 71 (10,5+3.3%) icHl, 518X (18,348.0%), %6358
+0E (18.5£7.6%) &, A# (p<0.05) IcHEfEZRLZZ. LrL, %180 (8 418 8%)
BXUE 6 XM (9.9£5.9%) (3, KEERL:,

Pl bo#hRir b, —BEICERE Ny —=> 7% E/iT 5 & SIRINEEDTTHET 525, FLr—=>
7R L CEMET 5 LT HEL CHRIBINEEET T2 Z LAvRmea e, 42, FLr—=
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