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— = T ERICE 2 BB OWTONT 2 B TERL 72, BREBIORL 5EF%
5z L2BhE, @Oy —=2 713 F— 2B ERT L —=2 72 LT 7
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Table 1 Physical Characteristics of subjects

Age Height  Weight HRmax HRrest %Fat

(v) (cm) (kg) (beats/m.) ‘(beats/m.) (%)

sub. 1 20 157 41.5 200 45 11.4
sub. 2 18 162 45.0 204 48 13.8
sub. 3 18 164 46.6 210 42 14.2
sub. 4 18 164 47.0 202 54 14.4
sub. 5 18 164 45.3 202 60 14.2
sub. 6 19 160 42.6 201 48 13.5
sub. 7 20 163 51.7 200 54 20.2
sub. 8 17 158 45.0 203 61 16.9
sub. 9 19 164 50.7 201 54 20.4
sub. 10 19 158 45.7 201 60 18.2
Total (M) 18.6 161.4 46.1 202.4 52.6 15.7
S.D. 0.97 2.88 3.17 3.0 6.65 3.0

FOM == 7707 T LEEBET 59 2T, E#C % 5 AMRE D BE M UK B R
DI ZRET LEELERI LB LD TH 5,

T oM, ZHEERE L TRFORIENHR (LI %Fat SF9), BRI &K% MRk =&
ZODOWTLRERED SRRV E L THER L2, 272, v —=2 79 5% 5 IR 4
BELLETLIERT, M —=2THIHBDORBGTDOGITLSHFERD L L TREL 72,

2. EBRF &

1) % B #

BERE L, FREDITED 5200% (18.64+0.97i%) OB LEROEE#SE*HMIZ L —=
L TWBAETFORFIRTH b, BEBEEORE LB, M.0E2 L 8EMEVI A
HPHORBROFF L LR BRI O RL 2 EEZMHRIC L 72,

B O FAKIYREIEIC DV TiE, Table 1ICRT B0 TH 5,

2) A 3%

SRDEBRICEHA LA > —"V - bL—=7%, a—F, I FALRSwY 7D
BHEA > F—/N)L s P —=2 T ThHb, P —= TDEEIZONTIE, #HBERL D
Frv—=>r 7o HR 2 6#xE L 72, HR I, Vine #to.0408GH (# €Y —= v 7VMH
-016) ZH W T10MERTINER L 72, I8k L 72 HR 12, FEr SHMET I HALK—F D
e oda% (LUF HRmax & #R§) D& ER@EZMKL T, br—=> 7t HR D
M2 &5 %HRmax % #E'D L 72, ¥, %Fat, B &R 0ERKks=RIZ, KRIEF (BODY
-FAT ANALYZER TBF-101/TANITA)IC L DBE L 724 SH &k & L7z (Table 1),
/2, PL—= 7HIEDRES DG (MIN AUTIONANALYZER MA-4210/ 5 #5855
—BE) ATV, b L — =2 THEEDE 2 B IR N DB FRICFARSE RN L7,
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Table 2 The mean of heart rate (beats/min.)

during SIT-1

sub. 9 sub. 7

Ist 168.0+8.49 162.0£0.00
int. 165.6*5.37 157.2+3.79
2nd 174.6+0.00 165.0+t4.24
int. 168.0£0.00 156.0+6.93
3rd 177.014.24 165.0£4.24
int. 169.2+5.02 156.0+4.24
4th 177.0£4.24 162.0£8.49
int. 168.0£4.90 154.8+5.02
5th 177.0+4.24 168.0£0.00
int. 171.0£3.46 157.5+£5.74
6th 177.0x4.24 168.0+0.00
int. 170.4+5.37 162.0+4.90
7th 177.0£4.24 171.0+4.24
int. 171.0x3.46 157.2+10.73
8th 177.0+4.24 171.0+4.24
int. 172.5+5.74 163.2+5.02
9th 174.0+8.49 174.0£0.00
int. 174.0£4.65 159.0+6.00
10th 177.0+£4.24 171.0+4.24
int. 174.0+3.79 160.9+£7.01
11th 180.0£0.00 168.0+8.4
int. 174.0+4.90 164.4+5.37
12th 180.040.00 174.0£0.00
int. 175.5£3.00 164.0+12.49
13th 180.0£0.00 174.0+8.49
int. 177.2+£3.09 163.0+8.83
14th 180.0£0.00 174.0+0.00
int. 176.0£4.90 166.0£4.90
15th 183.0t4.24 168.0£8.49
int. 174.0+4.90 158.0£3.46
16th 180.0£0.00 174.0£0.00
int. 178.04+4.24 163.21£5.02
17th 180.0x0.00 171.0+£4.24
int. 178.0+3.10 163.2+6.20
18th 180.0£0.00 171.0+£12.73
int. 176.4+5.37 170.0x7.27
19th 183.0£4.24 174.0x8.49
int. 175.2+£2.68 166.0+3.46
20th 183.0£4.24 174.0x8.49

175.0+£5.38 163.6+7.78

Total . . .

357
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Table 3 The mean of heart rate (beats/min.)
during SIT-2

sub. 9 sub. 10
1st 144.0£6.00 162.0+0.00
int. 140.0x6.71 151.5+4.24
2nd 160.0+3.64 172.0+3.46
int. 143.1+5.40 159.0+6.14
3rd 160.0+3.46 174.0£6.00
int. 149.3+6.76 159.44+10.31
4th 162.0+0.00 176.0+3.46
int. 151.5+8.93 166.0+7.35
5th 166.0+3.46 182.0+3.46
int. 151.0+8.83 162.8+6.76
6th 165.0+3.46 180.0+8.00
int. 155.1+4.14 162.9+10.06
7th 166.0+3.46 180.0+0.00
int. 158.3+6.36 166.3+6.68
8th 170.0+3.46 178.0+3.46
int. 159.045.02 166.5+6.21
9th 168.0+0.00 178.0+3.46
int. 160.3+6.68 163.7+6.68
10th 168.0+6.00 180.0+0.00
int. 161.1+6.41 162.0+4.90
11th 170.0+3.46 180.0%+6.00
int. 159.4+6.80 167.3+6.71
12th 170.0+6.93 178.0+3.46
int. 164.5+5.98 156.0+8.49
13th 162.0+7.35 182.0+£3.46
int. 161.6+5.99 167.3+5.95
14th 166.2+7.09 178.0+6.93
int. 164.8+6.75 165.0%6.41
15th 174.0%6.00 180.0+6.00
int. 164.6+5.86 168.9+4.14
16th 174.0+0.00 182.0+3.46
int. 166.346.68 166.0+4.90
17th 174.0%0.00 180.0+6.00
int. 167.3+5.01 163.5+8.93
18th 176.0+3.46 178.0+3.46
int. 168.0+4.90 163.5+8.93
19th 178.0+3.46 180.0+6.00
int. 167.3+8.14 169.0+10.33
20th 174.0£6.00 182.0%+9.17

Total 161.0+10.51 167.81+10.06




LA 5 E 2 BT RUBETOA > 5 — L - b L —=2 7 L s 359

3. #& =

1) a—F > F—rr- bLr—=> 7 L0808

AEDEBIZBIT L a— A F— 30 b L—=2 2%, 4004 — F LLITF OB
RYGEE a3 — AT =0 bL—=2 T,
a3 ML b —=2 7%, 100m (K HOBEKEEN DFIT0% D) +100m
Y3y 7 X200l (BIF SIT-1 &#9), 150m (% B OBEREETI D#970% 73 1) + 150m
Y3 v 7 X20l (LUF SIT-2 E89), 400m (& HOBEHAES D#70% D) +200m
Y3y 7+200m (& HOBEEAET DORT0%DEE) +400m 3~ 7' X 6 [a (LLF SIT-3
EMT) DI L —= ZIZOoWTERL 72,

SIT-1i2817% sub. 9 KU sub. 7 @ HR i3, Table 2R3 ¢80 Th 2, ilidh
B, R D BERRE I 0IC L AR E DL ~ LB Th b, WidkEREH SIT- 1 (2
T 72BEfIE, sub. 9 2924470, sub. 7 A6 TH o 72, WiHEREDO P L —=> 7
12517 5 HRmax & HAK.0A8(LUF HRmin & #9) &Pz, sub. 9 186~ 154beats/
min. (89.8~68.0%HRmax), sub. 7 #7180~ 144beats/min. (85.7~61.2%HRmax)
THY, MR L L AKFEREENIEZ R L 72, F2 L —=> Zh i SHED HR I3,
sub. 9 %A%174beats/min. (81.6%HRmax), sub. 7 #'162beats/min. (73.5%HRmax)
Thotzo TLTHL—=> 7 HHiE L KGR HR D313, FHT sub. 9£5.2+2 .4
beats/min., sub. 7 #%8.9+3.3beats/min. T ), AR & EEHLH HR |2 B &M <5
TOMEDH B Z LB H SN,

SIT-21i281F 5% sub. 9 & sub. 10 » HR |3, Table 3(1CR-T+8Y) Th b, ML
(3, KRB IHLED S 2 L DOOBHAEI NN IZFEL SN DETH 5, WiEBE» 4 bl
bL—= 7NCBL 22RERIE, & LICHMTHITH - 72, MR ED L —=> 7 s
‘7 5 HRmax & HRmin O#iPHiZ, sub. 9 #7180~ 132beats/min. (85.7~53.1%HRmax),
sub. 10 #°192~144beatn/min. (93.6~59.6%HRmax) T& "), W#BEN L —=>
THEIIR L 5L 0D, ESIREIAMREREDREZR L2, £ L —=> ZHoRk %4
£ HR 1%, sub. 9 #°168beats/min. (77.6%HRmax), sub. 10 #°168beats/min. (76.6
%HRmax) Th -7z, 2L ThL—=> 7 HHii L KB HR D#iE, FHCsub. 9
%%9.9+3. 1beats/min., sub. 10 #°15.0+3.4beats/min. Td 1), i & MK HR i
WEBREMTETOMEDSH B 2 Lr5EEH 57,

SIT-3 {2313 % HR 4, Table 4ic/RT &8N THB, Tz, —ADO#EE (sub.
9) IL&B 20D ML —=> 7T EERTH S, bL—= 72 BEL 22K, 10
HOML—=27 (LIFSIT-3-1 &8F) #9%94345r, 2mHED Fv—=> 7 (LIFSIT
-3-2 XFT) 2SR TH 72, FL—=1> 27tz 50F 3 HRmax & HRmin O
P(Z, SIT-3-15%186~108beats/min. (89.8~36.7%HRmax), SIT-3-2 #°180~108
beats/min. (85.7~36.7%HRmax) TH D, ik L —=> ZHliz kS 2MH:E =D 51
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Table 4 The mean of heart rate (beats/min.)
during SIT-3

sub. 9-1 sub. 9-2
400m 150.6+18.64 164.7+8.00
int. 158.4+11.38 163.8+4.94
200m 172.0+6.93 174.0+0.00
int. 150.3+11.49 152.4+8.57
total 153.6+14.09 159.3+10.11
400m 168.0+11.62 173.3+6.32
int. 156.0+17.27 165.0+6.52
200m 176.0+3.46 174.0+0.00
int. 153.3+7.11 155.4+8.46
total 158.6+12.72 163.0+10.43
400m 170.3+5.50 174.7+6.32
int. 159.8+10.11 167.4+6.60
200m 180.0+0.00 178.0+3.46
int. 154.4+8.32 155.0+10.49
total 160.4+11.31 162.9+12.38
400m 174.0x10.14 173.3+5.57
int. 160.0+11.23 156.0+13.94
200m 182.0+6.93 174.0+0.00
int. 160.9+8.61 150.5+9.94
total 164.7+11.57 157.5+13.75
400m 176.7+11.27 167.4+7.72
int. 166.0+7.35 150.0+10.58
200m 184.0+3.46 164.0+6.93
int. 161.2+15.8 146.4+6.71
total 166.9+14.83 152.6+11.60
400m 179.3+10.36 168.7%7.00
int. 169.7+11.86 147.4+11.93
200m 184.0+3.46 168.0+0.00
int. 159.4£9.21 132.0+16.86
total 167.2+13.22 145.7+20.96
Total 161.8+13.84 157.0+14.68

Ghrolz, Tt —=v 7O EHEED HR 12, SIT-3 -1 5%156beats/min.  (69.4
%HRmax), SIT-3-2 #»'168beats/min. (77.6% HRmax) TH -7z, ZL T hL—=>
7 B AiRE L AKERED HR o #iE, T SIT-3-15%16.5+5.3beats/min,, SIT-3-2
H¥17.1£7.2beats/min. TH Y, Wi b L —=> ZHITKE EIIZED S h - 72,

2) I FENAALI— N PL—= T E0AK

AT KA Y F—r5ls b L—= 73, 600m (& B DR EET DT0% D% E) +600
m¥ 3 v 7' X 3@ (LUF MIT-1 &#§), 900m (& B OBEHAES HT0% D#EE) +120% »
3 v 77X 7E (LT MIT-2 &%), 54MYa v 7+ 50— 27 v 7 (KHDHEHK
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Table 5 The mean of heart rate (beats/min.)
during MIT-1

sub. 9 sub. 7
1st 166.2+12.58 153.4+11.46
int. 134.7+12.44 134.9+9.96
2nd 166.3+12.65 159.3+15.87
int. 136.1+10.73 130.7£8.76
3rd 164.8+8.25 157.9+12.14
int. 134.8+13.59 121.9+11.74

Total 144.4+18.23 138.0%£17.31

Table 6 The mean of heart rate (beats/min.)
during MIT-2

sub. 3 sub. 4
1st 161.4+8.88 148.2+9.15
int. 129.0+8.73 110.6+15.38
2nd 166.8+9.09 155.1+12.53
int. 136.9+12.53 129.8+19.77
3rd 166.0+6.66 158.7+10.75
int. 140.0+8.98 134.4+18.59
4th 158.0+7.18 160.9+10.58
int. 135.8+8.45 133.2+15.44
5th 169.3+18.12 160.5+11.16
int. 167.0+10.80 138.0+16.32
6th 192.3+10.18 164.9+7.73
int. 171.2+7.60 119.3+29.12
7th 193.1£6.65 122.7+14.76
Total 144.4+18.23 145.0%£22.03

HESINT0% 0 A fE) X 3|l (LIF MIT-3 &857) D 3FHD ML —=> 72OV THEML
726
MIT-1i281F 5% sub. 9 & sub. 10» HR (&, Table 5i2/n§ &80 THB, 21,

600m % & H DFEHHE ] D66~ T6% DIREE TREAT L 724412, 600mD 2 3 X> 7 (#7 6 20 M)
A, SHDML—=2 THAMERIBELLZLNDTH S, MEBRELSED ML —=2
TICELL 72BN, & LICHI2TO I TH - 72 b L — =2 7RIz BT B ili# B HRmax
& HRmin O #&iPHi%, sub. 9 #7180~120beats/min. (85.7~44.9%HRmax), sub. 10%*
192~108beats/min. (93.6~34.0%HRmax) T&h 0, WiERHEHO ML —=> 7S
BETOMEES L Z LD LNT, T2 b —= 7HDREZHED HR I3, sub. 9
#%126beats/min.  (49.0%HRmax), sub. 104%126beats/min. (46.8%HRmax) Th -
72o ZLTChLr—= 7ML IRERED HR MFL, F¥)Tsub. 9%30.4+1.2beats/
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Table 7 The mean of heart rate (beats/min.)
during MIT-3

sub. 7 sub. 5
jog 150.5+8.02 122.8+19.90
1st 182.3+6.13 155.1+11.04
jog 169.4+5.70 118.4%9.70
2nd 181.8+6.13 152.9+14.27
jog 168.4+6.29 115.2+8.24
3rd 177.0+11.61 152.7+11.36

Total 171.1+13.56 137.0+21.71

Table 8 The mean of heart rate (beats/min.)
during LIT-1

sub. 1 sub. 2
jog 126.0+5.32 114.0+10.28
1st 151.2+6.33 153.0+6.18
jog 126.6+5.40 134.4+8.36
2nd 151.6+4.54 159.6£3.99
jog 125.6+5.44 128.5+6.52
3rd 151.4%4.99 159.3%5.08
jog 126.0+£6.87 132.2+8.25
4th 155.4+5.26 163.3+£5.91

Total 143.7£13.61 148.6+17.13

min., sub. 10/%26.9+6.4beats/min. T& Y, HAfikE & BE O HR (23 #EBRER TF
TOEI D B Z L BOH LN,

MIT-2 28175 sub. 2 & sub. 4 HR i&, Table 6 i2/R"FT &BH TH3, Ziid,
900m % & H DL EL S1 D164 ~90% D E THEATL 721412, 120 B 0BIKE % 4, 7
EDM—=>78M2#VRL72LDTH S, MEBREV»SRD L —=> TIZEL 7
Refdll, & LICHBTETH B, P L —=r 7Ric BT 3MiHEEFHOHRmax & HRmin
D#FIPAIL, sub. 3 £210~120beats/min. (100.0~46.4%HRmax), sub. 4 174~ 78beats/
min. (81.1~16.2%HRmax) TH ", M#EBREMICHLOME?H 5 Z L HE8H Lz,
Fhohv—=>7hnHE%ZEE?D HR X, sub. 3 #%168beats/min. (75.0%HRmax),
sub. 4 »%168beats/min. (77.0%HRmax) TH -7z, £ L T+ L —=> 7Bk & IKEEF
7 HR DX, F¥)T sub. 35%25.01+9.2beats/min, sub. 4 %%28.4+11.0beats/min
ThY, Afiky & BEHO HR ICIEBRER TETOMELH 2 Z 258580 6L 172,

MIT-3iz2817 % sub. 5 & sub. 7 HR (¥, Table 7i2/RTE8B) THb, Z i,
S5 EWS N &Y a X 7 Lzkic, &EDOBHALT D65~87% D AR T 5 4]
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Table 9 The mean of heart rate (beats/min.)
during LIT-2

sub. 6 sub. 8
1st 142.0£16.96 157.5+22.55
int. 92.4416.06 104.0£12.75
2nd 142.5+14.3 156.3%20.42
int. 89.2+21.06 103.3+15.55
3rd 145.1+16.42 153.0+19.46

Total 124.4+30.35 137.7%+31.05

AT 5 &y, 100HEZ 1y MZ3HDEYRL 2§ HERMA > 7 — L ThHhb, b
L—=> 7diz BT 5 li#iEE % HRmax & HRmin O &P, sub. 7 5192~ 126beats/
min. (93.9~49.0%HRmax), sua. 5 #°168~90beats/min. (76.1~21.1%HRmax) T
HY, MEBREMICAHLYOMEY?H L Z Lo LNz, 2L —=> THDREHE
@ HR 13, sub. 7 #%186beats/min. (89.8% HRmax), sub. 5 #*156beats/min. (67.6%
HRmax) Th-72, ZLTF L —=> 7 A% LIKERKED HR O3, FHT sub. 7
#%15.8 9. 1beats/min., sub. 5#%35.7+2.3beats/min. TH V), AfikF & [ELO HR
IS HBR A H THS OMLEDN S 5 Z EHREH L7z,

3) vy A4 g—rL s bL—=2 7 ELK

Glloas 74y F—rr bL—= 7%, 545MY s v 7+ 10— 2T v 7 (&
HOBHEE I DT0% 0 fFi58EE) X 4 [ (LIF LIT- 1 & #59), EDRECTDIRE Pz
MAAbE o — FD4 1Ikm(ZADFEREETIDT0%DEE) X 31, PL—=> 7K
BUF 1557 R (LUF LIT- 2 E#:9), 6000m e 3 v 7 (& H OBEBAES DT0% D HAFIEE) + <
600m (% HDBEHELTI DT0% DHE) +120M 2 3 » 77> X 3 6] (LIF LIT-3 & #9)
DI L —=> ZIZOWTERML 72,

LIT-1i28i}% sub. 1 & sub. 2 HR i3, Table 8IZ/RT & B TH 5, mighikE
13, IREENICIZ R 2 L ODBEHAETWIZIZIZIIFREED L XNVLDETH DL, T, 5
SGHEWS KN EY a X L 72KIC, &HDOBERE D67~ T4% D B A& T104 A&
T¥5&v), 167H%E 1y MZTARID#EY)EL 2§ 5K > F— L THB, bL
—= 7z BT s m#iEHE D HRmax & HRmin O #ip i3, sub. 1 #°168 ~120beats/min.

(79.4~48 . 4%HRmax), sub. 2 #174~72beats/min. (80.8~15.4%HRmax) T& 1,
W EE OERZICHLOMEY S 5 Z L hrBO LNz, b v —=2 THhORLHE
Eo HR 1%, sub. 1#%150beats/min. (67.7%HRmax), sub. 2 #¥162beats/min. (73.1
%HRmax) Th-72, 2L THL—=> 7 sk LIKEKRE HR DL, F¥#Tsub. 1
7%25.9+1.6beats/min,, sub. 2 #29.0+6.3beats/min. TH ), Mi#EEH L L L —=>
7O FRFREEIZ DV TR ERREE L D%l 5 7z,
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Table 10 The mean of heart rate (beats/min.)

during LIT-3
sub. 9 sub. 10
6000m 171.8%£11.51 175.2+6.12
int. 135.5*+12.74 136.3+%11.62
1st 169.6+9.48 175.3%£7.13
int. 153.94+7.33 152.8£9.31
2nd 179.6+7.24 177.2+11.08
int. 157.5+7.73 157.2+6.49
3rd 181.4+4.35 175.0x£16.15
Total 164.5+18.2 166.4+17.38

LIT-2ic8Bi7 % sub. 6 & sub. 8 HR (%, Table 9ic/RT &0 THB, Z i,
EDREOT IR E P2 A LEZ4 kM D I—R LB L —=2 7 ThHbB, L
—=r7HME L —=2 7HDIKEIL, I5TEOESKREE L, Pr—=2 7 HicE
T 5 Wli#ER#H > HRmax & HRmin O #ipHi%, sub. 6 #7174~60beats/min. (81.8~7.8
%HRmax), sub. 8 #°192~84beats/min. 2.3~16.2%HRmax) T& V), WiERZHEICH
FOMEDD L Z EhRBD LN, T2 b v —=> 7hogEHE D HR I3, sub. 6 55150
beats/min. (66.2%HRmax), sub. 8 #*102beats/min. (28.9%HRmax) Th -7z, #
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Fig. 1 Heart rate during short-interval training of sub 7
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Fig. 2 Heart rate during midle-interval training of sub. 3
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Fig. 3 Heart rate during long-interval training of sub. 1
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The purpose of this study was analysis on the results physical function affected by
the interval training infered from heart rate. The subjects in this study were long
distance runner of 10 female of 17 to 20. The influence of physical function was
analysis by the results of heart rate during interval training of short, midle and long.

The following results were obtained:

1) The mean of work load during short-interval training indcated the numerical value
between 75% and 80% of HRmax of the subjects.

2) The mean of work load during midle-interval training indcated the numerical
value between 70% and 75% of HRmax of the subjects.

3) The mean of work load during long-interval training indcated the numerical value
between 70% and 80% of HRmax of the subjects.

4) Therefore, the most inportant thing on the interval training for long distance
runner of biginner should be considered of % HRmax per running speed of each
runner by the work lord during interval training of short, midle and long.



