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ABSTRACT

Regulation of ventilation was studied by measuring hypoxic and hyper-
capnic ventilatory responses in 52 judo athletes and 43 middle-long distance
runners with 22 non-athletes as a control.

Hypoxic ventilatory response was measured by a progressive hypoxia
method. In the judo athletes and long distance runners, the averaged
values of parameter A (/-min~*~mmHg), an index of hypoxic sensitivity,
were 295 (Light, middle and light heavy weight class), 458 (Heavy weight
class of non-obesity body type), 1155 (Heavy weight class of obesity body
type) and 485 (Long distance runners), respectively. Hypercapnic venti-
latory response was measured by Read’s rebreathing method. In the judo
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athletes, the mean values of the slope S (Z-min~'*mmHg™), an index of

CO, sensitivity, were 1.53 (Light, middle and light heavy weight class),

1.90 (Heavy weight class of non-obesity body type), 1.77 (Heavy weight

class of obesity body type) and 1.48 (non-athletes), respectively.

On the other hand, the mean slope of the distance runners were 1.28
(Middle distance runners), 1.38 (3000m S.C. runners), 1.55 (Long distance
runners) and 2.26 (Walkers), respectively.

In the judo athletes, both hypoxic and hypercapnic ventilatory responses

were significantly related to the body weight. In the obesity group of judo

athletes, marked augmentation of hypoxic sensitivity was particularly noted

in the present investigation.
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Judo
= P Track and field
: i ; eavy weight class
Light, mlfldle and light Long distance run.
heavy weight class
A B
N 35 11 6 17
Height (cm) 172.2+6.3 180.1+3.4 175.4+5.3 169.8£4.2
Weight (kg) 76.3+9.4 105.3+6.7 116.1+9.8 57.5+5.0
Rohrer index 148.7+12.9 180.5+12.8 214.8Xx8.7 117.4£7.1
Age (yrs) 20.0+1.0 19.8+1.3 21.3+1.2 20.5+4.6
Training periods (yrs) 8.4£1.0 8.3%1.1 9.74+0.7 8.2+1.7

Values are M+S8S.D
Lignt, middle and light heavy weight class, 60kg-under 95kg body weight; Heavy weight class, Over 95kg

A<R.L =B, g1 er index (R.I.)=Body weight/(Body height)?x10?

body weignt; 200

. x? CO.MRbFICRT MR
(69
Runners
Non-athletes Walkers
Middle distance 3000mSC Long distance
N 22 14 5 22 2
Height (em) 171.4+4.6 170.3+4.4 171.3%1.5 167.71+4.3 172.31x4.8
Weight (kg) 62.2+7.0 59.7+4.2 58.8+2.7 55.4+4.2 59.5+5.5
Rohrer index 123.6X12.2 120.8+5.6 117.0£5.6 117.3+6.2 116.1*+1.2
Age (yrs) 22.3+2.1 - 20.3+1.2 20.8+0.4 20.7+0.9 20.0+0
Training periods (yrs) | <o 7.3+2.1 9.1+0.7 7.2+1.9 6.5+0.5
¢)
Judo Light, middle and light
Light, middle and light Heavy weight class fiﬁf._‘f;{ :;ﬁghk:;;l; S‘:e?;:tg;
heavy weight class A B Heavy weight class, Over
95kg body weight;

N 28 13 8 A<R.IL 200=B; Rohrer
Height (cm) 173.2+7.1 180.0+£4.7 175.6+4.8 index (R.I.) =Body
Weight (kg) 77.249.8 105.0+7.5 116.3+11.4  Weight/(Body height)?
Body fat (%) 15.4+4.4 27.2+4.7 36.6+:8.9 AL
Rohrer index 147.0+10.2 180.1£13.9 214.2+12.1
Age (yrs) 19.8+1.1 20.3x1.1 20.4+1.1
Training periods (yrs) 8.5+1.0 8.3*+1.5 8.6+1.8

Values ars M+S.D
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X, # 20 ® bag 5 Air 2 AL, 10~154

i, PETO, #% 40~35mmHg I K FTA5ETHE
Rl ZfTH . Fih, HE®SB o PETCO,
X, CO» WIXHI% F T %#i PETCO,+5mm

Hg oFXicHfE L.

CO. #a&s&higid, Read (1967) @ Rebre-
athing ZEZHNTRD . FEiciZ, Rebre-
athing bag (10)) »HLBEHF 2 (7% CO: in
O) ZWAL, 45HEFRETHOE.

7Tk, PETCO, i3, _ Infrared CO; 74 54 %
— (Aika), PETO, 13, EREE® (Sanei) T,
1 EHR& R, BEHEST (3 1) itkb, £
NG L,

& R

(ERRFFIC KT 2 EUEE O EBIIIFETIT,
WA HEAISE L, VE=Vo+A/ (PETO,
—C) itk v, A, Vo, C ki,

A (I»minT'mmHg) O FHE & EHERZER,
Pl EFEEERT-TII485+426TH - /c. ZERF
T3, €hEh295+260 (8 - th - BERR),
458+308 (E&EARA), 1155+938 (EEHEB) T
Hoic.

1A % Normalize ((70/Body weight)®™) L
7o (AN) O FIE S SHFEE L, BLEEE

®3 0 B K W&

TH-7z.

BRFETIIS71£500TH - 7c.

EEEFTR, Theh271£217 (& - - &
EEHK), 333+213 (ERMFA), 770600 (HiE
BB) Thot. I/, ZERFETHE, ALKE
DOHBEIZ r=0.5492 (p<<0.001), AN &K EOD
1R8I r=0.4503 (p<<0.001) TH /.

Vo (I'min™*) 13, BeLEE#BEFTII12.9+
7.7 Thot. FBBFTRR, THhZTh16.3+
5.4 (- -@EERR, 13.1£6.5 (EREK
A), 16.8+5.2 (EEfHB) Th- 1.

C (mmHg) X, B2 L REERERTF TI327.427.4
EUBE TR, 2N £ 29.846.3
(8 - - BEERK), 29.3149.7 (EERA),
23.7x12.6 (E&MHEB) TH-1c.

EIREEA 2 RBIC K 2 # RS E O R R
¥, VE=S1 (PETCO,—B) # 5 Slope St & B
R,

St ('min~'-mmHg™) DY HE &L E#EFE
X, WNBBETIZ, 1.48+£0.64TH O, BB
FTR, ThThl.28+0.45 (FhiEEH), 1.38+
0.94 (3000mpisE), 1.55+0.37 (BH#), 2.26
+0.15 (#B) THho-7/c. TEBF TR, £hE

11.53+0.56 (i - o7 - BEREH), 1.90+0.63

(EBMKZA), 1.77£0.50 (ER{EB) TH-7.

AFE % Normalize ((70/Body weight)*™) L
7ofl (SN) T3, WHEEL.66+0.78, P2 bt
FTR, 20 1.441+0.49 (FhEEEE), 1.57%

&

Judo

Light, middle and light

Track and field

Heavy weight class .
y welg Long distance run.

heavy weight class A B
A (Z*min~'*mmHg) 295+ 260 458308 1155+938 4851426
AN (Z-min~t-mmHg) 271+217 333+213 770+600 571+500
VO (Imin™) 16.3+5.4 13.1+6.5 16.8+5.2 12.9+7.7
C (mmHg) 29.8+6.3 29.3+9.7 23.7+12.6 27.4+7.4

Values are M*S.D
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60 70 80 90 100 110 120 130
Body weight (keg)
F1 ZESRFICEUY S O Bz & EEOBER
F®4 CO, 2 & b &
' Runners
Non-athletes Walkers
Middle distance 3000mSC Long distance
Si (omin~!-mmHg™1) 1.48+0.64 1.2840.45 1.38+0.94 1.55%0.37 2.26+0.15
SN (I*min~'*mmHg™1) 1.66+0.78 1.44+0.49 1.57+1.05 1.874+0.93 2.58+0.35
B (mmHg) 40.2+8.5 44.1+7.5 42.7+4.5 42.1+9.2 44.8+0.2
Judo
Light, middle and light Heavy weight class
heavy weight class & B
St (Z-min-'-mmg-1) 1.53+0.56 1.90+0.63 1.77+0.50
Sy (I*min'*mmg™) 1.42+0.51 1.40+0.46 1.20+0.30
B (mmg) 40.9+6.9 41.9x7.7 39.3+10.0

Values are MESD
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1.05 (3000mp%%E), 1.87+0.93 (EHEH), 2.58
+0.35 () Tho7. SOKEBBETE,
zhZh1.42+£0.51 (& - b - BRERH), 1.40
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‘B (mmHg) OWHME & B {2, LR
40.2+8.5, BELSHEETHE, tNTh4d 1t
7.5 (hBE#E), 42.7+4.5 (3000mpEE), 42.1+
9.2 (EEERE), 44.8+0.2 (8) THoK. &
BIKFERERBF TR, ¥ 40.9£6.9 (8-
e BERER), 41.9£7.7 (EEHA), 39.3%
10.0 (EEHB) TH-7%.

AESOBERIC DV TIX, BESEEFETR
r=-0.0178 (n=17, p>0.05), LHEBF T
r=0.2164 (n=33, p>0.05) Th 7.
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Rebuck and Read (1971), Byrne-Quinn et al.
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—7 (m—vviEE200 20 E) &L, AZv—7
(v — L viE$k 200 R &7, Slope
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D, MBEOMICRBEERZE (p>0.05) IR DHHN
ehh-te. FEEFTE, HEKIC XBEERHMN
bMETET, —BIEHELRELLATHS

B
E3 & &

ZAR=YBFOBEBEL LCBREAT RICHT
ZHRISELCOVT, B+ v—= VIS OEED
A, KE, B EORBRERIL, UToRE
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1) Progressive hypoxia #ic & 2 BB ERK
S, BEER#RFECTR, ZE0@E - h &
HEPRFLID OREGMEERLUI. RERFT
X, GEEIEERERZEORICE, ARISIEDH
BAASA bt KR HEINIC & 5 BT O B
BEL, EEICX2EER S pxbnI.

2) Rebreathing #:iC X % SiKEE 7 R IS
i3, BEBERTF TR, HRBRBEE OMCERE
DR DN - 7. FWERERT X REFE ORI
BEENEDON b, T, KREZE CO:
BZH ORI OV TIE, FEEF CREEOM
A BZHRBSED L.
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