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Oxygen Pulse in Load Carrying
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On 6 healthy adult males aged 20—30 years, oxygen pulse was observed during carrying sand bags weighing
70, 20 and 30 kg on a level treadmill running with speeds of 3, 4 and 5km/hr. The results obtained were
as follows.

1. Oxygen pulse during load carrying on a level treadmill was proportionately increased with an increase
.of work load, average oxygen uptake per minute. Regression equation of oxygen pulse (y: ml/beat) on the
-average oxygen uptake (z: //min) required for each grade of work was expressed as y=3,34 x+5.99, sy.=
=0, 858).

2, Oxygen pulse reached the highest value 2-5 minutes after the start of load carrying, and thereafter it
.decreased gradually to some extend as the load carrying was continued. Rate of decrease in the oxygen pulse
was greater in lighter works.

3. In lighter works requiring less than 2.0 I/min of oxygen uptake, no difference in oxygen pulse could
‘be seen between methods of carrying even when the same amount of load was carried. In heavier works
requiring more than 2,0 I/min of oxygen uptake, oxygen pulse was larger in case of carrying a load by

embrace, in both hands and on head than on back or on shoulder.
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1964)

AN A=A FFH AgFH Wl A2 4G
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Table 1, Physical characteristics of the subjects.

subjects age height weight B.S.A. Wt/0.9(Ht-100)

B ol e gol FAL AT ¢AAS FAE AF
B 1, 2 3, 5 10, 15, 20, =& 30% Fof AAH
95, 3g¢] Bz F4A L 2 3 5, 7. 5 10, 15, 20,
a2z 25% 5 Awssl 4Ad AR ddA %o

ggc & 9 7AA 24¢ A% Al
I. o7 9%

A. FA0) ohE MY
Treadmill 114 £2¢ A< & W Ba<w o
St 2AY FAG wet £289 4w (ml/beat)d] F

2
o) em  Go) Y q AMA 208 3o FTAE F2d AR
1.OOO 30 170 60 1.70 0.95 ZAE 54 %2 treadmill 4% A& d= TAA
2. 000 39 172 65 1.77 0,88 Table 2. Average oxygen pulse (ml/beat) after 20
4.000 20 175 66 1.80 0.98 minute’s load carrying on level treadmill
with 9 different work loads.
5000 24 181 70  1.89  0.96
6. 000 20 171 61 1.71 0.95 W control | 10 kg | 20 kg | 30 kg
. speed n
Mean 25.0 172.8 63.3 1.76  0.95 gkm/he| 15 | L5107 trss | 0. 7 1i55
8.41 9.17 | 10.05 | 13.54
SD  +4.12 +4.23 +4.07 £0.08 -0.03 dkm/br| 15 | 1g'03 | 40.76 | +0.95 | +2.26
skvhe| 25 [ 336 | 206 | 155 | 0w
B4 4 oy .
Treadmill-g 43 =] A 3 km/br, 4 km/br 28]z 5 .
km/hre] $22 HAES 238z AAAE H4F 10
ke, 20 ke, 30 kg FA S 2 FeYE £ 7
FA 9 gL oA wlE U, T Ax Wy o144
F o2 =e i, W ok ¥y 2da T e § ]
2 Jhgdl e e A8t 3 D
AGAZLE AE 0¥ B ASANEE =gag Sw—;%j{i- ggg
23} 3km/hre} 4 km/hr $ 52 30kge) BHE F £o] 512 -
A bed dm enE A% skm/hed) $52 0kg o
9 22 Add oz, ¥ &0 B3, 29z shedq 8 .2
¢tz ¢ T AdE ARRE FA A%soh 170 beat/ 8 W
ming deld AU o A4T + 4k A4 veg 107 RIR
222 ojgfdt Aol AAAE A7HE 0¥ 22 gF :7/.
shgieh / :
Z2AYJEoRE Siem:ens Siregnost FD 90 lung function °
monitor A&l A ZAAM YeAAY FARA R 5

2 £ FAFAA AA2 A= E(%)E FA%%
o o A9 a(ﬁ)% 4 A4 4443 F(oxygen
uptake: ml//min)o = %]—9\1:'_, =3}, lung function moni-
tore] 2ag AAA (cérdioscqpe)d] vebd A4 ¢l
A9 AREE golA oA g T

2R treadmillef 4 £ub #A1¢ F71 Aol oF 109
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Fig. 1. Scatter diagram and regression line of oxygen
pulse on oxygen uptake in 9 different load carry-

ing conditions.
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Skm/hrel 422 A¢ w9 AaHe) FFAL 8.06%
1.07 ml/beat, 4 km/hr8] 28 4= == 8,41+0.23 m//
beat, 5Skm/hro] 1.g 4% # & 8,941, 46 mi/beato] o},

ZHE =3 treadmill 95 A& wlx 3km/hre) 23
£ 2 10kgd] EAE T W HF Aswge] 0.12
+1.44 mi/beatz A A3 APz, 5 km/hre] 2g&x 2
30 kgd] EAE +utd A9 HF Aol 14.08E1.72
mi/beat®2 A 7bA wotow, WA Al uld o
Aao] Frste A4S BAth

7t A 24049 AP H e AT A4
AZx HAAAE 29 1 EAdgd. & -0
Aol £85E 4&A44% F A F Aozt Ao
dE #4% dde] AR g, (r=0.909, »<0.01),
Az F ol F3 A AN PF AL y=38.34
2+5.99 (sv.x== /Vp=0,858)2 EA A}

B. Ztfof| mi2 Aol A[ZEN &

EAE B4 g3 treadmill] & 3 km/hro] 522 2=
HEzTAdAY AxHE 53 vk HzAd 8.77E1.09
ml/beate] 3G ert AAE gadte AFE 2o =
3 30%-o] = 7.504-0.80 ml/beat=.A 1,27 ml/beats] 7t
2% vehlvh 4km/hre) £52 A A2 TAAE o
A 5% wube] #H Al 9.75+0.63 mi/beate] o} 2 tHrt
A 7hadte] By 30%o] & 8.3340.40 ml/beatE A
1.42 ml/beats] Z4E vetyel. 5 km/hre =2 2
F AR2FAAE 3% ute] HxzA < 9,1510.88 ml/beat
o ==3td 2y 30% 7tA A dAY el FAHA

=

K

10 kgd] 418 91 = 3km/hrd 4 km/hre] 23
E2dAE FR4AF 3¢ gt A=A ¢l 9.5241.04 ml/
beatsl 9,68 +-0.84 mi/beate] =ZI}Pz = F 108
A AE A it A¢E B 5km/hrd 284
o AE QA= 3E gte] HzAql 11.1370.74 ml/
beatg velfz =2 ¥ 2~3% B¢ FasE gL B
o7t AL FAH QA

20 kge] EA & £4 % Aol 3km/bre] 2 ExdA
FQAF 5% uto] A<l 9,9840.82 mi/beate] =
2o 308 AR A% £A H43, 4 km/bre] 234
=)A= 3% ute], 5 km/hre] R LA E 5% 1
o] Az A3 10.36--0. 99 ml/beats} 12.3541.34 m!
/beate] = 2ete] AAGAE 108 #A g2 A
£ Holutrl 2 & FANA=, FAd YolAr Fa
2 AgE Rolx deo] go] A% FAHAG.

30 kgd) E45 ¥ @& 3km/hr, 4km/hr F 5

km/hre] H@<xeld o ol HYAD 3~5E ko]
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x 20 kg
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Fig. 2. Changes in oxygen pulse in 9 different con:

ditions of load-carrying on level treadmill walking.
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Fig. 3. Average oxygen pulse (ml/beat) and average oxygen uptake (/min) by methods & in each grade

of load-carrying during 30 minutes’ work.

The dots are connected in regard to increasing load carrying.
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dx A= QA% Fol 2geAa 2 = A% A%
o] 510 wie] HnAd =2dged 2 Fe A7
12.83+4-0. 92 mi/beat, 13.78+2.37 mi/beat, 14.44-+1,94
ml/beats o}, ’

C. 2uthtHol ohE Ao s}

3km/hr, 4 km/hr 2 § km/hre} 28 &= 2 10 kg, 20
kg 9 30 kge) EAE 20~30% S £E dol 2oy
T E4s4F%e SR AEsY A2g gE
AEPAFoR HATY SR(2)FE] EASm A2
(W&#FEo e Axd & EASA 28 33 Fd.,

3km/hre] BYPSEE 10 ket 20 kgd) EAE 4%
o) Axd e AaAH g vt Fostn A9y
Hoell 98 Aol bt Fokch, 30ked) EHE
g Aol ubfe] mek G e Aol A4 H
geovt dadlde R FojE AAE & gdh

4 km/hre} 10 kg9 2P <5 oA 20 kg 30 kgd] £
E g dodx futubge] e Jawle Fe)E
AE F 4ot 30gks] BAE ¥ o] ofsd
Azl Bel A By 2ae wEd Ay F &d
EAY B stgd ¢z kst W o] AsAdA S
qA3 Be 2oy Aads FANA Bobzoh

v. o &

Ax A3 F/min) Jubg(beat/min)E F5x o]
B AglAE A9E AZF F 2 QAT 3 (steady
state)o] =Ete o F A4 FAHARN FEQAAE
A F 2AXNE 9B #E AN Fdxn FYe)
AEEHE B A% F718d, (Brouha et al., 1960,
AFAE, 1970). 22V A2 gL AnFyE G
AR A FA Ax4 (oxygen pulse) #HE A
teHe ddoz e vl whEs A0t 234 FF
5ol A= vdehlle Aoz 87 A% &
& vehdle ARG & F A §F dxde 44
224 FAY 99 Aol A&t Aol ((a—v)O;
difference)s] FFRoR FTAE 4 gornz #q o)
ARA ‘o=’ &ulsl golA "l Bt AP o]
o g Aol AR Aelm =H JirEe #
obd HAolZz Aqlue] Aulelste] ool Fristis
2L 4A 4% F gt 23 FYAES} g A
e ha AN Aole Azfgs FHole AR H
Addl= 7%z Aded B fadd Folsh veht
ALz vRe] Bop A 1AF2E A HE]
g5te] A2 Ao, Auyr griE JAgazde
dee] wtet fhzm, =% Fdd AR A F
7132 3}, (Asmussen, 1965).

AAEE FgFo] g AF LAY L T HAA &
L Fqe AFd Hdd AgARX F 2~5E o
d JzAel 2Tt 2 FRHE AN zaste
g dARY e 53 AYge vlay AL FEE
o) 58 FgelA FAHAL
ol2lqt Az Wasserman®: (19679 A} QA e
setoolE g gAdl W] ZEol AdEsE A4
oAd A AFel AANRAA Auest FAHRA S0t
7] dEoletn e o] A FAgo R vt JAHE
&g a7 9% AAdo)gz Jstx Qe (Br-
ouha and Radford, 1960). 3% KarlssonE (1967)& 3
AZ=7F AT ddle 59 FFHE 52 44
HLoE ztaste] T A4 HdY A&PG FolJt
AAz Jug o] Z2s] AEd Jadol FaF
gx ARtz g, AAES APAA HT 4%
T A AL A=t 32 wFolstn 44
HA Fgo] A% £ dRdx 24 FAY Aoz
A7Ee] Fo 2 B & FFsodol & FAST A3t

A A Fo) 2L 49 & treadmillf A & =@l & ergo-
meterg & W ZotE Autgesh el Akl AR
w, B d4L FPAAAS gEEEA zdgdde
Ael 28 zcl, (Hermansen et al, 1969), o) A& #9
of A¢HE TFo] HEz =3 FAAAA wHA A
BE9 FFof Foj7t AA ABA LR JutEPo] W F
o] 4717 A Eolztz Fo| g,

ARE A vlad Fx AF g & 247
of qete] Tupubilel o3k Al Solrh g ghe]
Aol 2.0!/mind] FTA-HAFE L2 T AR o
A9 FgelA whiEld AL a9 A4
Hoi7t vjma A7) = ozt Ak

V. g

639 4o FAE RALE 9 FRYAY tread-
mill$] & 10 kg, 20 ke 30kge) Zedll FHUF 3km/
hr, 4 km/br 2 5 km/hre] $5.2 94 e =9
A2 (O, uptake/heart beat)e] #H3E FAAFHLA
g e AEE A4

1. treadmillf| o] EAE 9% =le 44w A9
F & A9 289 AEg FFAEAH T v H e
EFAstAes, WG JFFLAE F (e min)d] AT
Az (y: mi/beat)d] FARA WAL y=3.342-15.
99 (55..=0.858) % F A

2, BAE AdE ¥ W A& AgE AFT
A 2~53e] Az m2stger z FTdE =g
Aastgded, = #e3FLS Aol A& F5F dA
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