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VIII. Interrelation existing among the Blood Lactic Acid, the

Oxygen Pulse and the Shape of Pulse Rate Curve at the

Early Stage of Test-work measured an Hour after the End

of Preceding-work
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EELIIVE ETIC, ILZES JUFE2 AT, M3l
8 - AE 1kg 2 b D Oxygen pulse /55 FIT—FED
AREAS BB HAD IRE RO RIT T BTN RDE
ITOWNWT, ZhZNGIZIT, FiokZo2REBHCHE L
72 OREOE), ZOREE, <hb OREEIX 1 RN
TR T UIZH R BTHH) OBEICI-T, »EhKRE
SEBIND LARC, AERICET 2FRBEORE, &
QITHEYIE & DEBENE L, KEDMES - RAEDHK
TEL S TS EOEICH L1285 25 E LTKE
REHER Lo TOBLEMDP-TI. TDL D I
e - 4E 1kg 4 b D Oxygen pulse « HERHRAHA
DR DI &40 5 Z0DIEHDAET BEICHNS
N33 s0EThE, RRCAI-Tzhd 3REEOR
i, »ah OEEVEE LT ERS s, K
BT b ORIEE R AV THRED RESO URHED
B 2172 HB/ET, HWEBEOEHZODE s ZHNASY
X, REBOAEMEICHT A2EE (BRI ITEEDE)
B & AREDICONWTHETT 2 BEND . AERIE
ABD2 ERWEIPDHENTHRE-128DTHA.

I. &4 &

HARE 45~60kg DAFEZHLEZTH (55 No. 1 &
No. 3 3WF) 2RAWT, BIHE E UTHRED 20%DLF
ABIEHIT, 300R1% & F603 97K Treadmill (435

42.37m) ERKFHEZIE T, TABIRT S, BIHK
KTHIZTRTOEREZIZTUT, Treadmill EiTisiy

)

TiT- 2% S TIEITERIT | BBOKER 5427108,
EHIL—EDREHE (TABHERIHEED 15%Tdh 3
PH, TRNTOFEEFHFREEL) 2H LT, HERAD
HIDIRBEAR DT DN TN, IREBEORIE LR
Bel2d 2 HHEICX - 1205, B RERRER - KR TH
0 EB L0 BE BRAERIO 1 81L& D 1 o%E
TO245E2HAT SHEBEICHEL, BIHRETER
- BERYREER 208 - 42H - 6 2 HDfEIX Treadmill
DAL v F 2405 & @ARFIC, OEEI5 28 5 T E
T ARMEZED, 1 SBECHEL.. COHE, OF
BISRHA B ICET 5 ML EE) k158 s o
T8O T CoTTON ®, LE BLANC ™, RE ® 5D
S5 &5, DT UTHITOBEIHRIEDIR 4
BERUTHS EAHEUD B, KO DoucLAs
bag HEIT X H RIHERBIAERT - K THR IO DH B LU
R BT 3 RfT /20, FLERREE A RS SHER IR X
h# Sce ML, RIS RERER - KRTER - #7830
SEBICTREMREIK, VWIhdRERAES LOFER
RS 5 L EBIC T2, RO O BB X
b, MAAAEOERIS Hydroquinone HiT & - 72, ERER
B 195745 878X Y 6 ASBETT, ZOMOKR
T 16~22°C 35 19°C ThH 1.
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6053, 7 A8 ISR : 23,0000~32,000kgm) %L, [
UHRBRICONT, &IUFEE b 3 HEABRZRELUTE 186
REREITS - 1o, BHREARID REEZELFETON
TOEIDFHTH S5 DU, BIHRHET Bk - 303 % -
6038t L ORI RBIAFIEAD IREBHIROMT 2 H 5

TR0 (25 —a) 2 2@OBMoNT, 2T
N3 EOREMOTHT —ERFT U 1 2O L5 T
HY, MEHEE - REHOBILOMIS ka1 &
LI TRIRTEE 1) (D) (B) 0X5ThA,

B1RORT IO, KRERHIT 5 UED MASLER

Bi¥ 3.2~3.6mg % ThhH, EESL O PEliciLET
BIE 4.7~7.1mg % & B EDIs K, 4D ©
DIBERTE R FINTHEIZE 24.2+5.84mg % & 13 K3EDS
»HY, FEEO DHEITHIT S 5~20mg %, FHEITHSITS
9~12mg %EERTELBHENL I THS., ThbHD
AIEEDOZEIIERTHEDE N & HERFKEOBEDES X
EkDZEICESL D EBONEH, MAFEEEH 0°
~20°C HIzH TR KBED BEICI Y RETHH T X
HART 5 @ $BELTVADT, EE S HRIE (FBEK
1822.4°C) BIU4HE (FHKIER19.0°C) OREEBTH

Table 1 Changes of blood lactic acid, pulse rate, oxygen pulse and shape of pulse
curve in test-work
Resting value Imazsli(aiergeifter 30 min. after work
Goat Preceding
No. work B. L. A, Pulse | O, pulse | B. L. A. Pulse B. L. A
b
mg % | o | o mg % s | me% | @
30 minutes’ 10.5 178.0 6.5 (180.6)
No. 1 work 3.6 | 80.0 | 0.065 1 9917 | (225
o.
40 minutes’ (ooy | (100 (100) 12.3 186.0 8.9 (247.2)
work GM.7) | (232.5)
%) minutes’ 21.0 178.0 12.9 (403.1)
No. 2 work 3.2 67.2 0.0729 (656.3) (264.9)
o.
40 minutes’ 100y} (100) (100 23.9 166.0 14.7 (459.4)
work ' (746.9) | (247.0)
30 minutes’ 7.8 174.0 3.6 (195.9)
0.
40 minutes’ aon | 100 (100) 11.8 172.0 6.1 179.4)
work | G | @10
30 min. after work 40 min. after work oEfal:clgstSvtv%%ﬁ
Goat 3
No. Pulse Oz pulse B. L. A. Pulse O pulse Pulse curve
b b b
e | 2| o |men| @ | mme | e | o0 | (P35 e)
86.3 0.0537 (83.3) 5.1 aa.7) 77.3 0.0576 (89.3) 3.7
No. 1 (107.9) (96.6)
90.3 0.0485 (75.2) 6.6 (183.3) 85.7 0.0552 (82.5) 8.8
3 112.9 107.1
77.7 0.0629 (86.3) 6.1 (190.6) 72.3 0.0631 (86.6) 5.7
No. 2 (114.6) (107.6)
93.3 0.0549 (75.3) 8.6 (268.8) 85.7 0.0560 (76.8) 6.7
(138.8) (127.5)
80.3 0.0562 (86.5) 2.9 (85.3) 75.0 0.0622 (93.5) 3.3
No. 3 (98.5) (92.0) ‘
82.0 0.0505 a7.7) 4.5 (132.4) 84.3 0.0484 (74.5) 3.7
(109.2) (103.4)
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TEEDZHIKBEDEIC LS D EFHE LS.

MAFFBIHEIT L > TEULHARL, EDEETH
7mg %, BOBEITIEH 30meg %I $E L, FHUTHKR
BIED 2~3 &5 7~8fZicdish. COEBICL A E
i3 HART 5 ® OFERE X L—FHLTWA., ULH»UHA
BEI»EYD-T, FHIR (A) ITWRT X ST, No.2
RABDIZETH U THBIT L 5 EREME iITE LWL D
Thb., T2, BHER UIZEEIKE No. 30X 51T,
HRE T 07 BT 5 &, BuckBEIEE LT
AEEKD D AH, HOWFEITH S KEED 1.5~2.5
FHTE S E D, U EOMEEZATY, HEIRTHO
SETEEFROGEDHIVEFROEELD & HE»
ICEWHBESTR LTS, COBEOHBER, %<
DWRENE->TVB LI, HRITL BEHE L DE
FEiE QBN D EBbh A,

TITIRIBECT H 593, REMEX 65~85 T, IIZEDIEH
ERRUTN DD, HEITL D 2~2. 5 FsEmL, HE
WTHODIZTIE, 1EEAEDEE, b EDKE#ICE
BLTWA, ZBEI1KE (B) THL»ELS I, Mk
HABOHED L 5 S REZEFZEIED Shigo, Fi

(B)

NO.2 —

/ 30 minutiswork 60 menutes’ uwork )
NO.! -

Changes of blood lactic acid and pulse rate

HEAR T EBEDEE % BERO R M T35 - 1238k @ 1T
BB I5DHFROEE LEH~ND L, AIEEIETFEND
ERFRIATUS K&, RBBT BT 5 3053%
#& - 03 HHD WERIT RZENZOIED Y », No. 2,
No. 3 DUIZETIZ0THBDFH 30 FH/ LY i
TENEEDST TS, ChARBICER UicilzED
WIS COBOHFTH UTRERENEL, X {Eh
TWADT, ZDHEXNTHETY Steady state
MERIL UTC EHEEE O NE, L UHRETERDIRE
HOHUFEBITOWTIREES ® 33EHL TS L3I,
WIS DEERFENZIDNDT, RBHEHT 5RH0H
& Bbhad, REBIBENEE: HEVEL,
WELLs 5 @ (ZMrFFEEE & & 1T FFEREOREE U
TChzRN, ABOEEIC, IREEDS 160 Bk (REfE
DI 2.5 8 mAZLEEHS 100me %L BTN LIZEE&D
¥ )% Severe work & UTHFHUL T3, b DA
MPHEATYH, KEBITI % 073 BEORIHEIEILET
Eo TR hEOHEREBDNS.

Oxygen pulse (O, pulse) DHREEIX 0.65~0.75cc
/kg T, DRONDTELILETEHIME OO LIZEALE
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57, FERTIFRITIBEBHRDE
B3#985%, BEHBOBEET%E L
b, BTDBITIEENZFNH0%6
LUB%E, WIN B 5 %EERIE
LTn5., ZOHEKT 0 3%DME
HE kg 4 h D O, pulse DIETHIAIR
EELDRERIEHMUTEICL ST 0B
FEHE & DR E LITBNL S5 Th
5.
AIH IR T #03 E OB 2 5 A1
BT b RERS B OB

B B IREIROBE 2 —a (a:

2
253#, b4 53E, c: 653E) OfE
», BIREEOEAE 3.3~5.7, &H
HEBOEHEX 3.7~8.8 £7s-> T
3. PEROWE 0O DFEY , O
TED KN & FHE DRI E 3B FRYE
Wk HicEbins,

UEoksic, mAIEE - O
pulse - FERY & FHAD IRAGHIR DI
DVTN b D & HESBER2
LTWaA EH5ITEBONEN, chd 3
FITET B H 2 DRIEEZ T A S
L, B1FRTBLTEDLNA LD
i, WEEDEEIC L Y, EoE—LE
BT HHIERPESD E, ZDH
DUPEDREDENC L - T, RAUYH
BEBRUTHREBEHISDEVED
h, BHERERFELTOS DICEY
BOBELD P A->TEH LTS
L O BEME- 12D LTS, Y
OFELECHIIBRIEDY 55 L TR
»BHH5, FEEHTHIE LIt EEE -

0, pulse « Pﬂz'i_a DIED 3 &/

ITZEEL S TELIIZADERNZ
BE{RASTELE LTV s 5 78,
T80 HHE CHEN 51 TTH
3. Z T 3HEDUET N TOLM
EEITONT, HROBEICERIU
WCHIH A T 0B BITH T % P FLE
£ - O, pulse - R HHEHEBEIAD

Wi (255 —a off) o

EER MBI R B UT, —EER
FTAHEE2RDIS>THA, 32DL
1% KETHEBOEWEEEDH 5 DI
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Table 2. Interrelation among three items at 40
min. after work ended

fiems o ier, | Remarks
B. L. A. mg% P. C. + 0.614 * ok
B. L. A. mg% Og P. cc/kg - 0.295
B. L. A. mg9 O, P. 9, — 0.498 *
B.L.A. 9 —P.C + 0.462 *
B.L.A 9% —O0;P. % — 0.267
P. C —— O P. cc/kg - 0.237
P. C. — 03 P. 9% — 0.363

* % Highly significant at 19, level
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Fig. 2. Interrelation among blood lactic acid, shape of

pulse curve and oxygen pulse at 4() min. after

work ended
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BREFAEHIRE BB A1 £ F %D

MAHBEEN (mg%) & L;i —a OEEOETH
b, MASLERIKBIES 100%E UBan%T £

UTH 25 —a Ol & OMIc 5 Yk CHED B

3. 0y pulse ZhPHEREMEITHTA%TEDUI

BE, MAAFEEE (ng%) & DIT 5 %KETHEZ D

Bds. hdOHEBEZERIIIE 2K (A), (B),
©) D&k5TH 3.

3ED S BIAEEEOA/NE b;" —a OEOKN

EDfITE, ERUIZE S IELITEBEDOB M
5LTAEPLEAS L, BRBRPREERTIICKT 3RS
HROE 2 EHTH D E LT, MKHOIBEEEH K
5{FERLUTVWADTIED B FW D,
FIE2RITAT L5, FWHEOHE 217558
&, MAZEEEIEX mg % TED UIZfE%, O: pulse ik
BEICHT 2% TED UIER, FIZRBRSREROH

T\ B RSO L;iﬂ D% 2N FHEN

BLEDNBRIBEITHELITHA.

V. 2 #

AFOEZUEIFHE2 AV, BIHRE UTHEED 20%
DT ABIHEHT 3053 83 L 0 6053 7K Treadmill |
%, KEWRBI 2 TIABIBTIRI., COBE2EDH]
HEE T, | REOKE2EATRITIST 5 MAFLEE
B - A& 1kg %) @D Oxygen pulse - FRETIREAIALD
HIDIRIBHROIACONTHN, REROFRE A1,

(1) BB T 1 BEZOMAPIEE - O: pulse -

HEHBICBY BIRROT (21 - off) &,

W BRI X AEYE L BEOBENSDH 5.

(@ ARCRE Ui 2 b S o0 3IERIi: e
BB, HEOE HERR U0 f A E (me%)
£ DEC —a, mAgmE (me%) & Op pulse (%)
PIOMAR R %) &EC—a Taz.
©) ﬂum?méa‘ig—c —a OEEOMIE, &

BEOBWIEDHBENH 5 L A0 BAB &, HERY
BABAOIREROR 2 FEET 5 D1 MIRAROFLEERE
DB HICERE 22> TV AD TSN EBbNh .
4) FKEBOWEHEHFEDIDOD gL LTINS %
AVsEEa, MhFEEIX mg%TEDUILER, &
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Summary

The blood lactic acid (B.L. A.), the oxygen pulse per 1 kg. B. W. (O, pulse) and the shape
of pulse rate curve (P. R. C.) at the early stage of test-work were studied with four castrated
30 and

adult goats. These three were measured one hour after the end of preceding-work
60 minutes’ walking on the horizontal treadmill with a draft of 20% body weight.

The principal results obtained are as follows:

1. It is considered that the B. L. A, Og pulse and P.R. C. mesured after work can be used
as indices showing the degree of fatigue.

2. The correlation coefficients obtained among these three are significantly high when we
calculate B.L.A. by mg % or 9 of resting value, Oy pulse by 9% of resting value and P.
R. C. by the value of b42—c
min. and 6 min. respectively after the test-work was started).

—a (a, b and ¢ are pulse rates per minute measured at 2 min., 4

3. As the correlation existing between P.R. C. and B.L. A, is the highest, it is suggested that
the shape of pulse rate curve at the early stage of test-work is mostly depend upon the lactic
acid accumulation in blood.

4, When we are to use these value as indices of fatigue, it seems to be suitable that we
express B. L. A. by mg %, Oz pulse by 9% of resting value and P.R. C. at the early stage

of test-work by the value of b;c —a.






