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Changes of ventilation threshold and lactic acid threshold during load gradually
increased exercising in normal and hypoxic environments
ZHANG Qin, XIAO Guo-giang, XU Xiao-hui
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Abstract: By measuring the changes of such indexes as gas metabolism and blood lactic acid of 10 students major-
ing in physical education during load gradually increased exercising in normal and simulated 1,000m and 1,500m
hypoxic environments, the authors observed the effects of hypoxia on the body’s lactic acid threshold and ventila-
tion threshold, and revealed the following findings: 1) in the three environments, the ventilation thresholds are
(720.04£71.8) s, (631.14£60.1) s and (616.0+40) s respectively; the lactic acid threshold times are (826.67+72.11) s,
(816.00+94.66) s and (744.00+94.66) s; 2) with the decrease of partial oxygen pressure, the ventilation threshold
appeared earlier than the lactic acid threshold, and the absolute value of such indexes as ventilation threshold and
lactic acid threshold decreased, but their percentage changed little; 3) in a normal environment, the coefficient of
correlation between lactic acid threshold and ventilation threshold r>0.65(P<0.05), but in simulated 1,000m and
1,500m hypoxic environments, r<0.60(P>0.05). Conclusions: 1) such indexes as ventilation threshold and lactic
acid threshold as well as their percentage can be used to measure or evaluate sports training effects and to guide
sports training; 2) for training in a place at a higher altitude, the exercise intensity should be appropriately adjusted,
so that the athletes can adapt to the change of environment.
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+7.40) kg, NENT T/ H(14.31 £3.63) %, BMI(21.71 =
1.43) kefem’, A ZIRE LN HESM,
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S S AE R F R B A L e %, 4
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B, BEOIEE R T IEW S, %6 9 min BFfZREA
JEH B PE(P<0.01), Hophit B 22 440 i 5 1 o A5
1 1000 m 554 1500 m AL, #1000 m 7E454
B VE Y925 TR 1 500 m P8, 31 HAESS 2
3. 5. 6. 8 min Zb2E 5 HAG B M (/%0.05), HKIES
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2.2 MABRKERTL

L FLIR(Bla)Z)M 1.50 mmol/L - F . 83|
12 min BLa 34/MZ212, @1 phZ & (& 2)n] DIE 24k
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78 il AL FUER R il A, FUER R i A8 FLER ) i A, FLER )
E 720.0£71.8 826.67+72.11 69.54+3.57 78.91£7.25  51.4+7.8 70.55+13.14 50.65.9 68.99+9.28
BEA

L oéo " 631.1+60.1Y  816.00+94.66 59.20+4.95% 75.86£9.11  48.045.5 72.97412.25 46.0+6.5Y 72.51+14.43
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1)5 EF ki, P<0.05; 2) 5EF LI, P<0.01; 3) 55 1000m rtik, P<0.05; 4) 5 1000 ki, P<0.01
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3.3 IEE5#HI1 000, 1 500 miEEAaRHEzPE

SH 5 AR A SR T R EEXME

1)id <=
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] VE. TR WCO)ME 43 FL I IE 5 b iy
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CAINLEF e R T, IVEESEfE ALF4E, HETKL
BRI 28 w3 T SR I RIE IR R G RTE B, xs
SEF NP AR R W 1 AR . LR
K p (00) FBERTIE"

VT FERRIISE kB2, K p (ORI
PERTSh HIRERE A UEA T OERE , SEGLRRI M, M pH
HFFE, HHEI, p(O) NEERILAS T =5 R
AL LEILRMZ Ty, J7 AL wpalial iz b
SRR RN, MBI VE 5558 < REHEbs
PRTR LA, RIAE VE. 10, UCO)IE
b7y T 1 28 R R T BN R o = A B2/ 3 i

SCE B, VT BEHE . VE, TR CO)MH

Sy IR R AT T, AT REEAE 1 500 m /Y
WEAE R HT PRI IAEE W B R, BTLL VT (9 R[] |
VE. T NCO.)4aXHERET

2)FLIR A

FLER B (LT)FEAREIALE T B AT IS, 8L LT
(RN ] 23512 (826.67 + 72.11) . (816.00 + 94.66) . (744.00
+94.66) s, AL 1 500 m 255 HAA B EE, 0]
RESZAIK p (O HLAASR Fir ol IR AR (AL RE AT OC , TN A
[ & o L EAE AN &, BRI 2 oh ik
F1 9 [ 46 45 T Y o

LT U I Rk, HAL 1500 m 5H{TH
L, 225HA BEE. N MIDIRE > A TR
s, HREAKR, SRR 8H BEE, TTHE
SRR TREA L.

Sl LT DA b s 22k LT i)
B, i LT ShZiii/N, VE 7EFLER BT Sems A THEs
J& R B B8 1000 m VE T 35 B2 R AR AUl
SIEA VE B0, 1 LT H BRI AL 1500 m VE
FEEIER N p (0)FFAKE IS VE 380, {EL[ Ao o e
FRK P AR, RIS LT P ) B AR RT, LT
VE TR LT BB . D)%, VE A 40 AR B R,
ATREHE/R : LT IHEFRAAIXHEAS AR K, FFLATEA R
IR s s, T2 R, SR A bR
KM iz Bl A RE T R
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#, REHzEshE SIER . B 1 000 m AiEL, TR
AN, AEARHPACHAR TR, A=A COL K
A, EARHLHI M ATERE

3)iE B FLIR 9 () AE DG o

TE3FPASE N, VT BHEFREZE] AR T LT B
M, $2R VT HBERT LT, X E LM E2EE A
A" HHEE T . B 1000 m, B 1 500 m iz
MY VT IFE] 2> I3 HT 106.67 ., 184.89. 128.00s, VE
Ay HIEAR 19.14, 24.97, 19.70 L. W RESZIZ B A 4
R, Co. 3m, R FIoE =4 i 2R
Hahn, FikERIREL A Co,, g PHE N, pH
R, 5 p (O)FFAK, pCOy). [HPTHE, MMixeeas
BTG R VE FHss i, HHIEE . VT B EL
PR SR TN, (RS2 ARG B B A 7K

BEE PR, VT 5 LT AR5 IE AR S,
o R AR R L i BRI K S R
Birosh izl iR . AR SRR s, R IAEER
MU, P Z AT SR AR i AR DG, R SC R4
RA TS, BIRTEINEAN, SRR



557 W SRERSE IR ARSI T S r iz skl < B . FLRR IR 92 1k 109
. X%, 2005: 52.

TEIER B R VT 5 LT RAHSEMR s, FHoE R %L
r7E 0.65 UL, 22534 B EM(P<0.05), SHETA
HIRFFE 2 R —3"" HEAERAAL 1000 m, 1500 m
ZESUA N, HAHSCHEREL  ¥97E 0.60 LR
SRS R, r BRI, Caesser SEMFTERM
LT 5 VT FEYIZRHTIGE A R B R =, YIZRET
=0.96, %5 =0.86, PIH¥I/NT 0.01, ZRHEA
JEH BEME", Caiozzo " "R UANEN VT F5F5K
FIWAHY VT 5 LT B, DL VE/ VO NFIBIFRAER VT
5 LT Mot R 505, o0 093, H P{E/NT 0.001,
M HEE MRS, r 4093, P<0.001,

ARUSZIGAS Y VT F LT AHSE R EE WAL, nTRER
AR WA T ZAR A, AT AR5 R LA ] (55
YR AMLIE]BE 2 min) HIFRALFEIRAAS M)A R A, F35k
VT HIWHAAE—E iR, a5 HAb N EA
Koo AP M [ 3 22— , AR ST 1000 m
1 500 m B VT 5 LT AFECHE REGE IR IGE S, 2
T B SZ AN R R RS2 - o (O R AR P AR 5] ) 52 )
RBOS—HE, DTS R 9 59 2[RI A e R ERRAIG . 5%
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RERBIEN, Tt —P I,

AR S AU E p (0)FREE(EH . A48 1 000
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oA s SIRETTREE p (O)RIREARTT T B A
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KA, AR AR AE— & RE Y, B4 54
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19.70 Lo PIHE7EIER IR F R A (P<0.05), 5
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r R, ZRARREN, FORLERTREX VT, LT /Y
M RBA—FE, R rFEIG,
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