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BABEEEDENZZHERY M. FRAKN. FRAMNBARER (VO,max) &
BIBZ% (Shvartzeral, 1990; KBS, 1993), EFHPIZXT VO,max WEWMAELTRE
| (HF4%, 1983; Buskirk eral, 1987), W4, REGEHEREKFILERFSEN
BABREROEINEERYE (MhBEL, 1994). Buskirk et al, (1951) & De Meersman
etal. (1985) METIHHMNBEABRERKE R, AZVMRLHHERTHEEHIR,
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1 TRLENHEFRR
Basic values of investigated girls
£l #r 11 H#(N=25) 12 % (N=27) 13 ¥(N=26)
(Index) (11~yr—old) (12-yr—old) (13-yr—old)
% (cm)(Height) 146.54 £7.73 152.46 £ 6.31 156.32+6.07
P (kg)(Weight) 36.606.92 42.5716.71 © 43.55%17.27
MK E(kg)(LBM) 28.60 £ 4.43 33.16+£4.20 34211441
VO,max(L / min) 1.68£0.25 1.8410.25 2.00+0.28
VO,max / &#(ml/ cm.min) 11.45£1.26 12.07£1.53 12.75 1.59
(VO,max / Height)
VO,max / HRmax(ml/ ) -8.11£1.05 8.97+1.40 9.69+1.34
VO,max / 4k E(ml / kg.min) 4580+ 3.64 43.2115.13 45.80 £ 3.36
(VO,max / Weight)
VO,max / LBM(m!/ kg.min) 59.04 £ 3.90 55.826.23 58.41 £ 4.46

2 WHRIRAR R ITHE

201 —RHEIR: BOE. FE. E=EKNMERHTRERE, HEEATENE. U
BWEAREZRN (X) RETIHAR (KEEHF, 1972) HHEAEE (D)
D(11 %)=1.0794-0.00142X
D(12. 13 #)=1.0888—0.00153X
AR BEARIE T 31 /A R (Brozek et al., 1963) K f5H 4 H(F %) B & (A E(LBM)
F% =(4.570 / D—4.142) x 100%
LBM = }k & x{1-F%)

22 A9 MERENRETFEETALZ, AAT—KRE—KU L IESMETERTE
i, BPRERYEAZIN.

2.3 BRBAER: MY Bruce iZ 317 R (Bruce et al., 1963), #AHF4THL (Treadmill)
23, WHLITIMEE (2.7—9.6km / /hi) RIFE (10%—22%), AR ELANBER.
B BREZEZH=/4, BEHMESR, EXZEEZHENRIE,. RAIBBRAE. B
FR T AT TFHRETVERSN, SR BRESI P FHRKET.

{7 Jaeger BEIS AT ESESIT. RANEOEBRFRTIR, AABRAZTHS
K. RESZAAEXBRORLESASTN. ST AN ERRARRESE: B3
SFPEKPERCEMARSR, HERER. FREXASERS. SEo08a30R
BXRBIE—K.

WEAT 2 EE VAR KT A MER, HAHEEEHEST. REFLRENERA
CMs BBk, EshELCLKEY, & 30 FHEROE—K.

BERAFHHYRER (70,)., MEARER (Vo,max). KB B AT N:
1) LEXTF 190K /45, 2) Vo, REMES LF, REFENT 2ml/ kgmin, 3) FF
REgKTF 1.0,

PBAREARELX (L/min) 588, KE. B&E. SsigAORZESH]
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HERSH., RAE, EKERERAOCKEMNBARERMIE, B VO,max/ &
(ml/ cm.min). eozmax / {& H (ml/ kg.min), VOzmax/ LBM(ml/ kg.min). \o’Ozmax /

HRmax (E k¥, oxygen pulse)(ml/ K).

8

BEREEEAZIN, WEFEHEILTSARRGAMC KA, SERARER
AMERBMEANESH. RERAMAEANE 2. AR 2THAFELRERENANSH. &
HREAEADETERNA. X3 IFELAFRARKRERAEAMNLE, 5LERESE
—E, KEWA VOzmax. V’}Ozmax/ oaRk VOzmax/HRmax HEFEXkE4A; 8
VO,max / #xE & ¥0O,max/ LBM 45, & 12 240 $O,max / LBM B A4
GHh, BARFEMADTENRYA.

K2 HEMEARALRASEREIREERNESR
Difference of height, weight, LBM and HRmax between two subgroups
divided by menarche status in 11—13 years—old girls

3 %

12 ¥ (12-yr—old)

13 % (13—yr—~old)

11 % (11-yr—old)

£ 2o
(Index) M1 EMA2  Ei3 ANEH! BEMHE2  EM3 WA WA EM3
(N=19) (N=6) (N=11) (N=15) (N=4) (N=22)

&% (cm) 145.2 150.8 -5.6 150.3 154.4 —4.1 1524 157.0 —4.6
(Height)
#%E (kg) 353 40.9 -5.6 38.8 45.9 -7.1° 39.5 443 —4.3
(Weight)
BMkE 27.7 31.4 -3.7 31.0 35.1 —-4.1" 320 34.6 -2.6
LBM (kg)
BRLXK 206.4 210.3 -39 211.2 202.2 9.0 205.5 206.1 —0.6
HRmax (beats / min)

#: 1. without menarohe group, 2. with menarohe group, 3.difference; * ERHB¥#:

R3 RAGKRRHSERFRERARAREENZR
Difference of maximal oxygen uptake between two §ubgroups
divided by menarche status in 11—13 years—old girls

Lo 11 % (11—-yr—old) 12 % (12—-yr—old) 13 % (13—-yr—old)

(Index) kMM EWE2 £33 kW WM ZM3 0 kg EWm2 EE3
\702max(L/ min) 1.66 1.76 —0.10 1.72 1.96 —0.24" 1.89 2.01 —0.12
VO,max/ 5%
(Vozmax/ Height) 11.4 11.7 —0.30 11.5 12,7 -1.20° 124 12.8 —0.40
(ml/ cm.min
VO,max / 4 &
(\o'Ozmax/ Weight) 46.6 433 3.30 442 42.7 1.50 479 45.4 2.50
(ml/ kg.min) .
Vozmax / LBM 59.9 56.3 3.60 55.9 56.1 —0.20 59.2 58.3 0.90
(ml/ kg.min)
vozmax/HRmax 8.0 8.4 —0.40 8.2 9.7 -1.50"° 5.2 9.8 —0.60
(ml / beat)

i: 1. without menarche group, 2. with menarche group, 3. difference; * ERFTBX¥H
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SDS’s values of height, weight and LBM between two groups divided by menarche status
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SDS'’s valucs of maximal oxygen uptake between two groups divided by menarche status
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- BRI FAERR /D, BN PRAEE (A (Standard deviation score, SDS {H S5
Z{H) HEBASHFHEEREVMASERMASHETNER, R X IR —HIFEEAN
B8, XH SD 4 51% RS ERH K Ig R E.

X—X

SP¥="5p

BAL BB ARATMN SDS ALE 1. B 1 RUREMEA L BEBASEIRN SDS EMWIE
FEXRWA. B2 yFWALERARERSXHARMAMEN SDS K, @l 2 TR
ABEREXE (Vomax) REEHA. HRALOCEHENRABARENMA
(VO,max/ 5. VO,max/HRmax) ¥HRRWABTERMA. SHEEHF—K.
TR, SREEFENAME (Vo,max/ kE. VO,max/LBM) BIFHK, k%
WMARFEXRMA. FOFERE SDS AMILBRERSMERANLREREANRE, H
HEZHGNERA B,

4 it %

HISHHEF (YeGSeral,1981) REFFREAZCENMAENTHER. KREMHL
THRRELE. FEARMEZHA. RAEERANNERSSH. KER—TM, Bl
AT, FERACKRMLHESMBERENLEKR, BREMEBRRTAGEREH,

AXGHHFHANRARERNEREVIHETRAREBLEERE WM. LTt
FHERHALBERGIHFELHAY SDSHKE, BARAREFRARLENSEREARA—H,
MEKREWMAMN VO,max. VO,max/ &% K VO,max/HRmax & FEX¥A, Wi
VO,max / A EM VO,max/ LBM ¥k KMAATFERMA. 1WIK VO,max A3 AR
ARFENHER, XFHZERE Kemper % (1987) ML EBEMBENERR—TN, &
HHHEY, LR VOmax B 23 L/ min ¥ F 2.7L/min, T VO,max/ k& M| i
50ml/ min.kg ¥ ¥ 45m!/ min kg,

MEHEBTFERZERESAHE, REMAN VO,max X EETFERMARTLL
HEN., REVMARGLTRTERMA, FHit, EANERTEEEFEN VO,max &
FATPLRET B KA. |

BT RSP LR ILEN LT RENT, A HAKRERNLEBERAFETF 190
W/ 45, BRRALEMRRCRMAABAR. EFX—~&, FW4AHM VO,max/ HRmax
MZRURE VO,max XML R—H.

REWALT., KE, HAEHETORNE, B, %58, AE. SEEHTEY
VO,max AXEZEF AN 2 R %R —M, BEFL V0,max/ 5%, VO,max/
#E 5 VO,max/ LBM A£RANMERRN AN, XUHSHATNSH. KE, BAE
m%%k¢$ﬁﬁ%.unyﬁﬁw(%ﬂ,Wﬁ%ﬁ%ﬁ&um,ﬁiﬁﬁﬁim
ZERE 153%. 129%, BEEM/MT VO,max £ (6.0%), WALEZEFELUIE
#PA VO, max 2 3, BEMMIHE VO,max/ &8 LM 0 S5HH VO,max E M I
R—EH; MEAESHAENHAZMEATHA VO,max WEME, AW TFRE
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VO,max / #x%E. VO,max/ LBM BN L REMTF VO,max AL RNIEL.

BARERIHRB R R RN, ML BEAYNE L BRERIME XHRR
BRZ R/MEA. FLZK Astrand—Rhyming (1954) VO,max FILE M EMEAER, % 18—
RIMWERBEEAN 112N (BSOAN, 62 AN). ZABRKMESHERENHLE, BREE
BEA, H11. 12, BEMMEBRBRE 25—27 A, BLESHTA LR E VO,max
W, #ARE/), RAGHEEMN., Hit, EXFRASMWHERM L, RITRATIRES
WHLBMITE (Ronaeral, 1979), HEFERARNAH, ATHERFGAREXRMA
FERBAHLE 34 AT 43 A, A SDS{E, fidirfEE 5AXRNLE, HRTA
FAERATHMNIER—#, BUNSERERKMEH. SHERARERENTFRALA
BZR. fE/MEARBEM BRI SDS HAERKNA —EMNFMNHA.

4 N FLEHAREIEREEETST
Percentage of difference between two groups divided by menarche status in 11-years—old girls

- E 3 Ei Bl 2 WA F=37: | BAH(%)
Index Mean without Mecan with Differencce Percentage
menarche menarche
B (cm) (Height) 145.2 150.8 -5.6 3.8
K E (kg) (Weight) 353 40.9 ~5.6 15.3
LBM(kg) 27.7 31.4 =37 129
\°’0,max(L/ min) 1.66 1.76 ~0.10 6.0
& ¥ X Wk
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THE EFFECTS OF SEXUAL DEVELOPMENT ON.
MAXIMAL OXYGEN UPTAKE IN GIRLS

Lin Wansheng' Ji Chengye' Zhang Yuqing2 Yi Chengjie? Xiao Jianwen'
Shao Lixin' Yuan Jie' Zhu Yili? Liang Lei? Guan Mingjie' Zhang Lin'
(1. Institute o fChild and Adolescent Health, Beijng Medical University, Beljing  100083)

(2. Beijng Teachers College o fPhysical Education, Beijing 100088)

Abstract

According to whether expericncing menarche or not, the investigated girls at 11-13 ages
were classified into two groups: group with menarche and group without menarche. Compari-
sons between two groups showed that hcight. weight, lcan body mass (LBM) and absolute
value of VO,max. VO,max / hcight and VO,max / HRmax in girls without menarche were
smaller than that in their peers with menarche, and VO,max / weight and VO,max / LBM were
bigger slightly. The possible reasons of emerging the diffcrences were analysed.

Key words Maximal oxygen uptake, Menarche, Girls



