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Abstract

Fifty-two women studies to determine the effect of menopause, training,
estron, and estradiol on serum levels of total cholesterol (TC), high-density
lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C),
and trigiyceride (TG). Subjects were assigned to one of two groups: trained
endurance runners (average age =48.5%6.9 years; training history=12.7+5.9
years ; training frequency per week =4.51+1.3 time ; training distance per day
=8.9174.7 km ; training duration ; n = 24) ; control group (average age =49.4+
5.9 years;n = 28). The post menopausal women undergone natural menopause.
None of the subjects smoked, cardiovascular disease, or any from the hormonal
replacement. Analysis of variance (ANOV A)indicated: 1) Significant difference
between the traind group and the control group in measured of percentage of
body fat (%BF: 21.89%; 26.6%), (p<0.001) and the heart rate at ventilation
threshold (HR at VT: 133.6bpm; 116.5bpm) (p<0.001) and Vo, at VT (30.4ml/
kg/min;18.9ml/kg/min) (p<0.001) ; and HDL-C (77.8mg/dl; 67.2mg/dl). 2)
This %BF, HR at VT, Vo, at VT, and HDL-C tendency was identified when age

differences on among the groups were statistically controlled. 3) In a simple

1) HRAFHEESR 2) #RARE  3) GWARFEIFL



292 (928) PR KFHR R HI6EFEIT

correlation analysis, age showed a significant positively associated with TC
(r=0.409), and %BF was positively associated with TC (r =0.5679) and LDL-C (r
=0.610), and BMI was positively associated with LDL-C (0.514), and
significant positive correlation was found between HR at VT and HDL-C
(r=0.514) in trained group. On the other hand, age was positively associated
with TG (r=0.419) in control group, and %BF was negatively associated with
HDL-C (r =-0.378). 4) Analysis of covariance, HDL-C was affected with training
rather than menopause. 5) Estron was significantly and positively correlated
with HDL-C (r = 0.587) in post menopausal traind group.

These data suggested that training prior to menopause had a positive
effect on HDL-C levels. This effect continued with training following
menopause and HDL-C levels were also maintained. This appears to controlled

by hormones such as estrogen.
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Table 1. Characteristics of subjects

Trained Control simple age
F ratio ANOVA covariate

(n=24)  (n=29 (Pr>F)  ANCOVA
age,yr. 485+ 6.9 49.4% 59 1.131 ns ns
height,cm 1559+ 3.8 156.1F= 5.7 0.047 ns ns
mass,kg 508+ 4.7 514% 53 0.400 ns ns
Fat Free mass,kg 396 28 377t 40 4.040 ns ns
Percentage body fat,% 21.8%+ 4.1 266+ 39 16.093 »*T<C **T<C
Body Mass Index 209+t 19 211+ 17 0.021 ns ns
Vo, at VT,ml/min/kg 304+ 64 189* 6.6 39.561 »*T>C »**+T>C
Heart rate at VT,bpm 133.6+9.1 1165+ 94 44.230 **T>C **T>C
Total cholesterol,mg/dl 216.4134.5 226.0147.0 0.681 ns ns
LDL Cholesterol,mg/dl 123.7+£33.6 140.01+49.1 1.890 ns ns
HDL Cholesterolmg/dl 77.8+16.6 67.21t174 5.024 *T>C *T>C
Triglyceride,mg/dl 744+396 938X71.8 1.394 ns ns
Protein,g/dl 74+ 04 76X 04 3.286 ns ns
Estoron,pg/ml 99.7+60.7 89.3+t65.1 0.350 ns ns
Estradiol,pg/ml 39.8+374 32.1%x26.3 0.759 ns ns

Vo, at VT indecates Vo, at ventilation threshold; Heart rate at VT, heart rate at
ventilation threshold; LDL cholesterol, Low-density lipoprotein cholesterol; HDL

cholesterol, High-density lipoprotein

cholesterol; ns, not significant; ANOVA,

analysis of variance and ANCOVA, analysis of covariance. Significant levels *p<0.05,
< 0.001 by t-test. Values are mean=£SD.
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Table 2. Simple correlation cofficients between anthopometric
parameters and lipid profiles among two groups

age height mass %BF FFM BMI HRatVT Vo,atVT

TC  trained  .409* —.368 .198 B79** —179 393 —.093 —.127
control —.008 —.193 —.048 —.035 -—.052 .138 A71 —.215

LDL-C trained .316 —.358 .345 610" —.016 .541* —.263 —.230
control —.052 —.149 —.024 —.034 -—.062 125 —.188 242

HDL-C trained  .126 .060 —.239 005 —297 —.219 S14** 342
control —.222 .004 -—-031 -—-.378* .166 051 .005 072

TG  trained .178 .042 —-101 -—-.080 -—.091 -—-.126 —.232 -—.161
control  419* -—.128 —.037 218 —.162 .088 117 027

TC indicates Total choresterol; LDL-C, Low-density lipoprotein cholesterol; HDL-C,
High-density lipoprotein cholesterol; TG, Triglyceride. Vo, at VT, Vo, at ventilation
threshold; and HR at VT, heart rate at ventilation threshold. Significant levels
*p<0.05, **p<0.01.

£ 2 IFEIEE &£, BB I ULEEA Mo SsER O HBIFRE %
RLTc, BEOMEBI%ZRL -0 LESEOFERE TC, %BF & TC, %BF
& LDL-C, BMI & LDL-C TN ZNIEOMHEMEMNED S, —F, MR
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Table 3. Comparison of menopause status among two groups

Trained control signifficant

(n=13) (n=11) (pr>t)
age at menopause,yr. 488+2.5 50.8+3.6 ns
year past at menopause,yr. 45+3.1 41+28 ns

Table 4. Age covariated characteristics showing significant
association with lipid profiles

characteristics TC LDL-C HDL-C TG
training ns ns p<0.05 ns
menopatse ns ns ns ns
training X menopause ns ns ns ns

TC indicates Total choresterol ; LDL-C, Low-density lipoprotein cholesterol ; HDL-C,
High-density lipoprotein cholesterol; TG, Triglyceride; and ns, not significant.
Significant levels are pr>f (0.05).

Table 5. Correlations between estron and estradiol and
lipid parameters in training group

TC LDL-C HDL-C TG

Estron pre —.126 —.089 —.069 —.087
post 002 —.277 .b87* —.104

Estradiol pre —-.067 —.037 —.185 .138
post —354 353 .138 —.239

TC indicates Total choresterol; LDL-C, Low-density lipoprotein
cholesterol ; HDL-C, High-density lipoprotein cholesterol ; TG,
Triglyceride; and ns, not significant. Significant levels are pr>f. *,
p<0.05

BT, ERE TG IIEOHEBEI%R L, %BF & HDL-C icB OB AR L
fro £1, SHHBAMOIEEL SN 5 HR at VT K UVo, at VT & [fiEIE
BiEEIoOMIcR, EFHRCHEEOMHMBERL~ZDIEHR at VT &
HDL-C ®4 T, #HEI%EEL 0514 (p<0.01) TH » foo MBI TIIFEE L
BRIIZBD SNt TDT ED S, EREITRE LS ESH
DHREXRLAICR L, FHOEEBEMEL T HB%BF & HDL-C
BLXUOHRat VT & Vo2 at VT IKEHED F 4R L 12,
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Fig.1 Scatterplot for simple regression of estron and
high-density lipoprotein cholesterol
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WHR) KUK TIEIE S & OEEH O RETPVP®, CT 24+ » Vic k
LR TR, FElie & SICEIBIFRLE < 120, BE OISR O BEAER
b5 EFTHENTVWS, L L, SEOESEDY%BF O range 45
17.796~25.9%T, AIFEMLEOEFEE (24.1%~29.1%)% kb (&
Mot ED S, SEOBEESRIAMEIEN OER 2 MEd 2 otk s
HHbDLHEEIN B,

AHRO2HEAMOIETH % HR at VT U Vo at VT & %BF &
FEIIcEEREPRD N, EFHcTEWENER L, HR at VT KU
Vo at VT sgWC &3 Vo, max s [ERRICEW S LA HEx N 3, FEG
BRAEZRBOARIROEZR DV TRF Lt hE TORETIE, B
R D Vo, max BEFEEIC I ZDRWE LTV B HIF—KL T
Uy PRIV - AT K DEEFIEIC & 2 DA ORER» S b EHD
BB RE NI, 2F D, TOoDT EiE, THMABSEAMEEETZ
V== 7, FRICX 325 ABENOEBTA2NH T 2ERD 1 »T
HBHLETRBTEEEZ LN S,

—7, ERIRESEME AR EEEC LM E RSO N E I H
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MECRBIEHT A2EERL VX7 77279 —D—>&&h, HDL-C 5
W&, LDRIEOGRELABDLDIEZDICHERE SN TL BI04
R IC L 2 O IBERBICRIEST b L —= v ORI BT 3
EHTR, PAROARICRDLST, EE & HDL-C & ORI I3AE OB
DH 5 EDEMENTV S, SEIOFRL 5 b HDL-C ~OFHHHIE
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TENETNHEOEMEERL 12, XBE TR, F#he TG ITEOHRM%
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