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Hee Sun Kim, Hee Ok Hong, Kyoung Ja Kim**, Choon Hie Yu

Dept. of Home Economics Education, Sangmyung Women’ s University
Dept. of Food and Nutrition, Ewha Women's University™

=ABSTRACT=

This study was designed to find out the effects of aerobic exercise on lipid and Ca metabolism
in seven healthy college women, aged 20 to 22 years. Metabolic studies were conducted before’
and after a 10-weeks exercise period, during which subjects participated in the planned aerobic
dance program every day except Sunday. The initial mean time engaged in the exercise was 28
minutes and it was gradually increased up to 45 minutes around the middle point of the exercise
period.

During both of metabolic study periods, the subjects ate experimental diets which supplied about
120g of protein and 600mg of Ca daily and during the rest of the experimental period they ate
their usual diets. The use of alcoholic beverages and drugs were prohibited.

The results were summarized as follows.

1) The effect of exercise on lipid metabolism.

(1) Mean body weight decreased significantly after exercise(p<l0.01) and it did not show a signifi-
cant decline in skinfold thickness and total body fat content.

(2) Serum total cholesterol level decreased significantly after exercise(p<<0.05) and TG level
also tended to be lower than that of pre-exercise period. Exercise did not exert any influence
on the level of serum HDL-cholesterol in this study.

(3) Exercise did not alter total lipid content in feces and apparent lipid absorption rate.

2) The effect of exercise on Ca and P metabolism.
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(1) After exercise, fecal Ca excretion was slightly reduced, however, urinary Ca excretion was
not significantly changed. In the result, a slight increase was shown in body Ca retention after

exercise.

(2) Exercise tended to increase urinary P excretion, but neither P balance nor fecal excretion

was significantly changed after exercise.

(3) Bone mineral content was not affected by exercise.

In summary, aerobic exercise decreased total cholesterol and TG level in serum and tended to
increase body Ca retention. With the results, it can be concluded that the additional physical activities
beyond the normal daily life in college women might prevent some degenerative diseases- such

as atherosclerosis and osteoporosis.

S

o) Soist st UES ALS BAH
Fzo] AHAA A4Y HEE oz ABY
Ao YoIME B st 2 =tk 4
zozopAdA A, Aol HHZT I
A o] 27193 Qe AP, 4gEH ol wd
AWM GFFo] Fol g 22FL FhH
7ta Qe AR, webA vt &8 714 9
A MEY o HUA Ao e HA
Z7bshe FA0 YT, ol2jd U AR T
WA o e ARWHS Folhy] AF 47
Eo] 2 B FASC I3 P 23 Yo,
a2 ZAME 53] A FEHAY EF4 AW
AAYAL D CathAtste] BA o) thete] & A}
So] #4L 7R A7 fth

LeonS% 3 Pollock” & BAA 9] 3 H D 5ol

Hgkg gatel AFE Foled EFAHoIATHL

Bt on, Leon5Y e 50 AALFS #&
A ZAokn B astdoh £33 £52 H 9 F choles-
terol, LDL-cholesterol & FA4A ¢} #a&g A3t
A)7] 1 HDL-cholesterol #2& 3024 &£87]
A A@e dptete WS ARFHA W] B £
gee FAse AT AHE0] ExHY WYL
z3 glureewme dide)] §Fo 23] HDL-cho-
lesterol &&o] H3HUTHE Bix oMY, of
o x JHZ2F9] A AA FFo] T2 A

Yo

off

ato] wislE A gethe AtE BIEE TP,
agg od AFAREL 59 FF/, 573,
SEAL £ AY A A2 Ee 8743
oz el g2 Vel W&l ofF FAF
A8¢ Wg7) olgd e 4 9 ol ¥ B ¢
F7F 98.% HA 2 ot

T LAES FHM 84S gue) Zo] MG
So] AgEY =% Ca widFo] F7IH L, Ca ¥
ol 1ol R(A)Y EF7F UehdE A4S o
2stAEo] s S&UE vl Jomon k5ot o
Bo] ZAdA &3] Yehs 2UTFE @A,
Cas 4ol EE9 JFS HS¥ i &
Fo] HEo] F2991Q Aoz Ruso FrpP
BE Zd7] olFd Yehdes SAGHL 35H73
HE] A 259, estrogenZ Holl whe} 130l ¥ 2% 4
A g, ojgtge FAHYLAL 3T
o zM o= v & kil P, & 5349
AAELUFLZ 19N TSRS A A Y
Ca M8 & JehHA & FF CaFol F7HtAhe
B37}glon 8249 =AAAMNE &5 AH7t
Ueht 249 5714 o] £5F Skt
o2 £=3 ] A ES WY FIATZEH
SEFF A7 & FAA AEFEA A bone den-
sity’} 37} Hdchs BaE Ao

oY 5ol UM FFA el mH
o] Bt AF7HA o] FF BHE ATE
d7] o] %o AIFES WYL E SIYPEA &
A AL &5 Agol FAEle SEMAFLE

L
p =y
(o]
o
A
Ay

to o ofN of



—olelzy) £Fo] icjue) AWAD L CathAlol WAL G-

47 AL g A vy 289 A&
AgFH ol #2443 Wista el B3,
FHAAM BE FTY ¥ F e &5 9%2
At FS P A 4 JeA o] #ete] A7 HuE
R A9 Qe 4Aoldh

JgERg & A7 a4 quAEdA 85
qBE AloldAA dal st e o2y &
& 107 SN, E7I AFSG AL RS
T 53 AWAE & CathArtete] BAE 9
A A% HYch

Hey

D A8dE 2 71

A 32 78 Al 105 5L 87l 29—458-7F
T 6U7te] doj2Y] $F5& A7 B A
3 UAEES B8 5o U YEde
AW AE L CalAt o] Wstes BdFsAt 3

A Aol &S L7IYs AY AlF Mo Z+ o
ARES o] HHE 243 3 719y (24-hr.
recall method) &2 FAMEITh o8 EU2 4%
AR o3 tiAEFS % 4F Aol T
st

AY 717he 19873 59A 747A 11524
R 1FY 54 55 A g3 dAEES
393, 5 ARFE A3, 6, 97 AL 54 3
Uzte] Ao] HF ALE A E AR 3HA
= &5 71T 01EY Ao &S Rl o,
opxgt Ay AFAAe 5 AIIEA AE
AR L3 5L WA E S A8 Fig,
1S Ay Wee 293 Aol

% 713 BE 59 2= ¢ A3te] Table
191 YERY otk 259 ZE= a2 A A H of
Ak

2) 29du¥
A4g g AAHez ABsd 5L &

Preced
Week ing

1
e |

: T

11 12
|
1203 415|6|7 112) 34HG|7

period

Metabolic Exercise
Dietary | study t

assessmenF assess o Dietary

& metabolic | pent 101 assess

study ment

. 3 d
Dietary Dietary MetabahcI study
assess assess

ment ment

Adaptation
K—A

Urine & feces
sampling

TLLTITY
ALY

LT
ALY
ARLTERTRRNNNAY

Blood
sampling

T

Body weight
& skinfold
thickness
measurement

ALTLRRLRRRRRLY

Bone mineral
content
measurement

ATRLARANAL

| AARLLARTRAR LAY

Fig. 1. Experimental design.



— 38

Table 1. Intensity and time of exercise
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Warming-up exercise

Main exercise

Recovery exercise

Periods of Total exercise
exercise(week) Heart rate  Time Heart rate  Time Heart rate  Time time(min : sec)
(beats/min) (min : sec) (beats/min) (min : sec) (beats/min) (min : sec)
1~2 135.6+3.8* 10: 45 163.2+27 8:50 1035+22 9:03 28 . 38
3~6 1313+17 10:45 1691+33 19:27 100.1+21 9:03 39:15
7~10 1294+18 10:45 1738+ 14 25:12 1029+ 30 9:03 45 : 00
* :Mean+ SE
Table 2. Distribution of age, height and weight of subjects
Subject No. Age(years) Height(cm) Weight(kg) Note
1 22 157.1 54.1
2 21 151.8 52.5
3 21 159.6 59.9
4 20 1559 654 Overweight*
5 21 161.7 61.1
6 21 164.2 67.0 Overweight
7 20 158.7 584
Mean+ SE 209+ 03 1584+ 15 59.8+20

* : Overweight refers to body weight in excess of 10 percent above the value computed as(height(cm)-100) X0.92,
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Table 3. Composition of diets

(intake/day)

Diet before Diet during Experimental diets for metabolic study
Composition . . . - -
experiment exercise period Before exercise After exercise
Energy(keal) 24713+ 198.3*  2426.3+ 40.5%% 2395.0 2459.5
Protein(g) 765% 3.0 754+ 4.7 1175 1170
Fat(g) 779+ 243 638+ 7.1 74.7 75.1
Carbohydrate(g) 3558+ 35.6 387.3+ 149 3131 3288
Fiber(g) 6.7+ 21 64+ 06 6.1 6.5
Ca(mg) 939.0+ 96.8 908.5+ 144.2 608.3 657.8
P(mg) 1268.0+ 173.7 1257.0+ 80.0 10784 1048.8
* ! Mean+ SE

N.S. © Not significantly different as compared with the composition of pre-experiment diet at ¢.=0.05 level by student’ s

t-test.
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Table 4. Body weight, skinfold thickness and percent body fat before and after exercise

Subject Body weight(kg) Skinfold thickness(mm) Percent body fat(%)
No. Before After Before  After Before After
1 54.1 539 39 28 26.5 20.2
2 52.5 49.8 37 40 26.1 29.5
3 59.9 57.8 42 27 273 194
4 654 62.2 38 52 244 32.1
5 61.1 60.3 50 45 334 308
6 67.0 60.8 45 32 278 22.7
7 584 56.0 36 23 244 17.3
Mean 59.8 57.3 410 35.3%S 271 24,685

+SE +20 +17 +19 +40 +12 +23

a . Significantly different as compared with pre-exercise value at a=0.01 level by paired t-test.
N.S. : Not significantly different as compared with pre-exercise value at a=0.05 level by paired t-test.

Table 5. Serum lipid levels before and after exercise

Subject Total cholesterol(mg/dD) HDL-cholesterol(mg/dl) Triglyceride(mg/dD
No. Before After Before After Before After
1 251 230 56 48 52 61
2 156 131 61 55 58 51
3 106 112 64 54 61 59
4 183 155 73 63 96 56
5 130 123 52 43 81 76
6 171 168 49 50 119 81
7 167 139 51 71 190 67
Mean 166.3 151.1° 58.0 54 NS 939 65.3VS
+SE +17.3 +15.0 +32 +36 + 184 +37

b : Significantly different as compared with pre-exercise value at 0.=0.05 level by paired t-test.
N.S. : Not significantly different as compared with pre-exercise value at a=0.05 level by paired t-test.
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Table 6. Levels of excretion and apparent digestibility of fat before and after exercise

Subject Excretion(g/day) Apparent digestibility( %)
No. Before After Before After
1 5.66 6.29 924 91.6
2 319 207 95.7 97.2
3 2.30 143 96.9 98.1
4 491 513 934 93.2
5 3.54 3.63 953 95.2
6 2.84 355 96.2 95.3
7 1.27 094 98.3 98.7
Mean 3.38 3.29NS 95.5 956N

+SE +0.56 +0.74 +08 +10

N.S.: Not significantly different as compared with pre-exercise value at a=0.05 level by paired t-test.
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Table 7. Ca balance before and after exercise
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Subject Intake(mg/day) Urinary Ca(mg/day) Fecal Ca{mg/day) Balance(mg/day)

No. Before After Before After Before After Before After

1 176.8 219.2 541.1 4449 -109.6 6.3

2 172.6 242.6 353.1 1350 82.6 280.2

3 608.3 657.8 140.8 98.8 280.0 4156 187.5 1435

4 181.3 1934 366.9 258.7 60.2 205.7

5 170.1 136.1 269.2 200.7 169.0 3210

6 2004 3235 206.0 209.8 202.0 1245

7 49.1 71.6 187.8 910 3714 495.2
Mean 155.9 183.6% 3149 250.8%5 137.6 2234NS

+ SE +19.0 +332 +454 +50.7 +56.1 +60.9

N.S. : Not significantly different as compared with pre-exercise value at a=0.05 level by paired t-test.

Table 8. P balance before and after exercise

Subject Intake(mg/day) Urinary P(mg/day) Fecal P(mg/day) Balance (mg/day
No. Before After Before After Before After Before After
1 6474 664.0 416.2 5449 14.8 -160.0
2 766.1 699.7 3116 1984 0.7 150.8
3 10784 1048.8 6194 404.7 247.8 182.7 211.2 461.5
4 7219 560.1 3305 308.7 26.0 180.1
5 640.7 419.0 258.8 260.5 1789 369.4
6 752.8 7449 258.9 299.3 66.7 4.6
7 3341 442.7 127.7 873 616.6 5189
Mean 640.3 562285 278.8 268885 159.3 217.9%
+SE +55.5 +540 +335 + 544 + 823 + 86.7

N.S. : Not significantly different as compared with pre-exercise value at a=0.05 level by paired t-test.
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Table 9. Bone densitometry before and after exercise

Subject BMC*(gm/cm) BW**(cm) BMC/BW(gm/cm?)
No. Before After Before After Before After
1 0.66 063 111 1.08 0.60 0.59
2 0.68 0.69 1.01 1.02 0.68 0.67
3 0.73 0.69 1.10 113 0.66 0.61
4 0.80 0.80 115 1.15 0.69 0.70
5 0.73 0.73 1.08 1.09 0.67 0.67
6 0.88 0.85 129 1.26 0.68 0.67
7 0.82 081 130 130 0.63 0.63
Mean 0.76 0.74N5 115 1.14%S 0.66 0.65%S

+SE +0.02 +0.02 +0.04 +0.03 +0.01 +0.01

* . BMC=Bone mineral content
** . BW=Bone width

N.S.  Not significantly different as compared with pre-exercise value at 0=0.05 level by paired t-test.

(2 =9} W% p L 3y

NAYAES] $57)7 AES P HHF &
Ao il d T} Py B8 AFe Table 87
24,

PY uF iU FE S5 A sl £55 YR
78.1mg/day°l Z28QLH(p<0.1), tiHZe] p
A FL Wk QAT B $F 02 98t po
AU BfFo) 3t 2rbshe AR B o3
NAFAENANE A P BiFo] 238 A
Stk 2AT WAREY T P HHBL &5
71t BE3to 242} of 1078mg, 1049mg S 24 P9
A o) B Wolgen o] P AHHFo|
E7) QB &5 A% R F(E)Y AL U
BT 2o E $F S e 5% Ca MBS
£Jo 2N Ca HEFL Z7M9)E FFo] Qe
W] Pl glojME 2 5§ WSS a
A7lE Hog deht Euigls ARy

(3) Bone Densitometry
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