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= Abstract =
Changes of Body Fat Contents, Cardiopulmonary Functions and
Some Blood Constituents by Long-Term Physical Training

Sang Ik Hwang
Department of Physiology, College of Medicine, Seoul National University

In an attempt to observe the long-term training effects, the exercise of rope-skipping was regularly
loaded to nine soldiers for nine weeks. And some physical characteristics, cardiopulmonary functions
some blood constituents were measured before, during and after the load of test exercise, treadmill

running, and were compared with the pre-trained values
) Body weight, body surface area, skinfold thickness and total body fat decreased significantly after

The results obtained were as follows

1
the training.
2) The post-trained values of MVV and FEF,s% increased significantly
) By the training, heart rates decreased very significantly in the resting, exercising and recovery
4) After the training, the systolic blood pressures of the resting and recovery periods decreased

3

periods.

meaningfully, while diastolic blood pressures increased significantly through the recovery stages
5) In spite of the training, the respiration rates never change in both the resting and the recovery

periods.
6) After the training, total cholesterol concentration of the venous blood decreased significantly in the

resting and early recovery phases while the blood levels of glucose and HDL-cholesterol decreased very
slightly.
7) Blood lactate concentration decreased through the recovery periods and the value of the recovery
20 and 60 minutes decreased obviously, in comparison with the pre-trained values
The above results suggest that the 9 week-training of the rope-skipping brings about the decrease of
the body fat contents, the enhancement of cardiopulmonary functions and some changes in the blood
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constituents.
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volume) # % -&3] 4= (respiration rate) 7} oA €
t}(Shephard, 1982). 3 $E& 2Ed L §2 29
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d 7155 dAY HAANE HEFBoe IE
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Eo geMx ¢d3ks wrrh(Fox, 1979).
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1) o8 FZ5 M (skinfold thickness) % Zxjuz

(total fat mass) : # ¥ % % 57 &= Lange skinfold
caliper(Cambridge Sci. Ind. Inc.A)) & & slgidh, &
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Ll g1el AA Wl B2 AAY, AANS D WA se el W
F24 480mE FElA st 54 AAutEg, 387 AFel £xg, & Fol2HE, HDL-2HL2H &, #
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2 FAE At oY e FE F 25 A 977k F97] 522 FAS ARyl A%
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Table 1. Changes of physical characteristics by long-term training
Age Height Weight BSA skinfold thickness (mm) fat  fat LBM LBM
o) tem)  (kg) (M) e arm back  waist abdomen (K8 (%ke)  (kg)  (%wt)
Before training 22.2 170.0 65.8 1.76 12.3  11.8 13.1 16.0 8.4 11.2 17.2 54.6 82.8
(B) 0.6 7.1 5.6 0.15 4.7 4.5 3.7 8.3 3.4 3.1 4.2 8.1 4.2
After training 22.4 1700 64.3* 1.74* 8.6* T7.1** 9.8** 10.8* 6.7 8.8* 13.8** 55.5 B86.2**
(A) 0.6 7.1 7.1 0.12 1.9 2.1 1.8 3.1 2.2 1.3 2.5 7.2 2.4
A/B (%) 97.7  98.9 69.9 60.2 74.8 67.5 79.8 78.6  80.2 101.6 104.1
+ mean+SD(n=9)
- significantly different from the pre-trained value: *p<0.05, **p<0.01 (paired t-test)
» BSA; body surface area, LBM; lean body mass
Table 2. Changes of pulmonary function values by long-term training
FVC MVV  FEV,; FEV,;, FEV,, FEV,, PEFR FEF,. FEFZSW FEF;% FEF9
) (] ) (%) ) (%) (/sec) (/sec) (/sec) (i/sec) (i/sec
Before training 4.11 155.1 2.98 72.4 3.91 95.1 9.42 5.54 8.82 6.36 3.4
(B) 0.57 33.8 0.45 6.4 0.55 3.4 1.25 0.91 1.34 1.26 0.79
After training 4.12  175.6** 3.04 74.0 3.95 9.1 9.91 5.43 9.29* 6.26 3.42
(A) 0.58 30.5 0.36 4.0 0.54 2.8 1.54 0.92 1.37 1.15 0.48
A/B (%) 100.2 113.2 102.0 102.2 101.0 101.1 105.2 98.0 105.3 98.4 99.4

*mean+SD (n=9)

» significantly different from the pre-trained value:*p <0.05,

- FVC; forced vital capacity,
PEFR; peak expiratory flow rate,

MVV; maximal voluntary ventilation,
FEF; forced expiratory flow

**p<0.01 (paired t-test)
FEV; forced expiratory volume,
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O---C  after training
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min
Exercies Recovery

Fig. 1. Effect of long-term physical training on the heart rates in the resting, exercising and recovery
periods. By the training, heart rates decreased very significantly in all the periods. Test exercise
loaded was treadmill running(4 minute duration, 480 meter distance).

Aok, FAREEAL chal del wla) 2o &

ojsAl & eokeh,
2. ®7ISHAHE 2)

TEFEAHZE A 1A H7)%
ols] o] Wi AL FHd 37 % (maximal
voluntary ventilation, MVV) 3} =8 A 37144 25%
(forced expiratory flow, FEF,5%) 2] F7F2] el o},
gdHoz HAgN 5 HF 2057 FUFeS £7)
g 25% 0.47 [/ & Eolvt F23 Ae]l & X},

A% 7bgd sl

1) etEHAIL A Jls:

O AA A At (2" 1D
b bl 57.6+4.4(3]) (B E2EHAA, )3 2
LYol A whedF 52.442.9(A) R 9% FHasded F
AHoZ “H-‘v’* frel st e,

@ Ao FAE(ad 2, 3)
¥ohe wHA 122.7+8.9 (mmHg) ol =
113.9+7.5(mmHg) & F3 o] sy, 1 &471¥gt
o 3# A 73.1+6.1{mmHg), &&F 73.4+1.6(mm-

s QFA ALE ol A 9] A

N

D rgAle S
Gl

&
T

(3

Hg) = A9 wizrl ¢l 3d Fdde daAd
89.6+5.9(mmHg) ol 4 w&EF 86.9+4.6(mmHg) &
okzb Zhdted v Fel g Abol & hehil 2] -2 b W
e oA 49.6+8.1(mmHg) A D& F 40.4+
7.4(mmHg)E dolx f o] & el et

@ dAAY EF35 YA ZFEFE PR
15.3+2.5(30), st ¥ 15.1+£2.7(3]) 2 A ¥ gt o
Ak,

2) Edled 27| &

¢

SAle} HEr|e dul 75

@% 38719 Alabab g (d 1) ATt
gdHo g BE A Zbrhol A 5 "a°l AZLIa B )
o £3] 3 87] 1~3%d b fFoskA 3ha 3}314.
A F d*%l ol AMg-3te A T(SCOre) g Al 4kale]

Bl [Ag =85 7HE) X60(2) X100/ (1 %*n b+
28 Al 43% Aty ] S 66.746.5914 @
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Fig. 2. Effect of physical training on the blood pressures in the resting and post-exercise recovery
periods. By the training, the systolic pressures of the resting and recovery periods decreased
meaningfully, while diastolic pressures increased significantly through the recovery stages.
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Fig. 3. Effect of physical training on the arterial pulse pressures. By the training, the pulse
pressures of the resting and post-exercise recovery periods decreased very significantly.
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mg% Blood Glucose
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Fig. 4. Effect ot physical training on the blood glucose concentration. By the training, blood glucose
level decreased without statistical significance.

mg %
60}
Blood Cholesterol
150 *—=& Dbefore training
o---0 after training
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10} *P<0.05, =»P<001
130} I
total cholesterol
120} ‘[ ___________ e I
1o}
50 |
ol ¢
R O 5 20 G‘O
min
Racovery
Fig. 5. Effect of physical training on the blood cholesterol concentration. By the training, total
cholesterol concentration of the venous blood decreased significantly in the resting and early
recovery phases while the blood level of HDL-cholesterol decreased very slightly.
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Fig. 6. Effect of physical training on the blood lactate level. Blood lactate concentration decreased
through the recovery periods and the value of the recovery 20 and 60 minutes decreased
obviously, in comparison with the pre-trained values.
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