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EFFECTS OF AEROBIC EXERCISE AND DIETARY RESTRICTION
FOR WEIGHT LOSS ON BLOOD FLUIDITY IN OBESE MEN

Yasutomi Katayama, Masaki Nakagaichi, Yoshio Nakata, Shigeharu Numao,
Kazunori Ohkawara, Hitoshi Horigome, and Kiyoji Tanaka

SUMMARY

Objective: Previous studies have reported that aerobic exercise is an effective way to improve blood fluidity.
However, these studies did not consider dietary change. The purpose of this study was to investigate the effect of
aerobic exercise and dietary restriction for weight loss on blood fluidity.

Methods: Forty-five obese men (50.6%10.8 yr) underwent an aerobic exercise intervention (3 times/wk, 90
min/session) for 12 weeks, and 23 obese men (47.8 % 10.7 yr) underwent a dietary intervention (1 time/wk, 90
min/session) wherein the target energy intake was 1680 kcal/day for 12 weeks. Blood fluidity was defined as the
time of whole blood passage measured by MC-FAN. Energy intake was assessed by 3-day dietary records. Physi-
cal activity was assessed by a uniaxial accelerometry sensor.

Results: Blood passage time decreased significantly after the intervention in both groups, and the group X time
interaction was not significant (exercise group, from 53.3 6.2 s to 50.6 £ 4.1 s; diet group, from 53.7+7.2 s to
50.3+5.9 s). In exercise group, total energy expenditure (TEE) increased significantly during the intervention
(from 2317 %270 kcal/day to 2524 = 312 kcal/day, P<<0.05), while total energy intake remained unchanged. On
the other hand, in diet group, TEE remained unchanged during dietary restriction.

Conclusion: These results suggest that blood fluidity may be improved by aerobic exercise as much as by di-
etary restriction in obese men.
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Table 1. Physical characteristics at baseline and post the intervention.

Exercise group Diet group Interaction

Age, yr Baseline 50.6£10.8 479=*11.5
Height, cm Baseline 168.8+7.0 168.4+5.8
Weight, kg Baseline 852123 77.7+587

Post 81.8+11.8 69.76.0"

Change —3.4+£2.9% —8.03.1*T P<0.05
BMI, kg/m’ Baseline 299+34 27.6+1.5

Post 28.6+3.3 248+1.7

Change —1.2%1.0% —2.8%1.1% P<0.05
%fat, % Baseline 28.9+3.7 27.5+3.5

Post 26.5+3.6 23.84+4.2

Change —24+1.7% —3.84+2.0* P<0.05
Waist, cm Baseline 101.9£7.9 943+11.07

Post 97.3+7.6 84.8+5.17

Change —4.7+3.4% —9.548.1*" P<0.05
SBP, mmHg Baseline 138+17 129+17

Post 13714 1189

Change —2+11 — 12 15%7 P<0.05
DBP, mmHg Baseline 93+12 87+14

Post 92+13 768

Change —1+£11 —11=9*T P<0.05

Values are means * standard deviation. BMI; body mass index, DBP; diastolic blood pressure, SBP; sys-

tolic blood pressure, *: significant difference compared with the baseline value (P<0.05), ' : significant

difference compared with exercise group value (P<0.05).
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Table 2. Energy intake and physical activity at baseline and during the intervention.

Exercise group Diet group Interacttion

Energy intake, kcal/day Baseline 23944517

During the intervention 24131488 1680

Change 19£518
Total energy expenditure,  Baseline 2317£270 2310268
kcal/day During the intervention 2524+312 21724242

Change 207+ 162% —137£1337 P<0.05
Active energy expenditure, Baseline 259*114 323£132
kcal/day During the intervention 451+133 29241357

Change 192+131* —32+867 P<0.05
Steps, steps/day Baseline 70342801 86452945

During the intervention 10795+2817 874243139

Change 3761+2960* 9723847 P<0.05

Values are means * standard deviation. *: significant difference compared with the baseline value (P<0.05), ' : sig-

nificant difference compared with exercise group value (P<0.05).
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Fig.2. Blood passage time at baseline and post intervention.
Data are expressed as mean * standard deviation. Blood passage
time decreased significantly in both group. The group X time in-
teraction was not significant. O : exercise group, Il : diet

group, *: significant difference compared with the baseline val-
ue (P<0.05).
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Table 3. Hematological variables at baseline and post the intervention.

Exercise group Diet group Interaction

TC, mg/dl Baseline 226+38 221+35

Post 206+35 19130

Change —21+19* —30+23* ns
HDL-C, mg/dl Baseline 52.5%13.2 55.0+10.0

Post 54.0+13.2 57.3£13.3

Change 1.5+438 2.3+8.7 ns
LDL-C, mg/dl Baseline 140.2+38 132.8+36

Post 127.1£33.6 112.6£21.9

Change —13.1£16.7* —20.2+£28.1* ns
TG, mg/dl Baseline 168.8£103.1 167.5+134.7

Post 123.2£55.6 109.1£94.8

Change —45.6£76.1* —58.4£66.3* ns
Fbg, mg/dl Baseline 331£79 315£56

Post 326+58 278+49

Change —5=£75 —37£43% ns
FPG, mg/dl Baseline 99.6+18.5 101.0+14.9

Post 98.9+11.3 97.4+10.8

Change —0.7£13.7 —3.7%124 ns
WBC, 10/ul Baseline 5353%1401 6205+857

Post 5313+1361 543241040

Change —40+1358 —773+10917 P<0.05
RBC, 10*/ul Baseline 518+33 521+44

Post 504+£30 503+45

Change —14=£17* —18+£29* ns
Hb, g/dl Baseline 15.7+1.0 16.0+1.2

Post 15.3%0.9 152£1.3

Change —0.410.5% —0.8+1.0* ns
Hect, % Baseline 46.6+2.6 47.6+3.2

Post 45.6+2.4 457+£35

Change —1.0£1.7*% —1.9+34* ns
Plt, 10*%/ul Baseline 22.1£4.1 25.0%+6.1

Post 21.5+43 24.6+5.5

Change —0.6+2.6 —0.5+2.6 ns

Values are means * standard deviation. *: significant difference compared with the baseline value (P<

0.05), T : significant difference compared with exercise group value (P<0.05), ns; not significant, Fbg;

fibrinogen, FPG; fasting plasma glucose, Hb; hemoglobin, Het; hematocrit, HDL-C; high-density lipopro-
tein cholesterol, LDL-C; low-density lipoprotein cholesterol, Plt; platelet, RBC; red blood cell, TG; tri-

glycerides, WBC; white blood cell.
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Table 4. Vital age, physical fitness age and its components at baseline and post the intervention.

Exercise group Diet group Interaction

Vital age, yr Baseline 60.2+9.5 50.8+12.1%

Post 52.3£10.5 447+10.17

Change —7.9+5.7* —6.1+7.4% ns
Physical fitness age, yr Baseline 52.9+10.5 49.2+13.1

Post 45.6£10.9 46.3£12.5

Change —7.3+4.8* —2.9+3.6%" P<0.05
Skin-fold thickness at the Baseline 354%74 251143
subscapular site, mm Post 29.0+8.4 20.7+5.1

Change —6.314.9*% —4.51+3.4% ns
VOaux, ml/kg/min Bascline 30.1%5.5 315459

Post 344+6.3 34.7+6.8

Change 4.31+3.8% 2.84+3.3*% ns
\'/OZ@AT, ml/kg/min Baseline 17.6+3.9 18.3+3.3

Post 20.1E4.4 18.813.4

Change 2.5+2.9% 0.5+2.9" P<0.05
HR@AT, beats/min Baseline 11516 11616

Post 112+14 116+18

Change —3%£10 0+17 ns
Side-to-side steps, Baseline 38.9*6.9 39.5%8.6
number/20 s Post 42.8+6.8 43.0+8.8

Change 3.9+45% 3.5+E3.1% ns
Single-leg balance with Baseline 17.1£14.1 25.6%20.9
eyes closed, s Post 27.9£19.0 23.7£20.3

Change 10.8+15.4* —1.9+8.17 P<0.05
Grip strength, kg Baseline 44.6+7.7 448+t7.6

Post 452%6.9 43.1+6.7

Change 0.6£2.9 —1.7+4.0 ns
Trunk flexion from a Baseline —1.3£8.0 0.1+9.3
standing position, cm Post 3.0+£7.8 42%94

Change 43+4.1% 3.8£2.9* ns
Trunk extension, cm Baseline 40.1£10.6 38.8+10.7

Post 41.5+10.7 42.0+11.4

Change 1.5%+43 33%£69 ns
Vertical jump, cm Baseline 45.0£8.1 48.1£8.7

Post 44.0+7.5 459+9.1

Change —1.0£5.1 —2.7%54 ns
Forced expiratoly volume Baseline 3.08%0.59 3.12£0.59
for 1 sec, [ Post 3.20£0.67 3.26+0.60

Change 0.12%0.23 0.14%0.36 ns

Values are means * standard deviation. *: significant difference compared with the baseline value (P<
0.05), T : significant difference compared with exercise group value (P<0.05), ns; not significant, VOum
maximal oxygen uptake, \./OZ@AT; oxygen uptake at the anaerobic threshold, HR@AT; heart rate at the an-
aerobic threshold.
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Supplementary  Equation of vital age and physical fitness age.

N B M OTE AR (7%) =15.16X (1.85+0.025X: +0.011X,+0.002X;+0.002X, — 0.046Xs —0.013X,— 0.025X;— 0.008 X

—0.241X,) +0.188X,,+39.7

X, =FHE FEEEE (mm), Xo=0UFEYIMmE (mmHg), Xs=Ra L 27 o—L (mgd), X,=FEIEN (mgd), Xs=
FLEEVERIMEIC A Y - 2 BEF B EUR (mlkg/ 53), Xoe=FLERMERIMIIIC AR Y 9 2 0404 (B / 43), Xo= AR L O (1] /20 #),

Xo=MIRA = H (7)),

onliyé (l), Xm:@ﬁ:‘t’ﬁﬁ (jfTJE)

AR O DEE (%) =—15.3%(0.021X,+0.037X,+0.020X:+0.024X,+0.017X5+0.017X+ 0.008X,+0.016X; —

2.69) +0.12X,+42.2

X =RRmAERE (mlkg/ 47), Xo=FLRPERMEICA Y 3~ 2R B EUE (mlkg/ 57), Xo=EHEIOVHMHE (kg), X
=REME O (8120 7)), Xs=RA AR S L (em), Xe=>AAEE (cm), Xo=FRAEZH (B), X=FEH &

(em), Xo=JEEln (%)




