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Effects of dehydration and rehydration on exercise performance and thermal sensation
during Judo practices on college students in summer

Tetsuya YOSHIDA, Tatsuki INOUE, Seiichi NAKAI and Akira YORIMOTO

Abstract

This study was conducted to analyze the effect of dehydration and rehydration on exercise performance and thermal
sensation during sport activity in hot environments. Step test index (STI), side step (SS), vertical jump (V]), reaction
time (RT), thermal sensation (TS), and body mass were measured in college judo players (n=9) before and after
practice under three rehydration conditions (free, limited [one-half of free], and without access to fluid) in summer.
Body mass loss (BML, % of initial body weight) was 1.06+ 0.22% with free, 1.84+ 0.15% with limited, and 2.92+ 0.24%
without access to fluid. Rehydration (% of total fluid intake to total sweat loss) was 70.2+ 5.4% with free and 42.4+ 2.5%
with limited access to fluid. The STT after practice under three rehydration conditions was significantly decreased,
and the decrease in STI after practice without access to fluid was significantly higher than those with both free and
limited access to fluid. The TS after practice without access to fluid was, also, significantly increased while SS, V],
and RT after practice under three rehydration conditions showed no significant decrease. The BML correlated
significantly with the decrease in STI, but not with those in SS, V], and RT. These results suggest that 1) the decrease
in STI and the increase in TS enhance after practice without access to fluid, and 2) the decrease in STI is related to
the degree of BML.
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Central and peripheral visual reaction time of soccer players and nonathletes
Soichi ANDO, Noriyuki KIDA and Shingo ODA

Abstract

Visual reaction time of 20 soccer players and 13 nonathlete university students was measured using three different
sizes of stimulus in central and peripheral vision. The results were summarized as follows:

1) Central visual reaction time of soccer players increased significantly with a decrease in size of a stimulus, while
peripheral visual reaction time of nonathletes increased significantly with a decrease in size of the stimulus.

2) In soccer players the correlation between peripheral visual reaction time and central visual reaction time was
higher when the size of the stimulus was small. In nonathletes, however, correlation of the same parameters was
higher when the size of the stimulus was large.

These results suggest that soccer players have a higher ability of peripheral visual perception to the smaller object

than nonathletes, that might enable to make quick judgement and decision to the far distant ball in the soccer field.

Key words: reaction time, peripheral vision, central vision
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Esitimation of vital age in humans and influence of life-style on vital age
Yasuko HATASA, Yoshinori YAMASHITA and Eitaro NAKAMURA

Abstract

The present study was conducted to estimate “Vital Age (VA)” reflecting biological vigor through the application
of principal component analysis, and also to investigate the influence of life-style on vital age.

The subjects of this study were 209 healthy Japanese men (aged 21-77). Out of the 22 physiological and physical
fitness variables, 11 variables were selected as suitable for the assessment of VA. These variables characterize the
age-related changes of particular organs and systems, one’s physical working capacity and primary sub-domains of
physical fitness. This variable set was then submitted to principal component analysis, and the 1st principal component
obtained from this analysis was used as an equation for assessing one’s VA. The correlation coefficient between
individual’s VA and chronological age (CA) was 0.87. Individual’s VAs were scattered relatively symmetrically above
and below the identity line VA=CA.

The relationships between VAs and the self-reported physical fitness and health status were statistically significant,
respectively (C-coefficients were 0.44 and 0.49). These results suggest that the vital age estimated by a principal
component model is practically useful and theoretically valid. In addition, it was indicated that individual’s VA would

be influenced by individual’s exercise habits, working conditions and smoking habits.
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Table 1. Questionnaire Item and Its Assessment Scale

A: Health. In general, would you say your health:
1. Good. 2. Normal. 3. Poor.

B: Physical Fitness,
1. High. 2. Normal.

C: Exercise Habit. How often do you exercise per week?
(i.e. jogging, bicycling, swimming, etc.)
1. Over 3 times (Vigorous)
2. 1-2 times (Light)
3. None
D: Working Condition. About how much time on the job
is spent sitting?
1. Almost none (Active)
2. About half (Normal)
3. Practically all (Inactive)

would you say your fitness:
3. Low.

vi n A

1 Sudden heat exposure hardly affects my physical
condition (Good).

2. Sudden heat exposure affects my physical
conditions to some extent (Normal).

3. Sudden heat exposure always affects my physical
condition (Poor).

F: Cigar

How many cigarettes on an average day?
1. Over a pack of 20 cigarettes (Heavy)
2. Less than 10 cigarettes (Light)
3. None
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Table 2. Means, standard deviations (SD) and inter-correlations among 12 physiological and fitness variables and age

Variable Mean + SD 1 2 3 4 5 6 7 8 9 10 11 12
1. Age(years) 46.7 £ 13.3
2. FVC(ml) 3646.9 + 707.7 -0.619
3. SBP(mmHg) 130.1 £ 14.2 0.347 -0.271
4. Blood gluco(mg/dl) 92.2 + 15.8 0.173 -0.740 0.150
5. GPT(K-unit) 19.2 = 11.2 -0.218 0.064 -0.019 -0.196
6. LDH(IU-unit) 286.3 = 67.2 0.203 -0.183 0.091 -0.109 0.063
7. TC(mg/dl) 198.1 = 27.7 0.1562 -0.159 0.075 -0.009 0.182 0.034
8. BUN(mg/dl) 15.1 = 3.4 0.198 -0.117 0.161 -0.124 -0.007 0.174 0.118
9. Hb(g/dl) 15.1 = 1.1 -0.412 0.212 -0.109 -0.212 0.424 0.041 0.037 -0.023
10. Back strength(kg) 133.2 £ 27.8 -0.517 0.452 -0.148 -0.086 0.035 -0.057 -0.086 -0.070 0.303
11. Vertical jump(cm) 45.2 + 11.4 -0.728 0.513 -0.244 -0.209 0.096 -0.168 -0.046 -0.120 0.345 0.495
12. PWCmax(watts/kg) 2.5 * 0.62 -0.530 0.353 -0.253 -0.105 0.012 -0.204 -0.240 -0.059 0.187 0.343  0.481
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Table 3. Principal components for 11 physiological variable and

age
. Factor loadings
Variable
F1 F2 F3

Age 0.895 -0.004 0.053 .
FVC -0.722 0.154 0.034
SBP 0.442 0.117 0.008
Blood Glucose 0.257 -0.483 -0.384
GPT -0.220 0.687 -0.334
LDH 0.250 0437 0.450
TC 0.197 0.462 -0.416
BUN 0219 0.351 0.590
HB -0.507 0.554 -0.155
Back Strength - 0.664 -0.002 0.133
Vertical jump 0.814 0.023 0.033
PW Cmax/BW - 0.657 -0.208 0.206
Eigen value 3.581 1.624 1.110
Variance(%) 29.8 9.3
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Fig 3. Relationship Between Vital Age and Chronological Age
in 209 Healthy Men
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Fig 4. Relationships between (A) vital age and health status, (B) vital age and physical fitness status, (C) vital age and exercise
habit, (D) vital age and working condition, (E) vital age and environmental adoption, and (F) vital age and smoking habit.
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Effects of Cistanche salsa and endurance exercise on skeletal muscle metabolism

Xihua LI, Sakiya YAMASAKI, Shigehiko OGOH,
Hiroyuki SENGE and Sadayoshi TAGUCHI

Abstract

Cistanchis Herba [Cistanche salsa (C. A. MEY.) G. BECK, (Orobanchaceae)] has been used as a tonic in traditional
Chinese medicine for deficiency of kidney characterized by cold sensation in loins and knees, impotence, female
sterility and constipation due to dryness of bowel in the senile. A number of constituents including phenylpropanoids,
iridoids and polysaccharides which have the antioxidative effect of these phenylethanoids by free radical scavenging
activity, anti-lipid peroxidation effect and superoxide dismutase (SOD) have been isolated from this plant. The purpose
of this study was to examine the effect of Cistanche Salsa (CS) extract on the histochemical properties of skeletal
muscle and blood parameters in sreum creatine phosphokinase (CPK) and CPK isoform. Twenty-four Wistar male
rats (10 wk old) were assigned randomly to 4 groups; (i) untreated sedentary rats (NEX-NCS group); (ii) sedentary
rats treated with CS (NEX-CS); (ii1) untreated trained rats (EX-NCS); and (iv) trained rats treated with CS (EX-CS).
Both treated CS groups received an oral dose of 250 mg/kg daily of CS for 8 weeks. The rats performed run training
for 8 weeks using a wheel driven treadmiil. During the frist weeks of training the duration of running was 15 minutes
and run time was gradually increased by 15 min each week. The cross-sectional area (CSA) of soleus muscle fiber
in the EX-CS rats was higher than all other groups. Succinate dehydrogenase (SDH) activity of soleus muscle fiber
in the EX-CS was lower than all other groups and significantly lower compared with the NEX-CS and the NEX-NCS.
While, serum CPK activity in the both CS dose groups were significantly higher than that in the EX-NCS. It is
appropriate to speculate that while endurance training and administration of Cistanche salsa (CS) extract reduced
oxidative enzyme activity, they induced much higher inhibition on lipid peroxidation and antioxidative effect in muscle

cells.
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Figure 1. Changes in body weight during experimental period.

Table 1. Body weight, heart weight, adrenal gland weight and skeletal muscle weights at the end of the experimental period.

Untrained Trained
NEX-NCS NEX-CS EX-NCS EX-CS
(n=6) (n=6) (n=6) (n=6)

Body Wt. (g) 430.£16 419 £ 27 408 + 7.0°¢ 394 +33.9°
Heart (mg) 1040.5 £ 62.1 1069.1+ 79.8 10572 + 62.1 1062.8 + 95.7
Heart/Body Wt. ( X 100) 242.1 £13.5 255.5 + 20.8 259.5 £163 269.5 + 5.4°
Adrenal gland (mg) 27.0 + 4.8 30.1 +£49 36.8 + 5.5°¢ 357 +26°¢
Adrenal gland/Body Wt. ( X 100) 63 %12 72 £ 11 91+ 1.5%¢ 91 * 1.0%¢
Tibialis anterior (mg) 725.8 £49.8 724.6 + 73.1 729.5 + 61.6 717.7 £ 524
Tibialis anterior/Body Wt. ( X 100) 168.7 £ 8.5 1726 £ 12.2 179.2 + 16.7 182.4 £ 7.4°
Biceps brachii (mg) 209.5 £12.5 2169 £ 27.0 2253 £ 229 205.8 192
Biceps brachii/Body Wt. ( X 100) 487 £1.2 51753 554 + 6.4° 526+ 6.2

Values are means + S.D.. n: number of animals.

b: Significantly different from NEX-CS group (p<0.05); ¢: Significantly different from NEX-NCS group (p<0.05).
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Table 2. Cross-sectional areas and compositions of muscle fibers in soleus muscle.

Untrained

Trained
NEX-NCS NEX-CS EX-NCS EX-CS
(n=6) (n=6) (n=6) (n=6)

Cross-sectional areas of muscle fiber (um?)

SO fiber 3086.9 * 865.4 3093.0 + 768.8 31379 £ 819.4 3483.9 + 10239

FOG fiber 2924.4 £ 925.0 3055.3 + 747.7 3180.9 + 792.6 27449 + 7413
Muscle fiber composition (%)

SO fiber 82+8 87 875 89 +7

FOG fiber 18+ 8 17+7 13+5 117

Values are means * S.D.. n: number of animals.

Table 3. Enzymatic activity of succinate dehydrogenase and « -glycerophosphate dehydrogenase in fiber type in soleus muscle.

Untrained Trained
NEX-NCS NEX-CS EX-NCS EX-CS
(n=6) (n=6) (n=6) (n=6)

SDH activity (O.D)

SO fiber 160.1 3.8 1573 £ 62 158.1 £3.0 1513 £ 11.7

FOG fiber 186.2 + 4.5 184.4 £ 4.0 1813 £ 7.1 1769 £ 7.9%¢
« -GPD activity(0.D)

SO fiber 964 % 1.1 B8+ 1.1°¢ 90.7 £ 1.6 O¢ g4 £ 19%0°

FOG fiber 146.1 £ 8.1 1428 £ 4.9 1184 £18.0°° 1265 + 54°°

Values are means =+ S.D.. n: number of animals. 3 Significantly different from EX-NCS group (p<0.05). b: Significantly different from NEX-CS

group (p<0.05). € Significantly different from NEX-NCS group (p<0.05).

Table 4. Plasma catecholamines, total creatine phosphokinase and isoenzyme.

Untrained Trained
NEX-NCS NEX-CS EX-NCS EX-CS
@=6) (n=6) (0=6) (n=6)

Plasma Catecholamines

Adrenaline (ng/mé) 1.58 + 0.96 1.67 £ 0.83 292 +2.26 3.05 £ 2.46

Noradrenaline (ng/mf ) 0.10 £ 0.04 0.14 £ 0.08 0.16 £ 0.07 © 0.16 + 0.08
Total CPK (IU/ ¢) 1171.5 + 657.8 1483.6 + 367.5 7468 + 4183° 1791.0 + 675.22

CPK-MB (%) 182 £ 98 115 6.1 2.7+ 121 93+ 682

CPK-MM (%) 64.4 % 126 BA4L8S 519 +21.8° 751 12,52

Values are means #+ S.D.. n: number of animals. 2: Significantly different from EX-NCS group (p<0.05); b: Significantly different from NEX-CS

group (p<0.05); ¢ Significantly different from NEX-NCS group (p<0.05).
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