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Fig. 1 The shuttle run with the treadmill

Table 1 Time courses low and high speed
exercise loading by shuttle run

Exercise time Speed (m/min)

(sec) Low speed High speed
0-900 5 5
900-1800 10
1800-2700 15

10
2700-3600 20
3600-4500 25
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BeBRT v ME, BB T 5 LI b
Ey—) (R 7%=V, KARERKEIE (Fk))
50 mg/kg DMEMEESIC & 0 Bl S , TREIR A
522G 08t EHVT 35 ml DMK & R L 72, R
WL 7z Mg, Mg 1.0 ml i 45 HAZ o~ %) v
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Fig. 2 Time progress and the summary of the experiment
Schematic schedule of low and high speed exercise loading under the same room temperature humidity

and time.

5. IMAEDOERIL

TS Y 7 A TERE A IR L 720 2 ml
% 400 G T 5 s os Lotk Bon iz %
ML/ I 4% (platelet-rich plasma: PRP) & L 7-.
PRP % $RIL L 725% b DIl % 7 08 2,300 G T 5 431
O EEL, o ki e Z /R (platelet-
poor plasma: PPP) & L7-.

6. IMEF oM OME (M) B kAR

PR E O

MM 53 () oWl 21X B 48 B #hii
BREFECETE PCE-210 (L <WisE (#K)) % Hw7-.
EDTA-2K CHeR FHIE L 7213 2 F T, aRIMmER -
HILER - M/MEROZMERB B LA~ 27 ) v + &
Wi L7z, F7z, M/ MREEEREASIL M X - C
EHINBENE )T 572012, M/MIEEEREDH
FE & AT EATZ, PRP OI/MREASAE 1 1l & 72
D30 &E B X HICPPPIC & > TAHM - ik
(## PRP) L CHIEIZ 7z

MPEEOPEIIE T VT A b — A (ZHALSF
e (BR)) %, FLBMEOWEICET 7T —F - 7
u (7—=2714 () v 2, mpavs
I A7 1 i, Assay Max Corticosterone ELISA
Kit (AaayPro LLC) # HWTME 2 To 7. KF v
+ OREBRFIE 40 pg/ml TdH - 7z.
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Table 2 The blood chemistry is immediately after low and high speed exercise.

PLT RBC WBC Het BSL LAV QWL
(1x10%/ L) (1x10%/ L) (1x10°/ L) (%) (mg/dL) (mmol/L) (g)

Control 471 £4.20 639.0 = 8.00 48+1.10 408 £0.15 138.0 = 14.00 28+0.85 1.2+£1.05
Low speed 489 £ 260 637.0 £19.00 43+1.10 409 £0.75 144.0 = 15.00 25+0.35 80+041*
High speed 51.1 245 656.0 = 21.00 48+1.60 434 £0.35 1475+ 1450 39+390 83+0.75*
(Each group n=5, mean £ SE: *p<0.05)
PLT: platelet, RBC: red blood cell, WBC: white blood cell, Hct: hematoclit
BSL: blood suger level, LAV lactic acid value, QWL: quantity of water loss

*

1
o | * T *p<005 60 * p<0.05
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Fig. 3 Blood fluidity immediately after two kind of
exercise when heparin as was used anticoag-
ulant

*shows the statistical significance at the level of p <

0.05 (Each group n=>5, mean = SE)
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Fig. 4 Blood fluidity immediately after two kind of

exercise when EDTA was used anticoagulant
¥ shows the statistical significance at the level of p <
0.05 (Each group n=5, mean + SE)
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SREE D7 2 i) 2 AT L 72BER T v b S I
ZPRAL, PRP % 508, M/NREEERE~ DR % 1R
L7z &Gk Tl I IO L CEB T O &
JEDS RS LTwiz (Fig 5). WICHGELDEME LTIk
PRP ~® ADP {4 6 43 TH K S 5 i/
HEHORX S % IERICHTCTllE L7, ol
Ty M5 ELN/PRP TIE, REES v MIZB
JRENEHEL, NEEROFERIKT, KREEE
WorEREm»BlIg sz (Fig 6).
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WENEAM L72T v M SERIL 721 & 412,
ELISA & avFax s vigEzileE L.
Fig. 7I1R L7z & 9 ISR IRBEICIENR, mdl#Ecids
HhEHLTW (P <005).
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Fig. 5 Platelet aggregation by the Light Transmis-
sion Method using PA-20
It shows the degree of muddiness of PRP just after
two kind of exercise. (Each group n=5, mean)

* p<0.05
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Fig. 6 Platelet aggregation by the Scattered-Light
Method using PA-20

It shows the changes of Platelet aggregation soon af-

ter two kind of exercise. It shows the corelation of

large size Platelet aggregation and aggregation abili-

ty. *shows the statistical significance at the level of

p < 005 (Each group n=5, mean)
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5. AY M2y MEOHIINIREIEZ KT S €5
ERTH D EFEbNY, RMIREFIREOKTIEE

171

‘ * p<0.05
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Fig. 7 The plasma corticosterone levels soon after

two kind of exercise measured by ELISA
*shows the statistical significance at the level of p <
0.05 (Each group n=>5, mean £ SE)
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7 L IREOMAEDHES NS 720, SR S
CRIM/MROGEEI T SN D, N E2EET 5
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JH U 22 8GELGI 2 213 L — W — e % /IR SR 3l
WS L, M A#ELDEERIET 5. BELEEE
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DIFFERENTIAL RESPONSIVENESS OF BLOOD FLUIDITY BY
DIFFERENT TREADMILL RUNNING SPEEDS IN RAT

Tetsuya KUBO, Shintaro ISHIKAWA, Hiroshi FUJIWARA,
Naomi MIMURA, Masataka SUNAGAWA, Takao SATO
and Tadashi HISAMITSU

Department of Physiology, Showa University School of Medicine

Abstract —— A decrease of blood fluidity is known to be one of the factors causing cardiovascular
disorders. The circulatory system is under the control of the autonomic nervous system and the endo-
crine system through modulation of peripheral vessel resistance and cardiac output. Furthermore, blood
viscosity, which varies according to the state of platelet aggregation, leukocyte adherence and erythro-
cyte deformability also affect blood fluidity. We have reported that blood fluidity shows dynamic changes
by restraint stress, acupuncture stimulation, adrenaline receptor agonists and antagonists. In the present
study, the influence of different treadmill running speeds, on blood fluidity and platelet aggregation were
examined in the rat. SPF male Wistar rats weighing 150 g were used. The experimental animals were
given high or low speed run load about 75 minitues for once a day using a treadmill for animals; in the
control group, the same period and environment were given. Blood samples were mixed with heparin,
EDTA-2K or sodium citrate as anticoagulant. Blood fluidity was measured with a Micro Channel Array
Flow Analyzer (MC-FAN) . A PA-20 examined platelet aggregation by the reaction to ADP, which ac-
tivates platelets for aggregation.The high speed run loaded rats showed a lengthen blood passing time (p
< 0.05) and a significant increase of large-sized aggregates of platelets (p < 0.05). High speed run load
decreased blood fluidity at least through the increase of platelet aggregation.

Key words: blood fluidity, MC-FAN, intensity, platelet aggregation, treadmill
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