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Microcirculatory analysis and consideration of
vibration hyperemia in rabbit hindlimbs

Takashi TAKEMIYA*, Yohji SATO**-

To obtain the characteristics of muscle blood flow and of capillary circulation during vibration of various

intensities, venous out flow from the muscle by drop count method, total plasma protein ¢oncentration and

hematocrit were measured in the in vivo preparation of 'rabbit hindlimbs. The results obtained were as

follows:

(1) Vibration -hyperemia consisted of initial high increase of blood flow, plateau blood flow and rapid

returning blood flow.The resting blood flow(ml/min/100g) ranged from 9.6+2.3 to *10.4+2.1. Initial max.

blood flow and plateau blood flow in 50Hz vibration were 16.7+4.8 and 12.8+3.7, respectively. A significant
increase was observed in initial max. blood flow by 10Hz (P<0.05) and 30~50Hz vibration (p<0.01).
Percent increase of initial max. blood flow reached 1329 at 10Hz and 165% at 50Hz vibration as compared

with the resting. Postvibration hyperemia was not observed.

(2) Hematocrit and total plasma protein concentration showed ho ¢hanges during vibration of various

intensities. No hemoconcentration was occurred.

(3) Exercise hyperemia produced by sciatic nerve stimulation at 20Hz showed 220% increase of control, and

postexercise hyperemia was observed markedly. Obvious increase of hematocrit from 43% in the resting to

46% in final stage of exercise was obtained in 20Hz exercise, indicating hemoconcentration.

It is concluded that vibration hyperemia may be mainly derived from the arteriolar vasodilation and its

mechanical pumping action, with less expansion and participation of capillary bed.
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Fig. 1 Vibration hyperemia. Picture shows a typical pattern of vibration hypere-
mia in lower limb muscles of rabbit produced by 20Hz vibration. From top to
bottom: venous out flow from the muscle per min measured by drop count

method, blood sampling arrows,

systemic blood pressure, respiratory

rhythm and vibration marker. Vibration hyperemia was composed of the
initial max. blood flow, plateau blood flow and rapid returning blood flow.
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Table 1. Vibration hyperemia versus vibration intensities.
10Hz 20Hz 30Hz 40Hz 50Hz
control 10.4+2.1 10.3+2.7 9.6+2.3 9.6+2.6 10.142.5
nero (15) (13 (12) (10) (12)
13.743.9% 13.7+4.0 14.5+3.0%%  16.143.8%* 16.7+4.8%%
Mex. B.F {15) i6) 13 (10) (13)
) i 11.642.8 11.312.8 11.042.5 12.041.6 12.8+3.7
plat. B.F (15) (13) (12) 10) (12)
. 10.542.2 10.942.9 9.942.5 10.642.5 11.8+3.4
After B.F (15) (13) (a7 Qo) (13)
ml/min/100g *  p<0.05
Mean+S.D, ** P<0.01
(n)
Table 2. Hematocrit and total plasma protein concentration before, during and

after vibration.

During Vibration

~ After Vibration
Control 30" 60" 1! 2 3
Hematoerit
(%)
10Hz 42.942.4 43.3+1.8 43.1+1.7 43.542.1 43.0+1.6 43.1+1.9
(3) (3) (3) (3) (3) (3)
20Hz 43.4+1.9 43.7+1.3 43.6+1.9 43.8+2.2 43.7+1.9 43.7+2.5
(3) (3) (3) (3) (3) (3}
30Hz 42.8+1.9 42.8+1.9 42.6+41.9 43.242.2 42.942.0 43.4+41.8
(5) . (5) (5) (5) (5) (5)
40Hz 42.7+2.3 42.1+2.1 42.5+2.1 42.442.5 42.8+1.9 42.7+41.9
(5) (5) (5) (5) (5) (5)
50Hz 41.342.0 41.141.7 41.441.7 41.6+2.3 41.4+1.9 41.542.1
(8) (8) (8) (8) (8) (8)
Total Plasma
Protein
(g/dl1)
10Hz 5.6:0.5 5.7+0.2 5.740.5 5.840.5 5.640.6 5.6+0.5
(3) (3) (3) (3) (3) (3)
20Hz 5.7+0.3 5.7+0.4 5.740.3 5.6+0.4 5.740.3 5.7+0.2
(3) (3) (3) (3) (3) (3)
30Hz 5.5+0.3 5.7+0.3 5.6+0.3 5.7+0.4 5.6+0.3 5.640.3
(5) (5) (5) (5) (5) (5)
40Hz 5.740.3 5.6+0.3 5.6+0.2 5.8+0.3 5.7+0.4 5.7+0.3
(5) (5) (5) (5) (5) (5)
50Hz 5.4+40.5 5.340.4° 5.440.5 5.4+0.5 5.440.4 5.4+0.4

(&) (8)

(8) (8) (8) (8)
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Fig. 2

Control 0 1 2 3 4 5 6 7
Time in min
Exercise hyperemia. Graph represents a typical pattern of exercise hyperemia
in lower limb muscles of rabbit produced by 20Hz stimulation. From top to
bottom: continuous recording of venous out flow from the muscle per min
with spontaneous increase in the right side, hematocrit, pH, Po,, Pco, and
lactate. Exercise hyperemia was accompanied with the presence of long

lasting increase of blood flow, e.s.,
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