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Fig.1. The principle of Suwa’s histometrical
method??. The R and D of arteries with exactly
circular cross section, in which internal elastic
lamina is perfectly stretched, are obtained from
utilizing the represented equations. S and L are
measured by an image analysis system. S,area
of media ; L,length of internal elastic lamina ; R,
radius of artery; D, medial thickness.
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Fig.2. Histological finding of the small artery of
the rat’s hind limb after local vibration exposure
(480Hz, 50m/s?; 4 hours per day for 30 days).
Disruption of the internal elastic lamina and
focal cell proliferation with formation of
collagen and elastic fibers are shown. Elastica,
Van Gieson stain, X 330.
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Fig.3. Histological finding of the small artery of
the rat’s hind limb after local vibration exposure
(60Hz,50m/s?; 4 hours per day for 90 days). A
fresh fibrin thrombus is shown in the lumen of
the small artery. Hematoxylin and eosin (H-E)
stain, X 330.

Fig.4. Histological finding of the small artery of
the rat’s hind limb after local vibration exposure
(60Hz, 50m/s?; 4 hours per day for 90 days).
Severe intimal thickening and complete stenosis
of the lumen are shown. Elastica, Van Gieson
stain, x330.
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Fig.5. Histological finding of the small artery of
the rat’s hind limb after local vibration exposure
(60Hz, 50m/s?; 4 hours per day for 90 days).
Mild fibro-cellular thickening of the intima is
showen. Elastica, Van Gieson stain, x330.
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Fig.6. The changes of medial thickness (represented as D/R) of rat’s hind limbs’ arteries by local
vibration exposure. The rat hind limbs were exposed to local vibration (60Hz, 120Hz, 480Hz;
50m/s?), 4 hours per day for 30 days and 90 days. Each value represents the mean=®S.E.M. of 5 rats.
O, control; @, vibration exposed; R,radius of artery; D,medial thickness.
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Fig.7. An electron micrograph of the small artery of the rat’s hind limb after local vibration
exposure (60Hz, 50m/s?; 4 hours per day for 90 days). Proliferation of arterial smooth muscle cells
from the media associated with formation of collagen and elastic fibers are showen. x4500.
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Table 1.Effects of local vibration exposure on the whole blood viscosity measured at the
share rates of 115s™" and 230s™', hematocrit and plasma fibrinogen.

Whole blood viscosity(cP) ibri
e~ y Ht @) Fibrinogen
115 (s71) 230 (s71) (mg /dl)
Exposure Control  5.36 £ 0.25  4.49+0.20 420+ 1.0 159.4+ 4.7
for 60Hz  Vibration ]
30 days exposed 4.86 +0.30 4.04 +0.25 39.9 £ 1.0 153.5 + 6.8
Control 5.34 + 0.34 4.77 £ 0.18 43.2 + 1.1 174.2 £ 6.9
120Hz  Vibration 5354013 435+016  43.0 + 0.6 1436+ 5.8~
exposed
Control 5.04 + 0.26 4.35£0.19 40.5 = 0.5 144.3 + 14.0
480Hz  Vibration 4674090  4.09+016 4.0+ 0.8 1320+ 83
exposed
Exposure Control 4.80 £ 0.08 1 4.09 = 0. 071 46.2 £ 0.6 212.2+% 7.7
for 60Hz  Vibration i _J
% days e 5102004 ) 470022 463+ 1.3 220% 07

The rat's hind limbs were exposed to local vibration (60Hz, 120Hz, 480Hz; 50m /%), 4 hours
per day for 30 days and 90 days. Each value represents the mean=+=S.EM. of b5rats.
Significant difference between control and vibration exposed group, *n<0.05 **P<0.01

(t-test). Ht, Hematocrit.
Table 2. Effects of local vibration exposure on plasma components.

T CH HDLC L PO
(mg /dl) (mg /d1) (nmol/ml)
Exposure Control 66.3 + 3.4 22.3+ 0.9 3.65 £ 0.21
2 days Wi Vibation g3 31 w0k 10 3463029
Control 63.0+ 89  21.0= L7  3.60 + 0.62
10 H Ulbration 714+ 38  25.0% 18 301
Control 528+ 23 253+ 14 28 +01l
480 He Vibration 538+ 3.0 25.0% 18 29 %011
Exposure Control M0+ 25 198+ L8  242+015
o0 fays o0 H Jibration  g54: 29 100% 16 278038

The rat’s hind limbs were exposed to local vibration (60Hz, 120Hz, 480Hz ; 50m/s?), 4 hours

per day for 30 days and 90 days.
total cholesterol; HDLC, HDL-cholesterol; LPO, lipoperoxide.

Each value represents the mean£S.E.M. of 5 rats. TCH,
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Studies on the Occurrence of the Intimal Thickening of Peripheral Arteries by Vibration
Stimulas  Toshio Furuno, Department of Public Health, School of Medicine, Kanazawa
University, Kanazawa 920 — J. Juzen Med. Soc., 95, 313—325 (1986)

Key words: local vibration, frequency, histological change, peripheral artery, blood viscosity
Abstract

Vibration exposure experiments were perfomed to elucidate a possible mechaism of peripheral
circulatory disturbance in vbration hazards. Under a constant acceleration of 50 m/sz, some
vertical sinusoidal vibrations with different frequencies were applied to rats’ hind limbs as a local
vibration for 4 hours per day. The exposure period was 30 days at vibration frequencies of 60
Hz, 120 Hz and 480 Hz, and also was 90 days at 60 Hz. Control groups were set up for each
exposure condition. The effects of vibration exposure were investigated from the histological
and hematological aspects. In the case of the group at 480 Hz for 30days exposure, some organic
alterations of small arteries at the exposed site were recognized. These findings were the dis-
ruption of the internal elastic lamina followed by focal cell proliferation with regenerative
formation of collagen and elastic fibers. In the case of 60 Hz for 90 days exposure, the fibro-
cellular thickening of intima further augmented, and, in addition, complete stenosis of the small
artery’s lumen was observed. An electron micrograph showed that this fibro-cellular thickening
consisted of the proliferation of arterial smooth muscle cells and numerous collagen and elastic
fibers. Moreover, instances of the small artery containing a fresh fibrin thrombus were also
observed. These alterations were not observed in arteries of the fore-limbs. The thickness of
media was investigated to elucidate whether the vibration stimulus could affect it. According to

the histometrical method, cross sections of arteries were reduced to the state in which the
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internal elastic lamina was perfectly stretched, and the thickness of media was measured. Medial
thickness, however, did not show significant differences between the control group and the
exposed group under any vibration exposure conditions. Concerning whole blood viscosity,
there were no significant differences between the control and exposed groups for 30 days ex-
posure. In the case of 90 days exposure at 60 Hz, however, the exposed group showed a signifi-
cantly higher whole blood viscosity compared with the control group. This finding could be
recognized as a phenomenon relating to the intimal thinkening. Based on these results, it can
be concluded that vibration stimulus causes morphological changes in exposed peripheral arteries,
gspecially the intimal thickening of these arteries. Subsequently, it is strongly suggested that the
intimal thickening is one of the serious factors relating to peripheral circulatosy disturbance in
vibration hazards.



