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Tab. 1 Incidences of asbestos by fiber type in the lungs of the rural and urban residents

Number of resident detected asbestos™

Distance from

. L Number i
Region the serpentinite Sex analyzed  Total ] Amphibole asbestos
area asbestos Chrysotile — - -
Amosite Crocidolite Actinolite ~ Tremolite
Rural =10 km Male 8 8 8 8 T 2 8 4 8
(100) (100) (100) ( 25) (100) (100) |
=10km Female 8 8 8 6 3 6 7 |
(100) (100) (75 (38) (75) s (88)
>10km  Male 5 5 5 2 0 2 4 |
(100) (100)  ( 40) (0 ( 40) ( 80) W**
Urban >70 km Male 34 32 26 17 17 11 1 J
(94 ( 76) ( 50)- ( 50) ( 32)- ¢ 3)-
>70 km Female 19 19 18 6 14 8 0
(100) (95 (32 (79) (42 (0 -
* : Number in parenthesis indicates the percentage of number of resident detected asbestos
* 1 p<0.05, **: p<0.01
Tab. 2 Lung asbestos concentrations by distance from the serpentinite area
Distance from Number M Fiber concentration (X 106 fibers/ g dry lung)
Region the serpentinite  Sex L;Jm e(; can Amosite- Actinolite-
area analyzed a8€  Total asbestos Chrysotile mosILe ctinonte
crocidolite tremolite
Rural =10 km Male 8 60.0 3.93 0.79 0.67 1.78 b
(0.88-10.5 ) |, (0.31-1.99) (0.08- 5.85) (0.08-5.63)
=10 km Female 8 59.4 1.80 0.37 0.23 0.59 «
(0.61— 4.00) (0.06-0.95) (0.05— 2.42)  (0.08-3.13) | |xx
>10 km Male 5 70.3 1.60 0.86 0.22 0.32 J
(0.76— 4.01) (0.35-1.94) (0.07- 2.92)—‘* (0.20-0.77) "
Urban >70 km Male 34 64.1 2.64 0.93 0.95 J 0.31
(0.12-50.1 ) | (0.06-9.64) (0.04-50.1 )- |, (0.04-3.31) -
>70 km Female 19 65.1 1.41 0.74 0.39 0.16
(0.18- 5.20)~  (0.08-4.51) (0.03- 2.58) - (0.03-0.81) -

Geometric mean (minimum-maximum)
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Tab. 3 Lung asbestos concentrations by occupation with or without possible asbestos exposure

Occu};a}altion Fiber concentration (X 106 fibers/g dry lung)
. wit Number Mean
Region  Sex possible al X o
asbestos  2nalyzed  age Total Chrysotile Amosite- Actinolite-
exposure asbestos ryso crocidolite tremolite
Rural Male Yes 6 55.3 3.51 0.90 0.79 1.25
(0.76- 8.95) (0.35-1.99) (0.18- 2.92) (0.20-5.63)
No 7 71.0 2.27 0.76 0.27 0.71
(0.88-10.5 ) (0.31-1.94) (0.07- S.SS)W (0.08-4.31)
Female No 7 64.6 1.95 0.39 0.29 0.57
(0.61- 4.00) (0.06-0.95) (0.05- 2.42) (0.08-3.13)
Urban Male Yes 13 65.1 4.49 2.47 1.20 0.30
(1.71-16.9 ) |, | (0.45-9.64) | | (0.23- 7.23) (0.07-1.14) |,
No 18 62.6 2.05 o 0.58 0.92 x 0.30
(0.12-50.1 ) (0.06-3.61) (0.12-50.1 ) - (0.05-2.78)
Female No 18 64.7 1.38 J 0.73 0.37 J 0.16
(0.18- 5.20) (0.03-4.51) (0.05- 2.58) (0.03-0.81) -

Geometric mean (minimum-maximum)

* 1 p<0.05, ¥* : p<0.01

Tab. 4 Lung asbestos concentrations by smoking history

Fiber concentration (X 109 fibers/g dry lung)

Region Sex Smoking Number Mean
8t history  analyzed age Total Chrysotil Amosite* Actinolite-
asbestos rysotle crocidolite tremolite
Rural Male Yes 10 65.9 2.86 0.78 0.54 0.95
(0.76-10.5 ) (0.31-1.99) (0.07- 5.85) (0.20-5.63)
No 3 52.7 3.73 1.00 0.42 1.91
(2.71- 5.05)  (0.63-1.94)  (0.19- 0.76) (0.77-3.75)
Female No 8 63.1 1.80 0.37 0.23 0.59 -
(0.61— 4.00)  (0.06-0.95)  (0.05— 2.42) (0.08-3.13)
Urban Male Yes 26 63.6 2.79 0.96 0.97 0.36 =
(0.12-50.1 ) (0.06-9.64) (0.12-50.1 ) (0.05-3.31)
No 3 70.3 4.93 1.14 3.11 0.36 *
(2.19-16.2 )  (0.17-8.09) (1.09- 8.09)-| (0.17-1.01) |*
Female Yes 8 67.6 1.35 0.77 0.38 * 0.17
(0.18- 3.81)  (0.12-3.27)  (0.06— 2.58) (0.03-0.54)
No 11 63.3 1.46 0.71 0.40 0.16
(0.24- 5.20) (0.08-4.51) (0.05— 2.42) (0.04-0.81) -~
Geometric mean (minimum—maximum) * : p<0.05
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Tab. 5 Scores by item categories and partial correlations obtained by using maltivariate analysis

(the quantification method type I of Hayashi)

Type of asbestos Item Category I\Irl;g};?)ig:f sziggw Range co}r);tarlzglon
. >10km 51 —0.03 0.12 0.11
Distance®
=10 km 15 0.09
. No 48 —0.11 0.40 0.38
Total asbestos Occupation®
Yes 18 0.29
o No 24 0.02 0.03 0.03
Smoking history
Yes 42 —0.01
. >10km 51 0.05 0.20 0.18
Distance®
=10km 15 —0.15
Chrvsotil o tion® No 48 —0.12 0.43 0.39
rysotile ccupation
4 P Yes 18 0.31
. . No 24 0.03 0.05 0.05
Smoking history
Yes 42 —0.02
. >10km 51 0.03 0.15 0.10
Distance?
=10km 15 —0.11
. A . No 48 —0.11 0.39 0.27
Amosite and Crocidolite Occupation®
Yes 18 0.28
X . No 24 —0.00 0.00 0.00
Smoking history
Yes 42 0.00
. >10 km 51 —0.14 0.62 0.47
Distance®
=10 km 15 0.48
L . . No 48 —0.07 0.27 0.23
Actinolie and Tremolite Occupation®
Yes 18 0.20
. . No 24 0.06 0.09 0.08
Smoking history
Yes 42 —0.03

A) : Distance from the serpentinite area

B) : Occupation with possible asbestos exposure
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Tab. 6 Length, diameter and aspect ratio of asbestos by fiber type in the lung of the rural and urban residents, and

published data on the general population

Dist f Numb Stanton
. . istance from - Sgmber Length® Diameter®  Aspect  fiber® Criteria
Country Fiber type Region serpentinite  of fiber SEA).C) :
um um ratio®) Number counting fiber
area analyzed (%)
(!
Japan Chrysotile Rural =10km 89 0.86 0.042 20.3 0 Aspect
(present) (1.90) (1.77) (2.0) (0.0) ratio=3
>10 km 25 0.61 0.035 17.1 0
(1.55) |, (1.45) (1.4) (0.0)
Urban >70 km 250 0.89 0.043 20.9 1
(2.16)- (1.87) (1.9) (0.4)
Amosite:  Rural =10 km 106 2.25 4 0.116 19.5 3 Aspect
crocidolite (2.29) . (2.07) o (2.0) (2.8) ratio=3
>10 km 11 4.80 0.231 20.8 |, 0
Urban >70 km 215 1.47 0.104 14.1 1
(2.34) (2.08) (1.8) (0.5)
Actinolite, Rural =10 km 232 2.88 0.298 7 6 Aspect
tremolite (2.31) (2.11) (1.8) (2.6) ratio=3
>10 km 10 2.36 0.283 8.4 0
(2.10) (1.91) (1.5) (0.0)
Urban >70 km 44 3.35 0.293 11.5 1
(2.42) (2.57) 1.7 (2.3)
Germany? Chrysotile ~ —D) — — 1. 0.05 18 —  Length=1pm
(2. (1.7) (2.5) and aspect
--------------------------------------------------------------------------------------------------------- ratio=5
Amphibole — — — 2. 0.17 15 —
(@. 2.1) (2.4)
Canada!” Chrysotile Urban — — 1.3 0.04 32 —
(2.0) 1.7) (3.0)
Tremolite Urban — — 1.6 0.24 7 —
(2.0) (1.9) (1.9)

A) Geometric mean (geometric standard deviation)
© Length/diameter P Not shown
* 1 p<0.05, ** : p<0.01,

B) fiber with length over 8 um and diameter less than 0.25 yum

2 and !V indicate the number of references.
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CONCENTRATION AND FIBER SIZE OF ASBESTOS IN LUNGS OF
RESIDENTS LIVING CLOSE TO THE SERPENTINITE AREA

Kiyoshi SAKAT*, Naomi HISANAGA?*, Motoyasu OKUNO**,
Norihiko KOHYAMA?*, Yasushi SHINOHARA?*, Eiji SHIBATA**,

Michihiro KAMIJIMA**, Katsumi YAMANAKA*, Yasuhiro TAKEUCHI**

Key words: Asbestos, Fiber size, Serpentinite, Resident, Analytical transmission electron microscopy

Concentrations and fiber size distribution of asbestos in the lung tissue of 16 (8 males and 8 females) rural resi-
dents living close to the serpentinite area (neighboring group) were analyzed by low temperature ashing-analytical
transmission electron microscopy, and were compared with those of 5 (5 males) rural and 53 (34 males and 19 females)
urban residents living away from the serpentinite area (reference group). The results are as follows;

1. Pulmonary asbestos fibers were found in all rural residents. The types of asbestos fibers were chrysotile,
amosite, crocidolite, actinolite, and tremolite. These findings were very similar to results for urban residents.

2. In males, the geometric mean concentration of actinolite-tremolite in the neighboring group (1.78 x 106
fibers/g dry lung) was significantly higher than those in the reference groups (rural: 0.32 % 106, urban: 0.31 X 108,
p<0.01). In females also, the geometric mean concentration of actinolite-tremolite in the neighboring group (0.59 X
105) was significantly higher than that in the reference group (urban: 0.16 X 106, p <0.05). There were no significant
differences in the actinolite-tremolite concentrations between males and females in the neighboring group.

3. The serpentinite in this area have contained not only chrysotile but also both actinolite and tremolite.
There was no significant relationship between actinolite-tremolite concentration and occupational history in the
neighboring group. It is possible that actinolite and tremolite are liberated from the serpentinite to the atmophere and in-
haled by the residents near the serpentinite area which increases pulmonary actinolite-tremolite concentration.

4. The difference in the geometric mean concentration of chrysotile between the neighboring and the refence
group was not statistically significant for both sexes, possibly due to the poor durability of chrysotile in the lung tissue.

5. There were no significant differnces in the geometric mean of fiber length and diameter of actinolite-tremo-

lite between the neighboring and the reference group.
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+* Department of Hygiene, Nagoya University School of Medicine
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