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— Abstract —

Cer ébrovascular, and Other Health Effects, Dueto the Exposur e of
Ex-Workersto Carbon Disulfidein the Maunfacture of Rayon

Joo JaKim, Kyung-Jae Lee”, Hyun Sook Hong, Dae Ho Kin?

Department of Occupational Medicine”, Department of Radiology?,
Soonchunhyang University Hospital

Objective: The purpose of this study was to evaluate the cerebrovascular and other related
health effcets, due to the exposure of ex-workers to carbon disulfide in the manufacture of rayon.

Methods. The study subjects comprised of 453 workers from the rayon manufacturing indus-
try (387 males, 66 females). They were examined with a brain MRI and for other risk factors
related to their occupation, such as age, work department, work duration, duration of work ces-
sation, and blood pressure. Laboratory tests were also performed such as blood sugar, hemoglo-
bin, cholesterol, etc. The cumulative exposure levels were calculated as the mean exposure
level, per work department, multiplied by the total work duration in months.

Results: 75.1% of the subjects were between the ages of 40 and 59 years. 76.0% of the sub-
jects had worked in high exposure departments (e.g., department of spinning and refining etc).
52.5% of the subjects had worked for more than 10 years, and 63.3% of the subjects had ginven
up the work (exposure) more than 10 years earlier. The brain MRI findings were normal, a sin-
gle lacunar infarct, multiple lacunar infarcts (mostly, on subcortex and white matter), and a
hemorrhage in 52.5, 8.6, 36.2 and 2.7% respectively. Multiple lacunar infarcts were not related
to the cumulative exposure level but in the female workers only, were significantly related to
theincreasing level of work duration (p<0.05), and in the male workers only, were related to the
increased duration of work cessation and age (p<0.01). Abnormal rates of laboratory tests were
higher in the multiple lacunar infarcts subjects with hypertension compared to theose with nor-
mal brain MRI findings (p<0.01).

Conclusions: The multiple lacunar infarcts of the brain seemed not to be related to the cumu-
lative exposure level but to the low exposure departments, duration of work, duration of work
cessation, age and hypertension. This was conducted as a health evaluation on workers from the
rayon manufacturing industry who had terminated their exposure to carbon disulfide many
years earlier.

Key Words Carbon disulfide, Ex-workers, Brain MRI, Lacunar infarct, Health effects
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Table 1. General characteristics of the subjects

rhage) OO 0O OO0 O0OO0O0O OOO.

(3 000000 OO0 UoUooo ooo o
000 00 OOo0O ooooooo@Hseoy O
OO0 000 oodoodoo ooooo. o, ooo
0 00 00000 00 0000 0ooooo oo
oood ooooemall vesseD OO0 OO0
000 (multiple lacunar infarct) 00 0000
0000 0O0O000. 00 00ooooo oooo
O0OC0O 0000 O0 oDOoUoo ooooo oo
000000 000 20 000 ooog ooo o
U0 Dobo0ob obooo.

5 000000 000 000g oo

Oo0o0oo0od 00 O OooOdo ooobo oo, O
0,00 o0oo0gd, oooo, 0ooo, oooo,
0o, 00000, 000000 oo oogoo.

0O 000 OO0 0D000DO0O Dopoooooo
0 0000 O000 0ooooo ooo oo.
000 00<140 mmHg, 000 0O0<90 mmHg,
00000 Hb= 13 g/dL(d), Hb= 12 g/dL(O),
0000<140 mg/dL, 00200 0©O0O<200
mg/dL, HbA1lC< 4.8%, 00 O00O0O0O0<1.7
mg/dL, 00O SGOT< 40 IU/L, SGPT< 35
IU/L, Y -GTP< 63 1U/L(O), Y -GTP< 35

. Male Female Total
Variables N(%) N(%) N(%)
Age (yrs)

~39 37(9.6) 18 (27.3) 55 (12.1)
40 ~ 49 100 (25.8) 24 (36.4) 124 (27.4)
50 ~ 59 199 (51.4) 17 (25.8) 216 (47.7)
60 ~ 51 (13.2) 7 (10.5) 58 (12.8)
Education
Elementary 63 (16.3) 21 (31.8) 84 (18.5)
Middle school 94 (24.3) 31 (47.0) 125 (27.6)
High school 185 (47.8) 10(15.2) 195 (43.1)
College and over 25 (6.4) 1(1.5) 26 (5.7)
No response 20(5.2) 3(4.5) 23(5.1)
Total 387 (100.0) 66 (100.0) 453 (100.0)
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Table 2. Occupational characteristics of the subject
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1. 000000 0o

000000 OO0 OO0 Table 10 OOO
O0. 00 453000 OO 387J(85.4%), OO
660 (14.6%) 00 . OO0OO0O OOOOO OO
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47.0%] 00O O0O0O.

Variables Male (%) Female (%) Tota (%)
Work departments
Mixing 14 (3.6) 0(0.0) 14 (3.1)
Ripening 29 (7.5) 0(0.0) 29 (6.4)
Washing 23(5.9) 0(0.0) 23(5.1)
Spinning 122 ( 31.5) 6(9.1) 128 (28.3)
Refining 51 (13.2) 50 (75.8) 101 (22.3)
Mechanics 37(9.6) 2(3.0) 39 (8.6)
Elecricity 10(2.6) 0(0.0) 10(2.2)
Maintenance 13 (3.4) 0(0.0) 13(2.9)
Drainage 34 (8.8) 0(0.0) 34(7.5)
Chemistry 24.(6.2) 0(0.0) 24 (5.3)
Management 23(5.9) 5(7.6) 28 (6.2)
Others 7(18) 3(4.5) 10(2.1)
Work (exposure) durations (yrs)
~4 38(9.8) 20 (30.3) 58 (2.8)
5~9 132 (34.1) 25(37.9) 157 (34.7)
10~ 14 128 (33.1) 13(19.7) 141 (31.1)
15~19 74 (19.1) 6(9.1) 80 (17.7)
20 ~ 15(3.9) 2(3.0 17 (3.7)
Work (exposure) cessation (yrs)
~4 76 (19.6) 23(34.9 99 (21.9)
5~9 56 (14.5) 11 (16.7) 67 (14.8)
10~ 14 105 (27.1) 15 (22.7) 120 (26.5)
15~ 19 91 (23.5) 9(13.6) 100 (22.1)
20~ 59 (15.3) 8(12.1) 67 (14.7)
Total 387 (100.0) 66 (100.0) 453 (100.0)
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Table 3. Mean of variables by the work department and sex

Work Department

High exposure Low exposure Tota
Male No. of subjects 278 98 376
CEl 520.3+ 307.1 155.4+ 116.8** 425.2+ 3145
Work duration (mo.) 127.2+ 55.6 155.5+ 64.1** 134.6+ 59.2
Work cessation (mo.) 150.5+ 80.8 140.8+ 84.7 148.0+ 81.8
Age on exam. (yr.) 50.4+ 7.9 53.8+ 7.7** 51.3+ 8.0
Female No. of subjects 57 8 65
CEl 310.6+ 219.0 61.0+ 53.8** 279.9+ 221.6
Work duration (mo.) 95.7+ 47.0 172.3+ 74.2%* 105.1+ 56.4
Work cessation (mo.) 120.9+ 84.4 100.0+ 80.0 118.3+ 83.6
Age on exam. (yr.) 45.1+ 8.8 52.6+ 11.1* 46.0+ 9.4

*No. of subjects indicates subjects that hemorrhagic findings were excluded.
"* indicates p<0.05 and ** indicates p<0.01 by the t-test
¥ CEl indicates cumul ative exposure index.

Table 4. Distribution of brain MRI findings in total

Sex Male (N=387) Female (N=66) Total (N=453)
MRI findings N (%) N (%) N (%)
Normal 200 (51.7) 38 (57.6) 238 (52.5)
Old hemorrhage 11 (2.8) 1(15) 12 (2.7)
High signal bright object (HSBO) 176 (45.5) 27 (40.9) 203 (44.8)
single 33(8.5) 6(9.1) 39 (8.6)
multiple 143 (37.0) 21 (31.8) 164 (36.2)
*N indicates total number of subjects.
" Multiple indicates multiple findings for high signal bright object on MRI film.
Table5. Distribution of brain MRI findings (high signal bright object) by site.
Sex Male (N=376) Female (N=65) Total (N=441)
HSBO Normal Multiple Normal Multiple Normal Multiple
Site N (%) N (%) N (%) N (%) N (%) N (%)
Basal ganglion 344 (91.5) 15 (4.0) 64 (98.5) 0(0.0) 408 (92.5) 15(3.4)
White matter 304 (80.8) 52 (13.8) 55 (84.6) 8(12.3) 359 (81.4) 60 (13.6)
Subcortex 271 (72.1) 94 (25.0) 46 (70.8) 15(23.1) 317 (71.9) 109 (24.7)
Thalamus 372(98.9) 1(0.3) 65 (100.0) 0(0.0) 437 (99.1) 1(0.2)
Cerebellum 372 (98.9) 0(0.0) 64 (91.5) 0(0.0) 436 (98.9) 0(0.0)

*N indicates numbers that excluded old hemorrhage.
" Multiple indicates multiple findings for high signal bright object on MR film.
* Distribution of the single infarct aubjects was not demonstrated.
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Table 6. Distribution of brain MRI findings (high signal bright object) according to therisk factors

Sex Male Female Total
HSBO Normal Multiple Normal Multiple Normal Multiple
Risk factors N (%) N (%) N (%) N (%) N (%) N (%)
No. of subject 200 (53.2) 143 (38.0) 38 (58.5) 21(32.3) 238 (54.0) 164 (37.2)
CEl
1st Quartile 41 (48.8) 34 (40.5) 15 (68.2) 5(22.7) 56 (52.8) 39 (36.8)
2nd Quartile 46 (52.9) 33(37.9) 15 (65.2) 5(26.1) 61 (55.5) 39 (35.5)
3rd Quartile 47 (49.0) 38 (39.6) 3(25.0) 8 (66.7) 50 (46.3) 46 (42.6)
4th Quartile 63 (60.6) 36 (34.6) 3(60.0) 1(20.0) 66 (60.6) 37(33.9)
X*-test ns ns ns
Work department
high exposure 158 (56.8) 98 (35.3) 35 (61.4) 17 (29.8) 193 (57.6) 115 (34.3)
low exposure 42 (42.9) 45 (45.9) 3(37.5) 4 (50.0) 45 (42.5) 49 (46.2)
X*-test p<0.05 ns p<0.01
Work duration (yrs)
~ 4 23 (60.5) 11 (29.0) 15(78.9) 3(15.8) 38 (66.7) 14 (24.6)
5~ 9 76 (58.9) 44 (34.1) 16 (64.0) 7(28.0) 92 (59.7) 51 (33.1)
10~14 52 (43.0) 55 (45.5) 6 (46.1) 6 (46.2) 64 (43.3) 61 (45.5)
15~ 49 (55.7) 33(37.5) 11 (12.5) 5 (62.5) 50 (52.1) 38 (39.6)
X-test ns p<0.05 p<0.05
Work cessation (yrs)
~ 4 56 (75.7) 12 (16.1) 14 (78.9) 6(27.3) 70 (72.9) 18 (18.8)
5~ 9 30 (54.5) 17 (30.9) 5(45.4) 3(27.3) 35 (53.0) 20 (30.3)
10~ 14 53 (52.5) 44 (43.6) 9 (60.0) 6(40.0) 62 (53.4) 50 (43.1)
15~ 61 (41.8) 70 (48.0) 10 (58.8) 6(35.3) 71 (43.6) 76 (46.6)
X*-test p<0.01 ns p<0.01
Age(yr)
~39 31(86.1) 3(8.3) 12 (66.7) 6(33.3) 43 (79.6) 9(16.7)
40~ 49 60 (61.2) 23 (23.5) 15 (69.6) 6(26.1) 76 (62.8) 29 (24.0)
50 ~59 95 (48.7) 86 (44.1) 8(47.1) 5(29.4) 103 (48.6) 91 (42.9)
60 ~ 14 (29.8) 31 (66.0) 2(28.6) 4(57.1) 16 (29.6) 35 (64.8)
X*-test p<0.01 ns p<0.01

*Multiple indicates multiple findings for high signal bright object on MRI film.
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Table 7. Abnormal rates of the laboratory results according to the brain MRI findings.

Sex Male Female Total

HSBO Normal Multiple Normal Multiple Normal Multiple
Lab. tests N (%) N (%) N (%) N (%) N (%) N (%)
Systolic hypertension 84 (42.0) 81 (57.0)**  11(29.0) 10 (47.6) 95 (39.9) 91 (55.8)**
Diastolic hypertension 100 (50.3) 90 (63.4)* 6 (15.8) 9(45.0* 106 (44.7) 99 (61.1)**
Hemoglobin 3(1.5) 3(21) 6 (15.8) 0(0.0) 9(3.8) 3(1.8)
Fasting blood sugar 15(7.5) 12 (8.4) 2(5.3) 1(4.8) 17(7.2) 13(7.9)
Bloodsugar after meal 13 (6.6) 10(7.1) 1(2.7) 1(4.8) 14 (6.0) 11 (6.8)
HbA1C 48 (24.1) 61 (43.0**  10(27.0) 10 (47.6) 58 (24.5) 71 (43.6)**
Urinary sugar 10 (5.0) 10 (7.0) 1(2.6) 1(4.8) 11 (4.6) 11(6.7)
Urinary protein 11 (5.5) 5(3.5) 1(2.6) 1(4.8) 12 (5.1) 6 (3.7)
Urinary occult blood 10 (5.0) 9(6.3) 5(13.2) 4(19.1) 15 (6.3) 13(9.9)
Serum creatinine 4(2.0) 1(0.7) 0(0.0) 0(0.0) 4(1.7) 1(0.6)
SGOT & SGPT 12 (6.0) 11(7.7) 1(2.6) 1(4.8) 13(5.5) 12(7.3)
Y -GTP 39 (20.9) 37 (27.6) 5(14.3) 4 (20.0) 44 (19.8) 41 (26.6)
HBsAg 10 (5.4) 7(4.9) 5(13.2) 0(0.0) 15(6.3) 7(4.3)
Anti-HBs 108 (54.0) 75 (52.8) 24 (63.2) 15(714) 132(55.5) 90 (55.2)
T. cholesterol 24 (12.0) 20 (14.0) 4 (10.5) 2(9.5 28 (11.8) 22 (13.9)
Uric acid 6 (10.0) 7(115) 0(0.0) 0(0.0) 6 (8.6) 7(10.2)
TSH 5(2.7) 2(1.6) 2(5.7) 3(14.3) 7(3.2) 5(3.3)
Treadmill test 12 (6.4) 7(5.2 2(5.4) 0(0.0) 14 (6.3) 7(4.5)

* Multiple indicates multiple findings for high signal bright object on MRI film.
"* indicates p<0.05 and ** indicates p<0.01 by chi-square test.
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Table 8. Mean values of the related factors according to the brain MRI findings

Male Female Total

Variables Normal Multiple Normal Multiple Normal Multiple

Mean+ SD Mean+ SD Mean+ SD Meant SD Mean+ SD Mean+ SD
CEl 435.0+ 310.3 426.9+ 334.6 2444+ 1683 300.1+ 168.0  404.6+ 300.3 410.6+ 320.6
Work duration  132.3+ 61.4 138.1+ 54.9 87.2+ 455 128.0+ 58.0** 125.1+ 61.3 136.8+ 55.2*
Work cessation  131.3+ 89.4 171.6+ 71.5** 113.7+ 846 129.7+ 86.4 128.5+ 845 166.3+ 74.6**
Age 49.2+ 8.3 54.7+ 6.6** 43.7+ 85 48.2+ 105 48.3+ 85 53.9+ 7.5%*
Sys. hyperten. 133.7+ 19.3 142.7+ 24.3** 1350+ 18.8 143.2+ 24.1** 126.8+ 20.7 139.3+ 25.6*
Dias. hyperten.  86.9+ 13.8 924+ 151** 885+ 13.7  93.2+ 15.1** 785+ 11.3  86.7+ 14.2*
FBS 109.5+ 41.8 111.9+ 30.0 110.8+ 441  111.9+ 28.0 102.5+ 257 1119+ 41.7
HbA1C 4.6 1.2 49+ 1.1* 44+ 15 49+ 14 4.6+ 1.3 49+ 1.1*
T.cholesterol 197.8+ 406 203.1* 394  197.9+ 40.8 202.8+ 394 197.4+ 399 205.1+ 40.1
T.lipid 665.3+ 196.2 665.9+ 159.5 5832+ 163.3 656.1+ 137.1  652.2+ 1934 664.7+ 156.4

*CEl indicates cumulative exposure index, FBS indicates fasting blood sugar.

" *indicates p<0.05 and ** indicates p<0.01 by t-test
* Units of variables are referred to the text.

*Multiple indicates multiple findings for high signal bright object on MRI film.
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ub 000 ooooo bo bobobbh 0oooo
obo ooooo booo, 0 0boboo0o oo
OO0 000 Doooo@ooooo, 199900
goooo 0o 0oob 0o 0 ooooobooboo
00 000 OO0 000 oboboo oo@oo
00 OooDb0 1980 OO0 OO0 ODoOOOo oo
Oo00)D0OO0 OO0 ODhOoOob0 ooooo oo
0 oooouo oboob ooo ob oooo oo
o0 goooobo. o, 000 ooooo oood
00000 ooooo oooboobb oooo oo
U 0ogd oood ooob booo.oobo
goooo bobobb 000 oooo booo o
0 0ooo oobo oobo oo oobobb oo
U obdobdooooobo oobo oooo ood
U 0ooo 0o 0ooo bbooo bob O oo
o oooo.obb obooboobboo, bbogg, 0g
o, oooo, bbb, 000, ooogg, od
o0 ooooo oooooobo obo, ooo, O
oo, doo,oob,oob0 booooooboob o
0000 D O0.0000000 000 Table 2
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00 000 74.9% 000 87.9%] 00O0OO0O
O00. 00 DO000ODO D00 oDOoOo ooo o
00 OO0 0ODO0O0O0D 10 000 00O ood
00 0000. 0000 Dooooo ooog o
00000 0000 O 0O 0000 ooo ooo
000 000D 0 oob 00 ooo oooo. o
00 0000000 0obhoooo ooo ooo
00000 00O OO0 OO0 0oogoo o oo
00000 00Db0o0o oooog.

000000 00000 OoOoooo ooo
Lewey 0(1941)] 00 0OO0ODO0OD0 000 OO
oooo, 00000 0D0oDo0O oooo ooo
00000 000 OO0 Oooo oooo oo.d
0 ODODOO* 0oooo oOgo(vasculopathia
sulfocarbonicd) 0 OO O0OO0O OO OOO
0 0000 O000 OO0 00oo0O ooog oo
000 Ood(Vvigliani, 1954). 0,000 O 00O
00 00000 ooOo0o0, 000 0 oooogoo
00000 00000 OooOd. 0 Ooodg ogd
0000 0O 0000000 O0O00o0 0D oo
000 OO0 (Nesswetha & Nesswetha,1967;
0odg,L1998) 00 O0O0O0O OO. 000 Oood
o000 0O OoD00 0O ooo.oooo oo
000 000000 oobOO0o oo goooo o
0 0000 OO0 0000 o0ob oooog o
0 0000 OO 00000 000 ooo ooo
0000 OO0@Omae, 1998)0 OO0 O OOOO
0O 0000 000 00 0000 oo o oo
oo.

0O ooo oMRIO O OO0 OO0 boooo
Jo00 00000 000 oopbooo oo o
00000 00 20 000 000 ODOODOOOO
(high signal bright objec)OO0 OO0 O, OO
0000000 000d.o0ooooo 36.2% (OO
37.0%, 00 31.8%) 00 OO0 OO ODOOOO
000000 00O0.00D0 ODDoOOodo ogd eo0-
830 U0 ODUOOO0 O0OODOO O OMRIDOO O
00000 419410 10 000 000000 OO0
00 00 0O OO0 ODO 0ODO0O0 DOoo oo
(Kawamoto, 1991)0 00O 0000000 O0OO
00 0o 0ooo ooob 0o 0o oobooo
000 00 0D0oDooooo ooo oooo o



ooo 0o- 00000 0000000 000 0 00 0oooo oo

00 0000 0DO00o0 0 0DooO. 0 0ogo
00 00 000000 ooooo ooo oo o
gooogdgo 0oogood Ob oo obooo
(Nesswetha & Nesswetha, 1967; Lee &
Kim, 1998) 00 00 0O0O0ODOO 000 OO0
ooo0, 000 00O DDO0O0O0 OO0 Oooogo
000 00 D000 0O 000 ooog ogg
ooo.

0 00000 Table 60O OMRIO O0O0O0O
000 000000 000 000000 oooo
OO0 ooo o, boooob oo Ood OdMRI
0 00000000 000 0oooD oooo
oooo, 0oo@o)ooo og, oo@o)yooo
00 00O 0O 00000 00 oobooooo o
000 0000 0OD0ODO. 000 00O0oooogo
0 0000000 oooooooo ooo ogg
0O 00 0D0oo.oO0, Table 300 OO0 OO O
00000000 oDooDooOoOO Doooooo
00 00O 00000 OO0 0o00g oo ood
00, 08000 OO OUO0OD ODOOOOD oOoOo
000000 ooooooo ooo ooo ooo
good oooo, ooboooo, oo oogda
OMRIOOODODOO O0O0ODO OO OO OO0 OO
0 00 00000 o ooo.oooo oo, O
000000 ODO0000 ODO0O00oDO0oOdo booo
0O,000000, 0000 ODO0O0O O 0000
0O 0000 OO OO0 O 00O 000 ooogo
0O 000ooDoooo.

00 0 0000 OO0 000oooDO oooo o
000 000 oo oodb ooo oooo o
0O 000 000000 0D000D Ooooo oo
0000. HbAL1CO OOOOD ODOOOOOO0d
0O 0000 00 0000 000 oooo ood
0O 00 0O 00 D000 ODoo 00O Ooo.
Kawamoto (19911 00000 OOOO OO
0 0000000 oobob Ooboo oo ooo
00 000 D000 000 00 o0oo oogo
Ooog, Fushimi 0(1996)) 000 OOOO O
000 0 OD0000O0 oobo0O OMRIOO OO
0 00000 000D oooO oooooo oo,
god, dodoo oob booo ooooo oo
0000 0D000 000 00 OO0 ooooo

0 000 0000 OO0 000 00O00(noue,
1996). 00 0O0OOO0 0OOOOO 00000
0000 000000 0000000 0000 O
00 OO (Takebayashi, 1998)0 000 O 00O
00000 HDLOOOOO, 0000 00 00
000000 OMRIOO0OO0O0 000 000 O
00 OO0 (Fushimi, 1996)0 OO. 0 00000
0000 0000 O 00000 0 0000 00
00 0000 0000 00 00 0000 OMRI
0000 000000000 000 000 OO0
0.00 0000, 00,0000, 00000, 0
00000 0000 0000 000 O 0000
0000000 000000000 00000 O
0 00 000 00000 000 000 000
ooo.

000 0 00000 0000000 00000
0 00000 0000 00000 000 00 O
00 0000 000 000000 00 0000
00000 0 0O00. 0000 00000 000
00 00 000 000000 000 00 000
0 00 00 000 00000 00 00 00 O
000D 00.

000 OO0 000000 OO0 0000, OO0
000000 000 000 0000 O 0000
OMRO 000000 000 000000 OO0
000000 000 00000 00, 00000
00 00, 00000 000 000 O 0000
0000 00 000 00000 00000 00
00 000000, 0000 000, 0000 O
00000 0000 00 00 000 00000
oooo.

0 000 000000 000000 0000
00 0000 00 000 0000 00,000
000 OMRIDO 00 00000 000 000 O
000 000 00000 000 OO0 0000 O
0000 00000 000 000 OMRIOOO
00 000 00000 000 000 000 00
0 00 0000 0000 0O00.000 0 00
0 0000 0000 00 00 00000 000
0000 OO0 OO0 00000 0000 00 O
0 00000 000 0000 000 000 00
oo.
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oooooooo O 150 0O 10 20030

00: 0000 000 000 000 000 O
0 000 0000 00 00 00000 0000
000 0000 00000 0000 0O 0000
000 000 0000 000000 000 OO0
0 0000 00000 0 00 00000 000
0o ooo.

00: 00 00 000 0000 000 000
00 00 0000 000 1994—2000 OO0
00 000000 00000 000000 000
000 OO0 4530 (OO 3870, 00 663)0 O
000 O00,O0MRIOO O 00000 000 O
oooo.

00: 0000 000 000 OO0 50-5900
(51.4%), 000 00 40—4910(36.4%)) 00
000. 00000 000 OO0 000(31.5%),
0000 (13.2%)Y 000, 000 00 0000
(75.8%), 000 (9.1%) OOO0D0, 0O(@O)
000 00 00 5—9000 00 34.1%, 37.9%
00 OO0 0O0O0. 00 00000 000 00
10~—141 0 (27.1%), 15~1900 (23.5%) 000
0,000 000 50000(34.9%), 10~1400
(22.1%) 0000. 0000000 0000 O O
00 00 00 0000 0000(p<0.01), 000
0000 0000000 O 0000 00000
00000 000. OMRIOOOO 00000 O
00 52.5%, 0000000 (36.2%), 000
2.790 000 0000 00000 00O0O0OO
(000000 24.7%), 00 (DO0OOOO
13.6%) 000 OOO00O0 0000 OO0 000
00 000 000.O0OMRIDO 0000000 OO
0 000000 000 0000 00 OO0 000
00 000 0000, 000 OO0 0000000
00000000 0000 000(p<0.05). 000
0 0000000 00000(p<0.05), 00 00
00 0O OO0 000 0000 00000
(p<0.01) 0000 0OOO0O OO0 000. 0
MRIDO 0000 00000000 00 00000
0000 00000 0000 000 00 00 O
0 000 (@O0 0 000 00)30, HbAICO
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0000 000 O(p<0.01) 000 0O00.
00: 000000 00000 00 00 000
00 0000 OMRIO 000000 000 O
0, 0000000 00000, 0000, 000
000, 00, 0000 0000 0O00.
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