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Abstract: [ Objective | To explore the effects of carbon disulfide on glucose, total cholesterol, and triglyceride levels of
workers exposed to carbon disulfide, and make recommendations on the action level of related occupational health surveillance.
[ Methods ] Data on concentrations of carbon disulfide in workplace and the exposure levels of workers in a chemical fiber factory
were collected from 2004 to 2011. A total of 3456 workers exposed to carbon disulfide were selected for testing glucose, cholesterol, and
triglyceride. Chi-square test was used for statistical analysis. [ Results ] The eight-hour time-weighted average concentrations of the
workers exposed to carbon disulfide were 0.2-41.0mg/m’, and the geometric mean was 2.38 mg/m’. Specifically, 1758 workers were exposed
to carbon disulfide ranging from 0.2 mg/m’® to 2.5 mg/m® (Group A), 653 workers were exposed to 2.6-4.8 mg/m’ (Group B), and 1045
workers were exposed to 5.1-41.0 mg/m® (Group C). For male, the detection rate of elevated triglyceride of Group C was statistically
higher than that of Group A or B (P <0.05), but the difference between group A and group B was not statistically significant
(P>0.05). The differences in the detection rates of elevated glucose and total cholesterol for male and of elevated glucose, total
cholesterol, and triglyceride for female were not statistically significant between different concentration groups (P> 0.05). For age
groups, the detection rate of elevated total triglyceride of Group C was higher than that of Group A or B (P <0.05), but the difference
was not statistically significant between group A and group B (P> 0.05); the difference of the detection rate of elevated glucose and

cholesterol between different concentration groups was not statistically significant (P>0.05). For male, the difference in the detection
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rate of elevated triglyceride between different cumulative exposure level groups was statistically significant (P <0.01), but not for

the elevated glucose or cholesterol (P >0.05). For female, the difference in the detection rate of elevated glucose, cholesterol, and

triglyceride between different cumulative exposure level groups was not statistically significant (P>0.05). [ Conclusion ]

Carbon disulfide higher than 5 mg/m® or cumulative exposure higher than 50 mg/(m® - year) could elevate the detection rate of total

triglyceride in male workers. An action level at 2.5 mg/m’ (time weighed average concentration) is therefore proposed for occupational

health surveillance, and those with a cumulative exposure level of carbon disulfide >50 mg/(m® * year) should take strengthened

physical exams.
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Table 1 Basic information of the study participants

T (AR
Working Age ( years )

IAUKE ( mmol/L )

Glucose

JIH T ( mmol/L )
Cholesterol

SEHH Cmmol/L)
Triglyceride

25 AR (%)
Group Age(years )
A
3 (Male ) 31.33£8.53(19~58)
% ( Female ) 32.72+7.67(18~51)
B
7 (Male ) 33.27+7.80( 18~55)
2 (Female ) 35.11+6.38(19~48 )
C
P (Male ) 30.93 +7.69( 19~55)
2 (Female ) 31.57 +7.59( 18~48 )

11.22 +8.66( 1~42)
12.53 +8.07( 1~33)

13.43 +8.32( 1~36)
14.81+6.97( 1~29 )

11.00 + 8.03( 1~38)
11.48 +7.95(1~29)

4.90 + 1.00( 2.50~24.60 )
4.73+0.71(2.25~14.22)

4.86 +0.62(3.30~10.61 )
478 +0.90(3.50~14.44 )

4.87 +0.85(2.97~14.54)
4.84+1.12(3.76~15.00)

421 +0.88(1.93~7.95)
4.00 £0.78( 1.99~7.01 )

4.27 +0.83(1.99~6.96 )
4.01 +0.66(2.63~7.18 )

4.21+0.83(2.17~6.82)
3.92 £0.73(2.36~6.24 )

1.06 +0.28(0.18~22.96 )
0.71 £0.23(0.20~12.27 )*

1.05 £0.26(0.33~11.08 )
0.71 £0.21(0.19~2.97 )*

1.18 £ 0.28(0.25~15.12 )
0.70 £ 0.23( 0.31~3.58 )*

[ J#: 5B, P<0.01,[ Note ]*: Compared with the male , P<0.01.
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SAERBAAS CYl. BA S CAZMERESIT  WEELLRE GLU A TCHO K H R 22 RS T4
FR U (P<0.0550.01 ), = TG 2 7E FiR 54 X (P>0.05),
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Table 2 Glucose and lipid test results of workers exposed to different concentrations of carbon disulfide

1 GLU( Elevated glucose ) 1 TCHO ( Elevated cholesterol ) 5 TG ( Elevated triglyceride )
o R Rl Rt (%) Kttt Rl (%) Kt R (% )
Group Number of subjects S Lk o Lk DA © L] AAaa] o
Detected subject Detection rate Detected subject Detection rate Detected subject Detection rate
A 1758 90 5.1 77 4.4 290 16.5
B 653 29 4.4 28 43 110 16.8
C 1045 60 5.7 48 4.6 234 224004
Ve — 1.410 0.117 16.728
P — 0.494 0.943 0.000

[EIAA: GAREALE, P<0.01; ##: 5BREALE, P<0.01,
[ Note |AA: Compared with the Group A, P<0.01; ##: Compared with the Group B, P<0.01.

F3 BUARECS REAMELT NMELEREIFTER

Table 3 Glucose and lipid test results of male workers exposed to different concentrations of carbon disulfide

7 GLU( Elevated glucose ) {7 TCHO( Elevated cholesterol ) 1 TG( Elevated triglyceride )
ot M Rt Heth 49 ) Kot Heth 49 ) Kt Rt 4 (%)
Group Number of subjects s P ¢ e . ¢ Pr e ¢

Detected subject Detection rate Detected subjects Detection rate Detected subjects Detection rate
A 1256 69 55 65 52 257 20.4
B 503 26 52 27 5.4 102 20.3
C 905 52 5.7 42 4.7 226 25.04%
Ve — 0.209 0.441 7.509
P — 0.901 0.802 0.023

[ ]Aa: 5AREAWLE, P<0.05; #: 5BREALE, P<0.05,
[ Note | A - Compared with the Group A, P<0.05; #: Compared with the Group B, P<0.05.

x4 BEFREAECS, KEHMEL T AMEMIERE SR

Table 4 Glucose and lipid test results of workers exposed to different concentrations of carbon disulfide against different ages

e 13 T 1 GLU ( Elevated glucose ) # TCHO ( Elevated cholesterol ) #1 TG ( Elevated triglyceride )
e Group Numberofobjects K2 Kol (o) Kot Kot (% ) Rt Kol (%)
Detected subject Detection rate Detected subject Detection rate Detected subject Detection rate
<25% AN 512 23 4.5 9 1.8 41 8.0
B4 100 6 6.0 1 1.0 8 8.0
C4l 323 17 53 10 3.1 43 13.34%
Va — 0.531 2.388 6.710
P — 0.767 0.303 0.035
~40 % AH 254 13 5.1 12 4.7 49 19.2
B4 135 3 22 6 4.4 22 16.3
C4l 147 8 5.4 10 6.8 48 32.74%
x — 2.169 1.046 13.356
P — 0.338 0.593 0.001
>40% A 310 24 7.7 26 84 64 20.6
B4l 125 6 4.8 10 8.0 26 20.8
CH 135 12 8.9 12 8.9 43 31.94%
Ve — 1.729 0.068 7177
P — 0.421 0.967 0.028

[E]a: 5AREA LS, P<0.05; #: 5BREALE, P<0.05,
[ Note | A - Compared with the Group A, P<0.05; #: Compared with the Group B, P<0.05.

242 AEEREMHEADERERELHER H  P<0.01), M LELSRE/R, 5 TCHO /& HRLE ~10

TCHO FlE; TG 6 H 2 pf R E A K e, B 5>50mg/(m’ - 4 ) 422 0], ~20 5 >50mg/( m*+ 4F ) 4
Al BRI SR Z A SR E L (P<0.05,  ZEZESWAHSH%E L (P<0.05, P<001); & TG
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Wi ~10mg/(m’ - 4 )ZH 5 ~40, ~50, >50mg/( m® + 4 )

HzlE, ~205>50mg/(m* -4 )HZHE, ~305
>50mg/(m’ - 4 ) Z M) 22 F A G4 L (P<0.05,
P<0.01); FHoAth SR fish 555 41 6] =5 TCHO 15 TG

HARER LG22 XL (P>0.05), AN[H BE Bl
ZH [A] 5 GLU G H 22 S G 1124 L (P>0.05 ), UL
%5,

T 1 TG A H 2% il SR FHUEE o ot 1) 38 K T o

R5 FEIR

ERHGIHEL(P<0.01), FIF LR BN,
5 TGy 1 2 7E ~10 5 >50 mg/(m* - 4F ) ZH 22 6] . ~

5>50mg/(m* - 4 ) Z (0], ~30 5 >50mg/(m? - 4F )4
Z A 22 S A G X (P<0.01), Tii7EHA 2R
il 21 1) 22 S BG4 L (P>0.05 ); AR RAE
fish i 2H 18] = GLU Filfs; TCHO K R 25 5 o i X

(P>0.05 ). W36, VAT RF i & 41 [H] = GLU
15 TCHO Fli TG &t 22 F G 42 L (P>0.05 ),

RS AL T AMBNEKREITER

Table 5 Glucose and lipid test results of workers with different cumulative exposure levels

5 GLU ( Elevated glucose )

RS [ mg/(m® - 45) ] BLTAN i

5 TCHO ( Elevated cholesterol ) 1 TG ( Elevated triglyceride )

Cumulative exposure[ mg/( m*+a ) | Number of subjects iz friti (%) fir frii (%) iz friiF (%)
Detected subject Detection rate Detected subject Detection rate Detected subject Detection rate
~10(1) 1039 49 4.7 33 32 140 13.5
~20(2) 568 32 5.6 20 35 90 15.8
~30(3) 331 14 4.2 14 4.2 54 16.3
~40(4) 309 14 4.5 13 42 61 19.7*
~50(5) 187 11 5.9 10 53 38 20.3"
>50(6) 1020 59 5.8 63 6.2 251 24.6"
x — 2.491 12.802 47.493
P = 0.780 0.025 0.000
[F QU5 —7| P55 R F H 2875, @a: 5E 14 HE, P<0.05; b: 5E24thE, P<0.05; c: 5% 34 E, P<0.05,

[ Note ](D Figures in parentheses are packet sequence number in the group. @a: Compared with the Group 1, P<0.05; b: Compared with the Group 2, P<0.05;

c: Compared with the Group 3, P<0.05.

Fo BHEARRREMEBAEL T AMEMAEKRESTER

Table 6 Glucose and lipid test results of male workers with different cumulative exposure levels

1 GLU( Elevated glucose )

SR mg/(m® -4 ] BRI

= TCHO ( Elevated cholesterol ) TG ( Elevated triglyceride )

Cumulative exposure[ mg/( m*+a ) ] Number of subjects oz friti (%) fiz friti (%) foriiA firiti (%)
Detected subject Detection rate Detected subject Detection rate Detected subject Detection rate
~10(1) 747 37 5.0 27 3.6 129 17.2
~20(2) 445 28 6.3 19 43 86 19.3
~30(3) 252 12 4.7 12 4.7 49 194
~40(4) 244 12 49 12 49 54 22.1
~50(5) 137 9 6.6 10 7.4 31 23.0
>50(6) 839 49 5.8 54 6.4 236 AR
Ve — 1.930 8.818 31.207
P — 0.860 0.115 0.000
[ JOAR —FI 5 ANEFHIUF G, Da: 5% 1ARE, P<0.05; b: 5H24LHK, P<0.05; c: FH34IE, P<0.05,

[ Note ](D Figures in parentheses are packet sequence number in the group. @a: Compared with the Group 1, P<0.05; b: Compared with the Group 2, P<0.05;

¢: Compared with the Group 3, P<0.05.
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