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— Abstract —

Heart Rate Variability of Carbon Disulfide Poisoned Subjects
after Exposure Cessation
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Objectives: A previous study conducted in 2000 measuring the heart rate variability (HRV) of carbon
disulfide (CS,)-poisoned subjects suggested that their HRV was reduced after exposure cessation.
However, the study was limited by the following procedural limitations: (1) only 71 CS,-poisoned sub-
jects participated, (2) no females participated, and (3) the CS,-poisoned subjects were older than the con-
trols. This study was therefore conducted to overcome these limitations of the earlier study.

Methods: The study subjects comprised 122 retired workers with CS, poisoning and the same number
of age- and sex-matched controls. Information on individual age, sex, height, weight, smoking history,
alcohol drinking, regular exercise, medical and occupationa history, chest x-ray, and ECG recording of
the two groups was collected though a self-administered questionnaire and a medical examination.
Standard Deviation of NN intervals (SDNN), Root-Mean-Square of Successive Differences (RMSSD),
Total Power (TP), Low Frequency (LF), High Frequency (HF), and LF/HF ratio were measured as HRV
indices for 5 minutes in the sitting position.

Results: Univariate analysis revealed that all HRV indices of CS,-poisoned subjects were lower than
those of the controls. Multiple linear regression analysis showed that CS, poisoning had negative associa-
tion with all HRV indices and that its association with RMSSD was statistically significant (P<0.05).

Conclusions: This study suggests that CS,-poisoned subjects continue to have reduced HRV, even
though the exposure has ceased.

Key Words: Carbon disulfide, Heart rate variability
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CS, poisoned (n=122)

Controls (n=122)

Age (years)

42~ 49 17 (13.9) 17 (13.9)

50 ~59 43 (35.2) 43 (35.2)

60 ~ 69 54 (44.3) 54 (44.3)

70~75 8(6.6) 8(6.6)
Gender

Male 111 (91.0) 111 (91.0)

Female 11(9.0) 11(9.0)
Current smoking+

Yes 25(22.1) 54 (44.3)

No 88 (77.9) 68 (55.7)
Regular exercise

Yes 46 (37.7) 56 (45.9)

No 76 (62.3) 66 (54.1)
Anti-hypertensive medication+

Yes 29(23.8) 10(8.2)

No 93 (76.2) 112 (91.8)
Diabetes medication

Yes 9(7.4) 4(3.3)

No 113 (92.6) 118 (96.7)
Body Mass Index (kg/m?)* 246 + 32 237 + 2.7
Systolic Blood Pressure (mmHg) 126.6 = 139 127.8 & 15.7
Diastolic Blood Pressure (mmHg)+ 753 £ 94 814 £+ 103
Daily alcohol consumption (g/day)+ 7.6 +11.2 19.9 + 39.3

*: P<0.05, +: P<0.01
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Table 2. Univariate analysis of heart rate variability parametersin the CS2 poisoned subjects and controls

£l
[ R N [ g

CS, poisoned (n=122)

Controls (n=122)

Mean heart rate (beats/min) 715 + 10.7
Time domain
SDNN (msec) 201 + 223
RMSSD (msec)* 19.6 + 155
Frequency domain
In TP (msec?)* 6.11 + 1.06
InLF (msec?)+ 443 + 119
In HF (msec?)* 398 + 1.32
InLF/HF 0.44 + 1.19

69.6 = 104

318+ 174
252 + 184

6.40 = 0.94
490 + 112
4.38 + 1.09
0.51 + 0.88

*: P<0.05, +: P<0.01

SDNN, standard deviation of all normal-to-normal intervals, RMSSD, square root of the mean of the sum of the squares of differ-
ences between adjacent normal-to-normal intervals; TP, total power; LF, low frequency power; HF, high frequency power.

Table 3. Multiple regression analyses for the association of explanatory variables with heart rate variability parameters

SDNN RMSSD InNTP InLF InHF InLF/HF
Age (years) -0.254 -0.315* -0.033+ -0.041+ -0.045+ 0.003
Heart rate (beats/min) -0.531+ -0.560+ -0.038+ -0.026+ -0.048+ 0.023+
Gender 2.205 -0.957 0.058 -0.126 -0.202 0.072
BMI (kg/m?) -0.044 -0.420 -0.015 -0.025 -0.030 0.005
SBP (mmHg) 0.036 0.178 - -0.002 -0.006 -0.001 -0.005
DBP (mmHg) -0.227 -0.357 -0.004 -0.004 -0.008 0.004
Daily acohol
consumption (g/day) -0.004 0.011 0.001 0.002 0.003 -0.0004
Current smoking -0.828 0.483 0.005 0.158 0.138 0.028
Regular exercise 3.212 4.495* 0.209 0.274 0.295 -0.015
Anti-hypertensive
medication 4.583 6.577* 0.269 0.264 0.413* -0.139
Diabetes medication -5.059 -2.017 -0.398 -0.513 -0.325 -0.180
CS, poisoning -2.892 -6.546* -0.179 -0.338 -0.259 -0.091
R-square 0.109 0.204 0.249 0.213 0.297 0.059

*: P<0.05, +: P<0.01

BMI, body massindex; SBP, systolic blood pressure; DBP, diastolic blood pressure.
Gender (female=0, male=1), current smoking (no=0, yes=1), regular exercise (no=0, yes=1), anti-hypertensive medication (no=0,
yes=1), diabetes medication (no=0, yes=1), and CS, poisoning (control group=0, case group=1) were treated as dummy variables.
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