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Toxicity of Methylcyclohexane and the Effects on Nervous System
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ABSTRACT

Methylcyclohexane is frequently used in industrial sites (2,592tons/year) as rubber adhesives, ink, paint thinners,
organic solvents, and so on. However, there are limited data on the toxic evaluation of methylcyclohexane. This study
aims to predict the hazards and neurological effects of methylcyclohexane using SD rats in order to prevent health
disorders of workers. The OECD Guideline for Testing of Chemicals (OECD, 2001) was used as a reference during the
tests. For 13 weeks (once a day, five days per week) 0, 10, 100 and 1,000mg/kg/day of methylcyclohexane was injected
to SD rats to observe any changes in the body or organ weight, hematology, histopathology, mobility, blood pressure,
and neurotransmitter. As a result, some male and female SD rats injected with 1,000mg/kg/day of methylcyclohexane
died. On the other hand, surviving rats showed significant changes such as hematological changes involving the
decrease in the number of red blood corpuscles, and the decrease or increase in the weight of the lungs, kidneys,
spleens, and livers (p< 0.05, p<0.01). Also histopathological lesions were observed in the hearts and kidneys.

In the test for the effect on the nervous system, SD rats injected with 100mg/kg/day of methylcyclohexane had higher
blood pressure levels compared to the control group. However, no abnormal effects was observed in the mobility,
serotonin, neurotransmitter, and the biopsy of the brain and coronary arteries.

The study results revealed that the livers, hearts, and kidneys were affected by methylcyclohexane. The absolute toxic
dose of methylcyclohexane is 1,000mg/kg/day, NOAEL is 100 mg/kg/day, and it is not a toxic substance to the nervous
system.
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Table 1. Activity counts for 72 hours SD male & female rats subcutaneous injection to methylcyclohexane for 13 weeks

Methylcyclohexane (mg/kg/day)

Parameters
0 10 100 1,000
Male
Sensor 1 22,723 25,278 30,870 42,076
Sensor 2 28,971 29,400 36,244 -
Sensor 3 27,502 30,132 41,770 -
Sensor 4 19,486 - 31,061 -
Sensor 5 28,541 20,920 28,622 -
Mean + SD 25,444+4,158 26,432+4,251 33,713+5,299 (42,076)*
Female
Sensor 1 47,896 34,170 21,325 51,050
Sensor 2 35,107 38,365 40,950 -
Sensor 3 34,401 31,878 32,199 -
Sensor 4 25,377 37,498 41,370 -
Sensor 5 24,780 34,180 35,292 -
Mean + SD 33,512+9,389 35,218+2,666 32,427+9,607 (51,050)*

All values are expressed as mean+SD.
Significant differences as compared with control : * p<0.05.
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Figure 1. Changes of body weight in male rats exposed to methyl-
cyclohexane for 13 weeks
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Figure 2. Changes of body weight in female rats exposed to methyl-
cyclohexane for 13 weeks
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Table 2. Landing foot splay evaluated during the functional observational battery after the 13 weeks

(unit: cm)
Sex Position Control 10mg/kg/day 100mg/kg/day
Mal Front legs 2.50+0.81 2.66+0.62 2.38+0.42
ale
Hind legs 5.15+1.93 6.16+1.13 5.83+1.89
Front legs 2.54+0.82 2.17+0.60 2.59+1.11
Female
Hind legs 5.79+1.45 4.82+1.21 4.45+0.72
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Figure 3. Representatlve photograph of liver from the 1,000mg/kg/day Figure 4. Representatlve photograph of liver from the 1,000mg/kg/day

group, showing bile duct proliferation.

group, showing hyperemla

Figure 5. Representative photograph of lung from the 1,000mg/kg group, Figure 6. Representative photograph of heart from the 1,000mg/kg/day

showing local congestion/ hemorrhage.

group, showing myocardlal necrosis.

Figure 7. Representative photograph of kidney from the control group, Figure 8. Representative photograph of kidney from the 1,000mg/kg/ day

showing normal appearance.
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Table 3. Changes in mean arterial pressure(MP), systolic pressure(SP), diastolic pressure(DP) and heart rate (HR) in male and female rats exposed to

methylcyclohexane for 13 weeks

Parameter Sex Control 10mg/kg/day 100mg/kg/day
HR Male 395.4+492.5 440.4+53.3 411.2483.5
(heart rate) Female 432.4+80.8 522.0+80.9 432.0+91.7
Sp Male 182.4+38.5 228.4+66.3 256.8+60.9
(systolic pressure) Female 159.4+49.5 205.2+57.1 243.4+53.2
DP Male 146.2437.1 191.8+69.9 207.0+59.1
(diastolic pressure) Female 136.6+45.7 164.6+36.5 198.4+47.8
MP Male 158.0+37.4 203.6+68.3 223.2458.7
(mean pressure) Female 143.8+46.9 178.0+41.7 213.2+48.1
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Figure 9. Changes in mean blood pressure in male and female rats
exposed to methylcyclohexane for 13 weeks
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Table 4. Serotonin values in serum of male and female rats treated with (mean pressure)?] Z-9- ¢, & EF AFEZ Folxo

methylcyclohexane for 13 weeks

Concentration of methylcyclohexane

Sex/Parameter
Control 10mg/kg/day 100mg/kg/day
Male Serotonin 0.1309+0.0052 0.1290+0.0030 0.1271+0.0018
Female (ng/ml) 0.1358+0.0050 0.13230.0037 0.12840.0028
http://www ksoeh.org/ J Korean Soc Occup Environ Hyg, 2011: 21(2): 82-89
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