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Study on Inhalation Toxicity of 1-Hexene in SD Rats
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ABSTRACT

The purpose of this study was to investigate the acute (4 hours) and repeated—dose (6 hours a day, 5 days a
week, 4 weeks) toxic effects of 1 -hexene on Sprague—Dawley (SD) rats which were treated by inhalation. The
results were as follows;

1. The median lethal concentration (LCso) was estimated 52,694 ppm (confidence limit 95%; 49,494 ~ 55 447
ppm) in acute inhalation. Abnormal clinical signs related to the 1-Hexene were not observed with the acute
inhalation dose. Gross findings of necropsy revealed on evidence of specific toxicity related to the 1-hexene.

11. By repeated inhalation exposure the body weight of male were more or less reduced by the dose of 2,500
ppm and 5,000 ppm compared with control group. However there were no significant variation hematology and
blood biochemistry for the exposed rats compared with the control rats. Abnormal clinical signs and gross
findings of necropsy related to the 1 -hexene were not shown.

In conclusion when we exposed 1-hexene to SD rats for 4 weeks, 5 days per week, 6 hours per day, the
Lowest observed effect level (LOEL) was over 2,500 ppm and Non observed effect level (NOEL) was below
500 ppm
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Fig. 1. Inhalating exposure chamber (whole-body type).
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Table 1. Concentration of 1-hexene by exposure* groups

Concentration (ppm)

Groups
Establishment Upper Lower Mean+SD

39.873.9

Group 1 40,000 41,397.7 39,1528 +
886.53
51,7442

Group 2 52,000 529986 479325 =+
1380.66
56,380.1

Group 3 56,000 60,2503 539183 +
1838.83
58,813.1

Group 4 59,000 65,1647 462950 +
5593.48

*exposure of whole-body
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Fig. 2. Changes of Concentration in inhalation chamber
(whole-body type) during the experiment.
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Table 2. Estimation of rats lethal concentration (4 hours) of 1-hexene

Exposure Concentration No. of animal No. of death Total mortality
groups (Mean £ SD) male female male female (total) (%)
Control 0.0+0.00 5 5 0 0 0 0
Group 1 39,873.9+886.53 5 5 0 0 0 0
Group 2 51,744.2+1380.66 5 5 2 2 (4) 40
Group 3 56,380.1+1838.83 5 5 2 4 (6) 60
Group 4 58,813.1+£5593.48 5 5 5 5 a0y 100
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Table 3. Relative organ weight* of male and female Sprague Dawley rats after 1 —Hexene inhalation** for 4 weeks

Unit : %

Group 0 Group 1 Group 2 Group 3

Sex Organ (Comfol) (1,250 ffpm) (2,500 §pm) (5,000 é’pm)
Thymus 0.174+0.03 0.16+001 0.17£0.02 0.16+0.04
Adrenal R 0.0140.00 0.014+0.00 0.01:-0.00 0014000
Adrenal L 0.01£0.00 0.01£0.00 0.01+0.00 0014000
Testis R 0.47+0.05 0.4740.03 0.49+0.04 0484004
Testis L 0474006 0.48+0.04 0494004 0.50+0.05
Heart 0334002 0344002 0.35+004 0344003
Male Lung R 0.2740.03 0.26+0.02 0274004 0264003
Lung L 0.14+0.01 0.14-001 0.15+002 0.14+002
Kidney R 041+003 0.39+0.03 0394003 0.41+006
Kidney L 041+0.03 0394002 0.39+40.03 0.40+0.05
Spleen 0224002 0224002 0234003 0.22+002
Liver 329+0.17 3304030 331£0.38 32940237

Brain 054+0.04 0.54+0.05 0.59+0.07 0.58 +0.03*
Thymus 0214003 0214003 0.2240.04 0.21+0.04
Adrenal R 0012000 0.01+0.00 0.01+0.00 0.01£0.00

Adrenal L 0022000 0024000 0.0240.00 0.012000%
Ovary R 0.04+001 0.04+001 0.034+0.00 0.04+0.01
Ovary L 0044001 0031001 0.03+0.01 0.03+0.00
Heart 0374003 0.35+002 0374003 036002

Female Lung R 0334002 0.33+0.03 0324001 0.314+0.02*
Lung L 0.17£0.01 0.17£0.02 0.1730.01 0172001

Kidney R 0394003 0.42 40 .02% 0.414003* 0.424003*

Kidney L 0374002 0394005 04040 .03* 0.414£003%*

Spleen 0.23+0.03 0.24+0.02 0244004 0.23+0.03
Liver 327402 328+035 3224026 328+0.34
Brain 0.86+0.04 0.8440.1 0.8740.11 0.85+0.09

All values are expressed as mean £ SD.

Significant differences as compared with control : * p<0.05, ** p<0.01

* Wet weight
** whole-body exposure
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Table 4. Hematological results in male and female Sprague Dawley rats after 1 -Hexene inhalation for 4 weeks

Sex Ttems Group 0 Group 1 Group 2 Group 3
(Control) (1,250 ppm) (2,500 ppm) (5,000 ppm)
WBC 83+243 84+334 84+2.15 6.01+2.93*
RBC 73+0.35 7.640.59* 7.7+£0.48* 761+045
HGB 14.3+0.59 14.6+0.63 14.7+0.88 14.61+0.67
Male HCT 4334226 450+2.48% 45.7+2.83* 457+2.84
MCV 5924291 59.1£2.03 59.7+2.76 60.4+2.08
MCH 19.5+0.86 19240.83 19.3£094 19.3+0.66
MCHC 33.0+0.78 324+0.79 323+0.53* 32.0£0.80%*
PLT 1118.04229.84 1204.8+152.48 1149212941 1184.0£162.29
WBC 55+2.15 50+1.79 54+238 54+1.80
RBC 76+0.26 74+0.30 74+£044 7.4+0.60
HGB 149+0.55 14.5+£0.56 14.8+0.48 14.6%1.12
Female HCT 438+1.78 432+3.59 4334241 43.7=321

MCV 576151 58.0+£3.86 58.5+3.19 59.0+291
MCH 19.6x0.67 19.6+0.70 200+£0.79 19.710.62
MCHC 34040.71 33.8+1.79 3424159 334+142
PLT 12604+ 161.76 1286.3+163.64 1253.1+106.06 1052.1 +£372.59

All values are expressed as mean+SD.

Significant differences as compared with control: * p<0.05; ** p<0.01.

WBC, white blood cell count (10%/mm?); RBC, red blood cell count (10mm?); HGB, hemoglobin (g/dl); HCT, hematocrit (%); MCV, mean
corpuscular volume (u¥); MCH, mean corpuscular hemoglobin (pg); MCHC, mean corpuscular hemoglobin concentration (%); PLT, platlet

(10%3).
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Table 5. Biochemical serum values in male and female Sparague Dawley rats after 1 -Hexene inhalation for 4 weeks
TOU Group 1 Group 2 Group 3
Sex Ttems (%ont?o(l)) (1250 Spm) (2,500 Spm> (5,000 gpm)

TP 551+049 5.0+0.60* 5.3+0.44* 56+0.30
BUN 10.6£1.06 104+£1.81 12241.78** 12.1+1.10**
CRTN 0.6+0.13 0.5+£0.10* 0.6x0.05 0.6+£0.05
TBIL 02+003 0.240.00 02+003 02+0.00

Male ALT 2244631 224+1091 260+£4.92 26.0+£4.59*
AST 1170£17.39 108.7 +28.66 1126+1897 12477 £25.67
ALP 563.6+82.87 4757+£137.39 491.31+9553 4845+ 111.01**
GLU 1155+23.73 1054+2227 111.3+19.14 101.8+17.98
TCHO 520+735 530+6.36 55.7+7.33 600+7.01*
TP 5.5+033 544035 5.6+0.55 57+023
BUN 130x£1.75 1174141 133+2.22 115£2.04
CRTN 0.6+0.11 0.6+0.07 0.5x0.06 0.6+£0.04
TBIL 0.24+0.00 02+0.04 0240.05 02+0.09

Female ALT 16.2+£4.80 16.3+6.41 189+2.77 20.8%3.16
AST 99.1+£13.06 104.9+£23.67 1059+222 99.6+16.61
ALP 289.0+93.16 269.7£67.00 267.81+32.49 320.8+38.13
GLU 999+17.10 923+11.59 84.6+10.42 111442453
TCHO 75.7+£8.12 68.9+£12.05 68.8+£10.33 70.7£11.01

All values are expressed as mean+SD.

Significant differences as compared with control : * p<0.05; ** p<0.0l.

TP, total protein (g/dl); BUN, urea nitrogen in blood (mg/dl); CRTN, creatinine (mg/dl); TBIL, total bilirubin (mg/dl); GPT, glutamic pyruvic
transferase (w1); GOT, glutamic oxaloacetic transaminase (u/1); ALT, alanine aminotransferase (u/1); AST, aspartate aminotransferase (1U/I);
ALP, alkaline phosphotase (IU/1); GLU, glucose (mg/dl); TCHO, total cholesterol (mg/dl).
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