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I. ≤  

 

─℮∟⁸ ┘∕─ ╩ ╗⁹ ╩™℮⁹

∂⁹ ⌐╟╢ ⌐≈™≡│⁸ ₈ ₉≤™℮⁹ 1─ 2 4

1⌐ ≠ↄ 8 3 29 33 ⁹ ₈

₉≤™℮⁹ ⌐⅔™≡ ╘≡™╢≤↓╤≢№╡⁸ 168─ ⌐╟╢ ╩

⇔≡™╢⁹  

 

25 ─ 35 ₈35 ₉≤™℮⁹ ≢│⁸

3 1 ┘ 9⌐╟╡ SDS ♩כ◦♃כ♦

─ ≤↕╣≡™╢ 640 ─℮∟⁸ 1─ 2⌐ ↕╣≡™⌂™ ⌐

╟╢ ⌐≈™≡ ╩ ∫√≤↓╤≢№╢⁹∕─ ⁸SDS ─ ≤↕╣≡™╢

│ 673 ⌐ ⇔√↓≤ ⅛╠⁸ 30 11 ⌐ ╡╕≤╘╠╣√₈

35 ₉⌐⅔™≡│⁸₈ ⌐⅔™≡⁸↓╣╠─ ⌐╟

╢ ⌐≈™≡ ↄ ⌐ ╘╢≤≤╙⌐⁸ ╘≡ ⌐╟╢ ⌐ ∆

╢ ⌐⅔™≡ 1─ 2┼ ∆═⅝⅛ ⅛─ ╩ ℮↓≤⅜ ₉≤↕╣√⁹  

 

↓─ ⌐╟╢ ⌐ ∆╢ ≢─ ⌐│⁸ ─ ⌐╟╢ ⌐ ∆

╢ ─ ⅜ ≢№╢⁹∕─√╘⁸ ≢│ ─ ⌐╟

╢ ⌐ ╢ ╩ ⇔√⁹ 
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II.  

1. ─  

 ≢│⁸ ⁸SDS ─ ≤↕╣≡™╢ 673 ─℮∟⁸

⌐ ↕╣≡™╢ 168 ┘ 1─ 2⌐ ↕╣≡™╢

5 ╩ ™√ ╩ ⌐⁸ ⌐ ∆╢ ╩ ⇔√⁹ ⇔

√ ⌐≈™≡⁸ ⌐┌ↄ ⇔√↓≤╩ ≤⇔≡ ⇔√ ⌐ ∆╢ ╩

∫√⁹ ⱨ꜡כ│  2.1-1⌐ ∆≤⅔╡≢№╢⁹  

 

 

 2.1-1 ⱨ꜡כ  
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2. ─ ה  

 ─  

≢│ ─ ─ │ ⁸ ┘ ─ ╡ ™⌐≈™≡

╩ ╢√╘⁸ ─ ≤ ╩ ╕ⅎ⁸  2.1-1⌐ ∆ ┘ ה ─

⅛╠⌂╢ 5 ─ ≢ ╩ ⇔√⁹  

 

 2.1-1  

    ≢─  

    ⁸

⁸  

 

╡╕≤╘  

   

 

 ⁸

⁸  

⁸꜠ⱦꜙכ⌐

≈™≡─ ה ▪

♪Ᵽ▬☻  

  

 

  ⁸꜠ⱦꜙכ⌐

≈™≡─ ה ▪

♪Ᵽ▬☻  

ה    

⁸ ⁸

 

⁸꜠ⱦꜙכ⌐

≈™≡─ ה ▪

♪Ᵽ▬☻  

   

☻ⱳכ♠  

 

ה ה

ה

 

⁸꜠ⱦꜙכ⌐

≈™≡─ ה ▪

♪Ᵽ▬☻  

 

 ─  

│⁸ ⌐ ∆╢ ╛ ─ⱨ◊כⱴ♇♩ ⌐≈™≡

∆╢╒⅛⁸ ─ ⌐ ∂≡ ⌂ ╩ ∫√⁹ ─ ≤

─ │⁸  2.2-1 ∆≤⅔╡≢№╢⁹  

 

 2.2-1 ≤ ─  

  

ὁ ὂ ὁ ὂ
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1 ≢ ╩ ⇔√ ⁸ 4 ╕≢─ ⌐ ⌐ ∆╢

─ ┘ ⌐≈™≡ ⇔√ ─꜠ⱦꜙכ ─╕≤╘ ⁸₈꜠ⱦꜙכ

◘ⱴꜞ℮⁹™≥₉כ ⌐⅔↑╢ ╛⁸ ⅜ ∆╢ ─ ╩ ∫√⁹

─ │⁸  2.2-1⌐ ∆≤⅔╡≢№╢⁹  

 

 2.2-1 ─  

   

1  20198 9

15:00-17:00 

 ̧ ─ ─  

 ̧ ─ ─  

 ̧ ⌐ ∆╢ ─ ─  

 ̧ ─ⱨ◊כⱴ♇♩─  

 ̧ ≡™≈⌐ꜟכꜙ☺◔☻─  

2  201911 5

15:00-17:00 

 ̧ ─ ─  

 ̧ ⌐╟╢꜠ⱦꜙכ ≤ ─  

 ̧ ⇔√ ─  

 ̧ ≡™≈⌐ꜟכꜙ☺◔☻─  

3  201912 26

13:00-15:00 

 ̧ ─ ─  

 ̧ ⌐╟╢꜠ⱦꜙכ ≤ ─  

 ̧ ⇔√ ─  

 ̧ ≡™≈⌐ꜟכꜙ☺◔☻─  

4  20202 28  

ⱷכꜟ  

 ̧ ─ ─  

 ̧ ⌐╟╢꜠ⱦꜙכ ≤ ─  

 ̧ ⇔√ ─  

 ̧ ─  
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3. ⌐ ∆╢  

 ≢ ≤∆╢  

≢ ≤∆╢ │⁸ ⁸SDS ─ ≤↕╣≡™╢ 673

─℮∟⁸ ⌐ ↕╣≡™╢ 168 ┘ 1─ 2⌐

↕╣≡™╢ 5 ╩ ™√ 500 ≢№╢⁹ │  3.1-1

┘  3.1-2─≤⅔╡≢№╢⁹⌂⅔⁸ ⁸ ᵑ 9⌐ ↕╣╢ ─

℮∟⁸ 25 ⌐⅔™≡ ∆╢↓≤⅜ ≤↕╣⌂⅛∫√ 32 │₈

ᵑ₉⁸ ᵒ 500 ─℮∟ ᵑ⌐ ⇔⌂™ 468 │₈ ᵒ₉

≤ ∆⁹  

─ ─ ⌐│ ≤⇔≡ ↕╣≡⅔╡⁸ ─ ⅜ ↕╣≡™╢

╙№╢⁹ ─ ≢│⁸ ₈ ─№╪−╪◘▬♩₉≢ ↕╣≡™╢ GHS ⸗

♦ꜟꜝⱬꜟה⸗♦ꜟ SDS ⌐ ↕╣≡™╢ ┘ 22 1─ ╩

⌐⁸ ∆╢ ╩ ⇔⁸↓╣╠─ ╩ ≤⇔√⁹  

  

 3.1-1 ≤∆╢ ᵑ2 
ה 3  CAS  

9 

15 ▪☿♩♬♩ꜞꜟ  75-05-8 

41 ▬♁◦▪fi ⱷ♅ꜟ  624-83-9 

61 ◄♃ⱡכꜟ  64-17-5 

71 ◄♅ꜟⱷ♅ꜟ◔♩fiⱭꜟ○◐◦♪  1338-23-4 

75 ◄♅꜠fi◓ꜞ◖כꜟ  107-21-1 

78 ◄♅꜠fi◓ꜞ◖כꜟ⸗ⱡ◄♅ꜟ◄כ♥☿▪ꜟ♥כ♩

☿꜡♁ꜟⱩ▪☿♥כ♩  

111-15-9 

116 ○♂fi  10028-15-6 

127 ●♁ꜞfi  8006-61-9 

◒♇ꜝⱲfiⱩכ◌ 130  1333-86-4 

137 ┘∕─   

149 ◒꜡꜡☺ⱨꜟ○꜡ⱷ♃fi HCFC22כ  75-45-6 

ꜟכ♃ꜟכ◖ 174   

176  64-19-7 

190 ◌ꜟ◦►ⱶ  1305-78-8 

204 ◦▪♫Ⱶ♪  420-04-2 

205 ◦▪ⱡ▪◒ꜞꜟ ◄♅ꜟ  7085-85-0 

251 ☺◒꜡꜡ⱨ▼ⱡ◐◦  94-75-7 

272 ☺♬♩꜡♩ꜟ◄fi  121-14-2 

279 ☺Ⱪ꜡⸗◄♃fi EDB  106-93-4 

322 ∆∏ ┘∕─   

337 ♃fi◓☻♥fi ┘∕─   

346 ♅○╡╪ ☺◄♅ꜟ ♩ꜞ

◒꜡꜡ Ⱨꜞ☺ꜟ ◒꜡ꜟⱧꜞⱱ☻  

2921-88-2 

379 ┘∕─   

415  10049-04-4 

429 ♬♩꜡ⱷ♃fi  75-52-5 

                                                        
1 22 ⌐╟╢ ה ⌐ ∆╢  
2 CAS ⅜₈ ₉≤⌂∫≡™╢ │ ≢№╡⁸ ─ ╩ ╗⁹  
3 3 1 │ 9 ─↓≤╩™℮⁹ ∂⁹  
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ה 3  CAS  

437 ┘∕─   

449 Ᵽꜞ►ⱶ ┘∕─   

482 Ⱪ♃fi   

494 ⱪ꜡Ⱨꜟ▪ꜟ◖כꜟ   

508 Ⱬ◐◘◒꜡꜡◦◒꜡Ⱬ◐◘fi

ꜞfi♦fi  

608-73-1 

603 ⸗ꜞⱩ♦fi ┘∕─   

632 ꜡☺fi  8050-09-7 

 

 

 3.1-2 ≤∆╢ ᵒ2 
3  CAS  

3 1  

1 ☺◒꜡ꜟⱬfi☺☺fi ┘∕─  91-94-1  

2 ▪ꜟⱨ□כ♫ⱨ♅ꜟ▪Ⱶfi ┘∕─  134-32-7  

fi☺ꜞ♩כ♩ꜟ○ 4 ┘∕─  119-93-7  

5 ☺▪♬◦☺fi ┘∕─  119-90-4  

9 

2 ▪◒ꜞꜟ  79-10-7 

5 ▪◒ꜞꜟ ⱥ♪꜡◐◦ⱪ꜡Ⱨꜟ  999-61-1 

6 ▪◒ꜞꜟ ⱷ♅ꜟ  96-33-3 

10 ▪☺Ⱨfi  124-04-9 

11 ▪☺ⱳ♬♩ꜞꜟ  111-69-3 

11-2 ▬♁Ⱪ♅ꜟ  542-56-3 

11-3 ▪☻ⱨ□ꜟ♩  8052-42-4 

11-4 ▪☿♅ꜟ▪☿♩fi  123-54-6 

12 ▪☿♅ꜟ◘ꜞ♅ꜟ ▪☻Ⱨꜞfi  50-78-2 

13 ▪☿♩▪Ⱶ♪  60-35-5 

14 ▪☿♩▪ꜟ♦ⱥ♪  75-07-0 

16 ▪☿♩ⱨ▼ⱡfi  98-86-2 

18 ▪☿♩fi◦▪ⱡⱥ♪ꜞfi  75-86-5 

20 ▪Ⱶ♪ ▪fi⸗♬►ⱶ  7773-06-0 

21 ▪Ⱶⱡ◄♃ⱡכꜟ  141-43-5 

22 ▪Ⱶⱡ ꜞꜗ◦כ♃ ⱷ♅ꜟ♅○

♩ꜞ▪☺fi ○fi ⱷ♩ꜞⱩ☺

fi  

21087-64-9 

23 ▪Ⱶⱡ כ ꜟכ♂▪ꜞ♩ ▪Ⱶ

ꜟכ꜡♩  

61-82-5 

24 ▪Ⱶⱡ ♩ꜞ◒꜡꜡Ⱨꜞ☺fi ◌ꜟ

Ⱳfi Ⱨ◒꜡ꜝⱶ  

1918-02-1 

25 ▪ⱵⱡⱧꜞ☺fi  504-29-0 

26 ♫♩ꜞ►ⱶ  7631-90-5 

ꜟכ◖ꜟ▪ꜟꜞ▪ 27  107-18-6 

28 ▪ꜞꜟ○◐◦ ◄ⱳ◐◦ⱪ꜡Ɽfi  106-92-3 

29 ▪ꜞꜟ   

30 ▪ꜞꜟ ⱡꜟⱴꜟ ⱪ꜡Ⱨꜟ☺☻ꜟⱨ▫♪  2179-59-1 

31 ╡╪ ♩ꜞⱷ♅ꜟ  121-45-9 

32 ▪ꜟ◐ꜟ▪ꜟⱵ♬►ⱶ   

34 ▪ꜟⱨ□ ▪☿♩♬ꜟⱬfi☺ꜟ ⱥ♪꜡◐◦

◒ⱴꜞfi ꞉ꜟⱨ□ꜞfi  

81-81-2 
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3  CAS  

35 ▪ꜟⱨ□ ▪ꜟⱨ□ ☺◒꜡꜡♩ꜟ◄fi  98-87-3 

36 ▪ꜟⱨ□ -ⱷ♅ꜟ☻♅꜠fi  98-83-9 

37 ▪ꜟⱵ♬►ⱶ ┘∕─  7429-90-5  
▪ꜟⱵ♬►ⱶ   

42 ▬♁ⱪ꜠fi  78-79-5 

43 ▬♁ⱪ꜡Ⱨꜟ▪♬ꜞfi  768-52-5 

44 ▬♁ⱪ꜡Ⱨꜟⱱ☻ⱱfi ◄♅ꜟ ⱷ♅ꜟ

ⱷ♅ꜟ♅○ⱨ▼♬ꜟ ⱨ▼♫Ⱶⱱ☻  

22224-92-6 

45 ▬♁ⱪ꜡Ⱨꜟ▪Ⱶfi  75-31-0 

46 ▬♁ⱪ꜡Ⱨꜟ◄כ♥ꜟ  108-20-3 

47 ô ▬♁ⱪ꜡ⱳ◐◦ ♩ꜞⱨꜟ○꜡ⱷ♅ꜟⱬfi☼▪

♬ꜞ♪ ⱨꜟ♩ꜝ♬ꜟ  

66332-96-5 

49 ▬♁ⱱ꜡fi  78-59-1 

50  10025-67-9 

52  10102-43-9 

53  10024-97-2 

54 ▬♇♩ꜞ►ⱶ ┘∕─   

55 ▬ⱪ◦꜡fiכ◌ⱪ꜡ꜝ◒♃ⱶ  105-60-2 

56 ▬Ⱶ♄♂ꜞ☺fi♅○fi  96-45-7 

57 ô ▬Ⱶⱡ◦◒꜡Ⱬ◐◘ ☺◄♬ꜞ

♦fiⱷ♅ꜟ ☺▪♬ꜞfi ⱬ▬◦♇◒꜠♇

♪  

569-61-9 

59 ▬fi♦fi  95-13-6 

60 ►꜠♃fi  51-79-6 

62 ◄♃fi♅○כꜟ  75-08-1 

63 ◄♅ꜞ♦fiⱡꜟⱲꜟⱠfi  16219-75-3 

64 ◄♅ꜟ▪Ⱶfi  75-04-7 

Ɑfi♅ꜟ◔♩fiכꜞ♄fi◌☿כꜟ♅◄ 66  541-85-5 

68 ◄♅ꜟ ⱨ▼♬ꜟ ◄♅ꜟⱱ☻ⱱⱡ♅○♫כ♩

ⱱⱡⱱ☻  

944-22-9 

69 ◄♅ꜟⱫ◐◘fi  149-57-5 

70 ◄♅ꜟⱬfi♀fi  100-41-4 

72 ◄♅ꜟ⸗ꜟⱱꜞfi  100-74-3 

72-2 ◄♅꜠fi  74-85-1 

76 ◄♅꜠fi◓ꜞ◖כꜟ⸗ⱡ▬♁ⱪ꜡Ⱨꜟ◄כ♥ꜟ  109-59-1 

77 ◄♅꜠fi◓ꜞ◖כꜟ⸗ⱡ◄♅ꜟ◄כ♥ꜟ ☿꜡♁ꜟ

Ⱪ  

110-80-5 

79 ◄♅꜠fi◓ꜞ◖כꜟ⸗ⱡ ⱡꜟⱴꜟ Ⱪ♅ꜟ◄כ♥ꜟ

Ⱪ♅ꜟ☿꜡♁ꜟⱩ  

111-76-2 

79-2 ◄♅꜠fi◓ꜞ◖כꜟ⸗ⱡⱩ♅ꜟ◄כ♃☿▪ꜟ♥כ♩  112-07-2 

81 ◄♅꜠fi◓ꜞ◖כꜟ⸗ⱡⱷ♅ꜟ◄כ♥☿▪ꜟ♥כ♩  110-49-6 

84 ô ◄♅꜠fi ô ⱦⱧꜞ☺♬►ⱶ ☺Ⱪ꜡Ⱶ

♪ ☺◒▪♇♩  

85-00-7 

85 ◄♩◐◦ ☺ⱷ♅ꜟ◄♃fi  637-92-3 

86 ◄♩◐◦ⱨ▼♬ꜟ ⱷ♅ꜟⱪ꜡Ⱨꜟ

ⱨ▼ⱡ◐◦ⱬfi☺ꜟ◄כ♥ꜟ ◄♩ⱨ▼fiⱪ꜡♇◒

☻  

80844-07-1 

88 ◄ⱳ◐◦ ▬♁ⱪ꜡ⱳ◐◦ⱪ꜡Ɽfi  4016-14-2 

89 ◄ⱳ◐◦ ⱪ꜡Ɽ♫כꜟ  765-34-4 

90 ◄ⱳ◐◦ ⱪ꜡Ɽⱡכꜟ  556-52-5 

92 ◄ⱷꜞכ  1302-74-5 
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3  CAS  

93 ◄ꜞ○♫▬♩  12510-42-8 

95 ▪ꜞꜟ  107-05-1 

96 ▪fi⸗♬►ⱶ  12125-02-9 

97 ◦▪fi  506-77-4 

99 ♅○♬ꜟ  7719-09-7 

101 ⱬfi☺ꜟ  100-44-7 

102 ⱬfi♂▬ꜟ  98-88-4 

103 ⱱ☻ⱱꜞꜟ  10025-87-3 

105 ◌fiⱨ▼fi ♩◐◘ⱨ▼fi  8001-35-2 

106 ☺ⱨ▼♬ꜟ○◐◦♪  31242-93-0 

108 ô ○◐◦ⱦ☻ ◒꜡꜡▪♬ꜞfi  28434-86-8 

109 ○◐◦ⱦ☻ ♅○ⱱ☻ⱱfi ô ô ♥♩ꜝ

◄♅ꜟ ☻ꜟⱱ♥♇ⱪ  

3689-24-5 

110 ô ○◐◦ⱦ☻ⱬfi♀fi☻ꜟⱱ♬ꜟⱥ♪ꜝ☺♪  80-51-3 

111 ○◐◦ⱦ☻ⱱ☻ⱱfi ♫♩ꜞ►ⱶ  7722-88-5 

113 ○◒♃◒꜡꜡

Ⱬ◐◘ⱥ♪꜡ ⱷ♃ⱡ

▬fi♦fi ◒◒꜡ꜟ♦fi  

57-74-9 

114 ○◒♃ⱡכꜟ  123-96-6 

115 ○◒♃fi  111-65-9  

117 ○ⱷ● ◒꜡꜡▪☿♩ⱨ▼ⱡfi  532-27-4 

120 ○ꜟ♩ ◒꜡꜡☻♅꜠fi  2039-87-4 

121 ○ꜟ♩ ◒꜡꜡♩ꜟ◄fi  95-49-8 

ꜟכⱩ♅ꜟⱨ▼ⱡכꜞ♄fi◌☿כ♩ꜟ○ 123  89-72-5 

ꜟכ♁♬▪꜡♩♬כ♩ꜟ○ 124  91-23-6 

ꜟכ◖♥◌ 128  120-80-9 

132 ⅞  64-18-6 

133 ⅞ ◄♅ꜟ  109-94-4 

134 ⅞ ⱷ♅ꜟ  107-31-3 

135 ◐◦ꜞ☺fi  1300-73-8 

2,3-◐◦ꜞ☺fi  87-59-2 

2,4-◐◦ꜞ☺fi  95-68-1 

2,5-◐◦ꜞ☺fi  95-78-3 

2,6-◐◦ꜞ☺fi  87-62-7 

3,4-◐◦ꜞ☺fi  95-64-7 

3,5-◐◦ꜞ☺fi  108-69-0 

138 ◒ⱷfi  98-82-8 

♩כ♁○꜠◒ 140  61789-28-4 

143 ◒꜡꜡▪☿♅ꜟ ◒꜡ꜞ♪  79-04-9 

144 ◒꜡꜡▪☿♩▪ꜟ♦ⱥ♪  107-20-0 

145 ◒꜡꜡▪☿♩fi  78-95-5 

146 ◒꜡꜡◄♃fi ( ◄♅ꜟ  75-00-3 

147 ◒꜡꜡ ◄♅ꜟ▪Ⱶⱡ ▬♁ⱪ꜡Ⱨꜟ▪Ⱶⱡ

♩ꜞ▪☺fi ( ▪♩ꜝ☺fi  

1912-24-9 

148 ◒꜡꜡ ○ꜟ♩ ⱨ▼♬꜠fi☺▪Ⱶfi  95-83-0 

148-2 ◒꜡꜡  79-11-8 

150 ◒꜡꜡ ♩ꜞ◒꜡꜡ⱷ♅ꜟⱧꜞ☺fi ♬♩ꜝ

Ⱨꜞfi  

1929-82-4 

151 ◒꜡꜡ ♩ꜞⱨꜟ○꜡◄♅ꜟ☺ⱨꜟ○꜡

ⱷ♅ꜟ◄כ♥ꜟ ◄fiⱨꜟꜝfi  

13838-16-9 

152 ◒꜡꜡ ♬♩꜡ⱪ꜡Ɽfi  600-25-9 
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3  CAS  

154 ◒꜡꜡ⱨ▼ⱡכꜟ  25167-80-0 

◒꜡꜡ⱨ▼ⱡכꜟ  95-57-8 

◒꜡꜡ⱨ▼ⱡכꜟ  108-43-0 

◒꜡꜡ⱨ▼ⱡכꜟ  106-48-9 

155-2 1 ◒꜡꜡ 2 ⱪ꜡Ɽⱡכꜟ  127-00-4 

155-3 2 ◒꜡꜡ 1 ⱪ꜡Ɽⱡכꜟ  78-89-7 

156 ◒꜡꜡ⱪ꜡Ⱨ○fi  598-78-7 

157 ◒꜡꜡ⱬfi☺ꜞ♦fiⱴ꜡ⱡ♬♩ꜞꜟ  2698-41-1 

159 ◒꜡꜡Ɑfi♃ⱨꜟ○꜡◄♃fi  76-15-3 

162 ◒꜡꜡ ⱷ♅ꜟ▪♬ꜞfi ┘∕─  95-69-2  
◒꜡꜡ 2 ⱷ♅ꜟ▪♬ꜞfi  3165-93-3 

162-2 ◒꜡꜡ ⱷ♅ꜟ ○◐♁ ◒꜡ⱷ

fiכ ▬ꜟ ô ô ☺◄♅ꜟ ⱱ☻ⱱ꜡♅○▪כ♩  

56-72-4 

163 ◒꜡꜡ⱷ♅ꜟⱷ♅ꜟ◄כ♥ꜟ  107-30-2 

164  64741-44-2 

165 ↑≈  68308-34-9 

165-2 ◦ꜞ◌  14808-60-7  

166 ◔♥fi  463-51-4 

167 ◕ꜟⱴfi  7782-65-2 

168   

169 ╡╪  10026-13-8 

170 Ɽꜝⱨ▫fi  8002-74-2 

173  7789-30-2 

◘ⱨ♫ꜟכ♃ꜟכ◖ 175   

178 ☺ⱷ♅ꜟⱩ♅ꜟ  108-84-9 

179  301-04-2 

180 ⱦ♬ꜟ  108-05-4 

183 ⱬfi☺ꜟ  140-11-4 

186 ◘♅ꜝ▬◦fi  9014-01-1 

187 ╡╪  7719-12-2 

189 ▪ꜟⱵ♬►ⱶ  1344-28-1 

191 ♅♃fi  13463-67-7 

192  1309-37-1 

193 Ⱪ♅꜠fi  106-88-7 

194 ⱪ꜡Ⱨ꜠fi  75-56-9 

195 ⱷ◦♅ꜟ  141-79-7 

196 ╒℮  1303-86-2 

197 ╒℮  10294-33-4 

197-2 ▪ꜟⱵ♬►ⱶ  7784-18-1 

198  7790-91-2 

199 ╒℮  7637-07-2 

200 ◌ꜟ◦►ⱶ  7778-54-3 

201 ô ☺▪☿♅ꜟⱬfi☺☺fi  613-35-4 

202 ☺▪☿♩fi▪ꜟ◖ ꜟ  123-42-2 

207 ☺▪Ⱶⱡ▪♬♁ ꜟ  615-05-4 

208 ô ☺▪Ⱶⱡ☺ⱨ▼♬ꜟ◄כ♥ꜟ  101-80-4 

209 ô ☺▪Ⱶⱡ☺ⱨ▼♬ꜟ☻ꜟⱨ▫♪  139-65-1 

210 ô ☺▪Ⱶⱡ ô ☺ⱷ♅ꜟ☺ⱨ▼♬ꜟⱷ♃fi                      838-88-0 

211 ☺▪Ⱶⱡ♩ꜟ◄fi  95-80-7 

217 ☺▬♁Ⱪ♅ꜟ◔♩fi  108-83-8 

218 ☺▬♁ⱪ꜡Ⱨꜟ▪Ⱶfi  108-18-9 
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219 ☺◄♃ⱡכꜟ▪Ⱶfi  111-42-2 

220 ☺◄♅ꜟ▪Ⱶⱡ ◄♃ⱡכꜟ  100-37-8 

221 ☺◄♅ꜟ▪Ⱶfi  109-89-7 

222 ☺◄♅ꜟ◔♩fi  96-22-0 

♩▬▼ⱨ▼♬ꜟ♅○ⱱ☻ⱨ꜡♩♬כꜝⱤכꜟ♅◄☺ 223

Ɽꜝ♅○fi  

56-38-2 

224 ☺◄♅ꜟⱥ♪ꜝ☺fi  1615-80-1 

224-2 ☺◄♅ꜟⱥ♪꜡◐◦ꜟ▪Ⱶfi  3710-84-7 

224-3 ☺◄♅꜠fi◓ꜞ◖כꜟ⸗ⱡⱩ♅ꜟ◄כ♥ꜟ  112-34-5 

225 ☺◄♅꜠fi♩ꜞ▪Ⱶfi  111-40-0 

228 ☺○◐◘fi ☺▬ꜟ♅○ⱦ☻ ♅○ⱱ☻

ⱱfi ô ô ♥♩ꜝ◄♅ꜟ ☺○◐

◘♅○fi  

78-34-2 

229 ☺○◐♁ꜝfi  646-06-0 

232 ◦◒꜡Ⱬ◐◘fi  110-82-7 

233 ◦◒꜡Ⱬ◐◦ꜟ▪Ⱶfi  108-91-8 

234 ◦◒꜡Ⱬ◐◦ꜟⱦⱨ▼♬ꜟ  10470-01-6 

235 ◦◒꜡Ⱬ◐☿fi  110-83-8 

236 ◦◒꜡Ɑfi♃☺◄♬ꜟ♩ꜞ◌ꜟⱲ♬ꜟⱴfi●fi  12079-65-1 

237 ◦◒꜡Ɑfi♃☺◄fi  542-92-7 

238 ◦◒꜡Ɑfi♃fi  287-92-3 

239 ☺◒꜡꜡▪☿♅꜠fi  7572-29-4 

240 ☺◒꜡꜡◄♃fi ☺◒꜡꜡◄♃fi  75-34-3 

241 ☺◒꜡꜡◄♅꜠fi ☺◒꜡꜡◄♅꜠fi  75-35-4 

241-2 ☺◒꜡꜡  79-43-6 

242 ô ☺◒꜡꜡ ô ☺▪Ⱶⱡ☺ⱨ▼♬ꜟⱷ♃fi  101-14-4 

243 ☺◒꜡꜡☺ⱨꜟ○꜡ⱷ♃fi  75-71-8 

244 ☺◒꜡꜡ ☺ⱷ♅ꜟ▬Ⱶ♄♂ꜞ☺fi

☺○fi  

118-52-5 

245 ☺◒꜡꜡ ☺ⱷ♅ꜟ Ⱨꜞ☺ⱡכꜟ

◒꜡Ⱨ♪כꜟ  

2971-90-6 

246 ☺◒꜡꜡♥♩ꜝⱨꜟ○꜡◄♃fi  76-14-2 

247 ☺◒꜡꜡ ♩ꜞⱨꜟ○꜡◄♃fi

 

306-83-2 

248 ☺◒꜡꜡ ♬♩꜡◄♃fi  594-72-9 

249 ☺◒꜡꜡ⱨ▼♬ꜟ ☺ⱷ♅ꜟ

☺►꜡fi  

330-54-1 

250 ☺◒꜡꜡ⱨ▼ⱡ◐◦◄♅ꜟ ♫♩ꜞ►ⱶ  136-78-7 

252 ☺◒꜡꜡ Ⱪ♥fi  764-41-0 

253 ☺◒꜡꜡ⱨꜟ○꜡ⱷ♃fi  75-43-4 

255 ☺◒꜡꜡ⱪ꜡Ⱨ○fi  75-99-0 

256 ☺◒꜡꜡ⱪ꜡Ɑfi  542-75-6 

258 ○☻Ⱶ►ⱶ  20816-12-0 

259 ☺◦▪fi  460-19-5 

260 ☺◦◒꜡Ɑfi♃☺◄♬ꜟ  102-54-5 

261 ☺◦◒꜡Ɑfi♃☺◄fi  77-73-6 

262 ☺ ꜞꜗ◦כ♃ Ⱪ♅ꜟ ꜟכ♂꜠◒  128-37-0 

263 ☺♅○ꜝfi ▬ꜞ♦fiⱴ꜡fi ☺▬♁ⱪ꜡Ⱨ

ꜟ ▬♁ⱪ꜡♅○ꜝfi  

50512-35-1 

264 ☺♅○╡╪ ◄♅ꜟ ⱷ♅ꜟ♅○ⱨ▼♬

ꜟ ⱡꜟⱴꜟ ⱪ꜡Ⱨꜟ ☻ꜟⱪ꜡ⱱ☻  

35400-43-2 
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266 ☺♅○╡╪ ☺◄♅ꜟ ◄♅ꜟ♅○ⱷ♅ꜟ

ⱱ꜠כ♩  

298-02-2 

266-2 ☺♅○╡╪ ☺◄♅ꜟ ꜞꜗ◦כ♃ Ⱪ♅

ꜟ♅○ⱷ♅ꜟ ♥ꜟⱩⱱ☻  

13071-79-9 

267 ☺♅○╡╪ ☺ⱷ♅ꜟ ○◐♁

ⱬfi♂♩ꜞ▪☺fi ▬ꜟ ⱷ♅

ꜟ ▪☺fiⱱ☻ⱷ♅ꜟ  

86-50-0 

268 ☺♅○╡╪ ☺ⱷ♅ꜟ ⱦ☻ ◄♩

◐◦◌ꜟⱲ♬ꜟ ◄♅ꜟ ⱴꜝ♅○fi  

121-75-5 

269 ☺♫♩ꜞ►ⱶ ☺ⱷ♅ꜟⱨ▼♬ꜟ ▪

♂ ⱥ♪꜡◐◦ ♫ⱨ♃꜠fi☺☻ꜟⱱ♫כ

♩ ⱳfi♁  

3761-53-3 

270 ☺♫♩ꜞ►ⱶ ô ☺ⱷ♅ꜟ ô

ⱷ♅ꜟⱨ▼♬ꜟ ☻ꜟⱱ♬ꜟ ○◐◦ ⱨ▼

♬ꜟ ▪♂ ô ⱦⱨ▼♬ꜟ ▬ꜟ ▪

♂ ⱥ♪꜡◐◦ ♫ⱨ♃꜠fi☺☻ꜟⱱ♫כ

♩ ▪◦♇♪꜠♇♪  

6459-94-5 

271 ☺♫♩ꜞ►ⱶ ⱥ♪꜡◐◦ ♩

ꜞⱷ♅ꜟⱨ▼♬ꜟ ▪♂ ♫ⱨ♃꜠fi☺☻ꜟⱱ

♩כ♫ ⱳfi♁  

3564-09-8 

274 ☺ ⱡꜟⱴꜟ Ⱪ♅ꜟ▪Ⱶⱡ ◄♃ⱡכꜟ  102-81-8 

275 ☺ ⱡꜟⱴꜟ ⱪ꜡Ⱨꜟ◔♩fi  123-19-3 

276 ☺ⱦ♬ꜟⱬfi♀fi  1321-74-0 

277 ☺ⱨ▼♬ꜟ▪Ⱶfi  122-39-4 

278 ☺ⱨ▼♬ꜟ◄כ♥ꜟ  101-84-8 

280 ☺Ⱪ꜡⸗ ◒꜡꜡ⱪ꜡Ɽfi  96-12-8 

281 ☺Ⱪ꜡⸗☺ⱨꜟ○꜡ⱷ♃fi  75-61-6 

282 ☺ⱬfi♂▬ꜟⱭꜟ○◐◦♪  94-36-0 

283 ☺Ⱳꜝfi  19287-45-7 

286 ☺ⱷ♅ꜟ▪Ⱶⱡ ⱨ▼♬ꜟ ◄

♅ꜟ ☻ꜟⱱⱬfi☺ꜟ ▪Ⱶⱡ ⱨ▼♬ꜟ ⱷ♅ꜞ♦

fi ◦◒꜡Ⱬ◐◘fi ☺◄fi ▬ꜞ♦fi

◄♅ꜟ ☻ꜟⱱ♫♩ⱬfi☺ꜟ ▪fi⸗♬►ⱶ♫♩

ꜞ►ⱶ ⱬfi☺ꜟⱣ▬○꜠♇♩ B  

1694-09-3 

287 ☺ⱷ♅ꜟ▪Ⱶfi  124-40-3 

288 ☺ⱷ♅ꜟ◄♅ꜟⱷꜟ◌ⱪ♩◄♅ꜟ♅○ⱱ☻ⱨ□כ♩

ⱷ♅ꜟ☺ⱷ♩fi  

8022-00-2 

289 ☺ⱷ♅ꜟ◄♩◐◦◦ꜝfi  14857-34-2 

290 ☺ⱷ♅ꜟ◌ꜟⱣ⸗▬ꜟ ◒꜡ꜞ♪  79-44-7 

292 ☺ⱷ♅ꜟ☺☻ꜟⱨ▫♪  624-92-0 

292-2 ☺ⱷ♅ꜟ ♩ꜞ◒꜡꜡ ⱥ♪꜡◐◦◄♅

ꜟⱱ☻ⱱ♫כ♩  

52-68-6 

293 ☺ⱷ♅ꜟ♬♩꜡♁▪Ⱶfi  62-75-9 

294 ☺ⱷ♅ꜟכⱤꜝכ♬♩꜡ⱨ▼♬ꜟ♅○ⱱ☻ⱨ▼▬♩

ⱷ♅ꜟⱤꜝ♅○fi  

298-00-0 

295 ☺ⱷ♅ꜟⱥ♪ꜝ☺fi   

☺ⱷ♅ꜟⱥ♪ꜝ☺fi  57-14-7 

☺ⱷ♅ꜟⱥ♪ꜝ☺fi  540-73-8 

297 ô ☺ⱷ♅ꜟ ô ⱦⱧꜞ☺♬►ⱶ ⱷ♃fi☻

ꜟⱱfi  

2074-50-2 
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298 ☺ⱷ♅ꜟ ⱧꜞⱵ☺♬ꜟ▪Ⱶⱡ◌ꜟⱲ

♬ꜟ▪Ⱶⱡ☻ꜟⱨ◊♬ꜟ ⱷ♅ꜟ ☻ꜟⱱⱷ

♅ꜙ꜡fiⱷ♅ꜟ  

74222-97-2 

300 ☺ⱷ♩◐◦ⱨ▼♬ꜟ ▪♂ ♫ⱨ

כfiⱣ♫♪♇꜠☻ꜝ♩◦ ꜟכ♩  

6358-53-8 

302  10035-10-6 

304 ⇔╝℮  144-62-7 

306 ⱦⱨ▼♬ꜟ   

308 ▪fi⸗♬►ⱶ  6484-52-2 

309 ⱡꜟⱴꜟ ⱪ꜡Ⱨꜟ  627-13-4 

310 ⇔╞℮  76-22-2 

311 ◦ꜝfi  7803-62-5 

313 ☺ꜟ◖♬►ⱶ   

314    
ꜞⱨꜝ◒♩ꜞכ☿ꜝⱵ♇◒ⱨ□▬Ᵽכ  142844-00-6 

317 ◌ꜟ◦►ⱶ  1305-62-0 

318 ☿◦►ⱶ  21351-79-1 

320-2 ⱦ☻ ⱷ♩◐◦◄♩◐◦ ▪ꜟⱵ♬►ⱶ♫♩ꜞ

►ⱶ  

22722-98-1 

321 ꜞ♅►ⱶ  7580-67-8 

324 ☻♥▪ꜞfi  557-05-1 

325 ☻♥▪ꜞfi ♫♩ꜞ►ⱶ  822-16-2 

326 ☻♥▪ꜞfi  1072-35-1 

327 ☻♥▪ꜞfi ⱴ◓Ⱡ◦►ⱶ  557-04-0 

Ⱡכ♬◐ꜞ♩☻ 328  57-24-9 

ꜟ♥כ◄ 329   

330 ♫ⱨ◘   

331 ⱬfi☺fi   

332 ☿☻◐ ♫♩ꜞ►ⱶ   533-96-0 

ꜞꜗ◦כ♃ 334 Ⱪ♅ꜟ▬Ⱶⱡ ▬♁ⱪ꜡Ⱨꜟ

ⱨ▼♬ꜟ♥♩ꜝⱥ♪꜡ ♅▪☺▪☺fi

○fi Ⱪⱪ꜡ⱨ▼☺fi  

69327-76-0 

336 ↑™  409-21-2 

338 ♃fi♃ꜟ ┘∕─   

339 ♅○☺ Ɽꜝ ⱨ▼♬꜠fi ☺○◐◦ ⱦ☻ ♅○ⱱ☻

ⱱfi ô ô ♥♩ꜝⱷ♅ꜟ ♥ⱷ

ⱱ☻  

3383-96-8 

340 ♅○  62-56-6 

341 ô ♅○ⱦ☻ ꜞꜗ◦כ♃ Ⱪ♅ꜟ ⱷ♅

ꜟⱨ▼ⱡ ꜟ  

96-69-5 

342 ♅○ⱨ▼ⱡכꜟ  108-98-5 

344 ♅○╡╪ ☺◄♅ꜟ ◄♅ꜟ♅○◄♅ꜟ ☺

ⱷ♩fi   

8065-48-3 

345 ♅○ꜞfi ☺◄♅ꜟ ○◐♁ ⱨ

▼♬ꜟ ☺ⱥ♪꜡ Ⱨꜞ♄☺♬ꜟ Ⱨ

ꜞ♄ⱨ▼fi♅○fi  

119-12-0 

347 ♅○╡╪ ☺◄♅ꜟ ⱷ♅ꜟ☻ꜟⱨ

▫♬ꜟ ⱨ▼♬ꜟ ⱨ▼fi☻ꜟⱱ♅○fi   

115-90-2 

348 ♅○ꜞfi ☺ⱷ♅ꜟ ♩ꜞ◒

꜡꜡ⱨ▼♬ꜟ ( ꜡fiⱠꜟ  

299-84-3 
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350 ♅○╡╪ ☺ⱷ♅ꜟ ⱷ♅ꜟ ⱷ

♅ꜟ♅○ⱨ▼♬ꜟ ( ⱨ▼fi♅○fi  

55-38-9 

351 ♦◌Ⱳꜝfi  17702-41-9 

352   

353 ♥♩ꜝ▪Ⱶⱡ▪fi♩ꜝ◐ⱡfi ☺

☻Ɽכ☻Ⱪꜟכ  

2475-45-8 

354 ♥♩ꜝ◄♅ꜟ♅►ꜝⱶ☺☻ꜟⱨ▫♪ ☺☻ꜟⱨ▫ꜝ

ⱶ   

97-77-8 

355 ♥♩ꜝ◄♅ꜟⱧ꜡ⱱ☻ⱨ▼▬♩  107-49-3 

356 ♥♩ꜝ◄♩◐◦◦ꜝfi  78-10-4 

360 ♥♩ꜝ◒꜡꜡ ☺ⱥ♪꜡ⱬfi♂

ⱨꜝfi ○fi ⱨ◘ꜝ▬♪   

27355-22-2 

361 ♥♩ꜝ◒꜡꜡☺ⱨꜟ○꜡◄♃fi   76-12-0 

362 ♥♩ꜝ◒꜡꜡☺ⱬfi♂ ☺○◐

◦fi   

1746-01-6 

364 ♥♩ꜝ♫♩ꜞ►ⱶ ô ô ☺ⱷ♅ꜟ

ô ⱦⱨ▼♬ꜞ꜠fi ⱦ☻ ▪♂ ⱦ☻ ▪

Ⱶⱡ ⱥ♪꜡◐◦ ♫ⱨ♃꜠fi☺☻ꜟⱱ♫כ

♩ ♩ꜞⱤfiⱩꜟכ   

72-57-1 

365 ♥♩ꜝ♫♩ꜞ►ⱶ ô ô ☺ⱷ♩◐◦

ô ⱦⱨ▼♬ꜞ꜠fi ⱦ☻ ▪♂ ⱦ☻ ▪

Ⱶⱡ ⱥ♪꜡◐◦ ♫ⱨ♃꜠fi☺☻ꜟⱱ♫כ

♩ ♄▬꜠◒♩Ⱪꜟכ   

2429-74-5 

366 ♥♩ꜝ♬♩꜡ⱷ♃fi   509-14-8 

367-2 ♥♩ꜝⱥ♪꜡ⱷ♅ꜟ ⱨ♃ꜟ   11070-44-3 

368 ♥♩ꜝⱨꜟ○꜡◄♅꜠fi  116-14-3 

369 ♥♩ꜝⱩ꜡⸗◄♃fi   79-27-6 

370 ♥♩ꜝⱩ꜡⸗ⱷ♃fi  558-13-4 

371 ♥♩ꜝⱷ♅ꜟ↓│ↄ ♬♩ꜞꜟ  3333-52-6 

373 ♥♩ꜝⱷ♩◐◦◦ꜝfi   681-84-5 

375 ♥ꜟⱨ▼♬ꜟ   26140-60-3 

376 ♥ꜟꜟ ┘∕─    

378 ♥꜠ⱨ♃ꜟ   100-21-0 

380   8008-20-6 

381 ♩ꜞ◄♃ⱡכꜟ▪Ⱶfi   102-71-6 

382 ♩ꜞ◄♅ꜟ▪Ⱶfi   121-44-8 

385 ♩ꜞ◒꜡꜡   76-03-9 

386 ♩ꜞ◒꜡꜡ ♩ꜞⱨꜟ○꜡◄♃

fi   

76-13-1 

388 ♩ꜞ◒꜡꜡ ⱦ☻ ◒꜡꜡ⱨ▼

♬ꜟ ◄♃fi   

50-29-3 

389 ♩ꜞ◒꜡꜡ ⱦ☻ ⱷ♩◐◦ⱨ

▼♬ꜟ ◄♃fi ⱷ♩◐◦◒꜡ꜟ   

72-43-5 

390 ♩ꜞ◒꜡꜡ⱨ▼ⱡ◐◦   93-76-5 

391 ♩ꜞ◒꜡꜡ⱨꜟ○꜡ⱷ♃fi   75-69-4 

392 ♩ꜞ◒꜡꜡ⱪ꜡Ɽfi   96-18-4 

394 ♩ꜞ◒꜡꜡ⱷ♅ꜟ☻ꜟⱨ▼♬ꜟ ◒꜡ꜞ♪   594-42-3 

396 ♩ꜞ◦◒꜡Ⱬ◐◦ꜟ∆∏ ⱥ♪꜡◐◦♪   13121-70-5 

397 ♩ꜞ☻ ◄ⱳ◐◦ⱪ꜡Ⱨꜟ

♩ꜞ▪☺fi

♩ꜞ○fi   

2451-62-9 
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398 ♩ꜞ☻ ☺ⱷ♅ꜟ☺♅○◌ꜟⱣⱷכ♩

ⱨ□כⱣⱶ   

14484-64-1 

400 ♩ꜞⱨ▼♬ꜟ▪Ⱶfi  603-34-9 

401 ♩ꜞⱩ꜡⸗ⱷ♃fi   75-25-2 

402 ♩ꜞⱷ♅ꜟ▪☿♅ꜟ ▬fi♄fi☺○fi   83-26-1 

403 ♩ꜞⱷ♅ꜟ▪Ⱶfi   75-50-3 

404 ♩ꜞⱷ♅ꜟⱬfi♀fi   25551-13-7 

408 ♫ⱨ♃꜠fi   91-20-3 

409 ♫ⱨ♅ꜟ♅○   86-88-4 

410 ♫ⱨ♅ꜟ ⱷ♅ꜟ◌ꜟⱣⱷכ♩ ◌ꜟⱣꜞ

ꜟ   

63-25-2 

413 ♬◖♅fi  54-11-5 

417 ⱪ꜡Ⱨ꜠fi   6423-43-4 

419 ♬♩ꜞ꜡  139-13-9 

420 ♬♩꜡▪☿♫ⱨ♥fi   602-87-9 

421 ♬♩꜡◄♃fi   79-24-3 

☼כ꜡ꜟ☿꜡♩♬ 424   9004-70-0 

425 ♬♩꜡♁⸗ꜟⱱꜞfi   59-89-2 

426 ♬♩꜡♩ꜟ◄fi  1321-12-6 

♬♩꜡♩ꜟ◄fi  88-72-2 

♬♩꜡♩ꜟ◄fi  99-08-1 

♬♩꜡♩ꜟ◄fi  99-99-0 

427 ♬♩꜡ⱪ꜡Ɽfi    

♬♩꜡ⱪ꜡Ɽfi  108-03-2 

♬♩꜡ⱪ꜡Ɽfi  79-46-9 

430 ⱡꜟⱴꜟ Ⱪ♅ꜟ   138-22-7 

432 ⱡ♫fi  111-84-2  

433 ⱡꜟⱴꜟ Ⱪ♅ꜟ▪Ⱶfi   109-73-9 

434 ⱡꜟⱴꜟ Ⱪ♅ꜟ◄♅ꜟ◔♩fi   106-35-4 

435 ⱡꜟⱴꜟ Ⱪ♅ꜟ ◄ⱳ◐◦ⱪ꜡Ⱨꜟ◄כ♥ꜟ   2426-08-6 

436 ⱡꜟⱴꜟ Ⱪ♅ꜟ◌ꜟⱣ⸗▬ꜟ

ⱬfi♂▬Ⱶ♄♂ꜞꜟ ◌ꜟⱣⱵfi ⱷ♅ꜟ ⱬ

ⱡⱵꜟ   

17804-35-2 

438 Ɫⱨ♬►ⱶ ┘∕─    

440 Ɽꜝ ◒꜡꜡▪♬ꜞfi   106-47-8 

442 Ɽꜝ ☺ⱷ♅ꜟ▪Ⱶⱡ▪♂ⱬfi♀fi   60-11-7 

443 Ɽꜝ ꜞꜗ◦כ♃ Ⱪ♅ꜟ♩ꜟ◄fi   98-51-1 

446 Ɽꜝ ⱨ▼♬ꜟ▪♂▪♬ꜞfi  60-09-3 

447 Ɽꜝ ⱬfi♂◐ⱡfi   106-51-4 

450 Ⱨ◒ꜞfi   88-89-1 

451 ⱦ☻ ◄ⱳ◐◦ⱪ꜡Ⱨꜟ ꜟ♥כ◄   2238-07-5 

452 ⱦ☻ ◄ⱳ◐◦ⱪ꜡Ⱨꜟ ○◐◦ ⱬ

fi♀fi  

101-90-6 

453 ⱦ☻ ◒꜡꜡◄♅ꜟ ꜟ♥כ◄   111-44-4 

454 ⱦ☻ ◒꜡꜡◄♅ꜟ ☻ꜟⱨ▫♪ ⱴ☻♃כ♪●

☻   

505-60-2 

455 ⱦ☻ ◒꜡꜡◄♅ꜟ ⱷ♅ꜟ▪Ⱶfi ○

◐◦♪   

126-85-2 

456 ⱦ☻ ☺♅○╡╪ ô ⱷ♅꜠fi ô

ô ♥♩ꜝ◄♅ꜟ ◄♅○fi   

563-12-2 

457 ⱦ☻ ☺ⱷ♅ꜟ▪Ⱶⱡ◄♅ꜟ ꜟ♥כ◄   3033-62-3 

460 ⱥ♪ꜝ☺fi   7803-57-8 
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462 ⱦ♬ꜟ ◦◒꜡Ⱬ◐☿fi   100-40-3 

463 ⱦ♬ꜟ◦◒꜡Ⱬ◐☿fi☺○◐◦♪   106-87-6 

464 ⱦ♬ꜟ♩ꜟ◄fi   25013-15-4 

464-2 ⱦ♬ꜟ Ⱨ꜡ꜞ♪fi   88-12-0 

465 ⱦⱨ▼♬ꜟ   92-52-4 

466 ⱧⱭꜝ☺fi   142-64-3 

468 Ⱨ꜠♩ꜝⱶ   8003-34-7 

468-2 ⱨ▼♬ꜟ▬♁◦▪Ⱡכ♩  103-71-9 

469 ⱨ▼♬ꜟ○◐◦ꜝfi   96-09-3 

470 ⱨ▼♬ꜟⱥ♪ꜝ☺fi  100-63-0 

471 ⱨ▼♬ꜟⱱ☻ⱨ▫fi   638-21-1 

472 ⱨ▼♬꜠fi☺▪Ⱶfi   25265-76-3 

ⱨ▼♬꜠fi☺▪Ⱶfi  95-54-5 

ⱨ▼♬꜠fi☺▪Ⱶfi  108-45-2 

473 ⱨ▼ⱡ♅▪☺fi   92-84-2 

476 Ⱪ♃☺◄fi   106-99-0 

477 Ⱪ♃ⱡכꜟ   

Ⱪ♃ⱡכꜟ  71-36-3 

ⱷ♅ꜟⱪ꜡Ɽfi ꜟכ○  75-65-0 

▬♁Ⱪ♃ⱡכꜟ ▬♁Ⱪ♅ꜟ▪ꜟ◖כꜟ  78-83-1 

tert Ⱪ♃ⱡכꜟ  78-92-2 

478 ⱨ♃ꜟ ☺◄♅ꜟ  84-66-2 

479 ⱨ♃ꜟ ☺ ⱡꜟⱴꜟ Ⱪ♅ꜟ   84-74-2 

480 ⱨ♃ꜟ ☺ⱷ♅ꜟ   131-11-3 

481 ⱨ♃ꜟ ⱦ☻ ◄♅ꜟⱫ◐◦ꜟ   117-81-7 

482-2 Ⱪ♃fi☺○fi ☺▪☿♅ꜟ   431-03-8 

483 Ⱪ♃fi♅○כꜟ  109-79-5 

484 ◌ꜟⱲ♬ꜟ  353-50-4 

485 ⱦ♬ꜞ♦fi  75-38-7 

486 ⱦ♬ꜟ  75-02-5 

488 Ⱪ♥♫כꜟ   123-73-9 

488-2 Ⱪ♥fi  25167-67-3 

Ⱪ♥fi  106-98-9 

Ⱪ♥fi  107-01-7  

▬♁Ⱪ♥fi  115-11-7 

490 ⱨꜟⱨꜝכꜟ  98-01-1 

491 ⱨꜟⱨꜞꜟ▪ꜟ◖כꜟ  98-00-0 

492 ⱪ꜡Ɽfi☻ꜟ♩fi  1120-71-4 

492-2 ⱪ꜡Ⱨ○fi▪ꜟ♦ⱥ♪  123-38-6 

493 ⱪ꜡Ⱨ○fi  79-09-4 

495 ⱪ꜡Ⱨ꜠fi▬Ⱶfi  75-55-8 

496 ⱪ꜡Ⱨ꜠fi◓ꜞ◖כꜟ⸗ⱡⱷ♅ꜟ◄כ♥ꜟ   107-98-2 

497 ⱪ꜡Ⱨfi ꜟכ○  107-19-7 

497-2 ⱪ꜡Ɑfi  115-07-1 

498 Ⱪ꜡⸗◄♅꜠fi  593-60-2 

499 Ⱪ꜡⸗ ◒꜡꜡ ♩ꜞⱨꜟ○꜡◄♃

fi Ɫ꜡♃fi   

151-67-7 

500 Ⱪ꜡⸗◒꜡꜡ⱷ♃fi  74-97-5 

501 Ⱪ꜡⸗☺◒꜡꜡ⱷ♃fi  75-27-4 

502 Ⱪ꜡⸗ ☿◌fi♄ꜞ Ⱪ♅ꜟ ⱷ♅ꜟ

♥♩ꜝⱥ♪꜡ⱧꜞⱵ☺fi ☺○fi

Ⱪ꜡ⱴ◦ꜟ   

314-40-9 
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503 Ⱪ꜡⸗♩ꜞⱨꜟ○꜡ⱷ♃fi   75-63-8 

504-2 Ⱪ꜡⸗ ⱪ꜡Ɑfi ▪ꜞꜟ   106-95-6 

505 Ⱬ◐◘◒꜡꜡◄♃fi   67-72-1 

506 Ⱬ◐◘◒꜡꜡ ◄

ⱳ◐◦ ○◒♃ⱥ

♪꜡ ◄◐♁ ◄fi♪ ☺ⱷ♃ⱡ♫ⱨ♃

꜠fi ♦▫ꜟ♪ꜞfi   

60-57-1 

507 Ⱬ◐◘◒꜡꜡ ◄

ⱳ◐◦ ○◒♃ⱥ

♪꜡ ◄fi♪ ◄fi♪ ☺ⱷ♃ⱡ♫ⱨ♃

꜠fi ◄fi♪ꜞfi   

72-20-8 

509 Ⱬ◐◘◒꜡꜡◦◒꜡Ɑfi♃☺◄fi   77-47-4 

511 Ⱬ◐◘◒꜡꜡ⱦ◦◒꜡

Ⱬⱪ♥fi ☺◌ꜟⱲfi ◒

꜡꜠fi♪   

115-28-6 

512 Ⱬ◐◘◒꜡꜡

Ⱬ◐◘ⱥ♪꜡ ◄◐♁ ◄fi

♪ ☺ⱷ♃ⱡ♫ⱨ♃꜠fi ▪ꜟ♪ꜞfi  

309-00-2 

516 Ⱬ◐◘ⱨꜟ○꜡▪☿♩fi  684-16-2 

516-2 ⱨ♇ ▪ꜟⱵfi ♫♩ꜞ►ⱶ  13775-53-6 

516-3 Ⱬ◐◘ⱨꜟ○꜡ⱪ꜡Ɑfi   116-15-4 

517 Ⱬ◐◘ⱷ♅ꜟⱱ☻ⱱꜞ♇◒♩ꜞ▪Ⱶ♪   680-31-9 

518 Ⱬ◐◘ⱷ♅꜠fi☺▪Ⱶfi   124-09-4 

521 Ⱬ◐☿fi  592-41-6 

522 ⱬכ♃ Ⱪ♅꜡ꜝ◒♩fi  3068-88-0  

523 ⱬכ♃ ⱪ꜡Ⱨ○ꜝ◒♩fi   57-57-8 

524 Ⱬⱪ♃◒꜡꜡ ◄

ⱳ◐◦ ♥♩ꜝⱥ♪꜡ ⱷ

♃ⱡ ▬fi♦fi Ⱬⱪ♃◒꜡ꜟ◄ⱳ◐◦♪   

1024-57-3 

525 Ⱬⱪ♃◒꜡꜡

♥♩ꜝⱥ♪꜡ ⱷ♃ⱡ ▬fi♦

fi Ⱬⱪ♃◒꜡ꜟ   

76-44-8 

526 Ⱬⱪ♃fi  142-82-5  

529 Ɑꜟ○◐◦ ♫♩ꜞ►ⱶ  7775-27-1 

530 Ɑꜟⱨꜟ○꜡○◒♃fi ┘∕─▪fi⸗♬►ⱶ  335-67-1  
Ɑꜟⱨꜟ○꜡○◒♃fi ▪fi⸗♬►ⱶ  3825-26-1 

533 ⱬfi♂ ▪fi♩ꜝ☿fi  56-55-3 

534 ⱬfi♂ Ⱨ꜠fi  50-32-8 

535 ⱬfi♂ⱨꜝfi  271-89-6 

536 ⱬfi♂ ⱨꜟ○ꜝ☿fi   205-99-2 

538 Ɑfi♃◒꜡꜡♬♩꜡ⱬfi♀fi  82-68-8 

539 Ɑfi♃◒꜡꜡ⱨ▼ⱡכꜟ ♫♩ꜞ►ⱶ   131-52-2 

540 Ɑfi♃♫כꜟ   110-62-3 

541 Ɑfi♃ⱨꜟ○꜡ ♩ꜞⱨꜟ○

꜡ⱷ♅ꜟ ⱪ꜡Ɑfi   

382-21-8 

542 Ɑfi♃Ⱳꜝfi  19624-22-7 

543 Ɑfi♃fi  109-66-0  

544 ╒℮ ┘∕─♫♩ꜞ►ⱶ   10043-35-3  
╒℮ ♫♩ꜞ►ⱶ  1330-43-4 

545-2 ⱳꜟ♩ꜝfi♪☿ⱷfi♩   65997-15-1 

546 ⱱꜟⱵꜟⱥ♪ꜝ☺ⱡ ♬♩꜡ ⱨ

ꜞꜟ ꜟכ♂▪♅   

3570-75-0 
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547 ⱱꜟⱶ▪Ⱶ♪  75-12-7 

551 ⱵⱠꜝꜟ☻Ⱨꜞ♇♩ ⱵⱠꜝꜟ◦fi♫⁸כⱭ♩꜡ꜞ►ⱶ☻

Ⱨꜞ♇♩⁸ⱱ꞉▬♩☻Ⱨꜞ♇♩ ┘ⱵⱠꜝꜟ♃כⱭfi╩

╗⁹   

64742-47-8 

552  108-24-7 

555 ⱷ♃ ◐◦ꜞ꜠fi☺▪Ⱶfi   1477-55-0 

556 ⱷ♃◒ꜞꜟ  79-41-4 

558 ⱷ♃◒ꜞ꜡♬♩ꜞꜟ  126-98-7 

559 ⱷ♃ ☺◦▪ⱡⱬfi♀fi   626-17-5 

561 ⱷ♃fi☻ꜟⱱfi ◄♅ꜟ  62-50-0 

562 ⱷ♃fi☻ꜟⱱfi ⱷ♅ꜟ  66-27-3 

563 ⱷ♅ꜝכꜟ  109-87-5 

564 ⱷ♅ꜟ▪☿♅꜠fi  74-99-7 

565 ⱷ♅ꜟ▪♬ꜞfi  100-61-8 

566 ô ⱷ♅ꜟ▪Ⱶⱡ ♬♩꜡ⱨ▼♬

ꜟ ▪Ⱶⱡ ☺◄♃ⱡכꜟ Ⱪꜟכ♫fiⱣכ   

2784-94-3 

567 ⱷ♅ꜟ▪Ⱶⱡⱱ☻ⱱfi ꜞꜗ◦כ♃ Ⱪ♅

ꜟ ◒꜡꜡ⱨ▼♬ꜟ ⱷ♅ꜟ ◒ꜟⱱⱷכ

♩   

299-86-5 

568 ⱷ♅ꜟ▪Ⱶfi  74-89-5 

570 ⱷ♅ꜟ◄♅ꜟ◔♩fi   78-93-3 

571 ⱷ♅ꜟ◌ꜟⱣⱵfi ▬♁ⱪ꜡Ⱨꜟ○◐◦ⱨ▼♬ꜟ

ⱪ꜡ⱳ◐☻ꜟ   

114-26-1 

572 ⱷ♅ꜟ◌ꜟⱣⱵfi ☺ⱥ♪꜡ ☺ⱷ

♅ꜟ ⱬfi♂ ⱨꜝ♬ꜟ ◌ꜟⱲⱨꜝfi   

1563-66-2 

574 ⱷ♅ꜟ◦◒꜡Ⱬ◐◘ⱡכꜟ  25639-42-3  

575 ⱷ♅ꜟ◦◒꜡Ⱬ◐◘ⱡfi  1331-22-2  

576 ⱷ♅ꜟ◦◒꜡Ⱬ◐◘fi  108-87-2 

577 ⱷ♅ꜟ◦◒꜡Ɑfi♃☺◄♬ꜟ♩ꜞ◌ꜟⱲ♬ꜟⱴfi●fi   12108-13-3 

578 ⱷ♅ꜟ ☺♬♩꜡ⱨ▼ⱡכꜟ   534-52-1 

579 ⱷ♅ꜟ ☺♬♩꜡ⱬfi☼▪Ⱶ♪  148-01-6 

580 ⱷ♅ꜟ ꜞꜗ◦כ♃ Ⱪ♅ꜟ◄כ♥ꜟ   1634-04-4 

581 ⱷ♅ꜟ ♩ꜞ▪♂꜡ ⱬfi

ꜟכ♂▪♅♂ ꜟכ♂ꜝ◒◦ꜞ♩   

41814-78-2 

582 ⱷ♅ꜟ ♩ꜞꜟ▪♂ ▪♬ꜞfi   97-56-3 

582-2 ⱷ♅ꜟ♫ⱨ♃꜠fi   

ⱷ♅ꜟ♫ⱨ♃꜠fi  90-12-0 

ⱷ♅ꜟ♫ⱨ♃꜠fi  91-57-6 

582-3 ⱷ♅ꜟ ♬♩꜡▪♬ꜞfi  99-55-8 

583 ⱷ♅ꜟ ♬♩꜡▪fi♩ꜝ◐ⱡfi  129-15-7 

584 ⱷ♅ꜟ ♬♩꜡♁◌ꜟⱣⱵfi ◄♅ꜟ  615-53-2 

585 ⱷ♅ꜟ ⱡꜟⱴꜟ Ⱪ♅ꜟ◔♩fi   591-78-6 

586 ⱷ♅ꜟ ⱡꜟⱴꜟ Ɑfi♅ꜟ◔♩fi   110-43-0 

587 ⱷ♅ꜟⱥ♪ꜝ☺fi  60-34-4 

588 ⱷ♅ꜟⱦ♬ꜟ◔♩fi   78-94-4 

588-2 ⱷ♅ꜟ Ⱨ꜡ꜞ♪fi   872-50-4 

589 ⱷ♅ꜟⱨ▼♬ꜟ ▪♂ ♫ⱨ♩כꜟ

○▬ꜟ○꜠fi☺   

2646-17-5 

590 ⱷ♅ꜟⱪ꜡Ⱨꜟ◔♩fi   107-87-9 

591 ⱷ♅ꜟ Ⱬ◐◘ⱡfi  110-12-3 

592 ⱷ♅ꜟ Ɑfi♃ⱡכꜟ  108-11-2 

593 ⱷ♅ꜟ Ɑfi♃fi☺○כꜟ  107-41-5 
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594 ⱷ♅ꜟ ⱷ♅ꜟ◄♩◐◦ ⱨ▼♬

ꜟ ⱬfi☼▪Ⱶ♪ ⱷⱪ꜡♬ꜟ   

55814-41-0 

596 ⱷ♅ꜟⱷꜟ◌ⱪ♃fi   74-93-1 

600 ⱷ♩◐◦ ⱷ♅ꜟ▪♬ꜞfi  120-71-8 

601 ⱷ♩◐◦ ⱷ♅ꜟ◄♩◐◦ ⱪ꜡Ɽ

ⱡכꜟ   

34590-94-8 

601-2 ⱷ♩◐◦ ⱷ♅ꜟⱩ♃fi ꜞꜗ◦כ♃ ▪Ⱶ

ꜟⱷ♅ꜟ◄כ♥ꜟ   

994-05-8 

602 ⱷꜟ◌ⱪ♩  68-11-1 

604 ⸗ꜟⱱꜞfi  110-91-8 

606 ┘∕─    

ⱱꜟⱶ♪כꜜ 607  75-47-8 

607-2 ◌ꜟⱲ♬ꜟ  463-58-1 

608 ☺ⱷ♅ꜟ  75-18-3 

610 ♫♩ꜞ►ⱶ   16721-80-5 

611 ♫♩ꜞ►ⱶ  1313-82-2 

612 ╡╪  1314-80-3  

614 ☺▬♁ⱪ꜡Ⱨꜟ  2973-10-6 

615 ☺◄♅ꜟ   64-67-5 

618 ╡╪  7664-38-2 

619 ╡╪ ☺ ⱡꜟⱴꜟ Ⱪ♅ꜟ   107-66-4 

620 ╡╪ ☺ ⱡꜟⱴꜟ Ⱪ♅ꜟ ⱨ▼♬ꜟ   2528-36-1 

621 ╡╪ ☺Ⱪ꜡⸗ ☺◒꜡꜡◄♅ꜟ ☺ⱷ

♅ꜟ ♫꜠♪   

300-76-5 

622 ╡╪ ☺ⱷ♅ꜟ ☺ⱷ♅ꜟ◌ꜟⱣ

⸗▬ꜟ ⱪ꜡Ɑfi ▬ꜟ ☺◒꜡♩ⱱ☻   

141-66-2 

623 ╡╪ ☺ⱷ♅ꜟ ⱷ♅ꜟ◌ꜟⱣ⸗▬

ꜟ ⱪ꜡Ɑfi ▬ꜟ ⸗ⱡ◒꜡♩ⱱ☻   

6923-22-4 

624 ╡╪ ☺ⱷ♅ꜟ ⱷ♩◐◦◌ꜟⱲ♬ꜟ ⱪ꜡Ɑfi

▬ꜟ ⱷⱦfiⱱ☻   

7786-34-7 

626 ╡╪ ♩ꜞ☻ ☺Ⱪ꜡⸗ⱪ꜡Ⱨꜟ   126-72-7 

627 ╡╪ ♩ꜞ ⱡꜟⱴꜟ Ⱪ♅ꜟ   126-73-8 

628 ╡╪ ♩ꜞⱨ▼♬ꜟ   115-86-6 

630 Ⱪ♃☺◄fi   87-68-3 

633 ꜡♥ⱡfi  83-79-4 
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 ⌐ ∆╢ ─  

≢ ≤∆╢ 500 ⅛╠ ⌐ ∆╢ ╩ ⇔√⁹ │↓╣╕≢⌐

↕╣√ ≢ ╩ ╡ ╖⁸↕╠⌐ ─ ⌐ ∆╢ ≢ ╡ ╖

╩ ∫√⁹ ⌂ │  3.2-1─≤⅔╡≢№╢⁹ 

 

 

 

 3.2-1 ⌐ ∆╢  
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3.2.1 ᵑ─  

ᵑ⌐≈™≡│⁸ 232011 ⌐ ↕╣√ 4⅜ 1 №╢ ╩

⇔√⁹ ⌐│⁸ ↔≤⌐ ─ ╩ ™≡⁸ ☻כⱬ♃כ♦ PubMed┘

≢ ╩ ⇔√⁹  

 

 3.2-1 ᵑ─ ─≢☻כⱬ♃כ♦   

PubMed Web 

(("2011/1/1"[PDAT]:"3000"[PDAT]) AND 

("case report" OR "case reports") AND (CAS

[EC/RN Number] OR "ò)) NOT 

(("Clinical Trials, Veterinary as Topic"[Mesh] 

or animals[Mesh] or "Animal 

Experimentation"[Mesh] or "models, 

animal"[Mesh] or "clinical trial, veterinary") or 

("Multiple Chemical Sensitivity"[Mesh] or 

"Sick Building Syndrome"[Mesh])) 

(((CASor )) and 

(DT=2011:2019 and PT=ↄ and 

PT= ))) NOT (/TH or 

⸗♦ꜟ/TH or /TH or -

/TH or ◦♇◒Ɫ►☻

/TH) 

 

⅜ ⌂™ │⁸ⱥ♇♩⇔√ ⅜ ⌂╙─⅛ ╩ ⇔⁸

─ ⌐ ≡│╕╢ │ ⇔√⁹  

 

¶ ⌐┌ↄ ⇔√↓≤╩ ≤⇔≡ ⇔√ ⌐ ∆╢ ≢│⌂™╙─  

¶ ─ ─╖╩ ⇔≡™╢╙─ ⱥ♩╩ ≤⇔√ ≢⌂™╙─  

¶ ╛◦♇◒Ɫ►☻ ⌂≥ ⌐ ≤⇔≡─ ⅜ ≢⌂™

╙─ 

 

 

  

                                                        
4 ↓↓≢™℮ │⁸ ≤≤╙⌐ ─ ⅜ ⅎ╠╣≡™╢ ╩ ╖⁸ ─ ─╖

╩ ⇔√ ┘ ╛◦♇◒Ɫ►☻ ─╟℮⌐⁸ ⌐ ≤⇔≡─ ⅜ ≢⌂™

╙─⌐ ∆╢ │ ↄ╙─≤⇔√⁹  
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3.2.2 ᵒ─  

ᵒ⌐≈™≡│⁸ 8 1996 ⌐ ↕╣√ ⅜ 3 №╢ ╩

⇔√⁹ ⌐│⁸ ↔≤⌐ ─ ╩ ™≡⁸ ≢☻כⱬ♃כ♦ ╩

⇔√⁹  

 

 3.2-2 ᵒ─ ─≢☻כⱬ♃כ♦   

PubMed  

(("1996/1/1"[PDAT]:"3000"[PDAT]) AND 

("case report" OR "case reports") AND (CAS

[EC/RN Number] OR "ò)) NOT 

(("Clinical Trials, Veterinary as Topic"[Mesh] 

or animals[Mesh] or "Animal 

Experimentation"[Mesh] or "models, 

animal"[Mesh] or "clinical trial, veterinary") or 

("Multiple Chemical Sensitivity"[Mesh] or 

"Sick Building Syndrome"[Mesh])) 

((CAS or and (DT=1996:2019 

and PT= ↄ and PT= ) )) 

NOT ( /TH or ⸗♦ꜟ/TH or 

/TH or - /TH or ◦♇

◒Ɫ►☻ /TH) 

 

⅜ ⌂™ │⁸ⱥ♇♩⇔√ ⅜ ⌂╙─⅛ ╩ ⇔⁸

─ ⌐ ≡│╕╢ │ ⇔√⁹ 

 

¶ ⌐┌ↄ ⇔√↓≤╩ ≤⇔≡ ⇔√ ⌐ ∆╢ ≢│⌂™╙─  

¶ ─ ─╖╩ ⇔≡™╢╙─ ⱥ♩╩ ≤⇔√ ≢⌂™╙─  

¶ ╛◦♇◒Ɫ►☻ ⌂≥ ⌐ ≤⇔≡─ ⅜ ≢⌂™

╙─ 
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3.2.3 ─  

ᵑ╩ ≤⇔√ ─ ⁸ 23 ⌐ ↕╣⁸ ⅜ 1

№╢ │ 24 ≢№∫√⁹ ᵒ╩ ≤⇔√ ─ ⁸ 8 ⌐

↕╣√ ⅜ 3 №╢ │⁸89 ≢№∫√⁹  

╟╡⁸113 ⅜ ⌐ ∆╢ ─ ≤⌂∫√⁹ ─ │  3.2-3

─≤⅔╡≢№╢⁹ 

 

 

 3.2-3 ⌐ ∆╢ ─  

 

 

3   

1 15 ▪☿♩♬♩ꜞꜟ  ▪☿♩♬♩ꜞꜟ  

2 61 ◄♃ⱡכꜟ  ◄♃ⱡכꜟ 

3 71 ◄♅ꜟⱷ♅ꜟ◔♩fiⱭꜟ○◐◦

♪  

◄♅ꜟⱷ♅ꜟ◔♩fiⱭꜟ○◐◦

♪  

4 75 ◄♅꜠fi◓ꜞ◖כꜟ  ◄♅꜠fi◓ꜞ◖כꜟ  

5 116 ○♂fi ○♂fi 

6 127 ●♁ꜞfi  ●♁ꜞfi 

◒♇ꜝⱲfiⱩכ◌ 130 7 ◒♇ꜝⱲfiⱩכ◌   

8 

 

137 

 
┘∕─   

 

 

9 176   

10 205 ◦▪ⱡ▪◒ꜞꜟ ◄♅ꜟ  ◦▪ⱡ▪◒ꜞꜟ ◄♅ꜟ  

11 251 ☺◒꜡꜡ⱨ▼ⱡ◐◦  ☺◒꜡꜡ⱨ▼ⱡ◐◦

 

12 272 ☺♬♩꜡♩ꜟ◄fi  ☺♬♩꜡♩ꜟ◄fi  

13 

 

322 

 
∆∏ ┘∕─  

 

☻☼ 

☻☼  

ⱨ♇ ☻☼  

☻☼  

14 337 ♃fi◓☻♥fi ┘∕─

 

♃fi◓☻♥fi 

15 346 ♅○╡╪ ☺◄♅ꜟ

♩ꜞ◒꜡꜡

Ⱨꜞ☺ꜟ ◒꜡ꜟⱧꜞⱱ

☻  

♅○ꜞfi ☺◄♅ꜟ

♩ꜞ◒꜡꜡

Ⱨꜞ☺ꜟ  

16 

 

379 ┘∕─   

 

17 415   

18 429 ♬♩꜡ⱷ♃fi  ♬♩꜡ⱷ♃fi 

19 437 ┘∕─   

20 

 

449 Ᵽꜞ►ⱶ ┘∕─  Ᵽꜞ►ⱶ 

Ᵽꜞ►ⱶ 

Ᵽꜞ►ⱶ 

Ᵽꜞ►ⱶ  

21 482 Ⱪ♃fi Ⱪ♃fi 

▬♁Ⱪ♃fi   
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3   

22 494 ⱪ꜡Ⱨꜟ▪ꜟ◖כꜟ ▬♁ⱪ꜡Ⱨ

ꜟכ◖ꜟ▪ꜟ  

ⱪ꜡Ɽfi ꜟכ○  

23 603 ⸗ꜞⱩ♦fi ┘∕─  ⸗ꜞⱩ♦fi 

24 632 ꜡☺fi ꜡☺fi 

25 2 ▪ꜟⱨ□כ♫ⱨ♅ꜟ▪Ⱶfi ┘

∕─  

♫ⱨ♅ꜟ▪Ⱶfi  

26 5 ▪◒ꜞꜟ  ▪◒ꜞꜟ  

27 10 ▪☺Ⱨfi  ▪☺Ⱨfi  

28 11-2 ▬♁Ⱪ♅ꜟ  ▬♁Ⱪ♅ꜟ ♬♩ꜞ♇♩  

29 11-3 ▪☻ⱨ□ꜟ♩  ▪☻ⱨ□ꜟ♩ 

30 12 ▪☿♅ꜟ◘ꜞ♅ꜟ ▪☻Ⱨ

ꜞfi  

▪☿♩◐◦  

31 13 ▪☿♩▪Ⱶ♪  ▪☿♩▪Ⱶ♪ 

32 14 ▪☿♩▪ꜟ♦ⱥ♪  ▪☿♩▪ꜟ♦ⱥ♪  

33 16 ▪☿♩ⱨ▼ⱡfi  ▪☿♩ⱨ▼ⱡfi 

34 25 ▪ⱵⱡⱧꜞ☺fi  ▪ⱵⱡⱧꜞ☺fi  

35 26 ♫♩ꜞ►ⱶ  ♫♩ꜞ►ⱶ  

ꜟכ◖ꜟ▪ꜟꜞ▪ 27 36 ꜟכ◖ꜟ▪ꜟꜞ▪   

37 29 ▪ꜞꜟ   

38 34 ▪ꜟⱨ□ ▪☿♩♬ꜟⱬfi

☺ꜟ ⱥ♪꜡◐◦◒ⱴꜞfi

꞉ꜟⱨ□ꜞfi  

ɖ ▪☿♩♬ꜟⱬfi☺ꜟ

ⱥ♪꜡◐◦◒ⱴꜞfi  

39 37 ▪ꜟⱵ♬►ⱶ ┘∕─  ▪ꜟⱵ♬►ⱶ  

▪ꜟⱵ♬►ⱶ  

▪ꜟⱵ♬►ⱶ  

40 45 ▬♁ⱪ꜡Ⱨꜟ▪Ⱶfi  ▬♁ⱪ꜡Ⱨꜟ▪Ⱶfi  

41 52   

42 53   

43 54 ▬♇♩ꜞ►ⱶ ┘∕─  ▬♇♩ꜞ►ⱶ 

44 59 ▬fi♦fi  ▬fi♦fi 

45 60 ►꜠♃fi  ◄♅ꜟ ◌ꜟⱣⱴכ♩  

46 70 ◄♅ꜟⱬfi♀fi  ◄♅ꜟⱬfi♀fi 

47 81 ◄♅꜠fi◓ꜞ◖כꜟ⸗ⱡⱷ♅ꜟ

 ♩כ♥☿▪ꜟ♥כ◄

ⱷ♩◐◦◄♅ꜟ כ♃☿▪

♩  

48 84 ô ◄♅꜠fi ô ⱦ

Ⱨꜞ☺♬►ⱶ ☺Ⱪ꜡Ⱶ♪

☺◒▪♇♩  

☺ⱥ♪꜡☺Ⱨꜞ♪

ô ô Ⱨꜝ☺fi

☺▬►ⱶ ☺Ⱪ꜡Ⱶ

♪  

49 88 ◄ⱳ◐◦ ▬♁ⱪ꜡

ⱳ◐◦ⱪ꜡Ɽfi  

◄ⱳ◐◦ ▬♁ⱪ

꜡ⱳ◐◦ⱪ꜡Ɽfi  

50 95 ▪ꜞꜟ  ◒꜡꜡ⱪ꜡Ɽ ◄fi  

51 117 ○ⱷ● ◒꜡꜡▪☿♩ⱨ▼ⱡfi  ◒꜡꜡▪☿♩ⱨ▼ⱡfi  

ꜟכ◖♥◌ 128 52  Ⱨ꜡◌♥◖כꜟ 

53 146 ◒꜡꜡◄♃fi ◄♅ꜟ  ◄♅ꜟ 

54 148-2 ◒꜡꜡  ◒꜡꜡  

55 157 ◒꜡꜡ⱬfi☺ꜞ♦fiⱴ꜡ⱡ

♬♩ꜞꜟ  

◒꜡꜡ⱬfi☺ꜞ♦fiⱴ꜡ⱡ

♬♩ꜞꜟ 

56 163 ◒꜡꜡ⱷ♅ꜟⱷ♅ꜟ◄כ♥ꜟ  ◒꜡꜡ⱷ♅ꜟⱷ♅ꜟ◄כ♥ꜟ 
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3   

57 165-2 

 
◦ꜞ◌  ◔▬  

◒ꜞ☻♩Ᵽꜝ▬♩  

 

◔▬  

58 168 

 
ꜟꜝ♩כꜙ♬   

CAS: 64741-97-5  

 

ꜟꜝ♩כꜙ♬  

CAS:8002-05-9  

ꜟꜝ♩כꜙ♬  

CAS:64741-88-4  

 

59 170 Ɽꜝⱨ▫fi  Ɽꜝⱨ▫fi 

60 180 ⱦ♬ꜟ  ⱦ♬ꜟ ♩כ♃☿▪  

61 191 ♅♃fi  ♅♃fi 

62 192   

63 232 ◦◒꜡Ⱬ◐◘fi  ◦◒꜡Ⱬ◐◘fi 

64 235 ◦◒꜡Ⱬ◐☿fi  ◦◒꜡Ⱬ◐☿fi 

65 241-2 ☺◒꜡꜡  ☺◒꜡꜡  

66 247 ☺◒꜡꜡

♩ꜞⱨꜟ○꜡◄♃fi

 

☺◒꜡꜡

♩ꜞⱨꜟ○꜡◄♃fi  

67 259 ☺◦▪fi  ☺◦▪fi 

68 266 ☺♅○╡╪ ☺◄♅ꜟ

◄♅ꜟ♅○ⱷ♅ꜟ ⱱ꜠

♩כ  

☺♅○ꜞfi ☺◄♅ꜟ

◄♅ꜟ♅○ⱷ♅ꜟ  

69 292-2 ☺ⱷ♅ꜟ ♩ꜞ◒꜡

꜡ ⱥ♪꜡◐◦◄♅ꜟⱱ☻

ⱱ♫כ♩  

☺ⱷ♅ꜟ ♩ꜞ◒꜡

꜡ ⱥ♪꜡◐◦◄♅ꜟⱱ☻

ⱱ♫כ♩ 

70 268 ☺♅○╡╪ ☺ⱷ♅ꜟ

ⱦ☻ ◄♩◐◦◌ꜟ

Ⱳ♬ꜟ ◄♅ꜟ ⱴꜝ♅○fi  

☺◄♅ꜟ ☺ⱷ♩◐◦ⱱ

☻ⱱ꜡♅○▬ꜟ ☻ꜟⱨ□♬ꜟ

 ♩כ♫◦◒☻

71 282 ☺ⱬfi♂▬ꜟⱭꜟ○◐◦♪  ⱬfi♂▬ꜟⱤכ○◐◘▬♪  

72 287 ☺ⱷ♅ꜟ▪Ⱶfi  ☺ⱷ♅ꜟ▪Ⱶfi 

73 302   

74 304 ⇔╝℮  ◦ꜙ►  

75 310 ⇔╞℮  ◦ꜛ►  

76 317 ◌ꜟ◦►ⱶ  ◌ꜟ◦►ⱶ  

77 330 ♫ⱨ◘  ♫ⱨ◘ 

78 331 ⱬfi☺fi  ⱬfi☺fi 

79 336 ↑™  ◔▬  

80 340 ♅○  ♅○  

81 352   

82 354 ♥♩ꜝ◄♅ꜟ♅►ꜝⱶ☺☻ꜟⱨ

▫♪ ☺☻ꜟⱨ▫ꜝⱶ   

♥♩ꜝ◄♅ꜟ♅►ꜝⱶ ☺☻ꜟ

ⱨ▫♪ 

83 380     

84 381 ♩ꜞ◄♃ⱡכꜟ▪Ⱶfi  ♩ꜞ◄♃ⱡכꜟ▪Ⱶfi  
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3   

85 390 ♩ꜞ◒꜡꜡ⱨ▼ⱡ◐

◦   

♩ꜞ◒꜡꜡ⱨ▼ⱡ◐

◦  

86 408 ♫ⱨ♃꜠fi  ♫ⱨ♃꜠fi  
87 410 ♫ⱨ♅ꜟ ⱷ♅ꜟ◌ꜟ

Ᵽⱷכ♩ ◌ꜟⱣꜞꜟ   

ⱷ♅ꜟ◌ꜟⱣⱵfi ♫

ⱨ♅ꜟ 

88 413 ♬◖♅fi  ♬◖♅fi 

89 447 Ɽꜝ ⱬfi♂◐ⱡfi  ⱬfi♂◐ⱡfi  

90 454 ⱦ☻ ◒꜡꜡◄♅ꜟ ☻ꜟⱨ

▫♪ ⱴ☻♃כ♪●☻   

ⱦ☻ ◒꜡꜡◄♅ꜟ ☻ꜟⱨ

▫♪ 

91 468 Ⱨ꜠♩ꜝⱶ  Ⱨ꜠☻ꜞfi ┘Ⱨ꜠☻꜡▬♪ 

92 473 ⱨ▼ⱡ♅▪☺fi  ⱨ▼ⱡ♅▪☺fi  
93 481 ⱨ♃ꜟ ⱦ☻ ◄♅ꜟⱫ◐◦

ꜟ   

ⱦ☻ ◄♅ꜟⱫ◐◘fi

▬ꜟ ⱨ♃ꜝכ♩  

94 493 ⱪ꜡Ⱨ○fi  ⱪ꜡Ⱨ○fi  

95 497-2 ⱪ꜡Ɑfi  ⱪ꜡Ɑfi 

96 499 Ⱪ꜡⸗ ◒꜡꜡

♩ꜞⱨꜟ○꜡◄♃fi

Ɫ꜡♃fi   

Ⱪ꜡⸗ ◒꜡꜡

♩ꜞⱨꜟ○꜡◄♃fi  

97 505 Ⱬ◐◘◒꜡꜡◄♃fi  Ɑꜟ◒꜡꜡◄♃fi  

98 529 Ɑꜟ○◐◦ ♫♩ꜞ►ⱶ  Ɑꜟ○◐◦ ♫♩ꜞ►ⱶ  

99 533 ⱬfi♂ ▪fi♩ꜝ☿fi  ⱬfi♂ ▪fi♩ꜝ☿fi  

100 535 ⱬfi♂ⱨꜝfi  ⱬfi♂ⱨꜝfi 

101 544 ╒℮ ┘∕─♫♩ꜞ►ⱶ   ⱱ►  

102 556 ⱷ♃◒ꜞꜟ  ⱷ♃◒ꜞꜟ  

103 563 ⱷ♅ꜝכꜟ  ☺ⱷ♩◐◦ⱷ♃fi  

104 568 ⱷ♅ꜟ▪Ⱶfi  ⱷ♅ꜟ▪Ⱶfi 

105 572 ⱷ♅ꜟ◌ꜟⱣⱵfi

☺ⱥ♪꜡ ☺ⱷ♅ꜟ

ⱬfi♂ ⱨꜝ♬ꜟ ◌

ꜟⱲⱨꜝfi   

ⱷ♅ꜟ◌ꜟⱣⱵfi

☺ⱥ♪꜡ ☺ⱷ♅ꜟ

ⱬfi♂ ⱨꜝ♬ꜟ  

106 588-2 ⱷ♅ꜟ Ⱨ꜡ꜞ♪fi  ⱷ♅ꜟ Ⱨ꜡ꜞ♪fi  

107 

 

604 ⸗ꜟⱱꜞfi  ⸗ꜟⱱꜞfi 

108 606 ┘∕─    ꜜ► ⱷ♅ꜟ 

ꜜ►  

ꜜ► ◌ꜞ►ⱶ 

ꜜ►  

ⱱꜟⱶ♪כꜜ 607 109  ⱱꜟⱶ♪כꜜ 

110 615 ☺◄♅ꜟ  ☺◄♅ꜟ ☻ꜟⱨ□כ♩  

111 618 ╡╪  ꜞfi  

112 623 ╡╪ ☺ⱷ♅ꜟ

ⱷ♅ꜟ◌ꜟⱣ⸗▬ꜟ ⱪ

꜡Ɑfi ▬ꜟ ⸗ⱡ◒꜡

♩ⱱ☻   

ꜞfi ☺ⱷ♅ꜟ ⱷ

♅ꜟ ⱷ♅ꜟ◌ꜟⱣ

⸗▬ꜟ ⱦ♬ꜟ 

113 624 ╡╪ ☺ⱷ♅ꜟ ⱷ♩◐

◦◌ꜟⱲ♬ꜟ ⱪ꜡Ɑfi

▬ꜟ ⱷⱦfiⱱ☻  

ꜞfi ☺ⱷ♅ꜟ ⱷ♩◐

◦◌ꜟⱲ♬ꜟ ⱪ꜡Ɑfi

▬ꜟ 
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3.2.4 ⌐ ∆╢ ─  

⇔√ ⌐≈™≡⁸ ⌐ ∆╢ ╩ 4 ⇔√⁹ ─ ⌐ ∆

╢ ⌂ ╩ ∆╢√╘⁸ │ ─≤⅔╡≤⇔√⁹ 

ü ┼─ ┌ↄ ╩ ≤⇔≡ ⇔√ ה ⌐ ∆╢ ╩

≤∆╢⁹ 

ü ─ⱥ♇♩ ⅜ ⌂ↄ⁸ ⌐ ∆╢ ⅜⌂™ │⁸ ─ ╩ ⇔⁸

⌂ ╩ ∆╢⁹  

ü ⱥ♇♩⇔√ ╩ ⇔√ ⁸ ─ ⌐ ∆╢ ≢│⌂⅛∫√ ⁸ ⌐

∆╢ ⅛╠ ∆╢⁹  

 

╩╙≤⌐ ⌐ ∆╢ ╩ꜞ☻♩▪♇ⱪ∆╢√╘⁸ ⇔√ ↔

≤⌐⁸ ☻כⱬ♃כ♦ PubMed┘ ╩ ™≡⁸ ⌐ ╢ ╩ ⇔√⁹

─ │ ─ 3 ≢ ⇔⁸ ⌂ ─ ╡ ╖╩ ∫√⁹ 

 

(1) 1  

♦◙▬fi cohort⁸case control╛ occupational exposure⁸industrial

⌐ ∆╢ ╢∆≥♪כ꞉כ◐╩ ╩ ⇔⁸PubMed┘ ╩ ™≡ ╩

∫√⁹ │  3.2-4 ┘  3.2-5─≤⅔╡≢№╢⁹ 

  

 3.2-4 ᵑ─  

PubMed≢─  

(("2011/1/1"[PDAT]:"3000"[PDAT]) AND ("case report" OR "case reports" OR cohort 

OR "case control" or "Meta-Analysisò) AND (occupat* OR "occupational exposure" OR 

industrial OR workplace) AND (CAS[EC/RN Number] OR Δ Δ)) NOT 
(("Clinical Trials, Veterinary as Topic"[Mesh] or animals[Mesh] or "Animal 

Experimentation"[Mesh] or "models, animal"[Mesh] or "clinical trial, veterinary") or 

("Multiple Chemical Sensitivity"[Mesh] or "Sick Building Syndrome"[Mesh])) 

Web─  

((CAS  or ) and (DT=2011:2019 and PT=)) NOT (

/TH or ⸗♦ꜟ/TH or /TH or - /TH or ◦♇◒Ɫ►☻

/TH) 

 

 3.2-5 ᵒ─  

PubMed≢─  

(("1996/1/1"[PDAT]:"3000"[PDAT]) AND ("case report" OR "case reports" OR cohort 

OR "case control" or "Meta-AnalysisΔ) AND (occupat* OR "occupational exposure" 

OR industrial OR workplace) AND (CAS[EC/RN Number] OR Δ Δ)) 
NOT (("Clinical Trials, Veterinary as Topic"[Mesh] or animals[Mesh] or "Animal 

Experimentation"[Mesh] or "models, animal"[Mesh] or "clinical trial, veterinary") or 

("Multiple Chemical Sensitivity"[Mesh] or "Sick Building Syndrome"[Mesh])) 

Web≢─  

((CAS  or ) and (DT=1996:2019 and PT=)) NOT (

/TH or ⸗♦ꜟ/TH or /TH or - /TH or ◦♇◒Ɫ►☻

/TH) 
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(2) 2  

╩ ∫√ ⁸ⱥ♇♩ ⅜ 50 ╩ ⅎ√ ⌐≈™≡│⁸↕╠⌐ ╡ ╖

╩ ℮√╘ ⌐ ♪כ꞉כ◐╢∆ epidemiology╩ ⇔≡⁸ ╩ ∫√⁹╕√

PubMed≢─ ⅜ 10 ≢№∫√ │⁸ ╩ →╢√╘ ⌐ ∆

♪כ꞉כ◐╢ occupational exposure⁸industrial╩ ╠⇔⁸ ╩ ∫√⁹ │

 3.2-6 ┘  3.2-7─≤⅔╡≢№╢⁹╕√ ⇔ │  3.2-8─≤⅔╡≢№╢⁹  

 

 3.2-6 ᵑ─  

PubMed≢─ ⅜ 50 ╩ ⅎ√ ─  

(("2011/1/1"[PDAT]:"3000"[PDAT]) AND ("case report" OR "case reports" OR cohort 

OR "case control" or "Meta-AnalysisΔ) AND (occupat* OR "occupational exposure" 
OR industrial OR workplace) AND (epidemiology OR epidemiology[Mesh] OR 

epidemiol*) AND (CAS[EC/RN Number] OR Δ Δ)) NOT (("Clinical 
Trials, Veterinary as Topic"[Mesh] or animals[Mesh] or "Animal 

Experimentation"[Mesh] or "models, animal"[Mesh] or "clinical trial, veterinary") or 

("Multiple Chemical Sensitivity"[Mesh] or "Sick Building Syndrome"[Mesh])) 

PubMed≢─ ⅜ 10 ≢№∫√ ─  

(("2011/1/1"[PDAT]:"3000"[PDAT]) AND ("case report" OR "case reports" OR cohort 

OR "case control" or "Meta-AnalysisΔ) AND (CAS[EC/RN Number] OR Δ

Δ)) NOT (("Clinical Trials, Veterinary as Topic"[Mesh] or animals[Mesh] or 

"Animal Experimentation"[Mesh] or "models, animal"[Mesh] or "clinical trial, 

veterinary") or ("Multiple Chemical Sensitivity"[Mesh] or "Sick Building 

Syndrome"[Mesh])) 

Web≢─ ⅜ 50 ╩ ⅎ√ ─  

((CAS or ) and (DT=2011:2019 and PT=)) NOT (/TH 

or ⸗♦ꜟ/TH or /TH or - /TH or ◦♇◒Ɫ►☻

/TH) and (/TH or /TH or /TH) 

 

 3.2-7 ᵒ─  

PubMed≢─ ⅜ 50 ╩ ⅎ√ ─  

(("1996/1/1"[PDAT]:"3000"[PDAT]) AND ("case report" OR "case reports" OR cohort 

OR "case control" or "Meta-AnalysisΔ) AND (occupat* OR "occupational exposure" 
OR industrial OR workplace) AND (epidemiology OR epidemiology[Mesh] OR 

epidemiol*) AND (CAS[EC/RN Number] OR Δ Δ)) NOT (("Clinical 

Trials, Veterinary as Topic"[Mesh] or animals[Mesh] or "Animal 

Experimentation"[Mesh] or "models, animal"[Mesh] or "clinical trial, veterinary") or 

("Multiple Chemical Sensitivity"[Mesh] or "Sick Building Syndrome"[Mesh])) 

PubMed≢─ ⅜ 10 ≢№∫√ ─  

(("1996/1/1"[PDAT]:"3000"[PDAT]) AND ("case report" OR "case reports" OR cohort 

OR "case control" or "Meta-AnalysisΔ) AND (CAS[EC/RN Number] OR Δ

Δ)) NOT (("Clinical Trials, Veterinary as Topic"[Mesh] or animals[Mesh] or 
"Animal Experimentation"[Mesh] or "models, animal"[Mesh] or "clinical trial, 

veterinary") or ("Multiple Chemical Sensitivity"[Mesh] or "Sick Building 

Syndrome"[Mesh])) 

Web≢─ ⅜ 50 ╩ ⅎ√ ─  

(CAS or ) and (DT=1996:2019 and PT=)) NOT (/TH or 

⸗♦ꜟ/TH or /TH or - /TH or ◦♇◒Ɫ►☻ /TH) 

and ( /TH or /TH or /TH) 
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 3.2-8 ╩ ∫√  

 
3   

PubMed≢─  Web≢─

⅜50  50  10  

1 15 ▪☿♩♬♩ꜞꜟ ▪☿♩♬♩ꜞꜟ  ₃ ₃ 

2 61 ◄♃ⱡכꜟ ◄♃ⱡ₃ ₃  ꜟכ 

3 71 ◄♅ꜟⱷ♅ꜟ◔♩fiⱭꜟ○◐◦♪ ◄♅ꜟⱷ♅ꜟ◔♩fiⱭꜟ○◐◦♪  ₃  

4 75 ◄♅꜠fi◓ꜞ◖כꜟ ◄♅꜠fi◓ꜞ◖₃ ₃  ꜟכ 

5 116 ○♂fi ○♂fi   ₃ 

6 127 ●♁ꜞfi ●♁ꜞfi  ₃  

  ⱲfiⱩꜝ♇◒  ₃כ◌ ◒♇ꜝⱲfiⱩכ◌ 130 7

8 

 

137 

 
┘∕─     ₃ 

  ₃  

  ₃  

9 176    ₃ ₃ 

10 205 ◦▪ⱡ▪◒ꜞꜟ ◄♅ꜟ ◦▪ⱡ▪◒ꜞꜟ ◄♅ꜟ  ₃  

11 251 ☺◒꜡꜡ⱨ▼ⱡ◐◦  ☺◒꜡꜡ⱨ▼ⱡ◐◦   ₃  

12 272 ☺♬♩꜡♩ꜟ◄fi ☺♬♩꜡♩ꜟ◄fi  ₃  

13 

 

322 

 
∆∏ ┘∕─  

 

☻☼  ₃ ₃ 

☻☼   ₃  

ⱨ♇ ☻☼   ₃  

☻☼   ₃  

14 337 ♃fi◓☻♥fi ┘∕─  ♃fi◓☻♥fi  ₃ ₃ 

15 346 ♅○╡╪ ☺◄♅ꜟ

♩ꜞ◒꜡꜡ Ⱨꜞ☺ꜟ ◒꜡

ꜟⱧꜞⱱ☻  

♅○ꜞfi ☺◄♅ꜟ

♩ꜞ◒꜡꜡ Ⱨꜞ☺ꜟ  

 ₃  

16 

 

379 ┘∕─     ₃ 

  ₃  

17 415    ₃  

18 429 ♬♩꜡ⱷ♃fi ♬♩꜡ⱷ♃fi  ₃  

19 437 ┘∕─    ₃ ₃ 
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3   

PubMed≢─  Web≢─

⅜50  50  10  

20 

 

449 Ᵽꜞ►ⱶ ┘∕─  Ᵽꜞ►ⱶ  ₃ ₃ 

Ᵽꜞ►ⱶ  ₃  

Ᵽꜞ►ⱶ  ₃  

Ᵽꜞ►ⱶ   ₃ ₃ 

21 482 Ⱪ♃fi Ⱪ♃fi  ₃ ₃ 

▬♁Ⱪ♃fi    ₃  

22 494 ⱪ꜡Ⱨꜟ▪ꜟ◖כꜟ ▬♁ⱪ꜡Ⱨꜟ▪ꜟ◖כ

ꜟ  

ⱪ꜡Ɽfi   ₃  ꜟכ○

23 603 ⸗ꜞⱩ♦fi ┘∕─  ⸗ꜞⱩ♦fi  ₃ ₃ 

24 632 ꜡☺fi ꜡☺fi  ₃ ₃ 

25 2 ▪ꜟⱨ□כ♫ⱨ♅ꜟ▪Ⱶfi ┘∕─  ♫ⱨ♅ꜟ▪Ⱶfi  ₃ ₃ 

26 5 ▪◒ꜞꜟ  ▪◒ꜞꜟ   ₃ ₃ 

27 10 ▪☺Ⱨfi  ▪☺Ⱨfi   ₃  

28 11-2 ▬♁Ⱪ♅ꜟ ▬♁Ⱪ♅ꜟ ♬♩ꜞ♇♩  ₃  

29 11-3 ▪☻ⱨ□ꜟ♩ ▪☻ⱨ□ꜟ♩   ₃ 

30 12 ▪☿♅ꜟ◘ꜞ♅ꜟ ▪☻Ⱨꜞfi  ▪☿♩◐◦   ₃ ₃ 

31 13 ▪☿♩▪Ⱶ♪ ▪☿♩▪Ⱶ♪  ₃ ₃ 

32 14 ▪☿♩▪ꜟ♦ⱥ♪ ▪☿♩▪ꜟ♦ⱥ♪  ₃ ₃ 

33 16 ▪☿♩ⱨ▼ⱡfi ▪☿♩ⱨ▼ⱡfi  ₃ ₃ 

34 25 ▪ⱵⱡⱧꜞ☺fi ▪ⱵⱡⱧꜞ☺fi  ₃ ₃ 

35 26 ♫♩ꜞ►ⱶ ♫♩ꜞ►ⱶ  ₃  

  ₃  ꜟכ◖ꜟ▪ꜟꜞ▪ ꜟכ◖ꜟ▪ꜟꜞ▪ 27 36

37 29 ▪ꜞꜟ    ₃  

38 34 ▪ꜟⱨ□ ▪☿♩♬ꜟⱬfi☺ꜟ

ⱥ♪꜡◐◦◒ⱴꜞfi ꞉ꜟⱨ□ꜞfi  

ɖ ▪☿♩♬ꜟⱬfi☺ꜟ ⱥ♪

꜡◐◦◒ⱴꜞfi 

 ₃ ₃ 

39 37 ▪ꜟⱵ♬►ⱶ ┘∕─  ▪ꜟⱵ♬►ⱶ    ₃ 

▪ꜟⱵ♬►ⱶ   ₃  

▪ꜟⱵ♬►ⱶ   ₃ ₃ 

40 45 ▬♁ⱪ꜡Ⱨꜟ▪Ⱶfi ▬♁ⱪ꜡Ⱨꜟ▪Ⱶfi  ₃  

41 52    ₃ ₃ 
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3   

PubMed≢─  Web≢─

⅜50  50  10  

42 53    ₃ ₃ 

43 54 ▬♇♩ꜞ►ⱶ ┘∕─  ▬♇♩ꜞ►ⱶ  ₃ ₃ 

44 59 ▬fi♦fi ▬fi♦fi  ₃ ₃ 

45 60 ►꜠♃fi ◄♅ꜟ ◌ꜟⱣⱴ₃ ₃  ♩כ 

46 70 ◄♅ꜟⱬfi♀fi ◄♅ꜟⱬfi♀fi  ₃ ₃ 

47 81 ◄♅꜠fi◓ꜞ◖כꜟ⸗ⱡⱷ♅ꜟ◄כ♥ꜟ▪

 ♩כ♥☿

ⱷ♩◐◦◄♅ꜟ  ₃ ₃  ♩כ♃☿▪

48 84 ô◄♅꜠fi ô ⱦⱧꜞ☺♬►

ⱶ ☺Ⱪ꜡Ⱶ♪ ☺◒▪♇♩  

☺ⱥ♪꜡☺Ⱨꜞ♪ ô

ô Ⱨꜝ☺fi ☺▬►ⱶ ☺

Ⱪ꜡Ⱶ♪ 

 ₃  

49 88 ◄ⱳ◐◦ ▬♁ⱪ꜡ⱳ◐◦ⱪ꜡

Ɽfi 

◄ⱳ◐◦ ▬♁ⱪ꜡ⱳ◐◦ⱪ

꜡Ɽfi 

  ₃ 

50 95 ▪ꜞꜟ ◒꜡꜡ⱪ꜡Ɽ ◄fi  ₃  

51 117 ○ⱷ● ◒꜡꜡▪☿♩ⱨ▼ⱡfi ◒꜡꜡▪☿♩ⱨ▼ⱡfi  ₃  

 ₃ ₃  ꜟכ◖♥◌꜡Ⱨ ꜟכ◖♥◌ 128 52

53 146 ◒꜡꜡◄♃fi( ◄♅ꜟ  ◄♅ꜟ  ₃  

54 148-2 ◒꜡꜡  ◒꜡꜡   ₃ ₃ 

55 157 ◒꜡꜡ⱬfi☺ꜞ♦fiⱴ꜡ⱡ♬♩ꜞꜟ ◒꜡꜡ⱬfi☺ꜞ♦fiⱴ꜡ⱡ♬♩ꜞꜟ  ₃  

56 163 ◒꜡꜡ⱷ♅ꜟⱷ♅ꜟ◄כ♥ꜟ ◒꜡꜡ⱷ♅ꜟⱷ♅ꜟ◄₃ ₃  ꜟ♥כ 

57 165-2 

 
◦ꜞ◌ ◔▬    ₃ 

◒ꜞ☻♩Ᵽꜝ▬♩  ₃ ₃ 

  ₃ ₃ 

◔▬   ₃ ₃ 
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No. 3   PubMed≢─  Web≢─

⅜50  50  10  

58 168 

 
ꜟꜝ♩כꜙ♬   

CAS: 64741-97-5  

   

  ₃  

ꜟꜝ♩כꜙ♬  

CAS:8002-05-9  

 ₃  

ꜟꜝ♩כꜙ♬  

CAS:64741-88-4  

 ₃  

  ₃  

59 170 Ɽꜝⱨ▫fi Ɽꜝⱨ▫fi  ₃ ₃ 

60 180 ⱦ♬ꜟ ⱦ♬ꜟ  ₃ ₃  ♩כ♃☿▪

61 191 ♅♃fi  ♅♃fi  ₃ ₃ 

62 192    ₃ ₃ 

63 232 ◦◒꜡Ⱬ◐◘fi ◦◒꜡Ⱬ◐◘fi  ₃ ₃ 

64 235 ◦◒꜡Ⱬ◐☿fi ◦◒꜡Ⱬ◐☿fi  ₃ ₃ 

65 241-2 ☺◒꜡꜡  ☺◒꜡꜡   ₃  

66 247 ☺◒꜡꜡ ♩ꜞⱨꜟ○

꜡◄♃fi  

☺◒꜡꜡ ♩ꜞⱨꜟ○

꜡◄♃fi 

 ₃  

67 259 ☺◦▪fi ☺◦▪fi  ₃  

68 266 ☺♅○╡╪ ☺◄♅ꜟ ◄♅ꜟ

♅○ⱷ♅ꜟ ⱱ꜠כ♩  

☺♅○ꜞfi ☺◄♅ꜟ ◄♅

ꜟ♅○ⱷ♅ꜟ 

 ₃  

69 292-2 ☺ⱷ♅ꜟ ♩ꜞ◒꜡꜡ ⱥ

♪꜡◐◦◄♅ꜟⱱ☻ⱱ♫כ♩  

☺ⱷ♅ꜟ ♩ꜞ◒꜡꜡ ⱥ

♪꜡◐◦◄♅ꜟⱱ☻ⱱ♫כ♩ 

 ₃ ₃ 

70 268 ☺♅○╡╪ ☺ⱷ♅ꜟ

ⱦ☻ ◄♩◐◦◌ꜟⱲ♬ꜟ ◄♅ꜟ

ⱴꜝ♅○fi  

☺◄♅ꜟ ☺ⱷ♩◐◦ⱱ☻ⱱ꜡♅○

▬ꜟ ☻ꜟⱨ□♬ꜟ  ♩כ♫◦◒☻

 ₃ ₃ 

71 282 ☺ⱬfi♂▬ꜟⱭꜟ○◐◦♪ ⱬfi♂▬ꜟⱤ₃ ₃  ♪▬◘◐○כ 

72 287 ☺ⱷ♅ꜟ▪Ⱶfi ☺ⱷ♅ꜟ▪Ⱶfi  ₃ ₃ 

73 302    ₃ ₃ 

74 304 ⇔╝℮  ◦ꜙ►   ₃ ₃ 



 

32 

No. 3   PubMed≢─  Web≢─

⅜50  50  10  

75 310 ⇔╞℮  ◦ꜛ►   ₃  

76 317 ◌ꜟ◦►ⱶ ◌ꜟ◦►ⱶ  ₃ ₃ 

77 330 ♫ⱨ◘ ♫ⱨ◘  ₃ ₃ 

78 331 ⱬfi☺fi ⱬfi☺fi  ₃  

79 336 ↑™  ◔▬   ₃ ₃ 

80 340 ♅○  ♅○   ₃ ₃ 

81 352    ₃ ₃ 

82 354 ♥♩ꜝ◄♅ꜟ♅►ꜝⱶ☺☻ꜟⱨ▫♪ ☺

☻ꜟⱨ▫ꜝⱶ   

♥♩ꜝ◄♅ꜟ♅►ꜝⱶ ☺☻ꜟⱨ▫♪  ₃  

83 380      ₃ ₃ 

84 381 ♩ꜞ◄♃ⱡכꜟ▪Ⱶfi  ♩ꜞ◄♃ⱡכꜟ▪Ⱶfi   ₃  

85 390 ♩ꜞ◒꜡꜡ⱨ▼ⱡ◐◦   ♩ꜞ◒꜡꜡ⱨ▼ⱡ◐◦   ₃  

86 408 ♫ⱨ♃꜠fi  ♫ⱨ♃꜠fi   ₃ ₃ 

87 410 ♫ⱨ♅ꜟ ⱷ♅ꜟ◌ꜟⱣⱷכ♩

◌ꜟⱣꜞꜟ   

ⱷ♅ꜟ◌ꜟⱣⱵfi ♫ⱨ♅ꜟ  ₃  

88 413 ♬◖♅fi ♬◖♅fi   ₃ 

89 447 Ɽꜝ ⱬfi♂◐ⱡfi  ⱬfi♂◐ⱡfi  ₃ ₃ 

90 454 ⱦ☻ ◒꜡꜡◄♅ꜟ ☻ꜟⱨ▫♪

ⱴ☻♃כ♪●☻   

ⱦ☻ ◒꜡꜡◄♅ꜟ ☻ꜟⱨ▫♪ ₃   

91 468 Ⱨ꜠♩ꜝⱶ  Ⱨ꜠☻ꜞfi ┘Ⱨ꜠☻꜡▬♪  ₃  

92 473 ⱨ▼ⱡ♅▪☺fi  ⱨ▼ⱡ♅▪☺fi   ₃ ₃ 

93 481 ⱨ♃ꜟ ⱦ☻ ◄♅ꜟⱫ◐◦ꜟ

  

ⱦ☻ ◄♅ꜟⱫ◐◘fi ▬ꜟ ⱨ

 ♩כꜝ♃

 ₃ ₃ 

94 493 ⱪ꜡Ⱨ○fi  ⱪ꜡Ⱨ○fi   ₃ ₃ 

95 497-2 ⱪ꜡Ɑfi ⱪ꜡Ɑfi  ₃ ₃ 

96 499 Ⱪ꜡⸗ ◒꜡꜡ ♩ꜞ

ⱨꜟ○꜡◄♃fi Ɫ꜡♃fi   

Ⱪ꜡⸗ ◒꜡꜡ ♩ꜞ

ⱨꜟ○꜡◄♃fi 

 ₃ ₃ 

97 505 Ⱬ◐◘◒꜡꜡◄♃fi  Ɑꜟ◒꜡꜡◄♃fi  ₃  

98 529 Ɑꜟ○◐◦ ♫♩ꜞ►ⱶ Ɑꜟ○◐◦ ♫♩ꜞ►ⱶ  ₃  

99 533 ⱬfi♂ ▪fi♩ꜝ☿fi ⱬfi♂ ▪fi♩ꜝ☿fi  ₃  
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No. 3   PubMed≢─  Web≢─

⅜50  50  10  

100 535 ⱬfi♂ⱨꜝfi ⱬfi♂ⱨꜝfi  ₃ ₃ 

101 544 ╒℮ ┘∕─♫♩ꜞ►ⱶ   ⱱ►   ₃ ₃ 

102 556 ⱷ♃◒ꜞꜟ  ⱷ♃◒ꜞꜟ  ₃  ₃ 

103 563 ⱷ♅ꜝכꜟ ☺ⱷ♩◐◦ⱷ♃fi    

104 568 ⱷ♅ꜟ▪Ⱶfi ⱷ♅ꜟ▪Ⱶfi  ₃ ₃ 

105 572 ⱷ♅ꜟ◌ꜟⱣⱵfi ☺ⱥ♪꜡

☺ⱷ♅ꜟ ⱬfi♂ ⱨꜝ♬

ꜟ ◌ꜟⱲⱨꜝfi   

ⱷ♅ꜟ◌ꜟⱣⱵfi ☺ⱥ♪꜡

☺ⱷ♅ꜟ ⱬfi♂ ⱨꜝ

♬ꜟ 

 ₃  

106 588-2 ⱷ♅ꜟ Ⱨ꜡ꜞ♪fi  ⱷ♅ꜟ Ⱨ꜡ꜞ♪fi  ₃  

107 

 

604 ⸗ꜟⱱꜞfi ⸗ꜟⱱꜞfi 

 

 

 ₃ ₃ 

108 606 ┘∕─    ꜜ► ⱷ♅ꜟ  ₃  

ꜜ►   ₃ ₃ 

ꜜ► ◌ꜞ►ⱶ  ₃ ₃ 

ꜜ►   ₃  

 ⱱꜟⱶ  ₃ ₃♪כꜜ ⱱꜟⱶ♪כꜜ 607 109

110 615 ☺◄♅ꜟ  ☺◄♅ꜟ ☻ꜟⱨ□₃  ₃ ♩כ 

111 618 ╡╪  ꜞfi   ₃ ₃ 

112 623 ╡╪ ☺ⱷ♅ꜟ ⱷ♅ꜟ

◌ꜟⱣ⸗▬ꜟ ⱪ꜡Ɑfi ▬ꜟ

⸗ⱡ◒꜡♩ⱱ☻   

ꜞfi ☺ⱷ♅ꜟ ⱷ♅ꜟ

ⱷ♅ꜟ◌ꜟⱣ⸗▬ꜟ ⱦ♬ꜟ 

 ₃  

113 624 ╡╪ ☺ⱷ♅ꜟ ⱷ♩◐◦◌ꜟⱲ♬

ꜟ ⱪ꜡Ɑfi ▬ꜟ ⱷⱦfi

ⱱ☻  

ꜞfi ☺ⱷ♅ꜟ ⱷ♩◐◦◌ꜟⱲ♬

ꜟ ⱪ꜡Ɑfi ▬ꜟ 

 ₃  
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(3) 3  

1 ┘ 2 ╩ ≡ ╡ ╖╩ ∫√ │⁸♃▬♩ꜟ ┘▪Ⱪ☻♩ꜝ◒♩╩

⇔⁸ ─ ⌐ ∆╢ ⅛≥℮⅛ ⇔√⁹ ─ ⁸ ≢─ ─

⌐ ∆╢ ⁸ ─ ╩ ⇔≡™╢ ⁸ ─ ⅛╠ ⅝

ↄ ╣╢ │ ⇔√⁹⌂⅔⁸ ─ ⌐ ∆╢ ⅜ ∆╢ │⁸ ᵑ

ᵓ⌐ ∆╢ ╩ ⇔√⁹ 

 

ᵑ  ⌐ ⌐┌ↄ ⇔√↓≤⅜ ╠⅛≢№╢╙─  

ᵒ  ╛ ╙ ╘⁸ ⌐┌ↄ ⇔√↓≤⌐╟╢ ┼─ ╩ ⇔√  

ᵓ  ╛ ╙ ╘⁸ ⌐┌ↄ ⇔√↓≤⌐╟╢ ┼─ ╩ ⇔√  

 

3.2.5 ⌐ ∆╢ ─  

─≤⅔╡ ╩ ⇔√⁹ ─ ⅛╠ ⅝ↄ ╣╢ ╩ ⇔√ ⁸

⌐ ∆╢ ≢№∫√ 113 ─℮∟ 40  3.2-9 │⁸ ─ ⌐ ∆╢

⅜⌂⅛∫√√╘⁸ ≤⇔√⁹  

⌐ ⌐ ∆╢ │ 73 ≢№╡⁸ ≢ ⇔√ │  3.2-10

⌐ ∆≤⅔╡≢№╢⁹ 

 

 3.2-9 ≤⇔√  

 
3  

6 127 ●♁ꜞfi  

30 12 ▪☿♅ꜟ◘ꜞ♅ꜟ ▪☻Ⱨꜞfi  

31 13 ▪☿♩▪Ⱶ♪  

32 14 ▪☿♩▪ꜟ♦ⱥ♪  

33 16 ▪☿♩ⱨ▼ⱡfi  

34 25 ▪ⱵⱡⱧꜞ☺fi  

37 29 ▪ꜞꜟ  

38 34 
▪ꜟⱨ□ ▪☿♩♬ꜟⱬfi☺ꜟ ⱥ♪꜡◐◦◒ⱴꜞfi

꞉ꜟⱨ□ꜞfi  

40 45 ▬♁ⱪ꜡Ⱨꜟ▪Ⱶfi  

41 52  

43 54 ▬♇♩ꜞ►ⱶ ┘∕─  

44 59 ▬fi♦fi  

46 70 ◄♅ꜟⱬfi♀fi  

47 81 ◄♅꜠fi◓ꜞ◖כꜟ⸗ⱡⱷ♅ꜟ◄כ♥☿▪ꜟ♥כ♩ 

49 88 ◄ⱳ◐◦ ▬♁ⱪ꜡ⱳ◐◦ⱪ꜡Ɽfi  

50 95 ▪ꜞꜟ  

ꜟכ◖♥◌ 128 52  

54 148-2 ◒꜡꜡  

56 163 ◒꜡꜡ⱷ♅ꜟⱷ♅ꜟ◄כ♥ꜟ  

63 232 ◦◒꜡Ⱬ◐◘fi  

64 235 ◦◒꜡Ⱬ◐☿fi  

65 241-2 ☺◒꜡꜡  
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3  

67 259 ☺◦▪fi  

69 292-2 
☺ⱷ♅ꜟ ♩ꜞ◒꜡꜡ ⱥ♪꜡◐◦◄♅ꜟⱱ☻ⱱ

♩כ♫  

72 287 ☺ⱷ♅ꜟ▪Ⱶfi  

79 336 ↑™  

80 340 ♅○  

81 352  

86 408 ♫ⱨ♃꜠fi  

89 447 Ɽꜝ ⱬfi♂◐ⱡfi  

91 468 Ⱨ꜠♩ꜝⱶ  

94 493 ⱪ꜡Ⱨ○fi  

95 497-2 ⱪ꜡Ɑfi  

98 529 Ɑꜟ○◐◦ ♫♩ꜞ►ⱶ  

100 535 ⱬfi♂ⱨꜝfi  

102 556 ⱷ♃◒ꜞꜟ  

103 563 ⱷ♅ꜝכꜟ  

104 568 ⱷ♅ꜟ▪Ⱶfi  

107 604 ⸗ꜟⱱꜞfi  

110 615 ☺◄♅ꜟ  

 

 

 3.2-10 ⌐ ∆╢ ≤∕─  

⇔

  
3    

1 1 15 ▪☿♩♬♩ꜞꜟ  ▪☿♩♬♩ꜞꜟ  1  

2 2 61 ◄♃ⱡכꜟ  ◄♃ⱡכꜟ  3  

3 3 71 ◄♅ꜟⱷ♅ꜟ◔♩fiⱭꜟ○◐◦

♪  

◄♅ꜟⱷ♅ꜟ◔♩fiⱭꜟ○◐◦

♪  

1  

4 4 75 ◄♅꜠fi◓ꜞ◖כꜟ  ◄♅꜠fi◓ꜞ◖כꜟ  2  

5 5 116 ○♂fi  ○♂fi  2  

◒♇ꜝⱲfiⱩכ◌ 130 7 6 ◒♇ꜝⱲfiⱩכ◌   2  

7 8 137 

 
┘∕─  

 

 3  

 3  

8 9 176   1  

9 10 205 ◦▪ⱡ▪◒ꜞꜟ ◄♅ꜟ  ◦▪ⱡ▪◒ꜞꜟ ◄♅ꜟ  1  

10 11 251 ☺◒꜡꜡ⱨ▼ⱡ◐◦

 

☺◒꜡꜡ⱨ▼ⱡ◐◦

 

2  

11 12 272 ☺♬♩꜡♩ꜟ◄fi  ☺♬♩꜡♩ꜟ◄fi  1  

12 13 322 

 
∆∏ ┘∕─  

 

☻☼  1  

☻☼  1  

☻☼  1  

ⱨ♇ ☻☼  2  

13 14 337 ♃fi◓☻♥fi ┘∕─

 

♃fi◓☻♥fi  4  

14 15 346 ♅○╡╪ ☺◄♅ꜟ

♩ꜞ◒꜡꜡

Ⱨꜞ☺ꜟ ◒꜡ꜟ

Ⱨꜞⱱ☻  

♅○ꜞfi ☺◄♅ꜟ

♩ꜞ◒꜡꜡

Ⱨꜞ☺ꜟ  

4  
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⇔

  
3    

15 16 379 ┘∕─   1  

 2  

16 17 415   2  

17 18 429 ♬♩꜡ⱷ♃fi  ♬♩꜡ⱷ♃fi  1  

18 19 437 ┘∕─   2  

19 20 449 

 
Ᵽꜞ►ⱶ ┘∕─  Ᵽꜞ►ⱶ  1  

Ᵽꜞ►ⱶ  2  

Ᵽꜞ►ⱶ  1  

20 21 482 

 
Ⱪ♃fi  Ⱪ♃fi  2  

▬♁Ⱪ♃fi  2  

21 22 494 ⱪ꜡Ⱨꜟ▪ꜟ◖כꜟ ▬♁ⱪ꜡

Ⱨꜟ▪ꜟ◖כꜟ  

ⱪ꜡Ɽfi ꜟכ○  1  

22 23 603 ⸗ꜞⱩ♦fi ┘∕─  ⸗ꜞⱩ♦fi  1  

23 24 632 ꜡☺fi  ꜡☺fi  2  

24 25 2 ▪ꜟⱨ□כ♫ⱨ♅ꜟ▪Ⱶfi ┘

∕─  

♫ⱨ♅ꜟ▪Ⱶfi  1  

25 26 5 ▪◒ꜞꜟ  ▪◒ꜞꜟ  1  

26 27 10 ▪☺Ⱨfi  ▪☺Ⱨfi  1  

27 28 11-2 ▬♁Ⱪ♅ꜟ  ▬♁Ⱪ♅ꜟ ♬♩ꜞ♇♩  2  

28 29 11-3 ▪☻ⱨ□ꜟ♩  ▪☻ⱨ□ꜟ♩  2  

29 35 26 ♫♩ꜞ►ⱶ  ♫♩ꜞ►ⱶ  2  

ꜟכ◖ꜟ▪ꜟꜞ▪ 27 36 30 ꜟכ◖ꜟ▪ꜟꜞ▪   1  

31 39 37 ▪ꜟⱵ♬►ⱶ ┘∕─  ▪ꜟⱵ♬►ⱶ   4  

▪ꜟⱵ♬►ⱶ   1  

32 42 53   3  

33 45 60 ►꜠♃fi  ◄♅ꜟ ◌ꜟⱣⱴכ♩  1  

34 48 84 ô ◄♅꜠fi ô ⱦ

Ⱨꜞ☺♬►ⱶ ☺Ⱪ꜡Ⱶ♪

☺◒▪♇♩  

☺ⱥ♪꜡☺Ⱨꜞ♪

ô ô Ⱨꜝ☺fi

☺▬►ⱶ ☺Ⱪ꜡Ⱶ

♪  

2  

35 51 117 ○ⱷ● ◒꜡꜡▪☿♩ⱨ▼ⱡfi  ◒꜡꜡▪☿♩ⱨ▼ⱡfi  1  

36 53 146 ◒꜡꜡◄♃fi ( ◄♅ꜟ  ◄♅ꜟ  3  

37 55 157 ◒꜡꜡ⱬfi☺ꜞ♦fiⱴ꜡ⱡ

♬♩ꜞꜟ  

◒꜡꜡ⱬfi☺ꜞ♦fiⱴ꜡ⱡ

♬♩ꜞꜟ  

2  

38 57 165-2 ◦ꜞ◌  ◔▬ CAS:7631-86-9  3  

◒ꜞ☻♩Ᵽꜝ▬♩  1  

 1  

◔▬ CAS:15468-32-3 3  

39 58 168 

 
  2  

ꜟꜝ♩כꜙ♬  

CAS:8002-05-9  

2  

ꜟꜝ♩כꜙ♬   

CAS:64741-88-4  

2  

40 59 170 Ɽꜝⱨ▫fi  Ɽꜝⱨ▫fi  1  

41 60 180 ⱦ♬ꜟ  ⱦ♬ꜟ ♩כ♃☿▪  1  

42 61 191 ♅♃fi  ♅♃fi  2  

43 62 192   2  

44 66 247 ☺◒꜡꜡

♩ꜞⱨꜟ○꜡◄♃fi

 

☺◒꜡꜡

♩ꜞⱨꜟ○꜡◄♃fi  

2  
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⇔

  
3    

45 68 266 ☺♅○╡╪ ☺◄♅ꜟ

◄♅ꜟ♅○ⱷ♅ꜟ

ⱱ꜠כ♩  

☺♅○ꜞfi ☺◄♅ꜟ

◄♅ꜟ♅○ⱷ♅ꜟ  

1  

46 70 268 ☺♅○╡╪ ☺ⱷ♅ꜟ

ⱦ☻ ◄♩◐◦

◌ꜟⱲ♬ꜟ ◄♅ꜟ ⱴꜝ

♅○fi  

☺◄♅ꜟ ☺ⱷ♩◐◦ⱱ

☻ⱱ꜡♅○▬ꜟ ☻ꜟⱨ□♬ꜟ

♩כ♫◦◒☻  

3  

47 71 282 ☺ⱬfi♂▬ꜟⱭꜟ○◐◦♪  ⱬfi♂▬ꜟⱤכ○◐◘▬♪  1  

48 73 302   3  

49 74 304 ⇔╝℮  ◦ꜙ►  1  

50 75 310 ⇔╞℮  ◦ꜛ►  3  

51 76 317 ◌ꜟ◦►ⱶ  ◌ꜟ◦►ⱶ  2  

52 77 330 ♫ⱨ◘  ♫ⱨ◘  1  

53 78 331 ⱬfi☺fi  ⱬfi☺fi  2  

54 82 354 ♥♩ꜝ◄♅ꜟ♅►ꜝⱶ☺☻ꜟⱨ

▫♪ ☺☻ꜟⱨ▫ꜝⱶ   

♥♩ꜝ◄♅ꜟ♅►ꜝⱶ ☺☻ꜟ

ⱨ▫♪  

4  

55 83 380     4  

56 84 381 ♩ꜞ◄♃ⱡכꜟ▪Ⱶfi   ♩ꜞ◄♃ⱡכꜟ▪Ⱶfi   3  

57 85 390 ♩ꜞ◒꜡꜡ⱨ▼ⱡ

◐◦   

♩ꜞ◒꜡꜡ⱨ▼ⱡ◐

◦  

2  

58 87 410 ♫ⱨ♅ꜟ ⱷ♅ꜟ◌ꜟ

Ᵽⱷכ♩ ◌ꜟⱣꜞꜟ   

ⱷ♅ꜟ◌ꜟⱣⱵfi ♫

ⱨ♅ꜟ  

1  

59 88 413 ♬◖♅fi  ♬◖♅fi  1  

60 90 454 ⱦ☻ ◒꜡꜡◄♅ꜟ ☻ꜟ

ⱨ▫♪ ⱴ☻♃כ♪●☻   

ⱦ☻ ◒꜡꜡◄♅ꜟ ☻ꜟⱨ

▫♪  

1  

61 92 473 ⱨ▼ⱡ♅▪☺fi   ⱨ▼ⱡ♅▪☺fi   1  

62 93 481 ⱨ♃ꜟ ⱦ☻ ◄♅ꜟⱫ◐

◦ꜟ   

ⱦ☻ ◄♅ꜟⱫ◐◘fi

▬ꜟ ⱨ♃ꜝכ♩  

2  

63 96 499 Ⱪ꜡⸗ ◒꜡꜡

♩ꜞⱨꜟ○꜡◄♃fi

Ɫ꜡♃fi   

Ⱪ꜡⸗ ◒꜡꜡

♩ꜞⱨꜟ○꜡◄♃fi  

1  

64 97 505 Ⱬ◐◘◒꜡꜡◄♃fi   Ɑꜟ◒꜡꜡◄♃fi  2  

65 99 533 ⱬfi♂ ▪fi♩ꜝ☿fi  ⱬfi♂ ▪fi♩ꜝ☿fi  1  

66 101 544 ╒℮ ┘∕─♫♩ꜞ►ⱶ   ⱱ►  1  

67 105 572 ⱷ♅ꜟ◌ꜟⱣⱵfi

☺ⱥ♪꜡ ☺ⱷ♅ꜟ

ⱬfi♂ ⱨꜝ♬ꜟ

◌ꜟⱲⱨꜝfi   

ⱷ♅ꜟ◌ꜟⱣⱵfi

☺ⱥ♪꜡ ☺ⱷ♅ꜟ

ⱬfi♂ ⱨꜝ♬ꜟ  

3  

68 106 588-2 ⱷ♅ꜟ Ⱨ꜡ꜞ♪fi   ⱷ♅ꜟ Ⱨ꜡ꜞ♪fi  1  

69 108 606 ┘∕─    ꜜ► ⱷ♅ꜟ  2  

ꜜ►  2  

ⱱꜟⱶ♪כꜜ 607 109 70 ⱱꜟⱶ♪כꜜ   2  

71 111 618 ╡╪  ꜞfi  1  

72 112 623 ╡╪ ☺ⱷ♅ꜟ

ⱷ♅ꜟ◌ꜟⱣ⸗▬ꜟ

ⱪ꜡Ɑfi ▬ꜟ

⸗ⱡ◒꜡♩ⱱ☻   

ꜞfi ☺ⱷ♅ꜟ ⱷ

♅ꜟ ⱷ♅ꜟ◌ꜟⱣ

⸗▬ꜟ ⱦ♬ꜟ  

2  

73 113 624 ╡╪ ☺ⱷ♅ꜟ ⱷ♩◐◦

◌ꜟⱲ♬ꜟ ⱪ꜡Ɑfi

▬ꜟ ⱷⱦfiⱱ☻   

ꜞfi ☺ⱷ♅ꜟ ⱷ♩◐◦

◌ꜟⱲ♬ꜟ ⱪ꜡Ɑfi

▬ꜟ  

2  
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4. ─  

 ─ ה  

⇔√ │ ⅛╠ PDFⱨ□▬ꜟ─ ⇔ ⇔√⁹ ⇔√ │

ꜞ☻♩╩ ⇔≡ ∆╢≤≤╙⌐⁸ ↔≤─ⱨ◊ꜟ♄╩ ⇔⁸ ≡⇔≥♃כ♦ ⇔

√⁹ ꜞ☻♩⁸ │ ⌐╟∫≡ ה ∆╢≤≤╙⌐⁸ ≢╙

─ ╩ ∆╢↓≤≢ ─ ╩ ╘√⁹ 

 

 4.1-1 ꜞ☻♩ ▬ⱷכ☺  

 

 

 ꜠ⱦꜙכ◘ⱴꜞכ─  

⇔√ │⁸  4.2-1⌐ ∆ ⌐ ∫≡꜠ⱦꜙכ◘ⱴꜞכ╩ ⇔√⁹ ⇔√꜠ⱦ

│כꜞⱴ◘כꜙ ⌐ ⇔⁸ ⌐╟╢ ╩ ↑√⁹↓─ ⁸

⅛╠─ ╛ ⅜№╣┌⁸ ⌐ ∂≡ ⇔√⁹ 

 

  

◘ⱴꜞ
Ї ♃▬♩ꜟ

1 Lin CC et al. 2014
Multilevel analysis of air pollution and early childhood
neurobehavioral development.

Int J Environ Res Public Health.
2014 Jul 2;11(7):6827-41.

2 Ekosse GI. 2011
Health status within the precincts of a nickel-copper mining and
smelting environment.

Afr Health Sci. 2011 Mar;11(1):90-
6.

3 Lin YT et al. 2014
Air pollution and limb defects: a matched-pairs case-control
study in Taiwan.

Environ Res. 2014 Jul;132:273-80.

4 Jung CR et al. 2013
Air pollution and newly diagnostic autism spectrum disorders: a
population-based cohort study in Taiwan.

PLoS One. 2013 Sep
25;8(9):e75510.

5 Mainolfi MB et al. 2013
Low-level exposure to air pollution and risk of adverse birth
outcomes in Hillsborough County, Florida.

J Occup Environ Med. 2013
May;55(5):490-4.

6 Mukamal KJ et al. 2009 Weather and air pollution as triggers of severe headaches.
Neurology. 2009 Mar
10;72(10):922-7.

7 Hong YC et al. 2002 Air pollution: a new risk factor in ischemic stroke mortality. Stroke. 2002 Sep;33(9):2165-9.

8
Savic M, Siriski-Sasic J, Djulizibaric
D.

1987
Discomforts and laboratory findings in workers exposed to sulfur
dioxide.

Int Arch Occup Environ Health
59(5): 513-518.

9 Yadav JS, Kaushik VK. 1996 Effect of sulphur dioxide exposure on human chromosomes. Mutat Res 359(1):25-29.

10 Meng Z, Zhang L. 1990a
Chromosomal aberrations and sister-chromatid exchanges in
lymphocytes of workers exposed to sulphur dioxide.

Mutat Res 241(1): 15-20.

11 Meng Z, Zhang L. 1990b
Observation of frequencies of lymphocytes with micronuclei in
human peripheral blood cultures from workers in a sulphuric acid
factory.

Environmental and Molecular
Mutagenesis 15(4): 218-220.

12
Nordenson I, Beckman G, Beckman
L, et al.

1980
Is exposure to sulphur dioxide clastogenic? Chromosomal
aberrations among workers at a sulphite pulp factory.

Hereditas 93: 16l-164.
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 4.2-1 ꜠ⱦꜙכ◘ⱴꜞכ─  

No.XX  

 

1. ─  

─ ╩ ⌐ ⁹ 

 

2. ה  

⅜≥─╟℮⌂ ≢ ↕╣≡™╢⅛⁸ ⌐ ≢─ ╩ ⌐

⁹╕√⁸ ─ ╩ ⌐ ⁹ 

 

3.  

 

No.   
⌂  

 

┌ↄ  

 ┌ↄ ה  

┌ↄ  
ה  

┌ↄ ─  

 

Ν  Ν  Ν  Ν  Ν  Ν  Ν  Ν  

 

 

No. 
┘  

 

⌂  

 

┌ↄ  

 ┌ↄ ה  

┌ↄ  
ה  

┌ↄ ─  

 

Ν  Ν  Ν  Ν  Ν  Ν  Ν  

 

4. ⌐╟╢ ┘ ─  

4.1  

⌐╟╡ꜞ☻◒ ⅜⌂↕╣≡™╢ ⌐│⁸∕╣╠─ ┘┌ↄ

╩ ≢ ∆╢⁹  

  

IARC  ⱥ♩⌐ ∆╢ ⅜╪ ─  

ACGHI  ⁸  

Ν  Ν  

 

4.2 ⌐╟╢  

─ ⇔≡™╢⁸ ┘ ∆╢ ╩ ∆╢⁹  

   

 

⅜╪

 

 

  ppm mg/m 3   

Ν  Ν  Ν  Ν  Ν  Ν  Ν  Ν  Ν  

 

 GHS GHS⸗♦ꜟ ┘ EU─ CLP  

⌐ ∆╢ ╩ ⇔√ GHS ┘ CLP ⅜№╢ ⌐│⁸ ∑≡

∆╢⁹ 
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III.  

 

1. ▪☿♩▪♬♩ꜞꜟ 

 ─  

▪☿♩♬♩ꜞꜟ│⁸ ⌂ ─№╢ ─ ≢№╢⁹ ─ │ ≤╟ↄ ⇔⁸

╩ ⇔╛∆™⁹ │ ⁸ ┘⌐ ≤ ∆╢≤ ∆╢⁹╕√⁸◦▪fi

┘ ⌂≥─ ⌂ⱨꜙכⱶ╩ ∂╢⁹ ≤ ⇔ↄ ⇔⁸ ┘ ≤╙ ∆

╢⁹ ⅜ ↄ ╛ ─ ⅜№╢⁹╕√⁸ ≢ ─◦▪fi ╩ ∂╢5⁹ 

 1.1-1 ▪☿♩♬♩ꜞꜟ─ 5 

41.0 0.8 -46  82  

CAS No75-05-8 1,390g/100ml 

 

ה   

│⁸ ה ה ה ─ ⁸ ⁸◒꜡ⱴ♩◓ꜝⱨ▫כ

כ▪ꜞꜗ◐─ ─ ה ⱨ▫ꜟⱶכꜝ◌⁸ ⁸ ⁸ ⁸ꜞ♅►

ⱶ ⌂≥⌐ ↕╣≡™╢6,7⁹EU─ꜞ☻◒ 20028⌐╟╢≤⁸ ⱪꜝfi♩

─ ┘ ⅜ ⌐┌ↄ ↕╣√ ⅜ ↕╣≡™╢⁹ │⁸

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ⁸ ┘ ≢│ ≤ ╘

╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ─ 1 ╩ꜞ☻♩▪

♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  1.3-1⌐ ∆≤⅔╡≢№╢⁹ 

  

                                                        
5 ILO (2011) International Chemical Safety Card ACETONITRILE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0088&p_version=2) 
6 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_75-05-

8.html) (201910 ) 
7 ≢ ≢⅝╢ ≤⇔≡ ↕╣≡™╢⁹ http://www.acis.famic.go.jp/search/vtllg303.do(20201 ) 
8 EU (2002) Risk Assessment Report acetonitrile (http://www.nihs.go.jp/hse/chem-info/eu/euj/75-05-8_j.pdf) 
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 1.3-1  

 

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ה

─  

Ƌ 30  

Ƌ ⌐≡ ≢ ↕╣╢⁹◖ꜞfi ⌐╟

╢ ⅜ ╠╣⁸ ╩☻◦כ♪◦▪

⁹ 

Ƌ 2⁸3⁸5 ⌐ⱥ♪꜡◐♁◖ⱣꜝⱵfi⁸♅○

♫♩ꜞ►ⱶ≢ ╩ ™⁸ ⌐ ⇔≈≈╙⁸

⅜☻◦כ♪◦▪ ⁹ 7 ⌐☺☻ꜟⱨ▫

ꜝⱶ≢ ╩ │☻◦כ♪◦▪⁸≥℮ ⇔⁸▪☿

♩♬♩ꜞꜟ ╙ ⇔√⁹↓╣│◦▪fi ─

⌐╟╢╙─≤ ⅎ╠╣√⁹ 

Ƌ  

Ƌ 30

╩ ╪≢ ≡╩

↑╢╕≢  

Ƌ ▪☿♩♬♩

ꜞꜟ 

Ƌ  

Ƌ ≢▪ꜟ☺◌ꜟ

Ⱪ≤▪☿♩♬♩ꜞꜟ

╩ ╪≢┌ↄ ⁹ 

De 

Paepe 

P et 

al. 

2016 
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 ⌐╟╢ ┘ ─  

1.4.1  

 1.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA  Acetonitrile 

ↄ┌ה  CBDⱥ♩ ⅜╪ ╩ ≢⅝⌂™  

EU  ACETONITRILE 

ↄ┌ה  EU-OEL: 70mg/m3, 40ppm as TWA; () 

NTP   

ↄ┌ה   

ACGIH  ACETONITRILE 

ↄ┌ה  TLV: 20ppm as TWA; ( ); A4(⌐⅔↑╢ ⅜╪ ⅜
≢⅝≡™⌂™ ) 

DFG  ACETONITRILE 

ↄ┌ה  MAK: 17mg/m3, 10ppm; Ⱨכ◒┌ↄ  II(2) :כꜞ◗♥◌

 (H); ─ꜞ☻◒◓ꜟכⱪ: C 

 

1.4.2  

 1.4-2 ⌐╟╢▪☿♩♬♩ꜞꜟ─ 9 

 

  

                                                        
9 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No.  

  

 

⅜╪
 

 

  ppm mg/    

ₒ▪☿♩♬♩ꜞꜟₓ 

[75-05-8] 
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 1.4-3 ▪☿♩♬♩ꜞꜟ─GHS GHS⸗♦ꜟ ┘EU─CLP 10 

 
GHS  CLP  

ₒ▪☿♩♬♩ꜞꜟₓ ₒAcetonitrileₓ 

1 

 

  4 * 

 3 4 * 

●☻  

4 *  4 

∂╪⁸Ⱶ☻♩ × 

2 /    

3 
⌐ ∆╢ ⌂ /

 
2 2 

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  1 ⁸   

9 ┌ↄ  
2 ⁸ ⁸

⁸ ⁸  
 

10 
ⅎ╪

 
×  

GHS H29  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/8/6 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

 

 

  

                                                        
10 CLP ─₈*₉⌐≈™≡⁸ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─

⅜№╢↓≤╩ ⇔≡™╢⁹ 
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2. ◄♃ⱡכꜟ 

 ─  

◄♃ⱡ⁸│ꜟכ ≢ ─№╢ ≢№╢⁹ ┘╒≤╪≥─ ≤ ⇔⁸

⅜ ™⁹ ◌ꜟ◦►ⱶ⁸ ⁸▪fi⸗♬▪≤ ₁⌐ ⇔⁸ ╛ ─ ╩╙√╠

∆⁹ ⁸ ⁸ ⁸ ⱴ◓Ⱡ◦►ⱶ⌂≥─ ≤ ⇔ↄ ⇔⁸ ╛

─ ╩╙√╠∆11,
 
12⁹ 

 2.1-1 ◄♃ⱡכꜟ─ 11 

46.1 0.79 -114  78 

CAS No64-17-5  

 

ה   

ꜟכ◖ꜟ▪⁸│ ⁸ ⁸ ⁸ꜟכ◖ꜟ▪ ♬♩fi⁸ꜛ◦כ꜡⁸

♇◒⁸◖꜡fi ⁸ ⁸ ─ ⁸●♁ꜞfi─○◒♃fi ⁸

⌂≥⌐ ↕╣≡™╢ 12,13⁹OECD─ꜞ☻◒ 200414≢│⁸ ⌐┌ↄ ↕

╣╢ ─№╢ ≤⇔≡⁸ ─ ─ ╩ →≡™╢⁹╕√⁸◘fiⱪꜟ─ ╛

─ⱷfi♥♫fi☻ ⁸♩ꜝ♇◒╛ ┼─ ╖ ╖ ⁸ ╩ ╗▬fi◒╛ꜝ♇◌כ ─

⌐┌ↄ ⅜ ∆╢ ⅜№╢≤⇔≡™╢⁹ │⁸ ⌐╟╡⁸ ╩

⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩

⅜ ↑╠╣≡™╢⁹ 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ─ 3 ╩ꜞ☻♩▪

♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  2.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
11 ILO (2018) International Chemical Safety Card ETHANOL (ANHYDROUS) 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0044&p_version=2) 
12  (2014) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen_pg/GHS_MSD_DET.aspx) 
13 Kyoto Encyclopedia of Genes and Genomes (https://www.kegg.jp/dbget-bin/www_bget?dr_ja:D06542) 
14 OECD (2004) SIDS INITIAL ASSESSMENT PROFILE ETHANOL 

(https://hpvchemicals.oecd.org/UI/handler.axd?id=2602cc56-d998-4e67-bd78-5454ef3f8f9a) 
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 2.3-1  

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 

 
Ƌ ה

─

 

Ƌ 49  

Ƌ ─√╘ ◄♃ⱡכꜟ 5ml─ ◄♃ⱡכꜟ

╩ ↑√ ⌐⁸ ⌐ ─ ⅜ ⁹ 

Ƌ ≢ ⅜ ↕╣√⁹ ┘ ⅎⱥ♩▬fi

─fi(IL)-11◐▬꜡כ♃ ⌐╟╡⁸ ─ │ 30.00×109/L⌐

⁹ ─√╘⌐⁸2 ─ ╩ ℮⁹ 

Ƌ │⁸◄♃ⱡכꜟ⌐╟╢ ─ ⌐╟╡ ⅜

↓╡⁸∕─ ⁸ ⅜ ⅝√≤ ↕╣

√⁹ 

Ƌ 

(percutaneous) 

Ƌ 

◄♃ⱡכ

ꜟ ─

╕≢  

Ƌ ◄♃

ⱡכꜟ 

Ƌ  

Ƌ ⅜╪─

─√╘─

◄♃ⱡכꜟ

╩ ↑≡

┌ↄ ⁹ 

Ai DL 

et al. 

2016 

2 Ƌ ─

 

Ƌ 31 ⁸164cm⁸60kg─  

Ƌ ─√╘⁸◄♃ⱡכꜟ ╩ ⁹99%◄♃ⱡכꜟ 50ml

╩ 30 ⅛↑≡ ╩ ™∏⌐ ⇔√⁹ 

Ƌ ◄♃ⱡכꜟ ⅜ 160/100⌐ ⁹ ⅜ ╦╡⁸ ⅛╠

⌐⇔√≤√╪⁸ │ 40-50⁸ 10-15⌐ ⁹◄ⱧⱠ

ⱨꜞfi ≤ ≢ ╩ ⁹ 

Ƌ ◄◖כ transthoracic echocardiographyTTE ⅛╠

─ ≤ ─ ⅜ ╠╣√⁹↓─↓≤╟╡⁸ ⌐

↕╣√◄♃ⱡ⁸╡╟⌐ꜟכ ⅜ ↓╡⁸ ⅜

↓∫√≤ ↕╣√⁹ 

Ƌ  

Ƌ 30  

Ƌ ◄♃ⱡכ

ꜟ 

Ƌ 99% 

Ƌ ─√

╘─◄♃ⱡכꜟ

╩ ↑

≡┌ↄ ⁹ 

Jo JY 

et al . 

2014 

3 Ƌ 

─  

Ƌ 24kg─ 6  

Ƌ 6 ─ ⅜ ─ ⌐ ↕╣√⁹ │ ⅜

≢№╡⁸ ⌐ ⌐ ⇔≡ ╩ ↕⌂ↄ⌂∫√⁹ ─ GCS

ꜟכ◔☻ⱴכ◖כ◗☻ꜝ◓ │ 9 ⁹ │ꜟⱬ꜠ꜟכ◖ꜟ▪

205mg/dL⁹ 

Ƌ ─ ⁸ ≢ ⌐♩▬꜠⌐ ─☻כⱬꜟכ◖ꜟ▪⁸⅝

╩₈ ⅜ ⅝∞⅛╠₉≤™℮ ≢ ╪≢™√↓≤⅜ ⁹ 

Ƌ 24kg─ ─ ⅜ ꜟכ◖ꜟ▪ 205mg/dL⌐ ∆╢⌐│⁸◄

♃ⱡכꜟ 60%─ ╩ 55mL ╗ ⅜№╢≤ ↕╣√⁹ 

Ƌ  

Ƌ 

⌐

⇔⁸ ⌐

╣╠╣≡

⁸ ≢

≡╩ ↑╢╕

≢  

Ƌ ▪ꜟ◖כ

ꜟⱬכ☻─ ─

 

Ƌ ⌂

─◄♃ⱡכ

ꜟ │ 60-

65% 

Ƌ ─♩▬꜠⌐

⇔≡№╢

─ ╩ ╪

≢┌ↄ ⁹ 

Joseph 

MM et 

al. 

2011 
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 ⌐╟╢ ┘ ─  

2.4.1  

 2.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Ethanol in alcoholic beverages 

ↄ┌ה  1 ⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆  

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  ETHANOL (ANHYDROUS) 

ↄ┌ה  
TLV:1,000ppm as STEL; A3 ≢│ ⅜╪ ⅜ ↕╣≡

™╢⅜⁸ ≤─ │ ⌂  

DFG  ETHANOL (ANHYDROUS) 

ↄ┌ה  

MAK: 380mg/m3, 200ppm; Ⱨכ◒┌ↄ  ;II(4) :כꜞ◗♥◌

⅜╪  ;ⱪ: Cכꜟ◓◒☻ꜞ─ ;5 :כꜞ◗♥◌

 ⱪ: 5כꜟ◓

 

2.4.2  

 2.4-2 ⌐╟╢◄♃ⱡכꜟ─ 15 

 

  

                                                        
15 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No.  

  

 

⅜╪

 

 

  ppm mg/    

ₒ◄♃ⱡכꜟₓ 

[64-17-5] 
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 2.4-3 ◄♃ⱡכꜟ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ◄♃ⱡכꜟₓ 
2019 ↕╣≡

™⌂™ 

1 

 

   

   

●☻  

   

∂╪⁸Ⱶ☻♩ × 

2 /    

3 ⌐ ∆╢ ⌂ /  2B  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  1A  

7  1A  

8 ┌ↄ  3 ⁸   

9 ┌ↄ  
1 ⁸ 

2  
 

10 
ⅎ╪

 
×  

GHS H25  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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3. ◄♅ꜟⱷ♅ꜟ◔♩fiⱭꜟ○◐◦♪ 

 ─  

◄♅ꜟⱷ♅ꜟ◔♩fiⱭꜟ○◐◦♪│⁸ ─№╢⁸ ─ ≢№╢⁹ ∆╢≤ ⇔ↄ ⁸

│ ∆╢↓≤⅜№╢⁹ ∆╢≤ ≢ ─●☻╩ ∆╢⁹╕√⁸ ≢№╡

╛ ⁸▪Ⱶfi⁸ ⁸ ┘ ≤ ⇔ↄ ∆╢16⁹ 

 3.1-1 ◄♅ꜟⱷ♅ꜟ◔♩fiⱭꜟ○◐◦♪─ 17 

176.2 1.101.17 - 80≢ ∆╢ 

CAS No1338-23-4 ⌐ ↑⌐ↄ™ 

 

ה   

│⁸▪◒ꜞꜟ ☻ꜝ●ה ⱪꜝ☻♅♇◒ ⌂≥⌐ ↕╣≡™╢18⁹╕√⁸

⁸ ⁸◗ⱶ─ ⌐╙ ╦╣≡™╢⁹OECD─ꜞ☻◒ 200719⌐╟╢≤⁸↓╣╠╩ ╡

℮ ≢│ ⅜ ┼┌ↄ ↕╣╢ ⅜№╡⁸┌ↄ ⅜ ∂∕℮⌂ │

╩ ╗ ┼ ⁸☻ⱪ꜠כ╩ ™√ ⌐ ┼ ≤ ─

≢№╢⁹⇔⅛⇔⁸↓╣╠│ ─ ⌐╟╡ ↕╣╢≤⇔≡™╢⁹ ≢

│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ

☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ─ 1 ╩ꜞ☻♩▪

♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  3.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
16 ILO (2005) International Chemical Safety Card METHYL ETHYL KETONE PEROXIDE (Technical product) 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1028&p_version=2) 
17  (2015) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/1338-23-4.html ) 
18 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_1338-

23-4.html) (201910 ) 
19 OECD (2007) SIDS INITIAL ASSESSMENT PROFILE 2-Butanone, peroxide (MEKP) 

(https://hpvchemicals.oecd.org/UI/handler.axd?id=90126ccf-c516-44be-81af-750fd593aa85) 
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 3.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ה ─

 

Ƌ ─  

Ƌ ─

 

Ƌ ⌐≡◓ꜝ☻ⱨ□▬ⱣכⱲכ♩ ≤⇔≡ ↄ 31

⁹ 

Ƌ ◄♅ꜟⱷ♅ꜟ◔♩fiⱭꜟ○◐◦♪╩ ⁸ ─ ≤

╩ ⁹ ⌐ ⇔≡ ─ ⁸

─Ⱪכꜙ♅ ╩ ℮⁹ 

Ƌ ─ ≢⁸ ⌐ ∆╢ ⇔™ №╡⁹ ─

☻◐ꜗfi⌐╟╡⁸ ─ ╩ ℮ ⌂ ⅝↕

─ ⅜ ↕╣√⁹∕─ ⁸Ⱬ⸗◓꜡ⱦfi≤ ─

⅜№╡⁸ ⁸Ɫ▬fi♠ ┘ ⇔√

╙ ╠╣√⁹ 

Ƌ ≤⇔≡⁸▪◦♪כ◦☻≤ ◌ꜞ►ⱶ ╩ ∆╢

√╘─ ♫♩ꜞ►ⱶ ╩ ℮⁹

⌐ ™≡⁸ ─ 4 ⁸ ⌂ ⁸╕√

╩ ╡ ⇔≡ ∫√⁹ 

Ƌ 3 ⌐⁸ ╩Ⱪכꜙ♅ ⇔≡ כⱥכ◖─

coffee ground ─ ⅜№╡⁸ ⌐ ⌐⌂∫√⁹↓

╣│ ─ ╣≢№∫√⁹ 

Ƌ 2 ⌐ ⇔⁸ ╩ ₁⌐ ⁹⇔⅛⇔⁸

│ ⇔√⁹29 ⌐ ⁹ ⅜ 4.7kg

68kg ⁹ 

Ƌ ⅛╠ 1 ⁸ │ ⌐⌂╡⁸ ⇔√ ╙ ╡

≈≈№∫√⁹ 

Ƌ  

Ƌ ⁸

⌐≡

≡╩ ↑╢╕

≢ ⌂

│  

Ƌ ◄♅ꜟⱷ

♅ꜟ◔♩fiⱭꜟ

○◐◦♪

 

Ƌ  

Ƌ ▪ꜟ◖כꜟ

╩ ╪∞ ⁸

≤⇔≡⁸

150 mL─

◄♅ꜟⱷ♅ꜟ◔

♩fiⱭꜟ○◐◦

♪ ╩

⇔┌ↄ ⁹ 

Liyanage IK 

et al. 2015 
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 ⌐╟╢ ┘ ─  

3.4.1  

 3.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  METHYL ETHYL KETONE PEROXIDE (Technical product) 

ↄ┌ה  TLV: 0.2ppm as STEL 

DFG   

ↄ┌ה   

 

3.4.2  

 3.4-2 ⌐╟╢◄♅ꜟⱷ♅ꜟ◔♩fiⱭꜟ○◐◦♪─ 20 

 

  

                                                        
20 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No.  

  

 

⅜╪

 

 

  ppm mg/    

ₒ◄♅ꜟⱷ♅ꜟ◔♩fiⱭ

ꜟ○◐◦♪ₓ 

[1338-23-4] 
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 3.4-3 ◄♅ꜟⱷ♅ꜟ◔♩fiⱭꜟ○◐◦♪─GHS GHS⸗♦ꜟ ┘EU─CLP

 

 

GHS  CLP  

ₒ◄♅ꜟⱷ♅ꜟ◔♩fiⱭꜟ○◐◦

♪ₓ 

2019 ↕╣≡

™⌂™ 

1 

 

 4  

   

●☻  

  2 

∂╪⁸Ⱶ☻♩  

2 /  2  

3 ⌐ ∆╢ ⌂ /  1  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  
1 ⁸ 

3 ⁸  
 

9 ┌ↄ  ×  

10 
ⅎ╪

 
×  

GHS H26  

  GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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4. ◄♅꜠fi◓ꜞ◖כꜟ 

 ─  

◄♅꜠fi◓ꜞ◖⁸│ꜟכ ─ ╩ ∆╢ ─ ≢№╢⁹ ╩ ⇔⁸ ⌐ ╣╢≤

⌐ ╩ ⅎ╢⁹ ∆╢≤ ⌂●☻╩ ∆╢⁹╕√⁸ ⁸ ┘ ≤ ⇔⁸

╛ ─ ╩ ∂╢⁹1,2-ⱥ♪꜡◐◦◄♃fi⁸1,2-◄♃fi☺○⁸ꜟכ◄♅꜠fi☺ⱥ♪ꜝ⁸♩כ◓

ꜟכ◖ꜟ▪ꜟכ◖ꜞ ─ ⅜№╢21⁹ 

 

 4.1-1 ◄♅꜠fi◓ꜞ◖כꜟ─ 22 

62.1 1 1 1 -13 197 

CAS No107-21-1  

 

ה   

│⁸ ⌐ⱳꜞ◄☻♥ꜟ ╛ⱳꜞ◄♅꜠fi♥꜠ⱨ♃꜠כ♩ PET─ ⌂≥⌐ ↕╣

≡™╢⁹╕√⁸ ⱳꜞ◄☻♥ꜟ ⁸▪ꜟ◐♇♪ ╛►꜠♃fi ─ ─ ─

╒⅛⁸ ≤⇔≡ ╛ ⌂≥⌐ ↕╣≡™╢ 21⁹WHO─ 200223≢│⁸

┌ↄ ╩ ∂╛∆™ ≤⇔≡ ─ ⁸ ⁸ ⁸Ⱪ꜠כ◐

⁸ ⌂≥ ╩ №╢™│ ∆╢ ╩ →⁸ №╢™│ ─ ⌂≥ ╩ ℮

⌐⅔™≡ ∂╢ ⅜ ↄ⁸ ⌂┌ↄ │ ≢№╢≤⇔≡™╢⁹ │⁸

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸

⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ │⌂⅛∫√⁹ ⌐

⇔≡│⁸ ─ 2 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓─ ꜠ⱦꜙכ◘ⱴꜞכ│  4.3-1⌐ ∆≤⅔╡≢№

╢⁹ 

                                                        
21  (2015) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/107-21-1.html) 
22 ILO (2018) International Chemical Safety Card ETHYLENE GLYCOL 

( https://www.ilo.org/dyn/icsc/showcard.display?p_lang=en&p_card_id=0270&p_version=2) 
23 WHO (2002) Concise International Chemical Assessment Document 45 ETHYLENE GLYCOL: 

HUMAN HEALTH ASPECTS (https://www.who.int/ipcs/publications/cicad/en/cicad45.pdf) 
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 4.3-1  

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─

 

Ƌ 70  

Ƌ ◄♅꜠fi◓ꜞ◖כꜟ ╩ ∫≡ ⇔ 3 ⅜

⌐⌂∫√⁹ 

Ƌ ≢ ⅜ ↕╣√↓≤⅛╠⁸◄♅꜠fi◓ꜞ◖כꜟ ⅜

╦╣√⁹ ─ ⌐ ⅎ≡▪♬○fi◑ꜗ♇ⱪ ▪◦♪

≥☻◦כ ◑ꜗ♇ⱪ⌐╟╡⁸ ⅜ ⁹ 

Ƌ ◄♃ⱡכꜟ │ ╩ ⇔≡ 2.5%/kg─ 40%◄♃ⱡכ

ꜟ≢ ⁹ │ ◌ꜞ►ⱶ ≢ 4 ⅛↑≡ ╩

↑⁸ ◌ꜟ◦►ⱶ ─√╘⁸◓ꜟ◖fi ◌ꜟ◦►ⱶ─

╩ ℮⁹↕╠⌐⁸Ⱨꜞ♪◐◦fi≤♅▪Ⱶfi╙ ⇔√⁹ 

Ƌ 12 ⌐ ●☻ ╩ ╡ ⇔ ™⁸ ─ │ ⌐

⇔√⁹ 

Ƌ  

Ƌ 3  

Ƌ ◄♅꜠fi◓

ꜟכ◖ꜞ ─

 

Ƌ  

Ƌ ∫≡◄♅꜠fi

ꜟכ◖ꜞ◓

─ ╩

⇔┌ↄ ⁹ 

Achappa B 

et al.  

2019 

2 Ƌ ─

 

Ƌ 28 ⁹ ≢ ╩ ⇔√⁹ 

Ƌ ─ │ 130/79mmHg⁸ ≤ ≤™∫√

─ ╩ ⇔√⁹╕√ ▪♬○fi◑ꜗ♇ⱪ ☻◦כ♪◦▪

─ ╙ ╠╣√⁹ 

Ƌ ⁸ ♫♩ꜞ►ⱶ⁸ ┘♅▪Ⱶfi╩ ≤⇔≡

⇔⁸ⱨ◊ⱷⱧ♂כꜟ╩ 15mg/kg╩ ⇔⁸12 ≢

10mg/kg∏≈ 4 ⁹ ≢ ╩ ™⁸30

⅜☻◦כ♪◦▪ ⁹ 6 ⁸ ⁹⇔⅛⇔ ≤

◒꜠▪♅♬fi│ ╩ ⇔⁸ │╦∏⅛ 10-30mL⁸╕√

≢◦ꜙ► ◌ꜟ◦►ⱶ ⅜ ↕╣√⁹

⅜ ⇔√√╘⁸ ╩ ─ ⌐ ╡ ⅎ√⁹ 

Ƌ ┘ ⅛╠ 12 ⁸1 ─ │ 1,000mL╩ ⅎ╢

╟℮⌐⌂╡⁸ │ ⁹ 23 ⌐⁸ BUN/◒꜠▪♅

♬fi꜠ⱬꜟ│ 18.4/1.73mg/dL⌐ ⇔⁸ ─ │ 3,000-

4,000mL⌐ ↕╣╢╟℮⌐⌂∫√⁹ 

Ƌ  

Ƌ 5

⇔≡⅛╠

⌐ ┌╣╢

╕≢  

Ƌ ◄♅꜠fi◓

ꜟכ◖ꜞ ─

 

Ƌ  

Ƌ ≢

╩ ⇔┌ↄ

⁹ 

Song CH 

et al. 

2017 
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 ⌐╟╢ ┘ ─  

4.4.1  

 4.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  ETHYLENE GLYCOL 

ↄ┌ה  EU-OEL: 52mg/m3 as TWA; 104mg/m3 as STEL; ( ) 

NTP   

ↄ┌ה   

ACGIH  ETHYLENE GLYCOL 

ↄ┌ה  

TLV: (┘◄▪꜡♂ꜟ) : 25ppm as TWA 

TLV: () 50ppm as STEL 

TLV: (inhalable aerosol) 10mg/m3 as STEL 

A4 ( ⌐⅔↑╢ ⅜╪ ⅜ ≢⅝≡™⌂™ ) 

DFG   

ↄ┌ה   

 

4.4.2  

 4.4-2 ⌐╟╢◄♅꜠fi◓ꜞ◖כꜟ─ 24 

 

  

                                                        
24 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No.  

  

 

⅜╪
 

 

  ppm mg/    

ₒ◄♅꜠fi◓ꜞ◖כꜟₓ 

[107-21-1] 
        



 

55 

 4.4-3 ◄♅꜠fi◓ꜞ◖כꜟ─GHS GHS⸗♦ꜟ ┘EU─CLP 25 

 
GHS  CLP  

ₒ◄♅꜠fi◓ꜞ◖כꜟₓ ₒEthane-1,2-diolₓ 

1 

 

  4* 

   

●☻  

  × 

∂╪⁸Ⱶ☻♩ 4 

2 /  2  

3 
⌐ ∆╢ ⌂ /

 
2B  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  
1 ⁸ ⁸  

3 ⁸  
 

9 ┌ↄ  ×  

10 
ⅎ╪

 
×  

GHS H26  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/8/21 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

                                                        
25 CLP ─₈*₉⌐≈™≡⁸ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─

⅜№╢↓≤╩ ⇔≡™╢⁹ 
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5. ○♂fi 

 ─  

○♂fi│⁸ ⌂ ─№╢⁸ │ ─ ≢№╢⁹ │ ╟╡ ™⁹ ∆╢≤

⇔ ╩ ∂╢⁹ ╛ ─ ╩ ∂╢⁹ ┘ ≤ ⇔ↄ ∆╢⁹◗ⱶ╩

∆╢26⁹ 

 5.1-1 ○♂fi─ 27 

48.0 1.6 -193 -112ϴ 

CAS No10028-15-6  

 

ה   

│⁸ ה ⁸ ⁸ ⁸ ⌂≥⌐ ↕╣≡™╢28,29⁹Parks 

&Paul200030⌐╟╡⁸◒ꜞכ♬fi◓ ⌐⅔™≡ ≤⇔≡ ⇔≡™√○♂fi⌐┌ↄ ↕╣√

⅜ ↕╣≡™╢⁹ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤

╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ⇔≡⁸ ─ 2 ╩ꜞ

☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  5.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
26  (2006) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/0692.html) 

27 ILO (2009) International Chemical Safety Card OZONE ICSC: 0068  

 (https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0068&p_version=2) 
28 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_10028-15-6.html) (201910 ) 
29 ≢│ ( 8 4 16 120)⌐ ╘╠╣≡™╢⁹ 

http://www.ffcr.or.jp/tenka/list/post-12.html?OpenDocument)(20201 ) 
30 Parks S & Paul DW. Ozone exposure: a case report and discussion. J Okla State Med Assoc. 2000; 93(2):48-51. 
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 5.3-1  

 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 

 

Ƌ ┘ ⌐⅔↑╢ ≤

≤─ ╩ ╢√

╘⌐⁸◘fiⱤ►꜡ Ⱪꜝ☺ꜟ ⌐⅔

™≡ 66 ⁸ 124 ╩

⌐⁸ ─○♂fi╩ ╗

┼─┌ↄ ╩ ═√⁹ 190

⌐ ⇔≡│⁸ ─ ⁸

┌ↄ ⌐≈™≡▪fi◔כ♩╩

∫√⁹ ┼─┌ↄ

│⁸ ╩♃כ♦ ⌐ ⇔√⁹ 

Ƌ ⌐│⁸╕∏ ⸗♦ꜟ≢ 20%

─ ⅜№╢ ╩ ™≡

⸗♦ꜟ╩ ⇔√⁹∕─ ≢

⅜ 5% ─ ╩

⌂ ꜡☺☻♥▫♇◒ ⸗♦ꜟ⌐

™√⁹ 

Ƌ ─ │⁸ 10.8±3.9

⁸ 11.2±4.2 ≢№∫√⁹ 

Ƌ 2 ⌐⅔↑╢○♂fi┼─┌ↄ

2 80.8-87.1ɛg/m3 │⁸

1 80.7ɛg/m3 ≤

⇔≡ ≤ ⌂

⅜ ╠╣√ (OR2.76 (95%CI:1.20-

6.37)⁸p=0.017)⁹ 

Ƌ ╕√⁸ 3 87.2ɛg/m3

≤│ ⌂ │╖╠╣⌂⅛∫√⁹ 

Ƌ  

Ƌ 2

 

Ƌ ○♂fi 

Ƌ ♦כ♃

╩ 3 ⌐

⁹ 1

80.7ɛg/m3

⁸ 2

80.8-

87.1ɛg/m3⁸ 3

87.2ɛg/m3  

Ƌ ⇔≡

⌐ ⇔≡™

╢↓≤⌐╟╢

┌ↄ  

França 

CMP et 

al. 

2018 

2 ⅝◖

ⱱכ♩

 

Ƌ ○♂fi╛ ●☻ NOx ≤

™∫√ ┼─

16 ╕≢ ┌ↄ ≤

⁸ ⁸

─ ╩ ╢√╘⌐⁸☻♩♇◒ⱱꜟ

ⱶ fi♦כ▼►☻ ⌐⅔↑╢ 1998-

2006 ─ 120,755 ╩

⌐⁸ ─ ⁸ ⁸ ⁸

⁸BMI⁸ ⁸ ─ ⁸

⌐≈™≡ ⇔√ ꜡☺☻♥

▫♇◒ ╩ ∫√⁹ 

Ƌ ┼─┌ↄ ≤⇔≡⁸☻♩

♇◒ⱱꜟⱶ─ ⅜ ⌐

╠⅛כ♃♬⸗√⇔ ⇔≡™╢○

♂fi ┘ NOx─ ╩ ™√⁹ 

Ƌ ─℮∟⁸4.4%⅜ ⁸

2.7%⅜ ≢№∫√⁹ 

Ƌ ─ ○♂fi ≤  

(OR1.04 (95%CI:1.01-1.08))⁸ ┘

 (OR1.04 (95%CI:1.01-1.08))≤─

⅜⁸○♂fi꜠ⱬꜟ⅜10ɛg/m3

∆╢↔≤⌐ꜞ☻◒─ ⅜ ↕╣

√⁹ 

Ƌ ⁸

 

Ƌ 

 

Ƌ ○♂fi 

Ƌ  

 

Ƌ ─○♂

fi╟╡┌ↄ  

Olsson 

D et al. 

2013 
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 ⌐╟╢ ┘ ─  

5.4.1  

 5.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  OZONE 

ↄ┌ה  

TLV: (): 0.1ppm as TWA; ( ─ ):0.08ppm as TWA; 

( ) : 0.05ppm as TWA,TLV: (2 ─ ): 0.2ppm 

as TWA,TLV: A4 ( ⌐⅔↑╢ ⅜╪ ⅜ ≢⅝≡™⌂™ ) 

DFG  OZONE 

ↄ┌ה  MAK: ⅜╪  3B :כꜞ◗♥◌

 

5.4.2  

 5.4-2 ⌐╟╢○♂fi─  

 

  

 

CAS No.  

  

 

⅜╪

 

 

  ppm mg/    

ₒ○♂fiₓ 

[10028-15-6] 
0.1 0.2      ô63 
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 5.4-3 ○♂fi─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ○♂fiₓ 2019 ↕╣≡™⌂™ 

1 

 

 ×  

 ×  

●☻ 1 

   

∂╪⁸Ⱶ☻♩  

2 /  ×  

3 ⌐ ∆╢ ⌂ /  2A-2B  

4 
 ×  

 ×  

5  2  

6 ⅜╪    

7  2  

8 ┌ↄ  1   

9 ┌ↄ  1 ⁸   

10 
ⅎ╪

 
  

GHS H18  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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 ◒♇ꜝⱲfiⱩכ◌ .6

 ─  

ⱲfiⱩꜝ♇◒≤│⁸כ◌ ─ ─ ⌐ ™◖꜡▬♪ ─ 10-500nm⅜

─ ─ ⌐ ⇔⁸↕╠⌐ 80-810nm⌐⌂∫√╙── ⌂

≢№╢⁹ │ ↄ ⇔⁸ ⌐ ─◒♇ꜝⱲfiⱩכ◌⌂ ╩ ♇ꜝⱲfiⱩכ◌⁹╢∆

◒│ ╛ ⌐ ╩╙√╠∆ ╩ √∏⁸ ⁸ ⁸ ╛ ─ ⌐╟

╡ ↕╣╢↓≤│⌂™⁹∕─√╘ ╛ ⌂≥╩ ⌐ ∆╢↓≤⅜≢⅝⌂™31⁹ 

─◒♇ꜝⱲfiⱩכ◌ 6.1-1  32 

12 1.82.1 3,550 - 

CAS No1333-86-4  

 

ה   

│⁸◗ⱶ ⁸ ה ▬fi◐ה ה הꜟⱩכ◔ ─ ⁸

⌂≥⌐ ↕╣≡™╢33⁹OECD─ꜞ☻◒ 2006 31≢│⁸ ⌐┌ↄ ↕╣╢

─№╢ ≤⇔≡⁸◗ⱶ ⁸♃▬ꜘ ◒♇ꜝⱲfiⱩכ◌⁸ ⌂≥╩ →⁸ ≤

─ ⌐ ∂╢ ╩ ⇔≡™╢⁹╕√⁸ ≢│⁸ ╩ ⇔⁸ │ ∆

═⅝ ┘ ≤ ╘╠╣≡™╢⁹↕╠⌐⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠

╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ⇔≡ ─ 2 ╩ꜞ☻♩▪♇ⱪ⇔

√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  6.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
31 OECD (2006) SIDS INITIAL ASSESSMENT PROFILE Carbon Black 

(https://hpvchemicals.oecd.org/UI/handler.axd?id=b2394717-5545-46c3-9194-ae15f987df25) 
32 ILO (2017) International Chemical Safety Card CARBON BLACK 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0471&p_version=2) 
33 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_1333-

86-4.html) (201910 ) 
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 6.3-1  

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 

 

Ƌ ◖Ⱨכ כ♫♩─ ┘ ┼─┌

ↄ ≤ ─ ╩ ═╢√

╘⌐⁸ ↄ─ ╛○ⱨ▫☻⅜

∆╢▬fi♪─◖▬fiⱣ♩כꜟ≢

◖Ⱨכ ─ ╩ ℮○Ɑ꜠כ♃כ

50 ⁸ 61 ⁸ 52

╩ ⌐⁸◖Ⱨכ ┼─ ┌ↄ

⁸ ╩ ═√⁹ 

Ƌ ⌐│⁸◌▬ ⁸

⁸☻Ⱨ▪ⱴfi─ ╩

™√⁹ 

Ƌ │⁸○Ɑ꜠כ♃כ

26.32±2.73 ⁸

26.98±4.51 ⁸

28.06±4.65 ≢№∫√⁹ 

Ƌ ─ ≤⌂╢% DNA in 

tail rho=0.596⁸p<0.001 ┘

Olive tail moment rho=0.568⁸

p<0.001 ≤ ┌ↄ ─ ⌐

☻Ⱨ▪ⱴfi─ ⌐╟╡⁸

⌂ ⅜ ╠╣√⁹ ⁸

BMI⁸ ⁸ ≤│ ⌂

│╖╠╣⌂⅛∫√⁹⌂⅔⁸

│ ∫≡™⌂™⁹ 

 

Ƌ ⁸

 

Ƌ ○Ɑ꜠כ

≥כ♃

─ ┌

ↄ 2 ⁸ 

┌ ↄ

10,000

○Ɑ꜠כ

25/50כ♃ ⁸

24/61

⁸10,000

○Ɑ

25/50כ♃כ꜠

⁸ 37/61

 

Ƌ ◖Ⱨכ

♩כ◌כ♫♩─

ꜞ♇☺ ⌐ ╕

ⱲfiⱩכ◌╢╣

ꜝ♇◒ 

Ƌ ♩♫

4כ Ⱳכ◌─

fi

51.15⁸52.34⁸

53.65⁸58.21%  

Ƌ ◖Ⱨכ ─○Ɑ꜠

fiꜛ◦כ ┘

⌐ ⇔≡┌

ↄ ⁹ 

Ƌ ○Ɑ꜠⁸│כ♃כ

◖Ⱨכ ⅛╠

╢ ⁸

כ♫♩│

┼─┌ↄ

⅜ ™⁹

⌐│⁸ ⁸

fi◓⁸♬כꜞ◒

─☺♇ꜞ♩כ◌

⅜№╢⁹ 

Ƌ ♩♫כ │ 2-10 

ɛm⁸◖Ⱨכ ⅛

╠─ │↓

╣╟╡↕╠⌐

─ ⅝↕≤

ⅎ╠╣⁸

│↓╣╠╩

╗ PM10╛ PM2.5

─꜠ⱬꜟ⅜

⌐ ⅛∫√⁹ 

Kasi V 

et al. 

2018 
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No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

2  Ƌ ◌כⱲfiⱩꜝ♇◒┼─ ┌ↄ ≤

┘ ≤─

╩ ═╢√╘⌐⁸▬ꜝfi─◗ⱶ

─ 141 ┌ↄ 72

⁸ 69 ╩ ⌐⁸▪fi◔

♩כ ⁸ ⁸ ┘ ─

∂╪ ╩ ∫√⁹ 

Ƌ ⌐│⁸◌▬ ╩ ™⁸╕√

│◒♇ꜝⱲfiⱩכ◌ ≤⇔≡

⇔⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⌐≈™≡ the elimination method

╩ ™≡ ⇔√꜡☺☻♥▫♇◒

⁸ ╩ ™√⁹ 

Ƌ ┌ↄ │ ≤ ═⁸

─ % ⅜ ⌐ ⅛

∫√ 23.6 vs 1.44⁸ 41.66 

vs 5.79⁸ ╩ ℮ 25 vs 

2.89⁸ 25 vs 1.44⁸

31.9 vs 0⁸ ≡ p=0.0001 ⁹ 

Ƌ ꜡☺☻♥▫♇◒ ⸗♦ꜟ

│ ─ ⌐╟╢

ⱲfiⱩꜝ♇◒┼─┌ↄכ◌⁸≥

≤ (OR27.49⁸p=0.002)⁸

(OR9.565⁸p=0.004)⁸

(OR17.22⁸p<0.007)⁸

(OR11.607⁸p=0.0001)≤─ ⌐│

⌂ ⅜№∫√⁹ 

Ƌ ⌐╟╢≤⁸┌ↄ

─ Ɽꜝⱷכ♃כ⌐ ─

⌂ ─ ⅜ ╠╣√⁹ 

VC -8.868⁸p=0.0001 

FVC -9.037⁸p=0.0001 

FEV1 -8.952⁸p=0.0001 

FEV1/FVC -4.129⁸p<0.031 

Ƌ ⁸

 

Ƌ 

┌ↄ

9.04±4.93 ⁸

10.41±8.2  

Ƌ ◌כⱲfi

Ⱪꜝ♇◒ 

Ƌ 

∂╪ 6.2±1.7 

mg/m3⁸

∂╪
2.3±0.29mg/m3 

Ƌ ◗ⱶ ⌐

⇔≡┌ↄ ⁹

♇ꜝⱲfiⱩכ◌

◒┼─┌ↄ ⅜

№╢ │⁸◌

◒♇ꜝⱲfiⱩכ

⁸ ╖

╖⁸ⱣfiⱣꜞכ

─ 3≈≢№╢⁹ 

Ƌ ⱣfiⱣꜞכ ⌐

№╢ ⅛╠

─◖fiⱬ▬ꜘכ

╩ Ⱳכ◌√⇔

fiⱩꜝ♇◒─

╖ ╖ │☿

Ⱶ○כⱪfi─

≢№╡└≥ↄ

↕╣≡™√⁹

╕√⁸ ◦☻♥

ⱶ╙⌂ↄ⁸

╙ ⇔ↄ⁸

│ⱴ☻◒ ─

╩ ↑≡

™⌂⅛∫√⁹ 

Negha

b M et 

al. 
2011 
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 ⌐╟╢ ┘ ─  

6.4.1  

 6.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Carbon black 

ↄ┌ה  2Bⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆ ⅜№╢  

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  CARBON BLACK 

ↄ┌ה  
TLV: (inhalable fraction): 3mg/m3 as TWA; A3 ( ≢│
⅜╪ ⅜ ↕╣≡™╢⅜⁸ ≤─ │ ⌂ ) 

DFG  CARBON BLACK 

ↄ┌ה  MAK: (inhalable fraction): ⅜╪  3B :כꜞ◗♥◌

 

6.4.2  

─◒♇ꜝⱲfiⱩכ◌╢╟⌐ 6.4-2   

 

  

                                                        
34 │1980⁸ ⅜╪ │1991⌐ │◒♇ꜝⱲfiⱩכ◌⁹╢™≡╣↕ з-3─ 2 ⌐ ⁹

≤⇔≡₈ :1mg/m3₉≤₈ :4mg/m3₉─2 ⅜ ↕╣≡™╢⁹ ₈ ─ 2018

₉ 2018: 60(5): 116-148. https://www.sanei.or.jp/images/contents/309/kyoyou.pdf 

 

CAS No.  

34  

 

⅜╪
 

 

 

 

 ppm mg/    

 ◒♇ꜝⱲfiⱩכ◌

[1333-86-4] 
 

1( ) 

4( ) 
 2B    ô80,ô91 
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ⱲfiⱩꜝ♇◒─GHSכ◌ 6.4-3  GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ⱲfiⱩꜝ♇◒ 2019כ◌ ↕╣≡™⌂™ 

1 

 

   

 ×  

●☻  

   

∂╪⁸Ⱶ☻♩ × 

2 /    

3 ⌐ ∆╢ ⌂ /    

4 
 ×  

   

5  ×  

6 ⅜╪  2  

7  ×  

8 ┌ↄ  ×  

9 ┌ↄ  1   

10 
ⅎ╪

 
×  

GHS H27  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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7. ┘∕─  

 ─  

⌐⅔™≡⁸ ┘∕─ ⌐ ↕╣≡™╢ │ ─≤⅔╡≢№

╢35⁹ 

¶  

¶  

¶ ⱨ♇  

¶ ☺◦▪ⱡ ◌ꜞ►ⱶ 

¶  

¶  

¶  

¶ ☻ꜟⱨ□Ⱶfi  

¶ ☺◦▪ⱡ ♃ꜞ►ⱶ 

¶ ⱨ♇ ☺▪fiⱵfi  

¶  

 

↓╣╠─℮∟⁸ ─ ⌐ ∆╢ ⅜№╢ 2 ╩ ⌐ ╩ ⇔√⁹ 

¶  

¶ з  

 

│⁸ ≢ ─ ⌐ ╗ ≢№╡⁸○♂fi⁸ │ ⌐┌ↄ ↕╣╢≤ ∏

╗⁹▪☿♅꜠fi≤─ ≢ ∂╢ ▪☿♅ꜞ♪ ▪☿♅꜠fi │ ⌐ ≢№╢⁹ ╛

⌂≥─ ≤ ⌐ ⇔≡ ╩ ↕∑⁸ ─ ╩╙√╠∆⁹ ≤ ∆

╢≤ ⇔ↄ ⇔ ●☻⅜ ∂╢⁹╕√⁸▪fi⸗♬▪≤ ⇔√ ≢ ∆╢≤ ╩

∆╢↓≤⅜№╢36, 37⁹ 

з │⁸ ≢№╡ │ ─ ≢№╢⁹ ⌐╟╡ ⇔⁸ ⌂≥─

⌂ⱨꜙכⱶ╩ ∂╢⁹ ≢№╡ ╛ ≤ ⇔ↄ ∆╢⁹▪☿♅꜠fi⁸▪

ꜟ◌ꜞ⁸Ɫ꜡◕fi ⌂≥─ ┘ ─ ↄ─ ≤ ⇔⁸ ╛ ─ ╩ ∂

╢⁹╕√⁸№╢ ─ⱪꜝ☻♅♇◒⁸◗ⱶ ┘ ╩ ∆╢38⁹ 

  

                                                        
35  9─137 ╩ ⇔⁸ │ ∆═⅝ ┘ ⌐ ↕╣≡™╢⁹NITE

◦☻♥ⱶ 
(https://www.nite.go.jp/chem/chrip/chrip_search/cmpInfLst?_e_trans=&slIdxNm=144&slScNm=RJ_04_021&slScCtNm=0&slScRg

Nm=-&ltCatFl=&slMdDplt=1&ltPgCt=100&stMd=) (20202 ) 
36 ILO (1997) International Chemical Safety Card SILVER 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0810&p_version=2) 
37  (2018) ─ ꜞ☻◒  (http://www.env.go.jp/chemi/report/risk30-01/1-2-2-03.pdf) 
38 ILO (1998) International Chemical Safety Card SILVER NITRATE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1116&p_version=2) 
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 7.1-1 ─ 36 

107.9 10.5 962  2,212 

CAS No7440-22-4  

 

 7.1-2 з ─ 38, 39 

169.89 4.328 212 444  

CAS No7761-88-8 1,220g/L 

 

ה   

│⁸ ⁸ ◐♇ⱷה ה ה ה ─

⌂≥⌐ ↕╣≡™╢40,41⁹ ⌐┌ↄ ↕╣╢ ⅜№╢ ≤⇔≡⁸ ─

⅜ →╠╣╢42⁹ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣

≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

I │⁸ ⁸ ה ⁸ ⁸ ⁸ ⁸

⌂≥⌐ ↕╣≡™╢43,44⁹ATSDR─ꜞ☻◒ 199045≢│⁸┌ↄ ↕╣╢ ⅜№╢ ≤

⇔≡⁸ ⌐ ╛ ⌂≥─ ╩ ™√ ╛⁸ ─ ┘ ⌂≥─

╩ →≡™╢⁹ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ⁸

┘ ≢│ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣

≡™╢⁹ 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ⇔≡│ ─ 6 ╩ꜞ☻♩

▪♇ⱪ⇔√⁹↓─℮∟⁸ ◖꜡▬♪ ─ ⅜ ╕╣≡™√⁹ 

─ ⌐╟╢ │ ⅛╠ ↕╣≡⅔╡46,47⁸ ⁸ ⌐≈™≡╙⁸

⅛╠─┌ↄ ⌐⅔™≡ ⌐fi꜡כꜙ♬╛ ∆╢↓≤⅜ ↕╣≡™╢48 49⁹

◖꜡▬♪ ─ ╩ ⇔√ ⌂ ≢№╢⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  7.3-1⌐

∆≤⅔╡≢№╢⁹ 

                                                        
39  (2002) (Ɫ◙כ♪)  ♩כ◦
(https://www.nite.go.jp/chem/chrip/chrip_search/dt/pdf/CI_02_011/2001-57.pdf) 
40 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_7440-

22-4.html) (201910 ) 
41 ≢ ≢⅝╢ ≤⇔≡ ↕╣≡™╢ http://www.acis.famic.go.jp/search/vtllg303.do(20201 ) 
42  (1991) ─
(https://www.nite.go.jp/chem/chrip/chrip_search/dt/pdf/CI_04_002/OEL_7440224.pdf) 
43 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_7761-

88-8.html) (201910 ) 
44 Kyoto Encyclopedia of Genes and Genomes (https://www.kegg.jp/medicus-bin/japic_med?japic_code=00068142) 
45 ATSDR (1990) TOXICOLOGICAL PROFILE FOR SILVER (https://www.atsdr.cdc.gov/ToxProfiles/tp146.pdf) 
46 Cohen SY et al.(1993) The dark choroid in systemic argyrosis. Retina. 13(4):312ï316. 
47 Spencer WH et al. (1980)  Endogenous and exogenous ocular and systemic silver deposition. Trans Ophthalmol Soc U K. 100 (Pt 

1):171ï178. 
48 Fung MC, Bowen DL.(1996) Silver products for medical indications: risk-benefit assessment. J Toxicol Clin Toxicol. 34(1):119ï

26. 
49 Wadhera A, Fung M. (2005) Systemic argyria associated with ingestion of colloidal silver. Dermatol Online J. 11(1):12. 
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 7.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─

 

Ƌ ─

 

Ƌ 74  

Ƌ ≤ ╩ ⌐ ⁹ ─Ᵽ▬♃ꜟ│ ⁹

⌐ №╡⁹ ≤ ⌐┘╕╪ ─ ─ ⅜ ╠

╣√⁹ ≤ ↕╣ №╡⁹ ≢⁸

┘ ─ ♪כ꜠◓│ IV ┘ III ≢№∫√⁹ 

Ƌ ─ │ 2 ⁸ │ 1 ╟╡ ⇔≡™√⁹2⅛

⌐│⁸ ─ ≢ Ⱶ○Ɽ♅כ≤ ↕╣☻♥꜡▬♪

╩ ⁹ 

Ƌ ≤ ─ ⅛╠─ ─ ⅛

╠⁸ 1.0ɛm─ ─ ─ ─

⅜ ╠⅛⌐⌂╡⁸ ─ ≢№∫√⁹ ─⌂™

─ ╩ ℮ ⇔ↄ ⇔√ ⅜№∫√√╘⁸

Ⱶ○Ɽ♅כ≢│⌂ↄ⁸ Ⱶ○Ɽ♅כ≤ ⅎ╠╣√⁹ 

Ƌ ≤ ╩ ℮ ≤ ↕╣√⁹ 

Ƌ  

Ƌ 12⅛

 

Ƌ ♫

ⱡ ╩

⇔√

⌐╟╡⁸1◘▬◒

ꜟ≢ 5ppm─◖꜡

▬♪ ╩ ∆

╢◖꜡▬♪ ☺▼

Ⱡ꜠כ♃כ╩

 

Ƌ 5ppm

4-6mg/  

Ƌ 5 ⌐ 12

⅛ ─ ⁸1

0.8-1.2L─ ◖꜡▬

♪ ♫

ⱡ ╩

≢ ╪≢┌ↄ

⁹ 

Jung I 

et al. 

2017 

2 Ƌ ─

 

Ƌ 62  

Ƌ ⌂ ⁸ ⁸ ┘ ─ ╩ ⇔√

ꜞfiⱤ ─ ⅜№╡⁸ ─ ╣─ ╩ ⌐

⁹Ᵽ▬♃ꜟ ∞⅜ ─ ⅜ ⌐ ⇔≡™√⁹ 

Ƌ ≢ ─ ⌐ ⌐ ⇔√ ⅛™ ─

⅜ ╠╣√⁹↓╣│ ─ ⌂ ≢№∫√⁹ 

Ƌ ⁸

 

Ƌ  

Ƌ ◒ꜞ

♪▬꜡◖ⱶ⁸כ

 

Ƌ  

Ƌ ◒ꜞכⱶ╩

⌐ ∫≡

┌ↄ ⁹╕√⁸◖

꜡▬♪ ╩

╪≢ ┌ↄ ⁹ 

Rodrigu

ez V et 

al. 

2017 

3 Ƌ ─

 

Ƌ 62  

Ƌ ⌐↕╠↕╣√ ⁸ ⁸ ⁸ ┘ ⁸ ⁸

≤ ─ ─ ⌐ ╩ ╓∆ ╩ ⇔√

≢ ⁹ │ ≢ 5 ⁹ ─ ≢│⁸▪☺

♁fi ⁸∕─ ≤─ ⁹ 

Ƌ ─ ⅜№╢↓≤⅛╠⁸ ╩ ℮ ╩ ⁹

⌐╟∫≡ ≤ ⁹ 

Ƌ │⁸ ↑ ╘─ ╩ ╘╠╣⁸ ╩ ╘╢╟℮

╦╣√⁹ 

Ƌ  

Ƌ 5  

Ƌ  

Ƌ  

Ƌ ╩ ∆

≢⁸1 ⌐ 1Ⱳ

♩ꜟ─ ╩ ╪

≢┌ↄ ⁹ 

Molina-

Hernan

dez AI 

et al. 

2015 
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No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

4 Ƌ ─

 

Ƌ 57  

Ƌ ╕╡≤ ≢ ⁹ ─ ⌂ ≤℮∫ ⁸

⌂ ⁸ ┘ №╡⁹1 ⅛╠ 6⅛ ⁸

╩ ⁹ 

Ƌ ─ ⌂ ⱨ□▬Ᵽכ ─ ⁸ ─

┘ ─ ┘ ─ ─ ⌂

⅜ ↕╣√⁹ ─ ⁸ ⌂ ─

⅜ ╠╣⁸ ─ ⅜ ™≤ ↕╣√⁹ 

Ƌ  

Ƌ 6⅛  

Ƌ ◖꜡▬♪

♃fiⱤ◒

◖꜡▬♪

♃fiⱤ◒ 1g 

+◄ⱨ▼♪ꜞfi

0.9g  

Ƌ  

Ƌ ╩

⇔≡┌ↄ ⁹ 

Raimon

do L et 

al. 

2014 

5 Ƌ ה

─  

Ƌ 86  

Ƌ 2 ─ ⅜№╡⁸ ⁸ ─ ╩

⌐ ⁹ ⁸ ┘ ⁸ ⌐ ⁸ ⁸ ─

⅜ ≢№∫√⁹ 

Ƌ ─ ≤ ⅛╠⁸ ≤ ⁹ 

Ƌ ┘ ⁸ ─ ⅜ ╩ ⇔≡⅔╡⁸╕

√ⱨꜟ○꜠☿▬fi ≢│⁸ ⌐⅔™≡

⌐ ⌐ ─ ⌐╟╢ ╩ ⇔√⁹ 

Ƌ  

Ƌ 13  

Ƌ  

Ƌ  

Ƌ ╩ ≤⇔

≡ ™√ ╩

13 ⇔┌ↄ

⁹ 

Stafeev

a K et 

al. 2012 

6 Ƌ ─

 

Ƌ 15  

Ƌ 15mL─ ╩ ⁸ ≤ ⌐ ⅎ ™╒≥─

╩ ∂⁸ ⁹∕─ ⌐│⁸ ⁸ ⁸ ═ ⅜ ╠╣√⁹

⁸ ⁸╟∞╣⁸ ╛ │⌂⇔⁹ 

Ƌ ⁸ ╛┘╠╪─⌂™ ┘ ─ ⅜

╠╣√⅜⁸∕─ ─ │⌂⇔⁹ ≢ 24 ╩

↑⁸ ⌂⇔≢ ⁹ 

Ƌ  

Ƌ  

Ƌ 

15mL 

Ƌ  

Ƌ ≢

╩ ⇔┌ↄ ⁹ 

Teran 

CG et 

al. 2011 
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 ⌐╟╢ ┘ ─  

7.4.1  

 7.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA  Silver 

ↄ┌ה  D ⱥ♩ ⅜╪ ⅜ ≢⅝⌂™  

EU  SILVER 

ↄ┌ה  EU-OEL: 0.1mg/m3 as TWA 

NTP   

ↄ┌ה   

ACGIH  SILVER 

ↄ┌ה  TLV: 0.1mg/m3 as TWA 

DFG  SILVER 

ↄ┌ה  MAK: (inhalable fraction): 0.1mg/m3;  

Ⱨכ◒┌ↄ  ⱪ: Dכꜟ◓◒☻ꜞ─ ,II(8) :כꜞ◗♥◌

 

 7.4-2 ⌐╟╢ ↄ┌ה з  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  SILVER NITRATE 

ↄ┌ה  EU-OEL: (Ag≤⇔≡): 0.01mg/m3(TWA) 

NTP   

ↄ┌ה   

ACGIH  SILVER NITRATE 

ↄ┌ה  TLV: 0.01mg/m3 as TWA 

DFG  SILVER NITRATE 

ↄ┌ה  MAK: (inhalable fraction): 0.01mg/m3  

Ⱨכ◒┌ↄ  ⱪ: Dכꜟ◓◒☻ꜞ─ ,I(2) :כꜞ◗♥◌
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7.4.2  

 7.4-3 ⌐╟╢ ┘∕─ ─  

 

 7.4-4 ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ ₓ 2019 ↕╣≡™⌂™ 

1 

 

   

   

●☻  

  × 

∂╪⁸Ⱶ☻♩ × 

2 /    

3 ⌐ ∆╢ ⌂ /  2B  

4  ×  

 1  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  1   

9 
┌ↄ  

1 ⁸ 

1  
 

10 ⅎ╪
 

 
 

GHS H18  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔  

  

                                                        
50 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ ┘

Ag≤⇔≡ ₓ 

[7440-22-4] 

 0.01      ô91 

ₒ (I)ₓ50 

[7761-88-8] 
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 7.4-5 з ─ GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ (I)ₓ ₒSilver nitrateₓ 

1 

 

 4  

 ×  

●☻  

   

∂╪⁸Ⱶ☻♩ × 

2 /  1 1B 

3 ⌐ ∆╢ ⌂ /  1  

4  ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  3   

9 ┌ↄ  1   

10 ⅎ╪
 

×  

GHS H26  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/16 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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8.  

 ─  

│⁸ ─№╢ ─ ≢№╢⁹ ≢№╡ ≤ ⇔ↄ ⇔⁸ ╛ ─

╩╙√╠∆⁹ ⁸ ┘∕─ ─ ≤╙ ⇔ↄ ∆╢⁹╕√⁸№╢ ─ⱪꜝ☻♅♇◒⁸

◗ⱶ⁸ ╩ ∆⁹39 ≢│⁸ / ─ ╩ ∂╢↓≤⅜№╢51, 52⁹ 

 8.1-1 ─ 51 

60.1 1.05 16.7 118 

CAS No64-19-7  

 

ה   

│⁸ ⱦ♬ꜟ⁸ ◄☻♥ꜟ⁸ ⁸▪☿♩fi⁸ ⁸ 53

⁸ ⁸ ⁸ ⌂≥⌐ ↕╣≡™╢⁹◄☻♥ꜟ≤⇔≡ ⁸ ⌐ ↕╣⁸ ⱦ

♬ꜟ⸗ⱡⱴ⁸כ⸗ⱡ◒꜡꜡ ⁸ ꜟ♃ⱨ꜠♥⁸♩כ♃☿▪☻כ꜡ꜟ☿⁸ ⌂≥─ ≢№╢
52,54⁹ ─ ⅜ ⌐╟╡ ⌐┌ↄ ↕╣√≤™℮ ⅜№╢ 52⁹

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢

ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ⇔≡ ─ 1 ╩ꜞ☻♩▪

♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  8.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
51 ILO (2010) International Chemical Safety Card ACETIC ACID 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0363&p_version=2) 
52  (2010) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/64-19-7.html) 
53 Kyoto Encyclopedia of Genes and Genomeshttps://www.kegg.jp/dbget-bin/www_bget?dr_ja:D0001020202  
54 ≢│⁸ ꜞ☻♩ 1 ⌐ ╘╠╣≡™╢⁹ 

(https://www.ffcr.or.jp/webupload/d909191716ab80700dcfe5f36f703a136390b0ec.pdf)(20201 ) 
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 8.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 

 
Ƌ ─  1 

Ƌ 59  

Ƌ ─ ⌐ ∫≡⁸4%─ ╦╡⌐ 80%─ ╩

⌐ ⅜╣╢⁹ ⌂ ─ ™⅜⇔≡⁸ │ ↕╣⁸

∆←⌐ 4L─ ╩ ⇔≡ ⇔⁸0.25%─ⱩⱧⱣ◌▬

fi≤◄ⱧⱠⱨꜞfi 1 200,000╩ ⇔⁸☻ꜟⱨ□☺▪☺fi ◒

╩ⱶכꜞ ⁹ 

Ƌ │⁸ ┘ ⁸ ⁸ ⁸ ┘ ─

⌐╕≢ ┬ 2 ─ ╩ ∫√⁹∕─ ─ ≤⇔

≡⁸ ꜞ♪◌▬fi⁸♩ꜞⱪꜟ ⱶ⁸כꜞ◒ ┘ ▪

Ⱬfi ≤ ⅜ ↕╣√⁹ 

 

2  

Ƌ 50  

Ƌ ◌♥כ♥ꜟ ⌐ ⅜ ∆╢≤™℮ ⅜ ↓

╡⁸ ꜟ♥כ♥◌⁹ ⌐ ∫≡⁸0.25%─ ╦╡⌐

25%─ ╩ ↕╣╢⁹ ≤ ⌐ ─ ⅜ ∂⁸

─ ─ │ꜟ♥כ♥◌─╡ ↑√⁹ ╩ ≤⇔⁸

∕─ ⁸Ɑ♬☻≤ ─ ╩ ⌐ ⅎ√⁹ 

Ƌ 1⁸2 

Ƌ  

Ƌ 

╩ ⅜╣

≡⁸

≡╩ ↑

╢╕≢ 

 

1 

Ƌ  

Ƌ 80% 

 

2 

Ƌ  

Ƌ 25% 

Ƌ ─ ∫

√ ─

⌐╟╡┌

ↄ ⁹ 

Doles 

W et al. 

2015 
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 ⌐╟╢ ┘ ─  

8.4.1  

 8.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  ACETIC ACID 

ↄ┌ה  EU-OEL: 25mg/m3, 10ppm as TWA; 50mg/m3, 20ppm as STEL 

NTP   

ↄ┌ה   

ACGIH  ACETIC ACID 

ↄ┌ה  TLV: 10ppm as TWA; 15ppm as STEL 

DFG  ACETIC ACID 

ↄ┌ה  MAK: 25mg/m3, 10ppm; Ⱨכ◒┌ↄ  I(2) :כꜞ◗♥◌

 ⱪ: Cכꜟ◓◒☻ꜞ─

 

8.4.2  

 8.4-2 ⌐╟╢ ─  

 

  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

 

[64-19-7] 
10 25      ô78 
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 8.4-3 ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ ₓ ₒAcetic acidₓ 

1 

 

   

 4  

●☻  

  × 

∂╪⁸Ⱶ☻♩ × 

2 /  1 1A 

3 ⌐ ∆╢ ⌂ /  1  

4  ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  1 ⁸   

9 ┌ↄ  ×  

10 ⅎ╪
 

×  

GHS H21  

      GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/31 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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9. 2 ◦▪ⱡ▪◒ꜞꜟ ◄♅ꜟ 

 ─  

2-◦▪ⱡ▪◒ꜞꜟ ◄♅ꜟ│⁸ ─ ≢ ™ ─ ╩ ∆╢⁹ ≤ ⌐ ⇔⁸

ⱳꜞⱴכ╩ ∆╢⁹ⱷ♅ꜟ◄♅ꜟ◔♩fi⁸♩ꜟ◄fi⁸N,N,-☺ⱷ♅ꜟⱱꜟⱶ▪Ⱶ♪⁸▪☿♩fi⁸♬

♩꜡ⱷ♃fi⌐ │™╢№Ⱶfi▪⁸ꜟכ◖ꜟ▪√╕⁹╢№≢ ≤─ ≢ⱳꜞⱴכ╩ ∆╢⁹ⱱꜟ

ⱶ▪ꜟ♦ⱥ♪│ ─└≤≈≢№╡⁸ ⌐◦▪fi ⁸ ╛ ─ ╙№╢55⁹ 

 9.1-1 2-◦▪ⱡ▪◒ꜞꜟ ◄♅ꜟ─ 56, 57 

125 1.04 -20~25 54~56 

CAS No7085-85-0 3,210mg/L 

 

ה   

│⁸ ⌐ ▪◒ꜞꜟ ⌐ ↕╣≡™╢58⁹ ─ ≢│⁸ ─

╛ ↕╣√ ┼─ ⌐╟╢ ┌ↄ ─ ⅜№╢⁹WHO─ 200755⌐╟╢

≤⁸ ─ ⌐⅔↑╢ ╛ ↑ ≢─┌ↄ ⅜ ↕╣≡™╢⁹ ≢

│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹ ┘ ≢

│⁸ ◦▪fi ⅛╠ ⅛╣╢╙─≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi

♩⅜ ↑╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ─ 1 ╩ꜞ☻♩▪

♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  9.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
55 WHO (2005) Concise International Chemical Assessment Document 36 METHYL CYANOACRYLATE AND 

ETHYL CYANOACRYLATE (http://www.nihs.go.jp/hse/cicad/full/no36/full36.pdf) 
56 ILO (2001) International Chemical Safety Card ETHYL 2-CYANOACRYLATE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1358&p_version=2) 
57  (2016) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/7085-85-0.html) 
58 Chemical book ɖ-◦▪ⱡ▪◒ꜞꜟ ◄♅ꜟ (https://www.chemicalbook.com/ChemicalProductProperty_JP_CB9471890.htm) 

(201910 ) 
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 9.3-1  

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ה ─

 

Ƌ 35  

Ƌ 1 ╟╡◘꜡fi≢╕≈→◄◒☻♥fi◦ꜛfi─ ╩ ↑

╢⁹1⅛ ⁸ ⌐ ─ ⅜ ⇔√⅜ ≢

⁹2 ⁸ ⌐ ╩ ℮ ⅜ ⁹

⌐≡ ⁹ 

Ƌ ◒꜡כ☼♪Ɽ♇♅♥☻♩─ ⁸╕≈→◄◒☻♥fi◦ꜛfi

─ ─ ≢№╢ 2-◦▪ⱡ▪◒ꜞꜟ ◄♅ꜟ⌐

⁹ ⌐╟╢ ≤ ↕╣√⁹ 

Ƌ  

Ƌ 1  

Ƌ 2-◦▪ⱡ▪◒

ꜞꜟ ◄♅ꜟ 

Ƌ  

Ƌ ╕≈→◄◒☻♥fi◦

ꜛfi─ ⌐╟

╡┌ↄ ⁹ 

  

╠ 

2017 
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 ⌐╟╢ ┘ ─  

9.4.1  

 9.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  ETHYL 2-CYANOACRYLATE 

ↄ┌ה  
TLV: 0.2ppm as TWA; 1ppm as STEL; ( ); (

) 

DFG  ETHYL 2-CYANOACRYLATE 

ↄ┌ה  
MAK: 120mg/m3, 20ppm; Ⱨכ◒┌ↄ  II(2) :כꜞ◗♥◌

 (H); ─ꜞ☻◒◓ꜟכⱪ: C 

 

9.4.2  

 9.4-2 ⌐╟╢2-◦▪ⱡ▪◒ꜞꜟ ◄♅ꜟ─ 59 

 

  

                                                        
59 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No.  

  

 

⅜╪

 

 

  ppm mg/    

ₒ2-◦▪ⱡ▪◒ꜞꜟ

◄♅ꜟₓ 

[7085-85-0] 
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 9.4-3 2-◦▪ⱡ▪◒ꜞꜟ ◄♅ꜟ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ2-◦▪ⱡ▪◒ꜞꜟ ◄♅ꜟₓ ₒEthyl 2-cyanoacrylateₓ 

1 
 

 

   

   

●☻  

  × 

∂╪⁸Ⱶ☻♩ × 

2 /    

3 ⌐ ∆╢ ⌂ /  2 2 

4  ×  

 × 2 

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  3  3 (respiratory) 

9 ┌ↄ  ×  

10 ⅎ╪

 

×  

GHS H27  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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10. ☺◒꜡꜡ⱨ▼ⱡ◐◦  

 ─  

2,4-☺◒꜡꜡ⱨ▼ⱡ◐◦ │⁸ ─ │ ─ ≢№╢⁹ ⌐╟╡ ↕╣⁸

⌂≥─ ⌂ ╩ ∂╢⁹ ≤ ⇔⁸ ╛ ─ ╩ ∂╢⁹№╢ ─ ┘

╩ ∆60⁹ 

 10.1-1 2,4-☺◒꜡꜡ⱨ▼ⱡ◐◦ ─ 60 

221.04 0.70.8 140 ≢│ ⇔⌂™  

CAS No94-75-7 0.31g/L 

 

ה   

│⁸ ⌐ ≤⇔≡ ↕╣≡™╢61,62⁹ ⌐┌ↄ ↕╣╢ ⅜№╢

≤⇔≡ ⅜ →╠╣╢63⁹ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘

≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ⇔≡ ─ 2 ╩ꜞ☻

♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  10.3-1⌐ ∆≤⅔╡≢№╢⁹

                                                        
60 ILO (2005) International Chemical Safety Card 2,4-D 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0033&p_version=2) 
61 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_94-

75-7.html) (201910 )  
62 ≢ ≢⅝╢ ≤⇔≡ ↕╣≡™╢⁹ http://www.acis.famic.go.jp/search/vtllg303.do(20201 ) 
63  (2006) ─ ⌐ ∆╢ -http://www.env.go.jp/chemi/report/h18) ♩כ◦

12/pdf/chpt2/2-2-2-21.pdf) 
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 10.3-1  

 

No 
 

  ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 ◖ⱱכ♩

 

Ƌ ┼─ ┌ↄ ≤ ─

┘ ─ ╩ ═╢

√╘⌐⁸2008-2011 ⌐

≢ 37-42 ∞∫√ 232 ⅛

╠ ╕╣√ 232 ─ ╩

⌐⁸ ─ ⁸ ┘ 6

⁸9⅛ ⁸18⅛ ─ ⁸

╩ ∫√⁹ 

Ƌ ⌐│⁸ ⁸ ─ ⁸

⁸ ⁸ ⁸

⌐≈™≡ ⇔√ ⸗♦

ꜟ╩ ™√⁹ 

Ƌ 232 ─℮∟⁸63 27.2% ─

⅛╠ 2,4-☺◒꜡꜡ⱨ▼ⱡ◐◦ ⅜

↕╣√⁹63 ─ ≢ ┌ↄ

⁸ ┌ↄ ⌐ ⇔√⁹ 

Ƌ ┌ↄ ≢№╢ 2,4-☺◒꜡꜡ⱨ▼ⱡ◐

◦ >1.17ng/mL─ ꜠ⱬꜟ─

│⁸ 6 ─ ≢⁸┌ↄ ⌂

⇔─ ⌐ ═≡⁸ ≤⇔≡

∫√ V ⅜ 0.12ms (95%CI:0.03-

0.22)⁸Central conduction time⅜ 0.15ms 

(95%CI:0.05-0.25) ⅛∫√(p=0.003)⁹ 

Ƌ ⌐│⁸9 ─ ≤ 13 ─

⅜ ↕╣√⅜⁸2,4-☺◒꜡꜡ⱨ

▼ⱡ◐◦ ─ ≤⁸ ⁸

─ ⌐│ ⅜ ╠╣⌂⅛∫

√⁹ 

Ƌ ─ ≢│ │╖╠╣⌂⅛∫

√⁹ 

Ƌ 

┌ↄ  

Ƌ  

Ƌ 2,4-☺◒꜡꜡

ⱨ▼ⱡ◐◦  

Ƌ 

<LOD⁸75Ɽכ☿

fi♃▬ꜟ

0.57ng/mL⁸90Ɽ

ꜟ▬♃fi☿כ

1.35ng/mL⁸95Ɽ

ꜟ▬♃fi☿כ

2.00ng/mL⁸99Ɽ

ꜟ▬♃fi☿כ

4.63ng/mL⁸

58.24ng/mL  

Ƌ ⅜ ™

⌐ ╗

─ ⌐≡

┌ↄ ⁹ 

Silver 

MK et 

al 

2019 

2 ◖ⱱכ♩

 

Ƌ ─ ┘⅜╪ ─

╩ ≤⇔≡⁸1964 1972

⌐ⱬ♩♫ⱶ ⌐ כꜙ♬√⇔

─♪fiꜝכ☺ 3,322

3,361 ⁸ 33 ╩

⌐⁸2008 ╕≢ⱨ◊꜡כ▪♇ⱪ╩

™ SMRs ┘⅜

╪ SIRs ╩ ⇔√⁹ 

Ƌ ⌐⅔↑╢ ⅜╪ │ ⌐

⇔√(SMR0.85 (95%CI:0.77-0.94))

⅜⁸ ⅜╪(SMR2.20 (95%CI:1.09-

3.93))⁸ ⁸ ⁸ ⅜╪(SMR2.13 

(95%CI:1.06-3.81))⌐╟╢ ꜞ☻◒⁸

╕√ ꜞfiⱤ ─

(SIR1.91 (95%CI:1.04-3.20))│ ⌐

⇔√⁹ ▪◌♦Ⱶכ─ ⌐

╟╢ ≢│⁸ ꜞfiⱤ

⅜₈ ⌂ ⅜№╢₉⁸

⅜╪⅜₈ ⅜№╢₉ ꜞ☻♩⌐

╕╣≡™╢⁹ 

Ƌ  

Ƌ  

Ƌ 2,4-☺◒꜡꜡

ⱨ▼ⱡ◐◦ ╩

≤∆╢

 

Ƌ  

Ƌ ⅜ ↕

╣√ⱬ♩♫ⱶ

⌐ ⇔

≡┌ↄ ⁹ 

McBri

de D 

et al 

2013 
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 ⌐╟╢ ┘ ─  

10.4.1  

 10.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  2,4-D (2,4-dichlorophenoxyacetic acid) (See also Chlorophenoxy 

herbicides) 

ↄ┌ה  2Bⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆ ⅜№╢  

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  2,4-D 

ↄ┌ה  TLV: (inhalable fraction): 10mg/m3 as TWA; A4(⌐⅔↑╢ ⅜╪ ⅜
≢⅝≡™⌂™ ) 

DFG  2,4-D 

ↄ┌ה  MAK: (inhalable fraction): 2mg/m3;  

Ⱨכ◒┌ↄ   ;II(2);  (H) :כꜞ◗♥◌

 ⱪ: Cכꜟ◓◒☻ꜞ─

 

10.4.2  

 10.4-2 ⌐╟╢2,4-☺◒꜡꜡ⱨ▼ⱡ◐◦ ─ 64 

 

  

                                                        
64 ≢№╢⁹ 

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ2, 4- ☺◒꜡꜡ⱨ▼ⱡ◐◦

2, 4-Dₓ 

[94-75-7] 

 2     2 ô19 
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 10.4-3 2,4-☺◒꜡꜡ⱨ▼ⱡ◐◦ ─GHS GHS⸗♦ꜟ ┘EU─CLP 65 

 
GHS  CLP  

ₒ2,4-☺◒꜡꜡ⱨ▼ⱡ◐◦ ₓ ₒ2,4-Dx  

1 

 

 4 4* 

   

●☻  

   

∂╪⁸Ⱶ☻♩ × 

2 /    

3 ⌐ ∆╢ ⌂ /  2A 1 

4  ×  

  1 

5  ×  

6 ⅜╪  2  

7  2  

8 ┌ↄ  1 ⁸ 3  3(respiratory) 

9 ┌ↄ  1 ⁸ ⁸ ⁸   

10 ⅎ╪
 

×  

GHS H28  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/4 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

                                                        
65 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№╢

↓≤╩ ⇔≡™╢⁹ 
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11. ☺♬♩꜡♩ꜟ◄fi 

 ─  

2,4-☺♬♩꜡♩ꜟ◄fi│⁸ ⌂ ╩ ≈ ─ ≢№╢⁹ ─ ≢│ ∞⅜⁸

─ ⁸ │ ⌐╟╡ ∆╢⁹ ∆╢≤ ⇔⁸ ⅜⌂™ ⌐⅔™≡╙

╩ ╗ ≢ ─ⱥꜙכⱶ╩ ∂╢⁹ ╛ ≢ ≤ ∆╢≤⁸ ∂╪ ─

⅜№╢66⁹ 

 11.1-1 2,4-☺♬♩꜡♩ꜟ◄fi─ 66 

182.1 1.52 71ϴ - 

CAS No121-14-2 ⌐ ↑⌐ↄ™ 

 

ה   

│⁸ ♩ꜟ◄fi☺▪Ⱶfi⁸ ─ ⁸ ⌂≥⌐ ↕╣≡™╢67⁹

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ⁸ ┘ ≢│

≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1 ╩ꜞ

☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  11.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
66 2006 ─№╪−╪◘▬♩ https://anzeninfo.mhlw.go.jp/anzen/gmsds/0033.html 
67 NITE ◦☻♥ⱶ https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_121-

14-2.html(201910 ) 
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 11.3-1  

 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 ╤ ⅝

◖ⱱכ♩

 

Ƌ ☺♬♩꜡♩ꜟ◄fi≤∕─┌ↄ ≤─

⅜ ↕╣╢ ┘ ⅜╪─

╩ ∆╢√╘⌐⁸ ♪▬♠

⌐ 1953-1990 ⌐ ⇔√

16,441 1920-1974 ╕╣ ⁹

♃כ♦─ │ ה╪⅜ ⅜

╪ ┘ ⌐ ⇔√ 999

─◘Ⱪ◖ⱱכ♩─╖⌐ ∫√⁹999

│⁸ⱨ◊꜡כ▪♇ⱪ ⁸ 54

14.8~85.8 ╩ 1961-2005

╕≢ⱨ◊꜡כ▪♇ⱪ⇔⁸⅜╪─

SIR ╩ ⇔√⁹SIR

│⁸ ┘┌ↄ ⌐╙

⇔√⁹ 

Ƌ ⅜╪(74 ⁸SIR1.01 

(95%CI:0.79-1.27)) ┘ ⅜╪

(88 ⁸SIR1.04 (95%CI:0.82-1.30))

≢│⁸ ⌂ │ ╠╣⌂⅛∫

√⁹⇔⅛⇔ ⅜╪┼─ │

⌐ ⇔√(SIR1.29 

(95%CI:1.13-1.46))⁹↓─ ⌐≈

™≡⁸ ⌐⅔↑╢◦ꜞ

◌╛ ≤™∫√

⅜╪─ ⅜╪ ┼─┌ↄ

─ ╩ ⇔≡™╢⁹ 

Ƌ  

Ƌ ◘Ⱪ◖

ⱱכ♩─

6.8

0.2-46.0 ⁹

│ 1962 ⁹

│

1982 ⁹ 

Ƌ ☺♬♩꜡

♩ꜟ◄fi 

Ƌ  

Ƌ ♪▬♠⁸◙

◒☿fi ▪fiⱢ

ꜟ♩ ⁸ⱴfi☻

ⱨ▼ꜟ♩─

⌐ ⇔≡┌

ↄ ⁹ ≢

│⁸30%t-DNT

╩ ╗ ꜡♇

♪╩ ⇔≡™

√⁹ ⁸

⁸ ≢─

⅜№∫√⁹ 

Seidler 

A et al. 
2014 
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 ⌐╟╢ ┘ ─  

11.4.1  

 11.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  2,4-Dinitrotoluene 

ↄ┌ה  2Bⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆ ⅜№╢  

EPA  2,4-/2,6-Dinitrotoluene mixture 

ↄ┌ה  
B2 ≢─ ⌂ ⌐ ≠™≡⁸⅔∕╠ↄⱥ♩ ⅜╪

 

EU  2,4-dinitrotoluene 

ↄ┌ה  1Bⱥ♩⌐ ⇔≡⅔∕╠ↄ ⅜╪ ⅜№╢  

NTP   

ↄ┌ה   

ACGIH   

ↄ┌ה   

DFG   

ↄ┌ה   

 

11.4.2  

 11.4-2 ⌐╟╢2,4-☺♬♩꜡♩ꜟ◄fi─ 68 

 

  

                                                        
68 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No.  

  

 

⅜╪

 

 

  ppm mg/    

ₒ2, 4- │ 2, 6- ☺

♬♩꜡♩ꜟ◄fiₓ 

[121-14-2] 

   2B    ô98 
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 11.4-3 2,4-☺♬♩꜡♩ꜟ◄fi─ GHS⸗♦ꜟ ┘EU─CLP 69 

 
GHS  CLP  

ₒ ☺♬♩꜡♩ꜟ◄fiₓ 2,4-dinitrotoluene 

1 

 

 4 3* 

 Ĭ 3* 

●☻  

3*  Ĭ 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  3  

3 ⌐ ∆╢ ⌂ /    

4 
 Ĭ  

 Ĭ  

5  2 2 

6 ⅜╪  2 1B 

7  2 2 

8 ┌ↄ  Ĭ  

9 ┌ↄ  1 ⁸ ⁸ ⁸  2* 

10 
ⅎ╪

 
×  

GHS H18  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/6 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

 

                                                        
69 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№╢

↓≤╩ ⇔≡™╢⁹ 
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12. ∆∏ ┘∕─  

 ─  

⌐⅔™≡⁸∆∏ ┘∕─ ⌐ ↕╣≡™╢ 70─℮∟⁸ ─ ⌐

∆╢ ⅜№╢ ─4 ╩ ⌐ ╩ ⇔√⁹ 

¶ ☻☼ 

¶ ☻☼(II) 

¶ ☻☼(IV) 

¶ ⱨ♇ ☻☼(II) 

 

☻☼│⁸ ─ ─№╢ ╠⅛⌂ ⌐ ┘╢ ╩ ≈ ─ ≢№╢⁹ ה ≢

≢№╢⁹ ≤─ │ ↕ↄ⁸ ─ ⇔√ ≢ ⇔⌂™⁹200ϴ ≢│ ⇔⌂

™⅜⁸∕╣ ≢│ ⌐SnO2 ╩ ∂╢⁹ ⁸ ⁸ ⁸Ɫ꜡◕fi⁸ ≤

⇔⁸Ɫ꜡◕fi≤│ ⌐ ⇔≡Ɫ꜡◕fi ☻☼╩ ∆╢⁹▪ꜟ◌ꜞ ≤─ │ ⌐⅔™≡│

₁⌐⁸ ≢│ ⌐ ╗71⁹ 

☻☼(II)│⁸ │ ─ ≢№╢⁹ ∆╢≤ ⇔⁸ ≢ ─ ╩ ∂╢⁹

⌂ ≢№╡⁸ ⁸ ⁸ ⌂≥ ≤ ∆╢72⁹╕√⁸ ⁸ⱷ♃ⱡ⁸ꜟכ◄

♃ⱡ⁸ꜟכ ⌂≥⌐ ≢№╢⁹ 

☻☼(IV)│⁸ │╦∏⅛⌐ ─ ─ ≢№╢⁹ ⅜№╡⁸ │ ╟╡

ↄ⁸ ╛ ≤ ⇔ↄ ⇔⁸ ─ ╩ ∆╢⁹♥꜠ⱦfi ꜟכ◖ꜟ▪⁸ ┘▪Ⱶfi≤

⇔⁸ ╛ ─ ╩╙√╠∆⁹∕─ ↄ─ ⁸№╢ ─ⱪꜝ☻♅♇◒⁸◗ⱶ ┘ ╩

∆╢73, 74⁹ 

ⱨ♇ ☻☼(II)│⁸ ─ ≢№╢⁹ ⌐│ ∆╢⅜⁸◄♃ⱡ⁸ꜟ♥כ◄ꜟ♅◄☺⁸ꜟכ

◒꜡꜡ⱱꜟⱶ⌐│ ≢№╢⁹ ≤ ⇔≡ⱨ♇ ╩ ⇔⁸ ≤ ⇔ↄ ∆╢↓≤⅛╠

─ ╩ ∂╢75, 76⁹ 

  

                                                        
70  9─322 ╩ ⇔⁸ │ ∆═⅝ ┘ ⌐ ↕╣≡™╢⁹NITE

◦☻♥ⱶ 
(https://www.nite.go.jp/chem/chrip/chrip_search/cmpInfLst?_e_trans=&slIdxNm=329&slScNm=RJ_04_021&slScCtNm=0&slScRg

Nm=-&ltCatFl=&slMdDplt=3&ltPgCt=100&stMd=) (20202 ) 
71  (2006) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/0815.html) 
72 ILO (2004) International Chemical Safety Card TIN (II) CHLORIDE (ANHYDROUS) 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=en&p_card_id=0955&p_version=2) 
73 ILO (2004) International Chemical Safety Card TIN(IV) CHLORIDE (ANHYDROUS) 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0953&p_version=2) 
74  (2015) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/7646-78-8.html) 
75 ILO (2004) International Chemical Safety Card TIN (II) FLUORIDE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0860&p_version=2) 
76  (2015) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/7783-47-3.html) 
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 12.1-1 ☻☼─ 71 

118.7 7.2 231.9ϴ 2,260ϴ 

CAS No7440-31-5  

 

 12.1-2 ☻☼(II)─ 72, 77 

189.6 3.95g/cmį 246 652  

CAS No7772-99-8 900g/L 

 

 12.1-3 ☻☼(IV)─ 73, 74 

260.5 2.26 -33 114 

CAS No7646-78-8 ∆╢ 

 

 12.1-4 ⱨ♇ ☻☼(II)─ 75 

156.7 4.57g/cmį 213 850 

CAS No7783-47-3 300g/L 

 

ה   

ₒ☻☼ₓ 

⁸│╪∞⁸ ⁸☻☼ ─ ⁸ ☻☼ Ⱪכꜙ♅⁸ ⁸ⱷ♇◐⁸☻☼

⅝ ⱷ♇◐⌂≥⌐ ↕╣≡™╢ 71⁹WHO─ 200578⌐╟╢≤⁸

⌐╟╢ ─ ◒כ▪ ┘☻♥fi꜠☻☻♅כꜟ ◒כ▪ꜟ◔♇♬ ⁸ ꜡► ↑⌂≥ ⁸

●ꜝ☻ ┘ ≢─ ─ ⌐⅔↑╢ ┼─┌ↄ ⅜ ↕╣≡™╢⁹

│⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™

╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

ₒ ☻☼(II)ₓ 

│⁸ ⁸ ⁸ⱷ♇◐⁸ 79⁸ ⁸ ⌂≥⌐ ↕╣≡™╢80⁹

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ⁸ ┘ ≢│

≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

                                                        
77  (2015) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/7772-99-8.html) 
78 WHO (2005) Concise International Chemical Assessment Document 65 TIN AND INORGANIC TIN COMPOUNDS 

(https://www.who.int/ipcs/publications/cicad/cicad_65_web_version.pdf) 
79 Kyoto Encyclopedia of Genes and Genomes (https://www.kegg.jp/dbget-bin/www_bget?dr_ja:D08761) 
80 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_7772-

99-8.html) (201910 ) 
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ₒ ☻☼(IV)ₓ 

│⁸ ☻☼ ⁸ ─ ה ⁸ ◐כ꜠⁸ ⁸ ⁸

Ɽ♇♅♥☻♩ 81⌂≥⌐ ↕╣≡™╢82⁹WHO─ 200583⌐╟╢≤⁸☻☼ ─

⌐ ℮ ⁸ ⁸☻☼─ ⁸ ─ ⌐⅔↑╢┌ↄ ⅜ ↕╣≡

™╢⁹ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ⁸ ┘

≢│ ≤ ╘╠╣≡™╢⁹ ☻☼⁸ ☻☼⌂≥─ ⅜№╢⁹╕√⁸ ⌐⅔↑╢

ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

ₒⱨ♇ ☻☼(II)ₓ 

│⁸ ⌐ ╡ ⅝⌐ ↕╣≡™╢⁹ ☻☼(II)≤ ⱨ♇ ≤─

⁸№╢™│ │ ⱨ♇ ⌐☻☼╩ ↕∑╢↓≤⌐╟∫≡ ⌐ ↕╣╢ 83⁹

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ⁸ ┘ ≢│

≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ⇔≡│⁸ ─ 4 ⁸

─ 1 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  12.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
81 Kyoto Encyclopedia of Genes and Genomes (https://www.kegg.jp/medicus-bin/japic_med_product?id=00045917-013#00045917-

013) 
82 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_7646-

78-8.html) (201910 ) 
83 WHO (2005) Concise International Chemical Assessment Document 65 TIN AND INORGANIC TIN COMPOUNDS 

(https://www.who.int/ipcs/publications/cicad/cicad_65_web_version.pdf ) 
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 12.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─  Ƌ 30  

Ƌ ☻☼ ≢ⱨꜟ♃▬ⱶ─ ╩ ⁹ ╩ ℮ ⅜ ⁹

⌐│ ⱥ☻♃Ⱶfi⁸ ◖ꜟ♅◖☻♥꜡▬♪╩ ™√⁹

⌐ ⅜ ╖─ ⌐ │ ⇔√⁹ 

Ƌ ⅜ 3 ⇔√√╘ ⁹ ⁸ ⁸ ⁸1cm ─

◘▬☼≢⁸ ⌐ ─ ─ ⅜ ╠╣√⁹ 

Ƌ Ɽ♇♅♥☻♩─ ⁸☻☼⌐ ⁹ ⅛╠ ⌐ ╦

╡⁸☻☼┼─┌ↄ ⅜ ⇔√ ⁸ │ ⇔√⁹ 

Ƌ  

Ƌ ╟╡

☻☼ ≢

◦ⱨ♩꞉כ◒⌐

⁹ⱨꜟ♃▬

ⱶ ⌐⌂∫≡

4 ⌐

⁹ 

Ƌ ☻☼

∂╪ ┘ⱨꜙ

 ⱶכ

Ƌ  

Ƌ ☻☼ ≢

⇔≡┌ↄ

⁹ 

Ƌ │

⅜ ↄ⁸ ≢

№╡⁸☻☼

∂╪⌐┌ↄ

∆╢ ≢№∫

√⁹ ─

╙⌂⅛∫

√⁹ 

Gil F et al. 

2019 

2 Ƌ ─  

Ƌ ה ─

 

Ƌ 24  

Ƌ ⁸ ⁸╕┬√⁸ ─ │ ↓→⁹ ╖⅜№╡ ╩ ↑

╢─⅜ ⇔ↄ⁸ ⅜╓╛↑╢≤─ ⅎ⁹ 

Ƌ ⌐ ≢│⁸ ⌐ ─ ┘ ⌐ ↕╣√

─ ≤≤╙⌐⁸2 ⌐ up to 2h ─ ⌂

─ ⅜ ↕╣√⁹╕√ ↕⌂ ─ ⅜ ⌐

⁹ 

Ƌ ⁸ⱦ♃Ⱶfi C⁸ ⱪ꜠♪♬♂꜡fi ⁸ⱱⱴ♩꜡Ⱨ

fi⁸⸗◐◦ⱨ꜡◐◘◦fi⁸♅⸗꜡⁸ꜟכ ⱨꜞכ─

╩ ⁹ 

Ƌ │ ─ ─╒╓ ╩ ╗╟℮⌐ ⇔⁸2

⌐ ⌂ ⅜ ™√⁹ │ 4 ⌐╦√∫≡ ₁⌐

⇔⁸ ┘ ─ Ⱬ▬☼⅜ ∫√⁹ 

Ƌ 6 ⁸2-3h─ ─ ⌂ ⅜ ≢ ╠╣√⁹ 

Ƌ  

Ƌ  

Ƌ ☻☼

☻☼

(II)  

Ƌ  

Ƌ ╩ ╗

Ɽ▬ⱪꜝ▬fi⅜

⇔⁸ ☻

☼ ⅜ ⌐

╡┌ↄ ⁹ 

Jain P et 

al. 

2013 



 

92 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

3 Ƌ ─  Ƌ 55  

Ƌ 2 ⌐⁸▪ⱴꜟ●ⱶ─ ╘ ╩꜠☺fi─ ╘ ⌐ ⅎ╢

╩ ↑⁸6 ≤ ⅜ ╣√⁹ ≢◄ⱧⱠⱨꜞfi≤

☻♥꜡▬♪ ⁸ⱪ꜠♪♬♂꜡fi─◖כ☻╩ ⁹ ⌐ ⁸

─ ⁸ ┘ ⅜ ⇔⁸ ⌐ ⁹ 

Ƌ ▪꜠ꜟ◑כ ╩ ⁹Ɽ♇♅♥☻♩─ 96 ─ │⁸1+ⱷ♅

ꜟ☺Ⱪ꜡⸗◓ꜟ♃꜡♬♩ꜞꜟ⁸1+ꜞ♪◌▬fi⁸1+♪♦◦ꜟ●꜠כ

♩⁸ ┘ 1+☻☼≢№∫√⁹ 

Ƌ ─ ℮™≥כ◑ꜟ꜠▪─┼☼☻⁸│ ⅜№╢⁹☻☼┼─

┌ↄ │⁸☻☼ ─▪ⱴꜟ●ⱶ ⁸ⱨ♇ ☻☼(II)

⅝ ⅜ ⅎ╠╣╢⁹↓─ ⅝ ─ ╩ ╘√≤↓╤

│ ⇔ 8 │⌂⅛∫√⁹ ∫≡ ⇔√ ⌐⁸ ⌐

⅜ ⇔√⁹ 

Ƌ  

Ƌ  

Ƌ ☻☼

─▪ⱴꜟ●ⱶ

⁸ⱨ

♇ ☻☼(II)

⅝  

Ƌ  

Ƌ ☻☼ ─▪ⱴ

ꜟ●ⱶ

⁸ⱨ♇ ☻

☼(II) ─

⅝ ╩ ⇔

≡┌ↄ ⇔√

№╡⁹ 

Enamandr

am M et 

al. 

2014 

4 Ƌ ─  Ƌ 50  

Ƌ ▪♩Ⱨ⁸╡№⅜כ №╡⁹ 

Ƌ ─ ╣⁸ ⁸▪ⱨ♃ ⁸╕√ ─ ╖⁸

⁸ ⁸ ─ ⅜№╡ ⁹Ɽ♇♅♥☻♩─ ⁸

⅜ ⇔≡™╢ⱨ♇ ☻☼ ⅝ ⌐ ⁹ 

Ƌ ⅛ ⁸☻☼─ ⌐┌ↄ ⁸ ≤ ─ ⅜

⁹∕─ ⅝ ╩ ⇔≡ ─ ⅜ ⁹☻☼⁸ ☻

☼⁸◦ꜙ► ☻☼┼─Ɽ♇♅♥☻♩╙ ≢№╡⁸☻☼⅜ ─

≤ ⁹ 

Ƌ ⅝ ╩ ⇔√≤↓╤⁸ │⌂™⁹ 

Ƌ ⁸

 

Ƌ  

Ƌ ☻☼─

⁸ ┘⁸ⱨ♇

☻☼(II)

⅝  

Ƌ ─

─ ⁸
<0.5% 

Ƌ ▪כ♩ ≢

⇔≡™╢

⌐ ─

⌐┌ↄ ⇔

⅜ ⁹ 

Ƌ ∕─ ⱨ♇ ☻

☼(II)

⅝ ╩ ⇔≡

┌ↄ ⁹ 

Toma N et 

al. 

2018 
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No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

5 Ƌ ─  Ƌ 76 ⁹ ─ №╡⁹ 

Ƌ 10 ⅛╠ ⌐ ⅜ ⇔ ⁹ ┘ ⌐

⅛╠ ─ ─ ┘ ⅜№╡⁹ ─ ─

℮∟™ↄ≈⅛│ ╩ ⇔≡™√⁹ 

Ƌ ⱪ꜠♪♬♂꜡fi≢ ⇔√⅜⁸ ∆╢≤ ⁹Ɽ♇♅♥☻♩─

⁸ ☻☼⁸ ⁸ ⌐ ╩ ⇔√⁹

⌐╟╢ ╩ ™ 4⅛ ⅛╠⁸1⅛ ⅛

↑≡ ╩ ≡ ⇔√≤↓╤⁸ ⁸ │ ⇔√⁹ 

Ƌ  

Ƌ  

Ƌ 

⌐ ╕╣╢

☻☼ 

Ƌ  

Ƌ ≤⇔≡

╦╣≡™√

☻☼⌐┌

ↄ ⁹ 

 

╠ 

2016 
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 ⌐╟╢ ┘ ─  

12.4.1  

 12.4-1 ⌐╟╢ ↄ┌ה ☻☼ 

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  TIN 

ↄ┌ה  EU-OEL: 2mg/m3 as TWA 

NTP   

ↄ┌ה   

ACGIH  TIN 

ↄ┌ה  TLV: (Sn≤⇔≡): 2mg/m3 as TWA 

DFG   

ↄ┌ה   

 12.4-2 ⌐╟╢ ↄ┌ה ☻☼(II) 

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  TIN (II) CHLORIDE (ANHYDROUS) 

ↄ┌ה  EU-OEL: 2mg/m3 as TWA 

NTP   

ↄ┌ה   

ACGIH  TIN (II) CHLORIDE (ANHYDROUS) 

ↄ┌ה  TLV: 2mg/m3 as TWA 

DFG   

ↄ┌ה   

 12.4-3 ⌐╟╢ ↄ┌ה ☻☼(IV) 

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  TIN(IV) CHLORIDE (ANHYDROUS) 

ↄ┌ה  EU-OEL: 2mg/m3 as TWA 

NTP   

ↄ┌ה   

ACGIH  TIN(IV) CHLORIDE (ANHYDROUS) 

ↄ┌ה  TLV: 2mg/m3 as TWA 

DFG   

ↄ┌ה   
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 12.4-4 ⌐╟╢ ↄ┌ה ⱨ♇ ☻☼(II) 

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  TIN (II) FLUORIDE 

ↄ┌ה  EU-OEL: (F≤⇔≡): 2.5mg/m3 as TWA 

NTP   

ↄ┌ה   

ACGIH  TIN (II) FLUORIDE 

ↄ┌ה  
TLV: (F≤⇔≡) : 2.5mg/m3 as TWA; A4(⌐⅔↑╢ ⅜╪ ⅜

≢⅝≡™⌂™ ) ; BEI ( ┌ↄ ) №╡ 

DFG  TIN (II) FLUORIDE 

ↄ┌ה  
MAK: (inhalable fraction, F≤⇔≡): 1mg/m3 

Ⱨכ◒┌ↄ   II(4);  (H) :כꜞ◗♥◌

 

 

12.4.2  

 12.4-5 ⌐╟╢☻☼ ┘∕─ ─ 84 

                                                        
84 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ☻☼ₓ 

[7440-31-5] 
        

ₒ ☻☼(II)ₓ 

[7772-99-8] 
        

ₒ ☻☼(IV)ₓ 

[7646-78-8] 
        

ₒⱨ♇ ☻☼(II)ₓ 

[7783-47-3] 
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 12.4-6 ☻☼─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ☻☼ₓ 2019 ↕╣≡™⌂™ 

1 

 

 ×  

 ×  

●☻  

  × 

∂╪⁸Ⱶ☻♩ × 

2 /  ×  

3 ⌐ ∆╢ ⌂ /  ×  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  ×  

9 ┌ↄ  1   

10 
ⅎ╪

 
×  

GHS H18  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔ 

 

 

 12.4-7 ☻☼(II)─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ ☻☼ₓ 2019 ↕╣≡™⌂™ 

1 

 

   

 ×  

●☻  

   

∂╪⁸Ⱶ☻♩ × 

2 /  ×  

3 ⌐ ∆╢ ⌂ /  ×  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7    

8 ┌ↄ  3   

9 ┌ↄ  
1 ⁸ ⁸ 

2  
 

10 
ⅎ╪

 
×  

GHS H26  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔ 
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 12.4-8 ☻☼(IV)─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ ♬☻☼ₓ ₒTin tetrachlorideₓ 

1 

 

 ×  

 ×  

●☻  

  2 

∂╪⁸Ⱶ☻♩ × 

2 /  1 1B 

3 ⌐ ∆╢ ⌂ /  1  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  3   

9 ┌ↄ  1   

10 
ⅎ╪

 
×  

GHS H26  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/8/8 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

 

 

 12.4-9 ⱨ♇ ☻☼(II)─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒⱨ♇ ☻☼ₓ 2019 ↕╣≡™⌂™ 

1 

 

 2  

 ×  

●☻  

   

∂╪⁸Ⱶ☻♩ × 

2 /  ×  

3 ⌐ ∆╢ ⌂ /  ×  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  3   

9 ┌ↄ  ×  

10 
ⅎ╪

 
×  

GHS H26  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔ 
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13. ♃fi◓☻♥fi ┘∕─  

 ─  

♃fi◓☻♥fi│⁸ ─ ─ ≢№╢⁹◒꜡ⱶ ◌ꜞ►ⱶ⁸ ◌ꜞ►ⱶ≤

⇔≡ ∆╢ ╩ ∆╢⁹ ⌐ ╣╢≤ ∆╢↓≤⅜№╢⁹ ≤ ⇔ ╛

─ ╩ ∂╢⁹╕√ ≤ ⇔ↄ ∆╢85⁹ 

 13.1-1 ♃fi◓☻♥fi─ 85 

183.8 19.3g/cmį 3,410ϴ 5,900ϴ 

CAS No7440-33-7  

 

ה   

│⁸ ה ה ה ⁸ ⱨ▫ꜝⱷfi♩⌂≥⌐ ↕╣≡™╢86⁹╕

√⁸ ┼─ ╛ ─╟℮⌂ ─ ⁸ ─

≤⇔≡╙ ↕╣≡⅝√87⁹ATSDR─ꜞ☻◒ 200588⌐╟╢≤⁸ ⅛╠─♃fi◓☻♥fi

─ ╛ ♃fi◓☻♥fi ─ ⌐┌ↄ ⅜ ∂√≤ ↕╣≡⅔╡⁸ ─ ⁸

⁸ ⌐ ─ ∂╪╛ ⌐┌ↄ ↕╣╢ ⅜ ↕╣≡™╢⁹ ≢

│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ

☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ⇔≡ ─ 4 ╩ꜞ☻♩▪♇ⱪ⇔

√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  13.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
85 ILO (2001) International Chemical Safety Card TUNGSTEN 

(powder)( https://www.ilo.org/dyn/icsc/showcard.display?p_lang=en&p_card_id=1404&p_version=2) 
86 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_7440-

33-7.html) (20202 ) 
87 ♃fi◓☻♥fiה⸗ꜞⱩ♦fi ⱱכⱶⱭכ☺ (http://www.jtmia.com/Others/N1-4-1-1HP.html) (201910 ) 
88 ATSDR (2005) TOXICOLOGICAL PROFILE FOR TUNGSTEN (https://www.atsdr.cdc.gov/ToxProfiles/tp186.pdf) 
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 13.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─

 

Ƌ 74 ⁹ 165cm⁸ 62kg⁹ 

Ƌ ─ №╡⁹ ─ CT≢ ⌐ ⌂

⁸ ⌐ ─ ╩ ╘⁸ ╩

⁹ 

Ƌ │ ⁸ ≤ ─

⁸ │ UIPⱤ♃כfi─ ╩ ╘√⁹ 

Ƌ ≢⁸ ─ ⌐♃fi◓☻♥fi⅜ ↕╣≡⅔╡⁸

⅛╠│◓ꜝⱶ ⅜ ↕╣√⁹ ─ ≢

─ ⌐♃fi◓☻♥fi╩ ⇔√⁹ 

Ƌ │⁸♃fi◓☻♥fi⌐╟╢ ⌐ ⅎ≡⁸ ─

⅜ ─ ╩ ⇔√≤ ⇔√⁹ 

Ƌ ⌐⁸ │ ⇔⁸∕─ │ ⱴ☻◒╛ ⌐╟╡

⌂⇔⁹ 

Ƌ  

Ƌ 50  

Ƌ ♃fi◓☻

♥fi 

Ƌ  

Ƌ ≤⇔≡ ⁹

│ 40 ─ ─

≢ ↕│ 8 ⁸

⌂ │⌂

ↄ⁸ ╛☻♥fi꜠☻─

╩ ∫≡™√⁹ 

Ƌ ⅛╠

╩ ™╢ ⅜

⌐№∫√⁹ⱴ☻◒│

∑∏⁸ ─ ⌐

╙ ╩ ∫≡™⌂⅛

∫√⁹ 

 

╠ 

2019 

2 Ƌ ─

 

Ƌ 50 ⁹ 152cm⁸ 48.8kg 

Ƌ ⅜№╡⁸ ≢┘╕╪ ╩ ↕╣√⁹

⌐≡ ─ ⁸ ≢ ♃fi◓☻♥fi

⅜ ╘╠╣⁸ ≤ ⁹ 

Ƌ ⅛╠ 1 ⁸ ─ ≢┌ↄ ⁹∕─ │

⁸ ┘ ╙ ⁹ 

Ƌ  

Ƌ 42 ╟╡

8  

Ƌ ♃fi◓☻

♥fi 

Ƌ  

Ƌ ╩ ∆

╢ ⌐ ⇔≡┌ↄ

⁹ ⱴ☻◒─

⌂⇔⁹ 

 

╠
2017 

3 Ƌ ─

 

Ƌ 58  

Ƌ 3 ╟╡ ⅜№╡⁸ ≢│ ∑∏ ⁹ CT≢

─┘╕╪ №╡⁹ 

Ƌ ─ X ≢♃fi◓☻♥fi⅜ ↕╣⁸

≤ ⁹ 

Ƌ ⁸☻♥꜡▬♪─ ╩ ⇔⁸ │ ⁹ ╙

⁹ 

Ƌ  

Ƌ 15  

Ƌ ♃fi◓☻

♥fi 

Ƌ  

Ƌ ♪ꜞꜟ─ ╩ⱱ▬כ

ꜟ≢ ∆╢ ⌐

⇔≡┌ↄ ⁹ 

 

╠
2015 



 

100 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

4 Ƌ ─

 

Ƌ ─

 

Ƌ 63  

Ƌ 40 ─ ⅛╠ ↄ⁸ ⁸ ⁸ ┼─ ─ №

╡⁹ 

Ƌ ⅜ 3⅛ ⅝⁸ ≢ ⁹ │⁸

─ ꜞ⸗♦ꜞfi◓⁸ ─ ─ ⁸ ┘

GIP ─ ─⌂™ ↕⌂ ™ ╩ ⇔

√⁹ 

Ƌ ↕╠⌐ ⱴ▬◒꜡▪♫ꜝ▬◙╩ ∫√≤↓╤♃fi◓☻♥fi⅜

↕╣⁸ ╩ ℮ ≤ ↕╣√⁹ 

Ƌ  

Ƌ 43 ○ⱨ

▫☻ 40 ⁸

3  

Ƌ ♃fi◓☻

♥fi 

Ƌ  

Ƌ ⌐ ⇔≡

┌ↄ ⁹ 

Ƌ ℮∟ 40 │

─○ⱨ▫☻ ⁸3

│ ⁸

⁸ ≤⇔

≡ ⁹ 

Ƌ ꜝ▬fi≢─╖ⱴ☻

◒ ⁹ ⌐

│⁸ │ ∫ ⌐

╣≡™√⁹ 

Naka

mura 

Y et 

al. 

2014 
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 ⌐╟╢ ┘ ─  

13.4.1  

 13.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  TUNGSTEN (powder) 

ↄ┌ה  TLV: (respirable fraction): 3mg/m3 as TWA 

DFG   

ↄ┌ה   

 

13.4.2  

 13.4-2 ⌐╟╢♃fi◓☻♥fi ┘∕─ ─ 89 

 

 

  

                                                        
89 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ♃fi◓☻♥fi ┘∕─

ₓ 

[7440-33-7] 
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 13.4-3 ♃fi◓☻♥fi ┘∕─ ─GHS GHS⸗♦ꜟ ┘EU─CLP

 

 
GHS  CLP  

ₒ♃fi◓☻♥fiₓ 2019 ↕╣≡™⌂™ 

1 

 

 ×  

 ×  

●☻  

   

∂╪⁸Ⱶ☻♩ × 

2 /  ×  

3 ⌐ ∆╢ ⌂ /  2B  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  3   

9 ┌ↄ  ×  

10 
ⅎ╪

 
×  

GHS H27  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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14. ♅○╡╪ ☺◄♅ꜟ ♩ꜞ◒꜡꜡ Ⱨꜞ☺ꜟ ◒꜡ꜟⱧꜞ

ⱱ☻  

 ─  

♅○ꜞfi O,O-☺◄♅ꜟ-O-(3,5,6-♩ꜞ◒꜡꜡-2-Ⱨꜞ☺ꜟ)│⁸ ≢│ │ ─ ≢№╢⁹

™ⱷꜟ◌ⱪ♃fi ╩ ∆╢⁹ 160ϴ≢ ⇔⁸ ⁸ⱱ☻◕fi⁸ꜞfi ⁸ ┘

╩ ╗ ≢ ─ⱥꜙכⱶ╩ ∂╢⁹╕√⁸ ┘ ╩ ∆╢90⁹ 

 

 14.1-1 ♅○ꜞfi O,O-☺◄♅ꜟ-O-(3,5,6-♩ꜞ◒꜡꜡-2-Ⱨꜞ☺ꜟ)─ 90 

350.59 1.44  4142ϴ 160ϴ 

CAS No2921-88-2 1.4mg/L (25ϴ) 

 

ה   

│⁸ ⌐ ꜞfi ⌐ ↕╣≡™╢91,92⁹ATSDR─ꜞ☻◒ 199793⌐╟╢

≤⁸ ⌐⅔↑╢┌ↄ ⅜ ↕╣≡⅔╡⁸ ⌐┌ↄ ⇔≡™╢ ⅜№╢ ≤⇔≡

⁸ ⁸ ⅜ →╠╣≡™╢⁹ ≢│⁸ ╩ ⇔⁸

│ ∆═⅝ ┘ ⁸ ┘ ≢│ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔

↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ⇔≡ ─ 3 ⁸

⌐ ⇔≡ ─ 1 ╩ꜞ☻♩▪♇ⱪ⇔√⁹ ┼ ┘ ┌ↄ ⇔√↓≤

⌐╟╢ ⌐ ∆╢ ⅜ →╠╣√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  14.3-1 ┘

 14.3-2⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
90  (2019) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/2921-88-2.html) 
91  (2010) ─ ꜞ☻◒ ( ) (http://www.env.go.jp/chemi/report/h22-01/pdf/chpt1/1-2-3-

01.pdf) 
92 ≢ ≢⅝╢ ≤⇔≡ ◒꜡ꜟⱧꜞⱱ☻≤⇔≡ ↕╣≡™╢⁹

http://www.acis.famic.go.jp/search/vtllg303.do(20201 ) 
93 ATSDR (1997) TOXICOLOGICAL PROFILE FOR CHLORPYRIFOS (https://www.atsdr.cdc.gov/ToxProfiles/tp84.pdf) 
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 14.3-1  

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 ◖ⱱכ♩

 

Ƌ ⌐⅔↑╢ ≤

┌ↄ ─ ╩ ═╢

√╘⌐⁸◄☺ⱪ♩≢ 12-21

─◒꜡ꜟⱧꜞⱱ☻

39 ≤

25 ╩ ⌐⁸┌ↄ

≤⇔≡ TCPy94

┘◖ꜞfi◄☻♥ꜝכ

♀ ⁸ ⌐╟╢

ADHD ה

⌐ ∆╢▪fi◔כ♩

╩ ∫√⁹ 

Ƌ ⌐│⁸ כꜞ◗♥◌

≤ ⌐≈™≡ ⇔√ⱳ

▪♁fi ╩ ™√⁹ 

Ƌ TCPy꜠ⱬꜟ│⁸ │ ─

14 ™ ╩ ⇔√⁹

32,115Ñ56,968ɛgTCPy/g ◒꜠▪♅♬fi vs 

2,259Ñ3,417ɛgTCPy/g ◒꜠▪♅♬fi  

(p<0.001)⁹╕√ ⌐ ™Ⱪ♅ꜞꜟ◖ꜞfi

♀כꜝ♥☻◄ (p<0.001)⁸▪☿♅ꜟ◖ꜞ

fi◄☻♥ꜝכ♀ (p<0.01)⅜ ╠╣√⁹ 

Ƌ ADHD │ CPRS-R-S☻◔כꜟ⌐ ≠⅝⁸

♪ⱷ▬fi⁸ ה ♪ⱷ▬fi⌐

≡│╕╢ ⅜ 6 ∞≤⁸∕╣∙╣

ADHD⁸ ה ADHD ≤

⇔≡™╢⁹ ≢│⁸3 ⅜

ADHD⁸4 ⅜ ה ADHD⁸3

⅜ ADHD ≤ ↕╣√⁹

≢│⁸ADHD ≤ ↕╣√╙─│™⌂⅛∫

√⁹╕√⁸ADHD ☻◖▪─ │⁸

≢│ 4.46±4.95∞∫√─⌐ ⇔⁸

≢│ 1.44±2.18≤ ⌐ ⅛∫√(p<0.001)⁹ 

Ƌ TCPy꜠ⱬꜟ≤ ADHD ─ ⌐│

⌂ ⅜ ╠╣√( 0.24⁸

0.049⁸p<0.001)⁹╕√ ADHD ≤ ↕

╣√ │⁸ ⌐⁸╟╡ ─

╩ ∫√≤ ⇔√⁹ 

Ƌ 4 ─ 1─ ⅜⁸ADHD ─ 6

─ ⅜№╢≤ ╩ √⇔√⁹ 

Ƌ  

Ƌ 

2.7±1.4  

Ƌ ◒꜡

ꜟⱧꜞⱱ

☻

 

Ƌ  

Ƌ ◄☺ⱪ♩─ ─

≤⇔≡ ⇔⁸

⌐ ↕╣╢◒꜡ꜟ

Ⱨꜞⱱ☻ ⌐┌ↄ

⁹◄☺ⱪ♩─ │

⌐╟∫≡ ╩

╗ ⅜ ↕╣≡

™╢⁹ │ 6

⅛╠ 8 ≢№╡⁸◒꜡

ꜟⱧꜞⱱ☻│ ⅛

╠ 4 ╕≢ ↕╣

╢⁹∕─ │ ─ ⅜

↕╣⁸8 ⌐ ◒

꜡ꜟⱧꜞⱱ☻⅜ ↕╣

╢⁹ 

Ƌ │ כ♄כꜞ─

⅜≈™√ 3-4 כꜟ◓─

ⱪ≤⌂∫≡⁸ ╩ −

╢⁸ ⱴכ◌כ╩ ⇔

≡ ⌐ ≈⁸☻ⱪ꜠

כ ╩ ∫≡ ─

╩ ℮⁹ ─

│ ╠╣≡™╢⁹ 

Ƌ ╕√ ─ ⌐

╛ ≤™℮

≢ ╩ ℮↓≤╙

№╢⁹ 

Rohlman 

DS et al. 

2019 

                                                        
94 ♩ꜞ◒꜡꜡-2-Ⱨꜞ☺ⱡכꜟ─ ≢№╡⁸◒꜡ꜟⱧꜞⱱ☻─ ≢№╢↓≤⅛╠⁸ TCPy │◒꜡ꜟⱧꜞⱱ☻─Ᵽ▬○ⱴכ◌כ≤⇔≡ ↕╣╢⁹ 
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No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

2 ⅝◖

ⱱכ♩

 

Ƌ ◒꜡ꜟⱧꜞⱱ☻┼─

┘ ┌ↄ ⅜ ─

⌐ ⅎ╢ ╩

∆╢√╘⌐⁸ ─

≢№╢ ≢ 377

─ ≤∕─ 3

184 ⁸ 193

╩ ⌐⁸ TCPy

╩ ⇔√⁹╕√

─ ─ ⁸

⁸ ⁸ ╩◕

♀ꜟ ⌐╟∫≡ ═

√⁹ 

Ƌ ⌐│⁸ ┌ↄ ─

⸗♦ꜟ⌐ ⇔≡│⁸ ─ ⁸

─ ⁸ ─ ⁸ ─

⁸ ⁸ ⁸ ─ ⁸

─ ⁸ ─ ─◘fiⱪꜟ ⁸

─ ꜠ⱬꜟ⁸ ⁹ ┌ↄ

⌐ ⇔≡│⁸ ─ ⁸ ─

⁸ ─ ⁸ ─

⁸ ─ ⁸ ─ ⁸ ≢ ┬

⁸ ─ ─◘fiⱪꜟ ⁸

⌐≈™≡ ⇔√ ⸗♦ꜟ╩

™√⁹ 

Ƌ TCPy ─ │⁸ 5.39ɛg/L⁸

5.34ɛg/L≢№∫√⁹ ─ TCPy

≤ ─ ─ ⌐│⁸ ⌂ │

╠╣⌂⅛∫√⁹ 

Ƌ ┌ↄ ⌐ ⇔≡│⁸3 ─ TCPy

1 ↔≤⌐⁸ ☻◖▪⅜ 0.61 

(95%CI:-1.13 -  -0.09⁸p<0.02)⁸ ☻◖

▪⅜ 0.55 (95%CI:-1.07  - -0.03⁸p<0.04) ↄ

⌂╢≤™℮ ⌂ ─ ⅜ ╠╣√⁹ 

Ƌ ⌐ ⇔≡╖√≤↓╤⁸ ─ │

─╖≢ ≢№╡⁸ ☻◖▪-0.52 

(95%CI:-1.00 - -0.04 p=0.03)⁸ ☻◖▪-

0.46 (95%CI:-0.87 - -0.05 p=0.03)≢№∫√⁹ 

Ƌ 

┌ↄ ⁸

─

⁸ ⁸

┌ↄ  

Ƌ  

Ƌ ◒꜡

ꜟⱧꜞⱱ

☻ 

Ƌ  

Ƌ ─ ⌐ ╪≢

⅔╡⁸┌ↄ ↕╣√≤╖

╠╣≡™╢⁹ 

Guo J et 

al. 

2019 
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No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

3 ◖ⱱכ♩

 

Ƌ Ⱨ꜠☻꜡▬♪ ┘◒꜡ꜟⱧ

ꜞⱱ☻┼─ ┌ↄ

≤⁸ ─ ADHD ≤

─ ╩ ═╢√╘⌐⁸○

☿fi♦כ ○ꜝfi♄ ─

28 ─ 948 ╩

⌐ 3-PBA⁸TCPy

╩ ⇔⁸ ╕╣√

2 4 ─ ADHD

╩ ⇔√⁹ 

Ƌ ⌐│⁸ ─

⁸ ─ ⁸

⁸ ⌐≈™≡

⇔√⁸ ─ ⸗♦

ꜟ⁸ ┘꜡☺☻♥▫♇◒

⸗♦ꜟ╩ ™√⁹ 

Ƌ │ CBCL1 1/2-5 ≥╙─

♅▼♇◒ꜞ☻♩ ╩ ™≡ 6≈─

⌐ ⇔≡ ╩≈↑⁸ ADHD ─ ╩ ╢

ADHD☻◖▪ ≤⇔≡™╢⁹ │

⌐≈™≡ 0-2 ≢ ⅎ⁸12 ╩ ADHD

─ ≤∆╢⁹╕√↓─☻◖▪─ 90

Ɽכ☿fi♃▬ꜟ ─ ╩ ⌐

ADHD ⌐⌂╢ ⅜ ™ ≤⇔≡ ⅎ

≡™╢⁹ 

Ƌ 948 ─ CBCL☻◖▪─ │ 2⁸90

Ɽכ☿fi♃▬ꜟ ─☻◖▪─ │

17.9%≢№∫√⁹ 

Ƌ ◒꜡ꜟⱧꜞⱱ☻┌ↄ ─ ≤⌂╢ TCPy

≤ ─ ADHD ☻◖▪≤─ ⌐ ⌂

│ ╠╣⌂⅛∫√⁹ 

Ƌ ⇔⅛⇔⁸TCPy⁸3-BPA ⌐ ╩

ⅎ≡™╢ │⁸ ⅜ ╟╡ ™

⌐ ═≡⁸ 20%⁸ADHD ☻◖▪⅜ ⅛

∫√ Ratio 1.20⁸95%CI=1.04-1.38 ⁹↕╠

⌐⁸ADHD ☻◖▪⅜ 90Ɽכ☿fi♃▬ꜟ

≤⌂╢ ⅜ 2 ⅛∫√ (OR1.98 

(95%CI:1.26-3.11))⁹ 

Ƌ 

┌ↄ  

Ƌ  

Ƌ ◒꜡

ꜟⱧꜞⱱ

☻ 

Ƌ  

Ƌ ⅜ ⌐ ⇔≡™

╢ ≢─ ┌ↄ  

Dalsager 

L et al 

2019 
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 14.3-2  

  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─

 

Ƌ 23  

Ƌ 7⅛ ⌐ ╩ ╖ ⇔√⁹ ⁸

╩ ⇔√ ⅜⁸ ⅛ ≡╙ ⅜ ╠╣⌂

™≤⇔≡⁸ ─ ╩ ⅎ≡ ⁹ 

Ƌ ─ ⁸ ≢╟╡ ⅝⌂ ┘

╩כ◦Ɽ꜡כꜙ♬ ⇔≡™√⁹ 

Ƌ │⁸√≤ⅎ ≢╙ ꜞfi ≤Ⱨ꜠♩꜡▬♪

⌐╟╢ │ ⌐ ≢№╡⁸ ─ ♬ꜙ

⅜כ◦Ɽ꜡כ ↄ ⅜№╢↓≤╩ ⇔≡™╢⁹ 

Ƌ  

Ƌ  

Ƌ 50%◒꜡ꜟ

Ⱨꜞⱱ☻≤◦Ɑꜟ

ⱷ♩ꜞfi Ⱨ

꜠☻꜡▬♪─ 1

5%─

4mL ∕╣∙╣ 40 

mg/kg⁸4mg/kg─

⌐  

Ƌ 50% 

Ƌ ≢

╩ ⇔

┌ↄ  

Srinivasan 

M et al. 

2016 
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 ⌐╟╢ ┘ ─  

14.4.1  

 14.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  CHLORPYRIFOS 

ↄ┌ה  
TLV: 0.1mg/m3 as TWA (); A4(⌐⅔↑╢ ⅜╪ ⅜ ≢
⅝≡™⌂™ ) ; BEI ( ┌ↄ ) №╡ 

DFG   

ↄ┌ה   

 

14.4.2  

 14.4-2 ⌐╟╢♅○╡╪ O,O-☺◄♅ꜟ-O-(3,5,6-♩ꜞ◒꜡꜡-2-Ⱨꜞ☺ꜟ)─ 

95 

 

                                                        
95 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ♅○╡╪ O,O-☺◄♅ꜟ-O-

(3,5,6-♩ꜞ◒꜡꜡-2-Ⱨꜞ☺ꜟ)x  

[2921-88-2] 
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 14.4-3 ♅○╡╪ O,O-☺◄♅ꜟ-O-(3,5,6-♩ꜞ◒꜡꜡-2-Ⱨꜞ☺ꜟ)─ 

GHS GHS⸗♦ꜟ ┘EU─CLP 96 

 

GHS  CLP  

ₒ♅○╡╪ O,O-☺◄♅ꜟ-O-

(3,5,6-♩ꜞ◒꜡꜡-2-Ⱨꜞ☺ꜟ) 

( ◒꜡ꜟⱧꜞⱱ☻)x  

ₒChlorpyrifosₓ 

1 

 

 3 3* 

   

●☻  

   

∂╪⁸Ⱶ☻♩ × 

2 /    

3 ⌐ ∆╢ ⌂ /  2B  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  1   

9 ┌ↄ  
1 ⁸  

2 ⁸ ⁸  
 

10 
ⅎ╪

 
×  

GHS H29  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/10 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

                                                        
96 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№╢

↓≤╩ ⇔≡™╢⁹ 
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15. ┘∕─  

 ─  

⌐⅔™≡⁸ ┘∕─ ⌐ ↕╣≡™╢ 97─℮∟⁸ ─ ⌐

∆╢ ⅜№╢ 2 ╩ ⌐ ⇔√⁹ 

ה  

ה (II) 

 

│⁸ ─ ≤ ⌐ ╗ ≢№╡⁸ ∫√ ⌐┌ↄ ∆╢≤ ⌐⌂╢⁹▪☿♅꜠fi

⁸◄♅꜠ⱡ◐◦♪ ⁸▪☺ ⌐╟╡ ⌐ ⌂ ⅜ ↕╣╢⁹ │ ⁸ │

┼─ │ ⇔™⅜⁸ ▪fi⸗♬►ⱶ │ ─ ⁸ ┘ ⌐

∆╢⁹╕√⁸ ⁸ ⁸ꜜ► ≤ ⇔⁸ ─ ╩╙√╠∆98,99⁹ 

(II)│⁸ ─ ─ ≢№╢⁹ ⁸ⱴ◓Ⱡ◦►ⱶ⁸ ⁸ⱥ♪꜡◐◦ꜟ▪Ⱶfi⁸

♫♩ꜞ►ⱶ≤ ⇔ↄ ⇔ ─ ╩ ∂╢⁹╕√⁸ ┘ ⇔√ ⌐ ⌂●☻╩

∂╢⁹ ─ ≢│ ┘ │ ∆╢100⁹ 

 

 15.1-1 ─ 98101 

63.5 8.9 1,083ϴ 2,595ϴ 

CAS No7440-50-8  

 

 15.1-2 (II)─ 100,102 

159.6 3.6 560ϴ≢ ∆╢ 650ϴ≢ ∆╢ 

CAS No7758-98-7 203g/L 

 

ה   

│⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥⌐

↕╣≡™╢ 100⁹ ─ ─ ꜞ☻◒ 2015101≢│⁸ ┌ↄ ─ ≤⇔≡⁸

─ ⌐ ⇔≡™√ ╛⁸ Ɽ▬ⱪ─ ⌐ ⇔≡™√ ─┌ↄ ⅜

→╠╣≡™╢⁹╕√⁸ ≢│⁸ ─ ╩ ∆╢ ─ ╛ ─ ╩

≤⇔√ ─╒⅛⁸ ≢ ─ ─ ה ™ ↑ ⌐ ⇔√ ─

⌐≈™≡╙ ⇔≡™╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝

┘ ≤⇔≡ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™

╢⁹ 

                                                        
97  9─379 ╩ ⇔⁸ │ ∆═⅝ ┘ ⌐ ↕╣≡™╢⁹NITE

◦☻♥ⱶ 
(https://www.nite.go.jp/chem/chrip/chrip_search/cmpInfLst?_e_trans=&slIdxNm=386&slScNm=RJ_04_021&slScCtNm=0&slScRg

Nm=-&ltCatFl=&slMdDplt=4&ltPgCt=100&stMd=) (20202 ) 
98  (2014) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/7440-50-8.html)  

99 IPCS (1998) ENVIRONMENTAL HEALTH CRITERIA 200 COPPER (http://www.nihs.go.jp/hse/ehc/sum3/ehc200/ehc200.pdf) 
100 ILO (2001) International Chemical Safety Card COPPER SULFATE (anhydrous) 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0751&p_version=2 ) 
101  (2015) ─ ꜞ☻◒  (http://www.env.go.jp/chemi/report/h27-01/pdf/chpt1/1-2-2-10.pdf) 
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(II)│⁸ ⁸ ⁸ ⁸ ⌂╘⇔ ⁸ ⱷ♇◐⁸ ⁸ ⁸

⁸ ⁸ ⌂≥⌐ ↕╣≡™╢102,103,104⁹ ≢│⁸ ╩

⇔⁸ │ ∆═⅝ ┘ ≤⇔≡⁸ ┘ ≢│ ≤ ╘╠╣≡™╢⁹

╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─

1 ⁸ ⌐ ⇔≡│⁸ ─ 2 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴ

│כꜞ  15.3-1 ┘  15.3-2⌐ ∆≤⅔╡≢№╢⁹

                                                        
102  (2018) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/7758-98-7.html) 
103 ≢│⁸ ≤⇔≡ ꜞ☻♩ 1 ⌐ ╘╠╣≡™╢⁹ 

(https://www.ffcr.or.jp/webupload/d909191716ab80700dcfe5f36f703a136390b0ec.pdf)(20201 ) 
104 ≢ ≢⅝╢ ≤⇔≡ ≤⇔≡ ↕╣≡™╢⁹ http://www.acis.famic.go.jp/search/vtllg303.do(2020

1 ) 
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 15.3-1  

 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1  Ƌ ─ ꜠ⱬꜟ≤

─ ╩ ∆╢√╘

⌐⁸924 ─ ┘

563 ⁸

20.83 ⁸ 361 ⁸

20.54 ╩ ⌐

꜠ⱬꜟ ≤ ♥☻♩╩

∫√⁹ 

Ƌ ⌐│⁸ ⁸ ⁸

⁸ ⁸ ⁸

BMI ⌐≈™≡ ⇔√

╩ ™√⁹ 

Ƌ ꜠ⱬꜟ⅜ ↄ⌂╢≤ ₁─ ♥☻♩

⅜ ⅜╢≤™℮ ⅜ ╠╣√

ɓ=-0.070⁸ꜟ♃כ♩ ɓ=-

0.069⁸ ɓ=-0.108⁸ ɓ=-0.074⁸

≡ p<0.05≢ ⁹ 

Ƌ ⇔⅛⇔⁸ ꜠ⱬꜟ≤ ⅜ ∆╢

≤─ ⌐│⁸ ─ ⅜ ╠

╣√⁹ 

Ƌ ⅜ ∆╢≤ ─ ⌐ ╩ ╓

∆⁹ ≢│ ≤⌂∫√ ה

─ ─ ≤

₈ ─ ꜠ⱬꜟ─ ⅜⁸ ⌐

╟╢ ─ ≤™℮ ─ ╟╡

╙ ↄ ╠╣√√╘⁸ ─ ≤ ⌂

╢ ⅜ ╠╣√≤ ⇔≡™╢⁹ 

Ƌ  

Ƌ  

Ƌ  

Ƌ  

Ƌ ┌ↄ ⌐

≈™≡│  

Takeuchi H et 

al. 

2019 
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 15.3-2  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─  Ƌ 65  

Ƌ ╩ ⁸ ─╙─╩ ⁹ │

⁸ ⁸ ╩ ™ ╩ ⇔√⁹∕─

⁸ ⁸ №╡⁹ ≢

≤┘╕╪ ⅜ ╠⅛⌐⌂∫√⁹ 

Ƌ ⅜ fiꜛ◦כ꜠◐ ╩ ™⁸ ⌐

144 ɛg/dL∞∫√ ─ │ 1 65ɛg/dL⁸

2 63 ɛg/dL⁸3 66ɛg/dL⁸4 64ɛg/dL⌐ ∫

√⁹ 

Ƌ  

Ƌ  

Ƌ 

 

Ƌ 

100g/250ml

10g  

Ƌ ●כ♦♬fi◓

⌐⁸ ∫≡

⅜ ↑

√ ╩

⇔┌ↄ  

Higny J et al. 
2014 

2 Ƌ ה ─

 

Ƌ ─  

Ƌ 25  

Ƌ ≢ ╩ ⁸ ─ ⅜№╡

⁹ 

Ƌ 3 ⌐⁸Ⱬⱴ♩◒ꜞ♇♩ 0-25%⁸Ⱬ⸗◓꜡ⱦfi

93g/dL ┘ ─ 9-4% ⅛╠ ─

⅜ ≤ ⁹ │ ⁸ ─ ┘

╙ ⁹ 

Ƌ ≢│⁸ ⁸ ⁸ ⌂

⁸Blister ─ ╩ ℮ ⁸Ⱬ⸗◓꜡ⱦ

fi─ ╩ ℮ ⁸ ┘

⅜ ↕╣√⁹ ◘fiⱪꜟ│⁸Ⱬ⸗◓꜡ⱦfi ≤ⱷ♩Ⱬ

⸗◓꜡ⱦfi ─√╘⌐⁸ │ ∞∫√⅜⁸ ⅜

∆╢≤ ₁⌐ ⇔√⁹☺ⱷꜟ◌ⱪ꜡כꜟ⌐╟╢◐꜠

fiꜛ◦כ ≢⁸ │ ⁹ 

Ƌ │⁸ ⅛╠ ╩ ∆╢Ɑfi♩כ☻ ─

╩ ∆╢ ⌂ ≢№╢ ⌐╟╢╙─≢№

╢⁹ 

Ƌ  

Ƌ 18

⅛╠

╕≢  

Ƌ 

 

Ƌ  

Ƌ ≢

╩ ⇔

≡┌ↄ  

Valsami S et al. 

2012 
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 ⌐╟╢ ┘ ─  

15.4.1  

 15.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA  Copper 

ↄ┌ה  D ⱥ♩ ⅜╪ ⅜ ≢⅝⌂™  

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  COPPER 

ↄ┌ה  TLV: (ⱨꜙכⱶ, Cu≤⇔≡) 0.2mg/m3, as TWA. 

TLV: (∂╪ ┘Ⱶ☻♩, Cu≤⇔≡) 1mg/m3, as TWA. 

DFG  COPPER 

ↄ┌ה  MAK: (respirable fraction): 0.01mg/m3 

Ⱨכ◒┌ↄ II(2)⁸ :כꜞ◗♥◌  ⱪ: Cכꜟ◓◒☻ꜞ─

 

 15.4-2 ⌐╟╢ ↄ┌ה (II) 

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH   

ↄ┌ה   

DFG  COPPER SULFATE (anhydrous) 

ↄ┌ה  MAK: (respirable fraction): 0.01mg/m3 

Ⱨכ◒┌ↄ II(2)⁸ :כꜞ◗♥◌  ⱪ: Cכꜟ◓◒☻ꜞ─
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15.4.2  

 15.4-3 ⌐╟╢ ┘∕─ ─ 105 

 

 15.4-4 ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ ₓ 2019 ↕╣≡™⌂™ 

1 

 

× ×  

× ×  

  

   

× × 

2 /  ×  

3 ⌐ ∆╢ ⌂ /  ×  

4 
 ×  

 1A  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  
1  

3  
 

9 ┌ↄ  ×  

10 
ⅎ╪

 
×  

GHS H25  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔  

  

                                                        
105 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ ₓ 

[7440-50-8] 
        

ₒ (II)ₓ 

[7758-98-7] 
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 15.4-5 ─GHS GHS⸗♦ꜟ ┘EU─CLP 106 

 
GHS  CLP  

ₒ (II)ה ₓ ₒCopper sulphateₓ 

1 

 

 3 4 * 

 Ĭ  

●☻  

   

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  1  

3 ⌐ ∆╢ ⌂ /  1 2 

4 
 Ĭ  

 1 2 

5  Ĭ  

6 ⅜╪  Ĭ  

7  2  

8 ┌ↄ  
1 ⁸ ⁸ ⁸

⁸ 3  
 

9 ┌ↄ  1 ⁸ 2   

10 
ⅎ╪

 
Ĭ  

GHS H29  

    GHS × ≢⅝⌂™⁸ │  

CLP Last updated: 2019/8/9  

 

                                                        
106 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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16.  

 ─  

│⁸ ─№╢ ─ ≢№╢⁹ │⇔⌂™⅜⁸ ≤ ∆╢≤

╩ ∂╢⅔∕╣⅜№╢⁹╕√ ╛ ⁸ ⁸ ⌐╟╡ ⇔⁸ ╩ ∂╢⁹●☻│ ╟╡

ↄ⁸ ─ ⌐ ⇔≡ ≢№╢⁹ ⁸ ┼─┌ↄ ⁸ ╛ ⌐╟╡⁸ ∆╢↓≤

⅜№╢⁹ │ ⌂ ≢╙№╡⁸ ╛ ≤ ⇔ↄ ∆╢⁹ ⌐ ⁸

ꜞfi⁸ ◌ꜞ►ⱶ⁸ ≤ ⇔ↄ ⇔⁸ ╛ ─ ╩╙√╠∆⁹╕√⁸ ≤ ∆╢↓

≤≢⁸ ⁸ ╩ ∂╢107⁹ 

 16.1-1 ─ 107 

67.5 1.6 (0ϴ ) -59ϴ 11ϴ 

CAS No10049-04-4 0.8g/100mL 

 

ה   

│⁸ ⁸ ⁸ ◌ⱦ ⁸ (Ɽꜟⱪה ה ה )⁸ ⁸

⁸ ꜡►⌂≥ ─ ⌂≥⌐ ↕╣≡™╢ 107,108⁹ATSDR─ꜞ☻◒ 2004109≢│⁸

┘ ┼─ ┌ↄ │⁸↓╣╠─ ╩ ≤⇔≡ ∆╢ ⌂≥─

⁸ │ ╩ ™╢ ≢ ∆╢ ⅜№╢≤⇔≡™╢⁹ │⁸

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔

↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ≤⇔≡ ─ 1 ⁸ ─

1 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  16.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
107 2016 ─№╪−╪◘▬♩ https://anzeninfo.mhlw.go.jp/anzen/gmsds/10049-04-4.html 
108 ≢│⁸ ꜞ☻♩ 1 ⌐ ╘╠╣≡™╢⁹ 

(https://www.ffcr.or.jp/webupload/d909191716ab80700dcfe5f36f703a136390b0ec.pdf)(20201 ) 
109 ATSDR (2004) TOXICOLOGICAL PROFILE FOR CHLORINE DIOXIDE AND CHLORITE 

(https://www.atsdr.cdc.gov/ToxProfiles/tp160.pdf) 
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 16.3-1  

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ה ─

 

Ƌ 1  

Ƌ ∫≡ №╡⁹ ⁹ ◔☻הⱴכ◖הכ◗☻ꜝ◓─

ꜟכ GSC │ 10≢№∫√⁹ ─ 10L/min─ ⌐╙ ╦╠∏

SpO2│ 85-88%∞∫√√╘⁸ ⌐≡ ⁹∕─ PaO2

≤─ ⅜ ╠╣╢↓≤⁸ 3 ─ⱷ♩Ⱬ⸗◓꜡ⱦfi ⅜

5.3%≢№∫√↓≤⅛╠⁸ⱷ♩Ⱬ⸗◓꜡ⱦfi ≤ ↕╣√⁹ 

Ƌ ICU≢─ ╩ ↑⁸ ⱷ♩Ⱬ⸗◓꜡ⱦfi│ ⁹6 ⌐ ⁹

3⅛ ─ⱨ◊꜡כ▪♇ⱪ≢ ╙⌂ↄ │ ≢№∫√⁹ 

Ƌ 2 ─ⱷ♩Ⱬ⸗◓꜡ⱦfi⅜ 8.0%≢№╡⁸ │ 55 ≢№╢

↓≤⅛╠⁸ │↕╠⌐ ™ ∞∫√≤ ⅎ╠╣╢⁹ 

Ƌ  

Ƌ 1

30

⅛╠

╕≢  

Ƌ ClO2 

Ƌ   

Ƌ ▬fiⱨꜟ◄

fi◙ ╩

←√╘

⌐⁸ ⅜

◕ꜟ

╩

⁹ ⅜

╩ ⇔√

∆⅝⌐⁸

⅜ ∫≡

⁹ 

Hagiwara 

Yusuke et al. 

2015 

2 Ƌ ─  Ƌ 20  

Ƌ ⁸1 ⅜ ⅝ ⁹ ⅜ 188mg/dL⁸ ◒꜠▪♅♬fi

⅜ 7.2mg/dL⁹ ≢⁸ ╩ ∆╢ ⅜№╡⁸

╩ ℮⁹15 ⌐│ ⅜ ⇔⁸ ─ ◒꜠▪♅♬fi│

2.5mg/dL≢№∫√⁹ 

Ƌ │⁸ⱷ♩Ⱬ⸗◓꜡ⱦfi ╛ ╩ ╦⌂™ ⌂

≢№∫√⁹ 

Ƌ  

Ƌ  

Ƌ 

250mL 

Ƌ  

Ƌ Stable ClO2

╩ ⇔┌

ↄ  

Bathina G et 

al. 2013 
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 ⌐╟╢ ┘ ─  

16.4.1  

 16.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA  Chlorine dioxide 

ↄ┌ה  CBDⱥ♩ ⅜╪ ╩ ≢⅝⌂™  

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  CHLORINE DIOXIDE 

ↄ┌ה  TLV: () 0.1ppm (STEL) 

DFG  CHLORINE DIOXIDE 

ↄ┌ה  MAK: 0.28mg/m3; 0.1ppm; Ⱨכ◒┌ↄ  ; I(1) :כꜞ◗♥◌

 ⱪ: Dכꜟ◓◒☻ꜞ─

 

16.4.2  

 16.4-2 ⌐╟╢ ─ 110 

 

  

                                                        
110 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ ₓ 

[10049-04-4] 
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 16.4-3 ─GHS GHS⸗♦ꜟ ┘EU─CLP 111 

 
GHS  CLP  

ₒ ₓ ₒChlorine dioxideₓ 

1 

 

   

   

●☻ 1 

2 *   

∂╪⁸Ⱶ☻♩  

2 /  × 1B 

3 ⌐ ∆╢ ⌂ /  2B  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  1B  

8 ┌ↄ  
1  

3  
 

9 ┌ↄ  1   

10 
ⅎ╪

 
  

GHS H27  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

 

                                                        
111CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№╢

↓≤╩ ⇔≡™╢⁹ 
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17. ♬♩꜡ⱷ♃fi 

 ─  

♬♩꜡ⱷ♃fi│ ⌂ ─№╢⁸ ─ ─ ≢№╢⁹ │ ╟╡ ↄ⁸ ⌐

∫≡ ⇔⁸ ─ ⅜№╢⁹ ⁸ ⁸ │ ╩ ⅎ╢≤⁸ ⌐ ∆╢↓≤

⅜№╡⁸ ∆╢≤ ∆╢↓≤⅜№╢⁹ ∆╢≤ ⇔⁸ ╩ ∂╢⁹ ⌂ ╛

⌂ ≤ ⇔ↄ ⇔⁸ ╛ ─ ╩╙√╠∆112⁹ 

 17.1-1 ♬♩꜡ⱷ♃fi─ 112 

61.04 1.14 -29ϴ 101ϴ 

CAS No75-52-5 - 

 

ה   

│⁸ ⁸ ⁸ ⌂≥⌐ ↕╣≡™╢ 112⁹ ─ ─ ꜞ☻

◒ 2015113≢│⁸Ⱬ♇♪ꜝ▬♩ ≢ ╩ ╗ ─┤⅝ ╡ ╩ ∫

√ ┘⁸ ╩ ╗ ╩ ╡ ∫≡™√ ─ ─┌ↄ ⅜

↕╣≡™╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘

≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ≤⇔≡⁸ ─ 1 ╩ꜞ☻♩▪♇ⱪ⇔

√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ  17.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
112  (2018) ─№╪−╪◘▬♩(https://anzeninfo.mhlw.go.jp/anzen/gmsds/75-52-5.html) 
113  (2005) ─ ꜞ☻◒  (http://www.env.go.jp/chemi/report/h27-01/pdf/chpt1/1-2-2-12.pdf) 
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 17.3-1  

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─  Ƌ 25  

Ƌ ⅛╠ ⁸╘╕™⁸3 ─ ↑™╣╪⅜№╡

⁹Jaffe ⌐╟╢ ◒꜠▪♅♬fi 61mg/dL ┘∕─

─ ⅛╠⁸ ╩ ™⁸ ╩

⁹ 

Ƌ ∕─ ⁸ ≢♬♩꜡ⱷ♃fi ┌ↄ ⅜№∫√↓≤⅜

⁹◒꜠▪♅♬fi≤♬♩꜡ⱷ♃fi│⁸ ⅜

⇔≡™╢√╘⁸Jaffe ─ ⅜ ℮ ⅜№╢⁹

╩ ℮≤⁸ ≢│◒꜠▪♅♬fi │

0.7mg/dL⁸Jaffe ≢│◒꜠▪♅♬fi │ 7.8mg/dL≢

№╡⁸ │ ≢№∫√↓≤⅜ ⁹ 

Ƌ 7 ⌐│⁸Jaffe ⌐╟╢ ◒꜠▪♅♬fi╙ 0.8 

mg/dL⌐ ⅜╡⁸ │ ≡╪⅛╪ ─ ╩ ↑≡

⁹ 

Ƌ ♬♩꜡ⱷ♃fi┼┌ↄ ↕╣√↓≤⌐╟╡

⅜ ∂⁸ ≡╪⅛╪ ≢ ⇔√ ≢№╢⁹ 

Ƌ  

Ƌ  

Ƌ ♬♩꜡ⱷ

♃fi  

Ƌ  

Ƌ ≢

Ⱳ▬ꜝכ─

⌐♬♩꜡ⱷ♃

fi ╩ ⇔

┌ↄ ⁹ 

Sriram 

S et al. 

2017 
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 ⌐╟╢ ┘ ─  

17.4.1  

 17.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Nitromethane 

ↄ┌ה  2Bⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆ ⅜№╢  

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP  Nitromethane 

ↄ┌ה  R ⱥ♩ ⅜╪ ⅜№╢≤ ⌐ ↕╣╢  

ACGIH  NITROMETHANE 

ↄ┌ה  TLV: 20ppm (TWA); A3( ≢│ ⅜╪ ⅜ ↕╣≡™╢

⅜⁸ ≤─ │ ⌂ ). 

DFG  NITROMETHANE 

ↄ┌ה  MAK:  (H); ⅜╪  3B :כꜞ◗♥◌

 

17.4.2  

 17.4-2 ⌐╟╢♬♩꜡ⱷ♃fi─ 114 

 

  

                                                        
114 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ♬♩꜡ⱷ♃fiₓ 

[75-52-5] 
   2B    ô01 
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 17.4-3 ♬♩꜡ⱷ♃fi─GHS GHS⸗♦ꜟ ┘EU─CLP 115 

 
GHS  CLP  

ₒ♬♩꜡ⱷ♃fiₓ Nitromethane 

1 

 

 4 4 * 

 ×  

●☻  

  × 

∂╪⁸Ⱶ☻♩ × 

2 /    

3 ⌐ ∆╢ ⌂ /  2  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  2  

7  ×  

8 ┌ↄ  

1  

2  

3 ⁸  

 

9 ┌ↄ  
1  

2 ⁸ ⁸  
 

10 
ⅎ╪

 
×  

GHS H29  

    GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/16 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

      

                                                        
115 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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18. ┘∕─  

 ─  

⌐⅔™≡⁸ ┘∕─ ⌐ ↕╣≡™╢ 116│ ─≤⅔╡≢№

╢⁹ 

¶  

¶  

¶ ♫♩ꜞ►ⱶ 

¶ Ⱬ◐◘◒꜡ꜞ♪  

¶  

∕─℮∟⁸ ─ ⌐ ∆╢ ⅜№╢ ╩ ⌐ ⇔√⁹ 

 

│⁸ ה ⌐ ╗ ─ ≢№╢⁹ ≢│≥─╟℮⌂ ≢╙ ↕╣⌂™

⅜⁸Ɫ꜡◕fi ⁸◦▪fi ⁸ ⁸ ⇔√ ⁸ ⁸ ⌐│ ↕╣╢⁹

─╙─│ ≢№╢⅜⁸ ⌂ ─╙─│ ⌂ ≢№╡⁸ ↄ─ ⌐╟╡ ╛

─ ⅜№╢⁹╕√⁸ ∆╢ ™ ⱪꜝ♅♫הⱪꜝ♇◒ │ ≢ ⌐╟╡ ∂

╢117,118⁹ 

 18.1-1 ┘∕─ ─ 119 

195.1- 21.45 1,769ϴ 3,827ϴ 

CAS No7440-06-4  

 

ה   

│⁸ ╛ ●☻ ⁸ ⁸ ⁸ ⁸

⁸ ☿fi⁸ ⁸╢≈╓⁸ ─ ╡⁸ ●ꜝ☻─ ⁸ ⁸

⌐ ↕╣≡™╢ 117⁹WHO─ꜞ☻◒ 1991118≢│⁸ ┼─┌ↄ │ ⌐

⌐ ↕╣⁸ ≤⇔≡ ┘ ⱪꜝfi♩⌐⅔™≡ ∆╢≤⇔≡™╢⁹╕

√⁸ ─ ─ 2000120⌐⅔™≡⁸ ─ ╛

☿fi◘כ ─┌ↄ ⅜ →╠╣≡™╢⁹ │⁸ ≢│⁸ ╩

⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩

⅜ ↑╠╣≡™╢⁹ 

                                                        
116  9─437 ╩ ⇔⁸ │ ∆═⅝ ┘ ⌐ ↕╣≡™╢⁹NITE

◦☻♥ⱶ 
(https://www.nite.go.jp/chem/chrip/chrip_search/cmpInfLst?_e_trans=&slIdxNm=444&slScNm=RJ_04_021&slScCtNm=0&slScRg

Nm=-&ltCatFl=&slMdDplt=4&ltPgCt=100&stMd=) (20202 ) 
117  (2006) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/0892.html) 
118 IPCS (1991) ENVIRONMENTAL HEALTH CRITERIA 125 Platinum (http://www.nihs.go.jp/hse/ehc/sum1/ehc125.html) 
119 ILO (2003) International Chemical Safety Card PLATINUM 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1393&p_version=2) 
120  (2000) ─  

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/pdf/CI_04_002/OEL_7440064.pdf) 
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2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1 ⁸ ⌐ ⇔≡│⁸ ─ 1 ⁸╩

ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  18.3-1 ┘  18.3-2⌐ ∆≤⅔╡≢№╢⁹ 

 18.3-1  

 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 ⱷ♃▪♫ꜞ◦☻ Ƌ ┼─┌ↄ ≤

┘ COPD

≤─ ╩ ═╢√╘⌐⁸

MEDLINE ≢─ ⁸ ⁸

SIGN◦☻♥ⱶ⌐╟╢ ₁─

─ ╩ ⇔√⁹∕─ ≢⁸

₁─ ⌐ ∆╢ ─

╩ RCGP three-star◦☻♥ⱶ

╩ ™≡ꜝfi◐fi◓⇔√⁹ 

Ƌ RCGP◦☻♥ⱶ─ ≢ ™

│ᵔᵔᵔ ⌂ ï

─ ⌂ ≢ ⌐

⇔√ ≢№╢⅜⁸

─ ≢│ᵔᵔ ─

ï╟╡ ⌂™⁸╟╡ ↕™⁸

│ ─ ™ ≢─

⌐ ⇔√ ⅜ ꜝ

fi◒≢№∫√⁹ 

Ƌ ≤⇔√ 474 ─ ≢⁸

SIGN◦☻♥ⱶ⌐╟╢ ꜝfi◒

│⁸2+ │Ᵽ▬▪☻─ꜞ

☻◒⅜ ™⁸ ⌐ ↕╣√

꜠ⱦꜙ⁸כ◖ⱱכ♩ │

ꜟכ꜡♩fi◖☻כ◔ ≢№

∫√⁹  

 

Ƌ ᵔ ─ᴖ │⁸ ≤⌂∫

√ 188─ ⁸ ⁸

─℮∟⁸ ╩ ╗ 17

─╖⌐ ╠╣√⁹ 

Ƌ ↓╣╟╡⁸ ┼─┌ↄ ≤

┘ COPD─ ⌐│

™ ⅜ ↕╣╢⁹ 

Ƌ ⁸

 

Ƌ  

Ƌ  

Ƌ  

Ƌ ╩ ╡

℮

⌐╟∫

≡┌ↄ  

Baur X 

et al. 
2012 
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 18.3-2  

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 

 

Ƌ ≤ ─ ╩ ═

╢√╘⌐⁸1990-2012 ⌐ ◦ꜞ

╩♩☻♥♅♇Ɽ─☼כ ↑√ 1,025

210 ⁸ 815 ⁸

40.1±18.1 ╩ 148

42 ⁸ 106 ⁸

877 ⌐ ↑≡⁸ ▪꜠ꜟ◕

fi┼─ ╩ ⇔√⁹ 

Ƌ 0.5% ┼─ │⁸

2.6%⁸23/877 ╟╡╙⁸

─ 6.8%⁸10/148 ≢

⌐ ⅛∫√ p<0.05 ⁹ 

Ƌ ⌐ ╩ ⇔√

10 ─℮∟ 8 │ ⅜№

∫√⅜⁸ ╘ ─ ⅜ ≢⅝

⌂⅛∫√⁹ 

Ƌ  

Ƌ  

Ƌ  

Ƌ  

Ƌ ╩ ╗ ─

╘ ⅛╠┌

ↄ ↕╣√

╩ ⁹ 

 

╠
2016 
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 ⌐╟╢ ┘ ─  

18.4.1  

 18.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  PLATINUM 

ↄ┌ה  EU-OEL: 1mg/m3 (TWA) 

NTP   

ↄ┌ה   

ACGIH  PLATINUM 

ↄ┌ה  TLV: 1mg/m3, as TWA. 

DFG  PLATINUM 

ↄ┌ה  MAK: (Pt≤⇔≡): ┘ (SAH) 

 

18.4.2  

 18.4-2 ⌐╟╢ ┘∕─ ─  

 

  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ ,Pt≤⇔≡ ₓ 

[7440-06-4] 
 0.001   1 1  ó00 
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 18.4-3 ┘∕─ ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ ₓ 
2019 ↕╣

≡™⌂™ 

1 

 

 ×  

 ×  

●☻  

  × 

∂╪⁸Ⱶ☻♩ × 

2 /  2  

3 ⌐ ∆╢ ⌂ /  2A-2B  

4 
 1  

   

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  3   

9 ┌ↄ    

10 
ⅎ╪

 
×  

GHS H18  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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19. Ᵽꜞ►ⱶ ┘∕─  

 ─  

⌐⅔™≡⁸Ᵽꜞ►ⱶ ┘∕─ 121⌐ ↕╣≡™╢ ─℮∟⁸

─ ⌐ ∆╢ ⅜№╢ 3 ╩ ⌐ ⇔√⁹ 

¶ Ᵽꜞ►ⱶ 

¶ Ᵽꜞ►ⱶ 

¶ Ᵽꜞ►ⱶ 

 

Ᵽꜞ►ⱶ│⁸ ─ ─№╢ ₁⌂ ─ ≢№╢⁹ ─ ⁸ ⌐ ╣╢≤

∆╢↓≤⅜№╢⁹ ≢№╡⁸ ╛ ≤ ⇔ↄ ∆╢╒⅛⁸Ɫ꜡◕fi ≤╙

⇔ↄ ∆╢⁹╕√ ≤ ⇔⁸ / ─ ╩ ⇔⁸ ╛ ─ ╩╙√╠∆122⁹ 

Ᵽꜞ►ⱶ│⁸ ─ ⁸ │ ─ ≢№╢⁹ ∆╢≤ ⇔⁸ ╩

∂╢⁹ ⌂ ≢⁸ ╛ ≤ ∆╢⁹╕√ ≤ ⇔⁸ ╛

─ ╩╙√╠∆123⁹ 

╕√ Ᵽꜞ►ⱶ│ ─ ─ ≢№╡⁸20ϴ≢│╒≤╪≥ ⇔⌂™124⁹ 

 

 19.1-1 Ᵽꜞ►ⱶ─ 122 

137.3 3.6  725ϴ 1,640ϴ 

CAS No7440-39-3 ∆╢ 

 19.1-2 Ᵽꜞ►ⱶ─ 123,125 

261.4 -  590ϴ │  

CAS No10022-31-8 87g/L 

 19.1-3 Ᵽꜞ►ⱶ─ 124,126  

208.27 3.9  960ϴ 1,560ϴ 

CAS No10361-37-2 360g/L 

 

  

                                                        
121  9─449 ╩ ⇔⁸ │ ∆═⅝ ┘ ⌐ ↕╣≡™╢⁹NITE

◦☻♥ⱶ 
(https://www.nite.go.jp/chem/chrip/chrip_search/cmpInfLst?_e_trans=&slIdxNm=456&slScNm=RJ_04_021&slScCtNm=0&slScRg

Nm=-&ltCatFl=&slMdDplt=4&ltPgCt=100&stMd=) (20202 ) 
122  (2017) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/7440-39-3.html) 
123  (2017) ─№╪−╪◘▬♩(https://anzeninfo.mhlw.go.jp/anzen/gmsds/10022-31-8.html) 
124 ILO (1999) International Chemical Safety Card BARIUM CHLORIDE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0614&p_version=2) 
125 ILO (2004) International Chemical Safety Card BARIUM NITRATE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1480&p_version=2) 
126  (2015) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/10361-37-2.html) 
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ה   

ₒⱣꜞ►ⱶₓ 

Ᵽꜞ►ⱶ│⁸ Ᵽꜞ►ⱶ כ♃♇◕⁸ ⌂≥⌐ ↕╣≡™╢127⁹ Ᵽꜞ►ⱶ│⁸

꜠fi♩◕fi─ ╛ ⌂≥⌐ ↕╣╢⁹╕√⁸☺ꜟ◖fi Ᵽꜞ►ⱶ│⁸ ≢ ─Ᵽꜞ

►ⱶ≤ ─ ╩ −√ ╩ ╢ ─ ╢≈╓≤⇔≡ ↕╣╢128⁹WHO─

2001129≢│⁸ Ᵽꜞ►ⱶ─ ┌ↄ ⌐≈™≡⁸ ─┌ↄ │○ⱨ◦ꜛ▪

⌐ ∂⁸ ─ ≢│┌ↄ ⅜ ™√╘ ⌐ ∆╢ │⌂™≤⇔≡™╢⁹ATSDR

─ꜞ☻◒ 2007130≢│⁸Ᵽꜝ▬♩─ ┘Ᵽꜞ►ⱶ ─ ≤ ⁸ ⁸

╖ ╖ ⌐ Ᵽꜞ►ⱶ╛ Ᵽꜞ►ⱶ ∂╪╩ ∆╢ ≢┌ↄ ⅜ ∆╢≤⇔≡™╢⁹

≢│↕╠⌐⁸Ᵽꜞ►ⱶ┼─┌ↄ ≤⇔≡⁸ ⌐Ᵽꜞ►ⱶ ☻♥▫♇◒ ≤ ꜟכ◦

♪ⱨꜝ♇◒☻◖▪꞉▬ꜘ╩ ∆╢ ⁸ ┘☿ꜝⱵ♇◒ ≢ ∆╢ ╩ ℮ ≢─

┌ↄ ╩ →╠╣≡™╢⁹ 

│⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡

™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

ₒ Ᵽꜞ►ⱶₓ 

Ᵽꜞ►ⱶ│⁸◌ה♩♇ꜞכ ⁸ ⌂≥ ⁸ ●ꜝ☻⁸ ⁸◗ⱶ ⌂≥

⌐ ↕╣≡™╢ 129⁹ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤⇔

≡⁸ ┘ ≢│ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜

↑╠╣≡™╢⁹ 

 

ₒ Ᵽꜞ►ⱶₓ 

Ᵽꜞ►ⱶ│⁸ ⁸ ⁸ ⁸꜠fi♩◕fi ⁸ ⌂≥⌐

↕╣≡™╢131⁹ATSDR─ꜞ☻◒ 2007⌐╟╢≤⁸NIOSH⅜1980⅛╠1983⌐ ⇔√

─ ⁸ ⌐╟╢ ┌ↄ │⁸4,293 ⁸57,767⌐⅔™≡ ↕╣≡™╢⁹

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤⇔≡⁸ ┘ ≢│

≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─

1 ⁸ ⌐ ⇔≡│ ─ 3 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞ

⁸│כ  19.3-1 ┘  19.3-2⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
127 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_7440-39-3.html) (201910 ) 
128  (2006) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/0175.html) 
129 WHO (2001) Concise International Chemical Assessment Document 33 BARIUM AND BARIUM COMPOUNDS 

(https://www.who.int/ipcs/publications/cicad/en/cicad33.pdf) 
130 ATSDR (2007) TOXICOLOGICAL PROFILE FOR BARIUM (https://www.atsdr.cdc.gov/ToxProfiles/tp24.pdf) 
131 NITE ◦☻♥ⱶ

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_10361-37-2.html) (201910 ) 
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 19.3-1  

 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1  Ƌ Ᵽꜞ►ⱶ┌ↄ ≤ ─ ╩ ═

╢√╘⌐⁸Ᵽfi◓ꜝ♦▫♇◦ꜙ─

145 12-55 ⁸ 29.58±10.92

╩ ⌐⁸1⁸4⁸8⁸12kHz≢

─ ┘ Ᵽꜞ►ⱶ

⁸ ⁸ ╩ ∫√⁹ 

Ƌ ⌐│⁸ ⁸ ⁸ ⁸BMI

⌐≈™≡ ⇔√⁸ ⁸

꜡☺☻♥▫♇◒ ╩ ™

√⁹ 

Ƌ ─Ᵽꜞ►ⱶ꜠ⱬꜟ│⁸8kHz 

(OR4.75 (95%CI:1.44-17.68)) ┘
12kHz (OR15.48 (95%CI:4.04-79.45))

⌐⅔™≡ ≤ ⌂ ⅜№∫

√⁹ ─ ─Ᵽꜞ►ⱶ꜠ⱬꜟ╙

8kHz (OR3.20 (95%CI=1.35-7.85))

┘ 12kHz (OR3.63 (95%CI=1.58-

8.55))⌐⅔™≡ ≤ ⅜ ╠╣

√⁹ 

Ƌ ⁸ ꜠ⱬꜟ│ ≤│ ⅜

╠╣⌂⅛∫√⁹ 

Ƌ ◘▬◒ꜟ⅜ ⅛ ⅛╠ ⌐

┬ ╛ │⁸ ╟╡╙⁸ Ᵽ

ꜞ►ⱶ┌ↄ ╩╟╡╟ↄ ∆╢

≢№╢≤ ⅎ╠╣╢⁹ 

Ƌ  

Ƌ  

Ƌ Ᵽꜞ►

ⱶ 

Ƌ  

Ƌ ⌐ ⇔

≡™╢ ≢─

┌ↄ ⁹

⌐│⁸

⅛╠─┌ↄ

⅜ ™≤↕╣

╢⁹ 

Ohgami N et 

al. 2016 
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 19.3-2  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ה ─

 

Ƌ ─  

Ƌ ─  

Ƌ ─  

Ƌ ─  

Ƌ 16  

Ƌ ╩ ⁸ ─ ◌ꜞ►ⱶ ⌐╟╢

≤ ≢ ⁹ ⁸ ⁸

⁸ ⅜№╡⁹ 

Ƌ ╩ ┘◌ꜞ►ⱶ ╩ ℮⁹ ⅜ ↓∫

√⅜◌ꜞ►ⱶ ⌐╟∫≡ ⇔⁸3 ⌐│

⅜ ⇔√⁹ 

Ƌ  

Ƌ  

Ƌ ⌐

↕╣≡™√

Ᵽꜞ►ⱶ 

Ƌ  

Ƌ ╩ ⇔┌

ↄ  

Deepthiraju B 

& Varma PR. 
2012 

2 Ƌ ─  

Ƌ ─  

Ƌ ⅜№╡ ╩ ↑√↓≤─№╢ 75

 

Ƌ ⌐│ │ ─╖∞∫√⅜⁸ECG≢

(polymorphic ventricular premature 

complexes (VPCs))⅜ ╠╣⁸ ≢ ◌ꜞ►ⱶ

≤ 2.1mmol/L ⁹ ≢─↕╠⌂╢ ╩

←√╘⌐⁸ ⱴ◓Ⱡ◦►ⱶ ⁹ 

Ƌ ICU⌐ ╡⁸ ≢№╢◌fi꜠ⱡ ◌ꜞ►ⱶ≤◌

ꜞ►ⱶ╩ ⇔≡⁸24 ⌐◌ꜞ►ⱶ

4.8mmol/L ┘ ECG⅜ ⌐ ∫√⁹ 

Ƌ ─ │⁸ Ᵽꜞ►ⱶ ⅜

17.2mg/L⁸ Ᵽꜞ►ⱶ ⅜ 28mg/L≢№∫√⁹ 

Ƌ  

Ƌ 1

⅛╠

╕≢  

Ƌ 12.375g─

Ᵽꜞ►ⱶ╩

╗⸗◓ꜝ

 

Ƌ  

Ƌ ≢⁸⸗

◓ꜝ ╩

⇔┌ↄ  

Payen C et al. 
2011 
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No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

3 Ƌ ─  

Ƌ ─  

Ƌ ─  

Ƌ 19  

Ƌ ⁸ ⁸ ⁸ ─ ⁸╘╕™⁸

⁸ ⁸ ⅜№╡ ⁹ ╟╡⁸ ◌ꜞ

►ⱶ ─ ⅜ ╠╣√⁹ 

Ƌ ⅛╠ 2 ⁸ ┘ ─⇔┘╣⁸ ─

⁸ ⁸ ⁸ ─↑™╣╪⁸

⅜ ⅝╢⁹ECG≢│⁸ ⌂ ⁸

Ⱪ꜡♇◒⁸ ⁸PR ⁸ST ⅜ ╠

╣╢⁹ 

Ƌ ⅛╠ 10 ⁸ Ᵽꜞ►ⱶ╩ ╪∞↓≤⅜

⇔⁸ ⁸♅○ ♫♩ꜞ►ⱶ ╩ ℮⁹ 

Ƌ 2 ⁸ ─ │ ⇔⁸ICU≢ ⌂⸗♬

♃ꜞfi◓─ ≢◌ꜞ►ⱶ ╩ ⇔√⁹2 ⁸

◌ꜞ►ⱶ ≤≤╙⌐⁸ ╙ ⇔√⁹ 

Ƌ  

Ƌ 4

⅛╠

╕≢  

Ƌ 500ml─

⌐ ⅛⇔√

3.0g─ Ᵽ

ꜞ►ⱶ 

Ƌ  

Ƌ ≢

Ᵽꜞ►ⱶ╩

⇔┌ↄ ⁹ 

Tao H et al 

2016 
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 ⌐╟╢ ┘ ─  

19.4.1  

 19.4-1 ⌐╟╢ ↄ┌ה Ᵽꜞ►ⱶ 

  

IARC   

ↄ┌ה   

EPA  Barium and Compounds 

ↄ┌ה  CBDInhalation routeⱥ♩ ⅜╪ ╩ ≢⅝⌂™  

NL Oral routeⱥ♩ ⅜╪ ─ ⅜ ™  

EU  BARIUM 

ↄ┌ה  EU-OEL: (Ba≤⇔≡): 0.5mg/m3 (TWA) 

NTP   

ↄ┌ה   

ACGIH  BARIUM 

ↄ┌ה  TLV: 0.5mg/m3, as TWA A4(⌐⅔↑╢ ⅜╪ ⅜ ≢⅝≡™⌂

™ ). 

DFG  BARIUM 

ↄ┌ה  MAK: (Ba≤⇔≡, inhalable fraction): 0.5 mg/m3 

Ⱨכ◒┌ↄ  ⱪ: Dכꜟ◓◒☻ꜞ─ ;II(8) :כꜞ◗♥◌

 

 19.4-2 ⌐╟╢ ↄ┌ה Ᵽꜞ►ⱶ 

  

IARC 
  

ↄ┌ה   

EPA 
  

ↄ┌ה   

EU 
  

ↄ┌ה   

NTP 
  

ↄ┌ה   

ACGIH 
  

ↄ┌ה   

DFG 
  

ↄ┌ה   
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 19.4-3 ⌐╟╢ ↄ┌ה Ᵽꜞ►ⱶ 

  

IARC 
  

ↄ┌ה   

EPA 
  

ↄ┌ה   

EU 
 BARIUM CHLORIDE 

ↄ┌ה  EU-OEL: (Ba≤⇔≡): 0.5mg/m3 (TWA) 

NTP 
  

ↄ┌ה   

ACGIH 

 BARIUM CHLORIDE 

ↄ┌ה  
TLV: 0.5mg/m3, as TWA A4(⌐⅔↑╢ ⅜╪ ⅜ ≢⅝≡™⌂

™ ). 

DFG 

 BARIUM CHLORIDE 

ↄ┌ה  
MAK: (Ba≤⇔≡): 0.5mg/m3; Ⱨכ◒┌ↄ  :II(8):כꜞ◗♥◌

 ⱪ: Dכꜟ◓◒☻ꜞ─

 

19.4.2  

 19.4-4 Ᵽꜞ►ⱶ─ 132 

 

  

                                                        
132 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒⱣꜞ►ⱶₓ 

[7440-39-3] 
        

ₒ Ᵽꜞ►ⱶₓ 

[10022-31-8] 
        

ₒ Ᵽꜞ►ⱶₓ 

[10361-37-2] 
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 19.4-5 Ᵽꜞ►ⱶ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ Ᵽꜞ►ⱶₓ 
2019 ↕╣≡ 

™⌂™ 

1 

 

 ×  

 ×  

●☻  

   

∂╪⁸Ⱶ☻♩ × 

2 /  2  

3 ⌐ ∆╢ ⌂ /  2A  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  

1 ⁸ ⁸ 

⁸  

3  

 

9 ┌ↄ  
1 ⁸ ⁸ 

⁸  
 

10 
ⅎ╪

 
×  

GHS H28  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔ 
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 19.4-6 Ᵽꜞ►ⱶ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ Ᵽꜞ►ⱶₓ 
2019 ↕╣

≡™⌂™ 

1 

 

 4  

 ×  

●☻  

  × 

∂╪⁸Ⱶ☻♩ × 

2 /  ×  

3 ⌐ ∆╢ ⌂ /  2A  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  

1 ⁸ ⁸

⁸ ⁸ ⁸ 

3  

 

9 ┌ↄ  
1 ⁸ ⁸

⁸  
 

10 ⅎ╪  ×  

GHS H28  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔ 
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 19.4-7 Ᵽꜞ►ⱶ─GHS GHS⸗♦ꜟ ┘EU─CLP 133 

 
GHS  CLP  

ₒ Ᵽꜞ►ⱶₓ Barium chloride 

1 

 

 3 3 * 

   

●☻  

4 *   

∂╪⁸Ⱶ☻♩ × 

2 /  2  

3 ⌐ ∆╢ ⌂ /  2  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  

1 ⁸ ⁸

⁸  

3  

 

9 ┌ↄ  
1 ⁸ ⁸ 

⁸  
 

10 
ⅎ╪

 
×  

GHS H26  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/16 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

 

 

                                                        
133 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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20. Ⱪ♃fi 

 ─  

⌐⅔™≡⁸Ⱪ♃fi⌐ ↕╣≡™╢ ─℮∟⁸ ─ ⌐ ∆╢ ⅜

№╢ 2 ╩ ⌐ ╩ ⇔√134⁹ 

 n-Ⱪ♃fiה

 Ⱪ♃fi♁▬ה

 

n-Ⱪ♃fi│⁸ ≢ ─ ≢№╢⁹ │ ╟╡ ↄ⁸ ⌐ ∫≡ ⇔⁸

─ ⅜№╢⁹ ↄ⌂∫√ ≢│⁸ ⇔≡ ╩ ⅝ ↓∆↓≤⅜№╢⁹╕√⁸

⁸ ⌂≥⌐╟╡⁸ ⅜ ∆╢↓≤⅜№╢135⁹ 

▬♁Ⱪ♃fi│⁸ ⌂ ─№╢⁸ ─ ≢№╢⁹ │ ╟╡ ↄ⁸ ⌐

∫≡ ⇔⁸ ─ ⅜№╢⁹ ⁸ ⌂≥⌐╟╡⁸ ⅜ ∆╢↓≤⅜№╢⁹

⁸▪☿♅꜠fi⁸Ɫ꜡◕fi ┘ ≤ ∆╢⁹ ╛ ─ ╩ ∂╢136⁹ 

 

 20.1-1 n-Ⱪ♃fi─ 135 

58.1 0.6 -138ϴ -0.5ϴ 

CAS No106-97-8 0.061g/L 

 20.1-2 ▬♁Ⱪ♃fi─ 136 

58.1 0.6 -160ϴ -12ϴ 

CAS No75-28-5  

 

ה   

n-Ⱪ♃fi│⁸ ⌐ ≤⇔≡ ↕╣≡™╢137⁹ ≢│⁸ ╩ ⇔⁸

│ ∆═⅝ ┘ ≤↕╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑

╠╣≡™╢⁹ 

▬♁Ⱪ♃fi│⁸ ⁸ ⁸ ⌂≥⌐ ↕╣≡™╢138⁹ ≢│⁸

╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻

ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

                                                        
134  9─482 ╩ ⇔⁸ │ ∆═⅝ ┘ ⌐ ↕╣≡™╢⁹NITE

◦☻♥ⱶ 
(https://www.nite.go.jp/chem/chrip/chrip_search/cmpInfLst?_e_trans=&slIdxNm=489&slScNm=RJ_04_021&slScCtNm=0&slScRg

Nm=-&ltCatFl=&slMdDplt=5&ltPgCt=100&stMd=) (20202 ) 
135 ILO (2003) International Chemical Safety Card BUTANE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0232&p_version=2) 
136 ILO (1998) International Chemical Safety Card ISOBUTANE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0901&p_version=2) 
137 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_106-

97-8.html) (201910 ) 
138 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_75-

28-5.html) (201910 ) 
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2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ⇔≡ ─ 4 ╩ꜞ☻♩▪♇ⱪ⇔√⁹⌂⅔↓╣╠│ ≡ ⌂ ⁸

⌐╟╢ ≢№╢⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  20.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 20.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─  Ƌ 38  

Ƌ ≢ ⌐⌂∫≡™╢≤↓╤╩ ↕╣╢⁹

ↄ⌐│ ─ LPG ⅜№∫√⁹ 

Ƌ ●☻─ ⌐╟╡⁸ ⁸ ●☻ ⁸

┘ ⅜☻◦כ♪◦▪ ↕╣√⁹MRI│⁸ ─

⌐╦∏⅛⌂ ╩ ⇔√⁹ 

Ƌ 48 ≢ ─ │ ⁹ │ ⇔⁸ ≈↓

≤╙≢⅝√⅜⁸Ᵽꜝfi☻⅜ ≢ │ ≢№∫

√⁹ 

Ƌ 2⅛ ⁸↓╦┌╡⁸ ⁸ ┘ ⅜╟╡

⌐⌂╡⁸ ≤ ─☺☻♩♬▪⅜ ⁹ 

Ƌ 1 ─ ⁸ ⅜≢⅝∏ ╩ ⁹ ⌂ │

─ ⁸ ─ ⁸ ⁸ ┘☺

☻♩♬▪≢№╢⁹ ╙№╡⁸ │ ⌐

↕╣╢√╘ ⌐ ™⁹ 

Ƌ LPG─ ≢ⱪ꜡Ɽfi ┘Ⱪ♃fi│ ≢№╢√

╘⁸ ⁸ ⅛╠ ⌐ ╡ ╕╣ ⅜ ⌂

⁸ ⌐ ⌐ ≢ ∆╢⁹╕√ │⁸MRI

─ ⅛╠⁸ ⌐ ∆╢

─ⱷ◌♬☼ⱶ⅜ ™√≤ ⅎ╠╣√⁹ 

Ƌ  

Ƌ  

Ƌ ▬♁Ⱪ♃

fi LPG●

☻ 

Ƌ  

Ƌ ⌐ ⅎ╠

╣╢ LPG●☻

╩ ⅜ ⇔

≡┌ↄ ⁹ 

Godani M et 

al. 2015 
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No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

2 Ƌ ─  

Ƌ ─  

Ƌ 14  

Ƌ ⅜№╡⁸ ⌐╟╡ ה ╩↕╣

√─∟⁸ICU⌐ ⁹ 

Ƌ │⌂⇔⁹◓ꜝ☻◗כ◖כⱴ☻◔כꜟ│ 3⁹ECG

♪כꜞ⁸│≢ V4-V6≢ T ┘ QT ╩ ⇔

√⁹ כ◖◄ ⌐╟╡⁸ ⅜ ↄ 33% ⁸

⅜ ™ 14% ⅜ ↕╣√⁹╕

√⁸ ─ CT│ ─ ╩ ⇔√⁹ 

Ƌ 3 ⌐Ⱪ♃fi●☻╩ ⇔√↓≤⅜ ⁹

│ ⇔≈≈№∫√⅜⁸ │ ─ ⇔⅜⌂

ↄ⁸ ≤⌂╡ 13 ⌐ ⁹ 

Ƌ │⁸ ─ QT ⅜ ↓╡⁸

⁸ ┘ ⌐≈⌂⅜╢ ╩ ⇔√≤

ⅎ╠╣╢⁹ 

Ƌ  

Ƌ  

Ƌ Ⱪ♃fi●

☻ 

Ƌ  

Ƌ Ⱪ♃fi●☻╩

⇔≡┌ↄ  

Pamuk U et 

al. 2018. 



 

143 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

3 Ƌ ─  1  

Ƌ 18  

Ƌ ≢ ⇔≡™╢≤↓╤╩ ↕╣╢⁹ ⌐ ┬

Ⱪ♃fiה♩ꜟ◄fi─ ╡⁹ ꜟכ◖ꜟ▪⁸

╩ ⇔Ⱪ♃fi●☻◌כ♩ꜞ♇☺─ ╩ ℮⁹

12 ⌐ ⁹ ≤ ⌐ ⅜ ╠╣√⁹ ─▬

♁Ⱪ♃fi │⁸27.1ɛg/g≢№∫√⁹ 

 

2  

Ƌ 28  

Ƌ ℮≈ ⁸ ⅜№╡⁸Ⱪ♃fi◌כ♩ꜞ♇☺⅜

⌐ ⅜∫√ ≢ ⇔≡™╢≤↓╤╩ ↕╣╢⁹10

⌐Ⱪ♃fi≤◦fi♫כ─ ⅜№╢⅜ │ ⇔

≡™⌂⅛∫√⁹ 1.5 ─ ≢│ ⅜ ╠

╣√⁹ ─▬♁Ⱪ♃fi │6.1ɛg/g≢№∫√⁹ 

 

3  

Ƌ 34  

Ƌ ♩ꜟ◄fi ≢№╡⁸Ⱪ♃fi◌כ♩ꜞ♇☺⅜ ⌐

⇔√ ≢ ⇔≡™╢≤↓╤╩ ↕╣╢⁹

3 ⌐ ╩ ™⁸ ⅜ ╠╣√⁹

─▬♁Ⱪ♃fi │ ∞∫√⁹ 

 

Ƌ 3 ≤╙⁸ ╩│∂╘≤∆╢ ≡─ ┘ ⌐⅔™

≡⁸▬♁Ⱪ♃fi╟╡ n-Ⱪ♃fi ─╒℮⅜ ⅛∫√⁹ 

Ƌ Ⱪ♃fi ⌐╟╢ ⌂ ⌐⁸ ⁸

⁸ ⁸ ⅜№╢⁹ ⌐⅔™≡

⌐ ─ ⅜ ╠╣⌂⅛∫√√╘⁸ │ ─™

∏╣⅛ │ ╖ ╦∑≢№╢≤ ⅎ╠╣√⁹ 

Ƌ  

Ƌ  

Ƌ Ⱪ♃fi●

☻ 

Ƌ  

Ƌ Ⱪ♃fi●☻╩

⅛╠

℮ ⇔≡┌ↄ  

Ako Sasao 

2015 
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No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

4 Ƌ ─  Ƌ 25  

Ƌ ┌ↄ ≤⌂╡⁸ ⅜∆←⌐ ╩

⇔⁸ ⁹ ⌐ ↕╣√ꜞ☼ⱶ│ ™ ≢№

╡⁸ ◦ꜛ♇◒ 360J ╩ ™ 3 ≢ ⌐ ∫

√⁹ ─ ≢ ↕╣⁸100% ╩

∫√⁹ ⱤⱵfiכ♪ ╩ ⁹ 

Ƌ ─ ≢ ⌂ ⅜ ╠⅛≤⌂╢⁹ ≢

│⁸ ─ ╕≢ ⅜╢ ─ ™ꜝ №╡⁹ │

⌐ ⇔⁸ ™ ╖╩ ℮ ⌐│ ⇔√⁹ 

Ƌ │ ≢ ⱤⱵfiכ♪⁸⇔ │ 12 ⌐

⁹ ─ ♪כꜞ12 │⁸ ─

⌂™ ╩ ⇔√⁹ ─ 4 ⁸♥꜠ⱷ♩ꜞכ

⌐╟╡⁸ ⌐ ꜟכ꜡⸗☻◄⁸╡№⅜ ╩

⁹ 

Ƌ 3 ⌐ ⌐ ⇔⁸5 ≢ ⁹ ⁸ ⁸ │

─ │⌂⅛∫√⁹ 

Ƌ  

Ƌ  

Ƌ ▬♁Ⱪ♃

fi  

Ƌ  

Ƌ ☻כⱤכ≢

∑∏▬♁Ⱪ♃fi

╩

⅛╠ ⇔≡

┌ↄ  

Senthilkumar

an S et al. 

2012 
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 ⌐╟╢ ┘ ─  

20.4.1  

 20.4-1 ⌐╟╢ ↄ┌ה : n-Ⱪ♃fi 

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  butane (containing Ó 0,1% butadiene (203-450-8)) 139 

ↄ┌ה  1Aⱥ♩⌐ ∆╢ ⅜╪ ⅜ ╠╣≡™╢  

NTP   

ↄ┌ה   

ACGIH  BUTANE 

ↄ┌ה  TLV: 1,000ppm (STEL) 

DFG  BUTANE 

ↄ┌ה  MAK: 2,400mg/m3; 1,000ppm; Ⱨכ◒┌ↄ   ;II(4) :כꜞ◗♥◌

 ⱪ: Dכꜟ◓◒☻ꜞ─

 

 20.4-5 ⌐╟╢ ↄ┌ה :▬♁Ⱪ♃fi 

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  isobutane (containing Ó 0,1% butadiene (203-450-8)) 139 

ↄ┌ה  1Aⱥ♩⌐ ∆╢ ⅜╪ ⅜ ╠╣≡™╢  

NTP   

ↄ┌ה   

ACGIH  ISOBUTANE 

ↄ┌ה  TLV: 1,000ppm (STEL) 

DFG  ISOBUTANE 

ↄ┌ה  MAK: 2,400mg/m3 1,000ppm Ⱨכ◒┌ↄ כꜞ◗♥◌  

II(4) ─ꜞ☻◒◓ꜟכⱪ  D 

 

                                                        
139 ⅜╪ │Ⱪ♃☺◄fi⌐ ∆╢╙─≢№╢ ⁹ 
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20.4.2  

 20.4-6 ⌐╟╢Ⱪ♃fi─  

 

 

 20.4-8 n-Ⱪ♃fi─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒn-Ⱪ♃fiₓ 
2019 ↕╣

≡™⌂™ 

1 

 

   

   

●☻  

   

∂╪⁸Ⱶ☻♩  

2 /  ×  

3 ⌐ ∆╢ ⌂ /  ×  

4  × 
 

 × 

5  ×  

6 ⅜╪  ×  

7  ×  

8 / ┌ↄ  3   

9 ┌ↄ
 

×  

10 ⅎ╪
 

  

GHS H18  

GHS  (× ≢⅝⌂™⁸ │ ) 

CLP ⌂⇔ 

  

                                                        
140 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒⱩ♃fi ₓ 

[106-97-8] 
500 1,200      ô88 

ₒⱩ♃fi ▬♁Ⱪ♃fiₓ140 

[75-28-5] 
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 20.4-9 ▬♁Ⱪ♃fi─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ2-ⱷ♅ꜟⱪ꜡Ɽfiₓ 
2019 ↕╣

≡™⌂™ 

1 

 

   

   

●☻  

   

∂╪⁸Ⱶ☻♩  

2 /    

3 ⌐ ∆╢ ⌂ /    

4  × 
 

 × 

5 

 

× ⇔⁸ ─Ⱪ♃☺◄fi
⅜0.1%─ ⁸ 1B

139 

 

6 

⅜╪  

× ⇔⁸ ─Ⱪ♃☺◄fi
⅜0.1%─ ⁸ 1A

139 

 

7 

 

× ⇔⁸ ─Ⱪ♃☺◄fi
⅜0.3%─ ⁸ 1B

139 

 

8 
/ ┌ↄ  

1 ⁸ 

3  
 

9 ┌ↄ
 

×  

10 ⅎ╪
 

  

GHS H30  

GHS  (× ≢⅝⌂™⁸ │ ) 

CLP ⌂⇔ 
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21. ▬♁ⱪ꜡Ⱨꜟ▪ꜟ◖כꜟ 

 ─  

▬♁ⱪ꜡Ⱨꜟ▪ꜟ◖⁸│ꜟכ ─ ≢№╢⁹↓─ ─ │ ≤╟ↄ ⇔⁸

╩ ⇔╛∆™⁹ ≤ ∆╢⁹№╢ ─ⱪꜝ☻♅♇◒ ┘◗ⱶ╩ ∆╢141⁹ 

 21.1-1 ⱪ꜡Ⱨꜟ▪ꜟ◖כꜟ ▬♁ⱪ꜡Ⱨꜟ▪ꜟ◖כꜟ ─ 141 

60.1 0.79 -90ϴ 83ϴ 

CAS No67-63-0  

 

ה   

│⁸ ⁸ ⁸ ⌂≥⌐ ↕╣≡™╢142⁹OECD─ꜞ☻◒

1997143⌐╟╢≤⁸ ─ ⌐⅔↑╢┌ↄ │⁸⅝╦╘≡ ™≤⇔≡⅔╡⁸WHO─ꜞ☻◒

1990144⌐╟╢≤⁸ ─ ┘ ≤⇔≡ ∆╢ ⌐┌ↄ ∆╢ ⅜

№╢≤⇔≡™╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘

≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1 ╩ꜞ☻♩

▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  22.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

 

 

                                                        
141 ILO (1999) International Chemical Safety Card ISOPROPYL ALCOHOL 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0554&p_version=2) 
142 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_67-

63-0.html) (2019 10 ) 
143 OECD (1997) SIDS INITIAL ASSESSMENT PROFILE 2-PROPANOL 

(https://hpvchemicals.oecd.org/UI/handler.axd?id=668b6b61-3645-491e-a423-1a7100bc6598) 
144 IPCS (1990) ENVIRONMENTAL HEALTH CRITERIA 103 2-PROPANOL 

(http://www.inchem.org/documents/ehc/ehc/ehc103.htm) 
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 22.3-1  

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─  Ƌ 52  

Ƌ ⌐│⁸ │ ─└╠⁸ ─ ─└╠ ⌐

─ ╖≤ ╩ ℮ ╩ ∫≡™√⁹ 

Ƌ Ɽ♇♅♥☻♩─ ⁸ ≢ ↕╣╢

Desderman pure≤∕─ ≢№╢▬♁ⱪ꜡Ɽⱡכꜟ

(▬♁ⱪ꜡Ⱨꜟ▪ꜟ◖כꜟ)⌐ ╩ ⇔√⁹ 

Ƌ ⅜ 3 ⌐ כ◑ꜟ꜠▪⁸╠⅛≥↓√⇔

≢│⌂ↄ⁸ ─ ⅜№╢≤ ⅎ√⁹ 

Ƌ ╕√ ─ ⁸ADH 1B ─Ⱬ♥꜡

⅜ ╠╣√⁹↓─ │⁸▬♁ⱪ꜡Ɽⱡכꜟ(▬

♁ⱪ꜡Ⱨꜟ▪ꜟ◖כꜟ)╩ ╗ 2 ⌐ꜟכ◖ꜟ▪

⇔⁸▪☿♩fi┼─ ╩ ∆╢⁹∕─ ≤⇔≡⁸

≢№╢▪☿♩fi⅜ ⇔⁸ ╩ ⅝

↓⇔√≤ ⅎ╠╣√⁹ 

Ƌ  

Ƌ 13  

Ƌ ▬♁ⱪ꜡

Ɽⱡכꜟ(▬♁ⱪ

꜡Ⱨꜟ▪ꜟ◖כ

ꜟ)

Desderman 

pure  

Ƌ  

Ƌ 13 ≤

⇔≡ ⇔┌ↄ

⁹ ≢│

1 10

⁸ ™ ┘

╩ ∫√⁹

─ ▪▬

♥ⱶ╩ ∫√⅜

⌐ ∆╢

│⌂⅛∫√⁹ 

Galli-Novak E 

et al. 2019 



 

150 

 ⌐╟╢ ┘ ─  

21.4.1  

 22.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Isopropyl alcohol 

ↄ┌ה  3 ⱥ♩⌐ ∆╢ ⅜╪ ⌐≈™≡ ≢⅝⌂™  

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  ISOPROPYL ALCOHOL 

ↄ┌ה  TLV: 200ppm (TWA); 400ppm (STEL); A4(⌐⅔↑╢ ⅜╪ ⅜

≢⅝≡™⌂™ ) BEI ┌ↄ №╡. 

DFG  ISOPROPYL ALCOHOL 

ↄ┌ה  MAK: 500mg/m3; 200ppm; Ⱨכ◒┌ↄ  II(2) :כꜞ◗♥◌

 ⱪ: Cכꜟ◓◒☻ꜞ─

 

21.4.2  

 22.4-2 ⌐╟╢ⱪ꜡Ⱨꜟ▪ꜟ◖כꜟ ▬♁ⱪ꜡Ⱨꜟ▪ꜟ◖כꜟ ─  

 

  

                                                        
145 ⁹ ↓─ ⌐ ≈↓≤≤↕╣≡™╢⁹ 

 

CAS No. 

145  

 

⅜╪

 

 

  ppm mg/m3   

ₒ▬♁ⱪ꜡Ⱨꜟ▪ꜟ◖כꜟₓ 

[67-63-0] 
400 980      ô87 
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 22.4-3 ⱪ꜡Ⱨꜟ▪ꜟ◖כꜟ ▬♁ⱪ꜡Ⱨꜟ▪ꜟ◖כꜟ ─GHS GHS⸗♦ꜟ ┘

EU─CLP  

 
GHS  CLP  

ₒ▬♁ⱪ꜡Ⱨꜟ▪ꜟ◖כꜟₓ ₒPropan-2-olx 

1 

 

   

   

●☻  

   

∂╪⁸Ⱶ☻♩ × 

2 /    

3 ⌐ ∆╢ ⌂ /  2 2 

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  2  

8 ┌ↄ  
1 ⁸  

3  
3 (drowsiness) 

9 ┌ↄ  
1  

2 ⁸ ⁸  
 

10 
ⅎ╪

 
×  

GHS H25  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/8/23 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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22. ⸗ꜞⱩ♦fi ┘∕─  

 ─  

⸗ꜞⱩ♦fi│⁸ ─ ─№╢ ⁸ │ ─ ─ ≢№╢⁹ ╛ ≢ ≤

∆╢≤⁸ ∂╪ ─⅔∕╣⅜№╢⁹ ⁸Ɫ꜡◕fi ┘ ≤ ⇔ↄ ∆╢⁹ ◌

ꜞ►ⱶ≤ ╩ ∂╢⅔∕╣⅜№╡⁸ ≤╙ ⌂ ╩ ∂╢⁹146,147⁹ 

 22.1-1 ⸗ꜞⱩ♦fi ┘∕─ ─ 146 

95.9 10.2 2,617ϴ 4,612ϴ 

CAS No7439-98-7  

 

ה   

⸗ꜞⱩ♦fi│⁸ ה ה♪♇ꜞ◓ ה ה ה ה ⁸

⌂≥⌐ ↕╣≡™╢148⁹ ┌ↄ ⌐ ⇔≡│⁸ ≤ ⌐ ╦╢ │⁸⸗ꜞⱩ

♦fi╩ ╗ ⌐↕╠↕╣╢ ⅜№╢≤↕╣≡™╢⁹ATSDR─ꜞ☻◒ 2017

149≢│⁸⸗ꜞⱩ♦fi⌐┌ↄ ↕╣╢ ─№╢ ≤⇔≡⁸ ≤ ⌐ ∆╢

╩ →≡™╢⁹⸗ꜞⱩ♦fi│⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘

≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ⇔≡│⁸ ─ 1 ╩

ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  22.3-1  5.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
146 ILO (2006) International Chemical Safety Card MOLYBDENUM 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1003&p_version=2) 
147  (2016) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/7439-98-7.html) 
148NITE ◦☻♥ⱶ( https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_7439-

98-7.html) (201910 ) 
149 ATSDR (2017) TOXICOLOGICAL PROFILE FOR MOLYBDENUM (https://www.atsdr.cdc.gov/ToxProfiles/tp212.pdf) 
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 22.3-1  

 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 ◖ⱱכ♩

 

Ƌ ┌ↄ ≤ ─ ╩

═╢√╘⌐⁸ ─

─ ◖ⱱכ

♩⌐ ∆╢ 29,763

66.55±7.59 ⁸

62.1% ⌐≈™≡,

╩ ∫√⁹╕√ 6.1

±2.3 ⱨ◊꜡כ▪♇ⱪ╩

⌐♃כ♦─⧵⁸™ ≠⅝

1,304 ≤

≤⌐ ↑√⁹ 

Ƌ ⌐│⁸BMI⁸ ⁸ ⁸

⁸ ─ ⁸

⁸ ⁸ ⌐≈™

≡ ⇔√ ⅝꜡☺☻♥

▫♇◒ ╩ ™√⁹ 

Ƌ ⱨ◊꜡כ▪♇ⱪ ⌐⁸

1,304 ─

1,035 ⁸ 269 ⅜

╠╣√⁹ 

Ƌ ≤ ─ ─

⌐│ ⌂ ⅜ ╠╣√

√╡─

OR1.19 (95%CI:1.05-1.35)⁸

p=0.07 ⸗ꜞⱩ♦fi ⁸

OR1.29 (95%CI:1.13-1.46)⁸

p<0.001 ⁸OR1.30 

(95%CI:1.07-1.59)⁸p=0.006

♅♃fi ⁹ 

Ƌ ┌ↄ ⌐ ≠™√

☻◖▪│⁸

┘ ─ ꜞ☻◒≤

⌐ ⇔≡™√

↔≤─  (OR1.37 

(95%CI:1.20ï1.56) ⁸

OR1.53 (95%CI:1.16 -2.01)

⁹ 

Ƌ  

Ƌ  

Ƌ ⸗ꜞⱩ♦

fi 

Ƌ  

Ƌ ╩ ⇔

√◖ⱱכ♩

≢№╢⁹ 

Xiao Y et al 

2019 
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 ⌐╟╢ ┘ ─  

22.4.1  

 22.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  MOLYBDENUM 

ↄ┌ה  TLV: ( ) 10mg/m3, as TWA. 

TLV: ( ) 3mg/m3, as TWA 

DFG   

ↄ┌ה   

 

22.4.2  

 22.4-2 ⌐╟╢⸗ꜞⱩ♦fi ┘∕─ ─ 150 

 

  

                                                        
150 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ⸗ꜞⱩ♦fi ┘∕─ 

ₓ 

[7439-98-7] 
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 22.4-3 ⸗ꜞⱩ♦fi ┘∕─ ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

⸗ꜞⱩ♦fi ┘∕─  
2019 ↕╣

≡™⌂™ 

1 

 

 ×  

 ×  

●☻  

   

∂╪⁸Ⱶ☻♩  

2 /  2  

3 ⌐ ∆╢ ⌂ /  2  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  3   

9 ┌ↄ  ×  

10 
ⅎ╪

 
×  

GHS H27  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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23. ꜡☺fi 

 ─  

꜡☺fi│⁸ ⌂ ─№╢ ─ │ ≢№╢⁹ ─ ⅛╠ ╠╣╢

≢⁸►♇♪꜡☺fi⁸●ⱶ꜡☺fi⁸♩כꜟ ꜡☺fi≤⇔≡ ≢⅝╢⁹ ∆╢≤ ⇔⁸ ─ⱨ

╩ⱶכꜙ ∂╢151⁹ 

 23.1-1 ꜡☺fi─ 151,152 

- 1.07  100-150ϴ 280ϴ≢ ∆╢ 

CAS No8050-09-7  

 

ה   

│⁸ ⁸▬fi◐⁸◗ⱶ ⁸ ⁸ ⁸ ⌂≥⌐ ↕╣≡™╢ 152,152⁹

┌ↄ ⌐ ⇔≡│⁸ ╩ ╗ ╛⌐⁸│╪∞ ⁸ ⌂≥╩ ℮ ⅜ №╢™│

╩ ⇔√ ⅜ ↕╣≡™╢ 152⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │

∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑

╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ │⌂⅛∫√⁹

⌐ ⇔≡│⁸ ─ 2 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  23.3-1⌐

∆≤⅔╡≢№╢⁹ 

                                                        
151ILO (2004) International Chemical Safety Card ROSIN 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0358&p_version=2) 
152  (2010) ─№╪−╪◘▬♩(https://anzeninfo.mhlw.go.jp/anzen/gmsds/8050-09-7.html) 
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 23.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─  Ƌ 84  

Ƌ ─ ─ ⌐ ⇔≡⁸ ╩ⱶכꜞ◒╡

⇔ⱪꜝ☻♅♇◒ ╩⇔≡™√⅜⁸ ⌐┘╠╪

⅜ ↓╡ ⁹ 

Ƌ Ɽ♇♅♥☻♩─ ⁸ ⌐ ↕╣≡™╢꜡☺fi

◖꜡ⱱ♬►ⱶ ⌐ ╩ ⇔√⁹ 

Ƌ │ 6 ⌐⁸ ╩ ⇔≡⅔╡∕─

─Ɫ▬♪꜡◖꜡▬♪ ⌐╟∫≡⁸꜡☺fi

◖꜡ⱱ♬►ⱶ ⌐ ⇔√≤ ⅎ╠╣╢⁹ 

Ƌ  

Ƌ  

Ƌ ꜡☺fi ◖

꜡ⱱ♬►ⱶ

ⱪꜝ☻♅♇◒  

Ƌ  

Ƌ ꜡☺fi ◖꜡ⱱ♬

►ⱶ ⱪꜝ☻

♅♇◒ ╩ ─

⌐ ⇔≡┌ↄ

 

Piraccini BM 

et al 

2012 

2 Ƌ ─  Ƌ 32  

Ƌ ▪▬꜡fi─ ≢ ⇔⁸DuoDERM Extrathin╩

↕╣╢⁹ 

Ƌ 2 ⁸ ⅜ ⇔ ⁹╕√⁸Extrathin

─ ⌐ Ɽ♇♅⅜ ╣⁸Extrathin╩ ⇔√⁹

─ ⅜ 2 ⌐╙№∫√↓≤⅜ ⇔√⁹ 

Ƌ 9 ⁸Extrathin╩ ⇔√ ╙ ⁸ ⅜ ⅎ∏

⁹ 

Ƌ Ɽ♇♅♥☻♩─ ⁸Extrathin⌐ ≤⇔≡ ╕

╣≡™╢◖꜡ⱱ♬►ⱶ⌐ ╩ ⇔√⁹ 

Ƌ  

Ƌ 2  

Ƌ Extrathin⌐

≤⇔≡

↕╣╢◖꜡ⱱ♬

►ⱶ 

Ƌ  

Ƌ ꜡☺fi ◖꜡ⱱ♬

►ⱶ

Extrathin╩ ↕

╣┌ↄ  

Suhng EA et 

al 

2011 
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 ⌐╟╢ ┘ ─  

23.4.1  

 23.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  ROSIN 

ↄ┌ה  TLV ( ) 

DFG  ROSIN 

ↄ┌ה  MAK  (SH) 

 

23.4.2  

 23.4-2 ⌐╟╢꜡☺fi─ 153 

 

  

                                                        
153 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ꜡☺fiₓ 

[8050-09-7] 
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 23.4-3 ꜡☺fi─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ꜡☺fiₓ Rosin 

1 

 

   

   

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩ 4 

2 /    

3 ⌐ ∆╢ ⌂ /  2B  

4 
 1  

 1 1 

5    

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  ×  

9 ┌ↄ  ×  

10 
ⅎ╪

 
×  

GHS H21  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/31 

 CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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24. ▪ꜟⱨ□ ♫ⱨ♅ꜟ▪Ⱶfi ┘∕─  

 ─  

▪ꜟⱨ□ ♫ⱨ♅ꜟ▪Ⱶfi ┘∕─ ⌐ ↕╣≡™╢ ─℮∟⁸ ─ ⌐ ∆╢

⅜№╢1 ♫ⱨ♅ꜟ▪Ⱶfi╩ ⌐ ╩ ⇔√⁹1 ♫ⱨ♅ꜟ▪Ⱶfi│⁸ ⌂ ─№╢

─ ≢№╡⁸ ⁸ ┘ ⌐┌ↄ ∆╢≤ ⌐⌂╢⁹ ∆╢≤ ⇔⁸ ┘

╩ ∂╢⁹ │⁸ ≢№╢154⁹ 

 

 24.1-1 ▪ꜟⱨ□ ♫ⱨ♅ꜟ▪Ⱶfi ┘∕─ ─ 154 

143.2 1.12g/cmį 50.0ϴ 300.8ϴ 

CAS No134-32-7  

 

ה   

│⁸ ⁸◗ⱶ ⌂≥⌐ ↕╣≡™╢155⁹ ─ 1 ⌐ ↕╣⁸ ╩

⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹ ⌐│ ─ ⅜ ≢

№╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1 ╩ꜞ

☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  24.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

 

                                                        
154 ILO (2000) International Chemical Safety Card 1-NAPHTHYLAMINE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0518&p_version=2)  
155 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_134-

32-7.html) (201910 ) 
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 24.3-1  

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 ◖ⱱכ♩

 

Ƌ ┼─┌ↄ 1-

♫ⱨ♅ꜟ▪Ⱶfi ┘ 2-♫

ⱨ♅ꜟ▪Ⱶfi ≤⁸ ⅜

╪ ─ ╩ ═╢√╘

⌐⁸ ≢◗ⱶ כ◔│

Ⱪ ⌐ ⇔≡™

╢ ◖ⱱכ♩ 36,442

ⱨ◊꜡כ▪♇ⱪ

35 ╩ ⌐

⁹ 

Ƌ ⅜╪≢─ ⌐ ⇔≡

1967-2015 ─ 49 ⌐╦

√∫≡ⱨ◊꜡כ▪♇ⱪ

⇔⁸ ─⅜╪─

≤ ⇔

√⁹ 

Ƌ ╛ / ↔≤⌐

⇔⁸ ↔≤⌐ ╩

⁹ 

Ƌ 1967 ─ │⁸35-44 ⅜ 31.8%⁸45-54 ⅜

36.3%⁸55-64 ⅜ 29.8%⁸65 ⅜ 2.1%≢№∫

√⁹ 

Ƌ ≡─ ⁸ ≡─ ⁸

┘ ⌐ ⇔≡⁸SMR Standardized mortality 

ratio │⁸┌ↄ ≢ ⌐ ╩

⇔√⁹ ⌐ ⅜╪(SMR 1.26 (95%CI: 1.18-1.36))⁸ ⅜

╪(SMR1.25 (95%CI:1.21-1.29))⁸ ⅜╪(SMR1.16 

(95%CI:1.05-1.28))≢│ ≢№∫√⁹ 

Ƌ ⅜╪─ SMR │⁸ ♃▬ꜘ (SMR1.19 

(95%CI:1.08-1.31))╟╡⁸♃▬ꜘ (SMR1.38 

(95%CI:1.23-1.53))≢ ⅛∫√⁹ 

Ƌ ↔≤─ ≢│⁸ ↄ─⅜╪≢⁸SMR⅜

╡ ™≢ ╙ ↄ⌂╡⁸ →⌐⅔™≡ ╙ ↄ⌂

╢ ⅜ ╠╣√⁹ ⅜╪∞↑│⁸ ⌐

ה ⌐⅔™≡ SMR⅜ ╙ ⅛∫√

(SMR1.41 (95%CI:1.16-1.70))⁹ 

Ƌ 1949 ⌐ 1-♫ⱨ♅ꜟ▪Ⱶfi≤ 2-♫ⱨ♅ꜟ▪Ⱶfi

╩ ⇔≡™√ ≢ ™≡™√ ─ ≢─╖⁸

⅜╪─ SMR⅜ ⌐ ⇔(SMR1.32 (95%CI:1.13-

1.54))√⁹1949 ─ (SMR1.07 (95%CI:0.92-

1.25))⁸ │ ─ ⅜⌂™ ≢─

(SMR1.10 (95%CI:0.90-1.34))≢│ ⅜╪─ SMR

│ ╠╣⌂⅛∫√⁹ 

Ƌ  

Ƌ  

Ƌ 1-♫ⱨ

♅ꜟ▪Ⱶfi

┘ 2-♫ⱨ

♅ꜟ▪Ⱶfi 

Ƌ  

Ƌ ◗ⱶ Ⱪכ◔│

ꜟ ⌐

⇔≡┌ↄ ⁹

≢│⁸1-♫

ⱨ♅ꜟ▪Ⱶfi

┘ 2-♫ⱨ♅ꜟ

▪Ⱶfi│ 1949

⌐ ↕

╣√√╘⁸

╩

⇔≡™√ ⌐

1950 ╟╡

⌐ ⁸1950

⌐ ⁸

─

⅜⌂™

⌐ ─ 3≈⌐

⇔√⁹

כ♃◒☿─≢

│⁸♃▬ꜘ

⁸ ♃▬ꜘ

⌐ ↑√⁹╕

√ │⁸

╡ ™⁸

⁸ ⁸

→⌐ ⇔

√⁹ 

McElv

enny 

DM et 

al.  

2018 
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 ⌐╟╢ ┘ ─  

24.4.1  

 25.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  1-Naphthylamine 

ↄ┌ה  3 ⱥ♩⌐ ∆╢ ⅜╪ ⌐≈™≡ ≢⅝⌂™  

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH   

ↄ┌ה   

DFG   

ↄ┌ה   

 

24.4.2  

 25.4-2 ⌐╟╢▪ꜟⱨ□ ♫ⱨ♅ꜟ▪Ⱶfi ┘∕─ ─ 156 

 

  

                                                        
156 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ▪ꜟⱨ□ ♫ⱨ♅ꜟ▪

Ⱶfi ┘∕─ ₓ 

[134-32-7] 
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 25.4-3 1 ♫ⱨ♅ꜟ▪Ⱶfi─GHS GHS⸗♦ꜟ ┘EU─CLP 157 

 
GHS  CLP  

ₒ▪ꜟⱨ□ ♫ⱨ♅ꜟ▪Ⱶfiₓ ₒ1-naphthylamineₓ 

1 

 

 4 4 * 

 3  

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /    

3 ⌐ ∆╢ ⌂ /  2B  

4  Ĭ  

 Ĭ  

5    

6 ⅜╪    

7  Ĭ  

8 ┌ↄ  2   

9 ┌ↄ  Ĭ  

10 ⅎ╪
 

Ĭ  

GHS H18  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/4 

 CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

                                                        
157 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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25. ▪◒ꜞꜟ  

 ─  

▪◒ꜞꜟ │⁸ ─№╢ ─ ≢№╢⁹ │ ↕╣≡⅔╠∏⁸ ⇔≡ ╛

╩ ←↓≤⅜№╢⁹ ╛ ⁸ ⁸ ⌂≥─ ⁸ ─ ⁸ ─

≢ ⌐ ⇔⁸ │ ─ ╩ ∂╢⁹ ∆╢≤ ⇔⁸ ⌂●☻╩ ∂╢⁹

│⁸ ─ ≢№╡⁸ ┘▪Ⱶfi≤ ⇔ↄ ∆╢⁹♬♇◔ꜟ ┘ ╩ ╗ ↄ─

╩ ∆╢158⁹ 

 25.1-1 ▪◒ꜞꜟ ─ 158 

72.07 1.05 14 141 

CAS No79-10-7 ∆╢ 

 

ה   

│⁸⅔╗≈⁸ ⌐ ™╠╣╢ ⱳꜞ▪◒ꜞꜟ ─ ⌐

↕╣╢ ⁸ ⁸ ⁸ ⌐ ™╠╣╢▪◒ꜞꜟ ◄☻♥ꜟ─ ⌐ ↕╣╢⁹╕

√⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⱳꜞ▪◒ꜞꜟ ♫

♩ꜞ►ⱶ ⌂≥─ ≤⇔≡ ↕╣≡™╢159,160⁹ ─ ꜞ☻◒ 2012

161≢│⁸ ┘▪◒ꜞꜟ ╩ ╡ ∫≡™√ ─ ╩ ⇔≡™╢⁹╕√⁸OECD─

ꜞ☻◒ 2001161≢│⁸ ─ ┘ ⁸ ┘⌐ ─ ┘ ⌐ ⌐

┌ↄ ↕╣╢ ⅜№╢≤⇔≡™╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │

∆═⅝ ┘ ≤ ╘╠╣≡⅔╡⁸ ┘ ≢│ ≤ ╘╠╣≡™╢⁹╕√⁸

⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  25.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

 

                                                        
158 ILO (2013) International Chemical Safety Card ACRYLIC ACID 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0688&p_version=2) 
159  ◄Ⱡꜟ◑הכ  (2008) 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/pdf/CI_02_001/hazard/hyokasyo/No-108.pdf) 
160 ≢│⁸ⱳꜞ▪◒ꜞꜟ ♫♩ꜞ►ⱶ≤⇔≡ ꜞ☻♩ 1 ⌐ ╘╠╣≡™╢⁹ 

(https://www.ffcr.or.jp/webupload/d909191716ab80700dcfe5f36f703a136390b0ec.pdf)(20201 ) 
161  (2012) ─ ꜞ☻◒  (http://www.env.go.jp/chemi/report/h24-01/pdf/chpt1/1-2-2-01.pdf) 
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 25.3-1  

 

No ┘  ⌂  

┌ↄ   

┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 
 

1 Ƌ ─

 

Ƌ 72  

Ƌ ─√╘⁸3⅛ ↔≤⌐ 24 ╩ ™

≡⸗♬♃ꜞfi◓╩ ∫≡™√⁹ 

Ƌ ┌ↄ 24 ⌐⁸ ⌐ ∆╢ ≢ ╖╩ ℮

⅜ ⇔≡ ⁹ 

Ƌ │⁸◒꜡ⱬ♃♂כꜟ☺ⱪ꜡Ⱨ○fi ╩ ⇔ 2 ≢

⇔√⁹ 

Ƌ Ɽ♇♅♥☻♩╩ ∫√ ⁸▪◒ꜞꜟ ⌐ ╩ ⇔√⁹ 

Ƌ ─ ⁸▪◒ꜞꜟ │ ─ⱥ♪꜡◕ꜟ ┘ⱨ◊כⱶ

─ ─ ⌐ ≤⇔≡ ∆╢↓≤⅜ ⇔√⁹ 

Ƌ  

Ƌ 

─  

Ƌ ▪◒ꜞꜟ  

Ƌ  

Ƌ ╩

⇔≡┌ↄ  

Foti C et 

al. 2018 
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 ⌐╟╢ ┘ ─  

25.4.1  

 25.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Acrylic acid 

ↄ┌ה  3 ⱥ♩⌐ ∆╢ ⅜╪ ⌐≈™≡ ≢⅝⌂™  

EPA   

ↄ┌ה   

EU  ACRYLIC ACID 

ↄ┌ה  EU-OEL: 29mg/m3 10ppm (TWA) 59mg/m3 20ppm (STEL) 

NTP   

ↄ┌ה   

ACGIH  ACRYLIC ACID 

ↄ┌ה  TLV: 2ppm (TWA); (); A4(⌐⅔↑╢ ⅜╪ ⅜ ≢

⅝≡™⌂™ ). 

DFG  ACRYLIC ACID 

ↄ┌ה  MAK: 30mg/m3; 10ppm; Ⱨכ◒┌ↄ  I(1) :כꜞ◗♥◌

 ⱪ: Cכꜟ◓◒☻ꜞ─

 

25.4.2  

 25.4-2 ⌐╟╢▪◒ꜞꜟ ─ 162 

 

  

                                                        
162 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ▪◒ꜞꜟ ₓ 

[79-10-7] 
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 25.4-3 ▪◒ꜞꜟ ─GHS GHS⸗♦ꜟ ┘EU─CLP 163 

 
GHS  CLP  

ₒ▪◒ꜞꜟ ₓ ₒAcrylic acidₓ 

1 

 

 4 4 * 

 3 4 * 

●☻  

4 *  3 

∂╪⁸Ⱶ☻♩ 4 

2 /  1A 1A 

3 ⌐ ∆╢ ⌂ /  1  

4 
 Ĭ  

   

5  Ĭ  

6 ⅜╪  Ĭ  

7  Ĭ  

8 ┌ↄ  
1 ⁸  

2  
 

9 ┌ↄ  1   

10 
ⅎ╪

 
Ĭ  

GHS H26  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/8/21 

 CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

                                                        
163 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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26. ▪☺Ⱨfi  

 ─  

▪☺Ⱨfi │⁸ ─ ─ ≢№╢⁹ ╛ ≢ ≤ ∆╢≤⁸ ∂╪ ─

⅜№╢⁹ ≢│⁸ ⁸ ⁸ ⌂≥⌐╟╡⁸ ╩ ┘╢↓≤⅜№╢⁹╕

√⁸ ∆╢≤ ∆╢⁹ ⇔√ ⁸ ●☻ ⁸ ╩ ↕∑⁸ ⌐

│ ╙⇔ↄ│ ⌂ⱥꜙכⱶ╛●☻╩ ∆╢164,165⁹ 

 26.1-1 ▪☺Ⱨfi ─ 164 

146.14 1.36g/cmį 152ϴ 338ϴ 

CAS No124-04-9 14g/L 

 

ה   

│⁸♫▬꜡fi ⁸ ⁸ ⌂≥⌐ ↕╣≡™╢⁹ 

─ ─ ꜞ☻◒ 2016166⌐╟╢≤⁸ ─ ─ⱳꜞ◄☻♥ꜟ

─ ⅜┌ↄ ↕╣√ ⅜ ↕╣≡™╢⁹ Ɫ◙כ♪ ♩כ◦ 1999167

⌐⅔™≡│⁸ ─ ─ ╛⁸ ≢ ╩ ≤∆╢☻Ⱨꜝⱴ▬◦fi╩ ∫≡

™√ ─┌ↄ ⅜ ↕╣≡™╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │

∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠

╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  26.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

 

                                                        
164 ILO (1998) International Chemical Safety Card ADIPIC ACID 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0369&p_version=2)  
165 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_124-

04-9.html) (201910 ) 
166  (2016) ─ ꜞ☻◒  (http://www.env.go.jp/chemi/report/h28-01/pdf/chpt1/1-2-2-01.pdf) 
167  (1999) (Ɫ◙כ♪) ♩כ◦
(https://www.nite.go.jp/chem/chrip/chrip_search/dt/pdf/CI_02_011/98-12.pdf)  
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 26.3-1  

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─  Ƌ ▪☺Ⱨfi ⱳꜞ◄☻♥ꜟ│▪☺Ⱨfi ≤ ╩

⅜ꜟכ◖ꜞ◓≈ ⇔≡ ⇔√ ≢№

╡⁸ ─ ≢ꜟכ◖ꜟ▪╩ ◄☻♥ꜟ ⇔

≡ ↕╣╢⁹ 

Ƌ 1  

Ƌ 55  

Ƌ 2⅛ ⅛╠ ⌐ ⅜№╡⁸1

⅛╠ ⌐╙ ⁸ ⌐ ⁹ 

Ƌ Ɽ♇♅♥☻♩─ ⁸ ⱦ♬ꜟ ⌐ ≤⇔

≡ ╕╣╢▪☺Ⱨfi ⱳꜞ◄☻♥ꜟ⌐ ╩

⇔√⁹ 

 

Ƌ 2  

Ƌ 54  

Ƌ ⌐ ⇔≡ 20 ⁸ ⌐ ⅜ ⁹

1⅛ ╟╡ ⅜ ⇔⁸10 ╟╡ ⌐╙

⇔≡⅝√√╘ ⁹ 

Ƌ Ɽ♇♅♥☻♩─ ⁸ ⱦ♬ꜟ ⌐ ≤⇔

≡ ╕╣╢▪☺Ⱨfi ⱳꜞ◄☻♥ꜟ⌐ ╩

⇔√⁹ 

Ƌ  

Ƌ  

Ƌ 1 ⁸

2 20  

Ƌ ⱦ♬ꜟ

⌐ ╕╣╢▪☺

Ⱨfi ⱳꜞ◄☻♥

ꜟ 

Ƌ ─

ⱳꜞ ⱦ♬ꜟ

⌐ ╕╣╢

⁸35-60%  

Ƌ ≤⇔≡▪☺Ⱨ

fi ⱳꜞ◄☻♥ꜟ

╩ ∆╢ ⱦ

♬ꜟ ╩ ⇔

≡⅔╡┌ↄ ⁹ 

Ƌ 1│ ⌐

⇔≡⅔╡⁸♩ⱴ♩

─√╘Ɫ►☻

─ ≢ ╩⇔≡

™╢⁹ 2│

⌐

⇔≡⅔╡⁸20

⌐╦√∫≡♫☻

─ ─√╘⌐◗

ⱶ╛ ⱦ♬ꜟ

─ ╩ ⁹ 

╠ 2008 
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 ⌐╟╢ ┘ ─  

26.4.1  

 26.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  ADIPIC ACID 

ↄ┌ה  TLV: 5mg/m3, as TWA  

DFG   

ↄ┌ה   

 

26.4.2  

 26.4-2 ⌐╟╢▪☺Ⱨfi ─ 168 

 

  

                                                        
168 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ▪☺Ⱨfi ₓ 

[124-04-9] 
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 26.4-3 ▪☺Ⱨfi ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ▪☺Ⱨfi ₓ ₒAdipic acidₓ 

1 

 

   

   

●☻   

 

 

  

∂╪⁸Ⱶ☻♩  

2 /    

3 ⌐ ∆╢ ⌂ /  2A 2 

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  3   

9 ┌ↄ  ×  

10 
ⅎ╪

 
×  

GHS H26  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated: 2019/8/8 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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27. ▬♁Ⱪ♅ꜟ 

 ─  

▬♁Ⱪ♅ꜟ│⁸ ─ ≢№╢⁹ │ ╟╡ ↄ⁸ ⌐ ∫≡ ⇔≡

─ ⅜№╢⁹ ∆╢≤ ⇔⁸ ⌂≥─ ⌂●☻╩ ∂╢169⁹ 

 27.1-1 ▬♁Ⱪ♅ꜟ─ 169  

103.1 0.87 - 67 

CAS No542-56-3 ⌐ ↑⌐ↄ™ 

 

ה   

│⁸ ⌐ ⌐ ↕╣≡™╢170⁹╕√⁸ ⌐╟╡⁸ ≤⇔≡ ╘

╠╣≡™╢171⁹ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤⇔≡⁸

┘ ≢│ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑

╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1

⁸ ─ 1 ╩ꜞ☻♩▪♇ⱪ⇔√⁹ │™∏╣╙ │ ⌂ ⌐╟╢

≢№╢⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  27.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

 

                                                        
169 ILO (2006) International Chemical Safety Card ISOBUTYL NITRITE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1651&p_version=2)  
170 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_542-

56-3.html) (201910 ) 
171 ⌐ ╘╠╣≡™╢⁹  https://www.mhlw.go.jp/bunya/iyakuhin/yakubuturanyou/scheduled-

drug/list.html(201910 ) 
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 27.3-1  

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ה ─

 

Ƌ ─  

Ƌ ─  

Ƌ 45  

Ƌ 30 ⁸ ⁸ ⁸ ⁸

⅜№╡⁸ ⌐ ⁹ 

Ƌ ─◓ꜝ☻◗כ◖כⱴ☻◔⁸│ꜟכE1 V2 

M4⁹ 26/ ⁹ ⌂ ♅▪ⱡכ

♀⁹ⱷ♩Ⱬ⸗◓꜡ⱦfi 54.7%⁹10L─

⌐╙ ╦╠∏⁸♅▪ⱡכ♀⅜ ⇔⌂

™↓≤⅛╠ ▬♁Ⱪ♅ꜟ ⌐╟╢ⱷ♩

Ⱬ⸗◓꜡ⱦfi ≤ ⁹ 

Ƌ ⱷ♅꜠fiⱩꜟ1.0כmg/kg─ ╩ ™⁸1

ⱷ♩Ⱬ⸗◓꜡ⱦfi│ 3.8%⌐ ⁹

4 ⁸ ⁹ 

Ƌ  

Ƌ  

Ƌ ▬

♁Ⱪ♅ꜟ╩

≤∆╢

 

Ƌ  

Ƌ ≢ ⇔

√

RUSH 9mL

╩ ∫≡ ⇔

≡┌ↄ ⁹ 

Ito T et al. 2007 

2 Ƌ ה ─

 

Ƌ ─  

Ƌ 35  

Ƌ ┌ↄ ⌐ ⇔ ⁹ 

Ƌ ⅜ ⁸ ╩ ™⁸♫꜡◐♁fi

≤ⱨꜟⱴ♀♬ꜟ╩ ⁹ 

Ƌ ⁸ ⁸ ♅▪ⱡ⁹╡№♀כ

≢│⁸ ♥♩ꜝⱥ♪꜡◌fi♫ⱦⱡכ

ꜟ⅜ ⁹ⱷ♩Ⱬ⸗◓꜡ⱦfi ⅜ 75.2%⁹ 

Ƌ ≤⇔≡♩ꜟ▬☺fiⱩꜟכ╩ ⁹ 

Ƌ 30 ⁸ⱷ♩Ⱬ⸗◓꜡ⱦfi │

34.3%⌐ ⇔ ╩ ⁹

ⱷ♩Ⱬ⸗◓꜡ⱦfi│↕╠⌐ 2.2%⌐╕≢ ⅜

∫√⁹2 ⁸ ╩ ⇔√⁹

⁹ ─ ⌐ ╢⁹ 

Ƌ ⁸ ╙ ⁹ │

╙⌂ↄ⁸3 ⌐ ⇔√⁹ 

Ƌ  

Ƌ  

Ƌ ▬

♁Ⱪ♅ꜟ 

Ƌ  

Ƌ ≢№

ꜟכ◖ꜟ▪⁸╡

≤ ▬

♁Ⱪ♅ꜟ ╩

╖ ╦∑≡

™┌ↄ ⁹ 

Lindenmann J 

et al. 2006 
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 ⌐╟╢ ┘ ─  

27.4.1  

 27.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Isobutyl nitrite 

ↄ┌ה  2Bⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆ ⅜№╢  

EPA   

ↄ┌ה   

EU  isobutyl nitrite 

ↄ┌ה  1Bⱥ♩⌐ ⇔≡⅔∕╠ↄ ⅜╪ ⅜№╢  

NTP   

ↄ┌ה   

ACGIH  ISOBUTYL NITRITE 

ↄ┌ה  TLV: 1ppm (STEL); A3(≢│ ⅜╪ ⅜ ↕╣≡

™╢⅜⁸ ≤─ │ ⌂ ) BEI (┌ↄ

) №╡ 

DFG   

ↄ┌ה   

 

27.4.2  

 27.4-2 ⌐╟╢ ▬♁Ⱪ♅ꜟ─ 172 

 

  

                                                        
172 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ ▬♁Ⱪ♅ꜟₓ 

[542-56-3] 
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 27.4-3 ▬♁Ⱪ♅ꜟ─GHS GHS⸗♦ꜟ ┘EU─CLP 173 

 

GHS  CLP  

ₒ ▬♁Ⱪ♅ꜟ ▬♁Ⱪ♅ꜟ

♬♩ꜞ♇♩ ₓ 
ₒIsobutyl nitriteₓ 

1 

 

 4 4 * 

 ×  

●☻  

4 *  3 

∂╪⁸Ⱶ☻♩ × 

2 /  ×  

3 ⌐ ∆╢ ⌂ /  ×  

4 
 ×  

 ×  

5  2 2 

6 ⅜╪  2 1B 

7  ×  

8 ┌ↄ  
1 ⁸ ⁸

⁸  
 

9 ┌ↄ  
1  

2 ⁸  
 

10 
ⅎ╪

 
×  

GHS H27  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

 CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

 

 

 

                                                        
173 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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28. ▪☻ⱨ□ꜟ♩ 

 ─  

▪☻ⱨ□ꜟ♩│⁸ ≢☿ⱷfi♩ ─ ⌂™⇔ №╢™│ ─ ≢№╢⁹▪☻

ⱨ□ꜟ♩─ ⌂ │⁸ ≤⌂╢ ─ ≤ ⌐ ↕╣╢⁹ │ ⌐

⁸ ▪ꜟ◌fi⁸ ⁸ ⁸ ┘ ⁸♬♇◔ꜟ⁸Ᵽ♫☺►

ⱶ⌂≥─ ⅛╠⌂╢⁹ ⌐│⁸ ↔≤⌐⁸№╢™│ ∂ ≢╙ ⅜ ⌂╣┌ ⇔™ ™⅜

№╢√╘⁸↓╣╠─ ─ ╙ ™⌐ ⌂╢ ⅜№╢⁹▪☻ⱨ□ꜟ♩─ │

⌐╟╡ ⌐ ∆╢⅜⁸ │ ⅜ ∂⌂↑╣┌ ╦╠⌂™⁹ ⌐ ─▪☻

ⱨ□ꜟ♩│2≈≤⌂ↄ⁸ ⌐╟╡▪☻ⱨ□ꜟ♩─ ⌂ №╢™│ ─ │≢

⅝⌂™⅜⁸ ⌐╟╡╒≤╪≥─▪☻ⱨ□ꜟ♩⅜7988 Ɽכ☿fi♩(wt%)─ ⁸7 13wt%

─ ⁸8wt% ─ ⁸2 8wt%─ ⁸ ┘3wt% ─ ╩ ╗↓≤⅜ ⅛∫≡™╢174⁹ 

 28.1-1 ▪☻ⱨ□ꜟ♩─ 174 

- 1.0-1.18 54-173ϴ  >300ϴ 

CAS No8052-42-4  

 

ה   

│⁸ ⁸◗ⱶ ╖ ⁸ ▬fi◐⁸ ⁸ ⁸ ⁸ ⁸

⌂≥⌐ ↕╣≡™╢175⁹ 

WHO─ 2004176⌐╟╢≤⁸ ┼─ ┌ↄ ⌐ ⇔≡⁸ ⁸▪☻ⱨ□ꜟ♩

⁸ ⌂≥─ ⁸ ┘▪☻ⱨ□ꜟ♩ ⌐⅛⅛╦∫√ ─ ⅜

↕╣≡™╢⁹ 

│⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤↕╣≡™

╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 2 ╩ꜞ

☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  28.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

 

                                                        
174 ILO (2004) International Chemical Safety Card ASPHALT 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0612&p_version=2) 
175 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_8052-42-4.html) (201910 ) 
176 WHO (2004) Concise International Chemical Assessment Document 59 ASPHALT (BITUMEN) 

(https://www.who.int/ipcs/publications/cicad/cicad59_rev_1.pdf) 
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 28.3-1  

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1  Ƌ ≤ ─

╩ ═╢√╘⌐⁸

ꜝⱱכꜟ Ɽ◐☻♃

fi ─ N5

─ ≢ ↄ 17-54

─ 300

75 ⁸▪☻ⱨ□

ꜟ♩ 75 ⁸

75 ⁸ ≤⇔≡

○ⱨ▫☻ 75 ╩

⌐⁸▪fi◔כ♩

┘

PEFR Peak Expiratary 

Flow Rate ─ ╩

∫√⁹ 

Ƌ ▪fi◔כ♩ ╟╡⁸ ≢─▪☻ⱨ□ꜟ♩

⌐⅔™≡ ⁸ ⁸ ┘ ─ ⅎ⅜╟ↄ

╠╣√⁹ 

Ƌ ▪☻ⱨ□ꜟ♩ ⌐⅔™≡│ 48%─ ⅜ ☻♩

꜠☻⁸73%⅜ ┌ↄ ┼─ ╩ ⅎ≡™╢

↓≤⅜ ╠⅛⌐⌂∫√⁹ 

Ƌ ┼─ ⅜ ↕╣╢ ┼─┌ↄ ╩

⇔≡⁸▪☻ⱨ□ꜟ♩ 178L/min ─

PEFR│⁸ 366L/min ⌐ ═≡ ⌐

⅛∫√ P<0.05 ⁹ 

Ƌ ⇔√▪☻ⱨ□ꜟ♩╩ ∆╢ ─▪☻ⱨ□ꜟ♩ⱥ

ⱶ┼─┌ↄכꜙ ⅜⁸PEFR ⌐ ∆╢≤ ⅎ

╠╣√⁹ 

Ƌ ╕√⁸ ╛ ⌐ ═≡ │ ™

⅜⁸▪☻ⱨ□ꜟ♩ ─ 7%⅜ ╩ ⅎ

√⁹ 

Ƌ 

⁸  

Ƌ  

Ƌ ▪☻

ⱨ□ꜟ♩ 

Ƌ  

Ƌ ─

⌐ ⇔≡┌

ↄ ⁹

│ ⌐⁸

╛

⌂≥

─ ≢№

╡⁸ ≢

╩ ⅝⁸ ™≡

ⱬכ☻╩

⁸▪☻ⱨ□

ꜟ♩ 150-

190ϴ─ ─▪

☻ⱨ□ꜟ♩

┘∕─

≢─ ⁸

⁸ ⁸ ┘

⌐Ⱪꜟ

╛כ◙כ♪

╩ ⁹ 

Ƌ ─ │╒

≤╪≥⌂ↄ⁸

│ ▪☻

ⱨ□ꜟ♩ⱥꜙכ

ⱶ⌐┌ↄ ⇔≡

™√⁹ 

Abrar 

Amina et 

al. 2017 
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No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

2 

 

Ƌ ⅜╪≤ ┌ↄ

─ ╩ ═╢√╘

⌐⁸2007-2009 ⌐▬ꜝ

fi─ ≢ ⅜╪≤

↕╣√ 160

┘ 160 ─

≤ ┌ↄ ╩

⇔√⁹ 

Ƌ ⌐│⁸꜡☺☻♥▫

♇◒ ┘Ⱨ▪

♁fi─ ╩ ™

√⁹ 

Ƌ ≤ ─ │ 63.7 ┘ 64 ≢№

╡⁸ ⌂ │╖╠╣⌂⅛∫√⁹╕√ ╙ ⌂

⅜╖╠╣⌂⅛∫√⁹ 

Ƌ │ ⅜ ╟╡╙ ⅛∫√⅜⁸

⌐ ⌂ │╖╠╣⌂⅛∫√⁹20Ɽ♇◒/ ─

⌐ ╢≤⁸ │ ╟╡╙ ⅛∫√

(P=0.001)⁹ 

Ƌ ─ │⁸ ⌐ ⌂ ⅜№╡⁸

≢│ ⌂⅛∫√(P =0.039)⁹ 

Ƌ ⌐ ꜞ☻◒╩ ∆╢√╘⌐⁸ ⅜

⇔≡™√ 80 ─ ╩ 14 ⌐ⱪכꜟ◓─

⇔⁸∕╣∙╣─ ⌐≈™≡ ≤ ≢

⅜╪─ (OR)╩ ⇔√⁹ 

Ƌ ⇔√ ⱪכꜟ◓ ─≤⅔╡⁹1 ⁸2

◒▬◙⸗ה ה ⁸3 fi♬♦כ●ה

◓⁸4 ⁸5○ⱨ▫☻ ⁸6 ⁸7

⁸8 ה ה ה ⁸9 ◦ה

הכⱣ◌♩כ ◌Ᵽfiה ⁸10♩ꜝ♇◒♪ꜝ

▬Ᵽ⁸11כbarberryה ה ה ה ה

⁸12 ⁸13 ה ה ⁸14

ה ה⅝┤ ◒♇♅☻ꜝⱪה ⁹ 

Ƌ 14◓ꜟכⱪ─℮∟⁸2⁸9⁸10⁸13⁸14│ ╟╡

╙ ≢○♇☼ ⅜ ⅛∫√⁹ 2 1.14

95%CI:0.27-4.07 ⁸9 1.21 95%CI:0.34-4.57 ⁸

10 3.62 95%CI:1.04-12.89 ⁸13 2.23

95%CI:0.70-7.15 ⁸14 2.71 95%CI:1.03-

759 ⁹∕─√╘⁸↓─ ☻ꜞ▬ⱪ╩₈Ɫכꜟ◓5

─⧵ⱪ₉≤⇔⁸כꜟ◓◒ כꜟ◓◒☻ꜞכ꜡₈╩

ⱪ₉≤ ↑⇔ ⇔√≤↓╤⁸Ɫ▬ꜞ☻◒◓ꜟכ

ⱪ≢│⁸⅜╪ ─ꜞ☻◒⅜ ⌐ ⅛∫√

(OR2.43 (95%CI:1.37-4.33))⁹╕√ ⌐ ╩

∫√≤↕╣╢ ─ ⌂ ⅜⌂⅛∫√⁹ 

Ƌ 

⁸  

Ƌ  

Ƌ ▪☻

ⱨ□ꜟ♩ 

Ƌ  

Ƌ ▪☻ⱨ□ꜟ♩┌ↄ

│⁸┌ↄ ─

⅜ ™

─

≢─ ≢

↓╢≤ ⅎ╠╣

╢⁹ 

Aminian 

O et al 

2014 
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 ⌐╟╢ ┘ ─  

28.4.1  

 29.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Bitumens, occupational exposure to straight-run bitumens and their 

emissions during road paving 

ↄ┌ה  2Bⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆ ⅜№╢  

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  ASPHALT 

ↄ┌ה  TLV: 0.5mg/m3, as TWA A4(⌐⅔↑╢ ⅜╪ ⅜ ≢⅝≡™⌂™

) BEI (┌ↄ ) №╡ 

DFG  ASPHALT 

ↄ┌ה  MAK: 1.5mg/m3; Ⱨכ◒┌ↄ ; II(2) :כꜞ◗♥◌  (H)  

⅜╪  ⱪ: Dכꜟ◓◒☻ꜞ─ ;3B :כꜞ◗♥◌

 

28.4.2  

 29.4-2 ⌐╟╢▪☻ⱨ□ꜟ♩─ 177 

  

                                                        
177 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒⱦ♅ꜙכⱷfi ⱦ♠ⱷfi

ₓ 

[8052-42-4] 

   2B    ô91 
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 29.4-3 ▪☻ⱨ□ꜟ♩─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ▪☻ⱨ□ꜟ♩ (☻♩꜠כ♩▪☻ⱨ
□ꜟ♩)x  

2019 ↕╣
≡™⌂™ 

1 

 

 ×  

 ×  

●☻  

   

∂╪⁸Ⱶ☻♩ × 

2 /  ×  

3 ⌐ ∆╢ ⌂ /  2  

4  ×  

 ×  

5  2  

6 ⅜╪  2  

7  ×  

8 / ┌ↄ  3   

9 ┌ↄ
 

1   

10 ⅎ╪
 

×  

GHS H27  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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29. ♫♩ꜞ►ⱶ 

 ─  

♫♩ꜞ►ⱶ│⁸ ⌂ ─№╢ ─ ≢№╢⁹ ╛ ≤─ ⌐╟

╡⁸ ⇔⁸ ╩ ∂╢⁹ ┘ ≤ ⇔⁸ ─ ╩ ∂╢⁹ │ ≢

№╡⁸ ╩ ∆╢178⁹  

 

 29.1-1 ♫♩ꜞ►ⱶ─ 178 

104.06 1.34 < -5ϴ 104ϴ 

CAS No7631-90-5 - 

 

ה   

│⁸ ⁸ ה ⁸ ⁸ ⁸ ⁸ 179⌂≥⌐ ↕

╣≡™╢180,181⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘

≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ⇔≡ │ Ⱳכꜟ≤─

╩ ⇔√╙─≤↕╣╢ ─ 2 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  

29.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
178 ILO (2018) International Chemical Safety Card  SODIUM BISULFITE 38-40 % AQUEOUS SOLUTION 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1134&p_version=2) 
179 Kyoto Encyclopedia of Genes and Genomeshttps://www.kegg.jp/dbget-bin/www_bget?dr_ja:D0205920202  
180 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_7631-90-5.html) (201910 ) 
181 ≢│⁸ ꜞ☻♩ 1 ⌐ ╘╠╣≡™╢⁹ 

(https://www.ffcr.or.jp/webupload/d909191716ab80700dcfe5f36f703a136390b0ec.pdf)(20201 ) 

 



 

182 

  29.3-1  

 

 

                                                        
182 ⌐ ─≤⅔╡ 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─  

Ƌ ─  

Ƌ 66 ⁹ ⌐ ─▪♫ⱨ▫ꜝ◐◦כ

╩ 3 ⁹ 

Ƌ ┌ↄ ⁸ ⁸ ⅜ ⇔

⁹ ⁸ ╩ ™⁸ⱥ♪꜡◖ꜟ

♅♂fi◖Ɫ◒ ◄☻♥ꜟ♫♩ꜞ►ⱶ≤ d-◒꜡ꜟ

ⱨ▼♬ꜝⱵfiⱴ꜠▬fi ╩ ⇔⁸ │

⇔√⁹ 

Ƌ ꞉▬fi╩ ╪∞ ⌐ ╩ ⅎ√↓≤╛⁸

─▪♫ⱨ▫ꜝ◐◦כ ⌐╙꞉▬fi╩

╪≢™√↓≤⅛╠⁸ ≤⇔≡ ↕╣

≡™√ ⅜ ≤ ⅎ╠╣√⁹ 

Ƌ ♥☻♩182─ ⁸ ≤ ┌╣╢

≢№╢ ♫♩ꜞ►ⱶ⁸ ♫♩

ꜞ►ⱶ⁸Ⱨ꜡ ♫♩ꜞ►ⱶ ≡⌐ ⁹ 

Ƌ  

Ƌ  

Ƌ ꞉▬fi⌐

≤⇔

≡ ↕╣╢

 

Ƌ  

Ƌ ꞉▬fi╩ ╖⁸

≢№╢

⌐┌ↄ ⁹ 

╠ 

2018 

2 Ƌ ─  Ƌ 24 ⁸ 161cm⁸ 64kg⁹ ╩

⇔≡™√⅜⁸ ⌐ ╛ⱷ♅ꜟ◄ⱨ▼

♪ꜞfi┼─▪꜠ꜟ◑כ №╡⁹∕─√╘

⌐⁸ כ◑ꜟ꜠▪─┼ ─ ╩ ⇔

√⁹ 

Ƌ 19 ╟╡⁸ ⅜ ⁹ ⅜ ↄ

╕╣╢ Ⱳכꜟ┼─ ╛ ╩ ═╢

≤ ⅜≢⅝╛∆™ ⅜№∫√⁹ 

Ƌ ♥☻♩─ ⁸ ╩ ↄ ╗

⁸ ┘ ♫♩ꜞ►ⱶ⌐ ≢№∫√

↓≤⅛╠ ≤ ⁹ 

Ƌ ⁸  

Ƌ  

Ƌ ⌐

≤⇔

≡ ↕╣╢

♫♩ꜞ

►ⱶ 

Ƌ  

Ƌ ⅜™≈ ↓∫√

─⅛│ ⁹

⅜ ↄ ╕╣╢

Ⱳכꜟ┼─ ╛

╩ ═╢↓

≤≢┌ↄ ⅜№∫

√⁹ 

╠ 

2012 
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 ⌐╟╢ ┘ ─  

29.4.1  

 35.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Bisulfites 

ↄ┌ה  3 ⱥ♩⌐ ∆╢ ⅜╪ ⌐≈™≡ ≢⅝⌂™  

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  SODIUM BISULFITE 38-40 % AQUEOUS SOLUTION 

ↄ┌ה  TLV: 5mg/m3, as TWA A4(⌐⅔↑╢ ⅜╪ ⅜ ≢⅝≡™⌂

™ ) 

DFG   

ↄ┌ה   

 

29.4.2  

 35.4-2 ⌐╟╢ ♫♩ꜞ►ⱶ─ 183 

 

  

                                                        
183 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ ♫♩ꜞ►ⱶₓ 

[7631-90-5] 
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 35.4-3 ♫♩ꜞ►ⱶ─GHS GHS⸗♦ꜟ ┘EU─CLP 184 

 

GHS  CLP  

ₒ ♫♩ꜞ►ⱶ 34%

ₓ 

ₒSodium 

hydrogensulfiteₓ 

1 

 

 × 4 * 

 ×  

●☻  

  × 

∂╪⁸Ⱶ☻♩ × 

2 /  ×  

3 ⌐ ∆╢ ⌂ /  2B  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  3   

9 ┌ↄ  ×  

10 
ⅎ╪

 
×  

GHS H25  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

 

                                                        
184 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 



 

185 

 ꜟכ◖ꜟ▪ꜟꜞ▪ .30

 ─  

⁸│ꜟכ◖ꜟ▪ꜟꜞ▪ ─№╢ ─ ⁸ꜟ♥כ◄ⱱꜟⱶ⁸꜡꜡◒⁸ꜟכ◖ꜟ▪⁹╢№≢

≥ꜟ♥כ◄ ∆╢⁹ ⁸ ⁸◒꜡ꜟ☻ꜟⱱfi ≤ ⇔⁸ ┘ ─ ╩╙√

╠∆185⁹ 

─ꜟכ◖ꜟ▪ꜟꜞ▪ 30.1-1  186 

58.1  0.9  -129ϴ 97ϴ 

CAS No107-18-6  

 

ה   

♩כ꜠♃Ⱨ◒꜡꜡ⱥ♪ꜞfi⁸☺▪ꜞꜟⱨ◄╛ꜟ♥כ◄ꜟ☺◦ꜞ◓ꜟꜞ▪⁸│ ⌂≥─

─╒⅛⁸ ─ ⁸ ⁸ ⌂≥⌐ ↕╣≡™╢ 185⁹ ─ ─ ꜞ☻

◒ 2004187⌐╟╢≤⁸ ╩ ⌐↓╓⇔≡ ╩⌠╠⇔√ ─┌ↄ ⅜ ↕╣

≡™╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ─╒

⅛⁸ ™ ⅜ ╘╠╣√ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi

♩⅜ ↑╠╣≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ⇔≡, ─ 1 ╩ꜞ☻♩▪

♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  30.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
185  (2018) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/107-18-6.html) 
186 ILO (2000) International Chemical Safety Card ALLYL ALCOHOL 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0095&p_version=2) 
187  (2004) ─ ꜞ☻◒  (http://www.env.go.jp/chemi/report/h16-01/pdf/chap01/02_2_3.pdf) 



 

186 

 30.3-1  

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─  Ƌ 55 98kg⁸ 180cm  

Ƌ 9:30⌐ ≢ ⌐ ╣≡™╢─╩ ↕╣

╢⁹◓ꜝ☻⅜ ⅜∫≡⅔╡⁸ ⌐│ ⅜

№∫√⁹ 

Ƌ 10:15⁸ ⅜ ⇔ ─ ╩ ⁹ ⌐

⇔√ │╕∞ ⅝≡™╢≤ ≡

╩ ∆⅜ ∑∏⁸11:10⌐ ⁹ 

Ƌ ⌐≡⁸ ─⧵≥ꜟכ◖ꜟ▪ꜟꜞ▪⌐

≢№╢▪◒꜡꜠▬fi⅜ ╕╣≡™√⁹▪

─ꜟכ◖ꜟ▪ꜟꜞ │ ⌐ 3.6g⁸

⌐ 15mg⁸ ⌐ 0.5mg≢№∫√⁹╕√ ─

▪◒꜡꜠▬fi─ │ 7.2mg/L≢№∫√⁹ 

Ƌ ─ │⁸▪◒꜡꜠▬fi

⅜ ≤ ⅎ╠╣√⁹ 

Ƌ  

Ƌ 100

↕╣≡⅛╠

╕≢  

Ƌ ▪ꜞꜟ▪ꜟ◖כꜟ

Shell-Unkrauttod A⁸

BASF⁸

Ludwigshafen⁸♪▬♠

250mL 212.5g─▪ꜞꜟ

⌐ꜟכ◖ꜟ▪  

Ƌ 85% 

Ƌ ▪ꜞꜟ▪ꜟ◖כꜟ

╩ ╪

≢┌ↄ  

Toen

nes 

SW et 

al 

2002 
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 ⌐╟╢ ┘ ─  

30.4.1  

 30.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  ALLYL ALCOHOL 

ↄ┌ה  EU-OEL: 4,8mg/m3 2ppm (TWA); 12,1mg/m3  5ppm (STEL); 

( ) 

NTP   

ↄ┌ה   

ACGIH  ALLYL ALCOHOL 

ↄ┌ה  TLV: 0.5ppm (TWA); (); A4(⌐⅔↑╢ ⅜╪ ⅜

≢⅝≡™⌂™ ). 

DFG  ALLYL ALCOHOL 

ↄ┌ה  MAK:  (H); ⅜╪  3B :כꜞ◗♥◌

 

30.4.2  

─ꜟכ◖ꜟ▪ꜟꜞ▪╢╟⌐ 30.4-2   

 

  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ▪ꜞꜟ▪ꜟ◖כꜟₓ 

[107-18-6] 
1 2.4      ô78 



 

188 

GHS─ꜟכ◖ꜟ▪ꜟꜞ▪ 30.4-3  GHS⸗♦ꜟ ┘EU─CLP 188 

 
GHS  CLP  

ₒ▪ꜞꜟ▪ꜟ◖כꜟₓ Allyl alcohol 

1 

 

 3 3 * 

 1 3 * 

●☻  

3 *  2 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  2 2 

3 ⌐ ∆╢ ⌂ /  2A 2 

4 
 Ĭ  

 Ĭ  

5  Ĭ  

6 ⅜╪  Ĭ  

7  Ĭ  

8 ┌ↄ  
1 ⁸ ⁸  

3  
3 

9 ┌ↄ  1   

10 
ⅎ╪

 
Ĭ  

GHS H29  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/8/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

                                                        
188 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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31. ▪ꜟⱵ♬►ⱶ ┘∕─  

 ─  

⌐⅔™≡⁸▪ꜟⱵ♬►ⱶ ┘∕─ ⌐ ↕╣≡™╢ 189│ ─≤

⅔╡≢№╢⁹ 

 Ⱶ♬►ⱶꜟ▪ ה

 Ⱶ♬►ⱶꜟ▪ ה

Ⱶ♬►ⱶꜟ▪ ה  

Ⱶfiꜟ▪ ה ♫♩ꜞ►ⱶ 

ꜟꜞ◒▪ ה ▪ꜟⱵ♬►ⱶ 

Ⱶ♬►ⱶꜟ▪ ה  

 

↓╣╠─℮∟⁸ ─ ⌐ ∆╢ ⅜№╢ 2 ╩ ⌐ ⇔√⁹ 

 Ⱶ♬►ⱶꜟ▪ ה

 Ⱶ♬►ⱶꜟ▪ ה

 

▪ꜟⱵ♬►ⱶ│⁸ ─ ≢№╢⁹ ╛ ≢ ≤ ∆╢≤⁸ ∂╪ ─

⅜№╢⁹ ≥ꜟכ◖ꜟ▪┘ ∆╢⁹ ⁸ ⁸ ┘ ≤ ⇔ↄ

∆╢⁹ ╛ ─ ╩ ∂╢190⁹ 

▪ꜟⱵ♬►ⱶ │⁸ ─ ≢№╢⁹ ┘ ∫√ ≤ ⇔ↄ ⇔⁸

╩ ∂╢191⁹ 

 

 31.1-1  ▪ꜟⱵ♬►ⱶ─ 190 

27.0 2.7g/cmį 660ϴ 2,327ϴ 

CAS No7429-90-5 ⁸ ∆╢ 

 

 31.1-2 ▪ꜟⱵ♬►ⱶ─ 191 

133.3 2.44g/cmį - - 

CAS No7446-70-0 ∆╢ 

 

 

                                                        
189  9─37 ╩ ⇔⁸ │ ∆═⅝ ┘ ⌐ ↕╣≡™╢⁹NITE

◦☻♥ⱶ 
(https://www.nite.go.jp/chem/chrip/chrip_search/cmpInfLst?_e_trans=&slIdxNm=666&slScNm=RJ_04_021&slScCtNm=0&slScRg

Nm=-&ltCatFl=&slMdDplt=0&ltPgCt=100&stMd=) (20202 ) 
190 ILO (2000) International Chemical Safety Card ALUMINIUM POWDER 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0988&p_version=2) 
191 ILO (2005) International Chemical Safety Card ALUMINIUM CHLORIDE (ANHYDROUS) 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1125&p_version=2) 



 

190 

ה   

▪ꜟⱵ♬►ⱶ│⁸ ⁸ ⁸♄▬◌☻♩ ⌂≥≤⇔≡ ↕╣≡™╢ 190⁹WHO─ꜞ

☻◒ 1997192⌐╟╢≤⁸ ─ ╛ ⁸ ╩ ℮ ─┌ↄ ⅜

↕╣≡™╢⁹╕√⁸ATSDR─ꜞ☻◒ 2008193≢│⁸ ┌ↄ │⁸ ─ ∞↑≢

⌂ↄ⁸▪ꜟⱵ♬►ⱶ ⁸ ⁸ ⌂≥ ╩ ∆╢ ⁸ ┘▪ꜟⱵ♬►ⱶ

≢╙ ∂╢≤⇔≡™╢⁹ ≢│⁸NIOSH⌐╟╡⁸▪ꜟⱵ♬►ⱶ ┘▪ꜟⱵ♬►ⱶ ⌐

⌐┌ↄ ∆╢ ─ ™ ≢№╢ ╛ ⁸ ╖⌂≥⌐ ∆╢ ╛⁸

─ ⁸ ╛ ꞉▬ꜘכ ╩ ╡ ℮ ⁸ ⁸ ┘ ─

⁸ ─ ╡ ™ ⌂≥╩ ≤⇔√┌ↄ ⌐ ∆╢ ⅜ ↕╣√≤ ⇔≡™╢⁹∕─

⁸ ╛♩ꜝ♇◒─▪ꜟⱵ♬►ⱶ ╩ ℮ ╩ ≤⇔√ ┼─┌ↄ ꜠ⱬꜟ─

╙ ↕╣≡™╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘

≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

▪ꜟⱵ♬►ⱶ│⁸ ⁸ ה ה ─ ⁸ ▪ꜟⱵ ⁸ ♅♃fi ⁸

⁸ ⁸ ⌂≥⌐ ↕╣

≡™╢194⁹ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤⇔≡⁸

┘ ≢│ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣

≡™╢⁹ 

 

  

2011 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 3 ⁸

⌐ ∆╢ ≤⇔≡ ─ 1 ⁸ ⌐ ∆╢ ≤⇔≡ ─

1 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  31.3-1⁸  31.3-2⁸  31.3-3⌐ ∆

≤⅔╡≢№╢⁹ 

                                                        
192 IPCS (1997) ENVIRONMENTAL HEALTH CRITERIA 194 Aluminium 

(http://www.inchem.org/documents/ehc/ehc/ehc194.htm) 
193 ATSDR (2008) TOXICOLOGICAL PROFILE FOR ALUMINUM (https://www.atsdr.cdc.gov/ToxProfiles/tp22.pdf) 
194 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_7446-70-0.html) (201910 ) 
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 31.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─  Ƌ 39  

Ƌ ⁸ ⁸ ─ ⅜ 4 ⅝ ⁹MRI ≢

⌐ ─ ⅜ ╠╣⁸

⅜ ╦╣╢⁹ 

Ƌ ▪ꜟⱵ♬►ⱶ ⅜ ↄ⁸◌ꜟ◦►ⱶ│ ⅛

∫√⁹ 

Ƌ ─ ≤ ⅎ╠╣╢◖ꜟ♅◖☻♥꜡

▬♪ ꜟכ◖ꜟ▪⁸ ⁸ ⁸

⁸ꜞ►ⱴ♅⁸ ⁸

⁸HIV ─ ⌐≈™≡│ ≡ ≢№∫√⁹ 

Ƌ ▪ꜟⱵ♬►ⱶ│⁸ ─ ╩ →╢

⅜№╢⁹ │⁸↓─▪ꜟⱵ♬►ⱶ─ ⅜

⁸↕╠⌐│ ╩ ↓∆⌐ ∫√ ⌂

≤ ⅎ╠╣╢⁹ 

Ƌ ⁸

 

Ƌ 8  

Ƌ ▪ꜟⱵ♬

►ⱶ 

Ƌ  

Ƌ Ⱳכ◐◘▬♩╩ ⇔▪ꜟ

Ⱶ♬►ⱶ╩ ∆╢ ⌐

8 ⁹ │ⱷ●

Ⱡ⁸ⱨ▫ꜟ♃כⱴ☻◒⁸

⁸Ⱪ⁸♠כ ─

╩Ⱪכ꜡◓┘ ™≡™√⁹ 

Assunção JH 

et al 2017 

2 Ƌ ─

 

Ƌ 70  

Ƌ 1⅛ ⁸ ⅜ ⅝ ⁹4 ⌐ X ≢

╩ ↕╣╢⁹ 

Ƌ ≢│⁸ ⌐ ┘

↕╣√ ╩ ℮ ⅜ ╠╣⁸

≤™℮↓≤⅜ ↕╣√⁹ 

Ƌ ⱴ▬◒꜡ PIXE ─ ⁸ ─ ⌐

▪ꜟⱵ♬►ⱶ⅜ ∆╢↓≤⅜ ╠⅛≤⌂∫√⁹

▪ꜟⱵ♬►ⱶ │⁸┌ↄ ─⌂™

─ 0.574×10-2ɛg≤ ⇔≡0.179ɛg≤ ⅛∫

√⁹ 

Ƌ  

Ƌ 25  

Ƌ ▪ꜟⱵ♬

►ⱶ 

Ƌ  

Ƌ ▪ꜟⱵ♬►ⱶ ⌐

⇔≡┌ↄ ⁹ 

Chino H et al.  

2015 
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No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

3 Ƌ ─

 

Ƌ 62 ⁸39 ⁸62 ⁸33 ⁸33

 

Ƌ ⁸ ⅜ ╦╣≡ ─

≤⌂∫√⁹ 

Ƌ ⁸FEV⁸ ─ ⁸

┘ ─ ─ ╩ √⇔√↓≤╟

╡⁸5 │ ⁸ ⁸ ┘ ─

╩ ↑√⁹ 

Ƌ ─ │⁸1 ─ ⅜⌂ↄ⁸

≢│ ≢№∫√⁹2 1-4

─ ╩ ≡ ╩ ⇔√⁹╕√⁸

⅜ ─ ∂╪─ ╩ ⅎ≡™√ 2007

╟╡ ⇔≡™√⁹3 ⅜ Potassium 

aluminum tetrafluoride KAlF4 ⌐ ┌ↄ ⇔√

≤ ⅜№╢⁹4 ⅜ Specific inhalation 

challenge test (SIC)≢ ≢№╢⁹─ 4 ≢№

∫√⁹ 

Ƌ ↓─ ⌐⅔↑╢ ה ─ ↄ│⁸

┼─ ⁸ ╩ ⇔≡ ⇔ ⌂⅛∫√

⅜№╡⁸ ─ │⁸5 ╟╡╙│╢⅛⌐ ™≤

ⅎ╠╣╢⁹ 

Ƌ  

Ƌ 5 ─

┌ↄ ⁸5.5

 

Ƌ ≤⇔

≡ ↕╣╢
KAlF4 

Ƌ ─

  

Ƌ 1.7-2.8mg/m3 

Ƌ ♅▼◖─▪ꜟⱵ♬►ⱶ╤℮

⌐≡ ⇔≡⁸

≤⇔≡ ╦╣╢ KAlF4 ⌐

┌ↄ ⁹ 4 │╤℮

ꜝ▬fi─○Ɑ꜠כ♃כ≤⇔

≡ ⅝⁸▪ꜟⱵ♬►ⱶ⌐

╣╢ ⅜№∫√⁹ 1

│⁸ ≤⇔≡ ⁸◘

◒◦ꜛfiꜚ♬♇♩⌂≥ ≡

─ ─ ╩ ↑ ∫≡

⅔╡⁸KAlF4 ┼─┌ↄ ⅜

™≤ ⅎ╠╣√⁹

│⁸ ꜡◓⁸♠כ☻

Ⱪ⁸כ ⅝─

ⱴ☻◒╩ ⇔√⁹ 

Ƌ ⱱ⁸│⌐ꜟכ ⌐

≤ ─ ꜚ

♬♇♩⅜ ╦∫≡™√⁹╤

℮ ꜝ▬fi≢ ↕╣√

KAlF4 ─ │⁸2006

│ 1.7-2.8mg/m3≢№╡⁸

♅▼◖─ ≢─ ⱨ♇

∂╪─ 2.5mg/m3 ─

╩ ⅎ≡™

√⁹2007 ⁸ ≢™

ↄ≈⅛─ ⅜ ↕

╣⁸KA1F4 ─ │ 0.5-

0.7mg/m3⌐ ⇔√⁹ 

Lastovkova 

Andrea et al 

2015 
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 31.3-2  

 

 

                                                        
195 ⱥ │OR1.28⁸95%CI=0.99-1.64≢№╡ ⌂ ≢│⌂™⅜⁸ ≢│ ≢№╢≤ ⇔≡™╢⁹ 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1  Ƌ ≤ ┌ↄ ─ ╩

═╢√╘⌐⁸2012 10

⅛╠ 2017 4 ⌐

≢ √⌐

≤ ↕╣√

1,277 ≤⁸ 1,277

─ 8

≢ ╩ ↑√

↓≤⅜№╡⁸ ─

⅜⌂™ 30-80 ╩

⌐⁸ ─

╩ ∫√⁹ 

Ƌ ⌐│⁸ ⁸BMI⁸

⁸ ⁸ ⁸

⁸ ⌐≈™≡

⇔√ ⅝ ꜡☺☻♥

▫♇◒

┌ↄ ⸗♦ꜟ ╩ ™√⁹ 

Ƌ ┌ↄ ⸗♦ꜟ≢│⁸

⅛╠ ╩ ⇔√

─ ≤ ≤─ ⌐

⌂ ⅜ ╠╣√⁹OR10.49 

(95%CI:7.39-14.90) (▪ꜟⱵ♬►ⱶ)⁸

OR1.28 (95%CI:0.99-1.64) (ⱥ 195)⁸

OR6.98 (95%CI:5.09-9.57) (◌♪Ⱶ►ⱶ)⁸

OR4.54 (95%CI: 3.39-6.07) (ⱴfi●fi)⁸

OR0.71 (95%CI: 0.56-0.91) (◖Ᵽꜟ♩)⁸

OR0.31 (95%CI: 0.24-0.41) ( )⁸OR0.09 

(95%CI: 0.07-0.13) (☿꜠fi) ( ≡

p<0.001)⁹ 

Ƌ ☻♥♇ⱪ꞉▬☼ ╩ ™√ ┌ↄ

⸗♦ꜟ≢╙ ≤ ⌐⁸▪ꜟⱵ♬►

ⱶ(OR4.23⁸95%CI=2.63-6.79)⁸ⱥ ⁸◌

♪Ⱶ►ⱶ│ ⅛╠ ⌐

⅛↑≡○♇☼ │ ⌂ ⁸ ⁸

☿꜠fi│ ⌂ ╩ ⇔√⁹ 

Ƌ ▪ꜟⱵ♬►ⱶ│ ┼─ ⅜

ↄ⁸▪ꜟⱵ♬►ⱶ┌ↄ │⁸

(ROS) ┘ -♀כ♫◕◦◐○꜡◒◦

2 (COX-2) ─ⱪ꜡☻♃ⱡ▬♪─

╩ ⇔≡⁸ ⅜ ⅝ ↓↕╣╢≤

ⅎ╠╣≡™╢⁹ 

Ƌ  

Ƌ  

Ƌ ▪ꜟⱵ

♬►ⱶ 

Ƌ  

Ƌ ≢─

┌ↄ ⁹ 

Wen Y et al 
2019 
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 31.3-3 ( ) 

 

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 

 
Ƌ ─  Ƌ 36  

Ƌ ⅜ ↕╣√ ⱪכꜟ⌐

∫≡ ∫√↓≤⅜№╢⁹ 

Ƌ 1 ⁸ⱪכꜟ⌐ ╢ ⌐ ─ ╖⁸

⅜ ⁹ │⁸ ⅜ ╖─℮∟⌐

⅜ ⇔√⅜⁸ ₁⌐ ╖ ⌐ ∆

╢─⅜ ⌐⌂∫√⁹ 

Ƌ Ɽ♇♅♥☻♩─ ⁸ ▪ꜟⱵ♬►ⱶ⌐

╩ ⇔√⁹ │ⱪכꜟ⌐ ╢ ─╖

⌂╠∏⁸ ▪ꜟⱵ♬►ⱶ ♦○♪ꜝfi♩

╩ ⇔√ ╙ ─ ⅜ ╢↓≤⅛

╠⁸ ▪ꜟⱵ♬►ⱶ⌐╟╢ כ◑ꜟ꜠▪

≤ ↕╣√⁹ 

Ƌ  

Ƌ  

Ƌ ─

▪ꜟⱵ♬►ⱶ

Locron⁸

Clariant GMBH⁸

Sulzbach⁸♪▬♠  

Ƌ Locron─

⌐│⁸

─ │ 2%≤№╢

⅜⁸ ⱪכꜟ⌐

∫√ ─ │∕

╣╟╡│╢⅛⌐ ⅛

∫√≤ ↕╣╢ 

Ƌ ─▬fi☻♩ꜝ◒

≡⇔≥כ♃ ⁹№

╢ ─ ▪

ꜟⱵ♬►ⱶ

⅜ ∫≡ ↕╣

√ ⱪכꜟ⌐

╡⁸ ▪ꜟⱵ♬►

ⱶ⌐ ⇔√≤ ⅎ

╠╣╢⁹ 

Ƌ │ ⌐ 20

⁹1 ─℮∟ 3

│ⱪכꜟ ≢─

⁹3 ─℮

∟⁸2 │ ⇔

≡ⱪכꜟ ≢ ⇔

√⁹ 

Stenveld H. 2012 
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 ⌐╟╢ ┘ ─  

31.4.1  

 31.4-1 ⌐╟╢ ↄ┌ה ▪ꜟⱵ♬►ⱶ 

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  ALUMINIUM POWDER 

ↄ┌ה  TLV: 1mg/m3, as TWA A4(⌐⅔↑╢ ⅜╪ ⅜ ≢⅝≡™⌂™

). 

DFG  ALUMINIUM POWDER 

ↄ┌ה  MAK: (inhalable fraction) 4mg/m3  ( )  1.5mg/m3  

ⱪכꜟ◓◒☻ꜞ─  D 

 

 31.4-2 ⌐╟╢ ↄ┌ה ▪ꜟⱵ♬►ⱶ 

  

IARC 
  

ↄ┌ה   

EPA 
  

ↄ┌ה   

EU 
  

ↄ┌ה   

NTP 
  

ↄ┌ה   

ACGIH 
  

ↄ┌ה   

DFG 
  

ↄ┌ה   
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31.4.2  

 31.4-3 ⌐╟╢▪ꜟⱵ♬►ⱶ ┘∕─ ─  

 

  

                                                        
196 ▪ꜟⱵ♬►ⱶ│ з-3─ 1 ⌐ ⁹ ≤⇔≡₈ :0.5mg/m3₉≤₈ :2mg/m3₉─2

⅜ ↕╣≡™╢⁹ ₈ ─ 2018 ₉ 2018: 60(5): 116-148. 

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf 
197 ─ │ 2 ─ ─ ─╖⌐ ≠™≡ ↕╣≡™╢⁹ 
198 ◦ꜞ◌ ┘ │ ─ R dae≢ ↕╣√ ─ ≢№╢⁹ 

R dae 0.51 exp 0.06dae 1 F x  

dae ɡm F x ─  

x lndae/ȹ /lnɈ ln ȹ 4.25ɡm Ɉ 1.5 
199 ─ ⌐⅔↑╢ ╩5080cm/sec≤⇔≡ ⇔√ ╩ ≤∆╢⁹ 
200 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

196,197 
 

 

⅜╪

 

 

  
198 199 

  

ₒ▪ꜟⱵ♬►ⱶₓ 

[7429-90-5] 
0.5 2      ô80 

ₒ▪ꜟⱵ♬►ⱶ ┘∕

─  ▪

ꜟⱵ♬►ⱶₓ200 

[7446-70-0] 
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 31.4-4 ▪ꜟⱵ♬►ⱶ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ ▪ꜟⱵ♬►ⱶₓ 
2019 ↕╣

≡™⌂™ 

1 

 

 ×  

 ×  

●☻  

   

∂╪⁸Ⱶ☻♩ × 

2 /  ×  

3 ⌐ ∆╢ ⌂ /  ×  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  1   

9 ┌ↄ  1   

10 
ⅎ╪

 
×  

GHS H27  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔ 
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 31.4-5 ▪ꜟⱵ♬►ⱶ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ ▪ꜟⱵ♬►ⱶₓ 
ₒAluminium 
chlorideₓ 

1 

 

 4  

 ×  

●☻  

  × 

∂╪⁸Ⱶ☻♩ × 

2 /  1 1B 

3 ⌐ ∆╢ ⌂ /  1  

4  ×  

   

5  2  

6 ⅜╪  ×  

7  2  

8 ┌ↄ  ×  

9 ┌ↄ  2   

10 ⅎ╪  ×  

GHS H20  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/15 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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32.  

 ─  

│⁸ ⌂ ⅜№╢ ─ ●☻≢№╢⁹ │ ╟╡ ↄ⁸ ↄ⌂∫

√ ≢│⁸ ⇔≡ ╩ ⅝ ↓∆↓≤⅜№╢⁹300ϴ ≢ ≤⌂╡⁸ ┘№

╢ ─ ≤ ⇔ↄ ∆╢⁹╕√⁸ ╛ ─ ╩ ∂╢201  

 32.1-1 ─ 201 

44.0 1.28kg/L 

( ─ ⌐⅔™≡) 

-90.8ϴ -88.5ϴ 

CAS No10024-97-2 1.2g/L (20ϴ) 

 

ה   

│⁸ ⁸ ⁸◦ꜞ◖fi─ ⁸ ⌂≥⌐ ↕╣≡™╢
202,203,204⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘

╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ≤⇔≡⁸ ⌂ ⌐ ∆╢

─ 3 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  32.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
201 ILO (2015) International Chemical Safety Card NITROUS OXIDE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0067&p_version=2) 
202 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_10024-97-2.html) (201910 ) 
203 ≢│⁸  ≤⇔≡ ꜞ☻♩ 1 ⌐ ╘╠╣≡™╢⁹ 

(https://www.ffcr.or.jp/webupload/d909191716ab80700dcfe5f36f703a136390b0ec.pdf)(20201 ) 
204 Kyoto Encyclopedia of Genes and Genomeshttps://www.kegg.jp/dbget-bin/www_bget?dr_ja:D0010220202  
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 32.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─

 

Ƌ 19  

Ƌ 2016 ⁸ ●☻ ╩ ╘≡⅛╠⁸ ≤≤╙⌐⁸

⅝ ╡⅜ ⌐⌂╡⁸ ╛ ⅛╠─ ╛⁸

⅛⅜ ─↓≤╩ ⇔≡™╢≤™℮ ⌐≤╠╦╣╢╟

℮⌐⌂∫√⁹ ╩╟ↄ ╢╟℮⌐⌂╡ ≤ ─

⅜≈⅛⌂ↄ⌂∫√⁹ 

Ƌ │ ⁸ ⁸ ─⇔┘╣╩ ∂╢╟℮

⌐⌂╡⁸ ⌐ ⌐╙ ⁸⇔┘╣╩ ⅎ╢╟℮⌐

⌂╡⁸ ה ↄ↓≤⌐ ⅜ ∂√⁹2017 2 ⌐

│⁸ ⁸ ⌐⌂╡⁸ ⅜ ⇔⁸

⁸ ─ ⅜ ╣√⁹ 

Ƌ 2017 3 ⌐│⁸ ●☻─ ╩╛╘√⁹ 

Ƌ 2017 3 31 ⁸ ─√╘ ⁹

┘ ⅛╠⁸ │

┘ ⌐

∆╢ ─ ≤ ↕╣

√⁹ 

Ƌ ─ │⁸ ⌐╟╢ⱦ♃Ⱶfi

B12 ⅜ ≤ ⅎ╠╣╢√╘⁸ fi♬כ꜠♩

◓≤ ╖ ╦∑√ ─ⱦ♃Ⱶfi ⁸

⅜ ╦╣√⁹ 

Ƌ  

Ƌ 2016 ⅛╠

2017 3 ╕≢ 

Ƌ 

●☻  

Ƌ  

Ƌ 

●☻ ╩

⇔≡┌ↄ ⁹

2016 ╟╡Ɽכ

≢כ▫♥ √

∟≤ ●☻╩

™ ╘╢⁹48

1 ⌐│ 8g

─

⅜ ╩ ℮

≤ ⇔≡

╩ ∂√⁹∕

─ │⁸1 ⌐

4⁸5 ⇔

√⁹2017 2

⌐│ ⅛╠ ╕

≢ 1 1,000 ╩

℮╟℮⌐⌂∫

√⁹ 

Chen T et al 
2018 

2 Ƌ ─

 

Ƌ 32  

Ƌ 2 ⌐ ●☻ ⁸ ╩ ⇔ ⁹

╟╡⁸ ⅜ ╦╣╢⁹ 

Ƌ ≢⁸ⱦ♃Ⱶfi B12 ⅜ 94pmol/L≤

156-672 pmol/L ╟╡ ⌐ ™↓≤⅜ ⁹ 

Ƌ │ ●☻ ─ⱦ♃Ⱶfi B12 ⌐╟╢

≤ ↕╣⁸ⱦ♃Ⱶfi B12 ╩ ↑√⁹3⅛

⌐│⁸ ≢─ ⁸ ╩ ∫≡─ ⅜

≢⅝╢╟℮⌐⌂∫√⁹ 

Ƌ  

Ƌ  

Ƌ 

●☻  

Ƌ  

Ƌ ℮≈ ─√

╘⌐ ●☻

Ᵽꜟכfi 100

╩ ∫≡

┌ↄ ⁹ 

Lee HL et al 
2019 



 

201 

 

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

3 Ƌ ─

 

Ƌ 30  

Ƌ 9 ∆╢ ─ ≢ ⁹ │ ⅛

╠≈╕ ⌐⅛↑≡♅◒♅◒∆╢ ⅛╠ ╕╡⁸5 ⌐

│∕╣⅜ ╕≢ ⇔√⁹ 

Ƌ │ ™∆⅛╠ ─ ╩ ╡≡╟℮╛ↄ ≡╢

⁹ ⌐ │⌂⇔⁹ ≤ ─ │ ⌐

⇔⁸ │ ─Ᵽⱦfi☻◐כ⌐╟╢╙─≢№∫

√⁹ⱦ♃Ⱶfi B12 ⅜ 116pmol/L≤ 140-

490pmol/L ╟╡ ⅛∫√⁹╕√ MRI≢│⁸ ⌐

⅜ ╠╣√⁹ 

Ƌ ─ ╟╡⁸ ●☻⌐╟╢ ─ ≤

↕╣√⁹ 

Ƌ ⌐ 2 ⁸1,000µg─ⱦ♃Ⱶfi B12─ ╩ ⁹4

⌐│ꜞⱢⱦꜞ♥כ◦ꜛfi ⌐ ╡⁸1⅛ ⌐

⁹ 

Ƌ  

Ƌ 2⅛  

Ƌ 

●☻  

Ƌ  

Ƌ ●☻╩ 2⅛

⌐╦√∫≡ 50 /

∫≡┌ↄ

⁹ 

Onrust MR & 

Frequin ST 

2019 



 

202 

 ⌐╟╢ ┘ ─  

32.4.1  

 32.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  NITROUS OXIDE 

ↄ┌ה  TLV: 50ppm (TWA) A4(⌐⅔↑╢ ⅜╪ ⅜ ≢⅝≡™

⌂™ ). 

DFG  NITROUS OXIDE 

ↄ┌ה  MAK: 180mg/m3 100ppmⱧכ◒┌ↄ כꜞ◗♥◌ II(2)

ⱪכꜟ◓◒☻ꜞ─  C  

 

32.4.2  

 32.4-2 ⌐╟╢ ─ 205 

 

  

                                                        
205 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ ₓ 

[10024-97-2] 
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 32.4-3 ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ ₓ 
2019 ↕╣

≡™⌂™ 

1 

 

   

 ×  

●☻ × 

   

∂╪⁸Ⱶ☻♩  

2 /    

3 ⌐ ∆╢ ⌂ /  ×  

4 
 ×  

 ×  

5  ×  

6 ⅜╪    

7  1A  

8 ┌ↄ  3   

9 ┌ↄ  
1 ⁸ ⁸ ⁸

 
 

10 
ⅎ╪

 
  

GHS H18  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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33. ►꜠♃fi 

 ─  

►꜠♃fi ◄♅ꜟ◌ꜟⱣⱷכ♩ │⁸ ─ ⁸ │ ─ ─ ≢№╢⁹ ∆

╢≤ ⇔⁸ ╩ ╗ ⌂ⱨꜙכⱶ╩ ∂╢⁹ ⁸ ⁸ ≤ ∆╢206⁹ 

 33.1-1 ►꜠♃fi ◄♅ꜟ◌ꜟⱣⱷכ♩ ─ 206 

89.09 0.98 49ϴ 185ϴ 

CAS No51-79-6 2,000g/L 

 

ה   

│⁸ ⁸ ⁸ ⌂≥⌐ ↕╣≡™╢207⁹ ≢│⁸

╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪

☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1 ╩ꜞ☻♩

▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  33.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
206 ILO (2010) International Chemical Safety Card ETHYL CARBAMATE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_card_id=0314&p_edit=&p_version=2&p_lang=ja) 
207 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_51-

79-6.html) (201910 ) 
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 33.3-1  

 

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─  Ƌ 23  

Ƌ ┌ↄ ⁸ ≤ ⁸ ╩ ∂√⁹

⌐⌂╡ ≤ ⌐ ⅜ ∂⁸

⇔≡ ╩ ℮ ⌂ ≤ ≤

⌂╡ ⁹ꜞfi♦꜡fi⁸▪꜠◓ꜝ⁸Ɽfi♦ꜟ

⌐≡ │ ⁹ 

Ƌ Ɽ♇♅♥☻♩─ ⁸►꜠♃fi ⌐

╩ ⇔√⁹ 

Ƌ  

Ƌ  

Ƌ ►꜠♃fi

 

Ƌ  

Ƌ ►꜠♃fi ╩ ™√

─ ⌐ ⁹

T◦ꜗ♠╩ ≡⁸►꜠

♃fi ─ ≤ ╩

⇔⁸ ⇔√ ╩

◓ꜝ▬fi♄כ≢ ∫≡™√

≤↓╤⁸∕─ ⅜ ⌐

⅛⅛∫√↓≤⌐╟╡┌ↄ

⁹ 

 ╠ 

2011 
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 ⌐╟╢ ┘ ─  

33.4.1  

 33.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Ethyl carbamate (Urethane) 

ↄ┌ה  2Aⱥ♩⌐ ⇔≡⅔∕╠ↄ ⅜╪ ╩ ∆  

EPA   

ↄ┌ה   

EU  urethane (INN); ethyl carbamate 

ↄ┌ה  1Bⱥ♩⌐ ⇔≡⅔∕╠ↄ ⅜╪ ⅜№╢  

NTP  Urethane 

ↄ┌ה  R ⱥ♩ ⅜╪ ⅜№╢≤ ⌐ ↕╣╢  

ACGIH   

ↄ┌ה   

DFG  ETHYL CARBAMATE 

ↄ┌ה  MAK:  (H) ⅜╪ כꜞ◗♥◌  2  

ⱪכꜟ◓  5 

 

33.4.2  

 33.4-2 ⌐╟╢►꜠♃fi─ 208 

 

  

                                                        
208 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ►꜠♃fiₓ 

[51-79-6] 
   2B    ô91 
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 33.4-3 ►꜠♃fi─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ►꜠♃fiₓ ₒUrethaneₓ 

1 

 

 4  

 4  

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  Ĭ  

3 ⌐ ∆╢ ⌂ /  Ĭ  

4 
 Ĭ  

 Ĭ  

5  2  

6 ⅜╪  1B 1B 

7  2  

8 ┌ↄ  3   

9 ┌ↄ  2   

10 
ⅎ╪

 
Ĭ  

GHS H23  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  



 

208 

34. ΐ ◄♅꜠fi ΐ ⱦⱧꜞ☺♬►ⱶ ☺Ⱪ꜡Ⱶ♪ ☺◒▪♇♩  

 ─  

1,1ô-◄♅꜠fi-2, 2ô-ⱦⱧꜞ☺♬►ⱶ ☺Ⱪ꜡Ⱶ♪ ☺◒▪♇♩ │⁸ ─ ≢№╢⁹

∞⅜⁸ ╩ ╗ ≢│ ─↓≤╙№╢⁹ ⌐⁸ №╢™│ ⌂ⱨ

╩☻●╛ⱶכꜙ ∆╢209⁹ 

 

 34.1-1 1,1'-◄♅꜠fi-2,2'-ⱦⱧꜞ☺♬►ⱶ=☺Ⱪ꜡Ⱶ♪─ 209, 212 

344.1 1.2g/cmį 337ϴ - 

CAS No85-00-7 700g/L (20ϴ) 

 

ה   

│⁸ ⌐ ⌐ ↕╣≡™╢210,211⁹ ─ ⌐ ∆╢

♩כ◦ 2006212⌐╟╢≤⁸ ─ ┘Ɽ♇◐fi◓⌐ ⇔√ ─┌ↄ ⅜ ↕╣

≡™╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ⁸

┘ ≢│ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠

╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 2

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  34.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
209 ILO (2001) International Chemical Safety Card DIQUAT DIBROMIDE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1363&p_version=2) 
210 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_85-

00-7.html) (201910 ) 
211 ☺◒꞉♇♩ ⁸ │☺◒꞉♇♩הⱤꜝ◖כ♩ ≤⇔≡ ↕╣≡™╢⁹

☿fi♃כ ◦☻♥ⱶ http://www.acis.famic.go.jp/search/vtllg303.do20202  
212  (2006) ─ ⌐ ∆╢ -http://www.env.go.jp/chemi/report/h18) ♩כ◦

12/pdf/chpt2/2-2-2-10.pdf) 
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 34.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ה ─  Ƌ 54  

Ƌ ┌ↄ ⁸∆←⌐ ─ ≢ ╩ ⇔

⁹ ⅜ ╠╣╢⁹ⱨꜟ○꜡ⱷ◘꜡

fi⁸○ⱨ꜡◐◘◦fi ╩ ℮⁹ 

Ƌ 3 ⁸ ℮∫ ⁸ ⁸♦☻ⱷ

⅜ ╠╣⁸ ◓ꜟ♃♅○fi╩ ⁹6

⌐│⁸ ⅜ ╠╣√⅜⁸∕─

₁⌐ ⁹ 

Ƌ ┼─

┌ↄ  

Ƌ  

Ƌ ☺◒▪♇♩

Preeglox-L  

Ƌ 7% 

Ƌ ☺◒▪♇♩

╩ ∫≡

─ ⌐⅛↑≡⇔╕

™┌ↄ ⁹ 

Kitagawa 

Kiyotaka et 

al. 2003 

2 Ƌ ─  Ƌ 51  

Ƌ ≢ ╣≡™╢≤↓╤╩ ↕╣╢⁹ ↄ⌐

│꜠◓꜡♇◒☻ 30%☺◒▪♇♩ ≤ ꜞⱡ

כ ─ ⅜ ∟≡™√⁹

⅛╠⁸ ╠ ⇔≡┌ↄ ⇔√≤ ⅎ╠╣

╢⁹ 

Ƌ ┼ ⁸ ⁸ ⁸

╩ ⁹ 

Ƌ ☺◒▪♇♩ 321.8 mg/dL≤ ⁹

⁸ ⁸ ⱱꜟ⸗fi ⁸

ⱷ◦ꜟ ♫ⱨ□⸗☻♃♇♩╩ ™√

╩ ⁹ 

Ƌ ⇔⅛⇔ ⅜ ⇔⁸ 25 ⌐│

⌂ ≤ ▬꜠►☻⅜ ↓╢⁹

⅜ ⇔⁸ ┼─ ─ ⌐╟╡⁸

╛◌♥◖ꜝⱵfi╩ ⇔≡╙ ╩

≢⅝∏ 30 ⌐ ⁹ 

Ƌ  

Ƌ  

Ƌ ☺◒▪♇♩

꜠◓꜡♇

◒☻  

Ƌ 30% 

Ƌ ⅛╠⁸

╠ ⇔≡┌ↄ

⇔√≤ ⅎ╠╣

╢⁹ 

₁  ╠ 

2001 
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 ⌐╟╢ ┘ ─  

34.4.1  

 34.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  DIQUAT DIBROMIDE 

ↄ┌ה  TLV: (inhalable fraction) 0.5mg/m3, as TWA ()  A4(⌐⅔

↑╢ ⅜╪ ⅜ ≢⅝≡™⌂™ ). 

TLV: (respirable fraction) 0.1mg/m3, as TWA ()  A4(⌐⅔

↑╢ ⅜╪ ⅜ ≢⅝≡™⌂™ )  

DFG   

ↄ┌ה   

 

34.4.2  

 34.4-2 ⌐╟╢1,1'-◄♅꜠fi-2,2'-ⱦⱧꜞ☺♬►ⱶ=☺Ⱪ꜡Ⱶ♪─ 213 

                                                        
213 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ1,1'-◄♅꜠fi-2,2'-ⱦⱧꜞ

☺♬►ⱶ=☺Ⱪ꜡Ⱶ♪ₓ 

[85-00-7] 
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 34.4-3 ô◄♅꜠fi ôⱦⱧꜞ☺♬►ⱶ ☺Ⱪ꜡Ⱶ♪ ☺◒▪♇♩ ─ 

GHS ┘CLP 214 

 

GHS  CLP  

ₒ1,1'-◄♅꜠fi-2,2'-ⱦⱧꜞ☺♬►ⱶ=

☺Ⱪ꜡Ⱶ♪ ( : ☺◒▪♇

♩)x  

ₒDiquat dibromideₓ 

1 

 

 4 4 * 

 3  

●☻  

2 *   

∂╪⁸Ⱶ☻♩ 2 

2 /  2 2 

3 ⌐ ∆╢ ⌂ /  2 2 

4 
 Ĭ  

 Ĭ 1 

5  Ĭ  

6 ⅜╪  Ĭ  

7  2  

8 ┌ↄ  1 ⁸  3 

9 ┌ↄ  
1 ⁸  

2  
1 

10 
ⅎ╪

 
Ĭ  

GHS H29  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

                                                        
214 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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35. ○ⱷ● ◒꜡꜡▪☿♩ⱨ▼ⱡfi 

 ─  

1. ○ⱷ● ◒꜡꜡▪☿♩ⱨ▼ⱡfi│⁸ ─ ≢№╢⁹ ∆╢≤ ⇔≡⁸ ⌂

≥─ ≢ ─●☻╩ ∂╢215⁹ 

 35.1-1 ○ⱷ●-◒꜡꜡▪☿♩ⱨ▼ⱡfi─ 215 

154.6 1.3g/cmį 54-59ϴ 244-245ϴ 

CAS No532-27-4 16.4g/L (25ϴ) 

 

ה   

│⁸ ●☻╛ ─ ≤⇔≡ ↕╣≡™╢216,217⁹ ≢│⁸ ╩

⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷ

fi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1 ╩ꜞ☻♩

▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  35.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
215 ILO (2002) International Chemical Safety Card 2-CHLOROACETOPHENONE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0128&p_version=2) 
216 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_532-

27-4.html) (201910 ) 
217 ╩ ●☻⌂≥⌐  

─ ⌐ ∆╢ ♩כ◦ http://www.env.go.jp/chemi/report/h19-03/pdf/chpt2/2-2-2-11.pdf

20202  
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 35.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─  1 

Ƌ 29  

Ƌ ┌ↄ 5 ⁸ ╩ ⅞ ⁹ ⅜ ↓╡⁸4

⌐↕╠⌐ ⅜ ↓╡ ⁹ ⁸ ┘ ⌐⁸

⁸ ⅜ ╠╣√⁹ⱪ꜠♪♬♂꜡fi⁸Ɫ▬♪꜡◖ꜟ♅♂fi

╩ ⁹ │ ╩ ⇔≡ ╕∫√⁹ 

Ƌ 3 ⌐ ┼─┌ↄ ╡⁹∕─ │ ∑∏⌐ ⇔√⁹ 

Ƌ Ɽ♇♅♥☻♩─ ⁸0.01%─ 2-◒꜡꜡▪☿♩ⱨ▼ⱡfi⌐ ╩

⇔√⁹ 

 

2 

Ƌ 33  

Ƌ ┌ↄ 2 ⁸ ╩ ⅞ ⁹ ⌐ ⅜ ↓╡⁸1

⌐ ⁹ 

Ƌ ♩ꜞ◦ⱡ꜡fi ⁸Ɫ▬♪꜡◖ꜟ♅♂fi ⁹ │

╩ ⇔≡ ╕∫√⁹ ⁸ ┼─┌ↄ │⌂⇔⁹ 

Ƌ Ɽ♇♅♥☻♩─ ⁸0.01%⁸0.001%⁸0.0001%─ 2-◒꜡꜡▪☿♩ⱨ

▼ⱡfi⌐ ╩ ⇔√⁹ 

 

3 

Ƌ 54  

Ƌ ┌ↄ 2 ⁸ ╩ ⅞ ⁹ ⌐ ⅜ ↓╡⁸12

⌐ ⁹ 

Ƌ ⱪ꜠♪♬♂꜡fi⁸◖ꜟ♅◖☻♥꜡▬♪ ⁸ ⌐♩ꜞ◦ⱡ꜡fi ⁸

Ɫ▬♪꜡◖ꜟ♅♂fi ⁹ │ ╩ ⇔≡ ╕∫√⁹

⁸ ┼─┌ↄ │⌂⇔⁹ 

Ƌ Ɽ♇♅♥☻♩─ │ ≢№╡⁸ │ ≤ ⅎ╠╣√⁹ 

Ƌ  

Ƌ  

Ƌ 2-◒꜡꜡▪

☿♩ⱨ▼ⱡfi

─  

Ƌ 

─ ─ │

1%  

Ƌ 3 │ ≡

≤⇔≡

⌐ ⇔≡™√

⅜◐ꜗ♬

╠⅛כ♃☻

ה ⌐ ╣

≡⇔╕™⁸┌ↄ

⇔√ ≢№

╢⁹ 

Treud

ler R 

et al. 
1999 
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 ⌐╟╢ ┘ ─  

35.4.1  

 35.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  2-CHLOROACETOPHENONE 

ↄ┌ה  TLV: 0.05ppm (TWA) A4(⌐⅔↑╢ ⅜╪ ⅜ ≢⅝≡™⌂

™ ) 

DFG   

ↄ┌ה   

 

35.4.2  

 35.4-2 ⌐╟╢○ⱷ●-◒꜡꜡▪☿♩ⱨ▼ⱡfi─ 218 

 

  

                                                        
218 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ○ⱷ●-◒꜡꜡▪☿

♩ⱨ▼ⱡfiₓ 

[532-27-4] 
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 35.4-3 ○ⱷ●-◒꜡꜡▪☿♩ⱨ▼ⱡfi─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ○ⱷ●-◒꜡꜡▪☿♩ⱨ▼ⱡfiₓ 
2019 ↕╣

≡™⌂™ 

1 

 

 3  

 Ĭ  

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  2  

3 ⌐ ∆╢ ⌂ /  1  

4 
 Ĭ  

 1  

5  Ĭ  

6 ⅜╪    

7  Ĭ  

8 ┌ↄ  
2  

3  
 

9 ┌ↄ  1   

10 
ⅎ╪

 
Ĭ  

GHS H18  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔  



 

216 

36. ◒꜡꜡◄♃fi ◄♅ꜟ  

 ─  

◒꜡꜡◄♃fi│⁸ ⌂ ─№╢ ─ ≢№╢⁹ │ ╟╡ ↄ⁸ ⌐

∫≡ ⇔⁸ ─ ⅜№╢⁹ ╛ ⌐╟╡ ⇔⁸ ┘ⱱ☻◕fi⌂≥─

⌂●☻╩ ∂╢219⁹ 

 

 36.1-1 ◒꜡꜡◄♃fi─ 220 

64.5 0.918 -138ϴ 123ϴ 

CAS No75-00-3 5.74g/L (20ϴ) 

 

ה   

│⁸ ⁸ ⁸▪ꜟ◐ꜟ ⁸ כꜝ◓כ♅⁸

☻כ꜡ꜟ☿ꜟ♅◄⁸ ⁸ⱳꜞ☻♅꜠fi ⁸○꜠ⱨ▫fi ⁸

⌂≥⌐ ↕╣≡™╢ 221,222⁹ATSDR─ꜞ☻◒ 1998223≢│⁸ ┌ↄ ─ ⅜

№╢ ≤⇔≡⁸ ┘ ⁸ ⁸כꜝכ▫♦ ☻●ה ⁸ ╩ │

∆╢ ⁸ ⁸ ⁸ ⱷ⁸כ◌כ ⁸◗ⱶ ╛ⱪꜝ☻♅♇◒ ─ ⁸

┘ ─ ╩ →≡™╢⁹╕√⁸ ╛ ⌂≥─ ╛ ⁸

⁸ ┘ ─ ⁸ ⁸ ⁸ ┘ ╡ ↑ ⌂≥╙

⅜№╢≤⇔≡™╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝

┘ ─╒⅛⁸ ™ ⅜ ╘╠╣√ ≤ ╘╠╣⁸ ┘ ≢│

≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 3

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  36.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
219 ILO (2000) International Chemical Safety Card 1-CHLOROETHANE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0132&p_version=2) 
220  (2003) ─ ⌐ ∆╢ -http://www.env.go.jp/chemi/report/h15) ♩כ◦

01/pdf/chap02/02-2/02/20.pdf) 
221 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_75-

00-3.html) (201910 ) 
222 Kyoto Encyclopedia of Genes and Genomeshttps://www.kegg.jp/dbget-bin/www_bget?dr_ja:D0408820202  
223 ATSDR (1998) TOXICOLOGICAL PROFILE FOR CHLOROETHANE (https://www.atsdr.cdc.gov/ToxProfiles/tp105.pdf) 
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 36.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─  Ƌ 40  

Ƌ 1⅛ ∆╢ ⁸╘╕™╩ ⌐ ⁹

⌐│ ╩ √⁹ 

Ƌ ⁸ ⁸ ⁸ ⌂ ─℮⌂∏⅝⁸

─ ⅎ№╡⁹╕√ ⅜ ╠╣√⁹ 

Ƌ ◄♅ꜟ─ ╩ ╘√≤↓╤⁸3 ≢ │

⁹ 

Ƌ  

Ƌ 5⅛  

Ƌ ◄♅ꜟ

 

Ƌ 88g/L

(100mL) 

Ƌ ≢№╢ ◄

♅ꜟ ╩ ⇔≡┌

ↄ ⁹ 5⅛ ⌐

╦√∫≡ 1 100mL

─☻ⱪ꜠כ 88g─

◄♅ꜟ ╩

⌐ 4 ∫≡™

√⁹ 

Al-Ajmi AM 

et al. 2018 

2 Ƌ ─  Ƌ 54  

Ƌ ⌐ ◄♅ꜟ╩ ∫√ 36 ⌐⁸ ⌐

╖╩ ℮ ⅜ ⇔√⁹ ☻♥

꜡▬♪≢ │ ⇔√⁹ 

Ƌ Ɽ♇♅♥☻♩─ ⁸ ◄♅ꜟ⌐ ╩ ⇔

√⁹ │▪Ⱶ♪ ─ ≢№╢ꜞ♪◌▬fi─

│ ⌂⅛∫√⁹ 

Ƌ  

Ƌ 36  

Ƌ ◄♅ꜟ

╩ ╗ ◄

▪꜡♂ꜟ 

Ƌ  

Ƌ ◄♅ꜟ╩ ╗

◄▪꜡♂ꜟ╩

⌐ ™≡┌ↄ

⁹ 

Carazo JL et 

al.. 2009 

3 Ƌ ה ─

 

Ƌ 67  

Ƌ ╕┬√⅛╠ ╩ ╢ ╩ ↑⁸8 ⌐

⇔™ ⁸ ─ ⁸ ⁸ ⁸ ─ ╖⁸

─ ╖╩ ⅎ╢⁹ 

Ƌ ─ ⁸ ─ ≤ ╕┬√─

cryocurettage ⌐ ↄ ⁸ ─

┘ ⅜ ╠⅛⌐⌂∫√⁹╕√⁸ ≤

─ ⌐ ⌂ ╩ ⇔√⁹ 

Ƌ │ ◄♅ꜟ☻ⱪ꜠כ┌ↄ ─ ─ ⌐

∆╢ ≤ ↕╣√⁹

≤⇔≡⁸ ╩ ╗ ─ ⁸◖ꜟ♅◖☻♥꜡▬

♪ ⱪ꜠♪♬♂fi ┘ Ⱡ○ⱴ▬◦fi

─ ╩ ∫√⁹ 

Ƌ 1 ⁸ │ ⇔⁸ ╙ ⇔√⁹ 

Ƌ  

Ƌ 7  

Ƌ ◄♅ꜟ

☻

ⱪ꜠כ

Cloretilo 

Chemirosa 100 G

☻ⱪ꜠⁸כ

Laboratorios 

Ern, s.a., Ᵽꜟ☿

꜡♫ ☻Ɑ▬

fi  

Ƌ  

Ƌ ╕┬√─ ╩

╢ ╩ ↑√

⌐⁸ ◄♅ꜟ

☻ⱪ꜠כ╩

™≡┌ↄ ⁹ ⌐

─ ╙⇔⌂™

≢⁸ ⅜ ╢

╕≢⁸ 15☿fi♅

─ ⅛╠ 7 ☻

ⱪ꜠כ╩ ┘√⁹ 

Rodriguez 

NA & Ascaso 

FJ. 2012 
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 ⌐╟╢ ┘ ─  

36.4.1  

 36.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Chloroethane 

ↄ┌ה  3 ⱥ♩⌐ ∆╢ ⅜╪ ⌐≈™≡ ≢⅝⌂™  

EPA   

ↄ┌ה   

EU  chloroethaneNITE 

1-CHLOROETHANEICSCs 

ↄ┌ה  ⅜╪ 2 ⱥ♩⌐ ∆╢ ⅜╪ ⅜ ╦╣╢  

EU-OEL: 268mg/m3  100ppm (TWA) 

NTP   

ↄ┌ה   

ACGIH  1-CHLOROETHANE 

ↄ┌ה  TLV: 100ppm (TWA) ( )  A3( ≢│ ⅜╪

⅜ ↕╣≡™╢⅜⁸ ≤─ │ ⌂ ). 

DFG  1-CHLOROETHANE 

ↄ┌ה  MAK:  (H) ⅜╪ כꜞ◗♥◌  3B 

 

36.4.2  

 36.4-2 ⌐╟╢◒꜡꜡◄♃fi─  

 

  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ◒꜡꜡◄♃fiₓ 

[75-00-3] 
100 260       
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 36.4-3 ◒꜡꜡◄♃fi─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ◒꜡꜡◄♃fiₓ ₒChloroethaneₓ 

1 

 

   

   

●☻  

   

∂╪⁸Ⱶ☻♩  

2 /  2  

3 ⌐ ∆╢ ⌂ /  2  

4 
 Ĭ  

 Ĭ  

5  Ĭ  

6 ⅜╪  2 2 

7  Ĭ  

8 ┌ↄ  
1 ⁸ ⁸ 2

⁸ 3  
 

9 ┌ↄ  1   

10 
ⅎ╪

 
  

GHS H27  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/15 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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37. ◒꜡꜡ⱬfi☺ꜞ♦fiⱴ꜡ⱡ♬♩ꜞꜟ 

 ─  

2-◒꜡꜡ⱬfi☺ꜞ♦fiⱴ꜡ⱡ♬♩ꜞꜟ│⁸ ⌂ ╩ ≈ ─ ≢№╢⁹ ┘

≤ ⇔≡⁸▪fi⸗♬▪╩ ∂╢⁹ ∆╢≤ ⇔⁸ ⁸◦▪fi ┘

⌂≥─ ⌂ⱨꜙכⱶ╩ ∂╢⁹ ≤ ⇔ↄ ⇔⁸ ╛ ─ ╩ ∂╢224⁹ 

 

 37.1-1 2-◒꜡꜡ⱬfi☺ꜞ♦fiⱴ꜡ⱡ♬♩ꜞꜟ─ 224 

188.6 - 93-96ϴ 310-315ϴ 

CAS No2698-41-1 1-5g/L (20ϴ) 

 

ה   

│⁸ ⌐ ●☻≤⇔≡ ↕╣≡™╢225⁹ ≢│⁸ ╩ ⇔⁸ │

∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑

╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─

1 ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙ

│כꜞⱴ◘כ  37.3-1 ┘  37.3-2⌐ ∆≤⅔╡≢№╢⁹ 

 

 

                                                        
224 ILO (2002) International Chemical Safety Card o-CHLOROBENZYLIDENEMALONONITRILE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1065&p_version=2) 
225 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_2698-41-1.html) (201910 ) 
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 37.3-1  

 

 

 

 

 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 ◖ⱱכ♩

 

Ƌ ◒꜡꜡ⱬfi☺ꜞ♦fiⱴ꜡ⱡ♬♩

ꜞꜟ CS ┌ↄ ≤

─ ╩ ═╢√╘⌐⁸◌

ꜞⱨ◊ꜟ♬▪ ─ⱨ◊כ♩☺ꜗ

◒♁fi ◐ꜗfiⱪ⌐

⇔ ╩ ↑√ 6,723

◖ⱱכ♩ ⌐ ⇔

≡⁸ ARI ─

╩ ┘ 6 ╕

≢ⱨ◊꜡כ▪♇ⱪ⇔√⁹ 

Ƌ ◓ꜟכⱪ⌐╟∫≡┌ↄ ⅜

⌂╢√╘⁸↓╣╠─ ™⌐╟

╢ ╩ ⇔√⁹ 

Ƌ ⌐│⁸ⱳ▪♁fi ╩

™√⁹ 

Ƌ ⌐⅔™≡⁸┌ↄ ─

≤ ⇔≡⁸CS┌ↄ

⌐ ARI ≤ ↕╣╢ꜞ☻◒⅜

⌐ ⅛∫√(ꜞ☻◒ 2.44 

(95%CI:1.74-3.43))⁹ 

Ƌ ╕√⁸◌▬ ─ ⁸CS

┌ↄ ─ ARI ─ │⁸CS

┌ↄ ⌐ ∆╢ ⅜

↕╣√(p=0.03)⁹ 

Ƌ ┌ↄ ─ⱳ▪♁fi

≢│⁸0-2mg/m3─ ⌐┌ↄ

↕╣√ ≤ ⇔≡ 2-5mg/m3

─ ≡─ ⌐┌ↄ ↕╣

√ │⁸ARI ─ ⌐

⌂ ⅜№╢↓≤⅜ ↕╣√

(p=0.006)⁹⇔⅛⇔

≢─ ⌂ │╖╠╣⌂⅛∫√

(p=0.72)⁹ 

Ƌ  

Ƌ  

Ƌ ◐ꜗfi

ⱪ─

⌐ ↕╣╢◒

꜡꜡ⱬfi☺ꜞ♦

fiⱴ꜡ⱡ♬♩ꜞ

ꜟ 

Ƌ 0-2⁸2-5⁸

5-10⁸>10

mg/m3 ─ 4

 

Ƌ ⱨ◊כ♩☺ꜗ◒♁

fi ◐ꜗfiⱪ≢

─ ─

≤⇔≡

╩ ↑┌ↄ ⁹↓

─ ≢│⁸

╡─ CS╩☻ⱪ꜠

≡⇔כ ⇔√♅

ꜗfiⱣכ ⌐

⅜ ╡⁸ⱴ☻◒╩

≈↑≡ ₁⌂

╩ ™⁸ⱴ☻◒╩

⇔≡ ∆╢⁹

∫╟⌐ⱪכꜟ◓

≡⁸0-2⁸2-5⁸5-

10⁸>10 mg/m3

─ ⌂╢ ┼─

⅜ ╦╣√⁹ 

Hout JJ 

et al 

2014 
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 37.3-2  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─  Ƌ 24 ⁸ ⌐ ╩ ─כⱵ♦◌▪ꜟכ◒☻╢™

 

Ƌ ┌ↄ 4 ⁸ ⁸ ⁸ ⅜ ⁹ 

Ƌ ─ ≢┘╕╪ ─ ╩ ℮ ⅜ ╠⅛⌐

⌂∫√⁹╕√ X ≢ ─ ⅜ ╘╠╣⁸ CT

☻◐ꜗfi≢ ⅜ ╠⅛⌐⌂∫√⁹ 

Ƌ CMR ╟╡⁸ ⌐╟╢

≤ ⁹◖ꜟ♅◖☻♥꜡▬♪≤ 3

≢ ╩ ℮⁹ │ ⇔√⅜⁸40 ─ ◄

כ◖ ≢│⁸ ─ ╩ ℮ ⌂

⅜ ╠╣√⁹ 

Ƌ ╙ ↓⇔≡™√ ◒꜠▪♅♬fi116ɛmol/L 

Ƌ  

Ƌ 10

 

Ƌ ≤

⇔≡ ↕╣╢

◒꜡꜡ⱬfi☺ꜞ

♦fiⱴ꜡ⱡ♬♩

ꜞꜟ 

Ƌ  

Ƌ ₁─♩꜠כ♬fi

◓⌐╟╡ 10

⌐ 2 ┌ↄ ⇔

√≤№╢⅜⁸

│ He 

was exposed twice 

in ten minutes in a 

daily training 

session ⁹ 

Zakhama 

L et al. 

2016 
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 ⌐╟╢ ┘ ─  

37.4.1  

 37.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  o-CHLOROBENZYLIDENEMALONONITRILE 

ↄ┌ה  TLV: 0.05ppm (STEL) ( )  A4(⌐⅔↑╢ ⅜╪ ⅜

≢⅝≡™⌂™ ) 

DFG   

ↄ┌ה   

 

37.4.2  

 37.4-2 ⌐╟╢2-◒꜡꜡ⱬfi☺ꜞ♦fiⱴ꜡ⱡ♬♩ꜞꜟ─ 226 

 

  

                                                        
226 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ2-◒꜡꜡ⱬfi☺ꜞ♦fi

ⱴ꜡ⱡ♬♩ꜞꜟₓ 

[2698-41-1] 
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 37.4-3 2-◒꜡꜡ⱬfi☺ꜞ♦fiⱴ꜡ⱡ♬♩ꜞꜟ─GHS GHS⸗♦ꜟ ┘EU─CLP

 

 

GHS  CLP  

ₒ2-◒꜡꜡ⱬfi☺ꜞ♦fiⱴ꜡ⱡ♬♩

ꜞꜟₓ 

2019 ↕╣

≡™⌂™ 

1 

 

 4  

 Ĭ  

●☻  

   

∂╪⁸Ⱶ☻♩ 2 

2 /  1  

3 ⌐ ∆╢ ⌂ /  1  

4 
 Ĭ  

 Ĭ  

5  Ĭ  

6 ⅜╪  Ĭ  

7  Ĭ  

8 ┌ↄ  3   

9 ┌ↄ  1   

10 
ⅎ╪

 
Ĭ  

GHS H25  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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38. ◦ꜞ◌ 

 ─  

⌐⅔™≡⁸ ◦ꜞ◌⌐ ↕╣≡™╢ 227│ ─≤⅔╡≢№╢⁹ 

ה ◔▬ CAS:7631-86-9  

ה ◔▬ CAS:15468-32-3  

 ♩▬ꜝⱤ♩☻ꜞ◒ה

ה  

 Silica dust, crystalline, in the form of quartz or cristobaliteה

 

↓╣╠─℮∟⁸ ─ ⌐ ∆╢ ⅜№╢ 4 ╩ ⌐ ⇔√⁹ 

ה ◔▬ CAS:7631-86-9  

ה ◔▬ CAS:15468-32-3  

 ♩▬ꜝⱣ♩☻ꜞ◒ה

ה  

 

◔▬ CAS:7631-86-9 │⁸ ─ ≢№╢228⁹ ┘ ─ ╩ ╗

◔▬ ─ ≢№╢⁹ 

◔▬ CAS:15468-32-3 │⁸ │ ─ ≢№╢⁹ ⌂ ≤ ⇔⁸ ╛

─ ╩╙√╠∆⁹ ≢№╡⁸♩ꜞ☺ⱴ▬♩≤™℮ ⅜№╢229⁹ ⌐╙ ∆╢⅜⁸

╩ ≢ ∆╢№╠╝╢ ≢ ↕╣╢ 232⁹ 

◒ꜞ☻♩Ᵽꜝ▬♩│⁸ ─ ≢№╡ ┘ ⌐ ≢№╢⁹ ≢╙ ⌂ ≢№╢⁹

≤ ⇔⁸ ╛ ─ ╩ ∂╢230, 231⁹ ≢№╡⁸◒ꜞ☻♩Ᵽꜟ ─ ╩ ≈⁹

⌐ ∆╢⅜⁸ ╩ ≢ ∆╢№╠╝╢ ≢ ↕╣╢232⁹ 

│⁸ ─ ─ ≢№╢⁹ ≤ ⇔ↄ ⇔⁸ ╛ ─ ╩

∂╢233⁹ ⌐ ∆╢ ╙ ⌂ ─ ◦ꜞ◌≢№╡⁸ ⌐ ≢№╢ 232⁹ 

 

 38.1-1 ◔▬ CAS:7631-86-9 ─ 228 

60.1 - 1,710ϴ 2,230ϴ 

CAS No7631-86-9 - 

                                                        
227  9─165─2 ╩ ⇔⁸ │ ∆═⅝ ┘ ⌐ ↕╣≡™╢⁹

NITE ◦☻♥ⱶ 
(https://www.nite.go.jp/chem/chrip/chrip_search/cmpInfLst?_e_trans=&slIdxNm=673&slScNm=RJ_04_021&slScCtNm=0&slScRg

Nm=-&ltCatFl=&slMdDplt=1&ltPgCt=100&stMd=) (20202 ) 
228  (2016) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/7631-86-9.html) 
229 ILO (2016) International Chemical Safety Card TRIDYMITE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0807&p_version=2) 
230 ILO (2016) International Chemical Safety Card CRISTOBALITE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_card_id=0809&p_edit=&p_version=2&p_lang=ja) 
231  (2016) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/14464-46-1.html) 
232 WHO (2000) Concise International Chemical Assessment Document 24 CRYSTALLINE SILICA, QUARTZ 

(https://www.who.int/ipcs/publications/cicad/en/cicad24.pdf) 
233 ILO (2016) International Chemical Safety Card QUARTZ 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0808&p_version=2) 
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 38.1-2 ◔▬ CAS:15468-32-3 ─ 229 

60.1 - 2.3g/cmį 1,703 2,230 

CAS No15468-32-3  

 38.1-3 ◒ꜞ☻♩Ᵽꜝ▬♩─ 230 

60.1 - 2.3g/cmį 1,713 2,230 

CAS No14464-46-1  

 38.1-4 ( )─ 233 

60.1 - 2.6g/mį 1,610 2,230 

CAS No14808-60-7  

 

ה   

◔▬ CAS:7631-86-9 │⁸ fi◐⁸▬⁸כ◌♇ꜝ⁸ ⁸ ⁸ ⁸ ◗

ⱶ⁸ ◗ⱶ⁸◦ꜞ◖fi◗ⱶ⁸ ⁸ ⁸☻כꜞ◓⁸ ⁸ ⁸ ─

⁸ ה ⁸ ⱳꜞ◄☻♥ꜟ─ ⁸╤ ⁸ ⁸ ⁸ ─Ᵽ▬

fi♄⁸כ◒ꜝⱨ♩ ─∆═╡ ╘⁸ ⁸ ●☻─ ⁸IC ⱨ▫ꜝ⁸כ

●ꜝ☻ ⁸ ⌂≥⌐ ↕╣≡™╢234,235⁹OECD─ꜞ☻◒ 2004 236⌐╟╢≤⁸

┼─ ┌ↄ ─ ⅜№╢ ≤⇔≡⁸ ─ ╩│∂╘⁸ ≤⇔≡

◦ꜞ◌≤◔▬ ╩ ∆╢◗ⱶ/◦ꜞ◖fi╛ ⁸ⱪꜝ☻♅♇◒⁸כ◌♇ꜝ/ ⁸ ⁸ ⁸

─ ┘ ⌂≥─ ─ ╩ →≡™╢⁹ATSDR─ꜞ☻◒ 2017237≢│⁸

◦ꜞ◌─ ┌ↄ ─ ⅜№╢ ≤⇔≡⁸ ⁸ ⁸ ⁸ ⁸

┘ ⁸ ⁸ ⁸ ⁸☿ꜝⱵ♇◒⁸ ⁸◘fi♪Ⱪꜝ☻♩⌂≥─ ╩

→≡⅔╡⁸∕─ ⌐╙ ┘ ─ ⁸◗ⱶ≤ⱪꜝ☻♅♇◒⁸ ⁸ ≤ ⁸ ▪☻

ⱨ□ꜟ♩≤ⱨ▼ꜟ♩⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥⌐ ⇔√ ┌ↄ ─

╙ ⇔≡™╢⁹↕╠⌐⁸ ≢│⁸ ╛ ─ ─┌ↄ ⌂≥⌐≈™≡╙

⇔≡™╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤

╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

◔▬ CAS:15468-32-3 ─ ┌ↄ ⌐≈™≡⁸WHO─ 2000238≢│⁸

─┌ↄ ╛⁸ ◄fi☺fiⱩ꜡♇◒╩ ∆╢⌡∏╖ Gray cast iron─

╩ ≤⇔√ ─ ╩ ⇔≡™╢⁹ATSDR─ꜞ☻◒ 2017237≢│⁸ ◦ꜞ◌

─ ┌ↄ ─ ⅜№╢ ≤⇔≡⁸ ⁸ ⁸ ⁸ ⁸ ┘

⁸ ⁸ ⁸ ⁸☿ꜝⱵ♇◒⁸ ⁸◘fi♪Ⱪꜝ☻♩⌂≥─ ╩ →≡⅔

╡⁸∕─ ⌐╙ ┘ ─ ⁸◗ⱶ≤ⱪꜝ☻♅♇◒⁸ ⁸ ≤ ⁸ ▪☻ⱨ□ꜟ

♩≤ⱨ▼ꜟ♩⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥⌐ ⇔√ ┌ↄ ─ ╙

                                                        
234 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_7631-86-9.html) (201910 ) 
235 Kyoto Encyclopedia of Genes and Genomeshttps://www.kegg.jp/dbget-bin/www_bget?dr_ja:D0652120202  
236 OECD (2004) SIDS INITIAL ASSESSMENT PROFILE Silicon Dioxide, Silicic Acid, Aluminum Sodium Salt, Silicic Acid, 

Calcium Salt (https://hpvchemicals.oecd.org/UI/handler.axd?id=81d3694a-a582-4fa8-a8f2-f771459b67ed) 
237 ATSDR (2017) TOXICOLOGICAL PROFILE FOR Silica (https://www.atsdr.cdc.gov/ToxProfiles/tp211.pdf) 
238 WHO (2000) Concise International Chemical Assessment Document 24 CRYSTALLINE SILICA, QUARTZ  

(https://www.who.int/ipcs/publications/cicad/en/cicad24.pdf) 
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⇔≡™╢⁹↕╠⌐⁸ ≢│⁸ ╛ ─ ─┌ↄ ⌂≥⌐≈™≡╙ ⇔≡

™╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠

╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

◒ꜞ☻♩Ᵽꜝ▬♩│⁸ ⁸ ─ ⌂≥⌐ ↕╣≡™╢239⁹OECD

─ꜞ☻◒ 2011240≢│⁸ ◦ꜞ◌ ◒ꜞ☻♩Ᵽꜝ▬♩ ┘ ⌐╟╢ ┌ↄ ─

≤⇔≡⁸ ─ ╛⁸IARC⌐╟╢ ╛ ⁸ / ⁸ ⁸ ꜠fi

● ─ ╩ ≤⇔√ ─ ╛⁸ ⁸☻☼⁸♃fi◓☻♥fi─ ⁸ ⁸

⁸ ⁸ ⌐ ╦╢ ╩ ≤⇔√◖ⱱכ♩ ╩♃כ♦─ ™√ⱷ♃ ─ ⌂≥╩

⇔≡™╢⁹ATSDR─ꜞ☻◒ 2019 241≢│⁸ ◦ꜞ◌─ ┌ↄ ─ ⅜№╢

≤⇔≡⁸ ⁸ ⁸ ⁸ ⁸ ┘ ⁸ ⁸ ⁸

⁸☿ꜝⱵ♇◒⁸ ⁸◘fi♪Ⱪꜝ☻♩⌂≥─ ╩ →≡⅔╡⁸∕─ ⌐╙ ┘ ─

⁸◗ⱶ≤ⱪꜝ☻♅♇◒⁸ ⁸ ≤ ⁸ ▪☻ⱨ□ꜟ♩≤ⱨ▼ꜟ♩⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⌂≥⌐ ⇔√ ┌ↄ ─ ╙ ⇔≡™╢⁹↕╠⌐⁸ ≢

│⁸ ╛ ─ ─┌ↄ ⌂≥⌐≈™≡╙ ⇔≡™╢⁹ │⁸

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑

╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

│⁸ ⁸◔▬ ♄כ♁ ⁸ ⌂≥⌐ ↕╣≡™╢242⁹OECD─ꜞ☻

◒ 2011243≢│⁸ ◦ꜞ◌ ◒ꜞ☻♩Ᵽꜝ▬♩ ┘ ⌐╟╢ ┌ↄ ─ ≤⇔

≡⁸ ─ ╛⁸IARC⌐╟╢ ╛ ⁸ / ⁸ ⁸ ꜠fi●

─ ╩ ≤⇔√ ─ ╛⁸ ⁸☻☼⁸♃fi◓☻♥fi─ ⁸ ⁸ ⁸

⁸ ⌐ ╦╢ ╩ ≤⇔√◖ⱱכ♩ ╩♃כ♦─ ™√ⱷ♃ ─ ⌂≥╩ ⇔≡™

╢⁹WHO─ 2000244≢│⁸ ─┌ↄ ╛⁸ ◄fi☺fiⱩ꜡♇◒╩ ∆╢⌡∏

╖ ─ ╩ ≤⇔√ ─ ╩ ⇔≡™╢⁹ATSDR─ꜞ☻◒

2019 245≢│⁸ ◦ꜞ◌─ ┌ↄ ─ ⅜№╢ ≤⇔≡⁸ ⁸ ⁸ ⁸

⁸ ┘ ⁸ ⁸ ⁸ ⁸☿ꜝⱵ♇◒⁸ ⁸◘fi♪Ⱪꜝ☻

♩⌂≥─ ╩ →≡⅔╡⁸∕─ ⌐╙ ┘ ─ ⁸◗ⱶ≤ⱪꜝ☻♅♇◒⁸ ⁸ ≤

⁸ ▪☻ⱨ□ꜟ♩≤ⱨ▼ꜟ♩⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⌂≥⌐ ⇔√

┌ↄ ─ ╙ ⇔≡™╢⁹↕╠⌐⁸ ≢│⁸ ╛ ─ ─┌ↄ

⌂≥⌐≈™≡╙ ⇔≡™╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝

┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™

╢⁹ 

 

                                                        
239  (2016) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/14464-46-1.html) 
240 OECD (2011) INITIAL TARGETED ASSESSMENT PROFILE (Human Health) Quartz and Cristobalite 

(https://hpvchemicals.oecd.org/UI/handler.axd?id=4bac769f-732c-4136-ba97-3b87246d3b2f) 
241 ATSDR (2019) TOXICOLOGICAL PROFILE FOR Silica (https://www.atsdr.cdc.gov/ToxProfiles/tp211.pdf ) 
242 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_14808-60-7.html) (201910 ) 
243 OECD (2011) INITIAL TARGETED ASSESSMENT PROFILE (Human Health) Quartz and Cristobalite 

(https://hpvchemicals.oecd.org/UI/handler.axd?id=b68bb357-e6dd-4db9-b05c-8148223fc0ff 
244 WHO (2000) Concise International Chemical Assessment Document 24 CRYSTALLINE SILICA, QUARTZ 

(https://www.who.int/ipcs/publications/cicad/en/cicad24.pdf) 
245 ATSDR (2019) TOXICOLOGICAL PROFILE FOR Silica (https://www.atsdr.cdc.gov/ToxProfiles/tp211.pdf) 
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1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 4 ╩ꜞ☻♩▪♇ⱪ⇔√⁹╕√⁸ ⌐ ∆╢ ≤⇔

≡⁸ ─ 1 ⁸ ─ 3 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  38.3-1 ┘  38.3-2⌐ ∆≤⅔╡≢№╢⁹ 

 38.3-1  

 

                                                        
246 ▪☻ⱬ☻♩≤◦ꜞ◌─ ┌ↄ ⌐ ∆╢RA ─OR╩ ⁹▪☻ⱬ☻♩≤◦ꜞ◌│≥∟╠╙ ⌐ ∆╢◔▬ ≢№╢⁹◦ꜞ◌┼─ │ ⁸ ╩

╗ │◖fi◒ꜞכ♩─ ╩ ≤∆╢⅜⁸▪☻ⱬ☻♩┼─ │ ╩ ╡ ℮ ⌐╟╡ ⌐ ─♩☻fi≢│⁸1982⌐▪☻ⱬ♦כ▼►☻⁹╢↓ ≤

⅜ ↕╣≡™√⅜⁸1980╟╡ ⌐ ↕╣√ ⌐│∕─ ⅜╕∞ ⇔≡™╢⁹⇔√⅜∫≡⁸ ─ │⁸ ⅎ┌ ─ ⌐▪☻ⱬ☻♩⌐↕╠↕╣╢

ꜞ☻◒⅜ ≤⇔≡№╢⁹↓─ ─ │⁸◔▬ ─▪☻ⱬ☻♩≤◦ꜞ◌┼─ ⅜RA─ ꜞ☻◒⌐ ╓∆ ╩ ∆╢↓≤≢№╢⁹ 

 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 ◖ⱱכ♩

 

Ƌ ▪☻ⱬ☻♩ ┘◦ꜞ◌┼─

┌ↄ ≤ ꜞ►ⱴ♅

RA ─ ╩ ═╢√╘

fi♦כ▼►☻⁸⌐ EIRA

the Epidemiological 

Investigation of Rheumatoid 

Arthritis Study. ⌐♃כ♦─

≠⅝ 1996-2013 ⌐ RA╩

⇔√ 11,285 3,623 ⁸

7,662 ⁸

115,249 36,880 ⁸

78,369 ╩ ⌐⁸

┌ↄ ꜠ⱬꜟ╩ ⇔√⁹ 

Ƌ ⌐│⁸ ⁸ ⁸ ⁸

ꜟכ◖ꜟ▪⁸ ⁸ ⌐

≈™≡ ⇔√꜡☺☻♥▫♇◒

╩ ™√⁹ 

Ƌ ◦ꜞ◌⌐┌ↄ ⇔√ ≢│

RA─ꜞ☻◒⅜ ⅛∫√(

RA─ OR 1.4 (95%CI:1.2-1.6)⁸

RA─ OR 1.3 (95%CI:1.0-

1.5))⁹ 

Ƌ ╕√⁸ RA─ ⁸▪☻

ⱬ☻♩ │◦ꜞ◌┼─┌ↄ ⅜

↕╣√ ⌐ ∂≡⁸

─╖╩ ⁸┌ↄ ⅜ ↕╣

√ ⅜ ™╒≥ OR⅜ ™

⅜ ╠╣√ ≤ ⇔ 5≈─

┼ ⇔√ │ OR2.3 

95%CI:1.4-3.8⁸

p<0.0001 ⁹ 

Ƌ  

Ƌ  

Ƌ ◦ꜞ◌246 

Ƌ  

Ƌ ┌ↄ ⱴ♩ꜞ

◒☻╩ ™≡

┌ↄ ╩ ⁹ 

Ƌ ◦ꜞ◌┌ↄ │

⁸ ╩ ╗

│◖fi◒ꜞכ

♩─ ⌐ ↓

╢⁹ ≢│⁸

◦ꜞ◌┌ↄ ╩⁸

⌂

<5ɛm

◦ꜞ◌ ∂╪

⌂≥ ┼

─ ┌ↄ ≤

⇔≡ ⇔√⁹ 

Ilar A et 

al. 2019 
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No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

2  Ƌ ╙╖ ⌐╟╢ ─

╩ ═╢√╘⌐⁸

─☿ꜝⱵ♇◒

≢╙╖ ⌐┌ↄ ⅜

№╢ 16

54.7 ─

┘

╩ ∫√⁹ 

Ƌ X ─ ╟╡⁸16 ─℮∟ 7

⅜ ◒ꜝ▬♥ꜞ▪ Roentgen-

Diagnostic Criteria and Principles of 

Management of Pneumoconiosis─ ◌

I⁸3כꜞ◗♥ II⁸6כꜞ◗♥◌⅜ ⅜◌♥

≥+Oכꜞ◗ ↕╣√⁹ 

Ƌ ╕≢─ │ 21.3 ≢

№╢⅜⁸ │ 4 ≢№∫√⁹ 

Ƌ ⌐ ∆╢ │⁸ ⌐ ⌂

⇔⁹ 

Ƌ  

Ƌ  

Ƌ ╙╖ ∂╪

⌐ ╕╣╢ ◦ꜞ◌ 

Ƌ ╙╖ ╩ 1,300

≢ ∆╢≤ ◦ꜞ◌

│ 93.8%≤⌂╡⁸∕

─℮∟ 38.0%⅜◒ꜞ☻♩

Ᵽꜝ▬♩≢№∫√⁹♩ꜞ

☺ⱴ▬♩ │

6.1%≢№∫√⁹ 

Ƌ ╕√⁸ ─ ∂╪

│⁸ ╩ ℮ 4.9 

mg/m3 ⁸╙╖ ╩☻

╢∆◓fi♬כꜞ◒

19.3mg/m3 ⁸╙╖

╩Ⱪ꜠fi♪∆╢

12.8mg/m3 ≢№∫

√⁹ ⌐√╕∫√ ∂╪

─ ◦ꜞ◌ │

72.3%⁹ 

Ƌ ☿ꜝⱵ♇◒

≢⁸╙

╖ ╩

⌐

╘√╡⁸┤

╢™⌐⅛↑

╢ ⌐

⁹ 

Liu 

Shuchun 

et al. 

1996 
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No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

3 ◖ⱱכ♩

 

Ƌ ┼ RQ ─

┌ↄ ≤

─ ╩ ═╢

√╘⌐⁸♪▬♠►ꜝfi

╩ ⌐⇔√◖ⱱ

♩כ ⌐♃כ♦─

≠⅝⁸ ≤⇔≡

⌐ ╩

⇔√ 65 ─

292 ≤⁸

872 ╩ ⌐⁸RQ┼

─ ┌ↄ ╩

═√⁹ 

Ƌ ⌐│⁸ ⁸ⱷ♃

Ⱳꜞ♇◒◦fi♪꜡כ

ⱶ⁸ⱬכ☻ꜝ▬fi

⌐≈™≡

⇔√ ⅝꜡☺

☻♥▫♇◒ ╩ ™

√⁹ 

Ƌ RQ┼─ ┌ↄ │⁸0-38.9mg/m3/ ≢№

∫√⁹ 

Ƌ ♦כ♃╩ RQ┌ↄ ≢ 3 (<5.74mg/m3/

⁸5.74-<14.62mg/m3/ ⁸֕14.62mg/m3/ )

⌐ ↑≡ ∫√ ≢│⁸RQ┌ↄ ─

(>14.62mg/m3/ )≤ ≤─

⌐ ⌂ │ ╠╣⌂⅛∫√(OR1.27 

(95%CI:0.82-1.98))⁹ 

Ƌ ה ─ ╛ ⌐

╟╢┌ↄ ─ ╩ ╡ ↄ√╘⌐⁸♦כ

♃╩ 1929 5 8 ─ ╕╣

╛ ─┌ↄ ─ ⅜№╢ ⁸

─ ╕╣ ┌ↄ │►ꜝfi ≢

⇔⅛ ↓∫≡™⌂™ ⌐ ↑ ╩ ⁹

∕─ │⁸1929 5 8 ─

╕╣≢№╡⁸ ─ 1946-1954

⌐ ↕╣√ ⌐≈™≡─╖⁸RQ┌

ↄ ─ ≢ ⌐ ™

─ꜞ☻◒⅜ ╠╣√(OR6.47 (95%CI=1.33-

31.5))⁹ 

Ƌ  

Ƌ  

Ƌ  

Ƌ  

Ƌ ►ꜝfi ⌐

⇔≡┌ↄ ⁹┌ↄ

│⁸♪▬♠►

ꜝfi ◖ⱱכ♩

─ ┌ↄ

ⱴ♩ꜞ◒☻╩ ™

≡ ⁹ 

Gellissen 

J et al. 

2019 
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247 ◦ꜞ◌⁸☿ⱷfi♩⁸ ⁸▪☻ⱬ☻♩─4≈─ ∂╪╩ ╗⁹◦ꜞ◌⅜ ⅛ ⌂⇔⁹ 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

4 

 

Ƌ ◦ꜞ◌⌂≥─ ∂╪┼─

┌ↄ ≤⁸

─℮≈ ה ≤─

╩ ═╢√╘⌐⁸

Ᵽ▬○Ᵽfi◒◖ⱱכ

♩ ⌐♃כ♦─ ≠

⅝⁸ ⌐ ⇔◦ꜞ◌

┘▪☻ⱬ☻♩⁸☿ⱷ

fi♩⁸ ┌ↄ ⅜№

╢ 359 120 ⁸

239 ⁸┌ↄ ⅜

⌂™ 1,253

218 ⁸ 1,035

╩ ⌐⁸┌ↄ

⁸ꜝ▬ⱨ☻♃▬ꜟ⁸

⁸ ╩▬fi♃ⱦꜙ

 ⁹√⇔כ

Ƌ ⌐│⁸ ⁸ ╕

≢─ ⁸ ⁸ ꜠

ⱬꜟ⁸ ⁸ ⁸

⁸ ⁸

│ ⁸

┌ↄ ⁸ ┌ↄ

⁸ ⌂≥ ┘

⌐≈™≡ ⇔

√꜡☺☻♥▫♇◒ ╩

™√⁹ 

Ƌ ┘ │⁸┌ↄ

60.9±8.3 ⁸10.0±88.1 ⁸

60.3±8.2 ⁸9.8±7.9 ≢№∫√⁹╕√

┌ↄ 359 ─℮∟⁸89 ⅜◦ꜞ◌┼

─┌ↄ ⅜№∫√⁹ 

Ƌ ◦ꜞ◌┌ↄ │⁸℮≈ ≤ ⌂

⅜№∫√(OR3.12 (95%CI:1.17-8.31))⁹╕√

◦ꜞ◌┌ↄ │⁸ ─ꜞ☻◒≤╙

⌂ ⅜№∫√(OR5.29 (95%CI:1.76-

15.92))⁹ 

Ƌ  

Ƌ ┌ↄ

─

23.2±9.1  

Ƌ ◦ꜞ◌247 

Ƌ  

Ƌ ╩ ⇔≡┌ↄ

⁹ 

Lin Qiu-

Hong et 

al.2014 
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 38.3-2  

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ∕─  1  

Ƌ 57 ⁸ ⌂⇔⁹ 

Ƌ │ 25 ≢ ⌐ ⁸32 ≢ ⌐꜠▬ⱡכ ⁸

41 ≢ ─ ≤ ⅜ ⇔⁸48 ≢ ≤ ↕

╣√⁹ 

Ƌ │⁸ ⌐ ∆╢ ☻ⱦכ◘

KCOMWEL ⅛╠ ╩ ↑√⁹ │ ꜞ►

ⱴ♅ ≢ 1⅛ ↔≤⌐ ╩ ↑⁸ⱪ꜠♪♬♂꜡fi⁸

⁸▪fi☺○♥fi◦fi II ⁸ ☻♥꜡▬♪

⁸◐◘fi♅fi○◐◦♄כ♀ ⁸◄fi♪☿ꜞfi

─ ╩ ↑≡™╢⁹ 

 

2 

Ƌ 52 ⁸ №╡⁹ 

Ƌ │⁸32 ≢ ─ 3 ≤ 4 ─ ⌐♅▪ⱡכ♀─ ⅜

╣⁸37 ≢꜠▬ⱡכ ⁸38 ≢ ≤ ↕╣

√⁹ 

Ƌ │⁸KCOMWEL⅛╠ ─ ╩ ↑

√⁹ │ ꜞ►ⱴ♅ ≢ 3⅛ ↔≤⌐ ╩ ↑⁸◌ꜟ◦

►ⱶ♅ꜗⱠꜟ ⁸ ⁸◄fi♪☿ꜞfi

⁸ ─ ╩ ↑≡™╢⁹ 

1  

Ƌ  

Ƌ 15

⅛╠☺ꜙ◄

כꜞ

⌐ 17

⁹ 

 

2  

Ƌ  

Ƌ 23

⅛╠☺ꜙ◄

כꜞ

⌐ 7

 

Ƌ ◦ꜞ

◌─ ∂

╪ 

Ƌ 

≢ ∫√

─

◦ꜞ◌

⁸
56.66% 

Ƌ ☺ꜙ◄ꜞכ─√╘─

⌐ ⇔≡┌ↄ

⁹ 1≤ 2⅜

⌐ ╘√ │ ▬

◒♁fi ⌐№╢ ∂

≢№╡⁸ ─╟℮

⌂ ≢№∫√⁹ 

Ƌ 2 ≡─ ⌐│

⅜ 70 m2─ 20╩ ⅎ

╢ ⅜№╡⁸1≈─

⌐│ 15 ─

⅜ ╩ ∫≡™√⁹

─ ™ ⌐ 1≈─

≤ 2≈─ ↕⌂

⅜№∫√⅜⁸ ─

│ ≢№╡⁸ ⌐

╒↓╡∫╔⅛∫√⁹♅▼

─כ♁fiכ ⌐╒↓

╡⅜ ⌐ ⇔√⁹

─ ⁸ ⁸ ┘

│ ⅎ∏ ╦╣⁸↓

─ⱪ꜡☿☻⅛╠─ ∂╪

│ ⌐ ⇔√⁹ 

Kim JY 

et al. 

2017 
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No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

2 Ƌ ─

 

Ƌ 64  

Ƌ 2018 ⌐ 1⅛ ↄ ─ ─√╘ ⁹ X ┘ CT☻

◐ꜗfi≢│⁸ ⌐ ≢ ─◘▬☼≤ ⅜ 2011 ─╙─

≤ ⇔≡ ⌐ ⇔√⁹ ─ ≢│⁸

┘™ↄ≈⅛─ ╩ ℮ ⱴ◒꜡ⱨ□כ☺─

┘╕╪ ╩ ⇔√ ⅜ ╠╣√⁹ 

Ƌ ─ ┌ↄ ╩ ⇔≡⁸ ⌂ ╩ ℮ ≤

⁹ 

Ƌ ≤ 1⅛ ─ ⁸ │ ⇔⁸FEV1

forced expiratory volume in 1⁸1 │ 75%⅛╠ 83%⌐ ⇔

√⁹ 

Ƌ ◦ꜞ◌╩ ╗ ∂╪│⁸5 ─ ⌂ ╩ ⅝

↓⇔⁸ ─ ╩ ⅝ ↓⇔√ ⅜№╢↓≤

╩ ⇔√⁹ 

Ƌ  

Ƌ 42  

Ƌ 

◦ꜞ◌─ ∂

╪ 

Ƌ  

Ƌ 1972 ⅛╠ 1992 ╕

≢─ 17 ⁸3

─ ╩ ⅝⁸

≢

⁹ ─ ™♥fi

♩ ≢⁸ ⌂⇔

≢⁸ ╩ 1 12

⁸ 6

⇔√⁹1992 ⌐

╩ ╘√ │⁸

─ ─ ╩

╘╢⁹ ╩

∑∏⌐⁸ ─ ™

≢ ─

♄fi▬ꜝ◓כꜝכ꜡

╩כ ⇔≡⁸25

⁸ ⁸ ⁸ ⁸

╩ ⇔

√⁹ ╩ ─

─ ╡ ⌐

⅞⁸∕╣⅛╠◓

ꜝ▬fi♄כ─ ╩

⇔≡⁸ ╩

⌐ ╣√⁹ 

Yoon HY 

et al 2018 
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No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

3 Ƌ ─

 

1  

Ƌ 27  

Ƌ ⁸ ⁸ ⅜№╡ ⁹ 

Ƌ CT☻◐ꜗfi│⁸ꜞfiⱤ ≤ ꜞfiⱤ ─ ╩ ℮

─ ╩ ⇔√⁹╕√ ꜞfiⱤ ─

⌐╟╡ ╠╣√ ╩☻◦כ♪▬◖ꜟ◘⁸│ ∆╢

┘ ⅛╠⌂╢ ╩ ╠⅛⌐⇔√⁹ 

 

2  

Ƌ 33  

Ƌ 1≤ ∂ ⌐ ⁸ ⁸ ⁸

⌂ X ⁸ ╩ ∆ ⌐╟╡◘ꜟ◖

≥☻◦כ♪▬ ↕╣√⁹ 

 

Ƌ  

Ƌ 

3-6  

Ƌ ◒ꜞ☻

♩Ᵽꜝ▬♩─

∂╪ 

Ƌ ◒ꜞ♇

ⱪ ─

─fiכ♂

∂╪ 5.99 

mg/m3  

Ƌ ♪▬♠⌐№╢ ─

Ɫ꜡◕fiꜝfiⱪ

⌐ ⇔≡┌ↄ

╩Ⱪכꜙ♅☻ꜝ◓⁹

╢ ⁸ ⌐

⇔√●ꜝ☻╩ ╡ ╢

⁸╕√ 2 ↔≤

⌐ 4 ⅛↑≡ ℮

╩ ™√

ⱷfi♥♫fi☻ ⌐

│⁸ ↄ─ ◦ꜞ

◌╛◒ꜞ☻♩Ᵽꜝ▬♩

─ ∂╪⅜ ⇔√⁹

⌐ ─

│⌂⅛∫√⁹ ─

∂╪ ⅛╠│⁸

ꜝfiⱪ♅ꜙכⱩ ≢

№╢ ◦ꜞ◌≤◒

ꜞ☻♩Ᵽꜝ▬♩⅜

↕╣√⁹ 

Ronsman

s S et al. 
2019 

4 Ƌ ─

 

Ƌ 70  

Ƌ ╩ ⌐ ⅜ ⅝ ⁹ X ⌐≡ ⌐ ╩

╘⁸ CT⌐≡ ⌐ ─ ╩ ╘√⁹

FEV1.0%│ 58.8%≤⌂╡⁸1 ─ ╩ ╘√⁹ 

Ƌ ≢│⁸ ⌂⅜╠ ╩ ∆╢▪☻ⱬ☻♩

≤⁸ ─ⱴ◒꜡ⱨ□כ☺─ ⌐│ ╛ ─ ╩

╘√⁹↓╣╠─ │ ꜠fi☼≢─ ⌐⅔™≡ ╩ ╘

√↓≤╟╡ ◦ꜞ◌ ⌐ ∆╢╙─≤ ⅎ╠╣√⁹ 

Ƌ ╛ ≢▪☻ⱬ☻♩ ≤

╩ ╘√↓≤⅛╠⁸™ ≤ ↕╣√⁹ 

Ƌ  

Ƌ 40

 

Ƌ ™ ─

≢№╢

⌐ ╕╣╢

 

Ƌ 20%

 

Ƌ 40 ⌐╦√╡™

⌐ ⇔≡┌

ↄ ⁹ 

 

╠ 

2017 
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 ⌐╟╢ ┘ ─  

38.4.1  

 38.4-1 ⌐╟╢ ↄ┌ה : ◔▬ CAS:7631-86-9 248 

  

IARC  249 

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH   

ↄ┌ה   

DFG   

ↄ┌ה   

 

 38.4-2 ⌐╟╢ ↄ┌ה : ◔▬ CAS:15468-32-3  

  

IARC 
 Silica dust, crystalline, in the form of quartz or cristobalite 

ↄ┌ה  1 ⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆  

EPA 
  

ↄ┌ה   

EU 
 TRIDYMITE 

ↄ┌ה  EU-OEL: (respirable fraction): 0.1mg/m3 (TWA) 

NTP 
 Silica, Crystalline (Respirable Size) 

ↄ┌ה  K ⱥ♩ ⅜╪ ⅜№╢↓≤⅜ ╠╣≡™╢  

ACGIH 
  

ↄ┌ה   

DFG 
 TRIDYMITE 

ↄ┌ה  MAK: ⅜╪ כꜞ◗♥◌  1 

 

  

                                                        
248 ◦ꜞ◌≤ ◦ꜞ◌ ⌐≈™≡ ⇔≡™╢⁹ 
249 ◦ꜞ◌≢№╢▪⸗ꜟⱨ□☻◦ꜞ◌ Silica, amorphous⌐≈™≡ ⅜⌂↕╣≡⅔╡⁸3 ⱥ♩⌐ ∆╢ ⅜╪

⌐≈™≡ ≢⅝⌂™ ⌐ ↕╣≡™╢⅜⁸ ◦ꜞ◌⌐≈™≡ │⌂↕╣≡™⌂™⁹ 
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 38.4-3 ⌐╟╢ ↄ┌ה : ◒ꜞ☻♩Ᵽꜝ▬♩ 

  

IARC 
 Silica dust, crystalline, in the form of quartz or cristobalite 

ↄ┌ה  1 ⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆  

EPA 
  

ↄ┌ה   

EU 
 EU-OEL: (respirable fraction) 0.1 mg/m3 (TWA) 

ↄ┌ה   

NTP 
 Silica, Crystalline (Respirable Size) 

ↄ┌ה  K ⱥ♩ ⅜╪ ⅜№╢↓≤⅜ ╠╣≡™╢  

ACGIH 

 CRISTOBALITE 

ↄ┌ה  
TLV: (respirable fraction) 0.025mg/m3, as TWA A2(⌐⅔↑╢ ⅜╪

⅜ ╦╣╢ ). 

DFG 
 CRISTOBALITE 

ↄ┌ה  MAK: ⅜╪ כꜞ◗♥◌  1  

 

 38.4-4 ⌐╟╢ ↄ┌ה :  

  

IARC 
 Silica dust, crystalline, in the form of quartz or cristobalite 

ↄ┌ה  1 ⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆  

EPA 
  

ↄ┌ה   

EU 
 QUARTZ 

ↄ┌ה  EU-OEL: (respirable fraction) 0.1mg/m3 (TWA) 

NTP 
 Silica, Crystalline (Respirable Size) 

ↄ┌ה  K ⱥ♩ ⅜╪ ⅜№╢↓≤⅜ ╠╣≡™╢  

ACGIH 

 QUARTZ 

ↄ┌ה  
TLV: (respirable fraction) 0.025mg/m3, as TWA A2(⌐⅔↑╢ ⅜╪

⅜ ╦╣╢ ). 

DFG 
 QUARTZ 

ↄ┌ה  MAK: ⅜╪ כꜞ◗♥◌  1 
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38.4.2  

 38.4-5 ⌐╟╢ ◦ꜞ◌─ 250 

 

 

 38.4-6 ◔▬ CAS:7631-86-9 ─GHS GHS⸗♦ꜟ ┘EU─CLP

 

 

GHS  CLP  

ₒ◦ꜞ◌ ( ⁸ ╩ ⇔

√ ◔▬ )x  

2019 ↕╣

≡™⌂™ 

1 

 

   

   

●☻  

   

∂╪⁸Ⱶ☻♩ Ĭ 

2 /    

3 ⌐ ∆╢ ⌂ /  2  

4 
 Ĭ  

 Ĭ  

5  Ĭ  

6 ⅜╪  1A  

7  Ĭ  

8 ┌ↄ  3   

9 ┌ↄ  1 ⁸ ⁸   

10 
ⅎ╪

 
Ĭ  

GHS H27  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔  

                                                        
250 ◦ꜞ◌⌐│ 0.03mg/m3⅜ ↕╣≡™╢⁹ ◦ꜞ◌│ ⅜╪ ─ ╩

≤⇔≡ ⅜ ↕╣≡™╢ ≢№╢⁹╕√ ◦ꜞ◌ ┘ │ ─ R dae≢ ↕

╣√ ─ ≢№╢⁹ 

 ─ 2019 https://www.sanei.or.jp/images/contents/309/kyoyou.pdf 

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ ◔▬ ₓ 

[7631-86-9] 
        

ₒ ◔▬ ₓ 

[15468-32-3] 
        

ₒ◒ꜞ☻♩Ᵽꜝ▬♩ₓ 

[14464-46-1] 
        

ₒ ◦ꜞ◌ₓ 

[14808-60-7] 
   1    ô01 
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 38.4-7 ◔▬ CAS:15468-32-3 ─GHS GHS⸗♦ꜟ ┘EU─CLP

 

 

GHS  CLP  

ₒ ◦ꜞ◌ (♩ꜞ☺ⱴ▬♩)x  
2019 ↕╣

≡™⌂™ 

1 

 

 Ĭ  

 Ĭ  

●☻  

   

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  Ĭ  

3 ⌐ ∆╢ ⌂ /  Ĭ  

4 
 Ĭ  

 Ĭ  

5  Ĭ  

6 ⅜╪  1A  

7  Ĭ  

8 ┌ↄ  Ĭ  

9 ┌ↄ  1   

10 
ⅎ╪

 
Ĭ  

GHS H27  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔ 

  

 38.4-8 ◒ꜞ☻♩Ᵽꜝ▬♩─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ ◦ꜞ◌  

(◒ꜞ☻♩Ᵽꜝ▬♩)x  

2019 ↕╣

≡™⌂™ 

1 

 

 Ĭ  

 Ĭ  

●☻  

   

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  Ĭ  

3 ⌐ ∆╢ ⌂ /  Ĭ  

4 
 Ĭ  

 Ĭ  

5  2  

6 ⅜╪  1A  

7  Ĭ  

8 ┌ↄ  Ĭ  

9 ┌ↄ  1   

10 
ⅎ╪

 
Ĭ  

GHS H27  
GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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 38.4-9 ( )─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ ◦ꜞ◌ ( )x  
2019 ↕╣

≡™⌂™ 

1 

 

 Ĭ  

 Ĭ  

●☻  

   

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  Ĭ  

3 ⌐ ∆╢ ⌂ /  Ĭ  

4 
 Ĭ  

 Ĭ  

5  2  

6 ⅜╪  1A  

7  Ĭ  

8 ┌ↄ  Ĭ  

9 ┌ↄ  1 ⁸ ⁸   

10 
ⅎ╪

 
Ĭ  

GHS H27  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔ 
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39.  

 ─  

⌐⅔™≡⁸ ⌐ ↕╣≡™╢ │ ─≤⅔╡≢№╢251⁹ 

ꜟꜝ♩כꜙ♬ה CAS:8002-05-9  

ꜟꜝ♩כꜙ♬ה CAS:64741-88-4  

ꜟꜝ♩כꜙ♬ה CAS:64741-97-5  

Ɽꜝⱨ▫fiה CAS:8012-95-1  

ה CAS: 8042-47-5  

ה ♫ⱨ♥fi CAS: 64742-52-5  

ה Ɽꜝⱨ▫fi CAS: 64742-54-7  

ה Ɽꜝⱨ▫fi CAS: 64742-55-8  

ה ꞉♇◒☻ Ɽꜝⱨ▫fi CAS: 64742-65-0  

ה ╩ ≤∆╢ C1530 CAS: 72623-86-0  

ה ╩ ≤∆╢ C2050 CAS: 72623-87-1  

ה CAS: -  

 

↓╣╠─℮∟⁸ ─ ⌐ ∆╢ ⅜№╢ 3 ╩ ⌐ ⇔√⁹ 

ꜟꜝ♩כꜙ♬ה CAS:8002-05-9   

ꜟꜝ♩כꜙ♬ה CAS:64741-88-4  

ה   

 

ꜟꜝ♩כꜙ♬ CAS:8002-05-9 │⁸ ─ ≢№╢⁹ ⌐ ┘

≢ ↕╣≡⅔╡⁸ ─ ⁸ ⁸ ⅜ ╕╣≡™╢ ⅜№╢⁹ ⌂≥

─◒ꜝfi◒◔כ☻○▬ꜟ≤⇔≡ ↕╣√○▬ꜟ≢№╡⁸ ╛ ⁸ ⌂≥⌐ ↕╣≡

™╢⁹300400ϴ≢ ∆╢⅜⁸ ╖─○▬ꜟ≢№╢√╘⁸ ─○▬ꜟ─ ╛⁸◄fi☺fi─

⁸ ⁸ ⌐╟╡ ⅜ ⌂╢252⁹ 

ꜟꜝ♩כꜙ♬ CAS:64741-88-4 │⁸ ⌂ ─№╢⁸ ─ ─ ≢№

╢⁹ ≤ ∆╢⁹ ╛ ─ ╩ ∂╢253⁹ 

│⁸ ─ ─ ≢№╡⁸ ≢№╢⁹ ∆╢≤⁸ ⌂●☻

⌂≥ ╩ ∆╢⁹ ≤ ∆╢254⁹ 

                                                        
251  9─168 ╩ ⇔⁸ │ ∆═⅝ ┘ ⌐ ↕╣≡™╢⁹NITE

◦☻♥ⱶ
(https://www.nite.go.jp/chem/chrip/chrip_search/cmpInfLst?_e_trans=&slIdxNm=175&slScNm=RJ_04_021&slScCtNm=0&slScRg

Nm=-&ltCatFl=&slMdDplt=1&ltPgCt=100&stMd=) (20202 ) 
252 ATSDR (1997) TOXICOLOGICAL PROFILE FOR USED MINERAL-BASED CRANKCASE OIL 

(https://www.atsdr.cdc.gov/ToxProfiles/tp102.pdf) 
253 ILO (2001) International Chemical Safety Card DISTILLATES, PETROLEUM, solvent-refined heavy paraffinic 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1431&p_version=2) 
254 ILO (2006) International Chemical Safety Card WHITE MINERAL OIL 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1597&p_version=2) 
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ꜟꜝ♩כꜙ♬ 39.1-1  CAS:8002-05-9 ─ 255 

- - - - 

CAS No8002-05-9 - 

ꜟꜝ♩כꜙ♬ 39.1-2  CAS:64741-88-4 ─ 253 

- 0.84 - 0.94 (15ϴ) - 150 - 600ϴ 

CAS No64741-88-4 - 

 39.1-3 ─ 254 

- - - 218 - 643ϴ 

CAS No8042-47-5 - 

 

ה   

ꜟꜝ♩כꜙ♬ CAS:8002-05-9 │⁸◄fi☺fi ⁸◑ꜘ ⁸ ⁸♩ꜟ◖fi ⁸

⌂≥⌐ ↕╣≡™╢256,257⁹WHO─ꜞ☻◒ 1982258≢│⁸ ─

⌐╟╢┌ↄ ─ ⅜ ↕╣≡™╢⁹ATSDR─ꜞ☻◒ 1997259⌐╟╢≤⁸ ⌐┌ↄ

↕╣╢ ─№╢ ≤⇔≡ ─ ╛ ╩ →⁸○▬ꜟ ─ ⌐ ∂╢ ╩

⇔≡™╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤

╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

ꜟꜝ♩כꜙ♬ CAS:64741-88-4 │⁸ ⌐ ≤⇔≡ ↕╣≡™╢260⁹

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔

↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

CAS No8042-47-5 │⁸ ⁸ ⁸ ה ⌂≥⌐ ↕╣

≡™╢261 ⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤

╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

                                                        
255 CAS No8002-05-9⌐≈™≡ILO International Chemical Safety Card│ ⇔⌂™⁹ 
256 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_8002-05-9.html) (201910 ) 
257 ≢ ≢⅝╢ ≤⇔≡ ⱴ◦fi ≤⇔≡ ↕╣≡™╢(http://www.acis.famic.go.jp/search/vtllg303.do) (2020

1 ) 
258 IPCS (1982) ENVIRONMENTAL HEALTH CRITERIA 20 SELECTED PETROLEUM PRODUCTS 

(http://www.inchem.org/documents/ehc/ehc/ehc020.htm) 
259 ATSDR1997Toxicological Profile for Used Mineral-based Crankcase Oil(https://www.atsdr.cdc.gov/ToxProfiles/tp102.pdf) 
260 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_64741-88-4.html) (201910 ) 
261 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_8042-47-5.html) (201910 ) 
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1996 ╩ ⌐ ╩ ∫√ ⁸ │Ⱶ☻♩─ ⌐╟╢ ⅜ ↕╣≡™√⁹ ⌐ ∆╢ ≤⇔≡

─ 1 ╩ꜞ☻♩▪♇ⱪ⇔√⁹╕√⁸ ⌐ ∆╢ ≤⇔≡⁸ ─ 1 ⁸ ⌐ ∆╢ ≤⇔≡⁸ ─ 1 ⁸

─ 3 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  39.3-1⁸  39.3-2⁸  39.3-3⌐ ∆≤⅔╡≢№╢⁹ 

 39.3-1  

 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 

 

Ƌ MWF

┼─ ┌ↄ ≤

⅜╪─ ╩ ═╢

√╘⌐⁸ⱷכfi⁸Ᵽכ

⸗fi♩⁸♬ꜙכⱢfiⱪ

כꜗ◦ ≢

2001-2004 ⌐ ⅜╪

≤ ↕╣√ 30-79

─ 895 ≤⁸

1,031 ╩ ⌐⁸

⁸MWF┼─┌ↄ

ה ⁸ ┌

ↄ ⁸MWF─ ⁸

ꜝ▬ⱨ☻♃▬ꜟ ╩

⇔√⁹ 

Ƌ ⌐│⁸ ⁸ ⁸

⁸ ⅜╪ꜞ☻◒

─ ™ ┼─ ╩

⇔√ ⌂⇔꜡☺

☻♥▫♇◒ ╩

™√⁹ 

Ƌ ⅜╪─ꜞ☻◒│⁸☻♩꜠

♩כ MWF─ ─№╢

≢ ⌐ ⇔√(OR1.7 

(95%CI: 1.1ï2.8))⁹╕√⁸

┌ↄ ─ ≤≤╙⌐ꜞ☻◒

⅜ p=0.041 ∆╢≤™℮

╙ ╠╣√⁹ 

Ƌ MWF─ │⁸

≢│⌂™⅜⁸ ⅜╪─ꜞ☻

◒⅜ ⇔√(OR1.5 

(95%CI:0.96ï2.5))⁹ 

Ƌ ≢│⌂™

⅜⁸ ┼─┌ↄ ─

⅜№╢ ╩⇔≡™√

│⁸ ⅜╪─ꜞ☻◒⅜

⇔√(OR1.4 (95%CI:1.1ï1.8))⁹ 

Ƌ ⁸  

Ƌ  

Ƌ 

MWF  

Ƌ ☻♩꜠כ♩ +  

Ƌ + +  

Ƌ + +  

Ƌ ≤ ─Ɫ

▬Ⱪꜞ♇♪ 

Ƌ  

Ƌ ₁⌂ ⌐

⁹ ⁸

⁸

⁸ ⱷכ◌

⁸כ ⁸

⁸

≤⇔≡ ⇔≡™

√ │⁸┌ↄ ─

⅜ ™≤

ⅎ╠╣√⁹ 

Colt J et 

al. 2014 
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 39.3-2  

 

 

 39.3-3  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─

 

Ƌ 58  

Ƌ ┌ↄ ⁸ ⌐ ↕╣ ≢ ⌐ ⁹ ⁸ ⌂

№╡⁹ ⌂ ⁸ ⁸ ╩ ╘⁸ ╩ ℮⁹

7 ≤⌂╢⁹ 

Ƌ ⌐ ⇔≡│ ╩ ⁸ ≤⇔√⁹ ≢⁸

⅛╠ ⌐⅛↑≡ ╩ ∂√ ⅜ ╠╣⁸ⱴ◦fi

─ ≤ ╦╣√⁹ ⅛╠ ≢№╡⁸ ⁸ⱴ◦fi ⁸

⌐╟╢ ⅜ ⅎ╠╣√⅜⁸ X ⌐≡ ⅜ ╦╣√√╘⁸

│ ╦∏ ╤ ╩ ∫√⁹ 

Ƌ 48 ╟╡ P/F PaO2/FiO2 ⅜ 300mmHg ≤⌂╡⁸ 4

⅛╠ ⁸14 ⌐│ ≤⌂∫√⁹ 

Ƌ  

Ƌ 7

╕≢

─  

Ƌ  

Ƌ ♄♬

─ⱴ◦fi

ⱴ

◦fi ╩

95%⁸

╩ 5%

⁸♩ꜞ

▪♂ꜝⱶ

70  

Ƌ 95% 

Ƌ ≢

♄♬

500mL

╩ ⇔≡

┌ↄ ⁹ 

 

╠ 
2006 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─

 

Ƌ 67 ⁸ 74kg⁸ 168cm 

Ƌ ┌ↄ 4 ╟╡ ⁸∕─ ⁸

⁸ №╡⁹ 

Ƌ ≢│⁸ ⌐ ╩ ≤∆╢

⅜ ╘╠╣⁹∕─ ⌐ ⇔√ⱴ◒꜡ⱨ□כ☺⅜

⇔ ─ ╩ ⇔≡™√⁹↓╣╠─ ╟╡

ꜞⱳ▬♪ ≤ ⁹ 

Ƌ ⱪ꜠♪♬fi─ ⁸ ⁸ ⁸

─ │ ⌐ ⇔ 5 ⌐│ ≤⌂∫

√⁹14 ⌐│ ─ │ ⌐ ⇔√⁹ 

Ƌ  

Ƌ 40-50

 

Ƌ ⅛™⅜╠

ⱴ◦fi ◄▪꜡

♂ꜟ Ɽꜝⱨ▫fi

70% ♫ⱨ♥

fi 26%

4% ╩

≤⇔≡ 3%   

Ƌ 220g

1.5 ─℮∟

ⱴ◦fi 6.6g 

Ƌ ⅛╠ ╩ →

╢ ≢ ⌐

╩ ⇔≡┌ↄ

⁹ 

 

╠
1999 
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No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

2 

 
Ƌ ─  Ƌ 82  

Ƌ ─ ─√╘ ⁹ 

Ƌ 20 ⌐╦√∫≡⁸ ─ ≢ ╩ ℮ ─ ⅜

╪∞⁹ ⌐│⁸ ⌂∫≡™╢ ⅜ ⅜╣ ╘⁸∕─ ⌐№╢

⅜ ⁹ ─ │◘▬☼⅜ ₁⌐ ⇔⁸ ≢│⁸ ┘

─ │∕╣∙╣ 4.0×3.5 ┘ 3.0×2.5cm≢№∫√⁹ 

Ƌ ─ │ ⌂⇔⁹ ≢⁸ ─ ╩ ⇔⁸ ─

≤ ╩ ⁹ ⌐ ─ ≤ ⁸ ⌐ ╩ ⅎ⌂™╟℮⌐

⇔⌂⅜╠⁸ ╩ ∏≈ ⁹ 

Ƌ ─ ⁸ ╩fiכ꜠♪ ∆↓≤⅜≢⅝ ⁹7 ─ ≢│ ≡─☻

♥♇♅⅜ ╡ ≢ ↕╣√⁹ ⌐╟╡⁸ ─ ⅜Ɽꜝⱨ▫fi ≢

№╢↓≤⅜ ↕╣√⁹ 

Ƌ 

 

Ƌ  

Ƌ 

≢ ╦

╣╢Ɽꜝⱨ

▫fi

 

Ƌ  

Ƌ 50

⌐⁸ ╩

≤⇔≡

⌐Ɽꜝ

ⱨ▫fi╩

⇔≡┌ↄ

⁹ 

Heo JW 

& Kim 

BK. 2018 

3 Ƌ ─

 

Ƌ 39  

Ƌ ─ ◌ꜟ◦►ⱶ ≤ ╩ ⁹ 

Ƌ ⱪ꜠♪♬♂꜡fi≢ ⇔√⅜⁸⅔∕╠ↄ ∫√ⱦ♃Ⱶfi D◘ⱪꜞⱷfi♩

≤ ─ ─√╘⌐⁸ ─ ⌐ ⅜ ⁹ 

Ƌ Ɽꜝⱨ▫fi○▬ꜟ─ │ ↑╢═⅝≤  

Ƌ  

Ƌ  

Ƌ Ɽꜝ

ⱨ▫fi

 

Ƌ  

Ƌ  Nerild 

HH et al. 

2018 
₈ ─
Summary

⅛╠

₉ 

4 Ƌ ─

 

Ƌ 5  

Ƌ 6 Ⱶ◦fi─ ╩ ⁹↓─ 4⁸5 ─ ⅜№╡⁸ ≢ 2

╩ ↑╢⁹↓╣⌐ ™≡⁸ │ 4-5 ─ ◄Ⱨ♁כ♪╩ ⇔⁸

≢ 2 ╩ ↑╢⁹3 ⌐ ⇔⁸ ⌐ ⇔√⅜⁸ ╠

╣∏ ⁹ ꜟכ◔☻ⱴכ◖כ◗☻ꜝ◓⁸ 9≢№╡⁸ ─

№╡⁹ 

Ƌ ╩ ∫√⅜ ⁸ PCV ╩ ⇔√⁹ X

≢│⁸ ⌐┘╕╪ ─ ⅜ ╠╣⁸

⅜ ↕╣√⁹ ─√╘⌐⁸ⱷ♅ꜟⱪ꜠♪♬♂꜡fi─

╙ ⁹ ⅜ ™√╘⁸ APRV ⌐ ╡ ⅎ⁹

│⁸ ╡ ⅎ⌐╟╡ 40 90%╩ ⅎ╢ FIO2 ╩ ⇔√⅜ ┘

⁹ ⅜№╡⁸∕─ ⇔√⁹ 

Ƌ  

Ƌ  

Ƌ Ⱶ◦

fi  

Ƌ  

Ƌ Ⱶ◦fi

╩ ∫≡

⇔≡┌

ↄ ⁹ 

Kishore S 

et al. 

2016 
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 ⌐╟╢ ┘ ─  

39.4.1  

 39.4-1 ⌐╟╢ ↄ┌ה ꜟꜝ♩כꜙ♬ : CAS:8002-05-9  

  

IARC  Crude oil 

ↄ┌ה  3 ⱥ♩⌐ ∆╢ ⅜╪ ⌐≈™≡ ≢⅝⌂™  

EPA   

ↄ┌ה   

EU  Petroleum; Crude oil; [A complex combination of hydrocarbons, It 

consists predominantly of aliphatic, alicyclic and aromatic hydrocarbons. 

It may also contain small amounts of nitrogen, oxygen and sulfur 

compounds. This category encompasses light, medium, and heavy 

petroleums, as well as the oils extended from tar sands. 

Hydrocarbonaceous materials requiring major chemical changes for their 

recovery or conversion to petroleum refinery feedstocks such as crude 

shale oils; upgraded shale oils and liquid coal fuels are not included in this 

definition.] 

ↄ┌ה  1Bⱥ♩⌐ ⇔≡⅔∕╠ↄ ⅜╪ ⅜№╢  

NTP   

ↄ┌ה   

ACGIH   

ↄ┌ה   

DFG   

ↄ┌ה   

 

 39.4-2 ⌐╟╢ ↄ┌ה ꜟꜝ♩כꜙ♬ : CAS:64741-88-4  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  Distillates (petroleum), solvent-refined heavy paraffinic; Baseoil ð 

unspecified; [A complex combination of hydrocarbons obtained as the 

raffinate from a solvent extraction process. It consists predominantly of 

saturated hydrocarbons having carbon numbers predominantly in the 

range of C20 through C50 and produces a finished oil with a viscosity of 

at least 100 SUS at 100 oF (19cSt at 40 oC).] 

ↄ┌ה  1Bⱥ♩⌐ ⇔≡⅔∕╠ↄ ⅜╪ ⅜№╢  

NTP   

ↄ┌ה   

ACGIH   

ↄ┌ה   

DFG   

ↄ┌ה   
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 39.4-3 ⌐╟╢ ↄ┌ה :  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH   

ↄ┌ה   

DFG  WHITE MINERAL OIL 

ↄ┌ה  MAK: (respirable fraction) 5mg/m3   

Ⱨכ◒┌ↄ ⱪכꜟ◓◒☻ꜞ─ II(4) כꜞ◗♥◌ C 

 

 39.4-4 ⌐╟╢ ↄ┌ה :  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  Mineral oil 

ↄ┌ה  TLV-TWA, 5mg/m3, sampled by a method that does not collect vapor 

TLV-STEL, 10mg/m3, sampled by a method that does not collect vapor 

DFG   

ↄ┌ה   
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39.4.2  

 39.4-5 ⌐╟╢ ─  

 

  

                                                        
262 ⅜╪ ─ ╩ ≤⇔≡ ⅜ ↕╣≡™╢  
263 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ Ⱶ☻♩ₓ  3  1262    ô77 

ₒ ┘ ₓ262    1    

ô81, 

ô86, 

ô91 

ₒ♬ꜙכ♩ꜝꜟ 263 

CAS:8002-05-9ₓ 

[8002-05-9] 

        

ₒ♬ꜙכ♩ꜝꜟ  

CAS:64741-88-4ₓ263 
[64741-88-4] 

        

ₒ ₓ263 
        



 

248 

ꜟꜝ♩כꜙ♬ 39.4-6  CAS:8002-05-9 ─GHS GHS⸗♦ꜟ ┘

EU─CLP  

 
GHS  CLP  

ₒ♬ꜙכ♩ꜝꜟ ₓ  ₒPetroleumₓ 

1 

 

   

   

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩ 4 

2 /  3  

3 ⌐ ∆╢ ⌂ /  2B  

4  Ĭ  

   

5  2  

6 
⅜╪  

⁸ 1A

│  
1B 

7  Ĭ  

8 ┌ↄ  2   

9 ┌ↄ  1 ⁸   

10 ⅎ╪
 

1  

GHS H18  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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ꜟꜝ♩כꜙ♬ 39.4-7  CAS:64741-88-4 ─GHS GHS⸗♦ꜟ ┘

EU─CLP  

 

GHS  CLP  

ₒ♬ꜙכ♩ꜝꜟ ₓ 

ₒDistillates (petroleum), 
solvent-refined heavy 

paraffinicₓ 

1 

 

   

   

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩ 4 

2 /  3  

3 ⌐ ∆╢ ⌂ /  2B  

4  Ĭ  

   

5  2  

6 
⅜╪  

⁸ 1A

│  
1B 

7  Ĭ  

8 ┌ↄ  2   

9 ┌ↄ  1 ⁸   

10 ⅎ╪
 

1  

GHS H18  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/8/11 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

 39.4-8 ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

2019 ↕╣≡™⌂™ 
2019 ↕╣

≡™⌂™ 

1 

 

   

   

●☻  

   

∂╪⁸Ⱶ☻♩  

2 /    

3 ⌐ ∆╢ ⌂ /    

4    

   

5    

6 ⅜╪    

7    

8 ┌ↄ    

9 ┌ↄ    

10 ⅎ╪
 

  

GHS ⌂⇔ 

CLP ⌂⇔ 
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40. Ɽꜝⱨ▫fi 

 ─  

Ɽꜝⱨ▫fi│⁸ ─ ⱶכꜞ◒ ─ ≢№╢264⁹ 

 40.1-1 Ɽꜝⱨ▫fi─ 264 

- - 50-57ϴ - 

CAS No8002-74-2 ↑⌂™ 

 

ה   

│⁸ ◗ⱶ╛Ɽꜝⱨ▫fi ⁸꜡►♁◒─ ⁸◗ⱶ ⁸ ⁸ ה

⁸ ה ⁸ ⌂≥⌐ ↕╣≡™╢265,266,267⁹

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑

╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1 ╩ꜞ☻♩

▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  40.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
264 ILO (2003) International Chemical Safety Card PARAFFIN WAX 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1457&p_version=2) 
265 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_8002-74-2.html) (201910 ) 
266 ≢ ≢⅝╢ ≤⇔≡ Ɽꜝⱨ▫fi≤⇔≡ ↕╣≡™╢⁹

(http://www.acis.famic.go.jp/search/vtllg303.do)(20201 ) 
267 Kyoto Encyclopedia of Genes and Genomeshttps://www.kegg.jp/dbget-bin/www_bget?D03313+-ja20202  



 

251 

 40.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─

 

Ƌ 32 ─℮∟⁸Ɽꜝⱨ▫fi┼─┌ↄ ⅜

№╡⁸ꜞⱳ▬♪ ╩ ∫√ 3 ─ ⅜╕

≤╘≡ ↕╣≡™╢⁹X ╛ CT │⁸3 ─

℮∟ ⌂ ─╙─⅜ ↕╣≡™╢⁹ 

Ƌ 2014 4 ─ ≢⁸ 3 │ ⁸

⁸ ╣⅜№╡ ╩ ℮ ╩ ╦

╣√⁹ 

Ƌ ╩ 6⅛ ℮⅜ ─ ⇔⌂⇔⁹2014

9 ⌐ ⅜ ⇔ ⁹ 

Ƌ ⌐ ⇔ ╩ ∫√ ⁸

│⁸ ─ ꜠fi♩◕fi ─ ≤│ ⇔ↄ

⌂╢⁸ ⌂◄♇☺╩ ℮┘╕╪ ─ ⁸

┘ ↕⌂ ╩ ⇔√⁹ ─ ⌂ CT

│⁸ ⇔√ ─ ≤⁸ ─ ⌐ ⌂

⅜№╢ ─ ─ ╩ ⇔√⁹ 

Ƌ ⌐╟╡⁸ ─ ⌐ ─ ↕⌂

⅜ ╕╣╢↓≤⅜ ↕╣⁸↓╣│ ⅜ ─

╩ ⇔√↓≤╩ ⇔√⁹╕√ ╩

⇔√ⱴ◒꜡ⱨ□כ☺⅜ ─ ┘

⌐ ↕╣√⁹ 

Ƌ ≢│⁸ │ ─ ⌐┘╕

╪ ⅜ ╘╠╣⁸ ⌐ ⅜ ∆

╢↓≤⅜ ↕╣√⁹ 

Ƌ 2015 3 ⌐⁸ ⌐╟∫≡ꜞⱳ▬♪

─ ⅜⌂↕╣√⁹ 

Ƌ  

Ƌ 3 ─

⁸7⁸8⁸11  

Ƌ Ɽꜝⱨ▫fi─

∂╪ 

Ƌ ─ ≢

∫√ ◘fiⱪꜟ

─Ɽꜝⱨ▫fi◄▪

꜡♂ꜟ ⁸

0.95±0.13mg/m3

⁸

1.58±0.13mg/m3

 

Ƌ 

─ ⌐ ∆╢

⌐ ⇔

≡┌ↄ ⁹↓─

│⁸ ─√╘─

Ɽכ♠╩ ╢↓≤⌐

⇔≡⅔╡⁸ ⁸

≢│ 32

℮∟ 27 ⅜

™≡⅔╡⁸ ╙

╙╟ↄ⌂™ ≢

№∫√⁹╕√ ▪▬

♥ⱶ╩ ⇔≡™╢

│™⌂⅛∫√⁹ 

Han 

Chen

ghong

et al 

2016 
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 ⌐╟╢ ┘ ─  

40.4.1  

 40.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  PARAFFIN WAX 

ↄ┌ה  TLV: 2mg/m3, as TWA  

DFG   

ↄ┌ה   

 

40.4.2  

 40.4-2 ⌐╟╢ Ɽꜝⱨ▫fi─ 268 

                                                        
268 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ Ɽꜝⱨ▫fiₓ 

[8002-74-2] 
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 40.4-3 Ɽꜝⱨ▫fi─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ Ɽꜝⱨ▫fiₓ 
2019 ↕╣

≡™⌂™ 

1 

 

   

   

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /    

3 ⌐ ∆╢ ⌂ /  2B  

4 
 Ĭ  

 Ĭ  

5  Ĭ  

6 ⅜╪  Ĭ  

7  Ĭ  

8 ┌ↄ  3   

9 ┌ↄ  Ĭ  

10 
ⅎ╪

 
Ĭ  

GHS H21  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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41. ⱦ♬ꜟ 

 ─  

ⱦ♬ꜟ│⁸ ⌂ ─№╢ ─ ≢№╢⁹ │ ╟╡ ↄ⁸ ⌐ ∫≡ ⇔

≡⁸ ∆╢ ⅜№╢⁹╕√⁸ │ ⇔≡ ╩ ←↓≤⅜№╢⁹ ⁸ ─

≢ ⇔⁸ │ ─ ╩ ∂╢⁹ ⁸ ┘ ≤ ⇔ↄ ∆╢ 269⁹ 

 41.1-1 ⱦ♬ꜟ─ 269 

86.1 0.93 -93.2ϴ 72.7ϴ 

CAS No108-05-4 20g/L ( ↑⌐ↄ™) (20ϴ) 

 

ה   

│⁸ⱳꜞⱦ♬ꜟ▪ꜟ◖כꜟ ⁸ ⁸ⱨ▫ꜟⱶ ─ ⁸ ⱦ♬ꜟ

◄ⱴꜟ☺ꜛfi ה ⱦ♬ꜟ EVAה ◄ⱴꜟ☺ꜛfi

─ ⁸ ה הⱪכ♥꜡☿ה ☻כⱶⱬ●ה ⱦ♬ꜟ ⁸

⌂≥≤⇔≡ ↕╣≡™╢270⁹ ┌ↄ ⌐ ⇔≡│⁸ ─ ꜞ☻◒

2003271⌐⅔™≡⁸ ⌂ ┘ ה ☿fi♃כ⌐ ⇔√ ╩ ⌐⇔√

─ ⅜ ↕╣≡™╢⁹╕√⁸EPA─ꜞ☻◒ 1990272≢│⁸ ⱪꜝfi♩≢

─ ⌐ ⇔√ ─┌ↄ ⅜ ↕╣≡™╢⁹ │⁸ ≢│⁸ ╩

⇔⁸ │ ∆═⅝ ┘ ─╒⅛⁸⅜╪ ⌐ ╢ ≤ ╘╠╣≡™╢⁹

╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  41.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
269 ILO (2014) International Chemical Safety Card VINYL ACETATE (MONOMER) 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0347&p_version=2) 
270 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_108-05-4.html) (201910 ) 
271  (2003) ─ ꜞ☻◒  (http://www.env.go.jp/chemi/report/h15-01/pdf/chap01/02-2/08.pdf) 
272 EPA (1990) Integrated Risk Information System Chemical Assessment Summary Vinyl acetate 

(https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0512_summary.pdf#nameddest=cancerinhal) 
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 41.3-1  

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─  

Ƌ ─

 

Ƌ ה

─  

Ƌ 52  

Ƌ ┌ↄ ⁸ ≢ ⌂ ≤ ⁸ ╩

↑⁸ 2 30 ⌐ ⁹ 

Ƌ ⁸ ⁸ ⁸ ⌐ III 28.3% ⁸II

41.0% ─ ╩ ╘√⁹ ⌐ ∆╢

╩ ╘⁸I ≤ ⁹ ⌐ III ⌐

⇔ ╕≢─♦Ⱪꜞכ♪ⱴfi⁸ ╩ ∫√⁹

╕√ 9⁸15 ⌐⁸ ≤ ─ ╩

∫√⁹17 ⅛╠ ≢№╢ ⌐

╩ ℮ ⅜ ⁹╕√ ⁸ ─ ≤

ⱦꜞꜟⱦfi ⅜ ⁹ 

Ƌ ◄fi♪♩◐◦fi ╩ ℮╙ │ ∑∏⁹25

⅛╠ │ ₁⌐ ╩│∂╘⁸∕─ ⌐

│ ╠╣⌂⅛∫√⁹╕√⁸ ⅛╠│

⁸ ⌐ ↕╣⌂⅛∫√⁹ 

Ƌ ⁸ ⁸ ╙ ∑∏⁸32 ⌐│

╩⅝√⇔⁸38 ⌐ ⁹ 

Ƌ  

Ƌ  

Ƌ ⁸

ⱦ♬ꜟ ⅜ ⇔

√  

Ƌ 

─ ⱦ♬ꜟ

⁸13.9% 

Ƌ ─

≢⁸ ─

╩ ⌐ ┘┌ↄ ⁹ 

 

╠ 
2007 
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 ⌐╟╢ ┘ ─  

41.4.1  

 41.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Vinyl acetate 

ↄ┌ה  2Bⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆ ⅜№╢  

EPA   

ↄ┌ה   

EU  vinyl acetateNITE 

VINYL ACETATE (MONOMER)ICSCs 

ↄ┌ה  ⅜╪ 2 ⱥ♩⌐ ∆╢ ⅜╪ ⅜ ╦╣╢  

EU-OEL: 17.6mg/m3 5ppm (TWA)35.2mg/m3 10ppm (STEL) 

NTP   

ↄ┌ה   

ACGIH  VINYL ACETATE (MONOMER) 

ↄ┌ה  TLV:10ppm (TWA)15ppm (STEL) A3( ≢│ ⅜╪

⅜ ↕╣≡™╢⅜⁸ ≤─ │ ⌂ ). 

DFG  VINYL ACETATE (MONOMER) 

ↄ┌ה  MAK: ⅜╪ כꜞ◗♥◌  3A 

 

41.4.2  

 41.4-2 ⌐╟╢ ⱦ♬ꜟ─ 273 

                                                        
273 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ ⱦ♬ꜟₓ 

[108-05-4] 
   2B    ô98 
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 41.4-3 ⱦ♬ꜟ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ ⱦ♬ꜟₓ ₒVinyl acetateₓ 

1 

 

   

   

●☻  

4  4 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  2  

3 ⌐ ∆╢ ⌂ /  2  

4 
 Ĭ  

 Ĭ  

5  2  

6 ⅜╪  1B 2 

7    

8 ┌ↄ  3 ⁸  3 

9 ┌ↄ  2   

10 
ⅎ╪

 
Ĭ  

GHS H30  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/8/8 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  



 

258 

42. ♅♃fi  

 ─  

♅♃fi(IV)│⁸ ─ ─ ≢№╢⁹ ☻כ♃♫▪≡⇔≥ ♀כ♃♫▪ ⁸ꜟ

♅ꜟ ⁸Ⱪꜟ♇◌▬♩ ⅜№╢⁹♫ⱡ ≤⇔≡─ ♅♃fi⌐≈™≡│⁸∕─ ⅜⅝╦╘≡

↕™274⁹┌ↄ ≢│⁸♫ⱡⱴ♥ꜞ▪ꜟ⌐≈™≡│100nm ╩ ≤⇔√♫ⱡ○כ♄כ

◘▬☼─ ┘ ≤⇔⁸♫ⱡⱴ♥ꜞ▪ꜟ ┘∕╣╩ ∆╢ ╩ ≤⇔≡ ⅜

╦╣≡™╢275⁹ 

 42.1-1 ♅♃fi(IV)─ 276 

79.9 3.9-4.3g/cmį 1,855ϴ 2,500-3,000ϴ 

CAS No13463-67-7  

 

ה   

│⁸ ╛ ▬fi◐⁸▬fi◒☺▼♇♩▬fi◐⁸ⱪꜝ☻♅♇◒⌂≥─ ≤⇔≡⁸╕√

⁸◦ꜞ◖fi◗ⱶ⁸ⱪꜝ☻♅♇◒ ⁸ ─≤⌂◒♇Ⱶꜝ☿⁸כ♫♩ⱪ⁸כ♥ ≤⇔≡

↕╣≡™╢277⁹♫ⱡ ⌐≈™≡│⁸ꜟ♅ꜟ │ ⁸ כ♫♩⁸ ⁸◗ⱶ ⁸

♀כ♃♫▪⁸⌐ │ ⁸ ⌐ ™╠╣≡™╢278⁹ 

┌ↄ ⌐ ⇔≡│⁸ ─ ⌐ ∆╢ ─2009279)♩כ◦ ≢⁸

⌐⅔↑╢ ─ ⌐ ⇔√ ╛⁸ ╩ ⌐ ╘╢ ⌐ ⇔√

─┌ↄ ⅜ ↕╣≡™╢⁹ 

│⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡

™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡⁸ ─ 2

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  42.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
274  (2010) ─ ꜞ☻◒  (http://www.env.go.jp/chemi/report/h22-01/pdf/chpt1/1-2-2-08.pdf ) 
275  ─ꜞ☻◒ 2015ꜞ☻◒ NO.70 ♅♃fi ♫ⱡ

https://www.mhlw.go.jp/file/05-Shingikai-11201000-Roudoukijunkyoku-Soumuka/0000093683.pdf 
276 ILO (2002) International Chemical Safety Card TITANIUM DIOXIDE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0338&p_version=2 ) 
277 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_13463-67-7.html) (201910 ) 
278  ─ꜞ☻◒  (2015) ꜞ☻◒  No.70 ♅♃fi ♫ⱡ  

(https://www.mhlw.go.jp/stf/shingi/2r9852000002grzr-att/2r9852000002gscs.pdf) 
279  (2009) ─ ⌐ ∆╢ -http://www.env.go.jp/chemi/report/h21) ♩כ◦

01/pdf/chpt2/2-2-2-34.pdf) 
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 42.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─

 

Ƌ 9  

Ƌ 6⅛ ∆╢ ≤ 2 ↄ ⅜№╡ ⁹1⅛

⁸ ≤ ↕╣ ⌐ ⇔√⅜ │

⇔⌂⅛∫√⁹1 ╒≥ ⅛╠ ⅜ ↄ ╙

⅛∫√⁹↓─ ≤ ⁸

⁸ ⁸ ≤╩ ╦∑≡

≤ ⁹ 

Ƌ ╩◄Ⱡꜟ◑כ X ⇔√ ⁸

⌂♅♃fi꜠ⱬꜟ─ ⅜ ╠╣√(11.48ɛg/g-1280)⁹ 

Ƌ ♅♃fi│ ─ ╛ ─ 6 ─ ⌂ ─ ⌐│ ≈

⅛╠⌂⅛∫√⁹ ⌐│ ⅝ ⌐⁸ ♅♃fi

⅝ ╩ ⌐ ╖ ╗ ⅜№╡⁸∕╣⅜♅♃fi

─ ⌐⌂∫≡™╢≤ ⁹ 

Ƌ ⅝╩ ╖ ╗ ╩ ╘√ │⁸ ─ ⅜ ⇔

╘⁸╕√ ╙ ⇔√⁹ 

Ƌ  

Ƌ  

Ƌ 

♅♃fi

⅝

 

Ƌ  

Ƌ ♅♃fi ⅝

╩ ⌐ ╖ ╖┌ↄ ⁹ 

Hsu TY et 

al. 2017 

2 Ƌ ─  Ƌ 61  

Ƌ ⌐ ─ ─ ⅜№╡ ⁹ ⌐╟

╢ ─ ⁸ │ ♅♃fi≢№∫√⁹ 

Ƌ ╕√ ⌐ ™≡™√♩ꜞ▪ⱶ◦ⱡ꜡fi⌐╙ ♅♃fi

⅜ ╕╣≡™╢↓≤⅜ ⁹ 

Ƌ  

Ƌ  

Ƌ 

♩ꜞ▪ⱶ◦

ⱡ꜡fi  

Ƌ  

Ƌ ─√╘⌐ ⁸

♩ꜞ▪ⱶ◦ⱡ꜡fi ┘

♩ꜞ▪ⱶ◦ⱡ꜡fi

╩ ↑┌ↄ ⁹ 

Cohen BE 

et al. 2016 

 

 

                                                        
280 ⌐ ↕╣≡™╢ ╩ ⁹ 
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 ⌐╟╢ ┘ ─  

42.4.1  

 42.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Titanium dioxide 

ↄ┌ה  2Bⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆ ⅜№╢  

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  TITANIUM DIOXIDE 

ↄ┌ה  TLV: 10mg/m3, as TWA A4(⌐⅔↑╢ ⅜╪ ⅜ ≢⅝≡™

⌂™ ). 

DFG  TITANIUM DIOXIDE 

ↄ┌ה  MAK: 0.3mg/m3  Ⱨכ◒┌ↄ כꜞ◗♥◌  II(8) 

⅜╪ כꜞ◗♥◌  4 ⱪכꜟ◓◒☻ꜞ─   C 

 

42.4.2  

 42.4-2 ⌐╟╢ ♅♃fi(IV)─  

                                                        
281 ♅♃fi│ з-3─ 2 ⌐ ⁹ ≤⇔≡₈ :1mg/m3₉≤₈ :4mg/m3₉─2 ⅜

↕╣≡™╢⁹ ₈ ─ 2018 ₉ 2018: 60(5): 116-148. 

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf 
282 ◦ꜞ◌ ┘ │ ─ R dae≢ ↕╣√ ─ ≢№╢⁹ 

R dae 0.51 exp 0.06dae 1 F x  

dae ɡm F x ─  

x lndae/ȹ /lnɈ ln ȹ 4.25ɡm Ɉ 1.5 
283 ∂╪ ─ ⌐⅔↑╢ ╩5080cm/sec≤⇔≡ ⇔√ ∂╪╩ ∂╪≤∆╢⁹ 

 

CAS No. 

281  

 

⅜╪

 

 

  ppm mg/   

ₒ ♅♃fiₓ 

[13463-67-7] 
   2B    ô15 

ₒ ♅♃fiₓ 

[13463-67-7] 
 

1( )282 

4( )283 
     ô80 

ₒ ♅♃fi♫ⱡ 

ₓ[13463-67-7] 
 0.3  2B    ô13 



 

261 

 42.4-3 ♅♃fi(IV)─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  GHS  CLP  

ₒ ♅♃fi(♫ⱡ

)x  

ₒ ♅♃fi(♫ⱡ

)x  

2019 ↕╣

≡™⌂™ 

1 

 

    

  Ĭ  

●☻   

    

∂╪⁸Ⱶ☻♩  Ĭ 

2 /     

3 
⌐ ∆╢ ⌂ /

 
Ĭ   

4 
 Ĭ Ĭ  

  Ĭ  

5  Ĭ Ĭ  

6 ⅜╪  2 2  

7  Ĭ 2  

8 
┌

ↄ  
Ĭ Ĭ  

9 
┌

ↄ  
1  1   

10 
ⅎ╪

 
Ĭ Ĭ  

GHS H28  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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43.  

 ─  

│⁸ ╖╩ ┘√ ─ │ ≢№╢⁹ ≤ ⇔⁸

─ ╩ ∂╢ 284⁹ 

 43.1-1 ─ 284 

159.7 5.24g/cmį 1,565 -  

CAS No1309-37-1  

 

ה   

│⁸ ⁸ ⁸Ɑ▬fi♩ ⁸↕┘ ╘ ⁸ ⱪכ♥ ⌂≥⌐

↕╣≡™╢285⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘

≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡⁸ ─ 1 ⁸

⌐ ∆╢ ≤⇔≡⁸ ─ 1 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ

◘ⱴꜞכ│  43.3-1 ┘  43.3-2⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
284 ILO (2004) International Chemical Safety Card FERRIC OXIDE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1577&p_version=2) 
285 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_1309-37-1.html) (201910 ) 
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 43.3-1  

 

 

 

 

 

 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 ◖ⱱכ♩

 

Ƌ ⁸ ∂╪⁸ ⱨ

─┼ⱶכꜙ ┌ↄ ≤

≤─ ╩ ═╢√╘

⌐⁸ ─ ⌐ ⇔≡™

╢ 448 41.8±10.6

╩ ⌐⁸ ─

☻Ɽ▬꜡ⱷ♩ꜞכ ⌐╟

╡⁸FEV1 1 /FVC ((

<70% ⅛≈ FEV1<80%╩

╩ ⇔√⁹ 

Ƌ ⌐│⁸ ⁸ ⁸ ⁸┌

ↄ ⁸ ┌ↄ ╩

≤⇔√꜡☺☻♥▫♇◒ ╩

™√⁹ 

Ƌ 273 │ ⁸102 │

┘ Ɑ▬fi♩

┘ⱳꜞ►꜠♃fi ⁸73 │

≢№∫√⁹↕╠

⌐⁸ ≢ ⌐ ∫≡

™╢ 222 ╩ ⱨꜙכⱶ┌ↄ

⁸ ≢ │

≢ ⌐ ∫≡

™╢ 124 ╩ ∂╪┌ↄ

⁸Ɑ▬fi♩ ┘ⱳꜞ►꜠♃

fi ⌐ ∫≡™╢ 102 ╩

┌ↄ ≤╖⌂⇔√⁹ 

Ƌ ╛ ⱨꜙכⱶ┌ↄ ⌐

│ ⅜⌂⅛∫√⅜⁸ ┌

ↄ ≤ ─ ⌐

│ ⌂ ⅜ ╠╣√(OR9.61 

(95%CI:2.20-41.97))⁹ 

Ƌ  

Ƌ 

11.6±8.9  

Ƌ 

∂╪ 

Ƌ  

Ƌ ≢

⁸ │

≢

╩ ™┌ↄ  

Ryu Ji 

Young 

et al. 

2013 
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 43.3-2  

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─  Ƌ 20  

Ƌ 2 ⅛╠ ⌐ ⁸ ⅜ ⁹2 ⅛╠ ⁸

⅜ ⇔⁸└╡└╡⇔√ ≤ ⅜ ⇔ ⁹☻♥꜡▬♪

╩ ⇔≡ 2 ≢ ⁹ 

Ƌ Ɽ♇♅♥☻♩─ ⁸ⱬfi●ꜝ ⅜ ─ ┘

◖Ᵽꜟ♩⌐ ╩ ⇔√⁹ ⅛╠│ ≢№╢◖Ᵽꜟ♩

⅜ ↕╣√⁹ ┘◖Ᵽꜟ♩⌐╟╢ ≤ ⇔

√⁹ 

Ƌ  

Ƌ  

Ƌ ⱬfi

●ꜝ

 

Ƌ  

Ƌ ⱬfi●ꜝ ⅜

╩ ╗

╩ ™≡┌ↄ  

 

╠ 

1998 
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 ⌐╟╢ ┘ ─  

43.4.1  

 43.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Ferric oxide 

ↄ┌ה  3 ⱥ♩⌐ ∆╢ ⅜╪ ⌐≈™≡ ≢⅝⌂™  

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  FERRIC OXIDE 

ↄ┌ה  TLV: (Fe≤⇔≡) (respirable fraction) 5mg/m3, as TWA A4(⌐⅔↑

╢ ⅜╪ ⅜ ≢⅝≡™⌂™ ). 

DFG  FERRIC OXIDE 

ↄ┌ה  MAK: ⅜╪ כꜞ◗♥◌ 3B 

 

 

43.4.2  

 43.4-2 ⌐╟╢ ─  

 

  

                                                        
286 │ з-3─ 2 ⌐ ⁹ ≤⇔≡₈ :1mg/m3₉≤₈ :4mg/m3₉─2 ⅜ ↕

╣≡™╢⁹ ₈ ─ 2018 ₉ 2018: 60(5): 116-148. 

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf 

 

CAS No. 

286  

 

⅜╪

 

 

  ppm mg/   

ₒ ₓ 

[-] 
 

1( ) 

4( ) 
     ô80 



 

266 

 43.4-3 ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ ₓ 
2019 ↕╣

≡™⌂™ 

1 

 

 ×  

 ×  

●☻  

  × 

∂╪⁸Ⱶ☻♩ × 

2 /  2  

3 ⌐ ∆╢ ⌂ /  1  

4 
 ×  

 ×  

5  ×  

6 ⅜╪    

7  ×  

8 ┌ↄ  3   

9 ┌ↄ  1   

10 
ⅎ╪

 
×  

GHS H18  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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44. ☺◒꜡꜡ ♩ꜞⱨꜟ○꜡◄♃fi HCFC  

 ─  

2,2-☺◒꜡꜡-1,1,1-♩ꜞⱨꜟ○꜡◄♃fi│⁸ ⌂ ─№╢ ─ ≢№╢⁹ │ ╟╡

ↄ⁸ ↄ⌂∫√ ≢│ ⇔≡ ╩ ⅝ ↓∆↓≤⅜№╢⁹ ∆╢≤ ⇔⁸ⱱ☻◕

fi⁸ⱨ♇ ┘ ╩ ∂╢287⁹ 

 44.1-1 2,2-☺◒꜡꜡-1,1,1-♩ꜞⱨꜟ○꜡◄♃fi─ 288 

152.9 1.5 -107 28 

CAS No306-83-2  2.1g/L (25 ) 

 

ה   

│⁸◄▪꜡♂ꜟ ⁸ ⁸ ⌂≥⌐ ↕╣≡™╢288⁹ ─ ⌐

∆╢ ♩כ◦ 2009289⌐╟╢≤⁸ ─fiכ꜠◒ ─ ─ ⌐

╟╢ ─┌ↄ ╛⁸ ╩ ≤⇔√ ─ ╩ ∫√ ─┌ↄ ⅜ ↕╣≡™

╢⁹WHO─ꜞ☻◒ 2000290≢│⁸ ─ ⌐⅔↑╢ ─┌ↄ ⅜ →╠╣≡

™╢⁹╕√⁸NICNAS─ꜞ☻◒ 1999291≢│⁸ ┌ↄ ─ ≤⇔≡ ─ⱷ

fi♥♫fi☻≤ ╩ ⇔⁸ ╩ ─ ⌐ ∆ ╩ ℮ ⌐╙┌ↄ ─ ⅜№

╢≤⇔≡™╢⁹∕─ ⁸ ─ 2000292⌐╟╢≤⁸ ╩ ╗ ╩ ⇔√

Ⱪꜝ▬♄ꜟ►▼▪─ ╖ ⅝ ─┌ↄ ⅜ ↕╣≡™╢⁹ │⁸ ≢│⁸

╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒

▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1 ⁸ ─

1 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  44.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
287 ILO (1998) International Chemical Safety Card2,2-DICHLORO-1,1,1-

TRIFLUOROETHANE(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=en&p_card_id=1343&p_version=2) 
288 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_306-

83-2.html) (201910 ) 
289  (2009) ─ ⌐ ∆╢ -http://www.env.go.jp/chemi/report/h21) ♩כ◦

01/pdf/chpt2/2-2-2-19.pdf) 
290 IPCS (2000) ENVIRONMENTAL HEALTH CRITERIA 23 2,2-DICHLORO-1,1,1-TRIFLUOROETHANE (HCFC-123) 

(https://www.who.int/ipcs/publications/cicad/en/cicad23.pdf) 
291 NICNAS (1999) Priority Existing Chemical Assessment No.4 Secondary Notification Assessment 

(https://www.nicnas.gov.au/search?query=306-83-2&collection=nicnas-meta) 
292  (2000) ─

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/pdf/CI_04_002/OEL_306832.pdf 
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 44.3-1  

  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─

 

1  

Ƌ 22  

Ƌ 2017 7 26 ⌐ ⇔⁸8 2 ⌐ 1.5 ⁸8 9 ⌐ 2.5

HCFC-123╩ ⌐ ⇔⁸ⱣꜟⱩ╩ ╖ ≡√⁹2017

8 12 ⁸ ⁸ ⁸ ⁸╘╕™⁸ ⅜№∫√⁹8

13 ⌐ ⇔⁸8 17 ⌐ ≤ ⁹ 

 

2  

Ƌ 22  

Ƌ 2017 7 27 ⌐ ⇔⁸ 1≤ ∂ ⌐ ⇔√⁹8

11 ⌐ ⅜№╡ ⇔√⅜⁸8 24 ⌐ ⁹ ─

⁸ ⅜ ↕╣√⁹ 

Ƌ  

Ƌ  

Ƌ HCFC-

123  

Ƌ ♃

fi◒⌐ ∆

╢ ─

│⁸
20.65±10.81 

ppm⁸

─◄ꜞ▪

◘fiⱪꜟ─

│
70.30±18.10 

ppm≤  

Ƌ ⌐№╢

╩ ╢ ⌐

⇔≡⅔╡┌ↄ

⁹ 

Ƌ ⌐│◦ꜞ◖fi

↕╣√ ⅜

↕╣√⅜⁸ ⱴ☻

◒─ │⌂⅛∫

√⁹╕√ ⌐

│ ↕╣≡

™⌂⅛∫√⁹ 

Kim KW 

et al. 

2018 
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No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

2 Ƌ ─

 

1-3 

Ƌ 3 2 │ 1⅛ ⁸1 │ 2 ⅜ ⁸

⁸ ⁸ ╩ ⌐ ⇔⁸ ⅜ ⁹

►▬ꜟ☻│ ⁹ │ ⇔√⅜⁸ ⇔√ 2 │

⌐ ⅜ ⁹ 

 

4  

Ƌ 10 ⁹ ╩ ↕╣ ≢ ⁹ ─ │

╒≤╪≥⌂⅛∫√⅜⁸ ה ⅜№╡⁸ ⌂ ⅜ ╠╣

√⁹ ⁸ ⅜ ⁹ 

 

Ƌ ╩ ╕ⅎ⁸ 17 13 ╩ ⌐ HCFC-123─

≢№╢ U-TFA ♩ꜞⱨꜟ○꜡ ╩ ⇔√≤↓╤⁸13

⌐ ↕╣√⁹╕√ 16 ⌐ ╩ ⇔√≤↓╤⁸

11 ⌐ ⅜ ╠╣√⁹ 

Ƌ ─ ⌐│┌╠≈⅝⅜№╡⁸ ⅜ ⇔

≡™√╦↑≢│⌂™↓≤⅛╠⁸ ┌ↄ ⅜ ⅎ╠╣√⁹╕

√ ╩ ⇔≡™√ ≢│╟╡ ™ ╩ ╘╢

⌐№∫√⁹ 

Ƌ 

⁸  

Ƌ 1⅛

⅛╠  

Ƌ  

HCFC-123

 

Ƌ 

60 

Ƌ ╖ ⅝ ⌐

⇔≡⅔╡⁸HCFC-

123 ╩

⇔≡⅔╡┌ↄ ⁹

│ ─╟ↄ⌂

™ 30m2 ─ ≢

№∫√⁹ ⅜∕

─ ╩ ╠⅛⌐⇔

≡™⌂⅛∫√√╘⁸

HCFC-123╩ ⇔≡

™√ ⅜⌂ↄ⁸

≢ ╩⇔╖↓

╕∑√ ╩ ∟⁸ⱴ

☻◒⌂≥╙ ∑∏

⌐ ⇔≡™√⁹ 

 

╠ 

2001 
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 ⌐╟╢ ┘ ─  

44.4.1  

 44.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH   

ↄ┌ה   

DFG  2,2-DICHLORO-1,1,1-TRIFLUOROETHANE 

ↄ┌ה  MAK: ⅜╪ כꜞ◗♥◌  3B 

 

44.4.2  

 44.4-2 ⌐╟╢2,2-☺◒꜡꜡-1,1,1-♩ꜞⱨꜟ○꜡◄♃fi─  

 

  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ2,2-☺◒꜡꜡ -1,1,1-♩

ꜞⱨꜟ○꜡◄♃fiₓ 

[306-83-2] 

10 62      ô00 
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 44.4-3 2,2-☺◒꜡꜡-1,1,1-♩ꜞⱨꜟ○꜡◄♃fi─GHS GHS⸗♦ꜟ ┘EU─

CLP  

 

GHS  CLP  

ₒ2,2-☺◒꜡꜡-1,1,1-♩ꜞⱨꜟ○꜡◄

♃fiₓ 

2019 ↕╣

≡™⌂™ 

1 

 

   

   

●☻  

   

∂╪⁸Ⱶ☻♩ Ĭ 

2 /    

3 ⌐ ∆╢ ⌂ /  2B  

4 
 Ĭ  

   

5    

6 ⅜╪  Ĭ  

7    

8 ┌ↄ  
1 ⁸  

2  
 

9 ┌ↄ  1   

10 
ⅎ╪

 
Ĭ  

GHS H18  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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45. ☺♅○╡╪ ☺◄♅ꜟ ◄♅ꜟ♅○ⱷ♅ꜟ ⱱ꜠כ♩  

 ─  

☺♅○╡╪ O,O-☺◄♅ꜟ-S-◄♅ꜟ♅○ⱷ♅ꜟ│⁸ ⌂ ╩ ≈⁸ ─ ≢№

╢⁹ ─ ≢ ⇔⁸ꜞfi ┘ ─ⱨꜙכⱶ╩ ∂╢293⁹ 

 45.1-1 ☺♅○╡╪ O,O-☺◄♅ꜟ-S-◄♅ꜟ♅○ⱷ♅ꜟ─ 293 

260.4 1.2 -42.9 - 

CAS No298-02-2  

 

ה   

│⁸ ⌐ ≤⇔≡ ↕╣≡™╢294,295⁹ ꜞfi │⁸▪☿♅ꜟ◖ꜞfi◄

╩♀כꜝ♥☻ ⇔⁸ ─ ⌐ ∆╢ ╩ ↓∆⁹ ≢│⁸ ╩

⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢296⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻

ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─

1 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  45.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

 

 

                                                        
293 ILO (2000) International Chemical Safety Card PHORATE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1060&p_version=2) 
294 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_298-

02-2.html) (201910 ) 
295 ≢│ ≤⇔≡ ↕╣≡™⌂™⁹ 
296 IPCS (1986) ENVIRONMENTAL HEALTH CRITERIA 63 ORGANOPHOSPHORUS INSECTICIDES: A GENERAL 

INTRODUCTION (http://www.inchem.org/documents/ehc/ehc/ehc63.htm)(20202 ) 
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 45.3-1  

 

 

 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 ◖ⱱכ♩

 

Ƌ ┌ↄ ≤ ─

╩ ═╢√╘⌐⁸

AHS Agricultural 

health study ⌐ ∆╢

17,920

97% ⁸

2,255 95% ╩

⌐⁸ ─ ⁸

┌ↄ ⁸ꜝ▬ⱨ☻♃

▬ꜟ ╩▪fi◔כ♩≢

⇔√⁹ 

Ƌ ⌐│⁸ ⁸

⁸BMI⁸ ♩▪ה

Ⱨכ⌐≈™≡ ⇔√

꜡☺☻♥▫♇◒ ╩

™√⁹ │⁸

0⁸<1⁸2-5⁸6-10⁸11-

20⁸21-30⁸>30 ⌐

⇔√⁹ 

Ƌ ⱱ꜠כ♩ │⁸ ≢│

(28%)⁸ (3%)⁸ ≢│

(13%)⁸ (3%)≢№∫√⁹ 

Ƌ ⌐⅔™≡│⁸ⱱ꜠כ♩ ≤

─ ⌐ ⌂ ⅜№∫√(OR2.35 

(95%CI:1.36-4.06))⁹ 

Ƌ ╕√ ⌐⅔™≡│⁸ⱱ꜠כ♩

─ ⌐ ™ ⅜ ↄ⌂

╢≤™℮ ⅜ ╠╣√
(p=0.01) 

Ƌ 1 ─ │⁸<5⁸5-9⁸10-

19⁸20-39⁸40-59⁸60-150⁸>150⌐

⇔√⁹ 

Ƌ ⁸  

Ƌ   

Ƌ ≢│⁸

33% ⁸

27% ≤╙⌐ 11-20

⅜ ⅛∫√⁹ 

Ƌ ≢│⁸ ≢

│ 10-19 31%

⅜⁸ ≢│ 20-

39 22% ⅜

⅛∫√⁹  

Ƌ ⱱ꜠כ♩ 

Ƌ  

Ƌ ⌐

⇔≡┌ↄ  

Hoppin 

JA et al. 

2006 
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 ⌐╟╢ ┘ ─  

45.4.1  

 45.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  PHORATE 

ↄ┌ה  TLV: 0.05mg/m3, as TWA ()  A4(⌐⅔↑╢ ⅜╪

⅜ ≢⅝≡™⌂™ ) BEI (┌ↄ )

№╡ 

DFG   

ↄ┌ה   

 

45.4.2  

 45.4-2 ⌐╟╢☺♅○╡╪ O,O-☺◄♅ꜟ-S-◄♅ꜟ♅○ⱷ♅ꜟ─ 297 

 

 

                                                        
297 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ☺♅○╡╪ O,O-

☺◄♅ꜟ-S-◄♅ꜟ♅○

ⱷ♅ꜟₓ 

[298-02-2] 
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 45.4-3 ☺♅○╡╪ O,O-☺◄♅ꜟ-S-◄♅ꜟ♅○ⱷ♅ꜟ─GHS GHS⸗♦ꜟ ┘

EU─CLP 298 

 

GHS  CLP  

ₒ☺♅○╡╪ O,O-☺◄♅ꜟ-S-◄♅

ꜟ♅○ⱷ♅ꜟₒⱱ꜠כ♩ₓx  
ₒPhorateₓ 

1 

 

 1 2 * 

 1 1 

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩ 1 

2 /  Ĭ  

3 ⌐ ∆╢ ⌂ /  Ĭ  

4 
 Ĭ  

 Ĭ  

5    

6 ⅜╪    

7  2  

8 ┌ↄ  1   

9 ┌ↄ  1   

10 
ⅎ╪

 
Ĭ  

GHS H18  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

 

                                                        
298 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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46. ☺♅○╡╪ ☺ⱷ♅ꜟ ⱦ☻ ◄♩◐◦◌ꜟⱲ♬ꜟ ◄♅ꜟ ⱴꜝ♅

○fi  

 ─  

☺♅○╡╪ O,O-☺ⱷ♅ꜟ-S-1,2-ⱦ☻(◄♩◐◦◌ꜟⱲ♬ꜟ)◄♅ꜟ│⁸ ⌂ ─№╢

─ ≢№╢⁹ ╛ ⌐╟╡ ⇔⁸ꜞfi ⁸ ⌂≥─ ⌂ⱥꜙכⱶ╩ ∂

╢⁹ ⌂ ≤ ⇔ↄ ∆╢╒⅛⁸ ╛∕─ ─ ⁸№╢ ─ⱪꜝ☻♅♇◒ ┘◗ⱶ╩

∆╢⁹╕√⁸ ∆╢≤╟╡ ⌂▬♁ⱴꜝ♅○fi╩ ∂╢↓≤⅜№╢299⁹ 

 

 46.1-1 ☺♅○╡╪ O,O-☺ⱷ♅ꜟ-S-1,2-ⱦ☻(◄♩◐◦◌ꜟⱲ♬ꜟ)◄♅ꜟ─ 299 

330.4 1.2 3  156-157  (0.093kPa) 

CAS No121-75-5 145mg/L 

 

ה   

│⁸ ≤⇔≡ ↕╣≡™╢300,301⁹ATSDR─ꜞ☻◒ 2003302≢│⁸

╛ ─ ⌐⅔™≡⁸ ⌐┌ↄ ↕╣╢ ⅜№╢≤⇔≡™╢⁹ │⁸

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤↕╣≡™╢⁹╕√⁸ ⌐⅔

↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1 ⁸

⌐ ∆╢ ≤⇔≡ ─ 2 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴ

│כꜞ  46.3-1 ┘  46.3-2⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
299 ILO (2005) International Chemical Safety Card MALATHION 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0172&p_version=2) 
300 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_121-

75-5.html) (201910 ) 
301 ≢ ≢⅝╢ ≤⇔≡ ⱴꜝ♁fi≤⇔≡ ↕╣≡™╢ http://www.acis.famic.go.jp/search/vtllg303.do

(2020 1 ) 
302 ATSDR (2003) TOXICOLOGICAL PROFILE FOR MALATHION (https://www.atsdr.cdc.gov/ToxProfiles/tp154.pdf) 
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 46.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─

 

Ƌ 8 ─ ⅜ ꜞfi ─ ╩ ™⁸

⅜ ⁹ ה 8/8 ⁸ 6/8 ⁸ ─

5/8 ⁸ ─ ╖ 3/8 ⅜ 3 ⇔√⅜∕─ ⇔

√⁹⇔⅛⇔ 1 │ ⌐ ⅎ≡ ─ ה ╙

⅝√⁹ ⅜┌ↄ 12 ┘ 1 ⌐ ה ╩

∫√⁹ ╩ ⅝ ≤⌂∫√⁹1 │ ─╙─≢

№∫√⁹ 

Ƌ ꜞfi ─ ◒꜡ⱴ♩◓ꜝⱨ▫כ⌐╟╢ ─ ≢▪☿

ⱨ▼כ♩≤ⱴꜝ♅○fi╩ ⇔√⁹ ⁸ ⅛╠│▪☿ⱨ▼כ

♩─╖╩ ⇔√⁹⇔√⅜∫≡⁸▪☿ⱨ▼כ♩⅜ ─

≢ⱴꜝ♅○fi│ ⌐ ↕╣√⅜⁸ ⁸ ⌐≡ ↕

╣√≤ ⅎ√⁹ 

Ƌ ─ ה ⅜ ↓∫√ 1 │⁸ ─ ◖

ꜞfi◄☻♥ꜝכ♀ ⅜ ╠╣√⁹1 ╙◖ꜞfi◄☻♥ꜝכ

♀│ ∞∫√↓≤⅛╠⁸ ◖ꜞfi◄☻♥ꜝכ♀ ≤

ⅎ╠╣√⁹ ⌐╟╡⁸G365R Ⱬ♥꜡ ╩

∟⁸◖ꜞfi◄☻♥ꜝכ♀ ⅜ ─ ≢№╢↓≤⅜

⇔√⁹◖ꜞfi◄☻♥ꜝכ♀ ⅜ ™ │ ≤ ∆

╢ ꜞfi⅜ ⌂ↄ⌂╢√╘⁸ ⌐⅔↑╢ ꜞfi

⅜ ↄ⌂╢≤ ↕╣√⁹ 

Ƌ │ ⌂ ≤⇔≡ ╡ →╠╣⁸ ⁸

⁸ ⁸ ─ ⌂≥⌐ ⇔≡ ה☻●

ⱴ♬ꜙ▪ꜟ⅜ ↕╣ ↕╣╢╟℮⌐⌂∫√⁹ 

Ƌ  

Ƌ 

╩ ∫√

⁸2  

Ƌ ⇔

√ ꜞfi

▪☿ⱨ▼

♩כ ⌂⅔⁸

ⱴꜝ♅○fi│

⌐ ↕╣

√⁹ 

Ƌ  

Ƌ ꜞfi ─

≡⌐ √∫√

⅜⁸ ⇔√

⌐┌ↄ ⇔ ⅜

↓∫√⁹ ─

⅛╠│⁸

ꜞfi ≢№╢ⱴꜝ♅

○fi⅜ ↕╣√⁹ 

Ƌ ┘ ⁸

⅜ ⇔√

⁸ ─

│ ꜝ♥

♇◒☻◗ⱶ ⁸

ⱴ☻◒⁸●►fi

⌐≡ 5 ⅜

⇔√⁹ ─

3 │⁸ 30

⌐ ⌐

⇔⁸ⱴ☻◒─╖ ↑⁸

─ ╩

╘⁸ ─ ⌐

⇔⌂⅛∫√⁹ 

 

╠ 

2009 
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 46.3-2  

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─ 

 

1  Ƌ ┌ↄ ⅜ ─

⌐ ⅎ╢ ╩ ╢√

╘⌐⁸ⱴ꜠כ◦▪◘Ᵽ

3 ─ 152

┌ↄ 62 ⁸

℮∟Ɽꜝ◖כ♩┌ↄ

39 ⁸ⱴꜝ♅○fi┌ↄ

15 ⁸ ┌ↄ 8

╩ ⌐⁸ ◘

fiⱪꜟ ⁸ ┌ↄ

⁸ꜝ▬ⱨ☻♃▬ꜟ

╩ ═√⁹ 

Ƌ ⌐│⁸◓ꜟכⱪ

⁸ⱴfi►▫♇♩♬כ

♥☻♩⁸◌▬

╩ ™√⁹ 

Ƌ (Ɽꜝ◖⁸♩כⱴꜝ♅○fi⁸

┌ↄ ≡╩ ╗)≢│⁸ (OR6.5 

(95%CI:2.7-15.2))⁸ (OR8.766 (95%CI:4.0-

19.0))⁸ ((OR5.18 (95%CI:2.5-10.5))⁸

(OR4.958⁸(95%CI:1.6-14.6))⁸

(OR4.51 (95%CI:1.5-13.4))─ ꜞ☻◒⅜ ⅛

∫√⁹ 

Ƌ ◘Ⱪ◓ꜟכⱪ↔≤─ ≢│⁸WHOⱪ꜡♩◖

ꜟכ ─ Ɽꜝⱷכ♃כ≤ ╩ ∫

√⁹ ┼─ │Ɽꜝ◖כ♩╟╡ⱴꜝ♅○

fi─╒℮⅜ ™ ⅜№╡⁸ⱴꜝ♅○fi┌ↄ

≢│ ⌐ ™ (p=0.05)⁸ ┌ↄ

≢│ ⌐ ™ (p=0.05) ┘

(p=0.04)⅜ ╠╣√⁹ 

Ƌ ⁸

 

Ƌ  

Ƌ ⱴꜝ♅○

fi Ɽꜝ◖כ♩

⌐╙┌ↄ  

Ƌ  

Ƌ Ɽꜝ◖⁸♩כⱴꜝ

♅○fi╩ ╗

 

Hossain 

Fet al. 

2010 
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No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─ 

 

2 

 

Ƌ ⱴꜝ♅○fi┌ↄ ≤

ⱱ☺◐fiꜞfiⱤ

NHL ─ ╩ ═

╢√╘⌐⁸ ♫◌ה

♄─ ◖ⱱכ♩

⌐ ≠⅝⁸ ⱱ☺◐fi

ꜞfiⱤ 1,690

1,506 ⁸

184 ⁸ 62.7

⁸ 5,131

4,424 ⁸

707 ⁸ 61.7

╩ ⌐ ┌ↄ ─

⁸ꜝ▬ⱨ☻♃▬ꜟ

╩ ⇔√⁹ 

Ƌ ⌐│⁸ ⁸

⁸ ⁸ ─ꜞ

fiⱤ ה ⅜╪ ⌐

≈™≡ ⇔√ ⌂

⇔꜡☺☻♥▫♇◒

╩ ™√⁹ 

Ƌ ⱴꜝ♅○fi │⁸NHL─ꜞ☻◒ ≤

⌐ ⇔≡™√(OR1.43 (95%CI:1.14-1.81))⁹ 

Ƌ ╩ (<4 ⁸4₩12 ⁸ ┘

>12 )⌐ ⇔≡ ⇔√ ⁸ⱴꜝ♅○fi

─ ⅜ ∆╢≤≤╙⌐⁸NHL ─ꜞ☻

◒╙ ∆╢ ⅜ ╠╣√(<4

OR1.33 (95%:0.88-2.03)⁸4₩12 OR1.42 

(95%=1.02-1.96)⁸>12 OR1.55 (95%:1.05-

2.28)⁸p<0.01)⁹ 

Ƌ NHL╩⁸ (FL)⁸┘╕╪ B

(DLBCL)⁸ ꜞfiⱤ ꜞfiⱤ (SLL)⁸∕

─ ⌐ ↑≡ ╩ ∫√≤↓╤⁸ⱴꜝ♅○

fi │⁸FL (OR1.58 (95%CI:1.11ï2.27)) ┘

DLBCL (OR1.61  (95%CI:1.16ï2.22))≤

⌐ ⌂ ⅜№∫√⅜⁸SLL ┘∕─ ≤

│ ╠⅛⌂ ⅜ ╠╣⌂⅛∫√⁹ 

Ƌ ⁸

 

Ƌ 0 ⅛

╠  

Ƌ ⱴꜝ♅○

fi 

Ƌ  

Ƌ  Koutrosa 

et al. 

2019 
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 ⌐╟╢ ┘ ─  

46.4.1  

 46.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Malathion  

ↄ┌ה  2A ⱥ♩⌐ ⇔≡⅔∕╠ↄ ⅜╪ ╩ ∆  

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  MALATHION  

ↄ┌ה  TLV: 1mg/m 3, as TWA ( )  A4( ⌐⅔↑╢ ⅜╪ ⅜

≢⅝≡™⌂™ ) BEI ( ┌ↄ ) №╡ 

DFG  MALATHION  

ↄ┌ה  MAK: ( inhalable fraction )  15 mg/m3  Ⱨכ◒┌ↄ ◌

כꜞ◗♥  II(4) ⱪכꜟ◓◒☻ꜞ─   D 

 

 

46.4.2  

 46.4-2 ⌐╟╢☺♅○╡╪ O,O-☺ⱷ♅ꜟ-S-1,2-ⱦ☻(◄♩◐◦◌ꜟⱲ♬ꜟ)◄♅

ꜟ─  

 

  

 

CAS No. 
  

 

⅜╪

 

 

  ppm mg/   

ₒⱴꜝ♅○fiₓ 

[121-75-5] 
 10  2B    ô89ô18 
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 46.4-3 ☺♅○╡╪ O,O-☺ⱷ♅ꜟ-S-1,2-ⱦ☻(◄♩◐◦◌ꜟⱲ♬ꜟ)◄♅ꜟ─GHS

GHS⸗♦ꜟ ┘EU─CLP 303 

 

GHS  CLP  

ₒ☺♅○╡╪ O,O-☺ⱷ♅ꜟ-S-
1,2-ⱦ☻ (◄♩◐◦◌ꜟⱲ♬ꜟ) 

◄♅ꜟ (Malathion)ₓ 

Malathion 

1 

 

  4 * 

   

●☻  

  × 

∂╪⁸Ⱶ☻♩  

2 /    

3 ⌐ ∆╢ ⌂ /  2B  

4  ×  

 1 1 

5  2  

6 ⅜╪  1B  

7    

8 ┌ↄ  1   

9 ┌ↄ  1   

10 ⅎ╪
 

× 
 

GHS H28  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

  

                                                        
303 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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47. ☺ⱬfi♂▬ꜟⱭꜟ○◐◦♪ 

 ─  

☺ⱬfi♂▬ꜟⱭꜟ○◐◦♪│⁸ ─ │ ≢№╢⁹ ⁸ №╢™│ ╩ ⅎ╢≤⁸

⌐ ∆╢↓≤⅜№╡⁸103-105ϴ ⌐ ∆╢≤⁸ ∆╢↓≤⅜№╢⁹ ∆╢≤⁸

┘ ─ ≢ ─ ┘●☻╩ ∆╢⁹ │⁸ ─ ╛

≤ ⇔ↄ ∆╢⁹ ↄ─ ⁸ ꜟכ◖ꜟ▪⁸ ┘▪Ⱶfi≤ ⇔ↄ ⇔⁸

╛ ─ ╩ ∂╢304⁹ 

 47.1-1 ☺ⱬfi♂▬ꜟⱭꜟ○◐◦♪─ 305 

242.24 1.33g/cmį 104-106ÁC 105ÁC 306 

CAS No94-36-0 9.1mg/L (25ÁC) 

 

ה   

│⁸ 307⁸ ⁸ⱳꜞⱴכ ⁸ ◗ⱶ ⁸
308⌂≥⌐ ↕╣≡™╢309⁹OECD─ꜞ☻◒ 2002305⌐╟╢≤⁸ ─ ⌐⅔↑╢

⌐ ╘╢ ≢ ⌐┌ↄ ↕╣╢ ⅜№╢≤↕╣≡™╢⁹ │⁸ ≢

│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ─╒⅛⁸ ≤ ╘╠╣≡™╢⁹╕√⁸

⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  47.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
304 ILO (2002) International Chemical Safety Card BENZOYL PEROXIDE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0225&p_version=2) 
305 OECD (2002) INITIAL TARGETED ASSESSMENT PROFILE (Human Health) BENZOYL PEROXIDE

https://hpvchemicals.oecd.org/UI/handler.axd?id=a4d59d82-ac1c-4b5c-8633-a2730b9ef951 
306 explosive above 105 ÁC≤  
307 ↨ ≤⇔≡ ↕╣≡™╢⁹Kyoto Encyclopedia of Genes and Genomeshttps://www.kegg.jp/dbget-

bin/www_bget?dr_ja:D0309320202  
308 ⱬfi♂▬ꜟ ☺ⱬfi♂▬ꜟⱭꜟ○◐◦♪ │ ─ ╛ ╩ ⌐ ↕╣╢⁹ ≢│

⌐─╖ ⅜ ╘╠╣≡™╢⁹  9 . 2018 (https://www.mhlw.go.jp/file/06-

Seisakujouhou-11130500-Shokuhinanzenbu/0000192874.pdf) (20202 ) 
309 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_94-

36-0.html) (201910 ) 
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 47.3-1  

 

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─  1 

Ƌ 28 ⁹ ⱬfi♂▬ꜟ◕ꜟ 11 ≢ ™ ⅜

№╡ ⁹2 ⌐ ⇔√≤↓╤ ⌐ ⌐

╩ ℮ ™ ⅜ ⇔√⁹ ─ ⅜ ╠╣∏⁸ │

⌂⇔⁹ 

 

2 

Ƌ 22 ⁹ ⱬfi♂▬ꜟ◕ꜟ ╟╡ ⌐

╩ ℮ ⅜ ⁹ⱬ♃ⱷ♂fi⁸ⱥ♪꜡◖ꜟ♅♂fi ◄☻♥

ꜟ ⁸◕fi♃ⱴ▬◦fi ─ ⌐≡ │ ≢

⇔√⁹ 

1 

Ƌ  

Ƌ 11  

 

2  

Ƌ  

Ƌ  

Ƌ 2.5%

ⱬ

fi♂▬ꜟ

◕ꜟ 

Ƌ 2.5% 

Ƌ ↨ ⌐ ⇔⁸

2.5% ⱬfi♂▬ꜟ

◕ꜟ╩ ™≡┌ↄ ⁹ 

 

╠ 

2016 
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 ⌐╟╢ ┘ ─  

47.4.1  

 47.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Benzoyl peroxide 

ↄ┌ה  3 ⱥ♩⌐ ∆╢ ⅜╪ ⌐≈™≡ ≢⅝⌂™  

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  BENZOYL PEROXIDE 

ↄ┌ה  TLV: 5mg/m3, as TWA A4(⌐⅔↑╢ ⅜╪ ⅜ ≢⅝≡

™⌂™ ). 

DFG  BENZOYL PEROXIDE 

ↄ┌ה  MAK: 5mg/m3  Ⱨכ◒┌ↄ כꜞ◗♥◌  I(1) 

 

47.4.2  

 47.4-2 ⌐╟╢☺ⱬfi♂▬ꜟⱭꜟ○◐◦♪─ 310 

                                                        
310 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ☺ⱬfi♂▬ꜟⱭꜟ○

◐◦♪ₓ 

[94-36-0] 
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 47.4-3 ☺ⱬfi♂▬ꜟⱭꜟ○◐◦♪─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ☺ⱬfi♂▬ꜟⱭꜟ○◐◦♪ₓ ₒDibenzoyl peroxideₓ 

1 

 

   

 Ĭ  

●☻  

   

∂╪⁸Ⱶ☻♩  

2 /    

3 ⌐ ∆╢ ⌂ /  2 2 

4 
 Ĭ  

 1 1 

5  Ĭ  

6 ⅜╪  Ĭ  

7  Ĭ  

8 ┌ↄ  3   

9 ┌ↄ  Ĭ  

10 
ⅎ╪

 
Ĭ  

GHS H25  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/16 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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48.  

 ─  

│⁸ ─№╢ ─ ≢№╢⁹ │ ╟╡ ™⁹ │ ≢№

╡⁸ ≤ ⇔ↄ ⇔⁸ ╩ ∆⁹ ┘ ↄ─ ≤ ⇔ↄ ⇔⁸ ╛

─ ╩ ∂╢╒⅛⁸ ↄ─ ╩ ⇔⁸ ⁸ ─●☻╩ ∂╢ 311⁹ 

 48.1-1 ─ 311 

80.9 1.8 -87 -67 

CAS No10035-10-6 1,930g/L (20) 

 

ה   

│⁸ Ⱪ꜡ⱶ ⁸ ▪ꜟ◐ꜟ ⁸ ⌂≥⌐ ↕╣≡™╢312⁹ │⁸

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤⇔≡⁸ ┘

≢│ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡⁸ ─ 2 ╩ꜞ☻

♩▪♇ⱪ⇔√⁹╕√⁸ ⌐ ∆╢ ≤⇔≡⁸ ─ 1 ╩ꜞ☻♩▪♇ⱪ⇔√⁹

↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  48.3-1 ┘  48.3-2⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
311 ILO (2001) International Chemical Safety Card HYDROGEN BROMIDE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0282&p_version=2) 
312 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_10035-10-6.html) (201910 ) 
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 48.3-1  

 

  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─

 

Ƌ 37 ⁸  

Ƌ ●☻⌐┌ↄ ⁸ ⌐ ─ ╩ ⇔

√⁹╕√ ⌐ ┘ ⁸ ⁸

╩ ℮ ꜠ⱬꜟ─

20%─ ┘ ╩ ∫√⁹ ⁸ ╩

⇔≡™╢⁹ 

 

Ƌ  

Ƌ 3  

Ƌ 

●☻ 

Ƌ  

Ƌ ≢ ─⌂

™⁸ⱪꜞfi♩ ─

☻♩ꜞ♇Ⱨfi◓╛│

╪∞ ↑╩ ℮

╩ ⇔√ ⁸

●☻⌐ 3

┌ↄ  

Orlando 

JP et al. 

1997  

2 Ƌ ─

 

Ƌ 39 ꜝ♥fi  

Ƌ ⁸ ╣⁸ ⁸ ⅜№╡ 5 ─ ⌐ 3 ⁹1 │

⁸2 │Ⱬꜟ☻◔▪ health-care-

associated pneumonia ≤ ↕╣⁸ ╩ ↕╣√⁹ 

Ƌ 3 ─ ≢ ∫√ ≢⁸ ≢ ─ ─

┘ ─ ⅜ ╠╣√⁹ │ ≤ ⇔

≡⅔╡⁸ │ ↕╣⁸ⱪ꜠♪♬♂fi ╩ ≡

⇔√⁹ 

Ƌ ┌ↄ ⌐╟╢ ≤ ⁹ 

Ƌ  

Ƌ ⅛

 

Ƌ 

⌐ ╦╣

√  

Ƌ  

Ƌ 10 ≤ ≢

⁹ ⌐│⁸ ⌐

≤ ↕╣ ╩│™∞

≢ ↕╣⁸

⅝√ ⌐ ╣╢↓

≤│⌂⅛∫√⁹ ⅛

⅛╠ ≢│

╩ ⇔√ ╩

∆╢√╘⌐

╩ ⇔≡™√⁹ 

Mahmoo

d T et al. 

2013 
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 48.3-2  

 

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─

 

1 

Ƌ 42  

Ƌ ┌ↄ ⁸ ⁸ ⁸ ─ ⁸ ╣⁸ ⅜ 2 ⇔

⁹ ⁸ №╡⁹╕√ ⅛╠│ ─

╟℮⌂ ™⅜ ∂╠╣√⁹1 ⇔⁸ ⁸ ◘ꜟⱩ♃⸗

≢ꜟכ ⁹ 

Ƌ ╙ ⁸ ─ │ ⁹┌ↄ 3⅛ ┘ 10⅛

⌐ ╦╣√ⱨ◊꜡כ▪♇ⱪ≢│⁸ⱷ♃◖ꜞfi ⌐ ™

╩ ⇔√⁹ 

 

2 

Ƌ 32  

Ƌ ┌ↄ ⁸ ⁸ ⁸ ─ ⁸⅛∆╣ ⁸ ⁸ ⅜

№╡ ⁹ │ 99%⁸ ꜠fi♩◕fi│ ⌂ↄ ⌂

⇔⁹ ⁸ ─ ╖⁸⅛∆╣ │ 7⅛ ⁹ 

Ƌ 10⅛ ─ⱨ◊꜡כ▪♇ⱪ≢│⁸ⱷ♃◖ꜞfi ⌐ ™

╩ ⇔√⁹ 

1 

Ƌ  

Ƌ 10  

 

2 

Ƌ  

Ƌ 5  

Ƌ ⱱ♇♩

♃Ⱪ─

1-

bromo-3-

chloro-5,5-

dimethylhyda

ntoin, 

 Brom 

Tabs ⁸
Brominating 

Tablets)⅜

⇔≡ ∂

√  

  

Ƌ  

Ƌ ⱬכ☻─

╩ ™√ⱱ♇♩♃Ⱪ

⌐ 5 │ 10 ⅛

∫≡┌ↄ ⁹

│⁸ ─ ⌂

™⅜№∫√⁹

Discussion≢│⁸

≢№╢

⅜ ⇔

╩ ⇔√≤

⇔≡™╢⁹ 

Burns MJ 

& Linden 

CH. 1997 
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 ⌐╟╢ ┘ ─  

48.4.1  

 48.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  HYDROGEN BROMIDE 

ↄ┌ה  EU-OEL: 6.7mg/m3 2ppm (STEL) 

NTP   

ↄ┌ה   

ACGIH  HYDROGEN BROMIDE 

ↄ┌ה  TLV: 2ppm (STEL) 

DFG  HYDROGEN BROMIDE 

ↄ┌ה  MAK: 6.7mg/m3 2ppm 

Ⱨכ◒┌ↄ כꜞ◗♥◌ I(1) 

ⱪכꜟ◓◒☻ꜞ─  D 

 

48.4.2  

 48.4-2 ⌐╟╢ ─ 313 

 

  

                                                        
313 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ ₓ 

[10035-10-6] 
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 48.4-3 ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ ₓ ₒHydrogen bromideₓ 

1 

 

 Ĭ  

 Ĭ  

●☻ 3 

   

∂╪⁸Ⱶ☻♩  

2 /  1A-1C 1A 

3 ⌐ ∆╢ ⌂ /  1  

4 
 Ĭ  

 Ĭ  

5  Ĭ  

6 ⅜╪  Ĭ  

7  Ĭ  

8 ┌ↄ  1  3 

9 ┌ↄ  1 ⁸   

10 
ⅎ╪

 
  

GHS H18  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/21 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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49. ⇔╝℮  

 ─  

⇔╝℮ │⁸ ─ ─ ⁸ │ ─ ≢№╢⁹ │ ≤ ∆╢≤ ⇔⁸◑

┘ ╩ ∂╢⁹ ≤ ⇔ↄ ⇔≡⁸ ╛ ─ ╩ ∂╢⁹№╢ ─

≤ ⇔⁸ ─⇔╝℮ ╩ ∂╢╒⅛⁸ⱪꜝ☻♅♇◒╩ ∆╢ 314⁹ 

 49.1-1 ⇔╝℮ ─ 314 

90.0 1.9 g/cmį 189.5 - 

CAS No144-62-7 90-100 g/L(20 ) 

 

ה   

│⁸ ▪ⱷהⱩ♪► ─ ⁸ ⁸ ⁸ ⌂≥⌐

↕╣≡™╢315⁹╕√⁸ ─ ┘ ≢⇔╝℮ ─ ╩ ⇔√ⱡꜟ►▼כ─

╩ ≤⇔√ ⌐╟╡⁸ ─┌ↄ ≤ ─ ≤─ ⅜ ↕╣≡™

╢316⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤⇔≡⁸

┘ ≢│ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜

↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  49.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
314 ILO (2009) International Chemical Safety Card OXALIC ACID 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0529&p_version=2) 
315 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_144-

62-7.html) (201910 ) 
316  (2017) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/144-62-7.html) 
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 49.3-1  

 

 

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─

 

Ƌ 32  

Ƌ ┌ↄ ⁸ ⁸ ─ ⅜№╡⁸2 ⌐ ⌐ ↕

╣ ⁹4 ⌐ ─ ⌐ ↕╣ ╩

™⁸24 ╩ ™√⁹ │ ⅝⁸2 │ ⅜ ↨

∫√ ⇔╚ ⅜№∫√⁹ 

Ƌ 3 ⌐ ⅜ ⇔ ⅜ ⁹ ╩ ⇔ ⅛

╠ ≥☻◦כ♪◦▪ ⇔√⁹ ╩ ∫√≤↓╤

│ ⁹⇔⅛⇔ ∑∏⁸7 ⌐ 2 ─ ⁹9

⌐│⁸ ⁸ ⌐ ⅜ ╘╠╣√⁹ 

Ƌ 8 ⌐ ╩ ⇔√≤↓╤⁸ ┘╕╪ ─

╩ ℮ ⅜ ╠⅛⌐⌂╡⁸ ─ ⌐

╩ ∆ ⅜ ╠╣√⁹ 

Ƌ 28 ⌐│ ≤⌂╡⁸ ◒꜠▪♅♬fi ╙ ≤⌂∫√

114µmol/L  

Ƌ   

Ƌ 2

╕≢

─  

Ƌ ⌐

⅛⇔√◦

ꜙ►
12.5g 

Ƌ 70% 

Ƌ ≢ ⇔≡┌

ↄ ⁹ 

Dassanay

ake U & 

Gnanatha

san CA. 

2012 
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 ⌐╟╢ ┘ ─  

49.4.1  

 49.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  OXALIC ACID 

ↄ┌ה  EU-OEL: 1mg/m3 (TWA) 

NTP   

ↄ┌ה   

ACGIH  OXALIC ACID 

ↄ┌ה  TLV: 1mg/m3, as TWA 2mg/m3 (STEL) 

DFG   

ↄ┌ה   

 

49.4.2  

 49.4-2 ⌐╟╢⇔╝℮ ─ 317 

 

  

                                                        
317 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ⇔╝℮ ₓ 

[144-62-7] 
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 49.4-3 ⇔╝℮ ─GHS GHS⸗♦ꜟ ┘EU─CLP 318 

 
GHS  CLP  

ₒ⇔╜℮ ₓ ₒOxalic acidₓ 

1 

 

 4  4 * 

   4 * 

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  2  

3 ⌐ ∆╢ ⌂ /  1  

4 
 Ĭ  

 Ĭ  

5  Ĭ  

6 ⅜╪  Ĭ  

7  2  

8 ┌ↄ  
1  

3  
 

9 ┌ↄ  1   

10 
ⅎ╪

 
Ĭ  

GHS H28  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/10 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

                                                        
318 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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50. ⇔╟℮  

 ─  

⇔╟℮ │⁸ ⌂ ─№╢⁸ │ ─ ≢№╢⁹ ╛ ≢ ≤ ∆╢

≤⁸ ∂╪ ─ ⅜№╢⁹ ∆╢≤ ⇔⁸ ⌂●☻ ┘ ─ⱨꜙכⱶ╩ ∂╢⁹

⁸ ┘ ≤ ⇔ↄ ⇔⁸ ╛ ─ ╩ ∂╢ 319⁹ 

 

 50.1-1 ⇔╟℮ ─ 319 

152.3 0.99g/cmį 180 204 ≢ ∆╢  

CAS No76-22-2 1.2g/L (25 ) 

 

ה   

│⁸☿ꜟ꜡▬♪⁸ⱨ▫ꜟⱶ─ ⁸ ⁸ ⁸ ⁸ ꞉♬☻⌂≥⌐ ↕╣≡

™╢320,321⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤

╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 3

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  50.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
319 ILO (2003) International Chemical Safety Card CAMPHOR 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1021&p_version=2) 
320 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_76-

22-2.html) (201910 ) 
321 ─№╪−╪◘▬♩( https://anzeninfo.mhlw.go.jp/anzen/gmsds/76-22-2.html) (2020 1 ) 
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 50.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─

 

Ƌ 2  

Ƌ ┌ↄ 2 ⌐↑™╣╪ 30 ↔≤⌐ 2-3 ─ ⁸ ⅜ ╩

ↄ ⅜ ⇔⁸ ⅜ ─ ⇔╚ ⁸ ⁸ ⅛╠⇔╟℮ ─

™⅜∆╢↓≤⌐ ≠ↄ⁹ 

Ƌ ⌐ ⁹ │ ⁸ │⌂⇔⁹ ╙

⁹ ꜠ⱬ♅ꜝ☿♃ⱶ 280mg╩ ⁹24 ICU≢ ╩

™⁸↑™╣╪ ─√╘⌐◒꜡Ᵽ◙ⱶ╩ ⁹ 

Ƌ ─ ⁸ ≤ ─ ─ ≢⇔╟℮ ⅜ ↕╣

√⁹ 

Ƌ  

Ƌ  

Ƌ ◌fi

ⱨꜟ♃Ⱪ꜠

♇♩(a tablet 

of camphor) 

750mg 

Ƌ  

Ƌ ∫≡◌fiⱨꜟ♃Ⱪ꜠

♇♩ ╩ ═≡⇔

╕™┌ↄ  

Mathen 

PG et al. 

2018 

2 Ƌ ─

 

Ƌ 1  

Ƌ ┌ↄ 30 ⁸ ╩ ↓⇔ ⁹24 ⌐

⅛╣⁸↑™╣╪ │⌂⇔⁹ 

Ƌ ≤ ─▬ⱷכ☺fi◓⁸ ┘ Ɽꜝⱷכ♃כ│ ≢⁸ ↑

™╣╪ ⌂⇔≢ ⁹ 

Ƌ  

Ƌ  

Ƌ ◌fi

ⱨꜟ◐ꜙכ

Ⱪ

 

Ƌ  

Ƌ ∫≡◌fiⱨꜟ◐ꜙכ

Ⱪ╩ ═≡⇔╕™┌

ↄ  

Patra C et 

al. 2015 

3 Ƌ ─

 

Ƌ 2  

Ƌ ┌ↄ ⇔≡⅛╠ 1 ⁸ │ 3 4

⅝⁸2 │☺▪♀Ɽⱶ╩ ╪≢ ⅎ╢↓≤⅜≢⅝√ ╩ ↓⇔

⁹ ┘∕─ ─ ─ │ ≡ ⁹ CT

╙ ⁹ 48 ─ⱨ◊꜡כ▪♇ⱪ ⌐↑™╣╪─ │ ╠

╣∏⁸ ⁹ 

Ƌ  

Ƌ  

Ƌ ◌fi

ⱨꜟ

VapoRub 

Vaporizing 

cream, Vicks. 

India ♥▫

ⱪΊfi☻כ

1 ╒≥ 

Ƌ 

66mg/kg 

Ƌ ⅜ ╩ ⅎ√√

╘⁸ ⅜◌fiⱨꜟ

╩☻ⱪכfi 1

ⅎ⁸┌ↄ ⁹ 

Tekin HG 

et al. 

2015 
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 ⌐╟╢ ┘ ─  

50.4.1  

 50.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  CAMPHOR 

ↄ┌ה  TLV: 2ppm (TWA) 3ppm (STEL) A4(⌐⅔↑╢ ⅜╪ ⅜

≢⅝≡™⌂™ ) 

DFG   

ↄ┌ה   

 

50.4.2  

 50.4-2 ⌐╟╢⇔╟℮ ─ 322 

 

  

                                                        
322 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ⇔╟℮ ₓ 

[76-22-2] 
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 50.4-3 ⇔╟℮ ─GHS ┘CLP  

 

GHS  CLP  

ₒ⇔╟℮ ₓ 
2019 ↕╣

≡™⌂™ 

1 

 

 Ĭ  

 Ĭ  

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  Ĭ  

3 ⌐ ∆╢ ⌂ /  2B  

4 
 Ĭ  

 Ĭ  

5    

6 ⅜╪    

7  Ĭ  

8 ┌ↄ  1   

9 ┌ↄ  1 ⁸   

10 
ⅎ╪

 
Ĭ  

GHS H21  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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51. ◌ꜟ◦►ⱶ 

 ─  

◌ꜟ◦►ⱶ │⁸ ─ ⁸ │ ─ ≢№╢⁹ ∆╢≤ ⇔⁸ ◌

ꜟ◦►ⱶ╩ ∂╢⁹ │ ─ ↕─ ≢№╡⁸ ≤ ⇔ↄ ∆╢⁹ ─ ≢ ↄ─

╩ ⇔⁸ ┘ ●☻╩ ∂╢323⁹ 

 51.1-1 ◌ꜟ◦►ⱶ─ 323 

74.1 2.2 580  - 

CAS No1305-62-0  

 

ה   

│⁸ ה ה♪▬Ᵽכ◌⁸ ♄כ♁ה ⁸ ⁸ ⁸Ɽꜟ

ⱪ⁸ ⁸ ⁸ ⌂≥⌐ ↕╣≡™╢324⁹ ≢╙ 325 ┘ 326⌐

↕╣≡™╢⁹╕√ │ ↄ⅛╠ ה ≤⇔≡ ™╠╣≡™╢⁹ │⁸

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑

╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 2 ╩ꜞ☻♩

▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  51.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
323 ILO (1997) International Chemical Safety Card CALCIUM HYDROXIDE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0408&p_version=2) 
324 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_1305-62-0.html) (201910 ) 
325 ⁸ ⁸ ⌂≥⌐ ↕╣≡™╢⁹(https://www.kegg.jp/medicus-

bin/japic_med?japic_code=00012521) (20202 ) 
326 ≢│⁸ ꜞ☻♩ 1 ⌐ ╘╠╣≡™╢⁹ 

(https://www.ffcr.or.jp/webupload/d909191716ab80700dcfe5f36f703a136390b0ec.pdf)(20201 ) 
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 51.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ה ─

 

Ƌ │  

Ƌ ┌ↄ ⁸ ─ ╩ ™ ⁹ 

Ƌ ⁸ ⌐ ─ ╩ ℮ ⌂ ™ ⅜№∫√╒

⅛⁸ ™ ─ ─Ɽ♇♅╙ ╠╣√⁹ ╩ ⇔⁸

╩ ⇔√⁹∕⇔≡⁸ ≤ ╩ ⇔√╒⅛⌐⁸

⌐▪☻◖ꜟⱦfi ⁸◒◄fi ⁸♦◐◘ⱷ♃♂fi≢

╩ ∫√⁹ 

Ƌ │ ⌐ ⇔⁸1⅛ ⌐ ⅜ ⇔√√╘⁸

─ ╩ ⁹ ─ ⁸ ≤ ∆╢

™ ╩ ⇔√⁹ 

Ƌ ─

 

Ƌ  

Ƌ 

Betonamit

≢

◌ꜟ

◦►ⱶ╩

 

Ƌ  

Ƌ ◖fi◒ꜞכ♩╩ ∆

╢√╘─ ⅜ ╩

⇔┌ↄ ⁹

│⁸ ≢

№╡⁸ ◌ꜟ◦►

ⱶ⁸ ◔▬ ⁸

▪ꜟⱵ♬►ⱶ⁸ ⱴ

◓Ⱡ◦►ⱶ─ ≢

№╡⁸ ∆╢≤

≢ ◌ꜟ◦►

ⱶ╩ ∆╢⁹ ≢

│⁸ ≤ ⇔≡

─ ↕≤ ─♪ꜞꜟ

⌐ ⅞⁸∕─

⇔⁸ 9,000♩fi/m2

─ ⅜ ⇔⁸

─◖fi◒ꜞכ♩╛ ╩

∆╢⁹ 

Newso

m RS et 

al. 1996 

2 Ƌ ─  Ƌ 47  

Ƌ ┌ↄ ⇔⌂⅜╠ ⌐ ⁹☿ⱷfi♩─ ⌐≈™≡ ∫≡™√

√╘⁸ ⅜ ╗ ⌐ⱱכ☻≢☿ⱷfi♩╩ ™ ⇔√⁹ 

Ƌ ⁸ ≤ ⌐ ⁸ ⅜ ╠╣⁸ №╡⁹

⌐ ⇔⁸ ╩ ™⁸2 ⌐ ╩ ∫√⁹ 

Ƌ 10 ⌐ ⇔⁸6⅛ ─ⱨ◊꜡כ▪♇ⱪ ⌐│ │

∞∫√⁹ 

Ƌ ☿ⱷfi♩─ ≢№╢ ◌ꜟ◦►ⱶ│⁸ ≤ ⇔≡ ▪ꜟ

◌ꜞ ─ ◌ꜟ◦►ⱶ╩ ∆╢√╘⁸ ◖fi◒ꜞכ♩⌐╟╡

╩ ⅝ ↓⇔√≤ ⅎ╠╣╢⁹ 

Ƌ  

Ƌ 4  

Ƌ ☿

ⱷfi♩ 

Ƌ  

Ƌ ⇔≡™√

╩ ╣⁸ ─

≢☿ⱷfi♩╩ ∆

╢ ⌐ ⇔≡┌ↄ

⁹4 ─ ⁸

⌐ ◖fi◒ꜞכ♩─

⌐ ≈↓≤⅜№∫

√⁹ 

Sherma

n SC & 

Larkin 

K. 
2005 
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 ⌐╟╢ ┘ ─  

51.4.1  

 51.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  CALCIUM HYDROXIDE 

ↄ┌ה  EU-OEL: ( )  1mg/m3 (TWA) ( )   

4mg/m3 (STEL) 

NTP   

ↄ┌ה   

ACGIH  CALCIUM HYDROXIDE 

ↄ┌ה  TLV: 5mg/m3, as TWA. 

DFG  CALCIUM HYDROXIDE 

ↄ┌ה  MAK: (inhalable fraction): 1mg/m3;Ⱨכ◒┌ↄ   כꜞ◗♥◌

I(2); ─ꜞ☻◒◓ꜟכⱪ: C 

 

51.4.2  

 51.4-2 ⌐╟╢ ◌ꜟ◦►ⱶ─ 327 

                                                        
327 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ ◌ꜟ◦►ⱶₓ 

[1305-62-0] 
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 51.4-3 ◌ꜟ◦►ⱶ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ ◌ꜟ◦►ⱶₓ 
2019 ↕╣

≡™⌂™ 

1 

 

   

 Ĭ  

●☻  

   

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  2  

3 ⌐ ∆╢ ⌂ /  1  

4 
 Ĭ  

 Ĭ  

5  Ĭ  

6 ⅜╪  Ĭ  

7  Ĭ  

8 ┌ↄ  1   

9 ┌ↄ  Ĭ  

10 
ⅎ╪

 
Ĭ  

GHS H26  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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52. ♫ⱨ◘ 

 ─  

♫ⱨ◘≤⇔≡⁸♫ⱨ◘╩ ⌐ ╩ ⇔√⁹♫ⱨ◘│⁸ ≤ ⇔⁸ ⌐╟╡

╛ ╩ ↕∑╢328⁹╕√ ╩ ⇔≡ ╠╣╢ ≢№╢⁹ 

 52.1-1 ♫ⱨ◘─ 329 

- 0.77g/mL20ÁC - 90-100 

CAS No8030-30-6  

 

ה   

♫ⱨ◘│⁸ ⁸▪fi⸗♬▪ ⁸ ●☻⁸ ⌂≥≤⇔≡ ↕╣≡™╢330⁹

│⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕

√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  52.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
328 2006 ─№╪−╪◘▬♩ https://anzeninfo.mhlw.go.jp/anzen/gmsds/0820.html(201911 ) 
329 Chemical book PETROLEUM ETHER (https://www.chemicalbook.com/ChemicalProductProperty_EN_CB6248174.htm) (2019

10 ) 
330 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_8030-30-6.html) (201910 ) 
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 52.3-1  

 

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ה

─  

Ƌ 13  

Ƌ ┌ↄ ⁸ ⁸ ⁸ ─⇔┘╣╩ ⌐ ⁹ 

Ƌ ⁸♅▪ⱡכ♀⅜ ╠╣√⁹ ≢│⁸ │№∫

√⅜⁸ ─ ⅜ ⁹ⱷ♩Ⱬ⸗◓꜡ⱦfi꜠ⱬꜟ│ 55.8%≤

⁹ 

Ƌ ⌐ ≠⅝⁸ⱷ♩Ⱬ⸗◓꜡ⱦfi ╩ ♫fi◦כ◌♇ꜝ℮

♩Ɑ▬fiכ ⌐╟╢ ≤ ⁹╕√ HPLC ─

⁸ │Ⱬ⸗◓꜡ⱦfi ≢№╢◘ꜝ☿Ⱶ▪Ⱬ♥꜡ ╩

≈↓≤⅜ ⇔√⁹ 

Ƌ ⱷ♅꜠fiⱩꜟכ╩ ⇔√ ⁸ⱷ♩Ⱬ⸗◓꜡ⱦfi─꜠ⱬ

ꜟ│ 30.2%⌐ ⇔⁸∕─ ⌐⌂∫√⁹╕√ SpO2╙

90%⌐ ⇔√⁹ 

Ƌ  

Ƌ  

Ƌ ♫ⱨ

◘ ┘

╩

∆╢

 

Ƌ  

Ƌ ∫≡ ╩

╖┌ↄ ⁹ 

Agarwal 

C et al. 

2016 
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 ⌐╟╢ ┘ ─  

52.4.1  

 52.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU 

 

Naphtha; Low boiling point naphtha; [Refined, partly refined, or unrefined 

petroleum products produced by the distillation of natural gas. It consists 

of hydrocarbons having carbon numbers predominantly in the range of C5 

through C6 and boiling in the range of approximately 100 o C to 200 oC 

(212 oF to 392 oF).] 

ↄ┌ה  1Bⱥ♩⌐ ⇔≡⅔∕╠ↄ ⅜╪ ⅜№╢  

NTP   

ↄ┌ה   

ACGIH   

ↄ┌ה   

DFG   

ↄ┌ה   

 

52.4.2  

 52.4-2 ⌐╟╢ ♫ⱨ◘─ 331 

 

                                                        
331 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ ♫ⱨ◘ₓ 

[8030-30-6] 
        



 

306 

 52.4-3 ♫ⱨ◘─GHS ┘CLP  

 
GHS  CLP  

2019 ↕╣≡™⌂™ ₒNaphthaₓ 

1 

 

   

   

●☻  
 

 
  

∂╪⁸Ⱶ☻♩  

2 /    

3 ⌐ ∆╢ ⌂ /    

4 
   

   

5   1B 

6 ⅜╪   1B 

7    

8 ┌ↄ    

9 ┌ↄ    

10 
ⅎ╪

 
 1 

GHS ⌂⇔ 

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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53. ⱬfi☺fi 

 ─  

ⱬfi☺fi│⁸ ⅛╠ ⇔√╙─≢№╡ ⌂ ─№╢ ⌂ ≢№╢⁹

⌐⅔™≡ ≢№╢⅜⁸ ≤ ∆╢⁹╕√⁸ ⌐╟╡ ╩ ∂╢332⁹ 

 53.1-1 ⱬfi☺fi─ 332 

- 0.640.74 - 5080ϴ 

CAS No-  

 

ה   

│⁸⇔╖ ⅝⁸ ⁸ ⁸ ⁸ ⁸ⱷכ◒▪

♇ⱪ ⁸ ⁸ ה↑ ↑ ╘ ⁸ ⌂≥⌐ ↕╣≡™╢ 332⁹

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸

⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1

⁸ ─ 1 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  53.3-1⌐ ∆≤⅔╡≢

№╢⁹ 

                                                        
332  (2006) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/0821.html) 
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 53.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─

 

Ƌ ─

 

Ƌ ─

 

Ƌ ─

 

Ƌ 42  

Ƌ ≈╡ ╩⇔╟℮≤⇔√≤↓╤╩ ↕╣⁸ ⌐

№╡⁹ 

Ƌ ⁸ ꜠ⱬꜟ│ GCS3⁸SpO2│ 89%≢№╡ ⁸

╩ ∫√⁹ X ┘ CT☻◐ꜗfi≢│⁸ ⌐

⌂ ⅜ ↕╣⁸ ─ ⅜ ↕╣

√⁹ CT▬ⱷ⁸≥☺כ ─ ⌂ ⅛╠ⱬfi☺fi

│ ╩ ⇔√≤ ⇔√⁹ 

Ƌ ∕─ ⁸ ≤⌂╡⁸2 ⌐ ╤ ╩ ≤⇔√⁹∕

─ ⁸ ⌐╦√╢ ⁸ ⁸

⌂≥─ ⅜ ↕╣⁸ ╩ ⁹∕─

⁸ ─ │ ⌐ ⅛∫√⁹ 

Ƌ  

Ƌ  

Ƌ ⱬfi☺

fi 

Ƌ  

Ƌ ≢ⱬfi☺fi╩

╖┌ↄ ⁹ ╪∞

⁸ ≈╡╩ ╖

ↄ─ ⌐ ↕╣

√⁹ ↄ⌐│

≤ⱬfi☺fi─

⅜№∫√⁹ 

Shimamo

to Syuji 

et al. 

2013 

2 Ƌ ─  Ƌ 72  

Ƌ ┌ↄ ⌐ ⅜ ⇔√⅜⁸Ɑכ☻ⱷכ◌כ─

╩ ⁹ │ ╩ ⌐ ↕∑√ ≢ ╦╣√⁹

30 ≢ ⇔√⅜⁸∕─ ⌐ ™ ⅜№╡ ╙

⇔≡™√⁹∕─ ⁸ │ ╩ ⇔⁸┘╠╪╩ ℮╟℮

⌐⌂∫√⁹ 

Ƌ Ɽ♇♅♥☻♩─ ⁸ ⱬfi☺fi 10 ─ ⌐≡ ≤

24 ─ ┘╠╪ ─ ⅜ ╘╠╣√⁹ 

Ƌ ╩ⱬfi☺fi⌐╟∫≡ ⇔┌ↄ ⇔√√╘⁸ ⌐⁸

⌐ ⱬfi☺fi⅜ ⇔≡ ≤ ⇔≡™√≤ ⅎ⁸

ⱬfi☺fi⌐╟╢ ≤ ⇔√⁹ 

Ƌ  

Ƌ 30  

Ƌ ⱬ

fi☺fi 

Ƌ  

Ƌ Ɑכ☻ⱷכ◌כ─

⌐⁸ ⱬ

fi☺fi≢ ≢№╢

─ ╩ ™

┌ↄ ⁹ 

 

╠ 

2005 
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 ⌐╟╢ ┘ ─  

53.4.1  

 53.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH   

ↄ┌ה   

DFG   

ↄ┌ה   

 

53.4.2  

 53.4-2 ⌐╟╢ ⱬfi☺fi─ 333 

 

  

                                                        
333 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ ⱬfi☺fiₓ 

[ ] 
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 53.4-3 ⱬfi☺fi─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ ⱬfi☺fiₓ 
2019 ↕╣

≡™⌂™ 

1 

 

   

 Ĭ  

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  3  

3 ⌐ ∆╢ ⌂ /  2A-2B  

4 
 Ĭ  

 Ĭ  

5  Ĭ  

6 ⅜╪  Ĭ  

7  Ĭ  

8 ┌ↄ  3   

9 ┌ↄ  1   

10 
ⅎ╪

 
1  

GHS H18  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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54. ♥♩ꜝ◄♅ꜟ♅►ꜝⱶ☺☻ꜟⱨ▫♪ ☺☻ꜟⱨ▫ꜝⱶ  

 ─  

♥♩ꜝ◄♅ꜟ♅►ꜝⱶ☺☻ꜟⱨ▫♪│⁸ ⌂ ╩ ≈ ─ ≢№╢⁹ ╛

≢ ≤ ∆╢≤⁸ ∂╪ ─ ⅜№╢⁹ ≢│⁸ ⁸ ⁸ ⌂≥⌐╟

╡⁸ ╩ ┘╢↓≤⅜№╢⁹ ∆╢≤ ⇔⁸ ┘ ╩ ╗ ≢

─ⱨꜙכⱶ╩ ∂╢⁹ ≤ ⇔ↄ ⇔⁸ ╩ ∆╢⁹ ╛ ⌐╟╡ ⇔⁸

⁸ ⁸ ⌂≥─ ⌂●☻╩ ∂╢ 334⁹ 

 54.1-1 ♥♩ꜝ◄♅ꜟ♅►ꜝⱶ☺☻ꜟⱨ▫♪─ 334 

269.6 1.3g/cmį 71 117  (2.3 kPa) 

CAS No97-77-8 0.2g/L 

 

ה   

│⁸ ⌐ ◗ⱶ ⌐ ꜟכ◖ꜟ▪335⁸⅛╒╢╣↕ ╛

⌐ ™╠╣≡™╢336⁹ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘

≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 4

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  54.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
334 ILO (2002) International Chemical Safety Card DISULFIRAM 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1438&p_version=2) 
335 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_97-

77-8.html) (201910 ) 
336 Kyoto Encyclopedia of Genes and Genomes. (https://www.kegg.jp/dbget-bin/www_bget?dr_ja:D00131) (20202 ) 
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 54.3-1  

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─

 

Ƌ 34  

Ƌ 12 ↄ ꜟכ◖ꜟ▪ ─√╘⌐⁸ ─ 1⅛

⅛╠☺☻ꜟⱨ▫ꜝⱶ╩ ⇔≡⁸ ⇔≡™√⁹ ⅛╠ ꜠

ⱬꜟ─♪כⱤⱵfi-ɖ-ⱥ♪꜡◐◦ꜝכ♀╩ ∟⁸☺☻ꜟⱨ▫ꜝⱶ⌐

╟∫≡ ↕╣╢↓≤≢ ╩ ∆╢ ⅜ ⅝ↄ⌂╢⁹ 

Ƌ ⅜ ╣≡ ╩ ⇔≡⁸∕─ │ ⇔√⁹ 

Ƌ ⅛⌐ ╠╣≡™╢≤™℮ ⁸ ⌂↓≤╩ ╡ ∆

─ ⅜ 5 ⅝⁸ ≢ ↕╣╢⁹ 

Ƌ ─ ≢⁸ ⅜ ↄ⁸ │⌂ↄ ─⌂™

╩ ™⁸ ≤ ⅜№∫√⁹ ⌐ ⅜ ↄ⁸

─ ⌐≈™≡─ ─ ╙⌂⅛∫√⁹ ⌐ ⇔☺☻

ꜟⱨ▫ꜝⱶ╩ ⁸ꜞ☻Ɑꜞ♪fi⁸◒◄♅▪Ⱨfi⁸꜡ꜝ♀Ɽⱶ╩

⁹ 4 │╕∞ ⅜ ╠╣√⅜⁸ 5 ⌐ │

⌐ ⇔⁸ ╩ ∑ ╙ ⇔√⁹ 

Ƌ  

Ƌ 1⅛  

Ƌ ☺☻

ꜟⱨ▫ꜝⱶ

250 

mg/day 

Ƌ  

Ƌ ▪ꜟ◖כꜟ

─√╘⌐☺☻ꜟⱨ▫

ꜝⱶ╩ ⇔≡┌ↄ

⁹ 

de Melo 

RC et al. 

2014 

2 Ƌ ─

 

Ƌ ─

 

Ƌ ▪ꜟ◖כꜟ ⌐ ⇔≡☺☻ꜟⱨ▫ꜝⱶ ╩ ↑≡⅔╡ ╩

↓⇔√ 8 ─ ⌐≈™≡─ ⁹ 

Ƌ 6 ⌐⁸8 3 37.5% ⌐☺☻ꜟⱨ▫ꜝⱶ

⁸8 1 ⌐ ⅜ ╠╣√⁹ 

Ƌ 8 ─ ─ │⁸ ↑™╣╪ 62.5%⁸Ⱶ○◒꜡כ♯☻

┘ ↑™╣╪ 25%⁸Ⱶ○◒꜡כ♯☻ 12.5%≢№∫√⁹ 

Ƌ ≡╪⅛╪ ⌐╟∫≡ ╩ ⅎ╢↓≤⅜≢⅝⌂™ │⁸☺☻

ꜟⱨ▫ꜝⱶ ╩ ↕∑╢↓≤⅜ ≢№∫√⁹ 

Ƌ  

Ƌ 

⅛╠

╕≢

─

│⁸2.13±

1.13  

Ƌ ☺☻

ꜟⱨ▫ꜝⱶ

125-

500mg/day 

Ƌ  

Ƌ ▪ꜟ◖כꜟ

─√╘⌐☺☻ꜟⱨ▫

ꜝⱶ╩ ⇔≡┌ↄ

⁹ 

 

Kulkarni 

RR & Bairy 

BK. 2015. 
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No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

3 Ƌ ─

 

Ƌ 51 ⁹ 5 ↄ▪ꜟ◖כꜟ ⁸ 3⅛ ↄ ℮

≈ ⅜№∫√⁹ 

Ƌ 3 ↄ ⁸ ⇔√ ⁸◖Ⱶꜙ♬◔כ◦ꜛfi─ ⁸

№╡ ⁹ 10 ꜟכ◖ꜟ▪╠⅛ ⌐ ⇔≡☺

☻ꜟⱨ▫ꜝⱶ╩ ⇔⁸2 ⅛╠☺☻ꜟⱨ▫ꜝⱶ⌐▪ꜟ◖כꜟ

╩ ⇔≡™√⁹ 

Ƌ ⁸ │ ┘≤ ⅝╩ ⌐ ╡ ⇔⁸ │™╠∞∟╛

⁸ ⌂ ╩ ∑√⁹ 

Ƌ №╡⁹ ℮≈ ꜟכ◖ꜟ▪⁸ ⁸∑╪ ≤─

⁹ 

Ƌ Ɫ꜡Ɑꜞ♪⁸ꜟכꜞ☻Ɑꜞ♪fi ⁹ⱦ♃Ⱶfi B ╩ ⁹

─√╘⌐ⱬꜝⱤⱵꜟ ⁹ │ 2 ⌐ ⁹

╙ 1 ⌐ ⇔⁸2 ⌐│ ⌐ ⇔√⁹ 

Ƌ  

Ƌ 10  

Ƌ ☺☻

ꜟⱨ▫ꜝⱶ

250 

mg/day 

Ƌ  

Ƌ ▪ꜟ◖כꜟ ─

√╘⌐☺☻ꜟⱨ▫ꜝ

ⱶ╩ ⇔≡┌ↄ

⁹ 

Mirsal H 

et al 2005 
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No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

4 Ƌ ─

 

Ƌ 50  

Ƌ ▪ꜟ◖כꜟ ─√╘⌐☺☻ꜟⱨ▫ꜝⱶ╩ ⇔≡™╢ ⌐▪

╩ꜟכ◖ꜟ ⁹ ≢ ⌐ ⁹ 111/38⁹

↑™╣╪№╡⁹ ╩ ™⁸ ⅜ 50mmHg─

≤⌂╢⁹ 

Ƌ X │╦∏⅛⌂ ╩ ⇔√⁹ │⁸I⁸II⁸aVL⁸

aVF⁸V2-V6 ≢ ST ╩ ⇔⁸aVR ≢ ST ╩ ⇔

√⁹ כ◖◄ │ ╩ ↕⌂⅛∫√⅜⁸

♃fiⱤ◒ │ ≢№∫√⁹ ─ ┘Ⱨꜟⱦfi

─꜠ⱬꜟ│ 67.7mg/dL 4.5-19.8mg/dL ┘ 2.7 

mg/dL 0.3-0.9mg/dL ≢№╡⁸◦ꜛ♇◒ ─ ╩ ⇔√⁹ 

Ƌ ⌐ ∆╢ ╩ ∆╢↓≤│≢⅝∏⁸

ꜟ♥כ♥◌ ╩ ⁹ │ ⌂ ╩ ╠⅛⌐

⇔⁸ │ hyperkinetic left ventricular 

motion ╩ ⇔√ 85% ⁹ 

Ƌ Pressure recording│⁸10mg ≥ⱤⱵfiכ♪─ 0.04mg─

ⱡꜟ◄ⱧⱠⱨꜞfi─ ⁸ ┘ ™ ⌐╙⅛⅛╦╠∏⁸

⇔ↄ ⇔√ SVR ╩ ꜟ♥כ♥◌⁹√⇔

─ⱤⱵfi≤ⱡꜟ◄ⱧⱠⱨꜞfiכ♪⁸ ╩ ₁⌐ ⁹

⁸ │ ⌐⌂∫√⁹ 

Ƌ  

Ƌ  

Ƌ ☺☻

ꜟⱨ▫ꜝⱶ

⌐≈™

≡ ⌂

⇔  

Ƌ  

Ƌ ▪ꜟ◖כꜟ ─

√╘⌐☺☻ꜟⱨ▫ꜝ

ⱶ╩ ⇔≡┌ↄ

⁹ 

 

Shioji 

Keisuke 

et al.2010 
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 ⌐╟╢ ┘ ─  

54.4.1  

 54.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Disulfiram 

ↄ┌ה  3 ⱥ♩⌐ ∆╢ ⅜╪ ⌐≈™≡ ≢⅝⌂™  

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  DISULFIRAM 

ↄ┌ה  TLV: 2mg/m3, as TWA A4(⌐⅔↑╢ ⅜╪ ⅜ ≢⅝≡

™⌂™ ). 

DFG  DISULFIRAM 

ↄ┌ה  MAK: (inhalable fraction) 2mg/m3  Ⱨכ◒┌ↄ ◌

כꜞ◗♥  II(8)  (SH) ─ꜞ☻◒◓ꜟ

ⱪכ  D 

 

54.4.2  

 54.4-2 ⌐╟╢♥♩ꜝ◄♅ꜟ♅►ꜝⱶ☺☻ꜟⱨ▫♪─ 337 

 

  

                                                        
337 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ♥♩ꜝ◄♅ꜟ♅►ꜝⱶ

☺☻ꜟⱨ▫♪ₓ 

[97-77-8] 
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 54.4-3 ♥♩ꜝ◄♅ꜟ♅►ꜝⱶ☺☻ꜟⱨ▫♪─GHS GHS⸗♦ꜟ ┘EU─CLP
338 

 

GHS  CLP  

ₒ♥♩ꜝ◄♅ꜟ♅►ꜝⱶ☺☻ꜟⱨ▫

♪ₓ 
ₒDisulfiramₓ 

1 

 

  4 * 

   

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /    

3 ⌐ ∆╢ ⌂ /    

4 
 Ĭ  

 1 1 

5  Ĭ  

6 ⅜╪  Ĭ  

7  2  

8 ┌ↄ  1 ⁸   

9 ┌ↄ  
1 ⁸ ⁸

⁸ ⁸  
2 * 

10 
ⅎ╪

 
Ĭ  

GHS H30  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

 

                                                        
338 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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55.  

 ─  

│⁸ ⌂ ─№╢ ─ ™ ≢№╢⁹ ⁸ ⌂≥⌐╟╡⁸ ⅜ ∆╢

↓≤⅜№╢⁹ ≤ ∆╢ 339⁹ 

 55.1-1 ─ 339 

- 0.80 <1.0 -48-26 175325 

CAS No8008-20-6  

ה ⌐╟∫≡ │ ⌂╢ 

 

ה   

│⁸☺▼♇♩ ⁸꜡◔♇♩ ⁸ Ⱪכ♩☻ ⁸ ⁸ ⁸ ⌂

≥⌐ ↕╣≡™╢340,341⁹ATSDR─ꜞ☻◒ 1995342⌐╟╢≤⁸NIOSH⅜ ⇔√ ⌐╟

╡⁸ ┼─ ┌ↄ │ ⌐⅔™≡ ╙ ↄ ╘╠╣√≤ ↕╣≡™╢⁹ │⁸

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸

⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ─ 1 ╩ꜞ☻♩▪

♇ⱪ⇔√⁹╕√ ⌐ ∆╢ ≤⇔≡ ─ 1 ⁸ ─ 1 ⁸ ≤

⇔≡ ─ 1 ╩ꜞ☻♩▪♇ⱪ⇔⁸ ⌐ ∆╢ ≤⇔≡ ─ 1 ╩ꜞ☻

♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞ⁸│כ  55.3-1 ┘  55.3-2⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
339 ILO (2018) International Chemical Safety Card KEROSENE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0663&p_version=2) 
340 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_8008-20-6.html) (201910 ) 
341 ⌐ ⁸ ≤⇔≡ ╩ ╗ ⅜ ↕╣≡™√⅜⁸ │ ↕╣≡™⌂™√╘⁸ ≢ ∆╢√

╘⌐│ ⅜ ⌂ ≢№╢⁹  ⌐ ⇔⌂™ ─ ╡ ™⌐≈™≡

https://www.maff.go.jp/j/nouyaku/n_tokutei/pdf/ref_data1.pdf20202  
342 ATSDR (1995) TOXICOLOGICAL PROFILE FOR FUEL OILS (https://www.atsdr.cdc.gov/ToxProfiles/tp75.pdf) 
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 55.3-1  

 

 

 

 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1  Ƌ ⱬכ☻─ ┼─

┌ↄ ≤▪ꜟ

♠Ɫ▬ⱴכ

─ ╩ ═╢√╘

⌐⁸ⱨꜝfi☻─

─ ─ 156

75±10

⁸ 65%

╩ 2005-2013 ⌐⅛↑

≡ ─

⌐ ⇔≡ⱨ◊꜡כ▪

♇ⱪ⇔⁸ ₁⌂

ה ╩

∫√⁹╕√ ─

┌ↄ ╩

ⱴ♩ꜞ◒☻⅛╠

⇔⁸ ≤─

╩ ═√⁹ 

Ƌ ⌐│⁸ ⁸

⁸ ≢ ⇔√

꜡☺☻♥▫♇◒

╩ ™√⁹ 

Ƌ 156 ─℮∟⁸84 ⅜▪ꜟ♠Ɫ▬ⱴכ │

╩ ⇔√⁹ 

Ƌ ♥꜠ⱦfi ꜟ♀כ▫♦│ ה ◔ה

꜡◦fi⌐┌ↄ ⇔√ │⁸ ₁─

◄Ⱨ♁כ♪ ⁸∕─ ─

─∕╣∙╣⌐⅔™≡ ⌐Ɽⱨ◊כⱴ

fi☻⅜ ™↓≤⅜ ╠⅛⌐⌂∫√ OR⅜ 2-

5.7 ⁹ 

Ƌ ♥꜠ⱦfi ꜟ♀כ▫♦ה ה ꜡◔ה

◦fi─ 4≈╩╕≤╘≡ 1≈─ ≤⇔≡

∫√꜡☺☻♥▫♇◒ ≢│⁸○♇☼

│↕╠⌐ ↄ⌂∫√(OR8.0 (95%CI:2.8-

24))⁹ 

Ƌ  

Ƌ  

Ƌ  

Ƌ  

Ƌ ♥꜠ⱦfi ה

ꜟ♀כ▫♦ ה

┌⌐fi◦꜡◔ה

ↄ ∆╢ ⅜

™ ≤⇔≡⁸

⁸ ⁸

⁸Ɽfi ⁸

♪꜠☻

ⱷ⁸כ◌כ ⁸

⁸ ⁸

⁸ ⁸

╩ →≡™

╢⁹ 

Helou R 

& Jaecker 

P 2014 
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 55.3-2  

 

 

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─

 

Ƌ ─  

Ƌ 69  

Ƌ ┌ↄ ⁸ ┘∑╪ ╩ ⇔ ⁹ 

Ƌ ⁸ 88/ ⁸ 20/ ⁹ ⁸ ⁸ ⁸

⌐ ⅜ ╠╣√⁹ 

Ƌ X ⌐╟╡ ─ ─ ⅜ ↕╣⁸ CT≢│

┼─ ⁸ ⌐ ⅜№╢↓≤⅜ ↕╣√⁹ 

Ƌ ⅜ ╦╣⁸ ⇔√ │ ⌐ ≡™

╢↓≤⅜ ↕╣√⁹ 

Ƌ ╩ ╗ ─ ⌐╟╢ ≤ ⁹ 

Ƌ  

Ƌ 8

×2  

Ƌ  

Ƌ  

Ƌ ↕╣√ ≢

╩⁸8

×2 ⇔┌ↄ

⁹ 

 

Hara M et 

al. 2018 

2 Ƌ ─  Ƌ 38  

Ƌ ≤⇔≡ ⇔√ 4 ⅛╠⁸ ⌐ ╖─№╢

⅜ ⁹☻♥꜡▬♪ⱱꜟ⸗fi ≢ ⁸ ╩ ╡

∆√╘⁸ ה ≢ ⇔√⁹ 

Ƌ ⅛╠ ⌐⅛↑≡⁸ ⁸ ⅜ ⇔√ ⅜№╡⁸

⌐ ╩ ℮ ⅜ ⁹ 

Ƌ ⌐│⁸ ┼─ ⅜╖╠╣⁸

⌐│ ╩ ∂╢ ⅜ ╠╣√⁹ 

Ƌ Ɽ♇♅♥☻♩─ │≢♩☻♥ⱪfiכ○⁸ ∞∫√⅜⁸◒꜡

│≢♩☻♥♪☼כ ≤ ⌐ ⁹ ⅛╠⁸ ⌐

╟╢ ≤ ⅎ╠╣√⁹╕√⁸ ○▬ꜟ⅜ ⌐

↕╣ ⌐╦√∫≡ ╩ ╡ ⇔ ⅜ ∂√≤ ⅎ

√⁹ 

Ƌ │⁸ כ◑ꜟ꜠▪ ≤☻♥꜡▬♪ⱱꜟ⸗fi ≢

╩ ↑⌂⅜╠ ⇔≡™╢⁹ 

Ƌ  

Ƌ 

⁸14  

Ƌ  

Ƌ  

Ƌ ≤⇔≡

⇔┌ↄ ⁹ 

 

╠ 

2004 
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 55.3-3  

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 

 
Ƌ ─  Ƌ 73  

Ƌ 4 ┌ↄ ⇔⁸ ╩ ╡ ™⇔√≤↓╤ ─ ⅜

⌐ ⁸ ╩ ⅎ╢⁹ 

Ƌ │ ≢№∫√√╘⁸ ─ ⇔√ ╩

∑╠╣⁸ 6 ╩ ⁹ ⌐⁸ ⁹ 

Ƌ │ ─ ≢ ─ 40%≢№∫√⁹ ⌐

≤┘╠╪⅜ ⁹ⱪ꜠♪♬fi⁸ꜞfi♦꜡fi╩ ↕╣⁸

│ 13 ≢ ⁹ ⁸ ─ │ ╕≢⌐ 30 ╩ ⇔

√⁹ 

Ƌ ⌐ AST⁸ALT⁸ɔGTP⁸ALP─ ⌂ №╡⁹

╩ ™⁸☿ⱨ□◒꜡ꜟ╩ ⇔⁸☻♥꜡▬♪ ─╖ ⁹ 

Ƌ │⁸ ⁸ ─≈™√ ╩ √≤™℮

⌂ ≢№╡⁸ ⌐╟╢ ─ ╙ №╢≤ ⅎ

√⁹ 

Ƌ  

Ƌ  

Ƌ  

Ƌ  

Ƌ ⇔ ─ ⅛╠

╩ ┘√⁹

╙⁸ ─

⇔√ ╩

∑╠╣√⁹ 

 

╠ 

2001 
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 ⌐╟╢ ┘ ─  

55.4.1  

 55.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  KEROSENE 

ↄ┌ה  TLV: ( ≤⇔≡) 200mg/m3, as TWA ()  

A3( ≢│ ⅜╪ ⅜ ↕╣≡™╢⅜⁸ ≤─ │

⌂ ) 

DFG   

ↄ┌ה   

 

55.4.2  

 55.4-2 ⌐╟╢ ─ 343 

 

  

                                                        
343 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ ₓ 

[8008-20-6] 
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 55.4-3 ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ ₓ 
ₒKerosine 

(petroleum)ₓ 

1 

 

   

   

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩  

2 /  2  

3 ⌐ ∆╢ ⌂ /    

4 
 Ĭ  

 Ĭ  

5    

6 ⅜╪  2  

7  Ĭ  

8 ┌ↄ  3 ⁸   

9 ┌ↄ  Ĭ  

10 
ⅎ╪

 
1 1 

GHS H18  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/15 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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56. ♩ꜞ◄♃ⱡכꜟ▪Ⱶfi 

 ─  

♩ꜞ◄♃ⱡכꜟ▪Ⱶfi│⁸ ⌂ ╩ ≈ ─ ─ ⁸ │ ≢№╢⁹

│⁸ ≢№╡⁸ ≤ ∆╢⁹ ∆╢≤ ⇔⁸ ╩ ╗ ≢ ─ⱨꜙכ

ⱶ╩ ∂╢ 344⁹ 

 56.1-1 ♩ꜞ◄♃ⱡכꜟ▪Ⱶfi─ 344 

149.2 1.1 21.6 335.4 

CAS No102-71-6 ∆╢ 

 

ה   

│⁸◦ꜗfiⱪכ ⁸ ⁸ ⌂≥⌐ ↕╣≡™╢345⁹ ≢

│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ

☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 3

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  56.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
344 ILO (2003) International Chemical Safety Card TRIETHANOLAMINE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1034&p_version=2) 
345 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_102-

71-6.html) (201910 ) 



 

324 

 56.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─  Ƌ 8 כ◑ꜟ꜠▪⁹ ≤ ─ №╡⁹ 

Ƌ ⌐ Nevus of Ota ⅜№╡⁸ꜟⱦכ◙כ꜠כ ╩

כ◙כ꜠⁸↑ ─√╘─ ↑ ╘─ №╡⁹ 

Ƌ 2 ⁸ ↄ─ ╩ ℮ ⌂ ⱪꜝ⁸⅜◒כ

─ כ◙כ꜠─ ⌐ ╠╣√⁹ 

Ƌ Ɽ♇♅♥☻♩─ ⁸ ↑ ╘⌐ ⁹ ↑ ╘─ ↔

≤─♥☻♩≢⁸♩ꜞ◄♃ⱡכꜟ▪Ⱶfi⌐ ⁹ 

Ƌ  

Ƌ  

Ƌ ♩ꜞ

◄♃ⱡכ

ꜟ▪Ⱶfi 

Ƌ  

Ƌ ꜠כ◙כ ⌐

↕╣√♩ꜞ◄♃ⱡכ

ꜟ▪Ⱶfi ─

↑ ╘╩ ™≡┌ↄ

⁹ 

Chu CY 

& Sun 

CC. 2001 

2 Ƌ ─  Ƌ 36 ⁹▪♩Ⱨכ ⁸ ꜠▪☻◒♇♥ꜝ⁸כ◑ꜟ꜠▪

⁸כ◑ꜟ №╡ 

Ƌ ─√╘⌐ ╩ ∫√ ⌐⁸ ⌐ ⅜≢⅝ ⁹ 

Ƌ Ɽ♇♅♥☻♩ ⌐ ⇔√ ⱴכ◌כ─ ⅜ ≡ ╩

⇔⁸ⱴכ◌כ ─♩ꜞ◄♃ⱡכꜟ▪Ⱶfi⅜ ≤ ⁹ 

Ƌ ♩ꜞ◄♃ⱡכꜟ▪Ⱶfi│⁸ ⅜ ⌐ ⅎ⌂⅛∫√ ↑

╘⁸ ─√╘⌐ ∫√ ╖ ╘ ⌐╙ ╕╣≡™√↓≤

⅜ ⁹ 

Ƌ  

Ƌ  

Ƌ ♩ꜞ

◄♃ⱡכ

ꜟ▪Ⱶfi 

Ƌ  

Ƌ ⅜™≈ ⇔√⅛

│ ⁹ │⁸

₁♩ꜞ◄♃ⱡכꜟ

▪Ⱶfi ╩

⇔≡⅔╡⁸ ⅜

≡™√⁹ 

Hamilton 

TK & 

Zug KA. 

1996 

3 Ƌ ─  Ƌ 62  

Ƌ ┌ↄ 72 ⌐⁸ ┘ ≤ ─ ⌐╕≢ ┬⁸

─ ─ ┘ ╩ ⁹ │⁸ ⱪ꜠♪

♬♂fi╩ ™≡ ≢ ⁹ 

Ƌ 8 ⁸ │♁꜡ⱳfi◦ꜗfiⱪכ╩ ⇔√ ⁸ ⁸ ⁸ ─

─ ─ ╩ ⇔≡⅔╡⁸↓─ ─ │⁸

Cerumenex1≤ ⌐ ≡™√⁹ 

Ƌ Ɽ♇♅♥☻♩─ ⁸♩ꜞ◄♃ⱡכꜟ▪ⱵfiⱳꜞⱭⱪ♅♪○꜠▬

fi 10% ┘○꜠▬ꜟⱳꜞⱭⱪ♅♪ 8.7%⌐ ∆╢ 2+ ╩

⇔√⁹ │ ─ ≢№╢⁹ 

Ƌ  

Ƌ 72  

Ƌ ♩ꜞ

◄♃ⱡכ

ꜟ▪Ⱶfi

Cerumenex

⁸

Purdue 

Pharma⁸

◌♫♄  

Ƌ  

Ƌ ♩ꜞ◄♃ⱡכꜟ▪Ⱶfi

╩ ™≡

┌ↄ ⁹ │⁸8

⌐♩ꜞ◄♃ⱡכꜟ

▪Ⱶfi ◦ꜗfiⱪ

╩כ ⇔√ ⌐

⅝√≤ ⅎ╠╣╢⁹ 

Sasseville 

D & 

Moreau 

L. 2005 
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 ⌐╟╢ ┘ ─  

56.4.1  

 56.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Triethanolamine 

ↄ┌ה  3 ⱥ♩⌐ ∆╢ ⅜╪ ⌐≈™≡ ≢⅝⌂™  

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH   

ↄ┌ה   

DFG  TRIETHANOLAMINE 

ↄ┌ה  MAK: (inhalable fraction) 1mg/m3  Ⱨכ◒┌ↄ ◌♥◗

כꜞ  I(1) ─ꜞ☻◒◓ꜟכⱪ  C 

 

56.4.2  

 56.4-2 ⌐╟╢♩ꜞ◄♃ⱡכꜟ▪Ⱶfi─ 346 

 

  

                                                        
346 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ♩ꜞ◄♃ⱡכꜟ▪Ⱶfi x  

[102-71-6] 
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 56.4-3 ♩ꜞ◄♃ⱡכꜟ▪Ⱶfi─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ♩ꜞ◄♃ⱡכꜟ▪Ⱶfiₓ 
2019 ↕╣

≡™⌂™ 

1 

 

   

   

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  2  

3 ⌐ ∆╢ ⌂ /  2A  

4 
 Ĭ  

 1  

5  Ĭ  

6 ⅜╪  Ĭ  

7  Ĭ  

8 ┌ↄ  3   

9 ┌ↄ    

10 
ⅎ╪

 
Ĭ  

GHS H25  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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57. ♩ꜞ◒꜡꜡ⱨ▼ⱡ◐◦  

 ─  

2,4,5-♩ꜞ◒꜡꜡ⱨ▼ⱡ◐◦ │⁸ ─ ≢№╢⁹ ╛ ⌐╟╡ ⇔⁸ⱱ☻◕fi

┘ ⌂≥─ ≢ ─●☻╩ ∂╢⁹ │ ≢№╢ 347⁹ 

 57.1-1 2,4,5-♩ꜞ◒꜡꜡ⱨ▼ⱡ◐◦ ─ 347 

255.5 1.80g/cmį 153-158 ≢│ │ ⇔

⌂™ ∆╢≤ ∆╢ 

CAS No93-76-5 0.3g/L(25) 

 

ה   

│⁸ ≤⇔≡ ↕╣≡™√⅜⁸ ─ ™⅛╠ ≢│ ≤⇔≡

↕╣≡™╢348,349⁹ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤⇔

≡⁸ ┘ ≢│ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜

↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─

2 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  57.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
347 ILO (2005) International Chemical Safety Card (2,4,5-TRICHLOROPHENOXY) ACETIC ACID 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0075&p_version=2) 
348 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_93-

76-5.html) (201910 ) 
349 ⱱכⱶⱭכ☺(http://www.maff.go.jp/j/nouyaku/n_kinsi/) (2020 1 )  
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 57.3-1  

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 

 

Ƌ ┼─┌ↄ ≤

─ ╩ ═╢√╘

⌐⁸ⱬ♩♫ⱶ

≢ ╩ ⇔√

12 ≤⁸ ┌ↄ ≢

╩ ⇔√ 15 ⌐

⇔≡⁸ ⌂

╩ ∫√⁹ 

Ƌ ⱬ♩♫ⱶ ≢⅛≈ ╩ ⇔

√ 12 57.8 ⁸ 47-63 ─

⁹ 

Ƌ ┌ↄ ⅛╠ ╕≢─ │⁸24.5

9-35 ≢№∫√⁹ 

Ƌ 75%─ ⌐ ╖⅜№╡⁸ ≤⇔≡│ 10 ⅜

ⱪꜝ⁸5◒כ ⅜ ⁸1 ⅜Ɽ♇♅⁸1 ⅜

≢№∫√⁹ 

Ƌ ⌐│⁸ ≡─ ─ ⅜

⁸ ─ ─ ⅜ ╢ↄ ↑√ꜞfiⱤ

haloed lymphocytes⁸ ┘ ─ ™◖

fi◕כꜝ collagen bundles╩ ⇔√⁹ 

Ƌ ┌ↄ 46.7% │⁸ ┌ↄ 25.8%

╟╡╙┌ↄ ─ ─ ⅜ ⌐

⅛∫√⁹╕√⁸┌ↄ ≢│⁸ ⌂

P = 0.030 ┘ P = 0.043 ⅜

⌐ ↄ ╠╣√⁹ 

Ƌ ⁸

 

Ƌ 16

⅛

11-30⅛  

Ƌ 

 

Ƌ  

Ƌ ⅜ ↕

╣√ⱬ♩♫ⱶ

⌐ ⇔≡┌

ↄ ⁹ 

Jang Min 

Soo et al. 

2013 

2 ◖ⱱכ♩

 

Ƌ ─ ┘⅜╪

─ ╩ ≤⇔

≡⁸1964 1972 ⌐ⱬ♩

♫ⱶ ⌐ כꜙ♬√⇔

─♪fiꜝכ☺

3,322 3,361 ⁸

33 ╩ ⌐⁸

2008 ╕≢ⱨ◊꜡כ▪♇

ⱪ╩ ™

SMRs ┘⅜╪

SIRs ╩ ⇔√⁹ 

Ƌ ⌐⅔↑╢ ⅜╪ │ ∆╢

( SMR0.85 (95%CI:0.77-0.94))⅜ ╠╣√⅜⁸

⅜╪(SMR2.20 (95%CI:1.09-3.93))⁸ ה

┘ ⅜╪(SMR2.13 (95%CI:1.06-3.81))⌐╟╢

ꜞ☻◒⁸╕√ ꜞfiⱤ ─

(SIR1.91 (95%CI:1.04-3.20))│ ⌐ ⇔√⁹

▪◌♦Ⱶכ─ ⌐╟╢

≢│⁸ ꜞfiⱤ ⅜₈ ⌂ ⅜№

╢₉⁸ ⅜╪⅜₈ ⅜№╢₉ ꜞ☻♩

⌐ ╕╣≡™╢⁹ 

Ƌ  

Ƌ  

Ƌ 

2,4,5-♩ꜞ

◒꜡꜡ⱨ

▼ⱡ◐◦

╩

∆╢

 

Ƌ  

Ƌ ⅜ ↕

╣√ⱬ♩♫ⱶ

⌐ ⇔≡┌

ↄ ⁹ 

McBride 

D et al. 

2013 
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 ⌐╟╢ ┘ ─  

57.4.1  

 57.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  (2,4,5-TRICHLOROPHENOXY) ACETIC ACID 

ↄ┌ה  TLV: 10mg/m3, as TWA A4(⌐⅔↑╢ ⅜╪ ⅜ ≢⅝≡™

⌂™ ). 

DFG  (2,4,5-TRICHLOROPHENOXY) ACETIC ACID 

ↄ┌ה  MAK: (inhalable fraction): 2mg/m3;Ⱨכ◒┌ↄ  :כꜞ◗♥◌

II(2);  (H); ─ꜞ☻◒◓ꜟכⱪ: C 

 

57.4.2  

 57.4-2 ⌐╟╢2,4,5-♩ꜞ◒꜡꜡ⱨ▼ⱡ◐◦ ─ 350 

 

  

                                                        
350 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ2,4,5-♩ꜞ◒꜡꜡ⱨ

▼ⱡ◐◦  x  

[93-76-5] 
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 57.4-3 2,4,5-♩ꜞ◒꜡꜡ⱨ▼ⱡ◐◦ ─GHS GHS⸗♦ꜟ ┘EU─CLP
351 

 

GHS  CLP  

ₒ ♩ꜞ◒꜡꜡ⱨ▼ⱡ◐

◦ ₓ 
ₒ2,4,5-Tx  

1 

 

 4 . 4 * 

 4  

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  2 2 

3 ⌐ ∆╢ ⌂ /  2A 2 

4 
 Ĭ  

 Ĭ  

5    

6 ⅜╪    

7  1B  

8 ┌ↄ  3  3 

9 ┌ↄ  
1  

2 ⁸  
 

10 
ⅎ╪

 
Ĭ  

GHS H18  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

                                                        
351 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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58. ♫ⱨ♅ꜟ ⱷ♅ꜟ◌ꜟⱣⱷכ♩ ◌ꜟⱣꜞꜟ  

 ─  

1-♫ⱨ♅ꜟ-N-ⱷ♅ꜟ◌ꜟⱣⱷ⁸│♩כ ─ ─ ⁸ │ ₁⌂ ─ ≢№╢⁹ ╛

⌐╟╡ ⇔⁸ ⌂≥─ ⌂ⱨꜙכⱶ╩ ∂╢⁹ ≤ ⇔ↄ ⇔⁸ ╛

─ ╩ ∂╢ 352⁹ 

 58.1-1 1-♫ⱨ♅ꜟ-N-ⱷ♅ꜟ◌ꜟⱣⱷכ♩─ 352 

201.2 1.2g/cmį 142 - 

CAS No63-25-2 0.04-0.12g/L (30) (⌐ ↑⌐ↄ™) 

 

ה   

│⁸ ⌐ ⌐ ↕╣≡™╢353,354⁹◌ꜟⱣⱷכ♩ ⌐≈™≡─WHO─ꜞ

☻◒ 1982355≢│⁸ ─ ╛⁸ ╩ ∆╢ ─ ⁸ ─

⌂≥─┌ↄ ⅜ ↕╣≡™╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │

∆═⅝ ┘ ≤⇔≡⁸ ┘ ≢│ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔

↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─

1 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  58.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
352 ILO (2004) International Chemical Safety Card CARBARYL 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0121&p_version=2) 
353 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_63-

25-2.html) (201910 ) 
354 ≢ ≢⅝╢ ≤⇔≡ NAC≤⇔≡ ↕╣≡™╢ http://www.acis.famic.go.jp/search/vtllg303.do 

 (20201 ) 
355 IPCS (1994) ENVIRONMENTAL HEALTH CRITERIA 153 Carbaryl (http://www.inchem.org/documents/ehc/ehc/ehc153.htm) 
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 58.3-1  

 

 

 

                                                        
356 ⌂⅔⁸◌ꜟⱣꜞꜟ⅜ ⌐ ≤⇔≡ ↕╣≡™╢ ≢№╢⁹ 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 

 

Ƌ ┌ↄ ≤ ─

╩ ═╢√╘⌐⁸Ⱨ♇

◒כ꜡♯◘ ♃▬ 356

─ ⌐⅔™≡⁸

866

286 ⁸ 57.68 ± 9.00

⁸ 1,021

357 ⁸

57.64 ±9.17 ╩

⌐⁸ ┌ↄ ꜠ⱬꜟ╩

⇔√⁹ 

Ƌ ⌐│⁸ ⁸ ⁸

MBI⁸ ⁸ ⁸

─ ⁸ ⌐≈™

≡ ⇔√ ꜡☺☻♥

▫♇◒ ╩ ™√⁹ 

Ƌ ◌ꜟⱣꜞꜟ ≤ ─ ⌐│⁸

⌂ ⅜ ╠╣√(OR1.50 (95%CI:1.02-

2.19))⁹ 

Ƌ 

⁸  

Ƌ  

Ƌ ◌ꜟⱣꜞꜟ 

Ƌ  

Ƌ ⌐

╩ ⁸ ⇔

≡┌ↄ ⁹ 

Juntarawijit 

Chudchawa

l et al 2018 
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 ⌐╟╢ ┘ ─  

58.4.1  

 58.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Carbaryl 

ↄ┌ה  3 ⱥ♩⌐ ∆╢ ⅜╪ ⌐≈™≡ ≢⅝⌂™  

EPA   

ↄ┌ה   

EU  carbaryl (ISO); 1-naphthyl methylcarbamate 

ↄ┌ה  2 ⱥ♩⌐ ∆╢ ⅜╪ ⅜ ╦╣╢  

NTP   

ↄ┌ה   

ACGIH  CARBARYL 

ↄ┌ה  TLV: 0.5mg/m3, as TWA ()  A4(⌐⅔↑╢ ⅜╪ ⅜

≢⅝≡™⌂™ ) BEI (┌ↄ ) №╡ 

DFG  CARBARYL 

ↄ┌ה  MAK: (inhalable fraction) 5mg/m3 

Ⱨכ◒┌ↄ כꜞ◗♥◌  II(4)  (H) 

 

58.4.2  

 58.4-2 ⌐╟╢1-♫ⱨ♅ꜟ- N -ⱷ♅ꜟ◌ꜟⱣⱷכ♩─  

 

  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ◌ꜟⱣꜞꜟₓ 

[63-25-2] 
 5      ô89 
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 58.4-3 1-♫ⱨ♅ꜟ- N -ⱷ♅ꜟ◌ꜟⱣⱷכ♩─GHS  

GHS⸗♦ꜟ ┘EU─CLP 357 

 

GHS  CLP  

ₒN-ⱷ♅ꜟ◌ꜟⱣⱵfi 1-♫ⱨ♅ꜟ

ₒ◌ꜟⱣꜞꜟₓx  
ₒCarbarylₓ 

1 

 

 4 4 * 

   

●☻  

4 *  Ĭ 

∂╪⁸Ⱶ☻♩ 4 

2 /    

3 ⌐ ∆╢ ⌂ /  2B  

4 
 Ĭ  

 Ĭ  

5  Ĭ  

6 ⅜╪  1B 2 

7  Ĭ  

8 ┌ↄ  1   

9 ┌ↄ  1   

10 
ⅎ╪

 
Ĭ  

GHS H30  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/6 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

                                                        
357 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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59. ♬◖♅fi 

 ─  

♬◖♅fi│⁸ ⌂ ╩ ≈⁸ ≢ ─ ≢№╢⁹ ⌐┌ↄ ∆╢≤ ⌐⌂

╢⁹ ∆╢≤ ⇔⁸ ┘ ⌂≥─ ⌂ⱨꜙכⱶ╩ ∂╢⁹ ≤ ⇔

ↄ ∆╢ 358⁹ 

 59.1-1 ♬◖♅fi─ 358 

162.2 1.01 -80 247≢  

CAS No54-11-5 ∆╢ 

 

ה   

│⁸ ⌐ 359≢ ↕╣≡⅔╡⁸ │ ≤⇔≡ ↕╣√⅜⁸ ≢│ ≤

⇔≡─ │ ⇔≡™╢360,361⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝

┘ ≤⇔≡⁸ ┘ ≢│ ≤ ╘╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─

1 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  59.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
358 ILO (1997) International Chemical Safety Card NICOTINE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0519&p_version=2) 
359 Kyoto Encyclopedia of Genes and Genomeshttps://www.kegg.jp/medicus-bin/japic_med?japic_code=0004892920202

 
360 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_54-

11-5.html) (201910 ) 
361 ♬◖♅fi ♃Ᵽ◖ↄ∏⁸♃Ᵽ◖ │ ⌐ ≤⇔≡ ↕╣≡™√⅜⁸ │ ↕╣≡™⌂™√╘

≢ ∆╢√╘⌐│ ⅜ ⌂ ≢№╢⁹  ⌐ ⇔⌂™ ─ ╡ ™⌐

≈™≡ https://www.maff.go.jp/j/nouyaku/n_tokutei/pdf/ref_data1.pdf20202  
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 59.3-1  

 

 

                                                        
362 body surface area⌐ ⁹ 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 

 

Ƌ ♃Ᵽ◖ ─

╩ ∆╢√╘⌐⁸

ⱴ꜠כ◦▪─♃Ᵽ◖

─ 80

45.0±7.3 ⁸

40 45.1±7.3

╩ ⌐⁸ ♃

Ᵽ◖ Green 

Tobacco Sickness─

─ ⁸ ◖♅♬

fi ╩ ═√⁹ 

Ƌ ⌂ ⅛╠⁸♃

Ᵽ◖ ─ ⅛╠ 3

⁸ ⅛╠ 2 ╩

⇔√ 115 ╩

≤⇔√⁹ 

Ƌ ⌐│⁸ⱴfiהⱱ▬

─כ♬♩♇ U ⁸ⱨ

─כꜗ◦♇▫

╩ ™√⁹ 

Ƌ ≢│⁸ ⁸ ⁸

⁸ ⅝ ⁸ ↑™╣╪⁸ ⁸ ⁸

╣⁸ ⁸ ⌂ ⁸ ⁸╘╕

™⁸ ⁸ ⁸⇔┘╣⁸ ╩

♃Ᵽ◖ ─ ≤╖⌂⇔√⁹ 

Ƌ ≢│⁸♃Ᵽ◖ ─ ◖♅♬fi
362(17.7 ng/mL/m2 )│ (0 ng/mL/m2)╟╡

╙ ⌐ ⅛∫√(p<0.05)⁹ ◖♅♬fi

⅜ 50ng/mL/m2 ─ │⁸↓─꜠ⱬꜟ

─ ╟╡╙ ⌐ ─ ⅜ ╠╣√

(p<0.05)⁹ 

Ƌ ╩ ⇔⌂⅛∫√ │⁸ ⇔√

╟╡╙ ⅜ ⅛∫√(p <0.05)⁹ 

Ƌ  

Ƌ 

1-5 18 ⁸6-

10 14 ⁸11-

15 12 ⁸16-

20 18 ⁸20

ⅎ 15  

Ƌ ♬◖

♅fi╩

∆╢♃

Ᵽ◖─

 

Ƌ  

Ƌ ♃Ᵽ◖ ⌐

⇔⁸♃Ᵽ◖─

╩ ≢ ⇔

√⁹ 

Ƌ ─ │ 77

37 ⁸Ⱪכ♠─

│ 77 40

≢№∫√⁹ 

 

 

╠
2003 
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 ⌐╟╢ ┘ ─  

59.4.1  

 59.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  NICOTINE 

ↄ┌ה  EU-OEL: 0.5mg/m3 (TWA) ( ) 

NTP   

ↄ┌ה   

ACGIH  NICOTINE 

ↄ┌ה  TLV: 0.5mg/m3, as TWA ( ) 

DFG  NICOTINE 

ↄ┌ה  MAK:  (H) 

 

59.4.2  

 59.4-2 ⌐╟╢♬◖♅fi─ 363 

                                                        
363 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ♬◖♅fiₓ 

[54-11-5] 
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 59.4-3 ♬◖♅fi─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ♬◖♅fiₓ ₒNicotineₓ 

1 

 

 1 2 

 1 2 

●☻  

2  Ĭ 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  Ĭ  

3 ⌐ ∆╢ ⌂ /  Ĭ  

4 
 Ĭ  

 Ĭ  

5    

6 ⅜╪  Ĭ  

7  2  

8 ┌ↄ  

1 ⁸ ⁸

⁸  

3  

 

9 ┌ↄ  Ĭ  

10 
ⅎ╪

 
Ĭ  

GHS H18  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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60. ⱦ☻ ◒꜡꜡◄♅ꜟ ☻ꜟⱨ▫♪ ⱴ☻♃כ♪●☻  

 ─  

ⱦ☻(2-◒꜡꜡◄♅ꜟ)☻ꜟⱨ▫♪│⁸ ⌂ ╩ ≈ ─ ⁸ │ ≢№╢⁹

∆╢≤ ⇔⁸ ⌂ⱥꜙכⱶ╩ ∂╢⁹ ≤ ⇔⁸ ╩ ∆╢ 364⁹ 

 60.1-1 ⱦ☻(2-◒꜡꜡◄♅ꜟ)☻ꜟⱨ▫♪─ 364 

159.1 1.27 13.5 216 

CAS No505-60-2 0.068g/L (25ϴ) ( ⌐ ↑⌐ↄ™) 

 

ה   

│⁸ ≤⇔≡ ↕╣╢365⁹ATSDR─ꜞ☻◒ 2003366≢│⁸┌ↄ ↕╣╢

─№╢ ≤⇔≡⁸ ╛ ⁸ ─ ╩ →≡™╢⁹╕√ ⌐ ⅜ ↕╣√

⌐⅔™≡ ⅜┌ↄ ↕╣√ ╙ ↕╣≡™╢⁹ │⁸ ≢

│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ

☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  60.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
364 ILO (2005) International Chemical Safety Card SULFUR MUSTARD 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0418&p_version=2) 
365 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_505-

60-2.html) (201910 ) 
366 ATSDR (2003) TOXICOLOGICAL PROFILE FOR SULFUR MUSTARD (https://www.atsdr.cdc.gov/ToxProfiles/tp49.pdf) 
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 60.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ה ─

 

Ƌ ─

 

Ƌ ─

 

Ƌ ∕─  

Ƌ ⌐ √∫≡™√ 5 ⅜ ⌐ ╘╠╣≡™√ⱦכꜟ

⌐ ●☻⅜ ∫≡™╢↓≤╩ ╠∏⌐⁸ ╡⌂⅜╠ ╩ ∫≡┌ↄ

⁹ 

Ƌ ┌ↄ ⁸ ─ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⌂

≥⌐ ⁸ ⁸┘╠╪⅜ ⁹5 4 ⅜ ─ ⁸

⁸ ⁸ ╩ ⇔⁸ ╩ ↑╢⁹┌ↄ 1⅛

⁸ⱦכꜟ ─ │ⱴ☻♃כ♪●☻≢№╢↓≤⅜ ⁹ │⁸

⁸ ╩ ∫√⅜⁸1 ╒≥≢ ₁⌐ ⁹ 

Ƌ 5 ⌐ ⁸ ⅜ ╘╠╣⁸ ⌐ 2 ≢│∕─ 2

≤ ╩ ╡ ⇔√⁹ │ ≢№∫√⁹2 ⅛╠ √

╩ ⇔⁸ ╩ ∫√≤↓╤⁸ ⅜

↕╣⁸⅜╪─ ≤™╦╣╢ p53 ≢─ ⅜

╘╠╣√⁹ 

 

⁸ ⇔√ 2 ─ ⌂ ⁹ 

 

Ƌ 34  

Ƌ ⇔┘╣│ ⁸ ─ ⁸ ─ ╩ ╘⁸

│ ⌐ ⁹ ─ ≤ ⅎ╠╣

√⁹ ≢│⁸ ⁸ ╩ ╘√⁹╕

√ ─ ⁸ ─ ⅜ ↕╣√⁹ 

 

Ƌ 45  

Ƌ ┘ ─∂╪∂╪∆╢⇔┘╣ ╩ ╘⁸

⌐╙ ┘ ─ ⁸ ─ ╩ ╘√⁹

│ ⌐ ⇔⁸ ─ ╩ ╘√⁹ 

Ƌ ≢│⁸ ─ ⁸ ─ ⅝⁸ ⁸ ─ ⌐

╡⅜ ╠╣⁸ ⁸ ─ ⅜ ╦╣√⁹ ≢│⁸

≤╙ ╩ ╘√⁹ 

Ƌ 

⁸  

Ƌ  

Ƌ ⱴ

♪כ♃☻

●☻ 

Ƌ 

 

Ƌ ─

≢

─

─√╘ ⌐

⁹5 ⅜ ⌐ √

∫≡™√⅜⁸ ⌐

╘╠╣≡™√ⱦכ

ꜟ ⌐ ●☻⅜ ∫

≡™╢↓≤╩ ╠∏

⌐⁸ ╡⌂⅜╠

╩ ∫≡┌ↄ ⁹ⱦ

ꜟכ ⅜ ╣╢≤

≤ ⅜ ⇔

√⁹ 

 ╠ 

2016 
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 ⌐╟╢ ┘ ─  

60.4.1  

 60.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Sulfur mustard 

ↄ┌ה  1 ⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆  

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP  Mustard Gas 

ↄ┌ה  K ⱥ♩ ⅜╪ ⅜№╢↓≤⅜ ╠╣≡™╢  

ACGIH   

ↄ┌ה   

DFG  SULFUR MUSTARD 

ↄ┌ה  MAK:  (H) ⅜╪ כꜞ◗♥◌ 1 

 

60.4.2  

 60.4-2 ⌐╟╢ⱦ☻(2-◒꜡꜡◄♅ꜟ)☻ꜟⱨ▫♪─ 367 

 

  

                                                        
367 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ ☺◒꜡ꜟ☺◄♅ꜟ

ⱴ☻♃כ♪●☻  

▬Ɑꜞ♇♩ ₓ 

[505-60-2] 

   1    ô86 
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 60.4-3 ⱦ☻ ◒꜡꜡◄♅ꜟ ☻ꜟⱨ▫♪─GHS GHS⸗♦ꜟ ┘EU─CLP

 

 

GHS  CLP  

ₒⱦ☻ ◒꜡꜡◄♅ꜟ ☻ꜟⱨ

▫♪ ⱴ☻♃כ♪●

☻ ₓ 

2019 ↕╣

≡™⌂™ 

1 

 

 2  

 1  

●☻  

  1 

∂╪⁸Ⱶ☻♩ 2 

2 /  Ĭ  

3 ⌐ ∆╢ ⌂ /  1  

4 
 Ĭ  

 Ĭ  

5  1B  

6 ⅜╪  1A  

7  1B  

8 ┌ↄ  

1 ⁸ ⁸

⁸ ⁸ ⁸

 

 

9 ┌ↄ  1   

10 
ⅎ╪

 
Ĭ  

GHS H21  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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61. ⱨ▼ⱡ♅▪☺fi 

 ─  

ⱨ▼ⱡ♅▪☺fi│⁸ ─ ≢№╡⁸ ⌐┌ↄ ∆╢≤ ⌐⌂╢⁹ ╛ ≤─ ⌐╟

╡ ⇔⁸ ⁸ ⌂≥─ ≢ ─ⱨꜙכⱶ╩ ∂╢⁹ ≤ ⇔ↄ

⇔⁸ ─ ╩ ∂╢ 368⁹ 

 61.1-1 ⱨ▼ⱡ♅▪☺fi─ 368 

199.3 1.34g/cmį 185.1  371  

CAS No92-84-2  

 

ה   

│⁸ ⁸ ⌂≥⌐ ↕╣≡™╢369⁹╕√ⱨ▼ⱡ♅▪☺fi ─

≤⌂╢⁹ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣

≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1

⁸ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  61.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
368 ILO (2009) International Chemical Safety Card PHENOTHIAZINE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0937&p_version=2 ) 
369 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_92-

84-2.html) (201910 ) 
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 61.3-1  

 

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─

 

Ƌ 43 ⁸ 170cm⁸ 89kg 

Ƌ ≢ ≤⌂∫≡™╢≤↓╤╩ ⌐ ↕╣ ⁹ 

Ƌ ꜠ⱬꜟ│ JCS30⁹ №╡⁹ ⁸ ◄▪►▼▬─

⁸ ─ ╩ ™⁸ ╩ ⇔√⁹ 

Ƌ ⁸ ╩ ⅎ⁸ ⌐ ⁹ ◦fi♅◓ꜝⱨ

▫⌐≡ ┼─ ╠⅛⌂ ╩ ╘√⁹ ╟╡

≤ ╢╟⌐♀כ♫◐꜡►⁸⇔ ⁸ ™≡꞉

╢╟⌐ⱨ□ꜞfiכ ╩ ∫√⁹ 

Ƌ │ ╛⅛⌐ ⇔⁸ ⁸ ≤⌂∫√⁹ 

Ƌ ⱨ▼ⱡ♅▪☺fi │⁸ ╛ ⁸ꜞfi

─ ⌂≥╩ ⇔≡ ╩ ∆╢↓≤⅜ ╠╣≡

™╢⁹ 

Ƌ  

Ƌ  

Ƌ ꜠Ⱳ

ⱷⱪ꜡ⱴ☺

fi ⱨ▼ⱡ

♅▪☺fi

 

Ƌ  

Ƌ ≢꜠Ⱳⱷⱪ꜡

ⱴ☺fi ⱨ▼ⱡ♅▪

☺fi

╩ ⇔┌ↄ  

 

╠ 2007 
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 ⌐╟╢ ┘ ─  

61.4.1  

 61.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  PHENOTHIAZINE 

ↄ┌ה  TLV: 5mg/m3, as TWA () 

DFG   

ↄ┌ה   

 

61.4.2  

 61.4-2 ⌐╟╢ⱨ▼ⱡ♅▪☺fi─ 370 

 

  

                                                        
370 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

(https://www.sanei.or.jp/images/contents/309/kyoyou.pdf) 20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒⱨ▼ⱡ♅▪☺fi x  

[92-84-2] 
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 61.4-3 ⱨ▼ⱡ♅▪☺fi─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒⱨ▼ⱡ♅▪☺fiₓ 
2019 ↕╣

≡™⌂™ 

1 

 

   

   

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩  

2 /  2  

3 ⌐ ∆╢ ⌂ /    

4 
 Ĭ  

 Ĭ  

5    

6 ⅜╪  Ĭ  

7  Ĭ  

8 ┌ↄ  

1 ⁸ ⁸ ⁸

⁸  

3  

 

9 ┌ↄ  2   

10 
ⅎ╪

 
Ĭ  

GHS H21  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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62. ⱨ♃ꜟ ⱦ☻ ◄♅ꜟⱫ◐◦ꜟ  

 ─  

ⱨ♃ꜟ ⱦ☻(2-◄♅ꜟⱫ◐◦ꜟ)│⁸ ⌂ ╩ ≈⁸ ─ ─ ≢№╢⁹

∆╢≤ ⇔⁸ ─ⱨꜙכⱶ╩ ∂╢⁹ ⁸ ⁸▪ꜟ◌ꜞ ┘ ≤ ∆╢ 371⁹ 

 62.1-1 ⱨ♃ꜟ ⱦ☻(2-◄♅ꜟⱫ◐◦ꜟ)─ 371 

390.6 0.986 -50 385 

CAS No117-81-7  

 

ה   

│ ⌐ ≤⇔≡ ⱦ♬ꜟ ⁸ ⁸ ⁸ ⌂≥⌐ ↕╣≡™╢
372⁹ ─ ꜞ☻◒ 2005373⌐╟╢≤⁸ ─ ⌐1030 ⇔√ ─

┌ↄ ⅜ ↕╣≡™╢⁹OECD─ꜞ☻◒ 2005374≢│⁸ ─ ╛⁸ ╩

≤⇔≡ ∆╢ ⁸ ╩ ╗ ╩ ℮ ⌐⅔™≡⁸┌ↄ ⅜ ∂╢ ⅜№

╢≤⇔≡™╢⁹ATSDR─ 2002375≢│⁸ ≤ ─ ╛⁸PVCⱪꜝ☻♅♇◒ ─

⌐ ∆╢ ⌐⅔™≡⁸┌ↄ ⅜ ∂╢ ⅜№╢≤⇔≡™╢⁹╕√⁸ ─

2015376─ ≢⁸ ─ⱳꜞ ⱦ♬ꜟⱭ꜠♇♩ ─ ╛⁸ ─ⱳꜞ ⱦ

♬ꜟⱨ꜡כꜞfi◓ ─ ╩ ≤⇔√ ─ ⅜ ↕╣≡™╢⁹ │⁸

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸

⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─

2 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  62.3-1⌐ ∆≤⅔╡≢№╢⁹ 

 

                                                        
371 ILO (2001) International Chemical Safety Card DI(2-ETHYLHEXYL) PHTHALATE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0271&p_version=2) 
372 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_117-

81-7.html) (201910 ) 
373  ◄Ⱡꜟ◑הכ  (2005) ─ ꜞ☻◒  

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/pdf/CI_02_001/risk/pdf_hyoukasyo/272riskdoc.pdf) 
374 OECD (2005) INITIAL TARGETED ASSESSMENT PROFILE (Human Health) Bis(2-ethylhexyl)phthalate 

(https://hpvchemicals.oecd.org/UI/handler.axd?id=5738b7ae-0aa3-4fd2-8929-f4959d7df59c) 
375 ATSDR (2002) TOXICOLOGICAL PROFILE FOR DI(2-ETHYLHEXYL)PHTHALATE 

(https://www.atsdr.cdc.gov/ToxProfiles/tp9.pdf) 
376  (2015) ─  

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/pdf/CI_04_005/Rep_117817.pdf) 
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 62.3-1  

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 ⱷ♃  Ƌ DEHP┌ↄ ≤ ─

╩ ═╢√╘⌐⁸ DEHP

≤ ⱱꜟ⸗fi

─ ╩⇔≡™╢ ╩ √⇔√

13 ╩ ⌐ⱷ♃ ╩ ∫√⁹ 

Ƌ Ⱨ▪♁fi─ ╩ ⇔≡

⇔√⁹ 

Ƌ ⅛╠Ⱨ▪♁fi─ ╩

∆╢↓≤⅜≢⅝⌂⅛∫√ ≢

│⁸ ─☻Ⱨ▪ⱴfi─

╕√│ ≤⁸ ∆╢

CI)╩ ⇔√⁹ 

Ƌ 13 ─ │ 12,674 ≢№╡⁸

│ ⅛╠ ⁸ │ ⁸

─╖╩ ⌐⇔√╙─⅜ ╕╣≡™√⁹ 

Ƌ ─ MEHP(Monoethylhexylphthalate) ┘
MEHHP(mono (2-ethyl-5-hydroxyhexyl) 

phthalate) 

Ƌ │⁸ ♅꜡◐◦fi(T4) ≤ ─

⅜ ╠╣√⁹MEHP │ MEHHP≤ T4

─ │⁸∕╣∙╣-0.02 (CI: -0.05-

0.00) ┘-0.03 (CI: -0.05- -0.01)≢№∫√⁹

⸗ⱡ(2-◄♅ꜟ-5-○◐♁Ⱬ◐◦ꜟ)ⱨ♃

ꜟ │ ⱱꜟ⸗fi(♅꜡♩꜡

Ⱨfi)≤ ─ ⅜№╡⁸ │ 0.02 

(CI: 0.00Έ0.04)≢№∫√⁹ 

Ƌ  

Ƌ  

Ƌ DEHP 

Ƌ  

Ƌ ⌐⅔

↑╢┌ↄ  

Kim 

MJ et 

al. 

2019 

2 

 
ⱷ♃  Ƌ DEHP┌ↄ ≤ ─

─ ╩ ♃כ♦⁸⌐╘√╢═

ⱬכ☻≢ ⇔√ 106 ─ ─

℮∟⁸ 8 ≤ 2

╩ ⌐ⱷ♃ ╩ ∫√⁹ 

Ƌ ≤⇔√ ⌐⅔↑╢

≤⇔≡⁸WISC Wechsler 

intelligence scale for children╙⇔

ↄ│ BSID Bayley scales of infant 

development ─™∏╣⅛╩ ⇔

≡⅔╡⁸↓╣╠⌐ ↕╣╢

╙⇔ↄ│ ╩ ⅎ

╢↓≤≢ ╩ ∫√⁹ 

Ƌ ╩ ⇔√ ⁸DEHP

─ ≤ ─ ≤─ ⌐ ⌐

⌂ ⅜ ↕╣√(ɓ= -1.03 (95% 

CI : - 1.88 - -0.18))⁹ 

Ƌ ╕√ ─ ≢│⁸ ─

─ DEHP ≤ ─

(PDI)─ ⌐ ⌂ ⅜ ╠╣√(ɓ= -

0.80 (95%CI: -1.48- -0.12))⁹ 

Ƌ  

Ƌ  

Ƌ DEHP 

Ƌ  

Ƌ ⌐⅔

↑╢┌ↄ  

Lee 

DW 

et al. 

2018 
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 ⌐╟╢ ┘ ─  

62.4.1  

 62.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Di(2-ethylhexyl)phthalate 

ↄ┌ה  2Bⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆ ⅜№╢  

EPA  Di(2-ethylhexyl)phthalate (DEHP) 

ↄ┌ה  B2 ≢─ ⌂ ⌐ ≠™≡⁸⅔∕╠ↄⱥ♩ ⅜╪

 

EU   

ↄ┌ה   

NTP  Di(2-ethylhexyl) Phthalate 

ↄ┌ה  R ⱥ♩ ⅜╪ ⅜№╢≤ ⌐ ↕╣╢  

ACGIH  DI(2-ETHYLHEXYL) PHTHALATE 

ↄ┌ה  TLV: 5mg/m3, as TWA A3(≢│ ⅜╪ ⅜ ↕╣≡™

╢⅜⁸ ≤─ │ ⌂ ). 

DFG  DI(2-ETHYLHEXYL) PHTHALATE 

ↄ┌ה  MAK: (inhalable fraction) 2mg/m3  

Ⱨכ◒┌ↄ כꜞ◗♥◌  II(2)  (H) ⅜

╪ כꜞ◗♥◌  4 ⱪכꜟ◓◒☻ꜞ─   C 

 

62.4.2  

 62.4-2 ⌐╟╢ⱨ♃ꜟ ⱦ☻(2-◄♅ꜟⱫ◐◦ꜟ)─  

  

                                                        
377 ≢│ ⌂≥ ╩ ∆ ⅜№╡⁸ ⌐≈™≡│ ─ ─ ≤⌂∫√╙─╟

╡╙ ™┌ↄ ꜠ⱬꜟ≢ ⅜ ╘╠╣≡™╢↓≤⅛╠⁸ ─ ╛ ─┌ↄ ꜠ⱬꜟ≢╙

⅜ ≤ ⅎ╠╣╢╙─⁹ 

 

CAS No. 

  

 

⅜╪

 

 
377  ppm mg/   

ₒⱨ♃ꜟ ☺ -2- ◄♅ꜟⱫ

◐◦ꜟₓ 

[117-81-7] 

 5  2B   1 ô95 
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 62.4-3 ⱨ♃ꜟ ⱦ☻(2-◄♅ꜟⱫ◐◦ꜟ)─GHS GHS⸗♦ꜟ ┘EU─CLP

 

 

GHS  CLP  

ₒⱨ♃ꜟ ⱦ☻(2-◄♅ꜟⱫ◐◦ꜟ)x  
ₒBis(2-ethylhexyl) 

phthalateₓ 

1 

 

   

   

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩  

2 /    

3 ⌐ ∆╢ ⌂ /  2B  

4 
 Ĭ  

   

5  Ĭ  

6 ⅜╪  2  

7  
1B⁸ ⌐ ∆╢

│ ╩ ⇔√  
1B 

8 ┌ↄ  3   

9 ┌ↄ  2 ⁸   

10 
ⅎ╪

 
Ĭ  

GHS H26  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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63. Ⱪ꜡⸗ ◒꜡꜡ ♩ꜞⱨꜟ○꜡◄♃fi Ɫ꜡♃fi  

 ─  

2-Ⱪ꜡⸗-2-◒꜡꜡-1,1,1-♩ꜞⱨꜟ○꜡◄♃fi│⁸ ⌂ ╩ ≈ ─ ™ ─ ≢№

╢⁹ │ ╟╡ ™⁹ ∆╢≤ ⇔⁸ ⁸ ┘ⱨ♇ ⌂≥─ ≢

─ⱨꜙכⱶ╩ ∂╢⁹╕√ ─ ≢ ∆╢378⁹ 

 63.1-1 2-Ⱪ꜡⸗-2-◒꜡꜡-1,1,1-♩ꜞⱨꜟ○꜡◄♃fi─ 378 

197.4 1.87 -118ϴ  50ϴ  

CAS No151-67-7 4.5g/L 

 

ה   

│⁸ ⌐ ≤⇔≡ ↕╣≡™╢⅜379⁸ ┼─ ⅜ ↕╣⁸ⱥ♩┼─

│ ⇔≡™╢380,381⁹ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤

╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  63.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
378 ILO (2003) International Chemical Safety Card HALOTHANE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0277&p_version=2) 
379 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_151-

67-7.html) (201910 ) 
380 LiverTox: Clinical and Research Information on Drug-Induced Liver Injury.2018Halogenated Anesthetics. National Institute 

of Diabetes and Digestive and Kidney Diseases. (https://www.ncbi.nlm.nih.gov/books/NBK548851/). 
381 ≢╙╒≤╪≥ ↕╣⌂ↄ⌂╡⁸ ┘ ●▬♪ꜝ▬fi≢│Ɫ꜡♃fi⌐ ∆╢ ⅜

↕╣≡™╢⁹ ┘ ●▬♪ꜝ▬fi 3 . . 2008 

(https://anesth.or.jp/files/pdf/inhalation_anesthetic_20190905.pdf) 
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 63.3-1  

 

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ∕─  Ƌ 6⅛ ⁸7.2◐꜡ 

Ƌ ─√╘⌐ ╩ ↑╢⁹ 

Ƌ Ɫ꜡♃fi 0.6-1%≤▪♩ꜝ◒ꜞ►ⱶ ≢ ╩ ℮⁹1

⌐⁸EtCO2⅜ 45-50 mmHg⌐ ⁹EtCO2╩ ⌐ ∆√╘

⌐⁸ ⌂●☻─ ↔≤ ╩ ╩ⱶ▬ꜝ♄כ♁⁸⇔

⇔√⅜⁸EtCO2│ ╩ ↑√⁹ ⅜ ╦╣⁸Ɫ꜡♃fi

─ ╩ ⇔√⁹ 

Ƌ ∕─ ⁸ⱨ▼fi♃♬ꜟ≤ⱪ꜡ⱳⱨ◊כꜟ─ ≢ ╩ ⁹↓

─ ≢ │ ∞∫√⅜⁸ │ 150/ ⌐ ⇔√⁹ ─

30 ≢⁸EtCO2 end-tidal carbon dioxide⁸

│ 60mmHg╕≢ ⇔⁸∕─ 15 ≢ 75mmHg╕

≢ ⇔⁸ 180/ ⁸ 103≢ ╩ ⇔

⌐Ɽ─●▬♪ꜝ▬fi♇꜡כꜜ⁹√ ≠⅝⁸IV

⁸ ☻ⱳfi☺⁸ ┘ ⌐╟╢ ⌂≥⁸ ╩

→╢ ╩ ⇔√⁹ 7 ≢ ⇔√⁹ 

Ƌ  

Ƌ  

Ƌ Ɫ꜡♃

fi 

Ƌ 0.6-1% 

Ƌ ⌐Ɫ꜡♃fi

╩ ↑┌ↄ ⁹ 

Mathur 

PR et al. 

2016 
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 ⌐╟╢ ┘ ─  

63.4.1  

 63.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  HALOTHANE 

ↄ┌ה  TLV: 50ppm (TWA); A4(⌐⅔↑╢ ⅜╪ ⅜ ≢⅝≡™⌂™

). 

DFG  HALOTHANE 

ↄ┌ה  MAK: 41mg/m3; 5ppm;  Ⱨכ◒┌ↄ   ;II(8)  :כꜞ◗♥◌

 ⱪ: Bכꜟ◓◒☻ꜞ─

 

63.4.2  

 63.4-2 ⌐╟╢2-Ⱪ꜡⸗-2-◒꜡꜡-1,1,1-♩ꜞⱨꜟ○꜡◄♃fi─ 382 

 

  

                                                        
382 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ2-Ⱪ꜡⸗-2-◒꜡꜡-1,1,1-

♩ꜞⱨꜟ○꜡◄♃fiₓ 

[151-67-7] 
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 63.4-3 2-Ⱪ꜡⸗-2-◒꜡꜡-1,1,1-♩ꜞⱨꜟ○꜡◄♃fi─GHS GHS⸗♦ꜟ ┘EU

─CLP  

 

GHS  CLP  

ₒ2-Ⱪ꜡⸗-2-◒꜡꜡-1,1,1-♩ꜞⱨꜟ
○꜡◄♃fi ( Ɫ꜡♃fi)x  

2019 ↕╣
≡™⌂™ 

1 

 

 Ĭ  

 Ĭ  

●☻  

  4 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  Ĭ  

3 ⌐ ∆╢ ⌂ /  2A  

4  Ĭ  

 Ĭ  

5  Ĭ  

6 ⅜╪  Ĭ  

7  2  

8 
┌ↄ  

1 ⁸  

3  
 

9 ┌ↄ  1   

10 ⅎ╪
 

Ĭ  

GHS H26  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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64. Ⱬ◐◘◒꜡꜡◄♃fi 

 ─  

Ⱬ◐◘◒꜡꜡◄♃fi│⁸ ⌂ ╩ ≈ ─ ≢№╢⁹300ϴ ≢ ⇔⁸ⱱ☻◕fi⁸

⌂≥─ ≢ ─ⱨꜙכⱶ╩ ∂╢⁹ ⁸▪ꜟⱵ♬►ⱶ ┘♫♩ꜞ►ⱶ≤ ∆

╢⁹▪ꜟ◌ꜞ ┘ ≤ ⇔ↄ ∆╢383⁹ 

 64.1-1 Ⱬ◐◘◒꜡꜡◄♃fi─ 383 

236.7 2.1  - 183-185ϴ  

CAS No67-72-1  

 

ה   

│⁸ ⁸▪ꜟⱵ ●☻⁸ ⁸ ⁸ ⱦ ⌂≥⌐ ↕╣≡

™╢384⁹ATSDR─ꜞ☻◒ 1997385⌐╟╢≤⁸ ⌐┌ↄ ↕╣╢ ─№╢ ≤⇔

≡⁸ ╩ │ ⇔≡™╢ ─ ╛⁸ │ ╩ ℮ ╩ →≡™╢⁹

│⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™

╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 2

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  64.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
383 ILO (2010) International Chemical Safety Card HEXACHLOROETHANE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0051&p_version=2) 
384 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_67-

72-1.html) (201910 ) 
385 ATSDR (1997) TOXICOLOGICAL PROFILE FOR HEXACHLOROETHANE (https://www.atsdr.cdc.gov/ToxProfiles/tp97.pdf) 
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 64.3-1  

No 
┘ 

 
⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─

 

Ƌ 26  

Ƌ ┌ↄ ⁸ ⁸ ⌂ ⁸ ⁸ ⁸ ╖╩

℮ painful inspiration ⅜ 7 ⅝ ⇔√⁹ 

Ƌ ─ │⁸ ≤ ─ ─ ╠⅛↕╩ ⇔√⁹ ─

⌐╟╡⁸ ─ ⅜ ╠⅛⌐⌂∫√⁹꜠fi♩◕fi ≢

│⁸ ─ ┘ ─ ╩ ⇔≡⁸ ⇔√ ─ ⅜

↕╣√⁹╕√ X ≢│⁸ ⅜ ╠╣⌂™ ⅜ ↕╣

√⁹ ╩ ⇔≡⁸ ╖≤ ╩ ⇔√⁹ 

Ƌ  

Ƌ  

Ƌ Ⱬ◐

◘◒꜡꜡◄

♃fi  

Ƌ  

Ƌ ≤⇔≡ ⁹

Ⱬ◐◘◒꜡꜡◄♃

fi ╩ ∆╢

─ ↄ⌐ √

╦╡⁸┌ↄ ⁹ 

Holmes 

PS et al. 

1999 

2 Ƌ ─

 

1  

Ƌ 23  

Ƌ ┌ↄ ⁸ ⁸ ⁸ ─ ⁸ ⁸ ┘ ─ ╖╩ ⁹

⁸ALT ┘ GGT ɘ-GT ꜠ⱬꜟ│ ─ 1.5 ⌐ ⇔⁸

AST꜠ⱬꜟ╙╦∏⅛⌐ ⁹ ⅜ ⌂ ╙ ╘╠╣

√⁹ 

Ƌ ⅛╠ ╩ ℮⁹ 3 ─ ⌐╟╡⁸ ─

─ ꜝ ⅜ ╠⅛⌐⌂∫√⁹ ─꜠fi♩◕fi │⁸ ─

⌐ ╩ ⇔√⁹ ⱥ♪꜡◖ꜟ♅♂fi ┘

╩ ⇔√⁹ ⁹ALT ꜠ⱬꜟ│ 7 ⌐ 138U/L⁸22

⌐ 625U/L≤ ⁹⇔⅛⇔⁸28 ⌐│ ⅜ ⇔ ⁹ 

 

2   

Ƌ 24  

Ƌ ┌ↄ ⁸ ⁸ ⁸ ─ ⁸ ─ ╖⅜№╡ ⁹ 

Ƌ ⁸ ╩ ℮⁹2 ─ ╩ ⁹ ≢

─ ⅜ ╠⅛⌐⌂∫√⁹ ꜠fi♩◕fi │⁸┘╕╪

╩ ╠⅛⌐⇔√⁹ ─ CT│⁸ ≡─ ⌐╦√∫

≡∆╡●ꜝ☻─╟℮⌂ ≢ ─ ╩ ℮

╩ ⇔√⁹ 

Ƌ AST ┘ ALT ─ │⁸18 ⌐∕╣∙╣ 92 ┘ 195U/L╕≢ ⇔

√⅜⁸ALT │ 95U/L⌐ ⇔⁸27 ⌐ ⁹ 

Ƌ  

Ƌ 3

 

Ƌ Ⱬ◐

◘◒꜡꜡◄

♃fi 

Ƌ  

Ƌ ≤⇔≡

⇔⁸ ♬כ꜠♩

fi◓ ⌐┌ↄ ⁹

◦Ⱶꜙ꜠

fiꜛ◦כ ≢⁸

╡╜℮ ⅜♩fiⱠ

ꜟ─ ╡ ≢

⇔√ ⌐⁸

╩ ↑⌂™

≢♩fiⱠꜟ ⌐

™√⁹♩fiⱠꜟ─

⅝↕│⁸ 1.75 

m×0.6m×360m≢

№╡⁸

│ 3 ⁹ 

Loh CH 

et al. 

2006 
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 ⌐╟╢ ┘ ─  

64.4.1  

 64.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Hexachloroethane 

ↄ┌ה  2Bⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆ ⅜№╢  

EPA  Hexachloroethane 

ↄ┌ה  L ⱥ♩ ⅜╪ ─ ⅜ ™  

EU   

ↄ┌ה   

NTP  Hexachloroethane 

ↄ┌ה  R ⱥ♩ ⅜╪ ⅜№╢≤ ⌐ ↕╣╢  

ACGIH  HEXACHLOROETHANE 

ↄ┌ה  TLV: 1ppm (TWA) ( )  A3( ≢│ ⅜╪ ⅜

↕╣≡™╢⅜⁸ ≤─ │ ⌂ ). 

DFG  HEXACHLOROETHANE 

ↄ┌ה  MAK: 9.8mg/m3 1ppm Ⱨכ◒┌ↄ כꜞ◗♥◌  II(2) 

 

64.4.2  

 64.4-2 ⌐╟╢Ⱬ◐◘◒꜡꜡◄♃fi─ 386 

 

  

                                                        
386 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜

╪  

 

  ppm mg/   

ₒⱫ◐◘◒꜡꜡◄♃fi x  

[67-72-1] 
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 64.4-3 Ⱬ◐◘◒꜡꜡◄♃fi─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒⱫ◐◘◒꜡꜡◄♃fiₓ 
2019 ↕╣

≡™⌂™ 

1 

 

 5  

   

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩  

2 /  3  

3 ⌐ ∆╢ ⌂ /  2B  

4  Ĭ  

   

5  Ĭ  

6 ⅜╪  2  

7    

8 ┌ↄ  Ĭ  

9 ┌ↄ  2 ⁸   

10 ⅎ╪
 

Ĭ  

GHS H18  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP ⌂⇔ 
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65. ⱬfi♂ ▪fi♩ꜝ☿fi 

 ─  

ⱬfi♂[a]▪fi♩ꜝ☿fi│⁸ ─ ─ │ ≢№╢⁹ ╛ ≢ ≤

∆╢≤⁸ ∂╪ ─ ⅜№╢⁹ │⁸ ≤ ∆╢387⁹ 

 65.1-1 ⱬfi♂[a]▪fi♩ꜝ☿fi─ 387 

228.3 1.274 162ϴ 435ϴ  

CAS No56-55-3  

 

ה   

│⁸ ⌐ ≤⇔≡ ↕╣≡⅔╡388⁸ ≢╙ ↕╣≡™╢⁹ ─ ⌐

∆╢ ♩כ◦ 2005389⌐⅔™≡⁸ ☻◒כ◖─ ─┌ↄ ⅜ ↕╣

≡™╢⁹╕√⁸WHO─ꜞ☻◒ 1998390⌐╟╢≤⁸ ─ ─┌ↄ ╙ ↕╣

≡™╢⁹↕╠⌐⁸ATSDR─ꜞ☻◒ 1995391≢│⁸┌ↄ ⅜ ↓╢ ─№╢ ≤⇔≡

⁸ ─☻◒כ◖⁸ ⁸▪ꜟⱵ♬►ⱶ─ ╩ →⁸ ⁸ ┘ ⁸ ⁸

⁸ ╩ ╗ ─ ┘ ⌐ ∆╢ ≡─ ≢ ↓╡ ╢≤⇔≡™╢⁹ │⁸

≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸

⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─

1 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  65.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
387 ILO (2016) International Chemical Safety Card BENZ(a)ANTHRACENE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0385&p_version=2) 
388 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_56-

55-3.html) (201910 ) 
389  (2005) ─ ⌐ ∆╢ -http://www.env.go.jp/chemi/report/h17) ♩כ◦

21/pdf/chpt2/2-2-2-51.pdf ) 
390 IPCS (1998) ENVIRONMENTAL HEALTH CRITERIA 202 SELECTED NON-HETEROCYCLIC POLICYCLIC AROMATIC 

HYDROCARBONS (http://www.inchem.org/documents/ehc/ehc/ehc202.htm) 
391 ATSDR (1995) TOXICOLOGICAL PROFILE FOR POLYCYCLIC AROMATIC HYDROCARBONS 

(https://www.atsdr.cdc.gov/ToxProfiles/tp69.pdf) 
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 65.3-1  

 

 

 

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 ◖ⱱכ♩

 

Ƌ PM2.5

┼─┌ↄ

≤ ─ ╩

═╢√╘⌐⁸ ה

◖ⱱכ♩⌐ ∆╢

224 ╩ ⌐⁸

⌐ ⇔√◘fiⱪ

ꜟ ╩ ™≡

PM2.5─ ┘

PM2.5⌐ ⇔√

PAH(16 ⁸▪fi♩ꜝ

☿fi╩ ╗)⁸

╩ ∫√⁹ 

Ƌ ⌐│ ⁸ ⁸

⁸ ⁸ ┌

ↄ ⁸ ⁸ ⁸

⌐≈™≡ ⇔

√ ⸗♦ꜟ╩

™√⁹ 

Ƌ ה ◖ⱱכ♩│ 3 ↔≤⌐ⱨ◊꜡כ

▪♇ⱪ╩ ∫≡⅔╡⁸224 ─℮∟ 90

│ⱨ◊꜡כ▪♇ⱪ─♦⁸╘√╢№⅜♃כ

314 ─ 41.08 ─ ⅜

╠╣√⁹ 

Ƌ ⇔√ ≡─ PM2.5

─┌ↄ ⌐╟∫≡⁸

FVC ─ ⅜ ╠╣√⁹ 

Ƌ ⱬfi♂[a]▪fi♩ꜝ☿fi─ ≢ ⌂

꜠ⱬꜟ┌ↄ │⁸ ┌ↄ ꜠ⱬꜟ

≥ⱪכꜟ◓─ ⇔≡⁸3 ≢ FVC╩

214.65mL ↕∑√⁹ 

Ƌ  

Ƌ  

Ƌ PM2.5 ─

ⱬfi♂ a ▪fi

♩ꜝ☿fi 

Ƌ ⌐

⇔√ ≢

⇔√ ה

─ ⱬfi

♂ a ▪fi♩ꜝ

☿fi ⁸0.36 

ng/m3 

Ƌ ⌐ ⇔≡™

╢ ≢─┌ↄ  

Mu G et 

al. 2019 
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 ⌐╟╢ ┘ ─  

65.4.1  

 65.4-1 ⌐╟╢ ↄ┌ה  

  

IARC  Benz[a]anthracene 

ↄ┌ה  2Bⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆ ⅜№╢  

EPA  Benz[a]anthracene 

ↄ┌ה  B2 ≢─ ⌂ ⌐ ≠™≡⁸⅔∕╠ↄⱥ♩ ⅜╪  

EU  benz[a]anthracene 

ↄ┌ה  1Bⱥ♩⌐ ⇔≡⅔∕╠ↄ ⅜╪ ⅜№╢  

NTP  Benz[a]anthracene 

ↄ┌ה  R ⱥ♩ ⅜╪ ⅜№╢≤ ⌐ ↕╣╢  

ACGIH  BENZ(a)ANTHRACENE 

ↄ┌ה  TLV: A2(⌐⅔↑╢ ⅜╪ ⅜ ╦╣╢ ) BEI (┌ↄ

) №╡ 

DFG  BENZ(a)ANTHRACENE 

ↄ┌ה  MAK  (H) MAK: ⅜╪ כꜞ◗♥◌  2 

ⱪכꜟ◓  3A 

 

65.4.2  

 65.4-2 ⌐╟╢ⱬfi♂[a]▪fi♩ꜝ☿fi─ 392 

 

  

                                                        
392 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒⱬfi♂ a ▪fi♩ꜝ☿fiₓ 

[56-55-3] 
   2B    ô16 
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 65.4-3 ⱬfi♂[a]▪fi♩ꜝ☿fi─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒⱬfi♂ ▪fi♩ꜝ☿fiₓ ₒBenz[a]anthraceneₓ 

1 

 

 Ĭ  

 Ĭ  

●☻  

  Ĭ 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  Ĭ  

3 ⌐ ∆╢ ⌂ /  Ĭ  

4  Ĭ  

 Ĭ  

5  2  

6 ⅜╪  2 1B 

7  Ĭ  

8 ┌ↄ  Ĭ  

9 ┌ↄ  Ĭ  

10 ⅎ╪
 

Ĭ 
 

GHS H23  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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66. ╒℮ ┘∕─♫♩ꜞ►ⱶ  

 ─  

╒℮ ┘∕─♫♩ꜞ►ⱶ ≤⇔≡⁸ ─ ⌐ ∆╢ ⅜№╢╒℮ ╩ ∆╢⁹╒℮

│⁸ ≢ ─ ⁸ │ ─ ≢№╢⁹100ϴ ≢ ⇔⁸ ┘ ─ ╒℮ ╩

∂╢⁹ │ ≢⁸ ╩ ⇔≡ ╩ ⇔⁸ ╛ ─ ╩ ∂╢393⁹ 

 66.1-1 ╒℮ ─ 393 

61.8 1.5 171ϴ≢ ∆╢ - 

CAS No10043-35-3 56g/L(20ϴ)  

 

ה   

℮╤℮╒ה☻ꜝ●⁸│ ⁸♬♇◔ꜟⱷ♇◐ ⁸ ⁸ ⁸ ⌂≥⌐ ↕

╣≡™╢394⁹ ┌ↄ ⌐ ⇔≡│⁸ ─ ꜞ☻◒ 2008395⌐⅔™≡⁸╒℮

─ ╩ ≤⇔√◖ⱱכ♩ ─ ⅜ ↕╣≡™╢⁹╕√⁸ ─ ꜞ☻◒

2006396≢│⁸╒℮ ה ⱪꜝfi♩╛⁸ ⁸ ─ ⌂≥─

╩ ≤⇔√ ⅜ ↕╣≡™╢⁹ATSDR─ꜞ☻◒ 2010397≢│⁸╒℮ ⌐┌ↄ

↕╣╢ ─№╢ ☻ꜝ●╛ꜟכ►☻ꜝ◓⁸≡⇔≥ ⌂≥─●ꜝ☻ ⁸ ⁸ ⌂≥╩

℮ ╩ →≡⅔╡⁸ ─ ≤ ⌐ ╦∫√ ─┌ↄ ⌐≈™≡ ⇔≡™

╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣

≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 1

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  66.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
393 ILO (2014) International Chemical Safety CardBORIC ACID 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0991&p_version=2) 
394 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_10043-35-3.html) (201910 ) 
395  ◄Ⱡꜟ◑הכ  (2008) ─ ꜞ☻◒  

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/pdf/CI_02_001/risk/pdf_hyoukasyo/304riskdoc.pdf) 
396  (2006) ─ ꜞ☻◒  (http://www.env.go.jp/chemi/report/h28-01/pdf/chpt1/1-2-2-14.pdf) 
397 ATSDR (2010) TOXICOLOGICAL PROFILE FOR BORON (https://www.atsdr.cdc.gov/ToxProfiles/tp26.pdf) 
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 66.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─  

Ƌ ─

 

Ƌ 81  

Ƌ ה ⅜ ⁸ ⅜№╡ ⁹2,000mL ∆

╢╙ ≢№╡ ≤⇔≡ ⁹ ⁸

╤ ⁸ ⁸ ╩ ∆╢⅜ ⅜ ≢⁸

⁸ ⁸☻◦כ♪◦▪ ⁸ ⁸ ⅜

™√⁹ 

Ƌ 4 ⌐ ⌐ ⅜ ∆╢⅜⁸┘╠╪│ ≢ ╩

⇔ ╩ │☻◦כ♪◦▪⁹√∂ ⁸8 ╟╡ ⅜ ⁸

╛ CK ⁸ ꜠ⱬꜟ│ ⇔√⁹ 

Ƌ 9 ⌐ ▬꜠►☻─ ⁹25 ⁸ ⁸ ⁹40

⌐ ⇔⁸70 ⌐ ≤⌂∫√⁹ 

Ƌ ─ ≢⁸ ─╒℮ ⅜ 1,200 

µg/mL ≢№∫√⁹╕√ ⅛ ⌐ ≢╒℮ ╩ ∫≡™

√↓≤⅜ ⇔√⁹ 

Ƌ  

Ƌ  

Ƌ ╒℮

 

Ƌ  

Ƌ ╒℮ ╩ ⇔≡

┌ↄ ⁹ 

 

 ╠ 

2017 
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 ⌐╟╢ ┘ ─  

66.4.1  

 66.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  BORIC ACID 

ↄ┌ה  TLV: (inhalable fraction) 2mg/m3, as TWA 6 mg/m3 (STEL) A4(⌐⅔

↑╢ ⅜╪ ⅜ ≢⅝≡™⌂™ ). 

DFG  BORIC ACID 

ↄ┌ה  MAK: (inhalable fraction) 10mg/m3  

Ⱨכ◒⌂ↄ כꜞ◗♥◌  I(1) ⱪכꜟ◓◒☻ꜞ─ B 

 

66.4.2  

 66.4-2 ⌐╟╢╒℮ ┘∕─♫♩ꜞ►ⱶ ─ 398 

 

  

                                                        
398 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ╒℮  

[10043-35-3] 
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 66.4-3 ╒℮ ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 
GHS  CLP  

ₒ╒℮ ₓ ₒBoric acidₓ 

1 

 

   

   

●☻  

   

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  2  

3 ⌐ ∆╢ ⌂ /  2  

4  Ĭ  

 Ĭ  

5  Ĭ  

6 ⅜╪  Ĭ  

7  1B 1B 

8 
┌ↄ  

1 ⁸  

3  
 

9 ┌ↄ  Ĭ  

10 ⅎ╪
 

Ĭ  

GHS H25  

GHS Ĭ ≢⅝⌂™⁸ │  

CLP Last updated 2019/8/15 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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67. ⱷ♅ꜟ◌ꜟⱣⱵfi ☺ⱥ♪꜡ ☺ⱷ♅ꜟ ⱬfi♂ ⱨꜝ♬ꜟ

◌ꜟⱲⱨꜝfi  

 ─  

N-ⱷ♅ꜟ◌ꜟⱣⱵfi 2,3-☺ⱥ♪꜡-2,2-☺ⱷ♅ꜟ-7-ⱬfi♂[b]ⱨꜝ♬ꜟ│⁸ ─ ≢№╢⁹

∆╢≤ ⇔⁸ ⌂≥─ ⌂ⱨꜙכⱶ╩ ∂╢399⁹ 

 

 67.1-1 N-ⱷ♅ꜟ◌ꜟⱣⱵfi 2,3-☺ⱥ♪꜡-2,2-☺ⱷ♅ꜟ-7-ⱬfi♂[b]ⱨꜝ♬ꜟ─ 

399 

221 1.2g/cmį 153ϴ 150ϴ≢ ∆╢ 

CAS No1563-66-2 0.7g/L (25ϴ) 

 

ה   

│ ≢│ ≤⇔≡ ™╠╣≡™╢⅜⁸ ≢│ ⌐⅔™≡╙ ↕╣≡™⌂™
400⁹ │◌ꜟⱲ☻ꜟⱨ□fi╛ⱬfiⱨꜝ◌ꜟⱩ ─ ⅜ ↕╣╢↓≤⌐╟╡⁸ ∂╢≤↕╣

≡™╢ 400⁹WHO─ꜞ☻◒ 1986401≢│⁸ ─ ─ ╛ ╩ ⇔≡™√

⁸ ⌐⅔↑╢┌ↄ ╩ →≡™╢⁹ ─ ⌐ ∆╢

♩כ◦ 2004402⌐╟╢≤⁸ ⅜ ↕╣√ ≢ ⇔≡™√ ╛ ─

─┌ↄ ⅜ ↕╣≡™╢⁹ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘

≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 3

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  67.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
399 ILO (2004) International Chemical Safety Card CARBOFURAN 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0122&p_version=2) 
400  (2008) ─ ꜞ☻◒  (http://www.env.go.jp/chemi/report/h19-03/pe/03-11.pdf) 
401 IPCS (1986) ENVIRONMENTAL HEALTH CRITERIA 64 CARBAMATE PESTICIDES: A GENERAL INTRODUCTION 

(http://www.inchem.org/documents/ehc/ehc/ehc64.htm) 
402  (2004) ─ ⌐ ∆╢ -http://www.env.go.jp/chemi/report/h16) ♩כ◦

01/pdf/chap02/02_2_51.pdf ) 
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 67.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─

 

Ƌ 36  

Ƌ ⌐ ∆←⌐ ⁹ ⁸ ⁸ №╡⁹ ─

≤ ⅜ ⇔ↄ ⁹ 

Ƌ ─◓ꜟ◖⁸☻כAST⁸ALT⁸GGT ┘ CK │ ≡ ⇔√⅜⁸◌

ꜞ►ⱶ │ ⇔√⁹ ⌐⁸▪Ⱶꜝכ♀ │ 12 ⌐ ⇔√⅜⁸ ◖ꜞ

fi◄☻♥ꜝכ♀─ │ ⇔ↄ ⇔√⁹ 

Ƌ ┘ ⁸∕─ ─▪♩꜡Ⱨfi ╩ ∫√⁹ 

Ƌ 4 ⁸ │⁸ ⌂ ╩ ⇔√⁹╕√ ─

CT☻◐ꜗfi≢│⁸ ─ ⅜ ╠╣√⁹ ─ │ ╠

╣∏⁸ ≤ ⁹ 

Ƌ ▬ⱵⱭⱠⱶ⁸ ≢ ⁹ 1⅛ ⁸ ⇔ ⇔

√⁹ 

Ƌ  

Ƌ  

Ƌ ◌ꜟ

Ⱳⱨꜝfi
10mL 

Ƌ  

Ƌ ≢◌ꜟ

Ⱳⱨꜝfi

╩ ╪≢┌ↄ  

Rizos E 

et al. 

2004 

2 

 
Ƌ ─

 

Ƌ 51  

Ƌ ┌ↄ 15 ⁸ ⁸ ⅜ ⇔ ≤⌂╢⁹ 

Ƌ ↕╣⁸◖ꜞfi◄☻♥ꜝכ♀ ─ 3.67kU/L ⅜ ╠⅛≤⌂╢⁹ 

Ƌ 2 ⌐ ╩ ⇔⁸ ─√╘⌐ ╩

≤⇔√⁹∕─ ST-T ⅜ ↓∫√⁹↕╠⌐⁸ כ◖◄

│⁸ │ ─⌂™ ⌂ ╩ ⇔√⁹∕─√╘

≢│⌂ↄ⁸◌ꜟⱲⱨꜝfi ≤ ↕╣√⁹ 

Ƌ 1 ⁸ ╙⌂ↄ ⇔√⁹ 

Ƌ  

Ƌ  

Ƌ ◌ꜟ

Ⱳⱨꜝfi
50 mL 

Ƌ  

Ƌ ≤ ⁸

◌ꜟⱲⱨꜝfi

╩ ╪

≢┌ↄ ⁹ 

Yen CC 

et al. 

2015 
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No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

3 Ƌ ─  Ƌ 23  

Ƌ ┌ↄ ⌐ ↕╣√⁹  

Ƌ ─ │ ∞∫√⅜⁸ ⅜№╡⁸ pH 7.04⁸PCO2 105 

mmHg⁸PO2 18mmHg≢№∫√⁹ ┘⅛↑┼─ ⌂⇔⁹ │ 1.0mm

≢⁸ ⌐ ∆╢ │ ≢№∫√⁹ ─ ┘ ─

↑™╣╪⅜ ╘╠╣√⁹ │ ≢№╡⁸Ᵽⱦfi☻◐כ │⌂⅛

∫√⁹ 

Ƌ ◌ꜟⱲⱨꜝfi─ ≤⁸ ⁸ ⁸ ⁸ ⁸

─ ≤™∫√ ◖ꜞfi ─ Ᵽⱷכ◌≡∫╟⌐

♩כ ≤ ↕╣√⁹ ╩ ™ ─ ≢⁸

≢ ▪♩꜡Ⱨfi ≤ ╩ ℮⁹ │ 24

⌐ ⇔⁸72 ⅛╠ ₁⌐ ⅜ ⇔√⁹ 

Ƌ 6 ⌐⁸ ⌐₈♅◒♅◒∆╢ ∂₉─ ╩ ℮ ╖╩ ∂ ╘⁸↓─

│ 2 ⁹ ╖─ ⌐│ ╛ ─ ⅜ ™√⁹ ⁸ ◖

ꜞfi◄☻♥ꜝכ♀ │ 4,770U/L⌐ ⁹ 

Ƌ 10 ⌐⁸ ╩ ⅛∆↓≤⅜≢⅝∏⁸ ─ ┘ ─ ⇔™

⅜ ╠╣√⁹ ≤ ┘ ─ │╦∏⅛⌐ ⌂╦

╣√⁹ 

Ƌ 20 ⌐⁸ ⌐╟╡⁸ ┘ ─

⅜ ↕╣√ ≢⁸ CMAP ─

⅜ ↕╣√⁹◌ꜟⱲⱨꜝfi 4⅛ ⌐ ∫≡⁸ ─ ⌂

⅜№∫√⁹ 

Ƌ  

Ƌ 

╕

≢─  

Ƌ ◌ꜟ

Ⱳⱨꜝfi
100 mL 

Ƌ  

Ƌ ≢◌ꜟ

Ⱳⱨꜝfi

╩ ╪≢┌ↄ  

Yang PY 

et al. 

2000 
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 ⌐╟╢ ┘ ─  

67.4.1  

 67.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  CARBOFURAN 

ↄ┌ה  TLV: 0.1mg/m3, as TWA A4(⌐⅔↑╢ ⅜╪ ⅜ ≢⅝≡™⌂™

) BEI (┌ↄ ) №╡) 

DFG   

ↄ┌ה   

 

67.4.2  

 67.4-2 ⌐╟╢N-ⱷ♅ꜟ◌ꜟⱣⱵfi 2,3-☺ⱥ♪꜡-2,2-☺ⱷ♅ꜟ-7-ⱬfi♂[b]ⱨ

ꜝ♬ꜟ─ 403 

 

  

                                                        
403 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒN-ⱷ♅ꜟ◌ꜟⱣⱵfi

2,3-☺ⱥ♪꜡-2,2-☺ⱷ♅ꜟ

-7-ⱬfi♂[b]ⱨꜝ♬ꜟₓ 

[1563-66-2] 
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 67.4-3 N-ⱷ♅ꜟ◌ꜟⱣⱵfi 2,3-☺ⱥ♪꜡-2,2-☺ⱷ♅ꜟ-7-ⱬfi♂[b]ⱨꜝ♬ꜟ─GHS

GHS⸗♦ꜟ ┘EU─CLP 404 

 

GHS  CLP  

ₒ ⱷ♅ꜟ◌ꜟⱣⱵfi

☺ⱥ♪꜡ ☺ⱷ♅ꜟ

ⱬfi♂ ⱨꜝ♬ꜟₓ 

Carbofuran 

1 

 

 1 2 * 

 5  

●☻  

2 *  × 

∂╪⁸Ⱶ☻♩ 1 

2 /  ×  

3 ⌐ ∆╢ ⌂ /  ×  

4  ×  

 ×  

5  2  

6 ⅜╪    

7    

8 ┌ↄ  1   

9 ┌ↄ  1 ⁸ 2   

10 ⅎ╪  

 
× 

 

GHS H18  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

                                                        
404 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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68. ⱷ♅ꜟ Ⱨ꜡ꜞ♪fi 

 ─  

N-ⱷ♅ꜟ-2-Ⱨ꜡ꜞ♪fi│⁸ ⌂ ─№╢ ─ ≢№╢⁹ ╛ ⌐╟╡

⇔⁸ ⌂≥─ ⌂ⱨꜙכⱶ╩ ∂╢⁹ ┘ ≤ ⇔ↄ ∆╢⁹ ┘ ╩

∆╢405⁹ 

 68.1-1 N-ⱷ♅ꜟ-2-Ⱨ꜡ꜞ♪fi─ 405 

99.1 1.03  -24.4ϴ 202ϴ 

CAS No872-50-4 ∆╢ 

 

ה   

│⁸ ⁸▪☿♅꜠fi ⁸MOS ⁸ ⌂≥⌐ ↕╣≡™╢
406⁹WHO─ 2001407⌐╟╢≤⁸ ⅝ ≤⇔⁸ⱴ▬◒꜡◄꜠◒♩꜡♬◒☻ ⁸

⌐ ╦╢ ─┌ↄ ⅜ ↕╣≡™╢⁹OECD─ꜞ☻◒ 2007408≢│⁸ ┼─

┌ↄ │⁸ ≢№╢ ⅜ ╙ ™≤↕╣≡™╢⁹╕√⁸ ─ 2002

409⌐╟╢≤⁸ ◄♫ⱷꜟ ─ ╛⁸ ─ ─ ⁸꜠fi☼ ⌐⅔↑

╢ ⌐ ⇔√ ─┌ↄ ⅜ ↕╣≡™╢⁹ │⁸ ≢│⁸

╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻

ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡⁸ ─ 1 ╩ꜞ☻

♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  68.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
405 ILO (2014) International Chemical Safety Card N-METHYL-2-PYRROLIDONE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0513&p_version=2) 
406 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_872-

50-4.html) (201910 ) 
407 WHO (2001) Concise International Chemical Assessment Document 35 N-METHYL-2-PYRROLIDONE 
(https://www.who.int/ipcs/publications/cicad/en/cicad35.pdf) 
408 OECD (2007) INITIAL TARGETED ASSESSMENT PROFILE (Human Health) 1-methyl-2-pyrrolidone 

(https://hpvchemicals.oecd.org/UI/handler.axd?id=84daa4ac-feb7-4b5a-9839-206d17914e42) 
409  (2002) ─  

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/pdf/CI_04_002/OEL_872504.pdf) 
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 68.3-1  

 

 

 

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─  Ƌ ⱬⱦכ◦כ♩╩ ∆╢ ⌐ ∆╢ 3

21-29 ⅜ ⌐┌ↄ ⇔√⁹2 │

─ │⌂⇔⁹1 29 │⁸ ⌐ │

╦⌂⅛∫√ ─ ─ ─ ─ ⅜№∫√⁹ 

Ƌ 2 ─◦ⱨ♩ ⌐⁸ ─ ⅜ ╣ ╘⁸

╩ ℮⁸ ∆╟℮⌂ ╖⅜ ╣√⁹ ⌐│↓

╣╠─ ⅜↕╠⌐ ⇔ ⁹ 

Ƌ ─ ⁸ ─∆← ─ ⌐

⌐ ─ ╩ ℮ ⅜ ╠⅛⌐⌂∫

√⁹ 

Ƌ ◖ꜟ♅◖☻♥꜡▬♪ ╩ 10 ⁹∕─

│ ╛ ⌐┌ↄ ─⌂™ ⌐ ╦∫√⁹ 

Ƌ  

Ƌ 1 ─

│ ⁹↓─

╩ ╗◦ⱨ♩

╩ 3 ∫√ 

Ƌ N-ⱷ♅

ꜟ-2-Ⱨ꜡ꜞ♪

fi 

Ƌ 99% 

Ƌ ⱬⱦכ◦כ♩╩ ∆╢

⌐ ⁹ ⇔√

╩ ∫≡ ╡ ↑╠╣√

ⱨ◊כⱶ─Ɽכ♠╩ N-ⱷ♅ꜟ

-2-Ⱨ꜡ꜞ♪fi≢ ∆╢

⅜№∫√⁹ ─ ⌐⁸N-

ⱷ♅ꜟ-2-Ⱨ꜡ꜞ♪fi ─

⌐Ɽכ♠╩ ↑≡ ∆╢

╩ ╡ ⇔√⁹

│ PVC polyvinyl chloride,ⱳ

ꜞ ╩Ⱪכ꜡◓ ↑≡™

√⅜⁸N-ⱷ♅ꜟ-2-Ⱨ꜡ꜞ♪fi

⌐╟╡ ╖ⱨ▫♇♥fi◓⅜

ↄ⌂∫√√╘⁸ ≢ ╩

∫≡™√⁹ 

Jungba

uer FH 

et al. 

2001 
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 ⌐╟╢ ┘ ─  

68.4.1  

 68.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  N-METHYL-2-PYRROLIDONE 

ↄ┌ה  EU-OEL: 40mg/m3 10ppm (TWA)80mg/m3 20ppm (STEL)( ) 

NTP   

ↄ┌ה   

ACGIH   

ↄ┌ה   

DFG  N-METHYL-2-PYRROLIDONE 

ↄ┌ה  MAK: 82mg/m3; 20ppm; Ⱨכ◒┌ↄ  ;II(2) :כꜞ◗♥◌

 (H): ─ꜞ☻◒◓ꜟכⱪ: C 

 

68.4.2  

 68.4-2 ⌐╟╢N-ⱷ♅ꜟ-2-Ⱨ꜡ꜞ♪fi─  

  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒN-ⱷ♅ꜟ-2-Ⱨ꜡ꜞ♪fi x  

[872-50-4] 
1 4      ô02 
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 68.4-3 N-ⱷ♅ꜟ-2-Ⱨ꜡ꜞ♪fi─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ ⱷ♅ꜟ Ⱨ꜡ꜞ♪fiₓ 
1-methyl-2-

pyrrolidone 

1 

 

   

   

●☻  

  × 

∂╪⁸Ⱶ☻♩  

2 /  2 2 

3 ⌐ ∆╢ ⌂ /  2A 2 

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  1B 1B 

8 ┌ↄ  3  3 (respiratory) 

9 ┌ↄ  2 ⁸ ⁸ ⁸   

10 
ⅎ╪  

 
×  

GHS H27  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/8/15 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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69. ┘∕─  

 ─  

┘∕─ ≤⇔≡⁸ ─ ⌐ ∆╢ ⅜№╢ 2 ╩ ⌐ ╩ ⇔

√⁹ 

►ꜜה ⱷ♅ꜟ 

►ꜜה  

ꜜ► ⱷ♅ꜟ│⁸ ⌂ ─№╢ ─ ≢№╢⁹ ┘ ⌐┌ↄ ∆╢≤ ⌐⌂╢⁹

│ ╟╡ ↄ⁸ ↄ⌂∫√ ≢│ ⇔≡ ╩ ⅝ ↓∆↓≤⅜№╢⁹270ϴ ≢

⇔⁸ꜜ► ╩ ∂╢⁹ ≤─ ╛⁸300ϴ≢ ≤ ∆╢↓≤⌐╟╡⁸ ─ ╩

∂╢410⁹ 

ꜜ► │⁸ ─№╢ ╩ ┘√ │ ─ ≢№╢⁹ │ ⇔╛∆ↄ⁸

∆╢≤ ⇔⁸ ⌂ⱨꜙכⱶ╩ ∂╢⁹ │ ≢⁸ ╛ ≤ ∆

╢⁹ ⁸▪fi♅⸗fi⁸▪fi⸗♬▪⁸▪☿♩▪ꜟ♦ⱥ♪ ┘▪☿♅꜠fi≤ ⇔ↄ ⇔⁸ ╛

─ ╩ ∂╢411 

 69.1-1 ꜜ► ⱷ♅ꜟ─ 410 

142.0 2.3 -66.5 ϴ 42.5 ϴ 

CAS No74-88-4 14g/L (20ϴ)  

 

 69.1-2 ꜜ► ─ 411 

253.8 4.9 114ϴ 184ϴ 

CAS No7553-56-2 0.3g/L (20ϴ)  

 

  

                                                        
410 ILO (2012) International Chemical Safety Card METHYL IODIDE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0509&p_version=2) 
411 ILO (2004) International Chemical Safety Card IODINE 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0167&p_version=2) 
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ה   

ꜜ► ⱷ♅ꜟ│⁸ ⁸ⱷ♅ꜟ ⁸ ⌂≥⌐ ↕╣≡™╢412,413⁹╕

√⁸ ≢ ─ ⌐ ↕╣≡™╢⁹
414,415 

ATSDR─ꜞ☻◒ 2004416⌐╟╢≤⁸ ⁸ ⁸ / / ─

⌐⅔™≡⁸ꜜ► ┼─ ┌ↄ ⅜№╢≤↕╣╢⁹ │⁸ ≢│⁸ ╩

⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ™ ⅜ ╘╠╣√

≤⇔≡╙ ╘╠╣≡⅔╡⁸ ⌐⅔™≡ ╘╢ ⅜ ↕╣≡™╢417⁹↕

╠⌐⁸ ┘ ≢│ ≤ ╘╠╣≡™╢⁹ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩╙

↑╠╣≡™╢⁹ 

ꜜ► │ ⁸ ┘ ⁸ ⁸ ⁸ ⁸ ⌂≥⌐

↕╣╢418,419⁹WHO─ 2009420≢│⁸ ─ ⌐⅔™≡ ┌ↄ ⅜ ∂╢

⅜№╢≤⇔≡™╢⁹ATSDR─ꜞ☻◒ 2004421≢│⁸┌ↄ ─ ⅜№╢ ≤⇔≡⁸

⁸ ╛ ⌐⅔↑╢ ╩ →≡™╢⁹ ≢│⁸ ╩ ⇔⁸

│ ∆═⅝ ┘ ⁸ ┘ ≢│ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐

⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ≤⇔≡⁸ ─ 2 ⁸

≤⇔≡ ─ 2 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  69.3-1 ┘  69.3-2

⌐ ∆≤⅔╡≢№╢⁹ 

 

 

 

 

                                                        
412 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_74-

88-4.html) (201910 ) 
413 ≢ ≢⅝╢ ≤⇔≡ ↕╣≡™╢ http://www.acis.famic.go.jp/search/vtllg303.do(20201 ) 
414 https://www.mhlw.go.jp/stf/shingi/2r985200000343ul-att/2r9852000003447x_1.pdf 
415 √∞⇔⁸ ╟℮ ⱷ♅ꜟ─ ⅜ ─ Ɽכ☿fi♩ ─╙─╩ ↄ⁹ 
416 ATSDR (2004) TOXICOLOGICAL PROFILE FOR IODINE (https://www.atsdr.cdc.gov/ToxProfiles/tp158.pdf) 
417 │2ppm≢№╢

https://www.mhlw.go.jp/web/t_doc_keyword?keyword=%E4%BD%9C%E6%A5%AD%E7%92%B0%E5%A2%83%E8%A9%95

%E4%BE%A1%E5%9F%BA%E6%BA%96&dataId=74088000&dataType=0&pageNo=1&mode=020202  
418 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_7553-56-2.html) (201910 ) 
419 Kyoto Encyclopedia of Genes and Genomeshttps://www.kegg.jp/medicus-bin/japic_med?japic_code=0005424820202

 
420 WHO (2009) Concise International Chemical Assessment Document 72 IODINE AND INORGANIC IODIDES: 

HUMAN HEALTH ASPECTS (https://www.who.int/ipcs/publications/cicad/cicad72.pdf) 
421 ATSDR (2004) TOXICOLOGICAL PROFILE FOR IODINE (https://www.atsdr.cdc.gov/ToxProfiles/tp158.pdf) 
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 69.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─  Ƌ 50  

Ƌ ┌ↄ 1 ⁸ ⌂ ⁸ ⁸ ⅜

™⁸ ⌂ ⅜ ⁹╕√ ⁸ ╩ ⅎ≡

⁹ 

Ƌ ⁸ ⁸ ─ ╟╡⁸⅔∕╠ↄ

╩ ╗ ─ ⅜⌂↕╣╢⁹ 

Ƌ ⇔⅛⇔⁸ ─ CT≤ MRI │ ≡ ⁹ ⁸

⁸ ⁸ ⌂≥─ ╙ ⁹

─ ≤ ╩ ⇔≡ ╦╣√

╙ ≢№∫√⁹ 

Ƌ ┌ↄ ⅜ ⇔⁸ │ │

≢│⌂ↄ⁸ꜜ► ⱷ♅ꜟ ⌐╟╢╙─≤ ⅎ╠╣

√⁹ 

Ƌ  

Ƌ  

Ƌ ꜜ► ⱷ♅

ꜟ 

Ƌ  

Ƌ ≢─

⌐ꜜ► ⱷ♅ꜟ⅜☻

♠כ ┘ ⌐⅛⅛╡

┌ↄ ⁹ 

Nair JR 

& 

Chatterje

e K. 2010 
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No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

2 Ƌ ─  1 

Ƌ 23  

Ƌ ┌ↄ ⁸ ⁹ ╩ ╡ ⇔√ ⁸ ⅝

⌂⅜╠ ╡ ╡⁸₈ ⅛⅜ ╩ ∕℮≤⇔≡™╢₉≤

╪∞⁹╕√ ≢⁸ ⁸ ⁸ ⅜ ⅛

╠⌂ↄ⌂∫≡™╢↓≤⅜ ⁹ 

Ƌ ⅜ ╠╣⁸ ⁸ fi꜡כꜙ♬

left seventh nerve palsy of lower motor neuron 

type ⅜№∫√⁹╕√ ─ ♩ꜝfi☻▪Ⱶ♫כ♀

⅜№╡⁹ 

Ƌ ₁⌐ ≤ │ ⁹∕─ ⁸ ⁸

⁸ ╩ ⅎ√⅜꜡ꜝ♀Ɽⱶ 4 mg≢ 1 ⅛↑≡

₁⌐ ∟ ™√⁹ 

 

2 

Ƌ 34  

Ƌ ♬ꜙכ꜡fi ─ ┘ ⅜№∫

√⁹╕√ X ≢ ╩ ╘√⁹ 

Ƌ │ 2 ≢ ₁⌐ ⇔√⅜⁸∕─ ⁸ ─

⁸ ⁸ ∟ ⅝─⌂↕⁸ ╩ ⅎ√⁹↓╣│

10 ⇔⁸2mg─◒꜡♫♀Ɽⱶ≢ ₁⌐ ╕∫√⁹ 

1 

Ƌ ⁸

 

Ƌ 5-10  

 

2  

Ƌ ⁸

 

Ƌ 15-30  

Ƌ ꜜ► ⱷ♅

ꜟ 

Ƌ  

Ƌ ─ ≢─

⌐ ≢ꜜ►

ⱷ♅ꜟ⌐┌ↄ ⁹ 

Parkar 

SR & 

Mayanil 

TS. 2012 
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 69.3-2  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ה ─

 

Ƌ 47  

Ƌ 2007 ≢ ⁹▪☻Ⱨꜞfi≤◒꜡Ⱨ♪◓꜠ꜟ≢ ⇔

╩ ∫√⅜ │ ≈⅛╠⌂⅛∫√⁹↓─ ─

⅜ ╠╣√⅜⁸◒꜡Ⱨ♪◓꜠ꜟ ⌐╟╢ ≤ ↕╣

√⁹ 

Ƌ 2014 ≢ ⁹ │◒꜡Ⱨ♪◓꜠ꜟ╩ ™∏⌐ⱫⱤꜞfi

≢ ╩⇔≡ ╩ ∫√≤↓╤⁸ ⅜

╠╣√⁹ⱫⱤꜞfi ─ ╩ ⁸ │

≢№∫√⁹ 

Ƌ ↓╣╟╡ꜜכ♪ ⌐╟╢ ≤ ↕╣

√⁹ 

Ƌ 

 

Ƌ  

Ƌ ꜜכ♪

⌐≈™

≡│  

Ƌ  

Ƌ ⌐ꜜכ

♪ ╩ ™≡┌

ↄ  

Cubero-

Gomez 

JM et al. 

2017 

2 Ƌ ה ─

 

Ƌ 51  

Ƌ ┘ ⅜№╡ ⁹ 

Ƌ MRI ─ ⁸ ─ ┘ ─ ⁸ ─

⌐ ⅜ ╠╣√⁹╕∏ ⌐ ⇔≡ ─☻♥fi♩ ╩

∫√⁹ 

Ƌ 6 ⁸ ☻♥fi♩ ╩ ∫√ ⌐⁸ ─ ⁸

╖╩ ℮ ⁸ ─ ─ ╖╩ ℮ ╣╩ ⅎ√⁹

─ ╖≤ ╣│⁸5 ≢ ⇔√⁹ 

Ƌ 1 ─☻♥fi♩ ─ ⌐⁸ꜜ► ⌐ ⇔√≤ ⅎ╠╣╢⁹ 

Ƌ 

 

Ƌ  

Ƌ ꜜכ♪

⌐≈™

≡│  

Ƌ  

Ƌ ⌐ꜜכ

♪ ╩ ™≡┌

ↄ  

Kohat 

AK et al. 

2014 
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 ⌐╟╢ ┘ ─  

69.4.1  

 69.4-1 ⌐╟╢ ↄ┌ה ꜜ► ⱷ♅ꜟ 

  

IARC  Methyl iodide 

ↄ┌ה  3 ⱥ♩⌐ ∆╢ ⅜╪ ⌐≈™≡ ≢⅝⌂™  

EPA   

ꜝfi◒  

EU  methyl iodide; iodomethane 

ↄ┌ה  2 ⱥ♩⌐ ∆╢ ⅜╪ ⅜ ╦╣╢  

NTP   

ↄ┌ה   

ACGIH  METHYL IODIDE 

ↄ┌ה  TLV: 2ppm (TWA) ( ) 

DFG  METHYL IODIDE 

ↄ┌ה  MAK:  (H) ⅜╪ כꜞ◗♥◌  2 

 

 69.4-2 ⌐╟╢ ↄ┌ה ꜜ►  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  IODINE 

ↄ┌ה  
TLV: 0.01ppm (TWA) 0.1ppm (STEL) A4(⌐⅔↑╢ ⅜

╪ ⅜ ≢⅝≡™⌂™ ). 

DFG  IODINE 

ↄ┌ה  MAK  (H) 
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69.4.2  

 69.4-3 ⌐╟╢ ┘∕─ ─  

 

 69.4-4 ꜜ► ⱷ♅ꜟ─GHS GHS⸗♦ꜟ ┘EU─CLP 423 

 
GHS  CLP  

ₒꜜ► ⱷ♅ꜟₓ Iodomethane 

1 

 

 3 3 * 

  4 * 

●☻  

3 *  2 

× × 

2 /  2 2 

3 ⌐ ∆╢ ⌂ /  2A  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  × 2 

7  ×  

8 ┌ↄ  
1 ⁸ 

3 ⁸  
3 (respiratory) 

9 ┌ↄ  
1 ⁸ 

2 ⁸  
 

10 
ⅎ╪  

 
×  

GHS H26  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

  

                                                        
422 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  
423 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ ┘∕─  

ꜜ► ⱷ♅ꜟₓ422 

[74-88-4] 

        

ₒꜜ► ₓ 

[7553-56-2] 
0.1 1    2  ô68 
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 69.4-5 ꜜ► ─GHS GHS⸗♦ꜟ ┘EU─CLP 424 

 
GHS  CLP  

ₒ ₓ Iodine 

1 

 

 4  

  4 * 

●☻  

4 *  1 

∂╪⁸Ⱶ☻♩ Ĭ 

2 /  2  

3 ⌐ ∆╢ ⌂ /  2  

4 
 Ĭ  

 1  

5  Ĭ  

6 ⅜╪  Ĭ  

7  Ĭ  

8 ┌ↄ  3   

9 ┌ↄ  1   

10 
ⅎ╪  

 
Ĭ  

GHS H26  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/6 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

 

                                                        
424 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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 ⱱꜟⱶ♪כꜜ .70

 ─  

ⱱꜟⱶ│⁸♪כꜜ №╢ │ ≢№╢⁹ ⌐╟╡ ⌐⌂╡⁸ ⇔≡

⌂ꜜ► ╩ ↕∑╢↓≤⅜№╢425⁹ 

─ⱱꜟⱶ♪כꜜ 70.1-1  425 

- 4.008g/cm3 120ϴ 218ϴ 

CAS No75-47-8 100mg/L 

 

ה   

ⱱꜟⱶ│⁸♪כꜜ ⁸ ⁸ ≤⇔≡ ↕╣≡™╢426,427⁹ ≢│⁸

╩ ⇔⁸ │ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡ ─ 2

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  70.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
425  (2006) ─№╪−╪◘▬♩ (https://anzeninfo.mhlw.go.jp/anzen/gmsds/0996.html) 
426 NITE ◦☻♥ⱶ (https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_75-

47-8.html) (201910 ) 
427 Kyoto Encyclopedia of Genes and Genomeshttps://www.kegg.jp/medicus-bin/japic_med?japic_code=0001252120202
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 70.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ─  Ƌ 71  

Ƌ ─√╘⌐ ╩ ℮⁹ ⌐ ─ ╖≤

╣╩ ⅎ⁸Ᵽ◒♥ꜞ▪ ─ MSSAⱷ♅◦ꜞfi

Ⱪ♪► methicillin- sensitive S. aureusMSSA ⌐╟

╢ ≤ ⁹∕─√╘ 6 ≤ 8 ⌐⁸♦Ⱪꜞ

♪כ ה ╩ ⇔⁸ ╩ ∆╢↓≤ ╩

™ ╩♀כ●ⱱꜟⱶ♪כꜜ⌐ ≡⁸ ╡ ⅎ√⁹

╕√⁸ ╩♀כ●ⱱꜟⱶ♪כꜜ╙≡™≈⌐ ⇔

√⁹ 

Ƌ 8 ─♦Ⱪꜞכ♪ ⁸ ─ │ ⇔ ∟ ⅛⌂

™ ╩ ∑⁸∕─ ⌐⌂∫√⁹ 19 ─

ⱱꜟⱶ♪כꜜ │6,280 ɛg/dL4-9ɛg/dL≤ ⌂

╩ ─♀כ●ⱱꜟⱶ♪כꜜ⁸⇔ ╩ ⇔√⁹ 

Ƌ ꜜכ♪ⱱꜟⱶ ─ ≤≤╙⌐ │ ⇔⁸ 3

⅛ ⌐│ ⅜ ⌐⌂∫√⁹ 

Ƌ  

Ƌ 13  

Ƌ ꜜכ♪ⱱ

ꜟⱶ●כ♀ 

Ƌ  

Ƌ ♦Ⱪꜞכ♪ⱷfi♩

כ●ⱱꜟⱶ♪כꜜ⌐

♀╩ ⇔≡┌ↄ

⁹ 

 

╠ 
2007 
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No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

2 Ƌ ─  1 

Ƌ 72  

Ƌ ─ ≢ ⁹ ╩ ⇔ ≤∆╢⁹

╩♀כ●ⱱꜟⱶ♪כꜜ╡╟ ⌐ 2 ⁹ 

Ƌ 14 ╟╡ ⅜ ⇔⁸ ⅜ ⇔≡

≤⌂∫√⁹ 

Ƌ 34 ⌐ ⱱꜟⱶ♪כꜜ≡⇔≥ ╩ ™ ╩

⁹16 ⌐ │ ⇔√⁹ 

 

2 

Ƌ 60  

Ƌ ⌐ ⅜ ⅜╡ ≤⌂╡ ⁹

┘ ╩ ⇔⁸ ≤⇔√⁹ 

Ƌ 5 ♀כ●ⱱꜟⱶ♪כꜜ╡╟ 5 ⁹2 ⌐ ⁸

⁸ ⌂≥─ ⅜ ⁹ 

Ƌ ꜜכ♪ⱱꜟⱶ ╩ ™ ╩ ⇔√≤↓╤⁸14 ⌐

│ ⇔√⁹ 

 

3 

Ƌ 40  

Ƌ ╩ ⁹ ⅜ ╦╣⁸ ╩ ↑≡™

√≤↓╤ ╩ ⁹ ╩ ℮⁹ⱫⱤꜞfi ─

√╘ ⅛╠ ⅜ ⅝⁸ ≤⌂∫√─∟ ≤⌂∫

√⁹ ╩ ♀כ●ⱱꜟⱶ♪כꜜ⁸™ 1 ╩ ⁹ 

Ƌ 4 ╟╡ ⁸ ⁸ ⌂≥─ ⅜ ⁹15

─ⱱꜟⱶ♪כꜜ⌐ ╩ ⇔√≤↓╤⁸ │

⇔√⁹ 

Ƌ  

Ƌ  

Ƌ ꜜכ♪ⱱ

ꜟⱶ●כ♀ 

Ƌ ꜜכ♪ⱱ

ꜟⱶ●כ♀│ 1

√╡ 0.33g

ⱱꜟⱶ♪כꜜ─

╩ ╗ 

Ƌ ─ ♪כꜜ⌐

ⱱꜟⱶ●כ♀╩ ™

≡┌ↄ  

 

╠ 
2004 
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 ⌐╟╢ ┘ ─  

70.4.1  

 70.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH   

ↄ┌ה   

DFG   

ↄ┌ה   

 

70.4.2  

─ⱱꜟⱶ♪כꜜ╢╟⌐ 70.4-2  428 

                                                        
428 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒꜜכ♪ⱱꜟⱶₓ 

[75-47-8] 
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ⱱꜟⱶ─GHS♪כꜜ 70.4-3  GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ⱱꜟⱶ♪כꜜ  
2019 ↕╣

≡™⌂™ 

1 

 

 4  

 4  

●☻  

  × 

∂╪⁸Ⱶ☻♩ 4 

2 /  ×  

3 ⌐ ∆╢ ⌂ /  2A-2B  

4 
 ×  

 ×  

5  ×  

6 ⅜╪  ×  

7  ×  

8 ┌ↄ  3   

9 ┌ↄ  ×  

10 
ⅎ╪

 
×  

GHS H18  

GHS × ≢⅝⌂™⁸ │  

CLP ⌂⇔  
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71. ╡╪  

 ─  

╡╪ │⁸ ─ ─ ≢№╢⁹ │⁸ ─ ≢⁸ ≤ ⇔ↄ ∆╢⁹▪♂

⁸◄ⱳ◐◦♪─ ≢⁸ ⇔ↄ ∆╢⁹ ∆╢≤⁸ꜞfi ─ ⌂ ╩ ∆

ⱥ♪⁸◦▪fi♦ꜟ▪⁸ꜟכ◖ꜟ▪⁹╢ ⁸◔♩fi⁸ⱨ▼ⱡ⁸ꜟ♥☻◄⁸ꜟכ │ Ɫ꜡◕

fi ≤ ∆╢≤ ⇔⁸ ⌂ⱨꜙכⱶ╩ ∂╢⁹ ↄ─ ╩ ∆╢429⁹ 

 71.1-1 ╡╪ ─ 429 

98.0 1.9g/cmį 42ϴ 213ϴ≢ ∆╢ 

CAS No7664-38-2 ∆╢ 

 

ה   

│⁸ꜞfi ⁸ ⁸ ⁸ ⌂≥⌐ ↕╣≡™╢430,431,432⁹EPA

─ꜞ☻◒ 1995433⌐╟╢≤⁸ꜞfi ⅛╠ꜞfi╩ ∆╢ ⌐ ╦∫√ ─◖ⱱכ♩

⅜ ↕╣≡™╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝

┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡⁸ ─ 1

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  71.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
429 ILO (2016) International Chemical Safety Card PHOSPHORIC ACID 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=1008&p_version=2) 
430 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_7664-38-2.html) (201910 ) 
431 ≢│⁸ ꜞ☻♩ 1 ⌐ ╘╠╣≡™╢⁹ 

(https://www.ffcr.or.jp/webupload/d909191716ab80700dcfe5f36f703a136390b0ec.pdf)(20201 ) 
432 Kyoto Encyclopedia of Genes and Genomeshttps://www.kegg.jp/dbget-bin/www_bget?dr_ja:D0546720202  
433 EPA (1995) Integrated Risk Information System Chemical Assessment Summary Phosphoric acid 

(https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0697_summary.pdf) 
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 71.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 Ƌ ∕─  Ƌ 28  

Ƌ 7⅛ ⌐ ╩ ↑⁸ ╩ ∫

≡™√⁹ 

Ƌ ◌ꜟ◦►ⱶ ─ ≢ 12 ⁹ 

Ƌ ◌ꜟ◦►ⱶ⁸◌ꜟ◦♩ꜞ○כꜟ 2ɛg/day⁸ ┘꜠

Ⱳ♅꜡◐◦fi≢ ╩ ↑╢⅜ │ ╠╣⌂⅛∫√⁹ ─

◌ꜟ◦►ⱶ ◌ꜟ◦►ⱶ≤◓ꜟ◖fi ⁸ ◌ꜟ

◦►ⱶ⁸◒◄fi ◌ꜟ◦►ⱶ ≢ ◌ꜟ◦►ⱶ ╩

⇔╟℮≤ ╖╢⅜ ≡ ⁹ 

Ƌ ◖כꜝ─ ⅜ ╩ꜝכ◖⁸╡⌂⌐⅛╠ ⌐╛╘

╢⁹∆╢≤ 2 ≢ ≤ ─◌ꜟ◦►ⱶ≤ꜞfi─▬○fi

⅜ ⌐ ⇔√⁹ 

Ƌ ꜞfi ╩ ─ꜝכ◖╗ ⌐╟∫≡⁸◌ꜟ◦►ⱶ

⅜ ⌐ ⇔√ ≤ ⅎ╠╣√⁹ 

Ƌ  

Ƌ  

Ƌ ◖כꜝ

⌐ ╕╣╢ꜞ

fi  

Ƌ  

Ƌ ◖כꜝ╩ 2L

╪≢┌ↄ  

Guarnotta 

V et al. 

2017 
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 ⌐╟╢ ┘ ─  

71.4.1  

 71.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU  PHOSPHORIC ACID 

ↄ┌ה  EU-OEL: 1mg/m3 (TWA) 2mg/m3 (STEL) 

NTP   

ↄ┌ה   

ACGIH  PHOSPHORIC ACID 

ↄ┌ה  TLV: 1mg/m3, as TWA 3mg/m3 (STEL) 

DFG  PHOSPHORIC ACID 

ↄ┌ה  

MAK: ( )  2mg/m3   

Ⱨכ◒┌ↄ כꜞ◗♥◌  I(2) 

ⱪכꜟ◓◒☻ꜞ─  C 

 

71.4.2  

 71.4-2 ⌐╟╢ꜞfi ─  

 

  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒꜞfi ₓ 

[7664-38-2] 
 1      90 
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 71.4-3 ╡╪ ─GHS GHS⸗♦ꜟ ┘EU─CLP  

 

GHS  CLP  

ₒ╡╪ ₓ 
ₒOrthophosphoric 

acidₓ 

1 

 

 4  

   

●☻  

   

∂╪⁸Ⱶ☻♩ 3 

2 /  1 1B 

3 ⌐ ∆╢ ⌂ /  1  

4 
 Ĭ  

 Ĭ  

5  Ĭ  

6 ⅜╪  Ĭ  

7  Ĭ  

8 ┌ↄ  1   

9 ┌ↄ  Ĭ  

10 
ⅎ╪  

 
Ĭ  

GHS H26  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/8/8 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  
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72. ╡╪ ☺ⱷ♅ꜟ ⱷ♅ꜟ◌ꜟⱣ⸗▬ꜟ ⱪ꜡Ɑfi ▬ꜟ ⸗ⱡ

◒꜡♩ⱱ☻  

 ─  

╡╪ ☺ⱷ♅ꜟ=(E)-1-(N-ⱷ♅ꜟ◌ꜟⱣ⸗▬ꜟ)-1-ⱪ꜡Ɑfi-2-▬ꜟ│⁸ ─ ─ ≢№╢⁹

╛ ⌐╟╡ ⇔⁸ ╛ꜞfi ⌂≥─ ≢ ─ⱨꜙכⱶ╩ ∂╢⁹ ⁸☻

ꜟכ♅ ┘ ╩ ∆╢434⁹ 

 

 72.1-1 ╡╪ ☺ⱷ♅ꜟ=(E)-1-(N-ⱷ♅ꜟ◌ꜟⱣ⸗▬ꜟ)-1-ⱪ꜡Ɑfi-2-▬ꜟ─ 434 

223.2 1.22g/cmį (20ϴ) 54-55ϴ 125ϴ (0.00007kPa) 

CAS No6923-22-4 1,000g/L ( ∆╢) (20ϴ) 

 

ה   

│⁸ ≤⇔≡ ↕╣≡™√⅜⁸2004⌐ ⇔√⁹⇔⅛⇔ ┘◌♫♄≢

⅜ ↕╣≡™╢↓≤⅛╠⁸ⱳ☺♥▫Ⱪꜞ☻♩ ⌐ ⇔⁸ ⅜

↕╣≡™╢⁹435,436⁹ ≢│⁸ ╩ ⇔⁸ │ ∆═⅝ ┘ ⁸

┘ ≢│ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜ ↑╠

╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡⁸ ─ 2

╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  72.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
434 ILO (2016) International Chemical Safety Card MONOCROTOPHOS 

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0181&p_version=2) 
435 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_6923-22-4.html) (201910 ) 
436 ⸗ⱡ◒꜡♩ⱱ☻│1980⌐ ⌐ ≠ↄ ⅜⌂↕╣2004⌐ ⇔√⅜⁸ ┘◌♫♄≢ ⅜

↕╣≡™╢↓≤⅛╠⁸ⱳ☺♥▫Ⱪꜞ☻♩ ⌐ ⇔⁸ ─ ⅜ ↕╣√⁹ http://www.tokyo-

eiken.go.jp/assets/issue/journal/2011/pdf/01-24.pdf(20201 ) 
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 72.3-1  

No ┘  ⌂  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  

┌ↄ ─

 

1 Ƌ ─  Ƌ 18  

Ƌ ≢⸗ⱡ◒꜡♩ⱱ☻╩ ≢ ⌐ ⇔┌ↄ

⁹┌ↄ ⁸ ↕╣ ╩ ↑√⁹ ⁸

⁸ ⅜ ╠╣⁸╕√ ≢│ꜝ ⅜№∫√⁹ 

Ƌ ⌐≡⁸▪♩꜡Ⱨfi ⁸ ⁸

╩ ™⁸6 ⌐◖ꜞfi◄☻♥ꜝכ♀ │ ╩

⇔√⁹ 

Ƌ 8 ≢ │ ≡ ≤⌂╡⁸9 ⌐ ⇔

√⁹ 

Ƌ  

Ƌ 30

┼ ↕╣╢

╕≢─  

Ƌ ⸗ⱡ◒꜡♩

ⱱ☻ 2mL 

Ƌ  

Ƌ ≢⸗ⱡ◒

꜡♩ⱱ☻╩ ≢

⇔≡┌ↄ  

Turkdogan 

KA et al. 

2017 

2 Ƌ ─  Ƌ 42  

Ƌ ≢ ⁹ ⁸ ⁸ ⌐ №╡⁹

⁸ ╩ ™⁸ⱪꜝꜞ♪◐◦ⱶ⁸▪♩꜡Ⱨfi

⁹ 

Ƌ 3 ⌐ ⁹⇔⅛⇔ ⁸ ─ ⅜ ╠╣

√⁹ ⁹ 

Ƌ 4 №╡⁹11 ⌐ ⌐ ⅜ ╠╣ ╘⁸

╩ ∆╢⁹12 ⌐ ⅜ ≤⌂╡⁸20

⌐│ ⌐ ⇔√⁹ 

Ƌ  

Ƌ  

Ƌ ⸗ⱡ◒꜡♩

ⱱ☻ 

Ƌ  

Ƌ ⸗ⱡ◒꜡♩ⱱ☻╩

⇔≡┌ↄ  

Wananukul 

W et al. 2005 
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 ⌐╟╢ ┘ ─  

72.4.1  

 72.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  MONOCROTOPHOS 

ↄ┌ה  TLV: 0.05mg/m3, as TWA ()  A4(⌐⅔↑╢ ⅜╪ ⅜

≢⅝≡™⌂™ )  BEI ( ┌ↄ ) №╡ 

DFG   

ↄ┌ה   

 

72.4.2  

 72.4-2 ⌐╟╢╡╪ ☺ⱷ♅ꜟ=(E)-1-(N-ⱷ♅ꜟ◌ꜟⱣ⸗▬ꜟ)-1-ⱪ꜡Ɑfi-2-▬ꜟ

─ 437 

 

  

                                                        
437 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ╡╪ ☺ⱷ♅ꜟ=(E)-1-

(N-ⱷ♅ꜟ◌ꜟⱣ⸗▬ꜟ)-1-

ⱪ꜡Ɑfi-2-▬ꜟₓ 

[6923-22-4] 
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 72.4-3 ╡╪ ☺ⱷ♅ꜟ=(E)-1-(N-ⱷ♅ꜟ◌ꜟⱣ⸗▬ꜟ)-1-ⱪ꜡Ɑfi-2-▬ꜟ─GHS GHS

⸗♦ꜟ ┘EU─CLP 438 

 

GHS  CLP  

ₒ╡╪ ☺ⱷ♅ꜟ= E -1-ⱷ♅ꜟ
-2- N-ⱷ♅ꜟ◌ꜟⱣ⸗▬ꜟ

ⱦ♬ꜟₓ 

ₒMonocrotophosₓ 

1 

 

 2 2 * 

 2 3 * 

●☻  

2 *  Ĭ 

∂╪⁸Ⱶ☻♩ 1 

2 /    

3 ⌐ ∆╢ ⌂ /    

4  Ĭ  

   

5  2 2 

6 ⅜╪    

7    

8 ┌ↄ  1   

9 ┌ↄ  1   

10 ⅎ╪
 

Ĭ  

GHS H18  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

                                                        
438 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 
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73. ╡╪ ☺ⱷ♅ꜟ ⱷ♩◐◦◌ꜟⱲ♬ꜟ ⱪ꜡Ɑfi ▬ꜟ ⱷⱦfiⱱ☻  

 ─  

╡╪ ☺ⱷ♅ꜟ=1-ⱷ♩◐◦◌ꜟⱲ♬ꜟ-1-ⱪ꜡Ɑfi-2-▬ꜟ│⁸ ─ ≢№╢⁹ ∆╢≤

⇔⁸ꜞfi ┘ꜞfi ╩ ╗ ≢ ─ⱨꜙכⱶ╩ ∂╢⁹ ≤ ⇔ↄ ⇔⁸ 

╛ ─ ╩ ∂╢⁹ ⁸☻♥fi꜠☻ ⁸ ⁸№╢ ─ⱪꜝ☻♅♇◒⁸◗ⱶ ┘ ╩

∆╢439⁹ 

 73.1-1 ╡╪ ☺ⱷ♅ꜟ=1-ⱷ♩◐◦◌ꜟⱲ♬ꜟ-1-ⱪ꜡Ɑfi-2-▬ꜟ─ 439 

224.2 1.25 6.9ϴ (trans)⁸21ϴ (cis) 300ϴ≢ ∆╢ 

CAS No7786-34-7 ∆╢ 

 

ה   

│⁸ ≤⇔≡ ↕╣╢⅜440⁸ ⌐⅔™≡│ ≤⇔≡ ↕╣≡™⌂™
441⁹WHO─ꜞ☻◒ 1986442≢│⁸ ꜞfi ⌐┌ↄ ↕╣╢ ⅜№╢ ≤⇔≡⁸

─ ╛ ⌐ ╦╢ ╩ →≡™╢⁹ │⁸ ≢│⁸ ╩ ⇔⁸

│ ∆═⅝ ┘ ≤ ╘╠╣≡™╢⁹╕√⁸ ⌐⅔↑╢ꜞ☻◒▪☿☻ⱷfi♩⅜

↑╠╣≡™╢⁹ 

 

  

1996 ╩ ⌐ ╩ ∫√ ⁸ ⌐ ∆╢ ≤⇔≡⁸ ─

2 ╩ꜞ☻♩▪♇ⱪ⇔√⁹↓╣╠─ ꜠ⱦꜙכ◘ⱴꜞכ│  73.3-1⌐ ∆≤⅔╡≢№╢⁹ 

                                                        
439 ILO (2008) International Chemical Safety Card MEVINPHOS (ISOMER MIXTURE)  

(https://www.ilo.org/dyn/icsc/showcard.display?p_lang=ja&p_card_id=0924&p_version=2) 
440 NITE ◦☻♥ⱶ 

(https://www.nite.go.jp/chem/chrip/chrip_search/dt/html/GI_10_001/GI_10_001_7786-34-7.html) (201910 ) 
ה 441 ה  ⌐≈™≡(https://www.mhlw.go.jp/file/06-

Seisakujouhou-11130500-Shokuhinanzenbu/0000094278.pdf) 
442 IPCS (1986) ENVIRONMENTAL HEALTH CRITERIA 63 ORGANOPHOSPHORUS INSECTICIDES: A GENERAL 

INTRODUCTION (http://www.inchem.org/documents/ehc/ehc/ehc63.htm#SubSectionNumber:3.4.2) 
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 73.3-1  

No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

1 ◖ⱱכ♩

 

Ƌ ≤ ꜞfi≤

─ ╩ ═╢√╘

⌐⁸ⱨꜝfi☻─

PHYTONER ⌐ ∆

╢ 614 54.8

⁸ 79.2% ─

╩ ⌐⁸1950-2003

⌐⅔↑╢ ꜞfi 34

┼─ ┌ↄ ╩

⇔⁸2001 ⱬכ☻ꜝ

▬fi ┘ 2003 ⌐

5 ─ ♥☻♩╩

∫√⁹ 

Ƌ ⌐│⁸ ⁸

⁸ ꜠ⱬꜟ⌐≈™

≡ ⇔√ ꜡☺

☻♥▫♇◒ ╩

™√⁹ 

Ƌ 614 ⁸171 27.9% │ ┌ↄ

⅜ ↄ⌂⅛∫√⁹ ╡ 443 │ ⌂ↄ≤

╙ 1≈─ ꜞfi⌐┌ↄ ⅜№∫√

ה ה 336 ⁸ ה

414 ⁹ 

Ƌ ♥☻♩─ │⁸MMSE

⁸BVRT ⱬfi♩fi

⁸TMT-A Trail Making 

Test ⁸WPAT wechsler paired-associates 

test ⁸Stroop Test ⱪכꜟ♩☻ ≢

№∫√⁹ 

Ƌ ⱷⱦfiⱱ☻╩ ╗ 11 ─ ꜞfi┼─┌

ↄ │⁸ ♥☻♩─Ɽⱨ◊כⱴfi☻

┌ↄ ╩ reference≤⇔√ ⁸┌

ↄ ─Ɽⱨ◊כⱴfi☻⅜ ↄ⌂╢⅛⁸

○♇☼ ╩ ≤ ⌂ ⅜№∫√

ⱷⱦfiⱱ☻⌐≈™≡│⁸MMSE 

(OR2.43 (95%CI:1.32-4.49))⁸BVRT 

(OR9.20 (95%CI:2.75-30.72))⁸TMT-A 

(OR3.10 (95%CI:1.23-7.83))⁸WPAT 

(OR2.32 (95%CI:1.20-4.50))⁸Stroop Test 

(OR2.26 (95%CI:1.26-4.05))⁹ 

Ƌ ╕√ ┌ↄ ⅜ 50 mg ∆╢↓≤⌐

╟∫≡⁸BVRT ┘ TMT-A─ ♥☻

♩Ɽⱨ◊כⱴfi☻⅜ ⌐ ∆╢↓≤

⅜ 11 ─ ꜞfi⌐≈™≡ ╠

╣⁸BVRT≤ TMT-A≢ ⌐ ╠╣

√⁹╕√↓╣╠─ OR│ⱷⱦfiⱱ☻⅜

⅛∫√(BVRT:OR3.26 (95% CI:1.54- 

6.88)⁸TMT-A:OR3.03 (95% CI:1.39- 

6.62))⁹ 

Ƌ  

Ƌ 

31.3±10.9  

Ƌ ⱷⱦfiⱱ

☻ 

Ƌ 100mg/L 

Ƌ Ⱳꜟ♪כ ⱨꜝfi☻ ─Ⱪ

♪► ⁹ │⁸

⁸ ⁸ ⁸ ≢

─ ה ⌐ ⇔

√⁹ⱨꜝfi☻⌐│⁸1950

─ ⌐ ⇔

≡⁸ ⁸

%─ ⅜ ⇔√

⅛ ⁸ /

⁸ ─ כ♦⌂

♃ PESTIMAT)⅜№╢

ⱷⱦfiⱱ☻⌐ ⇔≡│⁸

1.0⁸

2 / ⁸

0.50kg/ha ⁹╕√┌ↄ ꜠

ⱬꜟ╩ⱨ▫כꜟ♪ ⇔√

PESTEXPO ⌐╟╢

≤⁸1 √╡─

┌ↄ │⁸

13.62 mg ⁸

0.98mL ⁸

0.37mL ⁸ ≢─

ה 2.70mL ≢

№∫√⁹↓╣╠≤

─ ⅛╠ ┌ↄ

╩ ⇔√⁹ 

Blanc

-

Lapie

rre A 

et 

al.201

3 
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No   ─№╢  

┌ↄ  

 ┌ↄ  ה

┌ↄ  
ה  ┌ↄ ─  

2 

 

Ƌ ┌ↄ ≤ ─

╩ ═╢√╘⌐⁸

♃▬─Ⱨ♇◘♯꜡כ◒

⌐⅔™≡

866 57.68 ⁸

33.0 ⁸

1,021 57.64

⁸ 35.0 ╩

⌐⁸ ┼─┌ↄ

╩ ═√⁹ 

Ƌ ⌐│⁸ ⁸

⁸BMI⁸ ⁸

⁸ ─ ⁸

⌐≈™≡ ⇔√

꜡☺☻♥▫♇◒

╩ ™√⁹ 

Ƌ ⱷⱦfiⱱ☻┌ↄ ≤ ─ ⌐│

⌂ ⅜ ╠╣√(OR 2.22 (95% 

CI:1.17-4.19))⁹ 

Ƌ  

Ƌ 

⌐⅔↑

╢ ⱷ

ⱦfiⱱ☻⁸

╗ ─

│⁸1-5

11.6%⁸6-

10 18.9%⁸

11-20

22.9% ⁸

21-30

24.3% ⁸

30 ⅎ

22.4%  

Ƌ ⱷⱦfiⱱ

☻ 

Ƌ  

Ƌ ≢№╡⁸ ⌐

╟∫≡┌ↄ ⁹ 

Chud

chaw

al J et 

al. 

2018 
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 ⌐╟╢ ┘ ─  

73.4.1  

 73.4-1 ⌐╟╢ ↄ┌ה  

  

IARC   

ↄ┌ה   

EPA   

ↄ┌ה   

EU   

ↄ┌ה   

NTP   

ↄ┌ה   

ACGIH  MEVINPHOS (ISOMER MIXTURE) 

ↄ┌ה  TLV: 0.01mg/m3, as TWA ()  A4(⌐⅔↑╢ ⅜╪ ⅜

≢⅝≡™⌂™ ) BEI (┌ↄ ) №╡ 

DFG  MEVINPHOS (ISOMER MIXTURE) 

ↄ┌ה  MAK: 0.093mg/m3 0.01ppm Ⱨכ◒┌ↄ כꜞ◗♥◌ II(2) 

 (H) 

 

73.4.2  

 73.4-2 ⌐╟╢╡╪ ☺ⱷ♅ꜟ=1-ⱷ♩◐◦◌ꜟⱲ♬ꜟ-1-ⱪ꜡Ɑfi-2-▬ꜟ─
443 

 

  

                                                        
443 2019 ⅜ ↕╣≡™⌂™⁹  ─ 2019

https://www.sanei.or.jp/images/contents/309/kyoyou.pdf20201  

 

CAS No. 

  

 

⅜╪

 

 

  ppm mg/   

ₒ╡╪ ☺ⱷ♅ꜟ=1-

ⱷ♩◐◦◌ꜟⱲ♬ꜟ-1-

ⱪ꜡Ɑfi-2-▬ꜟₓ 

[7786-34-7] 
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 73.4-3 ╡╪ ☺ⱷ♅ꜟ=1-ⱷ♩◐◦◌ꜟⱲ♬ꜟ-1-ⱪ꜡Ɑfi-2-▬ꜟ─GHS GHS⸗♦ꜟ

┘EU─CLP 444 

 

GHS  CLP  

ₒ╡╪ ☺ⱷ♅ꜟ=1-ⱷ♩◐◦◌ꜟⱲ♬
ꜟ-1-ⱪ꜡Ɑfi-2-▬ꜟₒⱷⱦfiⱱ

☻ₓx  

Mevinphos 

1 

 

 1 2 * 

 1 1 

●☻  

  × 

∂╪⁸Ⱶ☻♩ 1 

2 /  ×  

3 ⌐ ∆╢ ⌂ /  ×  

4  ×  

 ×  

5  ×  

6 ⅜╪  2  

7  ×  

8 / ┌ↄ  ×  

9 / ┌ↄ  1   

10 ⅎ╪
 

×  

GHS H18  

GHS × ≢⅝⌂™⁸ │  

CLP Last updated 2019/7/3 

CLP ⅜♃כ♦│⌐ ⇔⌂♃כ♦│  

 

                                                        
444 CLP ─₈*₉│ ─ Minimum classification╩ ⇔⁸ ⌂ↄ≤╙ ⇔≡™╢ ─ ⅜№

╢↓≤╩ ⇔≡™╢⁹ 



 

402 

IV.  

 

к 1  

 ─  

ACGIH 

American conference of 

Governmental Industrial 

Hygienists 

 

─ ─ ─ ≢⁸ ┘ ─ ⌐≈™≡─

┘ ⌂ ╩ ∫≡™╢⁹ ⁸ ╛ ┘Ᵽ▬

○⸗♬♃ꜞfi◓⌐≈™≡ ─ ─ TLV╛ ─

⅜╪ ─ꜝfi◒╩ ⇔⁸ ⌐╙ ↕╣≡™╢ 445⁹ 

ATSDR 

Agency for Substances and 

Disease Registry 

ה  

⌐ ∆╢ ≢№╡⁸ ┼─┌ↄ ╛ ∆╢

╩ ←√╘⌐ ≢⅝╢ ╩ ∫≡™╢445⁹ 

CLP  

Regulation on Classification, 

Labelling and Packaging of 

substances and mixtures 

Ɫ◙כ♪◖Ⱶꜙ♬◔כ◦ꜛfi╩ ≤∆╢⁸GHS╩ⱬכ☻≤⇔√EU⌐⅔

↑╢ ─ ⁸ ⁸ ⌐ ∆╢ 446⁹ 

DFG 

Deutsche Forschungs 

gemeinschaft 

♪▬♠  

♪▬♠─ ─ ≢№╡⁸ ─ ╩ ≤⇔≡

™╢⁹ ה ─ ⌐⅔™≡ ╛ ─ ╩◘ⱳכ

♩⇔≡™╢⁹╕√⁸ ╩ ⌐ ⇔≡™╢╒⅛⁸

─ ╛ ─ ─ ⌐╙ ╩ ╣≡™╢⁹ 

EHC 

Environmental Health Criteria 

◒ꜝ▬♥ꜞ▪ 

WHO ◒ꜝ▬♥ꜞ▪ UNEP⁸ ILO

┘ WHO ⌐╟╡ ↕╣√

IPCS─ ≤⇔≡ ↕╣≡™╢⸗ⱡ◓ꜝⱨ≢⁸ⱥ♩─ ≤

⌐ ⇔≡ ⌂ ╩ ⅎ⌂™╟℮⌐⁸ ─ ╩ ⌐ ℮√

╘─ ─ ≤⌂╢ ╩ ↔≤⌐╕≤╘√ כꜞ◦─

☼⁹ ─ ⌐≈™≡⁸ ↄ─ ⅜№╢ ≢⁸WHO╩

≤∆╢IPCS│ ⅜ ↄ⁸╕√ ─№╢ ─ ≤⇔≡

╠╣≡™╢ 445⁹ 

EPA 

United States Environmental 

Protection Agency 

 

─ ≤ ─ ╩ ≤∆╢⁸▪ⱷꜞ◌

─ ≢№╢⁹ ⁸ ⁸ ⌂≥⅜ ─ ⌐ ╕╣╢
447⁹ 

EU ECHA 

The European Chemicals 

Agency 

 

EU ─ ─ ה ה ┘ ⌐ ∆╢

REACHRegistration, Evaluation, Authorisation and Restriction of 

Chemicals⌐ ≠⅝ ↕╣√ ─ ╛ ╩

ⱱכⱶⱭכ☺≢ ⇔≡™╢ 445⁹ 

GHS 

The Globally Harmonized 

System of Classification and 

Labelling of Chemicals 

─ ┘ ⌐

∆╢ ◦☻♥ⱶ 

2003⌐ ≤⇔≡ ↕╣√◦☻♥ⱶ≢⁸ ─ ╩

⌐ ↕╣√ ─ ⌐⇔√⅜∫≡ ⇔⁸ ╩ ™≡ ⅛

╡╛∆ↄ ⇔⁸∕─ ╩ꜝⱬꜟ╛SDSSafety Data Sheet♦כ♃

♩כ◦ ⌐ ↕∑⁸ ┘ⱥ♩─ ╛ ⌐ ≡╟℮≤∆╢

╙─≢№╢448⁹ 

IARC 

International Agency for 

Research on Cancer 

⅜╪  

WHO ⌐╟╡1965⌐ ↕╣√ ⌂ ⁹ⱥ♩─

⅜╪─ ⌐ ∆╢ ┘ ─ ┘⌐⅜╪╩ ⌐ ∆╢

√╘─ ╩ ∆╢↓≤╩ ≤⇔⁸ⱥ♩⌐ ∆╢ ⅜╪ ⌐≈™≡5

─ ╩ ∫≡™╢ 445⁹ 

                                                        
445  ─ ꜞ☻◒  16 20183  ꜞ☻◒ ה

https://www.env.go.jp/chemi/report/risk30-01/1-ref2.pdf 
446  ─ REACH/CLP⌐ ∆╢
(http://www.jemai.or.jp/chemicals/dd4ht30000000taz-att/REACH_and_CLP_kaisetsusyo_honyakuban.pdf) 
447 EPA( https://www.epa.gov/laws-regulations) 
448 ₈ ─№╪−╪◘▬♩₉ http://anzeninfo.mhlw.go.jp/user/anzen/kag/ankg_ghs.htm  
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 ─  

NCI 

National Cancer Institute 

⅜╪  

⌐ ∆╢ ≢⁸⅜╪─ ≤ ⁸ ה ┘⅜

╪ ─ꜞⱢⱦꜞ♥כ◦ꜛfi⌂≥╩ ⇔≡™╢ 445⁹ 

NIOSH 

National Institute for 

Occupational Safety and Health 

 

─ ╛ ╩ ←√╘⌐ ╛ ╩ ℮

☿fi♃כ⌐ ∆╢ ⁹ 15─ ─ ╩ ⇔√

RTECS♦כ♃ⱬכ☻ Registry of Toxic Effects of Chemical Substances╩

⇔≡™√ 445⁹ 

NITE-CHRIP 

National Institute of 

Technology and Evaluation 

Chemical Risk Information 

Platform 

 

◦☻♥ⱶ 

─ ⌐ ⌂ ╛ ⌐ ∆╢ ⌐≈™≡⁸NITE⅜

⌐ ⇔ ⇔≡™╢ ╩⁹22╢№≢☻כⱬ♃כ♦─ ⅎ

╢ ⌐≈™≡⁸CAS ╛ ⁸ ─ꜞ☻♩⌂≥⅛

╠⁸ ╛ ⌐⅔↑╢ ─ ╛ ⌂≥╩

∆╢↓≤⅜≢⅝╢449⁹ 

NTP 

National Toxicology Program 

ⱪ꜡◓ꜝⱶ 

⌐╟╡1978⌐ ↕╣√ ⁹ ─ ⅜ ⇔≡

™╢ ─ ╩╕≤╘⁸ ⅜╪ ─ ⁸ ╩ ∫≡™

╢⁹NTP⅜ ⇔≡™╢ ⅜╪ ⁸│♃כ♦─ ─╖╩ ≤

⇔√╙─≢№╢ 445⁹ 

OSHA 

Occupational Safety and Health 

Administration 

 

1970─ ⌐╟╡⁸NIOSH≤OSHA⅜ ↕╣√⁹ 

OSHA│ ⅜ ∆╢ ≢⁸ ─ ⌐ ∆╢ ╩

⁸ ∆╢ ╩ ℮⁹NIOSH│OSHA─ ⌂Ɽ450⁹╢№≢כ♫♩כ 

 ⌐ ∆╢ ─ ≤⁸ ─ ─ ┘

╩ ╡⁸ ≤ ─ ⌐ ∆╢↓≤╩ ≤∆╢ ≢№

╢⁹ │⁸ ⌐⅔↑╢ ⌐╟╢ ─ ╩

∆╢√╘─ ⅝⌐ ™╠╣╢↓≤╩ ≤⇔≡⁸ ↕╣╢451⁹ 

 

IPCSInternational 

Programme on Chemical 

Safety 

WHO⁸ILO⁸UNEP─ ≢⁸ ⌐╟╢ ╩ ⌐ ←

√╘⌐ ─ ⌐ ∆╢ ⌂ ╩ ╡╕≤╘⁸ ◒ꜝ

▬♥ꜞ▪ EHC⁸ ♪כ◌ ICSC╩ ⇔≡™

╢⁹╕√⁸▪☺▼fi♄21─ ⌐ ≠⅝⁸ ─ ─

⌐≈™≡ ╩ ∫≡™╢ 445⁹ 

 

CICADConcise 

International Chemical 

Assessment Document 

IPCS─ ─℮∟⁸ ╙ ≢☼כꜞ◦™⇔

№╢⁹ ─ ─ ≤ ┼─ ⌐≈™≡ ⌐⅔↑╢

≤─ ╩ ⅝≈≈⁸↓╣╠╩ ⌐⇔≡ ⌐ ⌂

≢ √⌂ ╩ ∆╢╙─≢⁸ ⌂ │ ─┌ↄ

⌐╟╢ ─ ≤ ─ ⌂ ⌐№╢ 445⁹ 

  

                                                        
449 NITE-CHRIPכ♦ה♃─ https://www.nite.go.jp/chem/chrip/chrip_search/html/hazardHelp.html  
450 ☿fi♃כHPhttps://www.jniosh.johas.go.jp/icpro/jicosh-

old/japanese/country/usa/ministry/niosh/about.html 
451 HPhttps://www.sanei.or.jp/ 
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к 2 ─ ⅜╪ 449 

  

GHS 

1A ⱥ♩⌐ ⇔≡ ⅜╪ ⅜№╢↓≤⅜ ╠╣≡™╢ 

1B ⱥ♩⌐ ⇔≡⅔∕╠ↄ ⅜╪ ⅜№╢ 

2 ⱥ♩⌐ ∆╢ ⅜╪ ─ ™⅜№╢  

IARC452 

1 ⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆ 

2A ⱥ♩⌐ ⇔≡⅔∕╠ↄ ⅜╪ ╩ ∆ 

2B ⱥ♩⌐ ⇔≡ ⅜╪ ╩ ∆ ⅜№╢ 

3 ⱥ♩⌐ ∆╢ ⅜╪ ⌐≈™≡ ≢⅝⌂™ 

4 ⱥ♩⌐ ⇔≡⅔∕╠ↄ ⅜╪ ╩ ↕⌂™ 

EPA 1986 

A ⱥ♩ ⅜╪  

B1 ↕╣√ ⅜╪ ╩ ∆ ┘ ≢─ ⌂ ⌐ ≠⅝⁸⅔∕╠ↄⱥ♩

⅜╪  

B2 ≢─ ⌂ ⌐ ≠™≡⁸⅔∕╠ↄⱥ♩ ⅜╪  

C ⱥ♩ ⅜╪ ⅜№╢ ⅜№╢  

D ⱥ♩ ⅜╪ ⅜ ≢⅝⌂™  

EPA 1996 

K/L ⱥ♩ ⅜╪ ⅜ ╠╣≡™╢ ⅜ ™  

CBD ⱥ♩ ⅜╪ ╩ ≢⅝⌂™  

NL ⱥ♩ ⅜╪ ─ ⅜ ™  

EPA 2005 

CaH ⱥ♩ ⅜╪  

L ⱥ♩ ⅜╪ ─ ⅜ ™  

S ⱥ♩ ⅜╪ ╩ ∆╢  

I ⱥ♩ ⅜╪ ⌐│ ⅜ ⌂  

NL ⱥ♩ ⅜╪ ─ ⅜ ™  

EU 

1A ⱥ♩⌐ ∆╢ ⅜╪ ⅜ ╠╣≡™╢  

1B ⱥ♩⌐ ⇔≡⅔∕╠ↄ ⅜╪ ⅜№╢  

2 ⱥ♩⌐ ∆╢ ⅜╪ ⅜ ╦╣╢  

NTP 

K ⱥ♩ ⅜╪ ⅜№╢↓≤⅜ ╠╣≡™╢  

R ⱥ♩ ⅜╪ ⅜№╢≤ ⌐ ↕╣╢  

ACGIH 

A1 ⱥ♩⌐ ∆╢ ⅜╪ ⅜ ↕╣√  

A2 ⱥ♩⌐ ∆╢ ⅜╪ ⅜ ╦⇔™  

A3 ≢│ ⅜╪ ⅜ ↕╣√⅜⁸ⱥ♩─ ⅜╪ ≤─ ⅜ ─  

A4 ⱥ♩⌐ ∆╢ ⅜╪ ≤ ⇔⅛⌡╢  

A5 ⱥ♩⌐ ∆╢ ⅜╪ ─ ™─⌂™  

DFG 

1 ⱥ♩ ⅜╪  

2 ⱥ♩ ⅜╪ ─ ⅜ ™  

3 ⱥ♩ ⅜╪ ─ ⅜♃כ♦⁸⅜╢№⅜ ⌂  

3A ⱥ♩ │ ⌐ ∆╢ ⅜╪⅜ ⅎ╠ⅎ╢ 4כꜞ◗♥◌⁸√╕⁹ ┘5╩ √

∆ⱥ♩⌐ ⇔≡ ⅜╪ ⅜№╢≤ ⅎ╠╣╢ ⁹ 

3B In vitro│ ≢ ⅜╪ ⅜ ↕╣√ ≢№╡⁸ ⌐כꜞ◗♥◌─

∆╢─⌐ ⅜ ≢│⌂™ ⁹ 

                                                        
452 NITE-CHRIPכ♦ה♃─ https://www.nite.go.jp/chem/chrip/chrip_search/html/hazardHelp.html 
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4 ⱥ♩ │ ⌐ ⇔≡ ⅜╪ ─ ⁸ │ⱥ♩⌐ ⇔≡ ⅜╪ ⅜№╢≤ ⅎ

╠╣⁸MAK ╩ ⅝ ∆↓≤⅜≢⅝╢ ⁹ ⱷ◌♬☼ⱶ⌐╟∫≡

∆╢↓≤⅜ ╠╣≡™╢⁹ 

5 ⱥ♩ │ ⌐ ⇔≡ ⅜╪ ─ ⁸ │ⱥ♩⌐ ⇔≡ ⅜╪ ⅜№╢≤ ⅎ

╠╣⁸MAK ╩ ⅝ ∆↓≤⅜≢⅝╢ ⁹ ─ ™ ⅜╪ ⅜

╕╣╢⁹ 

 

к 3 ─  

ה  ─  

ACGIH445 

TLV 

Threshold Limited 

Value 

╒≤╪≥ ≡─ ⅜ ╡ ⇔┌ↄ ⇔≡╙⁸ ⌂

⅜ ╣⌂™≤ ⅎ╠╣╢ ─ ⁹TLV-TWA

─╒⅛⁸TLV-STEL⁸TLV-C⅜№╢⁹ 

TWA 

Time-Weighted 

Average 

1 8 ⁸ 40 ─ ╡ ⇔ ⌐⅔™≡ ⌐ ⇔

⌂ ╩ ╓↕⌂™  

DFG 

MAK 

maximale Arbeitsplatz΅

Konzentration 

1 8 ⁸ 40 ─ ╡ ⇔ ⌐⅔™≡ ⌐ ⇔≡

⌂ ╩ ╓↕⌂™ ●☻⁸ ⁸ ⌂

≥ ─  

NIOSH 

REL 

Recommended Exposure 

Limits 

1 10 ⁸ 40 ─ ╡ ⇔ ⌐⅔™≡ ⌐ ∆╢

┌ↄ  

OSHA 

PEL 

Permissible Exposure 

Limits 

1 8 ⁸ 40 ─ ╡ ⇔ ⌐⅔™≡ ⌐ ⇔

⌂ ╩ ╓↕⌂™ ┌ↄ  

 

OEL 

Occupational Exposure 

Limits 

⅜1 8 ⁸ 40 ⁸ ⌐ ⇔ↄ⌂™

≢ ⌐┌ↄ ↕╣╢ ⌐⁸ ─

┌ↄ ⅜↓─ ≢№╣┌⁸╒≤╪≥ ≡─ ⌐

─ ™ ⅜ ╠╣⌂™≤ ↕╣╢  
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к 4 DFG─Ⱨכ◒┌ↄ  

◦כ◌☻◒◄  

ꜛfi  

 ◦ⱨ♩   

з ─ ⅜MAK ╩

∆╢ ⁸ ▪꜠ꜟ◕fi 

1 * 15 ** 4 1  

и ⅜№╢  2 * 15  4 1  

* ♦ⱨ◊ꜟ♩ ⁸ │ ─ 8  

** ⌐╟∫≡│⁸ ⌂ ⌐ ⅎ≡│⌂╠⌂™  

 

 

к 5 DFG─  ⱪכꜟ◓◒☻ꜞ

  

A ⱥ♩─ │ ┼─ ⅜ ⌐ ↕╣≡™╢⁹╕√⁸MAK ┘BAT ⅜ ↕╣╢

╙ ↕╣╢⁹ 

B ⌂ ⌐╟╡⁸MAK ┘BAT ─ ┼┌ↄ ⌐ │ ⅜ ∆╢↓

≤╩ ≢⅝⌂™⁹ 

C MAK │ BAT ┼─┌ↄ ⌐╟╢ │ ─ │╒≤╪≥⌂™⁹ 

D │ ─ ─ ⌐ ⁸⅛™⌂⅜♃כ♦╢∆ ⱪכꜟ◓⁸│♃כ♦⌂ A

₩C─™∏╣⅛⌐ ∆╢⌐│ ≢№╢⁹ 

 

 

к 6 ה 451 

  

 

 ≤ ∆╢↓≤⌐╟╡⁸ ⌐ ↕╣╢ ⅜ ┼─ │

⅛╠ ≡ ≢⅝⌂™ ⌐ ∆╢↓≤⅜№╢≤ ⅎ╠╣╢ ≢№╢⁹ 

│⁸ ⅜⌂™↓≤╩ ≤⇔≡ ↕╣≡™╢ ≢№╢↓≤⌐

∆╢⁹ 

⅜╪  

1  ⱥ♩⌐ ⇔≡ ⅜╪ ⅜№╢  

2 A ⱥ♩⌐ ⇔≡⅔∕╠ↄ ⅜╪ ⅜№╢ ⁸ ⅜╟╡ ⌂  

2 B ⱥ♩⌐ ⇔≡⅔∕╠ↄ ⅜╪ ⅜№╢ ⁸ ⅜ ≢⌂™  

ה  

1  ⌐ ⇔≡ ╠⅛⌐ ⅜№╢  

2  ⌐ ⇔≡⅔∕╠ↄ ⅜№╢≤ ⅎ╠╣╢  

3  ⌂≥⌐╟╡ ⌐ ⇔≡ ⅜ ↕╣╢  

 

1  ⱥ♩⌐ ⇔≡ ╩ ∆↓≤⅜ ╠╣≡™╢  

2  ⱥ♩⌐ ⇔≡⅔∕╠ↄ ╩ ∆≤ ↕╣╢  

3  ⱥ♩⌐ ∆╢ ─ ™⅜№╢  
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GHS ⌐⅔↑╢ ≤∕─ │ ─≤⅔╡≢№╢⁹ ≤⌂∫√₈

⌐ ∆╢ ₉─ ╩ ⇔√⁹  

  

к 7 ⁸ ⁸◦fiⱲꜟ⁸ ⁸ 448 

  
 

◦fiⱲꜟ 
 

 

51   1 ≥ↄ╤  ╖ ╗≤ ⌐   

52   2 ≥ↄ╤  ╖ ╗≤ ⌐   

53   3 ≥ↄ╤  ╖ ╗≤   

54   4   ╖ ╗≤   

55   5   ╖ ╗≤ ─⅔∕╣   

56   1 ≥ↄ╤  
⌐ ∆╢≤ ⌐

  

57   2 ≥ↄ╤  
⌐ ∆╢≤ ⌐

  

58   3 ≥ↄ╤  ⌐ ∆╢≤   

59   4   ⌐ ∆╢≤   

60   5   
⌐ ∆╢≤ ─⅔∕╣

  

61   1 ≥ↄ╤  ∆╢≤ ⌐   

62   2 ≥ↄ╤  ∆╢≤ ⌐   

63   3 ≥ↄ╤  ∆╢≤   

64   4   ∆╢≤   

65   5   ∆╢≤ ─⅔∕╣   

66   1 ≥ↄ╤  ∆╢≤ ⌐   

67   2 ≥ↄ╤  ∆╢≤ ⌐   

68   3 ≥ↄ╤  ∆╢≤   

69   4   ∆╢≤   

70   5   ∆╢≤ ─⅔∕╣   

71 ∂╪   1 ≥ↄ╤  ∆╢≤ ⌐ ∂╪   

72 ∂╪   2 ≥ↄ╤  ∆╢≤ ⌐ ∂╪   

73 ∂╪   3 ≥ↄ╤  ∆╢≤ ∂╪   

74 ∂╪   4   ∆╢≤ ∂╪   

75 ∂╪   5   ∆╢≤ ─⅔∕╣ ∂╪   

76 Ⱶ☻♩   1 ≥ↄ╤  ∆╢≤ ⌐ Ⱶ☻♩   

77 Ⱶ☻♩   2 ≥ↄ╤  ∆╢≤ ⌐ Ⱶ☻♩   

78 Ⱶ☻♩   3 ≥ↄ╤  ∆╢≤ Ⱶ☻♩   

79 Ⱶ☻♩   4   ∆╢≤ Ⱶ☻♩   

80 Ⱶ☻♩   5   ∆╢≤ ─⅔∕╣ Ⱶ☻♩   

ה 81   1A   ⌂ ─ ה ─   

ה 82   1B   ⌂ ─ ה ─   

ה 83   1C   ⌂ ─ ה ─   

ה 84   2     

ה 85   3   ─   

86 
⌐ ∆╢ ⌂ ה

  
1   ⌂ ─   

87 
⌐ ∆╢ ⌂ ה

  
2A   ™   



 

408 

  
 

◦fiⱲꜟ 
 

 

88 
⌐ ∆╢ ⌂ ה

  
2B     

89   1   
⁸כ◑ꜟ꜠▪≥╢∆ │

╩ ↓∆⅔∕╣  

90   1   
כ◑ꜟ꜠▪ ╩ ↓∆⅔∕

╣  

91   1A   ─⅔∕╣  

92   1B   ─⅔∕╣  

93   2   ─⅔∕╣─ ™  

94 ⅜╪   1A   ⅜╪─⅔∕╣  

95 ⅜╪   1B   ⅜╪─⅔∕╣  
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