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Table 1. Amount of dye production, import, export, consumption in 1998 and
1999 (unit : ton)

1999 1998
product. import export consumption product. import export consumption
Direct 2032 974 1,256 1,750 2,032 759 1,351 1,440
Acid 4475 6,283 2,899 7,859 4474 3987 2,272 6,189
Basic 1,624 1455 918 2,161 1,414 96 1,227 1,183
Mordant 81 749 27 803 94 502 46 550
Solvent 358 555 387 526 356 411 152 615
Sulphur 1,113 4 1,109 1 930 38 893

Fluorescent 8374 830 2,288 6,916 6,926 992 1,156 6,362
Reactive 21,857 3,625 10,722 14,760 21,472 2,980 10,348 14,104
Disperse 29921 25278 9,194 46,005 25,771 17605 6,493 36,383
Etc 76 594 3 667 210 462 3 669

Sum 68,836 41,456 27,698 82,956 62,793 29,224 23,087 68,888
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A
o 2} Eco-Tex Standard 100 7} A F3]AF= 1,800 o] 7Holw =1
ol = 7278 QA7 Frrsta 9la, A Eco-Tex Standard 100 & HE4A
=9 FAlEd RIS Hrbste] daeds AFsta JdAR FHtd =

Aarag ol ik A A 2
Sh @ aell ek EA7HA 2ol Waom st Qo ol aebdo) M =
Ao %9 2+ Formaldehyde, Pentachlorophenol, Polychlorinated
Bipenyl, Cr, Cu, Co, Ni , 4-Aminodiphenyl, Benzidine, 4-Chloro-o-toluidine,
2-Naphthylamine & Fafi=2de] g AlFa&53 358 s 2488t
2o Eco-Tex Standard 100914 FA|st= A5z QlZbo] wekAdo] <y
A MAK TII Al 45, s=ddd 2] <ozl MAK 1T A2 105, =t
A dAEAR ¢zl MAK III B 7% 5 21708 3 obvl (arylamine)
CL Acid Red 26 5 5 79 WA H=E (carcinogenic dyes) 18]l ClL
Disperse Yellow 1 5 20 €9 g#d=27] ¥ 9% (allergenic dyes) 5%
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Table 2. Inhibition dyes of

Eko-tax Standard 100

Carcinogens
Cleavable Arylamine 21 < Allergens 20<%
31
<
MAKIII Al: 4= 4,4'—Thiodiani|ine
4-Aminodipheny o-anisidine C.I. Disperse Blue
Benzidine MAKIII B: 75 C.I Basic
4-Chloro—o—-toluidine Red 9 1,3,7,26,35,102,106,124

2—-Naphthylamine

MAKIII A2: 108
O-Aminoazotoluene
2-Amino—4-nitrotoluene
p—Chloroaniline
o-Toluidine
2,4-Toluylenediamine
3,3'-Dichlorobenzidine
3,3'-Dimethoxybenzidine
3,3'-Dimethylbenzidine

3,3'-Dimethyl-4,4'-

diaminodiphenylmethane

p—Cresidine
4,4'-Methylene—bis—
(2-chloroniline)
4,4'-Oxidianiline
2,4,5-Trimethylaniline
2,4-Diaminoanisole
4,4'-Diaminodiphenyl
methane

C.I. Disperse
Blue 1

C.I Acid
Red 26

C.I. Disperse
Orange 1,3,37,76

C.I. Disperse
Red 1,11,17

C.I. Disperse
Yellow 1,3,9,39,49

MAK III Al : 17t whekAlo] dexl &e&2
MAK III A2 : TEAFA% #ddo] ¢4zl ste&Ed

MAK III B : 24 o4 &4
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2 A HAH2 daAzdAd FAetE 2R 2 dRFHT @79 &
229 AARZE 95t dA e dsAZFAANA AAEHIL oy =
A7 A3 Reactive red 195 ofx2dm ER st =48 H71slo]

MSDS =74 72455 Aikst=d L H2 o] Qdth

Table 3. Analysis of dye toxicity information on 92 MSDS of 7 companies.

MSDS  Rat oral LD50 TARC Inhalation Toxicity

Reactive 45 22 0 0
Disperse 36 25 0 0
Acid 9 1 1 0
Fluorescent 2 2 0 0
Sum 92 50 1 0
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EAdEE 2 AdeE A

Ao AHEHE A=A B dE3AE FE 7Y% CL No. Reactive
Red 195°]t}. €413 Reactive Red 1955 A3z A& FolA dz9 Haks =t
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Table 4. Experimental design on the study of nose only inhalation toxicity of

Reactive Red 195

Dose(mg/m3) Sex No.  No. of animal
Male 5  C1001-C1005
0
PTI Female 5  (C2001-C2005
195 Male 5  RI1001-R1005
322
Female 5  R2001-R2005
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Table 5. Experimental design on the study of 4 Weeks inhalation toxicity of
Reactive Red 195

_ Dose .
Chemical Group , ex N Animal No.
(mg/m’)
Group 0 M 5 C1001-C1005
0
(Control) F 5 C2001-C2005
10
(Low) F 5 R2101-R2105
Red 195
(Medium) F 5 R2201-R2205
Group 3 160 M 5 R1301-R1305
(High) F 5 R2301-R2305

M, Male, F; Female, N; Number
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Table 604 H3i= H}e} Zro] Anderson samplerE AFg&3Fo] 33 283
L/min® 2057t Nose only exposure chambert] Reactive Red 1955 3 3}

o sized TXF XAEE A3 121.03 mg F 119.85 mg (99%)°] 3.3um ©]¢<

[BRSaA=3
NEEAY EA% % personal air samplerE AR&3to] nf Al 7kwpc}t Z 2

2 L/min® 15%3F =43 A3} Nose only exposure chambert] Reactive Red
1959] A7 FEwW 3l figure 59F #Zo] e o™, TWA (Time weighted

average): 322 + mg/m 91t}
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Table 6. Particle size Distribution Analysis of Reactive Red 195

Stage No. (gm)  Particle Mean (mg) Ratio (%) Cumulative (%)

0[11.0- ] 93.85 7754 100.00
1 [7.00-11.0] 1931 1595 22.46
2 [4.70-7.00] 6.69 553 651
3 [3.30-4.70] 093 0.77 098
4 [2.10-3.30] 0.8 007 021
5 [1.10-2.10] 0.00 0.00 0.14
6 [0.65-1.10] 0.12 0.10 0.14
7 [0.43-0.65] 005 004 004
BUF [ -043] 0.00 0.00 0.00
8D
Ioy
“E3D | ./'/.\l
Sap
o[
0
1 2 3 4
har

Figure 3. Reactive Red 195 concentration in nose only inhalation
chamber for 4 hours
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Table 8. Changes of body weight of SD rats inhaled Reactive Red 195 for
4 hours (unit : g)

Control Control
Male Female
male female

exposure day 270.9£8.9 263.1+5.8 192.3+11.0 184.7+6.1
after 7 days 300.2+14.2 302.3+10.9 193.2+¢11.1 190.0£6.1
after 14 days  334.3+14.0 346.6£17.0 202.1+11.0 200.5£8.9

All value are expressed as mean S.D.

Significant difference as compared with control : * p < 0.05, *x p < 0.0
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BE WEZ+I Reactive Red 195 322mg/m' =2 Alg 9] FA Wi
AN, S A1E dAS AT AE SH
© HRe} o] ok W3k gl

Table 10914 Hi= wle} o] BE thZ7+7 Reactive Red 195 322mg/m'

2 AdT AL, da, A, i 5o AdFAVIFAE ATl dd FEFA

=

I,
&t o} table 994 H

’

0

of Hle= AR ZA7IFACdAE Fod HsrE T

_22_



Table 9. Absolute organ weight of SD rats inhaled Reactive Red 195
for 4 hours (unit : mg)

Control Control

male Male temale Female
Testis(R) 16824236 1665+85
Testis(L) 1664+202 1649+65
Ovary(R) 67.4+4.4 66.8+10.6
Ovary(L) 59.4£5.6 60.4£8.9
Lung(R) 87671 857+109 666176 639126
Lung(L) 456+23 450+29 365+49 345+10
Kidney(R) 1346+121 1278454 758181 685123
Kidney (L) 1360+105 1294+72 753+87 688+30
Liver 10922+937 11469+557 6245168 58524369
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Table 10. Relative organ weight of SD rats inhaled Reactive Red 195 for 4
hours (unit : %)

Control Control
male Male temale Female

Body Weight 334.3£14.0 346.6+17.0 202.1£11.0 200.5+8.9
Testis(R) 0.50+0.05 0.48+0.02

Testis(L) 0.50+0.04 0.48+0.01

Ovary(R) 0.03+0.002 0.03+0.006
Ovary(L) 0.03+0.003 0.03+0.005
Lung(R) 0.26+0.01 0.25+0.03 0.33+0.026 0.32+0.011
Lung(L) 0.14+0.01 0.13+0.01 0.18+0.020 0.17+0.007
Kidney(R) 0.40+0.03 0.37+0.02 0.38+0.028 0.34+0.012
Kidney(L) 0.41+0.03 0.37+0.02 0.37+0.031 0.34+0.008
Liver 3.27+0.18 3.31+0.09 3.09+0.178 2.92+0.210

Relative organ weight = (organ weight / body weight) x 100

All value are expressed as mean S.D.

Significant difference as compared with control : * p < 0.05, ** p < 0.0

_24_



EE dxzad Aldded g HEH(WBC), AERBCO), dE1=H
(HGB), H#4d-+84MCV), BaAdT+dMAFMCH), BH4d T a
T =(MCHC), €23 (PLT) &2 A A3t table 11914 H= npe} 2o
frolgh MistE HolA gkt

Table 12014 Hi= nvfe} o] AL A= AP EZ Reactive Red
1957} 322 mg/m' Z 2% 7 P o Aq= total protein¥} creatinine®] 2|3t

<7k B33, total cholesterol 93 #AAE BHIAH Adedo F=24

o

71 M=o A= AST(aspartate aminotransferase)’} 23t ZHAE H AT

2 Fopgsst ol At Folg wat gl

o
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Table 11. Hematological results of SD rats inhaled Reactive Red 195 for 4

hours
Control Control

male Male temale Female
WBC 8.1+2.1 7.8+1.4 6.2+1.2 49+0.8
RBC 7.5+0.2 7.5%0.5 7.7+0.6 7.6+0.2
HGB 14.5+0.5 14.5+0.8 15.0+0.7 14.6+0.4
HCT 42.3+2.0 42.4+2.3 42.4+2.3 41.5+1.0
MCV 56.5+1.4 96.9+2.8 90.3%+2.0 53.9+1.1
MCH 19.5+0.4 19.4£1.0 19.6+0.8 19.0+0.6
MCHC 34.4+0.7 34.2+0.8 35.4+0.3 35.2+0.7
PLT 1158.4+1189  1269.2+126.0 1281.0+£73.2 1316.4+56.0

All value are expressed as mean S.D.
Significant difference as compared with control : * p < 0.05, ** p < 0.01

WBC, white blood cell (10%/u0); RBC, red blood cell (10° /u0); HGB, hemoglobin (g/ul);
HCT, hematocrit (%); MCV, mean corpuscular volume (fl); MCH, mean -corpuscular
hemoglobin (pg); MCHC, mean corpuscular hemoglobin concentration (g/d¢); PLT, platelet
(10%/40)
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Table 12. Biochemical serum values of SD rats inhaled Reactive Red 195

for 4 hours
Control Control

male Male temale Female
TP 6.28+0.56 7.13+0.10% 7.51+0.48 7.44+0.42
BUN 17.46+2.38 19.5+2.20 19.54+3.03 20.34+2.58
CRTN 0.56+0.05 0.61+0.06= 0.64+0.05 0.66+0.03
ALT 40.8+7.89 41.2+5.07 31.0£5.10 31.249.04
AST 123.8+20.09 108.4+17.90 110.6£18.34 93.8+10.92%
ALP 389.2+43.02 376.6+30.71 206.8+42.08 196.0+39.19
GLU 113.8+23.29 114.8+24.76 92.4+12.90 98.0+17.59
TCHO 74.4+10.26 57.4+4.56% 86.6+13.09 84.8+23.41
ALB 3.44+0.09 3.48+0.08 3.68+0.28 3.72+0.22

All value are expressed as mean S.D.

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

TP, total ptotein (mg/dL); BUN, urea nitrogen in blood (mg/dL); CRTN, creatinine

(mg/dL); ALT, alanine aminotransferase (IU/L); AST, aspartate aminotransferase

(IU/L); ALP, alkaline phosphotase (IU/L);

cholesterol (mg/dL); ALB, Albumin (g/dL)
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Table 13. Localization of Reactive Red 195 particles in the respiratory tract
of rats inhaled Reactive Red 195 for 4 hours

Head airway

Tracheobronchial

Gas exchange

Day

Squa Tran Resp Olfa

Trac Bronchi Brochol AD AS Al

Squa, squamous epithelium;

epithelium; Olfa, olfactory epithelium;

alveolar sac; Al, alveolar

Trac,

N E4 Reactive Red 195 322mg/m' °ll

A, #ol A 8] clearances H7] ?lste] Ald=d F= F

vhg], 149l 5vlE]l & BHste] 357 o
71 A FEZ Reactive Red 195 ¢

13914 Hi npe} 7ol
particlee H.o|A] ¢kttt
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Table 14. Gross Findings of necropsy in male SD rats inhaled inhaled
Reactive Red 195 for 4 hours

Control Control
male Male female Female
No. of males 5 5 5 5
Thymus N N N N
Adrenal N N N N
Testis N N
Ovary N N
Heart N N N N
Lung N N N N
Kidney N N N N
Spleen N N N N
Liver N N N N
Brain N N N N

N : No gross findings
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Table 15. Histopathological findings in male SD rats inhaled Reactive
Red 195 for 4 hours

Control Control

male Male female Female
No. of males 5 5 5 5
Thymus N N N N
Adrenal N N N N
Testis N
Ovary N N
Heart N N N N
Lung N N N N
Kidney N N N N
Spleen N N N N
Liver N N N N
Brain N N N N

N : No histopathologic finding
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Table 16. Environmental condition in inhalation chamber during the experiment

Ttems Chamber 0 Chamber 1 Chamber 2 Chamber 3
(Control) (10 mg/m’) (40 mg/m’) (160 mg/m')

T (C) 245 £ 15 228 £ 16 227 £ 1.7 224 £ 1.7
RH (%) 462 £ 9.3 469 = 9.7 469 + 94 478 + 95
P (mmH:0) -104.6 £ 29 -982 + 8.1 -98.0 £ 7.0 -107.7 £ 19.0
R (I/min) 2032 + 2.1 200.3 + 2.2 1985 £ 2.0 200.2 £ 19.0

T; Temperature, RH; Relative Humidity, P; Pressure, R; Flow Rate
All data values are expressed as total mean (for 4 weeks) + SD.
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Figure 4. Concentration in inhalation chamber during the exposure of Reactive

Red 195 for 4 weeks
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Table 17. Concentration of Reactive Red 195 by exposure groups

Concentration (mg/m’)

Groups

Establishment Upper Lower Mean + SD
Control 0 0.0 0.0 0.0 £ 0.00
Group 1 10 16.05 8.22 10.3 + 1.99
Group 2 40 64.59 30.84 40.6 = 7.80
Group 3 160 220.78 130.94 156.6 + 21.38

AFEA] A dAEEE =AHS 939 Anderson samplerE o] &
shAth B2 A Y samplingAl 7FS 2058, %2 283 L/mine® AA

st o™ 980 mmel EE (T60A20, pallflex products, co., Japan)® 3 H s}
AAREEXEEE B4 23} Table 18914 E+= AAH ¥ 1793 mg

725 mg (97.91%)°] 3.3um ©]F o= e}

off 2
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Table 18. Particle size Distribution Analysis of Reactive Red 195

Stage No. (ym)

Particle Mean

Ratio (%)

Total (%)

(mg)
0 [11.0- ] 8.02 45.18 100.00
1 [7.00-11.0] 452 25.46 54.82
2 [4.70-7.00] 3.23 18.20 29.36
3 [3.30-4.70] 1.50 8.45 11.16
4 [2.10-3.30] 0.36 2.03 2.71
5 [1.10-2.10] 0.11 0.62 0.68
6 [0.65-1.10] 0.01 0.06 0.06
7 [0.43-0.65] 0.00 0.00 0.00
BUF [ -0.43] 0.00 0.00 0.00
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Table 19. Change of body weight of male SD rats inhaled Reactive Red
195 for 4 weeks (Unit : @)

Group 0 Group 1 Group 2 Group 3

(Control) (10 mg/m’) (40 mg/m’) (160 mg/m’)
exposure day 301.4 +7.0 299.4 + 9.9 303.1 = 6.0 302.3+ 5.9
after 1weeks 3444 + 14.1 3365+ 11.7 349.2+ 138 3464+ 12.0
after 2weeks 373.4 + 18.0 3589+ 13.0 3758+ 156 3672+ 183
after 3weeks 406.5 + 23.5 390.6 + 19.8 4014 + 188 392.2 £ 23.8
after 4weeks 4377 + 25.3 4144 + 204 4286+ 30.1  416.0 + 26.1

All values are expressed as mean = SD

Significant differences as compared with control: * p < 0.05
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Table 20. Change of body weight of female SD rats inhaled Reactive Red
195 for 4 weeks (Unit : g)

Group 0O Group 1 Group 2 Group 3

(Control) (10 mg/m’) (40 mg/m’) (160 mg/m’)
exposure day 206.6 + 5.8 2065 + 5.6 206.7 + 5.0 206.8 + 5.3
after 1weeks 2347 +5.2 2326+ 7.3 2323+ 59 2285+ 8.4
after 2weeks 2457 + 8.0 239.9 £ 7.0% 2380+ 55«  240.1 = 5.6%
after 3weeks 2634+ 11.3 250.0 + 5.5% 2489 + 53x 2474 = 7.4
after 4weeks 273.7+ 104 2724 + 96 2616+ 119 2535+ 11.4x

All values are expressed as mean = SD

Significant differences as compared with control: * p < 0.05
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Table 21. Absolute organ weight of male SD rats inhaled Reactive Red
195 for 4 weeks (Unit : mg)

Organ Group 0O Group 1 Group 2 Group 3
(Control) (10 mg/m’) (40 mg/m’) (160 mg/m’)
Thymus 566.4 + 117.79 4724 + 97.08 414.0 + 53.25 4744 + 108.38
Adrenal R 288 + 5.07 332+ 1.30 314+ 462 31.0 £ 2.83
Adrenal L 33.8 + 3.96 32.6+ 3.78 33.0+ 490 33.0 + 5.66
Testis R 1743.8 + 10518 17946 + 108.31 16758 + 13845 1681.6 + 119.20
Testis L 1726.4 + 170.09 17724 + 89.79 1677 + 123.31 17234 + 99.58
Heart 1299.2 + 8894 1210.2 + 10541 1165.6 + 68.89 1214.2 + 30.43
Lung R 11094 + 89.96 1036.2 + 82.67 933.0 + 83.33" 1037.8 + 58.64
Lung L 547.0 + 46.27 502.8 + 19.84 470.2 + 38417 507.8 = 40.87
Kidney R 14362 + 6872 12706 + 64.75° 12966 + 41.76" 14414 + 11454
Kidney L 14312+ 96.15 12454 + 8267 1250.0 + 70.24" 1429.6 + 119.57
Spleen 845.6 = 83.09 720.8 + 110.73  711.4 = 80.96 696.6 £ 121.19
Liver 12176 + 1431.3 10336.2 + 681.6 107284 + 1178.1 10581.8 + 612.1
Brain 2043.6 + 4654 21652 + 132.02 2089.2 + 71.15  2080.8 = 66.42

All values are expressed as mean = SD

Significant differences as compared with control: * p < 0.05
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Table 22. Absolute organ weight of female SD rats inhaled Reactive Red
195 for 4 weeks (Unit : mg)

Organ Group 0O Group 1 Group 2 Group 3v
(Control) (10 mg/m’) (40 mg/m’) (160 mg/m’)
Thymus 3678+ 4585  380.4 = 48.98 360.8 + 52.91 370.0 + 40.87
Adrenal R 374+ 4.04 36.2 + 4.32 378+ 1.92 34.8 £ 4.38
Adrenal L 372+ 6.30 34.0 + 3.54 38.6 + 4.56 38.2+ 311
Ovary R 81.6 £ 10.01 76.6 £ 3.44 75.8 £ 11.43 79.2 + 10.18
Ovary L 75.4 + 11.59 70.8 + 12.85 724 + 1218 70.0 £ 4.64
Heart 8738 + 63.79  829.8 + 3241 8476 + 2768 8524 + 34.17
Lung R 815.0 + 7253 8052+ 81.91 7734+ 3483  750.2 + 37.01
Lung L 409.2 + 2057 3882+ 1254 3804 + 2820 4094 + 28.12

Kidney R 842.2 + 57.03 835.8 + 7191 841.0 + 65.30 874.0 + 75.36
Kidney L 850.0 = 40.03 800.8 + 77.24 816.4 + 34.46 842.2 + 64.95

Spleen 542.4 + 90.62 551.4 + 58.87 494.6 + 42.86 4744 + 9.13
Liver 7211.6 + 7609 70464 + 3766  7029.6 £ 562.8 6730.8 + 241.8
Brain 1962.6 + 113.20 19488 + 103.79 1950.8 + 22.37 1972.8 + 90.47

All values are expressed as mean = SD.

Significant differences as compared with control: * p < 0.05
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Table 23. Relative organ weight of male SD rats inhaled Reactive Red
195 for 4 weeks (Unit : %)

Group 0 Group 1 Group 2 Group 3

Organ (Control) (10 mg/m) (40 mg/m) (160 me/m’)

Body weight 437.7 +225.3 4144 + 204 428.6 = 30.1 416.0 = 26.1

Thymus 013+ 003 011+ 0.02 010+ 0.0l 0.1+ 0.02
Adrenal R 001+ 001 001+ 000" 001+ 000 001000
Adrenal L 001+ 000 001 0.00 0.01+ 000  0.01+ 000
Testis R 040+ 004 043+ 0.03 039+ 003 041+ 003
Testis L 040+ 005 043+ 0.02 039+ 002 042+ 002
Heart 030+ 001 029+ 0.02 027+ 002 029+ 001
Lung R 025+ 003 025+ 001 022+ 002" 025+ 002
Lung L 013+ 002 012+ 0.00 011+ 001 0.2+ 001
Kidney R~ 033+ 002 031+ 0.02 030+ 002 035+ 002
Kidney L 033+ 002 030+ 001 029+ 002° 034+ 002
Spleen 019+ 002 017+ 0.02 017+ 001 0.7+ 0.03
Liver 278+ 022 219+ 0.09 250+ 013 255+ 0.10
Brain 047+ 002 052+ 0.04 049+ 003 050+ 0.03

All values are expressed as mean * SD.

Significant differences as compared with control: * p < 0.05
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Table 24. Relative organ weight of female SD rats inhaled Reactive Red
195 for 4 weeks (Unit : %)

Organ Group 0 Group 1 Group 2 Group 3‘
(Control) (10 mg/m’) (40 mg/m’) (160 mg/m’)

Body weight 2737+ 104 2724+ 96 2616+ 11.9 2535+ 114
Thymus 0.13 £ 0.02 0.14 = 0.01 0.14 £ 0.02 0.15+ 0.01
Adrenal R 0.01 £ 0.00 0.01 = 0.00 0.01 £ 0.00 0.01 £ 0.00
Adrenal L 0.01 £ 0.00 0.01 £ 0.00 0.01 £ 0.00 0.02 £ 0.00
Ovary R 0.03 + 0.00 0.03 = 0.00 0.03 £ 0.00 0.03 + 0.00
Ovary L 0.03 + 0.00 0.03 = 0.01 0.03 + 0.01 0.03 + 0.00
Heart 0.32 £ 0.02 0.31 = 0.02 0.32 £ 0.02 0.34 £ 0.02
Lung R 0.30 £ 0.02 0.30 = 0.03 0.30 £ 0.02 0.30 £ 0.01
Lung L 015+ 0.01 0.14 = 0.00 0.15 £ 0.02 0.16 £ 0.01
Kidney R 0.31 £ 0.02 0.31 = 0.02 0.32 £ 0.02 0.35 + 0.03
Kidney L 0.30 = 0.01 0.30 = 0.03 031+ 0.02 0.33 + 0.03
Spleen 0.20 £ 0.30 0.20 £ 0.02 0.19 £ 0.02 0.19 + 0.01
Liver 263+ 0.18 259 + 0.10 268 £ 0.13 2.66 + 0.12
Brain 0.72 £ 0.02 0.72 £ 0.04 0.75 £ 0.04 0.78 £ 0.05

All values are expressed as mean * SD.

Significant differences as compared with control: * p < 0.05
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Table 25. Hematological results in male SD rats inhaled Reactive Red
195 for 4 weeks

Group 0 Group 1 Group 2 Group 3
(Control) (10 mg/m’) (40 mg/m’) (160 mg/m’)
WBC 44+ 191 6.3+ 2.89 50+ 1.30 6.2+ 2.07
RBC 74+ 0.35 7.6+ 0.07 7.3+ 0.32 7.8 £ 0.28
HGB 142 + 0.45 14.4 +00.25 13.9 + 0.60 14.8 + 0.76
HCT 419+ 1.24 42.7 £20.51 406 £ 1.63 43.2 + 1.82
MCV 56.6 £ 1.91 56.2 £ 0.88 50.7+ 1.24 55.2 + 1.33
MCH 19.1+ 0.36 189+ 0.30 19.1 £ 0.58 189+ 048
MCHC 33.8« 097 33.7 £ 0.38 34.2 £ 0.63 343+ 1.19

PLT 1100.2 + 11827 1000 + 89.05  1078.0 + 132.60 1095.2 + 65.97

All values are expressed as mean = SD.

Significant differences as compared with control: * p < 0.05

WBC, white blood cell count (10>/mm®); RBC, red blood cell count (10%mm?); HGB,
hemoglobin (g/dl); HCT, hematocrit (%); MCV, mean corpuscular volume (1*); MCH, mean
corpuscular hemoglobin (pg); MCHC, mean corpuscular hemoglobin concentration (%); PLT,

platlet (10%/1°)
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Table 26. Hematological results in female SD rats inhaled Reactive Red
195 for 4 weeks

Items Group 0 Group 1 Group 2 Group 3
(Control) (10 mg/m’) (40 mg/m’) (160 mg/m’)
WBC 72+ 154 74+ 1.60 84+ 2.38 7.3+ 3.03
RBC 80+ 0.33 83+ 0.25 82+ 0.38 79+ 0.48
HGB 14.9 + 0.43 15.2 £ 0.58 15.0 £10.75 14.7 + 1.03
HCT 45.0 + 1.60 46.0 + 1.73 445+ 2.20 44,1 + 3.31
MCV 56.2 + 1.81 555+ 1.72 54.4 + 0.98 55.7+ 2.44
MCH 18.6 + 0.43 18.4 + 0.65 18.3 £ 0.23 185+ 0.63
MCHC 33.1+ 0.53 33.1 + 0.52 336+ 0.36 33.3+ 051

PLT 10574 + 109.57 1024.6 + 3543  1048.0 £ 57.66 988.2 + 92.43

All values are expressed as mean = SD.

Significant differences as compared with control: * p < 0.05

WBC, white blood cell count (10%mm?); RBC, red blood cell count (10°/mm®); HGB,
hemoglobin (g/dl); HCT, hematocrit (%); MCV, mean corpuscular volume (1°); MCH, mean
corpuscular hemoglobin (pg); MCHC, mean corpuscular hemoglobin concentration (%); PLT,

platlet (10%/1°)
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Table 27. Biochemical results in male SD rats inhaled Reactive Red 195

for 4 weeks
Items Group 0 Group 1 Group 2 Group 3

(Control) (10 mg/m’) (40 mg/m’) (160 mg/m’)
TP 6.0 + 0.22 6.1 £ 0.16 6.3 + 0.12 6.1 + 0.33
BUN 13.0+ 1.39 139+ 1.78 155+ 1.13 137+ 1.99
CRTN 0.6 + 0.04 0.6+ 0.04 0.6 + 0.08 0.6 + 0.04
T-BIL 0.2+ 0.05 0.2 £ 0.05 0.2+ 0.04 0.2+ 0.0
GLU 159.0 + 14.58  149.2 = 9.20 1428 + 1796 1422 + 1768
T-CHO 55.4 + 13.11 50.4 £ 9.29 49.0 £ 6.0 478 £ 6.65
AST 91.6 + 1843  101.8+ 1348 1074 *+ 19.63 98.2 + 8.20
ALT 32.6 £ 9.63 356+ 594 414 £ 5.68 33.4 + 550
ALP 2440 + 3462 2738+ 51.30 2984 + 22771  287.0 + 16.58
LDH 483.8 + 423.0  543.0 + 32457 5932 + 429.26 366.4 + 331.38

All values are expressed as mean = SD.

Significant differences as compared with control: * p < 0.05

TP, total ptotein (mg/dL); BUN, urea nitrogen in blood (mg/dL); CRTN, creatinine (mg/dL);
T-BIL, total bilirubin (mg/dL); GLU, glucose (mg/dL); T-CHO, total cholesterol (mg/dL);
AST, aspartate aminotransferase (IU/L); ALT, alanine aminotransferase (IU/L); ALP, alkaline

phosphotase (IU/L); LDH, lactic dehydrogenase (IU/L)
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Table 28. Biochemical results in female SD rats inhaled Reactive Red
195 for 4 weeks

Items Group 0 Group 1 Group 2 Group 3
(Control) (10 mg/m’) (40 mg/m’) (160 mg/m’)
TP 6.9 + 0.08 6.4+ 0.18 6.6+ 0.15° 6.7 £ 0.18
BUN 14.3 + 2.93 152+ 1.81 143+ 1.76 164 £ 2.39
CRTN 0.7+ 0.0 0.7+ 0.05 0.6 + 0.05 0.6 + 0.05
T-BIL 0.2+ 0.04 02+ 0.0 0.2 £ 0.04 0.2 £ 0.05
GLU 1286 + 1332 132.0 £ 897 123.6 £ 9.99 120.6 £ 10.90
T-CHO 69.8 + 11.39 720+ 13.32 71.0 + 12.10 65.6 £ 12.18
AST 83.8 + 691 98.0 + 18.69 82.6 + 5.18 93.4 + 23.78
ALT 342+ 1.79 40.0 + 8.46 31.6 + 451 33.0 + 6.36
ALP 140.0 + 5040  141.8 + 2898  147.0+ 3573  153.0 =+ 26.82
LDH 2474+ 90.86 2332+ 12166 2074 + 12917 267.8 + 273.67

All values are expressed as mean = SD.

Significant differences as compared with control: * p < 0.05

TP, total ptotein (mg/dL); BUN, urea nitrogen in blood (mg/dL); CRTN, creatinine (mg/dL);
T-BIL, total bilirubin (mg/dL); GLU, glucose (mg/dL); T-CHO, total cholesterol (mg/dL);

AST, aspartate aminotransferase (IU/L); ALT, alanine aminotransferase (IU/L); ALP, alkaline

phosphotase (IU/L); LDH, lactic dehydrogenase (IU/L)
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Table 29. Gross findings of necropsy in male SD rats inhaled Reactive
Red 195 for 4 weeks

Organ Group 0 Group 1 Group 2 Group 3
(Control) (10 mg/m’) (40 mg/m’) (160 mg/m")
No. of males 5 = - .
Thymus N N N N
Adrenal N N N N
Testis N N N N
Heart N N N N
Lung N N N N
Kidney N N N N
Spleen N N N N
Liver N N N N
Brain N N N N

N : No gross findings
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Table 30. Gross findings of necropsy in female SD rats inhaled Reactive
Red 195 for 4 weeks

Organ Group 0 Group 1 Group 2 Group 3
(Control) (10 mg/m’) (40 mg/m') (160 mg/m’)
No. of female 5 5 5 G
Thymus N N N N
Adrenal N N N N
Ovary N N N N
Heart N N N N
Lung N N N N
Kidney N N N N
Spleen N N N N
Liver N N N N
Brain N N N N

N : No gross findings
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Table 31. Histopathological findings in male SD rats inhaled Reactive
Red 195 for 4 weeks

Group 0 Group 1 Group 2 Group 3
Control (10 mg/m’) (40 mg/m’) (160 mg/m’)

No. of males 5 5 5 5
Brain
Pituitary

N N
N N
Nasal cavity N N
Thymus N N

N N

Trachea

Lung

- Alveolar cells 3/5 2/5 3/5 3/5
hyperplasia

Esophagus

Thyroid
Parathyroid
Stomach
Heart

Liver
Spleen
Kidney
Adrenal
Testis

Epididymis

Z z z Z z Z Z 'z Z Z Zz Z
Z z z Z z Z Z 'z Z Z Zz Z
z z Z 'z ZzZ Z 'z Z Z z Z Z
z z Z 'z Zz Z z Z Z z Z Z

Urinary Bladder

N : No histopathological finding
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Table 32. Histopathological findings in female SD rats inhaled Reactive
Red 195 for 4 weeks

Group 0 Group 1 Group 2 Group 3
Control (10 mg/m’) (40 mg/m’) (160 mg/m’)
No. of females 5 5 5 5

Brain

Pituitary

N N

N N
Nasal cavity N N
Thymus N N
Trachea N N
Lung
- Alveolar cells 1/5 3/5 3/5 1/5

hyperplasia

Esophagus
Thyroid

Parathyroid

N

N

N
Stomach N
Heart N
Liver

) N

- Granulation
Spleen N
Kidney
- Mineralization

Adrenal
Ovary

Uterus

Z z Zz Z Z =z Zz Z z Z Z Z

Z z Z Z
z Z z z Zz Z Z z zZ Z Z Z

Urinary Bladder

N : No histopathological finding
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Appendix 1. Analysis of dyes toxicity information on 92 MSDS of 7 companies.

C.I.Generic Inhalation Other toxicity
Company | Dye stuffs C.A.S. No. . . .
name toxicity information
RF Rifafix Reactive
Red 3BN(S) Red 195
RF Rifafix Reactive
Red 3BN Red 195
RF Rifafix Reactive
Red 3BN 150| Red 195
RF Rifafix Reactive
Yellow 3RN |Yellow 145
RF Rifafix Navy | Reactive
Blue 2GN Blue 253
. Reactive
Rifazol Black
RF GSP 120 Blac'k 5&
mixed
REF Rifazol Black | Reactive
B 150 Black 5
. Reactive
Rifazol Black
R T GR Cone(r) | Black © &
mixed
RF Rifazol Reactive
Black B Black 5
Rifacion Reactive
RF Yellow H-E4R| Yellow 84 61951-85-7
Rifacion Red | Reactive
RF H-E3B Red 120 61951-82-4
Rifacion Navy| Reactive
RF Blue H-ER Blue 171 170773275
Rifalon Disperse
RF Turquoise Blue 60 12217-80-0
Blue S-GL200
Rifalon Blue | Disperse
RF E-FBL Blue 56 31810-89-6
Rifalon Navy Disperse
RF Blue S-GL 12239-34-8
Blue 79
Conc
Rifalon Navy | Disperse
RF Blue Blue291-1,
S-BGF300 | Orange 76
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C.I.Generic Inhalation Other toxicity
Company Dye stuffs C.A.S. No. o ) ]
name toxicity information
RF Rifalon Red Disperse
E-FBL200 Red 60
Rifalon Black .
RF S-XNF300 Disperse
Rifalon Navy | Disperse
RF Blue S-EF Blue 291,
Conc Orange 76
Rifalon Black .
RF S RFD Paste Disperse
Rifalon Black .
RF S-RH Paste Disperse
Rifalon Black
RF S-EX Paste Disperse
150
Acid Fast Blue| Acid Blue LD50 Oral-rat
RF E-AGG 200 40 6262-07-3 >5,000mg/kg
Acid Fast Acid
RF Black M-B ¢ 12217-14-0
Black 29
Cone
Acid Fast Red | Acid Red
RF 9B 198 6548-30-7 IARC (Group—2)
Acid Fast Red | Acid Red
RF E-BL 57 12217-34-4
Apollozol Black| Reactive Con LD50 Oral-rat
TH B-11 Black 5 17095-24-8 75,000mg/kg
Apollozol T/Q | Reactive Con LD50 Oral-rat
TH Blue G Blue 21 12236-86-1 13,500mg/kg
Apollozol Reactive o LD50 Oral-rat
TH Brilliant Blue R| Blue 19 2580-78-1 13,500mg/kg
Reactive LD50 Oral-rat
TH Apollozol Black Orange 72 71902-15-3 3,100mg/kg
DEP g‘g’ék b | 17005-24-8 LD50 Oral-rat
14,000mg/kg
Apollozol Green| Reactive Con LD50 Oral-rat
TH 6B Blue 38 12236-90-7 13,500mg/kg
Apollozol Navy| Reactive o LD50 Oral-rat
TH Blue BFG Blue 203 147826-71-9 13,500mg/kg
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C.I.Generic Inhalation Other toxicity
Company Dye stuffs C.A.S. No. o ) ]
name toxicity information
LD50 Oral-rat
Apollozol Reactive o 3,100mg/kg
™ Yellow RF |Orange 107 5977978 LD50 Oral-rat
14,000mg/kg
Apollozol Reactive e LD50 Oral-rat
TH Yellow GR Yellow 15 12226-47-0 710,100mg/kg
TH Apollozol Black| Reactive LD50 Oral-rat
DEN Black 31,000mg/kg
TH Apollozol Black| Reactive LD50 Oral-rat
DEX Liquid Black 75,000mg/kg
Apollozol Black| Reactive Con LD50 Oral-rat
TH B Liquid Black 5 17095-24-8 75,000mg/kg
Apollozol React;
TH Black EXR cactive
.. Black
Liquid
TH Apollozol Black| Reactive LD50 Oral-rat
FW Liquid Black 31,000mg/kg
TH Apollozol Black| Reactive
FWB Liquid Black
TH Apollozol Black| Reactive LD50 Oral-rat
P-BK Liquid Black 75,000mg/kg
Synolon Red Disperse o LD50 Oral-rat
KI K-FB Red 60 17418-58-5 >5,000mg/kg
KI Synolon T/Q Disperse LD50 Oral-rat
Blue K-GLF Blue 60 [12217-80-0 >5,000mg/kg
KI Synolon Red Disperse LD50 Oral-rat
F3BS(S) Red 343 [99035-78-6 >5,000mg/kg
Synolon Violet | Disperse o LD50 Oral-rat
KI K-2RE Violet 28 814275 >5,000mg/kg
Synolon Violet | Disperse e LD50 Oral-rat
KI K-RLE Violet 27 19286-75-0 >5,000mg/kg
Synolon Disperse o LD50 Oral-rat
KI Bordeux K-FB| Violet 26 6408-72-6 >5,000mg/kg
Synolon Violet | Disperse o LD50 Oral-rat
KI RL Violet 28 8174275 >5,000mg/kg
Synolon Yellow| Disperse P LD50 Oral-rat
KI K-6GLS Yellow 114 61968-66-9 >5,000mg/kg
Synolon Disperse Con LD50 Oral-rat
KI Yellow K-4G | Yellow 211 70528-90-4 >5,000mg/kg
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C.I.Generic Inhalation Other toxicity
Company | Dye stuffs C.A.S. No. . . .
name toxicity information
K1 Synolon Red If){l:gegge LD50 Oral-rat
ENF Red 146 >5,000mg/kg
KI Synolon Y%IS(?VeVrSéZ LD50 Oral-rat
Yellow ENF Yellow 54 >5,000mg/kg
Synocion Blue | Reactive e LD50 Oral-rat
KI H-EGN Blue 198 124248-55-1 >5,000mg/kg
Synocion Blue | Reactive e LD50 Oral-rat
KI H-ERD Blue 160 718727769 >5,000mg/kg
Synocion Red | Reactive oo LD50 Oral-rat
KI HE-3B Red 120 61951-82-4 >5,000mg/kg
Synozol .
KI Yellow 2GE Reactive
Synozol ~
KI Yellow Reactive L;%B(())Oé)ral /liat
HF-4GL WUV KE
SYNO White |Fluorescent LD50 Oral-rat
KI SNB-cone | Brightener 12224-07-6 >5,000mg/kg
KI SYNO WHITE |Fluorescent LD50 Oral-rat
AS CONE | Brightener >5,000mg/kg
Disperse e
LG Lumacron |Blue 291-1, gégggégé LD50 Oral-rat
BLACK MAW | Violet 93, § >5,000mg/kg
13301-61-6
Orange 76
Disperse Con
Lumacron Orange 61, 55281-26-0, LD50 Oral-rat
LG BLACK Blue 2911 51868-46-3, >5.000ma/k
S-EF150% . '| 52697-38-8 HUUINE/KE
Violet 93
ODISperS% 13301-61-6,
LG  |Lumacron BLK Vri)?egte o3 |52697-38-8, LD50 Oral-rat
L-SR 150 " | 56548-64-2, >5,000mg/kg
Blue 291, 1 10690-89-9
Orange 73
ODISpersgel 68391-42-4,
LG [Lumacron BLK Vri)?egte op |52697-38-8, LD50 Oral-rat
CV-SE 300 1 51868-46-3, >5,000mg/kg
Blue 291-1, 49744754
Yellow 119
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C.I.Generic Inhalation Other toxicity
Company | Dye stuffs C.A.S. No. o ) ]
name toxicity information
Disperse
Lumacron 51868-46-3, B
LG | Navy CVSE B\lﬁel 23%931’ 52697-33-8, L:fgo(?ral /krat
300 10ICL 99, | 59709-38-5 PANME/XE
Brn 19,
Disperse oo
Lumacron | v ) g3, | 92609773878, LD50 Oral-rat
LG Navy S-EF |, 70" | 51868-46-3, S5 000ma/k
300 ue | 55281-26-0 FUUME/KE
Orange 61
Olr)lflpers% 13301-61-6,
LG [Lumacron BLK Vi) 1§te o | 52697-38-8, LD50 Oral-rat
L-SB 150 " | 56548-64-2, >5,000mg/kg
Blue 291, 11 1690-89-9
Orange 73
Olr)lflpers% 13301-61-6,
LG [Lumacron BLK Vi) 1§te o | 52697-38-8 LD50 Oral-rat
L-NP 150 " | 56548-64-2, >5,000mg/kg
Blue 291, 11 3600-89-9
Orange 73
Disperse o
Lumacron Orange 76, 13301-61-6, LD50 Oral-rat
LG BLACK 51 e 291-1 | 0186874673, >5,000mg/k
EXD-SF 300%| - | 52697-38-8 PUUNE/NE
Violet 93,
Disperse o
Lumacron ) | Togy - | 0186874673, LD50 Oral-rat
LG BLACK Violet 93, | 2209773878, >5,000mg/k
EXN-SF 300% | 13301-61-6 PIUUNE/NE
Orange 76
Disperse g
LG Lumacron Blue 79, 1,{)22?19_33;1_48’ LD50 Oral-rat
Black KSL |Orange 30, 99355 64-8 >5,000mg/kg
Brown 1
Lumacron Red | Disperse Can LD50 Oral-rat
LG F3BS 100% | Red 343 | 00000 %676 >5,000mg/kg
Lumacron .
LG | NAVY S2GL %ﬁefg 3618-72-2 L;fgooorfl /gat
CONC P/UUNE/NE
O?;p‘js% 13301-61-6,
LG Lumacron BLK Violft 93’ 52697-38-8, LD50 Oral-rat
RD-3G " | 56548-64-2, >5,000mg/kg
Blue 291, 6021-61-0
Red 54
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C.I.Generic Inhalation Other toxicity
Company| Dye stuffs C.A.S. No. o ) ]
name toxicity information
Kiwalon Disperse
DY Polyester Blue 291,
Black MS-88 | Orange 76
K.P. ZOL )
DY GREEN 8G Reactive
K.P. ZOL )
DY BLACK 81 Reactive
K.P. CION ) .
DY Red P-4BN Reactive 3:1
DY K.P. CION Reactive
Yellow P-3R | Orange 12
K.P. CION Reactive
DY Blue P-3R Blue 49 122369279
Unisol Scarlet| Reactive LD50 Oral-rat
DK 3GS Red 136 32781-74-1 >5,000mg/kg
Unisol Blue Reactive LD50 Oral-rat
DK 3RL Blue 50 65147242 >5,000mg/kg
Unifix Orange| Reactive e LD50 Oral-rat
DK F-3GK Orange 64 83763-57-9 >5,000mg/kg
Unisupra Reacti
DK Yellow Yeﬁi‘; V125 80175-00-2
UF-3R 150%
Unisol . LD50 Oral-rat
DK Orange RGF Reactive >5,000mg/kg
Unisol NAVY . LD50 Oral-rat
DK Blue DB | Leactive >5,000mg/ke
Unisol Black .
DK GR Reactive
Unisupra .
DK Black GSP Reactive
DK | Acid Red RS A“ﬂfed 3701-40-4
Acid Blue Acid Blue
bD C-AGG 200% 40 6424-85-7
Acid Red .
DD GRS Acid 6459-94-5
Acid Yellow Acid
bD A4R Yellow 199 0193172678
Acid Black |Acid Black
DD LD 179 61847-77-6
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Appendix 2. Temperature (T) and relative humidity (RH) in inhalation
chamber for 4 weeks

Group 0 Group 1 Group 2 Group 3

Exposed day (Control) (10 mg/m’) (40 mg/m’) (160 mg/m’)
T(C) RH(%) | T(C) RH(%) | T(CT) RH(%)| T(T) RH(%)

1 Mean 25.6 45.7 239 459 24.2 45.7 239 46.25
S.D. 0.53 4.54 1.27 5.32 1.02 510 1.28 542

2 Mean 26.2 52.6 23.7 54.1 24.1 53.4 23.5 54.5
S.D. 0.64 2.66 1.17 4.05 0.93 4.14 1.22 4.03

3 Mean 26.3 54.0 24.1 54.9 24.5 54.3 24.0 55.2
S.D. 0.44 3.66 1.49 3.68 1.14 3.64 1.27 3.70

4 Mean 26.7 54.9 254 54.7 25.5 54.5 25.0 55.3
S.D. 0.61 2.08 1.37 1.68 1.22 1.85 1.67 1.46

5  Mean 26.9 53.8 26.4 52.9 26.4 52.6 26.2 53.1
S.D. 0.40 1.67 0.31 1.60 0.42 1.67 0.33 1.57

6  Mean 26.6 53.7 25.1 54.0 25.2 539 25.1 54.7
SD. 0.34 2.14 1.55 3.85 1.35 4.23 1.44 4.38

7  Mean 27.3 57.5 24.7 59.7 25.1 594 24.5 60.2
S.D. 0.27 1.88 1.21 2.44 0.93 2.61 1.19 292

8  Mean 26.8 54.8 25.3 53.0 25.2 54.8 25.1 55.7
SD. 0.48 2.59 1.58 2.53 1.38 2.54 1.43 2.83

9  Mean 25.6 34.0 23.0 349 23.2 349 22.7 36.0
SD. 0.84 9.20 1.93 9.82 1.50 9.11 1.70 9.03

10 Mean 23.8 26.3 21.3 26.7 21.8 26.9 214 28.3
S.D. 0.49 3.66 1.82 4.31 1.37 4.57 1.62 4.35

11  Mean 23.3 34.7 21.8 34.7 22.0 35.0 21.3 35.7
S.D. 0.30 4.06 1.27 4.21 1.20 3.99 1.86 4.09

12 Mean 23.1 36.9 22.6 35.8 22.8 36.1 22.7 36.5
S.D. 0.47 6.06 0.48 6.07 0.53 5.87 0.58 591

13 Mean 22.6 35.6 21.1 35.5 214 35.7 21.1 36.3
S.D. 0.31 573 1.53 5.84 1.16 5.67 1.35 5.58

14 Mean 235 43.1 21.2 44.2 21.2 44.0 20.9 45.2
S.D. 0.49 5.07 1.29 544 0.87 5.72 1.09 5.82
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Group 0 Group 1 Group 2 Group 3

Exposed day (Control) (10 mg/m’) (40 mg/m’) (160 mg/m’)
T(C) RH(%) | T(C) RH(%) | T(C) RH(%) | T(C) RH%)

15  Mean 24.0 475 21.6 49.2 21.5 487 21.0 50.3
S.D. 0.31 2.99 1.12 3.61 0.82 3.21 1.10 3.97

16 Mean 23.4 49.6 20.6 52.9 20.7 52.4 20.4 54.6
S.D. 0.41 3.61 0.95 4.50 0.62 4.80 0.83 4.40

17  Mean 23.8 514 21.5 53.5 21.3 53.0 20.7 54.5
S.D. 0.39 2.83 1.00 4.08 0.75 3.96 0.96 4.05

18  Mean 23.8 45.1 22.3 455 22.2 454 22.0 46.2
S.D. 0.51 7.95 1.47 3.60 1.16 3.07 1.27 3.41

19 Mean 24.1 42.1 23.7 41.3 23.4 41.6 23.3 42.1
S.D. 0.48 2.30 0.43 2.22 0.33 2.00 0.47 2.05

20  Mean 24.5 58.0 23.1 58.3 23.0 58.3 229 58.7
S.D. 0.60 2.96 0.92 4.52 0.61 447 0.76 4.48

21 Mean 25.1 61.1 22.7 63.6 22.8 63.2 22.3 64.3
S.D. 0.35 511 0.85 576 0.66 5.54 0.82 5.98

22 Mean 25.3 59.6 229 61.8 22.7 61.4 22.3 62.6
S.D. 0.49 9.92 1.12 9.67 0.82 9.66 0.83 9.73

23 Mean 23.8 33.5 21.7 349 214 35.3 21.5 36.5
S.D. 1.12 9.36 1.62 10.34 1.27 10.59 1.76 10.01

24 Mean 23.1 41.6 21.0 42.1 20.6 42.7 20.3 43.6
S.D. 0.80 3.53 1.01 4.29 0.97 4.63 1.35 4.52

25  Mean 23.8 47.3 224 475 21.8 475 21.8 48.6
S.D. 0.52 1.64 0.94 1.16 0.83 1.24 1.05 1.22

26 Mean 23.2 43.1 23.0 41.7 22.1 42.0 22.5 42.6
S.D. 0.30 6.83 0.32 6.84 0.38 6.68 0.38 6.89

27  Mean 22.1 35.8 20.6 35.3 20.1 36.8 20.2 37.6
S.D. 0.65 5.18 1.35 497 0.69 5.56 1.16 5.70

28  Mean 22.6 40.1 204 414 20.6 42.9 19.5 43.6
S.D. 0.85 4.82 1.79 6.86 1.44 7.30 1.72 7.03

Volume in chamber : 1,000 L

_65_



Appendix 3. Pressure (P) and

Flow Rate (R) in inhalation chamber for 4 weeks
Unit : P(Pa), R(l/min)

Group 0 Group 1 Group 2 ‘Group 3

Exposed day (Control) (10 mg/m’) (40 mg/m’) (160 mg/m’)
P R P R P R P R

1 Mean | -102.1 202.3 -88.4 200.5 -80.1 198.3 | -1085 2019
S.D. 0.69 0.81 16.59 1.10 15.46 0.87 22.58 1.42

2 Mean | -103.0 2026 -88.6 200.9 -85.4 197.1 -99.4 201.3
S.D. 0.63 0.82 15.70 1.56 15.22 1.15 24.60 1.93

3 Mean -96.5 203.4 -86.6 200.6 -89.3 196.8 -90.8 200.8
SD. 24.84 1.76 16.03 1.83 17.15 1.31 19.67 2.54

4 Mean | -1034 2034 -95.9 1988 | -1004 1959 | -1014 1976
S.D. 0.68 0.65 0.74 0.61 0.74 0.55 0.74 0.80

5 Mean | -103.3 203.6 -95.9 1989 | -100.3 1957 | -102.1 198.0
S.D. 0.73 0.50 0.40 0.39 0.47 0.44 0.84 0.52

6 Mean | -1034 2034 -86.1 200.1 -88.8 196.6 -89.6 199.2
SD. 0.65 0.67 16.33 1.72 17.43 1.04 19.67 1.41

7 Mean | -101.6  201.0 -85.5 199.4 -88.4 196.7 -88.2 196.4
S.D. 1.21 1.32 15.13 1.30 15.65 1.34 17.88 1.79

8 Mean | -104.1  203.7 -86.2 199.3 -93.2 199.7 -99.5 196.1
S.D. 1.66 1.41 16.46 1.00 15.44 3.50 31.26 196.1

9 Mean | -1056 2045 -87.3 198.5 -92.6 201.8 | -1487 1985
S.D. 0.70 0.46 15.96 0.93 16.98 1.30 4.95 4.38

10 Mean | -104.8 2034 -93.8 199.3 -94.2 200.9 -50.0 199.0
S.D. 2.09 241 18.05 1.73 16.86 1.06 0.01 1.94

11 Mean | -102.1  200.1 -109.0 2015 | -1042 1996 | -147.8 1982
S.D. 0.44 0.43 0.73 0.32 0.48 0.31 6.45 1.95

12 Mean | -103.0 201.0 | -109.1  201.7 | -104.3 1994 | -142.7 199.6
SD. 047 0.44 0.51 0.29 0.43 0.32 14.15 0.37

13 Mean | -1025 2004 -98.9 202.5 -94.4 1998 | -111.5  199.1
S.D. 1.62 1.54 17.30 1.09 16.85 1.13 66.43 3.28

14 Mean | -102.2 1996 -95.1 200.2 -93.4 199.0 -67.4 197.6
SD. 0.95 0.96 18.28 191 17.03 1.03 39.09 2.02
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Group 0 Group 1 Group 2 Group 3
Exposed day (Control) (10 mg/m’) (40 mg/m’) (160 mg/m’)
P R P R P R P R

15 Mean | -1039 201.3 -91.2 198.0 -94.9 200.0 -90.9 1979
SD. 0.70 0.56 16.47 1.16 18.19 0.93 45.95 5.24

16 Mean | -103.0 200.7 | -101.0 1982 | -105.7  199.6 -99.5 199.8
S.D. 1.69 1.58 2.64 1.38 2.24 1.16 6.17 5.36

17 Mean | -1019 1995 | -100.1 199.0 | -102.8 1982 | -100.8 2029
S.D. 0.49 0.61 14.43 1.12 13.77 1.63 16.08 8.15

18 Mean | -105.3 2026 | -1075  203.1 -104.7 2005 | -1174 2105
SD. 3.44 3.60 5.63 493 3.04 2.83 10.01 8.45

19 Mean | -109.3 2068 | -1135 2085 | -1080 2034 | -1082 2025
S.D. 0.61 0.62 0.48 0.59 0.49 0.80 2.32 2.24

20 Mean | -107.0 2045 | -1044 2048 | -100.3  201.3 -99.1 202.1
S.D. 2.58 2.36 9.33 3.50 3.98 2.13 12.60 5.53

21 Mean | -106.0 2040 | -103.0 1998 | -1025 1994 | -1035  200.7
SD. 0.58 0.45 6.13 0.33 10.05 1.28 9.70 3.58

22 Mean | -1064 2048 | -101.8 1998 | -101.8 199.2 | -1085  200.1
S.D. 0.33 0.72 8.10 0.44 5.54 1.27 7.22 2.01

23 Mean | -107.1 2057 | -103.1 1995 | -103.8 1982 | -106.8  201.0
S.D. 0.72 0.66 5.24 0.50 1.94 0.76 5.17 2.88

24 Mean | -107.8 2054 | -1045 1993 | -1025 197.1 -103.7  199.5
SD. 0.57 0.66 3.43 0.62 2.48 0.59 3.62 3.17

25 Mean | -1081 2054 | -103.3 199.2 | -100.3 1969 | -1082  200.3
S.D. 0.51 0.50 0.66 0.51 0.80 0.40 1.92 1.06

26 Mean | 1087 2057 | -103.1 198.8 | -100.7 1969 | -110.6  201.6
SD. 0.50 0.51 0.43 0.49 0.71 0.62 1.51 0.98

27 Mean | -108.8 2058 | -103.0 1988 | -101.4 1957 | -108.0 2045
SD. 0.85 0.85 6.11 0.90 9.46 1.03 5.65 0.97

28 Mean | -1074 2049 | -103.1 2003 | -1047 1955 | -1024  200.2
S.D. 5.51 5.27 8.08 1.06 9.42 1.18 7.68 3.11

Volume in chamber : 1,000 L
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Appendix 4. Absolute organ weight of male SD rats inhaled Reactive Red 195

for 4 weeks
No. Thymus Heart Adrenall AdrenalR Testis L Testis R lLunglL LungR Kidney L Kidney R Spleen  Liver Brain
1001 449 1274 37 29 1500 1654 553 1027 1379 1441 810 10724 2073
1002 736 1215 29 20 1754 1724 587 1154 1378 1379 752 10671 1961
1003 564 1222 37 32 1964 1909 593 1246 1600 1536 954 12387 2057
1004 618 1376 30 31 1650 1657 484 1065 1421 1460 803 13494 2065
1005 465 1409 36 32 1764 1775 518 1055 1378 1365 909 13604 2062
Average | 566.4 1299.2  33.8 28.8 1726.4 1743.8 547 11094 1431.2 1436.2 8456 12176 2043.6
SO |117.79 8894 3.96 5.07 170.09 10518 46.27 89.96 96.15 68.72 83.09 1431.27 46.54
No. Thymus Heart Adrenall AdrenalR Testis L Testis R LunglL LungR Kidney L Kidney R Spleen  Liver Brain
1101 329 1076 35 34 1745 1722 485 913 1225 1263 628 9619 2079
1102 500 1160 28 32 1662 1754 494 1047 1223 1262 617 9710 2373
1103 599 1363 36 32 1822 1840 487 1003 1164 1192 880 10452 2035
1104 455 1232 35 35 1897 1962 528 1122 1280 1304 697 11254 2137
1105 479 1220 29 33 1736 1695 520 1096 1335 1332 782 10646 2202
Average | 472.4 1210.2 32.6 B33.2 17724 1794.6 502.8 1036.2 12454 1270.6 720.8 103362 2165.2
S.0 97.08 10541 3.78 1.30  89.79 108.31 19.84 8267 64.75 52.90 110.73 681.59 132.02
No. Thymus Heart Adrenall AdrenalR Testis L Testis R LunglL LungR Kidney L Kidney R Spleen  Liver Brain
1201 369 1192 26 25 1468 1456 413 811 1213 1271 614 9363 2056
1202 418 1078 36 34 1739 1790 471 1027 1195 1318 702 9618 2012
1203 488 1125 35 37 1766 1734 457 900 1195 1242 716 12077 2057
1204 357 1173 38 32 1663 1626 509 940 1296 1302 687 11292 2129
1205 438 1260 30 29 1749 1773 501 987 1351 1350 838 11292 2192
Average | 414  1165.6 33 31.4 1677 1675.8 470.2 933 1250 1296.6 711.4 107284 2089.2
S.D 5825 68.89 4.90 4.62  123.31 13845 3841 83.33 7024 41.76 80.96 117806 [71.15
No. Thymus Heart Adrenall AdrenalR Testis L Testis R lLunglL LungR Kidney L Kidney R Spleen  Liver Brain
1301 380 1164 28 28 1598 1634 488 1020 1234 1312 842 9578 2010
1302 476 1212 28 28 1729 1699 483 1048 1430 1343 585 10640 2088
1303 634 1243 40 34 1693 1543 520 1124 1431 1494 676 10869 2042
1304 369 1232 38 33 1722 1664 474 961 1535 1592 579 10604 2078
1305 513 1220 31 32 1875 1868 574 1036 1518 1466 801 11218 2186
Average | 474.4 1214.2 33 37 1723.4 1681.6 507.8 1037.8 1429.6 1441.4 696.6 10581.8 2080.8
SO 70838 3043  5.66 2.83 99.58 119.20 40.87 58.64 119.57 114.54 121.19 612.11 66.42
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Appendix

5. Absolute organ weight of female SD rats inhaled Reactive Red
195 for 4 weeks

No.

Thymus

Heart Adrenal L Adrenal R Testis L Testis R Lungl LungR Kidney L Kidney R Spleen  Liver Brain
2001 351 781 38 39 55 70 397 762 815 753 437 6587 1831
2002 436 943 28 31 82 75 379 751 826 839 483 7366 1937
2003 352 843 40 37 81 95 424 860 829 858 546 6661 1957
2004 314 916 35 38 82 80 419 920 912 911 674 8456 2144
2005 386 886 45 42 77 88 427 782 868 850 572 6988 1944
Average| 367.8 873.8  37.2 37.4 75.4 81.6 409.2 815 850 842.2 5424 7211.6 1962.6
S.D 45.85 6379 6.30 4.04 11.59 10.01 20.57 7253 40.03 5703 90.62 760.86 113.20
No. Thymus Heart Adrenal L AdrenalR Testis L Testis R LunglL LungR Kidney L Kidney R Spleen  Liver Brain
2101 440 865 36 33 55 76 389 750 830 915 600 7686 1928
2102 322 859 37 43 80 80 377 717 861 846 487 6682 1847
2103 421 801 34 36 69 71 405 880 842 871 511 6951 2019
2104 367 830 28 37 63 78 395 903 735 825 625 6954 1861
2105 352 794 35 32 87 78 375 776 71 722 534 6959 2089
Average| 380.4 829.8 34 36.2 70.8 76.6 388.2 8052 8058 8358 551.4 70464 1948.8
S.0 48.98 3241 3.54 4.32 1285 344 1254 81.91 7724 71.91 5887 376.55 103.79
No. Thymus Heart Adrenal L AdrenalR Testis L Testis R LunglL LungR Kidney L Kidney R Spleen  Liver Brain
2201 302 839 40 38 84 73 374 743 868 920 431 7338 1941
2202 441 876 36 37 68 69 336 749 811 896 494 7505 1922
2203 377 822 46 41 69 72 404 787 830 831 486 6268 1951
2204 329 823 35 37 56 96 383 828 780 780 514 7446 1983
2205 355 878 36 36 85 69 405 760 793 778 548 6591 1957
Average| 360.8 847.6  38.6 37.8 72.4 76.8 3804 773.4 8164 841.0 494.6 7029.6 1950.8
S.0 5291 2768 4.56 1.92 12,18 11.43 2820 34.88 34.46 6530 42.86 562.79 22.37
No. Thymus  Heart Adrenal L Adrenal R Testis L Testis R Lung L Lung R Kidney L Kidney R Spleen Liver Brain
2301 325 797 35 33 70 66 365 775 768 788 482 6508 2007
2302 364 872 39 37 64 89 400 722 839 871 485 6443 1961
2303 337 886 40 37 70 75 434 701 947 966 474 6998 2022
2304 413 847 42 39 77 90 430 788 829 814 467 6839 1822
2305 411 860 35 28 69 76 418 765 828 931 464 6866 2052
Average| 370 8524  38.2 34.8 70 79.2 4094 750.2 8422 874 474.4 6730.8 1972.8
S.D 40.87 34.17 311 4.38 4.64 10.18 28.12 3701 6495 7536 9.13 241.79 90.47
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Appendix 6. Hematological results of male SD rats inhaled Reactive Red 195

for 4 weeks
No. WBC RBC HGB HCT MCV MCH MCHC PLT
1001 8.8 8.22 15.1 44.6 54.3 18.4 33.9 1108
1002 8.5 8.32 15.5 47.6 57.2 18.6 32.6 1054
1003 5 8.15 14.8 451 55.3 18.2 32.8 893
1004 7.2 7.5 14.5 44.1 58.8 19.3 32.9 1040
1005 6.6 7.86 14.5 43.4 55.2 18.4 33.4 1192
Average | 7.22 8.01 14.88 44.96 56.16 18.58 3312  1057.40
S.D. 1.54 0.33 0.43 1.60 1.81 0.43 0.53 109.57
No. WBC RBC HGB HCT MCV MCH MCHC PLT
1101 5.7 8.27 15.4 45.6 55.1 18.6 33.8 1075
1102 7.8 8.29 15.5 46.4 56 18.7 33.4 1038
1103 6.2 7.92 14.3 43.4 54.8 18.1 32.9 980
1104 7.4 8.62 15 46.2 53.6 17.4 32.5 1007
1105 9.8 8.28 15.8 48.2 58.2 19.1 32.8 1023
Average | 7.38 828 15.20 45.96 55.54 18.38 33.08  1024.60
S.D. 1.60 0.25 0.58 1.73 1.72 0.65 0.52 35.43
No. WBC RBC HGB HCT MCV MCH MCHC PLT
1201 8.1 8.22 14.7 43.8 53.3 17.9 33.6 1057
1202 8.9 8.59 15.9 47.6 55.4 18.5 33.4 1013
1203 6 7.71 14.2 42.8 55.5 18.4 33.2 971
1204 6.7 7.88 14.4 42.4 53.8 18.3 34 1119
1205 12.1 8.47 15.6 45.9 54.2 18.4 34 1080
Average | 836 817 14.96 44.50 54.44 18.30 33.64  1048.00
S.D. 238 0.38 0.75 2.20 0.98 0.23 0.36 57.66
No. WBC RBC HGB HCT MCV MCH MCHC PLT
1301 5.3 8.07 15.3 46.7 57.9 19 32.8 943
1302 5.2 7.1 12.9 38.5 54.2 18.2 33.5 868
1303 8.4 8.25 14.6 44 53.3 17.7 33.2 1016
1304 5.3 8.26 15.3 45 54.5 18.5 34 996
1305 12.1 7.87 15.2 46.3 58.8 19.3 32.8 1118
Average | 7.26 7.91 14.66 44.10 55.74 18.54 33.26  988.20
S.D. 3.03 0.48 1.03 3.31 2.44 0.63 057 92.43
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Appendix 7. Hematological results of female SD rats inhaled Reactive Red 195

for 4 weeks
No. WBC RBC HGB HCT MCV MCH MCHC PLT
2001 4.5 7.59 14.4 422 55.6 19 34.1 1041
2002 5.9 6.94 13.7 41 59.1 19.7 33.4 1055
2003 6.6 7.87 14.8 43.4 55.1 18.8 34.1 1281
2004 2 7.31 13.8 42.6 58.3 18.9 32.4 976
2005 3.1 7.31 14.1 40.3 55.1 19.3 35 1148
Average | 4.42 7.40 14.16  41.90 56.64 19.14 33.80  1100.20
S.D. 1.91 0.35 0.45 1.24 1.91 0.36 0.97 118.27
No. WBC RBC HGB HCT MCV MCH MCHC PLT
2101 10.8 7.62 14.8 43.5 57.1 19.4 34 985
2102 7.5 7.49 14.1 426 56.9 18.8 33.1 1138
2103 5.1 7.57 14.4 427 56.4 19 33.7 1005
2104 4.6 7.6 14.4 425 55.9 18.9 33.9 982
2105 3.6 7.67 14.3 42.1 54.9 18.6 34 890
Average | 6.32 7.59 14.4 42.68 56.24 18.94 33.74 1000
S.D. 2.89 0.07 0.25 0.57 0.88 0.30 0.38 89.05
No. WBC RBC HGB HCT MCV MCH MCHC PLT
2201 6.6 7.66 14.1 41.4 54 18.4 34.1 1012
2202 5.7 6.98 13.8 39.5 56.6 19.8 34.9 1208
2203 4.8 7.36 14.1 40.5 55 19.2 34.8 969
2204 4.8 6.92 12.9 38.6 55.8 18.6 33.4 966
2205 3.1 7.49 14.5 42.8 57.1 19.4 33.9 1235
Average | 5.00 7.28 1388  40.56 55.70 19.08 34.22  1078.00
S.D. 1.30 0.32 0.60 1.63 1.24 0.58 0.63 152.60
No. WBC RBC HGB HCT MCV MCH MCHC PLT
2301 8.9 7.97 15 42.2 52.9 18.8 35.5 1019
2302 6.5 8.08 15.7 45.4 56.2 19.4 34.6 1059
2303 3.9 7.4 13.6 41.2 55.7 18.4 33 1190
2304 7.3 7.68 14.9 42.3 55.1 19.4 35.2 1080
2305 4.4 8.01 14.8 44.8 55.9 185 33 1128
Average |  6.20 7.83 14.80 43.18 55.16 18.90 34.26  1095.20
S.D. 2.07 028 0.76 1.82 1.33 048 1.19 65.97
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Appendix 8. Biochemical serum values of male SD rats inhaled
195 for 4 weeks

Reactive Red

No. TP BUN  Creatinine T-Bilirubin  GPT GOT LDH ALP Glucose T-Cholesterol
1001 5.7 12.8 0.6 0.2 27 65 189 187 141 45
1002 6 14.9 0.5 0.2 25 110 1136 258 160 74
1003 6 11.5 0.6 0.1 25 83 136 237 149 64
1004 6.3 13.8 0.6 0.2 4 93 682 264 167 50
1005 6.1 11.9 0.6 0.1 45 107 276 274 178 44
Average 6.02 12.98 0.58 0.16 32.60 91.60 483.80  244.00 159.00 55.40
S.0 022 1.39 0.04 0.05 9.63 18.43 423.00 34.62 14.58 13.11
No. TP BUN  Creatinine T-Bilirubin  GPT GOT LDH ALP Glucose T-Cholesterol
1101 6.3 15.5 0.6 0.2 43 92 274 216 145 54
1102 5.9 15.6 0.6 0.2 40 115 1018 246 137 51
1103 6 11.6 0.6 0.1 33 118 502 348 162 60
1104 6.2 14.1 0.7 0.2 28 93 693 300 150 35
1105 6.2 12.5 0.6 0.1 34 91 228 259 152 52
Average 6.12 13.86 0.62 0.16 35.60 101.80  543.00  273.80 149.20 50.40
S.D 0.16 1.78 0.04 0.05 5.94 13.48 324.57 51.30 9.20 9.29
No. TP BUN  Creatinine T-Bilirubin  GPT GOT LDH ALP Glucose T-Cholesterol
1201 6.4 17.5 0.7 0.2 43 121 400 336 147 44
1202 6.1 14.7 0.6 0.2 48 126 1279 275 126 50
1203 6.4 15.4 0.7 0.2 36 100 430 289 160 50
1204 6.3 14.9 0.6 0.2 45 113 701 295 159 43
1205 6.3 15.2 0.5 0.1 35 77 156 297 122 58
Average 6.30 15.54 0.62 0.18 41.40 107,40  593.20  298.40 142.80 49.00
S.D 0.12 1.13 0.08 0.04 5.68 19.63 429.26 2271 17.96 6.00
No. TP BUN  Creatinine T-Bilirubin  GPT GOT LDH ALP Glucose T-Cholesterol
1301 6.3 13.4 0.6 0.2 39 96 216 266 157 42
1302 6.1 11.9 0.6 0.2 28 105 161 307 140 56
1303 6.1 16.4 0.6 0.2 36 88 124 278 140 51
1304 5.5 11.9 0.7 0.2 27 108 927 284 159 40
1305 6.3 15.1 0.6 0.2 37 94 404 300 115 50
Average 6.06 183.74 0.62 0.20 33.40 98.20 366.40  287.00 142.20 47.80
5.0 0.33 1.99 0.04 0.00 5.50 8.20 331.38 16.58 17.68 6.65

_72_




Appendix 9. Biochemical serum values of female SD rats inhaled Reactive Red
195 for 4 weeks

No. TP BUN  Creatinine T-Bilirubin  GPT GOT LDH ALP Glucose T-Cholesterol
2001 7 12.1 0.7 0.2 33 87 207 98 122 74
2002 6.8 16.3 0.7 0.2 33 86 225 103 135 73
2003 6.8 17.7 0.7 0.2 33 86 211 109 120 60
2004 6.9 10.6 0.7 0.2 37 84 186 198 17 85
2005 6.9 14.7 0.7 0.1 35 101 408 192 149 57
Average 6.88 14.28 0.70 0.18 34.20 88.80 247.40 140.00 128.60 69.80
S.D 0.08 2.93 0.00 0.04 1.79 6.91 90.86 50.40 13.32 11.39
No. TP BUN __ Creatinine T-Bilirubin  GPT GOT LOH ALP Glucose T-Cholesterol
2101 6.2 16.6 0.6 0.2 36 9N 174 135 140 61
2102 6.5 12.4 0.6 0.2 55 131 201 183 130 92
2103 6.4 15.1 0.7 0.2 38 90 199 111 119 60
2104 6.7 15.1 0.7 0.2 36 84 145 141 141 78
2105 6.4 17 0.7 0.2 35 97 447 139 130 69
Average 6.44 15.24 0.66 0.20 40.00 98.60 233.20 141.80 182.00 72.00
S.D 0.18 1.81 0.05 0.00 8.46 18.69 121.66 25.98 897 13.32
No. TP BUN __ Creatinine T-Bilirubin  GPT GOT LOH ALP Glucose T-Cholesterol
2201 6.5 14.1 0.6 0.2 32 82 182 133 123 73
2202 6.8 12.5 0.6 0.2 30 74 130 108 122 90
2203 6.5 17.1 0.7 0.2 39 87 129 142 111 71
2204 6.4 14.5 0.7 0.2 27 84 161 205 139 61
2205 6.6 13.2 0.6 0.1 30 86 435 147 123 60
Average 6.56 14.28 0.64 0.18 31.60 82.60 207.40 147.00 123.60 71.00
S.D 0.15 1.76 0.05 0.04 4.571 518 129.17 35.73 9.99 12.10
No. TP BUN  Creatinine T-Bilirubin  GPT GOT LOH ALP Glucose T-Cholesterol
2301 6.8 20.5 0.7 0.3 39 101 133 137 123 74
2302 6.4 14.8 0.6 0.3 39 130 227 154 105 67
2303 6.8 16.3 0.6 0.2 24 74 104 150 117 60
2304 6.8 15.6 0.7 0.2 30 76 125 127 123 79
2305 6.6 14.7 0.6 0.2 33 111 750 197 135 48
Average 6.68 16.38 0.64 0.24 33.00 98.40 267.80 153.00 120.60 65.60
S.D 0.18 239 0.05 0.05 6.36 23.78 273.67 26.82 10.90 12.18
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Appendix 10. Gross findings of necropsy in SD rats inhaled Reactive Red 195

for 4 weeks
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Appendix 11. Histopathological findings of necropsy in SD rats inhaled Reactive

Red 195 for 4 weeks
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