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C.I.No. Reactive Red 195

Inbzlation toxdicity aseesment of C.J1.No. Reactive Red 125 in Rate

Yong Hyun Chungi - Jeong Hee Han * Kyung Seuk Song : Hyeon Yeong Kim * Sung Bee Lee- Il Je Yu

Center for Occupational Toxicology, Occupational Safety & Health Research Institute, Korea Occupational Safety & Health Agency,

Many reactive dyes have been used in occupational
settings without knowing their toxicity and health hazard
information. To investigate the toxicity of reactive dye,
C.I.No. Reactive Red 195 was exposed to male and female
Sprague Dawley rats by inhalation for 28 days. The rats were
exposed C.I.No. Reactive Red 195 for 6 hrs per day and 5days
per week. The concentrations for the inhalation exposure
were 0, 10, 40 and 160 mg/ . After 4 weeks of exposure, rats
were examined for exposure related changes through
pathology, blood biochemistry and hematology.

There were no dose related changes including clinical signs,
body weight and relative organ weight changes, hematological
and biochemical and histopathological findings.

The results indicate that no observed adverse effect level
(NOAEL) of 28 days inhalatrion toxicity test for C.I.No.

Reactive Red 195 was 160 mg/ .

Key Words C.I.No. Reactive Red 195, Inhalation toxicity,

NOAEL

l. MSDS (materid safety data sheet) R

, o-toluidine
, LDso 50 , IARC (Inter- , benzidine, o-toluidine,

: nationd Agency for Research on Cancer) formaldehyde, PCP (Pentachlo- rophenal),
1, Cr
(tabled).

( , 2000; , 1997). ( , 2000)
, benzidine
7 4-aminodiphenyl , ) .
o 9 2 200 12 13
( 1048

Td 0428638181, Fex 042-8638361, E-mall  d93s@kashang)



batch system

, 1999)

1999
41,456

82,556
46005 (55.7%),
(17.9%)
(clisperse dye)
(reactive dye) (
, 1999).

14,760

(benzicine)
1971
, 20
MAK Al (
), MAK A2 (

B ( )

) MAK

. 2000).
Reactive Red 195
(N=N-)

C.I.No.
(chromophore)

(benzidine)

(IARC, 1972, Zavon €. d.,
1973, Hdey 1975) ,
benzidine-based dyes)

(Nony et a., 1980; Lynn et al., 1980).
(free aromatic

amine) (Nony et d., 1983),
(benzidine congener and
deriveddyes)  Samonella assay

Pivd o 4.,

1984),
(IARC, 1974) , 13 33
-dimethoxybenzidine  (DMOB,  o-dianisi-
dine)

(Morgan ¢ 4.,
1939)

(Gray et ., 1992; 1993; Bdlantyne
1994; Sailstad ¢t dl., 1994),

C.I.No. Reaxctive Red

195

Reactive
red 195

( 1
1997)
1.

C.I.No. Rexctive Red

1% C.I.No. Reactive Red 195
( 1119.86, CyH;qCliN;Op SNa)

C.I.No. Reactive Red 195

KX-100, Sodium phosphate
anhydrous, odiumtri-
polphosphate, Sodium  sulfate
anhydrous ,

C.I.No. Reactive Red 195 199

C.I.No. Reactive Red 195
HEPA filter

7
(Specific Pathogen Free,

SPF) Sprague-Dawley (SD) Rats
barrier system

1 5 1
10,40,160 / 3

1

(inhdlation chamber) 5
( Class
10000 )
243
1012

30-70 %,
-9 -11 mmAq (
150 - 300 Lux

) 12

116
(Modd No. SIS-800DG, SIBATA
Co., LTD, Japan) turn table  dust

Table 1. Anabeic of e toodoity inforration on 92 MSDS of 7 companies

MSDS Rat ord LDs IARC Inhalation Toxicity
Reactive 45 22 0 0
Digperse 36 25 0 0
Acid 9 1 1 0
Fluorescent 2 2 0 0
Sum 92 50 1 0
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(Modd No. DF-3, SIBATA Co.,
LTD, Japan) dust feeder (Model No.
DF-3, SIBATA Co,, LTD, Japan)

3
10 my 4
40mg/ , 160 mg/
1 6 , 5,4
4, monitoring
monitoring . ,
(Model
No. ICS800DG, SIBATA Tech. LTD,
Japan) 30 1
(1) (Gil-
Air, Gilian, USA) 37
12 /min 40
1 2
sampling
Sze

Anderson sampler (Impactor
Serid No. 200913, SIBATA Tech. LTD,,

Japan) sampling
20 , 28.3 L/min
¢ 80 (T60A20, pallflex
products, co., Japan)
5.

Table 2 Erwirznrmentsl condition in inhalsticn charmber duing the expedment

Chamber 0 Chamber 1 Chamber 2 Chamber 3
(Contral) (0 1) 4 /) (160 /)
T() 245 + 15 28 + 16 27+ 17 24+ 17
RH (%) 462 + 93 469 + 97 469 + 94 478 £ 95
P (mmH0) -1046 + 29 982 + 81 -980 £ 7.0 -107.7 £ 19.0
R (I/min) 2032 + 21 2003 + 22 1985 £ 2.0 2002 + 190
T, Tamperdure RH; Rddive Humidity, P, Rressre, R, How Rete
All data velues are expressad as total meen (for 4 wesks) + D.
6.
(1) St At 7
4
ethyl ether : (one-way
ANOVA)
Dunnett P<0.05
P HY 2 HAYEE A
(Sysmex F-820, Jgpan)
white blood cell (WBC), red blood
cdl (RBC), hemoglobin (HGB), hematocrit
(HCT), mean corpuscular volume (MCV),
mean corpuscular hemoglobin (MCH), mean 1.
corpuscular  hemoglobin  concentration
(MCHC), platlet (PLT) : 4
(TBA 20FR, Japan) . : ,
totd protein (TP), blood urea Teble 2 .
nitrogen (BUN), cregtinine (CRTN), total 198520320 /min
bilirubin  (T-BIL), Glucose(GLU), totd 11600 (1 )
cholesterol  (T-CHO), agpartate  amino- 10.27 - 1051
transferase (AST), danine aminotransferase
(ALT), akaine phosphotase (ALP), lactic
dehydrogenase  (LDH .2 monitoring
G 2715 51 ¥ W2 ENEA
, . L , , . Figure 1
, 4
10 % Table 3
t
3799° +6148 %
3%
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160 mg/m3
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0 5 10

15 20 25 30

Exposure Time (Day)

Foure 1. Goreentration in inhalation charrber during the exposure of CINo.
Festive Fed 195 for 4 weeks

Table 3. Comeertration of CINo Fescthe Red 156 by exposire grodps

Concentration (mg )

Groups

Establishment Upper Lower Mean £+ D
Control 0 0.0 0.0 00 0.00
Group 1 10 16.05 8.22 103 + 1.99
Group 2 40 64.59 30.84 406 + 7.80
Group 3 160 220.78 130.94 156.6 + 21.38
47 : 50%
) (respirable particulate
mass) (table 4).
3. 4,
4H1B8% U
, 482 % 10
' Figure 2
1116 % 47

ACGIH (American Conference
of Governmenta Industrid Hygienists)

(ACGIH,
2000),
(inhalable pariculate mass)
0" 100 ( 5% )
' 54.82 %
10 ( 5% )
(thorecic  particulate
mass) ,

1116 % 4 (

C.I.No. Reactive Red 195

201

, Figure 3

10 my 2,3

40 mg/
(p<0.05)
, 4

5.

() 27152

(table 5),

(table 6).

, 2
160 mg/
(p<0.05)

(relative organ weight)
10 mg/
40 mg/

(P<0.05)
160 mg/

(2 gl 2 ol sty A

, Tle 7

Table 8

10mg/ , 40mg/
(TP)

(P<005)

Table 4. Particles sime distribution anatesis of CINe Reactie Red 1585

Stage No. Paticle sze ( ) Particle weight (mg) Ratio (%)
0 11.0- 802 45.18
1 7.00-11.0 452 25.46
2 4.70-7.00 33 18.20
3 3.30-4.70 150 845
4 2.10-3.30 036 2.03
5 1.10-2.10 on 0.62
6 0.65-1.10 001 0.06
7 0.43-0.65 000 0.00
8 -043 000 0.00
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500 r 300

450 F —e— Control 280 f —@— Control
——10 / —o—10 /
—&—40 / —a— 40 /
—-160 / 260 f —m— 160 /

240 |

Body weight (¢
Body weight (

220 |

200 |

250 180

Time (weeks) Time (weeks)

Figure 2 Chanpes of body weight of rmale S0 rmts inhaled Houre 3 Chanoes of body weight of ferrele 5D ets inhaled

ClMe Rescive Fed 195 for 4 woeks ClMe Fescive Bed 195 for 4 woeks
#:10 / ,e :40 / , *:160 / ., p<006vassaod
Table 5 Relatve crgan weights of el 5D els inhalee CLMo. Reactive Red 195 for 4 weels (7.0:0.7)
(Unit : 9% ( 1989)
Control 10 / Q0 | 160 / ’ ’
Body weigt (@) 43772253 444+ 204 4286+ 301 4160261
Thyms 013+ 008 011+002 010+00l 011 +002
Aded R 001+001 001+000 00L+000 001000
Aderd L 001+000 001:000  00L+000 001000 ot &
Tesis R 040+ 004 043:003 039:003 04l:003 3 F&h 2 =Xy
Tesis L 040+ 005 043+002 039002 042002 ,
Heat 030+ 001 02:002 027002 029001
Lug R 025+008 025:000 02000 0254002 v
Lug L 013+ 002 012000 011001 012001 o
Kichey R 033+ 002 031002 030002 035002
Kichey L 033+002 03000l 029002 0344002
e 019+ 002 017:002 017+001 017 +003
Liver 278+022  219+009  250+013  255+010
Brin 047+ 002 052+004 049003 050 +003
Relative orgen weight (%) = ( orgen weight (g) / Body weight (g) )*x100 , 3,
All vaues are eqresssd as men = D. 9 3
Sonificant differences as compared with contrdl: * p < 005 ! !
3 (dvedlar cels
Table & Feltive oroan Weights of fermale SD s inheled CJNo. Fesctive Red 195 (YPePiesd)
for 4 weeks (Urit : % )
Control 10 / 40 |/ 160 /
Body weight () 2737+ 104 2724+ 96 2616+ 119 2535+ 114 C
Thymus 013+ 002 014+ 001 014+ 002 015+ 001
Adrend R 001+ 000 00L+ 000 O0O0L+ 000 00L+ 000 Figure 4
Adrend L 001+ 000 00L+ 000 OOl 000 002+ 000
Ovay R 003+ 000 003+ 000 003+ 000 003+ 000 160mg/
Ovay L 003+ 000 003+ 001 003+ 001 003+ 000
Heart 032+ 002 031+ 002 032+ 002 034+ 002
macrophage)
Lung R 030+ 002 030t 003 030+ 002 030+ 0oL  (TeCopnege)
Lung L 015+ 00I 014+ 000 015+ 002 016+ 001 ,
Kidney R 031+ 002 031+ 002 032+ 002 035+ 003 ,
Kidney L 030+ 00I 030+ 003 03L+ 002 033+ 003
Spleen 020+ 030 020+ 002 019+ 002 019+ 001
Liver 263+ 018 250+ 010 268+ 013 266+ 012
Bran 072+ 002 072+ 004 075+ 004 078+ 005

Reative orgen weight (%) = ( orgen weight () / Body weight (@) ) x 100
All vaues are eqresssd as men = D.
Sonificant differences as compared with contrd: * p < 005
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Table 7. Hernatlogical results in S0 rmts inhaled C1My Beactve Fed 185 for 4 weeks

Contral 0/ o | 160 |
No. of nde 5 5 5 5
WEBC 44+ 191 63+ 289 50+ 130 62+ 207
RBC 74+ 035 76+ 007 73+ 02 78+ 028
HGB 142+ 045 14440025 139+ 060 148 076 (Baselt, 1997),
HCT 49+ 124 427+2051 406+ 163 B2+ 1R
MOV 566+ 191 562+ 088 557+ 124 B2+ 13
MCH 191+ 036 185+ 030 191+ 058 189+ 048 (monoacetylbenzi-
MCHC B8+ 097 3B+ 038 A2+ 063 A3t 119 dine) (diacetylbenziding)
AT 11002+ 11827 100C+ 8905 10780+ 160 10062+ 6697 (
No. of femde 5 5 5 5 ’
WBC 72+ 154 74+ 160 84+ 238 72 308 1996, , 1998),
RBC 80+ 033 82t 05 82+ 03 7% 048
HGB 149+ 043 152+ 058 15041 075 147+ 103 .
HCT 450+ 160 460 173 M5+ 220 My 331 (Bulbulyan e ai., 1995)
MOV 562+ 181 555+ 172 544+ 098 557+ 244
MCH 186+ 043 184t 065 183+ 023 185+ 063 (ACGIH)
MCHC B1+ 053 B 052 B6: 03H B+ 051
AT 10674+ 10057  10P4€+ 3543 10480+ 5766 988+ QA3 (AD)
All vaues ae expressad as meen = D. ( , 2000; ACGIH, 2000),
Sonificat differences as compared with contrd: * p < 0.05
WBC, white bioad cdll (10/mm'); RBG, red blood cdl (10/hm'); HGB, hemodiakin (g/d); HCT. CINo
hemetoait (96); MCV, memn copuscular volume (4 °); MCH, men copuscular hemogiobin® (pg); . ' R
MCHC, mesn copusular hemoglobin conoentration (96); LT, platlet (107 °) Reective Red 195
Table & Biochernisd results in 3D mts inhaled CLNe Fesctive Fed 196 for 4 weeks
Control 10 J 0 [ 160 /
No. of made 5 5 5 5
TP 6.0+ 0.22 61+ 0.16 6.3+ 012 6.1+ 0.33
BUN 130+ 139 139+ 1.78 155+ 113 137+ 1.99
CRTN 0.6+ 0.04 06+ 004 0.6+ 0.08 0.6+ 0.04
T-BIL 0.2+ 0.05 02+ 005 0.2+ 0.04 02+ 00
GLU 159.0+ 1458 1492+ 920 1428+ 17.96 142.2+ 17.68 '
T-CHO 554+ 1311 504+ 929 49,0+ 60 478+ 6.65
AST 916+ 1843 1018+ 1348 1074+ 1963 98.2+ 820 oytochro-
ALT 32.6+ 9.63 356+ 594 414+ 568 334+ 550
ALP 2440+ 3462 2738+ 51.30 2084+ 2271 287.0+ 1658 me P430 '
LDH 4838+ 4230 5430+ 32457 593.2+ 42926 366.4+ 331.38
No. of femde 5 5 . 5 . 5
TP 6.9+ 0.08 64+ 018 6.6+ 0.15 6.7+ 0.18 ( ’
BUN 143+ 293 152+ 181 143+ 176 16.4+ 2.39 i
CRTN 0.7+ 00 07+ 005 06t 005 06t 005 1993 , 199D).
T-BIL 0.2+ 0.04 02+ 0.0 02+ 0.04 0.2+ 0.05
GLU 1286+ 1332 1320+ 897 1236+ 999  120.6+ 1090
T-CHO 69.8+ 11.39 720+ 13.32 710+ 1210 65.6+ 1218
AST 88.8t 6.91 98.0+ 18.69 82.6+ 5.18 984+ 2378
ALT A2+ 1.79 400+ 846 316+ 451 33.0+ 6.36 turn table  air jet
ALP 1400t 5040 1418+ 2898 1470t 3573 1530t 2682 (Model No. DF-3, SBATACo, LTD,
LDH 2474+ 9086 2332+ 12166 2074+ 12917 267.8+ 273.67

Jepar)

All vaues ae eqressad as memn £ D.

Sonificat differences as compared with contrd: * p < 005

TP, tota ptatein (mg/dL); BUN, wrea nitrogen in blood (mgf/dL); CRTN, aredinine (mg/dL); T-BIL, total ) 1" 50
blibin  (mgidL); GLU, duooe (mg/dl); T-CHO, totd dhdezed (mgldl); AST, egpatate

aminorandferase (IU/L); ALT, danine aminarandferase (IUIL); ALP, dkdine phosphotase (IU/L); LDH,

lactic dehydrogenese (IUIL) 001 (60% ) 10 (15% ),

001 (3% )" 10
6% )
(warheit, 1993). C.I.No.



Figure 4. Gl.Mo. Resetive Fed 190 dyes partides in the aleolar region. A, controliZ0: B, exposed Fesctive Fed 198 dyves

160 s 200, Arowes indicate

e,

Reactive Red 195
(table 4) 54.82 %

, 1116 %

25

, 1993)

33 0.21%

clearance

R. K, 1992)
(Schreider, 1983) 10
clearance

clearance

(Walff, R. K.,1992)

(Phalen, 1984) 5 ~
clearance

2.3 mm/min
23mm

(Wolff,

1959 mm/min
32mm
15

15
clearance
(stomach)

my

(macrophage)

160

25

Navy Blue

336 %

Balantyne (1994)  Orasol

Balantyne
: 5
140
33 0.21%
2

Besctive Bed 125 dve partice inoested ahveclsr mecmophanes st the abeclsr

(
1993),
V.
SD C.I.No. Resctive
Red 195 16 , 5,4
0, 10, 40, 160 /
(no observed adverse

effect level, NOAEL) 160 mg/
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