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Fig 1. Chemical structure of Chlorpyrifos (From Worthing,
C.R.etal, 1991. Ref.18)
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Table 1. Grading of skin sensitization rates

(%) Grading Classification

0-8 I Weak

9-28 1l Mild
29-64 1l Moderate
65-80 v Strong
81-100 vV Extreme

Table 2. Evaluation of dermal irritation scale for scoring

dermal reaction in Draize system

Erythema and escar formation

No erythema . ... 0
Very slight erythema (barely perceptible) ................ 1
Well-defined ervthema .............. . o 2
Moderate to severe erythema .............................3

Severe erythema (beet redness) to slight

eschar formation (injuries in depth) ..................... 4

Edema Formation

Noedema .............cooooooiiiiiicccc o 0
Very slight edema (barely perceptible) ...................1
Slight edema (edges of area well-definite raising)........ 2
Moderate edema (raised approximately 1 mm) ..........3
Severe edema (raised more than 1 mm and extending

beyond the area of exposure ..................... .4
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Table 3. Hematological change of guinea pig treated with
1% DNCB and 95% Chlorpyrifos

Item/Group  Control 1% DNCB  95% Chlorpyrifos
RBC(10) 655 & 0.64 518 + 037 528 = 0.52
Het(%) 54.36 £ 3.88 4281 + 3.03° 41.86 + 4.34°
Hb(g/dl) 1700 = 143 1391 + 1.02° 14.01 + 1.26'
MCV(IL) 8216 + 203  82.05 4 2.73  79.00 &+ 2.89
WBC(10") 660 + 1.86 785 +3.26 722 + 165

Values are showed as mean+SD ; asignificant differnce
compared with control group at p < 0.05;DNCB:2,4-
dinitro-1-chlorobenzene; RBC:ired blood cell:Hct:
hematocrit; MCV:mean corpuscular volume; WBC:white

blood cell; Hb:hemoglobin
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Table 4. Scoring of dermal reaction treated with 1%
DNCB and 95% Chlorpyrifos after patch removal 24, 48 and
72 hours at 21-day in guinea pig

Animal No.
Group/(hour) 1 2 3 1
Control

o
f=a]

24 0/0 0/0  0/0  0/0 00 00
48 0/0  0/0  0/0  0/0 0/0 00
2 0/0 0/  0/0 0/0 0/0 0/0
1% DNCB
242220 %2 372 32 22
48 2/1 2/1 /1 2/1 21 241
72 11 4/1 /1 31 1/1 41
95% Chlorpyrifos
24 22 32 3/2 0 3/2 32 22
a8 22 22y ooy 22 1)1
2 41 4/2 42 171 41 1/1
: Erythema/edema
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Fig 2. Guinea pigs appeared moderate to severe erythema and edema after A, 95% Chlorpyrifos; B, 1% DNCB application
upon patch removal 24 hours. Guinea pigs displayed whitish escar formation after C, 95% Chlorpyrifos; D, 1% DNCB

application upon patch removal 72 hours
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Fig 3. 95% Chlorpyrifos and 1% DNCB treated grou,ﬁ)s showed allergic contact dermatitis. A, Skin of guinea pig, notes

hyperkeratosis (H&E stain, > 100) B, Intraepidermal vesiculation, focal hemorrhage and lymphocytic infiltration( H&E
stain, > 200); C, Mast cells () and lymphocytes () infiltrated the dermal layer(Luna's stain, x 400). D, High

magnification of mast cells in C, arrows indicate the abundance of red granules in the cytoplasma(Luna's stain, > 1,000).
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Dermal Sensitization of Technical Chlorpyrifos in Guinea Pigs

Liao*, J.W., S. F. Tsai and S. C. Wang
Applied Toxicology Department, Taiwan Agricultural Chemicals and
Toxic Substances Research Institute

Abstract: Technical Chlorpyrifos was evaluated for sensitizing effect and an well
known skin sensitizer "2 4-dinitro-1-chlorobenzene (DNCB)" as a positive control
chemical based on Guinea Pig Maximization Test (GMPT). The animals exhibited
moderate to severe erythema, edema after 24 and 48 hours, and eschar formation
after 72 hours of Technical Chlorpyrifos application. The total counts of red blood
cell, hematocrit mean corpuscular volume and hemoglobin decreased in
Chlorpyrifos treated animals. The injuries level of Technical Chlorpyrifos are more
severe than 1% DNCB. The lesions of allergic contact dermatitis in Technical
Chlorpyrifos and 1% DNCB treated animal displayed hyperkeratosis,
hyperproliferative epidermis and intraepidermal vesiculation, mainly In lymphocytic
and mast cells infiltration, and focal hemorrhage in the dermal layer. Proliferating
germinal centers were found in the paracortical area of lymph nodes.

Key words: Chiorpyrifos, Dermal sensitization, Guinea pig
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