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Fig. 2. Body weight (g) change of guinea pig treated with DNCB and 80% oxine copper WG.
*significant difference compared with control group at P<0.05. The value of body weight
(g) of guinea pig treated with DNCB was significantly higher than that of control.

ZF—~ ~ DNCB = 80%TH & J‘Nﬁrliﬁﬂmﬁ“ﬂéﬁf SRV
Table 1. Organ weight (g) change" of guinea pig treated with DNCB and 80% oxine copper WG

Organs/Group Control DNCB 80% Oxine copper
Thymus 0.08+0.03 0.11+£0.04 0.09+0.02
Spleen 0.660.03 0.8240.11" 0.49+0.07”
Liver 21.49+5.22 18.32+3.21 18.60+4.03
Kidney 3.51+£0.21 3.71£0.49 3.09+£0.22

Lung 3.06+0.16 2.95+0.14 3.09+0.44

Heart 1.72+0.09 1.78+0.24 1.59+0.13

Y Values are expressed as mean + S.D.
? Significant difference compared with control group at P<0.05.

Ao ol ENTRPRCR ) 24 2 48 (LI 7 ff DNCB 2 80% M 37155 et A ad
%’“”“F SR AR
Table 2. Scoring of dermal reaction treated with DNCB and 80% oxine copper WG after patch
removal 24 and 48 hours at 6th week in guinea pig

Group Time Animal No.
(hr) 1 2 3 4 5 6 7 8 9 10
Control 24 0/0"” 0/0 0/0 00 00 0/0 00 0/0 00 0/0
48 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
DNCB 24 1/1 2/t 2/1 32 11 2/1 1/1 271 2/1 1/1

48 1/1 vr 11 472 11 2/t 1 1/t 21 11
80% Oxine copper 24 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0

48 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0
Y Data in parentheses indicate erythema score/edema score.
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Fig. 3.

Biiehler test. Dermal sensitization change of guinea pig treated with blank control (a) and

DNCB (b-f) positive control 48 hours after patch removal. The skin of guinea pig showed
slight dermal reaction at 1st week of induction phase (b). The skin showed moderate to
severe dermal reaction at 2nd week(c) and 3rd week (d) of induction phase. The skin showed
slight to moderate dermal reaction at S5th week (e) and 6th week (f) of challenge phase.
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Table 3. Hematological change" of guinea pig treated with DNCB and 80% oxine

copper WG

Parameters/Group Control DNCB 80% Oxine copper
RBC? (10%dL) 5.140.2 5.4+£0.2 5.2+0.2
Het” (%) 41.2£1.6 44.6£1.9 42.242.0
Hb" (g/dL) 14.6+0.3 15.5+0.8 14.940.6
MCV” (fL) 81.5+1.3 82.8+1.8 80.9+0.5
WBC? (10%/dL) 7.541.3 6.5£2.5 8.74£2.7

Y Values are expressed as mean + S.D.
) RBC: red blood cell.

% Het: hematocrit.

Y MCV: mean corpuscular volume.

* WBC: white blood cell.

% Hb: hemoglobin.

1~ DNCB == 80%TfH & 7#71%‘?]***%%%'”%* B = NARIE SH s el
Table 4. WBC differential count change of guinea pig treated with DNCB and 80% oxine

copper WG
Parameters/Group Control DNCB 80% Oxine copper
Monocyte (%) 3.842.7 2.1£2.0 3.5¢1.5
Lymphocyte (%) 36.5£8.5 55.1£18.3 28.9+11.3
Neutrophil (%) 54.4+8.2 35.6+11.8 61.5+£8.4
Eosinophil (%) 5.4+2.0 7.1£8.2 6.1+4.7
Basophil (%) 0.0£0.0 0.0+0.0 0.0+0.0

" Values are expressed as mean + S.D.
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Table 5. Biochemical parameters change' of guinea pig treated with DNCB and 80% oxine

copper WG
Parameters/Group Control DNCB 80% Oxine copper
ALP? (U/L) 167.5+17.7 140.0+41.2 171.0+23.8
ALTY (U/L) 40.247.1 40.745.3 48.1+16.1
ASTY (U/L) 61.9£23.5 70.5+48.4 143.8+120.3
Total bilirubin (mg/dL) 0.1+0.0 0.2+0.1 0.1+0.0
BUN” (mg/dL) 19.843.1 22.6£1.5 18.4+1.8
Cholesterol (mg/dL) 52.5+10.4 45.8+£8.2 42.8+9.0
Creatinine (mg/dL) 0.5+0.0 0.5+0.1 0.5+0.1
y-GT® (U/L) 21.844.1 23.0+9.0 19.846.2
Glucose (mg/dL) 220.5+£27.0 198.8+45.1 226.0+£20.2
Phosphorus (mg/dL) 7.4+0.5 7.240.6 6.9+£0.9
Total protein (g/dL) 4.9+0.2 5.0+0.4 4.7+0.3
Calcium (mg/dL) 10.1+0.7 10.0+0.7 9.8+0.3

Y Values are expressed as mean + S.D.
? ALP: alkaline phosphatase.

3) ALT: alanine aminotransferase.

) AST: aspartate aminotransferase.

%) BUN: blood urea nitrogen.

% y-GT: y-Gluatamyltransferase.
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Fig. 4. Values are expressed as mean (total field of eosinophils of guinea pig skin) = S.D.,
*significant difference compared with control group at P<0.05. The value of
eosinophils of guinea pig treated with either DNCB or 80% Oxine copper was
significantly higher than that of control.
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Fig. 5. Histopathological change of guinea pig treated with DNCB (Toluidine blue stain,
400X). Arrow showed few mast cells infiltration in lesion area of dermis layer.
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Fig. 6. Histopathological change of guinea pig treated with DNCB (H&E stain, 100 or 400X).
The epidermis showed hyperkeratosis with some lymphocytes and neutrophils
infiltration, and fibroblasts and connective tissue proliferation.
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ABSTRACT

Wu, W. J., Yang, C. H., Hwang, J. S., and Tsai, S. F." 2007. Evaluation of dermal
sensitization of Oxine copper in guinea pigs. Plant Prot. Bull. 49: 153-165 (Applied
Toxicology Division, Taiwan Agricultural Chemicals and Toxic Substances Research
Institute, Council of Agriculture, Wufeng, Taichung 41358, Taiwan (ROC))

This study is aimed to evaluate the dermal sensitization of various new formulated or
synthesized compound and provide the important information for people who handle these
chemicals or other users. Experiments were carried out according to the internationally
approved Biiehler test, using skin patch method in guinea pigs to evaluate the dermal
sensitization of domestically formulated 80% Oxine copper. Studies were performed by
experiment I and experiment II. Experiment I were applied to select and confirm irritant
concentrations for the Experiment II. Experiment II, undiluted 80% Oxine copper was used
at the 1st, 2nd and 3rd week of the induction phase. There was no chemical applied at the
4th week and the challenge phase was performed at the 5th and 6th week. The dermal
sensitizing chemical, 2,4-dinitro-1-chlorobenzene (DNCB), was used as the positive
control. The test items included in this study were skin erythema and edema reaction,
hematology analysis, serum biochemical analysis and histopathologic observations. The
domestically formulated Oxine copper applied to the left waist skin of guinea pig did not
show obvious erythema or edema reaction at 24th and 48th hour at every test weeks,
whereas the DNCB positive control exhibited pathological changes of moderate to severe
erythema, edema and eschar at 48th hour. The hematological data did not indicate any
significant change in total red blood count, hematocrit or hemoglobin in Oxine copper
treated group compared with the blank control group (P>0.05). The leukocyte differential
count also did not show significant difference in lymphocytes, neutrophils or eosinophils
in Oxine copper treated group compared with the blank control group (P>0.05). However,
there was a significant increase in lymphocytes in DNCB group compared with blank
control group. The serum biochemical assay showed no significant changes in alkaline
phosphatase (ALP), alanine aminotransferase (ALT), aspartate aminotransferase (AST),
total bilirubin, blood urea nitrogen (BUN), cholesterol, total protein and calcium in both
Oxine copper treated and DNCB groups. Histopathlogical observations revealed no
obvious skin pathological changes except for an increase in eosinophils in Oxine copper
treated group. However, DNCB caused obvious contact hypersensitivity dermatitis, with
hyperkeratosis and acanthosis. There was also hemorrhage in the dermis accompanied by
infiltration of lymphocytes, ecosinophils and few mast cells in lesion areas. Chronic repair
inflammation reaction such as fibroblasts and connective tissue proliferation also occurred
in these areas. The comprehensive tests carried out in this study showed no significant
dermal sensitization reaction of domestically formulated 80% Oxine copper in guinea pigs.

(Key words: Oxine copper, dermal sensitization, guinea pig)

*Corresponding author. E-mail: sftsai@tactri.gov.tw
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