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ABSTRACT : SDK (skin decontamination kit) is new skin decontaminant which is developed by ADD
(Agency for defence development). In this study, four-week toxicity of SDK was investigated using bea-
gle dogs and Sprague-Dawley rats. The beagle dogs and Sprague-Dawley rats were dressed topically
seven days per week for 28 days, with dosage of 0, 0.25, 0.8 and 1 g/kg/day, respectively. Animals
treated with SDK did not cause any death and show any clinical signs. They did not show any sig-
nificant changes of body weight, feed uptake and water consumption. They were not significantly dif-
ferent from the control group in urinalysis, ocular examination and histopathological examination. In
hematological and serum biochemical assay, there were no-dose-defendent changes. Therefore, SDK
was not indicated to have any toxic effect in the beagle dogs and Sprague-Dawley rats when it was
dressed topically below the dosage 1 g/kg/day for four weeks.
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Fig. 1. Daily mean body weights in male(a) and female(b) beagle
dogs dressed with SDK. Each value represents the mean+S.D. of 3
beagle dogs.
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Fig. 2. Daily mean body weights in male(a) and female(b) rats
dressed with SDK. Each value represents the mean+S.D. of 10 rats.
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Table 1. Urinalysis in beagle dogs dressed topically with SDK

Sex Male Female
Group Control Low Middle Hi i i
gh Control Low Middle High

Dose (g/kg/day) 0 025 0.8 1.0 0 025 0.8 10

No. of animal 3 3 3 3 3 3 3 3

.. - 3 3 3 3 3 3 3 3
Nitrite + 0 0 0 0 0 0 0 0
Urobilinogen 0.1 3 3 3 3 3 3 3 2
(Ehrilich unit/d) 1 0 0 0 0 0 0 0 1
- 2 0 2 2 3 1 3 2

Protein + 1 3 1 1 0 2 0 1
(mg/dl) 30 0 0 0 0 0 0 0 0
100 0 0 0 0 0 0 0 0

6 0 0 0 0 0 0 1 1

H 6.5 1 1 1 1 2 2 2 0

P 7 1 2 2 1 1 0 0 1

7.5 1 0 0 1 0 1 0 1

Occult blood 4'_ (3) (3) 3 3 % % (3) 8
1.000 0 0 0 0 0 0 0 1

1.005 0 0 0 0 0 0 0 0

1.010 2 0 0 0 0 0 0 0

Gravity 1.015 0 2 0 1 1 0 0 0
1.020 0 0 1 1 0 1 0 2

1.025 0 0 1 0 1 1 1 0

1.030 1 1 1 1 1 1 2 0

Ketone body - 3 3 3 3 3 3 3 3
(mg/dl) +(5) 0 0 0 0 0 0 0 0
e 1 - 3 3 3 3 3 3 3 3
Bilirubin + 0 0 0 0 0 0 0 0

- 3 3 3 3 3 3 3 3

e +(0.1) 0 0 0 0 0 0 0 0
+0.25) 0 0 0 0 0 0 0 0

Table 2. Urinalysis in rats dressed topically with SDK

Male Female

Control Low Middle High Control Low Middle High
0.25 0.8 0.25 0.8 1.0
5 5 5

Sex
Group
Dose (g/kg/day)

No. of animal

w
w

Nitrite

Urobilinogen
(Ehrilich unit/d})

+
0.1
1
Protein =+
(mg/di) 30

100

6.5
7

pH 75
8

85

QOccult blood

Gravity 1.015

Ketone body -
(mg/dl) 5

Bilirubin

Glucose

(e/dh) +(0.1)
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Table 3. Hematological values of beagle dogs dressed topically with SDK

\Sex Male
Parameter \Group Control Low Middle High
\Dose (g/kg/day) 0 0.25 0.8 10
Neutrophil (%) 70.33-£14.84 68.66+13.31 66.00+6.24 57.3343.78
Lymphocyte (%) 29.00+14.73 31.00-£13.74 31.66+7.37 40.00+ 6.24
Monocyte (% 0.33+0.57 0334057 1.00£1.73 2.33+2.33
Eosinophil (%) 0.33+0.57 0.00+0.00 133+1.52 0.00£0.00
Basophil (%) 0.00£0.00 0.00+0.00 0.00£0.00 0.00£0.00
é’ x 10 /ul) 13.50+3.79 14.66+2.90 10.70+2.40 10.86+3.69
RBC x106/ul) 6.94+0.14 6.30+0.69 5.41+0.17* 5.71+0.37*
HGB (g/d! 15.53+0.51 15.06+£1.15 13.70+£0.45 14.10+0.75
HCT (%) 45.00+1.00 43.00+2.64 40.66+1.52* 40.33%1.52%
MCV (fL) 65.00+1.00 69.00+5.29 75.00+1.00* 71.00+£3.60
MCH (pg) 22.00%0.00 23.33%1.52 25.00-0.00 24.33+0.57
MCHC (g/dl) 34.00£0.00 34.00+1.00 33.00+0.00 34.00+1.73
PLT (x 10°)1) 348.66+110.40 283.66+57.50 330.00+£42.14 353.33+27.20
\Sex Female
Parameter \Group Control Low Middle High
\Dose (g/kg/day) 0 0.25 0.8 1.%
Neutrophil (%) 73.00+7.81 62.33+7.09 66.33+8.62 59.66+11.50
Lymphocyte (%) 25.66--7.23 36.66+8.08 31.33+£9.29 36.33+10.69
Monocyte (% 0.66+0.57 0.33+057 1.33+2.30 1.00+1.73
Eosinophil (%) 0.66-£0.57 0.33+0.57 0.66+0.57 233+0.57*
Basophil (%) 0.00+£0.00 0.00%0.00 0.00-£0.00 0.00--0.00
WBE (x 10 /u 11.26+1.87 13.00+2.68 14.20+2.89 12.93+4.22
RBC (X 10%) 6.840.59 6.87-£0.09 721%£0.15 6.6010.64
HGB (g/d! 15.46£1.09 15.70+0.72 16.56+0.41 15.33+1.72
HCT (%) 45.00£3.00 4533%2.08 48.00£1.00 44.66+4.72
MCV (L 65.66+1.52 66.00-3.00 66.33+£0.57 67.33%0.57
MCH 22.33+0.57 2233+1.52 223340.57 22.66+0.57
MCHC (g/d]) 33.66+0.57 34.00+0.00 34.00+0.00 34.00%0.00
PLT (x 10°4u) 385.00£72.79 379.66+ 84.59 341.00+73.547 3223347144

Each value was expressed as mean+S.D. of 3 dogs. *, significantly different from control group (p<0.05). WBC, white blood cell; RBC, red
blood cell; HGB, hemoglobin; HCT, hematocrit; MCV, mean corpgscglar volume; MCH, mean corposcular hemoglobin; MCHC, mean cor-
poscular hemoglobin concentration; PLT, platelet.

Table 4. Hematological values of rats dressed topically with SDK

\Sex Male
Parameter \Group Control Low Middle High
\Dose (ghe/day) 0 0.25 0.8 10
Neutrophil (X 10°/ul) 1.30+0.28 1.48+0.43 1.83+1.58 1.89+0.94
Lymphocyte (X 10", /ul) 8.68+3.04 7.28%2.65 6.06+2.80 7.87+1.50
Monocyte (X 10°[u. 0.2710.09 021+0.12 0.2310.15 0.21+0.07
Eosinophil (x 107 l) 0.0840.04 0.09%0.05 0.08+0.04 0.09+0.06
Basophil (X 107 K 0.06+0.02 0.04+0.02 0.02+0.02* 0.03+0.01*
Leukocyte (X 10 Pl 0.19%0.08 0.14+0.12 0.15+0.20 0.14%0.04
WBC (X 10°/u)) 10.57+331 923+3.17 8.38+4.46 10.24+2.26
RBC (X 107 7.30+0.30 7.25%0.35 7.71+0.82 7.13+033
HGB (g/d! 14.08+0.39 14.25%0.69 14.42%0.70 13.72%0.54
HCT (%) 44523 1.55 45.64+2.29 47231432 4416+ 1.83
MCV (fL. 61.05+1.34 62.97+1.95 61.39% 1.64 62.01+1.44
MCH (pg 19.30+0.57 19.67+0.72 18.83+1.44 1927+0.73
MCHC (g/dI) 31.66+0.86 31.24%0.63 30.70+2.09 31.10+0.54
PLT (x 10°/1)) 1014.90+£97.65 1022.40+110.33 1115.00177.19 982.90+ 281.06
\Sex Female
Parameter \Group Control Low Middle High
\Dose (g/kg/day) 0 0.25 0.8 10
Neutrophil (X 10%) 1.07+0.33 1.15+0.25 1.37:0.87 1.43+0.89
Lymphocyte (X 103/ul) 535+1.74 5.78%1.90 5.87+2.09 5.06+1.79
Monocyte (X 10°/ul) 0.16%+0.06 0.28%0.28 0.23+0.23 0.15+0.15
Eosinophil ( ><10/ 0.12+0.09 0.21+0.23 0.11+0.09 0.10+0.05
Basophil (X 10 }Sl 0.03%0.01 0.05%0.03* 0.02+0.02 0.02%0.01
Leukocyte (x 10 ) 0.09%0.03 0.20+0.13 0.13+0.10 0.09+0.04
WBC (X 10°/u)) 6.8211.93 7.67+2.24 7.73%+3.10 6.8512.71
RBC (X 10°/u]) 7.14+0.45 7.14+0.62 729031 7.17+0.40
HGB (g/d! 13.69+0.61 1361+1.18 14.03%+0.55 14117058
(«Q 41.96%2.09 4231%3.85 43.04% 1.62 4314%221
Mcv ) 5883+ 1.17 59.30+1.38 59.04%0.86 60.19% 1.41
MCH (pg) 19.20+0.42 19.08+0.42 19.24+0.39 19.69+0.71
MCHC (g/dI) 32.65%0.40 32.19+0.69 32.57+041 32.72+0.59
PLT (X 10°/) 1013.30% 155.83 837.10+235.39 1099.00%+159.93 906.20+302.24

Each value was expressed as mean+S.D. of 10 rats. *, significantly different from control group (p<0.05). WBC, white blood cell; RBC, red
blood cell; HGB, hemoglobin; HCT, hematocrit; MCV, mean corpgscglar volume; MCH, mean corposcular hemoglobin; MCHC, mean cor-
poscular hemoglobin concentration; PLT, platelet.



Table 5. Serum biochemical values of beagle dogs dressed topically with SDK
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\Sex Male
Parameter \Group Control Low Middle High
\Dose (g/kg/day) 0.25 0.8 1
ALT (UL 10.0020.00 11.334+2.30 10.0020.00 10.0020.00
AST (IU/L 10.6611.15 10.00%0.00 10.0020.00 10.00%0.00
CHOL (mg/dl) 199.00+26.15 153.66+22.18 173.00£43.30 178.66+31.37
GLU (mg/d)) 1163311792 131.00%25.51 100.664.72 105.331 10.50
TB (mg/dl) 0.40%0.17 0.26+0.11 0.26+0.05 0.26 £ 0.26
TP (g/d 6.93+0.45 6.13% 0.64 6.43 0.41 6.30%0.65
TG (mg/dl) 29.00+ 4.58 25.33%40.57 25.00%0.00 30.00% 7.00
ALP (IU/L) 186.33134.53 166.00+91.80 196.66+55.19 152.33+16.28
LDH (1U/L) 375.66+169.97 282.66+147.45 233.33%25.38 308.66+218.77
CREAT (mg/dl) 0.86+0.05 0.76+0.05 0731015 0.76+0.15
BUN (mg/d 18331057 16.66+1.15 14.3344.04 18.00%6.24
Ca (mg/ 13161075 1216+ 1.44 12161094 12.0010.40
Albumin (g/d) 3.40X0.20 3.06+0.20 3.03¥025 3.00%0.51
\Sex Female
Parameter \Group Control Low Middle High
\Dose (g/kg/day) 0 0.25 038 10
ALT (IU/L 10.004-0.00 10.0040.00 10.66%1.15 12.66+3.78
AST (IU/L 10.00+0.00 10.000.00 10.00%0.00 10.00%0.00
CHOL (mg/d/) 139.00%16.09 140,66+ 23.50 166.00=6.55 188.66 1 7.63*
GLU (mg/dl) 86.00+15.16 86.66+ 10,01 101.00+ 8.18 126.66+13.01*
TB (mg/dl) 0.23%0.05 0.30+0.10 0264011 0.23%0.05
TP (g/d)) 5.03+0.89 5.30+0.70 6.73+0.66 6.26% 0.64
TG (mg/dl) 25.00%0.00 29664+ 8.08 32.00+ 2.64 31.00% 2.00
ALP (IU/L) 197.00185.24 105.00%24.87 22266+ 138.86 241.33499.11
H (_}U 242331 58.82 198.00%23.57 217.00% 78 .84 271.00% 38.22
CREAT (mg/dl) 0.73%0.15 0.76 £ 0.11 0.93+0.15 0.80+ 0.80
BUN (mdg/dl) 14331351 17.3342.08 22.66% 5.50 17331378
Ca (mg/ 10431191 11.16+0.98 13.5310.30* 13.00+1.05
Albumin (g/dl) 2.5010.55 2703026 3.60+0.50* 3.16%0.11

Each value was expressed as mean+S.D. of 3 dogs. *, Significantly different from control group (p<0.05). ALT, alanine transaminase; AST,
aspartate transaminase; CHOL, Total cholesterol; GLU, glucose; TB, total bilirubin; TP, total protein; TG, triglyceride; ALP, alkaline phos-
phatase; LDH, lactate dehydrogenase; CREAT, creatinine; BUN, blood urea nitrogen.

Table 6. Serum biochemical values of rats dressed topically with SDK

\Sex Male
Parameter \Group Control Low Middle High
\Dose (g/kg/day) 0 0.25 0.8 10
ALT (u/l 47.54+7.98 57.11210.02 53.364-9.05 55.86+5.97
AST (u/l 213.54%20.75 244.70% 54.62 258.10+42.92 243.63+43.59
CHOL (mg/dl) 46.60+12.07 5230+ 8.78 48.60+8.97 52.90+9.18
GLU (mg/d]) 120.90+ 26.46 131,50 18.92 103.20¥22.38 108.70%19.54
TB (mg/dl) 0.13%0.03 0.16%+0.03 0.13%0.01 0.1350.01
TP (g/d)) 7.06+0.72 7.67+0.56 7.20%0.59 7.08%0.56
TG (mg/d]) 67.10+20.51 62.10+25.55 53.00+18.73 72.80+ 25.45
ALP (u/l) 17170+ 51.77 201.20=57.35 201,20+ 55.47 194.90 49.64
Ca (meg/d]) 9.6210.63 1017 1.70 10.04+0.91° 10.41£10.41
CREAT (mg/dl) 0.35+0.07 0.52%0.10* 0.36+0.08 0.3140.09
BUN (mg/d 17.134.32 17.68%2.28 14.99%3.15 15.222.02
Cl (megq), 103.7013.79 113.50£ 8.00 109.10%7.55 107.90% 5.65
Alb (g/dl) 3.8310.29 42171048 3514040 3581031
\Sex Female
Parameter \Group Control Low® Middle High
\Dose (g/kg/day) 0 025 0.8 19
ALT (uft 45914771 46.78+7.48 52.12+6.96 53.64+15.06
AST (wl 184.67+43.13 187.23¥ 44.05 105.31434.17 181.01+34.16
CHOL (mg/d]) 34.90%7.65 42.2514.89 43.90%8.09 4320%12.62
GLU (mg/dl) 114.10¥22.08 102.38+18.94 116.11+15.62 108.60+ 28.03
TB (mg/dl) 0.15+0.03 0.17+0.02 017+ 0.04 0.14+0.04
TP (g/dl) 6.010.53 6.56+0.32 678+ 0.73* 6.25+0.51
TG (mg/dl) 24.40+8.77 3275+ 6.84 36.70+7.45* 31401842
ALP (u/l) 108.30+27.28 106.63+25.25 110.70%27.77 86.10%23.28
Ca (meg/d 8.24%0.69 9.03+0.45 9.25+1.12 8.9470.69
CREAT (mg/dl) 0.34%0.10 0.35+0.12 0.31%0.07 0.29%0.06
BUN (mg/d 1402%2.37 1549226 13.72%¥2.99 13.26+ 1.74
Cl (meq/, 92.20%3.68 94.13% 14.15 100.80+ 8.05 96.20%6.51
Alb (g/dly 3651036 379%032 4.02+036 3774025

Each value was expressed as mean+S.D. of 10 rats. °, Value was expressed as mean=+S.D. of 9 rats. , Values of low treated group were ex-
pressed as mean+S.D. of 8 rats. *, Significantly different from control group (p<0.05). ALT, alanine transaminase; AST, aspartate transaminase;
CHOL, cholesterol; GLU, glucose; TB, total bilirubin; TP, total protein; TG, triglyceride; ALP, alkaline phosphatase; Ca, calcium; CREAT, creatin-
ine; BUN, blood urea nitrogen; Cl, chloride,; Alb, albumin.LDH, lactate dehydrogenase; CREAT, creatinine; BUN, blood urea nitrogen.
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Table 7. Prothrombin time and thromboplastin

dogs dressed topically with SDK

time of beagle
(unit: second)

Sex \Group Control Low Middle High
\Dose (g/kg/day) O 0.25 0.8 1.0
PT Mean 1066 10.00 10.66 10.00
Male S.D. +0.57 +£2.00 +0.57 +1.00
PTT Mean 18.00 16.66 20.66 19.33
S.D. +1.00 +0.57 +2.08 +1.15
PT Mean 1166 1133 11.00 10.33
Female S.D. +152 +152 £1.00 £2.08
PTT Mean 21.66 24.00 27.00 19.00
S.D. +3.05 +1.00 +5.19 +2.64

Each value was expressed as mean£S.D. of 3 dogs. PT, Prothrom-
bin time; PTT, Partial thromboplastin time.

Table 8. Prothrombin time and thromboplastin time of rats dressed
topically with SDK (unit: second)

Sex \Group Control Low Middle High
\Dose (g/kg/day) 0 0.25 0.8 1.0
PT Mean 20.89 2450 2500 25.56
Male S.D. +6.07 +£193 +793 +3.84
PTT Mean 3463 3613 36.00 37.78
S.D. +6.70 +7.94 £6.69 $6.80
PT Mean 2350 2186 23.10 2130
Female S.D. +645 +344 +3.67 +£2.21
PTT Mean 30.10 31.00 3233 3313
S.D. +428 +4.73 +653 £5.67

Each value was expressed as mean-+S.D.

bin time; PTT, Partial thromboplastin time.

of 10 rats. PT, Prothrom-
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Table 9. Relative organ weights of beagle dogs dressed topically with SDK (unit: %)
\Sex Male
Variable \Group Control Low Middle High
\Dose (g/kg/day) 0 0.25 0.8 10
Heart 0.7340.05 0.69+0.04 0.70+0.04 0.73+0.03
Liver 3.22+0.08 3.07+0.15 3.08+0.26 3.441+0.36
Spleen 0.254-0.08 0.25+0.04 0.224+0.01 0.294+0.08
Brain 0.71+0.05 0.82-+0.03 0.8010.04 0.724+0.06
Adrenal gland Left 0.01+0.00 0.01+0.00 0.01+£0.00 0.01£0.00
Right 0.01+0.00 0.01+0.00 0.010.00 0.01+0.00
Thymus gland 0.10+0.02 0.11+0.02 0.10+0.01 0.12+0.01
Salivary gland Left 0.05+0.01 0.061+0.02 0.054+0.00 0.05+0.00
Right 0.04+0.01 0.061+0.01 0.05+0.00 0.05+0.00
Lung 0.86+0.13 0.78+0.06 0.6410.29 0.7610.10
Kidney Left 0.23+0.03 0.2610.04 0.244-0.01 0.25+0.02
Right 0.241+0.04 0.251+0.03 0.23+0.01 0.25+0.02
Testis Left 0.04+0.01 0.04+0.02 0.05+0.01 0.0510.02
Right 0.0410.01 0.051+0.00 0.05+0.01 0.05+0.02
\Sex Female
Variable \Group Control Low Middlc High"
\Dose (g/kg/day) 0 0.25 038 19
Heart 0.70+0.11 0.73+0.05 0.69+0.08 0.73+0.09
Liver 3.01+0.39 2.92+0.32 2.76+0.11 2.86+0.06
Spleen 0.28+0.08 0.31+0.03 0.33+0.08 0.30+0.06
Brain 0.87£0.08 0.801+0.10 0.831+0.08 0.80+0.01
Adrenal gland Left 0.0140.00 0.01+0.00 0.01+0.00 0.01+0.00
Right 0.01+0.00 0.01+0.00 0.011+0.00 0.01+0.00
Thymus gland 0.13+0.00 0.14+0.03 0.10+£0.02 0.12+0.22
Salivary gland Left 0.041+-0.01 0.04+0.00 0.05+0.01 0.04+0.01
Right 0.041+0.02 0.05+0.01 0.0540.01 0.04+0.01
Lung 0.72+0.08 0.78+0.12 0.73+£0.10 0.77+0.15
Kidney Left 0.224+0.02 0.261+0.09 0.22+0.01 0.23x0.01
Right 0.20+£0.02 0.1440.12 0.194-0.05 0.22+0.02
Ovary Left 0.001+0.00 0.000.00 0.001-0.00 0.00+0.00
Right 0.0010.00 0.004-0.00 0.00+0.00 0.00+0.00

Each value was expressed as mean+S.D. of 3 dogs.
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Table 10. Relative organ weights of rats dressed topically with SDK (unit: %)
\Sex Male
Variable \Group Control Low Middle High
\Dose (g/kg/day) 0.25 0.8 v
Liver 2.961+0.17 3.00+0.19 2.79+0.26 2.88+0.10
Spleen 0.23+0.03 0.22+0.03 0.24+£0.13 0.22+0.05
Kidney Left 0.38+0.01 0.391+0.04 0.394+0.08 0.384-0.02
Right 0.40+0.02 0.39+0.03 0.401+0.09 0.401+0.04
Adrenal gland Left 0.010+0.003 0.011+0.003 0.0131+0.003 0.0114-0.004
Right 0.010+£0.004 0.009+0.003 0.01240.005 0.010+0.003
Heart 0.40+0.03 0.40+0.05 042+0.21 0.384-0.03
Lung 0.60+0.07 0.65+0.12 0.901+0.95 0.56+0.15
Thymus 0.231+0.04 0.18+0.03 0.194-0.03 0.27+0.09
Brain 0.58+0.04 0.61+0.06 0.621+0.07 0.61+0.04
Hypophysis 0.0044-0.002 0.0040.002 0.00340.001 0.005+0.002
Salivary gland Left 0.091+0.02 0.1010.03 0.12+0.04 0.10+0.02
Right 0.09+0.01 0.10+0.02 0.11+0.04 0.10+0.03
Testis Left 0.441+0.04 0.4410.05 0.441+0.05 0.44+0.09
Right 0.43+0.04 0.4340.05 0.45+0.05 0.47+0.06
\Sex Femaie
Variable \Group Control Low Middle High
\Dose (g/kg/day) 0.25 08 T
Liver 3.06+0.12 3.14+0.36 3.09+0.15 3.28+0.31
Spleen 0.224-0.03 0.28+0.07 0.244-0.03 0.23+0.03
Kidney Left 0.354:0.02 0.384:0.02 0.38+0.02 0.3840.05
Right 0.361+0.02 0.38+0.02 0.374+0.02 0.3740.03
Adrenal gland Left 0.018+0.003 0.01710.003 0.0201-0.004 0.0194£0.004
Right 0.01710.004 0.01940.004 0.01740.002 0.019+0.004
Heart 0.431+0.12 0.39+0.05 0.41£0.04 0.41+0.04
Lung 0.67+0.09 0.71+0.32 0.74+0.10 0.66+0.06
Thymus 0.21+0.04 0.234+0.05 0.221+0.04 0.23+£0.04
Brain 0.79+0.06 0.80+0.06 0.761+0.04 0.81+0.05
Hypophysis 0.0060.002 0.00710.002 0.005+0.002 0.0060.002
Salivary gland Left 0.08+0.03 0.100.02* 0.10+0.01 0.10+0.01
Right 0.09+0.02 0.11+£0.02* 0.09+0.01 0.10+0.01
Ovary Left 0.0281+0.017 0.028+0.006 0.029£0.003 0.0311+0.008
Right 0.02410.007 0.02810.006 0.028£0.006 0.029+0.006
Uterus 0.20£0.07 0.221+0.08 0.23+0.07 0.21+0.06

Each value was expressed as mean+S.D. of 10 rats. *, Significantly different from control group (p<0.05).
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