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ABSTRACT - For the application of nano-sized material in various fields, the evaluation of nano-sized material
toxicity is important. In the present study, various concentrations of 200 nm-sized silicon dioxide nanoparticle suspen-
sion were intraperitonially injected into mice to identify the toxicity of silicon dioxide nanoparticle in vivo. In the
hematological analysis of group II treated with silicon dioxide nanoparticle 100 mg/kg body weight, lymphocytes and
monocytes were significantly different compared to the control group. In group 11l treated with silicon dioxide nano-
particle 200 mg/kg body weight, lymphocytes, monocytes and hemoglobin were significantly different compared to
the control group. In blood biochemical analysis of group III, the concentration of AST, ALT, BUN, and creatinine
were significantly different compared to the control group. Histopathologic examination of the kidney indicated a
mild injury only in mice received 200 mg/kg silicon dioxide nanoparticle. According to the results of the present
study, the significant differences in the hematological and blood biochemical analyses and abnormal histopathological
findings in the mouse kidney may have been related to exposure to silicon dioxide nanoparticle.
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Table 1. Hematology of mice treated with SiO, nanoparticle for 24h
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Parameters” Normal range

Experimental group™

Control Group [ Group 11 Group I
WBC(10%uL) 4.00-15.00 4.53+£0.32 5.17+0.62 6.77 £ 0.45 8.15+0.83
Eosinophils(%) <10.0 0.05+0.02 0.05 £ 0.01 0.03 £0.02 0.05£0.04
Basophils(%) - 1.3£0.27 1.2+ 0.18 1.1£0.12 0.6+ 0.08
Lymphocytes(%) 70.0-81.0 789+ 545 75.6 +4.53 63.5+£3.25" 60.0+6.53"
Monocytes(%) 1.0-5.0 3.32+0.84 3.71+£0.68 10.4 £3.25 8.9+241
RBC(10%uL) 6.00-11.00 7.09+0.73 7.36+0.44 835+ 1.82 8.64 £2.69
Hematocrit(%) 35.0-45.0 37.1£1.12 36.9+1.23 38.7+1.59 38.1+£1.47
Hemoglobin(g/dL) 14.0-18.0 15.2+0.36 14.8+ 041 16.7 £ 0.65 19.4+0.51"
MCV(fL) 35.0-50.0 41.1+2.47 42.4+229 42.7+1.83 39.9+234
MCH(pg) 13.0-22.0 16.5+0.39 16.1+£0.28 15.9+0.52 16.3 £ 041
MCHC(g/dL) 24.0-40.0 32.2+1.55 31.8%1.67 30.1+£2.49 32,74 1.68
Platelets(10°/uL) 600-1,000 6952 +59.3 690.3+61.8 699.4+71.2 763.5 + 64.7

DWBC, white blood cells; RBC, red blood cells; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean

corpuscular hemoglobin concentration

I Control, group I, group IT and group III are intraperitonially administered with the concentration of 8i0O, nanoparticle 0, 50, 100, and

200 mg/kg body weight, respectively
*p < 0.05 compared to control
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Table 2. Blood biochemistry of mice treated with SiO, nanoparticle for 24h

Experimental group”

Parameters” Normal range

Control Group I Group II Group Il
AST(IUNL) 59-247 129.1 £ 13.7 137.3+15.9 227.5+34.7 258.1+ 534"
ALT(JU/L) 28-132 35.1+2.1 322427 18.0+£2.43" 19.4 £3.06°
BUN(mg/dl) 18-29 26.0 £ 0.98 26.5+0.79 26.8 +1.26 354 +1.72"
Creatinine(mg/dl) 0.2-0.8 0.32+0.14 031£0.23 0.31+£0.27 0.17 £0.18

DAST, aspartate transaminase; ALT, alanine transaminase; BUN, blood urea nitrogen.
?Control, group I, group IT and group TII are intraperitonially administered with the concentration of SiO, nanoparticle 0, 50, 100, and

200 mg/kg body weight, respectively.)
*p <0.05 compared to control
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Fig. 1. Histopathological findings of liver after silicon dioxide nanoparticle administration at 24 h. H & E, x 100. A, control group, show-
ing normal structure; B, group I administrated with 50 mg/kg silicon dioxide nanoparticle. Notice no obvious changes; C, group II admin-
istrated with 100 mg/kg silicon dioxide nanoparticle. Notice no obvious changes; D, group Il administrated with 200 mg/kg silicon

dioxide nanoparticle. Notice mild hepatocytes swelling.
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Fig. 2. Histopathological findings of kidney after silicon dioxide nanoparticle administration at 24 h. H & E, x 100. A, control group,
showing normal structure; B, group I administrated with 50 mg/kg silicon dioxide nanoparticle. Notice no obvious changes; C, group 11
administrated with 100 mg/kg silicon dioxide nanoparticle. Notice no obvious changes; D, group Il administrated with 200 mg/kg sili-
con dioxide nanoparticle. Notice mild tubules dilatation and hemorrhage (arrow points) in some areas.
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