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Preparation of superparamagnetic iron oxide nanoparticles and its acute toxicity to mice

WEN Ming', SONG Lin*, BO Wei*, LI Shao-lin®*, LI Bi-bo® (1. Department of Radiology, The First Affiliated Hospital,
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[ABSTRACT] Objective: To prepare superparamagnetic iron oxide (SPIO) nanoparticles and to observe its acute toxicity on mice, so
as to pave a way for further study on its long-term toxicity and on its role as a carrier in magnetic resonance gene imaging. Methods: The
SPIO nanoparticle was obtained by means of co-precipitation, and its physical and chemical parameters were determined by transmission
electron microscope, atomic force microscope, and 1.5 T super conduct MR, ezc. According to the administration pathway and doses of
SPIO, 90 mice were divided into oral administration (with a total dose of 2 104. 8 mg/kg and a volume of 40 ml/kg, n=30), intrave-
nous injection (a total dose of 438.5 mg/kg and a volume of 25 ml/kg, #=30) and intraperitoneal injection (with a total dose 1 578. 6
mg/ kg and a volume of 30 ml/kg, n=30) groups. Another 10 mice in each group receiving the same dose of normal saline via the same
pathway served as the controls (#=10). The general condition, the major serologic parameters, and the pathological changes of major
organs were observed 14 d after administration in each group. Results: We have successfully prepared SP10, and its core component was

', a specific saturated magnetization of 68. 395 68

Fe; O, crystal, with a size of 20-35 nm, a T, relaxivity of 0. 155X 10°mol ' « sec™
emu/ g, and a retentivity of 21. 463 74 Gs. There was no death of mice during the observation. There was no significant difference in se-
rological parameters between mice of different groups and between each experiment group and their corresponding control group. No e-
dema, degeneration and necrosis were seen in the liver, spleen, kidney, heart, and lungs by H-E staining and marrow by Wright stai-
ning; only a few blue particles were observed in the liver and spleen in the administration groups by Prussian blue staining, none ob-
served in the control groups. Conclusion: SPIO prepared in the present study meets the requirement of MR imaging, with no acute tox-
icity to mice, and warrants further study for future MR gene imaging.
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WMF K 2.5 g # BB T-40,1. 14 g =S L&A
0.43 g AR (ZHBE/RILIZIE 2« DIEA . A
SORAETR GhE S H fih 58007 2 SR R D B 1 i A
K 4 ml LK 11 ml, 4+ pH H>9. 2; 2 )5
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Y1 000X g B> 15 min, B 5 W, 8 4l K #6100
5 B BN AR UE 24 h,0. 22 pm SR P08 HE
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1.5 T M58 MR AR I o AH 3¢ #AL 48 B L 40 45 %
OB ORI /N LT, 5t 78 258 | L i R Ak i B | L
2% Rl A R B TR

1.3 FHshdhrmAn® (EEEHSE WD
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PHRE L U L3 AR HEZ 1 ol s i kR S 41 5 i
1 438.5 mg/kg, AR AT 25 ml/kg P 3& 4 25Uk
£ D/ BB K — Uk M 1 5 0. 4 ml s I s T S LB
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PREE S U B L 3 IRILTEST 0.8 ml,
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Main biochemical indices of mice in each group

(x£s)

Oral administration

Intravenous administration

Intraperitoneal administration

Index Saline control SPIO Saline control SPIO Saline control SPI10O
(n=10) (n=30) (n=10) (n=30) (n=10) (n=30)
AST(zp/U L1 143.524+8.76 151.7049. 79 140.5047. 62 143.20+7. 35 144.0949. 37 140.4049. 30
ALT(zp/U-« L1 40.424+6. 86 40.20+5. 35 38.437+4.33 43.2044.57 37.46+5.83 42.3043.27
Cr(cg/pmol « L™ 9.25%40. 32 9.68+0.77 9.19+0.18 9.46+0.62 9.10%0. 56 9.26+1.03
BUN(cp/pmol « L™ 8.4140. 37 8.5940. 42 8.5940.48 8.5140.06 8.7140.82 8.7740.53
LDH(zp/U -« L™D 420.30+11. 31 417.60+13. 60 421.20+9. 54 409.90+8.79 415. 60+10. 27 423.60+10.18
UA(cg/pmol « L™1) 141.65+7. 29 139.3047. 45 145.1645. 29 144.404+8. 96 143.05+6. 29 143.404+6. 20
TBIL(cg/pmol « L71) 1.87+0.05 1.8340.15 1.914+0.12 1.85+0. 14 1.9340.09 1.784+0. 11
TBA(cp/pmol « L™ 1.6040.19 1.514+0.21 1.6040. 15 1.66+0.13 1.5840.23 1.5640.13
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Tab 2 Organ coefficient in each group

(x+s)

Oral administration

Intravenous administration

Intraperitoneal administration

Organ Saline control SPIO Saline control SPIO Saline control SPIO
(n=10) (n=30) (n=10) (n=30) (n=10) (n=30)
Liver 31.5042.56 31.5041.83 31.6041.97 30.1043.53 30.9042. 35 31.6042.63
Spleen 4,494+1.01 4,7440.71 4,6040.78 4,4140.92 4.65+0.63 4,3340.87
Kindey 7.86+0.79 8.01+1.09 7.97+0. 65 7.624+0.91 7.77+0.98 7.67+0.84
Heart 3.36+0.58 3.56+1.03 3.45+0. 81 3.30%+0.06 3.624+0.57 3.424+0.91
Lungs 2.87+0.69 2.84+1.04 2.90+0.58 2.934+0.73 2.73%+0.91 3.0640. 81
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WFFE X SPIO FEAT T 112 (1 3l ) 52 56 A MR I R 3K
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Fig 1 No significant changes were observed in liver, spleen, kidney, heart, and lungs by H-E

staining and marrow by Wright staining after administration in rats

A': Liver tissue in oral administration group(H-E, X 400); B:Spleen tissue in intravenous administration group (H-E, X 200); C:Kindey tissue

in intraperitoneal administration group (H-E, X400); D:Heart tissue in intraperitoneal administration gruop (H-E, X400); E:Lung tissue in

oral administration gruop (H-E, X400); F:Marrow tissue in intravenous administration group(Wright staining, X1 000)
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Fig 2 Prussian blue staining result of

liver and spleen tissue after administration
Only a few blue particles were observed in the liver in the intraperito-
neal administration group (A, X400) and in the spleen in the intra-

venous administration group (B, X200)
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