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[Abstract] Objectives: To observe the target distribution of magnetic nano C3- transferase carrier under
external magnetic field in injured spinal cord and explore this time-related effect. Methods: Drug carrier
microsphere was constructed; the particle size, zeta potential, magnetic properties, drug release were assessed;
the morphology was observed by transmission electron microscopy; the in vitro cytotoxicity was tested either;
and the cellular uptake was analyzed using fluorescence microscopy. Eight—two SCI rats were divided into 5
groups randomly: Group A (n=20), fluorescein isothiocyanate group (FITC) administered by caudal vein, 20
rats; Group B (n=20), drug carrier microsphere administered by caudal vein; Group C(n=20), drug carrier
microsphere administered by caudal vein and external magnetic 15min;  Group D (n=12), drug carrier
microsphere administered by caudal vein and external magnetic 30min; Group E  (n=10), drug carrier
microsphere administered by caudal vein and external magnetic 1h. 10 rats in Group A, B and C respectively
were selected, and the tissues including liver, kindey, spleen and T10 spinal cord were harvested 1h after

administration by caudal vein, then the liposome distribution in these tissues was observed under fluorescence
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microscopy. 10 rats in Group A, B, C, D and E respectively were sacrificed and the T10 spinal cord was
harvested 1h after administration by caudal vein, and the iron contents were assayed by flame atomic absorp-
tion spectrophotometry. 2 rats in Group D sacrificed and the T10 spinal cord was harvested 1h after adminis-
tration by caudal vein, and the distribution of drug carrier microsphere was observed under electron micro-
scope. Results: Drug carrier microspheres showed good dispersion, with the saturation value of magnetization

of 63.5emu/g,
MCF-7 cells,

and the carrier could maintain drug realease in vitro until day 9; when co—culturing with

the average cell survival rate was 78.10%; FITC fluorescence density of Group C in injured
center was more than group A and B. The iron contents in spinal cord of Group C showed significant differ-
ence than Group A and B (P<0.05), and those in group E were more than group C (P<0.05), while those in
group D showed no difference than group C. The carriers were noted gathering in the center of injury and

into neurocyte under electron microscopy. Conclusions: Magnetic nano C3— transferase drug carriers can accu-
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mulate into injured site of spine cord and enter neurocyte;

can achieve optimal effect for aggregation.

adding external magnetic field of 30min after SCI
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Figure 1 Drug carrier microsphere observed by TEM sounds spherical,

nano—Fe and C3-transferase are encapsulated into the core

ity of drug carrier microsphere,

the valve is 63.5emu/g Figure 3

30s . Imin, £1 %7 3k 75 0 ER 16 B 5 N 20 4 (x200)

Drug releasing cure of drug carrier under room temperature,

d.e.f MCF-7
a WA b HBA ¢ K CH(x200) £
2% 0 B 19 3 A

core—shell structure;bright shell is OQLCS,

Figure 2 VSM surveys the curve of magnetic conformabil-

it achieves the saturation of magnetization under additional magnetic field of 1T or -T,

it continued drug

realease in vitro until 9 days Figure 4 MCF-7 cell viability upon incubation with microspheres exposed different con-

centrations and different times of co—culture,

spheres is 75 pg/mL, cell survival rate achieves 90.10%

orescence microscopy a.b.c MCF-7 cells treated with microspheres 5s,

are in cell

Figure 6 Distribution of microspheres in spinal cord a

the average of cell survival rate is 78.10%,

s (x200) d.e.f MCF-7 cells treated with FITC 5s, 30s and lmin, microspheres are not found in cells
is Group A b is Group B ¢ is Group C (x200),

when concentration of micro-

Figure 5 MCF-7 cells intake microspheres observed by flu-

30s and Imin, red arrows show microspheres

(x200)

bottom

(right) are correspondingly high magnification of a, b, ¢ (x400); red arrows show micr-ospheres are in nerve cells
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Figure 7 Distribution of drug carrier microspheres in liver,
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kindney and spleen a.b.c is Group A d.e.f is Group B

g.h.i is Group C. Group A, B and C had microspheres (bar=50pm)
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Table 1 Comparison of iron content among five

groups
BRIUH & i
! Iron of Fe*(pmol/mg)
Grﬁ A 10 1.300.15
B4l
Group B 10 1312017
cléui c 10 1.58+0.1502
GI(::J/; D 10 1.70+0.0802%
GroEli;) E 10 1.66+0.1202

D5 A 4HILEE P<0.05; @5 B 4115 P<0.05; 35 C 41 1L P<0.05
Note: (DCompared with group A P<0.05; @C ompand with group B P<
0.05; @ Compared with group C P<0.05
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Figure 8 Drug carrier microspheres observed by TEM
was noted to aggregate into injury spinal cord (Group E).
Red imaginary circles show microspheres gathering into

cells in the CNS (bar=100wm)
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