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[Abstract]  Objective  To investigate the biodistribution of superparamagnetic iron oxide (SPIO)-shRNA
molecular probe by magnetic resonance imaging (MRID) in vivo. Methods Six New Zealand white rabbits were
injected intravenously with SPIO-shRNA molecular probe (9. 6 mg Fe/kg) via ear edge vein. The blood samples
were collected to analyse the pharmacokinetic parameters through measuring the iron content by atomic absorption
spectrometry (AAS) method at 30 min before and 1 min, 3 min, 5 min, 10 min, 15 min, 30 min and at 1, 2, 3, 6,
12, and 24 h after the injection. Six Kun Ming (KM) mice were injected intravenously with SPIO-shRNA molecular
probe (4.8 mg Fe/kg). The biodistribution of SPIO-shRNA molecular probe was traced by MRI in vivo. Ninety six
KM mice were randomly divided into control group and experimental group: each mouse in experimental group was
injected intravenously with SPIO-shRNA molecular probe (4. 8 mg Fe/kg). The liver, spleen, kidney, brain and
muscle of the control group and the experimental group on 1, 3, 5, 7, 9, 11 and 14 d after the injection were
collected. The organ iron content were measured by AAS method and Prussian blue staining in order to observe the
distribution of the SPIO-shRNA molecular probe in the main organ. Results  Our results demonstrated that the
pharmacokinetics of the molecular probe complied with two-compartment model, and the blood half-life was (3. 692
+0.196) h. The data of MRI showed that the probe were distributed in liver and spleen, and the signs were
reduced in accord with the increase of probe’s doses in liver and spleen. The probe’s metabolism was slow, and the
probe was cleared from liver and spleen at 2 weeks after the injection. The results of AAS and Prussian blue staining
further testified the results of MRIL. Conclusion  Our data showed the biodistribution of SPIO-shRNA molecular
probe in main organs can be traced by MRI in vivo. Meanwhile, it provides important information for the
effectiveness of the probe by MRI at tumor in vivo.
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Table The pharmacokinetic parameters of SPIO-shRNA molecular probes after intravenous administration of SPIO-shRNA to rabbits (n=6)

-{J \.-f(:g"'"“[‘)

Bl1 %EBEEFHFSHKENI. 6 mg/kg i) SPIO-shRNA 5 F iR £t 19
Z-Bf gk (n=6)
Mean plasma concentration-time curve of SPIO-shRNA
molecular probe after intravenous administration of SPIO-

shRNA to rabbits (n=6)

Parameter xts Parameter xts
t1/2./h 0.04240.008 AUMC/C(mg « h?)/1.] 3 371.532+319. 181
t gg/h 3.69240.196 Kio/h! 0.2704+0.015
Vi/(L/kg) 0.05640.002 Ki;/h™! 4.97941.232
CL/CL/(h+ kg)) 0.01540.001 Kz /h™! 11.5294+2.197
AUC/C(mg » h) /1] 636.113+27. 384 MRT/h 5.30040. 279

t1/2,: Half-life in absorption phase;#1/23: Half-life in elimination phase; Vi: Volume of distribution in the central compartment; CL:
Clearance; AUC: Area under the plasma concentration-time curve; AUMC: Area under the first moment curve; Kj,: The rate at which drug
leaves the system from the central compartment; Kj;: The rate from compartment 1 to compartment 2; Kj; : The rate from compartment 2 to

compartment 13 MRT . Mean residence time

B2 /NREBKES SPIO-shRNA # FREFTARM B S EEHFEWSHH MR BR
Fig 2 MRI results at before and after intravenous administration of SPIO-shRNA molecular probe to mice

A: Pre; B: 1d; C: 3d; D: 7d; E: 14d
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Fig 3 The MR signal intensity-time curves of liver. spleen. kidney,
brain and muscle before and after intravenous administration of
SPIO-shRNA molecular probe to mice (n=6)
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and after intravenous administration of SPIO-shRNA molecular
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* P<C0.05, vs. 0 d (control group)
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