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Pharmacokinetics and Biodistribution in Mice of pCK-VEGF
Expressing Human Vascular Endothelial Growth Factor
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Abstract — We recently developed a high efficiency expression vector, pCK, which drives a high level of
gene expression in the skeletal muscles of mice. In this study, we investigated the pharmacokinetics and
biodistribution of pCK-VEGF expressing human VEGF165 after intravenous or intramuscular admin-
istration. The quantity of pCK-VEGF in the tissues of mice was measured by the PCR method which has
a detection limit of approximately 1 pg of the exogenously added plasmid. In the case of intravenous admin-
istration, the half life of the pCK-VEGF plasmid in the bloodstream was 1.68 min. After intra-muscular
administration, the half life of pCK-VEGF plasmid in the bloodstream was 6.78 min. At 90 min post-admin-
istration, 30% of the injected pCK-VEGF was found at the site of injection, where it persisted for up to 8
hours. Less than 1.6% of the injected pCK-VEGF plasmid DNA was detected in highly vascularized tissues
such as the lung, kidney, and liver at 90 min post-administration, but the plasmid was undetectable at later
time points. These results suggested that intramuscularly administrated pCK-VEGF persisted for longer
periods of time in muscles than in other tissues and that direct intra-muscular injection of pCK-VEGF
might be useful for local therapeutic angiogenesis.
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Fig. 1 —Standard curve for quantification using PCR
analysis. PCR was performed with various
concentrations of template. Samples were
separated on 1% agarose gel, and the band
intensity was analyzed by densitometry.

1 ng VEGF

0.1 ng VEGF  control

Fig. 2 — Agarose gel electrophoresis of pCK-VEGF from
tissue spiked with the DNA. Purified DNA from
muscle tissue injected with a known con-
centration of pCK-VEGF was amplified by PCR
and separated in 1% agarose gel. Control lanes
indicate 10, 1, 0.1 ng of template, respectively.
The pCK-VEGF recovery rate from tissue or
blood was obtained using this process. 1 ug of 1
kb plus DNA ladder (GIBCO BRL) was used as
a DNA size marker.
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Fig. 3 - The kinetics of pCK-VEGF in blood after intra-
venous administration. Following intravenous
admunistration of 100 g of pPCK-VEGE the DNA
from ICR male mice blood was isolated at each of
the indicated times postinjection. PCR, agarose
gel electrophoresis and densitometry were
followed the method as mentioned in Materials
and Methods. The value was converted into the
concentration of pCK-VEGF in blood in each
time.
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Fig. 4 - The kinetics of pCK-VEGF in blood after intra-

muscular administration. Following intramu-
scular administration of 100 ug of pCK-VEGE
the DNA from ICR male mice blood was isolated
at each of the indicated times postinjection.
Analysis was followed the method as mentioned
in Materials and Methods. The value was
converted into the concentration of pCK-VEGF
in blood in each time.
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Fig. 5 —The kinetics of pCK-VEGF in muscle after
intramuscular administration. Following intramu-
scular administration of 100 ug of pCK-VEGE
the DNA from ICR male mice muscle was
isolated at each of the indicated times postinjec-
tion. Analysis was followed the method as
mentioned in Materials and Methods. The value
was converted into the concentration of pCK-
VEGF in muscle in each time.-
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Fig. 6 — The tissue distribution of pCK-VEGE Tissue distribution of pCK-VEGF was analyzed at 90 min postinjection.
Following intramuscular administration of 100 pg pCK-VEGE the DNA from various tissues of ICR male mice
was isolated. PCR, agarose gel electrophoresis and densitometry were followed the method as mentioned in
Materials and Methods. The value was converted into the concentration of pCK-VEGF in tissue.

Table I -Existence ratio in organs at 90 min after
intermuscular administration

Organ Existence (%)
Brain Nd*
heart 0.40
stomach 0.22
liver 0.65
lung 1.62
spleen nd*
small intestine nd*
large intestine nd*
kidney 1.21
testis nd*
muscle 28.71

The existence ratio of pck-VEGF in respective organs
were calculated from the concentration of the DNA in each
tissue at 90 min after administration of 100 pg pCK-VEGE
*nd: non-detected.
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