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Pharmacokinetics of oral administered pMBP-Lac Z with polymeric
micelles
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We have previously used the nonionic polymeric micelles (PM) as a carrier for oral
gene delivery given at six doses within 48 hours, and the results showed that the
delivered gene expression was detected in GI, plasma, and other tissues and organs,
including brain and spinal cord. In order to optimize the ideal dose and dose regimen,
we evaluate the distribution and pharmacokinetic profile of pMBP-Lac Z DNA (40
ug/150 pL) delivered with or without polymeric micelles to nude mice orally and
intravenously. The plasma and tissue samples (duodenum, liver, spinal cord, and brain)
were collected at various time points, and total DNAs were extracted for Lac Z DNA
quantitation using real-time quantitative polymerase chain reaction (QPCR). To
absolutely quantitate Lac Z DNA in the samples, a standard curve was generated
using purified pMBP-Lac Z DNA in a range of 1072-10"8 copies/uL. Within the log
linear range of standard DNA at 10"2 to 10”8 copies/uL, we obtained the CV% of
within- and between-day assays were all less than 15%, indicating the precision and
accuracy of the method used in this study. After IV administration, the area under the
curve (AUC) of pMBP-Lac Z and formulated pMBP-Lac Z in plasma was 1.37x10"8
(min x pg/mL) and 3.88x10"7 (min x pg/mL), respectively, which were no significant
different. But the formulated pMBP-Lac Z had prolonged elimination half-lives (from
54.5 to 210.5 min). On the other hand, the area under the curve (AUC) of pMBP-Lac
Z and formulated pMBP-Lac Z in plasma was 9.29 (min x pg/mL) and 6.09x10"3
(min x pg/mL), respectively, after orally administration. In addition, the formulated
pMBP-Lac Z had prolonged elimination half-lives (from 46.6min to 257min). The
results indicated that the relative oral bioavailability of formulated pMBP-Lac Z was
600 folds of that of the naked pMBP-Lac Z. Furthermore, after IV administration, the
AUC values of formulated pMBP-Lac Z in duodenum, liver, spinal cord and brain
were 170.6, 108.3, 1086.6, 182.6 (min x pg/g gDNA), respectively. For naked
pMBP-Lac Z, the AUC values in the above organs were 127.6, 199.0, 463.8, 187.4
(min x pg/g gDNA), respectively. The AUC values of formulated pMBP-Lac Z via
oral administration in duodenum, liver, spinal cord, and brain were 331.5, 0.26, 22.2,
9.93 (min x pg/g gDNA). Most of the AUC values were smaller than that detected
after IV administration, except that detected in duodenum. For the naked pMBP-Lac
Z in duodenum, spinal cord and brain, the AUC values were 57.5, 1.39, 1.8 (min x
pg/g gDNA) and were lower than that detected with formulated DNA. Overall, these
results indicated that PM formulation enhanced the bioavailability of pMBP-Lac Z. In
addition, PM-formulated pMBP-Lac Z shows higher AUC than naked pMBP-Lac Z in
all tissues after oral administration. However, the highest AUC level of pMBP-Lac Z

was observed in the plasma after IV administration.



