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WE: AUFARHE RS T7 B EKEHR RIS EEES (T7 peptide modified vincristine loaded
low density lipoprotein, T7-LDL-VCR) #>Kkz, AT i fFF# (blood brain barrier, BBB) i fixi 83 4H iy XL 2% HE 7]
ik, WM AR R WIS FR R EL LDL 9Kk, 2R 5 SR T G 29 R N ORI R R %, T
B T7 RSB T9RRR T, RAEF RS, GBI LERESZE. Ll DIR AREr, ik &k s g 52
T7-LDL-VCR 9K s 75 17 Mo fisd 53 988 /0> B 358 o 19 43 A 15 0, 38 I A% W L 9% 8. (magnetic resonance imaging,
MRI) W5 G K 106 J52 88 FRD ¥R 97 VR, 3 i oF /0 BRCPRD AR B A R AR A7 I AT I S . 25 SRR & 1
T7-LDL-VCR 45Kk 424 30 nm, AEFZ Ny 30.1%, T7-VCR-LDL 58 LIEE Ry 63.88%; /) B A2 1 1l
O R 0 G i R R Ve 9T MR R EF: T7-VCR-LDL. LDL-VCR H1 VCR AR 83 4 A7 23 1 A 30%, 51.50% A1
79.25%; i AEfERAYY 36 K, T VCR-LDL 1.38 5. 55 VCR 1.85 f&F1% R 4H 2 fi5. AHF 55 % 8, T7-LDL-VCR
B BBB i 8 40 H XULRE 1] RE 7), S — PR A5 AR IR R 9T 5

kIR R ERE R, I KER; $0m; Wb
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Preparation of vincristine loaded low density lipoprotein nanoparticles
modified by T7 peptide and evaluation of therapeutic effect on glioma
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Abstract: The purpose of this study was to prepare T7 peptide modified vincristine loaded low density
lipoprotein (T7-LDL-VCR) nanoparticles to penetrate through blood brain barrier for targeting the brain tumor
cells. Firstly, the low density lipoprotein (LDL) nanoparticles were extracted and separated from human serum
by density gradient centrifugation method, and then was loaded into the nanoparticle’s lipid core by the dry film
method, T7 peptide was covalent modified on the surface of the nanoparticles. T7-LDL-V CR was characterized
by particle size, entrapment efficiency and peptide attachment efficiency. The fluorescent probe DiR was used
to track the brain biodistribution of T7-LDL-VCR in mice bearing intracranial C6 glioma by means of in vivo
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imaging. The therapeutic effect of nanoparticles was observed with magnetic resonance imaging (MRI).
Finally, relative tumor volume and survival curve were determined in mice. The results showed that the mean
size of the prepared T7-LDL-VCR nanoparticle was about 30 nm, encapsulation efficiency was 30.1%, and
peptide attachment efficiency was 63.88%. As expected, the prepared preparation has good brain targeting and
good effect on the treatment of glioma in mice: the relative tumor volumes of T7-VCR-LDL, LDL-VCR and
VCR were 30%, 51.50% and 79.25%, respectively; the median survival time (36 days), which was 2, 1.85 and
1.38 fold higher than that of physiological saline, free VCR and LDL-VCR, respectively. This study suggests
that dual modified hposomes possessed a better ability penetrating the blood brain barrier to target the brain

tumor with significant antitumor activities.
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U R (1M 3 25 B, 0.312 S KBr (EE%E (mL-g™h), X
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YRR A, RPN 24 h, fi# LDL i L H1A
HESXEEE PEG iAW A u NHS JFHE 5 M
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(10A 5—4A i )/10A 5 x100%, 1550 Sk (R AR .
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Figurel Low density lipoprotein (LDL) extracted and separated
from lipoprotein, layer distribution from top to bottom as following:
frist layer is very low density lipoprotein (VLDL), third layer is
LDL, fifth layer is high density lipoprotein (HDL) and seventh
layer is lipoprotein deficient serum (LPDS) (A); Infrared spectrum
of LDL (B)
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Figure 2 MALDI-TOF MS spectrum of NHS-PEG-T7 (A) and
MALDI-TOF MS spectrum of NHS-PEG-T7 (CFDA) (B). CFDA:
5-(6)-carboxtfluores cein diacetate
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R 3B, THHE Rk &2 63.88%.
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Figure 3 Ultraviolet visible spectrum scan of LDL, NHS-PEG-
T7 (CFDA) and free vincristine (VCR) solution (A). Linear
graph of CFDA solution in the range 200 —600 nm (B)
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Figure 4 Particle size distribution of T7 peptide modified
vincristine loaded low density lipoprotein (T7-LDL-VCR) (A);
Transmission electron microscopy of T7-LDL-VCR (B)

Figure 5 Biodistribution of DiR contained in LDL-VCR and
T7-LDL-VCR in mice bearing intracranial C6 glioma determined
by an IVISV R Spectrum-CT
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Figure 6 MRI of normal and pathological brains at 16 days after inoculation (A).
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Kaplan-Meier survival curves of C6 glioma-bearing rats treated with free VCR, LDL-VCR and T7-LDL-VCR (C)
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