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B = B8 35 K RGD (TyrRGD ) L1 (9 44 K 4 0k (GNPs) 81K VEGF /N T RNA ( TyrRGD-
GNPs-VEGFsiRNA ) &AW IFIE VX2 fhid SIS E (RFA ) 455800 (52 00 .
Frik s SRWUTTIEFFEFOAE VX2 FlJed 20 20 8 i 7 2 57 S VX2 P AR . 1 5% 6 R St ook
W41 45 50 72 4 TyrRGD-GNPs-VEGFsiRNA B & ¥ Il GNPs, 145 48 hJi, 55 55 #5046 10 0 & 7 Jop i
PRA g R AR A L. SRS K 30 B e 4k 3 41, 4 B TE ST TyrRGD-GNPs-VEGFsiRNA
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PR, TUNEL 2 K50 5% 9 40 ML 08 1= d e 4% 27 HUFE ¥ 43 3 41, 43 54T RFA+TyrRGD-GNPs-
VEGFsiRNA 4, RFA+ A BERK TS . ARk, MaRZE ARIET, iDRAEFER .
&R : TyrRGD-GNPs-VEGFsiRNA & & ¥ 75 Ji 98 o i R 42 ] 2 A6 T GNPs (14.2 5 /500 nm L ¥ vs.
0 i /500 nm #E, P<0.01) . HHF TyrRGD-GNPs-VEGFsiRNA & &9 )5 1 RFA J8¥7 B 45 4 L ok
F 5T GNPs FIA R K (5.12 em® vs. 1.78 em® vs. 1.49 em®, P<0.01) , ELT7 585 X Jigd 40 e 06 1
BB S FTREWE (1117 4 vs. 36.3 4~ vs. 34.7 4>, P<0.01) , MMijG W& EikTedrE RY LG 112
X (4 P>0.05) . RFA+TyrRGD-GNPs-VEGFsiRNA 347 B BT S 88 RFA+ AL FER AGE )T . gtk
PRERIKIGTT 19 9 S i P 34 A 2R ) BH B A8 4 (70,9 d vs.51.2 d vs. 43.9 d, P<0.01) .
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VEGF siRNA-gold nanoparticles modified by RGD targeting
peptide enhances the damaging effect of radiofrequency ablation
on VX2 liver tumor in rabbits
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Abstract Objective: To investigate the impact of RGD peptide (TyrRGD) modified gold nanoparticles (GNPs) conjugated
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to VEGF siRNA (TyrRGD-GNPs-VEGFsiRNA) on damaging effect of radiofrequency ablation (RFA) for rabbit
VX2 tumor.

Methods: Rabbit models of VX2 liver were established by direct implantation of VX2 tumor fragment into the
liver via laparotomy. Firstly, 6 liver tumor-bearing rabbits were equally divided into 2 groups and underwent
injection of TyrRGD-GNPs-VEGFsiRNA or naked GNPs respectively, and the collection and distribution of
the two substances in the tumor samples were detected by transmission electron microscopy 48 h after injection.
Next, 30 liver tumor-bearing rabbits were equally divided into 3 groups and underwent RFA treatment 48 h after
injection of TyrRGD-GNPs-VEGFsiRNA, naked GNPs or normal saline, respectively, and the tumor specimens
were harvested 48 h later, after which, pathological observation was performed, the ablation volume of the tumor
was measured and the apoptosis in the residual cancer was detected by TUNEL staining. Finally, 27 liver tumor-
bearing rabbits were equally divided into 3 groups and underwent treatment of RFA plus TyrRGD-GNPs-
VEGFsiRNA injection, RFA plus normal saline injection or normal saline injection only, and then were fed until
they naturally died and the survival times were recorded.

Results: The accumulation of TyrRGD-GNPs-VEGFsiRNA in the tumor was significantly greater than that of
naked GNPs (14.2/500-nm field vs. 0/500-nm field, P<0.01). The ablation volume by RFA after injection of
TyrRGD-GNPs-VEGFsiRNA was significantly larger than that after injection of either naked GNPs or normal
saline (5.12 cm® vs. 1.78 cm’ vs. 1.49 cm®, P<0.01), moreover, the cell number of apoptosis in the residual cancer
in the former was significantly higher than those in the two latter groups (111.7 vs. 36.3 vs. 34.7, P<0.01), but both
above two parameters showed no statistical difference between the two latter groups (both P>0.05). The mean
survival time for liver tumor-bearing rabbits undergoing RFA plus TyrRGD-GNPs-VEGFsiRNA injection was
significantly prolonged compared with those undergoing RFA plus saline injection or normal saline injection only
(70.9d vs. 51.2 d vs. 43.9 d, P<0.01).

Conclusion: TyrRGD-GNPs-VEGFsiRNA can targetedly aggregate in liver tumor, and it also has the effect of
expanding the extent of RFA damage and promoting the apoptosis of the tumor cells, and thereby enhance the
efficacy of RFA treatment.

Liver Neoplasms, Experimental; Nanocomposites; Ablation Techniques; Rabbits
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B (14.2+2.6) W, HAOMBL; MGNPsTE
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(P<0.01) (1) .

B 1 2 TyrRGD-GNPs-VEGFsiRNA £ & #15 GNPs 7£ i 483 48 i 1 A9 B2 & ( x 50 000 ) A: HLBEF TyrRGD-

GNPs-VEGFsiRNA & AHIE4; B: GNPs 41; C: TyrRGD-GNPs-VEGFsiRNA £
Figure 1 Gathering of TyrRGD-GNPs-VEGFsiRNA and GNPs in tumor tissue cells detected by electron microscope (x50 000)
A: The morphology of TyrRGD-GNPs-VEGFsiRNA under electron microscope. B: GNPs group. C: TyrRGD-GNPs-VEGFsiRNA

group
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Figure 2 Detection of ablation volume of the tumor of each group after RFA

B: Comparison of ablation volumes among groups
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Figure 3 'The apoptosis detection in the residual cancer cells

(x100); D: Counts of apoptosis cells
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4C

A: HE %¢{% ( x40) ; B: TUNEL 4¢{% ( x40) ; C: TUNEL %4¢{% ( x100) ; D: #4140

A: HE staining (x40); B: TUNEL staining (x40); C: TUNEL staining

__TRFA+ A3 KA

[Tkl
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VEGFsiRNA 4]

B4 EHHEEFHELRE

Figure 4 Comparison of survival time among groups of rabbits
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