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Anti-Tumor Effect of Repeated Low Dose pEgr-IFN-y Gene-Radiotherapy and
Its Immunologic Mechanism

YANG Wei, LIU Lin-lin, WU Cong-mei, PIAO Chun-ji, PAN Yan, GONG Shou-liang , LI Xiu-yi ( MH Radio-
biology Reserch Unit, School of Public Health, Jilin University, Changchun 130021, China )

[ Abstract ] Objective: To study the anti-tumor effect of repeated low dose pEgr-IFN-y gene-radiotherapy in mice bear-
ing melanoma and its immunologic mechanism. Methods: The pEgr-IFN-y plasmids packed by liposome were injected lo-
cally into tumors, and then the tumors was irradiated by X-ray 36 hours later. The tumor growth rate at different time and
mean survival period of the mice were observed. The IFN-y mRNA level in tumors was detected by RT-PCR 3 days after
irradiation. The concentration of IFN-y in serum were detected by ELISA. The immunologic indexes was detected 15 days
after irradiation. Results: The tumor growth rate of the mice in gene-radiotherapy group with pEgr-IFN-y and 5 Gy X-ray
irradiation four times were lower significantly than that with pEgr-IFN-y and 20 Gy X-ray irradiation 9 ~ 15 days after irra-
diation and their mean survival period were longer. The IFN-y mRNA level in tumors of the mice in gene-radiotherapy
group were higher than that in reconstruction plasmids group significantly 3 days after irradiation; The IFN-y concentration
in serum of the mice in gene-radiotherapy group were higher than that in reconstruction plasmids group and control group 1
and 3 days after irradiation; NK cytotoxic activity, IL-2 and IFN-y secretion activity of the mice in gene-radiotherapy
group were higher than that in 20 Gy X-ray irradiation group 15 days after irradiation. Conclusions: The anti-tumor effect
of repeated low dose gene-radiotherapy was better than that of high dose gene-radiotherapy for only once. By inducing
higher expression of [FN-vy gene in the tumors, pEgr-IFN-y gene-radiotherapy could increase the concentration of IFN-y in
serum, and therefore the body’ s immunologic function and anti-tumor ability were enhanced.
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Fig.1 The tumor growth rate at different time after irradiation
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Fig.2 Mean survival period of the mice ( d )
1: Control; 2: 4 xP; 3: 4 x5 Gy; 4: 20 Gy; 5: P+20 Gy;
6:4 x(P+5 Gy); x+s, n=8, %P <0.001 vs
control group; # P <0.01 vs P +20 Gy group
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Fig. 3 RT-PCR analysis of IFN-vy transcription level in tumor
1: Marker; 2: Control; 3: 20 Gy;
4: Blank P + 20 Gy; 5: P; 6: P+20 Gy
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Fig.4 IFN-y concentration in serum
x+s,n=3, *P<0.05, * % P<0.0l vs control group,
# P <0.05 vs P group; A: P+20 Gy; B: P; C: Control
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Fig. 5 Changes in cytotoxic activity of splenic NK cells

and secretion of splenic IL-2 and IFN-vy in mice
1. Cytotoxic activity of NK cells ( x 10% ); 2. Secretion
activity of IL-2 ( n/min x 1000 ); 3. Secretion activity of
IFN-vy (OD);x+s,n=5, = P<0.05 vs control group;

# P <0.05 vs 20 Gy group; A: Control; B: 20 Gy;

C: Blank P +20 Gy; D: P; E: P+20 Gy
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