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ABSTRACT Objective: To examine the potential of metformin (MET) to enhance pancreatic cancer (PC) responses to ionising radi-
ation (IR). Methods: Pancreatic cancer cell line BxPC-3 and AsPC-1 were cultured, then they were divided into 2 groups: the control
group and metformin treated group, the metformin treated group were given 10mM metformin 48h before irradiated with X-ray irradia-
tion at 0, 1, 2, 4, 6, 8Gy. The clone formation assay were used and Giemsa stained colony formation rate and SF2 were calculated and the
fitting cell survival curve were made at the same time. In vivo experiment, the cell suspension of BxPC-3 and AsPC-1 were injected sub-
cutaneously into the right anterior armpit of nude mice, to establish a xenograft model. In each cell line, treatment was initiated when the
tu- mor volume reached 100 mm’, and the 1st day of treatment in both cases was designated as day 0, the 24 injected mice were randomly
di- vided into four groups: NS-treated control, MET-treated alone, ionising radiation (IR) treated alone, MET-treated combination IR
(n=6, per group), For injection, metformin was dissolved in sterile saline and was intraperitoneally injected once per day at 250 mg/kg(50
pL/mouse). The control group received vehicle only (50 pL saline). Tumor volume (V) was measured by external caliper every 4 days
and the growing curve were made. When the volume were reached 200 mm’, the IR group and the MET-treated combination IR group
were given 6Gy X-ray irradiation for once, Mice were sacrificed at the 28" day and the weights of xenografts were measured and the in-
habitation rate were calculated. Results: The survival fraction were significantly decreased in the MET treated cell group than the un-
treated group in the both cell lines after irradiated with X-ray of 2, 4, 6, 8 Gy. The colony formation were decreased with the increasing
of the X-ray. The SF2, DO and N were decreased in MET treated group compared with the control group (P<0.01), which indicated that
the radiosensitivity after the treatment of the MET, and the ER of the BxPC-3 and AsPC-1 cells were 1.2368 and 1.1179, respectively. In
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the experiment of nude mice, the tumor inhibition were obvious in the IRMET-treated combination IR group than the MET alone, IR

alone and control group, and the inhibition rate were 62.14% and 61.53% respectively for the BxPC-3 and AsPC-1 xenograft mode(P<0.

01 or P<0.05). Conclusion: Clinically achievable MET doses inhibit pancreatic cancer cell and tumour growth and sensitise them to IR.

Our results suggest that MET can be a clinically useful adjunct toradiotherapy in pancreatic cancer.
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Table 1 The parameters of radiosensitive of two cell lines

Parameters BxPC-3 BxPC-3+Metformin AsPC-1 AsPC-1+Metformin
SF2 0.6268 0.4602* 0.4932 0.3624*
DO 1.9203 1.5504* 2.0314 1.8172*
N 2.2643 1.9153* 1.4528 1.1126*
ER - 1.2368 1.1179

Note: Compared with control group *P<0.01.
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Table 2 The tumor volume, weight and the inhabition rate of the different groups
Volume Weight Inhabition rate (%)
Groups
BxPC-3 AsPC-1 BxPC-3 AsPC-1 BxPC-3 AsPC-1

Control 1093.41% 86.00° 1109.67+ 56.35° 1.03%+ 0.09* 1.04+ 0.07* - -

Met 928.47+ 83.19* 941.39+ 30.54 * 0.88+ 0.08* 0.91% 0.09* 14.56 12.5%

IR 596.49+ 54.88 701.45+ 45.23% 0.54% 0.03%¢ 0.68+ 0.03* 47.57° 34.62°
Met+IR 41247+ 51.13¢c 411.56x 47.36 ¢ 0.39% 0.05¢ 0.40% 0.04 c 62.14 61.53

Note: Compared with combination group: *P<0.01, "P<0.05;
Compared with control group: ‘P<0.01, ‘P<0.05;
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