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Mechanisms of human granulocyte macrophage colony-stimulating factor DNA
vaccine in preventing diabetes mellitus in NOD mice”
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(1. Department o f Endocrinology ;2. Department o f Cadre Medicine ,Guizhou
People's Hospital ,Guiyang ,Guizhou 550002, China)

[ Abstract] Objective To investigate the mechanism of human granulocyte macrophage colony-stimula-
ting factor (GM-CSF) DNA vaccine in preventing diabetes mellitus in (non-obese diabetes) NOD mice. Meth-
ods Female NOD mice aged 4 weeks were randomly divided into the PBS (n=15) ,PcDNA (n=15) and GM
(n=15) group. PBS, plasmid PcDNA3. 1 and human GM-CSF DNA vaccine were injected into tibialis anterior
muscle respectively. The cumulative incidence of diabetes mellitus at 30 weeks was observed. Pancreas was re-
moved from NOD mice at 12-week age in each group (n=6) to score insulitis severity by HE staining. The
spleens of 10 to 12-week-old NOD mice in the PBS group were used to prepare cell suspension and cultured
with GM-CSF (2 ng/mL) for 72 hours. The levels of IFN-y,1L-13,1.-4 and IL.-10 in serum and supernatant of
spleen cells were determined by ELISA. Results At the age of 30 weeks, the incidence of diabetes mellitus
was 80.0%,73.3% and 46. 7% in the PBS,PcDNA and GM group, respectively,and the average onset time
was (143.9+46.1),(156. 9+40. 0) and (188. 3+30. 0)d,respectively. Compared with the PBS and PcDNA
groups,the onset time of diabetes mellitus in the GM group was significantly delayed (P=0. 004 and P=
0.034). At the age of 12 weeks,the score of insulitis in the GM group was lower than that in the PBS group
(P=0.001) and the PcDNA group (P=0.027). The levels of I1.-10 in serum and spleen cell supernatant of
the GM group were significantly higher than those of the PBS group and the PcDNA group,and I1.-4 was sig-
nificantly higher than those of the PBS group,while the levels of IFN-y and IL-18 were lower than those of the
PBS group and the PcDNA group. The levels of 11.-4 and I1.-10 in spleen cell supernatant of the GM group
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were higher than those of the PBS group, while the levels of IFN-y and IL-18 were lower than those of PBS

group. Conclusion Human GM-CSF DNA vaccine can up-regulate IL.-10,1l.-4 and down-regulate IFN-y and

IL-18,s0 as to make the immune balance incline to Th2 which alleviate insulitis in NOD mice and prevent and

delay the occurrence of diabetes.

[Key words] DNA vaccine;granulocyte-macrophage colony-stimulating factor;diabetes mellitus,type 1;

non-obese diabetic mice
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