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Changes in splenocyte proliferation, subsets and cytokine production in mice immunized

with recombinant vaccine Bifidobacterium bifidum (pGEX-Sj32) of Schistosoma japonicum
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Abstract: Objective To observe the dynamic changes of immune responses of splenocytes in mice immunized with
recombinant vaccine Bifidobacterium bifidum (pGEX-Sj32) of Schistosoma japonicum and investigate the immunological
mechanism of the vaccine. Methods Eighty-eight BALB/c mice were randomized for immunization with 10° CFU recombinant
vaccine orally or with 10° CFU recombinant vaccine intranasally. Four mice were selected from each group every two weeks to
test the responses of the splenocytes to stimulations with SJAWA or ConA. MTT assay and flow cytometry were used to assess
splenocyte proliferation and the distribution of CD4" and CD8" T cells, respectively; the levels of interleukin-10 (IL-10), IL-12
and tumor necrosis factor-a (TNF-a) in the cell culture supernatant were detected by ELISA. Results Regardless of the
stimulations, the splencytes showed significantly enhanced proliferation in weeks 2-16 in oral administration group and in
weeks 2-18 in intranasal group (P<0.01). CD4" subsets in both two groups increased obviously in weeks 2-12 (P<0.01) but CD8"
subsets remained stable. In oral administration group, the levels of TNF-a, IL-10 and IL-12 increased in weeks 2-14, 2-18 and
2-14, and peaked at week 8, 10 and 6, respectively; in intranasal group, the cytokines increased in weeks 2-14, 2-18 and 2-18,
and peaked at week 8, 10 and 8, respectively. Conclusion The recombinant vaccine rBb (pGEX-Sj32) can induce effective
immune responses in mice.
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Tab.1 Detection of splenocyte proliferation from mice immunized with the recombinant Bb (pGEX-Sj32) vaccine (1n=4)

Week Group PO Group IN
ee
Supernatant SjAWA stimulation ConA stimulation Supernatant SjAWA stimulation ConA stimulation

0 0.120+0.002 0.130+£0.002 0.150+0.002 0.110+0.001 0.130+0.001 0.150+0.001
2 0.196+0.001° 0.216+0.001° 0.239+0.001° 0.235+0.004" 0.255+0.002"° 0.286+0.002°
4 0.372+0.020° 0.349+0.023" 0.421+0.020° 0.507+0.021° 0.529+0.202° 0.562+0.020°
6 0.609+0.144° 0.638+0.013" 0.638+0.013" 0.687+0.009° 0.705+0.006" 0.728+0.002°
8 0.569+0.035" 0.589+0.043" 0.627+0.042" 0.574+0.012"° 0.599+0.009" 0.619+0.008"
10 0.403+0.009" 0.428+0.008" 0.456+0.006" 0.421+0.013" 0.459+0.024° 0.465+0.016"
12 0.301+0.024" 0.327+0.021° 0.327+0.021° 0.301+0.002° 0.321+0.001° 0.349+0.006"
14 0.267+0.017° 0.291+0.014° 0.291+0.014° 0.261+0.022" 0.288+0.015" 0.310+0.017°
16 0.164+0.001° 0.185+0.005" 0.185+0.005" 0.169+0.001° 0.190+0.003" 0.210+0.002°
18 0.140+0.009 0.167+0.019 0.180+0.002 0.148+0.002° 0.171+0.001° 0.195+0.002°
20 0.127+0.001 0.148+0.003 0.175+0.009 0.125+0.004 0.145+0.005 0.170+0.008

P<0.01 vs 0 week.
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Fig.1 Detection of splenocyte subsets from mice immunized with the recombinant

vaccine. *P<0.05, °P<0.01 vs 0 week.
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Tab.2 Levels of IL-10 in splenocyte supernatants from mice immunized with the recombinant vaccine (1=4)

Per 0s(PO) group

Instranasal (IN) group

Week Supernatant SjAWA stimulation ~ ConA stimulation Supernatant SjJAWA stimulation  ConA stimulation
0 12.5+2.9 17.5%2.9 22.5+2.9 12.542.9 22.5%2.9 32.5+2.9
2 17.5+5.8 22.5+2.9 32.5+2.9 27.5+2.9 27.5+2.9 42.5+2.9
4 25.0£5.8 35.0£2.8 45.0+5.8* 32.5+£2.9 32.5+2.9 42.5+2.9
6 27.5+2.9° 37.5+2.9° 47.5+£2.9° 35.0+5.8 35.0+5.8 45.0+5.8
8 32.545.8° 42.5+2.9° 55.0+5.8° 45,0+5.8° 45.0+5.8* 55.0+5.8°
10 32.5+2.9° 47.5+2.9° 57.542.9° 55.045.8° 55.045.8° 65.045.8°
12 25.0+5.8 35.0+5.8 45.0+£5.8" 48.8+4.8° 57.5+2.9° 62.5+2.9°
14 22.5+2.9 32.5+2.9 42.5+2.9° 425+2.9° 51.3+2.5° 65.015.8"
16 17.5+2.9 27.5+2.9 37.5+2.9° 25.045.8 35.045.8 45.0+5.8
18 15.0+2.9 25.0+5.8 35.0+5.8 15.05.8 25.0+5.8 35.0+5.8
20 12.5+2.9 17.5+2.9 25.0+5.8 12.5+2.9 22.5+2.9 32.5+£2.9

P<0.05, °P<0.01 vs 0 week.
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Tab.3 Levels of IL-12 in splenocyte supernatants from mice immunized with the recombinant vaccine (n=4)

Per os (PO) group

Instranasal (IN) group

Week Supernatant SjAWA stimulation ~ ConA stimulation Supernatant SjAWA stimulation  ConA stimulation
0 9.0£1.2 17.5+£2.9 27.5%+2.9 9.0£1.2 17.5+2.9 22.5+5.8
2 11.0+1.2 22.5+2.9 32.5+£2.9 14.0+2.3 22.5%2.9 32.5+2.9
4 22.5£2.9° 32.542.9° 45.0£5.8 19.0+1.2° 32.542.9° 42529
6 35.0+5.8° 45.0+£5.8" 65.0+5.8" 50.0£11.5° 65.0+5.8° 75.05.8°
8 25.0£5.8 35.0£5.8 45.0£5.8 45.045.8° 65.015.8° 85.0+5.8°
10 15.045.8 25.04£5.8 35.0+5.8 25.04£5.8 35.0£5.8 50.0£11.5
12 12.5+2.9 22.5+2.9 32.5+2.9 22.5+2.9 35.0+5.8 50.0+£11.5
14 11.0+1.2 22.5+2.9 32.5+2.9 15.0+5.8 25.0+£5.8 35.0£5.8
16 11.3+2.5 22.5+2.9 32.5+2.9 11.0£1.2 22.5+5.8 32.5+2.9
18 9.0£1.2 17.5+£2.9 27.5+2.9 11.0+1.2 22.5+2.9 32.5+2.97
20 9.0£1.2 17.5+2.9 27.5%2.9 10.0+2.3 17.5+2.9 25.0+5.8

“P<0.05, °P<0.01 vs 0 week.
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Tab.4 Levels of TNF-a in splenocyte supernatants from mice immunized with the recombinant vaccine (1=4).

Per os (PO) group

Instranasal (IN) group

Week Supernatant SjAWA stimulation ~ ConA stimulation Supernatant SjJAWA stimulation  ConA stimulation
0 25.0+5.8 35.0+5.8 45.045.8 25.0+5.8 35.0+5.8 45.045.8
2 35.045.8 45.045.8 55.0+5.8 35.0+5.8 45.045.8 55.0+5.8
4 50.0+11.5 60.0+11.5 75.0£17.3 45.0+5.8 55.0+5.8 65.0+5.8
6 110.0+11.5° 135.0£17.3° 180.0+23.1° 70.0£11.5° 90.0+11.5° 110.0+11.5°
8 190.0+11.5° 265.0£17.3° 325.0+28.9° 110.0+11.5° 165.0+£17.3" 225.0+28.9°
10 55.045.8° 75.045.8° 95.0+5.8° 65.0£17.3 85.0£17.3 140.0£11.5°
12 45.0+5.8 65.05.8° 85.05.8° 35.0+5.8 50.0£11.5 70.0£11.5
14 25.0£5.8 50.0£11.5 70.0£11.5 30+11.5 50.0£11.5 70.0£11.5
16 25.0+5.8 35.0+5.8 45.045.8 25.0+5.8 35.0+5.8 45.045.8
18 25.04£5.8 35.0+5.8 45.0+£5.8 25.04£5.8 35.0+5.8 45.0+5.8
20 25.0+5.8 35.0+5.8 45.045.8 25.0+5.8 35.0+5.8 45.045.8

*P<0.05, °P<0.01 vs 0 week.
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