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Effects on production of Th1 and Th2 cytokines in mice immunized by recombinant
plasmid DNA vaccine encoding Mycobacterium tuberculosis ESAT-6 and FL genes
encapsulated with nano-chitosan

Lu Yanlai, Feng Ganzhu,Jiang Qingtao, Qiu Wen,Zhao Dan,Zhang Jing, Wang Yingwei "

(Department of Microbiology and Immunology ,NJMU ,Nanjing 210029, China)

[Abstract] Objective:To investigate Thl and Th2 cytokines production in the C57BL/6 mice vaccinated by recombinant ESAT-6
(6KD early secretory antigenic target) and FL (fms-like tyrosine kinase 3 ligand) plasmid DNA vaccine encapsulated with nano-
chitosan. Methods:The chitosan nanoparticles were prepared,and recombinant plasmid DNA vaccines,namely pIRES-ESAT-6-FL,
pIRES-ESAT-6, pIRES-FL and pIRES plasmids,were encapsulated by the nano-chitosan. Then,the size and morphology of nano-
ESAT-6-FL plasmid were examined by transmission electron microscope and the expressions of corresponding protein were detected
using Western blot. C57BL/6 mice were immunized with nano-ESAT-6-FL,nano-ESAT-6,nano-FL, and nano-pIRES, respectively. At
the same time,the corresponding plasmids without nano-chitosan encapsultion,and PBS,nano-chitosan and BCG were also immunized
with C57BL/6 mice. Nine weeks after vaccination,the splenocytes separated from the immunized mice were stimulated with PPD for
72 h in vitro,and the Thl cytokines (IFN-y and IL-12) and Th2 cytokines (IL-4 and IL-10) in splenocyte supernatant were
measured using ELISA kit. Results ; Nano-ESAT-6-FL and other chitosan-encapsulated plasmids were well prepared,and nano-ESAT-

6-FL plasmid expressed the corresponding protein in glomerular mesangial cells (GMC). The mice immunized with nano-ESAT-6-FL

(BEWB] LR A ARADR E5H (12KIB310007) 5 B st BB SA B A 2L G H A 30T H (201 INJMU263) ; i 5t
BRI LR PR 2 Be L 3 BRI B SR IE G 0TH (11JC005)
*i8 & E# (Corresponding author) , E-mail ; wangyw1508@njmu.edu.cn



E3dBESH
2014 4F 5 A

FARER A FERMEYORAL B Z5AZ AT H ESAT-6 1 FL H4 DNA &
St /N4 Thl F1 Th2 T2 i X B 52

-581-

plasmid group (nano-ESAT-6-FL) had significantly higher levels of Thl cytokines (IFN-y and IL-12) in splenocyte supernatants than

those of the mice treated with control plasmids,but as for IL-4 and IL-10,the changes of the two cytokines in mice with mentioned-

above plasmids did not show obvious differences. Conclusion: Recombinant ESAT-6-FL plasmid DNA vaccination encapsulated by

nano-chitosan could markedly improve production of Thl cytokines,suggesting that the mice vaccinated with nano-ESAT-6-FL plasmid

DNA vaccine can enhance the cell immune responses.

[Key words] nano-chitosan; ESAT-6;FL;recombinant DNA vaccine;cytokine
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Table 1 Mice numbers and the groups vaccined with

nano-chitosan or no-chitosan encapsulating

recombinant plasmids
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pIRES n="06 n==6
FL n==6 n==6
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SO AR BRIE | 40 KA TR bz A% 7E 280~
330 nm(& 1),
22 ERBMKCHTEGRINRESE

Western blot Z5 5 7 , 7o RMHA KR AL E 2
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Transmission electron micrograph of nano—chitosan

and nano-ESAT-6-FL plasmid
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Figure 1
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Figure 2

ern blot after transfection in GMC cells
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Figure 3 The IFN-vy concentrations in the culture supernatant

of splenocytes of mice given with different treatments
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Figure 4 The IL-12 concentrations in the culture supernatant
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of splenocyte from various groups
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Figure 5 The IL-4 concentrations in the culture supernatant of

splenocyte from the mice were measured by ELISA
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Bl 6 ELISA JaAa 45 2 /) BRI 40 B 855 5% 13 W g 10-10
e

Figure 6 The IL-10 level in the culture supernatant of mice

splenocyte in different groups
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