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Abstract: Aim To investigate the level of immune response and the immune mechanism of the
single-dose hepatitis B surface antigen ( HBsAg)-poly ( d, I)-lactide-co-glicolide acid ( PLGA)
m icrospheres in BALB/c mice. Methods Thre kind of HBsAg-PLGA microspheres, HBsAg-PLGA50/
50-COOH m icrospheres, HBsAg-PLGA75 /25 microspheres and HBsAg-PLGAS50 /50 microspheres, were
prepared by double emulsion microencapsulation technique used three kinds of PLGA with diffrent L/G
ratio. The single-dose of HBsAg-PLGA m icrospheres was subcutaneously injected into BALB/c mice at the
dose of 7.5 Hg HBsAg per mouse. The conventional aluminum-adjuvant vaccine was subcutaneously
injected at0, 1 and 2 month as positive control. In certain time interval, the induced immune level of total
antibody was detected by enzyme linked immunosorhent assay ( ELISA). For subclass of IgG antibody and
cytokines studies, the dose of HBsAg was 2.5 Mg per mouse. Results The HBsAg-PLGA m icrosphe res
could successfully induce a humoral immune response in BALB/c mice. Compared with the conventional
alum inum-adjuvant vaccine, the antibody response of the HBsAg-PLGAS50/50-COOH m icrospheres was
significantly lower than the group received three injections of alum inum-adjuvant vaccine ( P < 0.01)
except for a higher prim ing response during the early 6 weeks. The results were ascribed to the relatively
rapid degradation charmactics of PLGAS50/50-COOH polymer. The immune mesponse for the HBsAg-
PLGA50/50 microspheres and HBsAg-PLGA75/25 microspheres were comparable to the group
adm inistered with alum inum-adjuvant vaccine ( P >0.05) which was due to the sustained degradation of
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PLGA50/50 and PLGA75/25 polymer. Conclusion

The HBsAg-PLGA microsphere is a prom ising

candidate for the controlled delivery of a vaccine which does not require multiple injections.

Key words: hepatitis B surface antigen; poly( d, I) -lactide-co-glicolide acid m icrosphe res; controlled

rlease; single dose vaccine; immunogenicity
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Figure 1 SDS-PAGE (5% stacking gel and subjected
to electrophoresis on a 15% separation gel at 200 V)

of native antigen and entrapped HBsAg extracted from
the HBsAg-PLGAS50/50 microspheres ( 50 MS),

HBsAg-PLGA75 /25 microspheres (75 MS) and HBsAg-
PLGAS50/50-COOH m icrospheres ( COMS). The M, in
kD of the peptide brands of marker after gel electro-
phoretic analysis was showed on the left, and the
numbers on the right were that of the peptide brands of
antigen
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Table 1 The rtention times and purities of the

extracted antigen detem ined by SEC-HPLC

Lot Retention time /min Purity/%
HBsAg aqueous solution 13. 465 100
HBsAg-PLGAS50 /50 m icrosphe res 12.337 96.97
HBsAg-PLGA75 /25 m icrosphe res 12.438 97.71
HBsAg-PLGAS0 /50-COOH m icrospheres  12.438 96.70
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Figure2 Total antibody titer (n =8, x *s) obtained
fron BALB/c mice by quantitative ELISA using a
HBsAb ELISA Kit precoated with purified HBsAg as
recommended by the description after immunizations
with three injections of alum inum ( Alum) -HBsAg atO,
1 and 2 months interval (m ), HBsAg-PLGA50/50-
COOH microspheres (0 ), HBsAg-PLGAS0 /50 m icro-
spheres (B) and HBsAg-PLGA75/25 microspheres
(N), respectively. The total dose of HBsAg was 7.5
Hg/mouse
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Figure3 The A values (n =3, x=*s) obtained by direct ELISA using goat anti-mouse IgGl-HRP conjugate ( vl
chain specific) or goat anti-mouse IgG2a-HRP conjugate ( ¥2a chain specific) of IgG2a ( A) and IgGl ( B)
secreted by BALB/c mice after immunization with Alum-HBsAg (m ), HBsAg-PLGAS0/50-COOH m icrospheres
(o), HBsAg-PLGA50/50 microspheres (H ) and HBsAg-PLGA75/25 microspheres (N ), rmspectively. The
injected dose was 2.5 Hg/mouse
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Figure5 The A values (n =3, x *s) of IL-2 (A), INF-y (B), and IL-5 ( C) secreted by spleen cells of
BALB/c mice after immunizations with Alum-HBsAg (m ), HBsAg-PLGA50/50-COOH microspheres (O ),
HBsAg-PLGA50 /50 microspheres () and HBsAg-PLGA75 /25 microspheres (N) respectively obtained by avidin-
biotin complex ELISA ( ABC-ELISA) using ELISA kits precoated with antimouse IL-5, IL-2 or IFN-Y. The
injected dose was 2.5 Hg/mouse
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