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Abstract

Historically, immunization has relied on
the induction of humora immunity by
parenteral  administration of  vaccine.
Antibodies induced in this manner, however,
do not necessarily reach mucosal surfaces
where most infectious agents enter the host.
Induction of immunity at mucosal surface
requires administration of antigen directly to
the mucosal site However, mucosa
administration must overcome severa
challenges, such as a suitable antigen
delivery system. In order to develop the oral
vaccine that could be administrated orally, be
stable during oral administration and be
targeted to M cells, we prepared the
poly-DL-(lactide-co-glycolide) PLG
microspheres containing bovine serum
abumin (BSA) as a model antigen by a
water-in-oil-in-water ~ emulsion  solvent
evaporation method. The BSA-loaded
microspheres displayed a controlled release
kinetic. To develop the M-cell targeting
microspheres, we purified the Escherichia



coli heat-labile enterotoxin (LT) from
prokaryotic  expression system. The

significant amount of secretory IgA was
produced on the mucosal surfaces by ora
administration of LT, suggests that LT could
be used as an M-cell targeting molecule to
induce mucosal immunity. To further analyze
the efficiency of LT as a mucosal adjuvant,
we conjugated a respiratory pathogen —
Actinobacillus  pleuropneumoniae (A
pleuropneurmoni ae) with LT by
glutaraldehyde. The conjugate was then
administered to mice orally and the humora
immunity was detected. Oral administration
of A. pleuropneurmoniae alone didn’t induce
a detectable antibody response in serum and
mucosal washes; however, ord
administration of A. pleuropneumoniae-LT
conjugate induced a significant amount of
IgA response in lung and intestinal washes.
Taken together, the recombinant LT could
not only be used as an oral vaccine to induce
a significant mucosal immune response, but
aso be used as a mucosal adjuvant to
improve the mucosal immunity of respiratory
pathogen by oral administration.

Keywords: Microsphere, Heat-labile
Enterotoxin, Mucosal Immunity

[1]

[2]

M cell-targeting
microsphere

poly-DL-(lactide-co-glycolide) PLG
PLG
[3]
[4]
bovine
serum dbumin  BSA PLG
water-in-oil polyvinyl
alcohol
water-in-oil-in-water
16
37
DNA
5 3

1147 bp



BanmH|  Xhol
Bant| Xha
PET-28a(+) PET-LT
pET
pET
IPTG T7 RNA
2 T7 RNA 7 T7
pET
T7 RNA 2
IPTG T7 RNA
2
pPET N
C 6 10 histidine
fusion protein
histidine
metal chelation resin
IPTG 0.1

025 05 075 1 mM

ODepp=05 06 0.7 08 09 1.0

IPTG
OD50020.7

A 27 kDa
kDa

galactose

galactoseresin

0.5 mM

B 115

6 histidine

gaactose resin

Sixma et al. [5] X-ray
N C
N histidine
Gm1
gaactose
immobilized D-galactose resin
1
1.3
99
GM1—
GM1—
ELISA
Gm1
Gm1
I0A



micelle

immobilized D-galactose

resin

17 27 11
19 12 09 IgG

IgA

patches

Peyer's

()
PLG BSA

water-in-oil-water

—LT
LT
LT
PLG
LT
()
()
()
PLG BSA
11~160 p m
—LT 2
LT LT
LT M
LT
M

()



Journal of
Chinese Society of Veterinary Science [6,7]
Archives of Virology [8]

[11 Beardsey, T. 1995. Better than a cure. Sci. Am.
272: 88-95.

[21 Bowersock, T.L., HogenEsch, H., Suckow, M.,
Porter, R.E., Jackson, R., Park, H., and Park, K.
1996. Oral vaccination with alginate microsphere
systems. J. Control. Releas. 39: 209-220.

[31 McGee, J.P., Stanley, S.D., and O'Hagan, D.T.
1995. Zero order release of protein from poly
(DL-lactide-co-glycolide) microparticles prepared
using a modified phase separation technique. J.
Controlled Release 34: 77-86.

[41 Alonso, M.J, Cohen, S,, Park, T.G., Gupta, RK.,
Siber, G.R., and Langer, R. 1993. Determinants
of release rate of tetanus vaccine from polyester
microspheres. Pharma. Res. 10: 945-953.

[51 [5] Sixma, T. K., S. E. Pronk, K. H. Kak, E. S.
Wartna, B. A. M. van Zanten, B. Witholy and W.
G. J. Hol. 1991. Crystal structure of a cholera
toxin-related heat-abile enterotoxin from E. coli.
Nature 351: 371-377

[61 Ho, T.Y., Wu, SL., Hsiang, C.H., Hou, B.H.,
and Hsiang, C.Y. 1998. Characterization and
morphologic  analysis of bovine serum
albumin-loaded poly (bL-lactide-co-glycolide)
microspheres. J. Chin. Soc. Vet. Sci. 24
128-134.

[71 Ho, T.Y., Hsiang, C.Y. and Chang, T.J. 1998.
Review: new trends in development of
pseudorabies vaccines. J. Chin. Soc. Vet. Sci. 24:
1-13.

[81 Ho, T.Y., Hsiang, C.Y., Hsiang, C.H. and Chang,
T.J. 1998. DNA vaccination induces long-term
humoral immune responses against pseudorabies
virus. Arch. Virol. 143: 115-125.



	page1
	page2
	page3
	page4
	page5
	page6

