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Immune Effect of Biodegradable Polymer Microparticle Vaccine Against Dental Caries
by Oral Administration

LIU Jian- wei, LING Jun- qi
( Department of Operation and Endodontics, Guanghua School of Stomatology, SUN Yat- sen University, Guangzhou 510060, China )

Abstract: Objective The peptide derived from Pac (301~319) was selected as antigens. PBLG- PEG- PBLG
block copolymer was selected as carrier to prepare microparticle vaccine which can hold PAc peptide (301~319).
Then we investigated the colonization of Streptococcus mutans on experimental rat tooth surface and the effect of
oral administrated vaccine against rat dental caries. Methods Twenty- eight Sprague- Dawley gnotobiotic rat models
were randomly divided into 4 groups. The colonization numbers of S. mutans were counted and the presence of
caries was quantified by the Keyes scoring system. Results The bacteria numbers of the PAc peptide microparticle
group were (13.2+8.16)x10* CFU/ml and the Keyes scores were 31.8+6.77. Both were significantly lower than those
of the control group(P< 0.01). Conclusions The PAc peptide micropaticle vaccine by oral administration could
reduce the development of experimental rat caries, especially the caries on tooth smooth surface.
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(-l PBLG- PEG- PBLG(
- - ) ,
PAC , )
SD ,

1.1
PAc (301-319; ANAANEADYQAKLTA -
YQTE, Genemed Synthesis, Inc. )
1.2
PBLG- PEG- PBLG( - -

1.3
W/O/W m,
100 w1 mg/ml , 1m  PBLG-
PEG- PBLG(5 mg/ml) CH.Cl, , 30 s
(100W), 4% PVA 2 ml, 30 s,
8 ml PVA ;
1h, )
: 4
32 000 r/min 1h, ,
=M /
M x100%
1.4
28 30d SD 4
31d (A ) PAc
(B ) PAc
(C ), 2
mi( ), 4 4
: 3 1 3 PAC
(D )
20 po; 45 d, ;
46 d

2d 48, 49,50 d

S. mutans Ingbritt,

1x10° CFU/ml ,
30 min, 200 pl 48 d,
2000*
1.5 PAC
ELISA
56 , '
, 4 000 r/min,
10 min, Eppendorf
,-20 3 cm,
1 ml  Eppendorf 2h,4
, 4 000 r/min, 10 min, ,
Eppendorf , - 20
9 2
ELISA
PAc IgG  IgA
1.6
MSB- EM ;
S. mutans Ingbritt , 3
4
) (CFU/
ml)
1.7 (Keyes )
0.4%
, Keyes ©4
1.8
SPSS ;
t (Paired- Samples t Test)
(One- Way ANOVA)
2
2.1
MSB- EM ,
S.
mutans Ingbritt 1 , 3
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) (CFU/
ml)

1 7d 44d (CFU/mL)
Table 1 Colonization of S. mutans in the oral cavities of rats
7 days and 44 days after inoculation( CFU/mL)

After 7 days(x10%) After 44 days(x10%)

A 7.8+3.71 16.8+6.27

B 19.7£7.61 19.245.27

C 7.7x3.20 13.248.16

D 8.8+5.31 11.546.53
2.2

PAc oD
(0.601+0.004), (23.3240.22)
2.3 PAC
ELISA
19G PAC
(C ) IgG
(P=0.000), IgA (C
) 1A
(P=0.560; 2)
19G , 0=0.05 , PAC
(Cc )
(P=0.302); C
(A B )(P =0.000,P=0.000),
(D ) (AB )
(P =0.000, P=0.000) IgA , 0=0.05
, PAC (C )
(P=0.798), PAC
(C )
(P=0.137)

2 PAC (ODy )
Table 2 The level of antibody to PAc peptide in serum
(ODsg) (xts)

1gG 1gA
Primary Secondary Primary Secondary

A 0.315+0.0069 0.319+0.0081  0.139+0.0458 0.138+0.0141
B 0.316+0.0106 0.318+0.0089  0.131+0.0150 0.135+0.0350
C 0.323+0.0076  0.365+0.0076"2 0.141+0.0124 0.148+0.0217
D - 0.607+0.0307? - 0.168+0.0267

1) Compared with primary group, t=9.633, P < 0.01, 2) ANOVA,
P < 0.05

2.4 PAc
ELISA
19G PAc
(c ) IgG
(P=0.267), IgA (c )
1A
(P=0.001)
19G , 0=0.05 , PAc
(c ) (AB
) (P=0.249),C
(D ) (AB )
(P=0.423) IgA ,
0=0.05 , PAc (C )
(AB )
(P=0.129) ; PAC (c )
(AB ) (P=0.000,
P=0.000), (D ) (A B

) (P=0.000, P=0.000)

3 PAC (ODsz )
Table 4 The level of antibody to PAc peptide in saliva
(ODy) (xs)

IgG 19A
Primary Secondary Primary Secondary

A 0.032+0.0029  0.033+£0.0032 0.014+0.0014 0.013+0.0015
B 0.028+0.0090 0.031+0.0074 0.015+0.0025 0.015+0.0027
C 0.033:0.0013  0.035+0.0035 0.017+0.0028 0.031+0.0039"2
D - 0.035+0.0021 - 0.028+0.0021?
1) Compared with primary group, t=6.296,P < 0.01, 2)
ANOVA, P < 0.05

2.5 Keyes
Keyes ,

4 Keyes
Table 5 The Keyes’ score of rats molars caries (x#s)

Sulcal surface Smooth surface

Total
E Ds E
A 185+2.07 14.8+2.40 26.3£1.21 59.7+3.88
B  19.2+2.86 13.242.95 26.2+2.17 58.6+7.33
C 15.8%3.19 5.3+2.58 10.742.34 31.846.77
D 18.7+2.42 8.2+1.17 11.742.16 38.5+3.83

One- Way ANOVA, P< 0.05
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(C )

(AB ) (P=0.000, P=0.000);

: (C

) (AB )
0.000)

(P=0.000, P=

(Vaccine Delivery System,
VDS)

, PAC
PAc 1531
, 190Kal”!
, pac

[11,12]

(Microparticle)
VDS
VDS PBLG-
PEG- PBLG ( - -
)
, PAc ,
PBLG 1 PEG

A-B-A , :

) PAC

Smith 24 PLGA ,
GTF 20 ug, 4 1
.4, 3, 1 3 .3

SIgA

, SIgA ,

19G

Keyes ;

PAC

[

2]

(8]

(4]

(5]

(6]

Smith ,

(P<0.01)

(P<0.01)

PBLG- PEG- PBLG
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