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Number Group Immune route Daily protein intake (pg/tail) Tail Immune time (d)
I Srré FRHOR 25 60 14
1 SrrfiERAL kDR 25 60 14
11 T ERA HeRHOR 60 14
Y% XA stk A DR 60 14

VE: SREG KR (2242)°C
Note: The experimental temperature, (22+2)C
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Fig. 1 The shape of alginate microparticles and result of Western-blotting analysis
A. il S HFIITERTE25(1000%); B. MJAIMarker, 1+ 370 39 G i IR BERR B8 014/ e T AL B IRAR 25 IR SE S IS &R 17 24 403 e
YU BE R U S A IR AR S LR 45 5 A Stk i 2R
A. The shape of alginate microparticles (1000%); B. M. Protein marker; 1, 3. The purified protein-Srr in Rabbit anti-S. iniae/Rabbit anti-His;
2, 4. The protein-Srr released from microspheres in Rabbit anti-S. iniae/Rabbit anti-His



42 K& A Y 42 %

FIEAE, 23591 90.85F10.99, M 555 J& I 4 S 06 41 M
LT PR, T AR A TR R . BAR AU
BRI A USSR H, (E R FRF SRR A0
23 MEREBRMER

WK 3T, 1699% J5 RT3 4, Srr4d Al Srrfek
2 3 B A S B I ROE 2 TR (P<0.01), T 23 5l
BREUAINT IR T B 2 5. RS 4E, T
A SIS I S B A BT (P<0.01) B8 3
(P<0.05)fm T X B4, H A Seefy R4 il S H &
HAE. S EHILATE LA A N, B
WITEE 6 R LG ik I R R4S o 705> s ad 1 (],

1.1 ¢

--Sr1

1.0

09 r

450 nm)

0.8

0.7 r

Absorbance value

0.6

Wt EETE (OD

0.5

0.4

1 2 3 4 5 6 7 8
SRR I TR
Weeks post immunizition (W)
2 B SR AL A KT

Fig. 2 The antibody level in the serum of Ictalurus punctatus
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Changes of total protein content between control group and the
other groups in each week were analyzed statistically, * indicates
P<0.05, ** indicates P< 0.01; the same applies below
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Fig. 4 Changes of T-SOD activity in serum of Ictalurus punctatus

100}
50 H
0

450
400 *+* Srr i
= ZZ1 Srr 1%:)’&_312
2 350 | SEL
5 | *k [Favavy s gl
R; 300 h
BT 250 | * Hyey o
2% oy vy
‘;E[g 200 tf P
BE 150 || .
3 L s
ey

SR 7]
Weeks post injection (W)
5 B SRR MV TR AR
Fig. 5 Changes of lysozyme activity in serum of Ictalurus

punctatus



1

&

ENL

: B A SR RV R B TR B S e B VA BE R BN

O IRME 1A i F o) 26 B L S B RCR T 43

T TR B S ) AN AR E £ 105—120 U/mL.
2.6 fRIEKTE X BE = X R B Sk 1 A0 AR A S TR HE K
%l%iﬁ’] Al

Y JC e TR T 075 S5 24081 6A), SrrfstER4H (1 1)
IFN-y3E R R IR B, 2 (P<0.05) 8 T
TR, T SrréL RS fER A Bt B, B 5% R4
ANFEAE B FE M52 R(P>0.05); SrrfER4 ) TNF-a Xk
IRl 1 2655 5 1225 (P<0.05) B 1 2 25 (P<0.01) I
FHADSZIG A BT AT SL96 4 i CD4L-2 5 R FIMHC-
1 B3E R R T8 B AT AE 2 35 1 5 R (P>0.05), {H 2
Bywg o T RAA BiRES . S 48h i BT
(K 6B), Srré MISrrfER AL IFN-y3E [ 1A 2= 45 B
F(P<0.05) 8 T S ERA AT B4, TNF-alf1 Rk
BIAIK, 152 SrréH A Srrfst Bk 4H 35 5 3% (P<0.05) Bl A
B (P<0.01) T 2 ERH A B ZH ; Sreft BREH.
CD4L-2FE R 2R 15 B35 (P<0.05) i T 25 S Bk 4L A
ST SrefdBREMHC- I 3R R 2 25 (P<0.01) 5
FSrréH . AFERL DL LG IR AH ) SrrH 5 S R4
F HE 2H 2 [AIAFAE i 35 22 7 (P<0.05).

VR I BR 1 07 J5 24h 3k B (B 6C), Srrfsi ek
HIIFN-y. CD4L-2RMHC- [] p3E N ik & i 5%
(P<0.05) 7/ T X IR 4L, TNF-o3& K%L B2 %
(P<0.05)% T HAh s296 4, CD4L-23EH R IE E L

F(P<0.05) T S Bk AT R 4L, MHC- 11 B35
A4S 3 sir
4.0 aCD 7 Srr 43,
ERY X3 25 fEk
% y h ) -
w5 30
X% 25 b
®E 20
25 s B
= L . b
£ ool | e
~ 05 %
0
[FN-y  TNF-« CD4L-2 MHC-1IA
C 45 Sir
4.0 A7]<ED 3 Srr 1
3.5 o] 2R
30 d m 3 ralek
25

2.0
1.5
1.0

od acd
B b
b ’+ :}EB by bb
0 %

AHX ek
Relative expression level

0.5
IFN-y TNF-o0  CD4L-2 MHC-1Ip

BEEP<0.05)F TS HERA . B )E48hHkL'E
(&l 6D), Bt st XM & 1 IFN-y. TNF-oMIMHC-
11 BHE R FR AR AE Srrf BRA B 2 25 (P<0.01) i T
THERH AN R, CD4L-21 %3k B2 8 T 25 ik
HAXTHAH, IFN-y)RIESSrrH 71 B &
(P<0.05)% 5, TNF-alf13R15 5 Srr A7 1E ] 2 &
(P<0.01)Z 5, MHC- [ BRPR {1 1k 1535 (P<0.05) 5
F-Srréf..
27 WERENH X EEARIPEIR

B pii S S 00 i A ATL S A AT U, ¥4y T Ak
FRBE iU X . 5928 f5 S 4 8 HEAT BUEE, KT IAE I
B o 2 4 A R 0, 6 S S0 B R U KR BR R
VR B BR 1 TR 14d )5, SrrZH RISk 40 43 51 3545
PO J B IR B A XS 28 OR3P 28 N3 5% H160%, 1 4%
TUERAAN I AE R 5 14d N 00T (B 7).

3 g
== BX

BRI — R T 2 R, se b —
PR RS 7 IS, P A5 % A i S R, AT
FEMFHEIRAN R I K — J2 R B A BB, T S
FHE A, R AR E T 2 B AR B R
i A S DA SR R S SR R AR 4y
%%‘éé\%j\ziﬁﬁx@%ﬁ@%%f*nwﬁ H, AL

V2% 1) 6 B TR BN - 50 RO - R B BR S 2R R Bk I
B 45
3 Srr
_ 40 |d® zzmSra ACD
5 s [ A oo amer o )
s ST i}
g 30
X% 25
% é 2.0 cD Bed
Zo L5 ab edy g aB
Tz NER aB bp aB
Z 10 b e
0
IFN-y  TNF-a CD4L-2 MHC-Tp
D 4.0 1 ACD = Srr
- 351 P aCD 3 St 3
z b O Ak
2 3.0 foe! jtﬁ ket
g S 25 aCD
Hag - Bely/
KE 20 b
ES s aB
o ~ _I\_AB BB
£ 10
&£ 05
0
IFN-y  TNF-a CD4L-2 MHC-12

6 e RBE SR R MU 5 240/ A8 W 1t SRR B FERL TR /S 1 B R AR SR Rk DR R 2 i i
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A. 24h post-challenge of spleen; B. 48h post-challenge of spleen; C. 24h post-challenge of kidney; D. 48h post-challenge of kidney
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STUDY ON THE PREPARATION AND IMMUNE EFFICACY OF A ALGINATE-
CHITOSAN ORAL VACCINE OF SRR-PROTEIN FROM
STREPTOCOCCUS INIAE

WANG Xing-Li', WANG Kai-Yu', WANG Er-Long', WANG Tao', YANG Qian', CHEN De-Fang’ and GENG Yi'

(1. College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, China; 2. College of Animal Science and
Technology, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: The goal of this study was to prepare the alginate-chitosan microcapsules containing the Srr-protein of Strep-
tococcus iniae, and to determine its immune effect in channel catfish by oral route. The alginate-chitosan-Srr-protein
microcapsules were prepared by an emulsification method, and the encapsulation efficiency, drug-loaded rate, and im-
munogenicity integrity were tested. Healthy fish were divided into 4 groups, named Srr group, Srr-microcapsules group,
empty-microcapsules group, and control group to immune, respectively. The serum antibody level was detected by an
indirect ELISA method, and serum non-specific indexes were detected by reagent kits. 4 weeks after the immunization,
the relative percent survivals (RPSs) of each group were calculated by challenging the fish with S. iniae, and the mRNA
levels of immune related genes were analyzed by real-time PCR. The alginate-chitosan-Srr-protein microcapsules
showed round or oval in shapes, with a mean diameter of 4.26+1.13 um, an encapsulation efficiency of 92.38%, and a
drug-loaded rate of 19.41%. Western-blot indicated a good immunogenicity of the microcapsules. The peak of anti-
body titer appeared at the 4th week after the immunization, among which, antibody titer in the Srr-microcapsules group
was the highest. The serum total protein, T-SOD and lysozyme activity of Srr-microcapsules group were obviously
higher than those of the other groups. The relative percentage of survival in Srr-microcapsules group was 60%. The re-
sults of real-time PCR presented that mRNA levels of immune related genes in kidneys and spleens from the Srr group
increased more notably than those in the other groups during the 24h to 48h post injection. In conclusion, the alginate-
chitosan-Str-protein microcapsules vaccine was able to protect channel catfish from S. iniae infection.

Key words: Streptococcus iniae; Srr-protein; Alginate-chitosan; Oral vaccine; Immune effect



