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Effects of the conjugate ratio of SW-BSA on
the immunogenicity in mice

SONG Yu-min', WANG Ai-hua', WANG Jian-hua', TANG Jin-ning®,
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2 Zoic & Botanical Garden of Linyi City ,Linyi Shandong 276700 ,China)

Abstract; [Objective] The study explored the effects of different conjugate ratios of SW-BSA synthe-
sized on the immunogenicity in mice to select the best conjugate ratio of synthesized SW-BSA. [Method])
The four kinds of SW-BSA(AgA., AgB, AgC and AgD) were synthesized with swainsonine and carrier, bo-
vine serum albumin(BSA) ,with the proportion of 20 ¢ 1,30 ¢ 1,40 ¢ 1 and 50 : 1,and the conjugate ratio
was determined respectively by ultraviolet spectrophotometry. Then the mice were immunized with AgA.,
AgB, AgC and AgD,after 3 times,the blood serum titers were detected using indirect ELISA. [Result] The
four binding ratios of SW-BSA were 14.7,20. 2,25. 3 and 32. 6. The mice serum titers of AgA,AgB, AgC
and AgD were 2'*,>2",2" and 2" respectively,so the mice of four SW-BSA groups generated higher titers
of antibody. Among them,was the highest the titer of group AgB,which had significant disparity compared
with others(P<C0. 05) ,at the same time the titers of group AgA and AgC had no significant disparity(P>
0. 05). [Conclusion) The four couple rates of SW-BSA have better immunogenicity to mice, but the SW-
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BSA with the couple ratio of 20. 2 is the highest.

Key words: SW-BSA ;syntbesis;couple rate;immunogenicity
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1.1 £%&XA HDGR, RiICRME K%
AW 3 R 5 4 F 3 B A AT SR G R
i, 5 = e THARGRA R =& A OB, F
254 A b 2 R A R 2 R A R iV AR A
(BSA) . BE A& 11 (OVA) , Sigma 23 &) 77 i s N-¥
FEBR AR BE FE K (sulfo-NHS) , |1 4 K 4 16 #}
Bk AT BN ] 77 s 1-(3- 2 P & L N 58 )-3-2 3t

Bk — W i £k 2 5 (EDC « HCD , 35 /R 4 b A B )
PR 53,3",5,5 - U B RS i CTMB) | W fi ik -
20, Amresco 4% | P s 2-CN-MG ME ok ) 2, fi 1R
(MES) , b 50 & B A= 0 5 R A BR 28 &) 7= 5 s R 3
A AL (HRP) Frid th Fdt/N B IgG(H+L) , 142
VNI Be A R W (N | B S o 2
1.1.2 &ME 7-D8505 Bk T ML, % H SIM
2 EVAE 7 DSQ GC/MS S AR BT 6 HH 43 BT 4, 55 B
ThermoFinnigan /3 &) 42 72 ; SPECORD50 %5 4k 43t
BT 18 HE & 4 B AR A A R AR 5 3K-2 ¥
0 B, Sigma 2 &) 4B 725 Mutiskan MK3 [ b1
A PR C v ) A g A BR 2 | A 77 5 ZF-C A = ] %8
AN BTAS b R O LA AR A BR A H] A 5 96 £L
fifE bR AR Greiner 23 w) 77 i 5 75 R BE 8 e G-50, b 5T
AR D BORA R |
1.2 R zhY

BALB/c /MR 25 H, #idE, B (20£2) g, 1
FHMWZER KB s P .
1.3 AEMBBE SW-BSA B&K

SW-BSA & B E 1 PR .
1.3.1 e 1 e9s s HEE 60 mL, yKIEHFE T
A CBESR B2 R AR5 AT G H 28 R 5
g, I 5 h,
1.3.2 eH s m BHEDER O mg.iFT
T4 20 mL NEA, A &= &Y 1,80 Chn
P 4 b, W R CTLO) 4G SW R 1 58 4
Je « BEAE R AT Atk
1.3.3 eHmllehéen BULEW I 44 mg, A
0.5 mL 6 mol/L f NaOH % . =X 3 h )5 .
FEMA 1 mL 6 mol/L ) HCl %W, /EH 10 min, ff
A E e 2 &l .
1.3.4 Afesdpeh e 3k i 43 B Ao 5 i e
A E5rF
1.3.5 #&smNags i 2alBbaw I 10 mg,
FH 2 mL 3% 4k 22 vh i MES % %, B A 8. 3 mg
EDC « HCI # 9. 4 mg sulfo-NHS, % & /E /| 15
min. 4rAH BSA 95,64,48 1 38 mg, % F 4 mL
TEALZE bl MES b #1553 50 i A A6 & 9 1 52 2
FOURPEFE RN 6 ho NP A A R EE I G-50 A
JEHralifl .10 g/ L fifh 55 K g e ks D 2 1, 4R B
97 bV R S AT I 7 N T 355 e B NG O 1
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1.4 SW-BSA fi /R BEE M E

HERA AR 40 mg ALG W 11 A b 2t 7 P s
FER SN 3 b P MR A TR B L BT L A5 B Sk
N- U-F P BEREAP IO S ST 28 (Eam VO -
BT o B A i Ho oy F it . RIER G VIR T
ZE MK (BEIR MR 2 O i A7 S A 4 D e e K
WM A (A ) FRIVTE B R TR MAT I A AL Y e R W O (L
(A AR A B L O B LB IR 0 R AU (o) ce=
A/C,

o3 MERR PR 2 AgA AgB.AgC AgD F1 BSA ,
Vi T 25 R K T S E AR 2 Ry 5 X107 mol /L 1Y
VW, EAT SR A D E AgA L AgBL AgC I AgD
1) ¢ R MO (A ) A S S W2 AT 38 G A 1 T 51
B (An) s FEDE BSA TE X B YR EAE (Apsn) o S
HESCHRL LT 4% T =S p R B ()

A —Aspsa
T eX5X10

o An Tl Apsa 73 51 8 AgA L AgB, AgC, AgD HI
BSA 7E e KWW AL OB 1E e MR S
1.5 AEMBEELL2ZE SW-BSA HEBEE N
L5.1 DR eERE HWHRE AgA.AgB . AgC
il AgD £ 0.5 mg, 435l 5 45 2 56 4 30 IR FITR 5T
FeorFAL 153 Ag BTN 0.5 mg/mL, JH T &
WAHRRE ., 55 2 WSS 3 IR e AN 58 42 30 G AR )
e BT e B 1.0 mg/mL,

¥ 25 H BALB/c /ML BEPLIY 73 AB.C.D,
E 52, UL E Jyxf B, HAb e 20 . /B e 4t

(@)

SW-BSA [y & 1l [ £&
Sythetic routine of SW-BSA

Jr Rl 0.2 mL/ H L 808 5T 2 a3 47 bl kg 2
Jal e LRk A sE 3 k., E 4 S A R i 0 A
PRER K AEBI X B, /N BRUER 3 PR 1 S W 2R
I s 43 85 19 » DU E BT RN .
1.5.2 R mFHRAZLM G E L SW-OVA
YER BT 422 ELISA 35 5 /s BRI P Ak
M, LL1 pg/mL 5 SW-OVA {3 8% il b7 4 . 4
Cib i, YE¥ 3 WL AR5 10 g/L A W 3f 147, 100
pL/FL 37 CHEFE 1 h, i AR HRs B /N B 100
pL/4L.37 CHi SR 1 h ek 3 U, A A BUR o 48 1k
YIEEbRIC L 2E B0/ B IgGCTAEHEE 1+ 10 000)100
pL/FL.37 CHr % 1 h, PE¥% 3 W, jim TMB 100
pL/4L,37 CHi 3% 20 min, 2R J5 FAIA 2 mol/L 1)
H,SO, 50 pL/fL% 1k B i W A A fL ODis o fH
(P) 53 EFL ODyso o fE(ND L L P/N>>2. 1 H 22 #f
AL N B
1.6 HEBEBHZITSSW

WIS B >R B SPSS13. 0 # {4 i# 17 One-Way
ANOVA 43 #r, 454 LSD Hil Duncan & %, 45 5 DL
OEEIRHAREZE (X ESD) " EIR,

2 RS0

2.1 SW-BSA BI& R

2.1.1 oMl e R SRS TT6n
EEDRBE WA . Bl V(CHCL) = V(CH,OH) =5 : 1
JETT . 254 nm EAME I .75 )¢ . R, =0. 90,
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2.1.2 ol v9be R SRR B 8
kA9 60 mg, £ %K 66. 7%, ] V(CHCL) :
V(CH;OH) =5 : 1 B FF.254 nm 28 HME& I 5 24
[FEFH SW =20 & o ik ke ) 8 5 SW — 3¢,
R, =0.40, Juk il & HARX 40+ B & fy 322, 53¢

WHE—E,
2.1.3 sl s n faifbfFRaayll

30 mg. 143N 68. 200, i I s LA X 4y T
308, SHBHE—E,

2.1.4 e Nes R BHTEERIAOH
RSB AgA  AgB . AgC Il AgD, H it & 53 5l
72.0,49.3,34. 1 F1 26. 3 mg, 4=/ %K 75. 8%,

77.0%,71. 0% FN 69. 2% . 25 AM 1 H e KWk
WS BSAMILHEAV B, HS5EGW VW
— B0 B,
2.2 SW-BSA BEXZE KN E

2 A AT 2 L AL W VAR XT3 B R
307, 5 —,. R ARG Y. GV
AR5 B AR A B AL A W i 52 A W IORR [
ZERAN A AgA L AgBLAgCL AgD Fifb &4 V 1E
230 nm b B KWW AR 4 A =X (D H 55 AT 15
HELY AgA L AgB. AgC I AgD iy ff B =2 43 73l Oy
14.7,20.2,25.3 Fl 32. 6(E 1),

F 1 SW-BSA BEAEMNE
Table 1 Conjugate ratio of SW-BSA
AR WeE/(mol « L) K /mm % S f fH3 1 2R
Synthesis Concentration Wave length Extinction value Couple rate

AgA 0.5X10° 230 1.961 5 14.7
AgB 0.5X10°° 230 2.2255 20.2
AgC 0.5X1077° 230 2.470 3 25.3
AgD 0.5X107° 230 2.8207 32.6
BSA 0.5X10° 230 1.255 9

4%V Compound V 1.8X10# 230 1.728 1

2.3 NRILFRM

A4 R I AR B9 N A PR AgAL AgB,

AgC Ml AgD /B (8] 4% ELTISA A0 il % 2540

HI 3 2 Z5 2R AT, 4 Fh I LU A A9 N T35 it It 2

FEA T B T RE R A R S e i o 2t
x2

=21, 20 0 2 O [ A IR R B PR RN A 2
S Hoh AgB g G i I B9 A% B e T A A%
4, H2 5 838 (P<0. 05) , BB 21 B I 15 244 1) 4
HR LR 20, 2 I EA F) T 5 DR HLAR Y G5 12

B ELISA #& /R B M P/N(X+SD)

Table 2 Serum titers of mice by indirect ELISA

205 1L 75 F B A5 8% Attenuated multiple of serum

Group 28 29 210 211 212 213 214 215
AgA 15.1140.98 b 12.96+1.30b 11.00£1.15b 8.62+0.59b 6.92+0.28 b 5.10+0.20 ¢ 3.12£0.25c¢ 1.2440.09 ¢
AgB  18.1241.12a 17.00+1.01 a 15.85+0.66 a 14.78+0.13 a 13.38+0.09a 11.36+0.27a 9.60+£0.50a 7.0440.42 a
AgC  14.7140.17 b 13.494+0.19b 11.63£0.62b 9.34+0.98b 7.41£0.69b 5.69+0.10b 4.30£0.12b 2.1840.26 b
AgD 13.40%+1.03 b 11.31£0.49 ¢ 9.454+0.48 ¢ 6.94+0.14 ¢ 5.154+0.25¢c 3.48+0.22d 1.564+0.14d 1.394+0.12¢

TE « A 8 BUE 5 AR AN [B]/NG 50 35 3R 28 5 W 35

Note: The different small letters of lowercase indicate significant difference in the same row.

3 4
& I o e U M W

B B e 0 TR X LA 0 g A T
ST A A 2 R 28 A 1 23 £ BEL ST 77 0
S0 G0 XN BT AU ) R A T 4 R
S5 KA PR 2 0 54 T % R 37 3 0 R 1T 5
HARTE (500 . 5 BOR IR AR AL R,
e ATTIFGE A 5k A £ T G R R vl 5 R L B 3
6 ANBRIEL T (SR A 2 A K R A

%

3.1

AR THE— DU, 2 S AN [ 8] bR E
N2 TR B SR A N T HW KAl
RPN T 2" . AL AE BT SW 55 BSA i,
T A T B4 23 18] 7 BEL RO e FH R S0 R R
PR g 18] B W 5 AR BRI 51 A AT s SW-
BSA X /N B G 58 08 7 A A g Bk .
TEWT . 7 95 B A N T It A 5 /0 BRI 375 A%
Primah=>2" i m T LA 2 AR BE Y 1) B R 5 Bt
JEH B R (27) o by AT DL A AR AR T I
A b 2 S 1) T B D DAL AT R (] B 4 R T
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3.2 ¥MESHEBEBEEIREFEENIME
B0 D R R 0 A 100 2R 5 5 T i i A 92 i
B UVAR G, 4 5 ) S S ML AR A g i B Y e AR
TEY I 23 A 5 | T O 1 8 By 28 AR I R i &
B SRR S BUAR B 7= A L SR T 9 3 1 00 At A
JATA] S 2 0 AN R B0 I 5 Bk (9 f53E 43 7
Fohy 5~15; RARUNAES NN (K b Ry 3~ 45 B 4
95 IR PR 55 38, Schneider 2507 A O, 5 A B B K N
10~20, 80 2084 20 ML R EPR > T 151
2 1 AR T L A RE A 5 5 e sh W e R
PR s Bl o 7 250 A R [l (B R 1) SW-HSA 3
A5/ B A B X 5 AR R AN SR [8-9 11y
T — B 7] i 3 A R R A B 3R (32, 6) 1) SW-
HSA 1] LU i 42 S Pt SW Bk F . (H X 54K
25 AP IS . A58 % B, SW-BSA 1Y K [R] {5 Bk
AL TN B AR S A IR 20, 2 BN
THC R EA BB S b YRSy 32, 6 B
LA R A X R 223X 5 Schneider %5 iy 5% 45
RILAAF
3.3 SW-BSAt/MNRHBEEBEHR

A T 4R SW-BSA, 325 5| 12 ALK /Y {4
TR AR IE I 25 o PR I /D BRI Y 0 P R I, B R B T
HN THUE SW-BSA 4. ARKEHE 3 K
o3 /N UG B IS 3 B K F 20, J& S0k (5. 18]
RIEEE R (2 64 52 . UL, A5 4t
Ji 5 28 R 1 1 R TG S5 4 A V) R R B B AR 2 L X
N R AR AR SR T AT A AT A

4z B

AR TR 56 SR FH T 1 D) o e —— o G0 3R R b
4 SW-BSA A T 9t it 3 if A Gl e T 4
TG B IR SW 5 BSA B85 R4 5 g 14. 7,
20.2,25.3 F1 32. 6, P F A R W], 4 EE R
() SW-BSA # B AT B hf 1) G 88 JE 1 o AH U I5E 36
20. 2 B (8T I 0 G 2 JROME e A L ik — &5 SR R T Y
HE— LB SE B E T A
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