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Effects of four polysaccharides on antibody titer and T

lymphocyte in vaccinated chicken
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Abstract: Four hundreds and fifty 14 day-old chickens were randomly assigned into equal nine groups and all chickens were vacci-
nated with NDV-IBV live virus vaccine. At the same time as the first vaccination, the chickens in groups 1 to 8 were intramuscular-
ly injected respectively with astragalus polysaccharide ( APS), isatis root polysaccharide (IRPS), achyranthes root polysaccharide
(ARPS) and Chinese yam polysaccharide (CYPS) at high and low dosages, group 9 ( control group), saline, once a day for
three successive days, secondly with NDV-IBV oil adjuvant vaccine at 28 days of age. On days 7, 14, 21, 28, 35, 42 and 49
after the first vaccination, 8 chickens’ bloods from each group were sampled for determination of serum ND-HI antibody titer by mi-
cro-method. On days 10, 20, 30, 40 and 50 after the first vaccination, 5 chickens’ bloods per group were collected to determine
the proliferation of peripheral T lymphocyte by MTT method and the content of CD, ™ and CD; ™ T cells by flow cytometry and doub-
le-color-staining method. The results showed that the four polysaccharides could significantly enhance the antibody titers, promote
the proliferation of peripheral T lymphocyte, raise the content of CD, " and CDg "™ T cells and ratio of CD, */CDy ", the effect of
APS and IRPS at low dosage were best.

Key words: astragalus polysaccharide ( APS); isatis root polysaccharide (IRPS); achyranthes root polysaccharide ( ARPS);
Chinese yam polysaccharide (CYPS) ; antibody titer; T lymphocyte
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1.1 SHEEE

B MREAR | MR L 2508 T A BRG] Al K BEREDTIA $E L APS | IRPS, ARPS
I CYPS, ZRiMR—EERE I E HS & /09N 65% . 56% . 54% M 73% , SR )G & & HE 58 7K
B (H) . A% (L) 2 MEEME (mg - mL™'): APS, 4, APS, 2; IRPS, 3, IRPS, 1.5; ARPS, 6,
ARPS, 3; CYPS, 6, CYPS, 3, WMl EHTEG &,
1.2 FEKF

XEGFIRIEAL G SR I (NDV-IBV) 5585 15 FA NDV-IBV ylFLAKIE v, BT p 2 S a
SR HES 315, 200551 FOWERHETTIR, HRIT RSO R AE A W S e A At s AR i, KN

Wi, I N IS S i 10% (A8, HHR ., #&5 R ST E2 505100 U - mL™'5 £
TIGZEBREF (ConA), W HAELEY TRAF, HIIMTE RPMI 1640 H5F2M BCHI AL 0. 025 mg - mL™',
SHIERRE, %, —20 CRAE; DUF LA MEEE (MTT), Amresco 2T, J pH 7.4 (1) PBS Bt /. 5
mg - mL~', AUEBRE, #EOG 4 CIRAE; WIS B, iR AR R RAE T,
051106; WA, s3Hral; PR CD, - FITC, CD, - PE. CD,,~ PE, F#iA IgG, — FITC Hl IgG, —
PE HSiREPLIR, T H & EAEY TREARAH .,
1.3 zh¥sr AR AR

1 HIEP S EAX (I AW AN T E AL ) W3RE 14 B (BHEDUASN N 4.5 log,, F
BIRE N 97.6 ¢), MM MO UL, M4 50 H, %M 2 Pra NDV-IBV 5550 SR |, s, [k, 8
ARIGLH A SILATE ST 2 Rk 28, B3 0.5 mL, XFEZH SRR R K R 1k, %ELE3
d; 28 HIRRPINIAEST 0.3 mL NDV-IBV ZL A K 47T — ., 28 FEHRBIZERES 7, 14, 21,
28 35, 42 F149 KX, FRAREYLIHEL 8 FIE N EICR M 0.5 mL, 4r&5 i, HMCE &L (HI)
U2 R T HI ST EE Y RS A5 10, 20, 30, 40 F150 K, AR A SIBEHLAMI 5 3520 0E
KL S mL, FrEERRENBTEE, WE T k40 MI I AR R T Ik E 40 Iy
1.4 HEHARIETENE FE

FHOMTT 3200 52 9k B 4 A 389 4, 40 bk B 4 i, RPMIT 1640 15 37 I ) 5 40 i &5 12 0 5.0 x
10° mL~", JAR) 96 FLANMIE:FRt b, 459l 80 pL, HEAN 20 pL ConA, - IEESEE 4 fL, REET
39.5 C, 5% CO, &M FHEFE 44 h JGHGE ;. BALFIIA MTT %K 20 wL, 4kZ8535 4 h JGHUE AR F7
W, AL Z AR 100 WL, 7EBGIB G2 BRI 570 nm AERWOEIE (A o
1.5 BRI ENE X

G ok Bk e A, FH PBS SO A AN 2 5.0 x 10° mL~', —4 A RPN CD, — FITC
CD, — PE BATEREHUASS 10 wl, H— A CD, - FITC, CD,,~ PE BASTREPIAL 10 wL, AR %R N
ABPUN IgG, ~ FITC, IgG, — PE HFCREHIIASK 10 wL, FRAINA MK A0SR 50 wl, TRAT, 4 Cbt
JEAEF 20 min, JIA PBS WK 500 wl, TR2), ZEEE/EH 10 min, FELM, FIHAET -
1.6 HiEE

BAELL x £ SD o, JH SPSS 11. 0 443847 Duncan’s 2 B0 FLEL

2 ZER545H

2.1 FWERERNHHEETL

HIRRIEIRH T K, SUHNIIERSMN2ZRAEE (P>0.05); %514 KX, APS, FlIRPS, AR
WriB & TATIRZE (P <0.05); %521 K, APS,. IRPS, Fll CYPS, 4 MHIIAZL M 58w TXIRA (P <
0.05); #3528 K, [k APS, I CYPS, 4AMHA 6 MHAIPUASN B & TXHRY4L (P <0.05); %535 K,
Bk ARPS, F1 CYPS, Zl4MFHAL 6 424 BBk fh o 3% & F X IRA] (P <0.05); 2542, 49 X, APS, |
IRPS, . ARPS,, Il CYPS, 4 MPIAR B = TXIE4 (P <0.05) (F 1), FW 4 Fh 2 240057
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Table 1 Dynamic changes of antibody titer in every group (log,)

2H 5 B AP JG I AE]/d Time after the first vaceination

Group 7 14 21 28 35 42 49
APSy 5.5+0.51° 6.8 £0.76% 11.4+0.49"  11.3+0.47% 11.8£0.29"  9.8+0.63"  8.9+0.41%
APS;, 6.0 +0.53" 7.0 £0.57" 12.3 +0.61" 12.0 0. 50" 12.3£0.61"  10.5 +0. 50¢ 9.6 +0. 54¢
IRPSy 5.4 +0.94* 6.6 +0. 45 11.6 £0.48*>  11.5 +0. 63" 11.7 £0.44% 9.8 0. 630 8.8 £0.65*
IRPS, 5.9 +0. 87° 6.9 +0.57" 12.2 +0. 59" 12.0 0. 25" 12.1+0.25>  10.3 £0.57 9.5 £0.36%
ARPSy 5.3+0.81" 6.6 +0.41" 11.7 £0. 41" 11.5+0. 50" 11.7 £0.83"  10.2 +0. 64 9.4 +0. 48
ARPS;, 6.1 +0. 66" 6.4 +0. 48 11.6 +£0.45"  11.4 +0. 46" 11.5£0.74" 9.6 +0. 41" 8.8 +0. 69"
CYPSy 6.0+0.91° 6.7 £0.61% 11.9+0.48™  11.8 +0.62" 11.9+0.73>  10.0 =0. 50> 9.1 £0. 774
CYPS, 5.8 +0.56° 6.4 £0.49% 11.7 £0.81%  11.3 =0.56% 11.5+0.75® 9.4 x0.47% 9.0 +0. 81
Control 5.5+0.31" 6.1 +0. 49" 11.0 0. 73" 10. 6 0. 47¢ 10.7 £0.67¢ 9.1 +0.74* 8.3 +0. 52"

. 1) APS: FE LK Astragalus polysaccharide; TRPS: HEHRZHE Tsatis root polysaccharide; ARPS: “FEZH# Achyranthes root poly-
saccharide; CYPS: IIZ4Z M Chinese yam polysaccharide. H: High dosage; L: Low dosage.
2) FFNEIEEAHE L 225 83 (P <0.05), The same column data marked without the same superscripts differ significantly
(P<0.05). The same as follows.

2.2 T HEMEEENNIEEL

HIRGREIG S 10 K, APS, | IRPS, . ARPS, Hl CYPS, 41 Ay, (H T E 7 TXR4 (P <0.05); 5
20 K, APS,. APS,. IRPS,. ARPS, Fll CYPS, HHY A, fE & & FXT IR (P <0.05); 5530, 40 150
K, B ARPS, 1 CYPS, di5l, HAtho MY Ay HEE M XA (P<0.05) (£2),

MARIGZH A, (EE(E T AT ] 75, APS, . APS, | IRPS, #ll IRPS, HH7E 4555 30 K, HAh 4 4
TEES 40 K, HOBA A Ay (B 1 N K E/MRYC 7. IRPS,, APS, . ARPS, ., CYPS,. ARPS, | IRPS, .
APSy . CYPS,, UiHAMIGG & A9 IRPS {2 #F bk &0 40 M3 58 RO S, IR 5 B9 APS il ) 5 Y ARPS |
CYPS BUCR#AT

F2 KREATHBAERBENDSEN (A, MH)

Table 2 Dynamic changes of T lymphocyte proliferation in every group (A, value)

20 51 B APEG BTE]/d Time after the first vaccination

Group 10 20 30 40 50

APSy 0.262 0. 042% 0.378 0. 020" 0.447 +0.010" 0. 443 +0. 007 0.425 +0.015%
APS, 0.291 +0.032" 0. 440 £0. 045° 0.499 +0. 054™ 0.494 +0.019° 0.478 +0.030™
IRPSy 0.257 =0. 029 0.364 +0.016® 0. 453 0. 020" 0.449 £0.018* 0.434 0. 032
IRPS;, 0.298 +0. 048" 0.435 £0.015° 0.502 0. 032° 0.497 £0.015" 0.481 £0.015°
ARPSy 0.272 £0. 020" 0.390 £0. 016" 0.417 0. 015" 0.488 +0.010" 0. 485 +0.033°
ARPS 0.259 £0.017* 0.356 0. 028" 0.381 +0. 030" 0.455 +0.016" 0. 436 +0. 020"
CYPSy 0.279 0. 015" 0.392 0. 023> 0.419 0. 081" 0.482 +0. 024" 0.479 £0.018"™
CYPS, 0.260 +0. 020 0.368 £0.013% 0.393 +0.031% 0.445 +0.012% 0.431 £0.031%
Control 0.210 £0.021* 0.310 0. 027* 0.354 £0.017* 0.382 £0.013* 0.373 0. 027*

2.3 THEMBITFENIITEL

2.3.1 CD," THEMBMIEHHNIEEZL BHIRAESGHE 10 120 X, APS,, APS | IRPS . ARPS, Al
CYPS, 41/ CD,* T WREL4IE E /R & & TX R4 (P <0.05); 2530 K, Bk ARPS, fil CYPS, 414},
HAb 6 41 CD, " T IR 40 A /R W= TXHIE4L (P <0.05); %540 K, APS,. IRPS, . ARPS, #i
CYPS, 4Hf) CD, * T KA R B &8 X4l (P <0.05); %550 K, APS,. APS, #ll IRPS, 40/
CD, " T4 A /R R E S TX A (P<0.05) (K3)., R4 Fh2E#AT i$Em CD, * T ik 40
MUE 435, RFIHE APS A1 IRPS RO &R 1T,
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Table 3 Dynamic changes of CD,* T lymphocyte subsets in every group %o

2H 5] B ARPE G A/ Time after the first vaccination

Group 10 20 30 40 50

APSy 37.4 +3.87° 38.4 +3.94" 38.8 +4. 02" 36.2 +4. 18 38.3 +3.81°
APS;, 41.1+3.58" 41.6 +3.66" 41.9 +3.55" 40.6 +3.79" 40.2 +3.69"
IRPS 36.7 =4.87% 37.2 +4.13% 40. 1 +4.94> 35.2 +4.51% 38.0 £4.29%
IRPS; 40.5 +4. 36" 40.6 +3. 85" 42.8 +3.75" 39.6 +3.93" 41.9 £3.71"
ARPS, 37.9 +4.60" 38.7 +3.99" 39.5 +3. 88" 36.7 +4.23" 36.8 +4.35%
ARPS;, 35.8 +4.73* 35.0 4. 32 37.5+5.16* 34.7 £4.47% 34.6 +4.53*
CYPSy 38.0 £4.57" 38.6 +4.21° 39.3 4. 11" 37.2 +4.06" 37.3 £3.90%
CYPS, 35.3 =4.67% 37.0 £5.25% 37.8 £4.59% 34.4 +4.38% 34.6 £4.40%
Control 29.5 +4.76* 30. 0 +4. 44* 30. 7 +4. 60* 27.7 +4.20* 30.3 +4.55¢

2.3.2 CD,* THEMETEMZIATN  BREEE RREEEH 20 K ARPS, 1 ARPS, 41/ CD, * T kKL
AN SR = TR AL Hop s B IR 40 ) CD, * T WREL 40 AR B8R T X IR, (HERHAR T
F (P>0.05) (FK4), RKU4FZHXT CDy " T WAL A 3R A AS 2

x4 FBHECD" THEMEITEHNIIEEZL

Table 4 Dynamic changes of CD; * T lymphocyte subsets in every group %

215 B RSP A BBl /d Time after the first vaccination

Group 10 20 30 40 50
APSy, 20.1 +£1.92 22.1 +2.20° 20.7 +2.31 20.2 +2. 62" 22.5+1.83
APS, 19.3 +1.43 22.7 £1.52% 21.5 +1.38 21.7 £1.77% 20.2 +1.57
IRPSy; 19.1 +3.68 21.6 £2.52¢ 22.3+£3.75 21.2 £3.31% 19.6 +2.87
IRPS;. 19.5+£2.99 23.3 +1.89* 23.1+1.69 22.6+2.17% 21.4 +1.61
ARPS, 18.2 +£3.53 23.6 +£2.26" 21.5 +1.98 22.5+2.78% 20.1 +£2.95
ARPS 20.9 +3.58 24.5 +2.90" 21.3£3.82 22.1+3.23* 19.8 +3.37
CYPSy 19.6 +3.45 21.2 £2.70* 21.7 +2.49 23.3 +£2.39% 22.6 +2.06
CYPS, 19.0 £3.55 21.9 +3.97¢ 23.2+3.49 22.8 £3.07% 21.2+3. 14
Control 21.1+£3.62 23.3 +£3.18° 24.0+3.52 25.2 +2. 67" 23.1+3.40

2.3.3 CD,"/CD; " EMZNEZN BHIREEESH 10 F40 K, APS . IRPS . ARPS, il CYPS, #41H
CD, " /CDy " A& THHRA4L (P <0.05); 5520 K, APS,. APS,. IRPS, il CYPS, #1f# CD, " /CDg "
B TAIA (P<0.05); 5530 K, F& ARPS, Fll CYPS, 44k, Hifth 6 4114 CD,* /CD, * {4 .35 &
TXIHRA4] (P <0.05); %550 K, APS, . IRPS, . IRPS, ., ARPS, 1 CYPS, 41(/) CD,*/CD, " @& & T
XHHRZ] (P <0.05), FfH, IRPS, 41, ARPS, 41 CYPS, 41 CD,*/CD, " {HIIRMKT APS, 41 (%
5) . FHIEIEFE 4 FhEBEER AT LI CD, * /CD, Ml BB THE, (RHIE A APS Fl IRPS SUR il
x5 KATHKELMCD,"/CD, " ERHETEL
Table 5 Dynamic changes of the ratio of T lymphocyte CD,*/CD; " in every group

ZH 51 BRSPS E]/d Time after the first vaccination

Group 10 20 30 40 50
APSy 1.89 +0.35% 1.74 +0.31" 1.87 +0.22P 1.56 0. 18 1.70 £0.05%
APS, 2.13 £0.09° 1.83 +0.29" 1.95 +0. 36" 1.87 +0.37" 1.99 +0. 30"
IRPS,, 1.90 +0. 50 1.72 £0. 09 1.80 +0. 04" 1.63 £0.25% 1.94 +0. 10"
IRPS;, 2.08 £0. 43" 1.74 0. 22" 1.85 £0.20" 1.75 0. 24" 1.96 0. 49"
ARPSy 1.95 +0. 18" 1.64 +0.21% 1.84 +0. 24" 1.67 £0.18" 1.83 £0. 11"
ARPS| 1.71 £0.19% 1.43 £0. 13 1.76 0. 30 1.57 £0.28% 1.77 £0.15%
CYPSy 1.94 +0. 15" 1.82 +0.30" 1.81+0.13" 1.69 £0. 07" 1.84 +0.19"
CYPS;, 1. 86 +0. 26" 1.68 +0. 27 1.63 +0. 23 1.51 £0.28%* 1.63 £0.13%
Control 1.40 £0. 14* 1.29 £0.05° 1.28 £0.10° 1.10 £0.13® 1.31 £0.09*

3 iie

PR AE 2 i1 B b L 0 A Sl o o MR TR T AT B SR N 2 o BT e DT A K 2 S BB ke — 1%
etk S8 R IR S5 R R S P R R DI RE AR AR o AT 45 SR W53 7 ) 22 B R 5 1 5t
XS B R SR SR N OV, R BRI , A AR TR R | RS G, X



1 ERITAE . 4 Fh Z2 W0 S XS DT A T I L 240 L 1452 0 - 81 -

Y5 Wang %1 3538 1 254 50850 B 5 RE 045 5 G A XS A AT S i 2 — B0

WREL AR RS 5 MTT 35 Fri AR 19 A (R I, AL R R, 4 Frd 2 2R aefeat T
WKL AE , IFA — RSO RO R . 280D 25 Z2 BEAE R P9 SR S X R AIE 14 1 4t i 5 Con A 15 5
A AN AL . A BFFTIESE 12 FhZ2 N bk T A0 A 22 24 SR REVE R, i EL KB 40X A 22 0 54 D S
AYESRAEA, A2 I GE R A ConA AIES T 4000 1L -2 2Rk, T 4iMeisfe, #AE
FITR A H 24 2B X T AR G T IR E i A e a3 5 A

T Ik EL4H M A T A R T AR CD, * R CD, %, Hidt €D, * T 94K E 400t 14 32 2 ) i 2 o 3 40 e )
T, BAESMBEMRAE NS NMER, CD " TIKE 4 = 2N SR FHERG/EHS, CD,* M CD,* T
IR A0 R AR S IR AR AL, AR IEF (YO FEIN 2 CD, * /CD, AR R, FREIALARL T & i e 2R,
24 CD, " /CDg " I HLA R PR B, Al B Fh e i A4k . A BT A IS ) CD, ™ T bk 4
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WM e R E A E0A R, SRR 4 N T, AT ikiE
B WA R S e AR ORI T A AR ) ) AR e B [ 2R E N S 8 A 3 Fh 2 bk
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