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WE RN S Gt om ) ml DU I 52 my B S AR 5 P S B 58 7, 3G SmATLAA S0 R 4ol A= 4 55006 Ji
BT . AHIEFE B LEXT 5 FhAS[R] ) G2 19 58 0 28 0% Al RS (Anas platyrhynchos) 6 g 2H 238 T J b
TAHRIE R R IE B2 AT W 78 . 45 150 R 1 HER M8 X HERS BN 70 6 4, 48 3 d 730 T 3B B T
TS AR ER R K SR SRR L B~ SRR | IS T L R FH 2L CpG A% 2 (CpG-containing DNA, CpG DNA)A!
A G EK 1 G (immunoglobulin G, IgG), 18 HI% KA R4 21, il qPCR 45 & Western blot £l 48 i AH
ICHE R AN T2 B mRNA FI R AR A K a5 R, 50 R AR EL , 43 v S 4 S IR - SR b L 3 S
M . CpG-DNA FIXE 1gG ) 28 24 419 i B 41 23 70, B bk 2 40 083 2 (B-cell lymphoma 2, Bel2) mRNA Al
/K34 12 35 PR (P<<0.05) , S R A -3 (Caspase3) I ZRIEKFRIEANFIFEE Bl thah, 2 aliE i f
b G 2 38 5 ) 5 I AE A FIAR RS B4R 1 0 2 23 b s A 2 — % {0 & 8 (inducible nitric oxide synthase,
iNOS) F1 IR S AL 2 (cyclooxygenase-2, COX2) ] 3K ik /KF, Tt % -a (interferon-a, IFN-a). T & -B
(interferon-B, IFN-B)~ [/ %-1B (interleukin-1p, IL-18) I ¥R FE A T~ a (tumor necrosis factor-o, TNF-ct) Fi
HIRE FH 1 (retinoic acid-inducible gene- 1, RIG- 1) Toll #5244 3 (toll-like receptor 3, TLR3)F1 Toll £+
24K 7 (toll-like receptor 7, TLR7)FE K ) mRNA /K- V35 R BIA FREFE M LR IE . 48 TR, 8RR  B-F
RBE IR . CpG-DNA A 1gG AT AE My G e 5 s AR 42 19 e R i o AHI 51 R T o7 g B S A ek
P Se BT, BN A A e AR B A R B SRR E— 2 S .
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Abstract

endangers human health. Therefore, it is urgent to find reliable alternatives to antibiotics. Immunopotentiator

The misuse of antibiotics seriously imperils the development of duck husbandry and even

can effectively increase the ability of specific immune responses to enhance the defense against
microorganisms or pathogens. The aim of this study was to investigate the effects of 5 different
immunopotentiators on the thymus apoptosis and immune-related gene expression in Shaoxing ducklings
(Anas platyrhynchos). The 150 1-day-old Shaoxing ducklings were randomly divided into 6 groups, and saline,
chlorogenic acid, B-D-glucan, astragalus flavone, nonmethylated CpG DNA and chicken immunoglobulin G
(IgG), were injected subcutaneously once daily for 3 d, respectively. At the age of 18 d, the mRNA and protein
expression of apoptosis and immune-related genes were detected by qPCR and Western blot. The results
showed that compared with control group, the mRNA and protein levels of thymus B-cell lymphoma 2 (Bcl2)
were significantly decreased during injecting chlorogenic acid, B-D-glucan, astragalus flavone, nonmethylated
CpG DNA and chicken IgG, respectively (P<<0.05). And the expression levels of thymus Caspase 3 showed
significantly up-regulated in some extent (P<<0.05). In addition, the expression level of thymus inducible nitric
oxide synthase (iNOS) and cyclooxygenase-2 (COX2) were increased in some extent during injecting 5
different immunopotentiators, respectively. Meanwhile, compared with control group, the levels of interferon-o
(IFN-a), interferon-f (IFN-B), interleukin-1p (/L-1B), tumor necrosis factor-o (TNF-a), retinoic acid-inducible
gene-1 (RIG-I), toll-like receptor 3 (TLR3) and toll-like receptor 7 (TLR7) mRNA expression were up-regulated
in some extent during injecting 5 different immunopotentiators, respectively. Taken together, chlorogenic acid,
B -D-Glucan, astragalus flavone, nonmethylated CpG DNA and chicken IgG could be wused as
immunopotentiators to regulate duck innate immune. This study provides new insight to prevent the duck disease
from pathogen infections, and provides reference for reliable alternatives to antibiotics in animal production.

Keywords Immunopotentiators; Thymus; Innate immune response; Shaoxing ducklings

P EME A TR (Anas platyrhynchos) 58— K
WS % 5H B (5 AR 74.2% , 1A 7% B S 35 B 4F LA
10%~15% ()33 5 336 38 ({7 K A2 55, 2007). SR T, T
K, B A TR AR LA R AL TR Y IR PR R R
DA e 5 T A% 2y ok 3 AR 3 ML A 928 T e 3R
FL o PO 0T B TS 09 0 L2 9 7 1A% G4 1Y
e 5955 Hla™ 5, AU IR MEVE i) 1™ Y
10,10 HL AT g fa 5 A 4 TAE 22 42 (Casewell et al.,
2003; Mathew et al., 2007; Millet, Maertens, 2011).
PUAE FRAE R AT DL B 76 B % e 1 95 1) 32
LT B W DA R A 7 e e e e RE . (EAT
A2 2R B B A P AN R i 0 A AR O T 2451
Bep AR AL A4 S 28 77 5 i ELIS 7 it o 0 A2 3R 1) 5 B 0 3
i DAIE R T P E RS, B HE N FEG
¥, 2007; Seal et al., 2013). Pk, FHRA 2 bk
BB RN 2 % 2 2 (Millet, Maertens, 2011;
Dahiya et al., 2006).

G 5 38 iR 7R 2 — PRl DL 3 o 5 AR
PG AR LA 700 S ok 25 40w Jir Ak 917 4

[ 9 5 790 (E K 5, 2016). R A B A 5 AE 5 (1996)
Ik SERNeE S VI VEES Y/ RiE 2 plibu
S BILAA A e B AN AR 1 A B SO A Y S
PR, WG SRR RE ). R R G R, S R
AJ DL i 0 5L 20 52 4 (pattern-recognition re-
ceptors, PRRs) ™ A= PRI B 781 .2 [ B o Toll # 52
& (toll-like receptor, TLR) Fl #{ % iR 15 T 3L [A] 1
(retinoic acid inducible gene- I )# 52 {& (RIG-I-like
receptor, RLR)fE A PRRs [ 5 £ 01, LA 32 2
Tod S AR B SR R AR AR 2R N, R B8 SO A4 Y (A%
“F kB (nuclear factor kB, NF-xB){5 Zi# %, 1% 5 |
BT AN GE B 1 1 7= A, B 5 pE 3 1) R AR iz
(Takeda, 2005). M98 ¥R 3E K] § - o (tumor necrosis
factor-a, TNF-o){F 4 NF-xB {0 HI 3 K 7, B 96 1 5
0 2 v e it v LR A S R IR S B S 1
F—% L R (nitric oxide, NO)(SE46 445 2004). [Fl
i, 75 42 2 — S AL & & B (inducible nitric oxide syn-
thase, iNOS) {79 NO & it i 75 b 52 22 1 15 3 A i
fi (Garcia et al., 2009). iNOS FI3A 4 AL 2 (cyclo-
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oxygenase-2, COX2)R:H 1) 1A i 5 NF-xB 15 %
BRI G 20 H 2 BRI, NF-«B #i &
 (inhibitor of NF-«xB, IxB) %55 & A= B B2 Ak I it 25
WA R AR B AT A A AR R A iNOS [
¥ % 5 3% 1X (Baeuerle, Baltimore, 1996). Hiss £/l
Sauerwein (2003)fiff 7t 3% B B- 4 5 0% nJ DLEE =
(Sus scrofa) ] PRRs ¥ B , AT H2 i W 903474 1) G2
o BANNF-kBZ 5 | 2 T 1 AH S A ) 55
% (Campbell, Perkins, 2006; Shishodia, Aggarwal,
2002), A0 TR AR R v, — 5 i AT PAs A 5
TNF-o 7G40 i 4 NF-kB. P53 55 52 8, BT Cas-
pase8 (Peter, Krammer, 2003); 75— J5 [l B ik 241 g
J8 2 (B-cell lymphoma 2, Bel2) b1 m] DARH 11 28 i {4
PR 4 L £5 3R CIRRE TR, k) Bk A A T2 1 77 AR
(Edlich, 2018), ¥ % f5r 2 3 RN P~ JE R 41 -3
(Caspase3)i&ifb . Kim %5 (2009)#iff 7T % B A\ (Homo
sapiens) 4 1796 20 1 52 3] B4 SR b T S X0 35 00 k|
1 Bel2 mRNA [F) 3214, 38 1 Caspase3 mRNA [
IRIKAF o 3 B G 2 3 5in ) AT DA W S 1 o e 2 R 4t
HITIRE . PRI, o2 3 5 7] ) I 4 /R AL 52 0%
G 2 8 58 7] BE 5 o A TS 5 R S 2 S B DA B 15 3
A G 958 S5 N i AT A

AR VR FERZEL T S8 A AT IE 22 AN [ ) e 38 1
SRF , R ILER SRR  B- 1 JEAE B B L AR AL
CpG 1% R (CpG-containing DNA, CpG DNA) Al
X9 G B S H G (immunoglobulin G, 1gG)7E B L JiG
AT 240 i B A AR 1 G 9% 1R 59 4 F (G et al.,
2020). AHF T LA M AENG B TEXT R, BE— B4R
X5 T AN [] 8] e T2 398 ) e 28 D A S i iR 2E 24
Je G R T AH GBI ZRIA [ 52 , DU N HAE 450
RINGPEDRE T IR IR 2%

1 #Rl5HE
1.1 SRR SE

HNAERSY (Anas platyrhynchos) B JE AR A Fb
BRI PRA T A B 150 HAERER 1 H 43 4
S ML i 6 4L(RFLH 25 W, B LR, DOK), Bl R
L3 d oy TSR B (PMVIKHESE, 2018) 7 5 AR
H #5 7K (0.5 mL)~ £ J5L 2 (0.4 mL, 1 mg/mL) (& M-,
) B-HT R BEO.7 mL, 1 mg/mL)(JEM, i) 38
B H B (0.4 mL, 5 mg/mL)(J5 M, E ). CpG-DNA
(5'-GATATGCGACCGATT-3', 0.5 mL, 5 pg/mL) (%

B AE 5038 1gG (0.5 mL, 1 mg/mL)(% 3% %, 1t
70)(Gu et al., 2020).
1.2 ZEWHE

FEM IR AR 5 b B
FEES 18 H %, B 2H 43 7 BE WL A 5 4R , 35
TSI AR B, A B i, P I 1 AR B R K R AR SR
IERRAE, BT A IR
1.2.2 4 EEE(Western blot)

1.2.1

F RIPA (radio immunoprecipitation assay)Z fi#
TRORH B 1 T4 o) 771 2 FE RS 8 7 9 (phenylmethane-
sulfonyl fluoride, PMSF) ¥ fifi i fig 25 2K, FH — s npf
Fi% (bicinchoninic acid, BCA)¥Z Ml & & K (=
K, ). K F SDS-PAGE 7% M % 41 i i 20 £ v
X RS 30 pg B A IR B R I 5 L) (poly-
vinylidene fluoride, PVDF)EIZEE o FH 5% it g 45
¥ 35 P PVDF i, 28 5 FH 470 Bel2 (1:500; Abcam, 3
[¥), Caspase3 (1: 1000; Abcam, & [H), iNOS (1:
1000; Abcam, 7% [H), COX2 (1:500; Bioybyt, 7 [H)
A3 1% 1R - T I 1% it & (glyceraldehyde-3-phos-
phate dehydrogenase, GAPDH)(1:10000; Abcam) ]
—Hr4 CCIE R E . F i 20 (¥ Tris 22 AR
(tris buffered saline with tween 20, TBST)¥t i )5 , H
BRI A A WS 45 & B (17 5000) 5% F L, I F
ChampChemi 4.7 K OGHUR BUER R G (FER ML RHY
AR ], AEEO)MEE G B A I, K AR &
Image J 47400
1.2.3 #J6E & PCR (qPCR)

K H] TRIzol ¥ 2 B & i Jl 2H 25 5 RNA, 4% [|
RAR (AL ) S e sre 170 & U W 48 RNA e e sy
cDNA. #XJ& LL cDNA Jy #4247 gPCR. K
Primer Premier 5 X/ 1% 11 51 0 (K 1), B AL 50 %k}
HEEARA R A A A . 1% 1 PowerUp SYBR
Green Master Mix i 7{l| & (Thermo, 3% [&]) it B 5 i3k
AT AR, B4R & AE ABI 7500 2 ) % & PCR 1X
(ABI, E[E) E#E4T . LAB-actin 1E NN S 3 A, K
27T R B R DR (R AR N A
1.2.4  HdEs

K H SPSS 25.0 Gt iF F A A 11 t-test 77 V4 #EAT
53 M1, GraphPad8.0 #4-1l  , 45 - LA X+SD k&R,
P<0.05AEXEFTFE.
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2 ERE5SH
2.1 A[E) SRy IR 7 Xt 48 24 HERG i BRI T R E Y

=

B AT DU S et R AT 5 5 40 )i A e
JR R B~ JEHE BB B L CpG-DNA XS 1gG =
ZHCHERS i JIR Bel2 (1) 8 1 2215 F1 mRNA /KT 835
FEAR(P<<0.05)(K 1A; 1B; 1D). b4k, 73 BN SHX 5
T % H 5 77 S5 5 5 06 HRAH EE 5 Caspase3 5 R 1) &
[ % IE K &2 ERP<<0.05) (B 1A; 1C), 1fi
mRNA 7KV 75 75 5 28 J5U R B- i) 25 B Al CpG-DNA
Ja 2Rk R IN(P<<0.05)( 1E).

2.2 N[E] G g B OE 7 R 48 L A RS &) BR SR JE A0 S E
HEXEERIF 0

Ej5r R AR LU, 29 S0l S 4 DR R B~ R b AT
39 1gG & » 24 24 4/ RS i i INOS (1) 25 11 7K1 4 35 3
B (P<0.05)(E 2A; 2B), fi H mRNA 7K -7 v 5 4%
JR 2 . CpG-DNA F138 1gG Ji & % L (P<<0.05)(
2D). BLAN, 73 milE S SRR R  B-Hi 2R BE . CpG-DNA
A3 1gG J5 » COX2 R 7K P 00T e 4 I8 35 14
(P<<0.05)(&I2A; 2C), 1M H: mRNA 7K~V 7E 43 7l 3 5
IX b H 2 1 5 ) 3R K B3 5 1S N (P<<0.05)

*®1 qPCR3|#ER
Table 1 Information of primers for gPCR

(EI2E). X 48 2% A S 1 i 4 95 %8 E Rl IFN-a.
IFN-B.IL-1B Fl TNF-o #EAT 8 58 , 45 5 K I 5 06 1
AL, 23 ) S 20 SRR 35 B B . CpG-DNA Al
X8 1gG J » IFN-o Al IFN-B FE K] ] mRNA 7K - &5, 3
I P<<0.05), 1M1 5 B-7 SN 5 IFN-o #1 IFN-B
FLDH 1) mRNA KPR A2 B B 12 4 (P> 0.05) (A
2F; 2G). [AIS, 43 il 0 2 R B AW 1gG Jim 5 1L-18
5 R ) mRNA 7K~ 8500k B8 20 1 5 5 35 5 n(p<
0.05), 1M 73 5 B- 7 ZE 4 « 2 S B i 1 CpG-DNA J5
IL-1B FE A (1) mRNA 7K~ &K A 2 3 1 A2 46 (P>
0.05)(K 2H). BEAb, AR B2 T 5 5 43 v o 4
JE R A B-7 JEHE 5 TVF-a 3£ K] mRNA R iE /KT
# LiA(P<<0.05), Md 5 3 B3 B . CpG-DNA F135
1gG J& » TNF-o 35 A mRNA 35 /KP4 & A2 W 5 11
A(P>0.05)(FE] 21) , 7% BH 3 53X o0 G 738 34 580 77
Jei i iR 41 43 R iNOS  COX 2 IFN-a~ IFN-B~ IL-18 Al
TNF-o IR IE T RIA FIFE R e &
23 A[E) 5 9E 1 5 7 Xt 4B ¢ 4 RS B B RIG-I.
TLR3 F0 TLR7 EE HI50H

2 K A T LIS 0TS PRRs 72 A PR 7 481 B
B IR o 3 HE P AR Guips — MR R S B BURE I
RNA 41 B, TLR3 A1 RIG- 1 GE % I 51 X 5% 9 25

SiaR SIFAI~3) i
Primer name Primer sequence Usage
qCOX-2 F: CACGCTCTGATTGTTGCC; R: AGGATTTGTAGGGATGGG qPCR
qiNOS F: CCACCAGGAGATGTTGAATATGTC; R: AGGATTTGTAGGGATGGG

qCaspase3  F: CTACTGCTCCAGGCTATTACT; R: ACACTCTGCGATTTACACG

qBcl2 F: TCTCGCAGAGGGGATAC; R: ACATCTGGGCGAAGTCC

qIFN-B F: CACCTCCTCCAACACCTCTT; R: TGGAGGAAGTGTTGGATGCT

qlL-1p F: TGGGCATCAAGGGCTACAAG; R: GCTGTCGATGTCCCTCATGAC

qTNF-a F: CACAGGACAGCCTATGCCAACAA; R: CTGAACTGGGCGGTCATAAAATAC

qRIG- | F: AGCAGCAGGCATAACTAAACTCA; R: TCACTGTCAACATCTTTGGCATTA

qTLR3 F: GCAACACTCCGCCTAAGTATCA; R: CAGTAGAAAGCTATCCTCCACCCT

qTLR7 F: GACAACCTTTCCCAGAGCATTC; R: ACAGCCTTTTCCTCAGCCTAAC

qIFN-a F: TCCTCCAACACCTCTTCGAC; R: GGGCTGTAGGTGTGGTTCTG

B-actin F: ATGTCGCCCTGGATTTCG; R: CACAGGACTCCATACCCAAGAA W23 [H] Reference gene

COX-2: AL 2 INOS : — M G : Caspase3: 1 R A W-3; Bel2: B itk 4 A 87 2 IFN-B: T HE 2 -B: IL-1B: I/ %&=-
1B TNF-ou: BB R IR T o RIG- | 0815 S [ s TLR3: Toll #3244 3, TLR7: Toll KE 3244 7 IFN-a: T F-oi; T [

COX-2: Cyclooxygenase-2; iNOS: Inducible nitric oxide synthase; Bel2: B-cell lymphoma 2; IFN-f: Interferon-f; IL-1p: Inter-
leukin-1B; TNF-o: Tumor necrosis factor- a; RIG- I : Acid-inducible gene- I ; TLR3: Toll-like receptor 3; TLR7: Toll-like recep-

tor 7; The same below
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RNA, TLR7 iH 5] 9% 7% ¥ 5 RNA 1/ T 3t RNA
(Takeda, 2005) , A A 7T H 5 FfAS [7] (1) G 758 3 568 741
R IT L LTS g iR 2L 2 RIG- 1 TLR3 A1 TLR7 )3
AR . B3 AT AT, a3 ) S AS [ g 4 5 7
J& o, S M iR 20 43 RIG- T « TLR3 A1 TLR7 #£ A
mRNA /K-35 % A B R 184 . S X RRALA b, 7
SPER R R B SR B 1 BB . CpG-DNA A 1gG

3 iTig

T 6 98 1 A R R 4 B R PSR T Y
RERE S T DRI 75 B A PA) 3o ) A T F 4 AT 3
THUA R K E I 4ERF N AR5 (Tsuchiya, 2021).
A FER B, 73 ) A % R < B S L B RS
fiil . CpG-DNA 3% 1gG Ji& » HERG i iR 244 2 Caspase3

(9 026 4 WS 0 i o, RIG- T 0 TLR3 K [F] i) mRNA  mRNA MR F/K-BOR AL 5 5225 T 10 Bel2

K2 FE(P<0.05). 1 TLR7 %K mRNA ik
IKPAAE T S 4 SR 3 e B A ARG G Jm 2 3% b
W (P<<0.05) , 3 BV 51X T0 b b 9% 34 56 711 J5 mT DA
33 R v 1 i 2 2R A A U 52 A A G R IR I AR
EE.

1) mRNA FI 8 F R IA 7K B3 PRI X 5330
Wt 5T 45 B — 3. Yamagata 55 (2018) iff 57 3K BH 4%
JEE R Ak N i 68 £ 1S ) AT A 25 BRI Bel2 ¥ mRNA
RIKIKF, T+ 15 Caspase3 mRNA ¥ 1A , AT 71
RN A5 . Kim %5(2009) 8 7T1F S B- 7 SR b A

Bcl2
R\ 20
S & 3
¢ 3 < > 45 5p & = .
ey 3 T
— zo B =
Q
Q. ) &)
= &, & Q%Yv&»x%
GAPDH & Q,Q} ISR
A @% X N & C“\
QO \(D%
O v B
Caspase 3 Bcl2 Caspase 3
151 1.5 80
E \ g s 0L &
. 5 2 2 |
i.am- = I3 10f 5 sof
S - . X & BN |
0 2 =H £ 5 i [
o = et = 0O
z2 22 sk Rl Zz s
= == 7 e = =
25 e . I
& e o e %
0l i 00— ‘ ’ 0
N L& F Q%Yv 2 RN & & & Q%Yv &
= & %\5 & s \&0 = & ¥ oy \@Q
& QS 3 & QT 3
S S
O N A N
© 7 C © ' D
Bl RE R E R E L 4R R BRI T E E A 30

Figure 1 Effect of different immunopotentiators on thymus apoptosis—related genes in Shaoxing ducklings

A. Western blot. B.C. #XJ# FH/KF. D-E. JEF X Rk . Saline: 42 # # 7K 2H ; Chlorogenic acid: Z¢ Ji iR 41 ; B-D-Glu-
can: B-H] T WH A ; Astragalus flavone: # B 35 i 4 ; CpG-DNA : A H A4k CpG A% T ER 41 ; Chicken TgG: XS TgG 4. *: 543
oK A L 22 5 B2 (P<<0.05); [

A. Western blot. B, C. Relative protein level. D, E. Gene relative expression. Saline: Saline group; Chlorogenic acid: Chlorogenic
acid group; f-D-Glucan: f-D-Glucan group; Astragalus flavone: Astragalus flavone group; CpG-DNA: Nonmethylated CpG-con-
taining DNA; Chicken IgG: Chicken IgG group. *: Significant difference compared with saline group (P<<0.05); The same below
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NG 7 40 5 2 30 T Bel2 mRNA IR I8 H1 4% 20 23RN 40 i 7= A 980 IR SE, o7y — I T AL A4
K5 E i Caspase3 mRNA FIRIE /K. RHIX S dlid SO = A2 1975 1 I Rt — B HPT 00 [R5, A
Toh s 928 304 5 7R i Y 25 15 2 ARG IR H SR T2 B 2 B 4 2R (Arroyo, Truela-Arispe, 2010). A<
T BRI A AR i, gk 1T S B4l B R AR R T AFE TR A 5 AN [ 1 72 164 5 7510 28 % A B fi fi

RIE AL — XA R, —TF i R PURAE FH EALEEAT IR AN AR , RISk R B-

iNOS Ccox2
3 %, 0 15[
% % O G -
< . <, L
% 9 % go % y 2 8 E * *
¢t 9w %y % xE ofp e a
% % % 9 L % xiof =
) (o 23 ) 4 (e W % . é *
e B
e S A e R e N W mos e -E% S'E .
iNOS =
2 =
(= =
COX2 e A A T e ° O & & S ..e \é rz;\ @ .wv c>
%‘p*‘ o %Qo @40 SN %q}\“_ S @40*09% N2
& ¢ o S s
: O&o%c Q?,Q 03\0 o) C&c’ O@Qg Q?Q @\’G’ R C&o
GAPDH™® ™ 0 - - o - - o & ¢
. A B v C
iNOS cox2 IFN-a
60 * 80 ) 4000 x
= sof o g 7Om| | [ g 30001 I
g 260F | 22000+ [ "
i g 40F I# 2 501 I 2 2
X & 98 X g 1000F [ :
M E 30_ 3&% 5 40_ m S L -]
Y st b zeo I
mE 4T mE 6fF mE 4T o
<= 3f R B - ] o
1 2 1 X
0 0 0
%
S S
o o
TNF-a
50 _'T'_ 50
451 45
g 3000 S 40} g 40
% 2000 z 35} 35
1 i g 3ok E 330
He H s K05
R’ B R R 5
Z 2 =23 S
o = m = o =
= = 3 =3
[ (o] [
~ ~ 2 ~ 2
1 1
0 0

B2 R[E) GG IR IXT A S S RG M BR S i A SE AR X B E IS4
Figure 2 Effect of different immunopotentiators on thymus immune inflammation-related genes in Shaoxing Ducklings
A. Western blote B~C. fHX & HK o D~ FePR A 1A &

A. Western blot. B~C. Relative protein level. D~I. Gene relative expression
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Figure 4 Effect of different immunopotentiators on thymus PRRs genes in Shaoxing ducklings

ARG 1gG & 35 19 48 M08 iNOS 11 85 K
F, T mRNA ZKCPALAE S 2% )57 R . CpG DNA FI7%
1gG H S H 1, LA 70 )3 S 2 iR R -1 SR
F G . CpG-DNA F179 IgG 7] DL 2 472 5 COX2
(1) 5 1 FI mRNA 7K ¥ [RIB 8 70 B, 13 55 A [F]
G P2 18 5 711) 1R Bl iR 4L 23R Caspase 3<iNOS F1 COX2
mRNA FI 8 [ KRB KPR Z 7, X AT RS2
TR R LIRS0 R, e
3K JE Ik R AR AR 3 35 R N L G S 1) P A R
PE B 5 1B 10 55 2 A 1 FE (Liu et al., 2016). Ut
AN, 53 BT S 2 JEL R ARG TG F 4 i i 4H 2R IL-18
(1) mRNA /KPR B 2H 2 35 3 =, AR, 23 5 g A
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