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# OE:. [86)] ALEEARTEMEAS R F(TF)X#7IRIE(ND)#m 535 5959 La Sota #he9 %%
WRER BN, HEEERGIEREELRE. [F%] A 47 RF A £ La Sota J& ¥ #k 45 %
M. 5 TF B£4 %% SPF 2%, 14 d /5vA ND % & (NDV)A# 3% & FuEo #8(10%7 ELDso) #4738 &, &
B &8 % R AR 2 s B fo IL-6. IL-10. IL-16 #= IL-21 JRE, FvA fost 47 4] (HI)XIe A= 3¢ K
5% RT-PCR 7 ik 4 5480 2 ND HI Ak 24 F= FugEo R 89 A A g2 K-F . [ R 1 &R 57K
R, Ak sz 10717, 1077, 10%7 F=2 10> EIDso 7 & B2 8 K F R E 530 4 100%. 55%. 0%
Fa 0%, F 2R3 F (PDso) A 12 023 EIDs; Xt 5L 7| & Be A %, 5 BT V2 8 K E R R 53] 4 100%-75%.
0%7F= 0%, PDsy 4 6 918 EIDso; *t BBLL(AE 95 A ) fe = & (I £ AF F) T E 55 4 100%
F2 0%. *F 10" EIDs, %95 7 & #t — H 4| /\#friﬂﬂ %G, BRA %A IL-6. 1L-10. IL-21
F2 ND HI U (logox) b 4R %92 3R % BF 40 314235 T 254.95 pg/mL. 62.10 pg/mL. 1.51 pg/mL
F22.6, HEF ND HI kM £ FHRE(P<0.01); KFEE, FEAS LA IL-10. IL-16. IL-21 A=
I A o JE FEME 2 b B0k R R % AT 4 AU EAK T 428.61 pg/mL. 167.81 pg/mL 1.48 pg/mL F= 20%,

£ IL-16. IL-21 £ F MR E(P<0.01). [£4] $x %in‘— TF *T 4% % La Sota ¥k 33 & /% % ¢
)‘awﬂf}}&%&é IL-6. IL-10. IL-21 A~5-49 %% B 25, ND HI LAk 24, FBAKIE W PDsy & 3K
#J5 IL-16. IL-21 /589 KER . IL-10 41\%&6)%&2 éfr'% YR, FAmadhiE, KXBAHT TF
%t La Sota #k 38 Z /5 ¥ LA 34T 09 o JR 38 2 AE R, h R ¥ B AE R B K A= ND By 48 34 A

TR BB RE T, MITIRIEEGF La Sota ¥y I IRIE IR A FusEoth; REEKIPE; £
T 3 SR AR
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Abstract: [Objective] We evaluated the immunoenhancement effect and mechanism of pig spleen

transfer factor (TF) on Newcastle disease virus (NDV) La Sota strain attenuated vaccine to provide a

theoretical basis for the prevention and control of Newcastle disease (ND). [Methods] We inoculated

La Sota strain alone and La Sota combined with TF into specific pathogen free (SPF) chickens at four

different doses, and challenged SPF chickens by reference virulent NDV strain F45Eq (104'7 ELDsy) 14

days post vaccination. In addition, we determined the concentrations of IL-6, IL-10, IL-16, and IL-21 in

chicken peripheral blood by protein chip technology, the hemagglutination inhibition (HI) antibody titer

by HI assay, and the viremia level of F4sE9 by RT-PCR. [Results] The challenge test showed that the
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protection rates of vaccination with La Sota strain alone at the doses of 10>, 10*'", 10", and 10*"
EIDso were 100%, 55%, 0%, and 0%, respectively, and the median protective dose (PDsy) was 12 023
EIDsy. The protection rates of vaccination with La Sota strain combined with TF at the corresponding
doses were 100%, 75%, 0%, and 0%, respectively, and the PDs, was 6 918 EIDs,. The mortality of
control group (non-immunized but challenged) and blank group (non-immunized and non-challenged)
were 100% and 0%. Upon vaccination at the dose of 10*'" EIDs,, the IL-6, IL-10, IL-21, and ND HI
antibody titer (log,x) of the chicken exposed to combined vaccination increased at most by 254.95 pg/mL,
62.10 pg/mL, 1.51 pg/mL, and 2.6 (P<0.01), respectively, compared with those in the chicken
vaccinated with La Sota strain alone. After challenge, the IL-10, IL-16, IL-21, and the viremia levels in
the chicken under combined vaccination decreased at most by 428.61 pg/mL, 167.81 pg/mL (P<0.01),
1.48 pg/mL (P<0.01), and 20%, respectively, compared with those in the chicken vaccinated with La
Sota strain alone. [Conclusion] TF improves the immune protection rate of NDV attenuated La Sota
strain vaccine, the immune response mediated by IL-6, IL-10, and IL-21, and the ND HI antibody titer.
In addition, TF reduces the PDsy, the inflammatory responses mediated by IL-16 and IL-21, the
inhibition of immune response mediated by IL-10, and the viremia after challenge. It is clear that TF
has a good immunoenhancement effect on the La Sota strain attenuated vaccine, which will provide a
reference for research and development of vaccine adjuvant as well as prevention and control of ND.

Keywords: pig spleen transfer factor; attenuated NDV strain La Sota; virulent NDV strain F4Eo; immune
protection rate; immunoenhancement effect
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SE it RT-PCR J A A FasEo AR T0HE 5 XS99 27 1M
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Yo g2 AR I A EE AT R NDV 32 (AR 3

WL

1.1 EESREHK

NDV La Sota £ 55 #4515 (10" EIDso/ 2P 7)
Hi JE F AR R (R ) A FR 2\l 248, NDV
FisEo FR5RBEP) (107 ELDso/mL) 4 #4 4 lL B)
A PR EO R TR
1.2 EERAFRILEE

Chicken Cytokine Array Kit I H Ray
Biotech /A 1], #rifi NDV HI 4iJ5i(La Sota #5)I
A R 2 ST, RNA $2BGAF &0 A
AUNAY) TREGRYINA BRA ), S a0 &l
H GE ~Fl, Tag DNA RETWA A Promega 23
F]; Innoscan 300 shASFOEIRE[MIUIA A
Innopsys 2 i), CEFX96 #%¢)¢E f# PCR 1l H
BioRad 24 Fl, s 57 b 25 45 18 H 75 M T [
S BB PR A ]

1.3 TF #l#&

i B PR A AL B & A D 2 T
TEU ., DU R AE IGLAE Ry J5kE, 2509 . il
Were . orEg. KIG . (s HIEERERIMAL, £
R, Prfilss TF i pH . ZRKG . BiES
FIBE E 236 714338 7.0 mg/mL . 3.5 mg/mL .
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72.0 pg/mL Fl 15%, 400E N8R FE/NT
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A R (D A D BB A BR 2 W) S 50 3l W fif AT
A S (YFTES . SYXK([E) 2019-0006)JF
&, Itk 7 H S S Y B2 5o L g B
YtRAC I ZE R R d A, JF RS SE i 4
ARG SRR A A S5 sh P Dol A
DRNIEAS . SPF XS IR Hi7E 1F i 8 1 77
Eaw g, R e T R E IR R DB R T 1Y
Yok 30 Hig e defh, HAEriRfiRe, %
RACEL, Wb ; 44 H il 2 50 E3hY)
T SR b A T MR SR, sk SPF R 4G T
EPIE RS, R BT, IR A X A T
K AR A BT T AR AE
1.5 TF %} La Sota #5355 R B R R 1L
ER &

TEHL 200 P SPF MREMLAM 10 4, H4
20 2B, Ayl BRARARREL 1 SERG sEd 1
(3 #UIR529% 107" EIDso La Sota #4559 2R 1H) |
B RE A 2 HECA SeE Al 2038 s IR g 100
EIDs La Sota PR BESE 1) . ARy 3 HHk
SR 3 AR 1077 EIDs, La Sota kk
SSEEFEET) AP SR 4 SRS R 4 (Y
iR 49 107 EIDso La Sota #5589 1H) . T Hd
H1H5EAH AR, FE, 4 MEREG R
PEHIIWLNTES 0.2 mL TF, )5 14d, 44
B SR . 4 DIRGsEA SX A 1 B
PVESE 0.5 mL (BF: 10*" ELDso) NDV FugEo £R 5%
B, JFRr S A 1 RS Mo, Wk 1.
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z1 TE/IT

Table 1 Experimental design
TF La Sota strain attenuated vaccine Virulent strain FgEq

Designation (n)

Dose/(mL) Route Dose/(EIDsy)  Route Dose/(ELDsg)  Route
Single vaccine group 1 (20) 0 / 10%"
Single vaccine group 2 (20) 0 / 10*7
Single vaccine group 3 (20) 0 / 10*7
Single vaccine group 4 (20) 0 / 10*"7

Eye-drop

Co-vaccination group 1 (20) 10" 10*7 im.
Co-vaccination group 2 (20) 10*7

0.2 im.
Co-vaccination group 3 (20) 10*"7
Co-vaccination group 4 (20) 10*!7
Control group 1 (20) 0 / 0 /
Blank group 1 (20) 0 / 0 / 0 /

“/” means untreated by the item.

B H WSS RAE IR 2 I0HE 5 14 d, SRR IEXS
ARG 25 RIHAFIG RS, SPF X9 & 5 BV H o A4
P, Gt &R SPF XS R R AT %R,
&2 Reed-Muench 7% 113 2 # & ¥ & (median
protective dose, PDSO)[ZZ] o

1.6 TF 5% La Sota ¥k 35 F R H BN
ROMLER 53 #

TEH 240 31 SPF A FEHLSA 4 4, H4 60
B, mulh . A . BCA e . xR
M52 A, Hbwk L Ues kit 5 m
ThbeEd] 2, WG Edl 2. MR 1, sH4l 1
—E, IR TR 3d, RS 7. 14d L
KW 1, 3, 7, 14 d RIS A AEE
) 5 2 SPF (M a5 L Jc Hh U IR f e XS,
AT PR AE . S #E T IL-6. 1L-10.
IL-16., 1L-21 & 4 FPai g [A 7 ¥ . ND HI #t
IRZG M I 5 NDV FasEo £ %% 55 IMAE A6
W, FHGET S HMTIE FET R | KRR
i,

1.6.1 I0;F IL-6. IL-10. IL-16 #A IL-21 &
2%

#% #8 Chicken Cytokine Array Kit #4745
PEAT, SR Ao R TR IGRBE
5, HET bR eI S, THSAFE S IL-6 . IL-10 IL-16
FUIL-21 ¥R o 7 20 Bt DR e B IR [ 2 Xt e
B 1 i B 98 64T S5 1 AS TR H A, AR DA
0 pg/mL IR o A3 50 F 5 I8 28 07 22 43 B Fil i
INBFENEZEE(LSD)Y M, P<0.05 NZES B3,
1.6.2 ND HI &%l ZE

ND HI HTARS I a2 44 B rp A2 R G [
H SRR B0 AG A T b AR v BT S g3 A 2 AR
L) (SN/T 0764-2011) (723, HI 3R B6 5E &5
P logox FRm o
1.6.3 155 NDV FE, #k52 3 947

PG IR B S L IXAY NDV 26k
FEHE RT-PCR K 7 ik, A7 23 )5 i 35
NDV FusEo ¥k 195 B MLAE AT, AR 40T o A Ak
VB F 5 (P1: 5-AGGACACTGACTACT
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TTG-3', P2: 5'-CCGATAATGGCACCTATA-3')
il TagMan MGB #£%} 5'-CGT-CTCTGCCTCCT
TCCTCC-3', #EF 5umbnic B2t 2k
FAM, 3'hric 2R EL Ry MGB, ¥
F B 113 bp. RBURTEZIR, BN RSO 2
FES2 e tE i RT-PCR #:: 42 °C %
30 min; 92 °C #iAEdE 10s, 45°C 30s, 72 °C
1 min, 5 MEFF; 92 °C 10's, 60 °C #Eff 30 s (It
bR E), 40 MR

2 BEREAW

2.1 TF X} La Sota tA 55 HE B R IEIE®E
EF
2.1.1

Ilfe PR FE K B BB R 3P &6
BRI, AN TF FEFHRA LR HA R
RN, HIGRERBIIES . WG, A
g1 FECA i dl 1 AL LR AsET, R
EHRAGHH R, PRI EER 100%. b
4 2 A 9 MG T E 2 d J5 IR B ND M
UG ACREAR , 0 11 SRR R R, By R
M 55% (11/20); Horp 9 PIARAS 1 P F
Ywg 10 d Jelm KRR IR EH , /T 8 PIXGT
WEREGEHE 3. 4 A1 5 RAHIBET- 2. 3. 3 3,
FET-#H 40% (8/20) WA fEd] 2 34 53
AT UEE 3 d Ja G B ND JL R I RAE AR
M) 15 PG AP, RIEP R K 75% (15/20);
Horp s PR T, 1 P FIHE 9 dRIRK
KIWKZIEH, KT 4P FTHFHES 4 d
5daRIET: 3 M1, FET- R 20% (4/20),
WG, B s 3 f0 4, BRA gl 3 M
4 ST 2 d)JEITFEAR P ND LRl
Il RAEAR , BRA 3R AR, DRIP IR
0%; Horf, BRA g4l 3 Fl 4 Fea i SEXS Y H
BRI HL B S e 4] 3 F 4 0 BIIEIR T 1 d, BA
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M 3. BRArEd 3. BluEd 4 M
B A el 4 X933 A0 T, BT )R] 435I 4
e WH)E 3dE5d.3dE6d.3dE 4d.
3dZES5d, BIFETRN 100%. A, K
J5 R BREH 1 I 46t B0 PRAE R FE XS 1) H 1%
R, AR 1 RAISE 2 K, 20 XY
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M. SRFE, JHEBE FEORG IR L 1 5 ND S8 3 46
AR WG, B 2 SEEA A 2 b
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38R B 2L A s e e, B
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PR A U RG2S 4l 149, WA LB
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41l NDV La Sota B 5555 1 45 AN A 571 i
HP B FFIR I AR I PDso(R 2), 4R
7N, RO s 2H RN G B SR g A b g T B — >
PDso 535124 12 023 EIDso #1 6 918 EIDsq, 7R/~
% La Sota HR5EEEHTAMAERTT L 12 023
EIDs, A LA 50%AY XS 4R1F BOrE O/, TS5 TF
WA S e AN T 3R 6 918 EIDso RV AT {8 50% A4 X
PATLCRER, O R G i ZH v 1 PDso Bl 2D
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x2 ZBHEEMAREFIE NDV EEMNKFH RIS
Table 2 Challenge test in each groups immunized with different doses of NDV vaccine

Inoculation dose Observational results Cumulative results
Groups . - - . . . . .
NDV vaccines/ TF/mL Morbidity  Protection Protection = Morbidity Protection  Protection
m
EIDs, No. No. ratio No. No. rate/%
Single vaccine 517
10> 0 0 20 20/20 0 31 100
group 1
Singl i
e vageme g 0 9 1 11120 9 1 55
group 2
Singl i
nele vacelie g 0 20 0 0/20 29 0 0
group 3
Singl i
e vageme e 0 20 0 0/20 49 0 0
group 4
Co-vaccination 5.17
10> 0.2 0 20 20/20 0 35 100
group 1
Co-vaccination 417
10™ 0.2 5 15 15/20 5 15 75
group 2
Co-vaccination 317
10™ 0.2 20 0 0/20 25 0 0
group 3
Co-vaccination 2.17
10~ 0.2 20 0 0/20 45 0 0

group 4

Single vaccine groups: distance ration=(55%-50%)/(55%—-0%)=0.09; lg PDsy=4.17+0.09x(—1)=4.08. Co-vaccination groups:
distance ration=(75%—-50%)/(75%—0%)=0.33; 1g PD5,=4.17+0.33x(—1)=3.84.

7% 7
7 :
B 7% § s0 o
80 7% 7% 87& & 7575 75 75 75 75 75 7575
o 0178 B AX BT % %
X 7z Z Z 7z Z
< 78 78 78 7% 7
= 78 78 74 7% 7 & & & ® & @& . # & B
£ 60 g Z 2 g 2 558 55% 558 55§ 558 558 558 S55% 55§ 55
> Z 7w 7 Zw 7 - zm o v v u zem o A %
5 s0(7& 7& 78\78 78 78 7% 7% 7% 7 78 78 /8% /& 7
Z 78 78 7B \7% 7% 7% 78 78 78 7% 7% 7% 7% 78 7
XdI B B A BN BN EEEEEEDR
~ % 44‘\.’ %'\.-\. o= 4'\.-. %. ] %v\. %.-\.- %\.-. %. ] %'ﬂ %.-\.- %v\. %.-\.- %'.
2 78 7% 78 ©B 7m 7R 78 78 78 7% 78 78 7% 7% 7%
E 3078 78 73 B ozM 78 7% 78 7% e ZE 7 7w 7% 78
Ze 78 7w Xm 7S 7Zw 7Z@m w78 7m 7% 7% 78 7% 7%
O 378 7 : 7 7 7 7 %
Z - B_ogm oz 7@ 7m 7w 7Zs Zm 7@ 7% 78 7
78 7% 7 e 7w 7% 7% 7% 78 78 78 7% 7% %
20} 28 78 7% Za o Zwo7Zmo 7w 7% 78 7% 7% 78 7% 7%
78 7 zE Zs 7% 7% 78 um 7% 78 7% 4R 7
Z 7z 2 5723 w7 oz w7 Bz ;
zm 7w om e 7 Zw o zwmo w7 ze rem o ze e 7w
78 e 78 Zwm o ozm 7w o 7s Zwm o 7zw 78| 78 7% 7E 78
7e 7w 7 Za s 7 7% 7 A A Ze 7
1078 7% 7 % 7 éi% i ZE 7 {% 7k ZE '
Z& i 78 7 7E 7 :
oz 74 L T E 7E 78 78 7% 7% 7% 78 7
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Days post challenge

«z Single vaccine group s Co-vaccination group —e— Control group - Blank group

3 HERBFAREBEERFRL

Figure 3 The survival chickens of each group after challenge.
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KIRFE (A1 546.21 pg/mL), A XTHIRZE IL-10
T HEAREH . e E R AR E, B
Kt B3 m T2 I4(P<0.01); BEE)R 45 3 KX
ZH IL-10 & 12(270.38 pg/mL)#k B & m T HAH
(P<0.01), TIATECA S . Bt d] 55
22 AN I, 25 T4 IL-10 FrEfaaE,
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Figure 4 Levels of IL-6 (A), IL-10 (B), IL-16 (C) and IL-21 (D) in PBMC after vaccination or challenge.
The standard deviation in the figure is the square root of the variance of the cytokine content in the group at
each time point, reflecting the degree of dispersion between the cytokine content of individuals within the

group at each time point.
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IL-16 S iikin Hug s THRH, AERAR
Fo WHEG, AR . e g 5 X Eg
BRI, HTFEES 3 KB fR&EME, 75
1 97.25 pg/mL . 265.06 pg/mL 45 388.39 pg/mL.
Hop, W 1 KA 3 KRB 4o 5 %}
HEZH AR S 3 i TR eyl 5 25 L 4H(P<0.01),
WG S 7 R gl B3 = T IS kel
52 AH(P<0.05), iX5h, 2540 IL-16 &
HERE , WEYERRLE 44.90 pg/mL iy, WIA 4.
225 IL-21 2T

BZERT IL-21 &8, SAEEHERAR
. e, BRAEEA MBI, FaEh
14 KRB SIS (1.94 pg/mL), HFHEE
FTR. W 4RSS THRA, HERARE
WG, B S5 IR B B, T
WG 55 3 RikFImmE, 4354 1.54 pg/mL 5
0.72 pg/mL, HAMMAGEEA TU RS 1. 3 F1 7
R¥mTHpA, H, W8 3 K|
P B TS g 4 5 2 L 41(P<0.05), I
BEIG AR 7 KA 4 B TR A g 4l
HAEHAP<0.01), 5, A4 IL-21 &
HEE, WEYERE 024 pg/mL 247, WA 4,
2.2.6 ND HI iR E 25

PPERT, 4540 ND HI iR AR, 4
£ J5 ND HI HUIARRU, 65 b e 41 R0 Fpoph G i
I B3I, YT 7 KA, BER
REAL(T RN 5.2) T4 7 R, 14 R¥YE T b fa
(4.4 F14), R T 26 M 1.2, FHFTFHE TR
255 3 (P<0.01). W#E 5 ND HI HUiA%r,
#3 FEMFHFMESLE

Table 3  Proportion of viremia in each group

BRA e A RN B G e 4 T4 1 KA TR,
R 2 A 2.65 (HJE, ¥F 3 dJEH BN,
h, BREEd (4.4, 84 FI 73T 3 K. 7K
14 KIE TR Re (3.8, 8 fl 6.6), 43l
BET 0.6, 0.4 0.7, HERARE. KB,
Xif BEZH A% (940 ND HI JriRE AT 46 WIE 5.
2.2.7 IMiEH NDV FyEo ¥RoaE B4 45 5R

W # 5 NDV FusEo MR #E 195 B IMAE (5 He
(F 3), PO Mz 35 R R, 4390
T5 3 KA 7T RIGREN 0%, Hh T4 1F3
K, BEAHIEH(20%F1 0%) b B 038 4H (40%
1 20%) 4908 /0 T 20%., XFHRZH e, 45 1 f13
RIJIKF] 100%, 1% 4R 0%,

—_— -
SN

Antibody titer/(log,x)

/af?cinating Chalaenging

—_—p I orragy PSS i ki SEE |

S N B~ O ®

3 7 14 1 3 7 14
Days post vaccination/challenge

--Singel vaccine group — Co-vaccination group
-Control group - Blank group

5 GENNEEEE ND HI KRBT R
Figure 5 Levels of ND HI antibody after
vaccination or challenge. The standard deviation in
the figure is the square root of the variance of the
ND HI antibody titer in the group at each time point,
reflecting the degree of dispersion between the ND
HI antibody titer of individuals within the group at
each time point.

Proportion of viremia

Groups 1 dpc 3 dpc 7 dpc 14 dpc
Single vaccine group 2/5 (40%) 1/5 (20%) 0/5 (0%) 0/5 (0%)
Co-vaccination group 1/5 (20%) 0/5 (0%) 0/5 (0%) 0/5 (0%)
Control group 5/5 (100%) 5/5 (100%)

Blank group 0/5 (0%) 0/5 (0%) 0/5 (0%) 0/5 (0%)

“dpc” means days post challenge.
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55 FEE T XS X AR L A NDV SR BRI
BRI SRR 2200, fEARIE g, RR A
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$IEEE T X 107 ELDsy NDV FysEo FR58 2 ) 1L
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JE ¥ PDso N 6 918 EIDso, HEAM A0 52 2H vy v
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FERHL T 57.5%H0 NDV g 1% 5 & BVl fef 4 28 00
PARA R P BOCE R, XEERW], TF Al 3gas
La Sota P55 8 52 1 1 UCRE R 37K

20 fihZg 80 ARACE TR [ 45 % DL 4> 1 fe g
NDV JZHiFifs ND, Xl ND J#if1 &% T %
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A 5T W5 T EE e 45 AL W R % B0 03] 4G AR
b, iR ER, RERFGHIER, WL E
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A H LI R IR A (55 1 ) TG LR (55 2 Ky
Hife . Mz 2, B fEd 2
T U6 H BIGG RAE R XS FH5E FEXS () H IR 1 d,
T @S HERT 1 d PR IEH 5 AH Ll fe g4l 3

M4, BEAMRIELA 3 M 4 FJSm Aty H 4y 5
R 1 do IR ARG AR LS5 SR, TF
Bk La Sota PRESHEE RS AERCRIL T
MARRE

TF J&— & i G il 71221 A oE 2
RALIGUE T TF (4 et LS 25 A XSG K3k
PRAEERE . SN TF Bk B S 588, WliF
o W R, TF JLREFR D, 3
TF UGG TF 207 3% 55 X0 {4 G 38 Ty R A J88 1
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T ReRe TEUOM, 5 bR 45 ARRL, RIET
MR TEER S La Sota MRFIERIE RIS
PEIT BCRE R AP R W] IR = T4 TF, M 1 PDso
WU B A F 45 19 TROAS 280 4 BF 52 6 5 SOl
). FEFRXT La Sota PRESEERE M 1Y S e 3l i A
A2 TR TR, X2 2 & 5 G e 7k
IR Sh Wy A ) 22 S A DG Te Bk — b IE, g
BRI RSt T 2%

TE A 98 I 285 NI G A 92 S g 3ok 2 v 248
N RAEHRENEM,IL-6 5 IL-10 ¥J& T Th2
RUANAE N 7, T2 U AR s T TL-16
J& CD4" T 2 i iy AR K I Atk R+,
AR EMN, AR IL-2 . 1L-6 &2 GM-CSF
LA IR T 260 TL-21 G fLig cD4”
T 403 6 7™ A 1 22 B e AR ) 2 He g5 I8 15 [
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AR LIRS RNA FI DNA b BEa % 3L PR H- 4%
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T S AE AR (R[5 R S48 ) 25 11 1 R v 4%
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WEATIEE RO, O S AR L A R e (an A

http://journals.im.ac.cn/actamicrocn



738

Xu Lei et al. | Acta Microbiologica Sinica, 2022, 62(2)

WF5E R S A RO BRSO BEA TR,
i 3 TR AL A B AR AT AR N B R ) R A
M, HARESME ., fudks . EENT. &
W WAL ARSI, BTN T
BRI . B 2R DL R B I AR 12
L2 E PO, IR R T AN R EOR S
B A LS A, 1. A8F5ER H A Ray Biotech
ONEIEET Z 8 et ELISA H R B4 %) & A i
i, Ciphergen Biosystems 2\ F) & F R [ Il 5k
WO A W FR B - AT R ] R B R Y Ak 2 R 2R
I8 A Biochinoup /A Al 5EF M Y6244 4
R IREE AR 62 B 1 T B2

AW PR ES R R, SIS BS
GEdH IL-6, IL-10 A1 IL-21 &0 Sahn, I+
HEla 7d. 14d ST HARH, HERARE. H
W, A A IL-6 3 RI4(E(1 178.31 pg/mL)
BB R (G 1 d) Bl Sl Goae 4 R R (2
B)E 3T T 2d, HIG(EE S, A pEd
FXF B U4 (956.63 pg/mL 5 936.46 pg/mL)
Iy AR T 221.68 pg/mL 5 241.85 pg/mL. fij
RGP 2l IL-21 & i T 556 14 Rik 3
UGB (1.94 pg/mL), b B 0 21 RN XS BE 2 (0w
JE 55 3 R)EEE(1.54 pg/mL 5 0.72 pg/mL)4y
WIHEE T 0.4 pg/mL 5 1.22 pg/mL. 1fif IL-16 &
WA % NDV La Sota 55 73 44 G % 1 TF LI 1Y)
MR, RS TL-16 ST, £ TF o]
75 NDV La Sota 55 8 Fk 62 J5 1L-6 . IL-10 Fl
IL-21 AR g2 W 2 o

IL-6. TL-16 F1 IL-21 ¥ A4 PRGN IH F
Hop, IL-6 Al A 2 E N, gk 2avm
RAENE I o 1L-16 A5 RAEFHAL Thl 4
MR ER . REMBIE. IL-21 itk . 2
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X REZL S RG] e I 2 R AR,
{EIH & T2 A4 (P<0.01); IL-16 &4,
WHEEJEHE 1 RS 3 KB G e 41 5 %t REZH A
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B I SE RN R R, 5
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J IV o
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