TLPE AR R 22 254
Acta Agriculturae Universitatis Jiangxiensis
ISSN 1000-2286,CN 36-1028/S

(TLARN KA D PSRRI

A - FIIROK 2 520 0F % G928 T B AN 98 E B 1 5 1

= BERAE, MR, VreEik, BRlT, BEF, EAR

WA H 4 2024-02-29

Mgk Hi:  2024-04-10

51 R BENAE, FRUE, Yk, BRiT, DR, A%, DRKFSEFNSG

92 D RE AN JERE S S T R2 I [I/OL]. YL VE ARV K 22 224k
https://link.cnki.net/urlid/36.1028.5.20240408.1926.002

@NKit s

www.cnki.net

PEER: (EgER TR, FtENF B R ER TSR ER. Hoefa. B0 e
B ERERBNACSHE, HIBSRTITF. EmAad AR, HERse e A e i i
TR CRIEM L LI HERUE R, AT AR . WIS . B e R R
FRAFE 45 W1 DUIL8) O e (0 ED R Sl Hh AR A B T S 1 o S e R X 468 1 R R N 2 L 2B & (il
SR FLAG) A T H B EE ) e FARI AR BA QIR RHEERGEE, FF 6
BRSO R, AAETE S AR AT g S HARZ AT s R ) 28 BB A & [ 5 R T
HAR R AR R, ERE MG —HEIE S 7 f9 87 AU BE 1R E T AL Mo B AR S
NHIARSE e R 4 1 R T e, e R — & RAT, AMHESORSOEH | 1EE . MU A RRFISERNE,
FURHE T YmBRa AT /D S SO B .

HERBA: 400 g 5 (P ESART OefBo) BraELGRARZY, £ (hHE
FARIAT (WD) R & LA S 40T T P9 25— B 4 i, DLE RS B A O 20, 7 B
W /TR SO s i HERCE R B e Ae . R R E AR (2RO ) 2 [ 58T H
PG FEL R TR 1) R 2% S S R H YD (ISSN 2096-4188, CN 11-6037/Z), Ft LAZS LI 3T (1 44 i J4 4 1
KRS IE AR



2024-04-10 14:19:16
https://link.cnki.net/urlid/36.1028.5.20240408.1926.002

AR A2 5 0 XS SR Th B A R AE [ B 5
B, W, HEH, AT, BES, AR

CRRBERMKRE: BIREE 2B T TG S BR 45 5 B DR G40 e A5 2 B A S = A 7 5 P 24 5 B ) A o S
=, fEE A8/ 350002)

WE: [HM] BERRORK TSR (RP) SRS Gs Dhae Al JRE KM, i RP /F Ay S5 5 742 Rl 24K
I, o 58 IR (P T AN e e AT SRR A . U073 ] RE LIRS S5k (MG) HiLJE . Btk B 1 30
H 4 f JE ] XS A 00 %, ARSEVIIG AR P340 A L, 25 AR 25 S, BT s R4 IR K 2B AR K 7 d 5 Has
MG §582 i, 3 MFIE RP 47574 Mk RP (100 mg/kg. 20 mg/kg. 5mg/kg) 7d J5 4% MG S50, —%J5 28d
BEAT 4, I 49 do SR AT A HE ELISA VAR I 1 MG R 5 PEGUA T KRR S BT B S AN A R - (IFN-y. 1L-4.
IL-5. IL-la. CCL4. IL-17A. IL-6) &&. [4H] (1 RPHSEWXIEAME, DIRRPBEAIERE —h %57
KM MG 5 MU B S HTARBA HE2% (P<0.05) , LA RP it (100 morkg) st (2) difaiel 7Rk K-FHh,
st WALMIEL, RP m7E (100 mg/kg) FIHFE (20 mo/kg) 4LiiE T (IFN-y. IL-4, IL-5) (A& EE—A
Ja3 REMWEE LFH (P<0.05) , —#j57 REHEZER; (3) HEWxXEAML, RP HRMEAEAF (IL-la. CCL4,
IL-17A. IL-6) IMfiiE & & B F K (P<0.05) , miAE4 (100 mgikg) THERAEZE. (48] i O TS EE (RP)
REAEAR i) XS () S 2 ThiRe,  JFRRARER MG 35359 v 51 RS I RE [ 82, Ferh RP 100 mg/kg )71 5 sk SR 55l o
KR KT 2H: NREEAIdEN. REThe: MRET
FESES: S858.31  XHRFRINAG:A

Effects of oral administration of Pseudostellaria heterophylla saponins

on immune function and inflammatory response in chickens

LIAO Lihua, ZHENG Yu, XU Gaolin, CHEN Peiyu, MA Yufang, WANG Quanxi*

(School of Animal Science, University Key Laboratory for Integrated Chinese Traditional and Western Veterinary
Medicine and Animal Healthcare in Fujian Province, Fujian Key Laboratory of Traditional Chinese Veterinary
Medicine and Animal Health, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract:[Objective] The aim of this study was to investigate the effects of oral administration of Radix
Pseudostellariae (RP) on immune function and inflammatory response in chickens, and to provide a scientific
basis for the use of RP as an immunopotentiator, which has practical application value for disease prevention and
health maintenance in poultry industry.[Method] The 30-day-old healthy Hetian chickens with negative
Mycoplasma gallisepticum (MG) antigen and antibody were used as subjects in the study. According to the initial
body weight, they were divided into five groups, the blank group was not administered with drugs and vaccines.
The vaccine control group was immunized with MG attenuated vaccine after oral administration of sterilized
normal saline for 7 days. The three dose RP groups were orally administered with RP(100 mg/kg, 20 mg/kg, 5
mg/kg)for 7 days and then immunized with MG attenuated vaccine, the second immunization was carried out 28
days after the first immunization, and the test period was 49 days. Indirect ELISA was used to detect the growth
and decline of MG-specific antibodies in serum, the positive rate of antibodies and the content of cytokines( IFN-y,
IL-4, IL-5, IL-la, CCL4, IL-17A, IL-6 ).[Results] (1) Compared with the vaccine control group, oral
administration of RP before immunization can effectively improve the MG specific antibody titer and antibody
positive rate 7 days after the first immunization and the second immunization, among them, the high dose of RP
(100 mg/kg ) had the best effect.(2) In the expression level of cytokines, compared with the vaccine control group,
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the content of immune factors ( IFN-y, IL-4, IL-5 ) in the serum of the RP high-dose ( 100 mg/kg ) and
medium-dose ( 20 mg/kg ) groups increased significantly on the 3rd day after the first immunization (P<0.05),
and there was no significant difference on the 7th day after the first immunization.(3) Compared with the vaccine
control group, the serum levels of inflammatory cytokines ( IL-1a, CCL4, IL-17A, IL-6 ) in the RP group were
significantly decreased(P<0.05), and the high-dose group (100 mg/kg) decreased most significantly.
[Conclusion]The results showed that oral administration of RP before immunization could improve the immune
function of Hetian chickens and reduce the inflammatory response caused by MG attenuated vaccine, and the dose
of RP 100 mg / kg had the best effect.

Keywords: Radix Pseudstellariae; Mycoplasma gallisepticum attenuated vaccine; immune function;
cytokines
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Table 1 Experimental grouping and immune procedure table
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Test groups Immune Situation Administration situation Number of test chickens
THA

— ARG —H. ARG 18

Blank group
95 T R 2H RIS RIS (FA SAirEH—K, &80k 18
Vaccine control group 3.0x106 CCU/Z 7dAEEEIK, HEEZE
f=rpill=e: N WSS R (FH SnifH—k, 80K 18
High dose group 3.0x106 CCU/3f] 7dRP J5, MHESET
w72 WA FATITRER (FF RiigH—k, E80k 18
Middle dose group 3.0x106 CCU/¥] 7TdRP 5, TH&EZEW
ik TR RS (FH  AnifgH—ik, E8:0Mm 18
Low dose group 3.0x106 CCU/¥ 7TdRP 5, HEZm

1.5 ELISA & RP 338 % /5 ME®H MG HrR M AAMEER . AN KEKAENMm

R EERE 6 RIS T4A2507, —%HJ5 7d. 14d. 21d. 28d, —%J5 7d. 14d. 21d RESESL
Ja I CG#E KD 3 000 r/min #5358, 2.0 10 min, fHI5E, -80 CCUKMARAF & F o MR IDEXX 198 3 R AT
PSR S R U, SR ELISA J5 i IUAS [F] B 8] a5 35 HR MG Ry S PR PR BH P 2R A B K
M, SERHE . B SIP KT 0.50 G KT 1076) H5E N S 2 A, Logao 1/ =1.09 (LogioS/P)
+3.36, S/P % 050 GiEEZT 1076) N MG Fr St tEpuiAIn FE (AT HAMEMBEMEE D .
1.6 ELISA & RP X438 % 5 & # fe. /& E F MR AE E F & 2R F2 N

TR [ L 6 XS RAE G n o — %5 3dy 7.d FIAME M GAEMKD 3 000 r/min %533, 2.0 10 min,
FRIIE, T-80°CUKAE CRAT 45 F o AR - 1 RE T 106 S 12 PR PR s 1) 6 P48 7 20 R R 00 % 2 4k AT T4
# Cinterferon, IFND -y. 4B/ Cinterleukin, IL) -4, IL-5, &AERF: IL-17A. #&1LIK ¥ (chemokines,
CCL)4. IL-6. IL-la K& HE.
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Fig.1 Standard curve of ginsenoside Re
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K ELISA 77l —4% )5 7d. 14d, 21d. 28d, —#%Ja 7d. 14d. 21 d7 AEHAE] S0 S MG
PR R, 45 R ER, SREEABAME, —%)5 7dRP 4 & 2UR ST B 2551 50, 33%. 17%,
R PEUD A I PUIARBR RN Z ;. ) 7 d N IR BRI PE 2 83%, RP 40 MG H¢ 7 MEHu ik
PRI R 100%. R GHl FIRTOKEE 24 RP R R im— % & — % )5 7 d MPTiERE TSR, H LI RP &
& (100 mg/kg) AR mdE (R 2) .

2 BLA%E MG HiRpRMEER

Tab.2 The positive rate of MG antibody in each group after immunization

) THH TR B2 [EilheN e iR a4
e 521 ) ) .
Blank Vaccine control High dose Middle dose Low dose
Test groups
group group group group group
—HJa7d
o o 0% 0% 50% 33% 17%
7 days after the first immunization
—f )5 14 d
o o 0% 50% 67% 67% 67%
14 days after the first immunization
—f )5 21d
o o 0% 67% 67% 67% 67%
21 days after the first immunization
—% )5 28d
o o 0% 67% 67% 67% 67%
28 days after the first immunization
“HJET7d
. o 0% 83% 100% 100% 100%
7 d after the second immunization
A5 14d
0% 100% 100% 100% 100%

14 d after the second immunization




“ )5 21ld

21 d after the second immunization

0% 100% 100% 100% 100%

2.3 RP #£& MG & & R 5 A EIRTHEAILE P 45 R Rk T

KFH ELISA J7VER IS 258 e — % )5 7d. 14d. 21d. 28d, —#%J5 7d. 14d. 21 d8 M |a) AL
HH) MG RS PEUAR I K, #E R KT 1076 A AR . 455 BoR: RP 7E (100 mg/kg) Al
iR (20 mo/kg) fE—REPiikETTE B, T—%J5 14 d BiAIE(H 2533, 2092, ¥ F 0 R 411
RP KFIEL (5 mglkg) —%uf5 7 RIUEA TG BT, T—% )5 14 d BlkE(E 1749, 1924, F4EF—%4%
J5 14 KT FINEE 28 N, PR R IE FUE (10700 BEET 4 (—%)5 28d) , JEHREA S RP
YPHPURTR A R 2 BT, RP EFIEAAE 45 7d ETHEERECONE (F2) . GREH.
o i T IR— 2 F B 1) RP RS8R E XS BE T B P2 42 MG R JebEdiaE, MRS BN MG (s {idr, H
L RP E7fl&E (100 mo/kg) RCRfHefE.

6000 - -8 Blank group

~¥- Vaccine control group
_, ~* RP(100 mg/kg)+MGAV(F36)
4000+ * 7" -+ RP(20 mg/kg)+MGAV(F36)
-=- RP(5 mg/kg)+-MGAV(F36)

5000~

3000 -

2000+

MG s VESL A
MG specific antibody titers

10009 -7 fommeeebomc e

0 T T T T T T T T

A: BT b: —HJE7d; ¢ —H514d; d: —H521d; e: —#J528d; f: "S5 7d; g- —HJS 14d; h:
J521d.

a: before exemption, b: 7 days after the first immunization, c: 14 days after the first immunization, d: 21 days after the first
immunization, e: 28 days after the first immunization, f: 7 days after the second immunization, g: 14 days after the second
immunization, h:21 days after the second immunization.
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Fig.2 MG-specific antibody titers in different periods after immunization in each group
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HEZHAR L, RP E7fl& 4l (100 mg/kg) AR &E4]l (20 mg/kg) IFN-y S &¥#E#FRS (P<0.05) ,
RP {54 (5 mg/kg) 4H/fIA T IFN-y IS BERZE R (P>0.05) (K3B) ; —%/a7d, RPFAY
U AL IFN-y S8 EZER (K3C) .
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MGAV(F36) - + + + + MGAV(F36) - + + + + MGAV(F36) - + + +
RP(100 mgkg) - - + - RP(100mgkg) - - + - - RP(100mgkg) - - + - -
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RP(Smgkg) - - - - + RP(5mgkg) - - - - + RP(Smgkg - - - - +



A: %l B: —%Jf53d; C: %5 7d.
A: Before exemption, B: Three days after the first immunization, C: Seven days after the first immunization.
& 3 &FHMEFMAEEF IFN-y FERIAKF
Fig.3 The expression level of IFN-y in serum of each group
242 9k RP & & MG /2 # /5 TR B 1E] doify o IL-4 2%

WE 4 58 FR: SHRH IL4 SEERARE (F4A) 3 —%J53d, 3M5FE RP 455 xR
SHAHLLEL, RP 74 (100 mg/kg) B i # #& m (P<0.05) , RP fiGFI &40 (5 mg/kg) Al &4 (20 mg/kg)
RN T IL-4 S ETLREER (P>0.05 (E4B) ; —4Hf57d, RP 45 0HRA IL-4 & 2T
BZER (P>005) (K40 .

A B C
200 2001 200 -
3 2 3 P=0.05
?gé g 150 f]qé g 150 f]qé § 1501 )
[ V=] [T T =1 =
& g = £ B2 £ T
- §100— - 5100— F’l‘os o 5100_
¥ 3 ¥ 3 P<0.05 P<0.05 ® 3
+ Y 504 + Y 504 TH ‘ < Y 50
0 T*T*r? 0 '_-Ir_l* T * T 0 T T T
MGAV(F36) — + + + + MGAV(F36) — + + + + MGAV(F36) - + + + +
RP(100mgkg) - - + - - RP(100mgkg) - - + - - RP(100mgkg) - - + — -
RP(20mgkg) - - - + - RPQ0mgkg) - - - + - RPQ20mgkg) - - - + -
RP(5mgkg) - - - - = RP(S5mgkg) - - - - +  RP(Smgkg) - - - - +

A: ffl; B: —%#/53d; C: —#J57d.
A: Before exemption, B: Three days after the first immunization, C: Seven days after the first immunization.
E 4 ZEMFEPMEEF IL-4 & ERIEKFE
Fig.4 The expression level of cytokine IL-4 in serum of each group
243 TR RP & Z MG & /5 TR i #d ik + IL-5 &%

WE 5 ERER: SHAH ILS SEEZRAEE (B5A) , —%)53d, 3= RP A5
AAHELEE, RP @R (100 mg/kg) A4l (20 mg/kg) IFN-y &9 E & (P<0.05) , RP
K= (5mglkg) 4HEH T IL-5 MEELEEZES (P>0.05) (B5B) . —f)57d, RP &H5E
XTHEAL IL-5 S REMEZESR (K50 .

A B C
100 100+ 100
~ Ea )
:é‘ S .?.5_ é‘ S ?5_ é S ?5_ P=0.05
g E g E P<005  P<005 g E -
= § 50 o § 507 L[] s 5 504
® 3 ¥ 3 ¥ 3
v Y254 o Y 254 w Y254
- R 1 T ﬁ
0 'Tj* T *'T 0 T T T 0 T T
MGAV(F36) - + + + + MGAV(F36) - + + + + MGAV(F36) - + + + +
RP(100mg/kg) - - + - - RP(100mgkg) - - + - - RP(100mgkg) - - + — -
RP20mg/kg) - - - + - RP(20mg/kg) - - - + - RP(20mg/kg) - - - + -
RP(Smghkg) - - - - + RP(Smghkg) - - - - + RP(Smghkg) - - - - +

A: Al B: —®J53d; C: —®J57d.
A: Before exemption, B: Three days after the first immunization, C: Seven days after the first immunization.
E 5 ZEMFEFMIEEF IL-5 & ERIAKFE
Fig.5 The expression level of cytokine IL-5 in serum of each group
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251 2R RP 3F MG J& % %./6 R E B H i F IL-1o A2 49 %

w6 RFR: SHAN IL-lo TEZEFARE (K6A) , —H)53d (B6B) M—R)57d (K
6C) , =AilE RP A5 HMIRAAMILE, RP AZA IL-1o & B2 BEFIL (P<0.05) ; H RP &
FIE4LL (100 mg/kg) AhFE4 (20 mg/kg) FRE#aHEE (P<0.05) (H6C)

A B C
2000 2000 20007
3 3 3
P=0.05
fl?é £1500 EE 815001 sé §150090
2 5 2 2
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- il 1 ] T T (] |5
el Wl T8 mjﬂ
0 0 T T 0 T T
MGAV(F36) - + + + + MGAV(F36) - + + + +  MGAV(F36) - + + + +
RP(100mgkg) - - + - - RP(100mgkg) - - + - - RP(100mgkg) - - + — -
RP(20mgkg) - - - + -  RP(20mgkg) - - + - RP(20mgkg) - - - + -
RP(Smgkg) - - - - * RP(S mg/kg) - - - +  RPSmgkg) - - - - +

A: ffl; B: —%#/53d; C: —#J57d.
A: Before exemption, B: Three days after the first immunization, C: Seven days after the first immunization.
E 6 ZHEMBEFMILEF IL-1a FBRIEKF
Fig.6 The expression level of IL-1a in serum of each group
25.2 TR RP * MG J& # %6 1R it Hde iy F CCLA &2 69 %

7 SRR SHE%H CCLA R ERARE (B 7 A) » A 3d, =ANE RP A ST
RRZHAH LS, RP msflE4l (100 mg/kg) FIHifIE 4 (20 mg/kg)CCL4 & & ¥k B E L (P<0.05) , RP
AR (5 mg/kg) ZifiE T CCLA I ELEEZERT (P>0.05) (K7 B); —%#)57 K, RPXUAE
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Fig.7 The expression level of CCL4 in serum of each group
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Fig.8 The expression level of cytokine IL-6 in serum of each group
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Fig.9 The expression level of IL-17 A in serum of each group
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