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AT REEF

1.1 4006 R - R 0 H B 2542 Bk 48 e X -
()R T B A B A MR AR, TR R 0 1) o B ) 10 4% I iz
SR EOE BT R AL 22 3R IEE DS (Mitogen-
Activated Protein Kinase, MAPK) & 4HjE N & ZEA S
SEFEK, SaiEsMESIETIHES (Extracellular
Signal-Regulated Kinase, ERK) . c-Jun S St KU iE
(c-Jun N-terminal kinase, JNK) . p38 3 &£ ZiH k.
Horh p38 sl LI (E SIS 2 3R E L & 5 B O 3
(Mitogen-Activated Protein Kinase Kinase 3, MKK3) /
23R E IS ERYEST 6 (Mitogen-Activated Protein
Kinase Kinase 6, MKK6) , fil’k H 5 755 [i% -180 ( Threo
nine-180, Thr-180) /%53 -182 (Tyrosine-182, Tyr-
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182) i fimfR(t, il b kB #ls (1kB Kinase,
IKK) , {E##% K+ kB (Nuclear Factor kappa B, NF-
kB #AZMNEEE, S EAIER N R NF-B 454 F%f
SE[) DNA 731 &, AR ERNE R SR, &R
TR T HI7KCE B,
111 ZHE 28R rI DLB T 5 i 4 R T
SRS, BOEZMES B, TP R E T
BULR R F R F K, #EimiEfeE fa ™. o
LI, HBEFEN0.3% WHA L] BERSE
E R BB EASE A T+ -a (Tumor Necrosis Factor-alpha,
TNF-a) & &, H5RIERNREBEAET ™ B
0.4% TN R 2 HEHR BT IR s 2 L SE B 4HiE /35 -6
(Interleukin-6, IL-6) F1 TNF-a Z53LRFk, (i IL-6
A TNF-a SF{2 2 R F- 1530, dE g s 2hae U
050, 80 g/kg TR P RE B E R S E 175 A
I g /- & -2 (Interleukin-2, IL-2) . H 4/ & -4
(Interleukin-4, TL-4) . (41412 -10 (Interleukin-10,
IL-10) &k, [FRPER IL-6 4G M.
1.1.2 BHZ BEHAl#Ed TLRs. NF-xB. MAPK % &
PG REAH (S S B T o B AR S A RN AR ER R
MITTB BN R e KR H R b AR e fe 2 Je g 12
Sk IR LB, RN 2 gke HTE B HRE D ERE
TR 008 2E (R R ] T TNF-a. IL-6 &, FEERS
IL-10 FHR AT &8
1.1.3 £k LBy e LB I TOLL #5214 4
(Toll-Like Receptor 4, TLR4) F1 NF-xB 19 7% 3£ I
TRIEE S, , UF=apiRER M. RarEs )
AT, RN 200 me/d B H R AN B B A IR K
ALTEIME TNF-a F1IL-6 IR, JF B 52 @i 1L-10
.
114 HEYEIHMZE B ] Do 8 1A 5 EAH O
M5 SBENEZERMEARLERER " Jia
LR AEL, EEFHRPEINA SRR T 2
% %5 h NF-kB. TLR4 1 IL-6 f) mRNA #ik, FH
7= Z5 45 I BE 1% 188 1k 171461 TLRA/NF-xB 38 B 0% 1 1 4
iE, HIHMER RN, BEEEFERENLRE.
1.2 ZA5hAESIEN  F43E (Interferon, IFN)
& 8 I 5 O — 2 K-, REAS IR B 4
A B 2k 5% 65 40 g (Natural Killer Cell, NK) #5195
FIPfE. Cui &5 "B A O WA, Bk
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S, 4EAE E A S B AR AR Y I 5 T e T
5 ISR I E T4 3 -y (Interferon-gamma, I[FN-y)
ATIL-4 7K, Mt 5800 SF I S bR BE 0. B 0F
REP, BRBPBRNFEAGET (5. AR #
B e BEREEMNKEFENNMERZERESDG
(Immunoglobulin G, IgG) . IFN-y. SWBZEAEAL
& (Total Superoxide Dismutase, T-SOD) Rk 12 i i
fii (Alkaline Phosphatase, AKP) &t ™, FTHIXFh £
A5y Y EE i rh B2 RERS HESRATLIAR Y SR D (. HrisE
ORISR RE D, TR ARG UR NS, M ZFh
ERAERLIARGERE .
RE%RRE
2.1 gk B kB 4ufa b S0 Bk E B AR RS
A IO TE B 5y AT R da R A5 B DURE, (2 B ik A i
SRR ARG . I, WEHAM PN EE. BE
Ky meeBuE iR R4, 8 Toll FE2 A& (Toll-
Like Receptors, TLRs) {55 iR IR 755 2 P02,
IgG MERERF St 25 &R IRAR R EHUR,  FH1E RGP B
RAEFiE, WRESEWEANNE R Foy %1k (Fe
Gamma Receptor, Fey) 254, 158 75 b 40 JE X9 R
R EERRGRE S, RERREIEN: REKEHD A
(Immunoglobulin A, TgA) REWSIETT LR MEEREN
ZfA (Polymeric Immunoglobulin Receptor, pIgR)
S LR REE, TR IgA (Secretory Immuno
globulin A, SIgA) , SIgA n[HELESTRERN HEE,
FEIE HFGE T LAk . REFREE, PHrzgR
el DUR 2 17 o B BREE VAR R . i 9 & L H MR
AINETE R (10 g/kg 7120 g/kg) « AOKEHRIL2E
R (40 mg/d) B EAE I AR E IR = M E [gA.
IgG FHEIRE /K, HAPOKRZEE FIRGERFEITN —
BE KPS RN B g, A 2 K5 AT R AP P4 IR IL-6 &
B P bR L, T B ZGHR E R] DLE i S S
RS, (ki BRE 1 4, i ORI (A
HER A . Chen %5 ™ f Li % *° i1 RNA JIIF (RNA
sequencing, RNAseq) FIVEAHETE - BTG HC AHER
(Liquid Chromatography-Tandem Mass Spectrometry,
LC-MS/MS) %5¢ KEGG EHR DT AR, /£ HRH
ININ B R N B- 2 AL -B- AR TR (Beta-hydroxy-
beta-methylbutyric acid, HMB) =] 18 1 8 123 5 o 15
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Yy (DL- 22381k 2- FIEME T ACHIE Rt
WHBkg, MimEEERE IS [gM. I1gA. 1gG &&.
IgM TEATUE RIS G i B = LR, 25 B 4l
& BEFIELL, HdEd FouR SR SR 2%, 8
JE45 1gG SHUARM AR, FEmmAERL AR bEThaE »,
AR ER, HEAPEI 150 g/t B 1% 152
GRS e B BN 2E 1 1gM & & B, R R
ZGHE AT DL ISR S o IgM o3, (2 5
TIEBHE, A IES G R B H At . A IR R,
FEHBRHPRINEHE, SRR NE R
2 OBy B TP B 2GR N5T) 60 d S5, 2RI 1gG. IgA
ERBER, HHRRINENIEA SR E B E Y,
7% B o B2 B B (0 TR T R 3 0 R BE O ) TR s sk R
SR, 5 R HI T G MR ORI S Re
REDHOET .
2.2 BEEEFR RIS LR LB Y A S &0 (Total
Protein, TP) 7Kk THLIA K E FRIREME G R &
RRAES, AREM (a0 B 4HlE. AN AR A
DRI LT EIERIGER T, B REOERE
[1 (Globulin, GLB) KTt E @bk EMLAA RIS
KRt ZFERMNENASRRERES. kEZFE
B2 % B ek R I 7 Hp AR G S, 4 1A
WAESE) A BT E#Em % TP 1 GLB /K%, EHER
B BRI H BRI 1.0% T 1.5% 7 A S5,
LOLZER TP fl GLB SR EIRS. B B i
S, R AR AN 0.1% ST H 0.1% -4 5,
AL S T TP FI GLB & B B 7. Biybs B9
FEFREFRERIN 2% hEZGERMA G, Loif. H5
%) 5 FJE, SHT RIS TP FIF& M (Albumin,
ALB) SEREW, REA. Hm=F. HEESE
BIWEREIC. FRiie R, REZ RS FDUEHEE D
R, i TP & &4 s A R T 4RSS T S5k
B, SRR AR TR, DU e e Ak BT,
FEREREERE .. Hm=EEaw, WA R/ %
BB, AR AGCHR B T A A RA R
58, MifiHEsEFEIBTREE ST -

SREAREBRENREARET

PRl IR RTRER A S5 0% 2 B IO B IR D B
PURRI G RE . S an BIR RO s dn e (WRNE. A
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R ERSTESIMAENILE, HETEA R
HEE (mg) ~IWIKRE (g) x10. Gk E RG]
DL AR s ThEE AR ES O BIFs &8, Hih
IR R (w2, EHIK, BRES) RETER
EMITIEER, FiMmEA THEN e TR,
S s S YO BRI, HRR RN 0.1%. 0.2% HE
B (HER. w5, ISR, &8, id, £
FHRD Al BERESAERFNBIE RS, RIRE
2 NG PEER 2> BE S RISk L AR s, (it BR 2 4
KB i R hk .

o AR T AR O RGES 5y, HA Ak
MRS IRB . SRR EERR A, Rl
EEHRCREM. AR ER, ErEHIA L g/d 5%
fisk T 8 B i AR P BN (Monocyte, MOND A1l
IR K 4000 (Basophil, BAS) Hufil, 26BHFE 264
KNFEXF T2 O 2 I I A AR S B, XIE % W i
UK, FEASHLEL Y 0.98 B EAR TR 0.65% HEzs
O GEIC. HEL MRS , GRS O 4iE.
AT IgA | 1gG- IgM &, IR0 HLAE

4 PEGRBRYSHEEFNHEER

R S RE. FHREESROTEY, w4
BRI A It R o 7 A RO R A/ NBRg ] fo Hh B2 ) 2 M B i
BrEER . RIERFRS, BEhEATNERA> S
=W, AR B WIS B T A MR B K e
U, HEEAE SRS AR R M, FEES
FUFHA, RN 0.15% R 2 B IR 2 A2 TR + H 243 41l 511 AT DA
CERSGEFNHEE, SGEEERMER: RANEFE
M5 IgA. IgM. IgG. IL-2. IFN-y &2 ZZ TS, M
{5 IL1. IL-6. TNF-o &8 EFR, R H 2wk
a AR AR B2 20 & (IR IR RES 48 i T T e B K
Fan 55 W B30 B, A B 2F FRAT B 2 it v B 2G5 $E )
(WIS TS BRI R B 25 Y K5 & 40k
ANy T IR S R, M s A R R
MEHERERS, TP, REXARREEM (Aspartate
Aminotransferase, AST) KRR FHMFL, 1R AEDY
HRELZGHE R CR NN B . FRIRGG R, AR
B R e RE v ) A W AUV TR R o T Jo oy A A2
WA E SR N F, BRI 2GR
EE, MIMA RS TEF AR R ENLAE.
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Research Progress on the Effect of Chinese Herbal Extracts on Immune Function of Sheep
BAI Bowen', YU Lei’, CONG Yuyan'~

(1. College of Animal Science and Medicine, Shenyang Agricultural University, Liaoning Shenyang 110866, China;
2.Chifeng Agricultural and Livestock Products Quality and Safety Center, Inner Mongolia Chifeng 024000, China)

Abstract: With the rapid development of animal husbandry, the irrational use of antibiotics in animal production has triggered
a series of public health and ecological safety issues, such as drug residues and bacterial resistance, posing serious threats
to both human and animal health. Consequently, the development of safe, efficient, and residue-free antibiotic alternatives
has become a key research focus in the livestock industry. Chinese herbal medicines, rich in bioactive components such as
polysaccharides and polyphenols, are characterized by their wide availability, natural purity, and absence of residues. The
active constituents in these herbs can regulate the transcription of related genes through signaling pathways like MAPK,
thereby modulating the levels of immune factors and influencing the immune function of organisms. Existing studies indicate
that specific extracts from Chinese herbal medicines can significantly elevate serum immunoglobulin IgA, IgG, IgM levels
in sheep and modulate the expression of cytokines such as IL-2 and IL-6, thereby enhancing immune function. This review
systematically summarizes the molecular mechanisms and signaling pathways through which active components of Chinese
herbal medicines regulate immune function in sheep. It aims to provide a theoretical foundation and practical guidance for the
scientific application of plant-derived feed additives in animal production systems.

Keywords: Chinese herbal extract; Immunomodulation; Immunoglobulin; Inflammatory factors
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