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Abstract: Thirty-six healthy Guangfeng goat lambs aged around 45 d with body weight(6.30+0.54) kg were selected and
randomly divided into 3 groups with 12 lambs in each group. The control group was fed a basal diet(CON), and the
experimental group was fed a basal diet supplemented with 100 mg/kg(Q100) or 200 mg/kg(Q200) of quercetin for 15 d.
After weaning at 60 day of age, the lambs were further fed for 15 d. Body size indices of lambs were measured 15 d
before weaning, on the day of weaning and 15 d after weaning. In addition, serum biochemical, immunological and
antioxidant parameters were measured in lambs on the day of weaning and 15 d after weaning. The results showed that 1)
the addition of quercetin to the basal diet had no significant effect on body height, chest circumference, body length, body
weight, average daily gain, average daily feed intake and feed-to-weight ratio of weaned Guangfeng goat lambs. 2) On
the day of weaning, serum glutamate aminotransferase(GOT) activity of lambs in the Q200 group was significantly
increased by 1.89 folds compared with CON group(P<0.05); at 15 d after weaning, the serum alanine
aminotransferase(ALT) of lambs in the Q200 group was significantly increased by 1.02 folds compared with CON
group(P<0.05). 3) On the day of weaning, the serum IgA concentration of lambs in the Q100 group was significantly
increased by 1.48 folds compared with CON group(P< 0.05), while the IgM and IL-1p concentrations were decreased by
26.97% and 50.81%, respectively; at 15 d after weaning, the serum IgG concentration of lambs in the Q200 group was
significantly increased by 1.28 folds compared with CON group, whereas the IL-1p concentration was decreased by
46.71%(P<0.05). 4) On the day of weaning, the serum CAT activities of lambs in Q100 and Q200 groups were 1.61 and
1.82 folds higher than those in the CON group, respectively, while they were 2.98 and 2.84 folds higher than those in the
CON group on 15 d after weaning(P<0.05); at 15 d after weaning, the serum T-SOD and GSH-Px contents of lambs in
the Q100 group were 1.59 and 1.24 folds higher than those in the CON group, respectively(P<0.05), and the serum
T-SOD and GSH-Px contents of lambs in the Q200 group were 1.65 and 1.32 folds higher than those in the CON group,
respectively(P<0.05). In conclusion, quercetin can improve the antioxidant property and immunity of early weaned
Guangfeng goat lambs, and inhibit the inflammatory response to alleviate the early weaning stress of Guangfeng goat

lambs.
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Table 1 Composition and nutrient levels of diet for Guangfeng

goat lambs
JE L i EE/% EIKFE ¢z
EK 19.50 || WHfLEE/MIkg™) 13.12
B2 7.50 || HEEBTEEU% 14.45
T 18.00 || HHEVEREF 4L EU% 4627
AAkth 0.50 || FRTEDRRA AT RIIEU% 42,06
BER S 0.50
TR 50.00
TR 4.00
At 100.00

TR A ke AR EE V-A 80 000 TU, V-D 252000 IU,
V-E 100 IU, #HER 200 mg, {Z & 60 mg, =¥ 4.8 mg, Cu 48 mg,
Zn 400 mg, Se 3 mg, Fe480mg, 17 mg, Mn 400 mg, Co 3 mg.

JTHRINAEES 36 2, BEPLS N 3 4, 4l 12
H, BRME SR X REZH(CONYE 45 H A TT 4 i W 2
il HRE, I 45 HEIFRLE LA H R b2
1 100 mg/kg(Q100)A1 200 mg/kg(Q200)Hi &z &, il
W 15d )5, 7660 HERWIW:, Wiihs Fim 15 d,

1.3 MERMBKRFE
13,1 EFARRERRRIGIFE N

FEWTWART 15 d Wr24 H A5 15 dRAART,
I SEF R AR BT R AR R A . IRy A ZRIRAS
T AR R s AR B I e e B b T ) T ELEE
B PRI A Tt i 2 22 (R Al B 25 Y S 2k BE
25 MaFEh A WS s — R B RE s 45 o A
JHCAE B S AL B KT R K o
1.3.2  diRdBARmE

TEWTYYS H RIS 15 d RAERT, RS L8
Fpfikifil 5 mL, # & 2h, 3500 r/min .0 10 min Y&
M, 20 CIRAF. SHEEE st E YR A B
5wl ) U B A 0 B R R (AKP) . 8 b
(GLU) . =% g% 1 (HDL-C) ., Ik % & I8 & 1
(LDL-C). FLE2Ii EMH(LDH), A fH[EEE(TCHO).
I =R (TG) A ABHALT) A 4 2 i (GOT)
FIRFERBUN)SEIMIE A A8r. S0 BilgRY
YR PR R G Ul W15, DU I 3 S e Bk i
M(IgA. IgG. IgM), HibAEKKEF-B(TGF-B). I
ML R (AL-1B. IL-6. 1L-10). MyEIAIEHE F—a
(TNF-o) I S Flid E AL AW (CAT) . Sl & Ak
B ALRF(T-SOD). Bt A ke S1(T-A0C), # it
R A AL DI (GSH-PX) . T —E(MDA) ., &%
fLRE(DAO)FI D-FLER(DLA)EPE .

1.4 HRELES S

BAHEZ Excel 2016 ¥ 35, F| SPSS 26.0
TR T 2208, i Duncan 1T 2 E IR,

2 HER5SH
21 W EX R F L RFERIERE
A

R 2 ATAL, EW5 M H, Q200 4 G-FIAK
A T HANPIZE Y E350.05<P<0.10); W35 15 d,
Q100 41E-FRYE %5 CON 41F1 Q200 F&AIL
4.92%F01 3.44%(P<0.05); HAhsdimiAks . M.
PN BIEWTART 15 d, W54 H AW 15 d
08 3 25 5 (P>0.05)
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Table 2 Body size indices of early-weaned lambs of Guangfeng goats treated with quercetin

phm KE /em Ji [l /em
WriimG 15 d W4 H W) 15 d KriHT 15 d K4 H Wrighj5 15 d
CON 36.36+2.99 37.3242.93 38.37+1.79 40.8742.72 42.10+1.46 45.3743.16
Q100 36.60+1.60 37.73+1.41 38.64+2.38 41.56+1.95 42.06+1.88 44.58+1.51
Q200 37.43+2.16 38.90+2.49 40.06+1.25 41.86+2.49 41.79+1.31 45.4342.32
P 0.56 0.17 0.11 0.65 0.68 0.69
K /em EHl/em
Ab3m
WriimG 15 d KT H W) 15 d KriHT 15 d K34 H W) 15 d
CON 34.67+2.31 35.48+221 38.72+2.46 5.85+0.41 6.36:0.23 (6.50+£0.23)a
Q100 34.26+2.23 35.66+1.45 38.37+1.21 5.63+0.44 6.25+0.19 (6.18+0.18)b
Q200 35.75+1.89 37.02+1.01 39.45+2.78 5.80+0.40 6.36+0.14 (6.40+0.22)a
P 0.29 0.06 0.56 0.48 0.24 0.01

()5 e AN [ B2 b RIB] ) 22 57 AT G217 78 L (P<0.05),

22 tHERERBEERT FELFEFERK MR
A
fi2¢ 3 [0, A CON 4b3, Q100 F1 Q200
b PR AT S R TR 15 d. WY H AT
)5 15 d AR AW hsT 15 d ZEW52H |

Wit H = W) 15 d ZWrihan 15 d EWih)E 15 d
735 H B E 4T 252 0 (P>0.05) o [RIEE, X
W5 H ZWih)E 15 d MY H 255 15 d i
V4 H R B FUREEE et TG I 25 52 0 (P>0.05)
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Table 3 Growth performance of early-weaned lambs of Guangfeng goats treated with quercetin

TR kg S R g
s W 15d WHRME WS 15 d Wi 154 Wi d 24 H BT 159 P HRAERE RIELL
ZWPIMH EWPIE 15d ERIE 15d
CON  638£0.59  7.57+0.89  7.82+121  79.47+871  16.07+11.95 47.77+8.53 3047243216  11.04+4.68
Q100  6.35£0.50  7.28+0.78  7.84+0.91  61.93+11.00 37.60+17.62 49.77+8.88  276.89+23.29 7.4142.70
Q200  636£0.58  7.29+0.85  7.99:+0.94  61.60+938  46.738.15  54.17+6.28  283.17+25.08 6.24+1.14
P 0.99 0.47 0.92 0.35 0.26 0.85 0.50 0.24

SPE H R B AUREEE L BT H W3S 15 d B9ME.

23 MWHEEX BT FELFERFMEBEMNE
FRED 2T

F 2 4 AT, ISR, Q200 4175 2E 1Y GOT

157 CON 4Hf¢) 1.89 £%(P<0.05), TCHO A FHEHY

##4(0.05<P<0.10)., L CON Ab3, itz 26 K

2 H#% AKP, GLU, HDL-C. LDL-C. LDG. TG,

ALT F1 BUN #JJC i £52M(P>0.05), {H Q200 417

D)

A AKP FEMEE Q100 ZHIY 2.64 f5(P<0.05), [A]
IF, W 15d, Q200 4H76F1MIF ALT 5 CON 41
1.02 f#(P<0.05), HDL-C &4}z LDH 1 GOT 1%
PEA T A 34(0.05<P<0.10), #HIL CON 4, #itfz
ZO R IS 15 d MiERY AKP, GLU,
LDL-C. TCHO. TG I BUN & 8400 B #5400

x4 MERLEN P FILFRFOMBE KRR

Table 4 Serum biochemical indices of early-weaned lambs of Guangfeng goats treated with quercetin

AKP 3EHE/(U-LY) GLU 4 #/(mmol- L) HDL-C &R/ by ¢ sptmmol L) LDH IGHEAULY)
sl (mmol-L™)
Wiy H Widh 154 W4 H Wil 1sd W4 H Wi 1sd WM H Wi 15d R H Wilh 15d
CON (2483334.56)ab 91.39+19.56  4.57+0.36 3.33£020 1.80+0.31 0.41£0.07 1.05£0.18 0.26+0.03 66.48+3.61 59.02+4.30
Q100 (154.08£14.57)b 132.66+35.56 5.16£0.49 3.83£0.51 1732026 0.56£0.04 1.14£0.16 0.34+0.06 68.98+4.71 60.46+5.60
Q200 (406.69+85.89)a 149.30484.32 5214041 2914028 170029 0.63£0.09 1274022 1.0120.59 57.7243.65 74.57+7.21
P 0.01 0.54 0.52 0.10 0.97 0.06 0.71 0.16 0.15 0.09
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T4
: TCHO % &/(mmol-L™") TG & &/(mmol-L™) ALT i& /(UL GOT iE/(U-L BUN % £/(mmol-L™")
o Wil Wi 15d WM E s 1sd WiEMH Wi 1sd WM H i 1sd WM H Wi 1sd
CON  2.23%0.11 0.73£0.04  0.48£0.06  0.42+0.06 172.57+0.78(171.19:0.20)b(16.67£1.60)b 28.34+2.99 3.09+0.48  7.96+1.30
Q100 274024  0.67+0.10  0.95:024  0.32+£0.03 173.24+0.85(171.74£0.47)b(20.89+1.93)b 27.46£3.97 3.45£0.06  6.52+0.38
Q200 2.87+025  0.81x0.12 075023  0.80£0.46 171.65+0.38(174.40£0.83)a(31.53+3.93)a 37.28+3.28 3.76£0.39  7.16+0.47
P 0.06 0.36 0.26 0.25 0.30 <0.01 <0.01 0.07 0.43 0.26

[RISIAN ) S BEFR A BRR] (1 22 5 AT GE T2 T X (P<0.05).

24 WEZRNREAMDITFEWLEEFDE
FREVSZN
rE 5 al %, W24 H, Q100 Al Q200 £H 7%
M3 TgA & 15372 CON b3 1.48 1351 1.40 13
(P<0.05), i IL-18 % & W45 F k¥ 50.81% Al
56.64%(P<0.05). #IX}F CON 4b#H, Q100 475

=ik

ML IgM W PERRR 26.97% (P<0.05). MM, itz &
XTI YS H ) 1gG . TGF-B, TNF—a., IL-10 il IL-6
TR IO I (P>0.05), Wil 15d, Q200 4H:%E
LIMTH 1gG S CON ZH1 1.28 f(P<0.05), T
Q100 F1 Q200 ZHG=F 1M IL-1B 437l TR 52.16%
F1 46.71%(P<0.05).
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Table 5 Serum immunity indices of early-weaned lambs of Guangfeng goats treated with quercetin

IgM & H#/(ug-mL™) 1gG & & /(ug-mL™)
i3

IgA F b/ (ug mL ) TGF- hik/ng L)

W24 e Wi 1sd Wi

Wits 15 d

W H Wy 15 d W s 15 d

CON  (6.08+0.60)a  4.69+0.51 782.29+39.54

Q100  (4.44+0.48)b  5.01+0.59 708.40+£59.67

Q200  (5.18+0.40)ab 5.19+0.64 742.71+£13.48 (1 023.80+38.32)a (48.01+2.25)a 45.18+4.06

(800.12+62.78)b (34.29+0.95)b  42.86+4.11
(888.30+54.03)b (50.87+4.20)a  42.62+3.03

612.75+36.69 576.48+61.38
537.60+70.31 583.72+82.02
629.45+27.84 601.97+76.18

P 0.03 0.83 0.26 0.03 <0.01 0.87 0.22 0.97
. TNF-o & &/(ng'L™) IL-10 & &/(ng' L") IL-6 ¥ #/(ng'L™") IL-1P & #t/(ng' L")
o W H Wi 15 d W H Wi 15 d Wiy H Wrds 15 d Wiy H Wrds 15 d
CON  567.18+46.49 560.32+38.46 104.59+7.47 72.99+11.63 72944335  47.68+6.01  (30.88+2.05)a (28.99+2.42)a
Q100  525.54+48.37 578.28+57.85 82.73£9.28 96.03:9.23  69.22+7.10  57.25+5.98  (15.19+1.59)b (13.87+1.71)b
Q200  574.89+46.15 583.04+35.79 8523898 92.05+7.00  59.61+4.84  57.82+534  (13.39+2.83)b (15.45£200)b
P 0.49 0.93 0.11 0.21 0.11 0.40 <0.01 <0.01

[RISAN ) FBE 7R Ab BRIA] () 22 57 A GE T T4 T L (P<0.05).

25 MHERMBEAMT;FLEZFMFREN
Eista:0)-A1)

% 6 nll, Witlh24H, Q100 Z41F1 Q200 4%
EIMIF CAT Sl CON 4% 1.61 f5H01 1.82
W 15d, S5 2.98 51 2.84 £%(P<0.05).
Wit 15 d, Q100 4 5F 1% T-SOD Fl GSH-Px 1%

A CON 4119 1.59 f5F1 1.24 £i%, Q200 4%
LM T-SOD Hl GSH-Px &35l CON ZHHY
1.65 fi5F1 1.32 £5(P<0.05). itk CON 41, #itfz%
BAESFPIWIEY 15 d s T-AOC #1 DAO
TR $4(0.05<P<0.10).

R 6 MHERLEN R FLFRMERELIER

Table 6 Serum antioxidant indices of early-weaned lambs of Guangfeng goats treated with quercetin

DAO 5 #/(pg'mL™)

DLA ¥ i/(ng' L™

T-AOC #E#E/(U-mL™")  T-SOD &/(pg-mL™")

AR B34 H Wil 15 d W4 H Wi 15d W4 H Wi 1sd W4 H Wi 15d

CON 158.73+15.31  134.30£15.95 151.10+17.48 112.77422.66 3.44+0.67 1.8140.25 96.83+3.45  (90.14+5.40)b
Q100 149.87+14.02  190.99+23.70 132.71422.02 130.30+20.02 3.41+0.53 2.56+0.25 85.37+5.61 (142.91+12.89)a
Q200 163.0246.52  154.63£17.99 136.08+13.43 156.78+18.09 3.21+0.66 2.68+0.38 94.80+10.98 (148.59+10.93)a
P 0.49 0.07 0.50 0.16 0.81 0.06 0.31 <0.01
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= 6(4E)
e GSH-Px {4 /(ng'L™") CAT & /(ng'L™) MDA ¥ &/(nmol-mL™")
Wiy H Wrds 15 d Wrs 24 H Wi 15 d Wi H Wrds 15 d
CON 69.10+5.87 (80.18+2.80)b (64.98+5.23)b (27.68+3.16)b 4241033 5.38+0.37
Q100 72.91+2.04 (99.27+4.03)a  (104.62+9.93)a (82.3625.36)a 4.19+0.18 6.36:0.49
Q200 77.5243.69 (106.21£5.82)a  (118.1249.03)a (78.70+5.08)a 4.87+0.66 6.81+0.72
P 0.19 <0.01 <0.01 <0.01 031 0.10

[ S AN ) 3R AL BR ) (4 22 57 A i 24 7 3L (P<0.05) .
3 @igSiie

Wit K AP A= 7= rp A & B, MR K Ag
UEE S (WU L1 B EAE 24 RGO
FEYERE, REUSHR ARG ADG, FERITHEIETS,
PR W4 V-3 H 8 (ADG). TR, ZEAXS |
MBI & B, DR R A R R O RS Y
ADG!, SR AT B9 & B 2 R X XS ADG
SEHH SR R AR G E R ), AR A AT
KIS 100 mg/kg 5% 200 me/k i %
PORER ] Ty e T E S e (U1 Ny =g = | B
X H R B AR LG 2, X ST GE
TR SE B E S A T PR RE R SR AN —3k, X AT
RE S R 2R s S AR KRR AE R AR (319300,
AW 3 0 5 R0 N A e
SR AR AT O . IR RAE PR B2 Wb S B 2 24 5
YK KRB, RN SRR B I E 2
oo MARIRIRE , Wil R FILFEGFEAE
KER, SRWGE 15 d 25 2E80 0 8 /N T HAL
I, X AT RBSEI IR 25 T AR

M7 GLU & 578 fLRENS S ML R |
BRI B Sh P46 ; TG A1 TC & R e is i
Wk, AR SRRSO, FCEEA AR i ) FH 38
02, HDL AAFR ML T R, AEHUAH A B (4
2 2E032 i 3] P 2 A Ry AR R 4 3 el E T A
Wi HEH o LDH J&—F ik IR ER 5 LR 2 [\ 1k
WIS N AR, 4 P T st 100 B 41 A A2 3] 4
i3, ALT 1 GOT & S WD RE A P 4~ 245
b, MHFDIREZ N, X PRI S B M
MUz, GOT IR &P, FELPIWSE &
B, HAR RIS R AR AL LPS R T+
MARIME GOT it:, BETE TG &&, (Hxt
ALT {5 TC W JC I 35520 . AR IRA o8 A0
Witz F X4 E 1S R TG, TCHO, GLU, HDL-C,

LDL-C. LDH Jo i #5200 , (HAAHR 1 Eshn 200 mg/k
M X B R ALT #1 GOT i1, X—45R5F
HLAEBIE S MRS TP SRR, (5 SR AE SR
AT A B0 H KR TS A Rz 20T 1L = il 46 28 WAk 15
35 R R 25 SR — 3

WFFT R BN, iRz 28 AT AR i XS I 3 fe e Bk 2
FgA . 1gG) MM CIE R IgA) I FRIBLT, A
RIS AT AR LZE L, RN A e W
RIS E R TR, B AR T, AL
& FEAKEFERF A (T-SOD . GSH-Px, CAT %§)F1E
fit 22 N R B b 3 o 791 B /NS S I 731 R 41K T sk
BRI F AL, 4ERFPLAR A SIS 08,
MDA J2fiig it AL R 28, MDA & & [ 0]
FU g ot S AT HLAA 8 B A3 BR300, [l
it Kz R EEAS 4R o5 XS 1A Py T-AOC 1 T-SOD &t
FEAIR MDA ¥ BB L IARBT A AL AR 100, A BG0F
GERBL, TR A I 2R AR A A e R
IR A A IE T T-SOD . GSH-Px il CAT #Y
i, XA RIAEST & PR 248 = sh i (A
XGUOT A A=16) | 2 SR i S AR R 1 ) 25 2R — 3
Zi b, W R R RIS A KA E T
R, (H RN T P M MRS E A BE RN S
1, TSI SN e G2 it A T W 38U o

B CHK

[1] LIC, WANG WM, LIUT, etal. Effect of early weaning
on the intestinal microbiota and expression of genes
related to barrier function in lambs[J]. Frontiers in
Microbiology, 2018, 9: 1431.

[2] GHORBANI A. Mechanisms of antidiabetic effects of
flavonoid rutin[J]. Biomedicine & Pharmacotherapy,
2017, 96: 305-312.

(31 Euktl, Frok, TEE, % R EInRT i
JUAABERS I A R PERE . B4R bR ST IHMa BE T Y52
W[, R RE, 2020, 27(10): 1184-1195.



96 R A K= 2R (A AREE M) http://xb.hunau.edu.cn 2025 42 A

[4] EREN-GUZELGUN B, INCE E, GURERORHAN H. In supplementation of quercetin on performance , egg
vitro antioxidant/prooxidant effects of combined use of quality, cecal microflora populations, and antioxidant
flavonoids[J]. Natural Product Research, 2018, 32(12): status in laying hens[J]. Poultry Science, 2014, 93(2):
1446-1450. 347-353.

[S] BODAS R, PRIETO N, GARCIA-GONZALEZR S, [17] DONGYY, LEIJQ, ZHANG B K. Effects of dietary
et al. Manipulation of rumen fermentation and methane quercetin on the antioxidative status and cecal microbiota
production with plant secondary metabolites[J]. Animal in broiler chickens fed with oxidized oil[J]. Poultry
Feed Science and Technology, 2012, 176(1/2/3/4): Science, 2020, 99(10): 4892-4903.

78-93. [18] ZHENG J Y, XU H, HUANG C L, et al. Quercetin

[6] LIUDY, HESJ, JINEH, etal. Effect of daidzein on protects against intestinal barrier disruption and
production performance and serum antioxidative function inflammation in acute necrotizing pancreatitis through
in late lactation cows under heat stress[J]. Livestock TLR4/MyD88/p38 MAPK and ERS inhibition[J].
Science, 2013, 152(1): 16-20. Pancreatology, 2018, 18(7): 742-752.

(71 Eilg, L%k, BERE, . RIS T XM [19] ABDEL-LATIF M A, ELBESTAWY AR, EL-FARAH,
I3 S N A A e A LA S UL B A3 g (], shi) et al. Quercetin dietary supplementation advances growth
B, 2022, 34(4): 2504-2513. performance , gut microbiota, and intestinal mRNA

[8] YANGJ X, MARIAT C, ZHOU B, et al. Quercetin expression genes in broiler chickens[J]. Animals(Basel),
improves immune function in Arbor Acre broilers through 2021, 11(8): 2302.
activation of NF-kB signaling pathway[J]. Poultry [20] CHOSK,JOCR,JUNG SME, etal. Effects of dietary
Science, 2020, 99(2): 906-913. quercetin on the feed utilization, blood parameters, and

[9] ZARAGOZA C, VILLAESCUSAL, MONSERRATJ, meat quality in Korean native goats[J]. Journal of Animal
et al. Potential therapeutic anti-inflammatory and immu- Science and Technology, 2010, 52(4): 297-304.
nomodulatory effects of dihydroflavones, flavones, and [21] MAOSY, ZHU W. Effects of six flavonoid compounds
flavonols[J]. Molecules, 2020, 25(4): 1017. addition on short-chain fatty acids production and human

[10] ZHANG S, KIM I H. Effect of quercetin(flavonoid) fecal microbial community change during in vitro
supplementation on growth performance, meat stability, fermentation[J] . African  Journal of Microbiology
and immunological response in broiler chickens[J]. Research, 2011, 5(26): 4484-4491.

Livestock Science, 2020, 242: 104286. [22] XUBY, QINWX, XUY Z, etal. Dietary quercetin

[11] SKTME, KRB, SRk, 5. MR supplementation ~ attenuates diarrhea and intestinal
e, MBS R s AT RN FRB e ], TR damage by regulating gut microbiota in weanling
el KA, 2023, 57(1): 136-142. piglets[J]. Oxidative Medicine and Cellular Longevity,

[12] SUNL, XUGQ, DONGY, etal. Quercetin protects 2021, 2021: 6221012.
against lipopolysaccharide-induced intestinal oxidative [23] PARK JH, SURESHKUMAR S, KIM I H. Influences of
stress in broiler chickens through activation of Nrf2 dietary flavonoid(quercetin) supplementation on growth
pathway[J]. Molecules, 2020, 25(5): 1053. performance and immune response of growing pigs

[13] ALIAM, MATEOS R, RAMOS S, etal. Influence of challenged with[J]. Journal of Animal Science and
quercetin and rutin on growth and antioxidant defense Technology, 2020, 62(5): 605-613.
system of a human hepatoma cell line(HepG2)[J]. [24] ZOUY, XIANG Q H, WANG J, et al. Effects of oregano
European Journal of Nutrition, 2006, 45(1): 19-28. essential oil or quercetin supplementation on body weight

[14] &5k, BRE, EHE, & BRI BZERE T loss, carcass characteristics, meat quality and antioxidant
108 R AL R g (] sk R, status in finishing pigs under transport stress[J].
2021, 38(7): 1393-1401. Livestock Science, 2016, 192: 33-38.

[15] Mfeat, Rk, W&, 5 WM A K [25] KAWAMURA K, QI F, KOBAYASHI J. Potential
PERE. ERYRFRWIEAER . i A biein . 22005 relationship between the biological effects of low-dose
A K HAE PR [T, shi & 344, 2022, irradiation and mitochondrial ROS production[J]. Journal
34(5): 2884-2895. of Radiation Research, 2018, 59(Suppl2): 1i91-ii97.

[16] LIUH N, LIUY, HU L L, et al. Effects of dietary [26] SUL O J, RA S W. Quercetin prevents LPS-induced



851 EH

V) IR MR O LI 1 S 26 0 AR A PR BRI 3 A PR S e AR RE T R 97

(27]

(31]

oxidative stress and inflammation by modulating NOX2/
ROS/NF-kB in lung epithelial cells[J]. Molecules, 2021,
26(22): 6949.

RN, SR, KRR, & MR RED N2 {5
I 2R LPS 5 A A FLIR bR A0 I A AR B
0] hEEESR, 2023, 43(12): 2590-2596.
Aok, XIIE, HOKF, S G KX
AR TSRS PE . 88 R R I8 L B 5
WAL, ShEFRAR, 2021, 33(3): 1493-1502.
PR, B, BAAE, SF. RIS RN
LR NMERE . BRI BENRIDIR & AR 2 A
AT FPEAOE RS R, 2022, 27(1): 156-170.
GOLIOMYTIS M, TSOUREKI D, SIMITZISPE, etal.
The effects of quercetin dietary supplementation on
broiler growth performance, meat quality, and oxidative
stability[J]. Poultry Science, 2014, 93(8): 1957-1962.
BERGER L M, BLANK R, ZORN F, et al. Ruminal
degradation of quercetin and its influence on fermentation
in ruminants[J]. Journal of Dairy Science, 2015, 98(8):
5688-5698.

S FE, W, MUNE, SE ANTRRLEC IR
PSR JST . ILRFE bR A E K B R )]. ElREE,
2019, 36(12): 3166-3174.

[33]

[35]

[36]

[37]

[38]

HSPE, ERE, BUNE, F O BREEXEZEEST
Wb LR bR A0 AR AL AR 15 A DG PR A 1
B[], BB, 2018, 35(2) @ 441-448.

HAPE, BRI, WM, F AREHIRRE R
MO A A ATIE S TN | BT E fag o BN A sl AL
[7]. Fk2dR, 2020, 29(10): 139-148.

FHl. M EERXTIR RN P RAE R PERE . ATl
TR S BIE T AL RERI I [D]. K& MR R,
2023.

FRKAE, WP, BEE, F mORPRME RS I A
FOF IR B A R RO S TS AR R
7. hWrEFEeAR, 2016, 28(9): 2839-2846.
WELY, LIUYF, LIG, etal. Effects of quercetin and
genistein on egg quality, lipid profiles and immunity in
laying hens[J]. Journal of the Science of Food and
Agriculture, 2024, 104(1): 207-214.

FINKEL T, HOLBROOK N J. Oxidants, oxidative stress
and the biology of ageing[J]. Nature, 2000, 408:
239-247.

Tl A
KX F 4



	槲皮素对早期断奶广丰山羊羔羊的生长性能和血清生理及免疫抗氧化能力的影响
	1　材料与方法
	1.1　材料
	1.2　试验设计
	1.3　测定项目及方法
	1.3.1　羔羊体质量和体尺指标的测定
	1.3.2　血液指标测定
	1.4　数据处理与分析
	2　结果与分析
	2.1　槲皮素对早期断奶广丰山羊羔羊体尺指标的影响
	2.2　槲皮素对早期断奶广丰山羊羔羊生长性能的影响
	2.3　槲皮素对早期断奶广丰山羊羔羊血清生化指标的影响
	2.4　槲皮素对早期断奶广丰山羊羔羊血清免疫指标的影响
	2.5　槲皮素对早期断奶广丰山羊羔羊血清抗氧化指标的影响
	3　结论与讨论

