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VEE A . 2Pk (1990-) , 5 IR T2 A W1 B BRRRSE 51, £ 9.36) kg were selected as experimental animals. They
MR B T 25 W25 18 W B S BT A DF 5%, ( E-mail ) were randomly divided into six groups ( each with three
18390913065@ 163.com replicates of six cattle). The control group (CK) was fed a

Abstract: To investigate the effects of Eucommia
ulmoides leaf ultrafine powder on the growth performance,
serum biochemical parameters, immune and antioxidant
indices, and rumen microbial flora of Xiangxi yellow cat-

tle, a total of 108 one-year-old cattle weighing (51.15+

EIVES . S H#, (E-mail) 1223958365@ qq.com basal diet, while the experimental groups ( [ to V) were
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fed the basal diet supplemented with 1.0%, 3.0%, 5.0%, 7.0%, and 10.0% Eucommia ulmoides leaf ultrafine powder,
respectively. The experiment lasted for 60 days, divided into cycles of 10 days each, during which various growth and phys-

iological indices of the cattle in all groups were measured. On day 60, the rumen microbial flora of the cattle in each group

was analyzed using denaturing gradient gel electrophoresis (DGGE). The results indicated that the final weight, average

daily gain, and average daily feed intake in experimental group I were significantly higher than those in the control group

(P<0.05) , while the feed-to-gain ratio was significantly lower ( P<0.05). The serum levels of total protein, glucose, im-

munoglobulin A (TgA) , immunoglobulin G (IgG) , and the activity of glutathione peroxidase ( GSH-Px) were significantly

higher in group Il than in the control group (P<0.05). In contrast, the activities of alanine aminotransferase (ALT) and

aspartate aminotransferase (AST) , as well as the serum levels of triglycerides and malondialdehyde (MDA) , were signifi-

cantly lower in group II compared to the control ( P<0.05). Based on the comprehensive experimental results, it is recom-

mended to supplement the diet of Xiangxi yellow cattle with 3. 0% Eucommia ulmoides leaf ultrafine powder.
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chemical indicators; antioxidant capacity; microbial colonies
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alifl 5 Mo & 3 [ RAR AR (db ) A
PR/ H] ;2xEasy Tag PCR Super( Mix ) B4 H 5449
TR (R ) A BRA F) 5 fe s BREE 1 I a0 & A
RO B A YR A BRA B PCR AU A 35 [
Applied Biosystems 2\ #] ; VILBER Quantum #¢/1 i 15
AT 25 VILBER Quantum 23 7],
1.3 RWigit5EE

W20 108 K VE B4R RlEAL A 6 4, B4
3ANEE,BANEE 6 kA4, XYL (CK) MIPE B4R
AURIMEEIEAE HOA RS2 ( T ~ V 41) W PE 24 0] 43
SR MR NS [H) & B (1.0% . 3. 0% .5. 0% 7. 0% .
10. 0% ) AL AR B ORI H AR, 58 R R 60 d, HiF
10 d T, JEml B S 06 36 E 1 50 58 % L
SR IAFEBRUE(2000) HATHECH, HAH 8 SCE 57K
EULER 1, B, B K8 .30 115, 504 1AM 1 Ik
ZEUMPE B A R B UOK M HAR R AR &
ARBLIESR B,

F1 HAERSEMBRABREFRKE

Table 1 Composition and nutritional levels of Xiangxi yellow cattle

basal diet
R CE HIRIKT i
FE (%) 20.00 HEFFERE (M) /kg) 6.34
EAE TR (%) 20.00 FYIB(%) 87.50
FEAK(%) 30.00 HEH(%) 12.98
R R %) 10.00 HLIRNI (%) 2.67
THI(%) 8.00 PRI dE(%)  43.23
FAHI1( %) 5.00 PRV IR LT 4E (%)  25.54
N (%) 1.00 5(%) 0.65
Gk (%) 0.50 Wi (%) 0.31
(%) 0.50
TR (%) 5.00

14 MEEHERERAZE

1.4.1 A¥MEae D10 d R 1 ASEE, I0E v
WS ERE TR FHRE R P H S
BB EW(F/G) o THEARX N P HRE R =K
5 0 E) R B /e R P H O = (R -
G ) /S KA (LR T 2 58 0 W PE B A 1
AN IF i i A R, R AR 1 AR A
W) R E L (F/6)= Y H REE/ FHH

W,

1.4.2 sigAREFg4RmE DL 10d 14N JEE L H
B MY CFRBUEE R Y FLAS R M4 XS B2 4%
TG ZH PG B 2R S DGR BRI, IR E 2 h )5
B EIH#,1 200 r/min B0 2 min, U8 BRI T
=20 CUKFER URURAT 25 o I A L A Dt 5]
Foe it B 43 S D0 A i v g A Ak e A [ SR T
ORI A A (ALT) WEPE AN
fitf (AST) Wit MR R A& 55 ] e 8 hm [ o ye sk
B A(IgA) Frid Ik E M G(1g6) & it R
BREEF M(IgM) &5 I R-6(1L-6) & i T &R -
10(1L-10) & & MR R FE A - ( TNF-a) % 1 ] ]
U Asatn [ A be H Ik A AL WG ( GSH-Px ) T 1
HEE ALY AL (SOD) TG PR 5 TN U (MDA) &
piigl s

1.43 BREMEDAEGMNE IR 60 d, it
TR A R A A5 ZH M P B A9 N A 10 mL, R
YT L 20 DNA 2 B0 ) 6 B HUAS ZH A A Y 2 1A
21 DNA,$RHO= 1 28 1.5% B fg W I ( & ik &
BE) KRN, BT -20 CUKFEPRAF L LA
) DNA Ak, >k H2xEasy Tagq ity i A 5 1t
( V3-F: 5'-CCTACGGGAGGCAGCAG-3', V4-R; 5'-
CCCCGTCAATTCATTTGAGTTT-3") M ddH,O X 4H
16S rDNA & EYV3 ~ V4 X 4558 1 %8 PCR 473,
YK ZR A 50 wL:2xEasy Tag PCR Super ( Mix) i
25 ul, B TSI % 1 pl, cDNA B4R 1 plL,
ddH,0 22 pL, WFRF:95 CHA M 5 min;95 C
A 45 5,54 CIB K 45 5,72 CIEMH 2 min, 3t 35 4>
PG )5 72 C ZEMH 5 min, B 5 pL PCR =H4
1. 5% BN EEIE (& iRk £ BE ) PRI, 2% 4%
WG RE K B —1 . UG 158 PCR P2 AR, R
F2xEasy Taq B .ddH,0 & 514" (V3-F-GC. 5'-
CGCCCGCCGLGLCGCGGLGGGCGGGGCGGGGGLA-
CGGGGGGCCTACGGGAGGC-AGCAG-3', V4-R: 5'-
ATTACCGCGGCTGCTGG-3") #4745 2 %8 PCR §7 14,
YRR N 50 pL:2xEasy Tag PCR Super( Mix ) fif
25 uL, I FUF5I 4% 1 L, cDNA #iflt 1 pL,
ddH,0 22 pL, SWFEF:95 C WA 5 min;95 C
AR 45 5,66 CIE K 45 5,72 °CHE{# 2 min, 3t 35 4>
B )5 72 CIEH 5 min, HU 5 pL %5 2 % PCR
P2 1.5% S MR BEIE (1R AL £ 58 ) FL UK A
MRERZ5 18 T B S o — 1, B4 4 10 pl 55 2 %
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PCR ¥ 3474, S FET 6% (SR RFLLE ) 58 79 %5 it
e A5 A FE IS ( DGGE) |, 7E 60 CHHIR 160 V LR
SR HK 12 h, IKESHE B 0.5 pg/mLR
b EEYAD 30 min, BT 5ERE AR AL TP OULER 45 R
UITHUEE e v 3 Bk 57 A 2Ry, 25 B T OK DRI 3
UK, iEat DNA i Bebh s gl b/ st 50 & [l 4lifk
2ty DNA, ¥ 4lifbJ5 () DNA i 4% & pEASY-T1 2%
Pty E A Ok AL B R FF B DHS-o JERAZ 220
HLrIREE 1 h, BES R A T R 5 7E 37 CHHR
REFRAA IR FR 12 b PRBUSHYE ok, B2 TR TR
( i) Bedn A BRA EIINF . Frds 741 28 BLAST 4
F XTI AR5 AR B o Al R P
1.5 HEFKItS5HHR

FIFH SPSS 19.0 # AR 8 # 4 i A 74347, 43
Bras R UASEBHE bR 22 B R . AN, XEAS
[ B0 A B R4 T B R 28 T 2240 07, JF b AT T X6+
L E L, L P<0.05 N . E K,
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2.1 BRI AR S A KRN
A 2 L ZEBUR (1~10 d) , 5 CK M 1L,
R [ ~ IVALRPE B4 (oK 3 -3 H 3G & SO
H R 44 i 10 (P<0. 05) , Ho DL E6: T 4H 30
PO AR RORE PR H IS P H R RIS E
FE B 25 (P<0.05) , IF HAiRX 5 1T 416 & U R T
61. 48% ;150 V 27U B 2R K o P2 H 1 ROk
H PR B EH N (P>0.05) ;idde T 41 M4 VA
WPG BT Z A oK 8 - 24 H 3G 1 T8 8 % 25 5%
(P>0.05) ;i [ ~ VAL P9 B4R LG B & 2
F(P>0.05), MM 11~20d,5 CK L, X5 T ~
VAR E AR E P HISEE P HRE RS
P W (P<0.05) , BHE L35 B 3E BEAIT (P<
0.05) , 305 11 41 P9 B A= K & P ¥ H 3 & F
Y H R B S5 R e K R L eIk, AR 21~ 30
d, 5 CK AL 356 T ~ VAP s 4= 10K & 71
HIgE P HRE &S EEIN(P<0.05) 8
Y B F R (P<0.05) , AW 31~40 d, 5 CK
LG, RS [ ~ VARG R4 AR E P H g
B H SR i WA N (P<0. 05) BHE LY 2
AR (P<0.05) , 3050 I 413 74 2 2R K & P38 B 2R
I K R I 20734 H 3 S G M 5 K, B
Feiefik, 1AM 41~50 d,5 CK M EL, R80T ~ V4l

MV A R E P HIE P HRE B
EHIIN(P<0.05) , BHE e 3 BRI (P<0. 05) , 156
I 4R EAE 2 H R & 3G R i K, 1 IV 4173
H 3 B i B K, B e eIk, AR 51~60 d, 5
CK A, R T ~ VALV s 4= oK & P H R
BB EWIN(P<0.05) , Horpilgs [T 4H i REH
B H R IR i T4 VAP H I E R
FHN(P<0. 05) ;356 IV 230 VG 5 2F 1972 H 36 &
5 CK Z A JC #2225 (P>0.05)  HiZ40k & 1 W
FHET CK (P<0.05) 380 M4, VAL Rk E b
FET CK (P<0.05) , JE LIRSS V 418 LT iR
FER R, SR nT N, FEARE H AR S AR [ 50 A A
R ARy XoF 98 G 0 4 A K M BB R () R AR 2R AR
L ZEETE 3. 0% I I BRI,
2.2 fH{hAT BRI XTI E A4 I E £ LSRR
i

H1 % 3 Al A — iR B (0 d BRAL) , #4550
2H I VG ¥ A L P R R P e 1 5 R AR A A
e BTG FRE, Hikge [ ~ VARE AR S &Y
BFE®T CK (P<0.05), Hofilm T 4/ B EH
Fr e R ok, W — BB (0 d BRAL) , &5
2 N PG VA IR R 2 S R A e R
e ETHE R 10 .30 d A1 40 d BFE T ~
IV 41 0 &/ 3% = T CK (P<0.05) , 5 20
d 160 d BHRE T ~ M4 458 & i B & W T CK
(P<0.05) 3055 50 d BHR5S T ~ V248 28 &
BEE T CK (P<0.05), [Al—Hf ] B, & 5 21
IRER G R TITR 25 (P>0.05) , HTEEA L
A, AR AR R A oA BRI (P>
0.05), [A—FEIBE (O d BRAL) , ik 5 4 Hh =
[Ies iR Y SRR lyS Biol N Sl 3 i A L . s
1120 H 3 =5 & & 2 E LT CK (P<0.05) , il 5
I~ V4L H 0 = FR & & 2% & T CK (P<0.05) ;
FEIRE10~50 d 945050 41 H il =R 19 & A8 fk
AR EERIE S 60 d B &R 56 4 H il =5 0
TR, F—BEB(0 dFRIM) , Silind
DA IS R B E IR T CK (P<0.05) , Hirp
DI T 4 4% 5 2 G il 0 1 B 1K, HLAE A8
JEIA PN, 2500 20 4 B e B 0 1 2 2 N R
[F]— TR BE (0 d BRAL) 25 16 4 A TN e e il 37
YI@ EK T CK (P<0.05) ,iR56 1T 4045 75 5% &
TR
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Table 2 Effects of Eucommia ulmoides leaf ultrafine powder on the growth performance of Xiangxi yellow cattle

BRI JH
(d) #HE (ke) K (k) FHHME(kg) P HRER (k) RHELL(F/6)
1~10 CK 50.70+0.29a 51.90+0.19¢ 0.12+0.42¢ 11.25+0.11d 109.43+£57.72a
14 50.40+0.19a 52.60+0.19b 0.21+0.34b 11.92+0.08b 57.45+8.60b
I ¢ 50.60+0.23a 53.60+0.75a 0.31+£0.18a 12.82+0.12a 42.15+2.58b
21 50.70+0.24a 52.60+0.14b 0.21+0.36b 11.90+0.11b 59.17+11.17b
Ve 50.50+0.24a 52.30+0.17b 0.18+0.21b 11.42+0.10c 64.77+7.61b
Vi 50.50+0.21a 51.70+1.05¢ 0.12+£0.30¢ 11.00+0.13e 100.82+24.88a
11~20 CK 51.90+0.19¢ 53.22+0.12f 0.13+0.03d 11.55+0.11e 94.27+22.30a
14 52.60+0.19b 55.33+0.14d 0.28+0.02¢ 12.13+0.10c 43.77+£2.99b
I ¢ 53.60£0.75a 58.68+0.12a 0.51£0.01a 12.93+0.14a 25.54+0.53d
11D 52.60+0.14b 57.03+£0.12b 0.44+0.02b 12.47+0.08b 28.15+1.10c
VeH 52.30+0.17b 56.52+0.08¢c 0.42+0.02b 12.42+0.10b 29.37+1.29¢
V4 51.70+1.05¢ 54.45+0.11e 0.28+0.01¢ 11.89+0.08d 42.49+25.39b
21~30 CK 53.22+0.12f 54.45+0.08f 0.12+£0.01e 11.80+0.06e 96.44+9.33a
14 55.33+£0.14d 56.92+0.12d 0.16+0.02d 12.42+0.08d 79.58+9.94b
e 58.68+0.12a 61.52+0.08a 0.28+0.01b 13.00+0.09a 45.89+0.88d
mH 57.03+£0.12b 60.08+0.17b 0.31+£0.02a 12.72+0.10b 41.89+3.22d
Vel 56.52+0.08¢ 58.72+0.12¢ 0.22+0.02¢ 12.57+0.08¢c 57.41+4.55¢
Vi 54.45+0.11e 56.47+0.10e 0.20+0.07¢ 12.33+0.08d 61.33+£20.09¢
31~40 CK 54.45+0.08f 55.10+0.06f 0.07+£0.01e 11.89+0.08e 188.15+34.18a
140 56.92+0.12d 58.20+0.14d 0.13+£0.01a 12.52+0.08d 97.82+5.90d
T 61.52+0.08a 62.53+0.14a 0.10+0.01c 13.08+0.08a 129.68+12.29bc
mH 60.08+0.17b 61.40+0.09b 0.13+£0.11a 12.82+0.10b 97.94+8.13d
Ve 58.72+0.12¢ 59.87+0.16¢ 0.12+0.02b 12.68+0.08c 111.82+14.05¢d
Vi 56.47+0.10e 57.35+2.54e 0.09+0.01d 12.43+0.38d 141.62+12.19b
41~50 CK 55.10+0.06f 55.93+0.10f 0.08+£0.01e 12.00+0.09e 145.77+17.31a
14 58.20+0.14d 59.80+0.06e 0.16+0.01d 12.65+0.10c 79.42+6.27b
T 62.53+0.14a 64.27+0.08a 0.17+0.01c 13.18+0.08a 76.44+5.82bc
M2H 61.40+£0.09b 63.25+0.14b 0.19+0.01bc 12.87+0.05b 69.60+2.08cd
Vi 59.87+0.16¢ 62.53+0.08¢ 0.27+£0.01a 12.78+0.08b 48.02+2.29¢
Vi 57.35+2.54e 59.22+0.10d 0.19+0.01b 12.53+0.08d 67.25+3.08d
51~60 CK 55.93+0.10f 57.25+0.10f 0.13+0.01cd 12.20+0.09¢e 93.08+6.83b
14 59.80+0.06e 61.17+0.14e 0.14+£0.01¢ 12.87+0.12¢ 94.86+8.74b
I 64.27+0.08a 66.17+0.08a 0.19+0.01b 13.37+0.08a 70.42+2.54c¢
M 2H 63.25+0.14b 64.58+0.13b 0.13+0.01cd 13.07+0.05b 98.50+7.76b
Vi 62.53+0.08¢ 63.73+£0.08¢ 0.12+0.01d 12.98+0.08b 108.42+5.25a
V4 59.22+0.10d 61.68+0.08d 0.16+£0.05a 12.73+£0.37d 51.79+3.31d

CK . X HE A AR LR AR ; T 2 (R EERE H AR+ 1.0% kAR GoRy 5 11 21 . A MR LR H R +3.0% AL AR ks 5 20 . 4] MEEA H L +5. 0%
ARt AR AROR 5 IV 20 - TR MREEA H AR + 7. 090 RE APk B 0K 5 V 41 IRIDREA H R +10.0% L APt 80y . 4R TE . 1 A8 BIYIIF AR B A R oK
1A REG R S R AR () — 36 R 0 [R]85 it 5 AN ] /N B 3o b 3 ) 22 S 3% (P<0. 05)
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Table 3 Effects of Eucommia ulmoides leaf ultrafine powder on serum biochemical indicators of Xiangxi yellow cattle
IR (d)
T H 4 51
0 10 20 30 40 50 60
MERTEE (/L) CK 43.22+0.12a  43.25+0.15f 43.27+0.11f 43.28+0.12f  43.28+0.08f  43.30+0.09f  43.30+0.29f
T4]  43.05:0.27a 48.53x0.11d  48.60+0.14d 48.48+0.17d 48.40+0.13d  48.62+0.08d  48.67+0.19d
T4  43.23+0.19a 58.15£0.19a 58.15+0.11a  58.15+0.11a  58.17£0.05a 58.10£0.17a  58.08+0.26a
M 43.02+0.26a  56.25+0.14b  56.17+0.15b  56.20+0.09b  56.22+0.08b  56.63+0.10b  56.28+0.22b
V4l 43.17+0.34a  53.28+0.13¢  53.27#0.14c  53.32£0.12¢  53.4320.08¢c  56.33+0.10c  53.60+0.14c
V4  43.1520.21a  46.550.16e 46.4220.17¢  46.48+0.08¢ 46.53%0.14e  46.75£0.05¢  46.70+0.15¢
2515 5 i (mmol/ L) CK 2.68+0.19a  2.66+0.18d  2.69+0.16c  2.67+0.20c  2.72+0.15d  2.77+0.05¢  2.80+0.13d
14 2.67+0.16a  2.97+0.08¢c  3.08+0.19b  3.08+0.22a  3.05£0.18b  2.98+0.08¢c  3.05x0.21hc
I 2.69+0.18a  3.1020.13a  3.12#0.15a  3.10%0.03a  3.200.13a  3.3820.08a  3.370.11a
M 2.62+0.17a  3.02+0.15b  3.02+0.23b  3.05+0.24a  3.08+0.12b  3.12+0.08b  3.17x0.16b
V4 2.57+0.12a  2.82+0.17¢  2.87+0.15¢  2.88+0.15b  2.85x0.18c  2.9320.05cd  2.95x0.14cd
VK 2.60+0.17a  2.66x0.12d  2.68+0.13¢  2.73x0.16c  2.750.15d  2.88+0.08d  2.88+0.11cd
JRZ A B (mmol/L) CK 0.58+0.11a  0.58+0.08a  0.59+0.10a  0.60+0.10a  0.60£0.08a  0.61£0.0la  0.61+0.05a
14 0.58+0.14a  0.59+0.08a  0.60+0.08a  0.61x0.11a  0.61£0.05a  0.60£0.12a  0.61x0.0la
I 0.58+0.13a  0.58+0.18a  0.59+0.08a  0.59+0.10a  0.59%0.15a  0.59£0.04a  0.60+0.12a
A 0.58+0.17a  0.59x0.11a  0.60£0.10a  0.60+0.15a  0.60£0.0la  0.60£0.05a  0.61x0.05a
Ve 0.58+0.12a  0.59+0.12a  0.59£0.05a  0.60+0.12a  0.60£0.0la  0.61£0.0l1a  0.60+0.14a
V4 0.59+0.10a  0.60£0.11a  0.60+0.05a  0.60+0.13a  0.60£0.08a  0.60£0.08a  0.61x0.08a
Hh =B (mmol/L)  CK 0.26+0.10a  0.2620.13b  0.26+0.11b  0.26+0.17b  0.26£0.14c  0.2620.01d  0.26+0.19¢
14 0.26+0.11a  0.27+0.12b  0.29+0.12a  0.29+0.05a  0.30£0.08ab  0.29+0.01bc  0.31x0.10b
12N 0.25+0.10a  0.2320.12¢  0.23+0.19¢  0.22+0.08c  0.22£0.11d  0.2220.0le  0.24+0.08d
A 0.25+0.12a  0.29£0.08a  0.29+0.14a  0.30%0.05a  0.29x0.12b  0.2820.0lc  0.33%0.13a
V4 0.26+0.08a  0.30+0.13a  0.30+0.05a  0.29+0.12a  0.29%0.17ab  0.30+0.01b  0.33+0.17a
V4 0.27+0.08a  0.28+0.10a  0.29+0.10a  0.30%0.15a  0.31£0.10a  0.3320.13a  0.34x0.13a
B R RS (V) CK 19.93£0.16a  19.95+0.11a  20.02%0.15a  20.02+0.75a  19.95+0.83a  19.97+0.20a  20.07+0.10a
140 19.83+0.19a 18.85£0.29b 18.02+0.17b  17.65+0.15b  17.33x£0.12b  17.07£0.20b  16.67+0.11b
T4 19.93+0.16a  16.00£0.24f  15.40+0.13f  14.97+0.12f  14.40£0.13f  14.0120.23f  13.32£0.12f
M4 19.92+0.15a  16.58+0.13e  15.6520.11e  15.03+0.12¢  15.03£0.12¢  15.03£0.24e  14.42+0.30e
V4l 19.92+0.20a  17.07£0.16d  16.57+0.12d  15.80£0.90d  15.82+0.08d 15.8320.15d  14.70+0.41d
V4  19.8220.12a  17.7320.12¢  17.3020.11¢  16.70+0.80c  16.57£0.08c  16.48x0.13¢c  15.30+0.11c
BN EEHEE(U) CK 73.10£0.14a  73.90+0.22a  74.78+0.15a  75.28+0.12a  75.75+0.14a  76.72+0.21a  77.43+0.24a
T4l  73.03:0.16a 73.40£0.14c  73.57+0.10d  73.75+0.15d 74.22%0.12¢  74.4520.15d  75.05+0.19¢
T4 73.1220.17a  72.98+0.15d  73.10£0.06f 72.65+0.10e 73.08+0.12f 73.28+0.28e  73.47+0.21f
M4 73.00£0.18a  73.3820.15¢  73.3220.15¢  73.82+0.10d  74.37+0.08d  74.56+0.21cd 75.30+0.14d
V4 73.03+0.16a  73.4320.12c  73.68+0.12c  74.05£0.14c  74.78+0.19¢  74.91x0.21c  75.68+0.21c
V#  73.03£0.18a  73.58+0.18b  73.93x0.14b  74.60+0.29h  75.28+0.37b  75.33%0.17b  75.77+0.14b

CK, LA IN4H M4 VA, VAWR 2, F—5H FEZEERE A ENG 7R 7R b BE ) 22 5 .3 (P<0. 05) .
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2.3 AH{hRB R X PR E A S R R TR AR A RN
H1 ¢ 4 TN, [R]—ISHR]BZ (0 d BRAM) KBTI~ VA
IgA it oG & R LGSR EHHE T
R RSB0 A N, A0 4 TegA & & 1gG i
YIbF ETHEFE, K56 10 d FHRIRI~ V4 1gA &
WEET CK (P<0.05) i 20 d 30 d .60 d HF454
IO TgA F B E T CK (P<0.05) 35 40 d,
50 d BHAERT~ VA 1gA S 5T CK (P<0.05) ;
[F]—HFEIBL (0 d BRI i3]~ VAL TG & &3 B 3%
=T CK (P<0.05), [Al—AfE B, 5 CK A, {56
[~ VA IgM &8I0 #2557 (P>0.05) , [A] I E
ANMRIG EIIP , AR 1M S EH e 25, W)

F4 HMAMHEMSIEEESNE RBIEROZE

—AFAIEE (O d BRAR) I~ VAL -6 Fre ) i
Fm T CK (P<0.05) , Hr DRI i A 26 &%
She R I N, SRR A R -6 By
AT ETHES, R 10 d B RIS IVAH F A &-
10 SR EET CK (P<0.05) i85 20 d FHRAKT~
VAR ER-10 FR B EE T CK (P<0.05), Ha
AR ] RIS~ IV I 3R-10 35 1 2 T4
MR (P<0.05) , [FA—HBFEIBZ(0 d BRAM) kgl ~ VA
IR IRFE R F-a 5 B S 34  SE T RIS b
Th, H¥ B ZKT CK (P<0.05) ; 7EEEANREG H I
ARG 21 B SR AE I F-o 17 e Y AL T HFLE T R
e

Table 4 Effects of Eucommia ulmoides leaf ultrafine powder on serum immune indicators of Xiangxi yellow cattle

Y E] (d)
TiH 215
10 20 30 40 50 60
IgA Fi(g/L) CK# 1.75£0.13a 1.79+0.16e 1.78+0.12d 1.78+0.05e 1.78+0.12¢ 1.77£0.02¢  1.78+0.15f
| I 1.75+0.14a 1.80+0.19de  1.83+0.09¢ 1.90+0.24¢ 1.95+0.16d 2.04+0.07d  2.11+0.14d
I 1.74+0.17a 1.86+0.08a 1.94+0.10a 2.13+0.11a 2.61+0.44a 3.20£0.02a  3.62+0.33a
1 1.75+0.18a 1.84+0.07b 1.87+0.11b 1.94+0.09b 2.27+0.78b 2.64+0.08b  2.81+0.24b
V4 1.74+0.18a 1.83+0.10b 1.86+0.10b 1.96+0.07b 2.07£0.27¢ 2.20+0.01c  2.62+0.34c
va 1.76+0.16a 1.81+0.08¢ 1.85+0.10c 1.83+0.07d 1.82+0.14e 1.81+0.02e  1.94+0.46e
IgG & (g/L) CK 10.62+£0.28a  10.62+0.33e  10.61+0.21e  10.60+0.22f  10.61+£0.25f  10.64+0.05f 10.62+0.33e
I'#H 10.61£0.29a 10.91+0.30c  11.32+0.33d  11.65+0.18d 12.05+1.04d 12.54+0.08d 12.77+1.07d
T4 10.62£0.28a  12.66+0.14b  13.06£0.69a  13.73£0.17a  14.75+0.40a  15.78+0.07a 16.70£0.25a
4 10.62+0.31a  11.41+0.71a  11.90£0.20b  12.71+0.21b  13.72+0.21b  14.52+0.08b 15.43+0.23b
IVZ41  10.60+£0.25a  10.88+0.56c  11.40+0.24c  11.90£0.26c  12.64+0.39c  13.64+0.05¢ 14.34+0.25¢
V#  10.61£0.17a 10.80+0.35d 11.39£0.22¢  11.59+0.22e  11.83+0.08¢  12.03+0.09¢ 12.67+0.38d
IeM 8 (g/L) CK 1.52+0.16a 1.52+0.08a 1.52+0.14a 1.52+0.16a 1.53+0.10a 1.53+0.01a  1.54+0.12a
| I 1.51+0.08a 1.52+0.10a 1.52+0.07a 1.53+0.05a 1.55+0.05a 1.53+0.11a  1.55+0.14a
I 1.51£0.10a 1.52+0.12a 1.52+0.13a 1.53+0.06a 1.55+0.09a 1.54+0.23a  1.55+0.13a
8 1.52+0.11a 1.52+0.06a 1.52+0.08a 1.54+0.05a 1.54+0.09a 1.55+0.21a  1.55+0.07a
] 1.51+0.12a 1.52+0.10a 1.53+0.05a 1.54+0.05a 1.53+0.05a 1.53+£0.10a  1.55+0.16a
V4 1.52+0.10a 1.51+0.10a 1.52+0.10a 1.53+0.05a 1.54+0.12a 1.54+0.22a  1.55+0.13a
HA%-6 % (ng/L) CK 136.95+0.24a 136.98+0.15¢ 136.88+0.19¢ 136.95+0.16e 137.07+0.14e 137.97+0.23d 136.97+0.15d

I'#H 136.83+0.12a 137.18+0.15b 137.47+0.05¢ 137.80+0.09c¢ 138.43+0.14c 138.79+0.16b 139.42+0.49b
M4 136.92+0.19a 137.65£0.12a 138.42+0.08a 138.83+0.08a 139.75+0.10a 140.22+0.29a 141.30+0.28a
M#H 137.00£0.15a 137.30+0.06b 137.62+0.08b 138.15+0.05b 138.68+0.16b 139.13+0.20b 139.57+0.10b
IV#41 136.97+0.15a 137.28+0.41b 137.63+0.05b 137.90+0.14c 138.12+0.20d 138.33+0.27c 138.77+0.26¢
V# 136.96£0.15a 137.18+0.17b 137.18+0.10d 137.17+0.08d 137.17+0.21e 138.87+0.28d 137.25+0.23d
HA#-10 & & (ng/L) CK 20.72+0.19a  20.68+0.16d  20.75+0.14d  20.73+0.19d  20.88+0.12¢  20.82x0.17¢ 20.75+0.18d
I4 20.77+0.15a  20.85£0.05d 21.07£0.12¢  21.15+0.11bc 21.22+0.40ab 21.37+0.08b 21.48+0.08c
M40 20.78+0.15a  21.23£0.14bc 21.50+0.17a  21.92+0.79a 22.47+0.89a 22.70+0.67a 22.80+0.54a
M2 20.73+0.13a 20.95+0.14bcd 21.42+0.08ab  21.83+0.08ab  22.25+0.05a  22.53+0.08a 22.62+0.13a
IVZ4H  20.77+0.18a  21.08+0.15ab 21.35+0.05b  21.48+0.08bc 21.55+0.10b  21.65+0.11b 22.00+0.09b
V4  20.85+0.14a  20.90£0.13cd 20.93+0.10c  20.88+0.17d  20.97+0.19¢  21.02+0.21c 21.00+0.14d
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£Z£3R4 Continued4
o a5 IR E] (d)
0 10 20 30 40 50 60
JRRIER Tea it (ng/L) CK 47.37:0.08a  47.380.75a  47.40:0.14a  47.42+0.15a 47.40£0.13a  47.4320.16a 47.48+0.10a
14 47.45+0.10a 46.63+0.12b  45.65+0.05b  44.72+0.10b  43.90+0.18b  41.38+0.30b 42.70+0.21b
T4 47.45+0.15a 43.52+0.17f 41.00+0.14f  38.62+0.12f  35.63+0.14f  33.42+0.25f 31.20+0.14f
M2l  47.42+0.12a  44.97+0.16e 42.82+0.12e¢  40.58+0.12¢  38.25+0.10e  36.12+0.23¢ 32.97+0.28e
V4  47.38+0.17a 45.33+0.08d  43.50+0.13d  41.75+0.11d  39.92+0.15d  38.32+0.17d 36.82+0.22d
V4  47.38+0.12a  45.73+0.12¢  44.28+0.12¢  43.07+0.12¢  41.55+0.11c  40.28+0.17¢ 38.92+0.12¢

CK, T4 140 A VAL, VAL 2 1, FHRISUH 75180 5 A R)/NS - RER R A B 22 52 1. 25 (P<0. 05) .

2.4 RGBT HEE S LER LSRN
=)

FH7% 5 AT, IS 10 d B, 36T ~ IV B ik
AN GSH-Px ) 1EPE R 5 T CK (P<0.05) ,
BARIG I )R I~ VAL GSH-Px TR B E 5T CK
(P<0.05),40 d.50 d.60 d RHRAIRNL] GSH-Px 3% 15
B PRI E I, 48041 GSH-Px 16 PR 2 4F
g FIHEaE, [Al—mHEBE(0 d BRAM) ,iREe]~ VAL A

£S5 AMAHBRSIHEEESLEFRELIERNZN

FRIEALEE(SOD) TG E A BL AR AE (R Fa 34 A e AR5 Tt
11,105 VAL SoD 1M ST CK (P<0.05) , HAE
HANIS FIWI  RI6T ~ M2H SOD 1EMELZWIAEAR i
ISV ATVAL SOD Tz Bt [Rl—mEl B (0 d Br
A0 RIS~ VL MDA 55 12 A 3 IR AR fL R 3450 SR AR
JETh s, B3 R T CK (P<0.05) , Hodil i 14
MDA 7 5 B {1 7EEEA IS R P, 255602 MDA 5
L PR

Table 5 Effects of Eucommia ulmoides leaf ultrafine powder on serum antioxidant indicators of Xiangxi yellow cattle

. a5 B R] (d)
0 10 20 30 40 50 60
A ke A I 1 (U) CK 2.4240.17a  2.47+0.14d  2.48+0.10e  2.52+0.08¢  2.55+0.05¢ 2.56+0.19¢  2.56+0.08e
T4 2.40£0.09a 2.63x0.08bc 2.88+0.08¢c 3.25+0.05¢ 3.65x0.14c  4.08£0.19c  4.28+0.15c¢
20  235+0.16a 2.93+0.18a 3.38+0.11b 3.85+0.05b 4.47+0.08a 5.03x0.20a  5.50%0.13a
M 2.37£0.18a  2.88+0.12a  3.47£0.09a  3.80+0.13a  4.12+0.19b  4.40+0.18b  4.87x0.15b
V41 2.38+0.08a 2.70£0.09b 3.02+0.08a 3.38+0.10a 3.68+0.17¢c 3.93x£0.19¢  4.25+0.16¢
V#  2.32£0.15a  2.53+0.10cd 2.73£0.10d  2.98+0.08d 3.12+0.10d  3.20+0.18d  3.38+0.17d
A B AL R TRV (U) CK 0.84+0.13a  0.83£0.08cd 0.84x0.12b  0.84x0.06b 0.84x0.14b  0.83%0.02c  0.8420.08b
T41 0.84£0.10a 0.8120.10c  0.79£0.12¢  0.7820.14c  0.760.17¢c  0.75£0.02bc  0.73+0.22¢
M4  0.84x0.11a 0.75£0.11d  0.72£0.10d  0.68+0.05d 0.64+0.08d 0.62+0.01d  0.58+0.14d
20 0.84%0.14a 0.81+0.06c 0.80+0.08c 0.80£0.10c  0.79%0.14bc 0.79£0.02¢  0.78+0.25hc
V4l  0.8320.10a  0.84x0.01a 0.84x0.01b 0.85x0.12b 0.85%0.15b  0.86+0.02b  0.86=0.23b
V4 0.84x0.11a 0.9120.04a 0.93%0.05a 0.95+0.05a 1.06+0.14a 1.1420.13a  1.20£0.17a
PR &5 5 (mmol/L) CK 8.42£0.03a 8.40+0.14a 8.41+0.26a 8.42+0.38a 8.42+0.28a 8.43+0.07a  8.44+0.37a
T4  8.41x0.03a 8.21x0.23¢  7.9620.08¢c 7.7320.15d  7.51x0.23d  7.35%0.09d  7.1420.83d
M4  8.48+0.04a 8.02£0.20e 7.51x0.15¢  7.02+0.16f  6.54+0.30f 5.98+0.13f  5.61x0.98f
M4  8.46+0.03a 8.14+0.21d 7.83+0.29d 7.52+0.30e  7.2320.33e  6.99+0.08¢  6.69+0.87¢
V4l  8.45+0.04a 8.29+0.66b 8.15£0.47b  7.96£0.10c  7.83%0.40c  7.55+0.08c  7.40+0.89c¢
V4  8.44x0.04a 8.28+0.47b 8.17+0.37b 8.12+0.37b  8.06+0.74b 7.98+0.11b  7.88x1.10b

CK, LA 4L M4 VA, VW2 FE, ARFEDH FESEERE A ENG 7R 7R b BE ) 22 5 .35 (P<0. 05) .
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Fig.1 Denaturing gradient gel electrophoresis ( DGGE) analy-
sis diagram of the microbiota structure in the rumen of

Xiangxi yellow cattle

Table 6 BLAST alignment and search results for the recycled strip sequences

i RO I B TR R 24 R HAIME (%) B TR
1 ZEALFT B ( Bacillus sp.) 99.0 NR_181952 JEEBETH ] ( Firmicutes )
2 BEFARR IR ( Succinivibrio sp.) 99.0 NR_026476 AJEAF T ( Proteobacteria)
3 94 B T 1 ( Ruminobacter sp.) 99.0 NR_044632 KT 1217 ( Bacteroidetes)
4 AT B ( Proteus sp.) 99.0 NR_149294 AT ] ( Proteobacteria)
5 [T (Sharpea sp.) 99.0 AB477014 A FFH 1T ( Proteobacteria )
6 U KT 1 ( Bifidobacterium sp.) 99.0 NR_180399 KT 12 1] ( Bacteroidetes)
7 Y546 KT 1 ( Methanobrevibacter sp.) 98.0 NR_044790 JEERER ] (Firmicutes )
8 % JR 138 [C T ( Ralstonia sp. ) 98.0 NR_134149 JELBETH ] ( Firmicutes )
A W B IR K 1# ( Prevotella sp.) 97.0 NR_116726 KT 12 1] ( Bacteroidetes)
B B AR B ( Succiniclasticum sp.) 97.0 NR_026476 ASFEFT B[] ( Proteobacteria)
C 988 15 BRIE ( Ruminococcus sp.) 97.0 NR_074399 JEEBETH ] ( Firmicutes )
D S22 A TE B TR ( Selenomonas ruminantium) 97.0 AB685262 JERER ] ( Firmicutes )
E L HEFF I ( Fibrobacter sp.) 99.0 AB255939 LTHEAT 11 Fibrobacteres )
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IR g, B H AT, ENANE A KR
FAL A SRS B s & & (A EBR D) A Rk
RERF ST 4R IE 22 HOC T HAE B4 (U H Ry
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AR LR W, BT A ok R g
AR BN P 3 4 R P2 H O E P FoR
R BRI R R T, B AR 2 R BN S
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