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F 1. FBREAR. EFRKEMMNE

Table 1. Concentration composition, nutrition level

and price
Compositions Content/%
Secondary corn 56.00
Soybean meal (43%) 11.00
Rapeseed meal (35%) 8.00
Wheat bran 20.00
Premix 5.00
Nutrient level
Digestive energy (kcal/kg) 3483
Crude protein (CP, %) 17.3
Calcium (Ca, %) 0.79
Total phosphorus (%) 0.67

13 ARWE
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W T 18 SRR . RRHS . I . & IR
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TG WIS oS YK, A i S e R
I 10 mL, Pk 3000 r/min %% 3 3538 2.0 ML 250
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0 5 SR P = PR HR it 2R (T3 )i e 1) 4 (i IEG A

FElk:, HY-402, JLntfesc A= YpEoRusE ), FR
Ji 2R (T4) 2R FH DR R 3R (T4) 3R] & (R HK SR e 0%
HY-10002, dtnitese = YH RS, B o
(CORT)% ] CORT ELISH KIT Pk i il o
(HY-10063, Jbnifede LY RBF5E ). Hirr,
= % AR 7K 11 B & B (HDL-CH) K ] Direct
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CGGGAGGCAGCAG-3")F 806R (5-GGACTACH
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5.

1.5.3 Ilumina MiSeq JUJF: i F 2% I8 HEBERE
[m1% PCR F=%y, F|H AxyPrep DNA Gel Extraction
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F1 Venn [, Ft#t17 Alpha ZFEEFE R4 0] 22 555
Hro PCoA 73Hrffi] R #KAFH) WGCNA, Siits#
MR Wilcox #i% . LEfSe 43 #7ffi ] LEfSe %k
4, BRINEE LDA Score MITiE(E N 4. HEAT
Spearman FHSEHEHTET, B EA R H psych )
corr.test PRECTTE PRI AL F F 1) Spearman #H
K REEIA I B P, SR )5 ] pheatmap
f) pheatmap PRECHATAIHAAL . Simper (similarity
percentage) /i il R 4% 44 vegan £4, simper pR%X
I P A R AR b S s B R ] SPSS 19.0 it
17 One-way ANOVA HJ Duncan 431, P<0.05 N2
S ARRKIET AR 22 R

2 ERAAMN

2.1 HRESINE AR 25 B P A A KA RR Y
A0

R PPAT R MR A 5 ) P i A TR A A AR PR fE
AIRZIR , AETRIR 25 s I B Y AR L IR
B WEAAE R A, Y1 AR ER
P T A KA B3R, B H P A
ARFEERER D).

F2. ERMEBHEXER

Table 2. Results of body scale measurement
Items Y1 group Y2 group P value
Volume oblique growth rate/% 12.9543.155 9.03445.138 0.069
Average daily increment of body slant length/cm 0.32+0.36 0.21+0.04 0.076
Average daily gain in height/cm 0.14+0.02 0.13+0.01 0.870
Average daily increment of tube circumference/cm 0.02+0.07 0.04+0.01 0.385
Average daily increase in chest circumference/cm 0.21+0.01 0.13+0.02 0.029
Average daily weight/kg 1.43+0.08 1.28+0.10 0.248
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22 HREMEEEARAEEN R4 IIF A
PR IR R

WE Y1 2HA Y2 2H P34 B I3 A B4R AL 36 bR
KI: Y1 4L Rz B e 2 S T Y2 41(P<0.05),
I AP 52 32 g 2 IV s ot 955 v %% B2 iR 2 1 R
[e6] Pt 0 IAL R A R G R 3 W R T Y2 4
(P<0.05), 1 pRZE M= BE I . I3 H b =Es . Al
B, HRIRER . JRER . —WUHDIR G 2R, 2 42
SRR (P>0.05), HARGER I 3,
2.3 HRESINE &1 A 25 A2 X P 4 18 40 e 7
& Z RN

X} 18 MEESHEFT 16S TRNA JE RN 40 #r

A B 1431025 2% clean reads, WIS REAH)
YRR, XTETEREARPIARL tags, LL 97%H)—
M (identity) #47 OTUs (operational taxonomic
units) RS, SRIEXT OTUs #9759 A T ph i A,
Al 53 2570 4~ OTU, BT 3611, 44 14,
99 4~ H, 175 M8}, 391 A&, 238 MFh. #2570
A OTU #4700, KELIE 1-A s, Y145
Y2 AP EIEA OTU £ 1968, 1 Y1 A5
) OTU %Ch 428, Y2 4H0H 159,

N RRFEA N B UE IR 2 e, TR
PIZH 1Y Alpha Diversity #8441 Shannon $5 % (/&
1-B)5 Simpson ZAEMEFERL(E] 1-C). Y1 1 Y2 4]

F* 3. MREBENERS T
Table 3. Analysis of blood physiological and biochemical indexes
Items Y1 group Y2 group P value
Urea/(mmol/L) 3.68+0.5267 3.82+1.04 0.725
GLU/(mmol/L) 4.30+0.3100 4.42+0.19 0.331
CORT/(ng/L) 12.87+8.3066 5.57+1.51 0.021
LDL-CH/(mmol/L) 0.67+0.19 0.93+00.05 0.026
TG/(mmol/L) 0.21+0.0591 0.18+0.04 0.349
HDL-CH/(mmol/L) 1.60+0.21 2.14+0.43 0.040
CRE/(umol/L) 101.11£17.11 108.44+27.21 0.503
T4/(nmol/L) 120.66+10.45 123.06+£30.25 0.795
UA/(pmol/L) 37.33+£15.76 27.44+5.790 0.096
T3/(nmol/L) 4.06+0.5462 3.73+0.93 0.332
TC/(mmol/L) 2.37+0.3919 3.16+0.68 0.008
(A) (B) (©)
81 — —
Y1 Y2 = 0.95 |
=7r 5
£ £ 090
428 1968 159 j:; 6 73
0.85
51 0.80 t
Y1 Y2 Y1 Y2
Group Group
1. Y17 Y2 RAPHER R o ZHMESN
Figure 1. a diversity analysis of bacterial community in feces samples. A: Venn diagram of bacteria at OTU level;

B: Shannon index; C: Simpson index.
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b Topl0 Gt A= ¥y #H %F F B A7 o0 M, R
Tenericutes (1) A %F = & 76 W 41 [A] 1 |8 % 22 &
(P=0.026). TEFL/KF I, Ruminococcaceae 7£ Y1
ZH B AR B 2 S T Y2 4H(P<0.05),
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Figure 2. PCOA analysis of two groups of bacteria

Y1 and Y2 based on unweighted Unifrac.
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Figure 3.
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The composition gut bacteria of Y1 and Y2 groups at phylum (A) and genus (B) level.
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Veillonella_atypica Petrimonas_mucosa

Clostridium_disporicum , Roseburia_inulinivora ,
Lactobacillus_amylovorus, Treponema_porcinum,
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MR R, HROE Y1 AR mE S RIBTE
(Escherichia coli)f) 3 FEHAK

B Y] e Y2

| | ] | ] | | |

|
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4. Y1. Y2 FAEPRFELE LEfSe 2 47E
Figure 4. The LEfSe analysis of gut bacteria in Y1
and Y2 groups.

9 & N a9 0D

Contribution

& 5. Simper S {HEMEFKTE L3 HEAZ B EFHTEE

Figure 5.

Simper quantifies the contribution of microbial to the difference between the two groups at the species

level. The vertical axis represents the species, the horizontal axis is the sample, the bubble size represents the

relative abundance of the species, and contribution is the contribution of the species to the differences between the

two groups.
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IR 60 d, AT A% iR N P 2 b A 2
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Figure 6.
and Y2 groups.
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The correlation analysis between gut bacteria and serum physiological and biochemical indicators in Y1
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(M 90 d), A a4 BRI S [ 114 |
eI T 55— R Y8R i 25 A8 1h(P<0.05). FH It
AT LAEIT, XN S, HAR N AR X
Z B, FRIME 35 AR T 60-90 d AT LA R AR R AEFE b
SRS TE DAL AP0 RS RE S = i )R EoI L7/
) 00 A et o U M | b 2 AR AR B B

% A TR AT AT AR P LT R PR 2
M 1974 4ETF IR, MANN 2508 R IS L. acidophilus
4 B 4 %ok A Y 55 e g L e s R AR . A
WS AR ST T, AT R B i 171 A S5 7
AT DL 2 AR R B o S LA R . 3
AT R, &3 R DL A U T gERY
Anaerosporobacter (B@ﬁﬂ%’%)@ THREH, @t
Spearman #5145 M3 HDL-CH .
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F 2007 4 AR L 2 B 1ok B e XHZ
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an PO B T R S A A R
(TMAOYV I IE K CurC/D , T F 5 TMAO
THEEAX, MENE TMAO & & AR g
PR MBS R A B

Alistipes(H Fi &) B BIFEFF, 76 Y1 4l
(AR B B T Y2 41(P<0.05). A X% ERY
MR AES, KTHEXN TR A FSURA
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TR IS5 TR R 3 03 P A R 00, S 3R
f FEAR A SRR H AR

TEXT HLRE B ERBRHN B Y1 4L P . X
YR = ROP I EF 4E Ry 2 pe
R, T EEAY PR 0 R 1 T P d £ 4 )
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— il B BRI R . Wanapat 250 5 PCR
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HEOFART, T 1 BRI (AR 1 ER R
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SE AT P FH 60 21 45200 S5 o e ST 44 — 0 L ol
R ARG ITR ,  [R]IH 5 A T R s SR 4T 4E R 1Y)
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Effects of probiotics supplementation in feed on cattle growth
and gut microbiota

Lei Wang', Xi Cao®, Guofang Wu', Yongzhong Chen’, Ru Meng’, Ying Wu’,
Shuqin Wang’, Deging Yan®, Ke Zhang” , Chengtu Zhang®"

" Academy of Animal Science and Veterinary Medicine, Qinghai University, Xining 810016, Qinghai Province, China
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Abstract: [Objective] To explore the effect of adding compound probiotics on the growth performance, blood
physiological and biochemical indexes and gut microbiota composition of beef cattle. [Methods] Eighteen
crossbred 1 generation of Simmental and Holstein cattle were selected in Qinghai area, and randomly divided into
two groups according to the principle of similar average weight of each group (n=9). The Y1 group was fed with
compound probiotics containing Bacillus licheniformis, Bacillus subtilis and Saccharomyces cerevisiae. [Results]
The daily increase in chest circumference was significantly increased in Y1 group (P>0.05); the concentration of
cortisol was significantly higher in the Y1 group (P<0.05), and the concentration of high density liptein cholesterol,
low density liptein cholesterol and total cholesterol was significantly lower in the Y1 group (P<0.05). Analysis the
gut microbiota by 16S rRNA gene sequencing, there was not significant difference in Alpha diversity between two
group (P>0.05), Beta diversity significantly differences of two group (P<0.05). The relative abundance of
Tenericutes, Alisipes and Ruminococcaceae were significantly higher than that of the Y2 group (P<0.05), but the
relative abundance of Alloprevotella was significantly lower than that of the Y2 group (P<0.05). There was not
significant difference in the detected Bacillus sp.. Interestingly, the Y1 group reduced the abundance of E. coli in
the gut. [Conclusion] Feeding compound probiotics can effectively reduce the synthesis of serum cholesterol and
inhibit the reproduction of harmful microbial, which provides a theoretical basis for the healthy breeding of beef

cattle.
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