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Abstract: B vitamins (VB) are important nutrients to maintain the health and metabolism of host. It is widely
used as feed additives in livestock and poultry. Due to the complex composition and extremely low content of VB in the
serum, it is difficult to accurately monitor the dynamic changes of VB in serum by existing methods. In this study, five
kinds of VB including VBi, VB2, VB3 (Nicotinamide) , VBs (Pyridoxal) and VB in the serum of weaned piglets at
different age were successfully detected using the targeted metabolomics technique of ultra performance liquid
chromatography-tandem mass spectrometry-multi-reaction monitoring (UPLC-MS/MS-MRM). This results showed that
the content of VB in the serum of weaned piglets were increased in varying degrees with the increase of age. The
content of VB in serum of weaned pigs at 35 days old were higher than that at 28 days old and at 63 days old, which
showed a trend of rising first and then decreasing. The content of nicotinamide in serum of weaned piglets was the
highest, and the detection range was 422.95-1 805.58 ng/mL; The content level of VB2 in the serum was followed
nicotinamide, with the detection range ranged from 182.33 to 561.33 ng/mL; The detection range of VB in the serum
was from 23.36 to 72.95 ng/mL; The detection range of pyridoxal in the serum was from 3.48 to 27.90 ng/mL. The
content of VBo in serum was the lowest, and the detection range was from 5.22 to 22.72 ng/mL. In conclusion, 5 kinds
of VB in the serum of weaned piglets were detected efficiently and quantitatively by the targeted metabolomics with

ULPC-MS/MS-MRM technology in this study, which provided a reference for subsequent research on VB in livestock
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and poultry.
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o (ng/ml) %2 (ng/ml) (ng/mlL)
28HIE 6 2564 074 2816 2336
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g H it

AR B,
63 Hiy 24 3808 227 7295 2443
Bit 56 3610 129 7295 23.36
28H#E 6 201.65 4.03 21042 19191
\ 35H# 24 22085 21.06 56025 182.33
A% B,
63 HH# 24 19536 1.00 56133  190.14
Bil 56 21571 11.64 56133 182.33
28H#A 6 61592 3422 75274  538.62
N 35H# 24 767.17  62.04 1805.58 485.48
SRk
63HIE 24 650.67 49.16 1608.02 422.95
Hit 56 698.69 3597 180558 42295
28HEE 6 6.22 0.52 7.81 4.60
35H# 24 1196 0.66  21.00 7.22
A

63 HIE 24 1192 126  27.90 3.48

Bit 56 1130 0.67 27.9 3.48

28H#E 6 7.63 1.39 14.49 5.67

\ 35HIE 24 9.83 0.82 2272 5.44
A= E By

63 HIE 24 8.45 0.5 16.22 5.32

it 56 8.98 046 2272 5.32

FER IR VB FEA{E R 36.79 ng/mL, S KME
“h 48.44 ng/mL., e/ IME K 24.58 ng/mlL; 63 H A 15
I3 H VB AR 1344 R 38.08 ng/mL, S K{EH A
72.95 ng/mL, Fe/MEH 23.36 ng/mlL,
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HE. AR S EFRARARIA TR F A AL ERE B#H(21 d.42dF263d)F
B RS A S AR A, X IEIE R 360 R 1 B R 3 A AL R 34, A
6ANERE, HFANAEH20R, ABA(NC) RE4 A AEF AT A(PC) A A 444200 mg/kg
8 £ B F 4542 250 mg/kg AR 79 Bk ; /) BER L (BBR) A 2 s 4942 +250 me/kg 49 BBR, 4R & ,1)
A TTKF £, BBRZL42 d A= 63 d 49 B M M 5dh F B AE B 1A F 3 3K T 21 d, 122 SAF
BT R 25T 21d(P<0.05);2) £ FKF L, RE B#NCAMKRE B EEAFEE . PCA
B9 AT A B AR BBR AW AT H B K8 B IR A B R LR B B A SUAT A B 94 xT 3
KA 2w (P<0.05);3) R F B# 2 %% % T BBR 4149 Shannon 45445 PC 2869 Simpson 4§ 4«
(P<0.05);4) 2 F H B t-test ¥ 277 ,NC 2821 d 09 AT H BART F B 2 Z 3 hm ,PC LA 63 d
8 WA T B AR XT3 R F AR, BBR 2842 d ¢ AT B AR AT F E R H 38 e, /0 63 d 8 R de 255
A AR FEN R E AR, B, RE B # (21 d.42d.63 d) e He XK B35 1 WA F W R 540
WA ETTR T A B K TFEAATFEARMED SR ARZ 27, LM AR KM EH
T ARG B8 A BEAY K B BRR B A BT £ 5

K4 AR A, FRAL, B, ARAR; RiE
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Changes on the microbial community at different ages of
Yellow-feathered broilers fed with or without antibiotic diets

LUO Xiaolu, LI Lina, LI Jingrong, PENG Xiaofeng, WU Peng, ZHU Cui”
(School of Life Science and Engineering, Foshan University, Foshan Guangdong 528225, China)

Abstract: This study aimed to investigate the changes of microbial composition and diversity of cecal digesta
of yellow-feathered broilers fed with or without antibiotic diets at different ages (21 d, 42 d, and 63 d). A total
of 360 one-day-old yellow-feathered broilers were randomly allotted 3 groups and fed a basal diet without antibiotic
(NC group ) , or a basal diet containing 200 mg/kg oxytetracycline calcium and 250 mg/kg nasitid (PC group) ,
or 250 mg/kg berberine (BBR group). Each treatment consisted of 6 replicates, with 20 broulers per replicate. At the
phylum level, the results showed that the abundance of Firmicutes of cecal digesta of yellow-feathered broilers on day
42 and 63 was significantly lower than on day 21 (P<0.05) , while the abundance of Bacteroidetes was significantly
higher (P<0.05). 2) At the genus level, different ages significantly changed the relative abundance of
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Faecalibacterium and Phascolarctobacterium in NC group, Bacteroides in PC group, and Bacteroides, unidentified

Ruminococcaceae, unidentified Lachnospiraceae, Lactobacillus in BBR group (P<0.05). 3) The Shannon index of

BBR group and Simpson index of PC group were significantly changed at different ages (P<0.05). 4) The - test

analysis of differential microbiota showed that the relative abundance of Faecalibacterium was significantly increased

in NC group at 21 d, while the abundance of Bacteroides was significantly decreased at 63 d in PC group. In BBR

group, the relative abundance of Bacteroides was significantly increased at 42 d, and that of unidentified

Lachnospiraceae in BBR group was significantly decreased at 63 d. Collectively, the relative abundance of microbes at

the phylum level and genus level, and microbial diversity of cecal digesta in fast-growing yellow-feathered broilers

were significantly different at different days of age (21, 42, and 63 d), and the differential gut microbiota in response

to the increasing ages varied in different diets.

Keywords: intestinal microbiota;

JV 3 AR W X6 Bl I BILAAR P9 35 40 o 1 3 Ak T
W e SO S A PR T R R E AR, A
e R R R T SR, phrim,
[ B U A N 22 R A B S P AR s
T8 50 FREE I PiAE R A R A N A A B
DA Redte R, KINTEmE b Es bt
R, MUFBEEWE R TIN, HAS)
BB IRN A2 2% B SRR 15 YL A5 ]
e E NS, FRET20204E7 H 1 HiZZEK
TR A 77 Al A5 1 AR 7 A AR A K 2 RS
Jnga (R 25 2B A0 ) R SRR, b A R E X
AR AT EE TR . RS R, AN BRI
PR R, BERGE S B BRI B D
U i 3B PR R B A A ATl AT
KRR R RS IR A s A 897 ARSI
W &I, FETCPUIR R o 38 in /N BERG T RE 5 )8 15
BB PN Y i 3 TR R A A R 2R, N BB
T E PR T EEE R B IR A BRI, W
RN T R R T TRNADURT TR = B, X BB TR AF
1) e 7% 55 8P TR XS AR A M R R I 3 Y JE A GG
%(1010

W s, A H & 03 & 3P i o R
B & H S 3 M ke A sh 8484k . B 4hme 5wk o2
BRI AR A58 ~ 10 d, BEE H 4K 3,
PR AT 17 S FIAR AT 17 i S o/, R R, A7
W05 M G P S5 R RS BE S H K
T AX R E ", MR, /NS IE A
HELE 14 ~ 28 d A [a] B RE B | A AR 0 = BB 5 H 1%
MR B I, AERFLRRAT B AU AT T 2 Bl
o 18 R T 8 35 el , 28 d AR ST iE H AR )

yellow-feathered broiler;  days;

antibiotic-free diet; antibiotics

W, RIGTE 42 A TR E ™, (B, Wmis
U ICHUIR ML ) P RS R R H T HH i
AW AR AR R AR 25 R D E .
., A B TR 16S rRNA W JFH A BF5E A6 H
1% (21 d.42 d F163 d) X AT T el JohT i AR 1) 3
PIRXSE W NS YA P A e

1 #RFAE
1.1 RIS HiRA IR

I 360 HAEEE A7 1 H i PR ARG R 15
PIPIRG (BERS ) BEAL > 1 3 AL FEZE , 45> kb A %k
WeNEE, 1MNEHE20 50, Hrb, xti4H
(Negative control, NC ) #5 JJ R A ] AN 55 AT fuf £i]
PrAE R B K-S B R R bu R
(Positive control, PC) B [AI XS 2% F 75 LAl ) A i
fitlh [ %8 i1 200 mg/kg B £ 75 2R 45 F1 250 mg/kg AR P
JIK 5 /INBERRAR B 2 (BBR ) 5 2] A W8 2R FH 76 KL il ]
FRLER N 250 mg/ke 1) BBR #EAT1RIE . /NBERRERELY)
(BBR), I [ B P £k 91 KRl A PR R A6 1
J63d, 43R/ (1~21d) HA8 (22 ~42 d) FiI K
X5 (43 ~63 d) = BB XS 1R FE T B A 5
PR RSE , Rg R A R ROK
1.2 EEZEESIERUE

TEIREHE 21 d.42 dF163 d - |, WEFZPkIE 1
HE V¥R ERT WG HITRES, REEWNE
YIE TS mLIEAAE, T 16S rRNA U2 B 25
Wt ARk
1.3 XA 16S rIRNA K ARNMEEH A BSYWREY
T

% DNA B 9 2 M5 B 165 rRNA L 1)
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BPRA SRR E R AR F) BT id A B T nesk, 5

V4 XA TIA N B 285381 DNA $2EUCR
JH CTAB %, DNA 4l i DL K PCR ¥kl 1)
SR FH BRI F VA o K FR U DNA YR
N 1 ng/pL )5 2K FH Barcode B9 455351 ¥ 37E4F PCR
alifb FY 1 AT A TR A PCR ™= 4 8
TruSeq® DNA PCR-Free Sample preparation Kti £ 2
G T SCEA 5 H Qubit 1 Q-PCRE i, &
% J5 >k A HiSeq 2500 #£47 ALY . RAAEDI{E
B2 F B 16S rRNA U 3 545 0547 OTU 20 #r LI
TEZFENE DL K T-test 5 1 22 S B RE T o
14 REEESITE D

I FH SPSS 25.0 St 15144 %of i 6 B s i A7 43
Br, AR 2R 5 225087 # Duncan’ s 2 8 R0
T A, 28R DSE S8 iR RoR , DhP<
0.05 KR ZEF B

2 RIS
21 AR BHEMERENITHARNENRG
117K B B i i Xt 3 B R 22 i

BOPIRXS H I N 1KE E AT 10 B2
F) TR U JEEBETE 1] (Firmicutes) | U0 FF 7 7]
(Bacteroidetes) .ZF JE AT 1 | ] ( Proteobacteria) | il £k
W ] (Actinobacteria) R S I
(Melainabacteria) \$E 7 | ] (Verrucomicrobia) , 4k BE
W '] (Tenericutes) . & I 40 B ] (unidentified
Bacteria) | /2 #T & ] (Acidobacteria) Fl 27 1 B []
(Thaumarchaeota) o HHfv, JEERERE ] AT & 1] Y
FAXT = RE 5 B 90% . ABIFFE & AN 1 7,
AN TR H O I A T IR /N BE R 1Y DI B )RR
(BBR 1) B B3PI XS 5 i P 2 ) vh JER e 1 ] 5 40
FERET TARXT F2 2 (P<0.05) . i, BBR A HIH A
X542 d F163 d YT I N 7500 PP S RE A T TAR O 2
B0 EART 21 d, B2 HADAT T AR = B2 U &
Fr T2l do (HE, A H R ERZS I R
(NC 1) 3 Bria s (PC 4 18 A XS HH
Wb R REG T VRIS B T 1A AR 2 B2 1 T b 3
225t (P>0.05)
22 AEHEXMERERHTHEAROEPT ARG
BKFEEBMEYBEXEERFNT

BOPIAXS E W N WA IR KF B RHT 10 6240
W AR K R FT 8 (Bacteroides) A 198 B Bk

F1 AR HEMAREASELHAEROEPD B EGHRED]

K FAEFTE BRI

H i 21d 42d 63 d P
X FRZE (NC £H)

JEERETEI] 41.57+4.86 31.25+4.58 57.47+11.59 0.11

AT 51.7243.97 62.94+8.43 39.09+11.17 0.18
Pl RA(PCAH)

JERETHT] 39.80+6.08 31.68+3.03 37.60+7.63 0.62

AT 56.50+6.21 63.92+3.49 57.38+7.62 0.66
/NEERS A (BBR 41)

JELRETHT ] 41.50+4.93* 16.33+2.25" 23.00+0.05" 0.001

FFET] 55.00+12.08" 81.67+5.50" 74.00+£9.64* 0.001

W J& (unidentified_Ruminococcaceae) . 18
LR M OB OB
(unidentified_Lachnospiraceae) . % $I FF
NI S CI I 7
(unidentified_Enterobacteriaceae) . 3 F H J&
(Lactobacillus ) . E N PG J& (Barnesiella) JEK
J& (Enterococcus ) ¥R FENFL & (Olsenella) , A
W R IR 2- % 4,

XTNCAH BB , A H o
JW A Wy v 4 T B RN AT TR ARG = B
ER (P<0.05) , Hir 42 d F163 d A T AR
FE W EART 21 d, 121 d 163 d 175 Hr AT o J AR X
FEHBEMRT 424,

ANTE) H X PC A BRI XS B W AR vh A
FFER R 55 L N P 7 B AR 2 B A 2 (P<
0.05), H:H 21 d F142 d FY4UUFT e AR DX = B2 24t
e T 63 d, MM A PSR E A T LT
63 do

A1, BBR ZH AN ) H % 5 28 A XS 1Y 5 i ik
Y s KF RN T JE R RN BRI R B IR
Ji& o LA T R AR A R R A 3 2 e (P
0.05), M, 42 d B4UAF R AR F B E & T
21 d, WAV E BRI E  FUAT i m AR R
88 100 185 T 40835 10, (EL 2 oA 2R 5 R e s A
XF A= EDI R H A% 3 T 0 2 R
23 AEBEMMAREAILHARHNETI ARG
BRREY SRR

ZR AR S RPN H iAW) o ZFEE

(Faecalibacterium)

Bom B
oA =

( Phascolarctobacterium )
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®2 TR BHRNARTRERGERRGEEREYEXTER

Xt E RIS
H % 21d 42d 63 d Py
P 51.24+3.62 60.64+7.94 31.39+10.60 0.07
AR BR 2.45+0.48 6.37+4.19 15.41+53.2 0.09
& 7.50+1.98* 1.80+0.92" 1.50+0.85" 0.01
FRIAT S 0.33+0.33" 4.00+1.47* 0.17+0.17"  0.03
(WA UCE A 0.28+0.26 0.54+0.42 3.55+2.91 0.34
KA R 4.70+4.10  0.03+0.01  0.06+0.05 0.3

FUNFRE Lactobacillus  0.50+0.18  0.45+0.25  3.56+3.21  0.49

IR ZE N 0.04+0.03 0.17+0.14  0.80+0.48  0.23
JHER R 2.88+2.75 0.28+0.18  0.03+0.01 0.45
ESAIEEL Y ) 3.66+£0.84 2.80+0.58 1.35+0.62  0.09

£3 AEBRMAREGHIARNEIACERMEMEKTE

PO ES R ap= Al
H % 21d 42d 63d P
TR = 54.68+6.62" 60.40+4.84" 36.77+4.18" 0.02
KAV BEERER 3724062 3205076 4.72+¢1.71  0.64
T & 5.84+2.10 357143  0.81x031 0.07
FRAT AR 0.53+0.23  7.99+4.06  0.67+0.28  0.06
(NP TS A S) 0.22+0.17"  0.61+0.45"  10.15+4.38* 0.03
RENAFE TR 2.09+1.07  0.00+0.00  0.02+0.00  0.07
FUTH e 0.86+0.26  1.51+0.96  6.74+2.97  0.08
WIRFENPIHEE  0.14+0.12  3.35+3.23  1.18+0.75  0.53
17782 320 0.00£0.00  0.17#¢0.17  0.17¢0.17  0.62
KATIZGEREE  3.78+0.75  3.90+1.35  2.12+0.50  0.33

F4 AEHEIEARESNEROETHIARNET BT HME
MBI T F ERIFIT

H i 21d 42d 63 d PIH
A S 54.83+4.93" 77.17+4.13* 59.33+11.05* 0.0l
KA ERER  3.0060.89"  1.50£0.50°  4.33x1.33*  0.02
TR & 331130  248+127  0.40:0.19 0.134
ZRIAT S 0.20£0.07  0.46x0.21  0.25+0.21  0.58
(WA EE A 0.27+0.15  3.43+331  0.20:0.09  0.42
KA R 0.93+0.55  0.15+0.10  0.02+0.01  0.14
AR 0.170.17"  0.170.17>  1.17#0.37*  0.05
WRZENPIRIE 0412036 0.23x022  0.09+0.03  0.65
178230 0.10+0.04  0.64+0.51  0.02+0.01  0.30
RMBIREHEE  5.06£0.79" 2.20+0.39"  0.48+0.20°  0.001

[ 3 A & B, BBR ZH 19 AN [] H % 79 55 ) Y X8
Shannon #5815 .75 26 5 (P<0.05) , 21 d il
63 d fY T W 2L 4 Shannon $5 40 0. 5 T 42 d; PC
ZHANTE) H O 135 P A XS Simpson $8 8022 7 1. 3 (P<
0.05), Hrfr21 d i E WY Simpson 54U E1T
F63d, [HIE, AR H XA Bral Toh Ry
BRI XS HAL A ) Z FEPEFEBR (Observed _species
il Chao 1) B0 2 PERZ I (P>0.05)
24 AEHBRHEIRBEHEKTEEREEHOX
te o

ME TR, SR NCAD)H 21 d i EEPIA
XE TR R SRR (Intestinimonas ) 2§
PR (Tyzzerella) BIRTIE R & (Oscillibacter ) A FH
X B 4 2 T 42 d 163 d(P<0.05) . Tii 21 d
1% 58 2P AR 5 W v 53 B (Alistipes ) R 2 )
BT 42 d 563 d(P<0.05), H63 dEPIANE
J% v 55 BT 8 (Parabacteroides ) A% 45 B 1 25 5
T21 d5 42 dEH PGS (P<0.05)

WNE 2 s, JrAE R4 (PC) H 21d B8 A XS
B EMATEE G M EE R BT R R
K& B R W )8
(Anaerotruncus) . ] FREK 7 J& (Butyricicoccus) . 25
% J& (Flavonifractor ) X EEH B EEH T 4245
63 d I P PRI XS (P<0.05) 5 1T PC 41 42 d 19 35 1 1A
M EH B b PR (Erysipelatoclostridium) 5
Sellimonas B J@AHXS B WFK T 21 d, HE42d
B M 5 B R AE AL ER RS (Peptococcus ) FHXT -
JEWE T 21 d(P<0.05) . 21 d & PR E Pl
FEJE BB FE R E ST 63 d, (HIEL
TR AN 2 B2 I 2 I T 63 d(P<0.05) o Ak, 45
WL 0 A ML %) 8 5] PR R 42 A 5 ) ALY 5 i v 4B
FFE B S i 2 T 63 d, A HIAR B g A X
JEE ] & KT 63 d(P<0.01)

WnpE 3 o, X AR /N BE R Y (BBR)
P A, 21 d I R BIR RS R
J& (Lachnoclostridium) | # {1 2 J& . 4# )€ /R [CH &
(Fournierella) . J} 8¢ #2 W J& . Bl ¥ AT & )&
(Negativibacillus) . & ¥ # %H &
(Pseudoflavonifractor) W7 FE M IE . T FRERTEE (28
PR B B GE B & | Sellimonas H @ & it b & 5 T
42 d(P<0.05) , T 42 d #Y3P] P g Hh 4O

(Lachnoclostridium)
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RPBA R T AARA E A FASERF) B # T b

ﬁéﬁ TA-F Beih 55 ==

x5

A E B#FHARERH TR E R RGEHREY o SRR

H ik 21d 424d 63 d P
Xf BRZH(NC A1) 335.67+24.01 430.00+91.70 464.17+48.25 0.27
PUE R (PCH) 367.50+44.54 371.6713.45 476.67+38.35 0.72
/INEERH AT (BBR 4H) 345.33+16.79 291.67+22.00 351.00+4.21 0.31
Shannon 8 %%
XFHRZL(NCAL) 4.08+0.26 4.27+0.29 4.61+0.30 0.42
HUERA(PCA) 3.95+0.45 4.08+0.10 4.73+0.22 0.17
/NEERSZE (BBR 20) 4.1420.25 3.15=0.20" 4.27+0.29* 0.01
Simpson F5 4%
XHEZL(NCHL) 0.81+0.02 0.87+0.01 0.87+0.03 0.21
HUERE(PCAH) 0.730.07" 0.85+0.02 0.90=0.02+ 0.04
/NEERSZH (BBR 2H) 0.79+0.03 0.74+0.04 0.85+0.04 0.2
Chaol
XTHEZH (NC4L) 360.17+28.29 456.78+91.92 508.01+48.74 0.2
e R4 (pcdl) 400.16+54.12 407.01+14.44 518.64+38.98 0.09
/NEERRZH (BBR 2H) 374.28+17.92 324.47+24.81 396.82+54.30 0.37
& nc2td [ NC.42d 95% confidence intervals ESrczie B Pca2d 95% confidence intervals.
F] BEIER Campyobacter [ —o— 0065
secamacion —0O—
’ I‘b oo FBAEMER Intestinimonas ;’ —_— 0,038
Inlesllmmanas P (@) 0.006 FHER Alstoss h i olo0e
BT ENR L ; —_— 0.009
Alistipes h . 0.015 Ii REMKER Anaerotruncus P {e] 0007 @
AHER . T BRBRE R Butyricicocous ;‘ —e— 0.008 H
Tyzzeveua Fl l—O-I 0.020 KRR, Flavoniractor P e 00
owumma’ F > oo FHEHRIR Erysipelatocostridium F —@— 0.037
Sellimonas F o] 0.037
0.09 -0.05 0.05 0.1 0.15 JHALER R Peptococcus h @ 0.033
Means in groups Difference between groups
o 0.02 -0.01 0.01 0.02 0.03
Means in groups Dlﬁerence between groups
3 ne21d [ Nes3d 95% confidence intervals
E>vrc21¢  EHE PCE3d 95% confidence intervals
Faecallbactenum F '—< )—| 0.025 T F ?—0—1 0050
istiimonas P (9] 0.005 iR comenscr | 0 oo
3 AR Intestinimonas r 0 0.037
;EEPE h Ok 0026 > BHER Alstives i d 0043
% BB iR Lachnoclostridium F 0 0.007 };
TY“”’"‘“ Fl O 0017 FRFHDIKER Anaerotruncus 0 0008 &
T BRER I R Butyricicoccus , b 0.010
Oscvll\baclev P 3 0.027 E
' KHEBR Flavonifractor ’ 0 0.004
Paranaaeroues | ® 0020 il ’ 0 0%
i R SUHEBIR unidentified_Clostridiales I ‘ 0008
Means in groups oo o Diﬁnerencenbetween groups o o groups M Herencaibelmaen grtl;\:ps
[ ncazd [ NC63d 95% confidence intervals ESrcsed  EEElPeou 95% confidencs ntervale:
ng %e,,'é’ gﬁ h '—.—‘ o % AUIF B R Bacteroides F —@—— oo é
9 e ey v [ ERHIETR wieokdClkiielen . 000
Means in groups Difference between groups H
09 0.1 02 03

E1

ARZEXAARNEPRCAEBR TERESERN
LA

Means in groups

&2

Dlﬁerence between groups

REFARNEFANCEPABARERTERERE
BaIxt b o ar
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MR E T 21 163 d(P<0.01), BEAR, 214d
MEPAXGE P REE . MR KRER .
Shuttleworthia T J& . B KR W R
Pseudoflavonifractor 8 J& FIMAF A JE B IR R
MEIREE RS T R R B .
B THE R R | Sellimonas T4 % it .35 % T 63 d(P<
0.05) , MHZ 7 R &8 & W A1 % 6 & (Romboutsia )
S BN T 63 d(P<0.05), 42 dEEPIARY E
P EE O BFEERCLAMNKER
(Eisenbergiella) AN EIRTH & & it i H T 63 d,
B2 HORJ S BKTR & 2 A o s 5 i i 351K
F63 d(P<0.05).

| EMesra2a  95%confidence intervals
PR Bacteroides [y —_— | 06
FRERER, unidentfied | Lachnospiraceae P o ot
FRIBR Intestinimor 0 002
RER Lachnoclostrdiu 1o 0.041
T BB EButyricicoccus ® 0,006
BB Flavoniractor o o
HRER Tyzzore 13 s §
BR/REER Fourniere ® 024
ABHER Ensipola ® 031
SRIEER ® 006
R ER ® o018
®
BEEBR Pseudofavonifactor [
o 09 -0.3 -0.15 0 0.15
Means in groups Difference between groups
[ ser21d @MesRe3a  95% confidence intervals
unidentified_L E e 0.002
R AR Intestinimonas [ —o— 0,002
ties b —o—i 0039
idium [—— —_— 034
ccus [ o
actor [ —o—
L
Lo
o
fasal
ABRER o
o
o
°
BEESR o
003 008
Difference between groups
[Desrsd EEMesRE3d ~ 95%confidence intervals
| =
Er LETT] @ 04
FazBER ®
® 0042
AR RIR Esenbergiola ‘ ®

o [
Difference between groups

3 ARS/NEERNTAARNEPARBEANBREBRT
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Study and preparation of transmissible gastroenteritis
virus egg yolk antibody

Zhao Zijun, Zhang shu, Wei Suhong, Cheng Huailing, Wei Pinghua"
(Guangzhou Great Biological Technology Co., Ltd., Guangzhou, Guangdong, 510730)

Abstract: There is no effective treatment for the transmissible gastroenteritis of pigs, so this paper investigates
the development of transmissible gastroenteritis virus yolk antibody to provide technical support for the prevention and
treatment of the disease. The inactivated vaccine of ransmissible gastroenteritis virus was used to immunize healthy
commercial hens of hy-line variety brown at the age of 90-140 day, 14 days after the third immunization, the yolk
antibody was extracted from the eggs of highly immunized chickens, ELISA antibody titer detection and attack
protection test. The results showed that the antibody titer can reach 1:256, and maintained for 3 months. 120 days
after the third immunization, the antibody titer drops to 1:128. The results of the attack protection test on 1-day-old
three-way crossbred piglets showed that the morbidity and mortality rate of healthy piglets not immunized with yolk
antibody reached 100% , while the mortality rate of the yolk antibody immune group is O and the protection rate
reached 100% , indicating that the yolk antibody can effectively protect piglets against the attack of the virus of
transmissible gastroenteritis of swine.

Keywords: the transmissible gastroenteritis of pigs; egg yolk antibody; prevention
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Dynamic changes of nutritional value on different fungus
bran feed sources

GAO Shujing', LI Hualei*", LIU Peng®, REN Mingjin?, RAN Longquan?, XU Wei?, CUI Wei?
(1.Quality Inspection Center of Tongren Country, Guizhou Province , Tongren 554300
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Abstract: In order to investigate the effects of varieties and growth cycle of edible fungi on the nutritional value
of fungus chaff, this study measured the nutrient composition of fungus bran after picking of the first and second
stubble of Pleurotus citrinopileatus, Pleurotus ostreatus, Oyster mushroom, mushrooms, Hericium erinaceus. Results
indicated that the nutritional components of fungus chaff showed significantly changed at different growth stages. The
contents of crude protein, phosphorus, and crude fat of fungus bran presented first increased, then decreased, and
finally increased as the growth and development of edible fungi, and the calcium content of the fungus bran showed
significantly increased, while the crude fiber content showed significantly decreased. The fungus bran of edible fungi
can be used as a source of crude fiber feed for livestock because of they have higher crude fiber content. Additionally,
the Pleurotus citrinopileatus have a higher contents of crude protein, calcium, phosphorus, and crude fat among the 5
kinds of large-scale cultivated of edible fundi.

Keywords: Fungus bran; Feed; Nutrition
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Observation on the behavior expression of captive Amur
tigers with different rearing measures

LIN honghin, QIU Weiming, LIAO Ruizhang”
(Guangzhou Zoo & Guangzhou Wildlife Research Center, Guangzhou Guangdong, 510070)
Abstract: In order to understand the changing of feeding management on the behavior expression of captive

Amur tigers [

, and then to meet the needs of their feeding management, and finally improve their welfare by
promoting the directional expression of behavior. This study aimed to establish a behavioral spectrum by observing the
behavioral expression of captive Amur tigers within a small scope, and analyzed the impact of different daily
management, abundant capacity facilities, and behavior training on their behavior. Our results indicated that the
behavior expression and time allocation of captive Amur tigers were affected by daily management, abundant capacity
facilities, and behavior training.

Keywords: Amur tigers; Feeding management; Behavior observation;  Behavioral expression
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Measures for prevention and control and purification of
Porcine Pseudorabies

Zhang Zhihong', Qiu zhuoxi', Li Chunling?, Song Shuai®*

(1.Jiangmen Animal Disease Prevention and Control Center, Jiangmen, Guangdong, 529000, China;
2.Institute of Animal Health, Guangdong Academy of Agricultural Sciences, Key Laboratory of Livestock Disease
Prevention of Guangdong Province, Scientific Observation and Experiment Station of Veterinary Drugs and Diagnostic
Techniques of Guangdong Province, Ministry of Agriculture and Rural Affairs, Guangzhou, China, Maoming Branch,
Guangdong Laboratory for Lingnan Modern Agriculture, Guangzhou, Guangdong, 510640, China)

Abstract: Porcine pseudorabies is a serious infectious disease that difficult to control in the current large-scale
pig-breeding industry. The disease is highly contagious and has a high mortality rate in clinical production and tends to
form latent infections, making it difficult to remove the pathogen completely and bringing great economic losses to the
pig farming industry. In this paper, based on the relevant biological characteristics of porcine pseudorabies, the
systematic diagnosis and epidemiological analysis of the disease are on the basis of the clinical symptoms and
pathological changes of porcine pseudorabies. And in accordance with the actual production situation, targeted
prevention as well as control and purification measures are put forward, effectively interrupting the potential harm and
prevalence of the disease. These relevant methods and technologies will provide reference for the prevention and
control of similar diseases, with a view to helping the stable and healthy development of pig industry.

Keywords: Porcine Pseudorabies;  Clinical symptoms;  Pathological variation;  Diagnosis;  Prevention

and control measures
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Silage technology of corn straw in Guangdong Province

LIN Yu, WANG Yuanwei, QIU Zhiming
(Pingyuan County agricultural and rural service center, Meizhou, Guangdong 514699)

Abstract: Silage is a common roughage for cattle and sheep, with the characteristics of high nutritional value,
good palatability and high digestibility. What’ s more, the application of silage technology turns the waste straw into
treasure and reduces environmental pollution. Silage technology has been widely applied in northern China, whereas
the yield of silage in Guangdong Province is very small. With six years’ practice, the author summarizes the corn straw
silage technology which is suitable for the climatic and geographical conditions in Guangdong Province. In the present
study, the key technologies of corn straw silage were described in detail from five aspects: the selection of silage
season and way, the preparation of silage container, the use of EM bacteria as additive in silage, the operation process

of silage and quality identification, aimed at providing technical reference for farmers and technical support for the

resource utilization of straw in Guangdong Province.

Keywords: silage; Corn straw; Guangdong
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Prevention and control measures of rabbit coccidiosis

Cai Liying'-?, Li Xiaobin'-?, Liu Yuan?, Liu Lidan?, Lin Ruiqing', Weng Yabiao', Tan Zhijian*"
(1. South China Agricultural University, Guangzhou, Guangdong, 510642;
2. Foshan Standard Bio-tech Co., Ltd. Foshan, Guangdong, 528000)

Abstract: Rabbit coccidiosis is one of the most serious and common parasitic diseases in the rabbit industry,
causing huge economic losses. Young rabbits are seriously nfected and even die, and adult rabbits are generally
resistant to infection. At present, the prevention and control of rabbit coccidiosis is mainly based on drugs, but
unreasonable use of anticoccidial drugs can easily lead to problems such as resistance, residues and toxicity. With the
continuous progress of reduction of resistance, replacement and Forbidden anti-breeding. This paper presents feasible
strategies and control of rabbit coccidiosis in terms of chemicals, traditional Chinese medicine, micro - ecological
agents and feeding management, in order to protect the healthy and sustainable development of the rabbit farming.

Keywords: Antibacterial ban;

Rabbit coccidiosis;  Prevention and control
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The production status and development countermeasures of
rice and aquatic animal integrated cultivation in Sanjiang of
Guangxi Autonomous Region

MO Jielin', YI Mengmeng?, MO Hang', WANG Miao?, LIU Zhigang?, GAO Fengying?, CAO Jianmeng?,
KE Xiaoli?, LU Maixin®
(1. Guangxi Sanjiang Dong Autonomous County Aquaculture Technology Promotion Station ,
Guangxi Sanjiang, 545500;
2. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Science, Guangdong Guangzhou, 510380)
Abstract: With a history of thousands of years in our country, rice and aquatic animal integrated cultivation is an
ecological cycle agricultural production mode with both economic and ecological benefits. The integrated rice-fishing
cultivation occupies a considerable scale and economic position in Sanjiang. Therefore, it is important for the scientific
layout and planning of integrated rice-fishing cultivation development to master the latest data on the development of
integrated rice-fishing cultivation and the existing problems in Sanjiang. The current paper investigated the status of

the integrated rice-fishing cultivation in Dashu, Chonggan and Fenshui villages of Sanjiang Dong Autonomous County,
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Guangxi. Development proposals, such as culture pattern and product quality development, technical training

strengthening, business model improvement, and brand building acceleration, are proposed based on the integrated

cultivation s infrastructure, farmed breed, cultivation technology, production development, and economic benefits in

Sanjiang. This paper provided basic data on further understanding of the current situation as well as solution to the

problems existing in the development of the integrated rice-fishing cultivation in Sanjiang.

Keywords: Rice and aquatic animal integrated cultivation;

countermeasures;  Sanjiang of Guangxi
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Diagnosis and treatment of a case of dog splint infection
with Clostridium tetanus

TANG Guoquan, XIE Bin
(Nanning Kubi Pet Hospital, Nanning 530000, Guangxi, China)

Abstract: Clostridium tetanus can cause infection after invading the organism through wounds and damaged
mucous membranes, mainly manifesting as increased stress of motor nervous system and continuous spasm of muscles
throughout the body, with a high mortality. In this paper, we report a case in which a dog’s hind limb was pinched by
a rusty rat clip. After clinical observation, combined with laboratory tests such as blood routine examination,
biochemical examination and laboratory examination of wound secretions, Clostridium tetani infection was diagnosed

and treated symptomatically, resulting in the dog’s recovery.
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A case on diagnosis and treatment of Hansen type I lumbar
disc herniation in dog

YE Xiaolin', XIONG Huijun'", ZHU Huajun?
(1.College of Veterinary Medicine, South China Agricultural University, Guangzhou, Guangdong 510000;
2.Shunde Leader Animal Hospital, Foshan, Guangdong 528300)
Abstract: Intervertebral disc disease is a disease in which cartilaginous degeneration of nucleus pulposus of the
intervertebral disc leads to disc herniation and compression of the spinal cord and nerve roots, and is the most common
neurological dysfunction in small animals. In this paper, a case of canine Hansen type I lumbar disc herniation in a

dog was diagnosed and treated, and the relevant literature was analyzed in order to provide some reference for the

diagnosis and treatment of clinical related diseases.
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Observation on Anesthetic Effect of Telazol on Wild Macaca
Mulatta

XIE Weijun, SA Jiaqi, HU Qianwen, PENG Shiming’
(Guangzhou Zoo, Guangdong Guangzhou 510070)

Abstract: Thirty - six wild Macaca Mulatta were anesthetized by intramuscular injection of Telazol 50 (a
combination of tiletamine and zolazepam) at the dose of (5.79 +1.28) mg/kg. During the anesthesia, analgesia,
sedation, muscle relaxation, respiration, heart rate, blood pressure, body temperature and blood oxygen saturation
were monitored. The results showed that the induction period of Telazol 50 was (2.72+1.72) min, and the average
induction effect was judged to be “excellent”. The body temperature was (38.74+0.46) °C, which was lower than the
normal body temperature. Respiratory rate was (20.12+0.15) beat/min, heart rate (143.96+15.69) time/min and
oxygen saturation (93.71+2.66)% at 5 to 30 min during anesthetic stage, all of which were slightly lower than those
before anesthesia. The average anesthesia effect was determined as 4-5 (moderate to surgical anesthesia) , the duration
of anesthesia maintenance (46.22+11.08) min, and the average analepsia effect was “fair” to “good”. The effect of
Telazol 50 on wild Macaca Mulatta anesthesia (chemical restraint) was definite, but the recovery process was long.

Keywords: Tiletamine; Zolazepam; Anesthesia; Macaca Mulatta;  Effect observation
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1 8 HAF 8.05 0.7 435 1 30 60
2 8 JAF: 8.025 0.8 4.98 1 32 66
3 8 A 7.678 0.6 3.91 1 28 58
4 5 HAF 7.68 0.8 5.21 2 42 70
5 5 IAF 7.07 0.85 6.01 3 45 77
6 ? YA 5.34 0.8 7.49 1 50 82
7 5 A 7.635 0.7 4.58 3 33 67
8 ? JRAF 6.015 0.5 4.16 4 32 50
9 5 JRAF 8.405 0.7 4.16 1 48 79
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14 Q AR 6.01 0.7 5.82 2 54 91
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23 5 IAE 7.555 0.9 5.96 2 48 75
24 5 HAE 6.035 0.7 5.8 2 47 68
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36 Q JAF: 6.175 0.6 4.86 2 42 66
6.175£1.187  0.7620.14 5.79+1.28 2.72+1.72 46.22+11.08  74.56+14.22

T A5 5 NEUE e n



A Fe 3t I A BRI R R A LR B, 5

22 RREEBURME

S AR, EIIHR, PSR AR E
HR G BT, LPA R st R AL RO /0N, 7 LA
B, A= L 004 S5 T 2% 5 RS S A IR Al qte 2k
O K U J UL PR P il 2 B et T RE S RE T, T
WL BV 2, FTATIF s o % VR R WA
RN, TR AT AR AR ERAE . S BRI RCR
VAL 4~5, RIep B2 RRTE 22 AP RFRR K-, HEFR S
[7] (46.22+11.08) min,
23 A EERTHER

St ARBES | 1 (38.7420.46)°C, 4K
TEH AR T . 2RI 5 min J5 , ShH0F
A 2R [ 2 22~24 beat/min, Bf)J54Ef5fa g, D
FNRE R 140 time/min 2247, HCIEH RS TSR
Wi, AR EE AR IR R, HABSSHR -5 BRI AH L
AR, GRS,

K3 BRREREEETE EERIEREE

S B
JRR B i JRBEAG]

MR (°C) 38.70+0.26 38.73+0.46
I A2 (beat/min) 30.67+6.72 20.1220.15
L2 (time/min ) 157.93212.59 143.96215.69
I AN (%) 95-98 93.71+2.66
i i (mmHg) 131.50+9.88 111.48+15.16
£k (mmHg) 100.00+6.93 69.30+12.80

24 I EERR Y

S SRR 254 45 min 2647 A 08 313k 5
B BCE 3, 75 min Ze A RS AR 28, (EIRE A7E [
BT Z AL 6 K N LEIA A I Rt i
B RRERECRPPAE N — R 2“1 1K

3 ISR

44157 CL KA BB IR R EEOR LA
AR P 1 1A TR A
T SRR T S S 2 R 567 A T
SRR, BBV S, (e

USRS, AEfpid [B] SR 2 SRR A& 48 9
T TARAR KRS Y e, AT
Fe IRV SEA0 L, ELRE IR B BhF 0 B LR 45
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Advances in the study of Lumpy Skin Disease

XU Xinting, XU Limin, DU Bizhu, ZHOU Huijun, DENG Haochu, LIU Xiaoxi"
(Department of Veterinary Medicine, Coastal Agricultural College, Guangdong Ocean University, Zhanjiang
524000, China)

Abstract: Lumpy skin disease (LSD), also known as bovine nodular rash or bovine lumpy disease, is a highly
infectious class II animal disease that poses a serious harm to the growth and production of cattle. Infected cattles had
widespread skin nodules with fever, swollen lymph nodes, edema of the limbs and perineum, yellow secretions from
the mouth, nose and eyes, and decreased milk production. The etiology, epidemiology, transmission routes, clinical
symptoms, pathological changes, diagnosis, treatment and preventive measures is discussed in this article, and we
proposed to strengthen the barn feeding management and made disinfection measures to isolate infected area, to carry
out the zap insect - borne control work and the surrounding environment to reduce or avoid losses, and proposes to
strengthen cattle housing management and disinfection measures, isolate the infected area, and carry out insect vector
control in cattle farms and the surrounding environment to improve the prevention and control ability and minimize or
avoid losses.

Keywords: bovine nodular dermatosis;  Clinical symptoms;  Pathological changes;  Diagnosis and

prevention
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Overview on harm and prevention and control technology
of Brucellosis
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Abstract: Brucellosis is a zoonotic infectious disease caused by Brucella, which economic loss in China exceeds
10 billion yuan every year. Brucella is a gram—negative bacterium, which has the characteristics of strong resistance to
stress, easy mutation, long incubation period, strong infectivity, wide source of infection, great harm and high
mortality. Brucellosis is a common problem in animal husbandry and public health, which affects the growth and
reproductive performance of host and endangers the health of animals and human beings. The prevention and control of
Brucellosis focus on prevention, and the prevention awareness shall be improved at the same time so and the actual
production should take so comprehensive disinfection, vaccination, drug prevention and other measures shall be
taken in actual production, and the awareness of prevention of the disease shall be improved at the same time. This
paper reviews the epidemiological characteristics of Brucellosis and its harm to animals and human beings, as well as
the main epidemic prevention measures in order to provide reference for the prevention and treatment of Brucellosis.

Keywords: animals; Brucellosis; epidemic disease; anti-epidemic measures
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Abstract: Statistical analysis of pig and meat production in Qingxin district was made within recent two years.
Results revealed that the number of pigs sold in Qingxin district was decreased by 75% in 2020 compared with the
number in 2019, which was affected by ASF. On the contrary, the poultry production was increased by 6.5 times in the
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same period, partially filling the meat supply gap caused by the decrease in pig production. Since January 2020, pig

stock has slowly risen, and the number of sows has also been increased stepwisely. Meanwhile, the market and stock

of chickens and geese remained relatively stable. A major threat of ASF remains in the meat production of Qingxin

district. And, wide market fluctuations still exist. Improving biosafety and animal farming technology level is the

fundamental measure to solve the problems. Each town in Qingxin district own its characteristics in the area of

livestock and poultry breeding. In 2020, Shantang, Heyun and Zhitan were the three towns with the largest number of

poultry raising. Shantang, Heyun and Taiping were the three towns with the largest number of chickens and geese

raising. The three largest towns for pig breeding are Heyun, Longneck, Taiping. The management and scientific

department of the government can provide targeted support in high—quality seedlings, disease prevention and control,

green farming techniques and marketing.

Keywords: Qingxin district; Meat production;
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At 1055980 312069 ~70.45 10504 21712 106.7
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