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The risk, prevention,and control of stress related diseases in
large-scale swine farms

JU Xianghong
(Department of veterinary medicine , Guangdong Ocean University , Zhanjiang Guangdong 524088)
Abstract: With the increasing of pig industry scale in China, the risk of various stress pathogenic factors is
serious to host health. Stress not only leads to the decline of production performance, such as feed intake, daily weight
gain, meat quality, and reproduction rate of pigs, but also causes the damage of intestinal mucosal barrier,
inflammatory response, and immunosuppression of the host. Consequently, the risk of outbreak of infectious diseases
is increased that seriously affects the breeding efficiency and epidemic prevention effect. This paper reviewed the
common risk factors in scale pig farm, such as weaning stress, heat stress, immune stress, transportation stress, and

pre - slaughter stress. We focused on the causes, hazards, pathogenesis and prevention and control techniques of

various stress, so as to provide basis for the control of stress-induced disease.
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Abstract: This experiment was designed to investigate the effects of different concentrations of sodium selenite
on the proliferation and differentiation of porcine skeletal muscle satellite cells and on the expression of SelW and
SBP1. The skeletal muscle satellite cells were isolated from white pigs, and the differentiation of skeletal muscle
satellite cells and their status were identified by immunohistochemistry. The skeletal muscle satellite cells were
cultured at five concentrations of sodium selenite: 0 (control group) , 0.02(0.02% group) , 0.1(0.1% group) , 0.5
(0.5% group) , and 2.5(2.5% group) pg/mL, and the cell proliferation and differentiation were observed on days 1 to
4, respectively. Cells which were cultured by the abovementioned different concentration of sodium selenite were
collected on day 1, 3, 5, and 7 respectively and RNA were extracted for detecting the expression of SelW and SBP1
gene. The results showed that: 1) From day 1 to day 4, cells proliferation in the 0.02%, 0.1%, and 0.5% groups were
similar to that of the control group, with the 0.1 ug/mL group showing the closest trend to the control group. However,
the number of cells in the 2.5% group decreased after day 3 and massive cells death occurred. 2) The expression of
SelW was mostly affected by different concentrations of sodium selenite on day 3, showing a trend of first upregulation
and then downregulation, along with increased concentration of sodium selenite. Data of day 3 showed that the mRNA
expression of SelW was significantly increased in the 0.02% , 0.1% , 0.5% and 2.5mL groups compared with the
control group, and the expression in the 0.1% and 0.5% groups was higher than that in the 0.02% and 2.5% groups
(P<0.05). The expression of SBP1 was mostly affected by different concentrations of sodium selenite on day 3 and day
7, showing a trend of increasing and then decreasing with increasing sodium selenite concentration. At day 3,
compared with the control group, the mRNA expression of SBP1 was significantly increased in the 0.02% and 0.5%
groups, the expression in the 0.02% group was significantly higher than that in the 0.1% and 2.5% groups, and the
expression in the 0.5% group was significantly higher than that in the 0.1% group (P<0.05). At day 7, the mRNA
expression of SBP1 in the 0.1% and 0.5% groups was significantly higher than that in the control, 0.02% and 2.5%
groups, and the expression in the 2.5% group was lower than that in the control group (P<0.05). In conclusion, low
concentrations of sodium selenite at 0.02% and 0.1% did not inhibit and impair cell proliferation, while 0.5% sodium
selenite level inhibited cell proliferation rate and 2.5% sodium selenite level had strong cytotoxicity. The mRNA
expression of SelW and SBP1 was promoted by low concentrations of sodium selenite at 0.02% and 0.1%, whereas the
mRNA expression of SelW and SBP1 was inhibited by 2.5% concentration of sodium selenite.

Keywords: Sodium selenite; SelW; SBPI1
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Counting Kit-8(CCK-8 )i & 17,
1.3 F&S

K FAE 1.2 v 3G 58 35 5% 5L n e ) O s,
2% 1 1ML T B 4 10% Y i 2F 10375 1 45 08 10 55 5%
B o BB ACKE IR 3 ARG T A0 M ) A 2 e
Je 8 1.2 v il A G B G A T 8 R R AT B
F%, MM 2 70%0F (i3 d), s
AR (2% 1) ST R 938 AT 85 5% . 0 lAE 53

G 1 d.3d.5d.7 dWEE 4RI EL RNA .
1.4 Desmin #Z A

WD AN T 3835 F 24 b, L@ W15
iz B SABC f g AL e il R & it A 7, i bR an
T - 4 ] 4% 19 22 5 HBE [ E 30 min, 3% 1Y
H.0: % 18 W & 5~10 min, 5% B9 5 4 1034 & A
(BSA) = I 4] 30 min, FJE 4 C—HUFE L% M
F M B0 30 min, V8 1 SABC Y 30 min J5 i
17 DAB & 5 . 76 (8] B 0 s b SR A AR
Image-Pro B RAEEG . —PiANEEA (BT,
1:300), —HUNEYRMILFESTNR 16,

1.5 1REURNA 5XK % HEE (qRT-PCR)

FIIH] Trizol 105 (Invitrogen, 3¢ [F) 4 B AH A 5
RNA, HI# 5 540730606 EE 11 Nano Drop-2000C
(Thermo Fisher Scientific, 3% )% & RNA 1 4l
FERIMR R o i 1.29% 3 R WHEEE I HL VKA PCR 7™
B . DAS RNA AR, MR S % s il onl &
Goldenstar™ RT6 ¢DNA Synthesis Kit #4E 1B 45 2
B SEAF F S 1 5% cDNA, qRT-PCR (CFX System,
Bio-Rad, 3% ){KFR H 20 wLIK % : RNAase ddH.0
74 pL, b RS54 (10 mM) 4% 0.8 pl, ¢DNA
1 wL, 2xEs Taq MasterMix (Dye) 10 pL, J2 W 14
9:94 °C 2 min S 594 °C 30 s , 60 °C 30 s, ZEfH
72 °C 30 s, AR 399K ;72 °C 2 min, 4 CIFAF. YR
NCBI # %% 1) 2 X 7 %1 & FH Primer Premier 6.0 £l
Beacon designer 7.8 & {F#EAT 51 Wit S16 K
AR TA TR (i) By A FRA Rl AT . ASF
FERTIN ) E A AT N 2 5 A (18S rRNA) 1Y 514
JEH LR 1o SR 272831154 H A9 3L 1 mRNA
Fokim, WBHRKRE N 1.

1.6 HIESH

SR HISPSS 18.0 #4475 K 32 7 224317 (one-
way ANOVA), X5 (Duncan) T2 & Hig, F
JH GraphPad Prism 8.0 JFAEE] . A 45 R4 LI
PIEARER SR, P<0.05 H2ER0E .

2 #HR
2.1 HEIEMAANEE

53 B8 LTS A P Desmin e 2H A6 AR
A A MyoD 1 MyoG By R B #EAT4EE K 1(A)
A Desmin P EE R, AT LIEH, N4 &E N
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RV K B AN XA B R LT 2 3G A A A B R ) KA ) AT B, F

Fz1 ELHREEEPCRE|

SIS (5—37)

HEA HRS TR B

F: CCCACGGAATCGAG

AAAGAG
NR046215 122
R: TTGACGGAAGGGCA

CCA

F: CTTCTACCAGGAAC

CCCACTTCT
MyoG NMO001012406. 1 164
R: GTCCCCAGCCCCTTA

TCTTC
F: TGCGTATTCTCAACC
CCTC
MyoD U1257. 1 248
R: AGTATGCAAGGGTG
GAGTGG

F: ATCCCCCGGAAGGG

AAGTAG
SBP1 NC_003075.7 169
R: TCGGTGCTTGTGTTT

CGGTA
F: CGCCGTTCGAGTCGT

1 M_21 .1 1
SelW NM_213977 CTATT 76

18S rRNA

WP RS IR RS 19

AR, RIHME RN . bR R Y R IR L
SR E 1(B)FI(C) PR, 165 B n e b 44
MyoD F1 MyoG 3K [ 355 o PRI nT AR e F-AT 1
Gy B AR AT B 0 4 M R R B UL T A, w2
HT T,
2.2 AN[EVR FE U AH B St X+ 4 B 1 5 A 22 i

WE 2 s, 02 AR N 5 7R s 3 )5
M1 KRB 4K, 0.02%2 .0.1%2 .0.5%4 5 %F
HRAARARL, ¥ A 18 m T 4 s, Hodh 2L 0.1%

DL2000

2000

1000
750

500

250

100

A

SR A AT . BRI, 2.5%H 7555 3 K
REAR T 4i i, i RiEgeT =,
o A K 2%
’ - SfHRZH
-- 0.02%41
ol - 0.1%4]
.| - 0.5%4
é_ 0.4+ o 2.5%4
0.2
0.0 T T T 1
0 1 2 3 4

1) (BRSPS
2 FEICAHER AR 3T 4E B SE A 2200

S T) IV A PR A e B2 XF Sel W i) mRINA 3k 45
W 3R, AN]SR R £ v B2 X SelW 1) mRNA
FIRTES 3 KM R K . Gt orirds R o,
1R, SXIALA L, 0.02%4] .0.1%4] |
0.5%2H 1 2.5%2H 1) i 25 F5AIK Sel W 1) mRNA K35 i
(P<0.05). 7E553 KA, SR, 0.029%4
0.1% 41 . 0.5% 41 F1 2.5% 20 ¥ 5. 2 34 Al SelW 1Y
mRNA A5, H 0.1%4 M1 0.5% 1) 32 1k & 3 5
T 0.02%ZH 1 2.5%41 (P<0.05) , 75555 K}, 5t
HRAHAH L, 0.5%2H i REAIK Sel W 1Y mRNA K35
(P<0.05) . TES5 7 KRBT, 55X AL, 0.1%
2.5%4H i E A SelW 1Y mRNA 2355, 117 0.5%4H
Feik it 2w T HABL (P<0.05) .

AN [R) S i 9 RE 6k UL T2 5 40 B SBP1 1Y
mRNA FR G R ANE 4 7R 755 1 RAS, 5XTHE

DL2000 MyoG

AL TR AIHE Desmin G841 5 B : MyoD ARk HE P 35 ; C: MyoG bRk Sk H R 1K
1 IDEMELETE
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SelW

3

= RREA
B8 0.02%4
0.1%
0.5%4
a_ mm 2.5%48

EN

mRNAMR Tk &
[

<

B3 REWRETEMEHNXT SelW RiAK 0

A, 0.02% 4 Fi 2.5% 2H . 3 WK SBPI 1Y
mRNA £ ik (P<0.05) . 755 3 Kuf, 55X 4
Et, 0.02%2H F10.5% 2 . 3 34 il SBP1 ) mRNA &
ik, H0.02% 44 ik B 3 5 T 0.1% 4 [ 2.5%
H, 0.5%H Kk E R T 0.1%4 (P<0.05) . 1
555 KIE, SXIELAH L, 0.02%4H B 1 N SBP1
A mRNA ik, H 0.05 40 A5 B F MK T R4l
F10.02% 41 (P<0.05) . 7E55 7 KI, 0.1%41F10.5
21 SBP1 ) mRNA &3k i i 35 3 T X B4 . 0.029% 41
2.5%4, H2.5%41 3%k 5 WK F X R4 (P<
0.05),

SBP1

o0

mm LA
B 0.02%41
0.1%%41
BB 0.5%41
D 2.5%%41

mRNA fXRER
o s o

o

sl e i
1d 3d 5d 7d

4 REREIER NI SBP1 A B #40T

3 itig

W2 AR EE N —FMOHHMEERE,
CL NS B ol B A 2 2 T B AL ez sl
BRMEEIET R BI SR . Wi & S IRN L
Uige EZE UM E A IEE T, EAENE S
PR A A T35 2 i B B4, XEHLIAR I IE % R F M
BHNARKZCHZE,, FE KRN FELLAE A
WAS SPUEAN T BB & R 5 A A —
ROV AriE S B S o AN B 1 R
REEARG, SE R AL I # A= BT REAZBH, [FIR 23
SHE S HBNALG WL S A PR IR g 12187
PRI, ASBIF 5% R 1 A () e 2 ok 441 e 164 % G 2k
F 2R FUFZ IR, 45 5 % PR 2.5% A IV Al /8 494 6T 41 it
WA PEER, Son THRERAMEEE, 0.1%FH

0.5% 1 VAT R Bk 8 A B F IR 45l 2 1 ek

HH% LT B A 2 A A T B B LR R A
[B] Y — 2 A LU 40 A . WL D A 2 Ak T
FECIRAS , 7E LD 21 20 52 304 2 ok 1 2 i 8 i i
sk, TR LT B A M A S BRI 5
a3k, DERNZ 3R WL 221040, 41 i &2 161
EhaRAEK EE VB AL A YR, W
1o 20 R IR 0 S N Bl AR A ) AR S
A 3 R ) A TR B 6 TR 8 A 70 R 75 B R L
SrERESRENL D R UM, 75 o0 5 i 4 e
R, BT AR MR 0 S AT R 1 R e p 3R S
2 L A B L . 25 R AR W] 0.02% 1 0.1% 1) 7Bl
FRENNT 1~4 KL T 2 A R AN K, {H S A
PR A 4 1o 22 0.5% I5F 200 it 2650 o 3 4 i 5 P B
TR, 2.5% 0 TR e I AT RRAN AR 2 3 K 2
20 fif 354 L R BE AN, S e A BE AR o
FHIE AT L, 0.02%F10.19% 1 Al iR Ek %o AL T2 200 g
WABEMER, 0.5% MM EE 2N ARG, 2.5%
F14) e e P8 IV 7 P A LA e P A R B PR A

G 25 P 2 A0 O 47 35 40 A B RE B £ B A,
SelW F1 SBP1 2 ili I R E B 51 o Al ER 1 Y
RGBT ERE, CAMSlW ) ZHETE
B LB LR R 2 2 S, G R BRARCKs 5
HHLUH Y Sel W F ik g /D5, WFFT R, SelW
BB Y28 5 S AL IR I A K & B DL R
DAL UL ) 358 B Ak S TEAH O, R 1) R AL
& T, X AR A Rl e o RE e
— TR 2, Sel W 7 A 15 4 i r 8 1k 41 i 36 )5
PRASIE I I T AR YT A6 A 41
KR mad B b B, R TR) R BE X SelW Y 3R 7E 5
3R, H A W B RGN 2 B R SR Y
FeR B, 0.19% 1 AT TR 4 11 HF SelW RIUR e 4f o
SR, BV 2.59% 9 B A STV A 1 4k 5o UL 102 400
BEEAE T, (EAH HE T IR 4L AR50 3 RATI AR vT LAAR &
SelW [R5 , (H Bl A BRI (3G, &5 7 KA T
SelW (335, 45 A AR T I0 AN [ v J32 IV Al 78 ik %o 41
B FE B2 R, X AT BEARTESR 3 RS EREAEH
WAL R

SBP1 &M & H ) 7 —EEE A, R &R
PR CREE R . AT #3508 T SBP1 LR FE S
A PN AT B — P R I S R, AR AR P 3



14 - IRIGFFR

TR B IR L T AR ER AN X B R WL T . 4 LI 7 e A R 6 AR B RIA R R v AT 8

K
y =

G

g A0 AR P ST O I D v R SR A
iz TEMAHSUhTEA Y2 . Sish,
SBP1 7 i 83 859 1k A2 v B A 1E b B 9 9 AE
FHDOT, WA BT, SBP1 NS 7 40 21k i 7y
V5P SR R, R i T 40 i 7 A s o AR i b
AP0 B TR AE AGIE B SBP1 RN Sel W 3 R 4%
B B KL R A R L N, ELTEAS [R5 9
il i PR ) e ik M 0N [R) 220, FEARBF S v, AR TRI IR
JE VAN FRENFE S 3 KANEE 7 R XS SBP1 (12 1552
oK BEERI, TE45 3 KRAT, 0.02%k B (1) Vi
FRENAEFE T LT 40 SBP1 s 23k, 4 7 Kt
0.1%F10.5%{E3#F T SBP1 5335, (H b Ab B H]
o, 557 RIS 2.5% W B2 AR G40 ] T SBP1 1)
ik HILATIL, 0.02% .0.1%F10.5% 4% & 1Y 0 i
TR B R JIL T2 20 it SBP 1 3k SR e K, 7RI 56
55T RATRA S A2 b VE T, SR 2.5% 1 =5
W FE AT PR ENATI SR AN T SBP1 R34 .

4 Z5ig

(1)0.02%F01 0.1 % A AR B2 IVt 22 9 A 100 i) A0
P AN M, 0.5% 114 ¥ SV A6 i 0 2 990 k) 4 e
BB R, 2.5% VR I VARG PR B A A 20 B A

(2) P i NIV 72 A ] i 2 UL T 122 40 B Sel W
FISBP1 [k, ik FIRE TREMEHE AR
5o, 0.02%F01 0.1% ¥k 5 A 12 Eh A2 2F Sel W R ik
SRS, 0.19%F010.5% 4% {2 #E SBP1 k350 R i
I, E Bt AL B R] I AN, 2.5% fe TR B AT R M 2
0 Selw 1 SBP1 YA .
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AR TREXEN S B EE N ER R

JAERRY, skap2, 22053, K/
(L RHLRARBO B AR =B, =/ KIE 6710035
2. BRI E AR L, o BB 650228;
3. = T RBERE ARG R AR, zm B 650500)

WEATHREhET LR R ERA A, RIERLHE R T Re
LHATIRR £ G 5 B AR S ERERIE 16SIRNA S & aF AT &7
BFARAREN HHEREFH A, BARBTARL. EREAVNRBREGIES T2 5
BT A% Ynanning SS A2 AR E Ynanning SS #) 16S rRNA XKW A5 1LC377187.
KM972351 Fl % %14 99.3%, 5 2 & #4453 1 16S rfRNA 55 B R AR & T 92.5% A £, Hiftts
BAAT 55 LC377187 & TR — 44, F% X 2% ; Ynanning SS 4 77 B F A B A A 5 Epf+Mip+
Sly+, /& T34 /) B #k; Ynanning SS 3R K & & AR EE AW TEFE ko kFa=kis &
FAME BRI AT T EoEE it , s EFEE KRR P, AL ERE RFem kg W
& BRRER AR R AT RS B A MR ) S AT B 08 T BT BAT 98T R, ARk
BFRLE R A B W B R A R 0 By e A — R AF ARG,

KRR EMRE, BT, hFER, FHARTFAR, HAGREH

HFE42K5:5852.61 EAFRIRED:A  XEHAD:1005-8567(2022)04-0015-06

Study of isolation,identification and drug resistance of
Streptococcus suis in Anning, Yunnan

ZHOU Yuzhao', ZHANG Chong?, LI Juan®, ZHANG Xiaomiao'”
(1. Dali Vocational and Technical College of Agriculture and Forestry, Dali Yunnan 671003 ;
2. Kunming Customs Technical Center, Kunming Yunnan, 650228
3. Yunnan Zhongke Gene Technology Co. , Ltd, Kunming Yunnan, 650500)

Abstract: This test was researched for the pathogenic bacteria and drug resistance of dead pigs in a pig farm in
Anning, Yunnan Province. Collecting liver, lung, spleen, and lymph nodes of dead pigs for smear staining,
microscopic examination, separation culture, biochemical test, animal pathogenicity test, 16S rRNA identification,
serotype identification, virulence factor genotype and phenotype detection, and drug sensitivity test to study the
isolated strains. The results showed that the Ynanning SS from the organs of dead pigs was Streptococcus suis type 2.
The 168 rRNA gene sequence of Yinanning SS was 99.3% homologous to LC377187 and KM972351, and was higher
than 92.5% homologous to other Streptococcus suis. Ynanning SS is resistance to gentamicin, clindamyein,
lincomycin, cefazolin, cefuroxime, ceftazidime and sulfamethoxam, moderately sensitive to penicillin, ciprofloxacin,

and sensitive to doxycycline, ceftriaxone, cefotaxime, tetracycline and sulfadiazine. Selecting sensitive drugs to
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PEE I AT I(1988-), 53, I E N, Wit PRI, AR50 10 Si i) S5 % o E-mail:806377756@qq.com
HEWRAESE /N (1989-), L, ~EMRILA, i, AF58 1 : ShAG S SO A T 30T . E-mail:980459415@qq.com
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clinical isolates can achieve good therapeutic effects. The research results provide a certain reference for the prevention

and treatment of local Streptococcus suis disease.
Keywords: Streptococcus suis;

sensitivity test

¥ 5% BRI (Streptococcus suis, SS)J&—Fjitth: 7
TAT N B L BB SR, T R DU IR | i
RGO WBERSFENG , 28 T k™ fa
HR A M5 22 Wbt SR v, S B BR TR AT 4024 351 I
TR (1 ~34 BUA 172 BY) |, ABURYER ) 1~5 8
7899 111 BRI 12 AL, Horh 2 BRAT)T HEUE
i, 1 B2, R A Bom v S T
G N E S e i = e P ey S e R TR Y|
il ¢ T30 EE 1 (Mrp) L &1 A (Epf) Fl 1L 2 (Sly)
SE0L, BRI ZONT 2 RURE ERR AR 438 1 B -1 4y
MTEOLCAHGE , KRR, HE0m MR
B L R A eps2/epf + /mrp + /sly + 4, AT, HE5E
BRIE P 32208 1o 2 W A Ok B R, (H i T
BRTA R R 09 10075 A Bk, HLA IS R =2 [A) 58 XA
PEPRIP I AN SR, 8 RE I BE BR TR B A7 TR S I
PE2E 5, ATRE S YA AT By TS AU AF o Bl
FHTT S b UL 9 Ve R AT 390 7 3 BOR KA, H
T 3k R ] 22 P e 1 24 W) 25 07 4 0 R R T
I, PG IE ) AT U B AR
Tk X6 42 7 T R 7 S AL A S R TR R 1 i AT R
A& MR BLH ZUEAT IR R Y (VR ARG , SR 00 i 4
Fr A S oI 165 rRNA %5 1l
TS E (B R PR R ARG I | 2 B0 g 55
X870 B AR A T D R 0 B M T 24 P A
9, PATBURTE R B NI AL 35 7 R LR 254
AR, X T2 BTG A B2 S, Al IR
S DR 3R 25 DA K D03 il v 75 ) 5 1 0T e S 4
BEHES%

1 #RE5FE
11 #&FKiR

KA H A T TR 7 B R L A B K T
FIWRBEHE (A A A JELAE bk B4
1.2 KA

HE Bl 55 #7 56  HTB £5 37 5 | Todd - Hewitt 3
JE 2 BEDLEAE M AT 36 22 B IR A,

Isolation and identification;

Serotype;  Virulence factor gene;  Drug

FELENE AR L BN A 2 R AL e
B AHTE DNA 48 0G0 & . DNA B [T £ 35 1
A RARAEARHE (L) A BRA R /A Bl R =
B2 E
1.3 HESBEFLER

TG BT I il 9 K B2 S RL, iR A
T HE 3 T A2 RS T P41 25 22 i
B A3 7 SR BN A | B A, 37 CClrE R ES
F224 b5, WRAE LA B B I I A B v A 7 22
YO . Bk A GOk A Bl B R Bk B 1 T
P& 26T Todd -Hewitt BEEF- 4 , 37 CE iR K 77
24 hJe , FRHRIBOEAl L %) B ] B8 R VR A T 24 [
Yoy, BEke ST, BEFR T HTB B3R b alifb 55 3%
1.4 £

W4 B TRAR 1 85 U 43 ) 42 b 38 A AL S
Erp, 37 ClEIEE:FE 24~72 h )5, 18I 45 5
1.5 YRR

W Ag /N B 4 JBENL 2 4, [d 2
H, SR 0 20 Bl 3G R B R4S 2 mL, R RTE
ST, 25 AN BRAL T 2 mL AR BRER K . RN SRR
WMEL/INH B A FFET 1B DL, HELEgE 6 do IF
X R FFET (R /N B T TR 73 B 40
1.6 PCR¥TE
1.6.1 5SS A

HH GenBank HP A LRSF P, W H Primer 5 %K
fEBETE 8 XT 5, 43 ol S %5 0 4% % 3K 7 11 168
RNA ¥, B985k 1.2.7.9 B K 51 9y
CPS1,CPS2.,CPS7.CPS9, %55 J1 T Epf . Mip
Sly 95149, 519 B ABEA YR A RA RS
o FIMERIEL,
1.6.2 PCRY"¥4 K JPH50Hr

FH 210 7 DNA $2 B 0] &5 £2 B0y B 7 Bk
DNA, UL DNA #ikz, F 16S tRNA J:H 5| ¥kt T
PCR%5E , ¥ PCR =ik i AE R I R AT I, Jf:
FH MegAlign 3P FA HEHEAARS o AR o 46 7 25 51
B R BRI T e o AR Bk T 1.2.7.9 Y
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®1 SIMFEINER

EIE B SIHITHIER iR JGREEC JBeR/IMbp 51 %
5'-AGAGTTTGATCCTGCTTG-3' .
165 rRNA 55 1500 S e R TR
5'-TACGGCTACCTTGTTACGAC-3’
5'-TTTAGTAGACGAAAACGGGT-3' o
CPS1 56 461 W) 1 B BR TR
5"-TTGGCAAGAACTCATTATCC-3’
5'-TTCGTATTAACTTACTTGGCGT-3' .
CPS2 56 450 ) 2 FEERR A
5"-TAAATCCCCATATGCCAAATCC-3’
5'-AGCTCTAACACGAAATAAGGC-3' o
CPS7 56 252 ) 7 AR A
5'-GTCAAACACCCTGGATAGCCG-3'
5'-CGAAATCAAAGTGTATCAGC-3' .
CPS9 56 346 W] 9 HIBEER T
5"-TTCTATCCGAAGTATCTGGG-3'
5"-GCTACGACGGCCTCAGAAATC-3'
Epf 55 626 Y5 ST RF Epf
5"-TGGATCAACCACTGGTGTTAC-3’
5'-GACAGATGGTGAGGAAAATGG-3'
Mrp 55 747 K5I ST F Mrp
5"-TGAGCTTTACCTGAAGCGGT-3'
5'-TAAAGCAGCCATCAAAGG-3'
Sly 55 480 Y5l IR F Sly

5"-ACATGAAGATTGCGAGCA-3’

RS 40 B TRTAR R T ML 335 78 4 70 5 5 A
BEBRTE A J1 3L R Epf Mrp Sly $¢504:5 91t 1575 /1
A3 R 2 BRI . PCR ™ 444K £ . Ex Taq 0.5
uL. 10XEx Taq Buffer 3pL. | FiF51 4145 0.5 pl.
dNTP 2.5 pL..DNA 2 wL.ddH:0 21 wL, 3£30 wL A
2 PCR IV 454 : 95 CHIAL M 5 min, 94 CAEME:
40 s, 55 °C(56 C)iE k50 s, 72 “CHEAH 2 min , 35
AMIEIR, 72 CLAEA 8 min!”' . PCRZYIH 1.0%35
JE W st FL VR
1.7 #AEEAE

B 100 L 4l 5 BT 1003 Bl d 345
AT i 1 T R 270 43 5 2 S
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Rapid Evaluation Method for the Antigen Quality of Avian
Influenza Oil Emulsion Inactivated Vaccine

LAI Hanzhang?, WANG Xiaofen?, PAN Weilan?, CHEN Peijun?, CHEN Huajian?, XU Jiahua?, CHEN Ruiai'*"
(1.College of Veterinary Medicine , South China Agricultural University , Guangzhou Guangdong 510642
2.Guangdong Enterprise Key Laboratory of Biotechnology R&D of Veterinary Biologics , Key Laboratory of Biotechnology
and Bioproducts Development for Animal Epidemic Prevention , Ministry of Agriculture, Zhaoging Dahuanong
Biological Medicine Co. ,Ltd., Zhaoging Guangdong 526238)

Abstract: A rapid evaluation method for avian influenza oil emulsion vaccine antigen based on isopropyl
myristate as a demulsifier was established, which is low cost and environmentally friendly, and the experimental
conditions are simple. It can accurately and quickly determine the HA titer of finished oil emulsion vaccines such as
avian influenza and analyse their antigenic differences within a few hours. The method can facilitate the selection of

high quality and efficient vaccines from different sources and the determination of their antigenic potency before use,

avoiding the use of low potency vaccines and ensuring the expected control effect.

Keywords: Avian influenza vaccine;
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Diagnosis of Mixed Infection of Porcine Infectious Pleural
Pneumonia and Streptococcus Induced by
High Temperature and Humidity

XU Minsheng' %, KE Haiyi' %, YANG Dongxia?, ZANG Yingan', ZHAI Shaolun?, MENG Jiajia?,
ZHANG Dequan®*, LI Chunling?’
(1.Zhongkai University of Agricultural Engineering , Guangzhou Guangdong 510305;
2.Institute of Animal health , Guangdong academy of agricultural sciences/Guangdong key laboratory of animal and
poultry epidemic prevention and control/Guangdong science observation and laboratory station of veterinary drugs and
diagnostic technology , ministry of agriculture, Guangzhou Guangdong 510640;
3.Animal Husbandry and Veterinary Aquatic Technology extension center of Zijin County , Heyuan Gaungdong 517400)

Abstract: In order to determine the etiology of dead pigs in a large-scale pig farm, the general situation of the pig
farm was investigated in Guangdong Province. The diseased tissues such as heart and lung of the diseased pigs were

dissected and collected for laboratory detection and identification. The isolated pathogenic bacteria were identified for
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serotypes and analyzed for drug sensitivity test. The results showed that the pig farm was infected with Actinobacillus

pleuropneumoniae (APP) type 7 and Streptococcus suis (SS) type 2. In summer, the bacterial disease was main

caused by the environmental stress with high temperature and humidity, and the corresponding prevention and control

suggestions were put forward according to the diagnosis results and the overall environment of the pig farm.

Keywords: Actinobacillus pleuropneumoniae;

identification; Preventive measures
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Research Progress on the Oral Microbiota of Dogs

LIN Lin, GONG Liwei, BAI Zhitao, LIU Yilei, SONG Chen, TANG Luping, LIU Yuqing”, LI Ying
(College of Life Sciences and Engineering , Foshan University, Foshan, Guangdong 528000, China)
Abstract: The oral health of dogs has increasingly raised interest in recent years. The oral health not only
influences dog’s pleasing appearance and taking food, but also plays important roles in the general health. Similar to
the intestine tracts, the oral cavities harbor complex assemblages of microorganisms in dogs. Various microbial
communities maintain dynamic balance in different sites of the oral cavity, and constitute a complex oral micro -
ecosystem, the balance or imbalance of oral microbial community is closely related to the oral health and disease of
dogs. This article summarizes the recent progress in the research of oral microbiota in dogs, including composition and
distribution of oral microbes, the factors influencing the oral microbiota assemble, and relationship between oral
microbiota and canine oral diseases, this article aim to promote the understanding of the complex and close
relationship between canine oral microbes and between microbiota and oral environment, and also to provide an
important theoretical basis for the diagnosis and prevention of oral diseases of dogs.

Keywords: Microbial communities;  Oral microbiome dysbiosis;  Oral health and disease; Dogs
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L11 R ZH AL
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AR BEARARAG , Horb JL - UL 40 TR A B TR
H A RER 5313

LR, 2T KT BRI MA Y4
B 14 DAFE TP T, Horp, JERE
W] (Firmicutes ) FUFFE ] (Bacteroidetes ) A I
["] (Proteobacteria) JilLZE R | ] (Actinobacteria) F2FF
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BAE A I B Y A R, B AR
FIE R o5 DL o T DATE s b I 1) =
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Fh o, 1 Ak 8 R BE 98 K I ) JC BE T T
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R PR 7 ) 240 P SR S B4 < IR R
(Porphyromonas) \#2 ¥T 1 J& (Fusobacterium) | ‘B Bk
W J& (Streptococcus) . — % Ak Tk Wi £F 4% 9 )&
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HEERAE—E LR,
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225t SR R (POK HRRSEEHY ) SR SRR
T3 FEANN T AL BRI 72 CA[R] DNA ZEHEAR) (i
AW 53 A 7 A S 2 R U A T A ) 3 A
R 22 R, R IIIFSEIE A PCR FIEE IR HL Uk
B, i i WF 58 R T 17— e 1 ) 4
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W & Bk B (C. parapsilosis) . 8] R 22 1% +F (C.
intermedia ) B 7S ﬁi@ﬁ%(ﬂichospomn asahil) .
thVE 22 f B2 B (T mucoides) F1 [ 4 f3 BK B
(Cryptococcus albidus ) 3 R 11 PR 125 35 i ey 1) L TR
JE IR R AL, SRR, BRER T EA
[vi) DX A T LR 2
(2) T 4n

NG SIRY L A7 N S i e I E ]
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HA 3 Ml ASEA 3G 3%, 43 2 1 M TP GE AT 78
oI BRSO IC TR AT R . AR
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S N R E AR A OCT 2RI TR
1R A= 0 40 W iR I 58 v R T T TR AR, T
Radeerom %z JH iy 1 2 U P AR AT Rl 445
PR P A R B 5 b i A Tl R A AE
RGO NEMFEE H 22 H E ] (phylum
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37 4 A T e R AT Fl A% R 0 et S 81y
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J BT A BE R E R (SUP) 110,
(B HEMAEY
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FEARIE
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X I AAFTEA T A Y Z M o Ruparell 553
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Swine nutrition research and feed technology innovation
boost development of Chinese swine industry

MAO Shenli, ZHANG Sai *

(Institute of Animal Science, Guangdong Academy of Agricultural Sciences, State Key Laboratory of Livestock and
Poultry Breeding , Key Laboratory of Animal Nutrition and Feed Science in South China , Ministry of Agriculture and
Rural Affairs, Guangdong Provincial Key Laboratory of Animal Breeding and Nutrition, Guangzhou Guangdong
510640)

Abstract: Past 40 years since Chinese economic reform, witnessed the skyrocketing development of our swine
industry, which is largely due to nutrition research and feed technology innovation. Pork production increased from
8.56 billion tons in 1978 to 52.96 billion tons in 2021, and satisfied pork demand of the people. Moreover, nutrition
research and feed technology innovation improved the safety and quality of the pork. Nutrition research and feed
technology innovation also facilitates appropriate utilization of feed resources, alleviate predicament of food
competition between human and farm animals .

Keywords: Swine; Nutrition research;  Feed technology innovation

TP LA IR E S R R R, BARZ 3.66403k, MK R IK 316.15% 52021 4F K 4 FE A= 5%
IR AU R S 2 E g m, FEFREAE AR 45103k, 1978 423194034 K 41.07% 5 54
P RERMR T I, (2021 F e E B 6712 N7 1978 41 856.3 J1 i £1] 2021 4/ 5296 J1
S, SR 1978 A A A A 161 AZSKIG I T i, W RORE A 518.47% . FRE NS85 A 2

%5 B #A:2022-04-06

EE&WB ) KA RAEBE R0 H (202106TD) ;7 748 R R 2£ BBk A AT 13E % 4 10 H (R2021YJ-YB3012) ;7 K48 A AR}
HBEE FRH A DR 2 ML (R2021QD-024)

PEZE R P (1975-), Zo, VLA RN, NI H B8 52 5 ESE . E-mail: 745596814@qq.com

HEWAESE K38 (1990-), Y, WIREREPH A, 18+, MIAFSE5 . E-mail:zhangsail63@outlook.com



B L FARA A BT IR A B R e Bk,

E@LE - 37 -

M 1979 41 10.3 kg 5] 2021 4F 1) 37.49 kg, WK T
263.98% . FREFEHE N CHUL A 40 4E L IE 2 TR
R 8 SR DRRH I Y 40 47, 3R [E R 1)
FEPRAER I , BRI B TN I SR E IR
S VRN RV NISE-SL ik S 3N B o
IEFH, AR E AR A ARG

BB SR T VR RN B A W) B e 3 T 3R
FEGRRE Tl AR 2, 1980 4F 4 [ fa L B = ik 100
g, 2021 474 ] Tl Pkl s itk 2.93 120, 4
FEAE R 12234.142.7T, Bk A5 — K pa kA 7=
B o 2021 4F ) A48 Tolb falkl = i M 1 3573.3 77
W, 754 [ 448 DR e A A RS L M
BRI FE 5 TARVRHEE 0 Q18 X 55 5 b AR T
bR A SRR A W R AR BV E

1 BEFEAREARBEAFRET ARY
KEF
11 BEFHARSARRBAMEZR T ERENT
B
UCETFTRI, H R T A LR,
A RN TR A LN PR SR B o O TR
T, TR A 0 SR 32 R R Bk R S il T
PR EEERRIE, FREEACETAMET , AN
FRM B SR B A SR Rk B SR R BC ) H R
WAL RIZE—AF DL L, A s R L2 5~70 1,
I8 R RAK T 40% . 1978 4, HVFHR I 242 L T
IR T IR EHE SRR HER T TAE, DI4 10 4R 1A
Hi#4% T3, LT8R 18— R T DR PR TR ) ) 5
FRUE”, 20~60 kg.60~90 kg B4 [ BE#% H 14 1) 550
g 700 g MARfE, 98 R RREIAEI46%, T2 T
X8 TR K . 22004 4F, drd ELL K
2 JTIRA AR BE OS] Ak K2
SERHIT A A R SRR AT THEIT . brifE
W T RE R R LR S R B = L P IS
b, NS SN0 T B8/ 2 at; Wt
H T PR, SN T R | R A
BRSH, AEMTEERMATHAEER” . it
9 BRI SR e, A7 240 55 01 4 e 25 K
SRR H OB R 19.9% , N R 21.7%),
TR FH R A 5 2.7% , B33k B A 3 T 4 4l 25 34
5.4, BRI E Y[ B B R 642kt

B CRHENTE IS 304270 L o AR AR IR
7 N i 170 NG RS 5 s QA B NN i .
e N AR BE 251 T 0 1) 25 s 55 0 I 1Y) A8
{8, FF6 B EARA S R AT SEK, N
FEF AR E RAHESIER , 2k T 3% E 1A
BEFRFERL R R . T AR RO B B & BT
FE I AT [ AR B 27 B bt B A R F 9 r 4
A7 ) 5 18 1 5588 ) S s v o AT G A AT 9 AR
B NG EFESE T BRI 8 P B
FE e B H R RIS AT & N B AR ST " e )m
TE 1997 4F 1 2004 AF A% E Z R AL — 5%, R
g E kN R ST 9 M R ES iy = 2N
JNAME R 2E T IR AR B2 B sl R 5 BT 4
B AR S SR An e R AT T i — L g
I, BB E R AR SR AR, T 2020 4R IE R AR
St

TR B SR E T 5 8 IR 2 E Tk
n—XPARA R, BONTTER2 8044, FETRFX
Be - ZHEUPME T G — T A& RS SR E T
B, SERL T T EARRE Y OB FRMMERT . 90 4F
R, drEAOL Bl Bedb o & B B 5 T
AR BB & B T 1)1l K2 [
Blezpe KA BARALHETE T | b [ ol K 2= 55T
T EOK Ry N2 ER LI R MK & R L fa
By R SEFERT AR R R OB AR AR SRS
AR OB TR T AR o 3 AR RS
TR BB B 0 N B 56 36 5 3 3 d e S R g AR
MRS B EZN 2%, DR E N8 =
Be iRl , AR R RS 2R L B E , 6
PEm R AR, IS iR R, 5 25kt
PEUR, PR R . 8~90 kg A K HE 4] H 4
FIAF 650 g/d, B 1£2.62:1;20~90 kg = KB H
$EA M H B E AR 700 g/d, BIEH2.78:15,

A2 80 AR, A4 LI I i it 5 A5 2
o B A, AR W I 7 95 A LR Y BIF T AR
Wikt % WAL K 14 H S R R0 7 A
DA FEL SR O A L P9 A L e T B 16 pHL(E A
EREY X R THAREEG T R Y A 2540 4
7 THT A8 S AL, I ST T A ) S i
IR LA, W T R Xk = ] 0% W 47 9 ]
8 DRI 0% ) R AL RTS8 & o WA 7 R A AL B



- 38 - BRI

BB R R G ARG AR R B A LR E-F W, F

AF 5 5 57300 DRI 20 e ) A A 7L 340 D 4% kg T
B, B REHE R BERE BEE A DB R B )
FEHE ARG B8 w50 8 I 10 A 7 12 R R B 2 I
il R ARl A4 T 5 H 8 A - 142 60
AEAR Y 55~60 R 45 J6 B BLAERY 14~21 K, (HEERE A
PERAKON 1~1.5 BREE E 51 2.0~2.5 5, BEREAE 14K
Pem 5~10 K A2 AP AE— e, kb
HREL, HEAFHE R E SR, AR L i
FL AT S8 B 7 70% L b, i oA R LT AR E
(110 kg) 7t 5 B:f (] AT 45 46 10 KDL B[R] A 2
FECRHA W FH (AT W 0 1T FE T2 28 M 409%F% 5] 10%
tio
1.2 BEFWRSEMBAIFRE THERMAER
HIEER A

70K, R DO RRRAS I A AR AE 143
JRTER , BEE B SR IE SRR AN IR &, i
A BB I (A ARDARR S 0 ) B Ay T o sk at R A
AT B — 3, SR — T B IR R A A
RA RS S &M EC AR e, B
e kg WA, BETHFE 155% R, Rl )
BTN BC A R R G, B TRDRE Tk Y
R & R SREEE R IS BRI T &
550 FH Ok Bz R EH M, ZIEIR AR 2R IRG
HILEGEMTEEFRBMA, 2548 LA .
BHLR AP AU IR ER S AT
AP AR EITZ N, TRANR SR IRURL ) B SRR
XS E A PR R AR T B VE R . TESE TR
HER I 200~300 mg/kg & IR AT & = A5 /N H
WO 3~7%, AR E L 5~8%; 4 Ak Kg H i &
11% , FEAGKREE L 10.5% ; 2 = I8 5 5% H 8 &
5.4% , KK E L 5.6% , ME K@ B ATA
e, A 14 H S Wi AR R Es i 0.15% FR E
RO H I 31.9%, FEACRE F 20.3% , FEAIK
JETE 2 40% , P& 75 TG 2 3.9% S . WS I H 58 SE0E
2 mg/kg S AR F FLIR R ATRELEIAE P 1 me/ke, FEHY
A K A R R 10% , FRRER FR B 9%, I
W RS %, REFER S ARG
L = 3% 4% 8% . AFFETE 7~20 H I I
AR, 2135 HIBI M E R, L7~35 HiR—H
WINEs A R A7 H 3 nT 405 3.74% , TRVRHR
FPE R 9.56% , MBS HIEAK2.27% , LT K

2.02%"7. AR A G BRI, R S AR
B J5 Hh B R R O BTN RS A AR SRR . %
T 35% /A2 SRR HOAR, S IR RO il T fif A 4K
W H YR 12.3%, FRAUKIE L 8.8%, | ARAK
B2 B & POIF S T 4 TH R GG T 92560 £
FiRDRRAS IS AE AN [ B B A3 B P RS i
B gl &, JR4R T LR m R fe i 45 2L K o B
R S840 24, tAbsg 2 & WOREHEC )T, BT
i) 2 P LR AR, i 15~35 kg Y BOE H 1S H A 3
643 g/d, Bl E £ 2.45:1;35~ 60 kg [ Bt H 4% & 800
g/d, BIH L 2.61:1;60~90 kg B Bt H 1 5 887.7 of
do WINFIHIIE 4 5 0 FHBCRARWHE T, iR
B il 20 T F K- ORI R B R Y R A, R
AR FUR DDGS R S 15 2 A ROFI o ke
Hhfeft FH B 5 ) B SRR S RDRHOREGR] , AT B 1k
BRI, IR 2% &R 2ORG 45 500 i £
W T kA BGE T DRI T RE, AATIER T4
BHETRE ) o FE IR S RV B W BT
Fpe KRR B A T A R IEURL Y 8 SR ALY, e AR
WA LR BRI, — e R L2 T N E IR
R

2 HEEFMRSARRKEFELTHES
HER

BEA AATAE TG KT B4R, 3 TR 5 )
PRI 2 AT TR B R, s P 1
AR R , SEHAERE A WTO J& , AfiTx
W2 4x B SR A XU B AR (055 R R
i, AR R A LB A TR H A K D R
WA IR, B N e LA, 3
I S Jm A 1 8 A T A A e ) (I 3 B % )
AT dh e e e oA & 8 N LR EOR ),
TN TR RN AL S 2 AR IRAN
Do 2020 4F RS BLZ AT, W HPTA R BN E
A 50 24, HIERAMIRIE A KRR T 2 KH
TR, (AP A 2 AT LE S 1A P B B O (e J
L 2 R PR (e S R R R AR
{EU PUORS R B G N R o Bkl L s i L
WRA MRS, RIS, (et E Ry
ROR, A AT A o e 2 BEDURR  Ji ik P 4
AR, [R5 g IR o fRDRL B AR T R A2y



B L FARA A BT IR A B R e Bk,

EALRE - 39 -

Yy R A R OB RIS I TR R
()42 4 B PR BE 1) RTHRR2 A1 T4 Hh ™ IR ) 2 5. i
GiT, — Y, g, BAEE DI EY
JEBHES 350, R TR R AR, SEBRA
0 H TP R A L RS, A e AR v A
180 g B 140 g 15, TS5 L8 L9 HERUA 50.2 ¢
BE39.1 g HETAE RN 3 £l FH A DL,
YA R R R AT AL 23.4 o115, RFRELIEY
Heom 5.24 ¢, FEA21H4E, FER T 2RSSR
PE A A TR . 2001 4EFR FEATAG T (R
29U INFVEE RIS ) , AN T A R
EHE & A R RIS, I A
AL TR . Ak, WP RS BE kS
PR ROR——PU RIS AR AR A R R A
s> AR T HARRE R TR . B IR
FEBAW FHRYEREFN W, G mER A
PLER (SERME B 25 57 AR I (R
WHIGE 2R B B 2 ) 00, TTARE R
Bt & PO T HR 1 TS TR e b AR R AR R A
WPRHEC R, Dhzs kR AR S SERUE Wil
SR P I CECR) B A= 2, PR UEA K 4 10
AEHPTA R, Al H 8 E R 5 6%~20%, 1RRHF
AL 7%~10% , IBT5 2L 50% UL L, BiiisE
R R TR R IR P AE R AR R, AN S ES in
BUAS, XA SR AR BUAS IR AT REATR , S 0 AT A
BHRAL) 16 76, $ERT A ESBTH QY Bk s 1 e
o TERGMFRAT AL Gl 2R ) 2k CaF 1Ak
B (R RREE) BRI -h ICHLER (B ER SR ) 8k (B
B2k ) FEE (IR BF ) XA B AR KIE B 48 A= 7=k
AE IR R 35 P 4 HE R SR b PR
R T /o R o A A o R ER g o (A 5 2 |
4 JRACHECE 4 IR RRRC H AR - OF P8 /)
OB, & ek (ki 84 mg/kg) + FE AR EE (B
i 80 mg/kg) + M2 R A (i 7 1 150 mg/kg) 5 2E
KO B, & Ik (85 i 70 mg/ke) + 85 2 FR EF
(BES it 80 mgrkg) + i 2 R AR (4 5 i 100 mg/kg) 5
NEB BB, & I8k (8K 5 it 56 me/kg) + HATREE
(BE 1 60 mg/kg) + Fi 24 12 ] (4 7 1 50 mg/kg) o
SIS AR, A% Gl A s B kA
RHE E A =T RE RIFR VTR, OE RSN
2R R, (I R LB Lk i R I 30% ~

50% , T FEAR 75%~85% , % AR 50% L)
s LR R B B A R TE R (L5 A 45 9T A
S, WUR R BE R R A2 IR B BRIV R
M) PR RS AP T I ), 3 i REAIR 5090~80% , 45 7
i AR 50%~70% , 5 5 5 AR 70%~75% , 5] i
W BE Bk B HE R AR 409 ~50% , T R HE T A
80%~90% ., @7F 60~90 kg HEF #& KB, BEA IV
s 2 TR ] () 2 B 4 mg/kg) FTARL BR ) (4 755 1 2 mg/
k) EERREE (BE B 60 me/kg) MR EE (BE S
30 mg/kg) \HE A TRER (K 5 it 60 mg/kg ) FET R V4%
(BREE 30 mg/kg), HoABge i IS mdh VRr 2k
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iz i A S AL R AR DR R BRI st ALy T F e 3k
K (HAL) $: 2 PSE A =4, BRI FE K (RN) T 2R
WA, O RERR DRSS & 8 H (H-FABP) 2 H Al g
[0 2R U i R 45 5 2K 11 (A-FABP) JE KR i UL i
55, WLAR AR 2R (MyoG ) BE R 45 2 1 it 1 1
I (CAST) BB 45 8 1 [(CAPNT ) 55 PR A4 2
P11t ILCCAPN2 ) J R0 JIL PR 21 24 2H nid A s A 5%
Mo F T 2 A0 0 PR B0 DI AH DG 1) 5 R st %
TRAK, 58 2O 4% B AP 7 vk o A8 R B E AR
AT B SRR AT IR R RE 2 B XA AL,
Tk e R T IR R AR R YT
R TR S E TR TR RE S G P . 5
FE AR R, FEIRULIN pHAE ; H AR 281
FURG D5 2 1 1k 22 22 S BO™ 18 AT AR AF
Sy EALR, PR S, ARITF RS T H
FRrp = A YR, ARAE T AR i R B
B, SEURRRRE R TR, R, fERE
VB EZ R AT BT AR T P B B ek
AR, e C HAT B0 BRI 22 5 5 5 LA
pH (BT BRI TIAL, 36 MY 4EA: 2 D3 vl i A
(AT AR A0 B AR o 30 o T8 3 B () A sk s o 551 ]
RS 3 2l 36 PRSP 0120 SR B AT D BRI
JEE 3 AR VLT AR R e R €0 5 HOAR R s in B- A 3



L 40 - EELHE

BB R R G ARG AR R B A LR E-F W, F

R AT PORER B WUS TR T e T 42, 28
Jot 5 2 B RN OR 28 28 AT AR e 1 A IR LR AT 4
PO FEARAR DT U S K 2%, —Serh B 2GS
FR AT DASCRE S A AU o PR st o 3 R AR R RE T v
REFE MR 50K 5 5 AN 7 R 2H B HE 191 L %
IR NNER: & SN R A e BTy IF: N
Bl AEAE 2R B R COBRPR U0\ KA IR BESSE, Al LA
AR AR, FBEARAR T TORR | 25 55 A 19 pH
{EHFRKTT WG A TR HISE R, Jk/b PSE 7
(4 % A, B Lk 0 rR S Al DT 5 4 P A
B3 ORI B R SR EC A AR O L L AR
FIUMFLHE B IR TE 5 T R R AT i) & BRI
AR LE P I A A 5 i, SE P N RV S 1Y

AREE

3 HEFMRSARBEAFEREH T
ERMNE _ERRIZE
31 BNEHREHFENINER

AT A E KPR W, JE R
PR L b T R B R AK A RE IR, A ) A R B
JE BATHY . ABIR EHE P ANAS 10 0% 3l A AE A TR D)
PEFIZ TV, B AR R — O 34F, 2Bk
R RE A . 7EFRE, O RUA ST 1A A
MNTER G TR R T R, HOm i AH T
o

KEEBNHKIE MG, E2FHEZ
W A5 E o, 2RISR AT RS2 . 3R
EFE ALY AL, T ETEAR, K2
A PRI 5 B I, AR A Bl R
K, PUAEERE S 22130 ARG SR FE B 8 5 K
A AR R ST RANT, s LTk
8l HR, RS, AN, 2004 E
B, —ERE B ARSI OR R, A
MHESH TR A Lok . 2007 4F, —282 )y HEL %
HRPENG , KA AT, S RBCER Bk,
HERREK o 2008 4F- 75 15 W] R T &5 K A0 T K i
T, S EUE S O v AT AR AR S T A ALY
/D, 2018 4F 9 H FF 4R AR I R s B 4
[, RN P AR T 2y 3 i bR A R
WM T . R TR, #METERL, JEM iR
IR R, 2020 -5 R B g s, AR

WA SO — R BER R . B, ERBOR T
RS B R KB, HEZ AEETT S
WLV 9 B 7 8 AH 24 5, DR i 4 o B 1) ST
58 36 108 T L R) 3% % IR ) 45 B8 T il ol
AR, WA RET Y. fa, FRERMA S
WX AR WAS A M0, BRI [ AN, A58
A EER AT IR + N T 5% BB S5
WrAASE, AT AR K L, fRECRM S 7
WEHMHAE D, WEERERENNE.
32 BWEFMRSARREEIFE S TERMIE
ik

FEREA T, TADREBUAR 7 SR AR 1 70% A2
A, T LAk R A AR Sl 75 B AR 1 B i
WK o ALAER, TRRHEURHIL B Sk A A% L ik
WFSE & 09T 2 W 5 | BIWF & e S A Ak L
FoOr RAERVE IR S . — B G4k ok
R HUEURE LA ) RDRHEURHE IR, BFFEARRT T
k1. DDGS | & [ G S5 I N FHE AR, FRARER
Ky, B SA AR Sy A H 25 %
A A JEOR, ARPEBIAREE (AR, BnA i
2 i O R R R R RS ) e il iR A, (il
T MR B /KT F AL G iR AR AR 29%~4% , AN 25T
ARHERE, RIS TS RR A, JEREAR T
RIWHE, ZMATTGY . | ARA KRB &
WFFE T &3, Jobt HAR TP RN AR 1 57K 7 (i NRC
AR 23%FFAKE 17% ) il 2% 21 B IS Wr ik
KAERE RIS s MiAE G (1 HOR SRS -, Cit
i I 3N S B S SRR AR R R H AR
K-, SRR A TE 1 5 AL T e, 8L
FPRE A = e T B, - 3 3K P 3 B i ) RE A1
PR B T B F CFTR 33k, ST IE
YELS16) JESE T PR HAR A AT
TE (AR o T T R R R A e R R
P AL R A 2 1 A0AE BE 55 38 80% , I 2 T
T E R T A TR & R, AR K 2E A
FEGRDR Tl D2 22 S L ZURITT 1 1 AR A
AR T RERE L A 1RDRL) , I v SR AR R A L A Tl e
SR, (B EURE 1 HARA RN AT, X3
TR A 7= R Ok D R A R 1 A SRR
R A EE DO ) N NIER S R Y U W S VA
P, FEECA RS R A K R 1.5%, A



S T R B T ESTRYY I £

e 41 -

2
S

A 1 kg B R EE I BUIH AR 0.45 kg B &2
0.39 kg, BEIREIX 13% ; 7 b HETE 247 4 T HEAT
J&i o FEFE M GORAR T AR T AT S AR ZY 1100 J7 0,
MBI K TSR 29 1400 T3, 0T b TR [ 4R
1 ERDRHE 25 Fn et i FLR I BOR , A R TR TR
AR TR AR, & & s i & e

I SR 0 AR o 5 R R TR ORI 2 4% b
A il 70) | 25 2R SRR BT R AR K I S PREER: g
P IK A LR B A KA ) AR TG M
Sy PR A R R B R R YRS R
71, BEERHEALROR , BRI R 4 1R i
RIAT REAR SR A DR A , PTG i Rt Y o 1ol
Ry A PR A v TR B R R R, R IR
KB, AR TR WA RRE S
% BE ARG R, 9 Canml VB B AR ) S
W YICR ML, BRI 28 il o 7E A 2 rh 1 HE
i, o5 — 5 AR SR SR I JEAE T AR
it is S5 AT FAR R e =R Ik, filn,
FEAF A DRk A 7 v s it T ) K Ak AR, T
DI 24 il B I A 1 6 5 DR R AR AT DAk RIS TR
PE R IAENH LR G E Z UI6E s RV IR B R B
M Ak A 7 0 o AR SRR A AR, [l
5 1 ] Rk 18 P9 A T R SRR . 2007 4 LA
K, KRR A 35K 4 8 B2 B 2 50%, T
B O A TR P A L BRI AN B 30% , 2B fif SR 5
BA B KR, XA T T R AT 2
SRR 1A B BT

H A, 22 B Br i et Eoskik o sl A 7=
288 ARG N B e A R R S, SR AR
ko VER Y E SR SRR MOk, A
RERE E— 20 Insm gl 8 5 5 IR R 22 el 5, =
T AN 2 B L v 550 ek ROkt 5 o R 1 S
I, [ Ak AR B8 T 37 1 17 e o) 0 o e sk L e
Wkt , G2 FRIERUAR I35k 5 B0 5 )i 11 K
W

S

(U] Emg, 5, WIS, 45 2020 4F B A 507 Il 8 35 S5 1Rl 45k
e 2021 AR R RS LT AR T BOE BE RN, 2021, 46
(2):6-9.

(2] Tmi, M, RIERE, 55 JEE AR R[]
FRAORNE, 2020, 47(11):114-124.

(3] A=W, JAET, R4, 55 2 A AW X i B vk
AE S SE I RE RN BT [ ] AR el k224, 2018, 49
(3):58-64.

[4] ¥25, BHEIF. 201V SE R rp W E RO TE kIR [ C . sh e
FEWIFEHERE (201241 , 2012:42-67.

[51 U2, BRUK A7 4% R W 25 -5 2 55 ki [ ). vh [ 4
#H, 2001(24) :28-29.

(6] MRECA, HEL, ¥5om T, A5 ARV FRIXE NG AE 7 g Lk
AN E AR AR AsZma )] B ERDEL, 2001(15) :10-12.

(7] MRWeA, FREL, 955588, A5 7w 1o A K i A 1k
AE K € AR S VB AR AOSZMA LT ] FR 44, 2001(2):26-27.

(8] MRWLA, BRAHr, ¥ sy, 55 A IALRI PR U
FEVERE M AR AR bR B AR E WX R B ], 5%
#,2001(1):13-16.

(9] XUZ=80 J b fnpR e 5 e e W TR R LA D ()] & &
Ak, 2004(3):8-11.

[10] Dy, i, e, 55 a2 Rk (5 Och T m ke i
FARERR LT RE G ERHYE, 2021, 46(3):1-2.

[11] o5, RN, PRIA", 45 42 A Sl BT 42 2 B R g
HORLC A HE FRUFTE Ik e—5 TUm 2 i RS 72 R
WSt S, 2006: 173-186.

[12] Em, BT, ¥, 55 2018 FEEEFR [ Al 5 7 5 bkt
HARBIEHIE )] ) R EBUTEREL, 2019, 44(6) :3-6.

(13] Tmm, M5, MRIERE, 5 2018 4R JE A3y Il 3 375 45k
KRR EW T RERCGERHE, 2018, 43(4):4-7.

[14] RE&EE, 727, RBREE, & G WRUERVE FRM BT E S TT
HERELJOL]. i a Hdids - 1-13[ 2022-03-22 .

[15] WU Y P, JIANG Z Y, ZHENG C T, et al.Effects of protein
sources and levels in antibiotic-free diets on diarrhea, intestinal
morphology, and expression of tight junctions in weaned piglets
[J].Animal Nutrition, 2015, 1(3):170-176.

[16] WEN X L, WANG L, ZHENG C, et al.Fecal scores and
microbial metabolites in weaned piglets fed different protein
sources and levels[ J ].Animal Nutrition, 2018, 4(1):31-36.

(7] axEEE TR ER SR Z2 51 2 (SAC/TC 76). 174 ER
HIEFEE AR, GB/T 5915-2020. 2020-09-29.



C A2 TREGR FAREREEME 200245547 5)% 4

Guangdong Journal of Animal And Veterinary Science

S

DOI:10.19978/j.cnki.xmsy.2022.04.08

EEEMEMRGIEERAREESFREN AN
Rt

SHLT SRR, XIEIES S, XDEHES, B, MK, Bo5HL, TR
(LARR RN R BB, TR TN 510642
2 AR R EE BB E e, AR T 510642
3 A RIS S IR A R |, b A Z)E 050022;
4. AT B RCE BEEARIF ey, WG A K 050094 )

HE . ARENEMRE—R TR RARTY, T 20h THEMM L FF ER M
WS, BARABE B B R R X E T 2GR ER, AL L0 H
PAEFRHZUET MEEAEHARESFRRENS MO BEEARLNKESTE ALK L
RN, RV LBEA AR ERAT S T EOHREE AR AT LRATRE, §EA
FT MEEREHRKEFERENAWEST EIRA TR AR F I,

XEW: AT, MkE;, o RE; HREAER;, FEH&A

RESES:S816.7 XHEIFRIZES:B X ELRAY: 1005-8567(2022)04-0042-05

Research progress on pharmacological effects of major
flavonoids compounds and their application in
livestock and poultry industry

WU Qi', ZHANG Xiaolin®, LIU Chaoxia®, LIU Guanghui®, TIAN Zhijuan*, GAO Xinzhao*,
CHEN Fangyan?, WANG Linchuan'

(1.College of Veterinary Medicine , South China Agricultural University , Guangzhou Guangdong 510642 ;
2.College of Animal Science , South China Agricultural University , Guangzhou Guangdong 510642
3.Shijiazhuang Hope Animal Health Technology Co., Lid., Shijiazhuang Hebet 050022 ;
4.Shijiazhuang Animal Husbandry and Veterinary Technology Development Center , Shijiazhuang Hebei 050094 )

Abstract: Flavonoids are important natural plant compounds widely distributed in flowers, seeds, nuts, roots
and bark of higher plants. They have a wide range of pharmacological activities such as antiviral, antibacterial,
antioxidant, antihypertensive, lipid - lowering and anti - inflammatory. This paper mainly reviews the pharmacological
effects of flavonoids such as rutin, quercetin and genistein, etc. Their applications in improving the growth,
reproductive performance, and immunity as well as the quality of meat and eggs for livestock and poultry. This
research provides theoretical support for the application of flavonoids (rutin, quercetin, genistein, etc.) in livestock
and poultry breeding.
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The mechanism of bile acid receptors mediate the bile acid
regulation of intestinal barrier function
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Abstract: Intestinal barrier is an important basis for animals to maintain homeostasis. Many factors can destroy
the integrity of intestinal barrier, leading to bacterial and viral invasion and systemic diseases. Bile acid, as an
important component of bile, is synthesized from the liver with cholesterol as raw material and can be discharged into
the digestive tract together with bile under the stimulation of exogenous food and related hormones. Bile acids not only
emulsify fat, promote intestinal absorption of lipid, regulate liver function, increase energy consumption and other

functions, but also play an important role in maintaining intestinal homeostasis. Bile acid receptor are distribution in
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the animal internal organs in the body, after bile acid or bile acid analogues activation play a physiological role,

and play a role in different organs of mechanism is different, in the intestinal tract, mainly through the bile acid

and bile acid receptor and intestinal flora in regulating intestinal steady state, the three interactions, and checks

and balances. This review focuses on the roles and mechanisms of bile acids and their receptors in intestinal

barrier homeostasis.

Keywords: Bile acid; Bile acid receptor;
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oy TR N ]
o RN TLCASTDCASTCA LSRR AMPK B LTl st 050
T2 2ot ST LA R
Wi 4 41 l.SlPRZEIUijer‘;fféﬁ g{;;lﬂéz fﬁl{ﬂaa—i@ﬁﬁ
GCA TCA . slalis - Burg 2,
SIPR2 GCDCATCDCA 2. 7emfi ki s WP 400 F TCA i3 o SIPR2 G Cartier 35
JEPIE « JFF 4t it GDCATDCA  ERKI /2 fll AKT {5 5t s, AKT AHMLE B (030%  Studer 55121

X FXR A0S 2 CE

1 : CDCA : ’E UL ; CA - IHER ; LCA : A4 JIHER s DCA : B SAUIHER 5 3-, 12-0x0-LCA : 3, 12-% A IR ; UDCA : fE L EUINIR ; TLCA : 2R fif 41 11
P2 s TDCA : 4~ il it S8 BH R s TCA - 2R B R ; GCA: H & HHBR s GCDCA : H & K8 i S AH R ; TCDCA « 4~ 8 A IR ; GDCA - H & B S IH IR 5

TDCA : A-fifi i S R

SO SHLUP AL SZ R B S KA, I
TR B I AZ AR LA K 2 AR I R B 45 A
SOOI BUE 4 B I 45 T A5 R, AR v B
Jo VA . B 2 T R G328 S5 g S A 1 3 R 1
TR B CEEIE.
2.1 FXR

FXR T 1995 4 1 Forman 25 \ % 5E , BERAI 9%
AR ELEE S , HAGEUIHAR (CDCA) B4
A FXR 4 BB AR 32, VERBEKE 288 5% & PR
FHEXR 0 h 55 INT-747 0] DL o bl B % 4 2 8
H claudin-1 . occludin . ZO-1 35, KMEE Wil 1)
o] A I - 7 o INT-747 2 3R Ak /N B & BH,
INT-747 #% FXR 324K 5, 1807 4 R 4 B 1L-
10 INF-y i Z 08/ 3] Wildenberg 25 % i i I 41
MR FXR A5 5 8805 5 P2 & - 1L-18 . TNFa 11
FEAENEE Y . Gadaleta 55 2 BLAE B L Kz 4 v
BRABALE], FXR BTG LT 56 246l TNFo 75
S NF-KB #6556 1035 FXR 78 b 2 40 b
B e W RRE , IFm N 3R TLR A 319 RAE [

5, 1E W38 K 45E DSS (dextran sodium sulfate ) £5% 7
Hr, INT-747 TR N S IA A] (AR08 T 1 2 i 1 i
BV, IR RN T RB . VFEEITIEAREL,
FXR AT 4 0 AT 5055 4 il 2 F SOCS
(suppressor of cytokine signaling) % % "' i) CISH
(cytokine inducible SH2-containing protein ) 1 SOCS3
F18) 28 T 49 ) T 200 2 A B2, SOCS 3§ R 41
EALEE 1 1 (activation protein 1, APl) A S5 R T
kB (nuclear factor-kappa B, NF-«B) 25 4ig & {5 53l
o 25 D FTRATAL, FXRAZARREGE , AMLAT DL L
PR R A R R, 38 W] LRI S AE Y A A
Xof T e B A DR BAT BT L0
2.2 VDR

“H: F D 524K (vitamin D receptor, VDR) /&t
PRSI s R 7, iz e A T NN J
S5 W R B K AN . Kong 55 S50 B 58 &
BL, VDRE AR G R se BN 45 i 1
B A ) AT BE ), TR R AR A v AR TG
FEAET . VDR HE A RER /1N BRUAS RS I L 3™ 2 F)
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5td7 , WIE BB PER N, B E R (Z0-1) |
K45 28 M (Oceludin) 7K [F] 8 -1 (Claudin- 1) [ 3
KRBT RERT81, Cantorna S K VDR W] AEH o
TR 25 ) T 2R A 1) G RO R B IBD 1Y
S0, Liv SE0F9E & B 1 B2 % VDR 045 W 42 1)
BILTRIFR 53 3 e 4 0 1 i) DG B 455 A 5 p53
L IEHJE T JE 69 PUMA (P53up-regulated modulator
of apoptosis; PUMA ) KA b Rz g =, e
Y R FEE e e DT /D 235 M A S g 100, BA I AT LA
ok B bR A 4k R R D A2 K (vitamin D
receptor, VDR) 3Gz W41, VDR 38 12 WF A AL
Sk T R ARk, BT MANTEE
2.3 PXR

PXR J& T 52 IR Z 5 1) — 5t o PXR AT 4 il
CYPTA1 BEHIAHE %, IITTERI TR AT L
PXR 34 GERHIF A-FhAL22 R, A5 1B U
YY), RiE AR Rz &, S5
RIS , ettt VAL G, 4ERFE s RIIEARAT T
Y FEBEIIRE 4. Garg SEHFFT A B, PXR ALl
il NF-KB A5 S % , WA IAE , MITZE I b B s
TRERETT; MENCARELLI SE0F58 L], PXRAKAH &
A AT NF-KB 18 8 M T 5 )i 8 B0 L B4
WISER AL 26 40" TSy SEae A B PXR A
TG AT LARHLLE toll FESZAAR 4 (TLR4) 1Ak 5 [ FRIRERRR
3% Caco-2 IECs 1Y PXR A L) Bjj 1F TNFo/IFNy 75
SHRBERRIR , X2 ST BRI RAT K. PXR
HIFAT IR NF-kB A5 Sl , FEAK TNFo/IFNy 755
R AR 25 P e el (MILCK) 61K R INK 1/2 AT
U SRR R BN R 175 S 0 b e R R T e )
PRUS-47 - PXROIE 75 A (5 22 8 (L P450 2224
i 24H1 585 14 2 F1 3(MRP2, MRP3) & A {2 St AR TR
AT, Wkt T R R 2 AR R 0T 4 i ) 2
PEHITS, PXRIE AT % 2 (A S A T A S 5 )
P 1% 32 R (peroxisome proliferators activated receptor
PPAR) , jiid 4B A A2 00 254 1 PPARa 1Y
TRUEEELA L, DTS SRR AR 8]
24 CAR

CAR J2& 1994 4 & By — FhIOLAZ 244, 1h
NR NRI13 5 A i iy , A% A2 (A8 52 e v il — Bt
FEAEAE TR/ ING . WF5E 3R W] CAR AT D) 4%
14k PPARa (Y T A AL, DT 522 o R g 2 148
Yoshinari ST 78 2B, 7840 0% CAR 7] g

i 1 Yes #5C H LA 2 Wnt-B-catenin SRS
JHF A g 0 A
25 LXR

LXRs J&— IR [E EAL IS, AEIRT BRI (0
TR 1 4] 2 WA I LA B 5 ) AR E v & 4 G AR
Fil. LXRs f 4% LXR-o 1 LXR-B2 Fift [5] Y5 ¥ 7Y (21
LXRs AJ 55 CYPTAL B Kk, e I 0 H R
preA) ) Jg &L TE o1 K8 1 (Niemann-Pick C1-
like 1 protein : NCP1L1) & = 247 TNz il IR 40 e
NG —Fh A, EZA T G I 5 IR
NCP1L1 @55/ R B B 5 1% B I iz e 2>, [+)
X KR 5 1) 5 A IALRE A AH L Y PR B A
Duva 55 & ¥ LXRs B9 307 10 842 NCP1L1 i 3R i5
AT 9 7 JIE ] ) W A 5051, B T I R A2 AR T
# (scavenger receptor class B type I :SR-BD) 55
JEL A il = R 9 B T 2, Briand S5 7E
T A A AN B AR AR 1 45 R BT, LXRs BRI T
SR-BLIIE TS, fEZFh4iferf, LXR #ashFI&R )
PLBEE LXR-oc, FEBHHE X 200 M 34 78 g 41 o) >4
2.6 RORyT

RORNT J& TH%3Z AR5 , TE 2R Gz i ik
PEPERIR, MR & & 245 B 7E N S h R ik
HEVNE, RORYT ZEWME CD4* T ALY % 7 FEhfg
HRE HLOEIDS . A2 RORyt & Th17 i
3B LA K 3 Ik EL AT (TLC3) 7= A R = A Th17A f
WAL, Hang 1 Song AFFE 22 BH IR , FriJE 3-
oxo-LCA, A3E L 2 M s 5 RORyt 45557581,
HIFFTIIFEN , 3-0x0-LCA 5 RORyt YL G FEAE T 1L
17 WA A Th17 AHREACRE , T8 1 /NG A
RIFP 7T SAE . X RIS T RORyt 143
FN BB AE AT JEAE RN 5 LRI o ) Je 5
R IR R, YER T imE A Y AT
FAPER G A
2.7 TGR5

R BRI Z R G E A MECZAKS
(TGR5) , WHFR K G FHBIALT IR Z 4K 1, 7E
2002 4F B A IR, S — B REIE T2, S e K
JETIRE, I OB UESE7E B 18 T g i 37 b & $4  2E
A AEHILI00 ) Kawamata 55 & BT ER BEA ] T
i 4 5 400 B ) A I T e A R Al TR T
w2l Keitel MBS R R, IHTHER K TGRS
PS4 I IIE Kupffer 1 TGRS J5 , B LPSi4%:
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) TNF-au . 141 -6 (intedeukin-6, 1L-6) .14 %-1B
(interleukin- 18, IL-1B) | 4 % - la (interleukin -
la, IL-1a) S 4R R 40K F R B K FH BT
K63, Hogenauer 5T 5¢ & ML, F TGRS B ahi37 ¥4
5 NAZ UM TGRS 5, RS H TNF-a, AT
Z-12(interleukin-12, TL-12) Z541¢ 4 41 fifd K 543
BB s/ e4 ) WK 5 TGRS 454 5 518 G
GRS A (protein kinaseA, PKA),
PKA 73 532 3 ¢ - Fos 3 R 335 1M1 )8 55 NF-«B 1%
P, TP 5 AR R k) i AT A1 TGR A%
AR B o 0 ] S SAE Y R VR AR LA
2.8 FWAFMEM2/M3

M Z K& T GBI ZAR, it SAF G
EASAREANFR N AEBEAVER . BT T E
b M2 AU 3 F 2 A L LA M il oo A
W &P, iR (taurocholate, TC) 531 BO L
21 L M2 R A A2 AR S A AR AR A, (A
W CAMP i di/b, If 7= RO H o IR R AT
1 M2 SZ AR ARF T LA P 4G 25 vk 52 1 st
PEAR AL . M3 B 6 A7 AR S T i CaMKKR/
AMPK & A2 980/ [ 4 i fig B R R L) |y L mT A,
M2 Z AR, T BN A& A S, VR A
B REE—LI0E , 1T M3 324 (38076 D AT LAk 20 B
YRR TR
2.9 SI1PR2

SIPR2J& T G EMIIAZ RGN — 01, pF9Ek
B ST1PR2 J43G nl fE RS A U 3851, B> S1PR2 AJ
9 2/ IR A MU A T RAE FIFEF Ao 57
5 B, TCA AT LIk STPR2 J436 i vk sh 4 4
i ERK1/2 FAKT {5538 1, AKT 38 2 A3 <
HLHEARHFR AL 2 A FXR AR s 262,
PRS- PE295 7 shRNA N R SIPR2 3k, A g 541
45 A RV RRIECE ERK1/2 F1 AKT {5 5 8% .

3 INgE

R R 37 PR 7E LA S K1k S pE A i 3R 3k
BoE R AL A2 B2EAF I R B, BT 1S ST X s
20 f 6T 200 TR TP R TR RO o FXR AR AR R
B BRVA A 9 R OCEEE ], TGRS E
BN N W BT 37, PXR R85 A SR B
PR AN RS T 10 L 2 B B D BE IR, i i TR 9%
BRI AR A, D8R IR o) 200 B 1 75 1 A

I, VDRE it iR i 82 8 SR ny e B st g -
KA A A Re ST, AR IR BRI AR A T R T G
HEVERT, LXR .RORYT . S1PR2 2545 £ 2 4 fitd
VEREPEZRIR , FE T IR 1R A Q542 1) 98 AE T 1 ke
BHATEAMIER o IRTERRAE ek in i) 76 4
PRI HE D DR R R 1 e VR R MR B AN TR
BALPA TA] R R LA FH LA B AR ) A2 4k 22 1] fg A HL B 2R
EWIE AR, A TR
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Research progress of rotavirus infection, immune escape
and relevant vaccine development
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Abstract: Rotavirus infection can cause severe diarrhea in infected individuals (humans or animals), and young
individuals or those who are old or with compromised immune system can develop symptoms such as severe
dehydration or even death in severe cases. In the world, approximately 200,000 youngest died from rotavirus infection
each year, posing a substantial challenge to the world public health. In addition, cubs of production animal of our
interests such as piglet, beef calf, sheep lamb may also die from rotavirus, causing economic losses to the production
animal industry to a certain extend. In this review, we summarized the genomic characteristics of rotavirus,
characteristics of infection and proliferation, the immune response induced in the organism, and the current state of
the vaccine research, providing reference on the development of rotavirus vaccines or therapeutics.

Keywords: Rotavirus; Immune evasion; Infection and proliferation;  Vaccine
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Research progress in the application of fermented cassava
residue in livestock and poultry production

MA Xudong', ZUO Qingqing', SUN Haiyan?, ZHENG Yongqing', LI Bosong'”
(1.Chinese Academy of Tropical Agricultural Sciences Guangzhou Experimental Station , Guangzhou Guangdong
510140;
2.Hainan Key Laboratory of Tropical Microbe Resources , Institute of Tropical Bioscience and Biotechnology , Chinese
Academy of Tropical Agricultural Sciences , Haikou Hainan 571101)

Abstract: Cassava residue is a by -product produced in the process of cassava processing starch or alcohol , which
rich in nutritional ingredients, such as starch and cellulose. The cassava residue is easy to produce mildew and cause waste
and pollution of resources. The poor palatability of high fiber and the existence of anti—nutritional factors limit its application
in feed. Fermentation can increase the nutritional composition and palatability of cassava residue. Fermented cassava residue
can be used as a feed material in livestock and poultry production to animal production, reduce breeding costs, and realize
resource utilization and reduce environmental pollution. In this paper, the improvement of nutritional value of cassava residue
by fermentation and its application in livestock and poultry production were reviewed , providing theoretical basis for for
further research and utilization of fermented cassava residue.

Keywords: Cassava residue; Fermentation; Nutritional value;  Livestock and poultry production
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Research Progress in Detection , Isolation and Identification
of Salmonella

WEN Zhenyu, ZHANG Hongxia, LI Meixia, ZHANG Jianmin, LIAO Ming, QU Xiaoyun”
(South China Agricultural University, Guangzhou Guangdong 510642)

Abstract: Salmonella is an important zoonotic pathogen, which not only causes great economic losses in
livestock and poultry breeding industry, but also its infected animal products will threaten human health. How to
effectively monitor and prevent Salmonella has great public health significance. By summarizing the current detection
methods of Salmonella, this paper summarizes the following methods: traditional culture methods, immunological
methods, molecular biology methods, spectral mass spectrometry, biosensors and so on. Each method has its
advantages and disadvantages. It is a feasible idea to combine different methods. Looking forward to the future, the

miniaturization and automation of detection equipment is a major trend. How to develop screening and identification
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methods integrating pretreatment and detection is a hot topic of Salmonella detection methods in the future.
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MARAE ) 1T FEAS W S A T AR VD 1) ER T R R
P FEYL T IR T = P VR W AR R S PR BT AR . ELISA
T3 A SR A I £ TR U T B TS G R A K
(74, AT LA3E 8 )42 ELISA I FH B sz e b A 55
PESEG W8 V0 1) R ol ) 4 20 g o8 B HT R
P38 1 ey B BTG A — 2D 2 e 4
22 Mmimzh sz 534 (LFIA)

FEF LFTA 1907 35 40 S 28 i AR i S g8 833 2%
2 [ 2 FE A PR 2T 4 25 I L R SRR S 5 IR
R Bl A LB R 25 5 i, P A28 e AR 4 8 e 938 il
et ] (3% X3 R — MR . LFIA 7] LL3RAS
SERFAER, E A BT I . 9K 4 0kL
FERPEZM R AR )z, W AED T TG
ARSI . BEE AT AT & R, SR R
G PE JE MR AR S W AE AW T &, anat B e e 1k
W REAN K BR (GMBN)AE Ry —Fop BUAR 19 | il &
() B TEFEHTIAR (mAD ) 1B4 AR 4 biic FIVERST
RS AE RGN PR | i Jo 4G 0 B[] 8 e e
D7 RIS T AR K Ak g ls-ol,

23 REESBREAR(IMS)
GPERE 3 B AR S A B & R Ok 1) — T

FAR, nrERc . n v s A By, vTH T
SR ipu U A P BUR SN ER AN G sty L OATE S5
PR PEREERBIE T2 BRI, nT R R W
BRIIPRTT, 0 H 7ERH IMS T m e, FRA]
T L U E WA T & 4R 4 LAMP & 5 IMS 25
A AT i p X — ] ) IMS AT 5 AL SRR
Wang 55 AT G088 B 70 125 0 20 B 1) () i B 2 A8
1778, S HPTAEYG RS A, BUR T80T
FR) A B SR

3 SFEMERE
3.1 EEEEHE KA (PCR)

PCR LA & 3 R e R, 2R
T4 5y B WG IR W — PP () i o e, i e
F T B9 E B PCR(qPCR) , REFEML R A HE
JERKIN B H AR AR, HJCE S JCEE
TK, R Y R U AR, ELAGI e
Mustak 55 A BGHIE T — B H TPkl i & v 1T
B R ZE VDT TR B Y qPCR X7 &, qPCR 45
R AT A3 45 TR 1009%— 2, 10 45 P Fn gk
A A 1009107,

BT PCR(APCR) AR T qPCR A JRs B4, J&—
PB4 PCR 7%, RIF] Z AL 7EF dPCR 7E 2 S IUAE 2
ot e 2 0 e Ak, AT RS R bR o i 2 0 1 10 T
BoE s HArs Y, %t qPCR 5 dPCR BEFTH R Z2
Ja KB, dPCR HA B = 1) 22 0% AR 2 1Y) TG 5%
ALY, DufE NDITFE R T —Fh 4 R B A 1 37
FTIMS Filih #4545 dPCR B AR B 73, nl R =
10-1 CFU/mL {70 1T B K-, 1% HiAb B 5 2 ] AR
S Z Rk AR R, TR TR
(PRGN, SR, qPCR Fil dPCR BT 12 X 401k
AN AAEAN I . 15 PE PCR(VPCR )& %: T PCR ME—
RE A 34 15 4 M 9 5 vk o SR, AR PE M T AR
vPCR I —MMER BT . Z55 LU, AHXTT vPCR
1, W% qPCR . dPCR J51.

32 N ESERYEHEA(LAMP)

LAMP 38 i3 43 A V0 1] QTR AR 36 K] invA o 52
PR Sk, § SR, (BB BRPE R R,
AR RN AT A I RE TR, AT i LAMP AR R
PEFNEEURAE | AT AR Ay i 228 R4 5 V01T EG A 1) —
Jiids o T3 AT o R A1 A [ S 6 T L2 A 2l
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5 LAMP B R AT, A 98 R BB 8E SSAQ JE
PRIAE R LAMP A0 70 1) E T ) 3 8 PR X6 UL 1) 70
7 PGB A 3 78 AT AR, AT 7 A 1009% 1) BH 4 25
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2019 4 E A TE VDT ] I TR 4 B MR A 2 U R (K] 3 1
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PUIRE ST, XFUPT TG B B FN VD T EG B 1 B
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4 BETFRIESHAE
41 ERWEBHLMATE S CITHE RIE
(MALDI-TOF-MS)

MALDI-TOF-MS 1 J2 i 1 45 30 95 Ji P 2 1 Jo
F& o &1 (PMF) 5 € 0558 e v o o (1R AiE i
BT, PRt S 43 B, MALDI-TOF MS
S — P R HE A ) m AR KOE A T
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BF NTS L7855 Y KRR i 1E 118
4.2 HHEEIE-RIL(LC-MS)

LC-MS & MALDI-TOF-MS () — F 48 B 1% 5
e, O B S AN A B 1 SR, I
MS K, B4k MALDI-TOF-MS 7] LLTE & Filfh 7k S
IRV, (HARDT B ST 445 88 Aok 7
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Fl LC-MS/MS 48 1% , % S. Typhimurium Pl K 4B it
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FIMHETHR IS (SERS) 4. NIR ILREMSAEREIA T (TR
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U, PRI AR EEER TR E A% DNA 2577 8 BE R Sk
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6 ETEMERIFNTE
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BIRE EN E2r.4 B | NS RS S X Sl Sk 7/ S I D e
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TPEAL G WA SRS MR . 1%
B 8 D RO A R 5 BTV 1 R B PR 8 2 1A%
SRR AT, U5 BT RS S 8 i R S et
B, B ARSI (55 o Melo S5 5 < 3 1M
HL TR R K (CMCG) I 28 22 SRS T
PR P, 38 1 T r vk SRAT e 1 TR i o
JITAey S 4 G R A R i REAT ARG A2 A% £ ol ik o v
MR 2 St et — PR | = REUE 5
TRy vk, A H AW G R AT SR . 2R
iy, FCRAR A A R BCE AR, A BAT,
PR T REA BA A R A o & BC T — PR 3R
PR, oA R RAFEACA , FFE IR
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6o Wk P AR S o e S5 14 BRL A i S ol
BT XAFE, B HEEYZ K. Chen 55BN
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) DNA AR IEE% , FH T VDT T QTR 5% DNA J Bt
W, SRR B R AT,

7 INESERE

HT, VFZ 8 a4 4 90 % MR s W se
=K IHE AL G B R Rk, AL
B 4~T d, SRR D), AE A IR, AR =
alife 15 2 A WEHE R TD T TG R 75, X H A PR
Ry AN AT AR Z Ak o I BEAESR VDT B 1Y
o 5 1 € AR GE 1 43 85 355 5% 5 1% 1o A AL
BT R F MRy T AW F T e RIEF Tk
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