Q“

SINDER & HILE iaifil

= Fum

SI N D J ~x
HRMEBEXBTERNRITES s 2

FORFIE IR

Trends in the Epidemiology of Pathogenic Escherichia coli in Swine

and Current Status of Prevention and Control
BEAN: BFRE ML/ Ruk

Speaker: Chen Jiazeng Doctor/Product Director

Tel: 15066253812
Tel: 15066253812

= M =]

Nanyang, Henan

LIFREFRERRBBRLE
Shandong Xinde Technology Co., Ltd.

SLIFRGFEMFIRMBIRAR
& Shandong Haili Bioproducts Co., Ltd.

20245E4H10H
April 10, 2024



SINDER =&  HILE i@l iy, c—
; | SINDHD; =

EHERBERHYS

H X S .
01. Current Epidemiology of Escherichia coli Infection
conten
cCo nttg nts 02. KA ERBBFIEEE
02. Measures for Prevention and Control of Escherichia coli Infection

03. KB AGERAREE

03. Technical Stockpile for Prevention and Control of Escherichia coli




SINDER =& HILE i@l el

SIND ).3

EHERBERHYS

l. Current Epidemiology of Escherichia coli
Pathogens




0“

SINDER =1  HILE &l SIND J‘::;
1. MR KBTER: BAEER, Boos@REERT
1. Pathogenic Escherichia coli Disease: Common in pig farms, with over 60% of healthy nine rarrvina it B RRER T &
B EABNER: ISREFEBES (ERMFEEERD |« BINFEESSKMR. £5MRE. KBTEMIE

RIGDRFAGRES; FIEAEmITRER, 2TERAE:

Porcine Escherichia coli Disease: Can lead to diarrhea in neonatal piglets (commonly referred to as yellow-white
scours), post-weaning piglet diarrhea or edema disease, systemic infections, Escherichia coli mastitis, and urinary
system infections; can occur throughout the production cycle in pig populations of different breeds:

BJERE: FEXR. HBER. TIREIE

Sow herd: Metritis, mastitis, agalactia syndrome

R 'R B8R KR (D)

Farrowing piglets: Yellow scour, white scour, edema disease (less common)

BN AF3E: IKBhiR. BRUNEFIEREDS

Weaned piglets: Edema disease, diarrhea in piglets after weaning
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1. FEEER: THRMHPEREE, SRETIRSEREX

1. Neonatal Yellow-White Scours: Influenced by maternal antibodies and environmental factors. it mainlv SR REITT 2
occugs:in figst«parity sows-anditheir offspring

Neonatal Piglet Yellow Scours: Often occurs in piglets around 10 days old in the farrowing house, with a high m

progression.
BIEY), REWBESIKTE, FHEARKIER, EAM. Ti;
Symptoms include vomiting, yellowish loose stools or diarrhea, accompanied by dehydration, relaxed abdominal muscles, a
NFHTIK, PEEETE, T, BARKRMKEBEMA. FEM. L,
The small intestine is dilated, the intestinal wall becomes thin, congested, mesenteric lymph nodes swell, become congest
O FREM: LET10~-308KRFE, ZRES, ETHERE
Neonatal Piglet White Scours: Often occurs in piglets aged 10 to 30 days, with a high incidence rate and low mo
mERNEANS, LABRIKABKE, B FMMRE, FL;

Affected pigs have normal body temperature, with milky white or grayish-white loose stools, gastric and intestinal catarrhal inflammation, and ententis.
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3. Escherichia coli Disease: Edema disease is sporadic, and in recent years, the incidence 09 e
ratezhasrshown anupwarddrend, =4, aE5rE N ey
Edema Disease in Pigs: Primarily occurs in groups of piglets two weeks post-weaning, resulting in acute death with a tend%a.‘}
HES/IEEREL, ARAEHSHIEEER, ETERES; é

‘l
It sporadically occurs or erupts in small outbreaks. Before the onset of the disease, the pig population often exhibits symptorgr " r‘

'{ _
) -

-

- 3
high mortality rate. ‘h »‘ J‘J
RIS, AR, BWZE, MFREXE, MEMK; I‘{h‘ - i 3
Affected pigs show neurological symptoms such as sudden paralysis, depression, difficulty breathing, and swimming motion ' & & 1 -
RTE, REMKE, REE. SHRREAR, SEURE; !:Z:‘v 4

Affected pigs exhibit low body temperature, systemic edema, edema of the conjunctiva and mesentery of the colon, appearing gelatinous.
WD KRR S %, BT LY, SHEKES.

This condition is more common in rapidly growing post-weaning piglets and can also occur in growing-finishing pigs, leading to slow growth.

Wl 4 2 2 Y o




Q‘

SINDER =5 HILE i@l -
4. EER/EBSEHEIE: NEEZETER, NMESSH AR J

4. Pathogenic Mechanism of Yellow-White Scours/Diarrhea: Pathogenesis only requires B RRER T &
colonization to cause disease, and stress can easily trigger the onset of the disease.

SIND

O EHJFEVIE: thMi-» KEEE (WEEH) 2 BRBEE 2B EREE- o
ARSI K- RiEMEPEZ T

Pathogenesis: Adhesion — extensive proliferation (necessary condition) —

release of enterotoxins — disruption of electrolyte balance — secretory Maternity Nursery environment 'lﬁ‘l’-}“ R
H HUREAIR
diarrhea and dehydration — metabolic acidosis — death BEA \ RN 4W'2‘fg::‘f:ss
O #Hms: ETECRTIERMMEXGITE, RAFERM. EFHEERNZES R 1 e Dea':\
. Ingestion > K S
AER, BiESRES S SRARTEREL of ETEC /;’?fmwwﬁﬁ %
e - W R 5] 1
Pathogenic Conditions: ETEC belongs to non-invasive Escherichia coli, TECHIFEA - \ \ 3 Waterand
i \ electrolytes
requiring only adhesion, bacterial proliferation, and toxin release to cause — ,’ T g L \ KR L
' - " - 7 K five Jui
disease. Therefore, its incidence is closely related to innate resistance and - ; : ' ' |
» Receptor
environment. K T *'
™ 5 \-‘. “:C.' M’ . A ,fJ
O ﬂﬁ% ﬁﬂiﬂ%ﬂ"]%iﬁ (ﬁﬁ%%ﬁiﬁ) 23 g 1 i 2 Colonizationof \\\ .'; - /
) ) ) _ '/ 7 ..,  Jejunumand ileum “\ \ 4 /
Pathogenic Factors: Humid environment (favorable for pathogen survival) b 5 i \\\ ) ‘
. ithelial cell
AR (SBUERHERE) Ll

Cold stress (leading to poor resistance in pig populations)
B CGkRABFERL)

Low maternal antibody levels (first-parity sows and their offspring are

more susceptible to outbreaks)
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5. Piglet Edema Disease: Often occurs as a secondary condition after viral dia s AR

O HmilE: mEERAGHE LR EEAZEF D PMERSRHEANG LEMAER K- 5]
RHMMER R FSEZREEIEFENE . WIE FHEER) - HIFMEE - $LR LK
Pathogenesis: Pathogenic bacteria invade the intestinal mucosal epithelium — colonize and
replicate extensively — secrete Shiga toxins — invasion of intestinal epithelial cells and cell
lysis — cause hemorrhagic colitis — toxin absorption leads to vascular damage in the intestine

and brain (neurological symptoms) — destruction of vascular walls — tissue edema in target

organs

O . STECAHIREXAAF EES N H
Hom& ARMERETE, BREEFERNGHGRET Fi PEDVE 2 A
Pathogenic Conditions: STEC is an invasive Escherichia coli, requiring the pathogen to invade and Normal Lesions caused by PEDV

colonize the intestinal mucosa.

O HHER: AFFIL/MEXRIL (BREZER)
Pathogenic Factors: Disruption of gut microbiota/intestinal disorders (favorable for pathogen ;
colonization). ﬁ%ﬁ&'ﬂa wwwwm |
HSREHIRG (S BARGRIEER) _ @A&L\
Damage to intestinal mucosa (facilitates pathogen invasion and pathogenesis)
BEFEIIAME (SEFLEKMARAER)
Low maternal antibody levels (associated with porcine edema disease)

B AISHERRRGEER (REMEESMPED/RIRmE)

RRFH I EHAEEBIBAFTERRNGRER

Diseases causing damage to intestinal mucosa (viral diarrhea such as PED/rotavirus) Rotavirus-induced villous atrophy leading to increased
susceptibility of Escherichia coli invasion of the intestinal
B SFNWS-inde RN E: FISBETNFES SRR mucosa
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6. KAHFERITHR: MEFRZ, ZUBHHEXS
6. Current Epidemiology of Escherichia coli: Varied serotypes, often distinguished by B EREITTTS
RAtNOOSAICIN, = (etec) . MM (EPEC) . BAHIM (EHEG) | FARBEANHFE (STEC) . EAEFARHTE (BFE) %, ETECSHMMN
SEFISTECHEAIK IR L R ERS;
According to toxin classification: Enterotoxigenic Escherichia coli (ETEC), Enteropathogenic Escherichia coli (EPEC), Enterohemorrhagic Escherichia coli

(EHEC), Shiga toxin-producing Escherichia coli (STEC), Extraintestinal pathogenic Escherichia coli (EXPEC), etc. Among them, ETEC is the most

common cause of diarrhea and STEC is the most common cause of edema disease.

IJ Pam@ :

S gy [RECRETE (AR |(0) « WEFFR (F) « #F

R (H)

b=l
Serotypes

&R

Diseases

Enterotoxigenic
Escherichia coli

According fo antigen<lassification: Capsular antlgen (K), Somati¢ antigen (O), Flagellarantigen (H) HE RIS (FEH)
F5 (K99)/F6 (/987P)/F41 08/09/020/064/0101 Neonatal piglet diarrhea (yellow-white scours)
MEFREEFEER)
=% (ETEC) F4 (K88) Sta/STb/LT/EAST-1/0-AMZE 08/0138/0141/0145/0147/0149/0157 Neonatal piglet diarrhea (yellow-white scours)
F4 (K88) Sta/STb/LT/EAST-1 /a-hemolysin 08/0138/0141/0145/0147/0149/0157 BTN AT RS

Post-weaning piglet diarrhea

(ETEC) F4 (K88) /AIDA Sta/STH/LT/EAST-1/a-iA 1% 08/0138/0139/0141/0147/0149/0157 /
F4 (K88)/AIDA Sta/STb/LT/EAST-1/a-hemolysin 08/0138/0139/0141/0147/0149/0157 /
F1S/AIDA Sta/STH/LT/St/EAST-1 08/0138/0139/0141/0147/0149/0157 KBS
F18/AIDA Sta/STb/LT/St/EAST-1 08/0138/0139/0141/0147/0149/0157 Edema disease

BAEmt (EHEC)

F5 (K99) /F6 (987P) , F41. F4 (K88) STX2E/EAST /o7& M1 %/

Extraintestinal

/0112/0115/0116

Enterohemorrhagic /Eae STX2E/EAST 1/a-hemolysin 0157/026/0111 /
Escherichia coli F5 (K99) /F6 (987P) , F41. F4 AERE-F 0157/026/0111 /
(EHEC) (K88) /Eae AE factor
BE®E (EPEC)
Enteropathogenic Eae (ZEBRMZR) 045/0103 BMRAER M
Escherichia coli Eae (Intimin) 045/0103 Acute inflammatory response
(EPEC)
FEARERER
(STEC)
Shiga-like toxin- F18/AIDA Stx2e/EAST-1/a-iR M % 0138/0139/0141/0147 B, KBS
producing F18/AIDA Stx2e/EAST-1/a-hemolysin 0138/0139/0141/0147 Constipation, edema disease
Escherichia coli
(STEC)
06/08/09/011/015/017/018/020/045/060/078/083/093/0101/011
SN ERS (EXPEC) P/S CNF 2/0115/0116 RIAFFEIE MM TE % & 1 SRR A
P/S CNF 06/08/09/011/015/017/018/020/045/060/078/083/093/0101 Escherichia coli septicemia/polyserositis
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6. KIAHFERITIR: BmABITE GEE83%, HAETECHEL86% J

6. Current Epidemiology of Escherichia coli: Pathogenic Escherichia coli accounts for 83% of cases, RS EEER =
ith ETE ing for 86% of |
With ETEC accoy g R A N PRI R n (amras

Data source: Chief Scientist Zhang Wanjing from the Innovative Team for Animal Bacterial Diseases at
Harbin Veterinary Research Institute (Data not publicly available)

SIND

EPEC EHEC
STEC 3% 6%
1% 5% |
WK E
14%
HEH A IS
m EAEC
i RE
. EHEC
SS A JT EREE
= HREMATE ETee ETEC
. SRR Sk STEC
EPEC

EIEC: MEREZEMAMIRFKE; EPEC: MEBHFRMERMIRFIRE; ETEC: BB RKRMIRFIXE; STEC:
ERERAPRAREHE;

EIEC: Enteric Invasive Escherichia coli; EPEC: Enteropathogenic Escherichia coli; ETEC: Enterotoxin-

producing Escherichia coli; STEC: Shiga Toxin-producing Escherichia coli;

EHEC: RAEHMMRIAIRAIRE; EAEC: MIBREMXFRFKE;

EHEC: Enterohemorrhagic Escherichia coli; EAEC: Enteroaggregative Escherichia coli;
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6. Prevalence of E. coli: 67% of C-types, with K88 and F18 accounting for the highest percentage by

antigenic typing
DA
7%
AE
20%
ARY m BHI
cEl
67%
c& DEY

K99  987p
3% 4%

F18
25%

F4l
2%

K88
66%

BIERIR: BEMYAEREIFEAAKTIERERNER (BIERA)
Data source: Chief Scientist Zhang Wanjing from the Innovative Team for Animal Bacterial Diseases at
Harbin Veterinary Research Institute (Data not publicly available)
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987p
F18
F41
K88
K99
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6. Epidemiology of Escherichia coli disease: a total of 399 strains were isolated and 242 strains were identifiet«===

SIND

NINES

with virulence genes by:8inderin 2023
Source of disease materl Nuntber of strains isolated (strains) I
WERFERFHFR (LK. At SAREXE)
Disease material from a university in 47
Shandong (Shandong, Hebei and Henan 47 -
regions)
ImHREER 41 A LT 527 ?
A group in Guangdong 41 *‘J H ’3;
B 8
Slaughterhouse 1 8 m
BEH2 18
Slaughterhouse 2 18
LR 2 I
Zhejiang Scale Field 32
[Z]
Fam 1 o e o . 0.00% 5.00% 10.00% 15.00% 20.00% 25.00%
[Z] 2 6
Farm 2 of i e ¢ mPAA WAIDA ®EAST]1 mstxe2 Mstx2 Mstxl MeaeA Mirp2 MF18
ZYIES SEitK 21 WF17 ®WF41 ®W937P MWk99 k88 ®LT msTbh Msta
Farm 3 of a group in Sichuan 21
A farm of o gﬂfﬁi@:ﬁ song : SHEERITEPTIESHEAST!, irp2, Sta/b. AIDAXLEE HEEHKSS. K99, F18, AIDABIFTEZ.
ey, 3 The prevalence of virulence genes is focused on virulence genes carrying EAST1, irp2, Sta/b, AIDA, which are covered by the K88,
Farm 1 of a group in Fujian 6 K99, F18, AIDA types.
BERREG 5 HHEE PRM B E HHEE PRI B E
Farm 1 of a group in Fujian 5 Virulence gene Number of positive strains Virulence gene Number of positive strains
L ZREM B X 26
Liaocheng prefecture in Shandong 26
P R EEA4 15
Farm 4 of a group in Sichuan 15
HES XA 4
Weifang region 4
)| S EEFFR5E A5 5
Farm 5 of a group in Sichuan 5
M) R & HFR5E6 23
Farm 6 of a group in Sichuan 23
)| R FRFEHT 5
Farm 7 of a group in Sichuan 5
BEFEERTS 4
Farm 8 of a group in Fujian 4
)| S HFR5E 58 2
Farm 8 of a group in Sichuan 2
IARER 21 . . L, . .
A group in Jiangsu 21 BUERIE: [EEMEERHIEEBA
IHERER 69 Data source: Sinder Bacterial Disease Prevention and Control Team
A group in Guangxi 69




SINDER &5

7. AT : SHEESHEKGEL19. 83%, LIK88AE

HILE &

7. Prevalence status: 19.83% of strains causing diarrhea, dominated by K88

BEikE
Strain
names

EHEENETF
Virulence factor carried

ERE

Strain names

WEENETF
Virulence factor carried

B JEE8IPL Stb. EAST1, AIDA (23.91%) FAirp2. EAST1 (13.04%) ISZHEREA

ARHES;
The virulence gene combinations of Stb, EAST1, AIDA (23.91%) and irp2,
EAST1 (13.04%) have a high detection rate in diarrhea type;

B IERESEEREELKeSHE, mMERLI07AE

According to the antigen, the diarrhea pathogen is mainly K88, and the

SIND

03ZUNTE/ 4L, 08EUNZERRE. MU)IIF/HL; 078 ELR. MIIKEES.
Type O3 was detected only in Guangxi, and type O8 was detected only in Fujian and Sichuan; type O7 was

detected at a higher level in Shandong and Sichuan.
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nternational Pig Digestive

mE® e Btk
Serotypes Number Percentage
03 1% 2.17%
03 1 217%
07 241k 52.17%
o7 24 52.17%
08 otk 13. 04%
08 6 13.04%
REBIEK 15%k 32.61%
[ Undetgggned st raiy AGEx O R i D
Provinces Large intestine strains Diarrhea strains Isolation rate of diarrhea
strains
[INE:S 58 9 15.51%
Shandong 58 9 15.51%
#nT 10 3 30. 00%
Zhejiang 10 3 30.00%
EE 21 5 23.80%
Fujian 21 5 23.80%
(3 3 3 100%
Guangdong 3 3 100%
i) 18 2 11.11%
Guangxi 18 2 11.11%
7 116 25 21.55%
Sichuan 116 2023555 3:10-12F MY E 1 B SERH SR 9 4
At Analy$is of bacterigl diarrhea disgase materfals in Octoper-Decemberggywinter 2023
Hebei 1 1 100%

BEKIR: (FSMAEREHEE

Data source: Sinder Bacterial Disease Prevention and Control Team
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8. )| EEFARTHEFEZE: UHEEHESTb, irp2, EAST1, AIDA

8. An epidemiological survey of a group in Sichuan: carrying STb, irp2, EAST1 and AIDA. HECEEREITTTS
T NEE=N S 3 =1
ok 1 R Ry Hi L N TR SN it L P BiRR
Sample collection time Delivery address umber of 'd|sease E. coli detection rate "

P Y material County,
23. 10. 26 sty P Y B AR 100y 5% Luzhou
23.10.26 **Fuji, Lu County, Luzhou 40 95%
23.10. 27 st P o7 A 617 100%
23.10.27 **Shibao, Gulin, Luzhou 6 100%
23.10. 27 sok U 1wk 1843 100% AN EEA
23.10.27 **Leshan** 18 100% Gulinshi,
23.11.04 L NTIESS 35 100% Luzhou
23.11.04 **Leshan** 3 100%
23.11.10 w1k 245y 0%
23.11.10 **Leshan** 2 0% i
23.11.28 st P Y L VIR 154 100% Leshan
23.11.28 **Fangdong, Lu County, Luzhou 15 100%
23. 12. 04 ol 4 B 9y 100%
23.12.04 **Xingjing County, Ya'an 9 100%
23.12. 04 LG /aP A F/EE=Y 274 88. 89%
23.12.04 **Lu County, Luzhou 27 88.89% ERER
23.12. 16 Hk IR Lok 541 100% Fangdong, Lu
23.12.16 **Leshan** 5 100% County

Kl R RS ABATEEERTESTb, irp2, EAST1, AIDAMESEBHEFESHFRE
HRIKE

IS, LEBSERISHER7HERS.

The test showed that piglet diarrhea E. coli mainly carries combined virulence

Xingjing, Ya'an

factors including STb, irp2, EAST1 and AIDA, leading to piglet diarrhea, and a

small number of strains carry F17 leading to diarrhea. N
Lu County, Luzhou
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9. Drug resistance analysis of E. coli in a group in Sichuan: general insensitivity to antibiotics and resistance: o =s=immi=
commonly used antibiotics

SIND

SHZEHR23F 1 RS BRAMTEER, SPEITHAMERN, SERLEMHZ

The group's isolates of swine E. coli strains on November 23 were centrally tested for resistance

W RMA g 1 [
Types of antibiotics Drug-resistance Sensitivity Drug-resistance rate
ﬁ T \EI :u,e-vu,«
Sulff?fé&fx?p?ri’rzniigine o4 8 87. 1%
) 54 8 87.1%
sodium
RWER 43 19 69. 4%
Tiamulin 43 19 69.4%
BREE 61 1 98. 4%
Tilmicosin 61 1 98.4%
BmERE 49 13 79%
Florfenicol 49 13 79%
SHicE 40 22 64. 5%
Doxycycline 40 22 64.5%
BigivE 29 33 46.8%
Enrofloxacin 29 33 46.8%
[SETT N 60 2 96. 8%
Amoxicillin 60 2 96.8%
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SR B e R R

=A%, 8 ' EwAL e &, F,TEE, S
(1. DU S 2R , DU BB 610041 ; 2. IR MEELRISEERT . JL3 M55 100081 ;
3. PUIARALK S, PO I 53T 611830)

AP I 2009 —2014 4F 3k 2 954 HRAE TSI KRR BT 13 Bk iR At e R 3 i ek R T
B O PRI 2 PRI, SRR KR EH e Rl T ERG=E. RKEHEM L ERGEREE
Pl TR, S IR B B A 2 B S R 2 3 40, 40% ~ 92. 32% , itk T 2% ik o s TET(92.32% ) > SIZ
(91.969 ) > AMP(91.25% ) >SXT(87.56%) > DO (77.67%) > FFC(73.97%) > SH(69.91% ) > EN (66.00% ) > AMC
(61.10% ) > OFX (59.39%) >CN (57.82%) >PME (42.53% ) > CEF(40.40% ) . W& KB i 5k S8 i a8
9. 17% — 89, 41% , i Fiie 253 ey  SIZ(89. 41% ) >AMP (85.01% ) > SXT (83.40%) > TET(83. 01%) >EN(72.03%) >
OFX (3. 37% ) >AMC (62. 14% ) > DO (58.90% ) > FFC (55.10%) >SH (50.52%) >CEF (46.9%) >CN (33.91%) >
PME (9. 17% ) o 2009 4 — 2014 S350 K FF o8 23 (b A T PR KB B F e o M0 K0 4 s i e 2 Rt 24
X FA 0957 R IR A TRE R 2t A A .

TEPR L (87. 56%~91. 96%) > B HEEL (91. 25%) >PUIREH (77. 67%~92. 32%) >FBEL
(73.97%) > FEEIABRSE (59. 39%~66%) > TEMEE 2 (57. 82%~69. 91%) > HEGHIHFIA
(61.10%) > ZFhE =3 (42. 53%) > L1 (40. 40% ) .

Sulfonamides (87.56%-91.96%) > Penicillins (91.25%) > Tetracyclines (77.67%-92.32%)
> Chloramphenicol (73.97%) > Fluoroquinolones (59.39%-66%) > Aminoglycosides
(57.82%-69.91%) > Addition enzyme inhibitors (61.10%) > Polymyxins (42.53%) >
Cephalosporins (40.40%) .

0“

s = FEu
IND 3=
Table_1 _Resutance of Escherichia coli |so!ates orl_glnatlng from faecal samples of healthy cattle and swine and clinical S L S E R 2
submissions collected from 2010 to 2015 in Estonia International Pig Digestive Diseases Symposium
Antimicrobial Cut-off values Healthy animals Diagnostic submissions

for resi

(mg/L)* & Dairy cattle (n=171) Swine (n=120) Dairy cattle (n=63) Swine (n=143)

% (95% Cl) % (95% Cl) % 95% Cl % 95%

Am Di[“”ﬂ‘" >8 35 08t063) 215 (14310291) 587 (46510709 539 (457tw621)
Cephotaxime >05 12 (=04 1028) 25 (=03w053) 79 (1.2t0 14.8) 42 (091075)
Cephazidime >05 29 (041054) 33 (01 065) 79 (1210 146) 7.7 (3310121)
Srrr-zp[cmﬂydnbH >16 70 (3.2t0108) 392 (305 0408 635 (5161064) 546 (4641062 .8)
Gentamycin® >4 70 (3210108 125 (6610184) 206 (1060306 56 (18t094)
Kanamycin >16 88 [46t0131) 100 (4610 154) 00 NA 00 NA
Ciproﬂoxadn'” >006 06 (-06t018) 58 (16t010.0) 381 (26.11050.1) 322 (245t039.9)
Nalidivic acid™® >16 06 (-061018) 33 (01 65) 175 8.1t0269) 322 (24510399
Tetracycline™ >8 70 (32t0108) 325 (24110409 585 (46317070 602  (522t0683)
Colistin™ >1 24 0.1t04.7) 116 (59t017.3) 32 (=1.61076) 56 (181094)
Chloramphenicol >16 24 (0.11047) 58 (1610 100) 95 (23t016.7) 182 (11910 24.5)
Florfenicol >16 a0 NA 08 (=08t024) a0 NA 07 (=07t021)
Trimethoprim™ >2 35 (081063 224 (14910299 556 (43310679 539 (457tw062.1)
Suffamethoxazole™ > 64 47 (15te79 300 (21810382 603  (482t0704) 685  (601to76.)

* Swedres-Svarm 2015. Consumption of antibiotics and occurrence of antibiotic resistance in Sweden. Solna/Uppsala ISSN 1650-6332, 117, Table 2.17

" and " Statistically significant difference (P<0.05) between healthy dairy cattle and swine, and between dairy cattle's and swine’s clinical submissions.
Corresponding percentages are also presented in italic face

Escherichia coli isolates from clinical submission showed the most prevalent resistance against
sulfameth oxazole (68.6%), tetracycline (60.2%), streptomycin (54.6%), ampicillin (53.9%) and
trimethoprim (53.9%). E. coli isolates from cattle clinical submissions were also mainly resistant
to streptomycin (63.5%), sulfamethoxa x0002 zole (60.3%), tetracycline (58.8%), ampicillin
(58.7%) and trimethoprim (55.6%) (Table 1).
Escherichia coli isolates from clinical submission showed the most prevalent resistance
against sulfameth oxazole (68.6%), tetracycline (60.2%), streptomycin (54.6%),
ampicillin (53.9%) and trimethoprim (53.9%). E. coli isolates from cattle clinical
submissions were also mainly resistant to streptomycin (63.5%),
sulfamethoxa_x0002_zole (60.3%), tetracycline (58.8%), ampicillin (58.7%) and
trimethoprim (55.6%) (Table 1).
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10. MIIRKRAKBHFEASH: BhAPEEFEN

10. Virulence analysis of Escherichia coli from a group in Sichuan: The virulence is medium and high B EREITTTS
EaL7S EHHTE SHER
Strains Half lethal dose Virulence gene
BRI 1.338 X 10%cfu Stb/EAST1/AIDA+
Strain 1 1.338x109cfu Stb/EAST1/AIDA+
B2 1.23 X 10°%fu Stb/EAST1/AIDA+
Strain 2 1.23x109cfu Stb/EAST1/AIDA+
B3 8.91 X 10%cfu F17+
Strain 3 8.91x108cfu F17+
Bk 3.55X10%fu Stb/EAST1/AIDA+
Strain 4 3.55x109cfu Stb/EAST1/AIDA+
N Stb/EAST1/AIDA+
BEIHAS 3.16X10°cfu Stb/EAST1/AIDA+
Strain 5 3.16x109cfu

EEERSY U)X D BF B EE MR A BRA/NR, S 4REIT TEMISEiTEEH, RT/RBIGR RZETEKMER, NERERE, HEHES
BRI B E.

Some strains of diarrhea isolated from piglets in Sichuan area were selected and animal experiments were conducted to assess the virulence using
groups of Kunming mice, and autopsy of dead mice revealed a thin, oedematous and transparent intestinal wall with yellow mucus, and yielded an
LD50 for the diarrhea strain.
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1. Preventive and control measures for pathogenic E. coli BB EREITTITS

O FEEELIE: ZiSEMKGRFEN. £RrRGE %A
Reducing sources of infection: contaminated water and feed, pen brushing

O BRONM: EEMERNE, HENN. S8
Avoid cold stress: excessive body surface wind speed, pig transfer stress, high
humidity

O HRELRIER: HEREEREEREREEETT

ening phage for environmental disinfection or

20154F, (BHIAETHAERITEITRI (2016-20204F) )

on of sows (especially giltsy‘immm Agtion Plan to Curb Bacterial Resistance (2016-2020)
20174F, (LEEFIZIFRAETZ51EITRIHRI (2017-20204F) )

gimé"i In 2017, National Action Plan to Curb Antimicrobial Resistance of Animal-
RMuilti_ Aviin vracictanca derived Bacteria (201 7'2020)
IS 20184F, (RURFBHATXTHAREHNELYRAELITIIR R TIERBE)
ATTBR TR "
In 2018, Notice of the General Office of the Ministry of Agriculture and Rural
Decline in treatment Affairs on Carrying out the Pilot Work of Reducing Antimicrobial Drugs for

Veterinary Drugs

20194F, 1945, H2020F1 A1 HE, ZEFEIHIRERPAINIFERE KAKGMIARFMT S
N DERS "

Public health security In 2019, Proclamation No. 194, as of January 1, 2020, all growth promoting

1eSS

RAREER
Food safety

requirements drug feed additive varieties except traditional Chinese medicine would be
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2.Phage technique route: establishing a phage bank and isolating phage from sewage and

diseased material. A e

O MRt R—SBE. Rl xRt BARSNEhaERSy (BTHERARANER R R SR R s .

f;\c 3 - H'}&Hr_.‘_ :53,(108_ L H‘&i}']:t

SR PET R . &=
B, NEHRAEERS. B saend " st ‘ l .

S 5« % - H B 121044 | | - g

= > -+ G g = — - = = =
Phage: a general term for a class of bacteriophages that infect g 610 2 - g el -

g :::za: ”/ : HE:E' Eﬂ}ﬂﬂﬂ- -
microorganisms such as bacteria, actinomycetes, mycoplasmas, T 0- . e u g 50'32' . -

& “éé“ @@a“ S A S = :\;@, @@ @Q& @@ \%%& & & @@ & -l

cyanobacteria, etc., also known as bacteriophages. i/ min 4 8|y

O 4810307102 REHA; 103 MBI BB/ s ;

The biosphere contains 103°~1032phages; 1023phages infect bacteria per C
cocond R T B A 25 4L 0 P 2 B ORI+ A P 41)
. "o 4x10°- -

“é 3,(109- = HTIHE

O RRE ARz 2 Pk—3 HZHE /48h 2 2x10°- - [
i 1x10°- | l —"

phage consume half of the global bacteria per 48 hours. g s ol .l : ol T
E 15000- - il

OEEFEAER “X& , BEESHEZAETHEER (TERBRAMmE 35 10000- -
E 5000+ i F

BEATEEFRRELIZFHBER 0- ; -
£ i

SIS e oF
phage are the 'natural enemies’' of bacteria, and they have a synergistic HARE

R TEREAEENT 235
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2.Phage technique route: establishing a phage bank and isolating phage from sewage and B EREITTTS
diseased material.

Pk e 4 53 28 HE =174
Classification of phage Number Proportion
iR R 15 12. 39%
Broad-spectrum phage 15 12.39%
> 10%9 A I B {4 51 42.15%
>10%9 phage 51 42.15%
>10%1 0B Mt B 38 31. 40%
§ >10*10 phage 38 31.40%
’
’ >10%8 Ak Bl {4 17 14. 04%
>10*8 phage 17 14.04%

O FHESREF21%, a8BEWLER. Al BENEK, MRESHZSETENRERSE.
There are 121 strains of phage that cause diarrhea in piglets, isolated from sewage in Shandong, Sichuan, and Fujian, corresponding to the
pathogenic bacteria isolated from each province.

O RXNiFiEEIEE & BRI SERETE 85 30%.
Cross-screening validation shows that the current inventory rate of diarrhea strains is 85.30%.

O EEEFERE~FEE, 1NAFT: Fi-EE-E =185

The entire process from phage screening to production is relatively short, and can be completed within one month: screening — matching —

roprosess



SINDER &  HILE @i
2. EEAEF AR : HEEHR, BEEHEER

2.Technical route for phage therapy: environmental disinfection, the combination of phage
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+antibiotics WAAWAAWAAWAAWAAWAAWAAWAAWWAAW

O WRGRIERAZE: HEH, BEELER

Usage of prevention: spraying in the environment, ultrasonic atomization disinfection

O arHERAZE: ER, mERRRRER

Usage of treatment: oral gavage, antibiotics added in severe cases.
PEIME FRHEEEX TR Z P AT ENICRI LR

Comparative results of different antibiotics and phage against E. coli MIC for a
group of clients

RS+ 8
HHKES/HY R Spectinomycin SEFE T 5 7 R+ Spectinomycin

Strain - Hydrochloride and N . Amoxicillin Powder+ Hydrochloride+
Amoxicillin Powder N N Doxycycline Chlor " . Lincomycin
Number/Drug Lincomycin | T TR L bacter :
Hydrochloride and

Hydrochloride bacteriophages

AT
!&Eﬁﬁﬂﬁﬁﬁi esw&m&

bacterlophages bacterlophages

WAAWAAWAAWAAWAAWAAWAAWAAWWAAWAAWAAWAAW

BEEHREE, hEMEAEE, MICERS10-1001ZF

The synergistic effect of bacteriophages and antibiotics is evident, resulting in a significant increase in

S SR TIN IR

World Antimicrobial Awareness Week

AB+HRER+IER
=AM

877 WREHER
—hEIRE GRS
=FE{RInZ %

Wik A A Bl it il High Tk

RSB EH M R
WERERRFSEHETVERAS

MYV MYV MYV MY MM MY MYV MYV MY MY N Y MY

MIC values bi 10 to 100 times.
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3.Immunization technique route: establishing new herd/reservoir immunization, adjusting the B EREITTTS

immunization program for piglets based on the time of disease outbreak

O F&EEFEEE: YL, BRRLIRRNERRRREK
Immunization of gilt herds: domestication to reduce the loss of yellow and white
scours in the first litter.

O FEFRES: S3FE%, RASGSFEREPER
Piglet diarrhea in the farrowing house: simultaneous immunization of sows and
piglets to enhance the protection rate of maternal antibodies and piglets.

O EREKME: FHERR, BOKMmEaEEER

- P@E&f@aé.ﬁﬁ&%%@@ﬁ%@%é{%ﬁ&f piglets to reduce the acute

faFaW%@@ gggrxéi\é%%%ts\égccine for Piglets, Inactivated
O SEREREHIEFENERR - 25K88. K99, 987PHEMIR - ERRIBRIETR,
HEEERES

High levels of maternal antibodies prevent yellow and white scours in piglets -

containing K88, K99, and 987P fimbrial antigens - medically graded aluminum
hydroxide adjuvant for faster and higher antibody production.

O HN&S - ARIHA (REEHEMED MERMMN, K88RKIIHLIRE=40X, 987P=160X
High potency - antigenic potency measured by RIHA (Reverse Indirect
Haemagglutination), K88 and K99 antigens 240X, 987P =2160X
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Clinical Trial of Escherichia Coli Trivalent Vaccine for Newborn Piglets, Inactivated - Nursery Pigs

O EZE%EIARE, BEEERA86L, RERERNT 15%, BEREIFGE, BEERAKEARSL, BELRERNI. 6%; EEREEFBLEREIEEEELE R’
5.55%,TQ’E?&E3EEﬂiﬂﬁi—ﬁﬂiiﬁﬁ@i‘%iﬁﬁiﬁﬁigo

One week after vaccine immunization, the number of pigs with diarrhea was 886, with a diarrhea incidence rate of 7.15%. Three weeks after vaccine immunization, the

%E%EF @hﬁﬁA

nal Pig Dige:

number of pigs with diarrhea decreased to 155, with a diarrhea incidence rate of 1.6%. Compared to one week after immunization, the diarrhea incidence rate decreased

by 5.55% three weeks after immunization, indicating a significant effect of the vaccine in reducing the occurrence of diarrhea.

o 2 B £t @ # N @B 4 H B ﬁﬂﬁ?&% ?ﬁ &1;%%[110.2%,%%520
Amorig them, groups seven and eight reduced the diarrhe’i &’E E‘b @ge%ith significant effects.
Changes in the proportion of diarrhea after Escherichia coli
immunization
14.00%
12.00% 11.58%
10.00%
7.88%
8.00% 6.60%
0 6.38% 0
5.71% 6.03%
6.00% 5.20%
4.50% 4.50%

4.00% 5 85% 3.01%

2.00% 0
2.00% 1.30% IO 48% 1.38%

0.00% 0.00% 0.00% 0.04% 0.00%
0.00% . .
5 6 7 8 9 10
mRRE1E B 2EEIE
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Clinical trial of Escherichia Coli Trivalent Vaccine for Newborn Piglets, Inactivated——lactating piglets -,

i

O AXKFBTFRREREIEF2MNEZLT7TMOR, RERF NFR40dFNZR120d5RE25t, REEMRFEHERNIRRMER, H4it&HbrE=mRss, WTE.
For this immune trial of Escherichia coli, a total of 7 batches from 2 pig farms were selected. The immunization program involved two shots, one at 40 days before birth and another at
20 days before birth. After immunization, the clinical effects on piglets after birth were observed, and the production performance of each batch was recorded, as shown in the following

figure.

O FABKEEEERRMRRLT. iR ERMGLIN: FRERALEREKA0. 07, (FREEIFEZERFAO0. 17ke, (FREETUIHFIESERA0. 9keo
The use of the product has achieved good results in reducing diarrhea rates. According to the statistics of the batches' end results, it was found that the feed-to-meat ratio of piglets

decreased by approximately 0.07, the corrected weaning weight of piglets increased by 0.17kg, and the corrected litter weight of piglets at weaning increased by 0.9kg.

R RLA EL 45 B g it Wi W B 45 Rt . ?ﬁﬁﬁﬁéﬁ%ﬁz y
. . . . . tatistics of correcte 1tt
Statistics of piglet Statistics of corrected .
i ) ) weight results
feed—to—meat ratio weaning weight results "
. 84. 26
results 7.35 L oo
1.78 1.77 73 81
1.76 795 83.8
1.74 83. 6
7.2
1.72 83. 4 83. 36
1.7 715 7.14
1.7 83.2
1.68 IIIII 7.1 83
1. 66 7.05 82.8
%L L v Gl L s
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=. Technical Stockpile for Prevention and Control
of Escherichia coli
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1.Software and hardware technology stockpile for .. v \ | EEGERREITTS

EBRREL EBRREN MEESTEE [ m s 95 5

H B B B 1 A AL {013

TMERFEFE

HYIERRMEAREN D BESEE, HAEREEERR;
Isolation and identification of animal pathogenic bacteria, and establishment of bacterial
pathogen banks;

MEEA S BEE R EMFEFEMSR, BERERR;
Isolation, identification atbiological characterisation of phage, phage bank construction;

SMEEAEDITAEOE, HEEEER, BARMEER;
Analyzing and modifying bacteriophages to broaden their host range and enhance lysis
efficiency.

TRV SIS A EE -
Strain and phage banking in pigs:

BABBIE. #HE. BERAE., FICHE., BEEMTE. FREMRRZAT

- soas i S5 R Z
B, IR REEE. IR =5 BIAREAFE T O0SAMED

The Xinde-Liaocheng University Bacteriophage
Swine Escherichia coli, Clostridium, Pasteurella multocida, Bordetella Research Center has a team of over 50 people.

bronchiseptica, Haemophilus parasuis, Actinobacillus pleuropneumoniae,

Streptococcus, Staphylococcus hyicus, Salmonella
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2. Production conditions for bacteriophages: manufactured according to the GMP live vaccine R RIS

O 2ESAETEEMEN LERRERETRIFTI O #7850, 100L. 200L. 2T, 10TRRELZEA R, HEAEEK, TEFFHEEEFLEE
ERE X; ERBEANEFXER, RIEFHRELH, RIEREFLEZN>10PFU/m]
The largest freeze-drying workshop in the We possess various fermentation systems ranging from 50L, 100L, 200L, 2T to 10T,
country offers the most cost-effective freeze- meeting the needs of different strains and customers for bacteriophage
drying protectant powder for greater stability. fermentation. The filling is conducted in local clean zone with cleanliness class 100

to ensure sterility of the products and a bacteriophage fermentation titer greater
than 109PFU/ml.
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3. Production process of Escherlchla CO|I vaccme

ESQHSJ_ rEIBTE)‘T'IjA

LR MTER—K. ZREKX E HURRE S & RS HURR =R % n E
Primary amplification of seed cells Secondary and tertiary amplification of seed cells Pre|

*aratlon of antigen solution Centrifugation of antigen solutlon Second ﬁ
e ARk TR, =K mEREL i

I IRTRE AR E EEKERE REILIZ R
ARRESRE  BEARNE  BEANIE  FREEARGR RASEARER

DA ISE 207 vt
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4. KB REBREARES: JFEEWRITER, FRXTELMER

Technical stockpile of Escherichia coli vaccines: continuously monitoring epidemic strains and RS2
developing subunit vaccines NERTEZRZNEEATETE e

Genetically engineered multiplex polyvalent vaccine as

N SRS NEBKIEE S AR AR R T IS BN EIE R R ST

Multiplex polyvalent vaccines: based on strain stockpiles and vaccine Seeeccccccccee ceccsccsssssee
production technology . ﬂi%ﬁé B =tas .

. =XXBe ¢

O E: . .
ARt ‘W EARE B ZEEM)
Escherichia coli reserve: . .

o RITEMSBLEE. EMIFE %/
Isolation and identification of epidemic strains, screening of bacterial strains %— 6
o MTRitR5SHK

Product development and declaration

o HFETZEAEH (MEBRABREREFILS) sececse
Innovation in production process (such as the process of removing endotoxins) p e .:
n EETELE: WS m LRI
Genetic engineering vaccine: El *,%E’I‘Etﬁ_jr .. L Eﬁ’%ﬂ: E
o BRNW, BRRASMAK, LEHEHEA

Toxin analysis, toxin expression and purification, and vaccine preparation

technology
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