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Distribution and Correlation Analysis Between Disinfectant Resistance Genes and
Antibiotic Resistance Genes of Foodborne Salmonella spp. in Beijing
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( National Key Laboratory of Veterinary Public Health and Safety , College of Veterinary Medicine ,
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Abstract: To understand the distribution and carriage status of disinfectant resistance genes and their relationship with antibiotic
resistance genes in Beijing, this study collected swine and chicken samples from 39 supermarkets and farmer's markets in 6
administrative districts of Beijing, isolated and cultured Salmonella, and then screened and analyzed disinfectant resistance genes and
antibiotic resistance genes of Salmonella using bioinformatics software such as Seqsero2, Staramr, and Diamond. The results showed
that a total of 79 strains (26. 78% ) of Salmonella were isolated from 148 swine samples and 147 chicken samples from 28
supermarkets and 11 farmer's markets. A total of 17 serotypes were predicted for all isolated strains, among which 16 sequence types
(STs) were identified for 71 strains. The serotypes of most isolates corresponded to ST types one by one, and the dominant strain was
Salmonella enteritidis STI1 (n=24). A total of 32 disinfectant resistance genes were detected, including 5 non-co-carried resistance
genes, including outer membrane porin genes opmD/npmC ( carriage rate 72.15% ) , organic mercury-regulating protein gene merR2
(carriage rate 37.97% ) , quaternary ammonium disinfectant resistance genes qacEAl ( carriage rate 21.52% ) and gacF ( carriage
rate 12.66% ) , and efflux pump gene ogxAB ( carriage rate 1.27% ). A total of 50 antibiotic resistance genes were detected,

covering 10 classes of antibiotics such as aminoglycosides, macrolides, and tetracyclines, among which aminoglycosides had the
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highest proportion (36.00% ). The resulis of correlation analysis showed a significant positive correlation between the number of

disinfectant resistance genes and the number of antibiotic resistance gene categories (R =0.43, P =6.3 x 107°) , suggesting that

Salmonella may carry more types of antibiotic resistance genes while carrying disinfectant resistance genes. This study provides

theoretical support for guiding the rational use of food disinfectants, ensuring food safety, and disease prevention in Beijing, with

public health significance.
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Seroprevalence and Risk Factors Analysis of Avian Reovirus in
Layer Chicken Flocks in Some Areas of China

ZHENG Hao', YANG Xia', ZHANG Su', ZHAO Yimeng', TANG Junyu', GAO Li', CAO Hong',

MA Guoming®, WANG Zhanxin’ , ZHENG Shijun', WANG Yongqiang'
(1. National Key Laboratory of Veterinary Public Health and Safety Key Laboratory of Animal Epidemiology and Zoonosis of
Ministry of Agriculture , College of Veterinary Medicine , China Agricultural University , Beijing 100193 , China ;
2. Beinongda Technology Co. , Ltd. , Beijing 100193 , China ; 3. Guangdong Provincial Key Laboratory of Livestock
and Poultry Health Breeding and Environmental Control , Wens Food Group Co. , Ltd. , Yunfu 527300 , China)

Abstract ; Avian reovirus (ARV) is widely prevalent in China, causing viral arthritis, growth retardation, and decreased egg
production in infected pouliry, leading to significant economic losses in the poultry industry. To understand the prevalence of ARV in
layer chicken flocks in China and identify potential risk factors for infection, this study was conducted from November 2022 to March
2023 in 45 chicken farms across nine provinces and municipalities, including Beijing, Tianjin, Hebei, Shandong, Henan, Jiangsu,
Shaanxi, Hubei, and Chongging. The surveyed farms included grandparent, parent, and commercial layer chicken flocks. A total of
45 questionnaires and 968 serum samples were collected. ARV antibodies in the serum were detected using enzyme-linked

immunosorbent assay (ELISA). Single-factor analysis and logistic regression analysis, in conjunction with the questionnaire data,
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were employed to identify risk factors for ARV infection symptoms in layer chickens. The ELISA results showed that out of 968 serum

samples, 863 were positive, yielding a positivity rate of 89. 15% (95% CI: 87.0% -91.0% ). Single-factor analysis revealed that

the onset of ARV infection symptoms of layer chickens in an all-in-all-out rearing mode was significantly lower than those in regional

all-in-all-out or mixed-age and batch rearing mode, and this association was statistically significant (P <0.05, 0.1 <OR <0.3).

The onset of ARV infection symptoms of layer chickens in large and medium-scale poultry farms (over 50 000 chickens) with strict

biosecurity measures was significantly lower than those in small-scale farms (20 000 —50 000 chickens) with inadequate biosecurity

measures, and this association was statistically significant (P <0.05, 0.1 <OR <0.3). The onset of ARV infection symptoms of

layer chickens raised in farms where staff paid little attention to shed disinfection was significantly higher than those in farms where

staff had strong or moderate disinfection awareness, and this association was of moderate strength (P <0.05, 1.5 <0OR <3.0). In

conclusion, the rearing mode, farm size, and staff's awareness of disinfection in chicken coops are potential risk factors for ARV

infection in layer chicken flocks.

Key words: layer chicken ; avian reovirus( ARV) ; antibody detection ; risk factor
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ARV J&& Y& 43 31 3 100% , 100% . 100%  100% .
100% .100% .99. 10% 93. 98% Fi1 56. 31%

&1 REZEXE ELISA MR

Table 1 ELISA detection results of sampled layer chicken flocks
RS INLTE BH R A
BERC B iEkeA ARV SERATZ ST LT 2 A5 4 A B
- SECBHESR)  BHERhT ARV SEH il ARV g b R g B
Hadi  Number of . . FAE TG FEAEIR ) H i
. [n/n(%) ] Whether the chickens ~ Whether the chickens X
Province sampled - . i K K Symptoms in the sampled Age of the
" . Serum positive were vaccinated with were vaccinated with . hicken flock ' of
or ey éyer samples/Total ~ ARV vaccine before the ARV vaccine before ayer emeken Hoe onset o
chicken i symptoms
flock serum samples  onset of ARV symptoms blood collection
o¢ (Positivity rate)
ST, BRAR MK , A= A R, A
20/20(100) % No # No KA (it F4R) 25
Swollen joints, swollen legs, stunted
. " growth , deformed leg joints (flat)
(ﬁﬂ:ﬂié 4
Hubei 20/20(100) % No 2 No _
TR BRER OGN (i FoIk )
1 = N ! 12
30730(100) % No @ No Swollen joints ,deformed leg joints (flat) 0
18/18(100) 77 No % No -




4 ik 5% i 3C 60 %
Ess
o LTHIREREA
REEEERY - b e e
- B Mg HeA I ARV AEARFT 2 ST L A2 75 4 e B
. ‘ BHCHPER)  EHEFhiE ARV 2 it ARV 7 i T g s
AT Number of . . KRR FXGTEAE IR By H
) [n/n(%) ] Whether the chickens ~ Whether the chickens . )
Province  sampled . . . . . Symptoms in the sampled Age of the
it ) Serum positive were vaccinated with were vaccinated with ) hicken flock ot of
or ety iiyer samples/Total ~ ARV vaccine before the ARV vaccine before ayer cmeken Hoc onseto
chicken . symptoms
flock serum samples  onset of ARV symptoms blood collection
o ( Positivity rate)
30/30(100) 7 No % No -
20/20(100) 7 No % No -
Jenti 5 20/20(100) 7 No 7 No -
Beijing
8/13(61.54) % No 75 No -
20/20(100) J& Yes R Yes AT, BRSO ASTE (i TAR) 525
Claudication , deformed leg joints ( flat)
19/20(95.00) 75 No % No -
20/20(100) 7 No % No -
20/20(100) 7 No % No -
) . A SERA R
21/21(1 w5 &
/21(100) % No i No Very occasional stunted growth
10/10(100) 75 No 7& Yes %wﬂ“’lj( 112
Swollen joints
KR, AERAR
20/20( 1 7w = Ye ! 234
0720(100) 77 No = e Swollen joints, stunted growth 3
PR s 10/10(100) 7 No 2 Yes BAT, KR, ELAR 189
Shandong Claudication ,swollen joints ,stunted growth
12/20(60) % No % No -
8/20(40.00) 7 No & No -
4,20(20.00) 7 No 7 No -
11/19(57.89) % No % No -
2/17(11.76) 75 No % No -
1/10(10. 00) 7 No % No -
5/17(29.41) 7 No % No -
2/18(11.11) % No % No -
PE BEAT AT IR BEER I K, E RN R
Shaansi 1 35/35(100) 75 No 75 No Claudication, swollen joints, swollen >25
aanxt legs , stunted growth
ST, TR i ke, R 98 5 AR I
{.I‘j]vé 1 30/30(100) % No % No (FH:/H() 120
Jiangsu Swollen joints, swollen legs, deformed
leg joints (flat)
5/5 (100) 7 No % No B )
AT, QT M O, B B O Y A2 HE (i
T FAR)
1 w5 % N 2
Henan 3 8/8 (100) fi No e Claudication, swollen joints, deformed >25
leg joints (flat)
6/6 (100) # No % No
%ﬁﬁj‘ 1 20/20(100) 7 No 7 No _
Tianjin
20/20(100) % No 75 No -
RS 24/26(92.31) 7 No 7 No -
B 13
Hebei 29/30(96. 67) 5 No 5 No -
30/30(100) & No & No -




34 LA BN 0 T 0 40t DR XS A o A LT VAL A T SRR, PR 3R 4 5

gk
o LTHIREREA
REEEERY - b e e
- B Mg HeA I ARV AEARFT 2 ST L A2 75 4 e B
. ‘ BECCHMEAR) B R ARV B i ARV £ A A 5
AT Number of . . KRR FXGTEAE IR By H
) [n/n(%) ] Whether the chickens ~ Whether the chickens . )
Province  sampled . . . . . Symptoms in the sampled Age of the
it ) Serum positive were vaccinated with were vaccinated with ) hicken flock ot of
or ety iiyer samples/Total ~ ARV vaccine before the ARV vaccine before ayer cmeken Hoc onseto
chicken . symptoms
flock serum samples  onset of ARV symptoms blood collection
o ( Positivity rate)
29/29(100) 7 No 7 No -
25/25(100) 7 No % No -
29/29(100) 7 No 75 No -
30/30(100) 75 No 7 No -
27/27(100) 7 No 7 No -
30/30(100) 7 No 7 No -
30/30(100) % No 75 No -
26/26(100) 75 No 7 No -
FATIA, BRFB S AT Chi AR )
20/20( 100 5 N 2 Yes ’ 25
(100) i No = e Swollen joints ,deformed leg joints (flat) g
EN NIl ) 30/30(100) 7+ No 7 No -
Chongqing 29/29(100) 7 No & No 47 Claudication >25
it

- 45 863/968(89. 15)
Total

T = R UL ARV JBYAE R

Note: — :No symptoms of ARV infection were observed

TERER A MIEFEA T R A 1B ARV
e R R A LT RE A A 264 6y (v 4 35 4 b it
ARV FE 1) 80 {3 XS IMIFFEA ) , ELISA A6 45
Yk BAPE, BH M %k 100% (95% CI:98.6% ~
100. 0% ) ; HoAx 704 3 i FEACR: F A HBE ARV
JERGL AR () FE XY (] B AR LR ARV 1) , &
ELISA #:0, Ho b A 599 £ iy BH R I3, BRPE 2R K
85.09% (95% CI:82.2% ~87.6% ),
2.2 XS ARV JRGUTEAR M XS R R 0 45
GRS R, Gt A ] U P 22 5 X s Bt
ARV JBYUREIR AR S, 25 R R, Ak 4 iRl FR A
ARG I ARV JRYUREAR AR 21K T X
Pt RS CEUAN A H S AN RIS R 57
FER B, HAFAE B G (P <0.05,0.1 <
OR <0.3) ; K W REAAL FR 5617 (5 T1 R i8R
X ARV SR AE IR A A8 32 I 251K T/ N 3R 5 3
(277 ~5TJ7 H) WX, HAFTEROR CHK (P <0.05,
0.1 <OR <0.3) ; B3 TRTER XY & 14 8 10 72 5E 1]
TG L ARV B R A HE S ) 25 T 01 1%
X FLA A B — T B TR Y SR 5 5 ) 5% 1 AR,
HAFE ARG (P <0.05,1.5 <OR <3.0) (% 2),

T FEad FE A B B XS B ARV R YYAE
RGWER = TR rh A B B &Y, A58
R ARE(P>0.05)  AGRFEE FRFEFCM
XSGR ARV YL RFT 2 B 2517 ARV
EMGET 2 RIARRE (P >0.05)(K2),

X LR A S i B G T 2R 22 SR XU
RIAT AR P 0H, 455 WoR , fa) FE AR e EE S
P ARV BYLREIR ARG 2 (P <0.05) (%£3)

3 itig

AU I IR, 77 IS RE i 4R Y 968 17
MIEFEA Y ARV $p iR B2 K 89. 15% (95% CI.:
87.0% ~91.0% ) ;968 {15 K A KEFhiT ARV
935 T (1B XY I35 R A< Lt 888 4y, Hirh 783 43 B
PEIM WG, M FR K 88.18% (95% CI.85.9% ~
90.2% ) , RAEFfIT ARV B2 B {H AR A7 7E 4 5 AT
TRAEERS , HAR LA RO ETE TR T ARV B, A
RIS FE A RETA5 UG ARV LK% 5 Pu
a0 2008 AF 718 A T [ 3 XS BEF- 2 13 ARV
PR BHIER (92% ) AR HL WA, 7T fE 5 RE AR I L R
REFIE R A A 5. 76 BT A iR o IX rb R 42 ot
ARV 2 1 1) ST o 2 X0 T LA A6 126 100 S 149 0L 35 P
%(56% ~100% ) , W] ARV e 75 3% [ 4 2y #f v
B UL, A0 HT FCT AR IR AL % - ARV TE X &R R
s A7 AE, AL XS B ARV 22 1 122 b 2 3 3
16, FEAS R Y A7 HAT S B A 3P 40 P A 4 Sk
1K, 552 SR ARV R e 100, X0 2 (8 ) 27
15 YL Vi L T R T O 1 R A B s
fg S PR 7 (LA G o O R SRR XY B 0
SEATAMHIT , PRI TG 125 A AR 18 6 v SR R X6 T AL 375
PRBAPE R B 5 S A 5. AIRI A 1AM



60 %

. . . ) oN ssaoo1d Surrear o) Sutmp
€61 °0 8711 [N 4 £ Ve 8¢ 6 o SpIIq s Jo eouesord
698 'C ¢80 °0 8¢0 0 1L6°0 A1) ST ST} TAYIRYA\ S
s9K [ligliReE T2
000 1 (S 44 (ST §9 € S
H FH o F R
(¥ 000 001 <)
Pre 1 vEL 0 S10°0 YTL'T 651°0 L91 v 18 €€ K4 o1 ey £nnod opeos-odirer
Gy RS X W Y
68 0°0 00 "0 6L°0 L£0 0 0 00 6 Aw\mowwowo@_ Mumoo:owu o el
[°¢ 170" 200 * [ ’ € (S 44 01 I wrey Anj 9[ROS-WNIPIJ\ ¥
MWW AT
T e
('} 000 0S~ 000 07)
000 °1 6l ¥ '66 0°SL I ¢ wiey QeOs-[[BWg
G RGN
[oreq pue age paxIj
000 1 6 v¢ 896 0°SL [4 9 N
LEHHEE] S [l
. . . . . . . . NO-[[B-UI-[® [BUOISAY] opowr Surreayy
781 °¢ €70 °0 €20°0 606 0 Il 0 cel 6'CS ¥ 0¢ 91 L T AL €
¢ cc no-[re-ut-Iiy
06 "L 200 0 200 0 Ive 0 920 0 0 6" 1°L el I
HTHD
Surste-jjas
69L°0 L6 (SIS 8°LT €l S pue 3urpaaiq-jog spow )
910 €5L°0 60T 0 8€8 T ¥HH —" z
000 'T ¢ 91 (V%Y [ 81 6 HoHpIpOntL
| &
000 L8 6 0°¢ S S frrotomton
1 ’ [ 6% kY4 I
S
JuaIR g ad£y yoor
el o 9¢s 0 ¥y 0 1€0 9 009 'T ¥ 91 €°LS 8 vE Sl 8 1
RIZENS i S R
101890UY
0 18¥°0 LST 0 S9¢€ LS 000 "¢ €1 L'86 008 I I W
I19MO] Taddp oMo 1addn
RN [N [N [ER alel aAneSou aansod IPqunu
X oneAd 40 Lanisog jo mEEsZ jo :.x.EEZ faogarer) SIPHEA euag
B HdJ YO Jo [eatour TEH arer Ajanisod j B 7O
W . . ()T T R i o

QIUPIJUOD 9 CH

[1 X1 2} B %66 BH HO

[BAISIUL 90USPLU0D 9/, C6

(9 ) [l £ B %56 GHsH

suadIYo JaAe| ul swoldwAs uonosjul AHY JO sisAfeue Joyoey-albuls g 9|qel

WEEREHFTRER \UY It REKE X%



AN 5 2R 43

L

I

¥

E
H

i

B I i AT 25 1 5 D8 70t DX X o 4

b

334

sd00D USYOIYD UT UOTIOJUISIP JO SSOUAIRME SJJR]S 971 uLie) ‘opow Surear: | dolg ul paisua SI[RLIE A * 910N

R G 5 B P VT L R W i B YU ) SR B W 1 g7

(Suong ) sdood USYDIYD UT UOTIIBJUISIP JO SSOUIIRME S JJRIS

0 0 666 0 I 0 Iy "S0T €T 0T "0C— g = B v oy T 1
() MR BRI EH 5 G X1
(P1e19poy ) sd00d USYIIYD UT UOTISJUISIP JO SSAUITRME S JJRIS
0 0 666 0 I 0 9Ty "ILO 1€ LLT 1Y — e BN
Cif— ) MR EE R EH 5 G TN
(uonuaneuy ) sdood UIYIIYD UT UONIDJUISIP JO SSIUITRME S JJRIS
0001 4 0 o [ ey f T
(FIYO) W RS B LY
ﬁ Am:mxom:u 000 001 < v ey \b:?c& Emow-awhmqg 97IS WIR|
0 0 666 0 I 0 219 7299 0¢C €00 "€C— R ;
[ (1 000 001 < )y HELEN) Bl e |3y r R 26
[ (suayd1y> 000 001 ~ 000 0§ ) wiey Anjnod S[eos-winipajy ] ozls wire,
0 0 666 0 I 0 197299 0T L66 "€C—
[ (¥ 000 00T ~ 000 0 ) % TELE ) T M e b | b 4 T4
ccL 0 z L1970 [ (suaya1y2 000 0S ~ 000 0T) WHE} S[ROS-[[RUS | 971 WiIRy]
[ (Ef 000 0S~ 000 0T) %Rkl ) | By L Raie
Q:a-ﬂm-ﬁ-:x ﬁm:imumv apow Sureayy
010 °¢C 010°0 SY1°0 08I "0 I €L0°C el (450 -
(CIEZEEZT ey PR a0
INO-[[B-UI-[[Y ) dpow SuLreay]
960 100 0 L20°0 020 0 I Siy ¢ 7SS 1 S19°¢— ( INM 4
(HSHL ) Yo
(yoreq pue o3e poxI]y ) opow SuLeey L1 dog
990 0 [4 wy s R y
(HEHEBEIE . S H (B ) NERE ) o1 37
Taddp oMo
T L (8)aa onpea-g g PEEA o q
() dXH Jo [eAIoIUI DOULPIUOD 9% G o P AWE sy ESHEVSC]
[ X1 2} B %56 G (d)dxXd
sisAjeue uoissalbal onsibo-Aleulg ¢ ejqel
W&EiE onsibo1 LU= g%
oN swojdwids A Y[y Jo 19sU0 By d10Joq
891 (24 9°6C Ie €l o QUIIBA AV [IIM POIBUIOORA
ON; O ﬁﬁm O AIoM m:\.wvﬁwmﬂ—u .H.w%mﬁ ®£u .NQH:QJB N.
8 Ly 001 001 0 I ww_w WY W,w,ﬁ w@www
H DHYKARREE AV MG
¥89 ¥ 0200 T°6C 001 001 0 € uonuaneu] Y Ek $d00D ULNDIYO UT UOTIDIJUISTP
76¢ 0 €5€°0 99% "0 LyL €l 1€6°C 6°6 918 6Ty ¥ € STRISPOIY I — JO SSOUDIBME S JJRIS 9
000 '1 01 1°0F 67T LT 8 Suong HER LRGN G T
I9MO] raddp TOMO| taddp
SR T oL RN el 9ATIRSOU aansod I9quinu
X anea-g B [0) o £103a1en) J[qeLER A
@bﬁm_v @ J MO Jo [eAteIur nzm.vw_“_ - bgm:wom J0 bmizmc& Jo Joquiny Jo Jequuny Vﬂm/_..m\ HW\ JEAEN
90ULPIJU0D 966 i [PAISIUT QOUIPIU0D 3/,G6 (% ) s H | Wl W H ; a4
Bl 3 2 %6 L HO (%) [ XI B} B %56 GHskTAH




8 5% 1

60 %

T UL X A FRFE 7 , RIS FEAE A HBE ARV iR
RUENEFRD T ARV 1 (H2Z 55 H B ARV R YL iE
AR, A3 AT D ER] T R Ay SR A X A U g 1) 2 BT R
RS ARV B pRTCIA SR AL 2 98 1 e R VE
I 3 — 0 e X A g XS B A T 35 0 S

AR LG REA TP AT 704 % | %A
ARV JEYLSE R H AR M0 ARV B8 1 19 2R XS, A5
S5 T IR 704 By MU AEAS T AT 599 53 oA BHAME I35
BHE: % 85. 09% (95% C1:82.2% ~87.6% ) , 32
ARV TERFEXS T R 22 5 b Jk e s 2 s X9 T 2
TG REVE ST S B IR, X 5 i — 2 . AREA
RIS AR A () 4, B S EAE AR AE 25 Hid e,
ZF 100 ~200 H %2 B H I AR o

ARG 2 5 [ U5 40 M7 225 2R Sl 1 R AR R B
A B ARV JERYLIE bR 4 RS R 26, 434 LD PR AT i
e Ak I iR SR AR AR B T[] — R X k] —
ANFRBE ) AT LAALE ] — B ] 26 A R4 [) H % 0 J
e AL A AT LA ] — R TRDRE 3 P9 B S50 4230 1
Yy , i I AR XS iy w77 58 37 I A G A7 AE, AT LAY
AT (T 00 B, BRARIOK IR FI AR &
$i R 2 1A A AR Th 0 7 i, DL MR A T S e
itk 4 Hh e R ) IR S S RE, S 4 0k 4 AR
FRBE I IR TE 7 A BE L ARV R LR IR Y AR R
ﬁ,ﬂ:‘&[m,m] .

LN O S T TP N N E 37 775 5 L -l N
He W22 4 B 45 25 S R0 B T 0 08 4 i 7 IR 25
SEMGH I ARV ERYLREARA K 40 b HE K AT g
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BRI, S350k 4 X BE R AL 5 | rh AL L SR 5
R R ) B R BR BT 4 B A% 8, o e i R e R 1
THS 2 5 T A B R XS A 1 T R, A R
R EE T A B 15 2, D/ BEUS H2 fh PR B b ARV
(RS, M A AR R e RS ™ . 7 2B X8 H B ARV
YRR FT R B ARV IS MG ER AR
FH(P>0.05) , TRE S ARG HEAR A/ NVE o

gi b AR S5 R R, R IR SR I R
LB T X RS (47 B R 5 P XS B B ARV &
YR 2 A7 5 A DG 3R FE ARV (B 5 h
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FEE KR T SRR BT S5 M TR A T O (AT 27 A T B0 I RT3 R NS o Ay B et 3t XA Jg 1 L D e
RGO, AR T £ T 2021 4F 6—12 7 R4 628 (3L at i A [ X0 (4 2 AR A IR BUZ R , X i JL =B L ITS1-5. 8S
rRNA-ITS2 JE[H |5 G 35 S5 HE 6 HUBORE (A RNA /)N IE 5 (SSU tRNA) JE D] | adf 7R SSU rRNA 5k [K A1 48 26 960 Bk th 4o 1A 4
R C AT EE 1 (mtCOT) J P #EAT PCR P MR Y, FRGETH 704 iX 4 Fi i i i H iy TR R AL IRURS: D 2% 5 10 i 1

BLATHIE OIS T HUFAPEREA *E%E*EET?@%?%EE‘J B-BUR A (beg) AT Z Mt Ul ( gdh ) AR PR B S A4 i ( tpi ) JE (A
PLR At 7 HU 8 60 kDa 826 F1 (gp60 ) & DX H g6 4T 73 700 8 S5 R 7, b st s DS iz 18 Dt By s R 5 0y 20. 22%
(127/628) iR ARG R A 16. 54% (21/127) ,,\EP L= B UG R 10. 19% (64/628 ) | i 1G53 55 #i 6 HUB L Ry
6.69% (42/628) Rl T HUBHE RN 4. 46% (28/628) HEGHBR UG RNy 3. 03% (19/628) o 1 PG BE MG Hi Sk P By 4R
IR B(26/41) \F(12/41) \C(1/41) AT (1/41) Fl A/F(1/41) , Bl F I A S 7 B, A4 XTXa(23/25) Fil XIXe(2/25)
WHIGIE o 2253 , ST S 2 SRR By JL = i ORI R B R #E R L (P < 0. 05) , ABUSH 114 32 i PR R 2 MR V5 B A (P <
0.01) ;4R /NT 1 28 MEMERIOR 4 7 B B 5 IR R 7 U (P < 0. 05 B P <0. 01) 4RI /N T 1 5 RAET R ABEFIAR LK
30 B 2 SRR B SR F R L (P < 0. 01) o S55RRIY, At at DS R 1 i A7 7 N8 3 SRR D Y 0 456 6 TR BT 2 M B U AR 2R
A A B LLEAH Bt HUTE RS XTXa Al XTX e, A 7R L 2R XU
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Epidemiological Investigation of Four Intestinal Protozoa in Cats in the Beijing

HONG Huiyi , ZHANG Zhaoxia , SONG Shihao , YU Yonglan
(College of Veterinary Medicine , China Agricultural University , Beijing 100193 , China)

Abstract ; Protozoa such as Cryptosporidium spp. and Giardia spp. , which can parasitize the cat's intestinal tracts, are known to
cause infections in humans. In order to understand the infection status of common intestinal protozoa in cats in Beijing, this survey
collected 628 fecal samples from cats in different regions of Beijing from June to December 2021. The nucleic acid was extracted, and
PCR amplification and sequencing were performed on the ITS1-5.8S rRNA-ITS2 gene of Tritrichomonas foetus, small subunit
ribosomal ribonucleic acid (SSU rRNA) gene of Giardia duodenalis, SSU rRNA gene of Cryptosporidium spp. , and cytochrome C
oxidase subunit 1 (mtCOI) gene of Cystoisospora spp. , and the infection rates and risk factors of these four intestinal protozoa were
analyzed. For positive samples of Giardia duodenalis and Cryptosporidium spp. , molecular typing was performed based on the -
giardin (bg), glutamate dehydrogenase (gdh), and triosephosphate isomerase ( tpi) genes of Giardia duodenalis and the
glycoprotein 60 (gp60) gene of Cryptosporidium spp. . The results showed that the overall infection rate of intestinal protozoa in cats
in Beijing was 20.22% (127/628), and the mixed infection rate was 16.54% (21/127). Among them, Tritrichomonas foetus had
an infection rate of 10. 19% (64/628) , Giardia duodenalis had an infection rate of 6.69% (42/628) , Cryptosporidium spp. had an
infection rate of 4.46% (28/628), and Cystoisospora spp. had an infection rate of 3.03% (19/628). The genotypes of Giardia
duodenalis were as follows: assemblage B(26/41), F(12/41), C(1/41), A1 (1/41), and A/F(1/41), while Cryptosporidium
spp- were all of the Cryptosporidium felis, including subtype families XIXa (23/25) and XIXc¢ (2/25). The analysis showed that

purebred cats were more susceptible to Tritrichomonas foetus and Giardia duodenalis (P <0.05) , and the main clinical symptoms in
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infected cats were diarrhea or soft stools (P <0.01). Cats under 1 year old, females, and non-sterilized cats were more susceptible

to Cryptosporidium spp. (P <0.05 or P <0.01), while cats under 1 year old, non-sterilized, non-immunized, and not dewormed

were more susceptible to Cystoisospora spp. (P <0.01). The results indicate the presence of zoonotic genotypes in protozoa infecting

cats in Beijing, including Giardia duodenalis assemblages A and B and Cryptosporidium spp. subtype families XIXa and XIXc,

posing a potential risk of zoonotic transmission.

Key words: Tritrichomonas foetus ; Giardia duodenalis ; Cryptosporidium spp. ; Cystoisospora spp. ; cat
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JEYE J2 M UL i R E IR, T pl 22 A R R
A, e R O 18 M R TS Y R B I, PG L
=B W ( Tritrichomonas foetus ) ., W5 FCBH 5F § & iy
( Giardia duodenalis ) . & i F . ( Cryptosporidium
spp. ) MIFELEAEBK B ( Cystoisospora spp. ) (IHFR H 4
fr sk ) BN H UL, 1297 ] R R B RS i
— - EUBK LA B ER L R TRR A L E RN R
i RS T AE 2 RO i . o U R A
B A AR R R AR IR TS 0 A
PR IR, TE SR AR H s iy 4K, U H:
EART] 2006 0 28 3 A 27 5 o At b X
B P, JVFE L B3R 4 Tl 3 D oA A G AT
S PR, AR A ] 23 AR W 2 D7 A R e st
i DA AFAAC Y3 4 I R R AT I8 A, 0 H A Y
BTG RN BE A 1 B AT 4 AL, PP A R
JRUIS: R ¥ RS A 1 B AR RIS, DA Sy s PR 95
AL RN S SR 1) T AR AR

1 #MREFE

L1 REACRAE 2021 4E 6—12 H, FrrEALl K
SEHE ) B B R SN I S AR AR 2628 ), 10 %
FEAHIOCAZ D 4B AR IS ) A e O e
S KR SRR 2RSS/ .

1.2 F%4k%  TIANamp Stool DNA Kit 2 {# %t A
2 DNA 207 &, W A RAR AR (dbst) A
F/A ] ;2 x High-GC PCR StarMix with Loading Dye
F12 x Tag PCR StarMix with Loading Dye, #Jit4 B Jt.
I R WOl A= W B4 A BR 22\ s BIOWEST Regular
Agarose G-10, Il F - ¥ D1 & AR 0 H5 R A BR A 75
Ultra GelRed (10 000 x ) , Wy H Fe i ME# A MRl 4%
JBef A BR 2 v s DL-1 000 DNA Marker, 1 H 5 H B&
AR (L) ARRAF

1.3 FZAUEE DW-HI218 BB K IR ARG fEAH
g A RESE 2GR B B A R 7] 5 YXQ-508 1T
AU R K B B, W B b R T RO IR
Sorvall Legend Micro 17R itz B .0 HL, Wy B 55 [ 5§
R RERE 2 7] HWS12 0 By $UE 1R K VA 58, T

E-mail ; gaodifeihao@ cau. edu. cn

A b —fERA R 7] DYY-6C B H Ik 4 A
WD-9413B BIEERE s A5 73 B AL, ¥ A L 508 — /8
YR A RN 7 ; Bio-Best135A BIEE IS 1% 2245,
F & [ SIM A H] .

1.4 Tk

L4 1 JE&seiadr i A B K oh e B4 1 3k
PHEEREA S, WO — AR AT T30 b, % b
SRR TR WA TSR D SR B A

1.4.2 DNA $2HC  $ B (HFE P 20 DNA $2 st
G U B A5 #R A S S DNA, DNA FEAAE T
-20 C#H,

1.4.3 PCRY" ¥ 2% iR L = B Yy 1TS1-
5.8S rRNA-ITS2 &M | i [Q BT 50 #E 6 A% AR 1 RNA
7N 3 (Small subunit ribosomal ribonucleic acid , SSU
rRNA) P Ba A+ dt SSU rRNA K [R R0 4% 45 ff 35K
HZRAZ R C FALRE 5L [ ( Cytochrome C
oxidase subunit 1, mtCOT) 3 K JE47 & & B 5 2 2 g
( Polymerase chain reaction, PCR) ¥ 1% | DL 45110 #r
X 4 B R AR U IXORE b 0 R AR Xl TR B
SHEE H PCR FHPEREAC I — i i PCR 973 B-5Y
% & ( B-giardin, bg) . & & B I & & ( Glutamate
dehydrogenase, g¢dh ) F1 # 2 T W 7 ) [
( Triosephosphate isomerase, tpi) &t [ ; X} & £ T H
PCR BHPEFEA#E— 2038 i PCR 9719 i/ Mg A+ e
60 kDa 45 9 ( Glycoprotein 60, gp60 ) Z K A1 e 1
1 gp60 FEP, LAXT A D5 55 5 6 R RN g - H ik
1153 F 4%, PCR Y 3G 51907 81 | S0 AR 3 AL
AP S S H SCRIEAT (R 1) o 51YHAETAEY)
TAE( B IR A IR AW G, PCR I 1.5%
TR REWHEE R HL VKA, BHPEREAS Y PCR P23k 2 A=
TAW TR i) e A7 RS W #EA T

44 JERIHARGIEEF ST 1 CenBank
Heds Pe b 4 RO TG BT 58 HE S AU W) AR R K
(Assemblage) %) % & 7 %)) 3+ F 2%, i /I Snapgene
6. 0. 2 f&4fi PCR p= 455, It SAH T 9381 7 L
XF, PAX AP B SR AR, 78 GenBank Hdf A 8 K
61~ RO [] B PR AL 1 L PR 81 5 1 28, 1 ] Snapgene
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6. 0.2 &4 PCR F=#ill Fpah S, I 540567 51 2517 kb
Sof, DA Ay FE P i ) MEGA 11.0. 11 (484

(Neighbor Joining, NJ) #4) 2 fa ffd - HU gp60 5 A (1) &
Gk {k A, Bootstrap Replications 154 1 000 YR E % .

F1 BEEH PCR y G EMEREMSIYEFS
Table 1 Target genes and primer sequences for PCR amplification of intestinal protozoa
Ji A H 5L B YT E1(5'—3")
Protozoan species Target gene Primer name Primer sequence
Jif =Bt (2 TFR3 CGGGTCTTCCTATATGAGACAGAACC
Tritrichomonas foetus ITS1-5. 85 rRNA-ITS2 TFR4 CCTGCCGTTGGATCAGTTTCGTTAA
Gia2029 AAGTGTGGTGCAGACGGACTC
RS AR SSU tRNA * (%) Gia2150c CTGCTGCCGTCCTITGGATGT
Giardia duodenalis S RH11 CATCCGGTCGATCCTGCC
RH4 AGTCGAACCCTGATTCTCCGCCAGG
F1 TTCTAGAGCTAATACATGCG
SR SSU RNA * (4 Rl CCCATTTCCTTCGAAACAGGA
Cryptosporidium spp. S 2 GGAAGGGTTGTATTTATTAGATAAAG
R2 AAGGAGTAAGGAACAACCTCCA
PGBk o Sdae_Cox1_260F GATCTTTATGTTYTTRATGCC
Cystoisospora spp. Sdae_Cox1_1147R CATTACCCATAACYACACC
G7 AAGCCCGACGACCTCACCCGCAGTGC
DA E A BEYE b * 161 G759 GAGGCCGCCCTGGATCTTCGAGACGAC
Giardia duodenalis s BG1 GAACGAACGAGATCGAGGTCCG
BG2 CTCGACGAGCTTCGTGTT
GDHeF TCAACGTYAAYCGYGGYTTCCGT
i FC B A BB R g 7] GDHiR GTTRTCCTTGCACATCTCC
Giardia duodenalis & GDHiF CAGTACAACTCYGCTCTCGG
GDHiR GTTRTCCTTGCACATCTCC
AL3543 AAATIATGCCTGCTCGTCG
ikt | BEL L [8] AL3546 CAAACCTTITCCGCAAACC
Giardia duodenalis P AL3544 CCCTTCATCGGIGGTAACTT
A13545 GTGGCCACCACICCCGTGCC
GP6OCF_F1 TTTCCGTTATTGTTGCAGTTGCA
LSRR 0" 19 GP60CF_R1 ATCGGAATCCCACCATCGAAC
Cryptosporidium felis &p GP60CF_F2 GGGCGTTCTGAAGGATGTAA
GP6OCF_R2 GGGCGTTCTGAAGGATGTAA
C7F1 ATGAGATTGTCGCTCATTATCG
[N LRl 60 L1011 C7RI1 TTACAACACGAATAAGGCTGC
Cryptosporidium parvum &p AL3532 TCCGCTGTATTCTCAGCC
AL3534 GCAGAGGAACCAGCATC

TE: = B30 PCR, 519 )5 FIHE 07

SRS | RIS 2 X595

Note: * :Nested PCR,the primer sequences are in order of the first and second pairs of primers

145 e KUK F 3R VP AS A o3 A fdE ] Excel
05 B B ] {5 SRR I 45 2R, fd A IBM SPSS
Statistics 28. 0. 0. 0 FEAT KI5 K5, 0 A4 i 1 |
ARl 2 OO S s K s AR (S R R TS/
W) 5 4 i I UG R A A S

2 #R

2.1 At XA E R oL A St
T 628 yFEEAEA, iz il I ALY SRRSO 20. 22%
(127/628) , Jifi JL = B i HUIE G Ry 10.19% (64/
628 ) | PR BT HE B UYL RN 6. 69% (42/628) K&
T HUBYE AR 4. 46% (28/628 ) | 4 A5 F BR B
N 3.03% (19/628) 5 Horh 106 AR FEASURRGE 1 Fift it

B, 16 ARFEARYL 2 Bl L, 5 e AL 3 Fh gl
IRAEG RN 16.54% (21/127) , FRIFFEAH PCR
PIGAR WA 1 R P45 R R, 28 a1
B Rt Be A 7 B ( Cryptosporidium felis) ,19 |24
FER B A FE 14 BISEREEEFaER B ( Cystoisospora felis ) Fll
5 157 QR EE A ER 1 ( Cystoisospora rivolta)

2.2 YL R B PEAE A AT XA R AR P
S A B O e s SR s AR (R
15/ 08 AR SSEAE A EAT e T o0 A, S R 3k 2
S, SRR BE 5 B G it L = 6 Tk H RN I B 5
BH(P <0.05) , B Y 3 Bl PRAE RO I 75 54K
fE(P <0.01) s 4F8/NT 1 2 MEPERIR A8 6 A0 58
DG a5 (P <0.05 3 P <0.01), H & —/&
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Deladtl 1 B A 2 O R BUR TG/ B AR AR SRREREL(P <0.01) s HR N R 15 4 b iy 18 D AUk
INT 1% RYEE R GIERRIK BB Sy e JeRTC MM (P >0.05) .
A

bp = + S S S bp B pp M + - S S S .
1000 1000

700 700
500 500
400 347 400
300 300

200
100

200
100

C bp S S S bp

000

819-825
700

500

400
300
200
100

E1 #oEAHEER®R PCR 18
Fig. 1 PCR amplification of intestinal protozoa from some samples
A:Jif L= L 1TS1-5. 8S rRNA-ITS2 JEP 5 B LB HETE B SSU rRNA JEP 5 C 3471t SSU rRNA B ;
D L HIER B meCOIFE K ; M:DL-1 000 DNA A% 73 7 Biidbnif; + : FHPEXT IR — BAPEXTHR S AEA
A.ITS1-5. 8S rRNA-ITS2 gene of Tritrichomonas foetus; B:SSU rRNA gene of Giardia duodenalis; C.SSU rRNA gene of Cryptosporidium spp. ;
D:mtCOI gene of Cystoisospora spp. ; M:DL-1 000 DNA Marker; + :Positive control; — ;Negative control; S:Sample

F2 JLTUMX I IE R R ERRIE R

Table 2 Intestinal protozoa infection status in cats in Beijing

FAPEREA B () [n(% ) ]

5] AL Number of positives( Positive rate)
Cljc Number of
ategory specimens L= B0 W ICBE S e [SEORRL PR R
Tritrichomonas foetus  Giardia duodenalis Cryptosporidium spp. Cystoisospora spp.
AR <ly 286 28(9.79) 25(8.74) 18(6.29) * 18(6.29) ™
Age =ly 342 36(10.53) 17(4.97) 10(2.92) 1(0.29)
P Tt 395 38(9.62) 28(7.09) 11(2.78) ** 9(2.28)
Sex M 233 26(11.16) 14(6.01) 17(7.30) 10(4.29)
L afifip 448 53(11.83) " 37(8.26) * 19(4.24) 11(2.46)
Breed JEalifh 180 11(6.11) 5(2.78) 9(5.00) 8(4.44)
B TEN #HEH 215 27(12.56) 9(4.19) 3(1.40) ™ 1(0.47) ™
Neuter KU H 413 37(8.96) 33(7.99) 25(6.05) 18(4.36)
fagis L 206 29(14.08) 19(9.22) 11(5.34) 3(1.46) ™
Immunization et 210 21(10.00) 12(5.71) 11(5.24) 16(7.62)
I i LR H 185 30(16.22) 20(10. 81) 12(6.49) 3(1.62) ™
Insecticide SRR i 126 13(10.32) 9(7.14) 5(3.97) 15(11.90)
SR WS /KA 306 51(16.67) ™ 30(9.80) 12(3.92) 12(3.92)
Symptom TCHE TS/ AR 127 7(5.51) 7(5.51) 10(7.87) 5(3.94)

T8 AR PSR [ — B N O, + 2257 B3 (P <0.05) , s 23 B (P <0.01) , JohRic : 257 A B3 (P >0.05)
Note: For the same type of protozoa, the same infection factor analysis, * ; significant difference (P <0.05), =3 . highly significant difference

(P <0.01) ,no label; no significant difference (P >0.05)
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2.3 EIRTUEHEE R AR T R TR it
BEAGRN PCR P48 JAG M W G 09 4 ¥ B UYL AR AR
42 iy, Horfr SSU rRNA (bg \gdh Fl tpi YR A4 4
RSN 97 6% (41/42) 71, 4% (30/42) .69. 0%
(29/42) F1 42.9% (18/42) , 75 A 1 Ik FHPEAE AR
4 NIER) PCR 9 3545 250 BIVE, i@ PCR §73
AwpwM - + S S s 8
1000

700

500
400

300
200

100

100 1000

100

LA BRfel -t 28 {53, SSU rRNA J RN P 45 2R 35 Oy
AREAE 1y, Horp PCR 47 B AG R ) B 5 1Y gp60 ik
0 1y, At At 7 gp60 KL 25 £y, RIA L 46 i
28 (et SRR AS S S A B el -, JCTR A B
RO, AT - 1L gp60 e R4 23Rl 89.29% (25/
28) . EBOTEEAS>T43 78 PCR P45 101K 2 R
bp B bp M
1000

700

511 500
400

300
200

100

+ - S S S bp

432

S S, FpM2+ - S S Sy

800-850 2000

1000 900
750

500

250
100

EH2 Mo#AMERKIEWERMBERFRSTF5HE PCR I 1E
Fig. 2 PCR amplification of molecular subtyping of Giardia duodenalis and Cryptosporidium spp. in some samples
AT GBI R bg SEPH 5 B i [RBIAEHIE L gdh JEH 5 C WEICBT AR IR L ipi BEB 5 D GU/NBRAET 1R gp60 LA ;
E B ffl 1 gp60 K ; M:DL-1 000 DNA AHX 43 F Bt b fi; M2:DL-2 000 DNA AR 43 i brdt; + : PP AR
—BIHEXT IR S REEA

A bg gene of Giardia duodenalis; B:gdh gene of Giardia duodenalis; C:tpi gene of Giardia duodenalis;

D:gp60 gene of Cryptosporidium parvum; E:gp60 gene of Cryptosporidium felis; M:DL-1 000 DNA Marker;
M2 :DL-2 000 DNA Marker; + :Positive control; — :Negative control; S:Sample

5 [CBIS M th SSU tRNA by gdh F pi 3P
FISE R R RISE S R 76 PCR 388 25 S 2 BH MY
41 fIREAR R SRR IR B 5 e fm, o 63.41% (26/
41) , R ERIK F, 5 R 29.27% (12/41) , 1
HNE T YRR CO1 R SERIK AT 1 4RI
A/F o A REAR A ) 5 DR A6 A 0 0 235 R — 3
A AR A R AL AR5 100 o

W 25 Al B gl 7 L gp60 PR PCR 4 3 45 51
EHHREA M EL K T 31 5 GenBank H A A5 J3 51 1F
FTEEXT AR 6 K A5 19 20 BS MR 24 0 “ S5 + Cat
Beijing” , R A0 E 3 FFm, 25 (Al B 1 1
FHPEREA T A 23 )8 T XIXa RIS, A 2 48
F XIXc WAIFK

3 itig
ARG T YO b 5T DA G )L = T i L I

TS HE R | R  HURN A S AR R ) SR B i
IT 0 F AT s, By & 2 3k
HIL = EiHH (10. 19% ,64/628 ) |k QB 55 HEE B
(6.69% ,42/628) AT Hi (4. 46% ,28/628 ) Fl4i
GIER (3. 03% ,19/628) . X 4 Ff i i i U 7E
SR PR R A A T 0% ~81.8% ) 1.3% ~
27.3% ' 0% ~40.8% " 1 1% ~67% """, # I
BN AR AT B B R rh A AR, o B
PR AT RS2 DX M 2 D i e e 3 A L AR A
AR A DAL R, AR S AL T T30
BRGERAE , A RHIA EZ KRB, KRS T
A SR 2 UM B30 2 A RO, kYR i
P

AGRISZE S R, Al 4 16 L = 6 3 HURTE TG
S5 HUBRYL R 5 RN AR G, Bl R R R
AR PSRN 25 I DA G, 4 S R R HL i R R
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3 ETMHREFHR gre0 EFEHEMN RS R
Fig. 3 Phylogenetic tree constructed based on the gp60 gene of Cryptosporidium felis
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ARG 4 Ff SRR AR 2 B A 16, 54% (21/
127) . AW, R A e HoAl 5 A 5 G L
= T30 TR I RN I PREEIR T R A
T B — R L T o 1) 24 O T I o
FEAR , (ELTR A T 1) X5 2 30029 (68 K 1R 5 154 1 AR A
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Abstract: To analyze the epidemiological characteristics of colistin-resistant Escherichia coli from chicken and duck sources in
Qingdao and provide reference for the clinical application of colistin, samples were collected from chicken and duck feces at
slaughterhouses in Qingdao, Shandong Province. Colistin-resistant E. coli were isolated using colistin-containing agar plates. Drug
susceptibility, resistance genes, virulence factors, phylogenetic groups, transferability and genetic environment of the mer-1 gene
were analyzed using agar dilution, PCR, conjugation assays, and whole-genome sequencing. The results showed that a total of 26
colistin-resistant Escherichia coli strains were isolated from 133 feces, with an overall isolation rate of 19.55% (26/133), of which
the isolation rate from duck sources (24.24% , 16/66) was higher than that from chicken sources (14.93% , 10/67). Drug
susceptibility analysis revealed that all strains were susceptible to tigecycline and meropenem, while resistance rates to other tested
drugs were relatively high (42.31% ~100% ). All isolated strains exhibited multidrug resistance, with chicken-source strains showing
more dispersed multidrug resistance compared with duck-source strains, which were more concentrated at 6 and 9 drugs. All 26 isolates
carried the colistin resistance gene mer-1, while the carriage rates of other resistance genes ranged from 7.69% to 96.15%. The
iet(B) gene was only carried by chicken-source strains (20.00% ), and the carriage rate of the qnrS gene in chicken-source strains
(30.00% ) was significantly lower than that in duck-source strains (100% ). Virulence factor detection revealed that the carriage rates
of the tarT, aer, pap, and neuC genes in chicken-source strains (90.00% , 70.00% , 50.00% , and 30.00% , respectively) were
higher than those in duck-source strains (62.50% , 12.50% , 0% , and 0% , respectively). Phylogenetic analysis showed that the
predominant phylogenetic group of colistin-resistant E. coli in Qingdao was group A, accounting for 76. 92% . Conjugation assays
confirmed the transferability of mer-1 in some strains. Genetic environment analysis of mer-1 showed no insertion sequences upstream or
downstream of mer-1. These results indicate that mcr-1 remains the main driver of the prevalence of colistin-resistant E. coli in poultry
sources, but there are differences in resistance, resistance genes, and virulence factors between chicken-source and duck-source colistin-
resistant strains. Therefore, research and monitoring of the prevalence of mer-1 in food animal sources should not be ignored.

Key words:duck ; chicken ; colistin ; virulence factor ; Escherichia coli ; mecr-1
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L1200 Bigpde R k0 A % (Brain
heart infusion broth, BHI) % BEDIL I 15 1% 75 & ( Mac-
Conkey , MAC) . 7K fi# & 25 14 itk Al 17 ( Mueller-Hinton
broth, MHB ) FlI7K fi# /i 2 1 Wi B B§ ( Mueller-Hinton
agar, MHA ) , ¥ B 9 &2 i {4 Y BOR A PR A 75
2 x Taq Master Mix ( Dye plus) , W4 H 5§ 52 4 ME#E AR
PR IR A BR 22 7] s DNA Marker Fl350JIE 4% ( Agar-
ose,AG) , 4l 1 WL TR A W) HARA IR w5 4 a8
JCRIR YL, W B AL 5l G R A RS 7 5 Sk fi e
Wk ( Ceftiofur, CEF) R K% 2 ( Gentamicin, GEN) 3f
W &2 ( Ciprofloxacin, CIP) | 3% % 5555 ( Meropenem
MER) . 3k 71 € fi5 ( Cefotaxime, CTX ) | 5 i 3 &
(Tigecycline, TIG) . £ % # Z B( Colistin, COL B) . £
ZiE & E (Colistin, COL E) . (7% J& % ( Florfenicol ,
FFL) .21 % Z ( Erythromycin, ERY) | JU¥f £ ( Tetracy-
clines, TET ) NP %P5 #K ( Amoxicillin, AMO) , ¥ H
b SR AR PR

1.3 FZUEs R340, W B L =T
M A PR F e TAE G, A L IH
FA R PCR AL BERE AR L IKAX, 1 H 26
Bio-Rad A #],

1.2 i

12,1 4IB5r B A 16S rRNA BFl % ikt
AIZHEREA TR A ST FARTE AN [R] B 5 37 LA KX 5 T
PBHAThR S o UM L T 5 1 pg/mL

ZRER B (1 MAC, 8] & T 37 C AL FRAH I 5
16 ~ 18 h, BRICLL & IR /N B B 7%, TOA
BHI A 735 . B0 1 mL G BE BIBCR T K A S
Zi1E DNA, LI42 B DNA g #ifi, i i PCR gE47
16S rRNA B2 5%, PCR /A & & 30 wL (2 uL DNA
b +15 pl 2 x Taqg Master Mix + 11 uL ddH,0 +
Ll FHEEIH 41 L RS PCR 4N (95 C,
10 min) + (95 €C,30 s) + (55 C,30 s) + (72 C,
2 min) | x30 + (72 °C,5 min) ¥ PCR FHY: /= ¥)3%
A TAEY TR ) B A RA w370 7,
PS5 45 3 A% 35 NCBL Bl 3 AT H X %58 .
1.2.2 24B0A% AR SE I R 52 50 % bR it 2= 5
2= ( Clinical and Laboratory Standards Institute, CLSI)
R E AR ET L ATCC 25922 E. coli (A 528
ORI ) Ay oA T A L SR FH B s R 1 T 5 )
B RIPRXS 12 Bt Az 28 0 d /N 9008 e EE (Minimum
inhibitory concentration, MIC)

1.2.3 2GR (]2 & PCR Jr ikl 43
BITPR 6 28 21 B LI 24 3 R i 4 i 00, B0 45
ZEEEZK (mer-1 .mer-2 .mer-3 ;mer<4 1 mer-5) , 4
HELK [tet (A) tet (B),tet (X). tmexCl I
tmexD1 ], % 5 B M 28 (blaypy « blayy « blagxyg
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25 PCR ¥ 145 [T 9 S 2% S5 Fan sk 1 s,
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Table 1

Information of resistance gene primers

2SR

Gene name

FIFHI(5'—3")

Primer sequence

P EE (bp)
Product length

BAGREE(CC)

Annealing temperature

GCTACATCCTGCTTGCCTTC
CATAGATCGCCGTGAAGAGG
TTGGTTAGGGGCAAGTTITG
GTAATGGGCCAATAACACCG
CAATAATTGGTGGTGGACCC
TTCTTACCTTGGACATCCCG
GAAGAGCAACGGGAAGAGGC
TGCTGCGATCCACCGAGAT
CAACTCGGGTGGTTTCGC
GTCGGTTTGCTGAGGTTTGGT
baun [5] CGTCTAGTTCTGCTGTCTTG
Ke CTTGTCATCCTTGTTAGGCG
GGTTTGGCGATCTGGTTTTC
CGGAATGGCTCATCACGATC
: GATGGTGTTTGGTCGCATA
CGAATGCGCAGCACCAG
GCGTGGTTAAGGATGAACAC
CATCAAGTTCAACCCAACCG

tet(A)L3)
tet(B) 4]
tet(X) 4
tmexC1*)

tmexD1 )

blaypy )
blayyy [9

5
blagyaus i)

210 55
659 55
468 55
721 61
1093 60
798 56
621 56
390 56
438 56
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FHe[H 2 FR slFH(5'—3")
Gene name Primer sequence
b (10 AGCCGCTTGAGCAAATTAAAC
.
SHY ATCCCGCAGATAAATCACCAC
b (6] CATTTCCGTGTCGCCCTTATTC
TEM CGTTCATCCATAGTTGCCTGAC
y o TTAGGAAGTGTGCCGCTGTA
.
erx-u CGGTTTTATCCCCCACAAC
RS CACGTTGAGCCTCTATAT
flo ATGCAGAAGTAGAACGCG
e CAGCAAGAGGATTTCTCACG
anr AATCCGGCAGCACTATTACTC
il GGCTGTCAGTTCTATGATCG
anr GAGCAACGATGCCTGGTAG
S GCAAGTTCATTGAACAGGGT
anr TCTAAACCGTCGAGTTCGGCG
e AGTCCGTTTGTTCTTGTGGC
mer= AGATCCTTGGTCTCGGCTTG
i) CAAGTGTGTTGGTCGCAGTT
mer TCTAGCCCGACAAGCATACC
5i1) AAATAAAAATTGTTCCGCTTATG
mer= AATGGAGATCCCCGTTTTT
4l TCACTTTCATCACTGCGTTG
mer TTGGTCCATGACTACCAATG
St ATGCGGTTGTCTGCATTTATC
mer-.

TCATTGTGGTTGTCCTTTTCTG

gk

P EE (bp) BJGIREE(C)
Product length Annealing temperature

713 60

800 60

655 60

868 55

630 58

448 58

428 58

320 58

715 58

929 58

1116 58

1 644 58
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chuA F1 TSPEA. C2 FERA &S 9 ¥ 19 73 25 o s
D Bf; PCR ALTE TspE4. C2 FEPRIN s N9 1S 19 73 15
)& T B1 #F; PCR AXAE yjad B DAL s I3 4 5L
TE 3 MY AL R i B E T A B
ARG 5 ) PCRJy 25 46 I 43 5 T8 Bk th chud |
TSPEA. C2 FI yjaA FEPR 45447 1% O, ¥ PCR 7™ ¥y fi
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1.2.6 45 0B R mer-1 INTE
PRIEAT PR 1Y T 2 R A 0 5 5 (AR TR Ry mer-1 BH

TR , SRR RIGFT B J53 (A 5256 28 L ek el )
A BHI JfF 37 C AL FM PR, B2
0Dy, 4 0.6 ~ 0.8 (B AL T X B AR ), AL
TR - SZIRTR L 30 E B TR A, T A R T A%
U W AT TC P 2T AE 2R B o Pt MHA 37 C 8537
FERI RT3 s AR L PR AR 1) 2228 500 L A= 3
KA TCH B0 L5 000 r/min .0 5 min, 3 [
WG A 500 L BHI B 7% 4% LA 107" ~107°
5,45 HU 100 WL B W U A T B2 17 1 4 40 i WL
MHA(ZFEZE E + SE L) 1,37 C g5+
18 ~24 h Js & B W IEAEKIE .

1.2.7 2T P2 bR G0 o
PRy AL A, 34T Mumina — A 30 & 00 )y, {5 H
Ades v3.12 #F 47 3L K 20 4H &, {6 B Easyfig % He
NCBI Ftf 2 AL S5 i 7 9, 2 1) mer-1 R
()35 5T

2 #R

2.1 ZHEESMESFN 16S rRNA RN S 45k 2
Fis, AR I AL 4> B IRTS 26 KRB LB E T2 K
JAFFTE, S5 B3R 19.55% (26/133 ), Hrh g i £
FETRA RN 2 KA 53 B 28 (24. 24% ,16/66) fm T34
I8 Z BT R T2 R 4 85 % (14. 93% ,10/67)
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Table 2 Isolation rates of colistin-resistant Escherichia coli
R s BEARCR (1) Ir B RO (BK) IIER(% )
Source Site Number of samples Number of isolated strains Isolation rate
ML) P
Duck source( Factory 1) Pingdu city 33 12 36.37
M2 1) V- E T
Duck source( Factory 2) Pingdu city 33 4 12.12
XEPECL)T) FEE T
Chicken source( Factory 1) Pingdu city 32 4 12.50
W2 T) - BE T
Chicken source( Factory 2) Pingdu city 35 6 17.14
Bt
Total 133 26 19. 55

2.2 ks RO ATRME 1 PR, A E
PRGN Z R R B MZ R R E 2y, X U3 2 A
TSR H T 25553 31 A 92. 31% (24/26) F11 84. 62%

100100
10099231 e
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BE 254
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Antibiotic
1 BEXBIEIBREKI 12 ML R NmzEE
Fig. 1 Resistance rate of Escherichia coli isolates

from poultry sources to 12 antibiotics
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(11726)  AAG I H X655 in 24 28 1 56 20 85 e Tif 24 1)
[Eg7 8
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DAL Sk Sk A g | B 5 P AR PRR E R A
VYRR Z AN 25 554 T 25. 00% ~93. 75% , X i 1 1
A F60.00%  ~100% ; 1 5 & Bk X 2155 28 3k g
N LT N5 NN S | B 7 NS R = Ol (TR
(25.00% .56.25% .56.25% .56.25% F 62.50% )
P F XS R (70. 00% 100% 100% .90. 00% FiI
90. 00% ) ; XS5 BT A T SR e 7% | 3k 1 i 1 g 2R
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Fig. 2 Comparison of antibiotic resistance rates of Escherichia coli isolates from duck and chicken sources
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ZEM AT 45 R AN 3 PR, A 4 B bk
WAL E I 254, T 2515 84 5 ~ 10 #, Jf H
10 i} 24 B Bk 19 7 L e, R 26.92% (17/26) , T
HIERBIRFRIEH + WHER + ANV E + 2%
R+ KU + ZHRE R E+ ZHERB + KRE
R+ PSEPUAK + Sk FENK ;9 HH 25 R bk 3k6 tk, L
2 Ao WA JEH + IR + RN E + 3k
TOUERT + ZHER E+ ZHER B+ KRER + B
TEPGAR + Sk AIEIR R AR B B2, O S Bk

*3 BEXBHEIBHKSEMASN

Table 3 Analysis of multi-antibiotic resistance of

Escherichia coli isolates from poultry sources

ZH i 2L PR (R ) E (%)
Number of multi-antibiotic Number of
R i Percentage
resistance types strains
5 2 7.69
6 5 19.23
7 2 7.69
8 4 15. 38
9 6 23.08
10 7 26.92

X0 5 I Y 22 BT 24519 B0 % EL 2 B 45 SR an 1R 3
Fos M JE B PR DL 9 258 &, o5 ik 31.25%
(5/16) , Hif 2515 RSB R R JE % + TR R + A
VR + LAl + ZH AR E+ ZF W E B+ KK
FER + BIBEPGAR + S Ak ; WG YR B RR LA 10 FEi 24
A, ik 40. 00% (4/10) | T 24 1% 24 34 Sk G5 e
¥+ UK + WAV E + 2T R + LAkl + £
FHEE+ ZHHE B+ KRER + FIsIygsk + 3k
oL TR HIS 58 BT A% AR XES 5L A A LA T 1Y) 22
2, SR TR Bk 2 T 24 95 A 43 HIC, TS TR TR bk 2 R
iy 254 F 6 F1 9 &,

50

6 7 8 9 10
% i 2 Ay

Multi-antibiotic resistant profile
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Fig. 3 Comparative analysis of multi-antibiotic resistance of
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Fig. 4 Carriage rate of antibiotic resistance genes in Escherichia coli isolates from poultry sources
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Table 4 Comparative analysis of multi-antibiotic resistance gene profiles of Escherichia coli isolates from poultry sources

A7 Bk B R (% ) T 24 5 K] 3% 5 P8 S AR S () X B RR AR (BR)

Number of co-existence genes Carriage rate Resistance gene profile Number of duck strains Number of chicken strains
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Fig. 5 Carriage rate of virulence factors of Escherichia coli isolates from poultry sources
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Table 5 Conjugation transfer rates of mcr-1 gene

BRI B A TR AR (%)
Strain source Strain name Conjugation transfer rate
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Diagnosis and Genotyping Identification of Paratuberculosis in Goats

MENG Weikang', ZHAO Weihong', LI Mengyuan', MA Wei', DING Yulin'*”,

JIRINTAI S'*, ZHAO Li"*, LIU Yonghong'*”
(1. College of Veterinary Medicine , Inner Mongolia Agricultural University , Hohhot 010000 , China ; 2. Key Laboratory of Clinical
Diagnosis and Treatment Technology in Animal Disease , Ministry of Agriculture and Rural Affairs , Hohhot 010000 , China;
3. National Center of Technology Innovation for Dairy , Hohhot 010000 , China)

Abstract : In order to diagnose a case of goats infected with Mycobacterium avium subsp. paratuberculosis ( MAP) and identify
the genotype of the MAP strain causing infection, so as to provide scientific basis for the diagnosis and control of sheep
paratuberculosis, this study conducted a preliminary diagnosis through medical history investigation, post-mortem examination, and
histopathological examination. MAP-specific 1S900 and IS1311 genes were amplified by polymerase chain reaction ( PCR), and
strain identification, sequence analysis, and construction of /S900 gene phylogenetic tree were performed after sequencing. The
results showed that the diseased goats were extremely emaciated with thin blood. The walls of the jejunum and ileum were thickened,
and the mucosal surface formed folds resembling cerebral convolutions. The mesenteric lymph nodes were enlarged and gray-yellow,
with gray-white lesions visible on the cut surface. Histopathological examination of intestinal tissues stained with hematoxylin-eosin
revealed proliferation of epithelioid cells and lymphocytes in the lamina propria and submucosa of the jejunum and ileum. The cortical
area of the mesenteric lymph nodes showed proliferation of epithelioid cells, while the paracortical area showed lymphocyte
proliferation. Acid-fast staining revealed acid-fast bacilli clustered within epithelioid cells. PCR amplification of 1S900 and /51311
genes yielded products consistent in size with the target gene fragments. Sequence analysis and construction of /S900 gene
phylogenetic tree revealed that the highest homology reference sequences obtained in this study were of type I MAP, with homology
exceeding 98% . In conclusion, the diseased goats in the goat farm were diagnosed with paratuberculosis, and the infecting strain was
identified as type Il MAP. This study provides reference for the diagnosis and control of paratuberculosis.

Key words : paratuberculosis ; goat ; diagnosis ; genotyping
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Table 1 Primer sequences information for PCR amplification
2SR EILZER S SIS (5 —3") P (bp) 225 3CHk
Gene name Primer name Primer sequence Product length Reference
L1 CTTTCTTGAAGGGTGTTCGG
12 ACGTGACCTCGCCTCCAT
15900 298 [17]
AV1 ATGTGGTTGCTGTGTTGGATGG
AV2 CCGCCGCAATCAACTCCAG
IS1311-F GCGTGAGGCTCTGTGGTGAA
IS1311 608 [18]

IS1311-R

ATGACGACCGCTTGGGAGAC
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AR A A . ¥ AR (25 pL) : Premix Tag™
12.5 pL,ddH,0 9.5 uL, I FWEI49% 1 ul, Bl
1 wL, 18900 &A% FH #.50 PCR 7k, %5 — % PCR
PLSE— 7 W) iR . 1S900 JE PR 55 — 4 A — 48
J2 54894 C AR PE 2 min;94 °C A8 30 5,58 C
Bk 30 5,72 CHEM30 .30 MEFF; 5 72 C 4T
it 3 min, IS1311 K& A 2 B 2% . 94 C 9 48 Pk
4 min:94 CA5PE 30 5,62 CB K 30 s,72 C 4 fi
1 min,30 PMEW ; B )5 72 °C HEfH 10 min,

1.7 JEPEFES4 7 F MAP 4350 % PCR 454 H
PR A T A TR (i) IRy BRZS
F, M 4% 3 3@ i BLAST 7 2k °F 5 (https://
blast. ncbi. nlm. nih. gov/Blast. cgi) # 7 MAP X 5,
fifi H} DNASTAR 5. 0 ZR AR5 56 IR 7 91) 22 o7 A5 L X
FRIE, AT 9 o3 A Ay AL, Jl G MEGA 5. 0 B
iz AR 4% ( Neighbor-joining ,NJ ) , LA GenBank %54/
FEA) 20 BRATE]IE L MAP 1S900 3 K )3 41 Fil A 3k
By MAP Jr BT MR REAS g R G

2 #XR

2.1 FEERIEA %N L AERRAAE, A1T9]
PRI HEATBE, H AT C A AR R R R 3
800 22 -, AN/ INZ 2 B | SR A = DY B
SETE , WA TR N ANIR L, B3RS A 2023 4F 6 A
THRRESEA FAET,2 A NS 170 2 H L SET-
PL6 ~8 Ao . BRI W, RS DUAR, #
BHALIOEEE , SIS R AET

2.2 REAALIEE  FR A B, SRR 9 =S
i 0 1o i g P 3 VB 2 R TR S A 25 S M [l A (1]
LA) 5 1l 2R B EL A5 o, 52 0o (2, D) T i) ALK
@RI 1B) . HE. Jea il n] Was iy | (o] 2
HRE AT J= RS T 23, A R B B A
AR L L0 2 (BT 2A) 5 M 2% MR L 4 S Jo IX ] DL
b BN R R AR (1] 2B) , Bl B2 I XA K L 240
HAE s MDA AR EOR DU A AR . HURR L (i
SN DLSRAEAE 1 KRR 2L G/ M (151 3) o

B1 BEBLFIEUE

Fig. 1

Dissection observation of diseased black goats

Az lalmRE s Bl AR I 2 CRERT L KA Bfkik)

A :Intestinal wall of jejunum; B:Mesenteric lymph node( Black arrow : Gray-white lesion)

B2 EEMERERESHANREFVURE(H E 3,400 x)
Fig. 2 Histopathological observation of ileum and mesenteric lymph nodes(H. E. staining,400 x )
A A EAZ; B R S5 R BT IX

A :Tleum propria; B:Cortex of mesenteric lymph node

2.3 PCR¥$% ffi ] MAP 1S900 1 IS1311 JE[H 4%
SRS, 0 A T 0 2R R B A O AT
PCR 438, 735 #5211 29 2 298 bp (&1 4A) A1 608 bp

F 2540 (FE 4B) , R/ i —2k .
2.4 JEHFFISHTR MAP 435
2.4.1 BLAST 7E /0 #7  XFAIKER 14 (9 15900
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Fig.3 Acid-fast staining observation of the ileum (400 x )
ATk ALY PR T A

Black arrow:Red-stained acid-fast bacilli

E 4
Fig. 4 PCR amplification of /S900 gene (A) and /S1311 gene (B)

M1 :DL-1 000 Marker; M2.DL-2 000 Marker; 1 B44%] 0B s 2 ; PHA%: %) BE

M2 1

2 3 4

bp

608

1S900 EE (A) #a /1S1311 EEH (B) #y PCR #1&

3 FEEREN; 4 IERES; S R ARG

M1 :DL-1 000 Marker; M2;DL-2 000 Marker; 1:Negative control; 2 :Positive control; 3 :Stool sample; 4 :Intestine sample;

5 : Mesenteric lymph node sample

FE PR IS1311 LR P84T BIAST 4341, 4521
Wk, 2 NFES 5 A MAP & #k DSM 44135
( GenBank %555 . CP053068. 1) K& 5 77371 [a] ¥ Pk ¢
75 (98. 48% F1198.78% ) .

2.4.2 1S900 FEHFH43Hr  AKERIR1E ) MAP
15900 FL A B B4 169 216 3 f 5L 43 51y C ( iy ms
WE ) AT A (BRIERS) o

IS1311 FL[H4E 64 .65 68,223 236,422 527 .628 fii
B35 S BIfCFkk ID97/1-2 .C BIfCFkk 316V Fisk
] 2 0 A% 22 4k 98/1010 — B, &5 223 fi g It 5
C HIfR ek 316V Fil B B Febk—2, (H S S BT
Fkk ID97/12 A—F(F£2),

2.4.4 IS900 FEH G BT A BN, AR
Ky i) MAP 4> B 1 bk 4L T MAP T 59 3 £k 2 2

2.4.3 IS1311 EEHF A 40t AR I KA (E5),
F2 IS1311 EENFERXILL ST
Table 2 Comparison analysis of /S1311 gene sequencing results
(A=
PR TR bz} Position
Strain name Subtype
64 .65 68 223 236 422 527 628
JD97/1-2( AJ223975) S # Type S TG C C C C A C
316V (AJ223974) C # Type C TG C Y C C A C
98/1010( AJ308375) B #4 ( 26 [ ¥74- %1 ) USA Bison type TG C T C C A C
S5(EF514838) B A4 (EJE 74 AY) Indian Bison type C T C N N N
MAP-LC TG C T C C A C

H:Y:C/T; N:A/T/C/G; MAP-LC . A58 3R 15 MAP T4k
Note:Y:C/T; N:A/T/C/G; MAP-LC:MAP strain obtained in this study
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Fig. 5

1S900 gene phylogenetic tree

& R HAT MAP TR BE
@ . MAP strain obtained in this study

3 itit

- TR AR J2 4 I 3 4 IR MAP 53 L 4 i
2, MAP 38 3 i b I A B 0 1 e i i 7 e
W (4 0 S 3R B LA T R X
SR L RIS | A 8 i A0 e R 0 L A
I, B S5 A6 L S P IR VS R R R AR AE . AR
YR Ko 2 () T T 9 7 45 Sy 484 2 P i 6 LG A
WIS 5, 02 D) A R 54205 o

LT, T 45 A 0 7 300 10 i R SRR e 38 Wi 7
Vel = GURE , BELES TR BT 5, 4 At B & 4
Wb T BRI AR . % L, MAP 3B
WesE R SRS WA AR L SR T, MAP
PERCEER L, A K T R, R S T B R
Wi TR TT % . PCR AR g —Fh et 45 5 U Y
LRSS R B T R T Z 2™ AikiE
i MAP 1900 1 IS1311 35 [ 4 5 2 | gy ok 25 i
A FIZELZURE T AT PCR 444, 25 SR R e,
DRI 45 51 BLAST 7648007 R, 5 AR B0 B bk 5
RIS B 5 19 5 % ¥ 51 24 MAP, 4545 20 41 4)
R e (o B YE % 230 018 I MAP,

F T2 AL MAP Bt 85/ | 23T 1 40
BEMHT LM S B0 DNA [ I 2% |, LA ST AE

H g VR A R A A A BRI T ST PCR ) MAP
R ARG R DNA SR HURT 16 v 4 4 0 A
2 PCR K v ffx 8 R BR . 105 i it — A g 38 ]
DGR I DR RIS I AR 9 £97) F A T v 45 2810 )32 1
N . #5457 19900 JE PRARALF 1 (4 73 ST 4 1l R 2%
FELAS 1S900 J& Al fE 4 PCR 1y #f 3L A, H I3t T
ISMav2 ISMap02 5§, F57 58X 5L 5 1 36 /F PCR £
5 28 A e T4 DL EIR T 15900 HKE A 1M A #A%
FORURIE™ o M, 1S900 2 [H{T39K 2 PCR fi HiLAR
FOBR (N TR A S B T 1S900 JE A PCR Al
(LIRSS S Stina 251 180G iot I 2200 B )
35—~ MAP B [A ) PCR A I >k 5 1A 15900 JE A
PCR BHPESS SR, i, RIS & 151311 JE[H PCR
KA PCR =500 7 434, BE A T 151311
SEPRRT LAY RO 3, SCHERR T MAP fis B
AN B oy SMEAG TR B R H il . 4l
5 % MAP (R IR ,6 ~8 A & i
T LIRTRGE B 18 A SR, F L AR &
H AR MR R I I [ . BRI MAP 258 77 i
IR 2 S EQR RIS AT 12 ALk
FIEARZFEILY A SCERARE , 12 He 4 2l oh 3 %
Sy iEGe MAP, H 9 25 5 B BRAE IR . 4541t
FEYRF, Bz E s gk oe TORE, B3R %
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BUREAR A [E] 42 5, 55 b, o m] e 5 B 00 2 0 Bl 3
MAP BB AR K 4 1 sl B0 M S5 o6, 7 2k — 2
W%

AR Y6 5 15900 A IS1311 JL[H 1Y PCR 48
BLAST 7££2 73BT | 3 R 57 p5 11388 1% 38 1k ¢ 2 o0 #r
PABIANZ 3 1 2 e MAP (36 B 15 %,2 4
MAP 5 53 14 56 PR P 25 S BLAST 7248 70 M7 R
)RS 2 1 22 T 81 45 0 TR MAP, HR, MAP
ANTR) F R Y AE 1S900 FE R A 169 216 43 B 3L A 22
5, IMAYAESS 169 437k T o C, i 1 A T YA i 47
R G ITALEESS 216 ok Gl A, T AUAT T BUAE %
B s R R GO AR AR B A5 ) MAP
18900 LA 25 169 fLFIZH 216 LGS C AT A,
DR ARG TR Rk AT BE S 1 B sl I 7 MAP, A 4,3
AT IS1311 JL A4S 64 .65 .68 223 236,422 Fl
527 IARFERT X 43 S % C BUF B 5 MAP ik,
S RTEE R R AR TR T RESD B Alnk C A, i
Ji , 18900 3 PR F Ak 4 fak 7% A 38 56 1 Ak Ak T I Y
MAP 5337 . Z5 ERRR A E A T 5 IR IX
ML X S L SR AR R TR MAP, B2, AR
SIS AT A I I B MAP R 37778 FINSE T EIR
X U AR AR T 41X, TIT %0 MAP £ AE7E TIN5
FLG X PERRA R 3R IX ™ 56 T N 52 YA X MAP
4 35 DR 43 A 38 T B R R R O R AT 4 F TR AT R
SEYHAT

R Z5 20 1 JC R RUR T 29 AN 5 I TR YT
HBEGRARREIR T, 1 R LRI S5 % 5 i Eh 6T R (51 1)
A, EHT, BIA AR B 09 kR N s e 3R
B B R, ARG B KR L 5
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