2022 %7 A Wl KRR KA F ) Jul. 2022
59 4y Journal of Sichuan University (Natural Science Edition) Vol.59 No. 4

it X EFIFEDPITETEEE .
B BN ERET R

FRE, ELEFE, FRF, KAE, ARE, TRTY, ZHSK
(L. PERERACE BRI AR 860000;
2. UIACEAETTRERIE % R R4 . WS 610041)

W OE. AMASATHEOFRLEEF RV ITARTEL . S E Ao F AR L @ik
LB AR LTS MG £12 4 A R AR AR T AW F O ke e
R AT 4 B ST FARE T A M XY B A AR AT T AL B A R B B iR e e
e HE £ 65T MARBREIRE. SR2AN. HRAR XS5 & 504 1TH . & H
F K 25.13%(50/199). F o 35 iE  GARAL & Z3 o B R AR T H AL G, T 2K 5
BERK; AR ALRIL T, 5B 0 BHE . Cl #.C2 #.D 4 A id B, A H AR
NMEGEVITA THREVITAS hERN L 18 A hEFA, mhFBrit &R w4 # 0k
By A DB E A AR S A F L A AR 50 AR T AY AR AR AR T B AR B
A, bR B 20.00%(10/50) s A BRI 1T H 5 AL R R 7=, SR T b B, f i
AR FHRAE. BoRERELE R R = 4FRAMRDTTH AR KM R4y LD, A 0. 368X
10°CFU/mL, B st B4k A HE £ & MR R B 74 RAAM D B T3 A5 £
AGHBIR, L PR IR A B AL R ERERE. KRKBEERRTEMND ITH LD
BALF RP ARG, LEA — R RATHE R E T B\ R A4 R 1T H 6w I i
BE A F A AR o A AL AR AR AR DY 1T 0 BR R

KER.: BT JIA; 9 BEL; hiFd; Ak

HE 45K S, $852.61+2 XEAFRIZED . A DOI. 10. 19907/j. 0490-6756. 2022. 046002

Isolation, identification, serotyping and pathogenicity of
Salmonella from Yaks in Tibet

LI Tian-Jiao's BANMA Ze-Lang', LI Deng-Yu', ZHANG Kai-Qin', ZHAO Xiao-Hui',
WANG Bao-Ning'*, SUOLANG Si-Zhu'
(1. Animal Science College Tibet Agriculture & Animal Husbandry University, Nyingchi 860000, China;
2. West China School of Basic Medical Science and Forensic Medicine, Sichuan University, Chengdu 610041, China)

Abstract: The purpose of this study was to understand the prevalence, distribution and serotypes of Sal-
monella from yak sources in Tibet. By collecting yak diarrhea feces in seven districts of Tibet, the bacte-
ria in the samples were isolated and identified by using bacterial culture, biochemical characteristics, and

molecular biology methods, and then the isolated strains were serotyped according to serum specific ag-
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glutination, and finally, animal infection and HE staining of animal tissue were used to understand the
pathogenicity of strains. The results showed that a total of 50 Salmonella strains were isolated from the
whole region of Tibet, with a detection rate of 25.13% (50/199). Among them, the separation rate of
Lhasa, Qamdo, and Shannan was higher than the other four, and the Ngari area is the lowest; the sero-
typing results show that 4 serogroups including B group, C1 group, C2 group and D group were isola-
ted. The serogroup includes 18 serotypes including Salmonella Dublin, Salmonella Typhi, and Salmo-
nella Aboni. According to serogroup statistics, among the 4 serogroups, group D accounts for the most
serogroups and is a common serogroup; 50 Salmonella strains were dominated by Salmonella, account-
ing for 20. 00% (10/50 ) of all strains; The typing results of Salmonella in various regions show that
the number of serogroups and serotypes in each region are different. The results of the pathogenicity
test showed that the LDs;, of KM mice infected with yak-derived S. dublin was 0. 368 X 105CFU/mL,
which was a highly lethal strain. The results of tissue HE staining showed that yak—derived S. dublin
could cause systemic damage to the host. Among them, the spleen, lung, intestine and stomach have
more severe lesions. The results of this experiment suggest that Salmonella does exist in Tibetan Yak
sources, and has a certain trend of prevalence. At the same time, the common serogroups, dominant se-

rotypes and dominant serotypes of Salmonella dublin from yak sources in Tibet have been identified, and

the pathogenicity of the dominant serotype was also identified.
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BE TSR FREL CE SRR A BTN A 900 A
PR 5 522 [ 380 &0 1 7 S 1 AR R
ARAT]; TRI0T ¥0 1 1 & 12 8 135 100 & 0 A
TW R Y 25l A R A Premix Tag™

(TaKaRa Taq™ Version 2. 0), DL 2000 DNA
marker 1 [ K& EAEVARAF. K8 3P H
SPF . 4~6 JA4ER A 18~20 g i KM /M
72 H W B A IR AR S e S A R F.
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Tab.1 Sample distribution

Va5 Hh T FrpE 2 T i H e ) E R o] 1
HEZLYP N 3650 2954 45 3940 3257 4280 3572
AR/ Oy 59 46 36 10 19 15 14

2.2 /i FRERLA A 7 A0 4H . 1 AR, 1 dHas A,

22221 mE s BRAES KBREVHERSR
GB4789. 4-20102 1 Liu 28 AP (07 e b A 740 55
BRFR. WRE SR T BPW BESR rh iE AT i T
BT B RIS B R AE MRSV 2 [ {4 1 57 gk
SRR s W A PR AE SS.XLT4 BE R
BRFRHE TS 5 0 e 00 B TR VR AT 2 IR
ek s AT B TS RAE A9 T8 75 42 R T TTB K 97
Wit T4k,

2.2.2 AAGKI f TSI ARG 35 35 6 st
BRI LR B T R N T S s a1 ]
ZEH, 37 ‘CHEFE 12 h J5 MER 45 L.

2.2.3 PCR%EZ  FIH =l 2 i 1 45 BUCRR i 1
DNA, 37 F PCR 2 A ) B R 1) 4 57 4 25 o Ak
invA™ B ) 4. 5'-GTGAATTATCG-
CACGTTCGGCAA-3';  5-TCATCGCACGT-
CAAAGGAACGC-3'. K515k & FifgA: T4
YR A BRA 7 A k.

R SR R 25 pl, Hoh: DNA Bif 2 pl,
Premix Tag™12.5 pL, FFHE5IH45 1 pl, ddH, O
A E 25 pl. BRAGREE R 61 °C, 4k 35 MR
PCR 7= 1. 00 B AEAHEE I HL S ARG K 184
P E LA T AR A R FIDN Y.
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TEFLNE .37 CTHiFE 12 ho R R R
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RS A/ BRI G DL 2). B8 B b I T
VRS TR 20 /)N B PR o X B 2L J v S5 T 7 A
KL E SR N 0.2 mL/ H. TG S Mg
/N7 d BT OIS el Sk
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Tab. 2 Amount of bacteria injected into mice in the test group

RN x| 1 2 3 4 5 6 7

A b

. 2 .251 0. E . .5 .
/108 CFU/mL 0.208 0.251 0.304 0.368 0.445 0.539 0. 648
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B BEL B TS HERD T SS [EIA RS I7 3L H0 BS [F1A
BiFR 3 b EARTE SS WA A K A B H Aoy
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WA 4B R R BRI TR K B AL BP0
KiJe » ARBEIMES NS YLt/ TR, LAy
TESAFF A UPT TR A KA BB AS A4 5 R DL 1.
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Fig. 1 Colony morphology and microscopic examination

results of isolated strains
(a) SS Culture medium; (b) BS Culture medium; (c)
Gram stain oil microscope results
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3.3 PCRE%E

BEARLVD T BA I B TR 95 HEAT R SRR inwA
RO 5 7, 43 B TR AR H I 557 29k 284 bp, 5
SRR, 25 LR 2. ¥ PCR 45 4551555
Rt OB SERAE S LR 45 3 R VE L 7 Hh
e B 50 AR VDT RR L A S 3k 25, 1324 (50/
199). HArhrpE 19 B 410 32. 20%6(19/57)
M 9 kAR A 19. 57%(9/46) s IBIX. 7 4k 4
SRR 19. 4490 (7/36) 5 H WG 2 Bk, K Ry
20.00%6(2/10)5 LIRG 4 #. 4 R 28, 5700 (4/
14) BT BL 2 #k, A6 SR 13, 34% (2/15) 5 B4R 7
PR A 2236, 84%0 (7/19). ARWRAT B 45 b, 4
%« B ER RN LR = b 4 2 R A T JH A D b Ay
iy FEL X ) 43 2 R AR
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bp) bp

B2 HFRVITH invA £ B PCR %
M:DL 2 000 DNA 43 Fig il s 1~5: Hi75% ;6 ~9: b2 : 10~
12:933333;]S:IIIT'é‘—T;M:lSﬁJE;]S: [[”%WJJ,]GN”E(%B
Fig. 2 PCR results ofinvA gene of Salmonella from Yaks
M:DL2 000 DNA maker; 1~5; Lhasa; 6~9: Nyingchi; 10~
12:Nagqu; 13 :Shannan; 14 ; Ngari; 15 Rikaze; 16~17; Changdu
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Fl. RIMGE RS 4 R BoR - 4 P REP . L D
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19 PRERs CLAE S 3 Bl 24, 3L 9 B s C2 fF iy 2
Pl IR B 3L 2 AR ARG ILIE 3.
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Fig. 3 Proportion of 50 Strains of Salmonella
from Yaks
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Fig. 4 Distribution of 50 Serotypes ofSalmonella from
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Tab. 3 Serotypes of Salmonella from Yaks in various cities in Tibet

(IR O HJst H )it Firp* =2 TRt Hme S Iy L g &1t
S. Paratyphi B 1,4,[57,12 b.1.2 1 1 1 3
S. Typhimurium 1.4.[5],12 1,2 1 1
S. Abony 1.4.[5].12,27 b.esn,x 3 2 1 1 7
S. Kisangani 1.4.[5],12 a,1,2 1 1
S. Arechavaleta 4,[5].12 a,1.7 1 1
S. Bury 4,12,[27] .26 1 2 1 4
S. Stanley 1.4.[51,12.[27]  d.1.2 1 1
S. Agona 1.4,057,12 fog.s.[1,2] 1 1
S. Paratyphi C 6,7,[Vi] ¢.1.5 2 2 1 1 6
S. Oslo 6,7.14 ase.n,x 2 2
S. Rissen 6,7.14 f.g 1 1
S. Bovismorbi ficans ~ 6.8,20 r.[i].1.5 1 1
S. Newport 6.8. 20 e.h,1.2 1 1
S. Dublin 1.9.12,[Vi] g.p 5 3 1 1 10
S. Typhi 9,12,[Vi] d 4 2 1 7
S. Tarshyne 9,12 d.1.6 1 1
S. Sendai 1.9.12 a,1,5 1 1
S. Enteritidis 1.9.12 g m,[1,7] 1 1
&1t 19 9 7 2 7 2 4 50
F4 BHEHNRBLESRESEADITHETERL ST SRR IR AR R AR YD T X B G /N B LDy, Ry
Tab. 4  Deaths of mice infected with Yaks Salmonella 0. 368<10° CFU/ml.. 95 % &= X ] A 0. 311X 108 ~
Dublin in each group 0. 434x10° CFU/mL.,
4% BWEUA ETRUA BTR/Y 3.6 FEYIE
i 1 8 0 0 JEBE TSN AL SUR B D) 452 R - Sk
W 2 8 2 25.0 (24 h PDBETZ 4 /N LAY O E L 1 2L 20 F ' 2H 2040
i 3 8 3 37.5 DR 60 85 ) 7 2 T DA TG T e 7 JFF O LA R it
4 8 4 50. 0 JEAH OGN Hh B R SE R AR M. 12 (72 h =)
S 5 i s 62.5 FETZH /)N B JUE 1) 5042 S 2 200 M3 40 5 LA L2 4 i
S 6 o 6 50 R REAR S T A B o L BRI 2D
g7 . . Lo JRLASPE CIRFE H A i 2% AR T 2% f i A i 3R 4R
. . . . B4 22 5 i b B2 A0 MR AR R T S A B
. . . . B AL PEIRE 5 s 2H 23 58 M58 J2 5 A RSORYE , R 1l AR

TRIRIRTE 7 s TR FE X 38 40 i R B IR FE L 3043 X 3
3.5 4£4E Salmonella Dublin BZ/NRE) LDs WIS LY 5K B B 50 2 IR SE i i B 2
LD i 45 5 (PELEE 4) . £ SPSS 21. 0 # ZEHLPE LA 5.
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Fig. 5 Histopathological sections of each lesion in mice infected with Salmonella Dublin from Yaks
1: HE staining of control group; 2: HE staining in acute group; 3: HE staining of chronic group
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—RERA ORI IR A R R R B A A
TRHT I 55 B A+ B TR A B TR 45 28 i
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i A~F M RE AR A B3 U 1 X v
PR s A AR T BRELD P, 5
YRR s DL I RS AL, AR 4 B MRS
[F] o AEL Ry VA b DX AP AE — i AR RLPE. V0T IS
HRAE 1 YA R FEAE L vg Ve g P iz g .
A VD TR TIPS A  #RARYD T TR R
A= 5 e E A LA A, O B FE VD TR A IR
ST DAL PRI L B 0 2 BAAR YD T T TR
JE PR A PR S g ) = A A S 4t
DUJTAEA- P50 T TR 4 2 25 SR o AR R 21, 87 %%
SREBFAMRYD T T 5 20 tH22 80 AR A A A AR
PRG54 T P o s e Y
UO T TR Y5 R AR ARAR YD T TR 5 [ S, G A A A I g
HRFIMRIDT T B Y .

ARYAR S T A IR A AR YD T T R IR KM/
BB S SR 0. 368 X 10° CFU/mL, 4
T 2% AEDO R /N BRI BB 4 SR 1L 2 X107
CFU/mL 3 . J& TR Bt ik, Bl s W5
A 7 R B R AR AR YD 1T AT 5 R e 4
Ep IR, O R 2 20 WLET 2 AR PSR BE L JHTF I 2H 21
JH 20 AR PEIRBE 52 A 0l 47 5K o 8L 2H 20k 2 41
L8 YR FE | RS 2 4 DL I 5 R I i U 4 20
SN il B A0 M AR IR AL K i L 5% 4 v
T LI i R 2 AR IR AE L TR, 1 ARG
JEE S S PR SR A S o Bk A, 55 0T REZH A LE, k]
FIRE PR 2H 34 P DA [R) A B s B ek A o HLS M A
o LR B2 T P 2 HE e LD L U L A 2R
R . I, FATFFEA S. Dublin 51
) 165 B B il A A% e 1) I s 7 B . () o
RPN /3 AR 2 RATR T Z B 2
LI A RS A AR R O T IR AT 4R = v 4
FEVD T TR G 155 1O 1) F L.

RAEAPEVD T TR Thad 43 25 1 B FE VDT TR
W U0 T TR 3 PR AP I 3 A LAz g A T2
RSy I NN B b LY S S U T |
s HAA BRI T A L R TR AR
IEV TR FEE ALY h . LS55
TR M2 P HR A 3 o ) 495 S VD 1T
B A R S R T BRI U T B i AR B H
FEAF R BT AR — 2 IR XU, PRI L R AT T 75
5o 2 LB S B A A Ao R P ) W BT L R
Al TS YL RBLR. RIS A VD T TR AR S 2 DL Y AR
DIV  FNALPRF DT AR I8 e vp 222
EEYTEEML R EY WS DR

IO R e TIE S 9 A O e e R s P
B4 N0 B R B I 4 5 AR S A D DA
P B AT B BT RE VD 1T AU IR 143
TAZE 2 B A R PR AL Y L 5 25 SO P A
ML 7Y 0] BEAT- 15 22 P 3 1y 18] 58 SUBR S 95 L. T
A ML BT e £ PUSRE | BURR VB P Al 5 A5 I 9 LA
KHIFARIERD - B HA BRI M BOR ML
PE—2BBFGE. AU TUEE SRR Vb 1] 1 I3 B A2
B2 PEBaL RS S 2 L L 2
FEEBOR /R T 51k i B F AL ol B A
FALHAMTE AL TIRABTIL.

5 & g

H . B NN AR T R b
KA XA R TR P58 38 D, AR YR SE B0 B X
PG4 X YA IRV T TR A T 0 B S B VDT TR
TEPG e AR IR i ST 2 A 7E , H A — B AT
P ARYGRIGALAA E T PR X 1 LR AN
PR B E THER IR S, Dublin B BRI EL
Wk, A LUE AT TR AW 58 S L BR G L Al
SAHDGHR T B 6 B LA S .
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