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(# E1 [HY K&V LT B (Haemophilus parasuis , Hps) 15 B P8 56 b DX Y YR L 3 %8 43 125 B bk
HEAT B PR 4307, S i b X IR I 1A DS 19 AT 0 A B R SR AR . K07k MABRVE C bt X 14 AR A £ R M X
TSR R B M R AR 30 Rk . o B9 AN T 5 3 o B 3R R R R S W8 M AR Ak 58 i PCR 45 5 ¥ % 43 85 vk itk A7
Y%, IFH Blast FA4EXT 43 B HRAY 16S rRNA J3 51 E A7 [R5 L X 18] B X5 43 85 vl MR 47 17 LBl U0 24 49 09 SRk M
W, w3 FPERAIPEALIEE Tag | Ava 1 JAfa 1 X E WS E Jy B V8 LA I 8 MRS 3R 45 6 B A g B (eb-
pA)BEAT PCR-RFLP B[ 43 8, [455RY 40 B35 2 1 5 MR BEALLRI W8 AT 0 18 0K . 235 97 R Ve ROB S L4 L AR AL
PCR % 5& K 7 51 [R] L L X o6 % o 9 B A% W8 I AT % . PCR-RELP 2 845 S W0, ) 5 Bk &I 5% 98 100 FF 12 43 55 4k b
AFFN T 4 FpILBE A, 4350 EBC.BBJ EB] \EAD, 24 47 Uk H: A6 0 45 5 3R W1, 43 5 14 vk 1) 1t 24 1k B g, B TR) 4y
BIARNT [A] — 25 W BURMEAS TR . K458 T R 8 I T 5816 76 B 7Y G rb b DA A vh i AT P ™ o, R DR R 2 B 5 A
M ERE — 2 25 .
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Isolation and identification of Haemophilus parasuis and
tbpA gene typing by PCR-RFLP in Shaanxi Province
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Abstract; [Objective] The study was to detect Haemophilus parasuis in swine herds in Guanzhong
District in Shaanxi Province and type the tbpA gene by PCR-RFLP, providing references for the study of
epidemiology of H. parasuis. [Method) From 30 samples of 14 pig farms in Guanzhong District of Shaanxi
province,we isolated bacteria from the swine which were characterized by polyserositis and fibrinopurulent
polyarthritis and identified them based on the cultural characteristics, morphologic characteristics, biochem-
ical characteristics, PCR test and the sequence analysis through the Blast software. Meanwhile, the isolates
were subjected to the drug sensitive tests for some common drugs and then were analyzed using PCR-RFLP
based on the thpA gene using Taqg ]l sAva ]l and Afa ] endonucleases. [Result] We isolated and identified

5 H. parasuis isolates through the cultural characteristics, morphologic characteristics, biochemical charac-
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teristics, PCR test and the sequence analysis. And through the analysis of the 1 900 bp tbpA amplification

using Taq ] sAva ] and Afa ] endonucleases we obtained 4 genotyping patterns,naming them EBC,BB]J,

EBJ,EAD,respectively. The drug sensitive tests results showed that the five isolates were not sensitive to

the common drugs and the sensitivity of the isolates to the same drug differed from each other. [Conclu-

sion) The results confirmed that the Gliasser’s disease existed in Guanzhong District in Shaanxi Province

with numerous genotypes which differed from each other according to their different regions.

Key words: Haemophilus parasuis; isolation and identification; tbpA gene; PCR-RFLP genotype;

Shaanxi Provice

UTAF R L Bl MU AR 38 Ml B0 TS R 4% I I AT
(Haemophilus parasuis, Hps) J5 B B N A8
Bl N B B A48 58 T2 00— A4~ A A T M L T
ol R b D4 B RS 22 R PE SR LT R
G B8 98 S I R A O RRAE L R R R AL T R
AR LT

H BT 5 R I AT B A0 DA T A E S L T AR
I3 R 2 2 MRS LTS 2% 40 A5 BRI Y EAZ GE i
AR FAGRR S M T P B IR R BB T O 58 i
T B 07 1% 0 ¥k W E AR o3 /I A e I AT I o) B
R F L 775 28 RIS 2 P ) 5 AR 1 R i) 42 1 5 3 5
W TE TR X BT A 1 I A 0 IR B AR 2 A7 43 2T 3
PEIR AR DG SN B LV 2 4 B 7 15 01 2 Rl 4 18
AT TR LA T 90 27 BIF 5 9 d5c 3 & 7 125 T 0 A7 6 A
Sy BUBESE . T T B A N AT R A R 3 B A O v
A LA S ) B g 7 At (Multilocus Enzyme Elec-
trophoresis, MEE)"™) | iz #T 1 % [A 18] 8 & J7 51 — 5
P-4 B 5% 2 2 i (Enterobacterial Repetitive In-
tergenic Consensus-PCR, PCR-ERIC)™ | FR i 1 P4
VIR GV B 22 25 1 -3 & i 5 X S ¥ (Restriction
Fragment Length Polymorphism-PCR, PCR-
RELP)! 4 Z /5 ik . i A b MEE il PCR-ERIC
X 2 # 7, PCR-RFLP J7v5 BA LURE & B: K o 4
GRS G AN 20 R AlAL SR R BTz T 2 Al
GRS Rt

GURY L S ST R DR T B B S s 3, T
Fill 4 o XL BRI A A 5 o5 — 7 TG, — B B R PR
AN BEHE 5 P I 25 5 A 0 R R S R WA AT A
TOAERE G T T B I s Ay R A O LR R B K A
BT AN Z AL 20 45 TR R IR A A R T EOR
2 TE R AR DGR BB WA B B2 4 1k
1) A DL AT SR VY A B 4 I LT T A i E L T AR
o B VY A ¥ 3 5 BH 5 rh A A B D 5 I R R R
KAz i AR I MBRPE S X 14 LR 2

TN IR NER AT J A8 G R T 30 ik
Moy B HERE T 5 bR A% g AT bR X AT T
G, OF S TR S E A A GBS 2k N (h-
pA) R PCR-RFLP J7 i X Ho k47 1 2 4 73 2
LAS1 g [0 75 5K r i DX ) 4 g AT T 1 AT 2
FEAR A .

I HR T

.1 # M

L1.1 s#kR RET 2009—2010 4R H BTG
P X VG e JF B 2 TR 14 A R . 3k 30
3 o AL FE il JUE 6 s ARUK o0 A BRI 0 L L 56 T
FING LBV BE AL 4 H B0 2% Wk o RT3 92
B AT 0 A T R L A TR 5 A AR e B Ol £F 4k R M
ol NN N 721 S 7

1.1.2 =£F&XA BRHEIHEANVEE(Tag ] JAva |
Afal).Taq f.pMDI8-T #{& . DNA Marker FI
DH5a %350 F K 5 B2 w5 B4 17 W A At
D 7 bR A BR 2 B A T2 56 °C K TE 30
min, 3 JEIR B s TSA, TSB #5350 [ b |l 2
Oy E) G OO mE e AR IR RS T R . NAD) I A
b B 2 (AR D) 10 b 22 3R R0 48 W s ol i A b 2
B AR 2 AR A W BT K RN Bl A R R
A LB A A 3 35 g AR S50 5 [ 1 I s A
2 AR X Ry 3 Bt 2 GO

1.2 REEMNSB . LERAHAE

1.2.1 smREe s B L5En  NEELLEEIHEE
TR A L0 s O s LK LD B B L i L 56
VBRI 2 245 g ek e BEAT TG A BBORE L AE R B
0. 01 %0 NAD H1 5 Y084 i 1 TSA [ 7&K 7% 3
RIS BN, 37 °C H5 3R 36 ~48 h, PRI TH 75
FTHE 22 IR B 5 K X T 25 B 0L R 7 8 I T 57 174 B
T URSEAD T TSA [ERRE IR L AT 2l 85 3% 011
LU E

1.2.2 o BW@ kG AER  FHER I 5 P
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A5 TG A R 4 AT T ) 20 8 B IR T b p A S TR B 53 B M S 21

Al 1% 35 0 S A A BATA K L K R 2 A T A Il B IR
WAL b Pk M4 6 ) A BR A IR T K OF
LR, 37 CHFE 24~48 h, W E B A “ T EE
K7 MG . XA TR ARG H R LY
PATA VR HE AT AR IR AR S K A T S IR R4 2K
0.05% NAD f Ik ST | 42 fik Bt 5 2 46 38 )it
FE LT A 2 A L RE N RO LR LR OB RN 2 2R
Sy e 37 “CHE % 24 ~36 h, WA B bk AL K 1%
i,
1.2.3 > #HHE# PCR X MR LA 5
16S rRNA J¥ %1 (Genbank % : M75065) ¥ i34,
ST . BS54 .5 -GGCTTCGTCACCCT
CTGT-3"; FiEsI# .5 -GTGATGAGGAAGGGT
GGTGT-3", 514 B R T 580
FHAZFh BR 81 Co3 25 20 A0 T AR 1 2 A TR V% R IR
T 100 pL JCRE K 0 25048 o8 IR IEJS h 7K
10 min, %@ 10 000 r/minE L 5 min, T4 FiF
AR AT PCR . PCR WK R A 50 pl.
10 /5% vp 5 L, 25 mmol/L MgClL, 1.5 uL,2.5
mmol/L dNTPs 1.0 pL,1.5 pmol/L L5 4 1. 5
pL.1.5 pmol/L TSI 1.5 pL,Ex Tag E 0.5
pLo AR 10 p L, K AZEK 29 pl, UK E KB
PEXT AR, PCR SR 2544 02 94 °C #iZZ ¥k 4 min; 94
C 50,59 °C 505,72 °C 1 min,35 MEH;72 C It
fif 10 min,4 CIHAE.
1.2.4 PCR Z##iwicsm 5 PCR =¥ & &
W BE 80 g/ LIty Byt B b e v UK 5 1m0 i B iy B 1 o
H B % A pMDI18-T #44, I 1 3% 35 7= ¥ % 1k
DH50 J&AZ A0 A . 0 18 2207 o2k B kL, % H:
HEAT Iy CH R T 4 22 B A= ) B B A PR A W) 58 1D
It Blast BRI 5 45 58 5 1 Ah Ho A 53 25 16 bk
HEAT R IR LA
1.2.5 o B @A HHRE 02 RE B
BRI TSB ¥: 329 . B 51 A #e#h T TSA P A, gt
TJE s UG TR B K R AR T Sk FRLORT IR R VR R
HRERCKBER RRKER LMK, 2658 %K.
IR RS2 3 0 P I T TSA B 37 Ly &
Il 37 ‘CHEFE 24~48 h J7 il 72 9P & 3 B AR .
1.3 EF wwpA EEMNSBE % PCR-RFLP 478
1.3.1 thpA A B # PCR ¥ % %% Redondo
SEH R R B AE G I FE R HALL S BBk thpA Fk
K J# %) (Genbank = . AF336803) i85 ¥, e E
Wl H .5 -TTAGCCTTGCTCTTCTTAGCC-3',

TUEBI N 5 -AAGCTTGAAACTAAGGTACTC
TAA-3". 5l¥ M LA TA A .

PCR WA FR A 25 pL. 10 & whi 2.5 pl,
25 mmol/L MgCl, 1.5 yLL.2. 5 mmol/L dNTPs 2.0
pL.10 pmol/L 514 1 pL, 10 pmol/L F 5|
Y1 pL.Ex Taq E 2.5 pL &R 2 pL, KB AZEK
12.5 plo PUK TR 7K g B X IR PCR J B 2% 14
H7:94 CHIAEPE 5 min; 94 °C 45 5,40 C 45 5,72 C
2 min, 35 PMEH; 72 C ZEff 10 min, 4 CE 1.
PCR ¥ 2 80 g/1. BARHE&E I b vk 5 [ i B /Y 2%
i T B w Ak topA ZEN ) RFLP 737,
1.3.2 % & ¥ PCR-RFLP 5 # LI RZE]
AR FRA) PCR 4 g %f B SR FE 3 i BIR il 44 Py 70 g xof
thpA KPR AT VD 0 At SRR R RS2 A% A A
To (DTagl . WYIEE 0.5 pL(5 U),10X Taq |
Basal Buffer 2 pL, K43 % 0. 1% 9 BSA 2 L,
PCR 724y 10 pL, K WK #M 2 20 pL;65 CHE
M3 h, (2) Aval . WY 0.5 pL(5 U), 10XK
Buffer 2 uL.,PCR 724 10 pL., FH K 5 X% Kb 2 20
pLs37 CHEHI 3 hy (3)Afal . WNYIEE 0.5 pl(5
U),10X T Buffer 2 pL, & 43 % 0. 1% (¥ BSA 2
p L PCR P24 10 L, K B W78 K #h % 20 pl;37
CHEM 3 h. MEYIJE 2 MR Redondo 25 gt 57 1) Jy 2
Xof Bl A g AL FF B 2R AT RELP 82000 #r i 44 . 5 SOk
L10 b iy it U7 161 35 A 1) D) o LA ) 44 R, 40 2R ) 3
TSR T B s R DD 1] 3 D) R A 4

2 AR5

2.1 BUBEEONFAEMNSBERETE

kL4 36 h 53R JE 645 B 5 BREEML VK
Wl 5 4 A BJ100104, XA100128, YA100129.
XA100512 1 XY100629, 43 & & 578 TSA -4
EFEU BT B R A R R OIR 22 P (B R 2
FE IR o3 B TR I 2 LGB M | TR R R R DA BR AR 2]
K2R, B ERA A s e 45 K L€ 1. PCR £
MG K 1, 1.8 145588, 405 bk i A4
itk K 16S rRNA J B K ¥ (822 bp) BI4F 4 fl ¥
W& I TR I R AE 5 25 S W L Oy R I IR A
Blast £ FoXF 45 5 7, 3% 5 B B8 L) Bl 4% W 1l T TR
B BE 16S rRNA J¥ 51 5 GenBank [R5 7 51 (1)
[ PR R 99 %6 ~100 %, ifF— 2 TiF 52 H o 2 Rl 3% g
A B
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Table 1 Results of biochemical tests of the five Hps isolates
i H Ttem BJ100104 XA100128 YA100129 XA100512 XY100629
NAD {&#it: NAD Dependence + + i T T
¥ Il Haemolyticus — _ o - B
E K
iillji:tfg?;%ing phenomenon + + + - +
Bk Urease — _ o - -
fili i #h 14 Ji Nitrate + _ n n B
i€ 3 i Imdole — _ - B _
A AL EE Oxidase — _ o - _
FEfilk i Catalase + 4 + n 4
% 7B Malt sugar — _ _ - 4
% B Ribose - _ _ B _
L F B Galactose — _ _ o _
HEBE Saccharose — _ o N 4
i % B Glucose — _ - o 4
Sk Fructose — _ - - "

T AR — AR B

Note:“-+7” represents the positive result;“—"

M 0 1 2 3 4 5

2000 bp
822 bp

Kl 1 5 #REEMRL Hps 20 BIAR Y 16S rRNA PCR #3545 5
M. DNA Fr#E DL 2000;0. 544 X 18 5
1~5. 435124 BJ100104 . XA100128 , YA100129 . XA100512 Al
XY100629 Y 16S rRNA PCR 7249
Fig. 1 PCR amplification of 16S rRNA of the Hps isolates

M. DNA Marker DL 2000;0. Negative control;1—5. 16S rRNA

amplification products of BJ100104,XA100128,YA100129,
XA100512 and XY100629 Hps isolates respectively

represents the negative result.

2.2 5 BRBIBREMAE D BHROAEINE
A B 20 mm L A Ry i B ARUR G 16 ~
20 mm K EE UK 16 mm PL R KA EE BUSE TE
B ER B g AU, ARBFSE 5 Rk B 0 LT T 45 B bk
M2 ORI A5 R W2 2, MR 2 AT 005 Bk W I
TR 43 15 Wk XoF 45 25 4 5L B0 M0 T O ) A sk b L 3
H B 5 R 0 2 A R TR AT A R AR A
B S 25 W G Sk AR HT L FR R B 2O R 43 TR R A
TR XA 00 B A L B UK
2.3 BEF opA BEER 5 BREISEEE M AT E ) PCR-
RFLP 48
2.3.1 PCR ¥ K 2455 %R.5 bk AT
W B AR RE Y S th K B2 1 902 bp W B, 5T
g R -5,

R2 SHKRABEOFESBERNAELBER

Table 2 Results of the drug sensitive tests of the five Hps isolates

1 # 3 B 42 /mm Diameter of bacteriostaticring

Z§¥) Drug
BJ100104 XA100128 YA100129 XA100512 XY100629
F|48F Rifampicin 22 19 18 17 26
S f kg Cefuroxime 0 0 17 0 0
F R Ofloxacin 23 22 22 19 20
B % & Carbenicillin 0 0 18 12 0
3 wE G Cefotaxime 15 18 18 16 16
R FF % Gentamicin 22 21 22 17 18
Sk VR R Cefoperazone 13 22 14 20 20
%A% & Tobramycin 20 20 23 18 22
8% % Kanamycin 20 19 22 18 19
2.3.2 RFLP & BT thpA FXS 5 ¥k &l ¥ vg A CA B A3 A (C.D. D FEH E 3 (B 3) . 44 4 4
I AT B 43 85 Bk 47 RELP 4047, 45 R R Tag 1. % ®, BJ100104, XA100128, YA100129,

Ava | F1Afa | BEDVIF TG 505077 A2 2 Fl(BLE) (2

XA100512 1 XY100629 1y 3L K B 43 51 24 EBC,
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BBJ.EBJ.EBJ] #1 EAD,

M 0 1 2 3 4 5

1902 bp

[ 2 5tk Hps 70 Bkk thpA 1 PCR 373
M. DNA ## DL2000;0. B4 5F 8 51~5. 435 2% BJ100104
XA100128.YA100129 ,XA100512 Fi1 XY100629
GBS B tbpA B[R B9 PCR #7347 4
Fig. 2 PCR amplification of tbpA gene
of the five Hps isolates
M. DNA Marker DL2000;0. Negative control;
1—5. thpA gene amplification products from BJ100104
XA100128,YA100129,XA100512 and XY100629

Hps isolates repectidely
30’

AT B PG G b X 14 A4S B8 22 0k 1 0 M ¢
FIIETT R BT b 7 B30 5 BRANTA . 22 B 3R 5 v A
B WS Je B A S5 78 VPCR S5 76 , 40 25 H41 W 1 il
G AT T o A AT TR b TR S A — 28 2
TR S B P e ) e — S 5 40 ) 4 i
W B G WP 25 T B0 T 8 2 A TR S TR

2000 bp

1000 bp
750 bp

500 bp
250 bp

100 bp

JIT L BA SR 4l 9 4 I R IR T 12 i . LY
20 T 43 8 s 25 B AR LU T R H T IS i
T TR A0 0 1 7, L 9 5 o R AR B T L 43 % A
A AR R 25 BB AR R T A S AT T
16S rRNA J741) [a] U5 P He Xt 45 59 % 8L, 5 vk &l 4% g
AT B 43 B Ak 5 1 A A 3 B bk 16S rRNA J7 51
(A TRV JE R 57 99 20 LA I, dE— B e T H N B S 0B
AT BE o FR U U8 B ) 4% W I AT BT A B VS G rh b
X ABAFAE 5 HLE A Hb X35 58 ML A8 B T Vs e B

AR5 S % Redondo 45 FE ST (1 £ X & 3 18
MAFE thpA S ) PCR-RFLP 43 74k, R H 3
FhER NI Tag T vAva T JAfa 1T XF 5 AN K
ST EMRIEAT T RFLP 4387, 43 8] T 4 Fp RFLP K,
Hrh 3B bk XA100128 fi 2 4 % (BB]) 55 Redondo
SEIHIE B T 13 bR v B Rk 1 5 R R A ] 3
5O REAFE T M 13 7 R v I AT B AE 3R
TRAT A 3 (0 5 3 AR AT G o T A 4 Bk Y 3 PR R
|5 22 0 Rt 45 A9 %) (% 3% K B (DBE.DBH 4§) R
A, ZHEBEE B AHRE R X 6 A TH
Bl 4% W A KT TR 43 S MR EAT T RFLP 3% M 43 R, 45
F)7 15 AL A (DBN, ABN 25) i A< 3 56 15 5]
() 4 Bl 3L DAY 530 15 Fof 35 DRI AR B A [ 5 16 B 56 v
Hby DX JRAT B4 B A T I TR A R A DR AT B T
Wk A #3825

2000 bp

1000 bp
750 bp

500 bp

250 bp

K 3 5%k Hps 4388k thpA I Tag T JAva 1T \Afa 1 i) RFLP 43l gk 3
A~C. 559K Tag 1 Ava ] Afa | BEEI4E S ; M. DNA 457 DL2000;1~5. 435k BJ100104 ,XA100128,YA100129 . XA100512 Fil
XY100629 43 B bk thopA FEH B =91 56. thpA FePH PCR =43 sl A v 1,3~5 2 E JEIK 35 .2 Oy B 35
BB 14 % BIERE .5 A SR C b 1ok C SRR 2~ 1 % T SEBIR .5 Oy D 31 i
Fig. 3 RFLP analysis of thpA gene amplification products from the five Hps isolates

A—C. thpA gene amplification product from the Hps isolates were digested with Taq | ;Ava | and A fa | ,respectively;
M. DNA Marker DL2000;1—5. Represent BJ100104,XA100128,YA100129,XA100512 and XY100629 of

Hps isolates respectively;6. tbpA gene amplification product from the Hps isolates; Figure A 1,3—5 represent E RFLP pattern,

2 represents B RFLP pattern;Figure B 1—4 represent B RFLP pattern,
Figure C 1 represents C RFLP pattern,2—4 represent ] RFLP pattern,

5 represents A RFLP pattern;
5 represents D RFLP pattern
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BIF 58 32 10T« il A% O AL AT T 094 L 9 2 5 5 ) 22 )
BEA 11 5% 2 B2 () — b i 35 250 ) A () ) 5 g
AT T S T ) RN A S AR F 1 S v 2%
BUT7 1 FF AT I R 5 g ML AT B AT 9 2 4 e A K
Ik - Wt PCR-RFLP J5 i al £ 2 IfiL 15 73 284 1) — 7o
B AU I ok IR TR W8 ML AT T RELP 4 4 7 5 H0ig
M2 T2 75 A T B O &R . AR E) H AT 1k X
il G 200 B A 0 E SR AT BIEFE R W] AT 2 R
5% S E AR B8 905 2 0 LR R O IR TR R R Y
RELP KK RSB A AR . d 7oA B8 43
ESAFENA 5 PR B G V8 ILFT B 2 -5 g S A e A TR
A T DL B M AR R 2 B AR A 45 O
A7 TR 57 @) 4% 0 AT B PCR-RFLP 2[4 71
5 HEOR 156 A B0 E R R i 2 2 10
FEVE MLAT R RELD K& PR R FL AT =7 2 dhs

N2 iR 2 SRR T 5 0 T R X RS A i 2
AU A R HO D BT AR R R R W AR G
Hh L XA AT Y R R L AT BT A PR B T 25 1k 2 EE R
5o XFSRIWET R T R R X 2 R R
A A J31) T R 0T G v 8 IR T A 23 73 8 bk X R
190 J5E AN B R AN ) 23 8 T R X TR] — 0 3R
EPEAR R o T30 R 77 A i 25 M 9 0 A2 3L T
XA L% T AT IR ST AL 5 At 25 1 52 SUAE A S LA
3 0 TR PR L S0 PN X G A T 2 P AU e B )
S TR PR OUH BIL 2R 3R 7 A T 2 1 5 3 K R
YU R A K UL 25 WG T I A 2 By 1 RS v
FI G813 1) 5 A 288 Tt » 07 32 i 4% I AL AT 1T 194 %8
WA R 4 I B 36 1200 4 — A B2 7 )

[5 % xk]
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