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B E. [F%]) 8% & (Haemophilus parasuis, HPS)Z M 3 35 Z K J4(Glisser’s disease)#) /7
@W,Wfk%ﬁm%i?ﬁi%ﬁ%iuﬁkéﬁ B Z LB RFARY A, BRI IZ R E R
FadE, (B8] THRLHLR ) HEaifdadA, KRR ABHEIE, ARFREERKPOH
B RAEA FARE AR AR X2, [F 5] 4H5F 20082017 F 2 #30 X o & 69 44 %k HPS, #|/ PCR
B % did A, pA %4255 5] 5% (multilocus sequence typing, MLST)#AT A E oA, @it
= # AR ) R )37 # SR (minimal inhibitory concentration, MIC). [45 &1 44 # HPS —“%#5’?‘29!'] &
6 Frdn A AL (1.4.5.7.13.14), o iF A 4 B e 13 B AR H mF A, & & 40.91%; 9 #F ST A (ST241.
ST267. ST268. ST269. ST270. ST271. ST272. ST273 #= ST274)%F ST267 #= ST268 A% 3 B
A, &5 4091%; MEAKEE. AEEZOHEELF A 100%F 93.2%, 86.4% 5 BHRENS E
ot dh, W HhiRAA 33 AF, P AT R FR/ AT RN AR R R, A 424%. (4] %
WH R HPS AATH AR A KRR 2R L T, EARGOREF A, Z2ERHALSE, 0
A, ST A 5 25 1 2 18] U Bf) 240 X4
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Serotype, genotype and drug resistance of Haemophilus parasuis
in Anhui province
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Abstract: [Background] HPS is the pathogen of Glésser’s disease. Due to the drug resistance caused by
long-term use of antibiotics and the lack of interactive immune protection of inactivated vaccines, it’s
impossible to effectively prevent and control Glasser’s disease at present. [Objective] The purpose of this
study was to understand the serotypes, genotypes and drug resistance characteristics of HPS in Anhui
province, and to prevent and control Glésser’s disease more effectively. [Methods] The serotypes of
44 strains of HPS, isolated in Anhui province from 2008 to 2017 were identified by polymerase chain
reaction (PCR), the genotyping was carried out by MLST, and MIC was determined by microdilution
method. [Results] A total of 6 serotypes (1, 4, 5, 7, 13 and 14) were detected in 44 strains of HPS,
serotypes 4 and 13 were dominant serotypes, each accounting for 40.91%. A total of 9 ST types (ST241,
ST267, ST268, ST269, ST270, ST271, ST272, ST273 and ST274) were detected in MLST classification,
the dominant genotypes were ST267 and ST268, respectively accounting for 40.91%. Drug resistance
analysis showed that the susceptibility rates of gentamycin (GEN) and penicillin (PEN) were 100% and
93.2%, respectively. There were 86.4% of the isolates showed multiple drug resistance, and there were
33 types of multi-drug resistance spectrum, among which the ratio of COT-TET was the largest (42.4%).
[Conclusion] The epidemic serotypes and genotypes of HPS in Anhui province are diversified, with high
genetic heterogeneity and severe multi-drug resistance. There was no significant correlation between
serotype, ST type and drug resistance.

Keywords: Haemophilus parasuis, Serotype, Genotype, Drug resistance

¥ H 5 [CHK (Glasser’s disease) e H Bl ¥4 Wg UETEMY 44 £k HPS, JoA] ] PCR #EAT ML 15 5 %

MUK (Haemophilus parasuis, HPS)5 | 154 41 4 Br, BN MLST #Ef7RERINY, famat
&F%”‘“ﬁﬁ IR RIMZ AR R AT MEREEN A 20 HPS 1Y MIC., ASIkS
L AFETIPZFIEER, RATBHE H G LT, e T fonX HPS MBI EAEME M, S
fL HRARTE  HETIE AR SRR E R HPS WATHIGIITS SR C R, I
SRS AU RRERIE AT . t1F HPS M gy HPS 4y pybERHHILL K M BURHE,
RIAN 22 H 5 PR B 52, AS TR 4 L7 754 78 ik =2 1] B2 M I A7 1 B P B R 2 B A

SSRGS, B 7 5 ILTE B A 7S OC 2R v RS SRS
FIESE, MG 3, JE DR 4 Y — A E

LT DU G HPS Zh ks, sfpxsse 1 RS
W R AR S AR TS R A R 11 Bk
KIBHAEEZ P, AFREZR ., HX A6 A .11 ZiXEK

HPS 73 B XTI R IBUREAAAE LS, I ZARFEMRIET 2008—2017 4Fim K &9,
M) 5 o) 245 9y g e At Y. RN R2F S PG YR S = 0 8 . e S5

AWFFEE T L BHIX. 2008-2017 ARIIRSM S fF, L9t 44 £k HPS (3% 1),
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R1 441K HPS RN BHRHERER
Table 1 Background information of 44 HPS Anhui isolates

%5 Order k%S Strains 43 ESHF[A] Time 43 BS#,5 Location SrESERAL Origin+ JJ% Disease

1 HB-1 20170106 #EJt Huaibei Jili Lung L2 KM IER Polyserositis
2 HB-3 20170323 #E4t Huaibei Jléi Spleen LRI Polyserositis
3 FX-1 2008 JEPY Feixi fifi Lung fiti & Pneumonia

4 FY-1 2008 B[ Fuyang fifi Lung fifi%¢ Pneumonia

5 HS-1 2008 # 11] Huangshan fifi Lung fifi % Pneumonia

6 LA 2008 7N% Liuan fifi Lung fifi % Pneumonia

7 SZ-1 2008 15 Suzhou fifi Lung fifi % Pneumonia

8 WH-1 20090816 JEiH Wuhu Ji& Spleen fili%¢ Pneumonia

9 AT-1 20101115 A B Hefei Ji& Spleen Z RIEHIER Polyserositis
10 BB-1 20110424 i35 Bengbu fiti Lung Jiti% Pneumonia

11 BB-2 20130312 I35 Bengbu fili Lung 2 RVEIKIEAR Polyserositis
12 HF-2 20130313 A B Hefei fifi Lung fili%¢ Pneumonia

13 AT-2 20130706 A B Hefei Jiét Spleen fiti%é Pneumonia

14 LX 20131214 #Et Huaibei Ji% Brain 2 RIEHIER Polyserositis
15 HI-1 20140109 AR Hefei fifi Lung fili#& Pneumonia

16 SX-1 20141020 738 Shou county fifi Lung fili#& Pneumonia

17 HI-4 20141226 AR Hefei fifi Lung fili#& Pneumonia

18 FY-2 20150803 B [H Fuyang fifi Lung fifi%é Pneumonia

19 FN 20160404 B Funan fili Lung Jiti¢ Pneumonia

20 HF-3 20160618 4B Hefei fifi Lung fifi % Pneumonia

21 LA-1 20151128 N2 B Liuan Huogiu fili Lung Jiti% Pneumonia

22 FX-5 20161123 JEFE Feixi Jifi Lung 2 RIEFIER Polyserositis
23 CH-1 20151009 H5] Chaohu Jifi Lung Z RIEHIER Polyserositis
24 HB-2 20170106 #EJt Huaibei BLJfE Nasal cavity ZRIEHKALS Polyserositis
25 LA-2 20170628 7N Livan Jifi Lung Jiti% Pneumonia

26 SC 2008 #F3% Shucheng 275 Joint FTHT 48 Arthritis

27 LI-2 2008 JFYT. LuJiang Fi%§ Brain Z RVEIRIEAR Polyserositis
28 LJ-3 2008 JF YL LuJiang fili Lung Z R AR Polyserositis
29 TL 2008 il 35§ Tongcheng fili Lung fiti & Pneumonia

30 FD-1 20090816 HEZR Feidong fili Lung Jiti%¢ Pneumonia

31 FD-2 20101115 HEZR Feidong fili Lung Jiti%¢ Pneumonia

32 FX-2 20101122 AEPY Feixi fifi Lung fiti & Pneumonia

33 DY 20110522 T Dingyuan fifi Lung Z KM R Polyserositis
34 AQ 20111027 PR Anging fiti Lung 2 RMEIBER Polyserositis
35 HB 20131214 #EJt Huaibei fili Lung Jiti4¢ Pneumonia

36 CF 20140307 = Changfeng fili Lung Jiti% Pneumonia

37 CZ 20140808 M XFH Chuzhou Fengyang  fifi Lung fifi ¢ Pneumonia

38 SX-2 20141020 7 H. Shou county Jifi Lung fifi ¢ Pneumonia

39 FX-3 20141202 JEPE Feixi 25 Joint 2% RVEIKIEAR Polyserositis
40 HJ-2 20141202 A B Hefei fifi Lung fili%¢ Pneumonia

41 HJ-3 20141226 4 HE Hefei 575 Joint TR Arthritis

42 HQ-2 20150408 7N 2 IR Liuan Huogiu fili Lung fili%¢ Pneumonia

43 Cz-1 20160113 i/ Chizhou Ji% Spleen 2 RVEIRIEAR Polyserositis
44 SZ-2 20160121 fE M & Suzhou Si county  Jili Lung fili#& Pneumonia
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112 FizE#H
KW ¥ 45 W (Escherichia coli, E. coliy ATCC

25922 1 fig fE Al R I £ KT TE (Actinobacillus
pleuropneumoniae, APP) ATCC 27090 Y3 i &K
M I BN AL G S 56 2 ORAF AR
1.2 FERXFIFLEE

0.6% I 1 152 75 i % s K G B § (TSA-YE) |
0.6% [ B 12 5 JBE I i K 5L 14 (TSB-YE), 4% K
fE A PR AT BR A A5 AR T i AR DR e — % 1T 1R
(NAD), A TAY TN ARAE; Btk
AN, AERR RS R R BRA ] A R R 4]
PRI &, TaKaRa A+l 18 MK, UMK
AR A PR A F

PCR #"341% , Bio-Rad 2Nl 5 1H iR IR 3% 55 240
VAR SR R A AT PR FL s W H A B, B
SULEDCH A RA R 8 FLIE 2 sUmAERS ,
V&P Scientific 22 o
1.3 SI¥IEK

Z I ) AR HPS I3 15 Ff
FEH 51 HPS MLST 43 B 7 #pig 5 5L K 5 1 47
5| W35 v A e B 2R R AT B BB B
1.4 MEFEHA

SR BN 1 22 DR 21 4R G0 4R B HPS LR 41
DNA /R, FIF PCR % HPS B,
PCR JZMiKZ (25 pL): 2xTag PCR Master Mix
12.5 uL, b FIE514(20 umol/L)4% 0.25 uL, #i
¥t DNA 2 uL, ddH,0 10 pL, PCR S 2544 95 °C
5min; 95°C30s, 56°C30s, 68°C1min, 351
PEFR; 68 °C 5 min, ¥ PCR ;=¥ id B e bt e
LUK S5 FESE RS AR AR AT S, il 4
1.5 MLST &

208 Mullins P57 (1) HPS MLST 20457
. PCR WA (50 uL): 2xTag PCR Master Mix
25 uL, b, TUHfEI#(0 umol/L)4% 2 uL, iR
DNA 2.5 uL, ddH,0 18.5 uL . PCR JZ ij £1%: 94 °C
5min; 94°C 1 min, 45°C30s, 72°C30s, 304
PE¥R; 72 °C 10 min, ¥ ¥4 Yrh LR e 4wk

FeABRA RN o ¥ B WP B AR 7 LR
JFES FAEE HPS MLST %04 )% (http:/pubmlst.
org/hparasuis), 152Xt SEAFE R G055, M
5E ST B, FF7E MLST 5508 e b 52 OB & B0 4540 3k
R 358
1.6 MLST #2#f

FF eBURST3.0 #4:X+ HPS MLST 43 H 2% 1
JEFF ST AU 7i [ ¥ (clonal complex, CC)RYIHZE, 4
B ERERE P 1Y ST BUAAAE 6 FhAE AL EE R 554> ST
RUAREE, DA LB ST RUH FiZ sw ettt . A
START V2.0 %48 UPGMA Z Gt bV B2
53
1.7 T ZHENE

A5 CLSI #Ef M i B, PR~ |
P&AEAT TSB-YE 3552, T 37 °C. 180 r/min
Kig® 24 h, WAMBEVEREEZE 0.5 22 [CHUBE I 7
1 000 fi5, [EIEFEE 18 i R AF R LAY
5120 pg/mL . &FR 100 pL #4E 2 5 HHRE 14 1%,
e T S A B Wk B A B A RO A R A, A A
100 L F B R 2, 37 °CEHE 24 h )5, il AR
W2 T A TR A K 1Y Fe ARt AR 2R Uk B Ry i TR AR
) MIC., 1 FHHE MIC {8 X A fE
IR BAR G I R SR, 75 £ B MICso F1 MICy, 2K
XPHUAE R HATHURE PR . MKBR CLST BT 2 A7 1) 44
PR 25015 s, 58 A5 I B AR X R Rl T AR 2 1
it 252K SR B BT R (SZ A B R )
[ 4 X6 B (TSB-YE) A J& 1 41 ~F- 17 %5 B, (] s DA
E. coli (ATCC 25922)F1 APP (ATCC 27090)/F 4 it
FE TRk
1.8 HFESH

K SPASS 22.0 BT E IR BE, P>0.05
FRERAREE, P<0.05FREREE.

2 RS
2.1 IIiEHE

44 Pk HPS ZRIPRILRIN H 6 FhimiE®, s
MiF 1. 4. 5. 7. 13 F1 14 B- 1), LG 4 B0
13 B 18 £k, 5 40.91% (18/44); IfiLiE 5 & 3 £k,
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1 HPS AEMEEHE PCR £E

Figure 1 PCR identification of different serotypes of
HPS

{1:: M: DL2000 DNA marker; —: BRI 1: 10095 1 B funB;
2: IMIE 4 BY weiP; 3: M3 5 BY funK; 4: I3E 7 B funQ; 5:
M 13 & gltP; 6: IMTE 14 T fundB.

Note: M: DL2000 DNA marker; —: Negative control; 1: Serotype

1 funB; 2: Serotype 4 wciP; 3: Serotype 5 funK; 4: Serotype 7
funQ; 5: Serotype 13 gltP; 6: Serotype 14 funAB.

7 6.82% (3/44); I35 1 BUFD 7 H4% 2 ¥k, /5 4.55%
(2/44); MG 14 B 1RK, & 2.27% (1/44) (3 2).
2.2 MLST 48

44 R HPS “LHPRILAT I 9 Ff ST B, {IH5
ST241. ST267. ST268. ST269, ST270. ST271,

T2 441K HPS ZHMRMB S BLER
Table 2 Serotype typing results of 44 HPS Anhui isolates
M7 Serotype Fi 43 H Percentage (%)

1 4.55 (2/44)
4 40.91 (18/44)
5 6.82 (3/44)
7 4.55 (2/44)
13 40.91 (18/44)
14 2.27 (1/44)

R 3 44 1K HPS Rk MLST HBIER
Table 3 MLST typing results of 44 HPS Anhui isolates

ST272. ST273 Ml ST274 (&l 2). ST267 Fl ST268
2 18 Bk, 5 40.91% (18/44); ST269 K 2 £k,
4.55% (2/44); ST270,ST271,ST272 . ST273 . ST274
I ST241 & 18k, 15 2.27% (1/44) (35 3).
2.3 MLST 4R

iz 1] eBURST3.0 #4445 9 4~ ST B3 7 4>
H— ST #UFN 2 D rifEft. b ST254 (2008 4F I
Ty B kR HKO036). ST94 (2005 4F Hb A3 25 Ak
05-11621)H1 ST241 (2014 4EAE PG4y B bk FX-3))2K
Flal—vefEft; ST176 (2008 4E) 44> Btk H44)
1 ST268 (2009 FENE A 43 Btk FD-1)IH2E T [6]— 3¢
Weft; ST269, ST270. ST271, ST272. ST273.
ST274 F1 ST267 Jy A~ ST BY(# 3) M AT UPGMA

bp M frdB 6pgd rpoB mdh g3pd atpD infB —

2000

1 000
750

500

250
100

2 HPS7#MEREER PCREE

Figure 2 PCR identification of 7 housekeeping genes of
HPS

7E: M: DL2000 DNA marker; JLAth Akt 7 FHE R IR —
B X

Note: M: DL2000 DNA marker; The other strips are
7 housekeeping genes; —: Negative control.

ST type atpD infB mdh rpoB 6pgd g3pd frdB Percentage (%)
241 2 22 4 6 7 3 2 2.27 (1/44)
267 2 2 4 6 27 19 6 40.91 (18/44)
268 26 39 34 1 60 1 2 40.91 (18/44)
269 7 11 17 3 21 3 49 4.55 (2/44)
270 7 4 6 5 27 3 23 2.27 (1/44)
271 7 1 3 27 19 38 2.27 (1/44)
272 5 11 1 3 1 2 2.27 (1/44)
273 24 23 43 1 3 1 50 2.27 (1/44)
274 5 11 4 3 21 1 2 2.27 (1/44)
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.
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83 ' J6 133 ,231 L 10 R
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9
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' Jad,
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.
V52 o 100 235
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3 274 % HPS &7 eBURST 4> 8 [Ei&
Figure 3 The 274 HPS in eBURST cluster map

TE: B, HPS 19 MLST B0l b ST B, 20kl ABE 5T b HPS (1 ST 74,
Note: Black font is ST type in MLST database, red font is ST type of this study.

RELREWH, 9Bl ST BI4r Ny 4 sz, Hidsy
F1 407 ST269 (IfiLi 1 &), ST270 (IfiLi 7 &)Al
ST271 (Il 7 &); 43 % 2 €14 ST241 (Ifi.il 14 1Y)
1 ST267 (IMLTF 4 #); 4332 3 4015 ST268 (IiLiF
13 7). ST272 (Ui 5 A)A1 ST274 (MLiF 5 #); 4
440 F ST273 (MMiLif 5 AY). misrsZ 1 A Joa
TIPSR TR, 3 2. 3 T4 IR
W] 4t m am g 71 (E 4).
24 AN E
2.4.1 MIC

44 ¥k HPS ‘3R YT 18 Atk & (1 MIC I &

SERER HER, RV, aHERK . ks,
AR MR R AR ERCR, SRR
H 88.6%—100%; LK AFARJEH . MUK A
AR E, BUSEN 59.1%77.3%, FAJEEI
MICs, {HHE N 25115 5 HAHZE 1 AR, Y
IR IRUD B MICso {5 i 24 115 53543 ) AH 22
4 03 AT RREE 5 Xt H AN I+ fre FR DRI TS 24 2%
m, N 56.8%; HIRZERIRIP A, N 43.2%;
MR, PR RAE, mOER ., #HER. FI8
R MBSV R T =20, W2yR LT
B S5).
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242 ZEMWHM

243 THHMETLERE

44 tk HPS ZRERXT 11 R R 2 Hiif 24 2008-2012 4, HPS LR H R . 2~
PEEER IR, 11 #R(Q25.0%) 32 2 B, 11 #:(25.0%) AR, SkABENG | 218 R . RNV E | TR R . kil
Mif5Z 3 F, 7 ¥R(15.9%)M2Z 4 Flr, 5 ¥R(11.4%)M32  WERK, 2000 E . ORIES | VAT /i i /R
SFh, 2 ¥R(4.5%)IH 32 6 B, Witz 7 FhRD 8 Bl A WEMRAN R VD R AR 25 R 5 4.5% . 4.5% .
1 ¥E(2.3%), ToH—Ti 25 Eatk(® 5); 233 F 9.1%. 0.0%. 36.4%. 59.1%. 9.1%. 27.3%. 4.5%.
L EM251%, Hirh COT-TET M tbix Kk, 42.4%  45.5%F1 27.3%; 2013-2017 4F, it 5% K

(# 6).

—

0.1

9.1%. 9.1%. 9.1%. 22.7%. 27.3%. 18.1%. 9.1%.

;ﬁ

+ HB-2  ST-270(7,4,6,5,27,3,23)
+ LA2  ST-271(7,1.6,3,27, 19, 38)
Y HB-1  ST-269(7, 11, 17,3, 21, 3, 49)
VHB-3 ST269(7, 11, 17,3, 21, 3, 49)
FX-1  ST-267(2,2,4,6,27, 19, 6)
HS-1  ST-267(2,2,4,6,27, 19, 6)
SZ-1  ST-267(2.2.4,6,27, 19, 6)
FY-1  ST-267(2,2,4,6,27, 19, 6)

N
(2))
=
N e e a e a a a a aa i elamnia N |

HJ-4 ST-267 (2,2,4, 6,27, 19, 6)
FY-2 ST-267 (2,2,4,6,27,19, 6)
FN ST-267 (2,2, 4,6, 9, 6)

HF-3 ST-267 (2,

0
2
2
[ RV PN NN

+ FX-3  ST-241(2,22,4,6,7,3,2) 4
————+ LAl ST272(5, 11,4, 1,3.1.2)
L W CH-1  ST-274(5,11,4,3,21,1,2)

LJ-2 ST-268 (26, 39,34, 1,60, 1,2) 13
TL ST-268 (26, 39,34, 1,60, 1,2) 13
SC ST-268 (26, 39,34, 1,60,1,2) 13
LJ-3 ST-268 (26, 39,34, 1,60,1,2) 13
FD-1  ST-268(26,39,34,1,60,1,2) 13
FD-2  ST-268(26,39,34,1,60,1,2) 13
FX-2  ST-268(26,39,34,1,60,1,2) 13
DY ST-268 (26, 39, 34, 1,60, 1,2) 13
AQ ST-268 (26, 39, 34, 1,60, 1,2) 13
HB ST-268 (26, 39,34, 1,60, 1,2) 13
CF ST-268 (26, 39,34, 1,60,1,2) 13
Cz ST-268 (26, 39, 34, 1,60, 1,2) 13
SX-2  ST-268 (26,39,34,1,60,1,2) 13

HJ-2  ST-268(26,39,34,1,60,1,2) 13

HJ-3  ST-268(26,39,34,1,60,1,2) 13

HQ-2  ST-268(26,39,34,1,60,1,2) 13

CZ-1  ST-268(26,39,34.1.60.1,2) 13
SZ-2  ST-268(26,39,34,1,60,1,2) 13
* FX-5  ST-273(24,23,43,1,3,1,50) 5

4 ET 44 ¥k HPS RE#HK ST M EH UPGMA RFE A B

Figure 4 UPGMA dendrogram was contructed based on the STs of 44 HPS Anhui isolates

TE: FRRFTRIFHN N0 S 4330 R BT N RIS F ST BLS ;s 45 5 N MBIy 7 A48 53 IR i Xof I, 114 558 o2 56 PR) 4
T SRR MLIE R 3T BRI S

Note: Bar: Nucleoride divergence; Numbers at the branch point are strain number and ST type; Numbers in parenthesis represented the
allele number corresponding to the 7 housekeeping gene; Numbers after parentheses indicated serotype; Numbers on the branch trunk are

the branch number.
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R4 441K HPS REHRXT 18 ML H I MIC MEL R
Table 4 MIC of 18 antimicrobials in 44 HPS Anhui isolates

AR MIC (ug/mL)

Antimicrobial <0.031 25 0.0625  0.125  0.25 05 1 2 8 16 32 64 >218
FZE PG Ak AMX 4 4 10 1 3 4 6 3 1

R K#EZR GEN 1 2 3 1 2 8 12 15

LFHRIE LEV 2 2 6 16 3 5 2

FAJe% FLO 1 2 1 12 12 12 2 2 2

R )RR DOX 2 4 14 2 12 2 4 2 2
RN A CIP 2 3 14 11 1 1 8 4

Z NI AMP 3 4 10 14 2 2 4 2 2 1

R HE KAN 5 15 5 3 1 1 1 1 3 5

FF 4R e g i PR g COT 1 6 4 8 1 6 11 7

HEEEE STR 1 5 15 5 1 2 2 2 2 3 6
MATEEE LIN 2 2 2 2 4 4 11 8 9
214K ERY 5 9 7 6 10 2 1 2
Bitvb 2 ENO 4 4 4 7 4 2 4 2 3 7 1
HHEE PEN 3 9 8 8 5 2 2 1

PUFFZE TET 3 2 7 4 5 2 4 8 5 4
K- 2 AMI 1 2 7 9 2 2 6 6 5 4

S FpIBETK EFT 4 10 14 3 6 2 1 1 2 1

RS 44 ¥F HPS REMRXT 18 FITEZRET MICs,. MIC,, FAM 25

Table 5 MICs, MICyy and drug resistance rates of 18 antimicrobials in 44 HPS Anhui isolates

E/NAE- MICso MICyy R [TESES

Antimicrobial Sensitivity (%) Resistance rate (%)
FZEPE Ak AMX 0.5 8 = -

PRR A #E GEN 2 8 100 0

LFHRIE LEV 0.5 16 77.3 15.9

FAEH FLO 2 8 59.1 13.6

1% 3R DOX 0.5 16 - -

NI A CIP 2 16 432 31.8

R AMP 0.25 4 88.6 6.8

FIREHE KAN 0.5 64 - =

FF 4R e g i PR e COT 8 32 432 56.8

HEH#E STR 0.5 218 - -

MATEEE LIN 32 218 - =

4145 2% ERY 0.25 32 88.6 11.4

Bitvb 2 ENO 1 64 - 432

HH& % PEN 0.25 2 93.2 6.8

PUFFZE TET 2 32 61.4 38.6

FK-R B AMI 2 16 - -

S Fp1BETK EFT 0.25 4 88.6 9.1

T JCRT SR 245 5 A

Note: —: An unreferenced critical point for drug resistance.
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T T T T

i 24 BRI AR 43 L
Percentage rates of drug
resistant strains (%)

N
T

(=)

2 3 4 5 6 71 8
[GET

Drug resistance number

5 44tk HPS RHIKZ EM 1%
Figure 5 The multi-drug resistance of 44 HPS Anhui isolates

6 44 ¥k HPS LEHEXT 18 MInEZNZ EM AL
Table 6 The multi-drug resistance spectrum of 18
antimicrobials in 44 HPS Anhui isolates

MHTERFEC R T2
Number of  Number of Antibiogram
antibiotics strains

2 COT+AMP

COT+CIP

COT+ENO

COT+LEV

COT+TET

ENO+FLO

ENO+GEN

ENO+TET

COT+ENO+CIP

COT+ENO+FLO
COT+ENO+GEN
COT+ENO+TET
COT+TET+AMP
COT+TET+ERY

COT+TET+PEN

ENO+CIP+FLO

ENO-+CIP+ERY

ENO+TET+EFT
COT+ENO+TET+ERY
COT+ENO+TET+CIP
CIP+TET+EFT+FLO
ENO+LEV+CIP+AMP
ENO+TET+CIP+ERY
TET+PEN+CIP+FLO
COT+TET+ENO+LEV+CIP
COT+TET+ERY+CIP+AMP
COT+TET+ERY+CIP+FLO
ENO+AMP+CIP+TET+ERY
ENO+AMP+TET+EFT+FLO
COT+CIP+TET+ERY+ENO+FLO
COT+CIP+TET+ERY+EFT+AMP
COT+CIP+EFT+ENO+ERY+FLO+TET
COT+CIP+EFT+ENO+ERY+FLO+TET
+AMP

COT-TET (42.4%)

6

7
8

UGG VGGG G N Y G G G UG UGN NG T S G R U T NG

ZHEMGTEEI L)
Multi-drug resistance
spectrum to antibiotics
(constituent ratio)

4.5%. 22.7%. 68.1%F1 59.1% (&l 6), % /i
7N HPS JrBMRATH &R . 2 RNk, 218K .
T B AR I /R f VR A R VD B T 2 R
I ETE 4.6%. 4.6%. 22.7%. 18.2%. 22.6%7F
31.8%, XTERNVRAL . PUBRZE AL SR AL 258
3 TR 9.1% ., 41.0%F1 22.8%.
25 MAMSMERRERBXR

TE 44 tk HPS Lk, £ 38 MR E =™k
M 251 (F 7), MG T AL RIS g 45 R o, Hip
36 BROUS M /S R B G RAT 32 BRI 2, W25
4 88.9%; M 8 A L 375 Y FE I RU G AR FH AT 6 PRTA
BRI 2, 258K 75%. @ RAReR, i
I 37 764/ 35 PR 78 55 A i 5 75 /3 DR 784 BT A =22 [ 1 i
R BEZER(=1.072, P=0.3>0.05), £~
) L 97 75/ 35 DR R ok 2 () ) 24P (B e 22 5
80.01 = 2008-2012 = 2013-2017
70.0f
60.01
50.01
40.01
30.0f

20.0f
10.07

E

%
Resistance rate (%)

G5}

0.0
T S S P
L2
Antimicrobial
6 2008-2017 &£ HPS RH /) BRI 1R L AL E
Figure 6 Trends of drug resistance to HPS Anhui isolates
from 2008 to 2017

=7 HPS REHRRIMIZHESHMFER ., EREMHEXME
Table 7  Correlation between drug resistance and
serotype and genotype of HPS Anhui isolates

15 H Item TRURRBR AR M AR A G T ARET 2428
Sensitive Resistant Total Resistance
strains  strains  strains  rate (%)

R IR AEA R 4 32 36 88.9a

Dominant

serotypes/genotypes

oA RS 2 6 8 75a

Other

serotypes/genotypes

411 Total 6 38 44 86.4

W SRR R 3 m 25 5 1. 35 (P>0.05).
Note: No significant difference was found with the same letter
(P>0.05).
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LA, PR R B FOR B A T A R R R
IR R T B R Bk . Bl £ 2R 2
YRie T AE i e A T 4, (B A HPS I
RIGRA 15 B, FLAS[R]ILTE 2 B ik 22 18] 18 38 SUAR-4
FIEARY, R I AR A HPS AT LS A B
1 3 XeF 1 0 ) 0 88 R A T A A . T
BF, %F 2470 HPS ) I i 78 2 B A - 7R 5 R L
BTG R AR, MLST A b —Fl i 2 9ER 14 5
RUJrvk, AT SC IS DX S A P A e s ), T
N AF HPS MATHR2F A . 1ok, $iA R
98 T HPS 23, 51k H &)™ E i £ i
GG , 3L 240 23 A T R AR A S B
TR o

FE[ /b HPS J A 7 I3 76 32 02 1l 5 4 FOFn 5 7Y,
TR FE AT A L3 RS I3 4L 5 A 13 BTV R
SR DX B 1 LR PR A 5 0 AN ), A [+) 0 37 78 7
TR 7 43 B AR L0 1 WA AR, HoAT B R
H 7 PEERE™ 2008—2013 4R IX. HPS T2 3537
AT 4 BUFD 13 BY, 20142017 4EHrH8E T 15 1.
5.7 1 14 B, AT LIS BUAS WY 22 HAS [R] B [) B
PITA TG OUAFFE 22 57, P2 LU DX T b Ak K 92
B FTAE XA LV B 5 HPS AT I3 25 0 50 22 [A] A
B, TERSERY P e R IR,

5 10375 AU 4 RUAH B, JE PR 0 8 1) — A EE LA A
JERERS XTI A HPS #EF7/0 8. Olvera 21" 1d
MLST J7¥:%F 131 ¥k HPS VG HEF 43 B Ak b A 7407,
AT 109 A~ ST Y, i ULAY ST U2 ST46; ¥
Z N MLST J73:%F 21 #k HPS |74 405
PREA 7238, HE30715 16 4> ST 84, ST121 H P4
Kig. ANFEZRMHX HPS BYHRER A HA 5
FETEZE S, HL 5 RAE T AH A S 1 ] — S 0 A TR AR
FEHRIER AT REA T A A] . 20082013 422 X
HPS T %34T ST267 1 ST268,2014-2017 4E 571
T ST241., ST269. ST270, ST271, ST272. ST273
1 ST274, LK BRIFP ARG 2, 2 e fbia s,

W HPS f77E = BE s AL S vk A gead it
MLST J5 %} 44 ¥k HPS L84y B bR 1743 B R B
RIX 7 R RIS AR 948, H
AL R EAT ZAN G SE R (AR S LR R 2
BAESTHT W 3K BE G AR R 53 R[] LA, A2l
S g 0 2 715, P BURST B4 T I RESS 1
IyHT, RPL ST241 F1 ST268 %I HPS 43 5l 8 %l /3 1
AR FERERE, A — e i HPS 4 2 hk
BRI AR X DL RO Rl 3 (B A — 8 (W55
K Z, D ST268 F1 ST241 %! HPS #y H B 5 Hh
DX T AE 8 52 oy 5 R P TR S A TR AT DG o

HPS A7 15 A gAY, Mg 1. 5. 10, 12,
13, 14 BIGEMBRAE I RbR, 2. 4. 8 Fil 15 BIME
PREA PSR S, M3, 6. 7. 9 F1 11 BIGRAAT
Hh, MR S5# Nz e BRI A
LT UPGMA R4 L W TR, K3
MR 7 BB MR ZE R AA ST270 A1 ST271, Iy
KI5 RIGARAYSER R ST272, ST273 Al ST274,
T AN i) 3 DR 7 T o =2 i) S R — b af 375 780 , 2B ST
U5 1 T 2 AR —E I8 SO, TR — I 78 B
MRATHA 24> ST AL, {HEA ST BN fele HInE
—IMyE RN, 44 BRLHHIX HPS S B HRp o1
4 533 b, 4331 WA SRS JORE ) RS )
Wk, FEOBETEE, /3 2. 3 4 hoEitk
R TS, 25T RO SR
PAFIROL, X RWITERFE 43 3 Z AR ST %Y HPS
FMRI S B — IR, ZEI LK B X
SyAEECR B E HPS 42458 T4

T 2471 A B 2 R A2 W ) S A L AR
FEME T 44 £k HPS LR BSARXT 18 FhbisE R 1Y
MIC, S5REB/RERER . HHER. 2Rk, %
T W R AT 85 28 0T 200 D 1 0 T R B B, SRRy
88.6%—100%., TiH[E HPS 2} Btk XF 4L . Sk
WENK . BOKE R | AR EMEE R EEN, B
HPS B R 2 | ShAmEnk | R EK |
B 23 75 25 1 B oK e S e Y i 3 B A [ s X
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HPS 4r Bt hiAd: R UM fA e 2 5, Bk,
T SR AR 7 v T e 24 R 07 2 R AT A2y
Y, JRE AR . SR, ANFEHLIX HPS 4355
PRI Z B 251 H o™, rnﬂ”’i AW P
Hi DX 82 Kk HPS bkt 5-8 R 2 i He e £
H 21.95%-30.49%, £ 7 HRAlfit 22k 13 Fizh
Pyl HEEHLIX Y 115 Bk HPS 23 Btknd 3 Fbag
3 FhLA LZGITR 25 %R 100%, 7 Hi 25 Bk A
19.13%, 8 EiZ5Etk G 17.39%7. Hid KA
A B, LA [ it 24 56 DR 7 240 TR 1) %) A A% 3o
e S E 25w A A,
IX. HPS 43 B BETE 20082012 4F ] F= X BR N T AL
VU B 2RI 4 i T Y e 6 B0 1 0 5iR FH T 24
P, TTE 2013-2017 A7 A] X B 40 s/ g R VS
MR R B 2 7 E, RN [RE Be Y HPS
Gy BRI 25 18 LR E & A2 A8k, X 2R 25
PP P A

4 it

DML IX. HPS 47 B Ak I Y7 750 A0 3 ] 7 52
Zoutk, A SRS %#ﬁélﬂsm?HL
LRI, ZEMAMEE, HERMKRKER RN

H ETIE R b7 7638 S 58 R I i e 254, I vE &Y
ST R 5t 244 2 18] Jo B B AH S P
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