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Abstract : Objective  To investigate the antimicrobial susceptibility and molecular characteristics of Bordetella pertussis ( Bp)
in Guizhou Province, in order to provide a scientific basis for pertussis prevention, control, and treatment strategy formulation.
Methods  Bp strains collected from Guizhou Province between 2017 and 2024 were isolated and identified, followed by
antimicrobial susceptibility testing against 10 antibiotics, including erythromycin, azithromycin, and clarithromycin, using the
E — test method. Based on next — generation sequencing, drug resistance gene locus detection and multilocus sequence typing
(MLST) were performed. Pulsed field gel electrophoresis( PFGE ) molecular typing was performed using the restriction enzyme
Xbal. Results  Of the 36 collected Bp strains, the resistance rate to macrolide antibiotics was 83.3% (30/36), increasing
from 40% (2/5)in 2017 to 100% (19/19)in 2024. All resistant isolates harbored the A2047G mutation in the 23S rRNA
gene. The susceptibility rate to Sulfamethoxazole — Trimethoprim was 58.3% (21/36) , while all strains (100% , 36/36) were
susceptible to ceftriaxone, meropenem, ampicillin, ciprofloxacin, levofloxacin, and gentamicin. Multilocus sequence typing
(MLST) identified all isolates as sequence type 2 (ST —2). Pulsed - field gel electrophoresis ( PFGE) classified the strains
into 21 pulsotypes and 5 clusters, with epidemic strains from 2023—2024 predominantly belonging to cluster C and exhibiting

significant genetic divergence from earlier isolates. Conclusion  Bp strains in Guizhou Province presents heterogeneous PFGE
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profiles, varying over time in genetic features and macrolide sensitivity, and differing molecularly from vaccine strains.

Keywords : Bordetella pertussis ; Antimicrobial susceptibility ; Drug resistance gene ; PFGE ; MLST
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1.2 FEMELXA#EM  ZEE PCR {L( Applied
Biosystems 7500) 42 [G by (A BRI ) | ik i 37 ¢ i
HLIKAX (Bio Rad) | BEME L5 73 #r X (Bio Rad) | H 3
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A R BRI, PUE R AW IR 8 R O hi R R
BTy aE R SO R AL RS SER R R V=R
N R R E IR R RRE R, 4 3TCHEE 96
h J5 3 B & fI% 30 & ¥ & ( Minimal inhibitory
concentration, MIC) , [ iy 5 [ ff K S 56 % b v P 2
(Clinical and Laboratory Standards Institute, CLSI) FI
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Table 1  Bp strains antimicrobial susceptibility judgment break
point( mg/L)

bR UK Pl ifif 25
W <0.5/9.5 1/19 ~2/38 =4/76
SAIEA <2 - -
B A0 <0.5 - -
ZURVIAR <l 2 =4
EANTSE U= <l - -
TEAR T B <2 - -
RKRER <2 4 =8
KIFHERLE - - =32
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REHEAT DNA | Befb 53k & 4 SOEA L 5T AL,
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B GC & 5 PFAl) | adapter & BY | Bl B AL 1E A
polyG/polyX A& BT, 4= il clean reads J5 =% F SPAdes
28 k —mer AL BN AR R contigs, LAY
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i 24 e DAL H B R 45 5 o2k R 24 Pk R
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/s il i BioNumeries 514, SR I AE i A 41 - 34 7
( unweighted pair
averages, UPGMA ) J7 LTRSS M7
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2.1 %4 2017—2024 7 B A ATHR A KA E
Iy B3 Bp bR 36 £k, 4y B R 5EEH (9 BR) (&
JECLT B ) (EET (8 BR) (/S EAK (7 #R) B g M (1
) s AR AR L (17 B i JL(4 #) L=
(12 451) BN (3 ) s bk oy gt ) A s 1 29 1,
Hp S =R (7T—9 H) Aoyl
2.2 HAEEHAMIXE 36 bk Bp ik, 83.3%
(30/36) XFLLEEFR | e i Rs R FI B 25 55 R 55 KR N TR
KA R 2, KN ERE DA R 2538\ 2017 4
(19 40% (2/5) T+ 3 2024 4E (1) 100% (19/19) | ifit 2 1k
(n=30)MIC ¥ >256 mg/L, iUtk (n =6) MIC ¥
<0.064 mg/L, 58.3% (21/36) % 5 J5 %7 v W] GUak
41.7% (15/36 ) %52 J5 8 i W1 ) B30 B Sy v A5 7
30 AR KIRNERZEHTAE R Bp bR, X & 5 B
HESORE A 19  BE A 3 Ry 56. 7% (17/30) (43, 3%
(13/30) . AR LAt Ay 62 B m 2 R
MRV R I B RR & R Uk, B MIC H
WANFE0.023 ~1 mg/L(F£2,E 1),

group method using arithmetic

Fz2  TUH4 Bp WARMPAE R EURE IR 4,
Table 2

[n(%) ]
The results of antimicrobial susceptibility test of Bp

strains in Guizhou Province[ n( % ) ]

. i n(%) ]

ks R T 2
ABEE 6(16.70) 0(0.00) 30(83.30)
FR T CLR 6(16.70) 0(0.00) 30(83.30)
W25 2 AZM 6(16.70) 0(0.00) 30(83.30)
S SXT  21(58.30) 15(41.70) 0(0.00)
SIS CRO 36(100.00) 0(0.00) 0(0.00)
%9 ¥ER MRP 36(100.00) 0(0.00) 0(0.00)
SEVE R AMP 36(100.00) 0(0.00) 0(0.00)
RN A CIP 36(100.00) 0(0.00) 0(0.00)
FEAFIPE LEV  36(100.00) 0(0.00) 0(0.00)
A Z CN 36(100.00) 0(0.00) 0(0.00)
2.3 ®WHARFREALEAN 36 £f Bp BRI

KL DN 20 Fr 2] rp BRI 21 LA L IR erm s FIT A R

1 SIN4E Bp BIRRPTAE R BURME T H A
Fig.1 Heat map of antimicrobial susceptibility analysis of Bp

strains in Guizhou Province
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aeruginosa_soxR ) 4%, 30 ¥RXT KRIA N EERPT A Kt 25
(1) Bp ARG 23S rRNA [ A2047G 2848, 1 BT A1
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2.5 PFGE 36 tk Bp mitk#srh 21 MM RI(E 2)
H: Dice PTG ECH 82% ~ 100. 0% , ¥ bl B 45
90% L) bR — A2, W) 36 k& Bp n] LIk
A B.C.D.E TAREHE, 20172018 1wtk K2
431 A B D E # (% BP3 BP7 4}, 1fij 2023—2024
MM IITE C £, 5 2017—2018 41y PFGE #4ji]
A=, CHERMPLHAT L, BPX10 £ (BP18 BP19
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SR RTE R R N BRSE HR s D # (BP4 (BPS (BP9 ) Tk
b R BRI BT A FR AUk



IRACTR BT B 27 2025 4757 52 455 24 #]  Modern Preventive Medicine, 2025, Vol. 52, NO. 24

BP-PFGE BP-PFGE
8 8. 3% 8
:: iIHis ‘
=3 AL IRRIRRR !
o 1"! IRER L
o e e
: i |$! il
t i
| (e nnm
. (W vnimm|
’lllll 111N
T UIEER!
- :

.1
2] 955 i

BHES

W ers

WisP12
BP13
BP8

W er1
| gl
Weris
W erie
Ber2
BP11
) BP21
) BP26

| Elat]
W eri9
W er23
W er24
W sr2s
[l P30
| Ell
| ]

i 5P22
W er27
W28
| Eli]
W er3t
W er32
i BP3s
[l &r3s
Wer

WP
[l 8rP20

BP33
BPS
Ll
BP4
BP14

KIFHEES
SEER it FRISE PFGERZ ZMsUsit
2018.1 SEtzEX A BPX01 L E]
2018.9 SR HE S 2L BPX01 ¥
20189 SR 4 X 4L BPX02 W
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2018.7 A Al =L BPX05 W#
20188 LM 75 (X L BPX05 W #
20188 ARl 2L BPX06 &
2017.9 AR Pl 2L BPX07 WH#
2018.7 SR X L BPX08 wW#
2024.7 ARUK T Bk LIX JLi BPX09 [ -
2024.2 LWz B JLi BPX09 W
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2 SUN4 Bp Bikk Xbal ALIZE R

Fig.2 Xbal digestion results of Bp strains in Guizhou province
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