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HWE: B >#&&2 %5 (MT-KPN) ## 7 #% B- M B ikB (ESBLs) &k, aghit, AR > HHF R,
ik KEHRMTEHE-ARER2021 53 A £2022F3 A3 & FHKPN 7254k, £k £X3% 5 & $H 123 %k MT-KPN,
*F H ESBLs & i& | i 25 M4k Al CITEK 2 Compact 2541, & AR B A UM RS #HE X E (PCR) 8o,
GR MELEMHA (KPN) BB ERHOHELETREFH; FA—HAEHEKPNERZFRRGZTREESH. AFHE
FA A2, B AA R4 cKPN; 123 4 MT-KPN ¢L4% ESBLs FEPE 14 34 %k . ESBLs /M 14 89 4k, ESBLs MM it 25 1
315 100.00% 69 740254 (SkFarkF . ka5, kFatre . kFewis, ke T AWd. MEGIK/ L4 48 ), ESBLs
TR B 2 L3R 25 A w25 b 2 5K T ESBLs FEE T (P<0.05); %A FE &, Bieddd. AT E, skisdk/foek €38 a2 4
ESBLs A >ESBLs A H (P<0.05); AXEX. £F3Ed. HRAVE. ALV 2 #2504 ESBLs A B >ESBLs M H
(P>0.05); MT-KPN &4 3 B 7 ALK R B wayK2 3R B R i35 A0 AR R A5 th 5 ESBLs TRV B . ESBLs P H AR 2 - 1
%t F &L (P>0.05); MT-KPN & 47 & B4 H £ 5% 569 % mrkD; aerobactin. iroN. wcaG #: th % 48 1t ESBLs [ # <ESBLs
MEE (P<0.05); EHud AL R ESBLs MM H . ESBLs M E A 2 F R4t &L (P>0.05), £ MT-KPN i
WA AREREEG, BRAEEGAR AR ENARNSAELGENA,
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Correlation between expression and distribution of virulence genes of
ESBLs in mucous lung and their drug resistance

HAN Jinhui, YU Bingxian, ZHOU Bing
(Laboratory Department, Zhengzhou First People's Hospital, Zhengzhou, Henan 450000, China)

Abstract: [Objective] To analyze the expression, drug resistance and virulence gene distribution of ESBLs in mucous type
klebsiella pneumoniae (MT-KPN). [Methods] A total of 725 non-repeatable KPN strains from March 2021 to March 2022 were
collected from Zhengzhou First People's Hospital. Totally 123 MT-KPN strains were isolated by mucus wire test. The expression of
ESBLs and drug resistance were analyzed by CITEK 2 Compact system, and the distribution of virulence genes were analyzed by
PCR. [Results] The department with the highest detection rate of KPN was intensive care medicine. In the same department, KPN
types were significantly different in intensive care, general practice and neurosurgery, while cKPN was detected only in nephrology
department. The 123 MT-KPN strains included 34 ESBLs-positive strains and 89 ESBLs-negative strains. The drug resistance of
ESBLs-positive bacteria was as high as 100.00% of 7 drugs (cefuroxime, cefotaxime, ceftazme, cefepime, cefoxime, amtrannan,
amoxicillin/clavulanate), and the drug resistance of ESBLs-negative bacteria was significantly lower than that of ESBLs-positive
bacteria (P<0.05). The drug resistance of ESBLs-positive bacteria to tobramycin, imipenem, amikacin, piperacillin/tazobactam were
higher than ESBLs-negative bacteria (P<0.05). ESBLs-positive bacteria were more resistant to gentamicin, meropenem,
ciprofloxacin and levofloxacin than ESBLs-negative bacteria (P>0.05). wzyK2 gene detection rate of MT-KPN capsule serotype was
the highest; there was no significant difference between ESBLs-positive bacteria and ESBLs-negative bacteria (P>0.05); mrkD gene
detection rate of MT-KPN virulence was the highest; aerobactin, iroN and wcaG detection rates of ESBLs-positive bacteria were

lower than ESBLs-negative bacteria (P<0.05); there was no significant difference between ESBLs-positive bacteria and ESBLs-
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negative bacteria in detection rate of other virulence genes (P>0.05). [Conclusion] The detection rate of virulence genes carried by

MT-KPN is high, and rational drug use should be combined with drug resistance and distribution of virulence genes.

Keywords: mucous type; pneumogram; ultra-broad spectrum beta-lactamase; virulence gene distribution; drug resistance

VR 1 FF T B v 75410 T8 1Y i 48 v B A T
(KPN) J& 3 80Uk A Be gk iy — B 3 B2 2% [ FF
R, I R 2 B R 22 45 S 5 cKPN (4
# KPN) . MT-KPN (K% KPN) S0 0
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I B 5 @20 MT-KPN 4 35 7 35 [H 43 A
T
1.4 SFitERE
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£1 KHKPNHREEXSAER (%))
= KPN(n=725) cKPN(n=602) MT-KPN(n=123) 7 P
THEE R 167(23.03) 128(21.26) 39(31.71) 6.284 0.012
I AR 135(18.62) 107(17.77) 28(22.76) 1.678 0.195
FUEZ PR 75(10.34) 66(10.96) 9(7.32) 1.464 0.226
B N AL 74(10.21) 74(12.29) 0(0.00) - =
SFFEER 55(7.59) 53(8.80) 2(1.63) 7.505 0.002
THIL B 46(6.34) 38(6.31) 8(6.50) 0.235 0.627
P sbRE 45(6.21) 31(5.15) 14(11.38) 6.814 0.009
DB 23(3.17) 18(2.99) 5(4.07) 0.384 0.535
N E 19(2.62) 14(2.33) 5(4.07) 1.210 0.271
Wi Ak 18(2.48) 5(0.83) 13(10.57) 40.007 <0.001
HAth 68(9.38) 68(11.29) 0(0.00) - -
#2 MT-KPNTHZEME  [n(%)]
YU 258 24 FR MT-KPN(n=123) ESBLs FHM:#i(n=34) ESBLs A (n=89) Ve P
KAk 55(44.72) 34(100.00) 21(23.60) 58.095 <0.001
Sk At fih g 51(41.46) 34(100.00) 17(19.10) 66.337 <0.001
Sk AE N 61(49.59) 34(100.00) 27(30.34) 47.759 <0.001
SAPE T 56(45.53) 34(100.00) 22(24.72) 56.218 <0.001
Sy 47(38.21) 34(100.00) 13(14.61) 75.981 <0.001
RKEER 21(17.07) 9(26.47) 12(13.48) 2.930 0.086
TR 20(16.26) 10(29.41) 10(11.24) 5.968 0.014
eV Ao 6(4.88) 3(8.82) 3(3.37) 1.576 0.209
i 47(38.21) 34(100.00) 13(14.61) 75.981 <0.001
W R 2(1.63) 2(5.88) 0(0.00) 5.321 0.021
NV 31(25.20) 12(35.29) 19(21.35) 2.538 0.111
LRI A 23(18.70) 9(26.47) 14(15.73) 1.866 0.171
FAp k- 16(13.01) 12(35.29) 4(4.49) 20.623 <0.001
o] e P A/ 5 s 4k R 47(38.21) 34(100.00) 13(14.61) 75.981 <0.001
WRFT PU A/ fthuas 4 2H 25(20.33) 14(41.18) 11(12.36) 12.615 <0.001
£ 3 MT-KPN REBEMBERER [(#(%)]

JERFE I 5 AL A MT-KPN(n=123) ESBLs £ #i(n=34) ESBLs [ E(n=89) Ve P
wzyK2 36(29.27) 7(20.59) 29(32.58) 1.710 0.190
wzyK1 18(14.63) 5(14.71) 13(14.61) 1.383 0.239
wayK54 10(8.13) 3(8.82) 7(7.87) 0.030 0.861
wzyK57 14(11.38) 2(5.88) 12(13.48) 1.409 0.235
wzyK20 2(1.63) 1(2.94) 1(1.12) 0.508 0.475
wzyK5 2(1.63) 0(0.00) 2(2.25) 0.776 0.378
wzyl6 1(0.81) 0(0.00) 1(1.12) 0.385 0.534
Hofhy 40(32.52) 18(52.94) 22(24.72) 8.929 0.002
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F4 MT-KPNHWISHEBRSHER  [n(%)]
S 0| MT-KPN(n=123) ESBLs A (n=34) ESBLs BAHE i (n=89) Ve P
P-rmpA 97(78.86) 29(85.29) 68(76.40) 1.166 0.280
mrkD 110(89.43) 28(82.35) 82(92.13) 2.490 0.114
aerobactin 101(82.11) 24(70.59) 77(86.52) 4.250 0.039
fimH 87(70.73) 22(64.71) 65(73.03) 0.824 0.363
P-rmpA2 85(69.11) 21(61.76) 64(71.91) 1.186 0.276
iroN 96(78.05) 20(58.82) 76(85.39) 10.137 0.001
weaG 93(75.61) 16(47.06) 77(86.52) 20.770 <0.001
iutA 15(12.20) 5(14.71) 10(11.24) 0.276 0.598
alls 9(7.32) 4(11.76) 5(5.62) 1.370 0.241
magA 13(10.57) 3(8.82) 10(11.24) 0.151 0.697
ureA 3(2.44) 1(2.94) 2(2.25) 0.049 0.823
entB 5(4.07) 1(2.94) 4(4.49) 0.152 0.696
3 itig FAR IR . MT-KPN AR L B RE R AG 3
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i IiE S, HJR S e B — 32 B R BUR
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ARG PRI IFES R —3, 7T RS B T 75 HhE B2
FRHEZIRIT RS, Wl AT S MR RE
ik, fHREBZMyiER ., MBI R EER
VESFIG
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PR AW A —E W 251 . ESBLs BHPE TR AH 4L
T ESBLs BIPE B B A SR At 250 1, (HEH
T DA S 0 BT 245 40 1 ST B 175 0 A 0 45 SR AN A
i, ATRE A b T 2 SO 32 S X I S AN T AT
R, A5 RN RE A I A Wy BB F DL S A T 32 3
BLIA N IR BRI G0 RGEAEHT, X2 I R An i
B ) BRI 5 Y B2 S

I il R i AR e SR 3, A
MT-KPN fig T2 ) —Fhag R 72 e i hs, Him
PR ARk, BRI AL Sy 40 X T A 1Y)
VERT, [R) BELAS 25 0P F T, DT 422 1 T 24
P E R I PR L) S 22 W 1L 3 B S A
KPN 43 7>78 A~, LAl MT-KPN A G 1) S 5 22
W ILTE 0 A wayK1, wzyK2, wzyKS 25, ARRAF

P mr = 7 B9 2 weyK2  (29.27%)
(14.63%) . wzyK57 (11.38%), HE/nEid S
TR AR T ) RRAT S 53 A RAH DG 5T
25 W IR, ESBLs B M 4  wzyK1, wzyK2,
wazyK57 25 3 1 A IOKE R iy, FIAS RS
AT, ATREE R TRARIEAR S8 MT-KPN
SRR IR 43 B 53 A SR R] o FRIIEAEXT MT-KPN
B SIS A G LA T M, T B AR AR
KR, XFE AR AR I IR 25 Y A S
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MT-KPN [#{Z 2288 1 A2 B IERE 2 1) B4
SR, (R AT Az B A IR (A R IR A
W B RIS TR E) MR, X
SERL PR b A] AN A MT-KPN A3 S 56 1 ARk
WFZEIR T MT-KPN MI56RY 12 A8 3L, 45
7R . MT-KPN # Jy 356 RS % % 8 19 J& mekD
(89.42%) , 5 ¥isE — A7 A8 = I /& aerobactin
(82.11%) . P-rmpA (78.86%), #&HH#>70% Hyik
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JI LK % ESBLs FHE T . ESBLs B4 B AH L
ZRILEFE L (P>0.05), Fll A AT H
H—Fk . MT-KPN B &5 7E 0 Zh a2 I 7 1Y
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() fimH ., mrkD DL e fE 2R AR 7 A Tk s+
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