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Abstract: Objective To investigate the clinical distribution, drug resistance and virulence genes carrying
of hypermucoviscous Klebsiella Pneumoniae (hmKP). Methods Klebsiella Pneumoniae clinically isolated
from The First Affiliated Hospital of Bengbu Medical College from January to December 2021 were collected.
Identification and drug sensitivity test were carried out by automatic instrument method. hmKP was screened

by mucus string test. Virulence gene and capsule typing of hmKP strain were detected by PCR.  Results A

total of 554 strains of Klebsiella pneumoniae were isolated from January to December 2021, including 96 strains
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of hmKP, accounting for 17. 33% (96/554). They were mainly isolated from pus, blood and sputum, account-
ing for 30.21% (29/96), 27.08% (26/96) and 21.88% (21/96) respectively. K1 and K2 were the major cap-
sular serotypes in 96 strains of hmKP, accounting for 60.42% (58/96) and 16.67% (16/96) respectively. A-

mong them, K64 was the major capsular serotype in 8 strains of carbapenem-resistant hmKP. The main viru-

lence genes of 96 hmKP strains were iutA, rmpA . aerobactin and magA , accounting for 95. 83% (92/96),
94.79% (91/96), 89.58% (86/96) and 60.42% (58/96), respectively. The resistance rates of hmKP to ertap-

enem and imipenem were 8. 33% and 7.29% respectively, which were lower than those of K. pneumoniae ( P

<20. 05).

Conclusion The hmKP isolated from the hospital are mainly capsular serotypes K1 and K2, which

carry multiple virulence genes and are sensitive to commonly used antimicrobial agents. Carbapenem-resistant

hmKP deserves clinical attention.
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1 BEMERE
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CIN-RT-Ey
1.2 RHRSEEMAGEER A Ak A Pt B B
B R F 4R P2 By VITEK 2 Compact 4 B % & 25
A3 HTAS R B R R A T A0 R R S 2RSS
SRS CLST 2021 bR .
1.3 hmKP gt R RG22 5256« 42 Fh 2052 fk i
TR B B SR B TRV L 18] AL 22, =5 mm BN
P B IR, <<5 mm HEHES
1.4 PCR FZEAM hmKP & [ il 375 58 Fn 5 g 3 A
1.4.1 X5 519RITSESH Y, K1,
K2.K5.K54 K57 .rm pA .aerobactin viutA N magA
HEHB Y LiERER Y TRA RN E AW, 5197
G BRI R 1,
1.4.2 PCRYHE (2 Pk DNA B4 . PCR
FOBEPR ZRBEAR DNA 1 pL, E G4 1 pl.2X
PCR Mixture 25 pl, H,O 22 pl, &1 50 pl, #
PCR #7357 ¥y 7 47 B g Wl 55 ¢ vl Uk o B 1R K 45 2R 70
T o ) B 352 9 1 o) R 00 I 2 % R
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®1 ERE3Y
R4 7 39 (5'-3") KD /bp
K1 F:GGTGCTCTTTACATCATTGC 1283
R:GCAATGGCCATTTGCGTTAG
K2 F:GACCCGATATTCATACTTGACAGAG 641
R:CCTGAAGTAAAATCGTAAATAGATGGC
K5 F: TGGTAGTGATGCTCGCGA 280
R:CCTGAACCCACCCCAATC
K54 F.CATTAGCTCAGTGGTTGGCT 881
R:GCTTGACAAACACCATAGCAG
K57 F:CTCAGGGCTAGAAGTGTCAT 1037
R:CACTAACCCAGAAAGTCGAG
rm pA F:ACTGGGCTACCTCTGCTTCA 516
cerobactin R:CTTGCATGAGCCATCTTTCA
F:GCATAGGCGGATACGAACAT 556
R:CACAGGGCAATTGCTTACC
wtA F:AATCACCTGGGGGCTGGATGCT 683
R:CCGCACCTTCCACGCCGTAAT
magA F:GGTGCTCTTTACATCATTGC 1282
R:GCAATGGCCATTTGCGTTAC
1.5 HEMM 2 hmKP R RANF  PRg T

18~24 h 37 “C X5 3% 0y il 35 Big 7t b v 20 0 3% A 3
mL # LB Wi 534, 4 37 °C 220 r/min $EIK 12
h 83555 BUE W 1 mL.12 000 r/min &> 2 min 5,
Fr L BUOUE . FH DNA $2 30K 7 & (b st RAR A 1k
P A BR 2 7D $2 BUE Bk DNA L #3043 66 B2 146
TN 1T 5 Y B R BE L B A% A i OD260/0D280
J91.7~1.9, illumina Hiseq 2500 il & ¥ & ( i 4=
T A A BR 2 W) % T R R AT 4 BE AL ), AE
Linnux 248 Fi547 SPAdes-2. 0 B P 4 5 14 4
1.6 Gtk R WHONET 5. 6 8 {F #1724
ek G b IR SPSS 22, 0 #E4T s G340 #r
YRR K I HEAT AT, P <<0.05 hEFHE
EENIES -9
2 &R
2.1 hmKP BRsrA BRI EE 2B — M & BE B 2021
1 HE 12 AR B K 554 Bl % v 7 1A
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hmKP 96 ¥, i 17.33% . 70 &5 A MK 29 B, MBS
A% 26 BRLCPWE 21 bR BHTE 6 Bk, ZE I 5 Bk, IR 5
BROHEK 4 Bk

2.2 HiWi£zSi%e 554 BRA R FOEAAE T 96 BRKG K
22 S FHAE L LR 1.

B1 R 2 5K g PR AR

2.3 96 Bk hmKP X §L B4 25 ¥ 9 Tiif 25 % 96 bk
hmKP &% 78 Ak — &F EL T 245 %54 35, 42%, 3kl
L2 T Sk 65 R E 107 7Y bR — fdn ik £ 4E 45 - P
JHie 24 LA R M o T S e T 245 40 P TR 00 B R/ g SR AR D
BT 25 R T 15, 00% . Bk T 550 T B 25 4 0 e
i JE b 55 B 25 R 43 0 7. 299 F1 8. 33%%.
hmKP X T 78 DU 32 ) BT 18 245 99y T 24 22 4941 1 5 3 fili 4%
TEEAE (P <<0.05), WL 2,

2 96 % hmKP MR E AWK HER
hmKP 4k hmKP

B2 3 P
(n=96) (n =458)

ARV — G 34(35.42)  252(55.02) 12,215 <C0.001
WR 37 75 b — fih e 4 30 9€9.38)  116(25.33)  11.559  <C0.001
e 7l e 11(11.46)  212(46.29)  40.033  <C0.001
S A lh 4 15(15.63)  255(55.68)  50.958  <C0.001
3 b0 it fi5 10(10.42)  178(38.86)  28.649  <C0.001
Sk & 30 9(9.38)  117(25.55) 11.811  <<0.001
i) 13(13.54)  244(53.28)  50.381  <C0.001

JE A5 R 8(8.33)  85(18.56)  5.941 0.015
e K ri 7(7.29)  97(21.18)  10.038  0.002
BT oK B 9(9.38)  134(29.26)  16.384  <C0.001
KREZR 13(13.54)  214(46,72)  36.133  <C0.001
ZHER 16(16.67)  179(39.08)  17.484  <C0.001
TN R 12(12.50)  244(53.28)  53.086  <C0.001
I E R B 14(14.58)  216(47.16)  34.692  <C0.001
FUECE B — R RS 15(15.63)  235(51.31)  40.814  <C0.001
EoR NI HERBEA L COTEF,
2.4 96 ¥k hmKP IR iE 4> A & 8 S 3L A 96 #k

hmKP JE 5 il 37 43 8. 58 ¥k K1 &, 5 60. 42% ; K2
HIK 16 ¥k, 5 16.67% . 96 #k hmKP 1 92 k#Eir &
— 632 —

FEEH A B, 95, 83% ;91 MREEW rmpA L
94.79% ;86 BRIE N aerobactin F=N, 15 89. 58 % ;58
MRIEH magA HEPE 60.42% , 8 BRAk T 54 it 245 1Y
hmKP #E 47 4 5 P41 I 7, 9 5 1l v 789 o K64 Y, 3
YT twtA crm pA Ml aerobactin FEN, WL 3,50 5
k PCR §"#4, WLIE 2,

K3 K mKPEENFHEEEHERNSH

HE A HY WHREC A/ %
K1 58 60.42
K2 16 16. 67
K54 6 6.25
K20 3 3.13
K57 1 1. 04
K64 8 8. 34
RIF 73 1 4 1.17
iutA 92 95. 83
rm pA 91 94.79
aerobactin 86 89. 58
magA 58 60. 42
iutA-+rmpA-+aerobactin 86 89. 58
iutA+rmpA+aerobactint magA 58 60. 42

M 1 2 3 4 5

FRMERTER FATERTER

2000bp
1000bp
750bp
500bp
250bp
100bp

7 : M. Marker,1~3. B %4 % & 8 Jk@AT A,
4~5. WD Bk B RBATAR,
|2 4 WAk aerobactin #£H PCR ¥ 3 B

3 iFie

hmKP 5 HA7 & 5 A 42 28 M R i, ml gk ™
G RIS . 3 Ak, B N AN £ 1 XA 4k 4
hmKP &G, g IG IR Z 6T,

AL BRI R WA BE 2021 4F iy 554 BRI % 5
FAABE PR 96 Bk hmKP, (5 17.33% . & Tl =
SN BN B B B R M 25 2R 12, 17 % IR T R E
ST R B EEBE B9 hmKP A & 36, 5%, Tl
25 b S AT I LA AR K 25 5 kL R TR R BE Y
hmKP W3 AT oL, X FIGIR 2 A BN E L., &K
BE 4 B 96 Bk hmKP 32 %250 3 0k H M L I 2 I
WA RRAS , 5 LB AT . hmKP 5 B Y &
JHF I Fib 496 505 | R R DY 4% 5 2 0 R g . IV bR AR
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o3 B ) hmKP Sy B I 7 4% 12 42 B 45 38 A 5 B0™
0 f= 2R M IR, DR OGRS A vh 23 A % 5 B A T
75 | R AR 8 BE DG 3, S 6 % ] LA o Al TR 22 S 6 X
o R VBB TR AT DR A 7, R I i R B A 7
DA ) 3 B P R e 1 A

hmKP A5 A T J§E 3 JIE T LA fet o 4% 396 sk 1 3 1) B
FE AT . JE NPT il R v B AH T PR R )
W FEEW B . B r, B SR A H
hmKP A] Ly 82 A i B, e 5 N 4% i 4= 28 1 &
Qe UG 3 24 K1.K2 K5, K20 K54 Fl K57 4%
MIERL . A BEAs 19 96 #k hmKP 28 K1 Al K2
A0 60. 42 %6 R 16. 67 %, 55 AR G4 A E D
K1 5 K2 B AR FE 7 fie o 5 2 i R 518 TF e i 32 22 1
Joa JL A, LR ™ AR 2R R R R B S AT rm pA
magA .aerobactin L2 PP LY rm pA FEH &
Z: 5 il 98 5 AR B2 I 2 05 G R0 T 4 ik L 4
rm pA B DR B RRH Ry s Rk TR L AR 0%k ke TE 3 e
Wil rmpA FTHE Terw ciucA MSilS %K T [w %&
FEWPEAE I . magA FE R 2 — FiORE BOE J0AH G BE 1A
FEALT KL Bl 5 e B0 A0 R R R
Bt 1 A0 i o g S R AR RS T 96 #k hmKP
H91 BREEAT rm p A FEIRL 44T 0y 94. 7906, 58 FR#E
M omagA RN, #EH KRR 60. 42%, 5 A & IE HH
B aerobactin B R —F A BVEREUA R B AR
B RO R ARG E S 90 %0 AP E R M iu-
cABCD #8907~ % i , HC W] I8 32 1K 1 dur Ak TR 2 15
HeRr aerobactin FEN O] LT 5 H IO E NS IS
100 4% , T HLBETE 2 T B 259 19 13 h K #5842 7
aerobactin Flrm pA )R K 7E [/ — Fokr I, P Fh R R
[ B 3R 3k, RO R T R RE S 5RE . 96 Bk hmKP
86 BRIEH aerobactin FEPH i # Ol 89.58%, 5
FHSEHE A EDY 58 Bk hmKP [A] B 445 rm pA i
magA BN Maerobactin F A, UL AR B hmKP 3
Jiih Z SR EE A

AR Bon AR B B R 96 Bk hmKP X
PR 24 W) 340 DR A 450 v 1) SRR L Sk At A L it e L Sk
605 $E RN R L P AR — A s £ 30 55 B- A O e 2% L R 9t g
R 270 B 24 4 B DS O B R T AR T L T 2 SR AR
F15.00% » hmKP X 76 W 32 19 5T 18 25 90 1 Tiif 25 % 1
T Bl R e R A 2 R AR R EA K
e — 2 R, 96 Bk hmKP % i iz 185 e H
M R T bR — L R 2 A R BLAS (W) AR A T
2 i 25 %38 8] 15. 00 % K Lh b (B3 R TE MY & hmKP
TR P T 8 MR Bk T R O 2 BT IR 24 W T 2 B TR AR
R EE R A R 2550 7,29 00/ 8,330, BT
B TS 245 14 i 98 o B A1 T v 60 R TR B R XS L TR 25 )

T4 R 245 45 W PR 7 5 SR AR R 7™ IR 1) 5 0 . 8 Bk
B T AR T 245 19 hm KP4 % DAL Fr e B 5 6 1fL 15
RIS K64 B 547 2R ) S S5 40E — 80T,

£ EPTIR  hmKP BO P58 , 5 51k ™ 5 AR 22 1
UON 197 SAGI I =01 SR - a7 K ol o i ) D)
hvKP 8 g 5 DA Kt 24 ¥ 4G D00, K -5 106 PR VA 38, LA
Pl hmKP #9 RS 5 /AT
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