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HE BM: THERTHREARBEFAS BRI RAFENFE N AR ESAAGHATGEH X Z, ik HE2021 F6 A—
20229 ARFEMRFE R ZERAERE L TR RRARAS BeI80 2 REAFE 219 4k, PCR AT HEA LR SR
G AlompA) AW AKX Z G (bap ) S F A B (hemO ) FER R L R R R E abal Fo abaR . W EEAR K KR I 47 A4
R B BTG S, BER 219 %0 % REHATH & /LB ompA bap JhemO abal .abaR ¥ A3 35 %5 83.11%.57.53%
47.49 %.69.41%.64.84% . % Eath40 % R4 H (MDR-AB)Z /1 A B ompA \bap .abal .abaR %7 53 T % T h50 % R 3)
A (NMDR-AB) (°=27.186.69.044 ,53.067 .68.763, 35 P<0.01), %1 hemO #3454 % 5 548 R (*=5.366, P<0.05 ) ; Spearman #8 5%
PS5 HT B ,ompA \bap .abal .abaR ¥ 3% W % 5 HUs £ EAA# (r=0.197.0.303.0.294.0.292, 34 P<0.01), LF5 7~ B 40 8 #k F o
WHEAENERAMFLE S, @It ZH4 bap F» abaR 093 F £ 3 (’=6.517.4.977, % P<0.05).C K5 % & I+ %40 ompA
Fo abaR #9354 % 8% (*=7.478.6.405, 34 P<0.05).PCT 7+ &5 48 abal #9345 % % #.5 (>=5.082,P<0.05) , £51&: T »FB i Fr kR R
WF RN RA L BT SAENAR, 2 ERERGENRARETEES FHARETEBH A — X%,
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Virulence gene carrying of Acinetobacter baumannii in lower respiratory tract infection and its correlation
with prognosis

CAO Yuan, CUI Xiao—hui, LIANG Ge-hong, LI Hong—jun,ZHANG XIN-rui, WANG Yue

(Department of Rheumatology and Immunology , The Second Hospital, Tianjin Medical University , Tianjin 300211, China)

Abstract Objective: To investigate the relationship between virulence genes, drug resistance and prognosis of A cinetobacter baumannii
isolated from clinical specimens of lower respiratory tract. Methods: A total of 219 strains of A cinetobacter baumannii isolated from lower
respiratory tract samples of hospitalized patients at Tianjin Medical University Second Hospital from June 2021 to September 2022 were
collected,and the following virulence genes were amplified by PCR : OQuter membrane protein A (ompA ), biofilm—-associated protein
(bap),Heme oxygenase (hem(O),quorum sensing system component genes abal and abaR. Relevant inflammatory indicators,drug
sensitivity results and patient prognosis information were collected. Results: The overall carrying rates of virulence genes ompA ,bap,
hemO ,abal and abaR of 219 strains were 83.11% ,57.53% ,47.49% ,69.41% and 64.84% ,respectively. The carrying rates of virulence
genes ompA ,bap ,abal and abaR in multidrug-resistant A cinetobacter Baumannii (MDR-AB) were higher than those in non-multidrug—
resistant A cinetobacter Baumanniilt NMDR-AB ) (x?=27.186,69.044 ,53.067 ,68.763 , all P<0.01 ). The carrying rate of hemO was on
the contrary (¥*=5.366,P<0.05). Spearman correlation analysis showed that the carrying rate of ompA ,bap ,abal and abaR were
positively correlated with the prognosis (r = 0.197,0.303,0.294,0.292,all P < 0.01),and the number of virulence genes carried by the
strains in the poor prognosis group was also higher. The carrying rates of bap and abaR were higher in the increased WBC group
(x*=6.517,4977,both P<0.05), the carrying rates of ompA and abaR were higher in the increased CRP group (x*=7.478,6.405, P<0.05),
and the carrying rates of abal were higher in the increased PCT group (x>=5.082,P<0.05). Conclusion: A cinetobacter baumannii from
lower respiratory tract specimens generally carries multiple virulence genes,and the multidrug—resistant strains have a higher virulence
gene carrying rate, and virulence gene carrying has a certain correlation with the prognosis of patients.
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245 W0 oA S 7 600 2 N ST TR o T R R VAR AR )
BIANGASE 2 0, - ELGT e B i A 26 20 8% B 1 i
2R3N 65.6% .66.5%, 4 I R IG ST 4 AR K
L

BT RS AN FF R AR RN EE S
YL R R AR BV 2R AR R R R
Bl Y/} TR s P R O o 1 Y A
VIR BETE A A B T 25 1 I 3 KB LA R At 4
AR R B A FH v 43 A R S, R b S
Y R 2T R R WG R T AN EM . AR50
££ 2021 4 6 H—2022 4F 9 H REER K5 —
B2 Bt T~ P IR 3 R A A 73 B 1Y) B 2 S B A TR K
DR 357 71 FE R B 48 195 O, 43 B JEL 5 1 2 1 % T
IFESE S
1 XHRMAE
1.1 Azt WedE 2021 4F 6 H—2022 4£ 9 A
KA BERF R A5 B B Be AR T PP GE Sk IR AR
A CHEVR RN SZ A8 It YLV R ) 3 5 T 8 2 AN S
o KH Vitek-2 Compact 4= [ AW A3 AT ALE
TR E FIZGR T . AAARE : COMERE R .
(2) HA S AR ] B se AR 2450k, (3)Bfi2 Ml
L= Nl 2 s b 1 R 1 i v A N i i
B2 W IEFE MRS RN, HICE R o B R R
W4 HEBRARUE : (DAEREBE B o (21 R )
TORHELIS o (3) 2l RAIESE hy o A e s 5 Y A o

Z B ULT A X 43 5 e, (1) A 44
PR 1) — M R B0 3 4 i (WBC) T8 AT
(550 M 40 A LL 1 v L C O R T (CRP) TR
B5Z R (PCT )34 =y, 4 i B Y (W AR AR B s 20k
Mo (2)FELEMIZ R BT BB A fa 16 R 2R - K
BB  AF BT E HUGE AR HERKFAR A7
ANHEHERVE . PR 259 2 5% DL JO™ o Al 0% 45
(3)2R LA b W A A 35 5 b 7R Sl 60 2 AN B T TR
A=A B2 AT B PSR K H SRR
1.2 WARFTADKE R G R A A
I R GORE, EEAAFERRRA Y H 83 24 h NI R
JEFEHRFE WBC .CRP .PCT, A4 & i 25 7E 31 4%
THEE AR IR B 255 o ARTEZI s Ry
R Z2 T 245 6 2 N S AT I (MDR-AB) 2 Al £ 5
15 24 4 5 AN 5 AT (NMDR-AB )21, MDR-AB f43H
Wrhs i S B [ 2 AN Bl AT B 2R S B iR &
FILPOO, 2l iGT7 - I s e S B
UFe, B AR T BE PRI G fa B R YT B Bl B
FIRE A TG A R4

1.3 F R B ml SRk A L A 4

DNA,PCR 4" 348 2 ANZAT R LA T 8 1 5K . 519
JEHNILEE 1, 5140 LA T A A R4 . PCR X
MWAKRZR 25 wL, HH TaKaRa premix Taq 12.5 pl,
ddH,0 8.5 WL, IE[MZI4) 1 pl, K514 1 L, DNA
BiBR 2 pLo PCR BN S G : 77427 94°C Smin,
SRIGAETE 94°C 45 s,iB K ATE] 30 s (R4 4551 HiR
KR ), ZEAH 72°C 1 min, 30 MEHG , fJ5 76534t
i1 72°C 7 min, PCR WA 1.2% M5 B BHEE I FELIK
Super Red #£FRYL Gt TEEEIMT T MEREE R
#1 HHEE PCR I 3WFF)

Tab1 Primers for PCR amplification of virulence gene

PR IR

LR 3101751 by )

ompA 5'-CGCTTCTGCTGGTGCTGAAT-3' 531 58
5'-CGTGCAGTAGCGTTAGGGTA-3'

bap 5'-CGTTTCCTGGGTCTGATGTATT-3’ 942 60

5'-GTTATTGAAGGCTTCTTTAGTG-3'
hemO 5'-TCGTGGCCGCTCAAAACAAGCA-3" 249 60
5'-AGGCCGCTAAATTACGTGCAGC-3’

abal 5'-AAAGTTACCGCTACAGGG-3' 435 60
5'-CACGATGGGCACGAAA-3’
abaR 5'-TCCTCGGGTCCCAATA-3’ 310 50

5'-TAAATCTACCGCATCAA-3’

1.4 itz R SPSS 26.0 BT HdE AL
5 34T RO RL LA E 53R (%) 2o, R 2 K
55 u% Fisher BRYIMEZYEL , R Spearman #H A3 Hr
T EE 1A S TS IR, P<0.05 N 25 A 41t
2 HR

2.1 HHER BUERSARIER 219 Bk T IFFIK
AR A, Hrbok BRRAS 182
PR, SCAE I VR 37 Bk 219 AREE ARSI
PR P ARt (3 SARAIE A E D 2 RN
[N N & A 7o IS S T NPT S O /N
T 40% WK TEIR R B INFR R BT 245 355418, /N T
10% , K KX ZH AR B T2y bk, 25z A I
* 2,

22 FAARYEER 219 RS R ShFFE
AMIEEE F A (outer membrane protein A ,ompA ) FE K
PHPE 182 R, #5747 R N 83.11%; LY IEAICE A
(biofilm associated protein,bap )& [ FHE 126 ¥k, #E
RN 57.53% 5 Il 21 48 ¥ (heme oxygenase ,
hemO)FEPRIBHYE 104 B, #547 R Ny 47.49 % B2 A
SIFF BRI RGN abal FAPE 152 1k, 4%
RN 69.41%;abaR FATE 142 B, BEH RN 64.84%.
23 #WHERENLALSEHRATHEGXER 219KIF
WA A A 5L 1) 86 2 AN B T R AR 428 24 A )
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45 MDR-AB 97 #%, (5 HE 4429%;NMDR-AB 122 #£,
di b 55.71% . SR H x* K%l 5 #r % B MDR-AB
27 I FE K ompA \bap abal .abaR W) %57 3R & T
NMDR-AB 21 # ¥k (P<0.01), 1ii MDR-AB #H 7 /7 3
hemO [ 24K T NMDR-AB 20 #E(P<0.05),
W2 3,

F2 THRESBEHSRHFETEBRAEEYNHEER

[n( % )]

Tab 2 Resistance of Acinetobacter baumannii isolated from lower
respiratory tract to common antibiotics[z( % )]

iz ELY) ffif 25 i UK
W P A/ s [ 1H 95(43.38) 6(2.74)  118(53.88)
S 0L R /4 L A 71(32.42) 20(9.13)  128(58.45)
At flrE 96(43.83) 3(1.37)  120(54.80)
Sk At s 71(32.42) 28(12.78)  120(54.80)
TR A 90(41.10) 8(3.65)  121(55.25)
YA 100(45.66) 0(0) 119(54.34)
RKREZH 90(41.10) 6(2.74)  123(56.16)
KR AL 86(39.27) 10(4.57)  123(56.16)
EAIE S 87(39.73) 4(1.82)  128(58.45)
KRz 19(8.68) 23(10.50)  177(80.82)
W Eg 97(44.29) 0(0) 122(55.71)
KB M 96(43.84) 0(0) 123(56.16)
Bz 2(0.91) 23(10.50)  194(88.59)
ZHWEB 0(0) 0(0) 219(100)

24 M HENARLEFEHEEZ 219 fiff1E R
ST TG BB TR S A AR AT 151 141, ompA |
bap hemO abal .abaR #7353 5|0 7947% .51.66% .
50.33% .63.58% .58.94% . TiJ5 AN R 41347 68 fi,
ompA \bap \hemO .abal .abaR #5753 5°491.18% .

x5 HWELHTASNEERLFERERRHIXRR(% )]

70.59% \42.65% .82.35% .77.94% ., Spearman F )V
MR ,ompA \bap .abal .abaR BIHEHT 5 5
EAHSE(H) P<0.01), W3 4,

%3 MDR-AB {H5 NMDR-AB HENEEEHFFERILE (% )]
Tab 3 Comparison of virulence genes in MDR-AB and NMDR-AB

[n( % )]
TSN MDR-AB(n=97) NMDR-AB(n=122) ¥ P
ompA 95(97.94) 87(71.31) 27.286 <0.001
bap 86(88.66) 40(32.79) 69.044 <0.001
hemO 38(39.18) 67(54.92) 5366 0.021
abal 92(94.85) 60(49.18) 53.067 <0.001
abaR 92(94.85) 50(40.98) 68.763 <0.001

F4 HMELHFESHEERSTEMHEXE
Tab 4 Correlation between Acinetobacter baumannii virulence
genes and prognosis

B JTHEA r P

ompA 0.197 0.003
bap 0.303 <0.001
hemO -0.071 0.294
abal 0.294 <0.001
abaR 0.292 <0.001

25 HaHEAARE KEHmxzc WESRE
(41 PR AH G 28 5 48 A 3% WBC .CRP il PCT, 2k H
X I A R B, WBC THES2H (WBC>10x107%L)
bap Fl abaR WY #5747 % W & ; CRP J 5 4H (CRP>
8 mg/L.) B JIFEEH ompA Fl abaR HYH5HT 2 & ;
PCT THE4 (PCT>1 ng/mL)TE 1R abal FIHERT R
W, 2R AT E X (P<0.05), L3R 5.

Tab 5 Correlation analysis between Acinetobacter baumannii virulence gene and inflammatory markers[n( % )]

#J1 WBC>10x10L WBC<10x10%L

PCT>1 ng/ml. PCT<1 ng/mL

CRP>8 mg/l. CRP<8 mg/L

HEA (n=102) (n=117) (n=57) (n=162) X'P (n=186) (n=33) XP
ompA 89(87.25) 93(79.49)  2.342/0.126  49(85.96)  133(82.10)  0.449/0.503 160(86.02)  22(66.67)  7.478/0.006
bap 68(66.67) 58(49.57)  6.517/0.011  40(70.18) 90(55.56)  3.736/0.053 111(59.68)  15(45.45)  2.321/0.128
hemO 49(48.04) 56(47.86)  0.001/0.979  30(52.63) 75(46.30)  0.678/0.410  86(46.24)  19(57.58)  1.444/0.230
abal 77(75.49) 75(64.10)  3.328/0.068  47(82.46)  108(66.67) 5.082/0.024 133(71.51)  19(57.58)  2.561/0.110
abaR 74(72.55) 68(58.12)  4.977/0.026  42(73.68)  103(63.58) 1.924/0.165 127(68.28)  15(45.45)  6.405/0.011

H L WBC: AN ; CRP: C [ W2 1 s PCT: [445 Z J5

3 itig

AR HEWCEE T WU s A SR U5 1 i 2 R Bl T
219 £k, H:d MDR-AB 97 ¥, 5 H 44.29% ;219
PR = AN BT TR X B0k 7 5 M 2R DT I 25 1 T 2 3 8%
KT 40%, 1% kAL WRER /4T ELH IR TR 50% LA
e RPN IR RN 2 R T R UG A3 3k B ik
90%~100%, 54 CHINET 4545 R —5, Fikgh
SRR 602 AN Sl T TR 11 22 T 24 ] TS 1 5 | A I

PR v R, AR 4R 2 Bl SR e L TR 24 ) 2 4
(RTINS

b 5 fifl = N St B EOR HIL R AT 9T 0 2 L
LR H 255 RAFIEE 1 . OmpA HIRT 1974 4F
FER AT R P g e o — R B I B (1, T 1977
AR RIS, OmpA S0 S R ST R A R i
PN g W ol 5 1 AN = 7 o e =1 R
2 515 B9 RN ITE PP S bt A i 2 1 45
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T RV, Bap J&—Fh Koy 4i iR H A M
Z 5 Yl A Y IR Y AR A+, A YRR AN A A
B T, A B A 20 e W AR 1 S A Ak
DNA S5 3-8 H 8 B A0 S8 5 i B ol i Ok 41 7w 2R
ERIEREY 1, SRR R B UIAE G . Hemo BEPN /&
B A B 5 2 AN S AT TR R A G BOR R &
) SRS AT AT SR TE DNA K2 6l FET A G
SR AT AR TP AR R OGP E Y, AT R R
() e KA AEPE  hemO BIVR 55 1041 2 F1 HIAG DG Y 2
KZ—. Giardina T8 &I, BB hemO F:RH%
(AR ] LAC—4 MR EA B AR K3 Abal
Fl abaR WG~ 35E PRI R4 B A 2 AN Sl TRT PO A A4 B 3R
4t ,abal it F S5 5 W, abaR J& I [FYFSZ A1,
T BN ZR G0 2 — Pl 4t i )3 TRR 4, FLAE I8 1 4
WS BRI R IE 3l A YRR IR L DA
Ko 557 3 RS0 B AR RE B A FH v ke SRR S
AWFFE ARSI FEN PCR 2551 WoR , B8 R ahfT
PR Z R RE 1L, 219 KR P O Y R K
WA ompA \bap .abal .abaR #5 7 # 53 5| N
83.11% .57.53% .69.41%F 64.84% , 5 LITEWFSR 4
B —F01 Abdi SF2N 100 B R B
I W2 R BT E  hemO FERHEAT R 95%
Porbaran S5H{¢iH 72 #HRAFRIEEIS AN ZIFT I hemO
SRR 23.6% , AW FEHET Ny 47.49%, H i
] PN 1 A DLAT G T2 AN BNFF I hemO FEHHEHT 5
FERGFOURIBIGY, FERHEHT R0 22 5 0] R 5 T 241
D0 KR AIEITANRIA 5 AT yts ZERFEA LS i LA SIE
AT K I, MDR-AB 215 /13 H ompA bap
abal .abaR 1) #5 4 3 7% T NMDR -AB 2H T4 ¥ .
Thummeepak 5512/ B A= W) HEE WAH G LK ompA |
bap SHIS AT Z EINLHOC, HEEPRIR
W, 575 abal A1 abaR LR 55 41 TR T 24 3 35 AH O s AR
W I e IR 2 H it 24 T bk [ I #5722 i ) 2
G VAR 45 R A —F, 1 MDR-AB 48
JIHEP hemO W45 A% T NMDR-AB 41 T #k
Kim 5P 5E 2 B, — R 22 3 T 3 1 24 1) ) 2O
SIFF R ERR hemO FEH o Z it 24 61 2 AN ST I
hemO JEH BB FETEXT AN B B AE A FAE0R 1A
farsg ) , ATy S — AL S I LATER
ARG R RN, S A R A8 5B ompA |
bap \hemo .abal Fll abaR W#EH ZAE 42%~91% . H:
RS AN B2 TR R RS 3 S A LA bR R
LR 88.24% , o T TS B4, H LGSR 61.59%
TG AN R 2H 5 i UL Y 22 15 ) ik R s S B0 Oy []
Af#EHT ompA \bap .abal F1 abaR 3X 4 FhE: J1 3L A .

Bai AF200] 1 A [l R 45 ey 1) 0 2 AN Sl T T 2 A
LI P A3 AT B, B R AN TR R R A B 2 0
JIHEB . WG RN RS R ST L S &
s A0 B 0 BE PR, A e s o i A T AR 3 A
VEH AT 8 1 36 5 1R 1Y Spearman FHOCHE53
M7~ ,ompA \bap .abal .abaR W5 R 5 Hi5 B1E
FASG, 28 58 G2 08 S0 (B G R 80 r (E IR AT, 48
7N 6 & N BT B BOT W T JER e AR Y T AT RE
HZMRRMAC, ERNIMIETRIER , KRR
KA a et e il | it AEERIFIE RA
PEFAR DL B BT A sl LG <A 3 R = AN B
FF BRI GL FUS AN B B AH DG PR 2= 1227,

i S N ZNFT RS 2R EE TR ORI )
FE DR 45 PR AL 5 R AL 40 Fn i B p
FIEYL G0 OmpA AL THIS AT R IME -, 5
AR ARG £ AR5 VIAHOC s Bap B AbaR ¥
B R R AL ST LA YR, 78 TR AR A R 2k
Jurbii FEEAE O ARSI, bap 5T
TE WBC FHim 2T 5 ompA B #5717 Z87E CRP JH 15
L abaR [ %AE WBC TH= 411 CRP T
T, abal WHEHTFAE PCT FHE 4T & 48R
Y P AR R b g [ e ) Jmy i sl 4 B () R
B I HE AT REA — JCHK , Y S50 25 A 21 L g
T3 R HME , AN PR B3 mT fE 2 R IR ™ Y 48
i R BRLIRE NN 28, 05 RS PR IS A Y DG o

ABIFGE A IR, T WA A R 2 O B A T
o Z R RE S BN, b ompA (bap .abal Fl abaR
fEZ2 Bl 25 bk s R s, A5G A —&
AEOCHE , PRI PR 22 0 7 DG 6 = AN S AT A AH DG 35
FIHE o AR S BNG Y RAEAS T SR B 7 2 P
IOESSPN =R W) s 20 I Nl AN SR A B S P K]
HURMERC R o FEMIS RS IR G Y AR IR
TG, 38 0 8 ) AR AL IR A T i, A
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