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Status of drug resistance and detection and analysis of the ampC gene in gram-negative

clinical strains from children

CAI Yu-jiao's LIU Lan’, LU Chang-lin’, LIU Xin’, HUANG Zhenggen’s GAO Yu-mei ('Deparment of Molecular Genetics
Third Military Medical University, Chongging 400038; “Deparment of Clinical laboratory, Childrer’ s Hospital Chongging University of Medical
Sciences Chongqing 400014, China)

Abstract: Objective To investigate the status of the drug resistance and the distribution of the ampC gene in
222 gram-negative clinical isolates from the children’ s hospital. Methods Microscan walkaway-4. 0 was used for
detecting the susceptibility of antimicrobial agents against 222 gram-negative clinical strains. ampC gene was ampli-
fied by polymerase chain reaction (PCR). Results The sensitivity rates of 222 strains to imipenem (IPM),
amikacin (AK), ciprofloxacin (CIP), cefepime (FEP), ceftazidime (CAZ ), azt reonam (ATM ), cefiriaxone
(CRO), gentamicin (CN), sulphamethoxazole/ trimethoprim (SXT ), and piperacillin (PIP) were 90. 5%, 79. 3%,
68%, 50.9%, 46.4%, 43.2%, #.1%, 37%, 35.5%, and 20.7%, respectively. ampC gene was found in
154 out of 222 strains by PCR. The sensitivity rates of these strains to the antimicobial agents detected were 92.
9%, 81.1%, 69.5%, 55.2%. 45.5%. 41.6%. 37%. 34.4%. 33. 8%, and 13. 6%, respectively. The dis-
tribution of ampC gere was correlated well with the status of the dmg resistance to PIP in gram-negative clinical
strains. Conclusion The drug resistant status of gram-negative clinical strains is severe. Well understanding of the
distribution of ampC gene can be helpful in selection of antimicrobial agents in clinical practice.
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1 PCR

1 Tab1 Primers for PR amplification
11 _1%_7}* Stain Primers Sequence(5-3") Product(bp)
: Enterobacter uP 5' GCCPGGGG CIATCGIG ACGGTA AAGCGG 3 208
doacze DOWN 5  GACCCTGATA CATIG ACCCGA TACGCCAG3'
22 150 ¢ Enterobacter up 5' GAGGTGACGGATGAAG (GG CATIACIGCG3 241
31 103 7 aavgenes DOWN 5 GATA ACQCCAGGCATAGT(LTTGCICTG3'
Peudomonas up 5' GCCPGAAAG GAGAA (CGCATTACTTCAG3' 299
9 ) 48 24 DOWN 5 GATCTGTGCCTGGTCCTICTG CA CAGAG 3’
1.2 ZH8L555h Acinetobacter upP 5' GCTATAACCA AGAAAA TCAGCCGATTCG3' 292
) DOWN 5 GICACTITATTAGG TITCATCACAATCTG3'
) Ak A ) Escherichia coi  UP 5' GGATACA ACTGGCACAATCICGCTACTGG3 237
microscan walkaway4. 0 ’ DOWN 5 GAATAAACGCGACATA GCTACCAAATCAG 3
12 . (ceftazidime, CAZ) . Ceefl rax- Saria w 5 CTTACGG CATCAAGT(CAA (G CT QG 3 182
one, CRO). (cefepime, FEP). ( piperacillin proeanacdars DOWN 5 GG ACAGTTTCACTGG ATACGGGTAG3'
PIP). (imipenem, IPM ). (azt reonam, ATM) .

(cefoxiting, FOX). (amikacin, AK) . (Gen- 1.3.2 DNA : Sml LB
tamicin. CN) . (Tobramycin, TOB) . 37 °C i 15ml L5ml . 500
(Ciprofloxacin,  CIP) . (sulpham ethoxazole/ trimethoprim, Ymin 5 min 3 L5ml 30 5Sml
SXD). ATCC25922, s 15 min, 12 000 v min, 5 min, -

02M 20 C, PCR DNA 50~ 100 ng/ 11,
1.3 ampC £ A 51k 1.3.3 ampC PCR
1.3.1 PCR ampC 1.3.3.1 PCR
PCR , : 45
ampC i 20 . 73 029M.
,  GenBank ampC ,  ClusiW T 9 02ml  PCR . 50 #1(¢
, 2), PCR PCR :94 C 3 min
, ampC 6 Tag 115 WHD; 30 :94C 30
, ( 230572 C ,20¢ 72°C 10
¢ D, ampC (CDS). min 4C
2 PCR (@)
Tab 2 PCR reaction system and anneal temperature
10X buffer Mg+ 4 dNTP Primer up Primer down Sample Tag™ Anneal
System strain ddH0 o
(Mg+-free) Q5mmol/ L) (2.5 mmoV/L) (10 #mol/ L) A0 o/ L) (50 ~100 ng/MD (5 U/HD tenperature( ‘C)
Entavbacter cloacae 31 5 3 4 2 2 2 1 58
Enteobacter aerogenes 30 5 4 4 2 2 2 1 56
Pseudanonas 30 5 4 4 2 2 2 1 56
Adneiobader 30 5 4 4 2 2 2 1 52
Escherichia cli 30 5 4 4 2 2 2 1 54
Serratia proteamaculans 30 5 4 4 2 2 2 1 51
1.3.3.2 PCR 15% 1.4 %itrk
70 min, (E. Z. N. A Ge Extraction Kit SPSS 10. 0 1?2
(2000 D2501-02) T ( pMD
18-T Vector) T-A JM109 2
, (E.Z. N. A Plasmid Miniprep Kit 2.1 ampC AR IS H %
[ (50) D6942-01) DNA ( Hind 111 6 .6
EcoRI ) TA s
DNA, , 1. GenBank
PCR s 15% 70 min, ampC s 6
ampC 222 ampC
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M: Maker(100 bp); 1. Imsert: 299 bp
1
Fig 1 Digestion of ligation product

2.2 ampC RRE 5 A

222 , 154 PCR
ampC , ampC : 69 4%,
24 . 80 . 3 . 1
s 33 13 ampC
166 7% 77 7% 42 9% . 11 1%. 68 8%. 54 2%.
2 : 029M,
PCR

MI234567891011 121314151617 1819

300 by
200 bp—+

M: Maker (100 bp); 1. Negative control (ATCC25922); 2. Negative sam-
ple 3 and 4 (Seratia potamaculans): 3— negative sanples 4— No 9
plasmid sample; 5—7 ( Eschaiichia coli ): 5— negative sample, 6— posi-
tive sample 7~ No 73 plasmid sanple; 8— 10 (Enterobacter cloaaie): 8—
negative sample, 9— positive sanple, 10— 029M; 11— 13 ( Enta-obacer
aerogenes): 11— negative sanple, 12— positive sample, 13— No 7 plasmid
sample; 14— 16 ( Adnewvbacter). 14— negative sample 15— positive sam-
ple 16— No 20 plasmid sample; 17— 19 ( Pseudomonas). 17— negative
sample 18— positive sampl, 19— No 45 plasmid sample
2 ampC PCR
Fig2 PCR amplification of ampC gene

2.3 X EEY AR
222 12 (R).
(D. GO R 3. 3 . 222 12
:IPM 90 5% . AK 79 3%
CIP 68%FEP 50 9%.CAZ 46 4%.AT™ 43 2% CRO 41. 1% CN
37%.SXT 35 5% PIP 20 7%.
154 CampC ) 4, 4
, 154 12
TRV 92 9% . AK 81 1% .CIP 69. 5% .FEP 55 2% . (N 45. 5%
CAZ 41,6%,ATM 37%.CRO 34 4% .SXT 33 8% .PIP 13 6%.
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Tab 3 Status of drug resistance of 222 gramnegative clinical

strains to 12 antimicrobial agents

Escherichia  Sewratia

i, e P e At " i
RVS R VS RVS RS
CAZ 17131 ve42 1717 Yri4 4059 1753 46.4
CRO 19120 331 g6 9213 47056 3/¥3 41.1
FrP 16114 Vs /2729 1004 4158 3/06 50.9
PP 19120 430 191914 9¥12 8&217 3/33 20.7
AM w12 232 /47 W21 45V5T 423 43.2
IPM o031 o7 /32 oV2 3/V9 009 920.5
FOX /03 Vi1 Y287  3/42
AK V24 205 7229 V17T 8095 3/006 7.3
N 17014 403 /324 1004 V4 504 37
TOB /028 V16
CIpP 023 vvs 4%3 Y016 30463 1/0/8 68
SXT I/oy20 403 J/V10 100 ¥ 65038  3/06 35.5
4 154 12
Tab 4 Status of drug resistance of 154 strains to 12
an timicrobial agents
Swin  ntoducer Eitecrcier P";f;'fe’f” Ainactucer Eclerichia . Saaia Sensivity
atbiic  R/I/S RVS RS R/S RS RS ()
CAZ Wl rvi1 wy8 oS5 3049 0/V0 41.6
CRO 15/90 2V0 2472 4 33047 /00 34.4
FEP 17V rvo2 B/V1Y U5 32048 1/00 55.2
PP 15/90 2V0 w7 V4 6210 1/00 13.6
AM B/y2 Vi owa4 YvV3 32V47 /00 37
IPM 24 o3 702 0013 3/V7I6  0/01 2.9
FOX B/01 Yo 5273  0/V0
AK 019 701 w21 07 3/077 1700 8.1
N 17011 701 w2171 904 42V37 1/00 45.5
TOB B/0V20 O6V6
CIP 5019 o2 y¥y27 o7 2V51 001 69.5
SXT 16 Yoo 3300 yos 49031 /00 33.8
2.4 ampC A8 5 Ak tm B & 21 SLE 5 AT
222 ampC 154 C )
68 () 222 3
R. (. ($). x?
PIP s ampC
«C 3, ampC
»  ampC
5 ampC
Tab 5 Status of the drug resistance and the distribution of the
ampC gene
R I S Total
ampC gene (+) 106 27 21 154
ampC gene (-) 28 15 25 68
Total 134 42 46 222

%2=18. 665, P<0.01
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