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Abstract; Objective To discuss the application value of modified Hodge test (MHT) for screening carbapenemase-producing
Enterobacteriaceae. Methods The 24 Enterobacteriaceae reduced susceptibility to carbapenems were detected by MHT. At the
same time, polymerase chain reaction(PCR) was used to detect carbapenemase genes of KPC,NDM,IMP,SIM and VIM. PCR prod-
ucts were sequenced and the results were compared with the sequences of Gen Bank database. Comprehensive analysis the applica-
tion value of MHT and PCR to detect carbapenemase. Results Among these 24 strains, 13 stains appeared to produce carbapene-
mase by MHT,5 positive strains were found to carry carbapenemase genes by PCR. By comparing with the sequences of Gen Bank
database 1 strain were confirmed to KPC-2 and 4 strains were confirmed to IMP-4. We found that 4 strains of Enterobacteriaceae,
detected carbapenemase by MHT and PCR at the same time. 9 strains of MHT were positive,but we couldn’t detect the carbapene-
mase genes. 1 strain of MHT was negative, but carbapenemase gene was found in the strain. Conclusion The value of MHT to
screen carbapenemase-producing Enterobacteriaceae is necessary to further study.
modified Hodge test; polymerase chain reaction

Key words: Enterobacteriaceae; carbapenemase;

TR TS R A R0 25 WD 1R T R 2 DR R U R AT R
2 AT e B SRR — 2R BN BRI SR 25 W . W T R 440 R e
AR TS U T R BT R O S I 25 WK L B S S A
FTRORBAREN 2 o PRIt RS TAT V6 i 3 A 0 o8 B8 35 2 4 T
TR EE . H AR B 5T R A T A 2 ) Hodge
8 (MHT @R —Fh . AT 2SR MHT £ i A
TR 20 T B T A T 9
1 MREHE
L1 MR W AR i 2 M R 25
SRR I ARG P o T TR 2 3 24 Bk R B R S R R R 1L
BB IBAT 7 M B R B 2 MRS RUBAT R 2 kLA

ICHFE 1 MR KGR AT 1 bk, AEARUE : WG g 36 5 1%
B P O 24 5 0 BR T] — AR R AT R

1.2 X4 5iX7H  VITEK 2-Compact 4 H 3l i 4 ¥ 43 #14X
VITEK-2,VITEK-2 Bl 1 25 8 3030 &2 & i . L A 3 1l 32
[ A= Pyt B 20 W) 5 B0 AL Microfuge 18 Centrifuge Iy H 3% [
Beckman Coulter 23 7] ; PCR §#4{% | B3 ¥k {X ¥ g B 2% [ Bio-
Rad 23 Al 3 CO, fHilf ¥ 46 W A ¥ H Heraeus 2y a5 4 ¥) % 4
FEIE B R A E] s RS B AR 2 4R 33 A 35 E Oxoid
O ) 5 22 HEILIIR AR KA T 2 OM-HD Bl P B e B %
IR 7] 5 Gold View™ 1% R e bt W 5 8 H B 22 7 52 X Tap
PCR Master Mix . DNA Fric ¥ 11 W B B A4 47519 H E

*  ERETE DA TART R A E Z G SR IRE (16PI470) 5 U144 B2 BH2 Be /DU 148 N B S B 7 4F B 42 51 H (2015QN03) ,

TEEB N BT 5 BN 322 3401 T 25 B A BIF 5 .

A B{E1E¥E . E-mail; huangwf2002@21cn. com,



E et ¥ 204 2017 42 8 F % 38 %% 15 #  Int ] Lab Med, August 2017, Vol. 38,No. 15 e 2035

T D9 AR W B AR 2 BB B
1.3 AUBHSEE  WEAF W 4 R 00 T A 5 R 22 L AR
FFRa B, DURE ARAT AN B . B T 3R B bk # H VITEK 2-
Compact £ [ 8 43 HT 40 % 5 B Fh . 8 Wb R 3% & i
ATCC25922 1% W AR SE 30 % (R A7 .
1.4 MHT [l 0.5 22 [l B iy R IpR 75 1 ATCC25922 1
B, TG B AR R K 12 10 BRI 3 50 W R AE 2 S 90 3 1Y
SR b R T T 4R 3~5 min. 7EFAR Y IE B s Iy B35 B R
AR R 10 pg, FEER R PRIBOE BT b B 3% 10 3~5 BRI
O 42 TR SRR B AR R A O e ST A R £ Rl R K R Sy
20~25 mm, % 35 CHiFE 16~20 h J5HI 4%, R K
o A B ATCC25922 5 o K T bk 90 B8 3F (¥ 32310 4k K M 332 A
P AR AR ISR O 22 R O 2 A T 75 B 0 T B 5 A B
P, BHME R R B e KPC-2 Y 5 25 4 B8 10 il 46 52 10
(AKX IS 2 b 18 S P B I 52 05 b 54 KPC-2 2D, B
45 B A Il 46 s A R ATCC700603
1.5 PCR KNG 25 R DNA 48 . 6 i % B 3% 09 4fl 18
BT 200 pL dH, OL 37K A 10 min, X5 12 000 r/min £ .0
5 min, L2 DNA B4R, R A PCR 3T /) 45 S H 514
Fe 5 A B BB kO 4 S RSk 1-2], L3k 1. PCR &
% (20 pl) ;10 pl 2X Tag PCR Master Mix, IE R [ B ¥4 1
pL.2 uL DNA 47,6 pL dH, O, PCR % 1558 94 °C Hids
P 3 min; Hk 94 ‘CZ28% 1 min, Tm°CiB K 1 min,72 C#Eff 1
min, 30 M E W )5 72 CLEAf 10 min, PCR §" 84 (1 7=4)
L3 100 Byt e WA S PR VK P O AR (SR T O R . SRR
H PR % B A /I )E L AR P 5 5 Gen Bank 4l )7
51 BEAT HE X 43

*1 PCREIMEFIRBNFYKE

PRI RE IR KL

S HIHFEIG—3) o
(bp) “C)

KPC P1:ATG TCA CTG TAT CGC CGT CT 893 64
P2. TTT TCA GAG CCT TAC TGC CC

NDM-1A P1:CAG CAC ACT TCC TAT CTC 292 55
P2.CCG CAA CCA TCC CCT CTT

NDM-1B P1.GGC GGA ATG GCT CAT CAC GA 286 60
P2.CGC AAC ACA GCC TGA CTT TC

IMP P1: TGA GCA AGT TAT CTG TAT TC 740 55
P2. TTA GTT GCT TGG TTT TGA TG

SIM P1. TAC AAG GGA TTC GGC ATC G 571 58
P2: TAA TGG CCT GTT CCC ATG TG

VIM P1. TTA TGG AGC AGC AAC CGA TGT 920 55

P2:CAA AAG TCC CGC TCC AAC GA

2 & £

2.1 MHT % 24 BRI o B MHT B30 11 Bk BH M 13
B BHME SR 54,2060 . PR B AR 43 510 R Il 98 5 B A B 6 A L B
WIAFFE S Bk =S E LbR R R A 1 bk 1 S R0
o 25 SR L 1,

< BH A BE O BH P 5 B X BB CATCC700603) g Bk 1 5 3 4
FH A o
A1 1 SHM MOT £ 8

2.2 PCR Ky il B 75 25 % i 56 B &7 50 40 BF - SR A PCR A
B A B T BR Y B T RS A G &R B KPCL NDM, IMP, SIM,
VIM, #i H 3% B B 20k 20. 826 (5/24) , Ho g 1 #k
KPC-2 Jy B 2 0 2 It 48 S B A0 18 s A 4 Bk IMP-4 2 [,
5300 32 B 08 J A TR 1/ 40 RO i 8 S B (A T (3/4) » 5 MHT 145
U HE A PH A B AR AR 58 2 — 3. 4 BRI AF R4 MHT 5 FH
P [A) B PCR AR I M 5 75 85 I B L H s 5 9 AR 1 AT o8 B 400 14
MHT Jy B, (0 PCR ¥R 8 5 75 B M B 36 9 1 AR AT
AN MHT S4B {H PCR K H 5k T 55 040 Bl 3 1R L 3% Ak
PR EEW . WA 2,

{E:MJy DNA fRic#y 1151 2 KPC-2 FHAk XTI ;2 O 24 553~7
SRR 23 5 .22 5 .21 %5 20 S 19 Sk,
B2 KPCEREPCRIEER

3 it

i AT R 240 T 2 B R R BRI 0 A A
BT o AR A g A DX R AT A S e s e pA) Sk Y o B
9o TR+ T L R PR G DR T A A AL A SR L R R
AU 25 R IR T AT T R AR R SIOR B ) — B 2
Yr. B RSP 25 2 L R R 28 B R R e A kG e
AR —H BN E D TEM ) - MBI SRR 248, R A
PRI T 36 70 B 3 28 B0 W 259 - 7 3 05 28 CR 3 2039 10D



E et ¥ 204 2017 42 8 F % 38 %% 15 #  Int ] Lab Med, August 2017, Vol. 38,No. 15

« 2039 -

234.

[4] Brady MT,Milam JD, Anderson DC,et al. Use of deglyc-
erolized red blood cells to prevent posttransfusion infec-
tion with cytomegalovirus in neonates[]]. J Infect Dis,
1984,150(3) :334-339.

[5] Bowden RA,Slichter SJ,Sayers MH, et al. Use of leuko-
cyte-depleted platelets and cytomegalovirus-sero-negative
red blood cells for prevention of primary cytome-galovirus
infection after marrow transplant[ J ]. Blood,1991,78(1):
246-250.

[6] Bowden RA,Slichter SJ,Sayers MH, et al. A comparison
of filtered leukocyte reduced and cytomegalovirus(CMV)
seronegative blood products for the prevention of transfu-
sion associated CMV infection after marrow transplant
[J]. Blood,1995,86(9) :3598-3606.

[7] Nichols WG, Price TH, Gooley T, et al. Transfusion-
transmitted cytomegalovirus infection after receipt of leu-
koreduced blood products [ J]. Blood, 2003, 101 (10)
4195-4200.

[8] Luthardt T,Siebert H, Losel I, et al. Cytomegalovirus in-
fections in infants with blood exchange transfusions after
birth[ J]. Klin Wochenschr,1971,49(2) :81-86.

[9] Kumar A,Nankervis GA,Cooper RA, et al. Acquisition of

cytomegalovirus infection in infants following exchange

transfusion: A prospective study[J]. Transfusion, 1980,
20(3):327-331.

[10] Yeager AS,Grumet FC, Hafleigh EB, et al. Prevention of
transfusion-acquired cytomegalovirus infections in new-
born infants[ J]. ] Pediatr,1981,98(2):281-287.

[11] Preiksaitis JK,Rosno S,Grumet C,et al. Infections due to
herpes viruses in cardiac transplant recipients: Role of the
donor heart and immunosuppressive therapy[J]. J Infect
Dis,1983,147(6) :974-981.

[127] Bowden RA,Sayers M,Flournoy N,et al. Cytomegalovir-
us immune globulin and seronegative blood products to
prevent primary cytomegalovirus infection after marrow
transplantation[ J ]. N Engl ] Med, 1986,314(16):1006-
1010.

[13] Preiksaitis JK,Desai S, Vaudry W, et al. Transfusion and
community-acquired cytomegalovirus infection in children
with malignant disease: A prospective study[ J]. Transfu-
sion,1997,37(9) :941-946.

[14] BB 5, i, EEM, %, —Fg i PCR ) &0 i i
W HCMV R 19 Meta 43 Hr [T, o I 4 1l 2% 75
2015,28(8):1040-1043.

e B39 :2017-02-18 &[] H #:2017-04-18)

L% 2035 50
HU T 2591 23897 7= ESBLs Fl AmpC B8 Bk [ 38 50T i 25 4
R Ak o T 2 0 BR 245 0 () R it S RE 2 4 R o T R
R BERL T 24 A Rk 1 AR LT 24 0 S AL 2 — R
TR EE . B bR T A b A R ik A O AR IR R
HE,

G T 5 75 B 4 Y O A £ MHT g2 Hovh — b,
B SCHRGE MHT X 7™ 5 i 85 9 B o AT v RE A v 00 R B
AR 0 A B E R S R o R L MEHT 2 4G T 7 Bk R R 0 T
Jo FF A 40 T o0 T o EL TR A O kT . (R GE ATk, MHT %2
PR Z WA B EE . H T E P ST PCR VR AN ™ ik & 5%
IO G AR . AELAH B AT AR B R Y B R 2
PCR 75— R0 5| 4 A8 A6 W 6f o7 1) — 3 B 5 30 PCR K I ik
HRMEELR Y —, H PCR B BB E 2, & B 5, RiE A 1E
S I R S 38 2 ) B ARG 0 B AT

AT IS L MHT Hl PCR B9 45 8, 4 51 MHT 44
i 2 Jo AT R R AN P 7 B TS B T AR . DR R M Bk
I BT A 24 W U MR PR AR 1Y 24 BRI AT B RH AN ER . A MHTT 46
DN 5 2 s 6 1 B P TR PR 3k Dy 13 kL T PCR Rl L B 7 %5 M
M R 5 bk, H PCR F=4 il 3 45 3 4 bt e il 52 1 4%
S KPC-2 il 4 ¥k IMP-4, %t tb 434 MHT 1 PCR 9 #6 I 25
RUTHA A B R IR R MHT #1 PCR W] B 46 0 H ok 75
BN A 9 MR B AL AN 9 MHT 4 B fH PCR & A6
HEORR T A AT Y L PR A 1 Bk M A B R AN i MIHT g B MR

PCR Al tH 5535 M B A S . X Ut MHT d 2 ™ AE B
PESE IR T MHT 1 g 5 75 65 7 25 0 B I 1 15 1 40 5 11
HERVEE B R S T

S ik

(1] f@F5 . mte, AR, 45, —pkxt 3 ik B m KD H 2y
Wy ¥ 245 09 I A s E AT BT 2 AL R R D). R R A
2014,29(4) :369-374.

(2] &S e, H10E % B EDTA PR 2: 46 00 i AT B
LA TE ™ 4w B P T i G i A S LT 0. b S 12
#,2013,17(3) :445-448.

[3] f#& . B3005. AT e R4 0 ™ 42w BP9 Bk Jie i 1) BF 52
eI, A E A A 2F 44, 2013,25(4) :491-495.

[4] BRSE . & R, Bt R Hodge 350 46 T 7™ Bk ¥ 25 97 T I AT
FERN T 112 Wi i 18 10 R SR LT ). B PR 56 5 2%
2,2012,33(22):2710-2711.

[5] Nordmann P,Naas T, Poirel L. Global spread of Carbap-
enemase-producing Enterobacteriaceae [ J |. Emerg Infect
Dis,2011,17(10) :1791-1798.

[6] WhE{H. 2t R Hodge {3645 I KPC B fif 7 85 s Wi 19 1 IR
LT AR e e ke 7 2 & 2011, 21(24) - 5318-5320.

(Wi fs B #1:2017-02-06 & [8] H #1:2017-04-06)



