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 E:BH ARXAFREETH(LAMP)E KL ST L2k P K% (DPV) ik, & s ik A0 i X 5 &0 @607 3%, ¥ 34
BERTDIVLERRASN., Ak BIARSEI &4, 24 m XL FMB e LAMP a7 3%, k8 LAMP # K
MR L FAE A 8 TIRARNEN AR REM X L FMBRAITY .46 DPV EZF N A A I HE., ¥ 200 L5
BILW EEAFAR AN LAMP 5 52 AR THB, Ak 2 #5400 X A Emimitd, %itE 2 £z A4t
BN IUBLE R A LB SR A A R BRG], BER R RA T K L T 69 LAMP A2 0 7 ok, % ik R AR xF A
XETHRAAT I . A ATFRERYT .27 H8 RIFOHFH.LAMP % AR R4 10 CFU/mL, 2 & & &6 4 HE ., 200
WIS B ILEARARA KA LAMP ik B3g K kb m ey i K o F il ki 2 F RAHFEFL(P>0.05, & 2FREKD
JUIL B AR AR AT A BB 709 Ak ERRRA S A A E T A (34.23%0) K WA (15, 4020) 4R R £ I 1 (12. 96 %0) 9
FHABBRAFE(7.82%) W TTH (6.36%) A EAKRE 6. 1Y) M A ELFEME L. 40%) . FAEBRKRE 3. 67% . EHBHFH
(3.42%0) A (5.63%) . Zi #H B TAHSHE LT ME W LAMP AN 7 ik, %k B A RIFOHFRAR S0 THE, 5
GR TR KL EME PR,
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Rapid detection of Klebsiella pneumoniae based on loop-mediated isothermal
amplification with differential pulse voltammetry "
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Abstract: Objective  To construct method based on loop-mediated isothermal amplification (LAMP) and differential pulse vol-
tammetry (DPV) for the rapid detection of Klebsiella pneumoniae in children with diarrhea. Methods By gene alignment and prim-
er design, LAMP method for the detection of Klebsiella pneumoniae was constructed. Klebsiella pneumoniae ,other 8 kinds of in-
terference bacteria and different concentration of Klebsiella pneumoniae were amplified by using LAMP technology. Specificity and
sensitivity were evaluated by using DPV method. LAMP and culture identification were performed to analyze 200 stool samples of
children with diarrhea,and the positive rates of the two methods were compared. Infantile diarrhea cases of outpatient and inpatient

LAMP method for

detection of Klebsiella pneumoniae was successfully constructed, which was specific and sensitive. Positive rates of culture identifi-

in recent two years were analyzed to identify common diarrhea bacteria species and their proportions. Results

cation and LAMP for the detection of 200 stool samples were without significant difference. A total of 709 strains of pathogenic
bacteria were detected in stool samples of children with diarrhea treated in this hospital in recent two years.including Shigella
(34.23%) ., Escherichia coli (15. 40%), Pseudomonas aeruginosa (12. 96%), Citrobacter freundii (7. 82%) . Salmonella
(6.36%), Candida albicans (6. 11%) , Klebsiella pneumoniae (4. 40%), Clostridium perfringens (3.67%), Bacillus proteus
(3.42%) and other strains (5. 63%). Conclusion ILLAMP detection method of Klebsiella pneumoniae was successfully construc-
ted, which was with fine specificity and sensitivity,and could be used for rapid detection of Klebsiella pneumoniae.
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TR IR A6 00 7 3 2 B B 9% kL B 2 O IRD R PCR R 6
AN AR SRR I K G S 0k R R, PCR K
B RTT A LI AR W BB EE R AL AR R R
SR HEAT AR R . EAER R BRI A AN 2 HE R Y
(LAMP) 1 B A ] 50 PR R S Mo L R B W e i 85
7R 25 K iR 22 (DPV) 2 1] 4 95 B8 347 DK 55 P Rl . DPV
485G LAMP 35 AT EME I 2 46 b 52 90 B A o 280 s 0 24 i
PR DR B b ARG I B0 VS P AR AL TR IR AR . AR B
LB T — Tl P o ) i 4 o W R R B LAMP J5 ik B 45
REMT,

1 #RE5FE

L1 — %k ARASRIE 2012 4F 10 H % 2013 48 9 H A B
118 RAE B 15 8L 1 277 f], Horb 35 44 658 44, 4248 0~6
ALY 1L 4%, I 619 B AR 0~6 %, T 1.2 %, R4
BILEEARA, MERBRYEAE LG REERARA A, 4
F 4 P AT (ATCC700603) JH8 K 2 B (ATCC12022) |
K FE 1 (ATCC25922)  f 4% B 5 g 7 (ATCC27853) | 36 57 3
R TR FF 7 (ATCCA3864) {5 FE VS [T B (ATCC14028) | 1 {4 &%
BRE (ATCC1203D) \F= R IR B (ATCC13124) | & F A TE AT
® (ATCC12453),

1.2 50 VITEK-2 4 A 3h 40 B 55 9% %5 @ {0 ANT 4
TR R 38 H vk [ AR A LR 0 W) 4R 4t s CHI650D i fh 2% T
P i L R AR AL SR A B A H2 41 DNA-LAMP 7 1435 7] Hy
H A S Ak 2 42 43t ; 40 5 DNA £ B0 R0 & e RAR A fb Bl 8
CAbTO A BR 2 FR AL BF A8 H W i Y8 3508 1 - B ey 5 PR Pl 2
AL LI 3 25 [ Sigma A H] .

1.3 Kk

1.3.1 LAMP ¥ iit  FFEIFIIKER A2 EER A H
AAF B 0 (NCBD L BI W 3 TH 2R A B A 5% BF Ak 2 28 &) )
KIEL LAMP % i1 8K 4 Primerexplorerd. 0, i i 5& & b %),
0 32 H I % T R ) B A X R S A X, T 3 A X B s
LAMP 519, % iH 51 W sc b B A TAEY TREBEARRS
A B2 B AL

1.3.2 ZH5 DNA4RE HUFFIUTE W 0.5 mL & T EP &,
Fie A P DNA 42 IR0 ) & 48 7 25 JR4Z I DNA.,

1.3.3 LAMP# 8 )5%: LAMP ¥ 8 Wik &2 pL #1H
DNA.12.5 pL Wi+ 1. 0 ul. Bst DNA B4 0.4 pL 319 (&
80 pmol/L FIP,80 pmol/L BIP,10 pmol/L F3,10 pmol/L B3
ARG .5, 5 pL MK RS {E ALB64 18 i 42 J& 1%
65 CHHIRY 4 60 min,

1.3.4 LAMP RSPl 5 61 0 HoAth 8 R 5 B 3k 17
AR BRI K R AT R B TR A B KA i, B TR R
FEA 1 mL, BT 7E ] 35,37 C i 0 W IR B L SR G T B
B % 1X10° CFU/mL, # F41H DNA 42 B 7 & 8 1E
BRI DNA, #E47 LAMP § 8. 87 88 3% b im A% Bl 250
pmol /L E H I HE ¥ I 50 pl,

1.3.5 LAMP REEERE Bl 4 08 & 0 B (ATCC700603)
FAABLER K 10 F5 A5 LU # B W R 10~10° CFU/mL 5 A4~ 4
JE P43 3 A5 G R B R 1 mL 1 b, AR [R5k B A B
DNA.LAMP ¥ 3 . 4" P A EE Sy 500 pmol/L W HY &
W 50 pl,

1.3.6 DPV iEfailly =9 18 CHI50D i fb2f TAR vk b

% $& “ Differential Pulse Voltammetry” (DPV), % & “init E”
}—0.4 V,“High E”34 0.4 V.,“Low E”}—0.4 V,“Final E”
0.4 V,“Initial E”34 0. 02 V,“Quiet time”Jy 2 s, 32 i W5 ]
SN YR R M 2R . K E L HRL R e T B Excel AP,
JE it OriginPro7. 5 3K 4 430 s 84 47 20 #r .
1.3.7 LAMP L SESGEEFREST KK f 38 (E b A 2 b
FBAS L W B S F AR 1,37 CHi%% 24 h, SRJE SRR A
W, 2K T40% DNA £ H.LAMP ¥ 3, & E AT, % —
AT AN %58 R B VITEK-2 £ [ 3040 8 5 32 04T
YIE . MBS REIRIE S 5k ¥ LAMP 3K 45 R 5 B
FRVEAL I 25 JE X b, X LAMP 36 677940 .
1.4 SR ARBET 2 A5/ LI VE 95 5 B Al 2K T L i) e AR e 5
WEAERE LI RN 2012 45 10 A & 2013 45 9 A B
N JUBE Y5 358 8 A A v B0 D B R 4 2R L 8 T B0 O R 2 %
B, Sy S B[] e A 2 o Y B0 A L S I AR A
2 & R
2.1 LAMP 514803t a3 R b o 5 0 o o 5 20 36k % i 46
TEIARE resA 3 A (GenBank: NC021502. 1) 2y #t 3L A, % 1
LAMP 5|9y, %358 NCBI M3 BLAST K%, £ %% Bt 3 A
BRI B BRI . 5193140 3128 . F3 5'-CGA
TTT GTG CAG CTA TAC CG-3',B3 5-CAT CAA GGT
CTT TTG GGG TTA TCG-3';FIP 5'-GCA CGA AAC AGT
CTT CAT TCA GGG TCA ACA GTG CTG CGG ATC-3',
BIP 5-GCA CGA AAC AGT CTT CAT TCA GGG TCA
ACA GTG CTG CGG ATC-3',
2.2 LAMP f: R % LAMP R 45, AR 10
Rl B A 36 B 2 2 A ) 3l 38 SCRHAE™) o AR LAMP K iy %
FE % Xof Jili 2% 5 T A PR R AT R S PR 0 LA i 3 bR DL T
PR B TP 58, UL B AR LAMP #6074 000 0 4 5 1k
2.3 LAMP R ERE LAMP R IR, WA 200
CHEl B 3 2 2 235 ) W o “ 38 SCRFE™) . A LAMP 6 I Jr %
B AR R S 10 CFU/mL, B7R i BG4 RAUE .
2.4 LAMP Kl 5& 530k M i DI IR Ik b &bk
WA R @ LAMP 3 585 32 17 LR 85 SR L 3% 1.
200 f3 /N JLIEVS 3. EAR A L 1% GE 15 3R 1 P % R 3. 690, LAMP
BHMERR 4.0%, “FEZR LI %2 X (P>0.05), LAMP
BB SRR A L, B AR A RO 1000 000 BT HEAF A R R
99. 48% \ BAASF A Z K 99. 50 % L T LIAE N 35 )2 BE B il 4 70 5
11 B 1 PR A s

x1 LAMP % 515 55 i 46 il Bif ¢

REMEERIEE (n)
LAMP &1t
FH B 4
P 7 1 8
[Pk 0 192 192
Gal 7 193 200

2.5 AKBEIL 2 SFMIIEBON R BRI L O T RIS RS
B ki L AT Se B 22 A B AR IR (RIS T LAMP 3k b G
IS 0 B 32 W L3R 7 A0 B0 25 0 09 A B LT R AR 4
2012 4F 10 H 2 2013 4F 9 F A 5 3% K /) LI TG & 4p A< 3L
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12774 246 I BUR B 409 Bk K 1R Ny 32.03% . W% 2,
x2 A BEiE 2 4 BE 5 B B RO 2 R L

B0 1 b 2 BRAL o) LA C%6)
A A 140 34.23
K Hw 63 15. 40
] 2t 152 S L 53 12.96
s 97 Hb A% BR AT 1 32 7.82
IGESUANL| 26 6. 36
EREREE N 25 6.11
it 4¢ 50 B A 18 4. 40
PR IENRER 15 3.67
A R TE A 14 3.42
ot 8 5.63
3 i e

ili 9 0 B A B A 2% I AT B, A SR, O HE R L TG 2R A
AR X R A0 R RE AR T 3PN T i (ESBLs) ,
FOH G H R BP9 B P R0 P 2 T 24, B R R SR e 1
HENGFER . AMERE . SR RS R E R R H
OB BT 3k 3. 75 %60 HUTH 25 W 1 A JLRE R AR 24
JIZ T 2 e Rt R L A, I W T BT AR
WY T KA SR s ] BRI YE . H R B4
EVBR F ARSI T vk R A RS LIRS T R PCR A X
R IR K S 2 R R BUE AR PCR A
ST BN S S R L T ELERAE A A 3 2 R T A
G I Al A T T AP R LA SE B

UEARE SR, LAMP $ A % okl 1 7z #had i T o T2 Wi 8
ARk, LAMP £ AR R 7E/L 501 PCR iy 1 4 42 1) — Fl i
R T B HRp i 2 A B AR SRR, RO L R E
i, S GE . LAMP SR 438 7 4 Al LLSE sk p IROUL € L 6 DU
JE Bk fEL B L FL Pk A I AT R I . H A, LAMP K £ AR A
WA KM RS2 T2 AR XY T R L AR
R U VR AT B 0157 H7UY |45 8% 40 B AT B 00 4, 4B 52
BT PRI . A BIF ST B0 B M M6 T T DPV k4G I LAMP
YY) Bk R AR T R 7R A AR IR R Gk B SR R
RGN 257 8 — A K v A AR RS Ak T 71 BB R 485 A I A T
S PH R 2 bR A 56 o I AT X R [R5 i o AT R L g
LAMP 3{# i3t —# 831, 6 7T Lt B A DNA 3k 17 52 &
T VA 4 B R ST

AHIFGE TR J7 MK A LAMP $7 R 1) 36 A J 38, 2R F il 46
TR AAT resA LR N0 L B LAMP 5197, 3 4 5 5]
oKW F NCBI JE B 508 e, X FL b A7 7 BE B L X, 8 21 48 X ff
SER X B 155 B H A SR F 2N \] Primerexplorerd. O 7F 28 ¢ 31
BOE e RS K B it LAMP 3| 4%, 76 NCBI [ 3 [ # 47
BLAST #: %, Bk T 8351 95 i R S R IA R R R R .
5 S i T G o S DU AR A L ST ST T R T R A TR Y
LAMP #9077 6 . il i 3R 56 & B0, LAMP K0 J5 3 H & X ifi
RICEAATE Y B, Bos R AR M B R AR R AT ik 10
CFU/mL, B/ SR BB, Wit 515 50 9% 36 L %
LAMP 3% 5 55 35 % 52 1060 il 4 5 75 101 1 09 BH P K 1 2% 22 53 6
il SL(P>>0.05) , 0] LAAE Ay 356 2 I e il 2 5 7 10 1 6 Bk
R ik o WEYE IR/ LR R TG L £ 205 . I 30 B R
%, BT AR QAR B K A 1A 0 S M1 A T L 3 S5 b A %

BRAT B U €YD TT R 0 BRI R e 8 A ™ e TR AR
AT S AT AT AR i T TR A R A O RS A R i
— o FUTES 24 1 [ AL ke ™ L LR IR R R B A (R B
AR/ LR Wi PR GETT 23 o 90 25 T ik JELYS B800 141 1) o 26 %
el PR 23 A Lo Bl 32— 25 WF 5 38 T S 8 LAMP 35 %) 2 %k H A5
9o JL T F) [ PR S AGE U0 T LB LAMP 255 DPV R A I 4
ARA I Y BT

L BT A BT A 58 T A T LAMP iy i
FAT RS 00 e A0 Y R ARE L T EL AR R e A
P /IN JURE S 95 D B A bR JoE Ay 3 o 36 ok F /N JL R TES 1 i PR E
BHGETH o W25 T RS B0 B s PR 2 A T S8 2 A E
P JL R [ B PR AP A5 30 b B0 B9 12 W7 36 97 FT 1 25
W B B T 4R AT

& ik
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