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Abstract ; Objective To investigate the effects of reverse transcription loop-mediated isothermal amplifica-
tion (RT-LAMP) method and RT-PCR method for detecting Mycobacterium tuberculosis(MTB) in cerebro-
spinal fluid(CSF) to provide a basis for its rapid diagnosis and clinical pharmacodynamic evaluation. Methods
Eighty-five cases of CSF sample in the Bethune International Peace Hospital of PLA from December 2015 to
April 2017 were selected for conducting the study and divided into the tuberculous meningitis(TBM) group(46
cases) ,suspected TBM group(25 cases) and control group(16 cases). The 16S rRNA region of MTB was used
to design the specific primers. Then RT-LAMP and RT-PCR detection technological systems were estab-
lished. Then the detection results by using the these two methods was analyzed. Results The positive detec-
tion rates of the TBM group were 97. 8% and 75. 0% respectively, which of the suspected TBM group were
76. 0% and 40. 0% respectively,and which of the control group were 0. 0% and 12. 0% respectively,the posi-
tive detection rate of each group in the RT-LAMP method was higher than that in the RT-PCR method, the
difference was statistically significant(P<C0. 01) ;in the control group,adopting RT-PCR detection found non-
specific amplification, while which was not found by adopting RT-LAMP method.indicating that the specifici-
ty of RT-LAMP method was stronger than that of RT-PCR; the sensitivity of RT-PCR was 10. 0 CFU/mL,
which was higher than 1 CFU / mL of RT-LAMP. Conclusion RT-LLAMP has the advantages of simpleness,
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sensitivity,rapidness and detecting viable bacteria, compared with PCR, which has strong specificity,easy op-

erating,low cost and short time-consuming,is expected to be a routine detection tool of basic level and field

medical institutions and developing countries.
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RT-LAMP 4 R %% % 1 CFU /mL;RT-PC
R R 4B 100 CFU /mL, 3§ RT-PCR #: % 100
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2.3 RT-LAMP 3 f1 RT-PCR 4 I 47 55 M b 3¢
RT-LAMP 3 5 RT-PCR 7 ¥ B8 45 5 M o 37 3%
MTB, i 5 4 8 WA TR L EC T R 5 e R 97 318 4
SPESH . RT-LAMP 5 RT-PCR 5| ¥ ¥ 47 8 38 Y
RS LI 2,



E o E #2074 2018 42 2 F % 39 % % 3 # Int ] Lab Med,February 2018, Vol. 39,No. 3 e 325
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REUE AR IR o B BE S TBM B E M2 il B
H—EMH.

AR LR BN, TBM 41k H RT-LAMP £
DUEE A6 tE 1 BIBAME L 5 % i NTM H: figg 5 4% 5 %of B
4R RT-PCR kA 5 2 6 FHYE, %5 08 R FE Sk 4
WalE, XFEW RT-LAMP R 519K 8 [
LK, R T SR i AR R ARk, A R
HXF LAMP (B8 AR BT IR A L 40 - 2551 9 8038 51 4 1
INAT 82 @& T W R BRI 45 58 T [N T 5 B
U G E RS Y S A BI Y Z AR5 ). il
SN B ] 45 %2 $) 15 min, I H o3E— 5 48 5 T R B



. 326 -

El b A g [

LA 20184F2 A% 39 %% 38 Int] Lab Med,February 2018, Vol. 39,No. 3

JES 2 LAMP [ AU & T RCRIE T4 T
AR . 2013 45, LIU 4850 R F AR 0 4508 e [ isf A i)
10 4~ MTB £, 48 DNA $2 0L, R 5658 7=y —
A, # A 1 B A5 50 min, K AR R A 10 41 . &
TBORE RS 43  R 96 %0 ,100% . i B4R B RNA #E
FT I » 25 i 1 RAE (0 LAMP %8 5 & 4 [
JE 75 Y s S BB BE b A 2o A L g R Y R 4
Ab TR SRE s WS TIAE DX F K X AT B S L T
VEERAE & 0 A DR 16 Sk R N RTZE EP 45 )Y
TG £ B S s RS A DR e B A
(UNG.UDG) [ f# 3 14 7= Py B 15 Y 55

25 LTk RT-LAMP 3L K MTB B H A a8 il
FBCYT AT R VE TR AL 5 PCR IR AR R R
SR AR AT ARG A L RE BN S G B R 2
% B 97 B I K TR IR R A I LR A T

S %k

[1] MARAIS S, THWAITES G,SCHOEMAN ] F,et al. Tu-
berculous meningitis:a uniform case definition for use in
clinical research[]]. Lancet Infect Dis,2010,10(11):803-
812.

[2] MODI M,SHARMA K,SHARMA M,et al. Multitarget-
ed loop-mediated isothermal amplification for rapid diag-
nosis of tuberculous meningitis[J]. Int J Tuberc Lung
Dis,2016,20(5) :625-630.

[3] BRUM C B,RAMOS D F, ABILLEIRA F S, et al. The
BACTEC MGIT (tm) 320 system as a laboratory tool to
diagnose tuberculosis in a Brazilian hospital with a high
prevalence of HIV infection[J]. Rev Soc Bras Med Trop,
2016,49(1):112-114.

[4] MOKADDAS E, AHMAD S, ELDEEN H S, et al. Dis-
cordance between xpert MTB/RIF assay and bactec
MGIT 960 culture system for detection of rifampin-re-
sistant mycobacterium tuberculosis isolates in a country
with a low tuberculosis (TB) incidence[]]. J Clin Micro-
biol,2015,53(4) :1351-1354.

[5] YU X,LIU P,LIU G,et al. The prevalence of non-tuber-
culous mycobacterial infections in mainland China; Sys-
tematic review and meta-analysis[ J]. J Infect Dis,2016,73
(6):558-567.

[6] YUSTE ] R,BERTO J,DEL POZO ] L,et al. Prolonged

use of tedizolid in a pulmonary non-tuberculous mycobac-

terial infection after linezolid-induced toxicity[ J]. ] Anti-
microb Chemother,2017,72(2) :625-628.

[7] KOUZAKI Y, MAEDA T,SASAKI H,et al. A simple
and rapid identification method for mycobacterium bovis
BCG with loop-mediated isothermal amplification [ J].
PloS 0ne.2015,10(7) :e0133759.

[8] NOTOMI T, OKAYAMA H, MASUBUCHI H, et al.
Loop-mediated isothermal amplification of DNA[]]. Nu-
cleic Acids Res Suppl.2000,28(12) ;E63.

[9] SHARMA K,SHARMA M,BATRA N,et al. Diagnostic
potential of multi-targeted LAMP (loop-mediated isother-
mal amplification) for osteoarticular tuberculosis[J]. J
Orthop Res,2017,35(2) :361-365.

[10] YIN X M, WU L J,ZHENG L, et al. Quantification of
colony-forming units for M. tuberculosis complex using
gyrB-based real-time PCR assay[]J]. Int J Tuberc Lung
Dis,2016,20(7) :967-972.

[11] YANG B,WANG X,LI H,et al. Comparison of loop-me-
diated isothermal amplification and real-time PCR for the
diagnosis of tuberculous pleurisy[J]. Lett Appl Microbi-
0l,2011,53(5):525-531.

[127] CHOI Y,HONG S R,JEON B Y,et al. Conventional and
real-time PCR targeting 16S ribosomal RNA for the de-
tection of Mycobacterium tuberculosis complex[ J]. Int J
Tuberc Lung Dis,2015,19(9):1102-1108.

[13] JOON D,NIMESH M, VARMA-BASIL M, et al. Evalua-
tion of improved 1S6110 LAMP assay for diagnosis of
pulmonary and extra pulmonary tuberculosis[J]. ] Micro-
biol Methods,2017,139(5):87-91.

[14] GANDELMAN O.,JACKSON R,KIDDLE G,et al. Loop-
mediated amplification accelerated by stem primers[]].
Int J Mol Sci,2011,12(12):9108-9124.

[15] MARTINEAU R L., MURRAY S A,CI S,et al. Improved
performance of loop-mediated isothermal amplification as-
says via swarm priming[J]. Anal Chem,2017,89(1) :625-
632.

[16] LIU D, LIANG G,ZHANG Q. et al. Detection of myco-
bacterium tuberculosis using a capillary-array microsys-
tem with integrated DNA extraction, loop-mediated iso-
thermal amplification,and fluorescence detection[ J]. Anal

Chem,2013,85(9) :4698.

fschs H#9:2017-06-07 & [E H 8 :2017-09-07)



