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[ Abstract] Objective To explore the second-line drug resistance and molecular characterization of
Mycobacterium tuberculosis in patients with acquired immune deficiency syndrome (AIDS) and tuberculosis
(TB). Methods Specimens of patients with AIDS and TB, hospitalized in Beijing Ditan Hospital, Peking
University Teaching Hospital from April 2010 to Octomber 2012, were collected and sent to CDC for
identification. Four first-line drugs (isoniazid, rifampicin, streptomycin and ethambutol) and four second-
line drugs (capreomycin, kanamycin, ofloxacin and ethionamide) susceptibility tests were taken and gyrA,
gyrB, 1rs, tlya, eis, ethA loci were detected for genetic polymorphisms. Results Total of 31 Mycobacterium
tuberculosis strains were identified, while 12 isolates showed resistance to capreomycin, 8 strains resistance

to ofloxacin, 4 strains resistance to kanamycin and 5 strains resistance to ethionamide. The drug resistance
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rates were 38.71%, 25.81%, 12.90% and 16.13%, respectively. Besides, 7 multidrug-resistant isolates and

one extensively drug-resistant isolate were identified and the drug resistance rates were 22.58% and 3.23%,

respectively. The most frequent mutation loci were 1rs,,;, g8yrA,, and gyrA,,. Ofloxacin drug resistance rate

was significantly higher in isolates resistant to first-line drugs than first-line drugs sensitive isolates (P = 0.012).

Gender was not associated with drug resistance (P = 0.533). Ofloxacin drug resistance rate was significantly

lower in > 40 years old group than the other two groups (P = 0.043). There was no drug resistance and

CD4 level difference between initial treated group and retreated group (P = 0.333, 0.307). Conclusions

There existed primary drug resistance of second-line anti-tuberculosis drugs in patients with AIDS and TB.

Capreomycin drug resistance rate was the highest followed by ofloxacin.

[Key words] Acquired immune deficiency syndrome; Tuberculosis; Drug resistance; Molecular

characterization; Second-line drug
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2. TR PRSI e RF R IR B I 5 % o BRE T
27 s PCRIZHEAT B AR %5, MRS SCikARoE ™ A gn
PR DRI B0 3k 7 LA R 74N DR S 3R A T R (O
#1) . PCRRN#EZ: 2 x PCR Mix (SigmaZy
al) 13 pl, BG4 1 ul, FUESIY) 1 ul, DNA

F1 LN PCR GIYIPHI CERVED) AR 5O

51914k S1FA) (5'=3Y

16s IRNAF ACGGTGGGTACTAGGTGTGGGTTTC

16s IRNAR TCTGCGATTACTAGCGACTCCGACTTCA
IS1561’F CGTGGGTGGGCCCTGGATACGTGAACTCT
IS1561°R AACTGCTCACCCTGGCCACCACCATTGACT
RV1510F GTGCGCTCCACCCAAATAGTTGC

RVISI0R TGTCGACCTGGGGCACAAATCAGTC
RV1970F GCGCAGCTGCCGGATGTCAAC

RV1970R CGCCGGCAGCCTCACGAAATG

RV3877/8F CGACGGGTCTGACGGCCAAACTCATC
RV3877/8R CTTGCTCGGTGGCCGGTTTTTCAGC
RV3120F GTCGGCGATAGACCATGAGTCCGTCTCCAT
RV3120R GCGAAAAGTGGGCGGATGCCAGAATAGT
RVO0577F ATGCCCAAGAGAAGCGAATACAGGCAA
RV0577R CTATTGCTGCGGTGCGGGCTTCAA
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Kb 1 ul, DNase Free Water 9 ul, MAAZR25 ple 2
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S 0.2 pg/ml, FIHEF440.0 pg/ml, HEHE
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#x1 ul, DNase Free Water (Sigma/A7]) 9 ul.
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AMIEFR; R IEART2 ‘C 10 min.

HeHeis g V44 TAEME94 'C. 10 min; A%
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FENETHIMETH2 g W 4. FilAs 495 C.
15 min; 281E95°C. 30 s, B KEMM65 C. 1.25
min, 35/ 7 EEH65 'C. 5 min.

ETH3 X W 2 At A FAEPE9S °Cy 15 ming AR %
95 ‘C. 30s, iB-KIEM68 ‘C. 1.25 min, 354
sy 80 9EMHI68 'C 5 min!,

6. EWikritk: LW M2 W S b E G
LB RS Wb e, G e i 2%

R 2 AW IEER A TN 519 CERVEY) A w0

LR SIMIFEH (5'—3D BRI (T HIt v B E (bp)
1rs-F GCCGCGAGGTTAAGCGAAT 66 352
mrs-R CGCCCACTACAGACAAGAAC
tlyal-F AGGCGCACGAGGTGTTGTTG 66 527
tlyal-R AACGACAGGTCGGCCACTACCAGGT
tlya2-F ATGTCGGATACGGCCAGCTG 68 555
tlya2-R ACTTTTTCTACGCGCCGTGC
eis-F GCGTAACGTCACGGCGAAATTC 59 567
eis-R GTCAGCTCATGCAAGGTG
gyrA-F ATGCAGCGCAGCTACATC 60 509
gyrA-R TTGTGCGGCGGGATATTG
gyrB-F CCGCTGTGATCTCGGTGAAG 64 775
gyrB-R AGACCCTTGTACCGCTGAATG

ETHI-F ACTACAACCCCTGGGACC 65 667

ETHI-R ATCATCGTCGTCTGACTATGG

ETH2-F CCTCGAGTACGTCAAGAGCAC 65 692

ETH2-R CCTCGACCTTCCCGTGA

ETH3-F CGTTGACGGCCTCGACATTAC 68 342

ETH3-R GGTGGAACCGGATATGCCTG
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Tk 24175 158 kS TIorL (%)
i 1Rl 2449)
CcM 6 19.35
OFX 1 3.23
KM 0 0.00
ETH 0 0.00
it 2P 254
CM +KM 0 0.00
CM + OFX 3 9.68
KM + OFX 0 0.00
CM +ETH 0 0.00
KM + ETH 0 0.00
OFX + ETH 1 3.23
i 37 2454
CM + KM + OFX 0 0.00
CM +KM + ETH 1 3.23
KM + OFX + ETH 1 3.23
CM + OFX + ETH 0 0.00
it4Fh 254
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H: OFX: FAMPE; CM: HLilliE#; KM: RI&EZ; ETH:
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5 AW L BLUT AWM AL [ B (%) ]

OFX 0 (0.00) 8 (42.11) 0.012
CM 2 (16.67) 8 (42.11) 0.240
KM 0 (0.00) 4 (21.05) 0.139
ETH 0 (0.00) 5 (26.32) 0.128
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R, s W ok T R ME. N 2 2h 4 R 1 H D
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TR RL BEL ; - - -
CM Pl OFX Pl KM Pl ETH Pl
P 1.000 0.550 1.000 1.000
5 28 11 8 4 5
S 3 1 0 0 0
R (%) 0.563 0.043 0.387 0.145
<25 5 3 3 1 2
25~40 17 6 5 3 3
> 40 9 3 0 0 0
LB AL
g 26 11 0.624 8 0.291 4 1.000 5 0.560
2 5 1 0 0 0
I: OFX: %UVPAL: CM: HillE#H: KM: RIFE%R: ETH: LBiFMI

FT T LN 2 ) R
EIN L7/ I VA m?ﬂ*ﬁg Mzw}kﬁ% HUEPE (%) e (%)
AR JoRAR AR JoRAR

OFX gyrA% (Asp/Gly) 4 4 0 23 50.0 100.00
gyrA94 (Asp/Tyr) 1 7 0 23 12.50 100.00
gyrA90 (Ala/Val) 1 7 0 23 12.50 100.00
gyrB 0 8 0 23 0.00 100.00

KM rs1401 (A/G) 2 2 0 27 50.00 100.00
eis 0 4 0 27 0.00 100.00

CM rrs1401 (A/G) 2 10 0 19 16.67 100.00

ETH ETHA44 (C/T) 1 4 0 26 20.00 100.00
ETHA266 (Ser/Arg) 0 5 2 24 0.00 7.69
ETHA371 (Gly/Cys) 0 5 1 25 0.00 3.85

I OFX: SmPA; CM: Hii#z; LM: RISEZE; ETH: LB S0
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