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[Abstract]  Objective To preliminary study of the resistance mechanisms of S. pnewmoniae (S. pn) by
determining the resistance rates and gene of S. pn isolated from the lower respiratory tract infection infants. Methods
Drug susceptibility test with disk diffusion and broth micro-dilution was conducted to evaluate the resistance rates of
73 strains of S. pn isolated from the lower respiratory tract infection infants to penicillin, levofloxacin and other 10
antibiotics. PCR method was used to analysis the antimicrobial resistant genes tet M, mef A, erm A, erm B and int
Tn of the isolates. Results The antibiotic resistance rates of the S. pn isolates to erythromycin, clindamycin and
tetracycline were 95. 9%, 94. 5%, 87.7% and 0% to vancomycin when tested with disk diffusion method. The
antibiotic resistance rates of these isolates to penicillin, cefotaxime and ceftriaxone were 45. 2%, 47. 9% and 46. 6%
respectively when tested with broth micro-dilution method. The carrier frequencies of tet M, mef A, erm A, erm
B, int Tn genes in the 73 isolates were 91. 8%, 63.0%, 58.9%, 39.7% and 61. 6% respectively. Conclusion
The S. pn strains isolated from infant respiratory tract in Chengdu perform a serious drug resistance problem,
especially to routine antibiotics like erythromycin, clindamycin and tetracycline and cephalosporin, the resistance
rate to levofloxacin, chloramphenicol remained at a low level; the resistance to tetracycline was closely related with
the tet M gene fragment, the resistance to macrolide was mainly decided by active efflux pump and secondarily by
the alternation of gene targeting, int Tn had close relation with tet M, erm B.
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Table 1 The primer information of S. pn resistance gene detection

Primer  Direction Sequence (5'-3") Length
(bp)

tet M F GTGGACAAAGGTACAACAG 406
R CGGTAAAGTCGTCACACAC

mef A F ACATCATTAACACTGTGC 348
R TTCTTCTGGTACTAAAGTGG

erm A F CGAGTGAAAAAGTACTCAACC 616
R GGCGTGTTTCATTGCTTGATG

erm B F GAAAGGTACTAAACCAAATA 639
R AGTAATGGTACTTAAATTGTTTAC

int Tn F GCGTGATTGTATCTCACT 1 046
R GACGCTCCTGTTGCTTCT

PCR B £ : PCR S B 10 pL, B R
519 (20 X) £ 1 pl, Tag DNA B4 (5 U/pl)
0.2 pL /T 2. 0 pL 2K ¥ 2 2 20 pLL. PCR
P wAEPE 94 °C 5 min, 28 94 °C 1 min,iB
ok 56 °C 1 min, & 72 °C 1 min, 3t 30 NG I
PG5 RG24k 72 “C4EAH 5 min, 5 uL PCR ¥
#9145 1l 6 X loading buffer & J& #E 17 B Bl
BEIGCHL UK o 3500 MR R RS vk B2 Ol 20 /L, B 1R Bt )
GoldView &N 0.5 pg/mL., HLE 100 V,H ik
] 60 min, LUK 5E BUS » 229N R W5
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Table 2 The drug susceptibility result of S. pn isolates in disk diffusion method (n=73)

o Resistant Intermediate Susceptible
Antibiotics
Number Rate (%) Number Rate (%) Number Rate (%)

Oxacillin 70 95.9 0 0.0 3 4.1
Erythromycin 70 95.9 0 0.0 3 4.1
Tetracycline 64 87.7 2 2.7 7 9.6
Ofloxacin 8 11.0 39 53.4 26 35.6
Levofloxacin 2 2.7 6 8.2 65 89.0
Vancomycin 0 0.0 0 0.0 73 100. 0
Clindamycin 69 94.5 0 0.0 4 5.5
Chloramphenicol 10 14.0 0 0.0 63 86. 3
Rifampicin 2 2.7 0 0.0 71 97.3
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Table 3 The drug susceptibility result of S. pn isolates in broth micro-dilution method (n=73)

) Resistant Intermediate Susceptible
Antibiotics
Number Rate (%) Number Rate (%) Number Rate (%)
Penicillin 20 27.4 20 27.4 33 45.2
Cefotaxime 23 31.5 15 20.5 35 47.9
Ceftriaxone 25 34.2 14 19.2 34 46. 6
1 2 3 4 5 1 2 3 4 5 M 1 2 3 4 5 M
=)= - ~ " (bp) (bp) (bp)
1200 1200
700 700
500 500
300

300

ME  tet M (A) .erm A(B) .erm B(C) .int Tn(D) .mef A(E) B E ¥ 7= 4 ik & R
Fig The cataphoresis result of tet M (A), erm A (B), erm B (C), int Tn (D), mef A (E) gene amplification product

1. Negative control; 2-4; Samples; 5: Positive control; M: Marker
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Table 4 The gene detection result of S. pn resistance (n=73)

Enzymes or proteins Gene Number F;ﬂt;
Bacterial ribosomal protection protein  tez M 67 91.8
Efflux pump mef A 46 63.0
Erythromycin-resistant methylase erm A 43 58.9

erm B 29 39.7
Transposon integrase int Tn 45 61.6
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Table 5 The relationship between drug resistance and resistance gene of S. pn isolates

Erythromycin

Clindamycin Tetracycline

Gene Number

S 1 R S I R S 1 R
tet M 67 0 0 0 0 0 0 1 2 64
mef A 46 0 0 46 1 0 45 0 0 0
erm A 43 0 0 43 0 0 46 0 0 0
erm B 29 0 0 29 0 0 29 0 0 0
Gene” 23 0 0 23 0 0 23 0 0 0
int Tn 45 0 0 45 0 0 45 0 0 45

* mef A+erm A +erm B; S: Susceptible; 1. Intermediate; R: Resistant
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