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Abstract: Objective

Streptococcus pneumoniae , to amplify the resistance gene of Sireptococcus pneumoniae mutants selected in the mu-

To detect the mutant prevention concentration ( MPC) of macrolide resistant

tant selection window (MSW) , and to investigate the mechanism in the resistance of Streptococcus pneumoniae to
macrolides. Methods The Sireptococcus pneumoniae strain ATCC49619 was enriched in broth, and the bacte-
rial concentrations were adjusted to 10" colony forming units per milliliter. The minimal inhibitory concentration
(MIC) , MIC for 99 % of input cells (MICy, ) , provisional MPC ( MPCpr) , and MPC of roxithromycin and az-
ithromycin for Streptococcus pneumoniae were determined by agar plate dilution method. The ermB and mefA of
Streptococcus pneumoniae mutants selected in the MSW were obtained by PCR method and sequencing. Results

The MPCs of roxithromycin and azithromycin for ATCC49619 were 0. 80 pwg/ml and 0.51 pg/ml, and the
MPC/MIC,, were 5.0 and 3.9. The ermB gene was detected in Streptococcus pneumoniae mutants selected in
the MSW. Conclusion Adjustment of the drug dose may limit the enrichment of macrolide-resistant Streptococ-
cus pneumoniae mutant. The mechanism in the resistance of Streptococcus pneumonia to macrolides may be asso-
ciated with ermB genes carried.
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HOARA BRI v B 25 2 i oy 3 D i R 97 A BR A v 43t
1.2 A%y

B HER(FE 96.7% 45 060204-1) FIFT 77 55 3 (& &t
95.5% ,dit5 070332-2) Wi L EIRLG A R A F A=
1.3 BE5RA

AP FE 41 DNA 2 HULH &0 B RARAEAA R AR, Tag
fifg F1 ANTP Il [ R3% S A=) T AR F],9600 %! PCR {0 { 3E [
PE 4], DYY-TTA B3 A AL BT S —AES ), SR AR &
Gl H L RAEAF]

1.4  FAK#7 H % Z ( minimal inhibitory concentration,
MIC) F= MIC99 #5:m) 52 "

R FH BN - A A R vk DU A 45 ST B 25 /Y MIC, LA MIC
B, et I (20% ) PUR 25k BE 28 172 MIC 125 M-H
BEAR . BAEK 2RI ATCC49619 R SE M % 3.0 x
10° CFU/ml, B 10 3% e B 2 3.0 x 10° CFU/ml, 5 F0 A [F]
W 10 pl 5525 M-H MBS V4R, 37 Cad s 7%, vt
A 1 TRV MR B SR T TR I TR, THE MG o
1.5 Batsh ® % kit K & (mutant prevention con-

centration, MPC ) ) 52 '+

VAIE-HUR 259 MIC DUl , 2 A5 A5 Lh s 3 25 M vk B2, il 4%
AN e 2 1 5 24 TR R S BMR I AR o 76 55 5% T If A JE Al Ok
TR R 4 ATCC49619 F ik BE 2 3.0 x 10" CFU/ml, B
100wl PR ERD T 5 25 B R AE K L3S AR b, VR 4
AN A A A 25 4 e B S B 4N R B R R Ol 1.2 x 10"
CFU, T 37 CHEE,LL 72 h B 5 b I8 A2 K S AR 25 vk
97 MPC ( Provisional MPC, MPCpr) , 51 MPCpr 52k
PEIEUE (20 %0 ) A0 BR 2459 v J3E F T TG 1 5 245 J il K S B 1t~
B, LA 72 h AL VAR K B IR AR 25 W ik B MPC, MPC 5
MICyo 22 IR A3 £ M 48 55X ( selection index, SI) ,SI /N, MSW
FRZE TR 25 WA it 245 58 70 DA PR TR BRI B 0 A
1.6 Wt 2h R TAkeg 5 AL K20 DNA #9352 IR

LS ML EEME )G, #A 100 wl FIEE 2 x
MIC,4 x MIC,6 x MIC---MPC ¥ & 14 7 24 R R 5 5008 1A,
37 CHEFR 72 h, PRk 2 R R MR B A b Hh A 4 B 1 5 2 X
Jo BT TR 2 v 5 1 T A BB A 25 2 K Y B Sy T 24 28 A
Mo K50 358 HH RG24 9 48 T FH 40 T8 6 X 20 DNA S 370 £ 2
HUAH P DNA 525 PCR AR o
1.7 #1252 T4k ermB #= mefA 2 K 49 PCR 3% &)
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FFK ermB (1 L #E5 98 5'-CGAGTGAAAAAGTACT-
CAACC-3", FB1 ¥ 5'-GGCGTGTTTCATTGCTTGATG-3' , 7=
YK /N Hg 616 bp, mefA (A 13781 ¥4 5 -AGTATCATTAAT-
CACTAGTGC-3', Fii5|#% 5'-TTCTTCTGGTACTAAAAGTGG-

3, IR/ 348 bp, H BIEAE TAEY TRERARAFRE
o 50 wl WA ZH, 10 x buffer(Mg®* Plus)5 pl,2. 5 mmol/L
dNTP 1 pl,Tag DNA B47F 5 U, DNA #i4 2 ul, IE A5 4%&
1 pl,ddH,0 #MEAKRFR, &3 55 BAE 1 94 °C 5 min, ff#4Ef5
AP 94 °C 30 5,58 C3B K 30 5,72 “CHEfH 1 min, 3k 35 PMEIR,
R 72 CHEAH 7 min, P84 =W 4 5 EB 1Y 1% ZEREHHEE IS B
YkJE FEAH, PCR 38 =43k g T AR TR AR PR R 4l
HEJG I . PCR =4 0l 7 45 R AE GeneBank H1 (hitp:// www.
ncbi. nlm. nih. gov/BLAST/ ) #£47 ¢ 51 FE X 4387 o

2 #R
2.1 2 A K IR A B E 254 3 ATCC49619 ¢ MIC .
MIC99 MPC MPCpr

BT R E AR FE AT ATCC49619 [y MIC,, {H : ¥ 8% K
(0.16 pg/ml) > FI#rEE % (0.13 pg/ml), MPC {f: WL 8 %
(0.80 pg/ml) >PFTATEEZE (0.51 ng/ml), HLE 1,

2.2 2 AR RERM EF K 254 2F ATCC49619 49 SI

W4T B 2 RN B 25 55 25 % ATCC49619 1y SI {i. B4 B &

(5.0) >PIFHER(3.9), WL,

F1 WHKIRNEELZGYIT ATCC49619 Hy MIC F1 MPC HITIEL R

PUHZ MIC(ug/ml) MICo(pg/ml) MPCpr(pg/ml) MPC(ug/ml)  SI
PR 0.16 0.12 1.0 0.80 5.0
IS 0.13 0.10 0.64 0.51 3.9

2.3 PCR #&m 4%

B PR EE (0. 64.0.51 we/ml) (158 21 % 2 05 vk 1
it 25 58745 TR AR 14 Y ermB JEH . IRZ54H I (0. 41 pg/ml) 1)
B LB RETRE T 258 AR AY W ermB FEH, & A K
W (0.41.0.33.0. 26 pg/ml) Bl 47 85 2K 0 46 1 (9 24 58 28 1R
FRIGY HE Y ermB Fe[H , BUIRMPLIKSE R ILA 1,

ermB 3 [K 7= 0 e 45 SR R BT 51 4 K 616 bp, Zad
7 NCBI LA 7[RIV PE HL gk, ifif 25 58 28 #k & 5 TS NC_
011072.1 1) ermB AT LT A — 3o ANk & 5 21 5 3R B 47
B 2O 11 (0 SR AR KR IR B ) mefA P,

<—emB 616 bp

M AR R 22 QIR Il K 4K ATCC49619;2 ~4. 35  F |

IRREF o FF ke at2h R E4Reh ermB AR 38 1 85 ~7:

B P AR E T 3 K 0F ik e w25 R KAk AY ermB K B 3% K B
E1 ermB EEy E=HHHkE
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MPC 245 $90 ) 40 B84 TS 24 2 728 AR i 3o 9% P 4
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PEVEY B 0BT s 2 T B A . A0 TR R A T 2 5 A8 O
FEDARE RIS BERE MO B A 4, J2 40 0T 7 A5 Tif 245 1)
TN PR B T MPC B 40 D642 T4 2 WK
ZEAR A REMH 2 o SR AN BR & 58 48 BT RARAIL, -1y
R 1077(107° ~107°%) o PRIBLEE R A 2 WRS7E AN
BTk 10" CFU/ml {H 2 AR B0 07 41 b Al
KA 10" CFU/ml, BT LA 23 H B 2 YR 9828 B bk L 15 1%
A WU 28 A8 T Bk TT A 3k R DA T IR o 40 B T 245 K A
MIC 5 MPC Z [i] i ¥ BV i ol MSW, AT it 14
20 B AR T TR 1 MSW P B it 24 28 A5 ik A 23 Bk
PEREME B Y 1S . PUIA 25 SIBk/N, IR MSW i
A5 I 245 2878 MR VB £ 10 BE T Mt . AR5 R B 4T
T Z M2 Z X% ATCC49619 [ MIC B4/, FeH
Xof il 9 BR B A P R TG PR SR . 8 MPC S5 AR5 5 2
B J12:Z 80T 0L, B 418 R I MPC > C,,, [ 5] 5 H
fI% 300 mg (1% C,. H(8.54 +1.95) ng/ml]") [ # %5
FMMPC 5 C,, L[ B H ) 500 mg (1 C,, )5
(0.56 £0.13) pg/ml] ", F 0 PR & 70 7] {i i
R FEAE R A6 7 I ) N & Tl MPC, iy T
W25 % ATCC49416 [ MIC 45 2% 5%, 5l F§ MPC
ANEE B R WL Bl i 245 98 A8 (A BE 1, SR A ST W m] 5 4%
J LB it 25 5 A BE A7 o 2 SR T WL 21 R 2 B Ay
FXT ATCC49619 (1) SIH /N, R WP 1) 5 A8 L £
RS o PR Ll 2o 9 245 0 70k v B 1 24540 0 2 R
TEAE MSW A AT FR il i 245 58 A8 R 5 4 o

Jits 4 5% BR DA G KB PR B 20 A 2R 24 F2 22 A ALl
Sk ermB JE PR 44 % YL Ak 119 A% 0 4 Y S A VR RN
mefA JE PR G fish (1) 21 85 SR A S SMHE 2R 5, ermB
5 R S4B P A A FE A il T fef s 2% 5 R 7 23 SrRNA
1) 2058 {37 1Y BRIEER4 5% I N-6 o7 — FF LAk, DA fifi K BR
WERE DL 2E = 5 AR AL AR 25 R ) T B R

1710 73, AI5IERIF N BRI A R m K2y, i
mefA 5 [R 4 A% (19 MHESR R AR 5C 2 F A M HEZR mRE
TEA A P BRI A 2K 24 1 25 s 240 I A1 i 7= 2R AR
V2T o AR AN ) 25 Mk E 1Y) B 21 3 N A
g 2R 0 1 Y AT 24 9 A8 MRAB A A T 25 26 (A O ermB
A YHE Y mefA TR 2525 N, LR SMATR 76 MSW
PRI 2 1 BT 24 ok -5 A B A 57 B A S 45 4 v 2
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