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O HERE o ERIZ, PSSP 2851 #k, PISP 2871 #k, PRSP » 78 %k TdH - 72, 8 HH|® PRSP I
3% MICso & MICs 1 ZNZFNKDEY TH - 72: ABPC (2 ug/mL & 4 ug/mL) , cefotaxime (CTX:
1ug/mL & 1ug/mL), cefotiam (CTM: 4 ug/mL & 8 ug/mL), IPM(0.125 ug/mL & 0.25 ug/mL),
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Yo TR LCRESNEIVNARTLAZEDOT LA 7284 v b (1-2 ug/mL) BLF OFEH
Tl 4 FEFHNOBBENIZETED SN 9572 BIPM, MEPM B X UF CTX ® MIC % ZhZi 3 ke
fEH & & 7% ® PRSP ME-19 # (&R 19 F) oA LI, EXRE T BHEMEE T I2Big L7z, BIPM
& MEPM OERIIC L D, Rl micMET 2872 MBS B ASHE SN, 5HIALO constriction
bHE SN b7z, & L CREBEN E TWHIIZE] -k S /I RERR 0 & D R4
VEZ SNz, MICIZBIT 5 CTX OEHTIZREEEERIZHE SN T 4 7 2 » MillgdsBlig s h 7z, M
faZ B IR S & 2 B E I IZITIER & Bbh, ERECTOBRMIZIIEEALED NS
Molze TNLOEENS, WEICHLIPRV AT T 77 5 =HFRDLNRVYEO PRSP I X 5l
FRWUMLAEBN IR L TIE, W NRA AR 4 FFROBIRR R RIS TE 5 LS iz,
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Wi RZERBE I HRICA SRS - TREERIYE, H50Iida
WP HROEZZRERTH HA, TE, ARICBVLTARE
AL ASEIT LCTWBY, f-F 7 & A REMUHICB VT
X, Woss - WIS UHORR T, BHOERENTL B
LR A% (PBPs) " LL Twb, okt
12, EI2PBP1A?, PBP2X*Y, PBP2B B FEDZhZh
%A= FT5300BETOERDPHEELTCW5, -T2
7 NREITH T AMEL NV, FOLEROMAEDEICE
STRLZOTVE, Thbb, 1HETOADERTIIMHE
LAV WS, 3HEIET & DERT 5 & ZOMERE Tt
PV NVIEEL 5%,

HbNbHNIZPCRIZ L 5 PBPs Bz T AR ORHEBITE%
T T L TWEY, BIETERZRO R Vk%E PSSP
LT B EZENL DD PCG ® MIC 13<0.031 ug/mL, 33
BFD) LD 1~2BIEFHERL7k%E PISP LT 5 &,

PCG ® MIC iZ 0.063~0.5 ug/mL, #mTA33D & bEHR
L72#%% PRSP &£ § 5% &, Z®PCG D MIC iZ 0.5~8 ug/
mL Th %, BigkEkW %z & & 210 P dEifge s (1998~
2000 4E) O g Tk, PSSP X 15.6%, PISP i 35.3%, PRSP
1349.0%123% L T\ % (Ubukata K, et. al., Abstr. 682, 41st
ICAAC, Chicago, 2001),

—7, 2000 4 11 FIZAHRR S 7z TEBRAEREE % - 2 E
—RA T VA HRBOBFEIC LS L, MNEOALRSTHA
BT H M AT SEERE 1S X 2 MULAE %> LR i B 2 51 o 1
WA 2 R S hTwd, T X9 % PRSP LTI,
BIp-T27 5 AREDOHR G LTHEAL 7 = 2 RIEOPH
NEHLNETLTBY, 5REOHMNEZRFFL T
LI NNNRELZREDOARTH %,

ARIFIZBWTIE, PV AR LFRIEE L Cimipenem
(IPM)”, panipenem (PAPM)® ¥ X 1" meropenem

A2 1 VR A 2 T s AL Xl e BT 760
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(MEPM)*9 ¢ 3 #HIA39 TIZ Ll SMEH ST 595,
ENENOFEAIIHHESAONS, TbEH, PRSP IIH
LCIEPAPM 5% » & R, IPM & MEPM I3 iR T
1~2 RREL > TWd, LaL, MBEEICT 2R
Z @512 MEPM, IPM, PAPM D& 7% 5 T3,

J A S B0 B ME B DAL S0 & LT, MIRW A% S
TR 2 LS EETH Y, KEIZB W TIE PRSP &S
FEICH LCTd MEPM 2MER ST 24, R EIIEAY
MY VI ) ICAZT SN2, RFTHIFLCRKT
HBOD, TOMFHILETH DA, T/ DRI
FELT, AUNREKLRIED PRSP AT A PLH I % &
WHEOHE 2 HER L2 IZ, DbsfiEY LTwa Ll
I EAERD 72570,

KRIZBWTIE, T4 ALY —@ (HEARL 1) —@#)
ko TRIBE S N2 BL A VSR F LRI D biapenem
(BIPM) @& M 2 7251 VSR A LR34 3 A, ampicillin
(ABPC), t 7 = A RiEGHFE 2% #l, B X U vancomycin
(VCM) 122w, il e RN RAEZ kT2 & L
bz, —EoIEHF % PRSP IZIEH & €725 il ¢ B
CHZ2BBICOVWTEFHMETICBE L -0THET
5o

2000 4 11 J~2001 410 £ T 1R, Y
AN S N7 PSR IR AGE H kR (n=100), 2k
HREEHR n=50) BIOLREHEELBE® (n=50)
DN ERA 200 bk & K G & L 7zo BEBRE #R T 1EH] 1
WHRE L, WO X=2 ) Y45k PRSP
BRI ERSE GRS 7E 338" K B3EH) Jo
WCHARAFENT: ytA BIZTOHEBETHE L2 WO
B 72 IR I 7o B M, A SR A HE I 5% i i
WHERR M (Becton Dickinson) T, 5:#Ed CO, A
Ny 7 (ZETZEFEW) 2 HWTITo 72,

2) FEFEZHEOWE

Jifi S ER 05 5 8 JEF DPUIE T 13 28 KA ARk
TWE L 720 &3 52 12 13 Mueller—Hinton (MH)
agar (DIFCO Laboratories) (ZiffliF Bkt (HA
NAF T A MK % 5% OFEITHMUTHERL
7o MEFERFEMIC CTHIBEEE S N2 BEBRTN X, ¥ H MH
broth {2 McFarland 2505127 5 £ ) ICH B Z KL
ZRASHAEZ AKX, il B L % 5% 127 5 X5
ZTC37C, 6MMIE#L7-b 0 HMERE L, %
B, #EEIEAIZ IPM, PAPM, MEPM, BIPM, ABPC,
cefotaxime (CTX), cefotiam (CTM) B X I VCM ®

I. MK & A& 8 AT, FEVERIYEMIET, 25 WVIZAFMEEN LT
D M WO & DMK D515 % Z 1 720
Table 1. Sequences of oligonucleotide primers for Streptococcus pneumoniae PCR kit
Name (gene) Sequence (5" to3") Position” lerll:)g?}? u(cﬁp)

Autolysin (IytA)

ALY 3 CAACCGTACAGAATGAAGCGG 681-701

ALY 4 TTATTCGTGCAATACTCGTGCG 999-978 319
PBP1A (pbpla)

PBP 1 A-2037 S AAACCGCGACTGGGGATCAAC 2037-2058

PBP1A-2275R GGTTGAGTCCGACCTTGTTT 2299-2275 263
PBP2X (pbp 2x)

PBP 2X-1255S CCAGGTTCCACTATGAAAGTG 1255-1275

PBP 2X-1431R ATCCCAACGTTACTTGAGTGT 1451-1431 197
PBP2B (pbp2b)

PBP 2 B-1566 S CCTATATGGTCCAAACAGCCT 1566-1586

PBP 2 B-1693 R GGTCAATTCCTGTCGCAGTA 1712-1693 147
Macrolide efflux (mefA)

MEF-180 S GGGACCTGCCATTGGTGTGC 180-199

MEF-562 R CCCAGCTTAGGTATACGTAC 581-562 402
Adenine methylase (ermB)

ERM-7218 CGTACCTTGGATATTCACCG 721-740

ERM-922 R GTAAACAGTTGACGATATTCTCG  944-922 224

*Numbering for 6 genes were based as follow’s papers.

Garcia P, etal.: Gene. 1986, 43: 265~272."

Martin C, etal: J.Bacteriol. 1992, 174: 4517~4523."

Laible G, etal.: Mol. Microbiol. 1989, 3: 1837~1348.”

Dowson C G, etal.: Nucleic Acids Res. 1989, 17: 7518."

Kamradt A, etal.: A.A.C. 1997, 41: 2251~2255.>"

Trieu—Cuot P, et al.: Nucleic Acids Res. 1990, 18: 3660.*"

Accession No.M 13812 (lytA), Accession No.M 90527 (pbp 1 a), Accession No.X 16367 (pbp 2x),
Accession No0.X 16022 (pbp 2b), Accession No.U 83667 (mefE=mefA), Accession No.X 52632

(ermAM=ermB )
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3) PCRIZ X % #ifs T

i 93K 1E @ PBPs x4 # B X O RERE [ & 0 72
DO IytA BIET DOMFEIZIE Table 1 (2779 4% primer %
Hwize MIHNCEFI LT 594 =D b RIRT T I4
R =ANOLEHIE, HAOGHERD A% 5 FTHOKDOWRIZ
DWTHME LR, BELZ I HICHD L0108
IHEEINBDTH b,

MR FERFEH FAZHE L7281 1X, 30 ul DB W
WA 272500 uL ®F 2 — 712 1colony W L, 60T,
1045, 94C, 5 5 DHEWERIEEZ T 5720 1mL»72) D
BHWWIZIE 1 M Tris buffer %100 uL, 4.5% Nonidet
P40 2350 uL, 4.5% Tween 20 %50 uL, Proteinase
K (10mg/mL) »20uL&F N2, BHEETHOHA
DNA {#ix, A, B, COZKILTF 2 —TWh~ZEhZh
2uL oA 720 AF 22— 7 HiZIE Table 1 IZ/R L7z
IytA & pbp 1a @ primer, BF 2 — 7 H 1213 pbp 2«
& pbp2b, FLTCF2—7HIZiZ mefA & ermB @
ZFNZENO primer 25MZ SN 7z, 1mL H72 9 » PCR
SO L1, 10xPCR  buffer A% 100 L, dANTP
mixture %% 80 uL, 45 primer 7% 2 uL, Tth polymerase
(10U/uL) H4uL&Ihd, £F2—7I2kZFh2
NoORIGHEEZH 52U 30ul $2o457F L, —20T i
TRAFL, HRERHL TREH L 72,

DNA DO¥iliEiE 94C, 245 DNA %1, 94TC15 %,
53C15#, 72C15 DO PCR 5% 30 %4 7 VAT -
720 BEIERD DNAY Y FNIE3% 70— AKX VTE
[kBIZITV, TFFr AT A NROg, BEIGE
LCHE L7z KFEDOWA, pbpla pbp2x, pbp2b
D% primer (%, BIZTEROEZHALITHIET 5729,
BIZTFAERZA LR WEEREM O DNA 2383 5 X 9
RIS N TS, TNDSD IytA, ermB, mefA &
ZFIZ2WTIE, DNA WA 2 M S e a2tk e
HW 9 %0 FEBEOESKE G E L HEIR Fig. 11TRL
BN TH%S,

4)  REREIR AR R

iR 55 B © PRSP, ME-3 #& (Iil{&%: 6 B) & ME-
19 #k (MiFAL: 19 F) 1249 5 IPM, PAPM, MEPM,
BIPM, ABPC, CTX, CTM & X UF VCM o #% W (¥ %
BAIRIE, MIC & 2xMIC D Z N Eh % EH & & 722
BRI f%, 4 BRIk, BX 6 BEMBRICIIE Lz, 2751,
ME-19 # (2 xF 4 %5 CTM @ %) % 1X, MIC %% 8 ug/mL
LRV, © FTOMPREDHER 2 S 1/2MIC O
4 ug/mL & MIC #E TOREEZWE L7z,

WEERT X M FE R BEHC T 37C TR AR E % AT
Ve, B H S A I & 2800 L 72 10 mL @ MH broth
\2OD2%0.112% % X 9 #W, 37C T 2 K¢ i 5 48
%, 25FEHN LA BUASAME LK 0.5 mL 25 572 Loz
7= MH broth 9.5 mL (2 & 7% 10°CFU/mL & 7% 5 £ 9
WM L7z, BEUL 37C TREL 225 LR oI

A B C
Marker
(bp)
mefA
Iid (402)
400 = (319)
—  php2x
- (197)
200 == pbpia "= ermB
263)
(263) ohp2b (224)
(147)

Fig. 1. Agarose gel electrophoresis of PCR-amplified
DNA fragments of the lytA and pbpIla genes in column
A, pbp2x and pbp 2 b genes in column B, and mefA
and ermB genes in column C from Streptococcus
pneumoniae. Three pbp genes with the same se-
quences as penicillin—susceptible R 6 strain were
amplified.

WsE L7zo

5) GEARITETHMEIC X 2L LOBIgE

SEHIMEH % O PRSP O JEREZAAbIE A 1 B8
W2 & ) BIgE R AT o 720 ME—19 ¥k % S0 I8 B %0 5 oo
SEWE & [ — 4 T CHi#8 L, BIPM, MEPM X X UF CTX
D% MIC &R L7z T 3 REIEH S 712123
BEVER L7z 2B, MiEBOMRHE MR 2153 720
W DFEBRTIIMR 2o 720

kI 2%glutaraldehyde (pH?7.2 phosphate buffer)
T2 BRI E, H\W\T 1% QML X I 7 A T—1K
E%E#, ethanol 7k, t—butyl alcohol iEif, FHiEHZE:
%, A& V7 AL %ITv, HILS-900 LV T#l
BEWEEIT> 720

II. # S

1. PBPs B{Z 2RI X o THB L 7= Wi 25k 1 o 3
Hll sz

Fig. 2 {213l £ 3K 200 BRISKE 5 % A VN f 2R
3 o IPM, PAPM, MEPM & X (' BIPM &, ABPC,
CTX, CTM, VCM @ &z i ff & PBPs #ifn T4 5%
EDOBRER L7, BIEFEEONRIE, 2RO W
PSSP #% 51 #£(25.5%), pbp 2 x HIRZ A% 34 #k(17.0
%), pbp2b RN 2 (1.0%), pbp2x +pbp2b %
HAT13 ¥k (65.0%), pbp la+2x ERH 228 (11.0
%), pbpla+2x+2b RV T781k (839.0%) TH -
720 PRSP (2%} % ABPC @ MIC & 1~8 ug/mL, CTX
1% 0.5~4 ug/mL, CTM % 1~16 ug/mL T& - 7277,
HIVISR A L 4 3K O MIC i IPM A% 0.063~0.5 ug
/mL, PAPM 7% 0.031~0.125 ug/mL, MEPM 7% 0.125
~1 ug/mL, BIPM #%0.063~1 ug/mL OB T, Wi



164 H &AL % % % 5 & M MAR. 2002
(%) (%)
50 g 50 5
Imipenem Panipenem
— H PSSP O pbp2x
40 L Opbp2b O pbp2x+2b 40
|| Cpbplat2x  Epbplat2x+2b _—
30 30 m
20 20
0 :l - T T T T T 0 - T |E|.| T T T T
& @NQ@Q«@Q@Q q&@ S TS S Q@Q&Q@’@“@g@&@f’m‘-’ S T S
DT QT (ng/mL) DR UGN N DR\ (ug/mL)
(%) (%)
50 50 Bi
Meropenem 1apenem
40 40
30 ﬁ 30
0 a—
10 10 -
0 1wl
P PPN AEPS NV DS R EDLHPE YYD
FFFTFEFEE W&~ » FFFTFFFT I N
NNV > (g/ml) W &Y (ng/ml)
(%) (%)
50 50 Cef e
Ampicillin m PSSP O pbp2x efotaxime
40 O pbp2b O pbp2x+2b 40
O pbpla+2x H pbpla+2x+2b
30 30
20 20
10 10
0 - 0 - =
FETFPFTPE PP LYY > P I PP SNV
TTFFFFEPS gy S SFTFTTFS g/l
(%) (%)
50 60 .
Cefotiam Vancomycin
50
40
40
30
30 1
20 .
20
10 - e T = N e I e = B B 10
0 — T 0 — —T—
PP P EDNDHEHEE DYDY N DS P D C P Yor D e
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Fig. 2. Correlation between MICs of 7 f —lactam antibiotics and vancomycin, and PBPs gene alterations for a total 200

isolates of Streptococcus pneumoniae.
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Table 2. Susceptibility distribution of biapenem and other antimicrobial agents against clinical isolates of penicillin-resistant 78

Streptococcus pneumoniae (PRSP) strains

Antibiotic No. of isolates for which the MIC (ug/mL) was: MIC, MICs Breakpoinif f(:r
0.031 0.063 0.125 0.25 0.5 1 2 4 8 16 pneumonia
Biapenem 1 8 22 36 10 1 0.25 0.5 2
Meropenem 1 7 18 47 5 0.5 0.5 2
Imipenem 1 5 35 33 4 0.125 0.25 1
Panipenem 16 43 18 1 0.063 0.125 2
Ampicillin 1 3 14 35 24 1 2 4 2
Cefotaxime 22 53 1 2 1 1 2
Cefotiam 10 18 29 20 1 4 8 4
Vancomycin 48 30 0.25 0.5 -

*Breakpoint recommended by Japanese Society of Chemotherapy, 1994'

nd 1ug/mLLLTF TPRSP D% E %ML L 720 VCM
T RTOMIIH L 0.25~0.5 ug/mL @ MIC % /R L
720

—7J, pbpla+2x, pbp2x+2b, &5V Id pbp 2x
BROPISPIZH T2 A VN GF AR 4FEF O MIC
1, 0.004~0.125 ug/mL DOPEEFIZ 56 L e 5,
pbp 2 x B FRRITH L Tix PSSP 12X 3 % MIC &
FIFFABEONRBE DZRL, €722 R0 MIC 12
RIS AENR TV,

Table 2 12 & PRSP 78 ¥k 12 %F 9~ % J& % M 40 A &
MICs, 7% & WNIZ MICs % 7R L 720 MICs, @ M85 T i
PAPM (0.125 ug/mL) >IPM (0.25) >BIPM (0.5) =
VCM (0.5) =MEPM (0.5) >CTX (1) >ABPC (4) >
CTM (8) DINETH 5720 HIVINNF L 4 FHH|D MICs
(E RS FREIZRE U 72 H AR 5 S DU 38 s vl
FEMRFHREESY DM RS & OB EGE SN LT
HRLTOWLEEAOT LA 7R,V ML BHAS DI
BN TH - 720 ZHUTHTL, CTX @ MICs, (&4 3%
ENTWS 2ug/mL & D dEITW2%, ABPC, CTM
DFNFENEFNDOT VLA Z7KRA ¥ e LEoTniz,

2. RERPRORRERD R

PRSP ® ME-3 ¥k & ME-19 ¥RIZH$ 5 -5 7 ¥ A
8 HEHN D R R R A B 13 Figs. 3, 412 FhZFhR L
720 SHNODBEMRICH L, HIVNRERLRIE4HH &
ABPC, CTX B £ I'VCM 2 # 1 & h ® MIC & 2x
MIC, CTM & 1/2xMIC & MIC £ & ¥, 2, 4, 6
BEBZOBRBRIRZHME Lo HIVNRA L RIEH T
TERH#£ 2T 3 log & LB 5 AW DA DD 6
N, 6 BEHBICITHERRD 1 log + — 5 — AR BT
T L 720 FNICH~N, ABPC, CTX, CTM DK/
S > Tz, BRI, 72RO CTX &
CTM D FHW A4 > Tz VCM TlE 2 #1123
log DAEREIRD 2 8D 72HY, FDHBORW RV I3RS
THo720

3. FEAWEHBROELA

PRSP ®» ME-19 #ki2&f L, BIPM, MEPM, B X"
CTX ZhZh o MIC & 2xMIC % 151 X2, 3 W%
DILREEAL % E BRI BFMSE CRIZ L7, 209 H o MIC
e OAE % Fig. 5 127 F

Fig. 5-A AN 2 Wi RERF oML TH 5
A5, AR R S 7% T vy MUC, MifuRE
ik & Bbh 2 KEZMNO R SN 2R ERELTW
720 RENTRLZZGREZRD D o & Ll gk &
&, ZNE) LRSI S MR RS &, #<
THEBREHROIREICDH D Z EPWBIR S, F72,
i SR TlE L > HERE & [ U & 9 ICHRIFOREEIZ R
B L CHEMAICITFEA SN DA, HilzlCE K SN2
K2 A5 &, FRBEEREAJTIA) & 6 —J7 I LG RIS
B EhTBY, TokR, Mz~ L <
W ZEATRIR S N,

Fig. 5-B 121% 0.5 ug/mL (MIC) @ BIPM % fEH &
HMRRAMMOEREELZ R Lz, Th s oMl
BWTIE, KOG OMILEEZREL, KAIT
TR NS ZEER AL 35\ TR 2 O R DR 338 A3 il 5 1)
2B, E2AETAICEBMAEL TV, 20
EREZAIZ, BIPM TR OMIZIC B TRl -~
DO 7= MBIBEGBAYE L L TV B T e AR LT,
ZLTC, BlGIA~ZEL L Gl-0k 5 7 MR o fEgg 5
WA BERICEDBEIBIE SN,

Fig. 5-C 1213 0.5 ug/mL (MIC) ® MEPM #% & H
XM RERE AN 2 R U 7ze I OMIRERE S 124 U
72 BEACIZIEAR I BIPM L[ U CTH - 722°, Ml
KoM L %2 20 0MBANOREZEOTEMA A LT
WRWEDE RO b7z,

Fig. 5-D {21 1ug/mL (MIC) ® CTX % fEH & &
72 3R B Ol RER WAL % 7R L 720 KE B oMM iE
FREEE R ASHHE S, ZOMIEY) v 7RIE Y Easo
TWhHZEPBBE SN, £/, WidHHE» 20D E
IS Nh7z7 4 92 7 ML E 725 7225, AR
REREE 2 FHNCBIZE T 2 &, BREEEELIIEIEL T b b
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Fig. 3. Bactericidal activity of biapenem and other 7 f —lactam antibiotics against PRSP strain ME-3 (serotype 6 B).

DO, FlJIET 2 MRS B HE ST
Wzdll, 7492V Milez B35 LRI N, &
DT LT BERA TS AT T E I W & R K
L, BEEHIZATHCTXR I ZWKERLTVEW
CTM % LDt 7 = A REF O KERAMLIC 52 53
Bid, HIVNARAR LRI LTV &I S 7z,
. = =

H NN A L RPUHE L, MRSA %< 7 J 2 Ftk
ERW A HRRE 2 587 T ABRMARR E TORBARY
FIARAETHEHE LTHLN, AFIZBWTIZIPM
/CS, PAPM/BP, MEPM ~ & %50 5T X 72,
FRIZ1B-A FVIHE A S 7z MEPM &, HAK ik
FJORER S P, & o DHP-1123 g% e T
HEYZ LS, HAITHHWREE 2o 728AITH 5,
ZDE)RIEENS, EHREOMER LML TwL %
PEREIRRER R B A AT 5 & MMIHIET 5 FAEM1H
JEGSE L0 L, K Tk IPM 2 MEPM 234 3% X ¢
Wwa?,

BIPM (& MEPM X V) & ¥ 525\ DHP-1 % & P4
&, RRBRIICRS AN SRR ) 2 s L CH

FEENTFH A WIS A LRIV TH S Y, PRSP ITHF
LCOIBMBIFRME D ZRFFL Tnd &S5,
PRSP ORI 2METH H 5205, AFIZBW
TIX PRSP IZ & A Mifi g%, Moindi, 1bmeE: B 460 & 5
IMEIICH 5 Z AR ENT WS, BARAIZ, HIEK
B A UCHIRR S e [EIRVERER % - Sl — <A
7 v A (2000 4F 11 A ~) AT 2 O A& Tix, /ME D A
53, BAICBW TR X % FEAE KGR 2
HBEEAIEL TUD I ENRWSNICENT WA, e
J N H SRR TR R i PR BE L@ W SRR B, A
FH SR AR V0 S R i P B AR R AT WIS D B D S
T, BBIEERELZEARCKETH A EICEW
(Ubukata K, et. al., Abstr. 682, 41 th ICAAC, Chicago,
2001) 0 BB DK EHATHE IR R FF AR BERE 5 & v o 72
IR ENRD SN TIEVEDY, TIN5 2D % WIRER]
b s, FRICABRBICHEE STV zPiREo X}
W7 L ARETH - 72 HANEH ST,
FDEHIBRIENS, ZOHRLIIBWTITIIARIR R
HOBENT WD ISR E LRI, PRSP I & %KY
JEIZK L TH PAPM L RIFNICHEHATE 200 E0 %54
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Fig. 4. Bactericidal activity of biapenem and other 7 f —lactam antibiotics against PRSP strain ME-19 (serotype

19F).
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Fig. 5. Scanning electron micrographs of PRSP strain ME-19 after exposure to the MIC of biapenem, meropenem, and
cefotaxime. Samples are as follows: A, control; B, 0.5 ug/mL biapenem 3 h; C, 0.5 ug/mL meropenem 3 h; D, 1 ug

/mL cefotaxime 3 h. Each bar indicates 1 um.
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Activity of biapenem and 7 other antimicrobial agents against Streptococcus pneumoniae
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The in vitro activity of 4 carbapenem antibiotics, i.e., biapenem (BIPM), meropenem (MEPM), imipenem
(IPM), and panipenem (PAPM), ampicillin, 2 cephalosporins, and vancomycin (VCM), was determined
by the agar dilution method against 200 strains of Streptococcus pneumoniae isolated from patients with
respiratory tract infections, acute otitis media, and purulent meningitis. Based on penicillin-binding
proteins (PBPs) gene analysis by polymerase chain reaction, the prevalence of PSSP (penicillin-susceptible
S. pneumoniae), PISP (penicillin-intermediate resistant S. pneumoniae), and PRSP (penicillin—resistant
S. pneumoniae) was 51, 71 and 78 strains. MICs; and MICsy were as follows: 2 and 4 ug/mL ampicillin,

1 and 1 ug/mL cefotaxime (CTX), 4 and 8 ug/mL cefotiam, 0.125 and 0.25 ug/mL IPM, 0.063 and 0.125
ug/mL PAPM, 0.5and 0.5 ug/mL MEPM, 0.25 and 0.5 ugmL BIPM, and 0.25 and 0.5 ug/mL VCM. The
bactericidal activity of carbapenems against 2 PRSP strains was significantly higher than that of
cephalosporins. There was little difference among the activities of 4 carbapenems at concentrations lower
than the breakpoint (1-2 ug/mL) recommended by the Japanese Society of Chemotherapy. PRSP strain
ME-19 (serotype 19 F) was examined under a scanning electron microscope after exposure to BIPM,
MEPM, or CTX at the MIC for 3 h. Peptidoglycan synthesis in the direction of the long axis and constriction
in the septal region were inhibited by BIPM and MEPM. Cell lysis was observed near the septum as if a
part of the cell wall was pulled apart. CTX inhibited septal synthesis and, as a result, filamentous cells
were formed. Peptidoglycan synthesis in the long axis was almost normal, and only a few cells were lysed
by short—term observation. From these results, we speculate that the clinical effect of the 4 carbapenems
against pneumonia and sepsis cases caused by PRSP can be expected at the same level of activity when a
host does not have a risk factor.



