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AEWFAANBERGME. AU RERGSEE. E2MBERGNEEEA
NFELFHERNEERBURRNAT I RAENFRAAR TR NENR. FELSP
EXERBRTHENLEN, EXALGETET, IBTAWETERLTRLSF. RAMEK
ARGETHELAELAER NN R RA SN FEN, REEATHPIRFFTUM
ENG,

EX—FHE-ANIATERNRBRER AT H A — HEGKRY “HEHE”. R T
AFMeEe#HERYE (Methicillin-resistant Staphylococcus aureus, MRSA) £ E % ¥ 3
FREAWEITERE, AALT HAHK, HARUENEL LKA HF (Extensively Drug-
Resistant Tuberculosis, XDR-TB) kL BB HA, ¥HUBE. “HEBLE” 2BFNB
#:® ( “New Delhi” metallo-flactamase, NDM-1) S & E % @yt il E 5oty B A B BE
MAEERAA Y, IHBERFAE LA ERNEE. ££E, E¥ NDM-1 W& 2 1 5
HEXNFACaAEEHBFARE, SHEUNATWRE, AATHBERART MO MR A
EHR.

BT HAM (resistance) W4b, FIAREFT R AU XA NW A (tolerance), X4 A&
AFRHFIX—AFANARERE, @FHE T £WTHE (persister), WE¥ A BLR
GHEANHATERIWRNKLEERE. BTN HNARSMN, FURERELARYN
LEHATHE SRR, AR EEZE, ERERRAR, ERANHIHENE, FESHER
Rf, BRE-—FHAENEHLUHAE AT IBNRE,

ABEANBHRGYE, TEEAAFS. BRAAREF2RBEECHNR. TR A
R, RERBEARMNHBNRA NS OB 2TEHEN, RNRANFLAETI G A
FHEEWREERGRA RN EER, —ERNAESHAENENE, BPLAR— LN
ERTBHRREFA XL THRE AT AR S, ERANAAFRERN AN T
SR ERE— BEW AT ERH AR EEESO S AN, FHRXANZIERS

O FEAEHE K BB CRIER, HUREE B,



RBEWEA, ELHBEAR ALk, TE LT ERINLADERTRA T ERE L
BANWSAAERAEL, XUNBRENRAGRA S H Mt EaH LA LY. AR
MEETRNLERARAGCENWBLEN. NAEFBENFRAXKT Y, HEENAE
AL TRENEBAERBEWARAT, $RAAFANFLANA. E42RAGWTH, &
NMEEERHERGYTUTIERAZRE (B HRERERE), RERETHNEL
EMERTFREF G, HREAFRS - K&, CREBRNEFES “—H - hiFk
ERX, ETXHAAGBRAERN BRI REBAERNF R ENRA T, PHRMNEME
0GR B KR F W .
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Introduction to the Chinese

translation

The central themes of this volume focused on bacterial resistance are as relevant to hu-
man health today as they were when the chapters were first written: the rapid acquisition and
spread of resistance; the formidable barriers to drug penetration in gram-negative species im-
peding efforts at discovering new drugs; and the overall feeling that we are losing the battle
against our pathogens. Recent findings only substantiate the sense of urgency the authors of
this volume projected in their chapters, and I will briefly review these in the introduction to
the Chinese translation of the book.

One of the more dramatic developments in the field is the rise of pan-resistant strains,
labeled “super-bugs” by the media. S. aureus MRSA strains are a major source of morbidity
and mortality in a hospital setting, and are now spreading into the community as well. XDR-
TB, extremely-drug resistant M. tuberculosis strains emerged in the past several years and
are often untreatable. The NDM-1 “New Delhi” metallo-f-lactamase confers resistance to all
known B-lactam antibiotics and is rapidly spreading among gram-negative bacteria. In the
USA, NDM-1-carrying Acinetobacter baumannii strains are resistant to all known antibiot-
ics, causing untreatable infections reminiscent of the pre-antibiotic era.

Apart from resistance, phenotypic tolerance is exhibited by all pathogens and has be-
come a focus of intense research. Bacterial populations produce persisters, dormant variants
of regular cells which are formed via stochastic overexpression of persister genes. The mech-
anisms of persister formation are highly redundant, which does not present a realistic target
for drug discovery. After a dose of antibiotic kills regular cells, surviving persisters propa-
gate, causing a relapsing chronic infection. The result is a large effective population favors
development of conventional resistance as well.

The chapters of this volume focus on resistance rather than drug discovery. Understand-
ing resistance however is essential in learning how to combat it. Based on what we learned,
it is now apparent that resistance will occur to any compound we develop. Our best hope
then is to introduce new antibiotics faster than the pathogens develop resistance. Once we
have a large armamentarium of drugs, then rotating them, as is being done in some European
countries, seems as a viable long-term strategy. But the art of discovering new antibiotics

seems to have been lost - the last class of broad-spectrums, the fluoroquinolones, was in-
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troduced 50 years ago. The main obstacle to drug discovery is the penetration barrier, which
is especially restrictive in gram-negative pathogens. The compound libraries that have been
assembled over the last decades have been very effective in delivering lead compounds against
eukaryotic targets. However, high-throughput screening against bacterial targets has not
produced a single drug. It seems that the bottleneck is in starting compounds, we simply do
not have them., Reviving natural product discovery from uncultured microorganisms, and
turning on their silent operons coding for secondary metabolites that they do not express in
vitro are promising directions for development. In the realm of synthetics, we need to better
understand what it takes for a compound to penetrate across the cell envelope barrier, and
then build focused libraries for antimicrobial drug discovery. Eliminating drug-tolerant per-
sisters presents a different type of challenge, and urges us to rethink the standard model of
one drug/one target. The solid knowledge base we are building in understanding antimicrobi-
al resistance will hopefully serve as a launching pad for new therapies to combat our increas-

ingly recalcitrant pathogens.

Kim Lewis

Distingnished Professor of Biology

Director, Antimicrobial Discovery Center

Department of Biology

Northeastern University

360 Huntington Avenue

Boston, MA 02115

k. lewis@neu, edu

Tel 617-373-8238 FAX 617-373-3724

http://www. biology. neu, edu/faculty03/lewis03, html



PEAIHEAFNH, RMENFAARBRNBREANARL —. ERMERES
M EER, REHABENNLGS, AFNRTLYFL VAL EELLERE, — &
APHUERER LRI REARGRNEZR R, Ailt, ENFER SR D EREEHH
HHNHEXEE,

HERHRENRCEERWEBLA, EREF. £UL¥F. 2 TFLEHFHHCEH
ATRNFE. GEAANWENS, BR AR LU, SAaEXEA N L Eq, &
REAHAABERG, FRUFRATNAY; AN AE AR ARG THIREERS,
AEATRANBERS. A, AB0WAETLRF: —LFRNBUNAE, BRTEH
RGEHREFEMHE . BT %, HAATARRENRH LI —F; 5 -KENESA
B, RRT /M EERERRA BB NAEBAGRAAH, RAMNATHEBERE, LHELH
ABRMEL, RANHERNHSEALRCA AN AN LA - ME., A, £AHIAT X
ERXWEEXR, RART TP, BRIy, BELHFFHER, AXBELEHE
B, #ARNEHAAHE,

AHEAFRAEADTRALARTFOFELEN, AARGAT TR T AEHRSENA, £
RANKXFRELE LY, TARERRTFIRTN A RA.

REHAYRLAAKNERARE, CEFRDALE, FELRENBEARGTH, &
FTHRAL R, ARR-—BFURAREERNAAR BN ESE, NPT E2EREF
NABRRAMEHN “TERBETHAYHERAGE” AHTEH, HEFALREELHS
Gl 2

PEGEAREERAIAE, A% TANRE X ARBBABEW IR, B HF
BNBEBEMTTEERERL A, READENEFERRMAEFILEWETDR,
WARFEER, ROAGUERGE, WRSEFHIMNANHLBE, A “BEAHE”
WHhE, Sl RT 242 B RNARGXE, TEVFEMEWERNY “BLEE”
WA R .

BAERRAL (FAO), R T AHL (WHO) ., #R#%H L LHAHR (OIE) AH g
RAERTETRTLRUETVEE, ERAMCEHALNRGRT 4. RRELFWEE
Ky, ERMFPRAGAFNER TR EFHANRAESGY, A REEL AR NEL L6
ARG HE LN AREGE. APABENEIRAEAAERNFEE RN —LHFAR,
HAELREMIRELTECEERAFRENARAR YRR AMENAEL, RETHSH



MEW—FER. N ARG ERBORL, WFLRNFSARELEE, A%

RAERNBETRAS., FERYVEL, BEMAYARARRBE X BN LR FAN
RAF R, REXKEE, FAARFEEAARGBFAR, YREARNEERLS, U

RAEFhERERE, R—LBAFHWITHE,

TR, RBHAF.
HERRRE S R R m BB AT

2011 £ 10 8



R hRBIS

19994 6 A 9H, AAMBMABTT R - kB —-IPKKKIIE,

k¥&t+, ZHE0Y, HEFEHLLR, CFARERKE. WFTAAHNDRREE,
£ Y, WEIY—LEFA, BRATALANBERERN EA AL E —FEL. £
FILRE, A RAKXKETEXRE K EABANRTEMBE A, REBERLELES
W, EFER! X—FAHNEAAHMEIRNFWEFHARRBFLELRTY, EASH
XHENETRARTRE, YELERDRERARRY “FH”, HEFIREAMNMNAE X F K
AABREWER, AoERE, ik, TERINTHAREFH AR NEH, LXK
FEARFRBRATANEARR; CNEPBRELES, EANATEMTHEZTEMNEHNN
By TNEZRHAFRRFEIFW AN EEANERER. HEXR, RAEFLBREA
R b, A LREEEEFRREIPERKTEREETEEA.

NARARSFERBTRY, BEAMNKE, EHLEREERI - FALLINNY
Y, BEHF - KAETHBANEEREY, M X AHEEFEHYE. B, HEH
WEBE, FERAY, UIFAFEL2AARN, BAFREZFRFRIHBLAFIIANE
KR, i, 120 ML 704K, WREAS I RAEFE - +4F, AERZFHERKE
URBHNFREENRERTLRBY . RAZFHRAIAPAFRRE RN, ARXRLREFET
HAOHAMBRWEE., HARELABRAARERIARAR, REEFFETHEGLAA A £
FRAZFHRABFREXE, M —PMLAFLRHEBETEEFLAE.

KT, ENFRABAEANFR AT, PREEBEETY, IRBRAAREERX TH
“HBEmE” W— AR5 XE., RARLEEFRARTERBANRER., RXEHAEER, & F
BREWENTER, WESFRARMN G SEARCELEER, PAABHENLATAET R
MBI Uik, B, DRIEFARLEERRAT AR — Y4 RWMAIMTRE K
W, MELEHER? IEWTEHAANET RHEL?

ABEEASATEE RN ERDEIRNESETENEEA., K a2BannH ¥
FEFTERELRR, REEELEN, EARGBIRESELTEFEE, LEMHZ
-

E1ERAREEFN T A AN Eit. THSZEEEAFEAREE
WA HEREEN, DA CEATERN OIS mERA . XEART N B KR KB R
HRTHELEN, BRAIRFEANEERRNFEERN.

E2FENWTHAENURAFINELS., AERBFRNELBERARGURABFAE
TRAERGHRWES, HAZRFEN-PMOERBE T —ANoH, ERNBRAR. 4F 4
FhEEEERRFARAGYE, ENTUELANAHARBR A BTN RMER, AX—F 4




WUEEHED, BNARAREAFHERZITNESLMT R,

Fo~UFHRETRAMHEEARERTERYE, RURAREEN T &, URK
FRANHAH BN BRI R ERNBRE S HH K,

FPERAEHERANAEETHRUEGRN SRS, XTHRLTAARAERFTARAER
A, RATHRA-ANHEERSY. THAAIS R E S BR300 50 8 H AL B3 37
EREERA., —HAENTE, o IHFABREENNEHN S CARBERERAGRXE
B, BRTEARY . RNFEESEXUNRY . FERBIM T &, RAAEFEERN
AFTREFRNRGENS . WEATFABRBEBARAGFRAT, ZLHWFEH SN
B, WAHBMIMFENRARENANE R, XBFFLEAAHBARRN TG ENH &
FAGE, TURHRERRTXUNRKS BT TR,

FI5. 6 FXETHRABNAFTAFTEN AR, BAERFETRBAAAHFA,
WRAREEERBREBARPRERNGLG S, STHERFRRURPEARBERAER
RRERUBGNOER, REFLEN. SASHEARH, BRAREREMANE, 15
BNHELENTRE., RERERNEAMRREREIANE, THREAXBANAE
B, RATRBRBHEREHRSAEE.

FUELFENRIRAHFREZNIE. T-FRNTAGH, ZUREREHF
WHRAEERHELRNE, AR BB IV T EARL. RARNGEX - RKBECEHBEM, &
RABZEUREE. RERAFRARREZSIRERARIRNEER 2. IHRFIREY
HBENERWERES, EMNELTRAMN, BAMNTRHREAREGTRNNEFT RN
HHM LIS E X,

AFEAANEAAEERARNEATARABNARE - REH. BEZTHEN ER
BRERENS TR, RPHBALBRAZTENEERFR, ARNAXHAGUENAZT 4 F
BRXE, HHAEES SN LERNRAHNHH. AW EETRERN B AN A ARG A
HHhEWRET . REXIREARAFTERE S, BRRNOEEXF LA 0 LEH
#FE, CNHEREPEFERINEIRSCARRRARY. KBEE, NTHRKES
WHERSERUNAUEBERNEANBAT R, ERNERBENRERS,

Richard G. Wax
Kim Lewis
Abigail A. Salyers
Harry Taber



REEBN

Richard G. Wax # 4, Y HEHEER LA L F LB FH KX R, 2005
Rk, TAABETAYRB MY IRESR S L ¥4, THEAEHE
FEMWEEH LA, M Ernest Pollard #% 3%, & RM F F 2 =
SHERINIAEWMAAORNELYYEFFR, FRBHE L F4,
Wax TR FTLELINHLEE ST LAHERNFR R, B &3k
LB REEAREEINFER.

Wax B+t WHARETEETTAERM. ERHARLT, &
XY AGFK ¥k, BEWEAR T A CLRARENEFAFE T &
HIHNETEF R, ERAERENNE, W ARXEAR BT ES
YA EFRESYN T FERET. 2B FHER TEY
EHEFTUNREARKFERANARRIALY ., #NEHZH, &
HEMTHE L MHE K FEEEEN KM Fermentation % H
W ITEE,

Wax B +HH X EHREDRNALTEHEE, HREX—FHEHK
T%%.

Kim Lewis # +, A4 %%, HEA TR I HENEBE R A%
FEERFRPOEE, AREIATARARBEFRAFRED, *
# NovoBiotic E# AT 4. Lewis AEH RN A SR B4 Y E ¥+
FMAERFRLFEC, BEFXEE, ARAELFEHFEMNBERA RN,
GEZRY, BRFAFHEHFAR.

Lewis @+ T ENFLHYAHR. AUES RN LEER TR
TR ABEEAK,

Abigail A. Salyers i+, RFAEFAFHED R LT EHIA A
Y #HAE, Salyers B TRk - AW AE, £FHAHL. # 4
Fh, WEERFRITIEARTRELEYERETIHEE, HHE
THASEHEESHFR I,

1995 2] 1999 4, Salyers B+ HAMF L FEEENNEE L H
ENMAYSHABEHENREE 4. 2001 F 2002 4, #HE£EHK
EYHhEER. Salyers M+ EMW AR ETEE TP EARBER G S
EHREBINHEAESY.

Harry Taber # 4+, H#HE A AMNM I A R (LK EE) Wadsworth



PUOLHEAEIHEE, Thar RHEEB L H R ERALFHA L &
i, ERBAAFNE B AFEF TN ERENLFR L FM.
Taber i+ Y A EEF MoK AY ., 2EEIXL4AHARK. 2 EE
AR UYFREOCNEE L EHA R ITE. £ N Wadsworth &0 2
W Taber LY BT YUHBAFRERCREFRNEH LY A
RIfE, U Wadsworth # S R B W [T 4.

Taber L WHAREF TP RALHEH R ERBIAR, HHE
REFRAHERTAR SR EAEBET LR EZR AN, Taber § £ 3¢
HHEPAUELAATETERNYMEANAL> T LD FRAREHLEER
FHEH EH XA,



&GS A i

Keith A. Bostian
Mpex Pharmaceuticals Inc.
San Diego, Connecticut

Jooyoung Cha

Department of Chemistry and
Biochemistry

University of Notre Dame

Notre Dame, Indiana

Stewart T. Cole

Unité de Génétique Moléculaire
Bactérienne

Institut Pasteur

Paris, France

Christopher Gerard Dowson
Department of Biological Sciences
University of Warwick

Coventry, United Kingdom

George M. Eliopoulos

Division of Infectious Diseases

Beth Israel Deaconess Medical
Center

Boston, Massachusetts

Ad C. Fluit

Eijkman-Winkler Institute
University Medical Center Utrecht
Utrecht, the Netherlands

Cindy R. Friedman

Centers for Disease Control and
Prevention

Atlanta, Georgia

Nafsika H. Georgopapadakou
MethylGene Inc.
Montreal, Quebec, Canada

Keeta S. Gilmore
Schepens Eye Research Institute

Boston, Massachusetts

Michael S. Gilmore
Schepens Eye Research Institute
Boston, Massachusetts

David C. Hooper

Division of Infectious Diseases
Massachusetts General Hospital
Boston, Massachusetts

Lakshmi P. Kotra

Departments of Pharmaceutical
Sciences and Chemistry

University of Toronto

and

Division of Cell and Molecular Biology

Toronto General Research Institute

University Health Network

Toronto, Ontario, Canada

Olga Lomovskaya
Mpex Pharmaceuticals Inc.
San Diego, Connecticut

Paul F. Miller

Infectious Diseases Therapeutic Area

Pfizer Global Research and
Development

Groton, Connecticut

Shahriar Mobashery

Departments of Chemistry and
Biochemistry

University of Notre Dame

Notre Dame, Indiana

Steven J. Projan
Wyeth Research
Cambridge, Massachusetts

Alex S. Pym
Unit for Clinical and Biomedical
Tuberculosis Research



South African Medical Research
Council
Durban, South Africa

Philip N. Rather
Departments of Microbiology and
Immunology

Emory University School of Medicine

Atlanta, Georgia

Daniel F. Sahm
Eurofins Medinet
Herndon, Virginia

David Schlesinger
Department of Microbiology
University of Illinois
Urbana, Illinois

Paul Shears

Sheffield Teaching Hospitals
NHS Trust

Sheffield, United Kingdom

Nadja Shoemaker
Department of Microbiology
University of Illinois
Urbana, Illinois

Arjun Srinivasan

Centers for Disease Control and
Prevention

Atlanta, Georgia

William C. Summers

Yale University School of
Medicine

New Haven, Connecticut

Krzysztof Trzcinski

Departments of Epidemiology,
Immunology, and Infectious
Diseases

Harvard School of Public
Health

Boston, Massachusetts

Gerard D. Wright

Department of Biochemistry and
Biomedical Sciences

McMaster University

Hamilton, Ontario, Canada

Helen 1. Zgurskaya

Department of Chemistry and
Biochemistry

University of Oklahoma

Norman, Oklahoma



