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Abstract:

Antibiotic resistance is one of the most important worldwide problems in clinical practice. The prevalence varies from
place to place.

The risk factors vary as the method of study and the bacteria being studied; however, common, risk factors include long-
term use of board-spectrum antibiotics, under/sub-therapeutic dosage of the antibiotic, prolonged stay in hospital or long-term
care facilities, host underlying disease, catheter indwelling and contamination by health-care personnel.

Mechanisms of resistance can be categorized as drug inactivation/modification (the most common mechanism),
alteration in target site, bypass pathways and decreased uptake.

Infection control and optimization of antibiotic usage are the best ways for prevention and control of antibiotic resistance.
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1) L%E] LLUﬂﬁL‘%EIIGT%’U resistant gene 1AM antibiotic—
producing organisms L?.;u Streptomycies spp. ‘ﬁlsl,gwﬁﬁlm
penicillin

2) Resistant gene LNMAIN mutation YA house keeping
gene Y& clinical bacteria 189l resistant gene ALFINITO
nsrnenelulasgnadimenalnafisznanasly

uummeiﬂuwumﬂgmwﬂmumﬂﬂa penicillin
amwmssaﬂmmmwﬂ’mmﬂmsmmamnwu LAMIADEN
Uithusfietueenanai Srtnmndaniinsansanann
enlva 9 Fuanlevi (it 1) u,azl,l,wéﬂsxmf;flﬂnﬂém
adlan amudAgzasmanomufiue luniiaoeiy
NAND ) AuaNNaAgaaIUszansnwyesendaiue
afiLe e ﬁaﬁ;ﬁuwu multidrug resistance ANNYTINDN
panresistance TuuuafiGeaginlviielsedadaiisnm

Tule Faziamsanmsduiheuszsanmsme funldes
ﬁgqtnu,azqﬂmn'smqmmwmf mnlsimmsnﬁlazqu VED)
axaomsdaela Audouazsaulugganauiinuenjious
(pre-antibictic era) 5ﬂﬂ%\12

MINN 1 mMaaunuenU)iiue uaznshamilfius
(2239370 CIBA Foundation)

alfziue Jiewwy  dihanls  esawunisha
mMaAaln asausn
Penicillin 1940 1943 1940
(methicillin 1956)
Streptomycin 1944 1947 1947
Tetracycline 1948 1952 1956
Erythromycin 1952 1955 1956
Vancomycin 1956 1972 1987
Gentamicin 1963 1967 1970

2. stueIngasmshamfiug

2.1 @NNYN (prevalence)

msbamnUftuswulalunnaruzaslonlutasion
wazdanfioiuluaansowus iy 3 seiu®  de

2.1.1 seeunasdu (local level) 595156 8EN

TuuaazguruazlymdulaglulsmenunalsaSouwwng
wialsawennaguaazannnnlsanenagusy uanan
‘[i\iwmmaug) long~-term care facility Gl'"l\‘l 9 ﬁ'ﬁtﬁmmému
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S. pneumoniae Tulsavand niauluy sy
Tudsznalne (daudasarnnisdnuizag

Sangthawan LUWaZAME)

e qﬁ'ﬁmmf (Saz@zual isolate ABEN)
Penicillin 41.3
- high resistance 4.3
- intermediate resistance 37
Ceftriaxone 13
- high resistance 4.3
- intermediate resistance 8.7
Erythromycin 34.8
Tetracycline 39.1
Chloramphenicol 26.1
Trimetroprim-sulfamethoxazole 43.5

M0 3 ANYNUBILTE MRSA Tudszmalng (w.a.
2541-2544)

d w.a. sa8atuadEa MRSA

T OPD IPD ICU
2541 24 11 28 44
2542 25 11 31 49
2543 35 16 32 54
2544 36 12 30 47

v - ¢ ¢
BYBNINNITNINYIATATNILUNNY 1 w.e. 2544

2.1.2 520uUseNe (national level) ANNYNUDY
msapenluunazlssmauanmaiy (@uiAsmslumsana
wazamuaansazasvaslfiamslunmsuenidasnaie)
Tuglst uas awdm mansznadululufiemslimale da
anngafiuouwdaasiaioy was asfiuadm mudey
Twadeaznuannluiy uwaze@oasiusanidadla

2.1.3 LA UMIUIZIA (international level)
msnszmmawgaﬁyam ﬁﬂswngﬁyﬂmj (newly emerging
resistant strains) 1UMalan aanmsiiumsaasauiiidy
WvzpaEaRDeY

Tatufidatemvansnauiidudammendin wu

extended-spectrum beta-lactamases Tu gram-negative

bacilli, MRSA, vancomycin resistant enterococci (VRE),
quinolone-resistant E. coli Lﬂumwu ﬁww%’ummﬁﬂiu
Uszinalnesiu usadlylumsadt 2 uae 3
2.2 Jadaideq (risk factors) 289MSLANLE G BN

Fanan1e ﬁulﬂﬁuﬁuméuﬂszmﬂi, el wazdd
Tumsarsa®*° laun

2.2.1 sjjzaue laun mslaefiusannay
Iﬂﬂmwwmﬂﬁ%mzﬁﬁm%%m msaé‘liqwmma Eh)
long-term care facilities mn'au, under/sub-therapeutic
dosage of antibiotic

2.2.2 amwaasyihe laun giheiidlsauszadn
§uuiw{1\m v, Wlaneg, lsavasaldonansd),
lg‘ljitlﬁﬁ functional status 1346

2.2.3 Msfndannmsinm laun mslaans
dume Y, m‘sﬂmﬁyaumnms@LLawmqﬂmninmsuwmﬁ,
nalnmamuaumsaaidadiludina

3. aq‘sﬁuqmam%wmms@'?amﬂﬁ%mz (molecular genetics
of antibiotic resistance)
mSLﬂﬁﬂuLLﬂaqwaqawsﬁuqﬂiiué’uﬁﬂﬁ”l,ﬁﬂmsgam
adalaly 3 sz’

3.1 Point mutation %QL‘IJ%EIUL{]H micro evolutionary
change MIWUENTIH FaoaNfiddynndiin do ms
wWasnwlaslusmuniailadaiiesmuniaiienas enzyme
beta-lactamase (;IITJLf‘I'WﬁﬂMylG]y extended-spectrum beta-
lactamases é’alwﬂﬁﬁqw%(mﬂﬁu

3.2 Whole-scale rearrangements of large segment of
DNA §imst3eadilviarmas DNA Tu bacteria tU3autiiu macro
evolution lagnaln inversions, duplications, insertions,
deletions 1138 transposition 284 large sequences 289 DNA
S::WJ'N chromosome %38 plasmid 284 bacterial@aaNLA®
mmamﬂ?{ﬂuﬁmmq transposon (transposon vfu organelle
@01 luwueiiGedsiidudomujiusaguasiumani
mm‘satﬂé"augﬁﬂvjmmq transposon S::WJ'"I\‘I plasmid %30
chromosome #ve1aiiamely bacteria siaiefuniomn
wiiafla) (Ui 1)

3.3 Acquisition of foreign DNA L%aLL‘IJﬂﬁL%EJVL(;%’U
DNA Tvalinsindafiu DNA imzasuuaiialag DNA Tl
2199230 U plasmid, bacteriophages, transposon wialu
sequence 2N DNA 109 9 (naked sequence of DNA)
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mobillzation by
franspasition
from plasmid

io chromesome

gﬂﬁ 1 uwamImasImsunInszNazaInInasUiziug (293uny chromosome 29naxl¥ayuny plasmid, 29NANLENUNY transposon)

o o ¢ Y ; Yoo
Donor or ganisms fi1 chromosome, 2 plasmid, tta& 1 transposon [HIWAIN Mandell AUURMINATIN 6 UNT 16 -LanasaNdenBINaLeY 7]

msuwsnsznerasmsasenUfzuzdulule 4 wuu ds

A. Clonal spread: A9 m'iﬁ organism  LANTINUAUZITUSINT0Rg LA luFWIAaaNIL ) DaztiadNalUGaE 9

B. Plasmid transform: LNBLL‘UﬂVIL’iﬂ species aumazflnanunmmsmvmsmaﬂﬂuﬂammu species ﬂulﬂmumq plasmld

v

C, D Transpose transfer ﬂuﬂammmsmﬂaaumﬂmumq transposon ‘ZN conjugate Tunu plasmid maﬁummsﬂmwaﬂmu spec1es1(v1

(©) uaﬂmnummmimx integrat UMY chromosome wastuAiSaLiiy stable genetic element mminmﬂwammalﬂnam bacteria

wisa (D)

4. nalnlumsmaen® ® wualay

4.1 Intrinsic resistance mﬂﬁ%au:mwﬁmhimmiﬂ
1ﬁ§1uL%yamqmjumuﬁssumawmma‘aanqné%m antibiotic
L?.lm vancomycinsl,u gram negative bacilli %30 aminoglycoside
Ty anaerobic bacteria

4.2 Acquired resistance tfunalniiuuaiiGewann
FusniiieazesanieanUszansmnzasejislasmly
wuslawdiy 4 nalnlngddludeunasaiinanaaslowas q
nalnsaniulumsieen antibiotic umazau

4.2.1) Drug inactivation / modification tdunaln

fiwuanniige ennuUATIEEaTY enzyme ahmaude
Wasuulasenujzne megnimulavas laun penicil-

linases, beta-lactamases, cephalosporinases

4.2.2) Alteration of target site Iﬂﬂ%gm‘éﬁ’m%
sansaunllumiawaa LU arget site loualusnansaduiu
target site Towmsneiimsilasuuawaslasedse molecule
sunluenoangninalule wily S. pneumoniae PBP (peni-
cillin binding protein) 3z1Uagulasasnatiiu PBPX vhlutie
MG

4.2.3) Bypass pathways L’Byaﬁ?;é'i”amagw alter-
native target 2usn vl uaEUGEIUEAzINTURY target Sulwal
wny @ PBP2a lunsdi MRSA

4.2.4) Decreased uptake wuaiideiinalnyaeiu
13?11:&1 L£11ﬂ°1u L‘Ziai;; VED) ﬁmﬂ% energy-requiring membrane
efflux pump 1heaanll G889 @ &1 imipenam T

. y o ’ Y
2zae301de porin tawizlunmsiienaziwnzaale e



Songkla Med J

Vol. 24 No. 5 Sept.-Oct. 2006

Overveiw of antibiotic resistance

457

Luvira V.

= A < =1 _
mni 4 elfdue nalnnsaangnd weznalnnishenn®®

T nalnmsaangnd nalnnsheaiiddy
[B-lactams Inhibit cell wall synthesis,

Cell division beta - lactamases, altered penicillin binding
protein, altered GNB outer-membrane porins,
active efflux

Glycopeptides

(Vancomycin, cycloserine)

Aminoglycosides Inhibit protein synthesis (bind to30s ribosome)
Macrolides Inhibit protein synthesis (bind to 50s ribosome)
Tetracycline Inhibit protein synthesis (bind to 30s ribosome)
Chloramphemcol Inhibit protein synthesis(bind to 50s ribosome)
Quinolones Inhibit DNA synthesis by inhibit DNA gyrase)
Rifampin Inhibits nucleic acid synthesis

Metronidazole Inhibits nucleic acid synthesis

Sulfonamides Inhibit folic acid synthesis

Trimethoprim Inhibits folic acid synthesis

Polygene Cell membrane permeability

Inhibit cell wall division

(nystatin, amphcteracin B)

Altered target site

Aminoglycoside-modifying enzyme,

Decreased membrane permeability, active efflux
Altered target, enzymatic inactivation, active efflux
Efflux, altered target, enzymatic inactivation,
decreased permeability

Chloramphenicol acetyltransferase, active efflux
Altered target, active efflux

Altered target, decreased permeability of membrane
Not defined

Altered target

Altered target, decreased permeability of membrane

Ergosterol deficient mutants.

'

P.aeruginusa ﬁ’wuﬂﬂﬁﬁ porin wﬁﬂﬁn%mmsagada
imipenam VLGTM‘%'a“lu Salmonella typhi ﬁmsn,ﬁlu expression
ﬂmﬁuﬁ'a%q multidrug efflux pump ﬁﬁﬁ’liﬁtﬁﬂﬂ’l‘iayaﬂ’l
anagiamuan ' nalﬂmﬁaanqw‘éﬂawmms??amﬁﬁmiw |
aquladamsd 4

5. mimuqmmsﬁmﬁ'u
Tugmwi lusimsleendizue (fe ludanunady
nnmslsenufihue)  @edpmazaansonsasunduanidu
Haiilhneela wanadlanannuann  dufumsdasiums
uwsnsrneradannm warmslyenUitureneiivuus
Jududsnduiafiasazaemsaon msmuauenUfinus
nasrhlalunanesseu’ Gail
5.1 seduzaagthauaslssnzuily
- mslumsdnmidasmsdasiudieaninms
Gaua, guawniamly
- aﬁ'umgumﬂﬁi'ﬂ%u L“Z;u pneumococal vaccine
- wandesmsgenjiusiue
- wumslgnmumuusihussunns wazlvasu
muﬁﬁmuﬂ (compliance)

5.2 WWNELAZYAMNTINIMTUNNE
- Ty jnslummensdifisiu uasnenenw
amsly
- enuigsluszeramau qumisdy way
numuzdenuiiuwazziiovesenufiusmunnsoes
wihemn g 2-3 Su
- Tﬁ'miﬁﬁ)ﬂL%’a(disinfection technique) Wae
mausng e il esnauvai dyaesmsiadalu
Tsanenna da mstudeunniiayamnamemaunnguas
aUnsnions 1 Gatfu Maaila, sterile technique M3uenyLhe
waraunsnadadlaiadudeiiadny
5.3 luszaulsaweniung
- Wannguidelinemslaegnufduzaai ugn
yaesznenenua: anulhasmuasusnatiu 9
— AMIUSEEIUNUIEIINRUIBNIUAN ) 2D
fusnwsulaun wwng wenna vesUfiams uasndzns
- SaszuuhszSimsaaide, mﬂ%mﬂﬁ%’m:,
disinfection technique LLazmsﬁyamﬂﬁﬁquz WINWU

2oHNAANBINMSHAINaU ISR NMTS NN
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qwﬁ%‘%’mmim‘sﬁamﬂﬁﬁmz (strategies to overcome
antibiotic resistance) HnaeIiNaaMUANMIHEEN
azzanafalaggs lawn

° mﬂﬁmwumaﬂui”ﬂmmﬁgu(short course-high
dose) fraeng mulumwmmwaq Schrage Wz szl 2001
memiiﬂmﬂaammmnma streptococcus mil amoxycillin
U0 90 NN/NN/AU WU 5 I NBUNUZINANINTFIY 40
NN/N/SU 10 51 §1315080 resistant carriage UWATLAN
adherence 16792]10531?&1&?15@12

® Antibiotic cycling ﬁamitﬂﬁlﬂu regimen YaNEN
UfFsmyudsulumussaznmiimun tiaaanslyn
Uﬁ%ﬁuzﬁﬁméﬂsawquﬂ%ﬁaLé‘imgw q suhlnfianms
aasneuan wunlumsisenansnenusinsaannslaen
ﬂﬁ%)umazaﬂmm*qnﬂmmsﬁamﬁmugﬂﬁyashﬁmLw”‘“
waafienaan de asiimslaeufihusdauiamnnguuny
Fudnuaziiamsaas numuan fegamulumsiseues
Rahal LLa::ﬂm::%ﬁ cycling mm‘mammﬂg Ceftazidime LLacan
K. Pnuemoniae #1579 ESBL 15@2]103?1?85‘!5@ LANFUNY
P. acruginosa Hia@xnAuuN 39 Burke wWisuiiisunimiiou
msﬁ‘ugﬁ[ﬂq (squeezing the balloon effect) ﬁaﬁ”ﬂ i ldane
5114%1”3@?1mﬁauﬁ'ﬁlﬂﬁuaﬂ‘[ﬂﬂ; shuazlTdseaniidnenuum
?Nm’«mﬂulﬁmmnﬂmmmﬂf\muﬂ” e

o mslalusunsuaaniianmaslumsimue antibiotic
regimen lagaaninaasazUszarannlsedd, msifdasy,
Namqﬁmﬂﬁﬁ'ﬁmi, mﬂ%mﬂ;j%mz ARz E DY B
ujﬂaﬂgauwé’ﬁqwuiwmmml%lgmaLLgﬂumqamﬁ’u”

5.4 sraulszInALarsTiUsEINg

- W guidelines MI3NHTzAUUISZING
- fulaveiuudalumsauaumaia-mne
M3nszae (supply distribution) 2avenufiiuz Tosame
sLumﬂﬁ%mzﬁﬁqw'ﬁ{mauﬂqungw visaenUizhusannulva g
miﬁmiﬁmumyaﬂqgﬁﬁ'mmuuazmuquasiwm%m%'ﬂ
walniilawsludamuiuiinuay
- fimsasngaumslamuazmsaesnduszes

¥ ax v 7
- muaumsleendfiuclumsinsasuasUadon

Fudunmginlndemstudouluamsuasdanason
UAENAIBINTADEN NN )

- Inmsatiusyu wasssanunussnamneny
09 TaMesy uazasansdasylumawann smsmuau
M3anen uarRanNENAaea I nTunia Wy 9

a3l
g aa ‘Ao Y=
nshasuftusdudymlvainsniuiyaea
agszauLazaNNTINNainaInsadasumuanym
ilaszaunite

naanIsxUsznA
a i o ol o
NTVYBUNIZAN SALWITUTIWE 2Enna smFumasla
wazAmUSnwuunmnesN, A.AASS KNGAENAN NN
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