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wuAneslewla (bacteriophage) %in A (phage)
dulaf m@mum‘wLa‘wwmﬂmnmaluﬁﬁmm Ty
soufunuafiGeiiula disuniy  1anzasuunily
nqulAnnTiinreenantionddn (DNA via RNA) uaz
qUednwouzlfidu 13 uwilA (families) inadiaeasdin
2 UL AB Iytic (virulent phage) MYNANELLATIGEVALRN
fei’mqw,ﬁﬂﬂ@mﬂzd@mgﬂ’]ﬂ@@ﬂmﬂLsn@a“ A lysogenic
(temperate phage) fiazunsn "awugnesidnluaglu 19
Wugnssuaasla Alaeldiianisvnatsuuainie Wasann
wlalpnuamnzinuueanEy @ 39 asnsatadsegng
Mlalunanasnu i nslnaduasesdialunsinse
AUFNIIN N1ITAAIUUNNGNIBILUATIETY YTAN1TRIIN
AneunnsszunsvesuuAnFanalin Tuduge Mmnssu
wazmalulaganmldmalunisrauauuuanFeluaims
uaznua e (bio-contro) ‘aunnedunisunng 1w
Mwavizaieulad endolysin j mvxlﬂ%‘lumimmmm AN
mﬂ%ﬂumﬁnmummmmm 79 1unraldvinaneutla
IARUBITAULAT FULNTNLINWAZUNTNAL TAT9 519284
Lﬂuisﬁﬁﬁmzdwﬂazﬂ@ué’m uinUi3en  (catalytic
domain) WAz ‘WUNALTLHLEAL (binding domain) usinaln
TunmsianarifsaadaeuuanFeia eslszinniaanm
WANFINNIY Wegan audsynevresuiiaimadsnaniy
Lﬁfml’wau”lfnﬂmmW\I@mﬁmm‘imﬂmmﬁﬂmaﬁugﬁmmm
Thilugnu 0 (chimeric) wudn 1unsatlasuuilas
AYNANNIZTRININY uaznisdeulaiainia
2 18aNn 1T u A wnsniind s nEnninaiinal 3N
qw"EfrTu (synergistic effect) lun1svinanenuATiGe faAdy
anzuaztlsr " ninnlunnmansuuaiiFaveamnall
Al wnsnhundseandldndul s Tamdldacng
ununeluaunas

Bacteriophages or phages are virus of bacteria
which can be found enormously in nature together with
their specific hosts. They can be classified by their type of
nucleic acid (DNA or RNA) and morphology of phage
particle into 13 families. There are two forms of life cycle
which are lytic (virulent phage) that causes bacterial lysis
after complete the phage propagation to release the
progeny and lysogenic (temperate phage) that integrate
phage genome into bacterial genome without causing cell
lysis. According to their specificity of infection, they can be
used as a genetic engineering tool for cloning, phage
typing to classify pathogenic bacterial strain, bio-control in
food and biotechnology and also phage therapy which used
phage itself or its endolysin enzyme for medical treatment
especially for antibiotic resistance bacteria. The endolysins
structure in general consists of catalytic domain and
binding domain. They act differently to lyse Gram-positive
and Gram-negative bacteria because of the different in
cell wall compositions. When chimeric enzymes were used,
they could provide killing activity with new host specificity.
Additionally, researcher found the synergistic therapeutic
effect when combined different phage enzymes for
bacterial killing. With the specificity of bacteriophages
to their host and efficiency of lysis mechanism, their
applications could be enormous and we should be able to
obtain a great benefit from them in the near future.
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VNN

wuAWmeslaLna (bacteriophage) ¥13@ A (phage) 111
Vlfaﬁ* geeuUAFede NunsnldunefiGadula flunns
Ay ‘EmﬂmﬂmnmﬁLmvumnumﬂuﬁﬁmm
phage mﬂuwmmm‘luﬂ A.A. 1915 Imel Twort WUA1H
qimq@mamﬂmuim‘ﬂ@ummLsn'a Micrococcus °lvm
fnenurl  dauRnainnsvnanemaguuaiiGalag e
vn‘l,ummﬂmﬂgmimmnmquw uilulad  senn Felix
D Herelle $18M190 "9 WN’]‘EEWHSLML"IJ@I@"]J@G Shigella sp.
iaelueamad (oot uantuAeled 1euuAfice
WAZITEN47 bacteriophage' ﬁﬁlqﬁ@gﬁilﬂuﬁ-ﬁ’ﬁmumm,l,m
fpuanmng 9 Inenudnausiazadadanuaninig
ﬁuLLLIﬂﬁﬁ‘ﬂlﬂgﬂmﬁmaﬂ')”M?"ﬂ‘\f’?LWWZﬁ‘LILLUﬂﬁ@EI 84
D4 wriawinidu weanannil bacteriophage AALTli obligate
parasite ﬁmfmmemqumm@ummL@W%mﬂulfma
m@ummma‘mmuu Faviug AU bacteriophage 1114
Lflulmmuﬂwuﬁm WM‘EUﬂ’]i‘WﬁNWMWWM'mEI’]‘Eva
TLanA (molecular _ biology) Wethaud wlal Wl
LUATIRE LHanaNHEa AL INILIRINA R LLATIGE
ﬁqﬁmiﬁﬁmﬂixmm"l%‘l,uéﬁuﬁiwj VW NN9RMUN
wuATSE (phage typing) mimmumqmawm (blocontrol)
LL@”ﬂ’lﬂ‘ﬁLW'ﬂ?ﬂH’l (phage therapy) Lummm@u%m
"Ayreaane endolysin® dualdlunisinane
mI\iLsmﬁmml,mmﬁSmﬁmvﬂ@mﬂ@i@ﬁﬂi”mnﬂmL‘V\Iq
°V1qummuﬂﬂummLmﬂmiﬂﬂﬂﬂ ,Nneuen Wunng
L@@ﬂ‘luwm wla WM?Uﬂ’]ﬁ‘i‘ﬂ‘]ﬁ’]T’iﬂﬁmLT@ (infectious
disease) '1/1mmmﬂLL1_|mmiﬂwmim@mmﬂgmw ‘m@
LLATIGET 39 biofim Feennsanisinmm UnAgwi
AZNANTNANHULUDY bacteriophage WaznNIIUszynsild
Tunnennsunng

nTALUNIiATaLLAINaslatla (bacteriophage
classification)

wannafindszneudaaaluy (genome) datfudax
saelilsfu (capsid) Ime genome thianaazifly double-
stranded DNA, single-stranded DNA, double-stranded RNA
YEG single-stranded RNA ‘dﬁﬂﬁ%ﬂﬁﬂu 18R (linear)
UAzNAN (circular) capsid a9aWaiglieldnansiuy
mu hexagonal IUIALAN filamentous mmﬂa‘wsnuen@u
filszneudag T uay uNng gﬂw 1) flaqiiu
International Committee for Taxonomy of Viruses (ICTV) %

Ananuuninaaanili 1 order 13 families Waz 30 genera®
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ANTRATIBINTATIARSN (nature of nucleic acid) WA
71/9719an 10Uz (particle morphology) TaeiWaanuLNNNdn
¥aeiaz 96 1w tailed phage waz awlund dsDNA lu
13WUgNITN’

ssDNA

(

Microviridas

dsDNA

QOO0

Corlicoviridae Tecliviridae

(&

Plasmaviridae

e

Podoviridae

Myoviridae
Siphoviridae

Lipothrixviridae

Rudiviridae

ﬂ ss;m

Inoviridae

dsRNA

O

Leviviridae Cystovitidae

519 1 g1319@nwnuE order UAT families 299 major phage
groups (AAMAN 17E4BIANGLN 3)

W\Iqmmmmm fulneiedetlszanmn 20200 Wl
LW@%?@ﬂﬂumﬂﬂluﬂ@Ntalledphagessﬁ\‘iLﬂuLW‘Wlm’WLmVl A
‘EmﬂumLummﬂ@umwmmﬁﬂ Eubacteria 28na1n
Euryarchaeota (3.5 Wudnull) 39lase $reilsznavdiag
L. . d ,

AUNT AT IUUN (gﬂ‘Vl 2) sml:ﬂugﬂmm bacteriophage
sT70 ffAlumdu dsDNA Aanwnziu Burkholderia
pseudomallei wLPRBeIunsNaL N I AR TsA AR A

Tail fiber

Tail

Icosahedral head

g1l 2 NNANEAINNABIGANIIABIANATAWTRS phage
ST70s V]ﬂ’]L‘W’]”ﬁl'ﬂ Burkho/der/a pseudomallei b AN
T fsummﬂugﬂuﬂmaﬂu LAY TUUN
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AAInenaadna (phage ecology)

Bacteriophage  1unsawulévialdlusssnailny
ﬂiymmﬂmmmmummmwmnuma 7 alulan
184 ~ s Anuaswu 1@ 1w 839192 AU wazuilus
Unzia Tmawmwmmmuﬂmmiﬁ mmumm”l,u
Lunu ﬁmimﬂ@ﬂuuﬂmmmqmm@ uanannies
wudalunzia (marine phage) SaRunun Tl “Wius
18pa g (food web) Taanisluvnanaisadla sl
uwanaanyinli 1sem1ssne gnildeseanuvireiinig
LﬂﬂﬂuLL‘ﬂmLﬂuiﬂ@uﬁmmuﬂi”‘iwum@ qummuj sl

ANANNIZADUNA

wa aunsawulflunuaiFandn 140 genera uaz
flanwu 1w~ 9l{TImANNaN archaea WAL eubacteria AZANNg
Anwuanuneandt 1,500 wilalealindesqanseel
Adnaseu wailpnamiziula m"lmvmwuq 1nel
LW%:WHUTML@Q@wﬂmﬂguumLﬁmmmﬂmiﬂimumﬂ
a3im 1XuA teichoic acid, lipoteichoic acid, flagella, capsule,
lipopolysaccharide AL porin SHTN

244519/ (Phage life cycle)’

wanteaniil 2 1an1naeasTinlusuaizy Ae

1. Lytic phage YR V|ru|ent phage umﬂm LWGW]
o LL‘ummmuLmeﬁimemqummumﬂ‘Lumm
Tnald 136197 anla flunns FreldsAuuaralun
anntiuaziszney ‘us19 Wiy phage progeny LL@%
vmsl,mmﬂmml,l,m@ﬂm,wa‘m progeny aanutaLdn
iradausell Lu@LmNLWﬂiqunULLuﬂmimme mu
ALV AT R AL “winadiuiuAEegnyinans
Wuael  Fandandna (plaque) | ﬂ“ﬂ‘V] 3)

51 3 ANHOLTUD plague AN ST70s fdsngise s
AN NwuATEe Burkholderia pseudomallei

. = =
2. Lysogenic phage #1178 temperate phage WNIENN
a9y ' a v 1 ¥

wlafidn wuafiFeudaldfinng ¥19 phage progeny
1 ¥ [

usaTunaasiaay anunsnidnliagiulasTulanans
aa X . . A a

uuAize Tne genetic recombination FeINaluNTBdINATTHE

[

3191 prophage LﬁﬂimiuiﬁﬁmmumﬂﬁﬁﬂLL;JWTQ prophage
fazuivilwieniumiloniuiiu wuniledlasiulsy
wuAfiFaadIniiindufiazil prophage wslagdiag
N92UAUNIHITENGT lysogenization wUATIFENN prophage
urlag Fandn lysogen %38 lysogenic bacteria WANAN
prophage Tilanalunaaaldliaglu aw aaunsn
mmu‘im‘im‘&zjmml,l,mwwﬁ LmeaﬂLﬂuﬂ s lullmman T
?‘d‘w 4) ﬂ’]i‘@&la‘wﬂm“’m%ﬂﬁ BWAY lysogenic phage
ﬁm‘mm‘mmmawmmmuﬂu (coevolution) Taeiflu
L $e1 mobile genetic clement Tunsfinedusznane™ el
mmmumq Iateral %138 horizontal gene transfer ﬂmﬂgmim
um‘mmmmnﬂaﬂuuﬂmnuia FlANNNNNY LT Lﬂ@ﬂu
LLUﬂVlL'iEWﬂNﬂ@Ti‘ﬂ (nonpathogenic str”ain) LﬂuLL‘LIﬂVILﬁ‘FJVl
ﬂ'@Tm (virulent strain) FR@ENALTW T8 Salmonella spp.
\ilagn lysogenize Faela € azllAnmmniraes somatic O
antigen Lﬂ@ﬂuuﬂmiﬂ *nqmaq@wuimmfsﬂl,l,ﬂumurn]m
(antlbody) RNy sy wm Corynebacterium d/phther/ae
79 $19 d|phther|a toxin ¥ 1ARTsAARALTNLN
wuAiGEe $19 toxin Ifwawdl B phage i1l lysogenize
8y eWugaas C. diphtheriae Nlagn lysogenize 51’3?1 B
phage Azl §3 toxin uazliviliiAnlsa wananiludn
flawudn N3 519 toxin AN Clostidium botulinum @ 19
aa e ( (botulism) WAz toxin AN [B-hemolytic
Streptococcus group A s IAnu LA ldE A B LA
(scarlet fever) mmmuimﬂﬂumm lysogenic phage L‘ﬂuﬂu
u@nmnuLW@ﬂmﬂﬂmnuW,ﬂﬁTa mmmmmwnwxl%u
Ixanane

’ﬂF;I’NVLi‘ﬂEHN’N%‘Tm?JmL‘N@‘VN aqtlszion w19
azitlasuutasszinefunazild (nterchangeable) 91t
uagiudadasine 1w anuanden  19e1msnnglu
Ta 5 1flusu

.:4'
N
X
1

Phage —
Attaches
1o coll
Phage DNA. Beoterisl

Call lyses,
releasing phages %_‘

@ Many cell
1% % %} divisions
— Occasionally a prophage
may leave the bacterial
chromosome
LYTIC CYCLE ( ) [LysoGEmic CYeLE (m)
Phage L bactaril
r:imulnrhen Mﬂl‘em- mrm;l';'.
replicating the prophage
Prophage  at each cell division
prhagn DNAnnd Phage DNA inserts into the bacterial
proteins are synthesized chromosome by recombination

e,

1J 4 N@immmmlmmu Iytic (&) WAz lysogenic (137)
sl genome wamflufa s lultag (circularize)
(a7N www.niles-hs.k12.il.us/jacnau/chpt184.gif)
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nalnaas lytic phage lun1svnanauuaiiise

nalnN1IM19u89 ytic phage Tun1svinanemiiasad

YRILL AT FUAUN I UAANITUAN TR ARU T NB LA
TlsAuTivinausanA 2 90nAe holin LAY endolysin 1ne)
holin fl1 hydrophobic proteins AUNALAN T9az BALNTA
holin monomer winldlunilaagaauuaiFaainnig
pluseaaadudnisznauiiu holin oigomers vinlifin
'a*mmmmuwn@wmmnuu endolysin Faflueulas
’13J’1‘1?0EJ’1"LAL°IJ11‘].]E1@E1VH@WE]°II‘LA peptidoglycan N9
aduuAfiFauAnuAYamlan phage 28NN
\Ha9annLUARBEWAINLAN (Gram- positive bacteria)
Wa WUAFRLATNAL (Gram-negative bacteria) Hurlauzag
NupnFaiu m‘LMmi@@ﬂqmﬁmmmuimLLmﬂmmu
gl ‘Emﬂmuqm@mmLmﬂ‘wLsmmiumnﬂa‘”ﬂ@ummu
peptldoglycan mel,m‘”’aﬂmuuﬂﬂ N2 muu endolysin
a1 a3ty exolysms VL@WJF;ILW'BVH@’]EILL‘LIFW]L?H
mnm\i@mua‘ﬂ 39NDaH teichoic acid LAY lipoteichoic acid
du 1smasiunannng wiueulodlunisanan Tneld
9112189 binding domain Usl “WiLKTTAGIBLLATIGY
unsuauilkTadfuLen outer membrane) Aralad
wulofvinauannanuuen waliladu lipopolysaccharide
gnvinanefiaenisld ethylenediamine tetraacetic acid (EDTA)
W3a detergents fi 1W13AgNINIAIEAINANEUENAAdY
IR endolysin®

Iﬂ‘a‘ﬂ ‘iﬁ\iwuﬁ'luLLﬂ“ﬂﬁ‘iVI'N'luﬂlﬂﬂ endolysin

Endolysin %198 phage lysozyme Fhuewlseanad
Usznausag 2 'auuan ('a“'ﬂ‘V] 5) lnel Ctermmal binding
domain 78 substrate recognition mumﬂumiﬂmm
WAZAUMAL substrate V]’Q’]LW’]V‘]_ITL’JMNN\? L"ﬁ@@"ll'ﬂ\‘iLL‘]_I ﬂ‘V]Li‘?;I
AT Ntermmal catalytic domain 199 enzymatic hydroly3|s
VTR NN 2 A e AN (major bond) LiFLIMUTULRS
peptldoglycan ﬁJﬂﬂLLUﬂmiﬂ‘LmLﬂﬂ@ﬂﬂ UL ﬂ’a linker
Sadunldlng e ‘w] Fenszwinelane Framdnia e
W 1unsoaduls

Catalytic Binding

: T

U7 5 1 slase Freiugiuaes endolysin Tag N
. Y A o ¥ Ao .
(N-terminal) AR YUNNIUUINEA C (C-terminal)
AAFNUNALBLNNANNE Ay L A linker (AN
BN 19819B98AUT 8)
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nsiszana ldiWalumausng g (phage applications)

taquuldiinisinmandszgnaldludusngg
1nune ldrazfluniednuiugiaangsy an 1mnssu
nEnnesd walulagdanan sondedrunisunngd
sasialui]

1. Genetic engineering Liun1sunWanily
genetic tool L‘Wfammmm'awuﬁnﬁmimﬂmmma fm‘wvl,mw
i miumaeenuda 4 cloning vector 71 1an9n) ‘Fu
DNA mmm’mmimmﬂivmm 25 Alaw Wnluunu
A\ phage fitlaunn genome Uszuntu 49 Alawn  1flu
temperate phage 184 E.coli lilafnsefungasniaidnlilu
A DNA azlgidflu DNA 1em N (recombinant DNA) a7n
ﬁuﬁﬁﬁ’wﬁa FALIasLLUATIEY Waazin DNA  1e8m
unsndn il genome aasuuAiFanazldnalnaesla
e $ralilsAuaeqmasuiallsiiuann DNA 7l "l

2. Phage typing (dun1sdnanuunuuaiiiie

NHRUGHI] ‘Waﬂ’l,uw (genus) LAY ﬂ% ” (species)
Lﬂmﬂu@@ﬂLﬂuﬂ@ummmmhmmimmLmw\If-v Tmmm
M wagtinsinee sanfudugn (panel) Iunﬂ?ﬂﬂm il
aAEANUINITITUINNNIINNE RpvaqafLTFULY
LrlTadURILLAT S Walfanns lysis T09uUATIEEAY
“unmuiu plaque W39 clear zone AMFUALULIATIGETLTY
2wl @ane LR8BS IREITE (agar surface) (g‘ﬂﬁ 3)
SHI ATt °W§m’mm\mmmﬁwm‘lumidumﬁ?’fa
FULMATBNIIIZLNA FIDEN9LTY meumaumm
494 Vibrio cholera v lsiAnTsAafinnanTanly aeivd
ynFeanmaudniiuadinnfoofuvielsd  unsa
ynldlneniuuafidaiuanldan asdfinme auple
sagareanla wnieann ee nwidaalanegazes
LV\I@mﬁ@uﬁuLL mdﬂmﬁ”mmm@%ﬁmmLmd\nﬁmﬁu
u@ﬂmnumhﬂi”‘imu“mmi@ﬂLLunmmmmmiﬂ g
1‘1213J°‘| i @WLLuﬂL‘ﬂ@ Salmonella typh/ aanitly strain ‘vm
ANguussluninialsn waz strain mn@‘im”l,mutm 1nel
GULEEL uiRveaaTiazyaneame S. typhi iR Vi
antigen 4 ?ﬁ\wmLW@ﬁ@f;ﬂiTumeﬁﬁ‘mmxﬁﬂﬁ S. typhi
ri'aimﬁiw,l,m”lﬁ

3. Bio-control tool aMNAU uum‘me‘W’] °1|er
endolysin sﬁ\‘lL‘]J‘LAL@uVLGﬁN@ﬂmW@‘VI NI ANE e
wuanFeldasineamne m”l,mmwmmﬂa”mm"l%‘lu
9/ MN3NAIMI3 (food industry) Lwammﬂmml,mmiﬂ
Vlvl,ummﬂ’mmwl,mﬂ‘l’lLiﬂmﬂ’acﬂiﬂ (pathogenic bacteria) ‘Vl’mf“a
U luermsuazndndnedeld n Taeliduasie
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'
a aaa

sfiAmau Ferlszaniu (normal flora) weNA"NT
udafialflunsdlfiuandaRnninasunlaegaaue
ﬁmumqmumm‘lﬁu‘i@ﬂmmwmmﬂmLW@luﬂﬁi ERR
W‘]J@mﬂ\‘iwuﬁ (transgenic plant) %‘m phage endolysin gene
LW@MWH‘LAL%@LLU@WLi?;l‘l’lﬂ’atl:’j‘ﬁslu‘v\lﬂj phytopathogemc
bacteria) L1 mﬂfn T4 lysozyme Tl Faita ey
ﬂﬁﬁ?‘l’l’]@ﬁﬂ@’]ﬂm@ﬂ'ﬂmw% Erwinia carotovora"
u@ﬂmﬂumumﬂﬂj Iysozyme /1IN E. amylovora phage
39 FluuuafiGe Ecoll oamriuuazifluniafusade
nnalsaluntuwiovasgnung s

4. Phage therapy Tuaanlannisinma 39 11130
° aa o LA v
manguuanzau M lunnsinelsa W NNTAUNL

aa ‘dl 1 d’l v v 1 =S o £% ¥
edfTaurnedmelindrendt Awihliaon wlalunigld
waanAN MAYae uelutlszmad @elddneWmuwnnng
lunatesiaiiies luilaqiiusnunisunwnsd i endolysin
13 mﬁuﬂmﬂu therapeutic agent Tmmﬂmwmamq
mmm@‘lmmuﬂumﬂgmuv Lw'ammmmmmimfam
(ant|b|otlc resistant bacteria) mmmrﬂmiﬂw $79 biofilm
agnlunnaninds iesannieulmhley” NENIN _Juaz
- . . aa A 24
FAHANZ N IaaLuAnEannalsa "enun wla
A = A A A aa A
pawlaidupzasiien 1unsaldlunisAruAuwLATEEN
I%Lﬂu'a’l'gﬁ‘dﬁfmﬁw (bio-warfare) LU Iytic enzyme (PlyG)
Fauenlfiain gamma phage HAa1uanwizluniswin
uanaNiuwan phage enzyme 3 131190
‘lﬂuma‘mmuLmemmLUWLa‘ﬂmﬂu URUBINT

mmLT@LLUﬂmiﬂuL@@ﬂ (bacteremia) L1 Streptococcal
14,15

[133p

Bacillus antracis™

pneumoniae lHaNAE)

nswauaulbiain phage iaunlulds Tadmed
ANATY WTARS NNz phage enzyme 1 LH1IN
INYA mﬁfW?;lﬁﬂ’mﬁI’W §19 chimeric enzyme %\1
lunn9un catalytic domain Waz binding domain N1AIN
eulmsfinesiiaiu il sy vsamlunisvihane du
W 91U89 Lopez wazmnie'® Tun1s $19 chimeric enzyme
Imenngld IytA gene RN Streptococcal pneumoniae %\‘1
GNP IytA (gﬂ'ﬁ' 6a) ﬁﬁ binding domain (A114277)
UL choline LunlaTasuLANFaweg Ineldvinane
N ARR9F 2104 lWd9NITULNAY  was Cpl-7 gene
ml,‘flu Iysozyme q1N Pneumococcal bacteriophage G
binding domain wmwﬂummmuimﬂumL‘wwzﬂ‘u choline
ety catalytic (A11d18) W8S Cpl-7 WAARAU
binding 289 IytA azlsdlu lysozyme SNz choline

AIUASUNTIIT 15 2553; 25(1)

18 uanannilfadinninenlsiannimaun1sou e
ne aunstlesiunisinide S. pneumoniae AN AADY
A8 Cpl-1 lysozyme AT Pal amidase ANLINALA
S. pneumoniae’ mammmsmmLemaﬂumummmimmmw
FWUAINGTY ( i‘ﬂ'w 6b) WA binding domam mmﬂﬂuum
JuUlAAY choline L1 S, pneumoniae ( i"]J‘VI 6a) mﬂuumm
Col-1 wag Pal Hnm @ﬂwu Imf;lﬁlm‘]]@ S. pneumon/ae
‘lwu mice NNTRITIBY (intraperitoneal) mﬂuwumim
AenNam Pal W WAL Cpl-1 (combine enzyme) Ly
UYNqNuan, Pal ‘lﬁﬁwy}ﬂ@:uﬁ 89 uay Cpl1 oifiumy
n@'mﬁ' A1 ANt ’qmmmﬁﬂm%ﬁm@wu mice T7@N
mw] HANITNARBNL A (iﬂ‘Vl 7a) meumﬂfammw Pal
via Cpk1 wnsnildansesldliifiuiui au luansi
uuwvlmummmmﬂ enzyme @wum (combme enzyme)
N‘ﬂ’]ﬁlﬁ‘ﬂmﬂ\ﬁ“ﬂﬂ@” 100 18NANE meﬂwu 4 6
Aadananazl 1@en (bacteremia) uda 1 4alug dieth
mammfm combine enzyme TLUIN Pal LL@V Cpl-1
Anunsiang meuuLW@uummummmemmm
(bacterial count) Twwag cfu/ml ‘Lummmmﬂ (17 70)
WU e LA G lunszy L@@mmmmmmv
NATNAINITAAALE combine enzyme ‘Emmmwmiﬂ
Tunantszanns 6 44 deu aelfiinginis combine
enzyme U84 phage mmﬁm‘ﬁ'ﬁmﬁuﬁ m’wﬁuiu%u
peptidoglycan uumuqm@mmm@ S. pneumon/ae ‘J“JJ'V] 6b)
AWNT0L iﬁJE]VlﬁLW’aLWQJﬂ?” mﬁﬂﬁwluﬂ']a‘mﬁLfnﬂLmeLm
Tunszl dealdvualunandy

31

Bacteriophage tilwlaf ﬂﬂﬂLLUﬁﬁﬁﬂﬁWUﬂng’mu’m
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