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7 x4 VREAYE Enramycin o B3 5 5%
(II) MfERMEwT 55 mE

BRABN - ZMFHA-FEBERE=
REEBRREBMEYFEHE

(FEFn 49 £ 5 B 18 B2A)

= #

Enramycin(ERM) X KBEA7 =75 A}, Ba-
cillus megaterium 7w + 75 A+ R CEBRT o
ERM ofef < ERM RZHEN T r b 75 AV EFH
L7c\ &1 Penicillin, Cephalosporin ¥ X 1387 5%,
ERM 3 UV 260 muy BRINHE OB IRHIER 2 F T
60

* B

ERM 1. Streptomyces fugicidicus 75 S i)
SFEHK 2,600 b oFH L W EESEBRRX 21 FT
P, FHFTRT XA N Chb B, ¥, ERMix
77 saEc R fERE T, /7 2BEReR LTEL
WREERAEET BN,

ERM ofefiFMEcCE L T it £ B, AR5
UDP-N-acetyl muramyl pentapeptide o Bk PIERK
35 X Ot “C-Glutamic acid D HIRREES B~ O B D A&
BER XD, *IiEY5ik5 X L UDP-N-acetyl
muramyl pentapeptide & N-acetyl glucosamine %
FHE L Ll cell free % o £ A4 K E KR T cell wall
peptide glycan ORI EF X b £hEh ERM o i
B AREEERE LT %,

ZEORHEY L ERM 0FB 7 Vv RE, 27707
BT s BTHEMBEGERE Lo Thic X 5 &
Gramicidin, Polymyxin B 7% ¥ @ #FE & CIHLIO
L, Penicillin, Cephalosporin 7z & ® % huicix ¥ 1
Lishs o 218710,

SEOHE T DL D OERBF L ELFENEL b
HELTLhbFdbDThHb,

HESIUHE

HAEE: ABE NIH 22727772 M BRER
G, Bacillus megaterium KM % 7w + 75 R + i5fRE
BT, BB FyERE FDA209-P2# 7w 772+
ROERT, ThXhEM L

FREEH : £ TORRITE T 5 HEAREE L0 E G
PR HEEBRTOIRE SBREC K T 58 E LT
TSB(Trypto-soy Broth, Nissan) #fH\ iz, 7& b7
7 A MYROMEL 1T 5 FHRES I L BERE#

(H=%A10g: <71+ 10g: At 3g/1,000ml, pH
7.0) ¥ H\wio A7 zr7TFAL, TRITFTAMY
RO DI HEE X -E D B#Ec 1X Medium B (Na,-
HPO, 4g; KH,PO, 2g; (NH,),S0, 1.2g; MgSO,-
7H;0 0.4 g ; Bactopeptone 10 g ; Yeast Extract 2 g/
1,000ml, pH 7.0) #{#HEH L,

KBEAZ7 v 75 A DFE : KIHE NIH © over-
night culture 1 &&% Medium B 100 &2 in% 37
°C, 4 BRRRE 5 58T %o BRI L E D L THIC pel-
let % 0.6M sucrose fii Tris Buffer (0.01M Tris-
hydroxymethyl) amino methane Buffer, pH 8.0) i
BET 5, TR KERE 120 ug/ml O lysozyme &
480 ug/ml ©» EDTA #jinx %, 30°C, 25 5 It & # &
BERYEOL, WE X 500mu © optical density T
0.5 285 0.6 17c5 X 5 1C osmotic stabilyzer(0. 01 M
MgCl, fn 0.9 M sucrose #¥#)n Tris Buffer fhizvp
2 D EBEBRIE S,

Bacillus megaterium 7w » 75 A+ DFFH ¢

Bacillus megaterium Dovernight culture 1 A& %
Medium B 100 &Nz %, 37°C, 4.5 B EE#ED
#%, BEEEW A E 0T o Cell pellet (X osmotic stabi-
lyzer (0.01M MgCl, fp 0.2M sucrose) jn 0.03 M
Tris Buffer T2E R EHH, RITCHL A BELRD
X5k, RETHE TS, 37 7cd b, optical density
500mu T 0.5 2nb 0.6 Cisb X 5 CFH{ET 5,

et FFAMHR O PR BET FUERE FDA
209-P ® overnight culture % osmotic stabilyzer
(0.01M MgCl; jn 1.2 M sucrose) fn Medium B
T 0.39 33X 0.78 ug/ml © ERM %{FH S ¥ %,
SR E LT 2.5 3 X1 50 ug/ml o Penicillin G % {§
BRI BB FIRCIIE Lico EHRIML T 2 KR
B®R%, $EHER%Y 1% peptone Kis LU osmotic sta-
bilyzer fin 1% peptone K THIRL, 4 B HIxEH%E
K X O osmotic stabilyzer pni%BIEREM T
~io

R LB GRS (UV 260 me RIRHE) DRIE:
FE7 FvERE FDA 209-P @ overnight culture %
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Medium B cifE L, 18 Kf [l §% 3% 1%, BERZ RO
Tho EL L T4 7o cell pellet (% 0.03M PBS
(Phosphate Buffer Solution, pH 7.0), F7:% 1.2M
sucrose Jl PBS 1= 1mg of dry cells/ml /2% X5
RS E 5, 35ml OMIEERIC 5ml ©IEAKE
Iz 7S % 37°C DRKEHTHEEL 30 »BERC 7
ml DfifafREE 2 I L, 3,000 rpm DEOIC X DG
fe bEiEwwownwT U V. 260 my THRIZHRIE Lo

BE{AAR % DNA, RNA, Protein OERE : A7 ¥y
BB FDA 209-P @ overnight culture % 5% D#|&
TEAME L7 TSB % 37°C, 3MRlIRE SE#EL, LDk
eyt 3ml L3H 1ml % L8 Ak, 37°C T2k
R E 5 BB 41770 - 7oo MRS 1E PARK, HANCOCK
DI ETHELNFE Lz $783%, 3,000 rpm 15 43
f O CE A1 F 4 [ % 5% cold TCA(Trichloro
acetic acid) THitH U7co ZREIX 75% ethanol ThiH
#%, BT 5% hot TCA THiH Lico EiFik DNA,
RNA oFEE12Hyvy, DNA X deoxypentose ¢ diphe-
nyl amine [7/i;, RNA X pentose @ orcinol [ Jiic
IOEELLYW, % 25ml © 0.04N NaOH T &
L7, LOWRY-FOLIN I X W EEHDEERX{T
Ofils)o

BRI UEE

KBEAZ72r 77 A OEMRFED : Fig. LIZIEEELK
IBES NIH o & F B % 5 &, Fig. 2 13) v'F— 4,
EDTA OEAiCTELABEAZ7=zw 7 F7A DB T
»%o Fig. BITKBE A7 = » 77 A M1 ERM 50 ug/
ml % 30 SRIfEAE LB THB. ABE X ERM &
BREENR LSS 2 b b, KBEA7=2v 77 A
B e ) ORZHEREL, ERETHEET S LA Fig

Fig. 1 Electron micrograph of Escherichia coli
NIH. The magnification bar represents
0.1 4. Three layers of cell wall were
observed clearly. CW :cell wall, PM:
plasma membrane, M : mesosome, N :
nucleous.

3 bbb, KIBEAZ 2w 77 A M+ %5 ERM
DYENTAIIRESIC I W TR S DR £ &\ 5 BT
BER O hich - ke, FHEO2MRHE L » T
F 5 & I X Polymyxin B39, Gramicidin® 0
BEOREEREEYT 2, Fig 4 KB EA7 =7
75 A FREKC ERM Z{EH SR BEIET 5%,
A7 w7 I ADEEBEN O.D.EOHD E LTR
ERTED, TOBEEIX 30 50D 60 FE\H Ebd
TEBMHTES D THY, Lird ERM DECLA
LTiEn Z EDVRENT WD,

B. megaterium 7w 75 A b EREE O ] &0 ¢
MBI R E K B 2 O PUEME O b OIRRREE
# W35 7-dic, Gramicidin, Polymyxin B i@xiL

Fig. 2 Electron micrograph of cross section of

Escherichia coli. Tripartide nature of cell
wall and plasma membrane may be seen.
Densely packed ribosomes can be seen.
This cell is early stage in the formation

of spheroplast induced by lysozyme and
EDTA.

Fig. 3 Electron micrograph of lysed cells of
spheroplasts of Escherichia coli exposed
to enramycin 50 xg per ml for 30 minutes.
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Fig. 4 Lytic curves of spheroplasts of Escheri-
chia coli exposed to enramycin.
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Fig. 5 Lytic curves of protoplasts of B.mega-
terium against penicillin G and enramycin.
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Fig. 6 Lytic curves of protoplasts of B.mega-
terium against cephalexin and enramycin.
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TRFZ M % & > Bacillus megaterium % ) V' F— KL
BRI-THBETr SRR ZOERTH V. M
HiRERECS T 2D EOBRREE Y ERILT D
DEMRREOKELXRD X 5 CEDR. Tibb 30 4
TRADO 7w b 7S A VHEBRZEE IS X5 InEHE
E#%#{Ric LDsp & L #-o Fig. 5 tx ERM L Penicillin
G o Fig. 6 1x ERM ¢ Cephalexin @ B. megaterium
TR TANDHEELYRLICBEEBR TH 5o
Penicillin G, Cephalexin OfEfTiX O.D. {HICE (L%
L2 icwad, ERM offTik&#s 0.D. fE o Fl %
AL, ERM 237w + 7 A + BBEOE W LERL
TWb, ExDHEHECOWTRAKE R EBR ¥ DE
L, FEMBELHE LDy ¥R, Table 1 (X% D

Table 1. Lytic activities of protoplasts of
B. megaterium against various
antibiotics
LDso means the concentration which
leads to decrease the cell density of
protoplasts suspensions to half of
initial density for 30 minutes.

Antibiotic LDso(ug/” ml)
Enramycin 20
Gramicidin 6
Polymyxin B 20
Vancomyecin 100
Bacitracin 150—200
Penicillin-G >500
Cephalexin >500
Tetracycline 150
Minocycline 15

LDg fE%#E LD DTHDY, Z @ Table 236 FIEH|
DOERMEREY BT B LN TES, Thitk b,

Gramicidin, Polymyxin B, EMR ®7~x3 LDg {EIZ/S
&L, ThbofitHEOFRTML MRERECHS =
LERLT WD, E1, WWoiF 5 Penicillin G, Cepha-
lexin 7R3 LDgp fEIXAE Ve SHIXZHD D FEHIA
B OBRIERAY blcltnwZ E2FTIDTH B,

¥, EAABIMAENEDE ©H 5 Tetracycline X
LDgo %% 150 TH B DN, ZOH LWFEBETHS
Minocycline @ LDy (3 Z DT/ 15 THHH,

Z D Z kX Minocycline D 7o B EIEA BRI D
b, TODODIERMIMIRER b B 5D TR

Fig. 7 Comparison of the viable counts of sta-
bilyzed and osmotically shocked cultures.
1: control, 2 : penicillin G 2.5 ug per ml,
3 : penicillin G 50 ug per ml, 4 : enramy-
cin 0.39 ug per ml, 5:enramycin 0.78
rg per ml. Dotted lines are viable counts
of shocked cultures, and solid lines are
those of stabilized cultures.
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NV ZERTRBRTHEDTH S,

ERM X 57w} 73 A MURESR : Fig. 7-1 R
3 X 512, Penicillin G 2.5 % X0 50 ug/ml % X
7854, osmotic stabilyzer 4 & /o EHITIY, £
NEEATHWBEICHERT 1/2 X0 1/5 DAL
Rbhico, ZOHEEROWK A 1% Penicillin G X » T
TELTe b TFAMNRBBLICTDECEDIDTHD
TEERLTWD, \WoiE 5, ERM 0.78 ug/ml % {EH
B Ax Fig. 7-2 /R LTH % %, osmotic sta-
bilyzer Z G UM TL S E LW TS, £ EBULHE
¥ 1073 cells/ml g4 L, BIXROhhots =
DISTENRBZDBNIh oz EiX, ERM itk h 7w
FIFARAMAEEEINRT W W ERHERI LB S,

BHERRS, UV 260 mp BB DORH : Gramici-
din, Bacitracin, Penicillin G, Vancomycin % X ¢
ERM o 5 EH2RET FYREBRBRCERAE ¥, £
DREBEDEOL LB SWT U V. RIRPAIE Lic: =
5, WTFROEHICONTS 260 mu THEAR X % 5
L7, Fig. 8 1X k50 5 AR FA I CL-BEBE © H O
LEEIR LI 260 mu BIMEDORERFEIL T H %, Gra-
micidin, polymyxin B, ERM »{EHA I MBEE
¥iL Bacitracin, Vancomycin, Penicillin G #{EH X
BIEHD X VHROWEIRER L, Zhik ERM 2% Gra-
micidin, Polymyxin B & E#Cif T i Ml H
ERZETHIERRLT WS, ZORBUIDHDEDOR
x4 FREAWE CHREREELZFRAEF LT
DIIFIEADR S, Fig. 9 CRTERRE L ERM
ERC X i3 2 MRS B0 BERORE IR
ENDEINESDEFNIHERETH D, & O RE»HIX
ERM offfic X 2EHEHR S ORHCE L Tk =#E
ERALLIT, REEXRECKE LW LR h
T,

¥ 7z, Gramicidin OFE L OWRHRIX BEHIRE 1wtk
FLitWZ EXE IR TR DM, Polymyxin B D

Fig. 8 Release of cellular constituents, U.V.
260 mu absorbing materials by exposing
to antibiotics. Medium : 0.03 M phosphate
buffer pH 7.0 containing 1.2 M sucrose.

Gramicidin 30 zg/ml

Enramycin 30

Bacitracin 30
Penicillin—G 30
Vancomycin 30
control

0. D. 260 my
cococooococo®
[ A )
s 2

10 30 60 90 120 150 min.

BEEVTSH, 2°C LWHERTHLOERERETS
e, Ty 77— OREHEERICI hHFEI L Tw»
%3,

EfkPEL%, DNA, RNA, Protein &%t : Fig. 10
X ERM 0.09 H 5% 3.12 ug/ml 0 6 BFED BE X HE
7P RECER X k0, EERR S DNA, RNA,
Protein B%FE& LELDOBRERLICLDTH D, TR
BE LTRIUE&HT ERM off B X 24 E K 0 B b
L 25, ERM 0.78 pg/ml Ll E T AR

Fig. 9 Influence of release amounts against
medium temparature.

Medium : 0. 03 M phosphate buffer. Solid
lines show release amounts treated with
enramycin, dotted lines show release
amounts no treated. Remainders found
release amounts treated enramycin minus
release amounts no treated show the same
value at the various temparatures 3, 24
and 37°C.

Fig. 10 Changes of cellular constituents DNA,
RNA and protein. Increase rate : Increase
amounts of enramycin treated cells for 2
hours incubation time was divided by
increase amounts of control cells for the
same period.

1001%

o
o

Increase Rate

b

3.12 1.56 0.78 0.39 0.19 0.00xg/ml
Enramycin
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i) DEANRZOND Z Db ot BERKS T
EBETHEHE, BHE L TWIRWHIRC oW THIEST 5
ETHB»H, ERM 0.78 ug/ml LI LD BE TIX, B
BLHREEN e 5B EELDNDDTIDORBRICH
e\ £2C ERM 0.78 ug/ml YT OEEXERA X
%, DNA, RNA, Protein BEXHIELIcEZ A, Thb
DEWIZEAEBIZED ORI 2rolze LAL RNA
BT ERM A EEEC BN - TR Lico DR
RIXMRASYoRE L » RNA R BHE L itk
50 L HEP I h B, £hdx RNA AREE L2
RNase {EM 0B RICIERTS RNA BORAS Cidis
WEHEZIND,

SEDOEREBEREYELDD L, ERM (L ko X 5 7efE
FAxd ol LA L, 1) MiiciERERER
BHET Do ii) Tu TR PRI, i) B
kS U. V. 260 mu RIRGBEOHEIRHEIEREET
%o iv) EfEMNRES DNA, RNA, Protein B k% 5
2o Bk i) ~iv) ¥ ComEMEEEES /E A
B ETITNEMECEBCALREBDTHY, kL
DAL ERRR D S, ERM 1T filaBEE 45 /A
BRLTHZENHEETE 5,

Vol S, TR THRE L EFEEET X 2EYEN
HRTONEERROMITERIIRDLEY THolo
Tlhehbb, HE7 FURE, 277 ) 7EHCHT 2 EHE
TiE, i) TR M FAIOHENAD LRI, ii)
FREEDREEAZRD H g &\ 5 ALY, MBS REEE
Hi4 M8 Penicillin, Cephalosporin R -COH B L 1%
EBLLIRRD, iil) MREEOHERC # { T &%
PR BREEBEIMREEEEAYE L bR T W 5
Polymyxin B, Colistin % KIFEEFICfEAICHE L
CHAPMAN!1D | /[\ih12 & D345 LT 5 HUEE B e K 1
THEDTHoTo HMOMEBFIHIEDOEE X LED
ERDTHBH, 20X EERBOBITERCE
MU S EDORRBBIIThE L LR ST 0
THY, MEXEDLDTIL—FKTHZ EMBHBH LI,

LA EWX ERM o fiEMIfRc -+ 5 1EAZ R Licd
ThHhsHH, ki< ERM 0d0 i) {bfE, i) HEk
FRIME, i) Bl BT AIHREYRANLLUT
DEBYTHD, i) HEMBEREEY $OVRY RS
A ¥ Thbo TDOFEREE OLD, ii) BIAvV
REEERITHH D, BOFREEEFRALZRTC L2
HEINTWD, iii) BB LTX, L V. TD LD A%
3L.2mg/kg L\ 5 ELDTREELRT?®, & XM
JaEE A BRREREYBIFINIERBEY 00T, &
BHEEYRTEERTWHZLERT B, 2D X 57ci)
~iii) OEFIXLT, MREEESIEDE L L THab

T\ 5 Gramicidin, Tyrocidin, Polymyxin B ¥ X
Ot Colistin &icHFETHZ & TH b,

BETEMBC X AEHENLHRE FI1H) &, 40

(FET#H) OmMERESC 3T, ERM 0 o1k
RS, REEHEER, BESE2IZERCANLCET,
BT 5 &, ERM oHBEFABFIRD X5 CHEEL
5 %0 Tickhb, ERM XffEEs Madtk, MiaEBc
B U, BEoRME, EitEoELi w5, Fexd
HREEEN, BENTEERYLEL D LR X - THEER
PRETHLOTHD, LrdZOMRERCKT51E
A2, SIEERCREWTELIEAT, ROCEZ 5EH
Th5EHAIhD, Thyz ERM OHEERAEF
BT, L0 1KRIERSITHREREOEEENREEN T
BETH D LHE Lo
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STUDIES OF THE MECHANISM OF ACTION OF ENRAMYCIN,
AN ANTIBIOTIC OF THE PEPTIDE GROUP

(II) Supplemental Study on the Disturbance of

Cytoplasmic Membrane

Kensuke Matsumoro, Hipeak:r Miwa and SHozo Nakazawa

Department of Microbiology, Kyoto College of Pharmacy

Enramycin(ERM) even in low concentrations lyses Escherichia coli spheroplasts and Bacillus mega-

terium protoplasts easily. ERM does not transform sensitve bacteria to protoplasts, not as by penicillin

or cephalosporin derivatives.
absorbing materials.

ERM has the action of the release of cellular constituents,
No distinct changes of DNA, RNA and protein amounts of Staphylococcus aureus

US 260 mu

are observed by exposition to ERM. So there are little possibility of ERM to cause inhibition of

nucleic acids and protein synthesis.

This report agrees with the result of previous paper about

morphological study by electron microscopy. Both reports show the antibacterial mechanism of action

of ERM is the impairment of cytoplasmic membrane.



