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Eliminatin of Drug-Resistance (R) Factor in Eccherichia coli by
Treatment with. Alcohol
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feiEIL-& YT & 5 —{fi® alcohol 73 R ¥k
EEHEZHB 50 E0%k mEZL 1 O methyl al-
cohol 2»5 JRZE# 12 ® n-dodecyl alcohol iz
W Escherichia coli K12 W3630 (R100-1) (= x
THERZ AT L7, |

ZDFERRERL XD 5 F TOEHE alcohol i
T2 D ER X BO LT, KFEE6LLED Hik
alcohol IZfREEHERD B, b”@;ﬁﬁw)iﬁﬂjjn&
HICBRER D EHL LB HmE R Lz, B
decyl alcohol # X 8 n-dodecyl alcohol Tl
AR DBRESIR 2 Rt 7 BB 7, i?ﬁ: n—
dodecyl alcohol Tk R RF DB R 4 31
BTz,

&

EATEBL 0BT 7T A AR AT LE
T&dH5 Lithium dodecyl sulfate (CA'F LDS)
¥ X O Sodium dodecyl sulfate (LLF SDS) o
KIBHE R RFREERC > W TRz, £2AT
= A7 b L7\, alcohol B Tx R R+

[l

SREMERZBT 50BN BEkOD 5 &
Do

At —{fo alcohol iz DWW TIRER 1 D
methyl alcohol 7>5 KFEE 12 @ dodecyl] alco-
hol Z vy, [FEU K KIFE D R RFiZxt4 51EH
PR L, REEG6LLEDEM alcohol 23\ T
SREVER %3RO D THE T 5,

«.:. 7) b‘C‘ 3;)

EERMF L S IS HE

EHEGECIC R BF

Escherichia coli K12 W3630 F~(R100-1) (TC,
CP, SM, SA) XU E. col: K12 W3630 F~(R
100) (TC, CP, SM, SA) =iz R100-1 iz o\»
TEBREZIT -7, BRI DR KFES M
EMBEL V5B EINILDTHD,

#i#h pH 7.6 @ Antibiotic medium NO. 3
(Penassay broth DI'F PEB) (Difco) & Heart
infusion (LAF HI) Z2RELH (3280 2 AW,

#Hl Chloramphenicol (LAF CP) (=1b),
Tetracycline hydrochloride (DL'F TC) (Le-

derle) Streptomycin sulfate (LA SM) (HB

iR), Sulfisoxazol (BA'F SA) (lLzRW) AW
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Alcohol g5z alcohol X%k DB TH 5,

C 1 methyl alcohol CH;OH

C 2 ethyl alcohol C,HsOH
C 3 n-propyl alcohol  CsH;OH
C 4 n-butyl alcohol C4HOH
C 5 n-amyl alcohol CsH;;OH

C 6 n-hexyl alcohol
C 8 ri—-octyl alcohol

CH; (CH,)s OH
CH; (CH,); OH

C 9 n-nonyl alcohoi CHs; (CH,)g OH

C10 n-decyl alcohol CHs (CH,)9 OH

C12 n-dodecyl alcohol CHj; (CHs);; OH

%ébﬁalcohol & LT B-phenethyl alcohol
Cels (CHz)e OH (fiLd FmyeiizE) 4 Fv 7z,
BhRBEE n-capric acid CH;(CHsy)g COOH (Ffn
YEREEE) ,

“Alcohol (c & 5 R AFDikE

methyl, ethyl, n-propyl alcohol |Z7kiZE M
D7 OEEEMC mIL 72, REH AL Lo al-
cohol ¥ X% B-phenethyl alcohol ix7kiz RiA
WDz OEBRIZER L2, T7bb, SERE
TEEFNC D WTC #ET L7288, Tween 80 (sor-
bitan monooleate) (Fe&li®k) 19 Buks al-
cohol IFHEADL Y, F-ThHE R RFDkk

FVERZREI WO THEAL 72, £7° Tween 80,

1% 7 PEB T alcohol % 10% & X " 1% DVEWE
LU, zhaEiz Tween 80, 1% fin PEB iz fRE

B (BEREHRIREE) kL 72, kiz PEBiz

PESE U 72 MBI O 2 R HLT 104 51 FiR

143% 15 19844

L, 2@ 0.1ml Z7jic alcohol ixhn PEB 8241z
g%, 37°C olEiBMEIC HELE L 7=, Pk
EERE (24, 72, 120, 168, 240 p5F) - HoOR
BLAEHIY FiREE D, BMEMRLCHIE
KMz E =, 37°C, 18~24 REfRI#EME, &P
IS0 7L 200 D FE 2w =— %L, HI
FER AT+ £ O TC, CP, SM % 20 ug/ml, SA %

200 pg/ml 55 HI RPABUCEEREL, {b%

FRIEGIZ & £ WERFRICHEF L, (LEREA]

CEEFRICEB LV 2 r = 2 EOE, T

mob REFORESNI D ERE LT,

X B R &

1. st Alcohol i- & 3 R100-1 Ok

methyl, ethyl, n-propyl alcohol Cix R [
FoBREZROLNENP 72 (1), n-butyl
5 & 0 n-amyl alcohol 584 CIREIXTRD S
T (R2), RFEE6D n—hex.yl alcohol TI%
(£3) 168RRALIIRE DR EMNED B, (/-
R RF 0+ 7chbn TC Mtk CP,
SM, SA fiHEDRIE L 72d O/ STz, T
n-octyl alcohol Ti% (%&£ 3) T2R:HEIE R B
T oM 5 B b 240 BRI T 11~12% 12 L
72, n-nonyl alcohol Tix (F4) 72 B LIERR
B B, 240 B TIE 37% 1 FEL 72, n-
decyl alcohol Tix (F£5) 120 KpRELAREZE R x
[AEAEMERD S, 240 BERETIEHE 99.5% i<
L 7, n-dodecyl alcohol TiXELHE & F5551EAN

L g\ 7o B R H RIS S 8 < 15 7208 (K 6)

Table 1 Elimination of R-plasmid (R100-1). by treatment with various alcohols

| R . o

Time of Frequency of drug susceptible colonies (%)

incubation methanol concn (%) ethanol concn (%) n-propano! concn (%)

(br) o 1 2 3 1 2 3 0.5 1 2
24 0 0 0 0 0 0 0 0 0 0
72 0 0 0 0 0 0 0 0 0 0
120 0 0 0 0 0 0 0 0 0 0
168 0 0 1 -0 0 0 0 0 0 0
240 1 0 0 0.5 0 0 0 0 0.5 0

Medium : Penassay Broth
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Table 2 Elimination of R-plasmid (R100-1) by treatment with various alcohols

, Frequency of drug susceptible colonies (%)

Time of |

incubation | n-butyl alcohol concn (%) n-amyl alcohol concn (%)

(hr) 0 0.2 0.4 0.6 | 0.05 0.1 0.2
24 0 0 0 0 0 0 0
72 0 0 0 0 0 0 0
120 0 0 0 0 0 0 | 1(2)*
168 | 0 0 0 (0.5)% 1 2(1)*% 0
240 (1) 0 0 0o 1 1 0

( H* . Percent of colonies showing TCs CPr SMr SAT
( )**: Percent of colonies showing TCr CPs SMs SAs
Medium : Penassay Broth containing 1% Tween 80

Table 3 Elimination of R-plasmid (R100-1) by treatment with various alcohols

oy . s
Time of Frequency of drug susceptible colonies (A)_
incubation n-hexyl alcohol concn (%) - n-octyl alcohol concn (%)
(hr) 0 0.02 0.04 0.06 0.08 0.1 0.02 0.04  0.05
24 0 0 0 0 1 0 0 1 0
72 0 0 1 0 2 0 0 2 5
120 0 0 1 0 3 0 0 2 8
168 0 0 1 0 9 0 0 2 5
240 1. 1 4 1 6(9)** 2 8 12 11

( )Y**: Percent of colonies showing TCr CPs SMs SAs
Medium : Penassay Broth containing 1% Tween 80

Table 4 Elimination of R-plasmid (R100-1) by treatment with n-nonyl alcohol

. 3 1 (7)

Time of Frequency of drug susceptible colonies (%)

incubation n-nonyl alcohol concn (%)

(hr) 0 0.02  0.04  0.06 0. 08
24 0 0 0 0 0
72 0 0 0 5 0
120 0 0 0 4 2
168 0 0 0 6 10
240 1 0 0 14 37

Medium : Penassay Broth containing 1% Tween 80

72 REEIDARERR £ 23580 B, 240 BRI THE 79% b D75 E REAFOHEEERFHFERITE N Tz,

CFE L7, 240 R CH% & TC, CP, SM, SA 2. §43% Alcohol | & 2 R100 g3k ic DWW T
THEDNE L T\ 5 b ooft CP, SM, SA fitte  R100-1iz#f L2 LWV IREMEAIZ R L 72 n-decyl

OPFELTVBE L0, TC oL M% LTwad  alcohol v R100 ikt3 2 BRESNEL#ET L
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Table 5 Elimination of R-plasmid (R100-1) by treatment with n-decyl alcohol

3 . . 0
Time of Frequency of drug susceptible colonies (%)
incubation | n-decyl alcohol concn (%)
(hr) 0 0.02 0.04 ~0.06 0.08
120 0 1 7 20 30
168 0 9 90 o | | o0

Medium : Penassay Broth containing 1% Tween 80

Table 6 Elimination of R-plasmid (RlOO—-l) by treatment with n-dodecyl alcohol

r i Ty . )

Time of Frequency of drug susceptible colonies (%)
incubation n-dodecyl alcohol concn (%)
Fhr) 0 0.1 0.3 0.5 0.7

24 0 0 0 0 0

72 0 2 1 1 6

120 0 35 2 0 6

168 0 71 7 0 14

240 1 - 15(33)%* 41(7)** 34.(1)%* 3(5)%  (71)*

¢ )* Percent of colonies showing TCs CPr SMr SAT
( )**: Percent of colonies showing TCr CPs SMs SAs
Medium : Penassay Broth containing 1% Tween 80

Table 7 Elimination of R-plasmid (R100) by treatment with n-decyl alcohol

Time of Frequency of drug susceptible colonies (%)
‘incubation | n-decyl alcohol concn (%)
(hr) 0 0.02 0.04 ' 0.06 10.08
24 0 0 0 0 0
72 0 2 0 0 0
120 0 1 0 1 2
168 0 1 0 1 3
240 0.5 0 3 3 3
"Medium : Penassay Broth containing 1% Tween 80
7ot (RT) MERROS T R100 TrEiE®rx n-decyl alcohol 1282+ % fgHlE X LT n-
B olc, ZOBRRPIT Y Y ARBBECRON: capric acid v, FU < Tween 80, 1% #n
BEREFRIUTH -7z,  BEMLTHGT L7t (R 8) BREFRIMMES o7, T
3. ﬂ‘éﬂﬁﬁ&?(: & %3 R100-1 ;mfgEICHWT bbb, IRIFEROAICIX alcohol XD %ﬁ%i&ﬁ%
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Table 8 Elimination of R-plasmid (R100-1) by treatment with n-capric acid

. 3 ] (2)

Time of Frequency of drug susceptible colonies (%)

incubation n-capric acid concn (%)

(hr) 0 0. 04 0.06 0.08 0.1 0.2
24 0 0 0 0 0.5 0
72 0 0 0 0 0.5 0

120 0 0 0 0 3 0

168 0 0 0 1 0 0
240 1 0 0 6 0 0

Medium : Penassay Broth containing 1% Tween 80

Table 9 Elimination of R-plasmid (R100-1) by treatment with g-phenethyl alcohol

_ Frequency of drug susceptible colonies (%)

Time of

incubation g-phencthyl alcohol concn (%)

(hr) 0 0.02 0.04 0.06 0.08 0.1
24 0 0 0 0 0 0
72 0 0 0 0 0 0
120 0 0 0 1 0 4
160 0 1 0 1 3 11
240 1 1 0 2 5 20

Medium : Penassay Broth containing 1% Tween 80

HIMEW T EDIIR STz,
4. f-phenethyl alcohol |z & 5 R100-1 o
BkicDWT
B-phenethyl alcohol ZHw [ U < Tween
80, 1% hpizih© R100-1 izxt 4% R KF DR
tERZ T Lo /R (B 9) 120 RefCAREERE£AF
R ERO B 240 Rl Chem 20% 1 2Z L 7,

e B
GIEILE BT 5 IRHEEY 5L U7 v %1

RNFBREFEHD $§EX BRoh, HiZ LDSD kX
K SDS® 7' 7 2 3 FERE(ERIGERNTH 5,

- BAGHE= AT LUy IREBO#H alco-
hol iz R RFIRZEAVER © BfEL MO 57280 Kk
¥ 1o methyl alcohol 225 REEK 12 ® n-
dodecyl alcohol iz oW THS L 7R, REK
175 L 5 &k alcohol 1213388 b hF, BE

BEE= R TFAETH L5 Y Y AREEICOWT R

6 @ n-hexyl alcohol X UFN X REK
D%\ ik alcohol IZFREAERBRD S, D
SREROMINE HICRERLE AR, REK
10, 12 n—decYI ¥ X X n—-dodecyl alcohol T
EEWBRERLED /-, F72 n-dodecyl alcohol
Tl R NFDBEERRNSEFEHTH - 72, n-dode-
cyl alcohol X b REE D%\ alcohol 1% Tween
80. 1%hn PEB CIafMNEL, ZHF T oW1 Tix
SERRET L 7D - 72,

alcohol @ R HFBREMEAH F, 7273 L 120
RRRCAREIC BN, 240 CFERE s &7 1
FARB= AT VIEICHERS & [RERDFEE
EL, EMRICEBPREI DN LR EnA
HRTHD, |

F 72 IRIERIC DV T b BREEASRE Sh T
% ay, E &YX n—capric acid & FHIZMEY T 5
alcohol ©T& % n-decyl alcohol ZF\~, I&H5EE
L alcohol DFRELNF A b L 7=#55F, alcohol
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DD G BEPCHEHTH D T E3HBAL 72,

alcohol ® R & %l@%%{’ﬁ}:ﬁ@%%f% DOV,

FOBREVER S RI00-1 12 BRI EL, R100 T
BTHDH T EILHDD 0)7»#»%@&17&7/1/%
Dty LFFRTH YD, HMERBAEORE R BT
BRI AR BOSNG & A, alcohol
OVER S £ 7-MEREL N L C G ECEEL R
EL, RREAFOENE HET S, £720F RE
T () BHICERWI :%&“%Vﬁﬁ%% ZNEReE EBEZ
L5,

— B EEIK alcohol TH % B-—_phenethyl alco-
hol 2w RI00-1 izt 2 EHZ TN L T
7, 0.19% ORET R WAFD REEH 2 "1 C
L& 387>, B-phenethyl alcohol iz oW TCix
Wada® & 38 Escherichia coli C600 ¢ F RFD&
%28, —F Nunn® 537 alcohol 3 E. coli
D phosph011p1d S BEEL, TOBRED
DNA #kBIEZIAET 2 alRe 2RI L, F/2
Masker® &3 DNA BHEIAORE 2 dbh~TW»
26 '
BT, g4t alcohol iz kv Tix, REHETFOR
FERIT alkyl 20 RZEE 6 DL EDEfk alcohol
CEH S RER O & 3T F OFREVER b 3
{Tleh, DT EDDEH alcohol DY, RO
= LikE o DNA 8RR EEs» 5.2 40
1% alkyl ZEORFES (F72iF alkyl o#iR) H
BLTWLZ LTS THD, REFIOE /2T
12 T OB FRIC FEEI R KT REE
CEBRWUIREESE IS L IR FEALND,

g4 alcohol ® R HF BREMER oW T,
REEkDLHEBEEATNEOT, SEREICH
T 5 TETH D, |

!

i =

PR OEBEEE BT R RFER 1 5 120
$H=\—{li alcohol iz >\ T Escherichia coli K12
| W3630 (R100-1) izxt7% R k%[&,%é;-{/ﬁﬁﬁ Z ¥

—_—

14% 14 19844

At L 7k R IR Db m 2 1572,

1.

FRFRL 72\ L 5 DfEHR alcohol iZi3fRrE

ﬂfﬁﬁiu &) %hf"; U,

2.

REG6 L b 12 0EK alcohol iz R A+

@%ﬁ%%mb REBEH D BEME Ko 18
I E D, I KFHKHI0 D n- decyl 12> n-
dodecyl alcohol TERIZ REERAN D SN

726
3. n—dodecyl'alcohol Tt R FF oAt
%fiigﬁﬁf & - 726 |
4. alcohol L5 R AT REER % L
L7284, alcohol oBID Fu fEFHS EHH TH
%, -
< o

D WeB=, Bl E, SFREE: 7996
fiZY Fv 4® R FHTRREFR T20T. #h8
Wpask, 14 37-45, 1984.
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