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Effects of o-phenylphenol on Escherichia coli-phage systems and Bacillus subtilis-phage

systems.

WEeI-WEr Wu,2 Micuaiko Hisano,! Fumio KaTo,! and AKIRA MURATAM

(Department of Applied Biological Sciences, Saga University, Saga 840,1; Department of
Microbiology, Northwest University, Xian, People’s Republic of China?) Hakkokogaku

67: 147-152. 1989.

We had found that ¢-phenylphenol (OPP) induced marked premature lysis of
phage-infected cells in the Lactobacillus casei-phage J1 system.
This paper describes the effects of OPP on Escherichia coli-phage systems (T1, T3,

T4, T5, and ¢ X 174) and Bacillus subtilis-phage systems (M2 and SPOI).

OPP was

bactericidal at 8-10x 10-4 M. At these concentrations, it did not affect the infectivity

of free phages or adsorption of phages onto host cells.

It inhibited the growth of phages.

The number of infective centers decreased with T4, T5, M2, and SPOI, but not with

T1, T3, and ¢ x 174.

OPP induced moderate premature lysis of cells infected with T4 and T5, while it

inhibited the lysis of cells infected with T1, T3, and ¢ x 174.

It induced mild lysis of

cells infected with M2 and SPOI, but this was not specific for phage-infected cells.
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Fig. 1. Effects of o-phenylphencl on cell growth and colony-forming ability of

Escherichia coli B.

Bacterial cells (2X108/ml) were incubated in bouillon broth with OPP at 37°C.
The initial number of cells is represented as 10095.

Concentrations of OPP: -~ OM; O, 2x10™*M; @, 4X10™*M; A, 6X107*M;
A, 8x10#*M; [0, 1 X103 M; m, 2x103 M.
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Fig. 2. Effects of o-phenylphenol on cell growth and colony-forming ability
of Bacillus subtilis Y.
See the legend to Fig. 1.
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Fig. 3. Effects of o-phenylphenol on one-step growth of phages.
Bacterial cells (2X108/ml) were infected with phages (m.o.i,, about 0.1). After
3min of adsorption and 2min of antiserum treatment, the infected cells were
diluted 1:2000 into bouillon broth with OPP and incubated at 37°C. The
number of initial infected cells is represented as 1.
Concentrations of OPP: see the legend to Fig. 1.
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Fig. 2 ¢ Bacillus subtilis Y tx39 % OPP Dy
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Fig. 4. Effects of o-phenylphenol on lysis of phage-infected cells.
Bacterial cells (2X108/ml) were infected with phages (m.o.i., about 1) and the
infected cells were incubated with OPP at 37°C.
Concentrations of OPP: see the legend to Fig. 1.
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Escherichia coli B 25X 4% T, T3, T4, T5
77—V TR, BEEORENERETHS 8X10M
BXUZNP EICBWT, 77—V OHHEIITAKHE
Zxhf. T & T3 77 -9 TR, BERPLOELD
B&H SN o7, Fig. 3 leRdT &SI, T4 & TS
7 > =Y TR, HEHY B PHISBELD RS
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DEBTIE, TR77—VOEALERTH .
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HEEINK. et LT, T4 & TS 77—YT
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The T EpmRI N,
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7 —J T3, Fig-4 IKRTXI I, RENEED 1X
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SN ot Fi, 8x10*M DITORETIE, B
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OPP 07y —vitHd 2ERAIKDVTIE, T8k
BbISdn otc. #CTEELIL, Lactobacillus casei-
N 77 —VFREFVTHEL, ROZEZM-T. P
()OPP I, BFHEICH LT 2X107°M TREMICE
BT5. QRENBEIKBNTY 7 —YZRELLE
V. )7 7 —VOBREEHELRY. W7 7Y DH
FEEMET . COLIBEDLIRECEHDTS.
(6)7 7 — YV REEOBRAHEEFELT 5.

EKRZRIZ, Escherichia coli D 52D 7 v — I FR(T],
T3, T4, T5, $X174) BX U Bacillus subtilis O 2D
D7 7—Y% (M2, SP01) izx49 % OPP OfERICD
WTHIRE LI DTH 3.

BEEICHT S OPP DERIIL, BEHRICE >TAHL
T B4, 8~10X10*M TREHETDH ~7. BE
D Lactobacillus casei @ 2X1073M jTHX, 43
UTOBETH 5.

OPP DREMBEEICEVT, 77— Y RELER
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nNiid-7z. chid, 1 7-—-VOoFELELELTH
5.
OPP i1, 7 y —VOBEIE L1, EXEHOR
BWRECBOTTHD, 7 r—VOBMEEELEE
BOAEBHE L ORMICEBRISEEZRZRD 508
=7z, Bacilluus subtilis Y-SP01 7 » — P Z TR, #
BHSBETS 7 7 - VRBBEREEI NS, BXH
DEBRZTARMAOCNIBETHY, TTTHER
PRRREZER S SNV,

AR, WEARILXCSY27 7 —VHEEZER
Wit T23bDTHDH, Lactobacillus casei-J1 7 7
— U RDBE LR, Escherichia coli & Bacillus
subtilis D7 »—IRITBOTH, FOFEIRLE
WERYD, OPP 23 7 7 — Vi, ERLOMHE
BEEALERVEEZONS.
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OPP 0 BEMIEE T 7 7 —VORENEEINS
L%, T4, T5 M2, SP01 7 » — U Tit, BEduid
WL MHSNt. Escherichia coli ® T4 & TS5 7 5
— T, BB BRI TH - 7203, Bacillus
subtilis O M2 & SPOl 7 » — Y T3, B#IERDT
» otz (Fig.3). M2 & SP0l 7 » — U iTdsi) B R
DAL, Lactobacillus caser D J1 73— D
BAIBEULTEY, BHBREICLS KD ILAHA D,
EEICERBELAET S L, ELVERRIALNT,
RBEBEDOWS O B KL 1210 TH -7 (Fig.
4). Bacillus subtilis Y DL, 77— VIEREET
HOPP DZDEETIE, EEBEDWZPHERELD
BHOLNBEDT (Fig.2), 77—V BRYEHOEEEE
B, 77—V ELEBARREOOTHEEEZONS.
Uies->T, BPEHLOFELWRSIER, BHBRICK
3HDTIIEL, REEMBRICSTSZ77—Y5/
LODBRIEIVLUEBEECLZHDTHAD.

ZhCH LT, T4 & T5 7 7 —vicBiF 2@
DO, BHAEICXE DOTHS (Fig 3, 4).
Ll, COEE, OPP itk 3 7 7 —VEREEDO R
B3, OPP OFmm»oAETT ¥ T2 %
EIIEMESDTH »T, HIONTHEENTT TS
N77—YDBEAERE-TVS. BEAEDERE
FIC20 TR, J1 7.7 — Y DBEA LERWITIIFERT
H-T, 77— VDORPICK » THEBUEOHEK LI
Bz @8 LT OPP Msifamic A, MERROREE
BEULIBRTBDIc, YERIIKBETSEELD
ha. :

L2 #

ARBRIMADORERE LTABINT NS A VLT
2= NWT =/ — D Escherichia coli D5DD7T 7 —
% (T1, T3, T4, TS, $ X174) B KT Bacillus subtilis
D2oD7 7 —TFk (M2, SPO1) jcxtd AER IO
THRL, ROT LGP T,

WEXFIcT LT 8~10x10~M THRENICIER
T5. QBRBENBEICBVT, 77r—YEREMLLE
V. 8)7 »—VOREEHELEV. )7 7 —VDH
FEAPRET 5. T4, T5, M2, SP01 7 » — U T3, &
geh s d 3. 65)T4 & TS5 77 —UTi, 77
—VRYLEORMAE 2 FHiEd 5. LrL, EHROD
Lactobacillus casei-J1 7 y —VRDFEAHICH~B &,
BHHEEDED. (M2 & SP0l 7 » —YTHLNS
Y LDORADS, FHBREICKZOTREL.
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