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Toshio Kl;qjo: Effect of fradiomycin, panfuran S and furazolidone
on the R factors-carrying Escherichia coli
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LA, & b EAMOBRBERRAE L TBRINIL, SEICERMT 2L LICX->TEE
DRBREDPHD T, IBBRICHENFEDONIICRAT, BEFEBTOELAAINS LD ITIE - 1,

W, BEYOLESRRCHEMLLOS, (WEREROLKBEIERICAIBBKREN,

LA, —HTREE, RE~OIEREADIEACHL - T, InoiCHT 2HEEMHERL,
BMOBERERLTETVS, 5K, ZhsmEEohicit, WLV HIUELMOBRZEREICRE
L5 2RAFEFREATIENERICELET AL BSLITINTE TN S,

REFROEFLOMNPBERBI SO TLHBEOMBEICERR L THHEEZRBE S IR/UEL-T
AV

25, RACBY AREFREEOHRARETEFBR TCORFAOHREETIHZEILD TEL, Th
SREFEHEEMA, B, BEOFEYLE LT, BONCAKNEBRES 2B LT E, AR
OMBEMES DB RBICT 2T ERNS D, AREE L, BEXMELLE->TV 5,

DI ED S, REFERB~OLFERER, HICAMCERINTY 2 EFOEASHRS
AR OsH 5B,

fthy, EMEFHREMD S5 RAFHEICHT AP 1ERBER SN, ARINTE TS, DL,
81 3REFOEZHENONE, %2 3t L EEBZHALT 2 RAOME, BIZIREFRE
i RNRROBBEE AL RTERAOARETH 5,

Lrl, BEFRTLOLSBREADL S, FEERRAFRABEC OV THELALRERZIIELALR
=X

zrT4E, EEREATSERBTHEES 2V IEEMA L L TERAZIOLTVE, 77 9% <1
yvE=btu75 VRONYTZIVSELIVTIFIVY Frieo0nT, EFENSR L FERERRM #
KBEERAY, REFOBREEAD 2 WVIBIRNIBEBILERA 3D 20T LERFT LT,
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I EBMBELUFE

1. EARUERLELJUCRAFREE

it B RBR 1T 6 F U 7o (L2 BREE 8112 AB-PC, SM, TC, CP, KM B XU SAD 6 5T, MERR
BE S L ORBRESRER V0B Th 2,

REFORESESBED (CHw, BAEE LTI NA REOABE K-12, ML14108E6E A L i

BE, AERCTHERAT 38REKRB I N TRRESOEFEHRROKBETH 5,

2. REFREICERL-EH

759F<24 vV (FM) &=tu735 %D/ ¥r7 5 S (PFS) (=dihydroxymethyl furatri-
zine) BXUV7 7)) FY (FZ) 2V, 58, SROEKT, BMCREFREFASED SN TY
5272975y (AF) XU SDS (=sodium dodecyl sulfate) &R L1,

3. REAFREX

RAFEE (RHKBEEN - Y7 2—Y 3 »74 3 (HIB)K3TC, 18K EEK, Z00.1
%, 50 CHEREBICHENTE UV LEH O sublethal DBEICAEL HIB 10l icEEL, X<
BEPER X SIE3TCTISKSRGEE & L1,

chAEN— 4 VY7 2a—Va vER (HIA) FCZhZhER L TMUEEL RS, TEE
Eh OEEANIK2~ 150 EHHEL, T 2nl OBEELEBICEELI,

ho%x, ThThoRAFEHER LA UEAERERABE (SAIZ 200ug. ol , i 5FIZFAH
$25 09,/ nl) ICEL HIA TR Ry FEEL I,

LDXHICHERK, RESSOLWRVES, BERALL LT, RAFSBREINZODLLTHE
L7

1, FALLEEFD sublethal BEIX, FM 0.6~5, PFS0.6~10, FZ125~20, AF5
~20 ug/ ml T, SDS AR ABELEONT, FHEL0.32~50m.nl ZEAL 7,

4 ([EREH

RAFHRECERULRTEKIZ, BoKT, BhX1, &5 L0ILFEHRE 205 12KTH 3, T
NORTEORBUHERIREDHETRT

H, RIENR EICHL, $3BOEHICH T IRIUNT I I0TELERITT 501, R1K
RTEIBVEESHRORTE 1088, REIGBHAZISICHRBELT, RE LK. 6 XX T XTICRZH
ARUCE (SHED 1938kDE 494 k2t L 712,

Table 1. E. coli strains used for epistatic sensitivity test

Origin R* R™ ) Total
Chicken 72 85 50 207
Pig 19 77 115 211
Cattle 7 9 9 25
Goat 4 12 9 25
Horse 6 10 10 26
Total 108 193 193 494

R*, R™: R factors positive or negative
S : Sensitive to AB-PC, SM, TC, CP, KM and SA
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n = &M B =«

1. FM, PFS&ELUFZICLIREFORE

RIIORT L5175, SEREAFHHUERERTHI2BKICDOT, FM, PFSELUFZIKE3RAFD
BEERS I BE, KBOBKRCRETFOREEAMBBD SN T ZAF HLUSDS AL, Z/-
MRE LT, REFOBRBADORES B2, ChOEADRVEBEANREZEL 2,

RAZE~4310FOEEIC DO TRELLY, TNENORADOREYRIIR 3ICRTED T, Ah
DEAATHXDOD TERLLSFOHENRA ST,

AF TROLBET292 (755 HREETREE) CREFOTRTOMBES 3 i—FORETD
BENED ST,

RNTSDS D1.27% (710th 9 &) 1E <, 4 EMEICRACER L - 3ATIE, FZ420.98% (720
th7TH%), FM2:0.80% (755t 6 %) 5 X U'PFS 2 0.75% ( 670 b SEE)DETH 1 a8, X
FIBEMONBTS 0.15% (700th 1 £%) K RAFOARBE LA St

ERALI2ZKEP IRICREFORENRD S, BEHICE >TEND 3,

HRB®EDS 50l Chicken 384 DR 2 SM-TC-SA O 3HIRMEEI Th 208, T~TOEAICE -
THRGRICREINTED, Lrb 3ARBREZ0 I REINZBABB, X 5 2 FRER
SR IAMBHOLREINIFAE2H 2L, HBEADANOEATS TCRREIN TS,
LDTLLEPHFEBICENTRRATFHSHBHARERE CHEELTO 38, I TC HERNREET
HBENZ B, ‘

Chicken 102#kiICH W TR RiNHERH SM-TC-SAD 3AR TH 205, RAFOBRERT~TIHS
DR LIORBIZIZ > T B, ZIEK L, Chicken 598k TiZ SM-TC @ 2 KB TH 3 5, fJH DB
£5Z0F > 2HMRBBICREINTH S,

REAFOBRENELL & 515 - 72 383 Chicken 42 D 4 FIifit#E%!, Chicken 200 2 BB LU

Cattle 14 © 2 AIBT, REOES IMHARS 30O RBBAMIC L - TENH L LS HREIIBICESH
T,

2 FM, PFSELUFZOR'EICHT3(6A

YR RTEICIE B C LIk - T, HABOERICHBRZHY (epistatic sensitivity) IC 723 & & 4
RSN TVE0, FEHRRTEINUFM, PFS, FZNRC D L) BIEERATRTOEIARE L1,

COERIT, R1IRLIcKH78, RYVE108#k, RTE 1934, S5 6 MICRZMDSE 1934 &
MRELTMAT, 494852 EA L1,

Table 2. Comparison of average minimum inhibitory concentration
(MIC) of FM, PFS and FZ for 3 groups of E. cols

Number of strains

tested FM PFS FZ Average
R 108 3.00* 3.17 14.50 6.89
R™ 193 3.68 2.52 13.50 6.57
S 193 1.65 0.95 3.58 2.06
Total 494 2.78 2.21 10.53 5.17

* 459/ ml
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FM&EPFSiZ0ug,/ n&y, FZiz40ug/ml &0 ZhEN2EBEBREXFER L RBEML,

ChiCEBAERLT, £hEho B/ NREEH L BE (MIC) ZR¥b7,
ZEMICOEAEERD, Cho2ERAGL LUBREBICILHN1IRLL, 35iC, EREOF

BHMICAKR®, TOBEER2ITRLI,
M1BiUHE2hHonEMS, RTEER EOMIC, 3XFCHT 2 MIC DAHD/tZ— Vi

KEEL, T MICKLBEROESAD SN TR,
DT EMD, Thd 3XAN, RTBECERNICERT I2EVHIBRRRIBEIRINLE, -1,

—%, SEIKDO\WTAHZE, ANOEAEOR " BLUR ALY, TOFHAMIC WhE{BFEDE
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Figure 1. Distribution of MIC of FM, PFS and FZ for 3

groups of E. coli
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v % %

%%ﬁ*ﬁ@WﬂﬁwRﬂ%%CnﬂtﬁﬂéﬁﬁmCtuﬁ%ﬁiibiﬁﬁc&Tbéo

R EF 0 B LR & LCEBom< , ¥ | RREFOEEMENOR%E, ) £2 RREFERET
ZEMOME, BIRR BCHERNERT Z2RAOARESTEONTN S,

REFOBREWES LT, Mitsuhashi 50 Watanabe and Fukasawa'® 1277 1) v v Rt
DUERI A BB THHC AP TV Bo 7, WA= bo 75 vESK(PFS) L, Tomoeda
£ Inuzuka 522 SDS i, Bouanchaud 52 Hahn and Ciak?i3 ethidium bromide ic & 1LZH
RAFREDHRDI BT EER LT

b REECHC T AERE LT, T2 ) Uy RERSLOF ) U Y vRAMSN T BY
liobe 57 BREBHEMAD~A LKA v vnt, BLSYD FE S bRREBEAICHREINL T 7 #
eA vy (A wA YY) HRIBICERIICHERT 5 C L 2RB TV 50 20M, BRSORY) 77 ¥
Y ViRRMREDH B EEREL T 5,

LM, EERLDORELER L LT, BFEORERXAOHTT, ZOHROWHTESFM, P
FS, FZZRATRNEMA 120

%%, REFREHRECO\ TR, FZ, FM, PFSOIAIC &b TER (0.98~ 0.75 %) 54358
» St CHIZRBE L TRV AFOff (292%) O Vs LUITTH %,

Mitsuhashi 50 1 R*ABEICS1T, AFT09~29 $OREHRTZBHTHY, CORKRS
BDAFDOZHh &3 SEUL T3, L L Todorov én)li?’? yOVvREETIO~20%, Watanabe
and Fukasawaw) IZAFTA1%, T2 VI VALVYIYT20BRENEUREDRERD, ERAT 2
RYEOBICE > TZORBES R > T 5, BEICOVTATS, RGO Mitsuhashi 59 icxze,
KIBET 09 ~ 29 BDEKTH - 7225, RAETII362~66FDxbPTRRICREINILEE
HWEL TV B,

COESHEES LV REKOER, REFOBKATORERLBEL T3 LRbY L, T
bB,Rﬁ?®5%§%$®%“%ﬁ$DE$K%£3n5°C@C&Hé@@%ﬁ&%bé%%én
T3,

RAEFREOEMAE,LOER TS L, HAL/FM, PFS, FZD3 HENIIICIEECHEMITRTH B
in vitro Tb, FROWMERTHBC 0D, XOEKEK in vivo DRT, Z D REPFRFT S
CERBEFEBTHEEVIL D,

®Ric, REBRTEIEZCEICE>Th 2EDOEAICH LEERZY (epistatic sensitivity) IL15
zrEismonTN3ZEDLS, IERCONTIDEDSDRIZRHS 7o

ﬁ%bk%ﬁMMnéﬁﬁﬁﬂﬁig.i%@iﬁi@ﬁ%bkk%ﬁf%éw,RﬂIT%@ﬁm
it tESRBRICHE BT L7- AB-PCE 6 KT~ TICREZHD S Bb HROEK THEA L1,

FHICR L, MICOS%»6Hs 5E, RY, RTEORMICFM, PFS, FZREMHICER L 7,
chicH LT, SEDBARMIC OAGNEBECEBTL, PWonKRY, REALVARZRTH S
TEERLTNS,

XSRS, 3EAMRYEICH LERHBRYCERTIEROVANEN. T LAMDREFIC
mﬁ&?éct&ﬁﬁbf.@%ﬁﬁﬁ??éﬁ@miéome,MQ%MEmﬁmmﬁhfmw&
WZ 3o

ha 5 b MEREERICHT 2 PRSO BB W<, PFSHEMEIIEL, £ PFSHHRES
DREAFRIBHTHRTHEERNTNE, PFSHEBEOLBVWERABKZERNOEABEDODLINT L
X200, H50RbELEMBLLICL WV ERLZODHE STV, SOoED» SRKERD 56
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RBEELBbNO S,

SEORBRTIE, B RTECKRENAERTIE0DU TV 3 EMERNBE LTHER LTI,
fli & DEFEHHBEOBBEE T, BHOFERAE L VEKRICEEBT 2.0 CIIMIC ON%H4 BT 3
L0, BWHEBBRELRT 3HESOVELSICBDNE, COEMSAEX O ICRIEMR 7210,

AELBROBNTHLIREFRENOL RT BT RINICIEA T2 %X % FM, PFS, FZickp 3
LRTEL 1008, FEHRAKBECHBROBOHEFEALZEL, BEESSEVC L2 mD B,

\' B L)

75944 v (FM), <75 vS (PFS), 75 Fv (FZ)D 3KKEAL, RY XBE
T 2REFOREDRS SO RUBEDRIS 20 EHLARE L, ROKREEB I,

. REEXREHERTE 2KZH, E~4310E0EXC>I T, FM, PFS, FZo REFR
EHRERNILCAH, 2OBRIANGIEL, EhEh0.80, 0.75, 0.98% T, ch oD@EIRT 7Y
77E/DENDK V3 LITTH- 7,

2. 3EANRTECKENCHERT 20E0%E, RTE 1088, R E 193DV TMIC O
EEBICEBRLIECA, £<ENL, ANOBRCSABEOHBEERER L, 7277L, SdRO®E
TR AB-PC% 6 5|ICRIMHDSE 198 KIC2 T}, BHTEVESIHAETR L.

3. 4EEMLFM, PFS, FZO 3 XA, BEAEL SXEHRKBEORBFREHND 3
Wiz RY BRERNICERT 2 XL LTOEDHRBD SOl o720 L L, ChOERIRESR
SRR RB B I B IR O HBITE A AR Lo
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Summary

The eliminatory action of fradiomycin (FM), panfuran S (PFS) (=dihydroxymethyl
furatrizine) and furazolidone (FZ) on R factors and also the specific action of these
drugs on R factor-carrying (R™) strains of E. ccli was investigated.

1. A total of 12 R” strains were treated with sublethal concentration of each drug
for 18 hrs. Then, cells were streaked on the heart infusion agar plate and drug resist-
ance of each colony was tested. Thus, a total of 4,310 colonies were investigsted.
The frequencies of elimination were very low, such as 0.989, in FZ, 0.809% in FM and
0.759, in PFS. These values were rather low as compared with 2.929, in acriflavin
and 1.27% in SDS which were obtained as control.

2. To investigate whether the specific action of the drugs on R’ strains could be

obtained, the average minimum inhibitory concentration (MIC) of 108 R' and 193 R strains
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was calculated and was compared. As control, MIC of 193 susceptible (S)strains for
AB-PC, SM, TC, CP, KM and SA was also obtained.

There were no differences between average MICs of the R* and R™ in any drugs,
however, the average MIC of the S strains was significantly lower than those of the
R* or R strains.

From the results obtained, the author could not conclude that the 3 drugs, FM, PFS
and FZ, have eliminatory action on R factors and also specific action on R" strains of
E. coli.



