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Table 1 MICs of FT and NFQ against various
bacteria (pg/ml)
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organism \ 2 Qe
E. cii B <0.08  <0.08
» Q13 1 0.63 2.50
" v W3630 \ 0.32 2.50
E. freundii GN346 ! 0.63 5. 00
Kl. pneumonice GN69 L 032 0.08
Ki. aerogenes W52 l‘ 1.25 10. 00
Proteus vulgaris GMT76 | 0.32 0.16
#  rettgeri GN624 5. 00 5. 00
n mirabilis 15 10. 00 10. 00
#  mirabilis 25 10. 00 10. 00
Sar. lutea ATCC9341 1.25 0.32
Staph. epidermidis TRR13 0.16 <0. 08
” TPR14 0.32 0.16
” TPR22 0.32 0.32
” TPR25 <0.08  <0.08
” TPR28 <0.08  <0.08
Staph. aureus 209P 0.63 0.63
” E642-1 0.63 0.63
” MS642 0.63 0.63
” MS57 0.63 0.32
” MS353 0.32 0.16
7 U9 0.32 0.63
” UINO ' 0.32 0.63

24~48 hr at 37C on nutrient agar
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Fig. 1 Growth curves of E. coli Q13 in the
presence of FT
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Fig. 2 Growth rates and viable numbers of
E. coli in the presence of nitrofurans
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Fig. 3 Effect of NFQ on synthesis of macro-
molecules in E. coli Q13
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Fig. 4 Growth curves of S. aureus E642-1 in Fig. 6 Effect of FT on synthesis of macro-
the presence of FT molecules in S. aureus E642-1
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Table 2 MICs* of FT and NFQ against E. coli

Table 3 Growth inhibitory concentrations of
.FT against various strains of E. coli

T~ _NF FT NFQ
Strain ~__ Strain of E. coli IDso* of FT (pg/ml)
Qi3 0.63 2.50 Q13 0.23
7 (X100)** 0.52 W3110 0.17, 0.11
Wsl10 0. 82 L.25 P3478 pol Ar* 0.07, 0.02
7 (X100) 0.16 0.16 R 0.21, 0.13
P 3478 polAs+* 0.08 0.16 AB2463 rec A13 0. 003, 0.001
. (X100) 0.02 0.04 AB2470 rec B2l 0.12
AB1157###% 1.25 5. 00
7 (X100) 0.63 2.50 * Determined in nutrient broth or HA broth.”
AB2463 recA 0. 02 0.04 % Pol A~ derivative of E. coli W3110 thy
7 (X100) 0. 005} 0.01) sk B coli AB1157 F-, thr, lew, pro, his, arg, thi,
AB2470 recB 0.32 0.63 lac, gal, %y, mtl, str, MCr, tsx
n (x100) 0.08 0.16
* MIC : pg/ml, on agar plate KGHTEMOEAIMZME Dl EoFBEEID, KB
*k () :inoculum diluted B, 7y RELREOMERCRITS=1tr 77 vRE
*xx pol A- derivative of E. coli W3110 thy FIOVERR 05 DNA ATRICHT 2 EETH 5 T LITHHS
*6kx F coli AB1157 F-, thr, leu, pro, his, arg, PTHHH, TORERHEORDD 1 20FEHEL T,

thi, lac, gal, xyl, mtl, str, MCr, tax

DNA BEEOBE FiE A2 BB KIBZ R TEE
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Fig. 7 Growth rate and viable number of E. coli W3110 and
its po/l Ai1 mutant in the presence of FT
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THE MODE OF ANTIBACTERIAL ACTION OF
NITROFURAN COMPOUNDS

SABURO YAMAGISHI, YOSHINORI NAKAJIMA,
Yasuvo Isuikawa and Kyoko Fujsii
Division of Microbial Chemistry, Faculty of Pharmaceutical Sciences, Chiba University

The antibacterial activity of two nitrofurans, 3-dihydroxymethylamino-6-[2-(5-nitro-2-furyl)vinyl])
-1, 2, 4-triazine (Panfuran-S : FT) and 2-[2-(5-nitro-2-furyl)vinyl)-quinoline (NFQ) was examined.
The experimental results determining growth rates, viable counts (Fig. 1, 2, 4, and 5), and biomacro-
molecules (Fig. 3 and 6) in the presence of the nitrofurans suggested that the potent growth inhibi-
tory action of these drugs against Escherichia coli Q13 or Staphylococcus aureus E642-1 could apparently
be associated with the interference of DNA synthesis. Mutants of E. coli, such as the DNA polymerase
I-deficient mutant pol/ Al and the recombination-deficient mutant rec A13, exhibited much higher sen-
sitivity to the nitrofurans than the corresponding parent strains did (Fig. 7, Table 2 and 3). The re-
sults indicate the close relationship between the mechanism of inhibition by the nitrofurans and the
ability to repair the DNA damage caused by these drugs in the bacterial strains.



