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RFEVVEAVT IV SOBEKEECHTAIEEY

4 g - BB — R SRR
B B RFEERFRREDFERE

(FBFn 49 4£ 2 A 15 HSA)

=bte7 7 VHEBENBEEERSIEREDL S VX0 HHEHEFE
S, Clostridium it L CERHEEEYE T B # : ATCC #, MOORE (Virginia Polytechnic
ZERBEIRTWATY, KBTIX, =trT7FVEH Institute and State University) &Jf (B{LZEH%
BORAF S veAY7 7 YSORSHERCHTHHE D »O055K, bUREERFAK (Table 1~4),
B oW THET 5, ThbHOBEFRIETHREYBFRF L ETHEEANRE

Table 1. Antibacterial activities of panfuran S and panazon for
anaerobic cocci

MIC (ng/ml)
No. Species
Panfuran S Panazon
1 Ps  productus (ATCC 27340) <0.0015 0.024
2 Ps intermedius (G—131) 0.049 0.39
3 Ps  parvulus  (Moore 5229) 0.049 0.098
4 Ps  foetidus (6 F—12) 0.006 0.195
5 Ps anacrobius (966) <0.0015 0.098
6 Ps anaerobius (B—38) 0.049 0.39
7 Ps  putridus (M—54) 0.012 0.098
8 Ps  micros (Moore 5462) 0.003 0.024
9 Ps asaccharolvticus (R—16) <0.0015 0.024
10 Peptostreptococcus sp. (G—1 —7A) <0.0015 0.024
11 Pc aerogenes (757) 0.195 1.56
12 Pc  constellatus (ATCC 27513) 0.195 0.195
13 Pc prevotii (ATCC 9321) 0.049 0.39
14 Pc  saccharolvticus (ATCC 14953) 0.049 0.195
15 Pc variabilis (R—54) 0.049 0.39
16 Pc  variabilis (ATCC 14955) 0.012 0.39
17 Pc  anaerobius (R—90) 0.049 0.195
18 Pc  asaccharolyticus (ATCC 14963) 0.003 0.098
19 Peptococcus sp. (R—40) 0.006 0.195
20 V' alcalescens (ATCC 17745) 0.049 0.39
21 V' parvila (9816) 0.012 0.39
22 A fermentans (ATCC 25085) 0.049 0.39
23 A fermentans (ATCC 25088) 0.049 0.39
24 M elsdenii (ATCC 25940) <0.0015 0.024
25 M elsdenii (G—1—-1 C) 0.003 0.195

Note :  Medium; Brain liver heart (Difco)
S Peptostreptococcus,  ¢; Deptococcus, A ; Acidaminococcus,
M ; Megasphaera



1444

CHEMOTHERAPY

NOV. 1974

Table 2. Antibacterial activities of panfuran S and panazon for
non-sporing, gram positive, anaerobic bacilli

MIC (pg/ml)
No. Species
Panfuran S Panazon
1 E aerofaciens (ATCC 25986) 0.012 0.195
2 E aerofaciens (4 B—12) < 0.0015 0.185
3 E aerofaciens (4 B—13) 0.049 0.39
4 E limosum (ATCC 8486) 0.024 0.39
5 E lentum (ATCC 25559) < 0.0015 0.049
6 E lentum (H—1) < 0.0015 0.049
7 E alactolyticum (ATCC 23263) 0.012 0.39
8 E alactolvticum (H—2) 0.003 0.049
9 P avidum (ATCC 25577) 12.5 0.78
10 P granulosum (ATCC 25564) 12.5 1.56
11 P acnes (ATCC 11828) 12.5 0.78
12 P acnes (ATCC 11827) 12.5 1.56
13 P acnes (P. 15) 12.5 1.56
14 B infantis ss infantis (Ma—14) 25 0.098
15 B infantis ss lactentis (659) 0.003 0.098
16 B infantis ss liberorum (S—176 €) 0.049 0.39
17 B breve (S—1) 0.049 0.39
18 B breve (BT—5) 0.049 0.39
19 B adolescentis (E—194) 0.098 0.78
20 B adolescentis (ATCC 15703) 0.195 0.78
21 B adolescentis (ATCC 15705) 0.78 1.56
22 B adolescentis (ATCC 15706) 3.125 1.56
23 B adolescentis (BT —9) 0.006 0.098
24 B longum ss longum (S— 3) 0.049 0.78
25 B longum ss longum (BT—1) 0.049 0.39
26 B longum ss animalis (R—101—8) 0.049 ‘0.78
27 B pseudolongum (PNC— 2 — 9G) 3.125 1.56
28 B parvulorum (S—50) 0.012 0.39
29 B bifidum (.s—319) 0.012 0.39
30 B thermophilum (P2 —91) 0.049 0.39
31 A bovis (P. 66—A) 0.006 0.024

Note :
E ; Eubacterium,
A ; Actinomyces

LTHB o ZhbiX 1008k, T6 HETD 5o
FiEEYE: (MIC) ORIEE : #iREY GAM HKiERE
(GAM EFBE A LEREFF L, HED 12 REC
FER) T 40 BRI S5 L#%, Infusion Broth (BBL)
W2 XoC, # McFarland No.1 DR L CERE
K E Lico FRBIRECHRIEHR % & & Brain Liver
Heart Agar (Difco) EARICAEK 1mm OEEH ¥ 3%

Medium; Brain liver heart (Difco)
P ; Propionibacterium,

B ; Bifidobacterium,

BLSAWNT AT » ¥ AR IO THREZRIK L,
Steel wool % (C0p10%, Na+90%) ic & ) 48 FsHilifk
SEELCODHMEOFEYHRL, MIC2RD,
VAT 4 VIR X BB OEEORN : v AT 4V
—igRtE % 0, 0.025, 0.05, 0.1% (W/V) whn x %
Brain Heart Infusion Agar (BBL) ¥ X0 GAM %X
(BK, 0.03% DYARF 4 VEFHT ) a—LEEF Y
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Table 3. Antibacterial activities of panfuran S and panazon for
non-sporing, gram negative, anaerobic bacilli

MIC (zg/ml)
No. Species
Panfuran S | Panazon
1 |B  hypermegas (ATCC 25560) 0.049 0.39
2 |B furcosus (ATCC 25662) <0.0015 0.098
3 |B praeacutus (ATCC 25539) 0.049 0.39
4 |B oralis (ATCC 15930) 0.003 0.049
5 |B fragilis ss ovatus (Ju—6—1) 0.003 0.098
6 |B fragilis ss vulgatus (Ju—14) <0.0015 0.098
7 |B fragilis ss vulgatus (W—5) i 0.003 0.098
8 |B fragilis ss distasonis (Ju—11—2) ‘ 0.006 0.195
9 |B [fragilis ss distasonis (W—17) 0.003 0.098
10 |B fragilis ss thetaiotaomicron (Ju—2) 0.003 0.195
11 | B fragilis ss thetaiotaomicron (W— 3) 0.003 0.098
12 |B fragilis ss fragilis Ju—1) 0.003 0.098
13 | B fragilis ss fragilis (W-1) 0.006 0.098
14 (B melaninogenicus ss intermedius (ATCC 25846 ) 0.003 <0.006
15 |B  melaninogenicus ss melaninogenicus (ATCC 25845) 0.003 <0.006
16 |B melaninogenicus ss asaccharolyticus (Rm— 1) <0.0015 <0.006
17 |B  biacutus (Sf—17) 0.003 0.049
18 | B clostridiiformis ss girans (2013) 0.006 0.098
19 | B ruminicola ss ruminicola (Nakajima) <0.0015 <0.006
20 | B putredinis (2 —L—5) <0.0015 0.098
21 | B clostridiiformis ss clostridiiformis (Fn) <0.0015 0.049
22 |F  varium (ATCC 8501) 0.098 0.78
23 | F varium (Ju—40) 0.049 0.39
24 | F ryussii (ATCC a 5533) 0.003 0.049
25 [F  necrophorum (W—12) ’ ‘ 0.003 0.098
26 | £ necrophorum (H—12) . 0.024 0.78
27 | F necrophorum (G— 3) ' 0.012 0.78
28 | F gonidiaformans (T—176) , 0.049 1.56
29 | F glutinosum (Ju—21) : 0.049 0.78
30 | F mortiferum (Ju— 2 —46—2) 0.012 0.78
31 | F wucleatum (B—1) 0.012 0.39
32 | F prausnitzii (FM— 8s) 0.003 0.39
33 | L buccalis (ATCC 19616) 0 012 0.098
34 | L buccalis (ATCC 14201) 0.049 0.098
35 | Bv fibrisolvens (ATCC 19171) <0.0015 0.024

Note: Medium; Brain liver heart (Difco)
B ; Bacteroides, F'; Fusobacterium, L; Leptotrichia,
Bv; Butyrivibrio
v Ak &l) KABRECEAY L TFR & L LR
FA MIC % JUE U oo ¥ AT 4 VIR MK 3 O L] R
MIC % Hfir e L, ¥ A7 + VI ToO MIC O#ffnk BN EIEREE (MIC) O5F
(%) OBk L b WEEHEOREORE¥Fb L, Table 1~4 I HPRECKRHT 20077 VS L7
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Table 4. Antibacterial activities of panfuran S and panazon for

sporing, gram positive, anaerobic bacilli

MIC (zg/ml)

No. Species

Panfuran S Panazon
1 C perfringens (S) 0.006 0.39
2 C sordellii 1.56 12.5
3 C septicum (Y) <0.0015 0.098
4 C histolyticum (Y) 1.56 12.5
5 C bifermentans (2394) 0.006 0.098
6 C sporogenes 0.39 0.78
7 C botulinum (type A) 0.003 0.78
8 C tetani (Y) 0.024 0.098
9 C novyi (type A) 0.003 0.098

Note: Medium; Brain liver heart (Difco)

C : clostridium

Vv vd MIC % 7% L1, Table 5~6 CIZ&ZEED MIC
DHAIR R Lico

>3V 7 5 v S Tk Propionibacterium D 5 Btk 1 12.5
pg/ml, Bifidobacterium O 1 BERAS 25 ug/ml L HERY
B\ MIC %738 Lic#id T, % OBk 1 ug/ml
LIFofE MIC THDt,

>V v TIL Clostridium O 2 B#EH 12.5 ug/ml &
HBE MIC %55 LT, g & AL Dk
111 pg/ml LIF & MIC TH 0l

Table 5. Antibacterial activi

RY7F VS ERFY VOREBREY BT L, BT
FEDI 5 BEEL OB GFIEEE Y R THEREH D>
tco Propionibacterium (IFHHN-T, MW FV vVDIIFES
NI VBRWFIEEEY R L, UEDEEY, ~v75
VS EFY VHERBRERC S W TSR LTO
UL 5MWHEESEEE T EBRH LN LIeDT,

LATFA (LB MBEEHORE

VAT 4 VIR X BAFY VOEERE O BE O BE

TEHRC X0 T 7s b Rigokedl, YATF 4 VIREMN

ty of panfuran S for anaerobes

MIC (ug/ml)
Species
=0.0015 |0.003|0.006]0.012(0.025|0.049{0.098(0.195]| 0.39 | 0.78 | 1.56 |3.125| 6.25|12.5 | 25

Peptostreptococcus 4>:< 1 1 1 3
Peptococcus 1 1 1 4 2
Veillonella 1 1
Acidaminococcus 2
Megasphaera 1 1
Eubacterium 3 1 2 1 1
Propionibacterinm 5
Bifidobacterium 1 1 2 7 1 1 1 2 1
Actinomyces 1
Clostridium 1 2 2 1 1 2
Bacteroides 6 10 3 2
Fusobacterium 3 3 1 3 1
Leptotrichia 1 1
Butyrivibrio 1

% Number - of strains, Medium: Brain liver heart (Difco)
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Table 6. Antibacterial activity of panazon for anaerobes

MIC (ug/ml)
Species
< 0.006 |0.012/0.025]0.049]0.098(0.195|0.39 | 0.78 | 1.56 |3.125|6.25| 12.5
*
Peptostreptococcus 4 3 1 2
Peptococcus 1 4 3 1
Veilllonella 2
Acidaminococcus 2
Megasphaera 1 1
Eubacterium 3 2 3
Propionibacterium 2 3
Bifidobacterium 3 7 4 3
Actinomyces 1 3
Clostridium 1 4 1 2 2
Bacteroides ) 4 10 2 2
Fusobacterium 1 3 5 1
Leptotrichia 2
Butyrivibrio 1
% Number of strains, Medium: Brain liver heart (Difco)
Table 7. Inhibition rate of cysteine on antibacterial activity
of panazon for anaerobes
Reduction rate of antibacterial activity
Cysteine HCI
(“0) *
1 1/2 1/4 1/8 1/16 | 1/32 | 1/64 | 1/128
#

0.025 6 4 10 6 1

0.05 2 3 6 9 5 1 1

0.1 1 5 4 6 8 2 1

Note: # MIC of brain heart infusion agar (BBL) is unit.

# Number of strains
0.025, 0.05, 0.1% &3N3 5% &L HEEM X FHLT % =

1/4, 1/8, 1/16 &7co7= (Table 7),

RYT7FV/SDFEDS, HLOWKETF Y VERR
EOHEHEEDIHE,NFED bl (Table 9), —FDOE
BZ 3 TIRABCAEEEMET Lice Zh bk
Clostridium OFBR T, FIEEEDOETIIY AT 1+ V&
I TD MIC XML 35Lv AT 4V 0.1% M
B TIXEEI 1/512~1/2048 B B\ Mk z il k& 7ot
(Table 10),

GAM X TDOMICIX, _F VvV ERVTZ T VSO
EHNC R\ T, 0.05~0.1% ¥ AF 4+ v Brain Heart
Infusion Agar ‘To» MIC 12i2iF % Laso7- (Table 8,
10),

iHEO MIC 1%, ThORELEET XoTHWE
BT RBECELTIHAREN, =+rT7 7 VF
HigxTiX SHELHTHLEYH 5\ VIXEHEORED
=M R EOTHEE®RMETT2B40h5 2 L
RHEIRTWBY,
HESEECIIRBRERO TV LWEEN S, Licht
DO THRKHEE R OB — TR A M T, MRS
LEBBROMBY Y EAT VDD, F ks
ORLBETEMNY IT HDEBTHDOV AT + VEM
FATY 2—LBEEALT 5, bhbh BRSNS
B3 sh4mEo MIC ofiEcHVTw 5 GAM
KX 0.03% DVAT 4 VEFFHTYV2—LEBFY
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Table 8. Reduction of antibacterial activity of panazon for anaerobes
by cysteine
Brain Heart Infusion Agar (BBL) GAM agar
Species Cysteine HCl (%)
0.03
0 0.025 0.05 0.1 (0.03)
B. fragilis ss ovatus (Ju-6-1) 0.39 % 1.56 1.56 3.125 6.25
F. necrophorum (W-12) 0.025 0.195 0.195 0.78 0.78
L. buccalis (ATCC 14201) 0.049 0.049 0.195 0.78 0.39
P. acnes (P-15) 1.56 6.25 25 50 6.25
Bi. adolescentis (ATCC 15705) 3.125 12.5 12.5 12.5 25
Note: # MIC, ¥ Sodium thioglycolate
Table 9. Inhibition rate of cysteine on antibacterial activity
of panfuran S for anaerobes
Reduction rate of antibacterial activity
Cysteine HCI
(%) %
1 1/2 1/4 1/8 1/16 1/32 1/64 | 1/128 | 1/256 |<1/256
#
0.025 6 5 5 4 1 1 1 1
0.05 6 4 7 2 1 1 1 2
0.1 3 4 5 5 3 4
Note: ¥ MIC of brain heart infusion agar (BBL) is unit.
# Number of strains
Table 10. Reduction of antibacterial activity of panfuran S for
Clostridium by cysteine
Brain Heart Infusion Agar (BBL) GAM agar
Species Cysteine HCl1 (7))
0.03
0 0.025 0.05 0.1 (0.03)
.. #
C sordell i 11 0.098 0.78 6.25 50 25
C histolyticum 0.049 3.125 12.5 25 25
C sporogenes <0.0063 1.56 6.25 12.5 12.5
C botulinum (type A) <0.0063 0.78 6.25 6.25 3.125
C novyi (type A) <0.0063 <0.0063 0.0125 0.0125 < 0.049
Note: # MIC, % Sodium thioglycolate
VAREFATWD, bhbhid BHIA ZHEBEEM & LT, YAT 4V

ZD GAM X TD MIC 1% 0.05~0.1% Y AT 1+ vV
in Brain Heart Infusion Agar (BHIA) Tod MIC &
% LLBANSNOk (Table8, 10), = ORsEHD,
BHIA i 6T GAM #XTo MIC 23E - EFEEX
¥ D SH RMEAMOFEC D B & EHHEI b,

X BPEE O EOEEELRN Lo Y AT 1 VIRE
2% 0.025, 0.05, 0.1% X35 LHMEF/EHEIFHL
T1/4, 1/8, 1/16 L{ETF Liz, LA L, ZOHEEMED
ETORBEIEEC LoThithBitol, L3y
7FVSTYRT 4 VH0.1% CigolBa, VEEE
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DOETIEE 1/4~1/2048 O U X 5icEicofc (Table
9, 10),

ISR AECSEh 5 SH RO
FLBIEMC I OTRRDZ NS, LD THE
W SRR BATIRL =+ v 7 F VRES
D MIC #RDBZ LIIBERDOATF Y F LEFHMED
BEREKEBTHH D5, Lichi>T SH RbLAHERMT
LEBESHERESHELS 5 X 5 kg, Al
BHIA » %\ Y Brain Liver Heart Agar (Difco) @ X
5 I HLYTHH 5o

Table 1~6 IR LiztFY vERvY 75 S D MIC
1%, EdRoBEEH S, Brain Liver Heart Agar (Difco)
I OTHELICLDTHDo ThHEEFDE L O
RS HTETT% MIC 1% 1ug/ml IFTHD oo
RBREACKWTOL x SBhcHiEEREREE TS
ERBLN LDl

¥ & &

BB THRB IR =t v 7 T VHEEE,
V75 VS LTV VOBSHECHT S IEEE YR
HUIER, 2L A LB % MIC 411 ug/ml
LT Thot, MEFRAREAC I THRIEEC R
LTOL X SCMWHEESEEFETHZ L ba LT
Do ks MIC OFHMD 5 EEX B 5 cdicix, SH
EXETHAYRGEMOBEMERANDRETH %, It
Fleh, ThbiEHBEOMEEEL. SHELXHTH1L
AT IO THELZTH1LTH B,

1

2)

3

9

5)
6)
7

8)

9)

X S

SPHIER : LEBEEROMEREE L EET K
B« BT 5 . BEKXEE 19: 1039~
1052, 1952

ANBE, FRESFR, HEME FHEXR &
WEE, ExEMR:1, 2, 4 Triazine#&Z*¥HFT5
FHR=t e 77 vHFEACHETIEBRNTE (B
1#), Chemotherapy 10 : 68~74, 1962
ANBE, FRESFR, TEBME FHEXR &
WEE, HEU—k, EXxEE: 1, 2, 4Triazine
BrETAHAFRA=te 77 vHEEAEKCETIERE
[ (85 2 %), Chemotherapy 11 : 238~246,
1963

HOLDEMAN, L. V.& W.E.C. MOORE: Anaerobe
Laboratory Manual. Virginia Polytechnic In-
stitute and State University, Blacksburg,
Virginia, 1972

i O OA T EF—FE, HAE—H:
Bifidobacterium O 3EREDRE. EHF L4EWMF
88 : 1974 (ENRl=h)

i B/ A BT, SAE—K: Sra-R%
BETIHRIERE 0 HED0E, B¥ t £¥%
87 : 217~222, 1973

g5 ®/ A BT, KA Sra-R%
BELTVESERBEOREDCR, B¥ LEWFE
87 : 223~225, 1973

LE— : B Steel-wool EiC X KR
DER, 274 7% —27 1 Nob57:1~7, 1964
MAYBERZEARBRERNGRMEORME, EXE
DFY 10 : 257~287, 1972

STUDIES ON ANTIBACTERIAL ACTIVITIES OF TWO
NITROFURAN DERIVATIVES, PANAZON AND
PANFURAN S FOR ANAEROBES

Tsuromu Usniyima, Kazue Ueno and SHoicHiro Suzuki

Department of Bacteriology, Gifu University School of Medicine

Minimum inhibitory concentrations (MIC) of two nitrofuran derivatives, panazon and panfuran S for

100 strains including 76 species of anaerobes,

were examined by plate dilution method.

Growth

of almost all of anaerobes tested were inhibited by concentration less than 1 ug/ml of both anti-
biotics. This results thus indicate that the antibiotics have excellent in vitro antibacterial activities for

anaerobes.

The presence of SH-compounds in the medium caused various degrees of reduction of antibacterial
activities of the antibiotics. For reproducibility of MIC of the antibiotics it is preferrable to use medium

supplemented with no SH-compounds such as cysteine.



