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Sulfamethoxazole & Trimethoprim @ PFgE
R I
ABRENDLEIER B3 2 B &

FHPO&ESR - ARTHT
HAMERK S ED TR

FOUZHHE -k 3L« @REME - FH OIE - il Gk
SR RMERKX LR

ABRERVENIRAR S X084 £ B T sulfametho-
xazole (SMX =5-methyl-3-sulfanilamido isoxazole)
¢ trimethoprim (TMP=2, 4-diamino-5-(3, 4, 5-tri-
methoxybenzyl)-pyrimidine) & O C% L\ 6t A% £
M5BT LA BusHBY & HIiTcHINGSY(1968), BOH-
N1 (1969), WATERWORTHY(1969) %1 X h#HiE X h
1203, BIKTH SMX & TMP o A#| A% 355, WIR
BRBYIEL S O IMIE ECE L WBERRE?D D
TENERPIETRIOBESh, Z0bODERYHE
NEEER Sh B ED,

EE£%12 SMX, TMP oW TRBRENNE HABR Y
EHL, e SMX & TMP ot &R onCTHBEHN
SttoF Ty, ETOMAZBLOTHRET 5,

EBRMHEESE

HERIEH -

SMX (XHEBRMIEMOH, TMP (X Wellcome
B (EE) oborRER LI,

SMX (X L7- 1/8 N NaOH %K T, TMP (3%
B L7 4/100 N HCl B CHAERBBERZEKE MV T,
ERFRN LU CEERERBEREFERL, AL,

PR

YR OME S . L C, E & L T MUELLER-
HinToN broth (Difco) # {8/ Lichs, HEKRFAT2E
% T, trypto soy broth (&Hf), trypto soya broth
(= v%v), trypticase soy broth (BBL), heart
infusion broth (SRHf) ¥ XV brain heart infusion
broth (SKBF) A L7,

SMX, TMP D RREZMEJIE s & LTIk MUELLER-
HiNTON agar (SRH) ¥ X U&7 « A 7 A3 (modi-
fied MUELLER-HINTON medium (= v % ¥)) iR
B % CRASARAR L O S R M B % 7.5 %
CERIn Lo ig s M Lico 7eds, £ Dftlic diagnostic
sensitivity test agar (Oxoid) % XU’ SR-medium
base (Difco) A Lic, FHBEEAFRAE LT
SR-medium diluent (Difco) *{#H Lo

Pk

I BSE(RR) £ YR TR 7 & O 5 R IR (BROBE R
I TR LT D R R Lic, BERE, BRicow
TiL, RBEEORICTH L1,

AN WAEN 17

FERXVRFREIC X2 THiad Lico MUELLER-HINT-
ON broth (pH 7.4%0.2) it EMk% #ME L 37°C,
18~20 WefilsaE LB (BEKI10°~10° = /mD) % ¥
BAEBEREKS BT MUELLER-HINTON broth
10°2/mlic/e s XS HERL, €01 ALH (ALH
HER 1 mm, BEEKH2mgDOAEFIDLD) & SMX,
TMP 3 XU SMX & TMP %0l Licd Dxflix D
eI 7.5 % itk Sy MUELLER-HIN-
TON I 2 cnFREEIC EAREEIR L, 37°C, 18~20H§
MR R E O MM O ML ARIC X W HE L, SMX
L0 TMP 0F/pFRHEBHIERE (Minimal Inhibitory
Concentration=MIC) ¥, HOFKB el h
DEREFREHILEEY &0t TeRHECHIH LT
LHEENRE LICBE, BT TUEELNRD
LRI & At LT,

£ B & R

1. BERAERORE

SMX, TMP OHENIRBR Y KT 2127 b HE
B & L Ti¥, MUELLER-HINTON broth, trypto soy
broth, trypto soya broth, trypticase soy broth,
heart infusion broth ¥ X' brain heart infusion
broth i\, ZhieHREOMEEL HAE L, 37°C, 18~20
R RR O MR Y IE, HEHREH L1,

*£11RTEE Y, MUELLER-HINTON broth (344
OB L TR IR E B %25 4, »> SMX, TMP
DB LTREAWBEDERI VI EELbRD
ZEND, RAEIEERTHD E2EDLAT,

2. MEHAERiEHORE

BiAr, >2ET sulfonamide #|DHIEY 38551y
L LTEA I T 5ilii MUELLER-HINTONEZHl (3
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# 1 Viable cell counts of bacteria incubated various liquid media at 37°C for 18~20 hrs.

Viable Cell Number (bact/ml)
Organisms Media*
MH-D TS-E TS-N TS-B HI BHI

Staphylg;g’cec‘:ﬁ FDA 209P JC-1 6.4x 108 7.0%x108 1.1X10° 2.4%10° 3.2x10® 8.7x 108
Staphylococcus aureus 60658 4.8%10° 5.6%10° 6.9%10° 1.5x 108 6.0x10° 5.6X 108
Streptococcus pyogenes C-203 2.4 10® 2.2%107 2.0%x107 8.3x10° 2.1x107 3.6x10°
Diplococcus pneumoniae type 1 1.6x 108 1.1x10°8 7.0%107 7.1x107 <10° 3.5%X107
Corynebacterium 6 6 6 7 6

diphtheriae 9. 8X 10 9.3%x10° 2.0X 10 1.1X 10 2.1X10 9.3X%X 10
Streptococcus faecalis CN-478 6.3x 108 4.2X108 6.7Xx10° 1.0x10° 3.8%x10° 9.8%x10°
Bacillus anthracis 4.3x107 2.1x107 1.7x107 2.6X10" | Not done | Not done
E. coli NIHJ JC-2 2.0x10° 1.7%10° 2.6x10° 3.6%x10° 7.5X10° 1.4%10°
E. coli 60658 1.1x10° 1.7X10° 4.8%x10° 3.2X10° | Not done | Not done
Klebsiella pneumoniae 1.2x10° 3. 7% 107 4.9%107 4.1%x108 ” ”
Salmonella typhimurium 1.8%x 108 8.8X10° 2.1x10° 1.5%X10° ” ”
Proteus vulgaris CN-329 7.8X% 108 5.5%10° 9.7x10® 4.8%10° ” ”
Pseudomonas aeruginosa 1.4Xx10° 1.1x10° 1.6X10° 8.9%x 108 ” ”

* MH-D: MUELLER-HINTON broth (Difco), TS-E: Trypto soy broth (Eiken), TS-N: Trypto soya
broth(Nissan), TS-B: Trypticase soy broth(BBL), HI: Heart infusion broth(Eiken), BHI:
Brain heart infusion broth(Eiken)

# 2 Antibacterial activity of TMP and SMX in MUELLER-HINTON agar (Eiken, Lot.
No. TGOOOT) and modified MUELLER-HINTON medium (Nissan, Lot. OI1177)

with and without 7.5% lysed horse blood in agar dilution test MIC (mcg/ml)
TGOOOT TGOOOT +HB* OI1177 OI1177+HB*
Organisms
TMP SMX TMP SMX TMP SMX TMP SMX
Staphylococcus
2ureus FDA 209P 50 =800 0.39 50 6.25 =800 0.39 50

Staphylococcus aureus 60658 [>100 =800 0.39 | 800 =100 =800 0.2 800
Staphylococcus aureus >100 800 0.39 6.25 | 100 =800 0.39 12.5
Staphylococcus N

aureus 100 800 0.78 25 100 800 0.78 50
Staphylococcus 0.39 | 800 0.012 400 100 400 0.025/ 800

eptdermidis ATCC 12228 . . .

Corynebacterium

diphtheriae 0.1 400 0.1 25 0.2 [>800 0.2 25
E. coli NIHJ JC-2 3.13 25 0.2 6.25 | 100 =800 0.1 3.12
Klebsiella pneumoniae 12.5| 100 0.2 12.5 25 =800 0.39 6.25
Salmonella typhosa 0.78 | 400 0.05 12.5 1.56 [>800 0.1 12.5
Pseudomonas aeruginosa =100 800 =100 =800 =100 =800 =100 =800

+HB* eeeeees with 7.5% lysed horse blood
W) BXORMHET « A7 g (= o v) D282 K2R LIEBY, WD MUELLER-HINTON #%

W, ZHIZ 7.5 BOEE A MmMEE MK 2 N Ui e b, ARlot TIXBEMmMMEBME 2 EHMN LAVWBETI,
LM Ui\ Ea VT, SMX, TMPOHE IR SMX, TMP O#EEMIIEME, Bl vELLR
BRETS L E b, FHENEGRNOFEECOWT 50, BOMEROKAHRMNTSZ & X b SMX,

Db THRHN L, TMP OHBEEMIEEE D, h oMo Hi12F%
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# 3 Minimal inhibitory concentration (mcg/ml) of TMP and SMX in MUELLER-HINTON
agar with 7.5% lysed horse blood, Diagnostic sensitivity test medium with 7.5%
lysed horse blood and SR-medium
Minimal inhibitory concentration (mcg/ml)
MUELLER-HINTON agar D.S. T. medium SR-medium
Organisms
TMP SMX TMP SMX TMP SMX
Staph. aureus 0.78 6.25 0.78 12.5 0.78 25
” 0.78 3.25 0.39 6.25 1.56 12.5
” B-100(R) 0.39 >100 0.39 >100 0.78 >100
St. hemolyticus 0.39 25 0.78 12.5 0.78 6.25
St. viridans 25 50 25 50 50 100
St. faecalis CN 478 0.09 100 0.78 100 0.39 100
D. pneumoniae Type 1 3.12 12.5 1.56 6.25 6.25 12.5
C. diphteriae No.8 0.19 3.12 0.19 6.25 0.19 3.12
E. coli K-12 0.19 3.12 0.19 6.25 0.19 3.12
” 0-136(R) 0.19 >100 0.19 >100 0.19 >100
Sh. sonnet 0.19 3.12 0.19 6.25 0.39 3.12
S. typhi 0.19 12.5 0.19 12.5 0.19 12.5
K. pneumoniae 0.19 12.5 0.09 12.5 0.09 6.25
Pr. vulgalis 0.78 3.12 0.19 1.56 0.19 1.56
N. gonorrhoeae T-1 50 0.39 50 0.09 — —
N. meningitidis 25 0.09 12.5 0.09 — —

--------- Diagnostic sensitivity test medium

--------- SMX resistant

meseresetretitneeeneaaeniaeate No growth in SR-medium with an addition of horse blood

LW BHiEiffia 3o & it /ods, Mtk OMUELLER-
HINTON Bz oV T lot AW TRED IR L R
Zteh, lot X b SMX, TMP OHglirRxs
EEBDT B,

FHEMC s XiET lot MOXEN, HilH:mEim
W HmmTs oLk ) BilkT5z EATRETH D,
SMX, TMP OHEIRBCIZ, Blt:EmEr2RmL
72 MUELLER-HINTON EhA3@HYSTH D & L2 #d1,

Rz HREMEA AV B mbES m&M MUeELLER-HIN-
TON ¥z i} 5 HidifEfi% diagnostic sensitivity
test agar 7t HOYC SR-medium 23} B HBEFEM &
ft&&%‘j L‘fCo

iubERS i % i MUELLER-HINTON 3§ #hds L O
diagnostic sensitivity test agar ¥\ CTOHBE IR
R AR X o7, SR-medium % A
WA RBI SR EMKEY SR-medium 1CEMEL,
37°C, 18~20/5[H13%# LB % SR-medium diluent
ZAWT, #10*2/ml OEEEIED, £00.1 ml (B
BEM3. 0X10°~10*=/ml) % SMX, TMP %*FiE{k
B4 Sl SR-medium T2 RAEFREC
THEM LI, 2L, BHEE, BERE, xRS, 27

FIVTHE, 71 €) 7BEUSNOBEICOWTIE, MEA
WML T L,

LE 3o kit 5 SMX, TMP DHEEH O
BRI TR L LB D, BEMCIIE—3T5C &
DI,

3. SMX & TMP OHBEER L EEERICONT
7.5 BEMMEE MK M MUELLER-HINTON 351 53,
SMX, TMP O ENTRBCHEHTES Z L2 ADLD
T, AggHha RV, BEEEEN SMX, TMP OHiEfE
M ds T EY RRPERATEC X h BROEKC

DUWTHEH LT,

AR LIcER D, SMX OHBEFEMIIEERERC
IOFELCHELZT R L2BDH, FOo BB
1072 /ml Y EoBEEAEROBAINELL, 10°5~10°=
/ml DEBRAERCSWTIRZEAE—E L MIC H
HELhBZ ERREDLIT, TMP OHEfEML, #
BERCI Y DT VEEY ST @D, L
22T, SMX, TMP OHEIEBRICIE 106~10°= /ml
DHEK, 1RLBLEETHIZLRNEZHEELDR, &
DERRITIL, BHEERLAETILEXADL,
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#4 Effect of inoculum size on in vitro antibacterial activity of SMX and TMP

Minimal inhibitory concentration(mcg/ml)
) Drugs TMP SMX
Inoculum size —— ]
(bact. /ml)

Organisms | 10® | 10" | 10° ‘ 10° ] 104 | 10° ’ 107 l 10° \ 10° ! 10*
Staph. aureus CN 491 0.78| 0.39| 0.39 | 0.39| 0.19]| 25 12.5 6.25| 3.12| 3.12
Staph. aureus 0.78| 0.78| 0.39 | 0.39 3.12| 1.56 | 1.56
St. faecalis CN 478 0.39 | 0.19] 0.09 | 0.09| 0.09 | >100 | >100 | >100 | >>100 | >>100
D. pneumoniae Type 1 3.12| 1.56 1.56 | 1.56 25 12.5 | 12.5 | 12.5
E. coli NIHJ JC-2 0.39| 0.39| 0.39 | 0.39 25 12.5 6.25| 6.25
E. coli CN 314 0.19) 0.19| 0.09| 0.09| 0.09 |25 12.5 6.25| 6.25| 3.12
Pr. vulgaris CN 329 1.56 | 1.56 | 0.78 | 0.78 | 0.39 | 50 25 6.25| 3.12| 3.12
N. meningitidis 69480 12.5 | 12.5 | 12.5 | 12.5 0.39 ] 0.39| 0.39| 0.39
Ps. aeruginosa >100 | >100 | >100 | >100 | >100 | >800 | >>800 | >800 | >800 | >>800

#5 Effect of medium pH on in vitro antibacterial activities of combinations of
SMX and TMP in MUELLER-HINTON agar with 7.5% lysed horse blood
MIC (mcg/ml)
pH Organisms SMX TMP SMX-TMP
77777777 e alone alone combination
Staphylococcus aureus FDA 209P JC-1 6.25 1.25 0.2 /0.039
Staphylococcus aureus CN 491 1.56 0.625 0.2 /0.039
6.0 E. coli NIHJ JC-2 3.13 0. 156 0.39/0. 078
E. coli CN 314 3.13 0. 156 0.2 /0.039
Klebsiella pneumoniae 1.56 0.625 0.39/0.078
Proteus vulgaris CN 329 1.56 5 0.2 /0.039
Staphylococcus aureus FDA 209P JC-1 12.5 0. 625 0.39/0.078
Staphylococcus aureus CN 491 3.13 0.313 0.2 /0.039
7.0 E. coli NIHJ JC-2 3.13 0. 156 0.2 /0.039
E. coli CN 314 3.13 0. 156 0.2 /0.039
Klebsiella pneumoniae 3.13 0.313 0.39/0.078
Proteus vulgaris CN 329 3.13 2.5 0.39/0.078
Staphylococcus aureus FDA 209P JC-1 25 0. 625 0.39/0. 078
Staphylococcus aureus CN 491 6.25 0.313 0.2 /0.039
7.4 E. coli NIHJ JC-2 6.25 0. 156 0.1 /0.02
E. coli CN 314 6.25 0. 156 0.1 /0.02
Klebsiella pneumoniae 6.25 0. 156 0.2 /0.039
Proteus vulgaris CN 329 6. 25 1.25 0.2 /0.039
4. SMX, TMP B KU SMX-TMP $tFOHE tion method” < X », SMX, TMP Hi}ii/r & 0Nz SMX -

HEH KB T EH pH OFEICDONT
MuEeLLER-HINTON £ (SRBF) &MV, HPuc L
O THEB L7kl (pH 7.4) & ZHuc 1/10N Hifi%
FVpH6.0, pH7.0 & L% MUELLER-HINTON 2413~
fEb, ZhoEMIcEMMRENKE 7.5B175 L5
ztnb, SMX, TMP DRAE% 51 b0
MO FITEHHE® D PS5 “chequer board titra-

TMP StHIOBEOHE IR LT, %5 (BE

5:1) 33X 0" %46 (chequer board titration method)
WWRT & 5 e a7, bbb, R51CTRTERD
FEHERITLIL TMP 3ETHEIAMET L, SMX e
HENI RT3 HAY DA, —F, SMX-TMP
PERTIRC A S DB LTIk pH 6. 0~7. 4D %
AT pH 1Btk < # LV HIES R RD S h, HiEH
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#£ 6 Effect of medium pH on in vitro antibacterial activities of combinations
of TMP and SMX against Staph. aureus CN 491
a) pH 6.0

25 - - - - - - - -

12.5 - - - - - - - -
6.25 ~ - —~ -~ - - - -
3.12 - - - - - ~ - -
1.56
0.78

SMX (mcg/ml)

0.19
0

+
+
0.39 + + - - - - - -
+
+
0

| 0.019 l 0. 039 ’ 0.078 | 0.156 [ 0.31 } 0.62 | 1.25

TMP (mcg/ml)

b) pH 7.0

12.5 - - - - - - - -
6.25
3.12
1.56
0.78
0.39
0. 19

|
|

SMX (mcg/ml)

+ 4+ +
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|
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c) pH 7.4

|
|
|
l

25

12.5
6.25
3.12
1.56
0.78
0.39
0.19

|
|

SMX (mcg/ml)

+ 4+ o+ + 4
[
|
|

+ + +
+
[
l
|
|
[

| o001 | 0.03 | o.om8 ‘ 0.16 | 0.31 0.62 | 125

(=]

TMP (mcg/ml)

Note: — «oeeeeees No growth, —+ «cooeeeee Growth
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&£ 7 Enhancement of activity against Staphylococcus aureus FDA 209-P JC-1 by various
combinations of SMX and TMP
50 - - - - - - - - - -
25 =* - - - - — - - - -
12.5 + - = - - - - - - —
6.25 + =] - - - - - - - -
=
E 313 + + = | - - - - - - -
®
€ 156 + + + = | - - - - -
A
e 0.78 + + + + + | - - - - -
5 03 + + + + + + | - - - -
0.2 + + + + + + + - - -
0.1 + + + + + + + - - -
0.05 -+ + + + + + + + - -
0 + + + + + + + + + -
0 0.0025  0.005 0.01 0.02 0. 039 0.078 0. 156 0.313 0. 625
TMP (mcg/ml)
# 8 Enhancement of activity against Escherichia coli NIH] JC-2 by
various combinations of SMX and TMP
6.25 - - - - - - - -
3.13 + l - - - - - - -
.. L56 + + | - - - - - -
E  o78 S L ~
g
g 039 + + + + ] - — — -
< 0.2 + + + + + ' - - -
b=
201 + + + + + - -
0. 05 + + + + + - -
0 + + + + + + -
0 0.0025 0.005  0.01 0.02 0.039 0.078  0.156

TMP (mcg/ml)

heks LiEd pH DR BOREIALRILh Dl ¥
% 6 DBRICI T H Eoh AROKE D DI,

5. SMX & TMP 08tRSHRICDONT

7. 5% UMM FE 7% i MUELLER-HINTON E3#i% i\,
chequer board titration method 1ZC, Staphylo-
coccus aureus FDA 209-P JC-1 #¥s X O° Escherichia
coli NIHJ JC-2 Bz % SMX & TMP OHtFI%hF:
I OWTHRET LicoStaphylococcus aureus FDA 209-P
JC-1 Hizxi4+% SMX, TMP Hijik LU0 SMX-TMP
PHRC B BRI £ 7Rt LB D SMX, TMP
DOHMTH MIC X 50 mcg/ml, 0.625mcg/ml TH

%5, SMX-TMP ##H Tix SMX 1.56 mcg/ml, TMP
0.02mcg/ml &\ 5 EEE O TH FDRE 2 PHIE X
IhF BRI COMBIEAIRD bvico 72, Escherichia
coli NIHJ JC-2 #kTd & 8 it & 5 D 2 Staphylo.
coccus aureus & FIRE DR OB HE S h, SMX-TMP
DR COREREARBD ORI, PWTXRT7, 8DOKE
Bf%x b L1z, ELION ef al.® (1954) @ fractional
inhibitory concentration (FIC) index D&% & b
ANTHELHERIEI, HI0RTRL,

¥/, SMX @ FIC % Hiilic TMP © FIC % #t#h
WWEHWRIRT A E, M1, 20X 515,
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%9 Calculation of FIC index
MIC (mcg/ml)
Organism SMX TMP SMX-TMP FIC index Mixed ratio
alone alone combination a.,b
a0 bo a/b 5—0'*“5‘0 SMX: TMP
Staph. aureus FDA 50 0. 625 12.5/0. 0025 0. 25+0. 004=0. 254 5000: 1
209P JC-1 6.25/0. 005 0. 125+0. 008=0. 133 1250: 1
3.13/0.01 0.062+0. 016=0. 078 313: 1
1.56/0. 02 0. 031+0. 032=0. 063 78: 1
0.78/0. 039 0.016+0. 062=0. 078 20: 1
0.39/0. 078 0. 007 +0. 125=0. 132 : 1
0.1/0. 156 0. 002+0. 250=0. 252 1: 1.56
0.05/0.313 0. 001+0. 500=0. 501 1: 6.25
%10 Calculation of FIC index
MIC(mcg/ml)
Organism SMX TMP SMX-TMP FIC index Mixed ratio
alone alone combination a +b
ao bo a/b 20 be SMX: TMP
E. coli NIHJ JC-2 6.25 0. 156 3. 13/0. 0025 0.5+0.016=0.516 1252: 1
1.56/0. 005 0.25+0. 032=0. 287 312: 1
0.78/0.01 0. 125+0. 064 =0. 189 78: 1
0.39/0. 02 0. 0624 +0. 128=0. 190 20: 1
0.2 /0.039 0. 0320+0. 250=0. 282 5: 1
0. 05/0. 078 0. 008+0. 500=0. 508 1: 1.56
B 1 Graphical representation of the [ 2 Graphical representation of the
enhancement of activity against enhancement of activity against
Staphylococcus aureus FDA 209-P E.coli NIHJ JC-2 by various
JC-1 by various combinations combinations of SMX and TMP
of SMX and TM?
1.0 \/ 1.0
0.5 Mixed Ratio showing highest 0.5 ] Mixed Ratio showing highest
activity activity
SMX-TMP= 80/1=20/, SMX-TMP=40/1= 20/,
TMP
b/bo TMP
0.3 0.3
x 1 b/bo x5
¢ 5 320
0.1
0.1 \ 2 \ "
8313, \ >
~,(\“250 5000 r ' i s
0.1 0.3 0.5 1.0 0.1 0.3 0.5
SMX a/ao SMX a/y,
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#9, 10k~ T &Y, Staphylococcus aureus T,
SMX 1.56 mcg/ml, TMP 0.02 mcg/ml OHtHT
FIC index % 0.063 &B/NDOfEARL, Escherichia
coli Tit SMX 0.78 mcg/ml, TMP 0.0l mcg/ml ®
B$tA T FIC index {%0.189 LH/IDEXRR LI,
M1,2eR3&ED,SMX, TMPOFIC%#7r v +7
% L %D curve it FIC index BE/NDEX T H X
L L, JEAFA iR (isobole) %R L, WiHEMHTH
FRROASEE R T EXADI, U ED X 5 iR
HHRBEN BT 5 SMX-TMP $Hic X % HEIEH
RGBS REHEINBHE, T/nbb FIC index DfE
DIE/NOE % =<3 H (Min. FIC index) @ SMX :
TMP DA, Staphylococcus aureus FDA 209-P
JC-1 BrDOBAIL, RIWCRT LD 1.56:0.02 (a:b)
=80:1&7h, Tk SMX #ifgd MIC (ar=50)
X35 TMP Hifko MIC (bo=0.625) DK, T/«
5,50 :0.625(a0 : bo)=80:1 ic—FK T3z LHABD
bh, R1OEE»L IR INIC, Escherichia coli
NIHJ JC-2 #Riz B\ T HEI0%k L UK 2 DEHEY B
DT LI REDOBIRMBLT 5 Z LRI h, &
bre¥te, £OMO20KMEDOEKICOWT G Lickk
£, SMX % XU TMP ##FD MIC 23RdLIhD 0D
ZOWTIE, TN RROBIRHKRLT S C & H7RD
bhitc,

(€: )

FIC:ix, 2 -o0XHAXHALLEE, ROREHRILE
BEZRLIEZRThOEROBRE * T OEFIZHEIT
FERLELBEORPMRERERILRE CEHOLETHS, £
Dfi% FIC index &\»5, £H Tk SMX, TMP o
B To R/ RE BLERE (SMX a, TMP by) T
SMX-TMP ffHCTOR/NREMIERE (SMX a,

TMP b) ##10 (2, ;‘3;)»: FIC T, £0f :—+% ¥
0 0 0

FIC index & \» 5, FIC index 2% 1.0 AT THh,
WEHECOHBHRERLY, LOUETHIIAEMTHE
HIERMNS %, FIC index /X W, OF AR
borELLR, TOR/NOE%L Min. FIC index &
T %0

DWT SMX XU TMP OWEFRRERZHL TR TH,
SMX &iittE, TMPZRZMH%2RTH, SMX K&RZH,
TMP itk % R3TH b0 SMX, TMP O #E it
HERTE LS & LT, 74 chequer board titration
method T SMX, TMP % X0° SMX-TMP #f A xt
THRZEHRREL 1o

FINKRTEEY, SMX, TMP CRRZHERLAHE
TiX, SMX-TMP ORI TTFXTHEEMAREDL

H, SMX-TMP o FIC index i 0.063~0.5 OfEi%
RLtco SMX fittE (MIC : 200~800 mcg/ml), TMP
RZ %R T Staphylococcus aureus Tk, SMX-TMP
Dt CTHEERARZED bR SMX-TMP © FIC
index 1% 0.095~0.189 ®#/RL 7o, SMX Wtk (MIC:
>800 mcg/ml), TMPR 3%t % /= 3" Escherichia coli T
12 SMX-TMP et L TRRER X RTE L o<
REFHNBEDLNEVERSL B Z L 2BDIo SMX &
4, TMP it (MIC:>160 mcg/ml) @ Bacillus an-
thracis Tk SMX-TMP Of B &SZE %R L oo SMX
fittE (MIC:>800 mcg/ml), TMP it t4:(MIC : >160
mcg/ml) @ Pseudomonas aeruginosalextL TiL,
SMX-TMP {ffIC X b REMERTH L RZENLD
NEWHERS B L @b,
£ =

SMX, TMP &2\ T, F& LTHK MUELLER-
HINTON $E#h% I\ ~C, £ DHE % R PR ERER
I oTkE Li-#55%E, MUELLER-HINTON B (3eH1),
BT 27 g (= v v) &b SMX, TMP O
WA lot WX hFELWENRD BT L@, TR
MUELLER-HINTON Dz, lot X b SMXEk
XU TMP o#iEFRC T 5 BIWEIFEL, 52
FOEHFRENRLDIDEEL bNIo —Ti, HARPER
& CAwSTON® (1945), WALKER et al.)® (1947) 1%,
Ez#hidi > sulfonamide inhibitor {%, I L7cH MK
X hhfEhsz LeBELTW30T, LR
B LB A imm L, SMX, TMP OHEIREBY
EHE UlcisR, Mtk MueLLErR-HINTON 3E#id %,
SMX, TMP DHEIRBRERTRE L 7e b, 22 lot [l
OHEMDOED e indZ LxBdI, BusHBY &
HitTcHINGS? (1968), BOHNI? (1969), WATERWORTH®
(1969) %1z, SMX, TMP DOHEIFEBRIC diagnostic
sensitivity test agar (Oxoid) ¥ LK MmK % &
MU A EAT 5 & LR LT 5 Lk b, MUE-
LLER-HINTON UM Lic B I Iz % BEES
FDT

DV SMX, TMP OHENRBROERICHID,
SMX, TMP OHEflic RiE+EBREMH, Tichbb, BE
HE, B pH 0B oWTHE L, TMP DHEF
ik, BEEEC X 3BER R, SMX OHES
BEEEREC LD, ELVEERRT LD LA,
LicpioT, ZooEHORENIRRIC, BERHE
YRETHLELRD, EREEL D, BEEERI10°
~1002/ml B 1 ALF L TH0OMNEHBEE L bR
Bt pH OB O\ Tid, pH 6.0~7.4 ORT, SMX
MR, TMP 2 sz VRICHENIAETHAS e
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# 11 Spynergistic effects in vitro of SMX and TMP against various bacteria strains
MIC (mcg/ml)
Organisms SMX TMP SMX-TMP FIC index
alone alone combination a,b
ao bo a/b §;+E

Staph. aureus FDA 209-P JC-1 50 0. 625 1. 56/0. 02 0. 063
Staph. aureus CN 491 12.5 0. 156 0.39/0.02 0. 156
Strept. pyogenes C-203 25 0.625 1.56/0. 039 0.124
D. pneumoniae Type 1 25 0. 625 1. 56/0. 078 0. 187
E. coli NIHJ JC-2 6.25 0. 156 0.78/0. 01 0.189
E. coli CN 314 6.25 0. 156 0.78/0. 11 0. 189
Enterobacter cloaca TL-5 3.12 0.39 0. 39/0. 05 0.24
Klebsiella pneumoniae 12.5 0. 156 1.56/0. 02 0. 253
Pr. vulgaris CN 329 6.25 1.25 0.39/0. 039 0. 094
Salmonella typhi 12.5 0.078 0. 78/0. 005 0. 126
Salmonella paratyphi A 100 0. 156 6.25/0.01 0. 126
Shigella flexneri VY TMH-10 6.25 0. 156 0.39/0. 02 0. 190
Shigella sonnes 25 0.625 0.78/0. 02 0. 063
Vibrio parahemolytics T-3030 25 3.12 1.56/0.2 0.124
Neisseria meningitidis 69480 1.56 40 0.05/5.0 0. 156
Haemophislus influenza H-88562 0.2 0. 05 0.05/0. 0125 0.5
Staph. aureus 80285 200 0.39 25/0. 025 0. 189
Staph. aureus 60658 400 0.39 25/0. 025 0. 127
Staph. aureus 80029 800 0.39 50/0. 0125 0. 095
E. coli 90917 >800 3.13 800/0.2 +*
E. coli 80024 >800 0.39 800/0. 1 +
E. coli 90804 >800 0.78 800/0. 2 +
E. coli 60368 >800 0.39 800/0. 2 —
E. coli 80012 >800 0.2 800/0. 1 -
Bacillus anthracis 50 >160 0.78/160 +
Ps. aeruginosa D >800 >160 200/40 +
Ps. aeruginosa PS-20 >800 >160 200/40 +
Ps. aeruginosa PS-47 >800 >160 200/40 +
Ps. aeruginosa UK >800 >160 >>800/160 -—
Ps. aeruginosa UO >800 >160 >800/160 -
Note: +* «coeee Increase in activity with combination

AEmYABDICH, SMX, TMP Ot HRKTIE, pH
6.0~7.4 OMT, ZTOHEFFHRIZ2IIADIEHDT,
L72232T, > MUELLER-HINTONEZH1 (3:BF pH
7.440.2) BIVRHT A7 HEEH (=% pH
7.4%0.1) i pH BETILHEIRL, FOXEMHE
BULTEI LRV L BDI,

7.5 BB MmMEEMAN MUELLER-HINTON H&ih (3%
#), diagnostic sensitivity test agar 7t H UM SR-
medium ¥ M\, SMX, TMP OHEERA» KKk
LIckER, 3EHTRIERROMEFALBD LI,

------ No increase in activity with combination

LT, SMX ¥ XU TMP 12fR&R 7L 7 5 2B ER
IV 77 ABEEOMECL, HEXRL, Vb3
“broad spectrum” ¥R &HFH LR, 23> TMP
DIZ 52 SMX X W HIEEAXERTWB 2 L2 BB,
2L, »1t) 7THROBEEH LTOHR SMX D25
22 TMP X D HEEAAER TV 5 & L3 B icil
?50

Chequer board titration method %\, SMX,
TMP DOftHE K #177c\, ELION et al®(1954) @
FIC index D#t&% & D AW TR LickER, SMX &
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TMP LOBICELVHEFRA DB LEBDBHLE
b, ZOHFEHROMIIZ, SMX : TMPORAK L
WA D B & L ElY, BuseBY'Y (1969)
BWLTWBLEEh, SMX ! TMPOEAKNEFR LY
WMTTRTRIEBHIEBEOHK THS & &, BLMHFEE
BB LB, LA TRBRENTIE, ¥
TSMX & LU TMP OFHMO MIC 2#RDDZ Lic
b, HEFEAIRLIBRBEINZESLELTDMD
ZEWTRETH B ((FRER)

SMX % X0 TMP i LCiitEZ /RTERCR LTH,
—WOEXBR\ T, SMX-TMP $HHC & b HISR/EAI A
#d b, 23> DAREEL ef al”. (1968) 235 LTV 5
¥ bh, SMX, TMP OfE ittt %7~3 Pseudomonas
aeruginosa X LT%, SMX-TMP #ffix, HFEMF
AaHT5Z L2@ADR,

SMX & TMPOBHHBIRICOWT, TOIERBFD
HHERT D &, WEESBEDOERRBMAIEA
53D THbH, SMX i p-aminobenzoic acid & di-
hydropteridine »% dihydrofolic acid ~D&B %
21, TMP ik dihydrofolic acid #>5 tetrahydrofolic
acid O4RwBi53% dihydrofolic acid reductase
DIERCHEATHIERAELE TS L vbhTw5?, o
X5k SMX, TMP Offflic & b, EEBRHFRA dou-
ble block MicPHEIhBZ L2 ERTH L, Bido
SMX, TMP OHDHRZIRE, £ OIERBER O
LHERMEATHD T LIZUREEL LIRS,

Bt LR OSKBREEE b &ic, SMX, TMPDOHE
HRBE (3HIFARE) RO LB VIR LI,

1) HEHWEEL, ERXFRAHE (agar plate
dilution method) A\ -B/NREHRHIEEE (MIC @ 58
DR EORF ML I RERE) b2 TRZEY
HbhT,

2) A

MUELLER-HINTON broth (Difco) pH &EE (7.4
+0.2) ®AVD, XL, RETROBECH LT,
PR3- I AP

3) BEEEOMBEL

B Az MUELLER-HINTON broth F7- 133
EEEHKEHEATS,

4) REZHERIE RS

MUELLER-HINTON agar(S:BF)iC7. 5% ¥ (it & i
A So

5) ®EEoOBMEE

FMEEXEREEYE 1 A&ERE (A&HORE
# 1 mm §i#%, BEER2mg) #EEED, 2) OME
FEEH 10 ml R L, 37°C, 18~20WpfHlsa LA-BK

(10°~10=/ml) % 10°=/ml &R L, RZHREBA
BRETD, ThOLOEKONE 1 HEFELXM 2 om
BE, REENERShCEREK TS,
6) H&E
FRAZ M E FH B BEERMEIL37°C, 18~20FfIs & L
et%, WRMERITRR XD, BEORB AT EIEX
RERBEREY S - T MIC &35, 22KL, 1T
HEEIRE LIBE, FRREDTOTVEERREL
BBV RE LT, (L, LEBEAT, %F
TFS LB TR, 40~48 BERIBERBICHET 5,)
7)  FRHI OB B
BEBEITRO LB VTRV, 2EFRELH VS,
100, 50, 25, 12.5, 6.25, 3.13, 1.56, 0.78, 0.39,
0.2, 0.1, 0.05 0.025mcg/ml &3%, 100 mcg/ml
A EoBER{ERT 5541, 100, 200, 400, 800 mcg
/ml &?60
8) SMX ¥ XU TMP DfE¥Ep D
SMX 10 mg # W RHVED 1/8 N NaOH i L,
WHEARIEKCTLE10ml £3%, TMP 10mg %7 X
KA ED 4/100 N HCl 2 B#% L, MEKEKiZT2E10
ml &?60
9) RREMWTFIROMEDL T
B2 B L, DR 60°~50°C iIc/goic sz A
T, 7.5%B1IED X 5B ntEBnkzme, EHo—
EREE Y +— VIEAEL, ThIC9fERog Ay,
ISBRMUIEBERET5,
10) BB (FRIKBERR) & XRBEHK
REBRERIIBREC LT, I B~ B 2, 3 1R
WO DRERAT B, BN (MIC) MEEELT
i, ZORFOBA, o BB E LT HRLY R
EBEEEORETH TR0 7 FYRER XOKBEkKYH
Who
Staphylococcus aureus FDA 209-P JC-1
Escherichia coli NIH] JC-2
11) Frlsss
I. #bi, MIEFBEPRT5 MIC ZRkD%  (ao,
bo)o
I. a. MEFEZEEOBHE (SMX<800mcg/ml,
TMP=100 mcg/ml)
i) WEFDO MIC oz doT,BEHIZYETS,
ii) zDOEAKRK X b, MIC(a, b)#RDT, FIC
index (a/ao+b/bo) KD %,
iii) FIC index #' 1.0 A F OB AR, SHHA%ZED
n EHES B,
b. —HOERCDLEZHDBE
i) SMX>800 mcg/ml, TMP<100mcg/m] ¥
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foi¥ ii) SMX=800 mcg/ml, TMP>100 mcg/
ml)

i) OFAIBTIE, SMX 800 mcg/ml & TMP
100, 50, 25--:+++, 0.025mcg/ml DA%
< b MIC k%, TMP B¥ MIC kb
2 BT oRESIc MIC 28 bR -84,
PHR%RD v LHET B,

i) OBPHFRBTUL, 1) KEUTERELAET
60

c. WEACHHE: © B 4E& (SMX > 800 mecg/ml,
TMP>100 mcg/ml)

SMX 800, 400, 200 mcg/ml & TMP 100, 50, 25
mcg/ml OFBRAHE (9F) #o<K b, MIC 4715
bRIHEXDAZELD H LHET 5,

] ]

SMX-TMP DORBENTEIREBREIC VTR L,
SMX-TMP OHENRETTE (3 #IERRE) »ER
Li, 7tk SMX & TMP OcftRZIRER D b, %
OERIIHENTH S Z L X RDI,

FRRIETFRUERASHE, BEe v 2B EHE
IUHAMNERRESH O 3HOEFALEIIC X OTTib
hicdboThs,
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() SMX & TMP OBtRAMRET[TED
BEHICBTIER
HH OEKX
B RUERT v 5 —

EBARE (I) s\ T SMX & TMP oO#tR%
RO X% FIC index DEIB/IMED & 2wk ML,
Land DL EomEOREHIZ, SMX, TMP Th*%
KRB T/RT MIC (TMP—ao, SMX—bo) D Hiic—
BTarz il

ZDZ &Y, W#ED combination & ¥kiFS isobol-
ogram 23\ AU A D bacteria strain iZXf L T—hRiZ,
45BERRIT R LT FRbE R /R Lic & W 5 BBIS S & vl
b,

—Rc

FIC index=3 4P errerniniriininneny (1)
ao bo

%, ZOEHRLD (K1) 0k 5Bl IhiERT
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BT, £LD FIC index DfEix—F & L& &,

S HIZMEER 2R TER PQ e T e B2 BT %,
L7cdioT, ZOEREDSIITRTERPQ X h&L
WEEREIE B D, WEEMR PQ X W bR isobole k
DA% M (au, bu) ETHIE, ZDOATD FIC index

DIETR/PME TS,
Zh¥,
Min. FIC index =au +]2£ .................. (2)
a0 bo
TEbT,

3 L, isobole 2XD X 5 B el THIT,
Min. FIC index #5254 ML 1 S LOFEE LR,

3T, EREAMEESHRLER PQ LXb3 A
% N(aw, by) EF3uf, BiRARBEECLD

a_ﬁ'+tﬂ£=§£=tﬂ!=@ ........................ (3)
ao bo ax bw ON
LichZ Ehbhnb, ZDZ & X b Min. FIC indexii,
LL2¥Y A, BAEMEARRTE L L XORER
15, RECRROHAMRELRTBREOHRY B
THZ LT B, LcdOT, ZhFi(potency) &5 8l
BB Min. FIC index DB iBtRAZIEOH
EL¥xbh3,
T, isobole AAWHTH B &\ 5 Z LiXE N PQ
DHFRIL BT ETHD, &D L EEM ON EoFTNT
DHET a/ac=b/bo KM T 5,

MAR. 1973
LicdioT
am_ 3o
bx bo @

MR DD, Tiebb, XFric isobole X $0k 572
RYoEA AR, HHASRIRIEL ADH
FEOREHIZ, ThEh ¥ EHTRT MICDl &5,

K1 Isobologram & FIC index

Y(==b/bo)
(0,1} Q
N
N
\
A\
\ M
N
N\
N
\
45" P
o (1,00 X (=a/ao)
X [y

HEwLETT,P. S. : Measurement of potencies of
drug mixtures. Biometrics 477~487, 1969
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STUDIES ON SULFAMETHOXAZOLE AND TRIMETHOPRIM
Fundamental Research I
Antibacterial Activities of Sulfamethoxazole and
Trimethoprim Alone and in Combination Iz Vitro

SHiGEMI AwATAGUCHI and CHIKAKO SHIRANE
Biological Research Laboratory, Tanabe Seiyaku Co., Ltd.
Mikao Mavama, Hirosur Nacata, Kivojr KaNazawa,

TapasH1 YosHIDA and KEN KATAGIRI
Shionogi Research Laboratory, Shionogi & Co., Ltd.

This study was undertaken to investigate the antibacterial activities of sulfamethoxazole (SMX)
and trimethoprim (TMP), alone and in combination in vitro.

Activities of the 2 drugs, alone and in combination, were found to be dependent on the composition
of culture medium, medium pH and inoculum size of the organisms to be tested. SMX and TMP were
active against a wide range of gram-positive and gram-negative organisms. The potentiation of the
antibacterial activity of SMX by TMP was confirmed. The maximum potentiation by the combination
was achieved when the 2 components were combined at the ratio of their respective minimal inhibitory
concentrations acting alone. A guiding manual for sensitivity testing was established as follows: \

1. In vitro antibacterial activity is determined according to the agar dilution method. The sensiti-
vity is expressed as minimal inhibitory concentration (MIC).

2. MuEeLLER-HINTON broth (Difco) is recommended for culturing test organisms and MUELLER-
HinToN agar (Eiken) with hemolyzed (freeze-thaw) horse blood (7.5% v/v) is recommended as a
medium for sensitivity testing.

3. Test organisms are inoculated in MUELLER HINTON broth and incubated at 37°C for 18~20hours.

4. The inoculum size is one loopful (inner diameter I mm: weight of wet bacteria ca. 2 mg) of a 1072
dilution of a gram-positive broth culture or 1072 dilution of a gram-negative broth culture; the ino-
culum is streaked over 2 cm in length on the plate.

5. The interpretation is made macroscopically after 18~20 hours of incubation at 37°C and the
lowest concentration at which bacterial growth is completely inhibited is designated as MIC.

6. Bacterial strains isolated from clinical materials should be tested while they remain fresh within
2-3 culture generations. For reference strains, Staphylococcus aureus FDA 209-P JC-1 and Escherichia coli
NIHJ JC-2 are used.

The following guidelines have been proposed for estimation of potentiation of activities by SMX and
TMP.

a) When organisms are sensitive to both SMX (MIC<800 mcg/ml) and TMP (MIC<100 mcg/ml):
Potentiation is estimated by calculating FIC (fractional inhibitory concentration) index. FIC
values can be calculated by dividing the MICs of SMX and TMP in the combination by the MICs
of SMX and TMP when used alone. FIC index is the sum of FIC values. When this index is below
1.0, potentiation is indicated.

b) When organisms are resistant to either SMX (>800 mcg/ml) or TMP (>100 mcg/ml):

If the MIC of SMX or TMP in the combination against a test organism is less than one fourth
that of SMX or TMP when used alone, potentiation is indicated.

c¢) When organisms are resistant to both SMX (>800 mcg/ml) and TMP (>100 mcg/ml):

If the growth of a test organism is completely inhibited by the combination of SMX-TMP (the
range of their combination concentrations: SMX 800, 400, 200 mcg/ml and TMP 100, 50, 25 mcg/ml,
respectively), potentiation is indicated.



