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Trimethoprim OESHMR5: 1 DORANHA—4% 1L X
h, SR CRXAREORMICXY, TR
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ﬂ%bf:o

ChEDERYBECLT, TTEELRWiT X v &
#ilhxh, MOERAT+ A7 OoVTLREIh:-—if
B + 27 (single-disc) E¥RA 1,
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DHID S iz, FPRBEDLASELDOTHY,
Mo THRFMZ LTI M L S h e MK CD
MIC “ B+ 5 &, B K AREV:NED I EH
2bNB, COAMTHD X izbhbhdiix, ¥—¥
4 A 7 (single-disc) 4 fAvs3 MIC Qi & &b fofbrf:
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I. ® B # H
B s kD X 5 e UL D Mueller-Hinton 28 i) 36 Hi

(RHET 4 2 7 AL =AY LAV
Heart infusion 200.0 ml
Casamino acid 16.5¢
Soluble starch 1.5¢
Glucose 2.0g
L-Tryptophane 0.05¢
L-Cystine 0.05g
Biotin 0.005 mg
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L7 Agar 15.0g
Distilled water 1. 000 ml

pH7.4+0.1, NaCl R 0.8%, 5% + v FMPEFHM
¥ I

PR BRI Fig Liz it X 51, BIKREDOXNS
122 S ENBLEEXLRD 19 M 110~124 M2 A\
1o

II. ROFEGLIVURMAM

1. #RL- Xz MIC f{yueE

ST {;#%) (SMX 20: TMP 1), SMX k#iz 800 ug/
ml 2T 5 2 EHRRTL, TMP (2 40 ug/ml %
BIETD 2 HRNRTNRESHEORK RIS, R
Tin ks am=—FROKKYITVE BPIAKH &R
WY aUIIH7 T LIRENH. 7 VOB LY) (2,
1/1@BE/%2 1ml R %/ FRAMBE I (2 Mueller-
Hinton Broth (Z{%#fL, £ 400 fE¥Rk%* i 707
Fva— (AR R ETHRRPEIEHEIC £ E L
oo COIVDEMBETHHREL 1 ml 4 100CFU £

Fig.1 Microorganisms employed for constructing regression lines and their sensitivities to sulfametho-
xazole, to trimethoprim and to sulfamethoxazole-trimethoprim combination(20 : 1) in terms of MIC

Confidential MIC value : <— 75

method repeated 6 times) pg/ml

Geometrical mean

of so-called MIC obtained by 2-fold agar dilution

Agar medium used : Modified MueLLer-HinTON agar pH 7. 4
* Modified MueLLErR-HINTON agar pH 7.4 with 5% sheep blood
** Chocolate agar with 5% sheep blood

Inoculum size :

Approximately 102~10¢* CFU/cm?

t Approximately 10*~10% CFU/cm?

Fig. 1-1 Sulfamethoxazole

No. of

logM:C —log800/2"*
log2

Organisms strams, 15 1413 12 1 179 6 5 4 3 2 1
Staphylococcus aureus 18 [[q o] e efe338 oo .o
Staphylococcus epidermidis 11 | of o [oe e « ojle o o
+ # Streptococcus pneumoniae 6 \ . o (o o . e
+ % Streplococcus pyogenes 114 . 3
+ % Streptococcus viridans group 2 118 [
~ % Streplococcus faecalis 7 ] . |
+ 5 Corynebacteriym diphtherise 6 [/ Jo o . ¢ o i
+ & % Haemophilus_influenzae 4 || . oo o
~ # Neisseria_gonorrhoeae 2 \\ ° hd
+ # Neisseria meningitidis 1 \\
Escherichia coli 8 H‘ °34e 4 .
Klebsiella pneumoniae 4 /[ o] o
Enterobacter cloacae 2 ]/ D
Citrobacter freundii 1 |
Salmonella sp. 6 \ L S .
Shigella sp. 5 |\ p .
Serratia_marcescens 1 11
Proteus-Proridence 5 1/ o oo °
Pseudomonas aeruginosa 10 [ [ eogo eoo| o9
Total 110 ‘564 282 141 71 35 18 8.8 4.4 2.2 1.1 0.55 0.28 0.137 0.069 0.03¢ 0.017
MIc(sa-called MIC by the‘IZT-(old agar dilution method ) : ug/nl
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Fig. 1-2 Trimethoprim
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Staphylococcus aureus
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l .

Staphylococcus epidermidis 11|

+ % Streplococcus pneumoniae

6\

+ ¥ Streptococcus progenes

\

+ W Streptococcus viridans group 2

]
/

+ % Streptococcus faecalis

+ % Corynebacterivm_diphtheriae

T % % Haemophilus influinzae

+ ¥ Neisseria gonorrhocae

+ ¥ Neisseria meningitidis

Escherichia_coli

Klebsiella pneumoniae

o9

Enterobacter cloacae

Cutrodacter freundii

Salmonella sp.

Shigella sp.

Serratia marcescens .

Proteus-Providence o0

Pseudomonas

aeruginusa 1

Total 18 8.8

4.4

so-called MIC by the 2-fold agar dilution method

2.2 1.1 0.55 0.28 0.137 0.069 0.034 0.017 0.0086

MIC(

)Zug ‘ml

T

Fig. 1-3 Sulfamethoxazole-trimethoprim combination (20 : 1)

No of
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logMIC — log400 ‘2"
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Staphylococcus aureus

18

/[

Staphylococcus epidermidis

Ty

~ % Streplococcus pneumoniae

6\

— # Streptococcus pyogenes

1

~ % Streptococcus viridans group

— % Streptococcus faecalis

~ # Corynebacteriym diphtheriae

~ % % Haemophilus influenzae

+ % Neisseria gonorrhoeae

+ % Neisseria meningilidis

Escherichia cols

Klebsiella pneumoniae

Enterobacter cloacae

Citrobacter freundui

Salmonella sp.

Shigella sp.

Serratia marcescens

Proteus-Providence

Pseudomonas aeruginosa od o ¢ode

Total 41713

so-called MIC by the 2-fold agar dilution method

18 88 4.4 2.2 1.1 0.5 0.28 0.137 0.069 0.034 0.017

MIC(

ET, BEBFREREFELOBTEVC—HKL, T
REFEHIEH b B i RR SR &1210°~10'CFU
Jem? e pht-B T &£ B, UV DERTELMADLR
TWBI2W, Fjcan=—HROSPLEEL\ Strep-
tococcus, Haemophilus, Neisseria Jg 3% D 10 £
BCEIRERAEE L oo KR\ T 37°CIT 16~24 B il
%L, AR MIC {EXHIE Lo Thi 6EEHiR
LT EDSMFED 1/V22RLEBT X & MIC
fliE Lico

7 ) * ug/ml

2. MmMEHMOKE

Table 1 iwRTX 9788l 76 k¥ AT, » v ¥
5 %M, FEGHMNO X0 MIC HOTR) * 83 L
o FORBIIERDLSICTFS 1.16 BETHAZ L

Mb, 5% VEMBHRMOMBILTLIEL LW
bDEEL BRI,
3. F1RIBEOER

BEHRE 85~90 mm DOFEBH < 1 v [T EEH% 20 ml F
OHEL, KFCED, Bz r=-D1ALFER
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Table 1 Influence of adding 5% sheep blood to
the test medium on the MIC values obtain-
ed by the agar dilution method

Basal medium used : Sensitivity disc medium
(Nissui) (Modified MueLLEr-HiNTON agar, pH7.4)
Bacterial strains employed :

Staphylococcus aureus 32
Escherichia coli 20
KNlebsiella pneumoniae 10
Citrobacter freundii 2
Serratia marcescens 4
Salmonclla enteritidis 1
Pscudomonas aeruginosa 6
Streptococcus faecalis 1
Total 76
Ratio of MIC | Number of data
(with blood/without blood) obtained

4 ‘ 1

2 19

1 43

1/2 10

1/4 | 3

Geometrical mean=1.16

BEY 1ml oEERAEK, ¥ 712 Mueller-Hinton
Broth (28 & L, Staphylococcus, EPIMIEOHB &1L
D 1ALEFEY, Streptococcus, Haemophilus 7 LIt
D 1% (0.03ml BEE) # 1 ORKPRES LTk
L, 20 ERBED/IY T AE (AR 3~4mm) ¥ Ah,
D h B L THEICHT 5, O XVEEEET, A&
T 1lcm? % b 103~10°CFU B, #ETIT 10°~10
CFU BETHHZ LD Lrd bR T3,

F 4 A2 RBEWTHEBIC 37°C THEEL, 16 BRRE
DOHWICFRIEFAOERFEHRLL: FEE).

WEEEARCEYEGEL, T4 A7%EBE, BB
10°C gigkic 12 REREIBERE, >-S\T 37°C TR,
it 16 Byl (37°C, 4 FefE)) HicFe 4 e BHIE IR
Abh{, 24 RHEE (37°C, 12 BR) HicF o 7ckA
IEAVHEB L ERIC DWW TREGEIEAZ AL GB
TEHITE) o

4. T4 A7 EHEBROKE

AERIOBERIX, TOBNIEROME, EEAEE
BELKSOENOHABF IAICER R0 X 5
SMX, TMP (5:1) oAFInRALLTE A HE L &
h, FroBRomMPERRERIT 20 1 LIRS, K%
D in vitro BEYHET BT, SMX 20: TMP1 D
HEhxsELTHZ EA—RIEL TV 5,

1) SMX Mt SMX-TMP &#|o MIC &5 4 &

ZEMIEFMEORN : HEY L ¥ 1o, & SMX
EDT, A7 LHOBRRHET 4 A28 E L TIE 400
ug GH, 8mm ¥4 A7 AVCTHREY TREHRT
NEAMY BT D, LichioT SMX-TMP (20:1)
i/ 400 ug BHF 4 A2 %, TTRHBEENBHIA
Fufits SMX 400 ug GFF 4+ A2 LA - BT
hif, TMP X s SMX o ho ML F0M
KOMIKIC BT 5 Lo TELA[EELY KX b h
120

FoC, 191110 kO Fikk e Ay, il 400 ug &
4 SMX 5422 &, SMX-TMP £ 20 : 1 (400 ug
GH) EMCDF 422k KL MIC JIsEERTL
Tiiteotzo ZDONBUL Fig 217t X 5T, LT
XTOEkT TMP Zpiz kb MICOEF, T4bb
W NMsr 2 oh, Fhio 3L THEMERED
WAL A bRic, Tt 400 ug 44§ SMX 5 4 A7
L, 400 ug 44 SMX-TMP 487 + A 7 % [EABFIZ{E
MATH &tk TMP G X BB OIERY B TH
HMIZBETELZ LB LI,

¥, COBOF A ERRIHBHAEV-OTH
FEMPALILL, Lich - TEENREREC HY T3
MIC 243K £ic X b, F7:12 MIC LR RO
DEERELTEDLNTY, AGVILEOBLREZ—#
BEHDEMEYFILT, FOV-ThELHIETEZS - EL
bhbe

LROMENLSTERT 4+ 22 L L T,
GHTF 4 A7 BB LT,

2) ¥R O ERORER G A A
10 g FAT 4 A7ATOEHIDO ZE XA RE %,
TMP % Reeves-CHILDE'® o> PABA FHmmic X 240 M
FEBHET, SMX 1E£570 TMP &k, +17 > 8
B Mycobacterium fortuitum 238 #Bu-5 M
ERETRE Lo TORKL Table 21273 X 5T,
T4A7 RBEAFRBBCHEN L LCEREYRL, B
HOEB SN FKIETT 3 EEALR AR bhlch, TEA
DEZVTHhD 20 : 1L HLBELVRRTHH, L
Mo T—RET 1+ A7 ERILOFBESD 5 hdibhis

3) SMX,TMP £ ¥+ ST AHEET+ A7ICX
5BHIEA & MIC DBk : ST 4%, SMX, TMP iz
WTRRTF 4 278, FRELLC6@TOKYELTE
W, ThEROEKRICH T 2BHIEMERE MIC F5E
DRAGRERDIo KWT, KOKDOEREHKE T TOD
MIC fE L BRI BERDBGRYRT 1 XKERRL RD,

ERERLLTRDONEEAORE)R T H T 5
MIC fEit, Fig1 RRTX5TH » oo TEENT
4+ A7 ZEHIERERE MIC 0BAGRYRT 1 k6

400 ug
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Fig.2 MICs to SMX or to SMX-TMP combination and diameter of inhibition zones produced by SMX
disc containing 400 ug or by SMX-TMP combination (20 : 1) disc containing 400 ug respectively

o SMX

o SMX-TMP combination (20: 1)

MIC (wg/ml) by dilution method
400 100 2, 6.8 1.56.0.39 0.007

Diameter of inhibition 2one (mm)

800 200 50 3.12.0.78.0.19°0.048 8 20 30 0 £0 60
Staphylococcus aurews 1 200P JC-] o—e pro—
2 o— o
3 o— = o——a
4 — —_— o
5 —_— o
Streplococcus pyogenes(GroupA) | o———o P,
— e L ——
Streptococcus pue ]  ————
Corynebacterium diphtheriae ———e
Haemophilus influenzae L oo
Escherichia coli 1 NIHJ JC 2 o
2 o— o o——e
3 K12 oo Oo——e
Klebsiella pneumoniae 1 — [- S
2 — o —— o
Citrobacter freundin e o——— o
Enterobacter cloacae o—s oo
Serratia marcescens o———— o—— o
Proteus mirabilis *—s o——
Proteus vulgaris o o
Shigella sonnei 1 o—e o—e
2 o—
Shigella flexmeri 1 — o—e
2 —eeeee® ———
Salmonella enteritidis 1 e e
2 o—ee® L —
Salmonella paratyphi A e R—
B L —— —_ o
Pseudomonas aeruginosa 1 — o—
2 —o o———e
3 O—e o
‘ o—e o—e
5 O—=e o—e

Table 2 Drug concentration in the agar just under the sulfamethoxazole-trimethoprim(20:1) disc

following disc application

(Disc : 8mm in diameter ; Content in a disc : 400 ug)

Time in hour
Drug

4 8 | 12 | 16
Trimethoprim (ug/ml) 60. 4 480 | 386 20.2

Sulfamethoxazole (ug/ml) 980 1,120 826 422

Ratio of

Trimethoprim 1 1 1 1

Sulfamethoxazole 16.1 23.3 21.3 20. 8

Table 3 Equation of the first degree expressing the relationship between MICs and diameters of

inhibition zone

Disc

No. of data Equation of the
Drug ctzn;tge)nt obtained first degree*
Sulfamethoxazole 400 540 D=42.0—-12.6 log MIC
Trimethoprim 20 600 D=29.0-13.2 log MIC
Sulfamethoxazole-Trimethoprim (20 : 1) 400 696 D=42.0—12.5log MIC

* Diameter of inhibition zone
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Fig.3 Standard curve representing the relationship between the MIC and the diameter of

inhibition zone.

Sulfamethoxazole-trimethoprim combination(20 : 1) : 400 ug/disc.
Disc : 8 mm in diameter, water absorption 0.027 +£0.004 m!

Conventional method :

Usual determination (over-night : ahprox. 16 hour incubation) 1
Delayed determination (approx. 24 hour incubation) 2
70 prrrrrr— T /T — 30

E
- £
0}~ &

° E g-zs
g g
0 2 “Zh20
£ =
= €
< -
—-‘:._ . . -z
40 £ | = t—]:/
h] =

| =
5 ——
0rg T ke
g
20——7 ’ "
!
i
10—A~ . v 0
K] ygivad 3 2 Quihad § L o4 3 1 enie - R €32
1000 100 10 0 0.01 0.001

MIC (ug/ml)

Table 4 Regression equation representing the relationship between MIC and diameter of inhibition zone
SMX-TMP combination (20 :1)

Content | Incubation time Number of data | Correlation l R . .
of disc i in hours employed coefficient (r) { egression equation
l Approx. 16 696 0.912* D=42.0;12. S;l:g MIC
400 ug | Approx. 24 230 0. 861* D=51.3-16.7.log MIC
(delayed assay)

* Highly significant correlation (P<0.001)

Ku ks L, Table 3 ORI BOLII, TORERE
LT 3o ERDEMPIHYRATIEELLRS 1
KHEDOFEFL, ST 4%, SMX, TMP L {hizkD k>
Thte hERELIEYXRL, Lich-TARADOHEIY
BHIEFAD K E M bHABREHET 2 —RET 1 A7 H
BILOT NN HE S hic, RVT, S HIZ 16~24 B
R RRIEFADO MR T 5 BEHECHCHATES X 5ER
wEML 1 KERREY KD,

5. RRZHRELE

WEBEC R VT, 16 BRBEOKEERTHECRE 4«
FHIEAA B L-BA Y & & 16 REBETES e
FHIEAA HERY, 24 REBETHRLABAIEE
HIE E RO RO B Y HAT LM MIC fEbrHEE
TEBDITHbo

6. FEREZEITOWT

x5 4 A7 EOEREEYHRFT D, TaEEIC

DT o e T RTORBZOWT, EEHBENHD
AR OFEHBEY BHABRRR (¢=0.05) ¥ AL
TEHL, Table 5 ofEirif§bhl, —F, BELLT
KX 2 f5FREIC X 5 MIC X R—@EKizoWT
6EFOfThel, TOEEKRILDOEHX L AL T,
MIC {ED HFEBEC OV TRHBRI\Y KD, Table 6
DR BRI,

ERT 4 R EFHEDENE L oD MIC {HAEXKFH
2HERREOERJEL LRI GA TV 5D THKER
HEiermE L Bbh 5, NEOHFERBOEN L
HETHE, K74 A 7EOBER BXER2 E£FR
BEorhicgsn, H5BREICEL, BKRMBRZHE
REEE L TRDEBRERVOhB D LHEES RIS,

Lil, ST AHITCRT+ A28k, FRELLCHEER
B L b D EFNCHRT, BHRROEOK-HRIH
Abhich, chizEEokRMcX-ThH, FRETYH
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Table 5 Range of deviation of MIC obtained by the disc method form the MIC by the dilution method

expressed in terms of rejection limit

Range of deviation of MIC expressed in terms of rejection limit
Determination Incubation time (a=0.05)*1
method in hour Diameter of inhibition zone in mm
8 ~ 20 ~ 30 ~ 40 ~ 50 ~ 60

) Approx. 16 4.2 ~ 0.21 4.2 ~ 0.23 4.3 ~ 0.23
Conventional 4.2 ~ 0.23 1.3 ~ 0.23

method Approx. 24 4.3 ~ 0.23 4.3 ~ 0.23 4.4 ~ 0.22
(delayed assay) 4.3 ~ 0.23 4.4 ~ 0.23

* Rejection limit was obtained by the formula : IM,‘/ S?y, (1+}11 +_(.X.§_}?)_2)

r?

log MIC —log 200/2!3

where, X=diameter of inhibition zone Y=

S?,z=variance from regression line
Srr=sum of squares of deviation of X

log2

t Where MIC obtained by the agar dilution method is taken 1.0

M : sample mean,

t : distribution coefficient of STUDENT

Table 6 Range of MIC values of SMX-TMP combination obtained by the 2-fold agar dilution method

No. of organisms employed No. of data employed Rejection limit*
(n) (nx6) (a=0.05)
106 } 636 (106x6) 2.9~0.34
+1

* Where sample means is taken as 1.0, Rejection limit : :tSto.OK/ "

S R?
n

S : Sample standard deviation

. /3 (X-X)?
R:y =§="~

(Sample mean deviation in N(6) times repeated experiment for each organism)

HEEOEHDOKREWF L7 ;1 HEXGULEAFITHD L
AEELTVWALDOLHEEI I,
II1. # ®
2ODESHIDEZHT 4 A 27EDRILICIE, T4 A7Z
P OEXFRETOEF O HBMORBICKED L C

ERRFIREEL BRI D,

1) i i) 3 EFOLBEBO®E. Thbb
74 A7 ETOEKBREL GHPIC BT 2 TEROEHE
BREDHITEV-Z &0

2) WEAOLPIEEE, TiobbiiikERbT
1XERRD 1 KEDFREIEVEXR T L, ®icL
Ddic ) X T—RET 1 R 7EOAREY AL,

FORELLTRIM LY ST 587 4 A 278kTix, #
EEOEBIRERDEHNC HENTRREVERLS R bR
Teht, ITRBERY, A7 ARRT 4 RAIETLH
RET L UEEOEBH OB HBRNEVCBRR ¥ 8T
b, &ED Fie ST ARAOFRETO MIC L EBD X
FWZ ENBDLATWEDT, hHOBRKU ST A

Koo —HETHH, HHBEITHI LIXTERLL
LEZ LI5S,

ST A HIDF 4+ A 7 EOILMIIREERHILK L &,
FZLAREFRIEALOMCEO S S HAN DB, ST &
Flo 2 fEFFRETHRRBERANR L LRI DT, FRE
L —%%3+2% MIC #3512 3t D end-point % ¥|E
Wi L THRRYLETHAS 5o HFRVEO—TEBK
Tik, RHEMIEMAEAEEARAMUNOTELRFHRIEMDOEL
BWEARRBIB DT, FTTHIc> TULZDORDE
BELRLETH 5,

F4 A7 SRR 1) WEENIET ¥ 3, KVEH
Chic ISRy ST & THRIRM MR I E X 25 5%
FBAINLBEATIE, TOVThEIRIETEL LT TH
h, 2 BIFovA7 »H (i SMX) F4 A7 LR
—aBEETHhE, TMP X2 6tRBENEDICHRE
L5%EDEAMD, 400 ug (SMX 20: TMP1) &%
FA4AIHERALCDIIBRBEETRENTHHLEXLD
hs,
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A STUDY ON THE DISC SENSITIVITY TEST FOR
SULFAMETHOXAZOLE-TRIMETHOPRIM COMBINATION

Yutaka Kanazawa

Department of Internal Medicine, Toyosaka Hospital

TosHio KurRAMATA
Department of Pharmacy, Niigata Railway Hospital

Kivovuki Matsumoro
Research Laboratory, Showa Yakuhin Kako Co.,Ltd.

A study on the disc sensitivity test for sulfamethoxazole-trimethoprim combination(20:1) was
performed under the experimental condition already standardized by KANAZAWA.

Discs containing 400 #g of SMX, 20 g of TMP and 400 g of SMX-TMP combination(20:1) were
used and the following results were obtained.

1) Synergy between SMX and TMP could be simply detected by the comparison of inhibition zone
around discs containing 400 ug of SMX and of SMX-TMP combination.

2) The two components diffused from discs into agar plate, maintaining an approximate 20:1
ratio of concentration.

3) The primary regression equations representing relationship between MICs and diameters(D) of
inhibition zones were as follows:

D(mm)=42.0-12. 6 log MIC(ug/ml) in SMX and D=29.0—13.2 log MIC in TMP, indicating that
the diffusion-rates of the two components in agar plate were approximately near.

4) Susceptibilities to SMX-TMP combination(20:1) of 124 strains of 19 species were determined
by the 2-fold agar dilution method in parallel with the single-disc method using SMX-TMP discs
containing 400 pg.

The experiments demonstrated significant correlation between MICs by the dilution method and
diameters of inhibition zones by the disc method in each of conventional assay of the over-night
(about 16 hours) incubation and delayed assay of 24 hour incubation.

Analysis of the data obtained revealed the primary regression equation to be D=42.0—12.5logMIC
in conventional assay and D=51.3—16.7 logMIC in delayed assay, respectively.

The range of variations in MICs estimated from the diameters of inhibition zone by the disc test
was then calculated in comparison with that in MICs determined by the two-fold agar dilution
method, as a reference for the experimetal errors which may be involved in the estimation of MIC
by the disc method.



