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Sulfamethoxazole-Trimethoprim & #iB§3 5 M B S2A9FH

RER= « NEFET - KT « BlII@HD
AT « BEARD « HZ E#Hh « BRET
TP AERENERE

Sulfamethoxazole-trimethoprim &#lix, H»ET
BA%R & h o Eift v L 7 7 #| sulfamethoxazole(SMX)
5L73/7€Y) s PVvRoFHMETH 5 trimethoprim
(TMP) 1%E& LAFLVYHRAOLEREAFTH
%o

T, ¥ 7 7H SMX o fFEEF, MERRAN O
f#HBRIC %17 5 p-aminobenzoic acid (PABA) & 2
KETFYV Ovrd 2 KRERARBEREZBET L%
xbhTxh, —%, TMP i3 2 KEREBB KRR
PR LT 2 KEER» > AKKEB~ORBRERL 7=

Sulfamethoxazole

v 2 T RERABRETRTE VAR TS, TDHIOM
HOMEIT L2 2 »ITOBKY LB EFFHAC X BBRE
BIEEX T bW HEN BN oME L FESh D
FTh B, £ LT, ZhbicBl+ 2B, MK
ZOoOWVWTRTTIREZLOBMEIRDLN B,

4B, AELRBREEREZSLHRLELTIOR
B AF 3, in vitro, in vivo 12 3\ ZHEIEAICE
DEICRBLTK 2, MEENFEMEZMX/0TE
DEBIZOPVWTHRET 5,

Trimethoprim

(SMX) (TMP)
OCH;
”zN‘@ S0 NH N— WM '
LN H«,N—< CH: OCH, 4
N’ —CH3 N o
\O OCHj;
Ci1o0H1103Ns S a1 R Ci1aH1s03Ny
253.28 s f 290. 33
Sulfamethoxazole—Trimethoprim A1 1 §2H DY
SMX TMP
400mg 80mg
SMX TMP
Dihydropteroate \%/
+ Dihydrofolic acid \ Tetrahydrofolic acid
PABA

Cofactor of one carbon-transferase

Precursors

— C Purines & Pyrimidines ’

C Nucleic acids j —— ( Nucleotides ) <—C Nucleosides ) "——J
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X B M #H

(1) 1=R%ER
sulfamethoxazole (SMX) : 1/8N NaOH D4 &K
RAWTER LI
trimethoprim (TMP) : N-N-dimethylformamide
OAERRCTER LI,
(2) in vitro [C&1FDHBHEADIEH (Box &)
A Pk
Staphylococcus aureus 209-P JC
Staphylococcus aureus 90124 (EEER4yHE SMX
it KD
Staphylococcus aureus 90125 (K5 HE SMX
[[EgE73)
Escherichia coli NIHJ JC
Escherichia coli 10-1 (Fa K4y Bt SMX Tt %)

RTREAE I : BT 4 R 7 ARSI D /R BR W7o
D,

AGRBRIE L ¢ RISk (A LB B X AT R
T 37°C 18RS R DMK EHRE T
1A&EBEL L REFRER X0
o

(3) in vitro L&\ DHEFIOESLLOMET

FHERE, BEkk : Staphylococcus aureus 209-P JC

Staphylococcus aureus 90124
Escherichia coli NIHJ JC
Escherichia coli 10-1

FBEAEREH « BT 4 A 7 ARSI REZR 2D
Do

ARBREE M AR A L, BEEEREIERE2E
[ TR/ BT Lol

(4) HWARS PT 4
[ERHRE : ABRBRIFD 7 7 ABHERE IS BKs X
V75 APREPEBNRE 21 Bk, 1B RERIREER L
e b OREBRIEK TS 7 ABHEC S
VTR 100 £, 77 AR OV T
1000 fEIZ AR Licd D&,

BijEL#EELH : MUELLER-HINTON broth “Difco”

AR BT 4 AR (=0 Y) KB
Ttk B % 7. 59 hnx fe R FARA
R X2,

(5) ERPRZBERKICXF DDA
B : 1970 4 12 A £E& KRB T KK
WAyl ute Staphylococcus aureus 50
#, Escherichia coli 37 ¥k, RZHRIE
WZix Staphylococcus aureus 3100 %,

Escherichia coli 13 1000 {5 FH R LT
5/ Lo
RiELEEEEH : MUELLER-HINTON broth “Difco”
AR BET 4 A A (oD K
Escherichia coli ORBRD LR MMLEE
Mm% 7.5% Iz e "R PRAREC
Lo,
(6) MEAHICH KEFFTHREAFOKR
{EFERE, Bk : Staphylococcus aureus 209-P JC
# 100 FEE A B
Escherichia coli NIH] JC-2 %
1000 fEe AR
BB FEEELHE ¢ MUELLER-HINTON broth “Difco”
AR BT 4 R 7B (=0 V) X
EREB b O TORGTIREL A
W,
(7) EREERRICEH LIFFTEHOE
{EFBERE, Bk Staphylococcus aureus 209-P JC
Staphylococcus aureus 90124 (i
RoyHE SMX i HRF
AIRSAEIEHE « BT 4 A 7 IS HIDFER BBR e b
Do
ARBIH : FESA A L, 553 3 MBI £33
FIBE 2 ¥ Lz,
(8) = XREAREIAE(CH T DR RHR
fE AR, Bk
Staphylococcus aureus No. 50774 (Fg K5y B
SMX RE&SZHE#D
Staphylococcus aureus 90124 (KA HE SMX
it )
Escherichia coli NIH] (SMX R&3Z MERK)
Escherichia coli 10-1 (R4t SMX it p#k)
Salmonella enteritidis (SMX RS7 48K
RIRERESH « FWRFEREE
{5 WK © Staphylococcus aureus, Salmonella en-
teritidis AR REKCFH I THER
L, Escherichia coli (3 4ABREKICIE
WERICDDI 6% -7 YR FREAL
TR L,
FH~ YA hE 18~20g dd YS (#fEREMY)

RBFiEH LU B

(1) in vitro |[C&17d SMX & TMP & o hiEA
DRERA
Staphylococcus aureus, Escherichia coli ®» SMX

RS MERR e D O it kA AT, FERIRMO B AHIEA
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OFELEIH Lico TOBRIIF1I~S5RLRINDLE
DTHb, BLEOTHRIL SMX OFERBE Y, B
TMP O FFRBE% mcg/ml TRLTW 5B, Elimk\
T, Staphylococcus aureus 209-P JC o X 5z SMX
REZ ek SMX O BN EBE IE#EE MIC 1% 50meg
/ml, TMP Ti% 0.78 mcg/ml %R LT\ %, 7j3EA

B & o7 BAFRORDLRILWBEIXARTRT
BEAAXTNTEOHEE, LR DLH, Tibb, +Ek
BT TH A, BRHHERRRDL R,

# 2, 3% SMX =500mcg/ml D F K 4> B O i
Escherichia coli DFBETH%5, TMP i3 0. 78~0. 39
meg/ml L EEROBE L FARED MIC R LI, £D

%1 Chequer board titration method iz X % SMX, TMP OB H{EA

Staph. aureus 209-P JC

TMP
SMX

3.12 1.56 0.78 0.39 0.20

SMX

0.10 0.05 0.025 0.012 0.006
alone

50 - - - - -
25 - - - i - -
12.5 - - - - -

6.25 - - - - -

3.12 - -

1.56 - - - i - -
0.78 - - - - -
0.39 - - - - -
0.20 - - - - -
0.10 - - - = -

|
|
|
|
|
|

[
!
[
|
[
+ 4+ 4+ + 4+ o+ o+ o+

+ + o+ W

TMP
alone

+
+
N
N
+
N

% 2 Chequer board titration method iz X 3 SMX, TMP o HfEA

Staph. aureus 90124 (SMX-R)

b TMP
- SMX

3.12 1.56 0.78 0.39 0.20

0.10 0.05 0.025 0.012 0.006
alone

2.0 - - - - -

500 - - - - —
250 - - - - i -
125 - - - - -
62.5 - - ~ - -
31,2 - - - - i -
15.6 - - - - -
7.8 - - - - -
3.9 - - - -

1.0 - - - —~ +

+ 4+ + + + 4+ o+ o+ o+ o+

TMP
alone

+
+
+
+
+
+
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# 3 Chequer board titration method iz X 3 SMX, TMP o ifh{eH
Staph. aureus 90125 (SMX-R)

T™MP SMX
3.12 1.56 0.78 0.39 0.20 0.10 0.05 0.025 0.012 0.006
SMX alone

500 - - - - -
- - ] e
125 - - - - -
62.5 - - - - -
31.2 - - - - -
15.6 - - S _
7.8 - - - i - -
3.9 - = - - -
2.0 - - I

+ o+ o+ + o+
+ + + o+ o+ 4+ o+
+ + o+ o+ o+ o+ o+ o+ o+

1.0 - - - - +

TMP
alone

+ ++++|Ill||l

+
+
+
4
N

$# 4 Chequer board titration method i & 5 SMX, TMP o H{EH
E. coli NIHJ JC

~_ TMP
™~ 1.56 0.78 0.39 0.20 0.10 0.05 0.025 0.012 0.006 0.003 SMX
SMX \\ alone

- _ _ _ _ _ _ _ _ _ _ _
%5 - - - - - - - - - - -
12.5 - - - - - - - - - - -
6.25 - - - - - - - - - - -
3. 12 —_ —_— — —_ _ --------------- _ VVVVVVVVVVVV __ 777777777 _. --------------- — —- -------
1.56 - - - - - - - - - -
0.78 - - - - - - - - +
0.39 - - - - - - - - +
0.20 - - - - - - - - +
0.10 - - - - - - + +

TMP
alone

kBT SMX R ¥ Staphylococcus aureus (209-P JC) D MIC #RLT\W\5, = DFBESTEERIECHh

CERWTLBRIIRE TRV, WEFRCIHHER BRI AIERRRD bR,

MNRDOLIT, # 51 SMX>500mcg/ml DOffitth: %3 Fa IR 4 BEX
# 413 SMX Rzt Escherichia coli NIHJ JC D3 BEOBAE THbH, TMP ik 0.39meg/ml o MIC

&TH5, SMX iz 6.25meg/ml, TMP 0. 2 mcg/ml #R LT B, SMX B3 #: Escherichia coli NIHJ JC



92 CHEMOTHERAPY

MAR. 1973

%5 Chequer board titration method iz &k 2 SMX, TMP oi%1EH

E. coli 10-1 (SMX-R)

~

SMX

TMP
™~ 6.25 312 156 0.78  0.39

0.20 0.10 0.05 0.025 0.012

alone

500 - — — - —
250 - - - - -
125 - - - . -
625 | - - - - -
3L.2 - - - - -
15.6 - - - - -
7.8 - - - - -
3.9 - - - - -
2.0 - - - - -
1.0 - - - - -

+ o4+ 4+ o+ o+ o+ o+ W
T T T S S S
T T T
S R S S S S S

|
+ o+ H WKW

TMP
alone

+
.
N
N
N
.

A2 ) £ DB AERIRFE 72T,
(2) in vitro |[C&(T?D SMX & TMP o4t Dtk
&
In vitro ©w\ VT, SMX & TMP L Dty HIfER
PRRDLNICOTHADE S LEBKE L, £6~91
BOTHREIER ALY, BIEREEAcET 5 MIC %R

#6 SMX, TMP o&fEALRICKIF5 MIC
Staph. aureus 209-P JC

(&)

s T eix | 6.25 3.12 1.56 0.78 0.39 0,19 0,09

1 0| - - |+ +

+

+

1 - - -
2 - - =
5 - - -
10 - - =
15 - - -
20 - -
25 - -
30 - -
35 - -
40 - -
45 - -
50 -
75 -

100 -

|

e = e T T = S = S SR QS Gy S
e S e

+ 4+ o+ W

T
I O S S A S A T
T T T

+

4
T

1 +

o

+ |+ +

(mcg/ml)

LTWwW3,

2 6 (X SMX RZ 4, Staphylococcus aureus DIFE T
HHH, SMX: TMP=1:1 H 3B\ 2:1 (LLF, ST
(1:1), ST(2:1) L#g3) T, TMP Hhx h 1 BpE
TN I ICREE AR L, E5IC SMX : TMP=
20:1 OFLE FT TMP Bl U MIC, J7chb,
1.56meg/ml &R Ltzo T, COELESHEET
BB THBHLEZDRD,

2 7.1% SMX ittt % Staphylococcus aureus % i\ ~T
Itk RTH B, ST(1: 1) T TMP High L [H U3.
12meg/ml %R Lichs, SMX Oft&H % esbic Lic
MO TR EDE TR D b e,

Uiz Escherichia coli & D\ TEBHEITIDI,
SMX B DB EX, Staphylococcus aureus FZ¥:
BROPBE L EOILAMR KBWKRIhB LB, ST
L: DB BWIEST(2: it s\~ T TMP Bfiuc e~ 1 By
PEEE A MIC %5R L, ST(20:1) T TMP Hifhi b
U MIC #/RL7%, L Ligdib, BIKRTERD,
SMX Tfitth Escherichia coli % Fi\ 7z FEic 5\ T,
ST(1:1) wk\wT TMP Bt [ U 0.39meg/ml &
MIC #75% L7-2% Riikod SMX fit 4 Staphylococcus
aureus O HE, FARC SMX ORLE NS 51D
NTHEBANCRZ EDE TR DL,

(8) MEWA~RI AT 4

PERRTHRLI S, RZHEOH A, TMP L
SMX k KON, (2iF ST (20 : 1) ¥ THAZIREL
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%7 SMX, TMP ofHESLKR KT 3 MIC

Staph. aureus 90124 (SMX-R)

#9 SMX, TMP of£#EEA&LRKRIZkIF5 MIC
E. coli 10-1 (SMX-R)

BAH

et |10 50 25 12.56.253.12 1.56 T 1 | 6.25 3.12 1.56 0.78 0.39 0.19 0.09
1 ol - - - - — -1+ 1 0| - - - — —|+ +
1 1| - - - - = + 1 1| - = — — —|+ +
1 2 | - - - - =+ + 1 2| - - - =1+ + +
1 5| - - — — -]+ + 1 5 - - —-[+ + + +
1 7| - - - [+ + + 1 7| - -+ + + + +
1 0 - - - -1+ + + 1 o] - -]+ + + + +
1 5| - - - |+ + + 1 5| - -0+ + + + +
1 20| - - - =]+ + + 1 20 | -1+ + + + + +
1 % | — — — —|+ + + 1 B | -+ + + + + +
1 0| - - —-[+ + + + 1 0| -+ + + + + +
1 B | - - -]+ + + + 1 B -+ + + + o+ o+
1 0 | - -+ + + + + 1 0| -+ + + + + +
1 5 | - -+ + + + + 1 s | -+ + + + + +
1 5 | — -+ + 4+ + + 1 50 | - |+ + 4+ + + +
1 5| - -]+ + + + + 1 5 -+ + + + + +
10 | -+ o+ o+ o+ o+ 4 1 10 + o+ o+ o+ o+ F
0 1|+ + + + + + + 0 1 + o+ o+ 4+ o+ o+

(mcg/ml) (mcg/ml)

#8 SMX, TMP ofHE4LERICkIF5 MIC
E. coli NIHJ JC

ek
TMP : SMX

6.25 3.12 1.56 0.78 0.39 0.19 0.09

+

+

e e T e T T o T S SO = S S S

NN = o

10
15
20
25
30
35
40
45
50
75
100

T T I T S S S RS

o

e

I e e 1

+

R I e S S S S S R U IS

(mcg/ml)

ADLIIHEEL, SMX 5 L TMP 1 o&HI&EREE
LIcHBBEDHBBEATOEER 20 0 LIV El & c
LDOWEDD, REDIHBRED 7 7 A EHEER, Bk
BT 5HEAR 7 + 7 4, FIE D% SMX, TMP
K aWMBS IO ST(20: 1) ©oWTH—&MHc X b i
BekRat Lico TORBITE OCRINDER Y TH D,
b, SMX, TMP X0t ST (20:1) 175 &
[REERE, 77 ARMERDIR L A L DEBCK LIKH
FRHBEARZ P 7 A% ELTW5, XOHE LY 3%
FIRCHEET 5L, AE7 5 ABETHD Staphy-
lococcus aureus T SMX & 6.25~50mcg/ml, TMP
1. 0.2~0.78 meg/ml, ST(20:1) 1.56mcg/ml, Str-

_ eptococcus hemolyticus Tk SMX 25mcg/ml, TMP

0.39meg/ml, ST (20 : 1) 1.56meg/ml, 7 5 AR
B D Escherichia coli T% SMX 1.56~3.12mcg/ml],
TMP 0.025~0.2mcg/ml, ST (20:1) i 0.1~0.39

- meg/ml F&ZEMEE L ST(20: 1) 1X SMX, TMP o

1R MIC {2 7R Lico LL, ST(20:1) o
73 MIC e & h T3 SMX, TMP O FhFhD
BRFEOEMCTRT L O, & 4HMo;R$+ MIC fHic
HE L The bAin, ST (20: 1) oELAI X b [AHEH
HREEC SV THASRLRED b, LaxLindinb,

Pseudomonas D X 5 SMX, TMP & }iz >100mceg/
ml © MIC DK LTiX ST(@20:1) ks T
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# 10 Antibacterial spectrum

a) Gram-positive bacteria

Organisms SMX TMP ST (20: 1)
alone alone (SMX+TMP)
Staph. aureus 209P JC 25 0.39 0.78 (0.743+0.037)
” 6.25 0.39 0.78 (0.743+0.037)
” 12.5 0.78 1.56 (1.486+0.074)
” E-46 50 0.39 1.56 (1.486+0.074)
” No. 50774 12.5 0.20 0.78 (0.743+0.037)
” >100 0.20 6.25 (5.95+0.300)
Staph. citreus 3.12 0.78 0.78 (0.743+0.037)
Staph. epidermidis 12.5 1.56 3.12 (2.97+0.150)
Strept. hemolyticus S 23 25 0.39 1.56 (1.486+0.074)
Strept. viridans >100 0.78 12.5 (11.9+0.600)
Strept. faecalis >100 0.78 6.25 (5.95+0.300)
Diplococcus pneumoniae [ 6.25 0.78 3.12 (2.97+0.150)
Bacillus subtilis PCI-219 1.56 0.10 0.39 (0.371+0.019)
Bacillus anthracis 25 100 25 (23.8+1.200)
Sarcina lutea PCI-1001 0.78 0.78 0.39 (0.371+40.019)
Cory. diphtheriae 12.5 0.20 0.78 (0.743+0.037)
(mcg/ml)
b) Gram-negative bacteria
Organisms SMX TMP ST (20:1)
alone alone (SMX +TMP)
E. coli NIHJ 1.56 0.025 0.10 (0.095+0.0048)
” NIHJ JC 1 3.12 0.10 0.39 (0.371+0.019)
” NIHJ JC 2 3.12 0.05 0.39 (0.371+0.019)
” K-12 1.56 0.20 0.39 (0.371+0.019)
Entero. aerogenes 3.12 0.78 0.78 (0.743+0.037)
Sal. enteritidis 12.5 0.10 0.78 (0.743+0.037)
Sal. paratyphi A 12.5 0.05 0.39 (0.371+0.019)
” B 12.5 0.05 0.39 (0.371+0.019)
Sal. typhi T-30 RoMA 6.25 0.05 0.39 (0.371+40.019)
” T-287 6.25 0.025 0.39 (0.371-+0.019)
” 0-901 3.12 0. 006 0.10 (0.095+-0.0048)
Shige. sonnei EW-33 0.39 0. 006 0.10 (0.095+0.0048)
Shige. flexneri 3.12 0.05 0. 78 (0.743+0.037)
” 2aEW-10 >100 0.05 1.56 (1.486+0.074)
Shige. dysenteriae EW-7 3.12 0.05 0.39 (0.371+0.019)
Shige. boydii EW-28 0.78 0.05 0.10 (0.095+0.0048)
Proteus morgnii 1.56 0.78 0.39 (0.371+40.019)
Proteus vulgaris 0X-19 0.78 0.20 0.39 (0.371+0.019)
Proteus mirabilis 1287 3.12 0.39 0.39 (0.371+0.019)
Kleb. pneumoniae 3.12 0.20 0.78 (0.743+0.037)
Pseud. aeruginosa No. 12 >100 >100 >100 (>95.2+>4.8)

(meg/ml)
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>100meg/ml OfE%R L, & THON,

(4) EREROREREICH 3 D MBM D AR

a) Staphylococcus aureus

FEIK 4y Mt Staphylococcus aureus 50 BRiZ*xi-3 % SMX,
TMP, ST (20: 1) ORZHS MR Lic, TORKR
BR1CREND LD, SMX BT 12. 5meg/ml

X1 Sensitivity distribution of clinical

isolates
Staph. aureus (50 strains)

fTMP
d

80% |

70

—

‘.

| 1
60 Pl
I

0 I | ST (200 1) /

ol i

ol /

0.19 0.39 0.78 1.56 3.12 6.25 12.5 25 50 100 200 >200

MIC mcg/ml

2b =200meg/ml i hFTHA L, =200meg/ml L)
Lot E RN 622 B bht, TMP BT
0.19~0. 78 mcg/ml {4345 L, 0. 39 meg/ml & v & —
7D, EBRERKEALT MIC /R LTV, ST
(20 : 1) OFEFTLL 0. 78~6. 25 meg/ml xR L,
3.12meg/ml IC ©— 7 2 EOT T, & DRE R D,
ST (20:1) oftFIcI T, SMX fittkkss, »ich
REHALIR TV B Z EdibdDt,
b) Escherichia coli
BRI 4y@E Escherichia coli W3 ARZHIMH LR
L, FORERIR2IRENS X 51c, SMX BighT
13#9 65 26D ¥k >100 meg/ml Dt % 7/R L1z, TMP
B CII 48k 0.05~0. 39 meg/ml io 8 b, 1313 5 48 ik
DOFRTRSHRECHELE L, —F%, ST (20:1) ot
Fic B\ Tt 0.39~12. 5 meg/ml i &8k L, SMX
BT 3\ CHEEE L >100 meg/ml iz Hh
ehyofc,

K2 Sensitivity distribution of clinical

isolates
E. coli (37 strains)
0%
i
60 J
|
|
50 SMX |
i
r TMP !
40 / \.‘\ !
i |
30 ; l
/ ;
20 / I
w | .~ I
y ]
\_.~.\~\I‘
0.05 0.10 0.19 0.39 0.78 1.56 3.12 6.25 12.5 25 50 100 >100

MIC mcg/ml
() HEAICHLTTHEFORE

a) iy pH

BET 4 A 7 A Y DEREPH oo pH %
5 6 7, 8 9&L, Staphylococcus aureus 209P JC
¥k, Escherichia coli NIHJ JC-2 #k& A\ CHIE i ds
TET M pH OFERRG L, TOMRIELLK
RERND X 5%, Staphylococcus aureus 209P JC #%,
Escherichia coli NIH]J JC-2 ¥k i icE, Wwithd
SMX (XERHEAIC B\ TEBCHI B 235 L e 23,
TMP Tix Z OB 7, ST (0:1) o Tix
TMP DgErRbhilc,

% 11 Influence of pH on MIC of
SMX, TMP and ST(20:1)

SMX TMP |ST((20:1)
g 5
39| 6 6.25 1.56 1.56
“a | 7 25 0.78 0.78
$8| s 100 0.78 6.25
H 9
SMX TMP |sT(0:1)
ol B 0.78 0.39 0.78
é 6 0.78 0.05 0.2
wm | 7 3.125 0.05 0.39
SE| s 3.125 0.05 0.39
G2
9

| MIC (meg/mD)
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b) Am¥E

BT 4 A 7 B X W R AR R A L,
i AfiiE#%50%, 25%, 10% ats X S,
NI &8 ¥ oW RFIE PRI Staphylococcus aureus
209-P JC ¥k, Escherichia coli NIH]J JC-2 #k & i\ T,
BHEREC X D HEDCR T AmE OBE LR L
Too TORMEITE 121REND X 51, Staphylococcus
aureus 209P JC, Escherichia coli NIHJ JC-2 #
WicER, WIthd 3L b ARG X D HTE
FDOBBENRD LRI, SMX B s\ CiEAm
50 96~10 % PRI 35\~ CTLx A Ui %R L, TMP Bijhids
XU ST=(20:1) i\ TR AME OB INC &
b e WP B HTE I DEIA R b hic,

% 12 Influence of human serum on MIC
of SMX, TMP and ST (20:1)

SMX TMP | ST(20:1)
8 509 100 3.12 25
32| % 100 1.56 12.5
£ % 10 100 1.56 3.12
SN 12.5 0.39 0.78
& ‘
SMX TMP | ST(20:1)
A 25 6.25 6.25
21 25 25 0.2 3.12
3 E 10 25 0.2 0.78
&§Z| 0 3.12 0.05 0.39
MIC (mcg/ml)
¢ BEER

Staphylococcus aureus 209P JC ¥, Escherichia coli

% 13 Influence of inoculum size on MIC
of SMX, TMP and ST (20:1)

SMX TMP | ST(20:1)
" E# | >100 >100 100
§ Q x10 | >100 6.25 50
Sa %100 25 0.78 0.78
:§§ %1000 12.5 0.39 0.78
& % 10000 3.13 0.39 0.39
SMX TMP | ST(20:1)
3’ ¥ | >100 >100 >100
= %x10 | >100 >100 >100
E %100 | >100 25 100
34 x 1000 12.5 0.2 1.56
i x 10000 1.56 0.1 0.78

MIC (mcg/ml)

NIHJ JC-2 #k# MUELLER-HINTON broth “Difco” T
ST CIBHF R E AT\ ChE B E LT, IRRAEEA
AT 10 fEFRE T8\, 100006% ¥ TOERK X AR
Lz (T3, 37°C 18 R[Sl # 0 BB, Staphylococcus
aureus T 1082 /ml, Escherichia coli Ty} 10°=/ml
THON,) BREFREL LY, ChoOoHKEY 1AE
EPOoBE%Y L, EEEBCK IETHEIOME YK
i, ZO/RILBIRERS X 51T, 2BOEK
RAVEWTRD 3EAEEEEORINC X VB HD
BEhnHbhic,

(6) MMEOHEFEHBRICH LITTRE

a) SMX mustM: Staphylococcus aureus® 54

Staphylococcus aureus 209P JC ##y 1042 /ml &K
T 4 A7 AEHOER YRR EREL, 37°C 3
RefaEE %, SMX 25, 50, 100, 200 mcg/ml, TMP 1. 56,
3.12, 6.25mcg/ml, ST(5:1) OHATRMEEL3. 12,
6.25, 12.5meg/ml X% Liz, FORBEIIR 3 ~61C
RINDERHVTH5D, Tichb, SMX BEMGMT &
WTIL, FREELDBRENLHRI IO ALAT,

X3 Staph. aureus 209P JC o HEHE dhFR 1
kX i¥+ SMX o fEH

Control
108 AR _ __50meg/ml.
. — " 25meg/ml.
E] 1074 Z7.200mcg/ml.
Z 100mcg/ml.
105_
3
=
(&) 10 5
=
210
=
=107 4
1024
T T T T T
-3 0 3 6 24 hrs.
4 Staph. aureus 209P JC o HFE i
k¥ XiE+ TMP ofEH
Control
1087 AR _,-I.ST(Iszg/ml
TMP -7
)] -
10 e
= = -
Sy JeE
-1 e
E} s \‘:Q‘\.
S 1077 T —
e T
§ 104 “\_\ ~~3.12mcg/ml
EIOJ_ *6.25meg/ml
104

T
24 hrs,

<4
<
o

—3
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K5 Staph. aureus 209P JC o> BHE hfg i X7 Staph. aureus 90124 (SMX-R) o #f
BXET ST (5:1) ofEA PEEhARIZ 5 X1+ SMX o fEF
10 Control P — - 200meg/ml
FRiN 10¢ 7] 100mcg/ml
:10 1 ST (5:1) 50mcg/ml
Z 106 ,
. - 1077 HAR N /'
E10°- S SMX ,
© \\‘\\‘\\\ 1.56mcg/ml ,/
5 10¢ \\}\\.:{-\\ 3.12mcg/ml 105
o TS 6. 25meg/m i
EIOJ» \3\\ lZ.Smci/m: g
10 Z 101
Y T T T 2]
-3 0 3 6 24 brs, 2
<
= 10
6 Staph. aureus 209-P JC o HYFH il #i
IZk XiE+ ST (20:1) ofEfH
10
10 ¢+ _——Control
B 1021
S0 s T
Z 10
5105— L TT—— T T T if T
: 10+ ‘°-\\.:\:R T3, 12meg/ml -3 0 3 6 24 hrs.
-l haa
[~ ™. 6.25mcg/ml
; 10° *12. 5meg/ml
102_
--[3 6 é ('i 2|4 hrs.
X8 Staph. aureus 90124 (SMX-R) o34
. FEHH AR IC 3 X 1E+ TMP offH
BENIIFR ORI RBD b, TMP BEMBEINC B\
Tix3.12mceg/ml 35 X O 6. 25 meg/ml CHEEIDEE & 10+
EAAERROBA RSB, WHIEOH %R & - 5“(')0"1-/ '
- mcg/m
SERIC 35\ T b FEBAHHR or
b) SMX fil: Staphylococcus aureus DL P /
AT //
SMX it Staphylococcus aureus 90124 fk% F\~T 107 TMP /
FONEHDK T, SMX 200meg/ml, 100 meg/ml, , -~
4 J/
50 meg/ml, TMP 50 mcg/ml, 100 meg/ml, ST(20 : 1) = 10+ \\ /
5\ ST(5: 1) »50meg/ml, 100 meg/ml & ¥EN 5 N 100meg/ml
U, LI 3 BRI, 6 RS, 2ARSRIMIC 31T B A B A K o 10°
Wi, FORRIMT~0CRENB LD TH S, 2
SMX BRINOB AL, WThoBERCRWTYH ~ 104
fittd: Staphylococcus aureus DIEFE A IET 5 = & A
R, MBEEFOLA L L S MEEROMMEY R L, 1037
TMP BhERInDB &y, 100meg/ml T 24 By & © )
BEROEMEOIMH AR S, S0meg/ml TiX 6 Kl ¥ T 102
BB, O\ T2RRIC ) TE LB DR IS
Bdbhic, —F, PRV TIES5:1, 20: 10 )
BRI KT BEAL, BEAERLL 5 THH, 50meg/ -3 0 3 6 T 24k,

ml, 100meg/ml DFFINC X b RR & Le~EFEE O
fﬁ]ﬂﬁ;& p)hf&o
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9 Staph. aureus 90124 (SMX-R) 0¥
Bk XiE3 ST (B:1) oA

10°
Cont,
10!_
FAlFm ST
107
§ 50mcg/ml.
1064 =" 100mcg/ml.
- // .
= N e
5} \\§_,_,/a"’
E 10 54
m
=
=
10
10°4
102—
—3 1 T T )} T
0 3 6 24 hrs.

(7) in vive [C¥&lF? SMX & TMP ot hieA®

En Ll
i) =7 XEEM Staphylococcus aureus FIEfE
33 BR R

a) SMX B3t Staphylococcus aureus D4
BaIK 4Bk Staphylococcus aureus No. 50774 &~ v

X 10 Staph. aureus 90124 (SMX-R) n#4
FhARIc s XET ST(20:1) oM

10°4

108

FAVTRI

1077
g
=
~
j 1067 ",—IOOmcg/m]_
[} —
[3) ST
4 g5 e e 50meg/ml.
2
=

1047

1027

102 »

T T T 4
-3 0 3 6 ! 24 hrs.

ABRMIRIC S5LDs X ¥, 2BHEIC 1 MEEH|% 0.5
% CMC BB 3T, BORELTholk, RERIT
SMX, TMP, ST (5:1) & %Iz 5mg/mouse, 2.5mg/
mouse, 1.25mg/mouse, 0.625mg/mouse DZFETH
5o 7t¥, STEHFIPIEETIR TS SMX, TMP 0%
=< DEIIRFICRIND LB TH D, TORFEILL

K11 Protective effect for experimental infection in mice
( Staph. aureus 50774)

100 [] Smg/mouse (SMX 4. 17mg

‘ ' ('I’MP 0.83mg
1:5

S

¢ 4 N N N SMX

G

3

E

;;‘ e aae TMP

2]

7 08 9 10 pays

SMX 2.08mg

Q.Smg/mousn(,l,\“) 0. 42mg

]
g 1:5
W
&
- - =S MX
g
R B N TMIL

708 9 10 pay

(¢) 5LDso i.v.

2hrs. p. o.
vl
1005 < 1.04
| 1.25mg/mouse(§.¥ii§ 0’21:§
S
@
s .
- 1:5
s o Ny T SMX
7]
--------------------------- TMP
10 Days
d 5LDso iv.
2hrs. p. 0.
0
100] <
S
N SMX 0.52
2 0. 625mg/mouse(,I.MP 0. 10r5nmgg
é R
s 50
2
H
5
(7]
SMX
1:5
6 7 8 9 10 Days
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(a, b, ¢, d) KRN B X 5K 5mg/mouse, 2. 5mg/
mouse LT B\ TiE SMX, TMP & 4 BUGEIC
HART, ST (5: 1) BORESHENT ST\, 1.25
mg/mouse 5B TIE, SMX & HHRABOKERILE
Dl FE LKL, BRI0A B k1T 5 EFRIT 50 9% T
o, Linl, TMP BMAEEENI10 60WEMRR L
N85 LA g DT, 0.625mg/mouse ¥y LB
CRWLTIL, BRPIOHBICIR T SMX 209, ST(G:
1) TI0%DHEIEBLRID, BEP KT BESD
BFrE2 D LERDEVHBDO TRV EE D,
b) SMX [t Staphylococcus aureus DEE
SMX B Em & Staphylococcus aureus 90124 # %
8LDy < v ARBMIRCRY S ¥, 2 RRIIC 1 EISEHA %
0.5% CMC B ¢ TR OBl EHO
FrHE: SMX Bk L O0'ST (G : D) ik \»Tix30
mg/mouse, 15mg/mouse, 7.5mg/mouse, 3.75mg/
mouse #{Ff L, TMP By 58 Ti1x STG:1) 0
BREMBPCEThTW5 TMP 0B #E BICART,
5mg/mouse, 2.5mg/mouse, 1.25mg/mouse, 0.625
mg/mouse F{#f L1z, TORMIIEI2 (a, b, ¢, d)
WREND L HiIE, BlxiE SMX 30mg #5 Tk 5 HEL
RiC4 = 7 AT Licas, ST (5:1) KB\WCit10R B
CEWTDH S0 BEFRER LI, ¥, SMX 15mg #
LT3 AMARE~ Y AL, STG: 1D kT

X1I0H BIRBs\WTh 302D vV ARERF ZR L, W
THhHORERFCEWTH ST (5: 1) OoBEHR, L
BB SMX, TMP B lENTF STz,

ii) =7 XEEY Escherichia coli BEfE|Cxid

DIRRNR

a) SMX mis3M: Escherichia coli OF4E

Escherichia coli NIH] ##% A5 v %{F F LT 3LDs
< v ARRENIC RS X, B 2 ftic, SMX 4mg
/mouse, 2mg/mouse, 1mg/mouse, 0.5mg/mouse,
TMP 0.2mg/mouse, 0. 1 mg/mouse, 0. 05 mg/mouse,
0.025 mg/mouse, ST (5 : 1) 0.5mg/mouse, 0.25mg/
mouse, 0.125mg/mouse, 0.06mg/mouse % 0.5%
CMC B I TR OB G EITIn o, TOREIR
13 (@, b, ©) WiRENB LB TH D,

BtRABCE TR T\ 5 SMX, TMP 0RI3E 14
R NAH XS5k, 0.5mg/mouse T SMX 0.417mg,
TMP 0.083mg TH 5, SMX B EH Tl 4mg T
809, 2mg T70%, 1lmg T609%, 0.5mg Tl0% D
BRGENE ORI, —7F, D STG: D Ktk
Ti%0.5mg, 0.25mg T1009, 0.125 mg T909%,
0.06 mg T80 % DEEHENES N, ST(G: 1D off
B eaEhTnb SMX, TMP E0D£ 4 Bilucks
FHBREHREELEDLES L, HHARCEVTELY
WAERZRD D LK,

K 12 Protective effect for experimental infection in mice
(Staph. aureus 90124 (SMX-R))

(a) 8 LDso (1.3X10° cells/mouse) i.v.

.1:5 30mg/mouse

s
@
]
-9
@ 20

| N

) -\.SMX 30mg

.
1 2 3 4 5 6 7 8 Days

(b) 8LDso (1.3X10° cells/mouse) i.v.
UZhrs,p.o.
1007

=3 3
S t=3

'S
<

1:5 15mg/mouse

Survival Rate (%)

0~
S

4 5 6 7 8 Days

(C) 8LDso (1.3X10° cells/mouse) i.v..

2hrs. p.o.
100
(%)
80
s
& 601
:E 4
L 404
w 4
204 1:5 7.5mg/mouse
NN
Cont.\ ““TMP 1.25mg
R N B T
(d) 8 LDso (1.3X10° cells/mouse) i.v.
l: 2hrs. p.o.
100

Survival Rate

1 é é "‘ é é Days
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B 13 Protective effect for experimental infection in mice
(E.coli NIHJ)
(8) 3LDso (1X10° cells/mouse) i.p. (SMX) (¢) 3LDsd1X10°cells/mouse) i.p. (SMX: TMP=5: 1)
il.' 'Zhrs. p.o. U 3hrs. p.o. 0.5m/
100 10 < oz e
(%) (%) S —0.125
80 4mg/mouse 80 S 0.06
P L U —2
& 60 1 2 60
= =
'E' 404 _g 40
7] 5
201 @
20
0.5
7 Days T . . . .
(b) 3LDso (1X10° cells/mouse) i.p.  (TMP) ) : ’ b
. 2hrs.p.o. Days
B
0 %14 PABHICEEH TS SMX, TMP &
80 0. 2mg/mouse
2 ] ST (5:1) SMX TMP
§ © 0.5 mg/mouse 0.417 mg 0.083 mg
w
" 0.1 0. 25 mg/mouse 0.208 mg 0.042 mg
0.05
G T 0.025 0. 125 mg/mouse 0.104 mg 0.021 mg
7 Days 0. 06 mg/mouse 0.05 mg 0.01 mg

b) SMX ittt Escherichia coli Of4

Escherichia coli 10-1#% S5LDsy 25+ VE{FEH LT,
< v AR SR, 2B 1E SMX 3 X Ot
ST(5 : 1) Ti% 30mg/mouse, 15mg/mouse, 7.5mg/
mouse, 3.75mg/mouse, TMP ® 5mg/mouse, 2.5
mg/mouse, 1. 25 mg/mouse, 0. 625 mg/mouse % 0.5%
CMC BB I TRARERTInok. TORMIN
14 (@, b, ¢, &) KREHhD X O, SMX #E5Es
Tt 30 mg/mouse ¥ 5C109% DERBERHHE LN E D
hichote, zhiexf L, TMP 5mg 909, 2.5mg
609, 1. 25mg C 40 9, 0. 625 mg T 20 % DIRFLE
%, ¥ ST(5 : 1) BB I\ Tik 30 mg T 100 %,
15mg T90%, 7.5mg T80%, 3.75mg T70% &%
BERC BT, TMP B il LT, PFARFOEE
ZHERMT Sh T,

iii) =7 XEER/RY Salmonella enteritidis B3LE

X3 DnshR

Salmonella enteritidis % >50 LDs, %= 7 AEIERN
TR X, BRYPEER LV, 2BMEO 2 b D,
SMX, ST(5:1) » 30mg/mouse, 15mg/mouse, 7.5
mg/mouse, 3.75mg/mouse, TMP 5mg/mouse, 2.5
mg/mouse, 1. 25 mg/mouse, 0. 625 mg/mouse % 0.5%
CMC iR X TR ARERITIo O, TORMILK
15 (a, b, ¢, d) TRERB X5, ST (5:1) 30mg/

mouse X2, 15mg/mouse X2 O HEEERICI\T
% SMX, TMP B le~OFRAR ORI R, EasR
BRDDH T ENHRR, BREREEFCRS VLTI
HOEMHEIHLI DAL, FEWRGIER %
BB LIRHRIE DT,

RBELTLVICERE
Sulfamethoxazole-trimethoprim &#|D in vitro,
in vivo R HMEFNFME AT E, ko X
5 IS B b T, L, in vitro TORREHITA
Fl DR I EE 2% )& LT sulfamethoxazole (SMX)
20 : trimethoprim (TMP) 1 #f\>, F7- in vivo ©
= 7 ARRIVEHAE D BERERRIC 35\ TURER R 5 73

Ehs ST (6:1) R #ERALL,

1) in vitro [Ck(+?D SMX & TMP & oi#HER

DA

WlEFREC X5 Box B L v Staphylococcus au-
reus, Escherichia coli ©» SMX BZHEE, Kb OKE
FEmT k& TR AR O D EF OB & 2 BRE Licks
B, Staphylococcus aureus, Eschevichia coli t 3 ici&
FHBRC S\ TERDTHIBRIC, Fic SMX & ik
2D\ TIL Staphylococcus aureus TiT o Te h D%
B b htep, Escherichia coli 1o\ ~TI3BAT
2B X DHIBREA DI TR iRd DT,
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K 14 Protective effect for experimental infection in mice
(E. coli 10-1 (SMX-R))

(8) 5 LDso (1.1X107 cells/mouse) ip.

(C) 5 LDso (1.1X107 cells/mouse) i.p.

l 2hrs. p.o. l 2hrs. p.o.
100 \.'_ _____ = 1:5 30mg/mouse 100 !
N T T T T IS R—— | V) 3 1.5 15mg/mouse
809\ 8
SEA\ 8
2 601 \ 5 6097 Y\ 0 eeeemeccccccccdcddcaaaaad TMP 2.5mg
o \ o
g ] \ 2
5 \ z B
£ 409 \ 5 40
7] \ @
1\
204 \ 20
1e¢ \-— -— -SMX 30mg
ont.
+ T T T T — T T T T
1 2 3 4 5 6 Days 3 4 5 6 Days

(b) 51.Dso (1.1X107 cells/mouse) i.p,

2hrs. p.o.
10034
W
_ 30.{ \ \ 1:5 7.5mg/mouse —
S 2 8 1:5 3.75mg/mouse
] N )
gof | £
] L 3
£ RS £
) A TMP 1.25 £
a \ @
\
2 Y ¥ B S TMP 0.625mg
\ SMX 7.5mg
Cont. \| o
1 2 3 4 5 6 Days 4 5 6 Days
K 15 Protecting effect for experimental infection in mice
(Sal. enteritidis)
(&) >50 LDso (1.2X10° cells/mouse) (€) >50 LDso (1.2X10¢ cells/mouse)
0, 2hrs. p. 0. - {‘0. 2hrs. p.o.
100 %k 100 =
(%) (%)
80 80
© 2
= 60 & 60
] 1:5 30mgx2 2
240 L 40
(Z 7]
20 20 .
Cont. TMP 5mex2 115 7.5mgX2.
2. \ TMP 1.25mgX2 SMX 7.5mgX2
5 15 20 Days 10 15 20 Days
(b) >50LDso (1.2X10° cells/mouse) (d) >50LDso (1.2X10¢ cells/mouse) i.p.
X ‘u?. 2hrs. p.o. Ll0. 2hrs. p.o.
100 1003t
(%)
80
o 2 1
- ]
& = 60
= K SMX 3.75mgx2
g z
@ @
1:5 15mgX2 20 1:5 3.75mgX2
Cont.
N TMP 0.625mgX2
15 20 Days >

5 10 15 20 Days
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2) in vitro (C&lFD SMX & TMP o4t

Staphylococcus aureus, Escherichia coli r 3 iTR&
HERDEF A, SMX : TMP=1:1~2:1Tix SMX & X
O TMP ZhZhoBihk vHiE (MIC) i3 L,
SMX : TMP=20: 1 Dft& ¥ T TMP ¥k & [F U MIC
R LB TH DO, L Lindih, LiEERFRC
SMX R tEfRic o\ Tid 1 : 1 ol & ¢ TMP
Bihd F—Th 52 SMX OELA AT 2R T
R BN BRSO E T 358D b i,

3) ST(20:1) OHEWARS PS4

HERFED 7 7 ABHE, BEEFCYT 5 SMX,
TMP ZzhZh#e ST (20:1) o MIC (mcg/ml)
T AR REFSRZERERC X VR LR,
Pseudomonas ExIEVCEBIRH LIV 7 7 HITH S
SMX X bpig hBRWHRIEHE S (MIC) &R L,
D MIC 3% < DHAEHBEORTHENCERT 5 &
B,

1) ERERDREHRICH T DM

FRIR5rWED Staphylococcus aureus 508k, Escherichia
coli 3THRIZxIT % SMX, TMP Zh Zh ¥k L Ot
SMX, TMP B4k s MIC % STt Jl &
PERETEDLRIHEC L hRDIL 25, BEEEH
& ARk, o EROB B RERD B & L hi KK,
LY 7 7 KR ERHER S B A ORER, kD
BREMELINTNBZ EHFEB S hic,

5) HHEOETEERICE KFTRE

SMX Rt Staphylococcus aureus ig 0N SMX
REME: Staphylococcus aureus %\, F DAL
Tk XIETHE L ARE CHUE LERRT Licks R, RZH
BB OTIBLLRG ISR ERD B & L AR
ik b SMX itk T DWW IR R T 20

6) in vive %D SMX & TMP & ofihiEA

D

~ v AR Staphylococcus aureus, Escherichia
coli BHIEC XT3 B IRBRIR % SMX REEEOBE &
SMX it 2V TEES L, SMX & TMP OFE AR
X BB RE in vivo TR VTHHERTHZ ENTE
Too LOL7ahih, in vitro DA LFRKE, A7 7Hl
BEM EERS~ v A DIEFREX Staphylococcus aure-
us, Escherichia coli \WTFhOBEHCTENTH, 7
7HIRZHERR~ vV ADHRREI VL SBREYLELL
too Eio= v AEERM Salmonella enteritidis FRYEIC
KT BEFHRCOVTHHEBROBEIC X D AL MRE
WHRER LHAOBREHERT 5 - L2 R,

LAk, Sulfamethoxazole-trimethoprim &#|DMIE

FHIFHE % in vitro, in vivo BB X b Eif LIk R,
SMX, TMP HHIOR & L 2R EHOHEBE L7 7
FIRRSEHEC L CUIED THBER D S = L ¥k
2, A7 7 AR EEC KT 5 5HOHB IR R RZ
HTHLAREBATIIRL, BE EHIhTW3
P 7 7 KT EERRYEC N 5 A FI DR IR R B ik
LicwhwE B35,
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BACTERIOLOGICAL STUDIES ON THE COMBINATION OF
SULFAMETHOXAZOLE AND TRIMETHOPRIM

SHozo NAkazawa, Hisako ONo, Masao OtTsuki, YUKARI KUROKAWA,
Kazuko HasHiMoTo, KaTsuMi HasHiMoTO, KovyAa TaANouE and MINAKO ENnya
Department of Microbiology, Kyoto Pharmaceutical College

In vitro and in vivo bacteriological studies on the combination of sulfamethoxazole. (SMX) and
trimethoprim (TMP) revealed the following results :

1. Antimicrobial activities of SMX and TMP, alone and in combination, were investigated employing
the broth dilution method and a checkerboard technic. Activities of the combination of SMX and
TMP were markedly enhanced by potentiation against strains of Staphylococcus aureus and Escherichia
coli originally sensitive to SMX alone. The growth of Staphylococci highly resistant to SMX alone was
also inhibited by SMX-TMP combination through potentiation, however, the degree of potentiation by
the combination was not too impressive in Escherichia coli strains highly resistant to SMX alone.

2. Evaluation of the changes of minimal inhibitory concentrations (MICs) of the combination of SMX
and TMP in various combination ratios indicated that MICs of the combination mixed in ratios of 1:1
to 20 : 1 (SMX : TMP) were enhanced by potentiation or synergism in strains of Staphylococcus aureus
and Escherichia coli originally sensitive to SMX. MICs of SMX-TMP combination in a ratio of 1 : 1 against
strains highly resistant to SMX were identical with those of TMP alone but MICs of the combination
tended toward increase as the ratio of SMX increased. .

3. MICs of SMX and TMP alone and 20 :1 combination were investigated in a number of gram-
positive and negative laboratory strains according to the method as recommended by an expert group
of the Japan Society of Chemotherapy. MICs of the combination were found to be more significantly
potentiated than that of SMX alone in all strains but for Psewdomonas. These MICs were comparable
to those of currently available antibiotics.

4. Potentiation of the antimicrobial activities by SMX-TMP combination was clearly demonstrated
also in a test of 50 strains of Staphylococcus aureus and 37 strains of Escherichia coli isolated from
clinical materials. Activities against strains highly resistant to sulfonamide were significantly improved
by potentiation.

5. Studies of the influence of SMX-TMP combination on growth curves of Staphylococci revealed that
potentiation by the combination was evident in staphylococcal strains sensitive to SMX alone. But the
degree of potentiatiation was to a lesser extent in SMX-resistant strains.

6. In vivo studies on experimented infection of mice with Staphylococcus aureus and Escherichia coli
confirmed potentiation of activities by SMX-TMP combination in strains both sensitive and resistant to SMX
alone. The doses of combination required to treat mice infected with sulfonamide resistant Staphylococcus
aureus and Escherichia coli were more than those required to treat animals with sulfonamide sensitive
bacterial infection. The survival of mice experimentally infected with Salmonella was also improved by
the combination of SMX and TMP.



