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Sulfamethoxazole ¢ Trimethoprim ®H3E

APREIBRE IV
RGBT T R

o 3k BP B o AES « WJIAIME « SR % - H Al
T RMNERRLLTR
FHOESE « JIBFFE - & HIAR
HAMERRX S EDTRR

BB 0 sulfamethoxazole (SMX), trimethoprim
(TMP) 2#lic X 2 HIFRIERANME IR 5 L AKKCEY
ERIZI\WT BOEHNI, V) GRUNBERG % X
BusHBy Y 2 X Y O FANHR I, SEIK 41X
<y ARPECRHTHUHADREYBETHEHE L 2T,
¥FTEEHO~ v AMmMPBREEXIEL, DPVWTAFVE
M e a7 vEML B WEREOWT S 5 2B
Z2FMOREHELAVCTAFOEALYBERE LT, XBHK
KB o SMX Wit B s X OOl 448 8 o R RRE e 2
WTHBRHEBFARDOLDOTEORMEBMET 5,

1. mREORE (SMX F/-(d TMP
HAROREDBE)

a)btkt FH LB DS R=v 2 5384 (19+
2g) O, FEFNL 1002 » L EFBOMEKEY 5HBT 7
TARBW R T 7 r vBIE » & — THAUE L TR n i s
Lo MBS a ot~y A%BKL, O L h~<
Y VAR Ut S A AV 0.3 ml 4RI L, 5 VE4rs 7 —
ALTREE L, T oM 8 5L E, AEAEKI
THERTHIEMEC S IS TmBEOMEL kT &
NeED,

b)HIEE: (pulp disc diffusion ¥) : BB L LT
X, KIBE K- "2 8% Lo T7cdd, 37°C 18 B
EHRL, 2 — L= vHEE ODess=0. 100 (£75% 10°/m1)
TR UcER Y E R 104/ml wiss X 5
TR LT, (FF Lkt SRIEH (Difco) THEXK
0.8 M LIcR9cm DY v — VIZ 14 ml DEEBHRE
AR A LTE DR & & ARER L b O B HR A
¥H (ST AROHEEBRLFIATS) 2&FT55H
Tml ¥EE Lo -4 AXHEEPHK NO. 26 DERE 10
mm DF ¢ A7 BB L1z, 37°C, 18 Befiigs L CRHIE
AEYRAEL, BEEEh IMlixitHE L

¢) SMX ORIERIL, BB AL TMP 2¥inL
T 0.027 meg/ml &35, Zhic X0 TRREER 17 5%
M35, SMX DEREFRKIL 86~5.5 mcg/ml DI
x5, KL, MK SMX A% 30 mcg/ml £l

LHBEECETRRTH 5,

d) TMP ORIE I L8 AR HIC SMX-Na &0
LTO0.56 mcg/ml £33, COHECLD, KREXI2
B S h 3. TMP OFEEFREITIX 0. 7~0. 04 mcg/
ml DEFF VB, 7L, M TMP 410.2meg/
ml M ESHHIEBIETTAETH B,

e)Bi& . TMP 1g/kg B 5-F D~ v 2 @& O fi
BEMEDIE SO E DT, & 5ED304, 60 3IRT
% PEMEL 114, 0£17.7 meg/ml, 93.0+28.5 mcg/ml
LEBRRE LI BUEAE & e o THREIRGADOBRE IR
1B S5 Eom#Ey 7 — A LTRIE L (K1, 2), &%
Floo M AP RE DR B 30 04 B 2 BRI DRI B L,
FOEEIL X < dose I response LT\W5, IR
B &M X 512 500 mg/kg DL L 0T 2 Bl
SMX #3380 mcg/ml TH % DK LT TMP i T

X1 Blood concentrations of TMP after oral
administration in mice
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B2 Blood concentrations of SMX after oral
administration in mice
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# 1 Blood concentrations of SMX and TMP
after oral administration in mice (Single
dose of 500 mg/kg, separately)

SMX TMP
(mcg/ml) (mcg/ml) SMX/TMP
2 385.0 56.0 6.9
4 315.0 22.4 14.0
6 272.0 7.3 37.3
8 166. 0 — —

I 56 mcg/ml THDOlo LL, MAEEOHEBIZH
BRKRKEXRDT, »ich REMMPCEF LT\ 5,
2. ERBEEOHELEFER
A) LFUEROEOKRBRIEIE
FEREkRE COBRBRENRZME L RTLROEBDIC
%0

MIC (mcg/mD | min, FIC
SMX | TMP index

Klebsiella pneumoniae 6.25 0.78 0.31
(v # 7 F¥8)
Diplococcus pneumoniae

(I8, ¥4/ ¥

fE3kh = v 212 ICR-JCL%, 4584 (202 g) #ix 18
0EER L, XL, EEERYEII DS %484

50.0 1.56 0.25

(18+2g) % V7o,
a) MAERERYYE ¢ Heart infusion broth
(Difco) FEXRAHET 18 F5fEIE#E L heart infusion
broth I CTHFWR L,0. 1 ml (400 LDso, 1.2X 103*/mouse)
EBPCEE L,

b) M SR RREE (WIMEE) © A2 R & Rk
FHC I VEREFARL, £D0.1ml (50LDs, 7.7%
10*/mouse) ZHEEMICHERE L7,

OO KIS B RUERYYE | B 0. 05 ml1(103/mouse)
% 0.5 ml OEGHE /58 THEBEBEPICHES L,

DFEH DR L. © ML A, 4R, 8D 3
R DA, HIE R EEPIRE OB R4 4
HECZOAEELBEL, FRIXTTRT3EEHLE L
Too RPERGUT 335 %R OHIT 128G 48 BRI =
v AR BEBREREOKBI X b UK L, HHEEEBE
DEEZEY SO THKERBEOER L T5, MR LAE
BHOPEERIL L VIR EHE L,

)FEFIOFAH | TRThPREOWEOHE LR
HThs, BHASREERT 2HECIITEEAL D b
UHFIEDHETRALTEE, HBoZafE L,
EDso (37 % ¥y MER X WHEE Lico Thebd, RIEE
SR (EHER, BEHIER) % C.L BLiss 07/ r 'y
FEBREITES &, T OBEERE L NEABOERILER
TREAIND, COERERRELYHAVWVTHEEL, £0
BEMREDOREIL 22 BT X hFED DI, FDHEIT EDso
LZOEERA (95 %) #HM L, /¥, EDsfEizs
HEE L3R O 1 RSB TRB LT\ 5,

B) LFUEROZEBRELELE
B & T ORBENRZLELRTEROLEE I
%0

MIC (mcg/mD| min. FIC
sMx | TMP index

Staphylococcus aureus | 19 5 0.39 0.29
SMrtuk(diffuse type)

Escherichia coli 1346%| 3.12| 0.02 0.25
Escherichia coli 0-126%k>200* 0.19 —

*200 mcg/ml i B\ TARES AL

HR~ Y AL dANFRSBES (FE20+1g) DRET1
10U R A Lic,

a) 7 FUERERYYE . Heart infusion broth
(Difco L7 D 2 fEBED S D) T 18~20 R ED
Bi% % heart infusion broth & T#HH L, 10% hog
gastric mucin (FIXHiZE) LEBEAL, £D0.5ml]
(100LDso, 2.2X 10*/mouse) % [EEPICEME LT,

b) KIEEMRYYE : Heart infusion broth (3£BF)
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WML, 37°C, 18~20WyfH3E®: LB X /WL, 10
% hog gastric mucin L FEEE TS, €D 0.5ml
(Escherichia coli 1346 % 100LDso, 4.8X 10%/mouse,
Escherichia coli 0-126 1% 100LDso,- 7.4 X 10?/mouse)
RPN B L,

c) A BEK 304, 2HIB IV 6MRHD 3
E, o L RoME L7 F v BRE TR
%50, KBETIRRETHT~Y RO4EEL 0T
BEREE Lo RBRIIEERRE L, Z0VHfERRDI,
ft¥s, BBHERCE Lic~ Y AREERLToT
RYFEDHER L LT\ 5,

3. BRI

a) FHRIRBEMPEE : SEOBYEB CitEE
DREBHOIZBRERIBRZIHOBEVETH VI GEFR L
LTRERDELE L, BIIR3, £21R L1, &
i TMP B Ci3 BRIREE T3 Ttk 23 5 foddb e TERETS
EDsod iR b hie oty L L, SEABEIIAV 2:
1, 5:1, 10:1 OWThOEZEHLRICEWTH, £ O
EDsoix SMX #¥:> EDso & WEETH b, £OEHMR

B3 Dose effect curves of various combination

and their components against Diplococcus
pneumoniae infections in the mouse

100

Survivors (%)

~r— \
500x 3 1000x 3

Dosage (mg/Kg)

RMEL SMX DFER ERR TR L7, BEOHEER
Bhr@mD bRt 1L, AuviclA S D EDso
CRAFBEOEY R+ LIXTE ok,

Survivors (%)

Survivors (%)

b) 2R EREE (M) © & ORI 4,
K4 Dose effect curves of various combination

and their components against Klebsiella

pneumoniae infections in the mouse.

250x 3 500x 3 10601 3

Dosage (mg/Kg)

63x3 125x 3
M5 Dose effect curves of various combination
and their components against Klebsiella
pneumoniae infections in the foot pad
of mouse

1001

250x 3 500x 3 1000x 3

Dosage (mg/Kg)

63x 3 125% 3
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# 2 The enhancement of activity of various combination

the experimental infections of the mouse

on

increase in activity

Drug EDso a+b Confidence limits | _index
| a_b Effect
| a0 bo
Diplococcus pneumoniae
SMX (ao) 596.4 501.5~715.9
TMP (bo) 2710.3 1160 ~oo
SMX+TMP 2+1 250.5 (167.0+83.5) 85.3~327.0 0.31 +
5+1 257.7 (214.7+43.0) 142. 8~319.0 0.38 +
10+1 310.7 (282.5+28.2) 246.8~367.7 0.48 +
Klebsiella pneumoniae (sepsis)
SMX 153.3 121.4~193.0
TMP 395. 2 276.5~540. 2
SMX+TMP 2+1 95.3 ( 63.5+31.8) 76.3~117.1 0.49 +
5+1 121.5 (101.2+20.3) 97.4~150.4 0.71 +
10+1 176.5 (160.4+16.1) 142.5~218.6 1.09 -
Kiebsiella pneumoniae(foot pad)
SMX 218.6 163.4~307.3
TMP 592.0 430.3~955.3
SMX+TMP 2+1 79.1 ( 52.7+26.4) 47.1~106.4 0.29 +
5+1 102.0 ( 85.0+17.0) 67.2~135.9 0.42 +
10+1 123.1 (111.9+11.2) 90. 2~160. 0 0.53 +
Staphylococcus aureus
SMX 24.2 19.7~ 28.7
TMP 90.0 72.7~110.1
SMX+TMP 2+1 6.9 (4.6+2.3) 5.4~ 8.6 0.31 +
5+1 5.2 (4.34+0.9) 4.0* 6.5 0.19 +
10+1 8.8 (8.0+0.8) 5.9~ 11.6 0.34 +
Escherichia coli (SMX-sensitive)
SMX 10.0 7.9~ 13.0
TMP 22.4 11.6~ 29.7
SMX+TMP 2+1 1.9 (1.340.6) 1.5~ 2.3 0. 16 +
5+1 2.9 (2.440.5) 2.3~ 3.5 0.26 +
10+1 2.8 (2.5+0.3) 1.9~ 3.9 0.26 +
Escherichia coli (SMX-resistant)
SMX >400
TMP 47.9 39.4~ 57.9
SMX+TMP 2+1 19.7 (13.1+6.6) 15.5~ 24.3 +
5+1 42.4 (35.3+7.1) 31.8~ 58.9 -
10+1 62.3 (56.6+5.7) 44.9~106.9 -
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K2R, BFITHRCHIDREFTEDTH S0,
10:1 OPHATIIHRIERALAD D 2 LTE 2D,
L, 2:1, 5:1 TRRACHEHREYBDI, ik,
Z OBERS LTREBEN T min. FIC 4 0.31 TS
CHEZRIFED LN T VB,

MR IREMRE(RETM) (ALY 2D
RN R B DT, BEOHKERIL ALV, K
5, 20T OVTELET S L, H¥RD EDso 1L
BRI 53 B YRR O ASKIEE DB A X H 40T
WA, MRS R 3EOEAEHLETNT
ZERWTHEDLRT WS,

d) 7 BOREMEE | ERERAIRE, K2R
K6 Dose effect curves of various combination

and their components against Staphylococcus

aureus infections in the mouse

%)
L
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K7 Dose effect curves of various combination
and their components against Escherichia
coli (SMX sensitive strain) infection in
the mouse
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Dosage (mg/Kg)

L7z mucin b\ REYECHE TS £, mucin
A LBRYE SV TR BERO W & BB
fRLTh, EDsoltfy 1/10 LEL Ie2 T\ %, JEABHR
LLThofL Gk T EAD EDs & h/ME
{ g2 T3,

) KBERBLE | SEOBHEBROTT, RHBK
SZHOBWERATHD & EDCHREHRIENTHS
CENRT, BLERINT WD, 2 10HHRRENT
3% EDso #% SMX HF|O# 1/5 KiE I h T\ %,

KIS EABPESMX @) | SMX i< 200meg
/ml I TRSERTHE 2 R T RKBE O KB B TR MR
DT &k SMX 400mg/kg 3 EH51C L 2T HEDso
DB RDBZ ENTER2(H8, £2) EH
WTMP o LT 2 OB SMX &RZHE 1346 %k X b
T ENSBROENEELYRLTVS, 2.1 Offf%
7755 & %D EDso v TMP B EDso & Dix5 51
EVCAERRL, UL EFHRIBOLOII, 511
ORI EWT H HRHRIBHOIENFEOEL L
EZxbhic\e 1001 12inb &, HEDHRIZAEDLI
JINEY

X8 Dose effect curves of various combinaton
and their components against Escherichia
coli (SMX resistant strain) in the mouse

2y
=]

Survivers (%)

3.2x3 12.5x3 50x3 200x 3
Dosage (mg/Kg)
4. £ 2®

SMX, TMP i33tic = DIFFBIEL MBI TH D7D
iz, BEMEERER L D ABYERBEE I LA
BREHEIhB LA TH D, §H, HEDHREXBYE
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R I OTHAT b c2TUL, F1eKBEROF
BHAEDSHZ LB Liotinbd, BADIEREY
ERECRD B Z ENTERRTIE, ThbOHEEHRE
WD EDRRARBRISDNDTH B, & DIDIIRIE
B D LDso 3 L UOKBREHORHL EOLL L, ¥,
BETHEFORTORE X, LHDIEY Hek—1L.
OREHES 1EERE X ) 3EREDIZINLHVEEL
TRERNBOND & LR LR AR Y i L,
Ihie, TRTUA—DOEBRFJELHEEEL, Lo
DLW RfT IOl HERROKEHT2:1, 511,
B I 101 03BOEAEHLRIZOWTITIND,
BOHNIY &3 - offic TMP OLKROFEWBRER LS
Proteus vulgaris DEBHIT\ 1:2 THDOLLEHE
WEIRER LTV 5, 84X in vitro CEWTFIC %
HHTEABORBEOE WA A RBIIFERTH & L a3
HEgETH ok, Fh, HAKRE X VIAREOHE,
HOAEECER TV HERFALRBD B ENTEL
2 LR BERAEIMER TV AR OWTIIEESEY
BDILDT,

L BORFEEYAWT, BEThbh T3 2HERY
fE (BRIGE) OBERTR2%, X bicififsiEiic &
% REERFF R D\ T SR 2 8% LR IE & Ml
BERBH ENTEL,

BOHNIY 235 » + OBBECHT B AR HE LT
B2, < v ARKIMAE DB & KERIDI, LIchiDT
Z DHEFEHRIILHRRIIEC b RFTREYER b e J4
ThB X5 THD, MEEYACEBHERCOVLTIT
GRUNBERG %% 0 SEOWIBT 2 @ENH D, Tt
bbb 2 EOBWTITHERB R B 1A SMX MHERT24%
B MR RESAD bhiv, SEOKBE SMX fit
HEORETIE 2 1 ORI IIHEEDRSAD LR
2501, 10:1 DR TR T OHEREHAL TS
T LR TEILDON,

BHRROBMEL RBREN ORI L LT3 L 120
MBI % SMX & TMP D% T E I REREH &
BFER L TIRFIE LTV B S LT IROBRBE L H—FK
Lo SO EBWEERTS 1 D0RRLE LTESED
RYERRD—KIMER L T5 2 2 ERLTET
SMX #7cid TMP O ¥ME a5 X 5 g o Hl
E R AT IDO, ZOKRMHBADE HZHIL SMX A
TMP X hE\WC E&5 D BHIT TMP OB
MNSMX B L W45 LD 1 DOBMNTE I, Bty

TR DRI OB 5 LT, A LACBADOE
ADMAREISEVETEHTHZ LR vC &,
201 ofEchFRER 20 1 1 ORBOBER LR
TE BT L bEXTEYERICK T SMX/TMP ©
PR X 5 HRFEARIRShs b0 LE LS,

5 & w

1) SMXRZMED 4 MOREEL B\ o= v AR
RBYSEC R\ T, ST AHDOHEBHRLBER TS LM
T&, Hiw SMX & TMPoOESAHM 2:1, 5:1
DHHZA AR TIE, TRTOERRC I\ THEREHN
EDBRII,

2) SMX MiHtE KRB LTz 2:1 otk X b
HEHELBD DI,

3) FfisiRE A2 A\ TR H 3 X O RFTHEREYER
T 5 EFOERAYHE L, mMEckER < HEHREH
RE NI,

(CoPRx >+ /¥, B, HEr Y= JHIAE

BRIECE S TERINCLDTSHS)
X Bk
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STUDIES ON SULFAMETHOXAZOLE AND TRIMETHOPRIM
Fundamental Research IV

Antibacterial activities of SMX, TMP
and combinations of SMX-TMP in vivo

KeN KATAGIRI, NOBORU SHIMAOKA, SHINZO MATSUURA,
Norio SuNaGcawa, TakasHr Banpo and Yu TANAKA
Shionogi Research Laboratory, Shionogi & Co., Ltd.
SHIGEMI AWATAGUCHI, YOsHISHIGE KawaNo and HiroTsucu YosHiDA
Biological Research Laboratory, Tanabe Seiyaku Co., Ltd.

1) The combination of SMX and TMP in the four experimental infections of mice proved more
effective than either SMX or TMP alone. Especially in combinations of SMX and TMP in the
proportion of 2+1 and 5+1 are proved synergistic in these four experimental infections.

2) When tested against sulfamethoxazole resistant strain of Escherichia coli, 2+1 combination
showed a synergistic effect.

3) The synergistic effects were similary observed both on the experimental sepsis and on the
experimental foot-pads infections caused by Klebsiella pneumoniae in mice.



