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Sulfonamides # %\ (% sulfones DFEIC p-7 3 /%
R (PABA) L oA E - 2 EABRF & LTHFAR
TER 2 R8T 2 %K%, 2 hicke Rk cbh % folic
acid 7% folinic acid ~OZFWRFICIEH T % pyri-
methamine & ff 3% &, HEHRELRDSNSH Z Lk
%L DHCOGTR L HMBRTW% (Greenberg, 1950;
Eyles & Coleman, 1953, 1955, 1957; Eyles & Jones,
1955; Joyner & Kendall, 1955; Lux, 1954; Rollo, 1955;
Beverley & Fry, 1957; Horton-Smith et al., 1960;
Basu et al., 1962; Ramakrishnan ef al., 1963; Ball
& Warren, 1967). EHZSORR LI t+Y 75 X~
%l 2-sulfamoyl-4, 4’-diaminodiphenylsulfone (SDDS)
(Ohshima et al., 1967) %,, sulfones IZ|@8 3 A{L&H T
HY, PABALOREHLED OIS (KE, RER)Z L

B, M8k pyrimethamine L OHFE(EA X L.

SDDS ix, KOEBRMEM T+ 75 X~<fECH LT,
FERER H 25 High 10 mg/kg/day 7 H O T, N
OREERZ T 5 N1ARDERTB (KED,
1967) 2%, Bz ORELRFREMEOFH Y # >
PUHEEHE LoD, < v ADERWEAK Y 75 X
~fEICx LT, SDDS /¢ 5 0%C pyrimethamine # [ e
PSS 5 X fRHR IR OB 5 U, R agE L L
T, WHIOHERDROMMT AR LI DOTHRET 5.

KRB R KU

RHEk b+ 77 A~Fli%h, dd Rifi~v 2 (658
A, 20k2g) T, 1pUh 2x 10 JEIREpEEE L, 93
RpfE#% 05 SDDS & pyrimethamine %, ffi % 7oy 5
HEOMEE CHEENESH 5 SRR 0 5 L,
ML HE L R A B L.

MERERNESHE, TR 1E7 BHRE U, mFl s bIEkeE

Hrco, 0.3 /4% 0.4% CMC (carboxymethylcellu-
lose) HMPENAE B ARHOC RS L, TESHREDY L IE4 D
0.2 ml/day iZ7c BERIC Utc. SRHADINRE 0 #2512 Eyles
& Coleman (1955)1c#E U Ty (HA 2 v7 (8,
CE-2) dhiciiflzmz, 1PE4b 4 g/day OE|Tl4H
MGz fc. WFIO®ESEL, BEENES oG SDDS
(X 3.125 7» 5 100 mg/day, pyrimethamine (% 0.05 %
5 12.5 mg/kg/day & L, fREMOBEICE, * 4
3.125 7»5 100mg% (9 6.25 5 200 mg/kg/day)
B 0.3125 235 20mg% (% 0.625 25 40 mg/kg
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nd, 1Ho@pEur 10 8L L, §iZos4ix 3mE,
BEDOHE XL 2T TRBELT - DT, Bipus
Fx 10 HF30 KLV 10 HE20ETH - 7.

TR BOR IR 45 ABEL, Thil bAEfF Lic~
T ALDONTIE, HEE D AR R~ v AN L
FERESR L OPEIE A 4REE L LCRROFEEERL, KR
DRI SR - BRI, BRL TV 0 LHE
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HEFT AT, BRI OV ToRER L, EMHA
HeowTidfrichish -7, Hls, 10 BZE 100% o
BRERAY R LEBICOWT, 77 7 Oftilic BiesR, #%
filic pyrimethamine OO ¥Aa L », SDDS £
BERICHRT HHBEEREY 72 v b T RIER 404 SR
Mg~ TC &R L, SDDS o &Z#HFHEHEICHANT
pyrimethamine O 5 %1 L Tl - 7cWfic, 100 ©
DIERER LR Lok VB R OBKHR Y 99% CBIEL
T, ThUTOBEROTNTE S ny FEBRL, 1
7 mEy baRD, WHIGEHIC BT BHHEIK~ Oy
i LR L BRI oW CERE ST (Finney,1952)
2Tt 5 1c.
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Table 1 Effect of SDDS and pyrimethamine by intraperitoneal injection in various
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combinations on acute experimental toxoplasmosis in mice

Per cent cured (Mean survival days of mice which died after infection)*

Dosé
(mg/kg/day)

Dose (mg/kg/day) of pyrimethamine (X)

12.5

29

6.25

3.125

1.6

0.8

0.4
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not calculated.

: not examined, (—) :
Treatment was initiated 3 hours after intraperiteneal inoculation of mice with 2x10* RH trophozoites and continued once daily for 7 days.
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L RN ES OHE

WA A A CEENE S LSRR, 3EICa T T
178 5 tens, MBHOFHEFIREEThZN 6.9,
6.9 HKICT.1HT, TXTO~YAN6HNL8H
DRI L TH D, HEHEMICRED L O Tikich -
DT, BITE3MoFBEREYE LD TUTR T,

KEEOFEFR L, Table 1 R Licm ¢, SDDS &
pyrimethamine ® 5 & (mg/kg/day) #%kx Xi, X
EThE, XixXe=10 BRI, XixXe AL DS v
R CERBRS R E L, ERSROARBDLR, —H,
L REVHEBETRBERN S -0 MEiEEZEL T,
KM, Wk BHoHE LB LT, WHnT
Hote. TOBRIFAMHEKRELTE D, # 2 &
SDDS 100+ pyrimethamine 0.1 (\+4"41 % mg/kg/day,
LUFREE), Bl XixXe=10 CIREBKRE 10%, -~
v ADFA AR 18.4 ATH -7y, 10040.2 Tk
50%, 100+0.4 T 90% AR L1z, X, 50+0.2 T
BB v b - fohy, 50+0.4 Tix 60% 7B,
10+1.25 CIRER AR D b e s fehd, 10+2.5 Tk
80% Wi Liz. EfEoC Lix, SDDS o £ 5&ickt
L T pyrimethamine o5 EHH L T 5 eBHIC,
EFN I RDBRIC.

LA EogEFicounT, OF R ok « o8 b5 (mg
/kg/day) L¥HRRER (%) L OBBEEREAN LIz
%4, Table 2 IR Lictnl , EECABE RERMENED
i, 2O0REIRGRDL R« FECEETH . 1§
B EYRA

1
Pep={_ =]
e-““?(iu} % 100

(2-1810 gX1+2:6710 gXg+2+24)~5

({5 L, Xi, X5 {2« SDDS t pyrimethamine @
# b5 (mg/kg/day), P (XEREER)

Table 2 Analysis of variance of the percentage
of cure for each of the doses of SDDS
and pyrimethamine in Table 1

S.S. i m.s. Fo
Regression 57.68 2  28.84  29.300%*
error 17.72 18 0.984
Total 75.4 20
C s P>0.01

(8)
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Table 3 Effect of SDDS and pyrimethamine given in food in various
combinations on acute experimental toxoplasmosis in mice

Per cent cured (Mean survival days of mice which died after infection)*

Dose (mg% in food)

Dose (mg% in food) of pyrimethamine (X’;)

of SDDS (X'y) 0 0.3125 0.625 1.25 2.5 5 10 20
200 100(—) e = — e = = =4
100 0032.2) — = SRR O [ e -
50 10(23.0) 80(—) 100(—) 100(—) 100(—) 100(—) 100(—) —
25 — " B0(—) 80(—) 100(—) 95(—) 90(—) 100(—) 100(—)
12.5 — 0(19.1) 10(21.3) 80(—) 100(—) 100(—) 100(—) 90(—)
6.25 = . 09.4) 0013.1) 30(20.4) 60(<) —-  H00(—) 100(—)
3.125 — 0 (7.2) 0(10.5) 0(12.4) 30(25.6) — —— £r
0 (W 2 e i x3 s 0 (7.9) 0(15.1) 60(—)

* —: not examined, (—) : not calculated.

Treatment was initiated 3 hours after intraperitoneal inoculation of mice with 2x10* RH trophozoites

and continued for 14 days.
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Fig. 1 Regression lines for estimation of the per-
centage of cure of toxoplasmosis in mice
treated with various combination of SDDS
and pyrimethamine by intraperitoneal in-
jection.

DML T, ZoOXHLEA LHERFIC OV THIFERY
lihE, Fig. 1 okkThH -1,

2. fRHAEMEE DS OBE

SRHRINRE I B G co RBE, 2 ENCHT TTle» 1o
2%, FERGEERNTES 0BG LR E Lo T L.
B Table 3 1R Lcind ©, HEHRO»HSH L
B LN TH T,

FehEE, kbR oRmE (mg%) THKbLcs
Z hwx mglkg/day ICBE T Ak, BEE 2 T HuE

The food given was 4 g per mouse per day.

By (flziE, 100mg% (349 200mg/kg/day X453

i)

LisLishib,

7 ANEG o TRIGEAIE,

FHERR WD Licic®, RO EVGEERT, &
DOWFINIIEFE T 5 1.

ML ZhOHEME (mg%) * Xi' BIO XY &
Lcgie, X' xX'>7.5 ofifi ciRErBDdbh, £
MUTCREMDROZAZRD L. Z o8RRI, B
PERES OBEDTh I, Bl chh, FE,
SDDS 3.125+ pyrimethamine 1.25 (& i, mg%,
LUFRER) CclxidRiel, FHEFARR 12.4 BT,
PSRN X 2 o Teds » el 3.25+4-2.5 Tik 30% #
L, EC~v ADFVHEFHES 256.6 HEloo .
[ O BRI, 6.25+0.625 » 6.25+1.25 B L ofElic
LR bhte. fREMOBECE, WmEgE LR,
§5% LERIDEHICIERI Wit L 23, ERE2HRE
LRLFEREEZ bhi.

M Eo#EREELBIZON L. & 5, Table 4 IKx
Table 4 Analysis of variance of the percentage

of cure for each of doses of SDDS and
pyrimethamine in Table 3

S.S. axf: m.s. Fo
Regression 41.23 2 20.615 132.743**
error 1571 11 0.155
Total  42.94 13 o
S xx P>0.01 g

W<, EECAHERLEEL RS SR, 2 DoREkE R
B KAFECHBTH 7. HF HkE OTEHIER <« O¥RN
R (mg%) LipiE (%) LoBFX

(9)



78

100

= (6]
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o Th S W R NT

Dose of SDDS (X]:mg% in food)
(6]

I 1 O e SR R 1 13 11

(o] Q5 | B 10
Dose of Pyrimethamine (X3 :mg % in food)

Fig. 2 Regression lines for estimation of the per-
centage of cure of toxoplasmosis in mice
treated with various mixtures of SDDS
and pyrimethamine in food.

1 (3-9810gX] +3:2810gXp +1.03)~5
P ={A=]".

e B
e4HWdu}x100

(5L, Xy, XoY FhFh SDDS ¥ X0 pyrime-
thamine OFEINE (mg%), P LHEKER)
e BENRRTRI . ZoRX»rs, fxlBRico
WCEIFER X 5NE, Fig. 2 wRIm ch -1,

% =

Eyles & Coleman (1955) (%, fkhRINFE DL C X
% sulfadiazine } pyrimethamine * ® < 7 2 D 9Ex
RIBHE b+ 7 75 X <HEICH T B HRIEAIC oL T, 3
L& LT AA, Fiko SDDS b pyrimethamine
L OB ORERND, <~ v 2ADRFHE IR T4 <
BRBEHEDO L A%, REOPMELB L THL L,
SDDS + pyrimethamaine ® /4 X » 3 St g a5k
LicZ &hRBBNAE. 2D LIk, & LT SDDS 4
sulfadiazine X b %y f1A%\E L~ (Ohshima et al., 1967)
TEICHEB LD EEZ LB N, HTMER ED B A%
DORFHBEE LT B b Mmiial.

Eyles & Coleman (1953, 1955) (%, sulfadiazine &
pyrimethamine it f DL, Fir4EH: (parallel line

assay) CTHFlZh ZhHEHAOBAE L 50% B L5
TROME AT, HEHRXFERTRL LTS5,
FikoEESEORBICT O ERIEHT A LI, K
MRS o BA, BtEoB b e ffE T pyrime-
thamine #ifh CARAIEHIKISWC &b, MELA D
ot R, ~EABLL EEFR O (Eyles & Co-
leman, 1957) 4, Wi~ ANPRAEE TS -1 &
16, MYTREWEEZ bR, 22T, WALHhL
MR L ORI X BN TH T, BERARCE
T BRI DK 2 o b8 LR L 0Bk A EEE 5T
BT L Thic. COMRELhERER,? S,
2 IR G A L 2R ST LB A oM A€
PEHHESKSD . Bz, SRREmE N RS 0B/RC, b
B ORBRSM T, EREK 0% H5\ % 90% Mk h
% SDDS+pyrimethamine O#AH DN, BIFEMEKR%
BhPiTH0i%, 3.84+3.17% L 05.77+4.76(mg
%) Thb. RRAMCE, BEGEXZVRITHILEX
h i, #MEofEL SDDS % kic, tko HEgim
pyrimethamine #gIfg o Eh o RO T 2
ZEN, EXLRBRETHSS . IO OHE
h, CORILELARTHS.

SDDS o #tk: iz IERcgg <, = v 2D LDs (5,150
mg/kg (i. p.) (K&, KFELR) T, Zhix, DDS o 430
mg/kg (i. p.) (Aviado, 1967) (%% & & b, sulfadia-
zine 1,500~1,750 mg/kg (s. c.) (Feinstone, 1940)
Ihd, KEMETH-Tc. BIL, 7 v F COBETMRH
HRBTL, BESEFCECC EAFEDL R TV %
(HE S, RFEER) 2 b, DBk OMEEE LR
BB L, BAEL L #E ST\ % sulfonamides+ pyri-
methamine #¢45-r b 4,, SDDS+pyrimethamine #5-
OFr, BEEEROfEN DL, roBF% b+
7 RAEDRBEFE LI VB A WEREARD LS.

" #

Pir*v 77 A ~%#| 2-sulfamoyl-4, 4'-diaminodi-
phenylsulfone (SDDS) (X, fii> sulfones & %\ &
sulfonamides * [AlkfiZ, pyrimethamine & ofHlic {5t
YERD IR S Mc D CEBR AT n - 72

1. SDDS ¢ pyrimethamine %, ffix/sflA¥ T,
RHBE by 77 A<FifiA 184 2x10% fEEHN 4
Lt~ Aic, 3WpHENS, 1 H1[E7 HEBEEA
HHH 5\ 14 BRGRRIEN &S L, £FEHE

(10 )
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2. LThof5Eck T, mASHAROHEL
BRELITH-T, MEHENES LSS, SDDS &
pyrimethamine oz hZho# b (mg/kg/day) #,
Xy, Xo T, XixX>10 ofiiciERA RS b
fo. fRIEmMOBACIL, mHORSGE @k mg%,
I'H 4 gl =9 %, Theh X, X & 3, X
X;>7.5 OHFICERED bR,

3. SDDS s X" pyrimethamine o, {ffH#Eo %
REho#H 5 L ERR L OBRICOWT, BRI
P ERR LIRSS, BERES LT, §5

Aty AV CHEE B RER 2 3 R ERR 2 5[\ 7.

Mirk#zeuy, HtFHAR X HESE > EH
SEHILRER, FRCHBNDEGCRRIENK LT
CHAMIR, BERLIWELRTS.

ATEOPNEE, W43 3 29 A 4 36 [ A AH
ERFSRET, To—WrRRLL.
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: Abstract I
BB e e e o

SYNERGISTIC EFFECT OF 2-SULFAMOYL-4, 4-DIAMINODIPHENYLSULFONE (SDDS)
AND PYRIMETHAMINE AGAINST EXPERIMENTAL TOXOPLASMOSIS IN MICE

SatosHl OHSHIMA, HiceruMl TANAKA AND YOSHIHARU INAMI
(Biological Research Laboratory, Tanabe Seiyaku Co.,Ltd.,
Toda-shi, Saitama, Japan)

2-Sulfamoyl-4, 4’-diaminodiphenylsulfone (SDDS), a recently discovered antitoxo-
plasmic (Ohshima et al., 1967), was examined for synergistic effect with pyrimethamine as
other sulfones or sulfonamides had been hitherto examined. .

Experimental results were as follows :

1) SDDS and pyrimethamine were administered in various dose combinations to mice
that had been intraperitoneally inoculated with RH strain of Toxoplasma 2x10* per mouse.
Medication was started 3 hours after inoculation. The drugs were administered by intra
peritoneal injection once daily for 7 days, or mixing in food for 14 days. Survival days
and percentage of cure were observed as indices of the drug efficacy.

2) Synergistic effect of SDDS and pyrimethamine was obvious in either case of the
administration routes. If the intraperitoneal doses (mg/kg/day) of SDDS and pyrimethamine
are expressed as X; and X, respectively, cure of the mice was generally observed when
X; x X;>10. When SDDS and pyrimethamine were administered in food at the doses of X’;
and X’y (mg % in food, 4 g/mouse/day) respectively, cure was generally observed when X’;
X X5 > T.5.

3) Relationship between percentages of cure and each of the doses of SDDS and
pyrimethamine were analyzed by multiple regression analysis with probit transformation
of per cent cured in experimental groups which showed more than 10 per cent cure.
Regression lines for estimating the percentages of cure in mice treated with various

mixtures of SDDS and pyrimethamine were drawn in Figs. 1 and 2.
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