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Sulfamoyldapsone (2-sulfamoyl-4, 4’-diaminodiphenylsulfone,
SDDS) @ Leishmania donovani &G I3 5 15BN R
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Leishmania donovani 2 S-15 M # promastigote 1 X10°% BALB,/c v 7 R ICBEFIRERE L,
sulfamoyldapsone (2-sulfamoyl-4, 4’-diaminodiphenylsulfone, SDDS) Di&# %R % ¥
E L1, SDDS 3&EN#%sE (RP%I1SHM) BLUHEROKRE (RE2H0%»5 1 HB & 5 %
5) TREHHEEEZ THE L, BEMNRIGRE 2 BER DI stamp smear @ Giemsa Ffic
& 9 Leishman-Donovan units (LDU) (1,000 ® iF g% icxt 3 % L. donovani
amastigote D XFER (g)) X DHE L/, SDDS 100mg, ke#% 113[A1# 5 i3 £ R 58
I HART0% OMEIR % 100mg, keBiAANES T 5 BE#S Ti1365% DR % /R L7z, liposome
WEA LT 5 mg/ kg BIRPIES T IR INEIR51% TH - 720 SDDS 100ng, kg OS5 & UHA
M5 13 Pentostam ORICILHE L 72, SDDS B2 058, #E5HELE Y ITENE, L.
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Leishmania donovani, sulfamoyldapsone (SDDS) liposome-entrapped

~28g (HAzz2z vy —#) 2H\V, random allo-
cation Ic& > T4—-5EFT>D S NV— T % L1,

AUV cEHA1d 2 - sulfamoy 1 -4, 4’-diaminodiphe-
nylsulfone (sulfamoyldapsone, SDDS, 7 ) — b
I ® HLZBIE) (Fig. 1), sodium stibogluconate
(Pentostam®, Wellcome Foundation, U. K.) #
FURBE L TORALEBRKTH 2,

L. donovani B3 HEFRESKM KEF4E HFH
2, FABEL» o RB#E2Z 72 2S-15M K% in
vitro % L T187: promastigote <Y 247 ) 1X
10 % IRAES (Liki. v. EB8F) L7, KEEIB2
mM HEPES (pH7.4), hemin5 ¢ g ./ n/,
hypoxantine 0.7 ¢ g /mf, gentamycin25 1 g /n/
AWML 72 M199BEH TFT 78 » 72 (Wataya and
Hiraoka, 1984),

SDDS D5 HEE:ENREFHNZ D, KBR1 TR
(1) 10mg ke, (2) 20mg kg, (3) 100mg kg% /5 A P ik 5
Ll i m. BT L7, EB2 TR (1) 20me ke,
(2) 100mg,/ kg% REO Y v FEIC X W IKERE LI bDZE
BOKE (M#%p. o, LBET) Lic, EER3 TH,
liposome icHA L7 5mg/ kg% i. v. &5 L7, H%5
E¥ELT, i.m., i.v. G1EBZ5EDEELL,
p. o. BESE A SRTH £ TOEH13HMBES & Lo
EFNFNOEBRIIZERROLEK E LT, Rz R
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Fig. 1
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Chemical structure of 2-sulfamoyl-4,4’-diamino-
diphenylsulfone (SDDS, sulfamoyldapsone).
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EHREET, REFICE T 2RYORIER, R0 E
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SDDS #t A liposome D fE®(Z Tadakuma et al.
(1985) DA >, SDDSSmg% 7 w ok L4,
287 =0 (1:1) BEKICAR LK, egg yolk
phosphatidylcholine 20 £ M, cholesterol 20 u« M,
dipalmitoylphosphatidic acid2 uM &3kico — %
J—xNK L — 5 THEL, BOE—RIEEREERIL,
&) vEBREEERK (PBS) % 2miiz, SDDS
%2.5mg/m{% &L liposome BIFI & L 72,
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ELl, TOHEABRT 5L, BRftvv xE2x—F N
BREED b &cBal L, KEINR, KEFIREDIBE, AamlL,
FF, MEREHE L%, & stamp smear 2 /ERIL,
A% ) —VEEH, Giemsa $fa% L 72, HBF stamp
smear TD1,000/F/Ia#Z I3t d % L. donovani ama-
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1%t EREEEZE (P<0.05) »db-7, EHER2
OROHFE OFHRICD W T20ng, kg TI1Z4T7 %MK >
72h3, 100mg, kg TIRT0%DFEERXIMEIR (P<0.01) %
R¥f, %8 3 O liposome HADERNKZE DR
13 5 g kg liposome TH1% DR (P<0.01) %R
L 72, Pentostam 40mg,/kgi. v. 32 TDEE T80%
7 596% DRFIC H D F3988% DMIFIR E /R LR S EE
L3 P<0.01THEZEMH > 72, Pentostam DHFIR
13 SDDS 58 L DT, 20mg kgi. m., p. o. &
BEBEICHEND - 7255, 100ng, kgD E T3 1. m.,
p. o. 5L BICHEEZE M -7 (Table ),

FERAE L OFRER O LLE % Table 2 IZ/R L7,
HEARSH O ER IIERYEE L L L TEIL.0615 T
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RER A ARG H T IR B It L TEA1.474,
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LVFELLIEV, ARG O LDU & oM E
BREOHMME SN (v =0.715) (Fig. 2b),
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Katakura and Kobayashi (1985) i & ©vid L.
donovani2S-15M %D 1 X10° i. v. BFE2H%KD
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i Toxoplasma B & P malaria EMEEZH T 3
SDDS (Ishii et al., 1968) o EH £ H I3 para-
aminobenzoic acid & DT & > TEBAK = HE
THLEASNTVAY, Rk SHHEh TV S
Pentostam DEHEEF 30 > T (Gusta-
fsson et al., 1987),
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Table 1 Comparison of inhibitory effects of SDDS against L. donovani in mice
Inhibition
Experiment Dose No. of Inhibition
Drug (mg/kg) Route mice LDU (%)
1. Intramuscular administration
(1) Saline 0.2 ml iv. 5 837+186 0
SDDS 10 i.m. 5 671+139 20
Pentostam 40 i.v. 5 31+19* 96
(2) Saline 0.2 ml iv. 5 336+ 51 0
SDDS 20 i.m. 5 198 + 1041 41
Pentostam 40 i.v. S 33+17* 90
(3) Saline 0.2 ml iv. 5 2405 + 857 0
SDDS 100 i.m. 4 853 +330* 65
Pentostam 40 i.v. 5 152 +33* 94
2. Oral administration
(1) Saline 0.2 ml iv. 5 2616 + 583 0
SDDS 20 p.o. 5 1384 + 261 47
Pentostam 40 i.v. 5 160 + 42* 82
(2) Saline 0.2 ml i.v. 4 802+72 0
SDDS 100 p.o. 5 237+ 127* 70
Pentostam 40 i.v. 5 160 + 42* 80
3. Intravenous administration
Saline 0.2 ml i.v. 5 382+47 0
L-SDDS 5 i.v. 5 189 +43* 51
Pentostam 40 i.v. 47 +30* 88

Values with a common superscript differ significantly by: *P<0.01, tP<0.05.

L-SDDS: liposome-entrapped SDDS.

SDDS 100mg, kg p. o. (35EER 2 TT0% DIEHIZNE %
R¥, ColoBHa v tn - VOBEKERETSH 3
Pentostam 40mg,kg!ZPLit L 7o, SDDS 100mg, ke i.
m. bEIERE5% TEM 2 ~ b o — L Pentostam & 1
BRICEZRLI, ThEDTEDL)a—Yaw=7T
FEICKT S 2B RIC> W T, Pentostam 3% R I135&
WA, BIRXEHRESLrTER L, TR L
SDDS 3#h/id/b L4 %48, BOBS TIHEELE
SNBEVHFIEND B, BYBROESRY S VWE
E, BEEVLZ B,

% 72 liposome IZH A L7 SDDS5mg kg i. v. &
S51% oMK R 2= B/, LIATIc®W(E Lk 3-
deoxyinosine 2l W/ EE (HFES, 1988) T
liposome IZE A L 72313 free drug D10 205D %)
BERLIZED OB T 5 & liposome F A SDDS
5mg,/ kgld® S BRI D 5 12, BRI K TIEH
BIRIFH 4 XHKREL, BEUEHNSEL, liposome (T
WMOREFNICK VWEYTH 720 T, SIRMZNIZEFR
BLA»-27OTREBOMEEZ SNT, b L10mg, ke
TEE Lcgs, MEREENT 206 Lhuiss, T
ERMS S S, BIERADHTL 2848056 3,

DY % liposome IKH AT 3113 & & IS BHE 7T kT
FicT 2480855 EEBbh 3,

L. donovani 2 S-15 M BkhS= o R IcEHed 3 &, fF
HERE 2 BEHTENZ LK D1.256%, 2 518D
THLIMBENTWS (Katakura and Kobayashi,
1985), Fx DG 2EHOABERESHOFERIZ—E
LIcE%ERES, av ho— ickh~xT98-110% D
BxE -7, Thicxt L TARESEOBIBEOMETE
BIEELAMETH Y, BRYUC & - T L - (Fig.
2a)

BRI EL-TELL - KBEE I SDDS,
Pentostam 1T &k 2 i88%, © s B Lds, FERRGEE
DIERICE TREE LEH - 1,

BIfEFR ORI E L T oIERYE, SDDS 5 8,
Pentostam 58I B8 3 (AFOLE(L, ~< 2 )y
b, MEEOERECIENRONEIh 1, LhLF-
ZITRLTWIEWYY, SDDS1,000mg, kg p. 0. 5T
FSPLA 1L~y 2 (&R T HEH) b, 8% 5
< FFRERaZEtE, EIMPEED - & Bbhtc (Sakuma et
al., 1968), COBED<YZTIR~NT 2 Y » ME, 1M
REOHBEE SIERARL 0 METL, BWERLEE
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Table 2 Comparison of weights of the liver and spleen, and their relative percent

Experiment Dose Liver Relative Spleen Relative
Drug (mg/kg) Route weight (g) percent (%) weight (mg) percent (%)
1. Intramuscular administration of SDDS
(1) No infection 1.24+0.05 100 88+5 100
Saline 0.2 ml i.v. 1.23+0.05 99 135 +9% 153
SDDS 10 i.m. 1.22+0.05 98 127+ 11* 144
Pentostam 40 i.v. 1.20+0.09 97 129 + 10* 147
(2) No infection 1.04 +0.10 100 79+4 100
Saline 0.2 ml i.v. 1.14+0.09 110 105 +2* 133
SDDS 20 i.m. 1.23+0.15 118 85+6 108
Pentostam 40 i.v. 1.24+0.03 119 112 +20* 142
(3) No infection 1.38+0.14 100 95+9 100
Saline 0.2 ml i.v. 1.48+0.17 107 169 + 28* 178
SDDS 100 i.m. 1.57+0.18 114 186 + 19* 196
Pentostam 40 i.v. 1.52+0.08 110 134 +9* 141
2. Oral administration of SDDS
(1) No infection 1.40+0.04 100 92+4 100
Saline 0.2 ml iv. 1.38+0.18 98 144 + 18* 157
SDDS 20 p.o. 1.22+0.10 87 133 +10* 145
Pentostam 40 i.v. 1.45+0.12 104 153 + 8% 166
(2) No infection 1.27+0.10 100 89+6 100
Saline 0.2 ml i.v. 1.33+0.07 105 121 +9* 136
SDDS 100 p.o. 1.12+0.10 88 116 + 207 130
Pentostam 40 i.v. 1.21+0.16 95 124 +25* 139
3. Intravenous administration of SDDS
No infection 1.13+0.12 100 97 +4 100
Saline 0.2 ml i.v. 1.20+0.06 106 120 + 8% 124
L-SDDS S iv. 1.26 +0.09 112 244 +51* 252
Pentostam 40 i.v. 1.13+0.08 100 115+ 16F 119

Value with a common superscript differ significantly by: *P<0.01, 1P <0.05.

L-SDDS: liposome-entrapped SDDS.

ThoT1,

SDDS #58D20mg, kg p. 0., 100mg kg p. 0. D
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o te

#&# & LT, SDDS100mg kg p. o. 13[E & SDDS
100mg, kg i. m. 5 [E#513 Pentostam 40mg, kg i. v.
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THERAPEUTIC EFFICACY OF SULFAMOYLDAPSONE (SDDS) AGAINST
LEISHMANIA DONOVANI IN MICE
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TATSUJI YASUDA?Y AND AKIRA ISHII?
YDepartment of Parasitology, Okayama University Medical School, Sikatacho, Okayama 700, Japan
2)Faculty of Pharmaceutical Sciences, Okayama University, Tsushima, Okayama 700, Japan
Y Department of Cell Chemistry, Institute of Cellular and Molecular Biology,
Okayama University Medical School, Shikatacho, Okayama 700, Japan
Y Department of Parasitology, National Institute of Health, Shinjuku-ku, Tokyo 141, Japan

The therapeutic efficacy of sulfamoyldapsone (2-sulfamoyl-4, 4’-diaminodiphenylsulfone, SDDS) was
tested in mice infected with 1 x 108 promastigotes of the 2S-15M strain of Leishmania donovani via the tail
vein. Effects of SDDS were evaluated at the end of treatment of oral administration (every day for thirteen
days after infection) or parenteral administration (five times on alternate days, beginning two days after
infection). Effects of each treatment were evaluated in impression smears of the liver tissue stained with Giemsa.
Leishman-Donovan units (LDU), the number of amastigotes per 1000 liver cell nuclei multiplied by liver weight
(g), was used the evaluation of the therapeutic efficacy. Oral and intramuscular administration of SDDS 100
mg/kg caused 70% and 65% inhibitory effect, respectively, compared with non-treated group. Liposome-
entrapped SDDS (5 mg/kg) by intravenous administration had 51% inhibition. SDDS is thought to be a good
candidate for the alternative of Pentostam against L. donovani infection.





