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Metronidazole DHIER (Cosar ez «l. 1959) X, Fh
FTHEEZRELELEOERL I TWENY 25
RIEDTRFICRKEREERE X LDLEE LS. BIEA
DYRVEAKIT, LALELIBRWINY 2527
W) ZoFEROREL, 180 FHIC L RA K BEOH
b Y 2 & F RAK[(Trussell 1947) & (3 HBRIC 74 5 213 VB
NEHbDTHHILFLILHMOENTNEY, ZOHRT A
— 35550 (Powell et al. 1966), 5 » 7" NVHEE B %E (Sche-
ider et al. 1961) #* ¥+ #JE (Antoni et al. 1970)
REDFEBRCLEDITH D Z LWHHTDICWEZD
TAFDIRBMELFE R # 0 %, metronidazole & [FEU <
nitroimidazole Z# D X H —/@iRS17{ER & L >FKHK|D
FZ’HED SN TEA, 4% tinidazole 2 RS h
7o. MEOHEELTTLROMSTHS.

metronidazole

IN JL—N
O.N Nme 0.N JWm
|

tinidazole

N

|
CH,CH,S0,CH,CH, CH,CH,0H

AHRILIFLZ 0 tinidazole OFIE L ) 3B F A% in

vitro BX W in vivo TRIFTLIZEROBETH 5.
MRS WITHE

$H| : tinidazole |X Pfizer #HiC X Y SR & AL7= nitro-
imidazole FEATILFE4 (X Ethyl [2-(2-methyl-5-
nitro-1-imidazolyl) ethyl) sulfon T 3. nitroimida-
zole IT sulfon EFFEASHTRITKEREND Y, X7 50H
BIMEREWZ L BRIREOTA IR 2R E VWX 5.

AHFNT HBHIAKICERYETH 20T, HERARHCIHER
¥+ —ERD DMSO (Dimethyl sulfoxide) IZ¥&fi#

EH, DNWTINERBATHR U CHEORIEBER
LB X0 AL THI~DOHEMDZ2NET v b~D
BOgs 1T/,

FVaxF2Ek: AEPOHBEL, ERICbIEVF R
FA 743 CiEE (BR1952) THRERBER U7oBH
(BHE 38k, Al & b DB DR 20 fREAN O Hifttk 16
B, A Z VT TCHEESRA bre=F ) — iz LTHIZ
BEENEWE IR TWDER L BROF208k 2R L.
BE IB#E & FritR DX B &2 17> 7-#H X, metronidazole
X U CBRIB BRI 3R T 5 & v ) 5 (De Ca-
rneri 1966, Honigberg 1966) 23R 5N 5056 ThH 5.

IRHDHBZETR=V YV ER ML =gV ®
Bt RO TREACEENICERShTRY, Bx
FAZY a3 v— MEE RV TEEEOREES T T
w3,

FERICHER T BT, HEERAIS6IERH% 0 i B AR
BORTHE I B0 7 iR B RE A Ak IC T 3 Bl
Lk L, 156 hic MERRER T o B A% % MEKEER
THEL, —ERoHREEZ A,

in vitro EBR : BEFIE N ) 2B F R THT AR O
JNETARRIEIREE (MIC) X O FoNkhigE (MCC)
Rz,

MIC %k 5 HEER

TR F AT A 74 3 fiEEH (RR1952)
IC—EREOFEHF L AR L 2Nz TR L.

HRER 4.0ml
PN iiki: 0.4ml
B SIRd 0.5ml
HRIRETR 0.1ml

BEEERE®ITC 07 7 VERICIND, LI
ZOWT24AR I AR JE L7, B, BEifipic
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X BEFE B Bk O HFEIC RIF IR E EE L TA
— R A AL THREROFEEICH NS Z LiddkT 7.

FdfF o7 ERICE Y MIC 131.0pg/ml LTFIZH S
LB LD T, RAEEEE0.13~1.0 pg/ml 2o
TARERTITO.

SHREEFEE LT, EFE2 S22 DMSO & %5k
BN OEBIBE L F—EBECMX b0 ERY, 24KFH
FORGRTEE L TERBEETOZA LTI LT.

MIC DHITE, 248G O BAESEEIC L Y By
Ao 2 EU EER LB AERIEE L, WHORS
NIBREEL, HIEOR bR DR/ NEBEEL D
EXEiz MIC 5% & L.

MCC %Rk 5FER

MIC %E b R 25 e Al %4.0, 2.0, 1.0, 0.5,
0.25pg/ml IZhNZ, —EROBEEHERL T37°C 07
U T, BEEK S, 6, 12, 24, ABIERICE M
EEL Y E2y Mo THREIRO. Iml 23Ry, EH2EX
BRFEHUCHERE L CT2R R L, RO 2 B
STHE L.

SR L LT 2 S EhIEREFTE O, ZD%
A BT 5 £ THLE MR OHE R S I
7o, F ok EREGEE T o A O BRI 48 R LA I i3S 1k
L THERFERICHE D DT, FEEREETOIEHIHAIRER b
48IFLAN & LTz,

MIC D@IiEX, FKFBE L HRsi & o —> DK+
DOHATIZ XS Tfibhi-.

in vivo BB : 5 v FVOIEICR T SERENY 2 €S
AEGui s LT AR E RORE LT IRRERE 1T
oo T05 vy FOERE LY 3T F ARPEOREESA
Dfg b Y 2 E F RE & OFEABFERN RFEUMEIC oW T
T TIRER (1961) IKE>THRLUGATE Y, i
fg b Y aeF 2FIOEBERICEL TW5H Z Lid metr-
onidazole THHEER (Asami 1963) IZ X > THED BN T
w5,

MERkBUEZ » Mzt LT Cavier and Mossion DJiE
Hwot R (PF1972) KO TER, AT LA
— VARG, BN 2T F ROBEEEITOTRYET v
b EES. BAROERIC XV BRORENHR I L
725 v MEX L THTERE OFRARR R BMICER 1
Bl 5 A [E#S- L7z,

Bk B 4 B0 bR 3 HIENAZHEHIZ T
BY, FRTAL T4 3 CMIERHICESE U TR AETE
OFERT2EM% E THRE L TUAEOHIE 21T 7.

F—HOEBR CIRERREER A IV ROBNEE
BERL, HEXTOTCHREHEERORLEZBE L.

et FRFEH

in viiro BX W in vivo DOEBREZIEL, metronid-
azoel (Flagyl) #EBEL 2L RO HFETHAL,
tinidazole * DOZhFE DB EIT 227,

3k BX B ##

in vitro TH MIC:

Hubo g b Y 2 &+ 20204 T, tinidazole
& metronidazole DWMFH|D0.13~1.0pg/ml YREE T
FEEMAIEE . FRZFROEF DN D OB T S
MIC o5 fiz# LITR Uiz, RS 0 &m RIEskR <
X MIC 128 W T tinidazole T4 4%, metronidazole
T3fEDFETD S7edd, KEZOITEIEHA|D 0.25~
0.75pg/ml TEFANMIES Nz, ZOREND, MIC
WZOWTE MEFIFICEDENZ EAVE L.

# 1 EEEBLNY T FAB0BICHT S
tinidazole I3 X {® metronidazole ®

MIC ® 475
FRH g tinidazole metronidazole
‘i o

(meg/ml) BRI 7k 45V BIE HE (5

M TH B Bk Tk
1.0 —0.75 2
0.75—0.5 2 8 1 9
05025 1 6 s 7
0.25—0.13 1 .
0.13—
Fd OBCF T T I O o & 7o R O K R R
3.

F o BHIFRE & Bk & iC B TRIC SRR R B
LYW SN AR IS SR h 7. metronidazole 1T
3 URSEHERE W E SR TWS A Z Y 7R, tinidazole
EHLTH, b2l bEWERMEEZ R UL LB EEBO
Hozh & nEIERLLOTIIEL D/ ZokiEE;
T L B HATETEE AR VN T b (T ABIRREI LA T o s (A3 G
ETIE A N HIESh TWB X R R RED
T, 2REMETCORBEEEICEIS>TIONERER
IR LTz,

in vitro T?D MCC:

MCC %3k 5EBRIT @D fThebhv/c. BT I
DIELY aEFZAEHNT, WFEAID0.25, 1.0, 4.07g/
ml REEIC 3, 6, 12, 24, 48 BFfEEflE Ld/co bl
BOEFREHE L. FORBREIFX2ITRLIZML TH
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* 2 HEERELNY 3EF 2K B TO tinidazole &
metronidazole D&/ mEE (MCC)—%ER 1

tinidazole metronidazole
BRI — _(meg/ml) (meg/ml)
0.25 1.0 4.0 0.25 1.0 4.0
3 R 0 0 5 0 0 5
6 B [ 0 0 9 0 0 9
12 0 0 9 0 3 9
24 % [ 0 7 9 0 7 9
48 w5 M 0 9 9 0 7 9

FHPOREFITHEL BB ERT.

%. WAL L 0.25ug/ml T 48 Rl L LY o
ETF ADMAOHIC L EBIIEREY, 7R A
WED LR TH 54.0pg/ml Tik 6 I B cAHD
Tk L7z, 1.0pg/ml TiX, metronidazole DA I kR
W3 BRAI2EERIREAL T, TR 24RERIER TR S hie
DB Lo T L B 2 I EFE R .. —F
tinidazole 1.0pg/ml D334 128EHEAL T 1X BB E hiz
BRIZ 720 72s, 24T 78k, 48R TR 9 o2
TSN, ZoERIE, FobmclER T2 KAE
EDTFRAHLICHEVTIX, metronidazole M tinid-
azole X ¥ LEZIHITIZdH B HSERMBER OER & b h
DL 3—5EF, 5 tinidazole TiX BHMITIX
&> T HERRRE I Ao TR BRI U Treaic gk
BHERTAZLERL TN 5.

F7-, FOEBRLIZESI0EZH VT tinidazole
0.25, 0.5, 1.0, 2.0pg/ml ke Loz EBRICHW
T, 1.0 B LV 2.0pg/ml 48 B oiefidic k> TidiE
SERICR BRI HIFELS BN R E R (R
3).

# 3 tinidazole Dg NV a T F RICHT S
B mgr (MCC)—3E 2

3£ %) # g (mcg/ml)

B AhORE R

0.25 0.5 1.0 2.0
3 K M 0 0 0 0
6 B [ 0 0 0 0
12w [ 0 0 2 5
2O ] 0 0 5 9
48 B [ 0 3 9 10

KR OFFIRA 108k OB REK P OFRBHE I 2R
3.

in vivo TOEBRMTEHNE :

tinidazole 3 X (N metronidazole Zfg kY =2 £ F R &%
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5 v Mz 1 BES5, 10, 15, 20, 30 mg/kg #kES5 H
M5 LT, BrboREDEREBE L. fFLis
5 5mg/kg ¥ 5 TIIFAA EIRRIBED LT, F720
mg/kg UL EDOEEIZ I >TH E LW IEEDED LR
RohzeholznT, EBRII10mg/ke XN 15mg/ke
ICEFLTIThbhie. ZOREERLICO R EK4TH
5.

K4 Ty rOEREN) 2EFRECHETS
tinidazole & metronidazole o A ¥E%h 5

i - tinidazole metronidazole
(mg/kg/day) %£BRS WBET v LR BRI v
v ¥R (% v MR ¥(%)
10 39 22(56.4) 42 22(52.4)
15 40 34(85.0) 37 27(72.9)

WA L b o EERES HHBO&RYE

10mg/kg %3 5 H#5 DA, tinidazole Ti% 39 L
Z v hD22JL (56.4%), metronidazole TiX47]Lr 22
VT (52.4%) I HIEDTHEN B b, RIFITOLE WA
WRRY Bbeiedt, WHFICEF Rohhrok. 15
mg/kg 555 A5 D $HA1E, tinidazole TAOPLH34IL
(85.0%), metronidazole T37JCLH27)L (72.9%) Iz
BOWHENED B, FIFICBW TV EWIEIRE
hi-.

1 H&15mg/kg @ tinidazole #5 v MiZ3, 5, 7
H 2 h i - U TR R o Hlk & 17 > 7 pikt
TiX, 3 HEBGRHET 5, 5 HEE T %0, 7HEERT
205 ITIRDNERD B, 3 HEE TIIR L RIEIE N
2, 5 HHBHWIT HTHIZ80% T EWIRE D
FH Bz LAV 7.

tinidazole & metronidazole # 5 v MZ #&E. L7-D
HBEOHERT HRILEBHF LI EROBEREEKS TH

# 5 tinidazole # X U¥ metronidazole 15 mg/kg
SHEEBICKD T v MEN S o mEHLRER

BERBK OB K

® o ERZ

M 1 3 5 7 9111315
tinidazole 10 77321111
metronidazole 10 7 4 2 3 3 3 3 3

KRPoOEF I EEEEDOT v M EERT.
5. WiEHKlo 1 HE15mg/kg %i#fkE 5 HEZh£410
C5E0 T v Mckes L, #EEA»ORA CEAEORE
BIZIOTHEDFEZBE L. BEEREDOHEEL
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725 v F OHEIZ metronidazole @ F S FHRLMT, 3
BRIz B EnT v b TlRETFEA S ek
S b LT EOHROBAMERTERER TS,
BEKRTRICREOHEHE L 1ILEED 2 BE%OHE
TIX3MLDT v MTHEREFE L. —J5 tinidazole
DOBRE3HETRTLDT v h THRESTEHAI LT D
HMOTHEOBEBE L LTBET v MR, BIEKRT
#%BHTHH, SHEBCLARBEADHEETE T v MR
B, FKKHIZIIHEL D T v b THREIFEH S i
FTER\Wv. ZofEET tinidazole DFEH/EMA A metro-
nidazole MF iz _TX v BRI, FHEHHETHY,
PR L TRIVENIEERLTWS EEREL
£9.

B, RA-FEO#HMTIE, 7 v MCHEERORIE
Fiz X 3 L Bbh 3 HHETRIZED bhaholc.

£z B

= b e LA L EERILE DI PURE G E 5
2D L BB (Miller et al. 1969). metronidazole
CEEBL L 7N 7 VU MEH DV L A M EF
ZERFTHAZ T TIlifREh TH Y, Rmom<
metronidazole i b Y 2+ 2, 77 NEEER, KK
HT7 A= NCENHERT B, kR FEO 7w T L7
z=a— AR bu 7T U PEME SR, R RE
BERIO=Y &S =3 T A= SRR LD TH 5.
ZnkHiz, ZORKOERIPUREMED & 2 b FH
W, VgL 2 oEROLREE ERE S S.

tinidazole DOHFFAMICETIRRIT. WELEIC
2T E/2d (Howes et al. 1969, Miller et al.
1969), #5112k % L Trichomonas foetus, T. vag-
inalis, Entamoeba histolytica, Eimeria tenella, His-
tomonas meleagridis 21X in vitro &5 \V\& in vivo
T < EF T %" Tryponosoma 3 XU Plasmodium
L CEERAET, ERHERLZLVWES THE. %D

FANTIE ROl 0 FAE R BBk LU TRBAYIC/ER T
b0l ZERHRES. Lo XS RfER#EH D
A THLAANE metronidazole & FHEILTWB L LTk
AN

metronidazole & tinidazole DHIFEH S D sz >
WT Howes et al. (1969) %, T. foetus & T. vagi-
nalis \2xt+5 in vitro ©» MCC TIXHBHEIINTED 4
{2138 A%, MIC TiRBARICLLATHBELTS,
Flo~ v AEE~D T. foetus [EYeE F\TD in vivo
DB/ INERDPEEE Tk, metronidazole ?100mk/kg (2~

tinidazole %12.5mg/kg TEHELWEXH B L L TV5H.
Howes(1969) & D%k, M-k, ##, MIC,
MCC HEEHER ETEELOHELRSTEY, i
in vivo DENTRIERBVRELAELTWBEIC,
SEORBEERAOFN L BEMICHET S Z LICHETD
35, MIC It CHERICEIEL, MCC T tini-
dazole DFPELOTWB L WIHHEFRIT T L D B7- &
L—¥¥5. #5650 T. vaginalis %3 2% MIC %,
ZDFEBRTHWIZERIU L 24~ 48R OER 2K D
L, metronidazole T 2.5ug/ml, tinidazole T 1.25pg/
ml 2720, FxOERKTOL DL b BREDOK D
DEVLEICEWEEE > TWS. ZoMHECERIT
HEFECDS 9. Fx OFETIIHV 72208k MIC
%, BEMIcEXH O THMAY 0.13~1.0pg/ml D&
Fich Y, MEHIEIGEWIR v, X, metron-
idazole 1T %452 &%, FEHD 1A (Asami
1963) DMUL0ERTICAERR LFAA ER—DFHETHRIE L
TREMLFRCTH B LD, Anbhic MIC H7E
DFEOBERMEN S »aibhs. —F MCC izonT
1%, T. vaginalis 17 %3 % WREEFIO EH A =X 4
DOEZ B bR 3HENE SN TV S, metronidazole
i% tinidazole IZ b~ THZIAITIELH 5 2% fERIC FRALAS
»Y, )5 tinidazole TIXRLRLEHAITIXH > T L
DREE L & HICFIROBENRAT, FERL LTI metr-
onidazole XV L3N BHITH S.
T MCC iz AN -HEAIDIER OHEX, in vive
DEBRBERIC L EHLNS L5 TH5S. 1 HE 15mg/kg
5 HD# 5T tinidazole F£IZ metronidazole F£X V 1,
X VBEWIEESIENR NN, ERREH 0B EOH
FARILE 4T3 5 L, metronidazole FEIZEWT X VIE
DI T v AT 22, R ORBIZES iR
hEDHERIZZ L L, tinidazole 1T Z & KHHTEL
REOFET N, BERTRITE T BEOWHRI M
LTERIUCIZ L VEWRERIEOh D LW e
FLTW3.

T v b OIBICHRSL LT EBREIRE bV 2 £ F ZIEH L b
Dfg ~ Y = EF RE L IRIEANICEELIL T 5B Z bkl
AR, IRFITH T BIREICR W T O E ISR
TW3. A br=X S — A EHWEERT, £ MTAWD
Nn510mg/kg ® 2 fEFED20mg/kg TF v FOfERY =
TS AERHRE T <ERFRFEEDIT 522 L1’ mbh
T5A (Asami 1963), SEIDFERIZBNT, L YD
®D15mg/kg ¥¢H T tinidazole i% metronidazole X D
LEWIBERIR 2 5175 Z LA H3¥K7-. metronidazole

Z D in vivo
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X% MY a®F AERIERRECET o BE L
TWEERRVD, b EBEET S L0%LL EOiERE
RTHY, ZORFRIBPEBFHODRL LTRBE
BLHHLY BREOLDOLEXTINTHSH. 40
DEERH 5, tinidazole | metronidazole XV b, in
witro, in vivo TX VERAABEBER RS L 2 HH
L7zhs, ZoFEER, A#lze MOTA LSS, &Y
/572 WHE T metronidazole & [Elik7AE L L BV A
PREHITIDLEYFSEDBLNOLEXLD.

nitroimidazole MFFE (K tinidazole D fELY 2 EF
22K+ BER % in vitro L in vivo TRt L, metr-
onidazole DFh & B L7z,

in vitro ® MIC 130.13~1.0pg/ml DHFAIZH Y,
THIEHKI ORI bhadolz. in vitro ® MCC
1X1.0pg/ml 48RO IEHIHEMTIT tinidazole @ FHAs
‘metronidazole XV $RATH ol WHEDIERDOHE
12T tinidazole (X EAMETH B, X D FefeAyiclE
AL

Sy hORBICBISEREL ) 3 RECHL, W
K% 15mg/kg 5 AR RE L7cRER, tinida-
zole T85.0%, metronidazole T 72.9% DIRMERN’E
Shi-. WERO in vivco BT B FBEHRL,
vitro \ZBI1F B LEROIHELZRL, tinidazole TIIK
BB R b BIEOBEERP R ORI,

X ®
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EFFECTS OF TINIDAZOLE, A NEW TRICHOMONACIDE, ON TRICHOMONAS
VAGINALIS IN VITRO AND IN THE VAGINA OF
EXPERIMENTALLY INFECTED RAT

KE1zo ASAMI, SacHio MIURA, Tsutomu TAKEUCHI
and ATsusHI SHINTAKU
(Department of Parasitology, School of Medicine, Keio University, Tokyo)

Studies on antitrichomonal activities of tinidazole, ethyl [2-(2-methyl-5-nitro-1-imidazolyl)
ethyl] sulfone, were conducted with the cultured 7". vaginalis and the organism infected in the
vagina of rat. The rusults obtained were compared with those of metronidazole examined simul-
taneously under the same experimental conditions.

Four strains of 7. wvaginalis which have been cultivated serially more than 100 subcultur-
es, and sixteen strains of the organism which were newly isolated from patients and maintained
in culture less than 20 transfers, were used throughout the experiments in vitro. Minimum in-
hibitory concentration (MIC) of the drug against 20 strains of the trichomonad ranged from
0.13 to 1.0 mcg per ml, and most of the strains, 17 out of 20 strains, were inhibited their mul-
tiplication at the concentration of 0.25 to 0.75 mcg per ml. MIC of tinidazole was almost the
same as that of metronidazole. No significant difference was recognized between sensitivity of
new and old strains.

Exposure to tinidazole at the concentration of 1.0 mcg per ml for 24 hours killed 7 out
of 9 strains of the trichomonad, furthermore exposure to the same concentration for 48 hours
killed all strains tested. Tinidazole seemed to be more potent than metronidazole in the cidal
activity showing longer persistency of the effect than metronidazole.

Sexually matured rats, which were castrated and implanted 15 mg of estradiole pellets sub-
cutaneously, were inoculated with cultured 7. vaginalis into the vaginae.  After the infection
was established, the drugs were given orally one time in a day for five consecutive days.
Presence or absence of the organisms was examined by inoculating the vaginal secretions into
culture medium three times during 4 to 6 days after termination of the treatment. Administra-
tion of 10 mg per kg of tinidazole showed eradication of the organism from the vaginae in 56.4%,
and the effect of metronidazole in the same dosage was almost similar. Tinidazole in dosage of
15mg per kg was more effective than metronidazole in the same dosage showing disappearance
of the organism in 85.0% and 72.9% respectively. As in the experiments in wvitro, the cidal
effect of tinidazole in vivo also lasted longer than that of metronidazole; disappearance of the

organism from the vagina was recognized even 4 days after termination of the treatment.
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