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Tioconazole @ in vitro 7o HUNT in vivo HETEM DSk

o gt - SPRRHE - XEET - FEBA
TRREEFMERENE € v & —

(FEFn 60 29 A 18 HZAD)

FHA &V — ARPBEBEHA tioconazole (TCZ) o 4HAAILERET D s DRAIE K BB
LTENCERDRERIET S EAMON TV 5, ZOBAYHEMAT S0, KR D in vitro
WEEN, BeRENHRELOTRELE, POEREFACETS 7 ) — 2K DEFRD RSO
T miconazole nitrate (MCZ) % LU¥ clotrimazole (CTZ) & Witk s 477\, LT ORF LB

1o

(1) Candida albicans 2 ¥k ORIFEIEEFICHIN LicH 4, TCZ 1% 20 pg/ml L EORE THRA
HRBREDEYTL, FOBRERSIVEROBEZOVTho A TH, MCZ X0 CTZ 0%
EBl» Tuteo Trichophyton mentagrophytes 2 Bk DN ETF i LTIEHEFF XU T hicki{ Bk
REHRE I7eWEETFTT, TCZ 1% C. albicans i\ 554 X b LIERE CAERREN RS
R Lo ABEICH VTS TCZ 13 MCZ 35 X0 CTZ 1o 53 N i REMEY KR L1, TDX
57 TCZ @ in vitro FEHEMS X BREMZRIL, MCZ & T pH T X 2 EENEMT

BT

(2) =1z, rOABEFAMREWT TCZ D27 Y — 2FI2, RATREE, BEBHER, IV
FFUEBOWThYIEEL LTHE LIBERD, HORBEMERYR Lice & O%FIL TCZ
0.2% 79 —2FXvd 1% 79 — 2KV EBCH > Tt ¥ TCZ 1% 7Y — 2K & F—E
FIxFAVTHEE Lic MCZ %308 CTZ ORI TARED 7 ) — 2F L BT 5 &, BRAIICER

RO AT IFIM THEEIRD bILh - 1ond

BHER TV,

Tioconazole (TCZ) %, 7 v A ¥—HEEHY v N1
v FHERCHWTHEIREHFLWA $ ¥V -1 Rk
&¥mTaH b, 1-[2,4-dichloro-pf [(2-chloro-3-thienyl)
oxy] phenethyl] imidazole o {t2¥:&%* & - (Fig. 1),
TCZ nHIEBEHIRETHY, B LALTNTORER
HEOCRREARETLYHILET 20240673, BHET L
T RN AEERY R T ™ 2 T BRI
R, B RFERACEIML O h3BERE
RN

Ewiz, TCZ o 1% 7 9V — «, ZothiostFARH»
B, B VO SERSIVEBREC ST ERBITE
EOHOLWHRBREN L TEGYETH LA T3
PRI A S B O he91D, L E ThREEH
hTohbORBOBFRCHMAER2O5%,

TCZ oA b b O icixDHBETRT5
SR MO 4 3 4 — A FLEUT B2, KA
OHBEFET CREELRENIER RS TRHE S
BT A ENBREIME IV —TE s THEIR T

BERDENFER T HRE XD SHTIX TCZ »

581 Kppger, TCZ o P HBEIER O LBAFEHL
WAL -T, TCZ i 4 § £y —nHxLD
CHREHHMREETHECI RROBREXRATHLL
Lz, OB P in vitro RENSE B TFAR
B 2HRBHRCEDISKRBRI 2002 FHTE
TEXHMELTARES hic, ERITRT TREALS
hTWwab4 3 Fy—#FlE LT clotrimazole (CTZ) %
X ¢ miconazole nitrate (MCZ) # %fRE# & L T8
v, TCZ tzh b 2K EOMT in vitro bR
in vivo FETEME R BT Lic,

Fig.1 Chemical structure of tioconazole
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I. # 8 & B &

1. in vitro 9

(1) ZEH:TCZ (R¥E7 -1 ¥—# X &y o
5, CTZ (A =1 EEHBAEHI DV 5 5) 5 L O
MCZ (FrABERRELE I VHE) OAFEFRERY
RERFEH E UTHER Lico WTFhd 100% & A F L AL
¥ v F (DMSO) 2B L, 8 mg/ml R FHE Lic
LoRREEL, Zhvk —200C RHEF LI

(2) R%EEE: BrHNEW Candida albicans 2 ¥
(TIMM 0144, TIMM 0163) 35 X OB Rg 4k Tricho-
phyton mentagrophytes 2 ¥k (TIMM 1177, TIMM
1189) 4 ¥k& i B L 720 T. mentagrophytes TIMM
1189 DAL LA 2 —dKERTH B, LD 3ERIZE
EMROONHKTH B,

(3) PUHEOPIE : C. albicans % ABEET 5
4248, T 1%k Sabouraud dextrose broth (SDB) iz
L 37°C T—RIREIE R %178\, T haHsf SDB
(pH6.1~6.2 MAZIE) THML, % 5x10° #ifka/ml o
Wk FR Lic, Z OWf%k 10ml 3570 Lic LI
SR IRARUREE 0.63~80 pug/ml 7B X 5 FEHNFR A
L, 37°C THUFREYITIL- o, HRMAKE 1,3,
6 BXU 24 BH B ERBREL GBI ZHIIL, &%
NAHEFEE (CFU) % 7 124t » T Sabouraud dext-
rose agar (SDA) T4k THIE L1,

T. mentagrophytes OMEHITIL, HETFEEE IR
L#: 20~30 E#235 0 1/10 SDA SIFEHiER % 3~5
ml @ 0.1% (w/v) Tween 80 FiNKEER ALK THE
W, RBREETFCHMULRE LT e T R ERAEKF
NI R, THhEEEERy MTX o THEHIR L
%, 2HEBROBE —EXBLTIAL, ERLER
N RBRE L, BbN A% SDB AR A
HARTHER L TOEFRES 5X10° Afa/ml &Lies X
512 % L, ChERBEWE L, C albicans D&
LR L BRARE CHTE, ERITINE, 30°C TIRE L
720 Todk, PUEEMECRIE T8 pH 0o E2 T3
#Haizi, pH EBED SDB iz x T, F& 1 N-HCI
%7212 1N-NaOH 12 X h #1% pH M EDET /sb b
5.0, 7.0 ¥7:1% 8.0 =A%k L7- SDB #RBEH & L
TEMA LI,

2. in vivo EE

(1) T4y : Hartley e €., + (B, (55450~
600 g) #EREM & L TER Lico MEABREUERT i
BRIV, EREABECENFEE L, BRRARES X
VKD BHRIEROFMET THE L1

(2) RRYHk :in vitro EBHER Lic T. mentagro-
phytes TIMM 1189 £k /A4 T A B AR KT % Rk

OFETHE L, BpEEcAvc, BNETTOoEYE
Lt Ay TELMDERD, BEURRMALCEE L
ADFDOFRENICE 2em BEOH 27— THIEH D
FTRBCLEINT LI EER 3~4 [EEE DR LT
ot ZDREIC L » TR LEI M IEIND L
FERcREAEE LT A S h D, EVERFTHEE
i3, IoICEREERAVTEEICHE L, Zou
2 oA RPTITALICK 2x 107 fifa/ml o §EEE DR
Bk 0.05 ml (HER@%LES 10° fE) %5 T L, ME~O%
FIGCTHEAE DR X 5 M Lic,

(3) HEFERALH D TCZ 7V — & LRE—EH
Tk Lz TCZ, CTZ % XU MCZ 0% 0.2%
BLV 1% 7Y — 2 BFI7 O OB R & Lic,

(4) WBEERE  BREBITBLCBEORE G
DBUbRIGD BRI TH 2 R % 3 A BiCiaRaBtA L
oo K7V —aFlEEA 1A 1E (EE), 300
mg AEXHE~DIZX Y RBTEmE AT e &0
BiFy 14 AMAEIR T2 - 7,

(5) FEFHTE : kD 3 >DIEEX AV TEA DG
TR A HIE Lico

1) REA27  BRPRHOREEXHEEZANOE
B#THECEB, EAEMINCHR MR ZE2T-
Too REREL, BRI L UEAEIZ L B R
2 7 HRCH - TR L1 Tinhb, RAEELHE -
Te ABRILVIRAER 0 & L, AL TIRE R AR ED D
BEWCL TOBRECIEULTTFRO LS +1 6 +
4 TTAEMBDORA 27 THRb L,

+1: ABYEDO/NLEE T 7ol AL 2 BT S

ETHRE, X HEEIEECED > T T
FLOBEDOEEN AL BIKE,
+2: ALHHRE D BT &L Y,
- T BIREE,
+3: BEToA e L —ficEuRk, EiRicE O
RIEFER R Z R, BELBBYR 24 KiE,
+4: BE LI L - TRFFZE A ELR T\ 5
BN

2) KEHFHA*Fv45E Lenmany & WaITE!® M
= AFBRD Aspergillus fumigatus HiABEERET 5
TeDICER LI KN O BKE R RE 0 &2
FTHDIHE Lick 5 2B LI, FoEREOEM
% Table 1 \0/RT o HERBEOTY %, RPHERKNC
== 7 VKRBT CRBER L, R&tokEass Ak
YoE-teo COMBEBR 2H%=HsL, —Fixk
ROFEIE > TFF v ERAE I Ui,

3) EKMAEHAR :BRIDOL5—ooRMA T
MUkE0 10 o/ hRichElL, % /K% cyclo-

FR R
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Table 1 Assay procedures for chitin content in murine
dermal tissues infected with T. mentagrophytes

['707'»2{11 tissues from infected sites (10X10 mm)

Cut into 2x2 mm-sized blocks and suspend in

[ saline (10 ml)

Homogenate in a Ultradisperser (Janke & Kunkel,
LK-12) for 30sec., repeating 3 times

Centrifuge (1,500X%g, 5min)

Pellet

Add 4ml of 3% (w. v) sodium laury!l sulfate and heat
| (100°C, 15 min)

Centrifuge (1,500Xg, 5min)

Pellet

WWash once with aq. dist.

Add 3ml of 12% (w/v) KOH and heat (130°C, 60 min)

Cool, add 8 ml of 757, (v/v) ice-cold ethanol and keep
| in an ice-bath (15 min)

:}dd 0.3ml of 107 Celite 545

Centrifuge (1,500Xg, 5min)

Pellet

Wash once with ice-cold 40% (v.v) ethanol and then

‘ twice with ice-cold aq. dist.

Sluspend in 0.4ml of aq. dist., add 0.5ml of NaNO:

(5%, w/v) and 0.5ml of KHSOs /575, w/v), and

gently mix three times during 15min

Clentrifuge (1,500Xg, 15 min)

Supernatant

Take 1.2ml, add 0.4ml of 12.5% (w/v) ammonium

| sulfonate and mix vigorously for 5min

Add 0.4 ml of freshly prepared 3-methylbenzo-2-
thiazolone hydrazone HCl monohydrate (50 mg/10 ml)
and heat (100°C, 3 min)

Cool, add 0.4ml of 0.83% (w/v) FeCls-6H:0 and keep

1 at room temp. (25min)

Measure OD 650 nm (for determination of glucosamine)

heximide 500 pg/ml, mezlocillin 50 ug/ml 3 X U siso-
micin 50 pg/ml 474 SDA i ko ¥, 30°C TE#
Lo 14 B, BB/ S, T.mentagrophytes t&h
Dar=-N1ETLHRE LTEIHETE, EEET
LHITE Lico BERBMRIT, ER/IAGICHT AR
BRI BROBESRTED L,

(6) F— % OHEFTHFILE : BERABROBF IO
T, P REEEAVCTERBHOBEEYRE L,
II. &K 1

1. In vitro FHETEXE

Fig.2 (2, C. albicans D3R TCZ 1200
XIBEEH] MCZ F7-13 CTZ %8 ~ DEE THMN Lick
EOEBEROBEMNEB 2 RT, £81 ¢ ¥V —Ek
® UTERBRZMA Lo C. albicans % TH %5 TIMM
0163 Dzt LT TCZ 1 {FAEHEE O TR 0.63
pgiml &> ERE TR 6 RRCIRET 2 RRC
FHIE L, 5~10 pg/ml DEE CIXRITELEFHELEY
BER LI, RABROFEEMIEZE X MCZ X CTZ
bbb Reh, EREECHE LEBATIE, 3#
DT CTZ DFEHIZELEITH - 1

TCZ 1% 20 pg/ml DY EE TILE S e REAIHR LR
L, £AEROETREARMEE» B2 TEIY, 6
BRI O RERS) (R o 1/10 BEIT, ¥ 24
R ICITF D 1/100 BRI ¥ TETF Lo TCZ40 k1
V80 pg/ml DEEE TR WTIE, RAIGINE 1RE
PAPIVC AE BB 0 BEfiE o> 1/10, 000 LIFIZEWT/ET L,
B TS, »ORELREIHRLRIET S LnE
bht, Zhicst LT, MCZ i3, 20 pug/ml DEEETI

Fig. 2(a) Time-course of viable counts in growing cultures of C.albicans TIMM 0163 after
exposure to various concentrations of tioconazole, miconazole nitrate and clotrima-

zole
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Fig. 2(b) Time-course of viable counts in growing cultures of C.albicans TIMM 0144
after exposure to various concentrations of tioconazole, miconazole nitrate and

clotrimazole
Tioconazole (ug/ml) 0 Miconazole nitrate “VU Clotrimazole ,u;:’m”/O

10000F / 10000 F 10000 F
£
3 1.25
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2 1t 1+
Z

10 {40
. 80 L g3 0.1l 1 1 / I
0.1 =t . —
0T 3 6 Ty 01 3 ! 21 E 6 ' 2
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B O 2 IR R AR ST, 40 pg/ml DPERETL 5
< 6 BRI AETEIT 1/100 BE ¥ TET LA, Th
U EDEBHOBA L 24 BRIBR LEDORigh -1,

MCZ D% 80 pg/ml iw BB AT L Lo T,
TCZ 40~80 pg/ml & RFRE O FHE RN ELBlbH
Nt CTZ 13, Thbh2HoWFhibRich, 80pug/
ml ¥ TR LA EHENCOAME, B ZENDHE
?7?\'§f.£ﬁ"7‘f£o

TIMM 0144 #kix, EaD M 3 £ —rFhTH LT
BE VRS L C. albicans Bk TH B, ZOH
ko SDB #E# 1Y, ARBREHFT KT TCZ e L
A RIS E R R Lice Tichb, 10 pg/ml BEE
DWEETIIRB XU HIFELCH Ik E h o —
F, FTh X IEERER 0.63~5 pg/ml 2\ Tk, ZEH
MR BEZE L ) LR BVEE LA ORE R
2%, 6 BRSO A CEBMBUIEACER U, 24 BRI
L0 BRI v XA U T OER R L, 20 pg/ml L ED
TCZ BET T, AEHIILDHLLHAETIC M
v, 6 EFEILIS TIZ 0B 1/10 BE W ¥ » 71
40 35 X UF 80 pg/ml TIREIMEEL HEBEBIIEITE
TL, 1BERI%OMER 0RO 1/10,000 LUF &35
27T Lizo TIMM 0144 #kix MCZ ot LT TCZ
LIISABO TN E &R LIchs, 20 pg/ml TORE
iR MCZ DIZ 5 AR EN L5 ThoTo Thb
O 2F L IRBRT, CTZ 112 O RRFHEkics VT
MERER LRI T, Lhd X O SR IAERIBE
LR Lz, C.albicans RBE 2 RO WThizk

WTh CTZ EEMSR 2RI VKA, T OHEN
BRI LAMO2HIL DI THD, LindZ DR
BOMIBEABEENETLTLEZREELE bW A
NERIN D,

WCERARE 3T 5 TCZ 155 Tk BIER D 5%
BRI & BB Uico ERCEE LT, ABREEE
DEEE, ERFMRTbLEA TR 2ETEM
U, L LERREENRI O X ) EH AR oN
b ) AT A KIS TR U CERAVAE 2 1T - foo R
HikE & U TR T. mentagrophytes TIMM 1177 %5 X
O TIMM 1189 oifikkiL, SDA R L TORE DK
FREC L 2ERZHRABROBZRIC L hix, TCZ, MCZ
BIU CTZ owvThitx - T 0.31~0.63 pg/ml o
BETELCEBZHILEINS, WThotko o4 F
b, BRIZMZIAWTA vF . X— b L2 AL,
48~72 B O LR T ¥ > K ABFKOET 2 R
e ooy, EFIRMOBE T, BRI OEER IO
FE KA L TABERIZET Lic (Fig.3),

TIMM 1177 BRiz B\ TiE, BRI 0.63~10 pg/ml
DREFFE D TCZ 48 RFRMEH TIL 0 K¥fEl o 102 £
iz, F1o 20 pg/ml OPRETIX <0.1% T rhZh K
T L, 61, 40~80pg/ml TCZ ME D412, C.
albicans FEREBR KT 50 LA, HEFERECH
BWah, AW 6 R <0.1% i Lico —
7, TIMM 1189 kkit, Zh X b ENRIHIIE W X
5THoteds, T TCZ 20 pg/ml OFFELETF TiL 72
Rl TH 0.1% 2 40 % XTF 80 pg/ml DPRIET Tid
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Fig.4 Effect of pH value of the growth medium on viable counts in growing cultures of
C.albicans TIMM 0144 with various concentrations of tioconazole, miconazole nitrate

and clotrimazole

Tioconazole Miconazole nitrate Clotrimazole _
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M M 3 .pH7.0
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_g 1+ 1+ 1| v é é
2 ;
3 7 ‘_,’
0.1 13 Kl _4:{:-] v 13 5 20 S 0.1 1.3 5 20 &
Concentration of imidazoles (zeg/ml)
i3, 0.63~80pg/ml OFHADOWTHOREED CTZ T & Wb, BERAKEELTHRACHTLE, T4 b

ST A8 BRI B O A2 10% LT mETF L, TIMM
1189 #kiz3s\u Tz, 1.25 pg/ml L E Oy T 72 B
DEER L 10~1% D Vv-UWET Lic, CTZ 12, fi
D 2%k b b T. mentagrophytes 73 A& F X3 B IEH
WENEETHY, LndbBLIRBETAEME R L
2, FORME, EERETHEHREELEREIHOIVE
BAALND S TIIHMTH - 1

Fig.4 13, TCZ, MCZ 3 XU CTZ o+ hF N DIHE
EE o pH (KM 2B LIcERBA ZRT, C albi-
cans TIMM 0144 % & LTHV, Z0—EEHIL
%Fs> pH # 5.0, 7.0 % X0¥ 8.0 | 7% L7 SDB
CHEEL, FEAOEBECIIETHEY pH BB LU
BRI THAZ Lizo W o3RI 20 pg/ml LITF 0
EtihbbMoiRERIEE e EERIE Y R
HHEREORBICI T, B pH X o bdhirs5s
7oA 0¥ pH BT X haE PTEER 2R T Bl A&
Sivtehs, BT <R B TR oEm s
L, AT Y ECEENSIREREI LI, 2D pH
OB MCZ X LTHZHETSHY, pHT~8 T2
80 pg/ml DEBEETLIZ LA ERBEDREARE 72
Ste ThHITHANT TCZ X0 CTZ »iZi 58
BETHD, 7AH VTS WCTLSWOCRENDR
PEBD ST,

2. In vivo VEIHN

PRI 1o RS DRLST L Fo ML AR T O R PR DIFE
(3, Fig.5 @b RENAH X5, IFROFBLl-
120 T. mentagrophytes 73 = F % 3~4 B BifElk»

b, B 4~5 ABicA=27 41, 6~7THAicz2=27
+2, 9~10 HHICA =27 +3 &LH#ETL, 12 A BUKK
A2a7 +4 OEFEOVSAVOFREECE LI, ZORE
X166 B HEZ TH E, ThUBRFETHEEBR LI, 20X

5 IR BRI B T DR EBE OB~ T, HKH
T X BIRIERITI - oA (ERIR AR, A
7HBUBEEFESGEATAEMII 1058 om,
BEITHBIRD BRI - T,

0.2% TCZ HIRBERIZH VW TIE, BEEHE O @A
i3, Bt 6 AR (AEBAAH3IBE) = TREE
BB LT LA E TS, BEA2T +2 0
VAT b bR ST 2 £ USRI & THEST
L7y, ZRUAEMEST 2 Sidieh ot Lo Light
b, WIFhOER TEIELISEATY, EHHRTH T
PHHEG 17 AR TEHA 2712 +1 UTFiCizie b
Motz 0.2% MCZ FloEESRL, RLUEED TCZ
L vEh, B 14 BRI FHA=2 712 +1 U Fic
1 L7z, 0.2% CTZ oG HF R EFHF O P TH »
1o 1% 790 — 2FITHRE LISHEECIE, T0REEHE
3, B FRHCIIE T 2 A D 0.2% 7 Y — 2K D%
RLREED T, LML, TORIGREA27OET
MRACHEE LoD, Y4 BRI 3IFICThok
BRI WTA A2 7k +1 UTFiclieot, 1,
3FID 1% 7 ) — 2KIRITIL G EEF D 0.2% 7Y — 4
FIOMIZALR 21 EDBRFDROEIRB ENh -
o

Table 2 iz, REYEEB O EAIETH DR OHER
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Fig.5 The therapeutic efficacy of 0.2% and 1% cream preparations
of tioconazole (TCZ), miconazole nitrate (MCZ) and clotrima-
zole (CTZ) in the topical treatment of guinea-pigs experimen-
tally infected with 7. mentagrophytes: assessment based on

the average daily lesion score

4_
(a)
3l
2..
o—— Untreated infected control
1 o---0 Cream vehicle
1 1
0 ¥ 5 10 15
4r
£ (b) +—0.2% TCZ cream
7 3 -—20.2% MCZ cream
g ---20.2% CTZ cream
3
- o2r
.
0
4.
——1.0% TCZ cream
3r &-=+1.0% MCZ cream
==--1.0% CTZ cream
2...
1.—
0 .

Days after infection

Start of treatment

Table 2 The therapeutic efficacy of 0.2% and 179
cream preparations of tioconazole (TCZ),
miconazole nitrate(MCZ) and clotrimazole(CTZ)
in the topical treatment of guinea-pigs
experimentally infected with 7. mentagrophyies .
assessment based on chitin content

Day§ . Chitin fas ug of giucosamine)
postinfection
Treatment 6d 9d 13d 17d
with
None 8.0+1.8/16.9+3.2/13.7£3.2| 8.8%1.9
Cream vehicle [7.2+1.5/14.5+2.2(11.7%=2.0; 8.1%£2.4
0.2% TCZ 5.741.6/ 6.7+1.2| 5.8+1.5 2.0=1.0
0.2% MCZ  |6.1%2.9 8.8%1.5| 4.6=1.7| 2.5%0.6
0.2°, CTZ 6.7+2.512.3+2.0{ 7.0+3.5 5.8+1.5
1.0, TCZ 5.3£1.7 4.921.8] 2.2:£0.9/<1.0%£0.0
1.0%, MCZ [6.7¢2.2 6.9%1.7 2.3+1.4] 1.6%0.6
1.0% CTZ ‘5.3t2.3‘ 9.4+2.4 3.4£1.5 1.9%0.9

REREIEE BN OF F v ERRIEEL UTEH L
TSR R T, RABRBHEORERICR T 55 v

R, BR%IBAEEE CREFESNCES LI
HACTTHEL, 17T BEIF6ABDO VLI E T
BTT%. 79— 2 EFIREFF BT HFF v EED,
MUBRNBEHCHEONE D LIZIERABEIREREW -1,
ZIHID 0.2% B LV 1% D7 Y — LK TRE LI
BTy, #¥F v EROET IR 6 B B GARBKEE
3AA) TLHHEBERDLNIH, = ORBITREGH
9B B (EHHMKKL 6 BH) THIZHEE (LI, ToF
FUERHET I EHHR G, BRAKE LbE
LS ehZ &, M—EABOLEETIL0.2% 7V — &5
IHhd 1% 7 ) —2FDERSIHERTBZ &, 3HD
72Tt TCZ>MCZ>CTZ DIETH B2 EHFADHI
too HiIT 1% TCZ KIMBECI\Ti, Y 17 BB
I 3R+ F VIVRRPRF» bHRIBET A 2 &N TER
RPN (P

Table 3 %, FERFEDY O RY DB H 2R
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Table 3 The therapeutic efficacy of 0.2% and 1%
cream preparations of tioconazole (TCZ),
miconazole nitrate(MCZ) and clotrimazole(CTZ)
in the topical treatment of guinea-pigs
experimentally infected with T. mentagrophytes
assessment based on culture study

Days

postin-

fection|No. of skin blocks from infected locus (%)
Treat-

ment 6d 9d 13d 17d
with

None 10/10(100) | 15/15(100)|15/15(100) | 15/15(100)
Cream 10/10(100) |15/15(100)|15,/15(100) [14/15(93)

vehicle

0.2”, TCZ |10/10(100){15/15(100)|12/15(80) |11/15(73)

0.2”, MCZ|10/10(100)|15/15(100)|11/15(73) |10 '15(66)

0.2% CTZ |10/10(100)|15/15(100){13/15(86) |13/15(86)

1.0% TCZ | 7/10(70) | 5/15(33) | 1/15(6) 0/15(0)

1.0% MCZ | 8/10(80) | 5/15(33) | 3/15(20) | 1/15(6)
0/15(0)

1.0% CTZ | 8/10(80) | 7/15(46) | 8/15(53)

No. of skin blocks with positive cultures/total

CHEREL L, 85 LIcBti AR T, MABEXNBR KT S
EEBHERE, RR%6BANS 17T BE % T100% T
Bt Lico 7V — 2 FFIMER L - h L ARCEVEE
BOFIFEB LI, ZEA D 0.2% 7V — 2FIMERC
FUTUE, WTFhoEFTLEY 9 A B TRERRER
BHROET D HN T, MCZ Tt 13 B B LI,
¥fc TCZ (3 17 H B X 5 2 EEBERIELER
BREOFTHEURTEELET2 TR L. ThThWT
NOBEECH VLT L ERBIERM 70% LTWETT
F XA $73/ 0% o

—%, 1% 7V — 2HIRE & 1T - T, &%
FlE L% 6 AE THLREDHEBUREOET X E
FoLtehs, 9BBLUBRIOEIILICEETETL
17 AEU#ITIZ 2 LA KR E LIce WThoEAD
1% 79— 2FWEL 9 B BUBKELABNBS X OEHA
MBI TETZCER . B R RE2R LA (P<
0.01), EFIMTOATEIBRD bR, oT, LAL,
BERBHEROETIZ, 1% TCZ #l 4 B HThRIEL,
1% CTZ FIMBE TR L EBVEE A BRI,

I11. = =

N5, C.albicans FHPEEF T 5 ZEAE
B4 TCZ, MCZ 3 XU CTZ 03D A : &£ — AR
THEGS LR, TCZ IHEMHRO ST D
2HIEAENE IS > TV BRI bLT, BEE
. (20~80 pg/ml) (kT BEAENRRIL TCZ TRD
EONCEECREINDZ E RS Lice ZAUCHIE
T AR, LEFLER & STEVENS' 12X - THHE IR
Tuwb, b L, TCZ, MCZ, CTZ # &t 5D
41 &8V —rF|o C.albicans 10 FRo 3 55/ HE
PRIEREE S X OB/ NEEBE Y B LIBE, WTho

fEd TCZ TRLIEL, Mz TREMHEI R BdI
FEH N,

TCZ @ in vitro HEEMEZ, MO DA I 4V —
LFI LR BIELMEIREC X > THSBETHZ Eh
HORTWAY), f I 8/ —AF DL TELEVIEER
FatE (BN #4272 - =FAA 1 8V —LFHE
it 4 dh b MCZ, econazole (nitrate), isocona-
zole (nitrate), sulconazole (nitrate) 7¢ & A —ABIZER >
BHEMHRERXTRTZE, Thiew LT, BEttixrs e
A7 2= 3 ES =N (bY T 2= 2 FAAL I8
—A) BEGHCBETS CTZ Kb K EHOBE
KCZ i COBEMHRIZELLF V&, ELLT
C.albicans *FBEE LI EBR R ELL I b h
B, RREHEA &V — AN IGE T A R R
MR, ThLOEASF, —BCEVEY VIR
BiEx 322 L LBETB XD ThD, ZhERNR
#iz, CTZ  KCZ iz MCZ [J E o B EH 20
kO MELHHYW, ORI LIS, FRALE
BRCHUERGOMECHERTHLDOTHA 5, JTESH
DT THICER T &3 pH Th Do —fRic 1
IHE Y —LFID in vitro FUEEMELSEM PH 2 X » T
BMMBIhDZ LI, HSOMEZBICL - TERBIL
TWBEZATHBY, 13 &YV —LADHERIIER
L REMIFRICRIE T pH 0FBicon ¢, &
[El C.albicans % REHE L LTHW TR 2T - fofs
B TCZ, MCZ, % X0 CTZ o 3#|Dieh Tl MCZ
OWEESHF CRENFR R ERCEE YT, B
il (pPHS) TAFHE~FTFT7 v 7 U AN TERO L
ArEDONI, —F, TCZ OBRBEWIER pH KT
DB E D oTce TRODEEIL, 18—
KD in vitro FHEEN LR T 2K 3% pH %
DCEETIVE DD &, FHEFMTH OpE
FETAERCKEREN DD EETRETHLDOTH
%o

C. albicans FEERRZ M (TIMM 0163) ¥ XU
BRZME (TIMM 0144) #RBE & LTRAWICERY L,
BiEERCE VT TCZiz MCZ L EHICRENE
BRELICH, ZOHROREX TCZ 051X HER
EThotoo - DOEENL, ThE THOKESIHDOPE 7
N =T X o> T EREINHFSS LERBIC—FKT
bo BHRDOEREESRGOEYIBA T TCZ »5E\VRE
WfER%ZRT &3 TCZ ol w2 X 5, —7,
CTZ 1280 pg/ml ¥ TF » 1o HEMIFAERIILh »
oy, TORME, EEER (0.63~5 pg/ml) 2 xkiF B
HEWIERAIL TCZ ® MCZ % EE-»Tk b, CTZ ot
BEEE S HBAE CERBEREEZ LD L2REh
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2o TOFRAD—2IL CTZ DIEVKBEHTHD LEX
bhb, THbbEABENHRER LD TTH-»
Th, FECEBPCETRAATOW2EHEBEILNIZ
EELA LW DTHA 5,

TCZ o C. albicans 2 D\ FHICKT A HEEED
FLNBEKRFLEYRL, EBE TIHENCHE, X
DEEETIREMCIER L, BEE IR DG
EERLE MR TH D5 TIMM 0144 3 pHBAOEEE © TCZ
X LTRT2=— 7 RIEETH B, Tiebb, AR
%, B OEEIET L, TORCEBERDET
PRI DEVWSI D A2 — v EIRT, ZDOZ I,
20 pg/ml L Lo IR B ER TRB S h 5 RE I RHE
EIERCInZ T, BEERCHE W TIRARNR#R N
LT < REMIERERF Y HFET 2REYTRET 2,
MBI RN EEOMREEE CHEK L, BEILA
Fr—AERBECHERT S EHEIND,

ek TCZ BEMBHF BT HHEE wTFh b
C. albicans ¥REBE & LIt DEM O THY, HRIREZ
CRAKOEERBICE L5 EBOFREE LTHLR
HEEAVEEYNE L LI RRBIIREZ Y 2o b
>33 Tz oxiconazole (nitrate) DRREAIRNE XS
LT C. albicans & T. mentagrophytes p>Rin 5 ILE &R
Fo L ERBE LY, T TSEDERICE VT, in
vivo BRI KT HEBEF A OMFRITER Lickkx &
T 28D T.mentagrophytes D54 Fizxt LT TCZ H
COBREOHHENDELRIET 50 2R L, —ftic
SRRE WL, BRVIIBEMERETTHE, &
BT iebbar = —REL (CFU) OERMEREIL
BTN RAE L 7e Do £ TSRIOERITEE LT,
WRRERET L THRDIETF AR ALKP T
BHIL LbiIc A vF = L1, LIcAi»T, 2Dk
HETFCEHID CFU ZET X255 0E, Thiaftsr
M E R VCEZNHREZCE S RENHR A RBZ
Wiz ExTFT. EROBR, 20pg/ml LILED RBED
TCZ %, C.albicans D& LT, B I TR
HoTnbIdtmhzxnbbon, CFU EFovr~<1on
ATRRIERAREOEL R LI, 20 TCZ OFEDN
BT, MBI E LTHV: MCZ 5 XU CTZ o
FTHRIDIWLCTHENITH D, LD, TCZ
13 C. albicans 1¢ ¥ OFFRIREEOL O T, KRR
BHrEUARECH LTS, 325 L ABEOIEREFT
b b EENAREE L ), BHARENDEYAT
BT EHITREINL Y,

X5z TCZ BEREE R THOA : & —
AEIR LD BN in vitro BEHIERY2RTZ &
oA, BRI & B DI, D invitro BRI EE

P TOBRBIDR EHICEFEL L O1ELE D A TH
Bo ChEEMT A1, TCZ I XU BBIEA MCZ
L CTZ 0% 0.2% BLV 1% 7Y — 2K F—%H
PRAWGCHEE L, LILD invitro ERHAGK T. men-
tagrophytes O 1Tk s TIMM 1189 O F o
LTERE LIcevE y P OERMARICH T 2 BEHE
HIEFIM THER L, BROBY® 7 VTR B
ROEECHERCIIUBOESXHET 57 4 -4
—&LTL ER»HARAaT7HRCLDRFIREES T
UG R OBBRFELAVORTE L, BATERE
S BERIERDER I BRMERE X » bEERR
DA E S S HEENERDFE DR 5 2 3T MEE
ELTIh—BEEECELZ L2V FTHiV, L
2L, REOFMETS, EECIRERESLDH S,
FThREBUNELSRTTNBZ ETH B BRYPRFTH
LY LI R %2 0 ¥ ¥ Tt bicifie T4 v+
2= b L, HERBEIECREBELZHET S EWS
fEkDFETIE, CFU 21¥F 5o FEE LisWikiET
bLEENTELER\ABONIVEY, A EHETS
ZEIXTENV T2 ThhibhizZ 0BEES¥HEERR
IDEVEBMYE, i TEEECELRL LD
BRDREOBEXHETES L5 TTHEMNT, BIK
B 10 7 ry 2IZHEIL, &7 ry 7 Z EITHEHEIEK
Bt E 2o 3IatEd) ZHEL, ThEfgitLicdo
YR ORBEGURE LT T 5 v ) LERNFSE
HEMLTERO, L, ZOHFETSEERR
Fo i d, FRBECLHEN DB, £10HHA
WBRMEE A T a ., 22T 354, S5 D820
fEDS D7 wy 7RUCRE,NHHZ LT, 521 3EHA
WENIEEEAN TH AR BB LT DTl
CFU & offich ¥ L b RIFAFICBIGRABL Lig\ &
FHEIhDZETHB, £ Thhbhil, £TEEL
TRRREEOxFF v EBXREL, chixd-TK
EABPICHEET 2 K ARBEOEBEYTHT LV IR
BUCHE SO IFHEE R O T Lo +F VIR EER
TR B L O TFERERZE OISR O L B MBS &
LTHON D EMETHHH, (0, BHLkiiE -7l
FELEV, LIca'» T, #fi&Ho*F v 2RI, L2
CHETAHBEORYEMCRM TS Z L2 b0T,
Wi CFU &L LTHIET 5 2 & R I RIRE IOV
T, Zoffiik CFU X h—RBIEMCHEE LMIET 274
FA—2—L LTHATELRT THD, = DAEILEN
HEDREIL, HBERNICHEETIENTEETH-»TH,
HRRBEA R LT ARWR Y, JIEECEERB LV
AN H B EThD, L Lignih, Al LbER
HOEBERFENY L s REABRB L IH
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BHLTRhEBFEOEE LR THL ThEHERAE ¥
ThHET A1, FEELMEBCRIETHEE I ThE
EREL oW LELOND, BEEHOF 7 v a3,
T ORERKE L RFEMICHEGE Dz &0, CTZ ®
X U¢ bifonazole DEBEEROICRIE IR TV 520, &
Bl TCZ, MCZ % XU CTZ o 3 F|& A\ o iaiiE ik
1oL ZOMEHEFRORINH ST b THRSh, K
BT 2—2—-L LTOBERERERER WD L
Wz X5,

RFHRZE A 2 7235\ TEER © &0 5 3R FRIT % 1T
feotoie, 3FIOMTIE MCZ 2 &L Eh T
P, FFUEREIEERSYIERE L Lo L D EBRD
7o ENEHE % Tl - 1A i, TCZ iz s
HBEA I D LERTOVS E WS ERENEB LR, HEAR
I SY DR~ Lic, TCZ o 571t
FAEDE, TOFERANBETHB LS ATHEND
%o ik LT, CTZ o¥aiciy, mitmnciy, TCZ
7 B DEEA L MBEOENCERDIRELRT L O,
EAETTHOMENE VO EENEDLR D, 1
MCZ DFEHREIAMME IHEOPH TH -1 THHD
S, A 3£ =l invitro FEIIVHRIL, in
vivo TORKRHIIEFTRUATEL b L AR BERDENH
b s E TOBMOES & X ) RIFICHIET %A 6eEL
REEIN B,

HEEOIY T F 1 TBT D RTRNE & EEOEEAE
BECRT BERFDER L OMITEE BB FEA R T
I e, TTCEMOMEBEAIC O WTIER IR T
BLIATHA, chETD TCZ 79 — AKIDREPHE
EB T AEEIKNIRANL, ARV ES DL 4= LF|
DN THLENRTCEDHE T L, &) bTERTECEN
SHBRAIELH TN ERERMME 2 LR LT W
Bz, TCZ o invitro TOMA 7 FXEHENYD T
oSBT AT TR SR B R e AR B
EHIETALDTHA S,

X 3

1) JEVONS,S.; G.E.GYMER, K.W.BRAMMER, D.
A.CoX & M. R.G. LEEMING : Antifungal acti-
vity of tioconazole (UK-20, 349), a new imid-
azole derivative. Antimicrob. Agents Chemo-
ther. 15:597~602, 1979

2) ObDs, R. C.: Laboratory evaluation of antifun-
gal agents : a comparative study of five im-
idazole derivatives of clinical importance. J.
Antimicrob. Chemother. 6 :749~761, 1980

3) BERGAN, T. & M. VANGDAL : In vitro activity
of anitifungal agents against yeast species.
Chemotherapy 29 : 104~110, 1983

4) Marriott, M. S.; J.R.C. BAIRD, K.W. BRAM-

6)

)]

8)

£

10)

11)

12)

13)

14)

17)

18)

MER, J.K.FAULKNER, G. HALLIWELL, S. JEVONS
& M. H. TARBIT : Tioconazole,
zole-antifungal agent for the treatment of
dermatomycoses. Antifungal and pharmacolo-
gic properties. Dermatologica 166 (suppl.1) :
1~7, 1983

JIER =, #MERHL, v #— : Tioconazole »
MEEEE, EHE L BK 10 : 3863~3887, 1982
GRIGORIU, D. & A. GRIGORIU : Double-blind
comparison of the efficacy, toleration and
safety of tioconazole base 1% and econazole
nitrate 1% creams in the treatment of the
skin or erythrasma. Dermatologica 166 (sup-
pl.1) : 8~13, 1983

BAFRBRE: F4Har -1 7)) — L 0RETHG
ESIUBREBIRRARE, EFELFESE 7:435
~446, 1982

Fozi, ¥ @Ex, FM@EER, WSEX, BK
Bk, WHF, AME—, K##E: Tiocona-
zole DEY, EWMB IV —MREBR AT, KEL
A 10 : 3849~3861, 1982

FREDRIKSSON, T.: Treatment of dermatomyco-
ses with topical Tioconazole and miconazole.
Dermatologica 166 (suppl.1) : 14~19, 1983
O’NEILL EAST, M.; J. T. HENDERSOM & S. JEV-
ONS : Tioconazole in the treatment of fungal
infections of the skin.

a new imida-

An international cli-
nical research program. Dermatologica 166
(suppl. 1) : 20~33, 1983

FraFS - LAHER: _EERECZLSEF A=
FY =2 ) - AOHEHREBEECHTAERED
Bigt, FEHZREE 44 1 425~443, 1982
FAIFY AR _EERECLIBF A=
FV =AY —2ADEEH v AFECIRTAER
Hotit, FAEKREM 44 : 444~451, 1982
BEGGS, W. H.. The eflect of antifungal imida-
zoles on resting cells of Candida parapsilo-
sis. IRCS Med. Sci. 11: 677, 1983
LEFLER,E. & D. A.STEVENS : Inhibition and
killing of Candida albicans in vitro by five
imidazoles in clinical use. Antimicrob. Ag-
ents Chemother. 25:450~454, 1984

im s, P REE, KAEGEE SHRFE:
Candida albicans z ¥+ % isoconazole @ [F/ .
2 #H =& &, Chemotherapy 32 : 585~601, 1984
NEBA, WAXH: =Lre, POBEBEF LT
NTAHFEA L £ — L FHELK oxiconazole ni-
trate 7 ) — A K o AR % B, Chemotherapy
32 : 585~601, 1984

NEBA, WTF & Rkt : Birggs 1 27
— AV RETEE A Bifonazole o FEERH i KM
EWoT 5% R, Chemotherapy 32 : 842~
854, 1984

YAMAGUCHI, H. & K. UCHIDA : I'n vivo activity
of bifonazole in guinea-pigs :
tic features and comparison with clotrimazo-

its characteris-



156

CHEMOTHERAPY

FEB. 1986

le. Dermatologica 169 (suppl. 1) : 33~46,

Dermatologica 119 (suppl. 1) : 47~50, 1984

1984 21) BEGGS. W.H.; F. A. ANDREWS & G. A. SAROSI:
19) LEHRMANN,P.F. & L.O. WHITE : Chitin assay Action of imidazole containing antifungal

used to demonstrate renal localization and drugs. Life Sciences 28 : 111~118, 1981

cortisone-enhanced growth of Aspergillus 22) FREHE, NHEBAKX, WWAXH : FHL 35—

fumigatus mycelium in mice. Infect. Im- N FHE (K oxiconazole nitrate @ in vitro K

mun. 12 :987~992, 1975 BEiES BT 587, Chemotherapy 32 : 568~
20) UCHIDA, K. & H. YAMAGUCHI : Assessment of 584, 1984

in vivo activity of bifonazole against derma- 23) HWHBA, WWAXEH: zLrey FOERNBAEC

tophytic infections in guinea-pigs on the ba-
sis of the amount of a specific fungal cell
wall component chitin in the infected skin.

ST HWE 2+ - L RADERYR—2 ) -
L% & D H#—, Chemotherapy 33 : 207~214,
1985

IN VITRO AND IN VIVO ANTIFUNGAL ACTIVITIES OF
TIOCONAZOLE IN COMPARISON WITH OTHER
IMIDAZOLE-ANTIMYCOTICS

Hipevo Yamacucur, Tamio HiraTtani, Junko Nacata and Katsunisa UcHipa
Research Center for Medical Mycology, Teikyo University
School of Medicine

In an attempt to obtain preclinical data which can explain the excellent therapeutic effectiveness of
tioconazole (TCZ) for the topical treatment of dermatophytosis and other superficial mycoses, studies
on the in vitro activity of this drug were carried out, mainly focussing on its fungicidal action toward
several strains of pathogenic fungi, in comparison with miconazole nitrate (MCZ) and clotrimazole
(CTZ) as reference drugs. They were followed by in vivo studies in which the topical effectiveness
of cream preparations of TCZ, as well as the two reference drugs, in experimental Trichophyton
mentagrophytes infection in guinea-pigs was tested. The estimation of efficacy of treatment with
active formulations was made on the basis of the score of skin lesion, the rate of positive skin cultures
and dermal contents of fungal chitin.

The results are summarized as follows :

(1) In growing cultures of Candida albicans strains, TCZ exerted a potent killing action at drug
concentrations of 20 #g/ml or above. The extent and rapidity of this fungicidal effect of TCZ was
greater than that of MCZ or CTZ if compared on the weight basis.

(2) When T.mentagrophytes conidia suspension was exposed to TCZ under the condition where
no germination or subsequent outgrowth occurred, the imidazole significantly reduced viable counts
recovered from the suspension at drug levels lower than those which were required for attaining a
similar extent of lethal effect on growing cells of C.albicans. The fungicidal activity of TCZ toward
T.mentagrophytes conidia was again superior to that of MCZ or CTZ.

(3) The in vitro antibiotic and cidal activity of TCZ against these susceptible fungi was only
slightly affected by the pH value of testing media.

(4) The three parameters employed in the present in vivo studies denoting the severity of dermeal
infections were virtually comparable to each other.

(5) Both 0.2 and 1% creams of TCZ showed good therapeutic efficacy, although the former wes
less effective than the latter.

(6) Although no significant difference was observed in the therapeutic efficacy among the comparable
cream preparations of TCZ, MCZ and CTZ when estimation was made at the end of 17-day experi-
mental period of time, treatment with 1% cream of TCZ appeared to render the skin lesions to heal
more rapidly than did treatment with comparable creams of MCZ or CTZ.



