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Sporothrix schenckii tolciclate [fi:%s Bk DS BE & Mk

Fa Rk BHIET P 3
TRAEEZTEAETE v # —

(FEB#n60 4£10 A 8 HEZA)

FLWFA A2 vEERVIEER tolciclate W HBIIRZ D E\ - Sporothrix schenckii DEF
EkD DARRICH T AT R OGFEN L, TOEREHE L, UToRS*E.

(1) TRTOTREERL, tolnaftate 3 X O naftifine 2% L TR ZEMME AR L, ketoconazole 2
BREZHTH - 1

(2) BontcTXTOZEEKL amphotericin B (AMPH) itk #m 3 8% L O Btk L A&
o AMPH REH® L OB LT bhic, AMPH M#OZRKICH W TREKkL =1
AT R—AEGEMET L, A7 7 VvVyERMSEMLT V7, —F7, AMPH REHOLTRK I IHK L

T WATFrR—LRZ — VR LT,

(3) ZOWMBECFNFh) EBIGEALEROMBBIEER » F\7z in vitro *F v/ AE
FERICZIVGT R tolciclate 12k » THELABE X iz th X vl AE I T,

D EoRg 6, BRFHEEBEMIICE T, F4H a1

IVBRMEERL AT LY e =X

FUALRIEOBRMAEZICL D, =LA TATe—AGHEHAET A L, ¥ ThXyAFOHE
B BT A —KINERBF TH 5 L ORRDOHER L THF I N1,

bhbhix, F+r13: VEERIEEHA tolciclate
DHEFRABIELXELhT ST KBEEWRZE
# 3 Sporothrix schenckii By X1 5RBR
HELTRAY, BEvfTlhTEi, Z0HE, KEM
Mo~ DO BRE, RHBEHEO I THFF vERB LU A
T e — A BRI EFRO —RNEEFEREZT 52 LR
HON, FREFRDERRCK LTHECEH  ERBE
LIREELOBEENSIEAT e — A ARIBEFERDIIRZS
DERFOMEE LT L VD RELLBEETAREELTL S
iy Zo@mo R U ERAT 5 nic, KHRCE
VT, tolciclate TitEZERBE SMEL, FH LILFEHE
ER IV (TR FABFORTHEEZL 2O
BELEO»O T BHEEH & O R EME R DO KHIE
FRR L BE T 5200 A LFEMERIT S WCTETL
PR RN S,
1. ## & K&

1. FERIGIE TR

Tolciclate (1% F0 &t &), tolnaftate(naphtiomate-T)
(B AM®E), naftifine (# v F), amphotericin B me-
thyl ester (HA A 27 4 7)), 3 XU ketoconazole (igFn
BAEE) 12, 100% 2 2 FaAAkF > F (DMSO) (o
fig L, 8mg/ml (w/v) OBEICHE LIcLORFREL
to, Thw—20C IcfffF L, LECEL TREOH, £
Bz it Lt B O FFICiz L3 DMSO 2 {ER L,

FTRTo KIGHRIZE W T &g (DMSO) oE» 1%
(WIV) 12ie D X 5T L, * EAERINGROR
[ERTIBHE D2 % BFEE 1% Wi b L5 HmL
fo

2. M

HERGED S. schenckii kD enh 6, LT OHE
L) BRERBEYFEL B, i FAAss
VEERMHAEBEA B RZEo B VEK s LT
TIMM 0960 #;EEENZH 7o,

3. %

BiEE% 1B U A O c Sabouraud 7 L2 — A
FEREMAEEE D ETL L7z S. schenckii %FEfF =%
A 0.5%, rra—A 1% iz iz BHI gtz 1
B&EEE%, 37°C, RERMIRESEE L, KT r e
FAlam L B3 TR B, Chiy —CEE LTER
TEAARa DL At 1o,

4. Tolciclate fi$tEZERER D/ &

S.schenckii TIMM 0960 Z#8#k& LT Av, Th %
37°C T4~5HMEEEE LY © % 10° fifa/ml OEE
Wi B & O H RS R L, 37°C T 3 WERARIESE
Fll, COBBIERFRALLT N-xF1-N-=
Fr-N-=huy 77 =y ¥ ERIEE 250~500 1g/ml
WA XML, 37°C T 30 o~ 1 BRI L7,
MFRAET R, BEHISEOER L, vk LcAlla L 80 g
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ml D tolciclate Z &L PR EIR L, ERT1,80H
BEHRYHT, RBLCEZhar=—2N8L, EHAF
B2 ehEa X2 T E T Rk B

5 HEBEEOWE

MEEEERERAIEE L UTIE L, Bfd=*
A 0.5%, Zn=a—2A 1% #hnztc BHI kLT,
24~48 FER1EEH LcRBRE % 530 xm TOEHE (ODsy)
A 0.15 (# 2x107 Hifa/ml 1Z#8) 127 AIBECHR
LR USSNc il L, BRAG IR 2HRM LcH, 87°C T
REE BN T T, 24 3 LN 48 BRI, —EROR
Bha i 7 A g TEHK (Whatman, GF/C) Tl&E L THE K
R EICED, BRRTREIGRS LK, ERL &
BERE Lo

6. AT wm—LONFE

R % 37°C, 24~48 FFHIIRE LicH . MiaxE
», 15% KOH & 0.1% vaxr—L¥atr 50% =
27— VR TRETIC 2By VLR % fTe o7 &
N 2BOKREML, Ty VLB R#H=—7 /T3
Elft Lico = oHitlir% ki, ZELICE, =+
T—FALRERL, B AZr=r2777 45— (BIL
263-80) X {FR L TLUTOLGETAHANELTR>T0 77
ADEX 200x0.3cm, 1% OV-1 silicone, N, g
30 mlj4y, # 7 AEE 235~280°C, HiE 6°C/4y, K&
44 F ALBIMBER,

7. EHRRFFVEBRCNTIHE

S.schenckii B FIfkEs X O THEZERER D KEHETER
RO ffaE #D, EEAEKTES LKk 5mM
MgCl, & 1mM EDTA %43 50mM ) A-iEEe&R
iz (pH7.0) CEBEEL, 7vvF7 v A CKEREEF

FrE) 2 M\T, 400kg/em? o &fET T Mg % WiE L
7o 3,000rpm, 10 ZRID5E T X b RIEME L
BB D 2 S U EXRVE, Boh kR0
ELODE#{Te- 7o 10,000x g, 30 5 f)EOH D kg
& HiT 100,000 x g, 30 5@ DL, ARARBEER RIS
L LTHER, ThxgERREE L, [MCI-UDP-N-aceyl
glucosamine #EH & LTHV, 7 v EREEREY
DurriN BY DAEICE U TT e, EFOTAERHEYH
Nio RIGHE ORI &7 7 ABMEER EIZED, Fig
7 v 7T TR LI, SRR A7 ricB LT
nNzvrovFr—2— (rr=v 11 diZ DPO 5g,
o 250 POPOP 0.3g #&is) %inxz, Aloka fitky
vFU—a vy AT s LSC-T00 A R THbte%
L7,
II. 2 88 K #&

WA 9 Bk tolciclate TH{EZE BRk A B Lic, ¥
SUIUDIIT, ThboMEEREKICOVT, tolciclate 7
LMD 4 BOPIERAICH T 2 REE L REFRE
X DJITE Lico Tablel i, FHEERZHTHIhb0
A D ICs i (pg/ml) Fisdh b 502 XBIHILREY
RTo WThOLRKLBIEME % L tolnaftate L
ETREMERR LI, LT, 7Y A7 I YRTEE
#I naftifine 123 LT ZREMEL D b, i
ketoconazole 7 & DA I &V — LRI EBEFITAT A
Ziz, BEkE tolciclate HEZEREE L ORI THEEIE
7ehs » 7o, Amphotericin B (AMPH) (o3 364
3, BREETRALY, TRIESCTIKROERKR
ROEBH 2FTHI NI, B1EIZ, AMPH fiftey
RT7N—=7T, ter-1 b ter-5 F TO S5 ERAFEYL

Table 1 Sensitivity of various antifungal agents against wild-type and tolciclate-resistant mutant
strains of S.schenckii and squalene/ergosterol ratios in lipids from these strains
1Cs0* (ug/ml)
Strains — S/E
Tolciclate | Tolnaftate | Naftifine |Ketoconazole|AMPROtericin Bl ra¢ioqee
methyl ester
(Taee | =03 1.25 0.3 <0.3 0.3 0.047
ter-1 >20 >20 5 <0.3 10 16.9
ter-2 >20 >20 10 <0.3 2.5 7.1
ter-3 >20 >20 2.5 0.3 2.5 8.2
ter-4 >20 >20 10 0.6 2.5 6.0
ter-5 >20 >20 5 0.3 1.3 2.1
ter-6 >20 >20 10 =0.3 0.6 0.047
ter-7 >20 >20 >20 =0.3 0.6 0.071
ter-8 >20 >20 >20 =0.3 0.6 0.059
ter-9 >20 >20 >20 0.3 0.6 0.048

« Concentration of drug which oJives a 507 reduction in growth.

«+ Squalene/erg o cterol ratics.
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Table 2 Effect of tolciclate on chitin synthetase from
wild-type and tolciclate-resistant mutant
strains of S. schenckii

Radioactivity (% of control)

Tolciclate conc. in assay mixture

Strains )
(pg/ml)

| 0 | 20 ! 40 | 8 | 160 | 320

Wild type

CTIMM 0966 100 [ 83.4]79.1[59.2|54.3|45.8

Tolciclate-resistant

mutants
ter-1 100 | ND*| ND | ND | 41.9|36.7
ter-6 100 | ND { ND | ND | 27.1|17.4

» ND, Not done.

foo ter=6 735 ter-9 ¥ TO4EELHE 28z, Th
LxBENC AMPH ot LCHE ERBREICRZE TS
512, EHiz AMPH BEFHoOZICKIE LT, BiHEIC
MR O A 2 T v Rt AT AT v - A OEREIZK
ik 2 b e (Tablel), E1BOTRBEIR L
T DERLEVFE L EL-TcDTt L, F2HOL
BERITERE LD IEERYR L

wic, H1REE M2BED RO b tar-1 &
ter-6 M FNEEZICEY, EARRICETAFFV
EREEFEELED tolciclate BFHABROTh LB L
720

Table2 OEAITTRENS X 512, WTFh oL REk):
LA LABEERC L ARG L BkBEROL 0 LR
FE% 7212 F h Ll iz tolciclate i2 X » T i< HEX h

1. % %=

FAH AR VR EER OB AT AiEHER
ChECHEINIH LY LEFORITRLBEHE S
RTu B FHICh b b tolciclate (kA2
L LT 20 £ OFEE A L D tolnaftate (2D TE 2
LIERER BT oM RHRENT LA L REDLIV. £
OkE BT, ARHEOXEVEBVE EATHS
7 LEZX SR D, bhubFELRRE 2RO TR
SR FF o TokE R, TIUE S.schenckii HiF A A ol s
VEREERICN LTHENEVERZEY LI R
Bl L, £ T oEOBRFMAY AV, T8
faghee Rt Jug T tolciclate DR ELHRE Lo £
DFER, BTHAHEMRORE 4 OBE, @O TE
H S DERO—KWIERXZ T HHEELF LR I-OIL
FFVBRREAT R —AERFRTHY, ThXThod
RORizxt L TR B < SRR RS L FAE R & OGRS b

EHEOEAI RS OER O EGEEIC L Hh KELH
ELTWAZ EAVREENTDY,

OO FaEEE BETT a7l KRG T
(2. S.schenckii »>5& tolciclate (2L LI Z EkkL o
WL, FOmERE LBET B LE 2 bhaELFaE
RAFANI, FOME WTho ZREL BHELEY
O tolnaftate L5E47eZ8EMMERRL, 7YAT I VK
PUHEBEA naftifine 13T 2R EMMEL 2D bt

IHETTTIZ7 Y AT I VREEH naftifine %
SF 86-327 »\ffi4 DHEBHICIKWTAZ T LY « = HF v
(R ERCELE L T=r AT v — VERXAE
3 2= &A% Sandoz D Ryper L3O 7 v — 7 iz
Yo THLBIZENRT WA, LI TF A A v
BREFIT VAT I VREREEBEAT » — VEER
B ECE—OERE X L ORI GBI OB b
DIz TH IR -bT TH b,

175, ketoconazole 7z DA I &V — LRI EEFNC
ST ARFMICOVTIE, BlEEL tolciclate THEZEREK
L OB THEEGEIZA bLeh - 72 AMPH 2z
BINENERKBI TR, ChicESVTIKOLER
B2 Bicym il —oix AMPH it % R3 74—
T, 20— Tz EXRENT AMPH (I L
THKLRABED REHX R LI, Zhbo TREER
AMPH REZHOZEITHIC L THEERICI laRO R 2
Trvvsz T AT e — L EROHIZKE IAENHR D
Nie BIHOLEKTHS VLT, ZOGREMNELL
B L, H2HEERFIBKR L EDLLRWEEY
Fllo BIHTEEREB TR ELLAZT VY » = FF
Y HE—CEHIRIER Lo A 7 7 Vv v OFEELE
=p AT e AEFAENRI > TWBDTHA Ho
FDIWD, BISFELOLAIZT VY s = KF UL —
EHVRER Lok F 7ol 186 X R T tolciclate FfatE»
ETL FFcliELRT Lot E2 DR,
AMPH ¥+ ) = vHAEWEIL, HEEAMCKSWT
BERO= LT AT v —AnF L BRIMCHEEER 2 &
X, fREXEETL LRMOLEY TH D, LI
Mo THEIBFOLEEMO LIz A TAT v — VERD
FHE X h T B A8z H - Tid, AMPH ORI &
feBr=ATAT v = LORNEE GFRIZLAT )
AMET Lrotodic il AMPH oE{ER 2 Fi izl
{h, MHEATTICE-0EELOLh D, T OHRI
L X7 S cerevisiae 52 C. albicans ©» AMPH
itk C= A T AT r — L EROETAFEH S N FH
HHO L EHFERI 5, —H, H2HED tol-
ciclate fittEZZREEIZIH VLTI,
DETLAZ7vyOEHRLEILT, AT r—LAK

T TAT - LER
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FREBCHELTWSLEL O, HtkERAKCH
\» AMPH REZMATRTORFDLDTHAS Do 158
1L 2HOBRKOE BT TR 1 KT O E
BIRY, EMRRICRT B F v AREERIEM D tolci-
clate REFWEXBHEOLH LHE LICHERE» Bk, W
OB LR LBRER L BEBEROL O LM
BEF¥ Iz hLl ki tolciclate BREFH AR Lice oD
BSOS A T OVh A BLTY, *F VAR
B B G OMHELIXERD Hhish » foo LTchio T, 8 2
HOZRKA tolnaftate % X UF naftifine 1oxf LTRE
Mt A 4 DB d, tolciclate 3 Xz b o FHITxt
TEEBEDETECHHEELDONFEYTHS 50 ¥
HloflanBARELE LTHRECX > THEIhb L
AL, Zhbo ZRKI MREERKE #HEI L
Bo ¥l THHLOREFUL, FAH AL VEERERIN
TINT I vREREERE BT HEN D Thel,
MAREARCMREGE ST kBEr AR BT &
HRB LTV h, (L¥EMICRIDRFCBT 2EATH
DT EEEXDE, THIFRRIENLDIILE A
X Bo L, BFFECF72 L VRS N-2FLEd
Lo EDETIAREROLERECH 2BREDHRL
BB B ERNTILLTESDT, Z ORMBIIHEE -
EHEEBEOBA» LI LB EML ALE DS o
(#%8) : Tolciclate & ketoconazole, tolnaftate,
naftifine % X ©° amphotericin B methyl ester ¥ #Y
BERESYHEE LT BV EThEh BB, BAXY
BE, YYIBIVCARAZ A 7O ZEBRCEH L E
TO
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DRUG SENSITIVITY PATTERNS AND SOME BIOCHEMICAL
PROPERTIES OF TOLCICLATE-RESISTANT MUTANT
STRAINS DERIVED FROM A SUSCEPTIBLE
DIMORPHIC SPOROTHRIX SCHENCKII

Tamio HiraTani, Junko NacaTa and Hipevo Yamacuchl

Research Center for Medical Mycology, Teikyo University, School of
Medicine, Hachioji, Tokyo 192-03, Japan

Nine mutants resistant to a new thiocarbamate antimycotic tolciclate were isolated from yeast-phase
cells of a sensitive fungus Sporothrix schenckii and some of their biochemical properties possibly
related to this resistance were examined. The results are summarized as follows :

(1) All these mutant strains were cross-resistant to tolnaftate and naftifine, but sensitive to
ketoconazole.

(2) Tolciclate-resistant mutant strains were divided into two groups. On the basis of sensitivity
to amphotericin B methyl ester.

The members of the first group were also resistant to amphotericin B methyl ester, although the
level of resistance varyed widely ; the IC; values of amphotericin B methyl ester for these mutant
strains were 2 to 16 times higher than the comparable value for the wild-type strain. Moreover,
they were biochemically characterized by a significant reduction in ergosterol content and heavy accu-
mulation of squalene, a biosynthetic precursor of sterol. On the other hand, in the second group
of mutant strains, which are sensitive to amphotericin B methyl ester, ergosterol was the major
sterol as is the case in the wild-type strain.

(3) The in vitro activity of chitin synthetase prepared from each group of the mutant strains was
inhibited to almost equal or higher extent than that from the parent strain.

(4) All these results strongly support the possibility that inhibition by tolciclate of sterol synthesis
through blocking the step of squalene epoxidation in a fungal sterol biosynthetic pathway may be
primarily involved in the antifungal action of the drug.



