
Experimental

The complexes 1±3 and the corresponding cresoxyacetic acids 1a±3a
were used for biological tests. Their preparation and basic physico-chemi-
cal characterization were published previously [9]. All compounds were
dispersed in sterilized saline with concentration of 50 mmol/cm3 (calculated
for cresoxyacetate fragment) and stabilized by 0.05% Tween1 80 (Merck).
Wistar male rats (Velaz Prague), weighing 230±270 g, were used. The
acute antiphlogistic activity (Table) was measured by reduction of rat paw
edema, induced by injection of 0.1 cm3 of 1% carrageenan (Serva) in ster-
ilized saline. The tested compounds were applied i.p. in a single dose of
50 mmol/kg body weight, 30 min before injecting the irritant substance.
Control animals received only vehicle. The changes of edema volume were
evaluated plethysmometrically [10]. Statistical significance of results was
established using the Student's t-test. All differences were considered sig-
nificant at P < 0.05.
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Benzodihydrocarbazoles activity on triazole sus-
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Since the early 1970's our group has been engaged in the
synthesis of tetrahydrocarbazoles, dihydrobenzocarbazoles,
bis-benzylimidazoles, 3-aminomethyl indol derivatives and
related compounds with trypanomicidal activity [1±5].
Some of them proved inhibitory activity when tested
against a series of gram positive and gram negative bacter-
ia, Aspergillus niger, Mucor mucedo and C. albicans [6].
From twenty-two new N-alkylated dihydro[a]benzocarba-
zoles tested in 1996, exhibiting activity on gram positive
bacteria but not on gram negative bacteria [7], 6,11-dihy-
dro-2-methoxy-5 H-benzo[a]carbazole (1) and 6,11-dihy-
dro-2-methoxy-11-[2-(1-piperidinyl)ethyl-5 H-benzo[a]car-
bazole 2 were able to completely inhibit the growth of
C. albicans below a concentration of 4 mg/ml. These pre-
vious results led us to continue with their antifungal activ-
ity evaluation.
Both compounds were tested in duplicate against the
following strains: fourteen fluconazole susceptible
(MIC < 6.2 mg/ml) Candida albicans and one C. tropica-
lis, and twelve fluconazole resistant (MIC > 50 mg/ml)
C. albicans, three C. tropicalis, one C. krusei and one
C. glabrata. MIC values (80% relative growth inhibition)
ranged from 2.5 to 25 mg/ml for the N-substituted com-
pound, while the non-substituted ring was slightly less ac-
tive (ranging from 6.2 to 25 mg/ml, except for a single
C. albicans that could not be inhibited up to 100 mg/ml).
Data from each drug were compared to those of flucona-
zole using Kendall's ranges correlation coefficient Tau-b
(tb) [8], using SPSS Base 7.5 (SPSS Inc., Chicago). No
significative correlation could be detected between each
set of treatments (Table).
Also two dermatophytes were inhibited by the tested
drugs (data not shown). Both compounds proved to be
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Table: Antiinflammatory activity of compounds 1±3 and 1a±3a

Compd. Edema volume changes DV (�SEM) (cm3)

Time interval (min)

30 60 120 180 240 300 360

CG 0.15
(0.01)

0.18
(0.01)

0.19
(0.01)

0.20
(0.01)

0.18
(0.01)

0.17
(0.01)

0.16
(0.01)

1 0.05***
(0.01)

0.06***
(0.00)

0.06***
(0.01)

0.06***
(0.01)

0.05***
(0.01)

0.05***
(0.01)

0.04***
(0.01)

1a 0.11*
(0.00)

0.12***
(0.01)

0.14
(0.01)

0.14
(0.01)

0.15*
(0.01)

0.13*
(0.01)

0.13
(0.01)

2 0.06***
(0.01)

0.05**
(0.01)

0.06***
(0.01)

0.06
(0.01)

0.06***
(0.01)

0.05***
(0.01)

0.04***
(0.01)

2a 0.09**
(0.01)

0.10***
(0.01)

0.09***
(0.01)

0.09***
(0.01)

0.10***
(0.01)

0.08***
(0.01)

0.08***
(0.01)

3 0.05***
(0.01)

0.07***
(0.01)

0.08***
(0.01)

0.09***
(0.01)

0.08***
(0.01)

0.06***
(0.01)

0.06***
(0.01)

3a 0.09**
(0.01)

0.11***
(0.01)

0.11***
(0.01)

0.10***
(0.01)

0.10***
(0.01)

0.08***
(0.01)

0.07***
(0.01)

CG control group of animals (n � 18); statistical significance * P < 0:05, ** P < 0:02, *** P < 0:01 (n � ()



non-mutagenic by the Ames test. They exhibited selective
antifungal activity with (at least) very little or no-antibac-
terial activity. Although 1 was more active than 2, both
can be considered active on fluconazole susceptible and
(more interestingly) fluconazole-resistant candida.

Experimental

1. Chemistry

The preparation of compounds 1±2 has been reported elsewhere [7] .

2. Antifungal susceptibility tests

2.1. Minimal Inhibitory Concentration (MIC) for yeasts

A microbroth dilution method based on the M27 methodology [9] was
used to determine MICs for yeasts The culture medium employed was
RPMI 1640 (Sigma Chemical Co) buffered to pH 7.0 with morphanepropa-
nesulfonic acid (MOPS) (Gibco Laboratories) supplemented with 1.8%
glucose [10]. Stock solutions were prepared as follows: both drugs were
dissolved in ethanol to a concentration of 6.0 mg/ml, and frozen at
ÿ20 �C. Series of 10 twofold dilutions were prepared in ethanol for each
drug, and then diluted with 19 volumes of water, bringing their concentra-
tions to three times the desired final concentrations. These solutions (50 ml)
were pipetted in each well of flat-bottom microdilution plates (Nunclon 1
67008, Nunc, Denmark). The final concentrations for each drug ranged
from 0.2 to 100 mg/ml. Sterile distilled water was dispensed for serving as
sterility controls and blanks for spetrophotometric assays (with sterile
RPMI), and growth controls (with inoculated RPMI). Inocula were ad-
justed to tube 1 of Mc Farland, and 100 ml added to 10 ml 5X RPMI
medium; 100 ml of the inoculated medium were added to each desired
well, bringing all the reagents and the inoculum to the desired final con-
centration. Following incubation at 35 ëC for 48 h, the trays were shaken
for 5 min and turbidity was read at 405 nm with a Labsystem Multiskan
RC microplate spectrophotometer. MIC endpoints were defined as 80% of
growth inhibition compared to the control [11].

2.2. Inhibitory activity on dermatophytes

Appropriated dilutions in hot ethanol were mixed with thermostatized Anti-
biotic Medium # 1 (Difco) to final concentrations of 100 mg/ml, 50 mg/ml
and 10 mg/ml of each drug. Once solidified, the plates were inoculated
with 10 ml suspensions of Trichophyton mentagrophytes and Microsporum
gypseum (clinical isolates) adjusted to tube 1 of Mc Farland. Control plates
(containing the same amount of ethanol) were included. Plates were incu-
bated at 28 �C and observed at 48 h and 7 d for microbial growth.

3. Mutagenic activity

The maximum amount of drug tested (0.1 mg/ml) could be added with no
inhibitory effects by a spot test. Two ml soft agar were mixed with 0.1 ml
of the drug dilution and 0.1 ml of Salmonella typhimurium TA 98 and
S. typhimurium TA 100, with or without microsomal fraction (S9) addition.
Colonies were counted after 24 hr incubation at 35 �C [12].
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Table: MICs of compounds 1 and 2 on fluconazole suscep-
tible or fluconazole resistant Candida sp.

Strain Species MIC (mg/ml )
number

Fluconazole 1 2

R1 Candida albicans 100 6.2 12.5
R2 Candida albicans >100 6.2 12.5
R3 Candida albicans >100 25 25
R4 Candida albicans 100 25 12.5
R5 Candida glabrata 100 6.2 12.5
R6 Candida albicans 100 25 12.5
R7 Candida albicans 100 6.2 12.5
R8 Candida albicans 100 6.2 12.5
R9 Candida albicans 100 6.2 12.5
R10 Candida albicans 100 25 12.5
R11 Candida tropicalis 100 25 12.5
R12 Candida tropicalis 100 50 12.5
R13 Candida krusei 100 6.2 12.5
R14 Candida tropicalis 100 25 12.5
R15 Candida albicans >100 6.2 6.2
R16 Candida albicans >100 6.2 12.5
R17 Candida albicans >100 25 12.5
S1 Candida albicans <0.1 25 12.5
S2 Candida albicans 0.1 25 12.5
S3 Candida albicans 0.2 25 12.5
S4 Candida albicans 0.2 12.5 12.5
S5 Candida albicans <0.1 25 25
S6 Candida albicans <0.1 25 25
S7 Candida albicans <0.1 12.5 12.5
S8 Candida tropicalis 0.2 12.5 6.2
S9 Candida albicans 0.2 12.5 6.2
S10 Candida albicans 0.2 6.2 6.2
S11 Candida albicans 0.2 6.2 6.2
S12 Candida albicans 0.2 25 12.5
S13 Candida albicans 0.2 6.2 12.5
S14 Candida albicans 0.2 25 12.5
S15 Candida albicans 0.8 >100 25

1 vs Fluconazole: tb � ÿ0:197 (no significative, P � 0.20)
2 vs Fluconazole: tb � ÿ0:014 (no significative, P � 0.93)


