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INTRODUCTION orene (2NF; Aldrich Chemical Co., Milwaukee, WI), and 2-aminoanthra-
cene (2AA; Sigma), dissolved in dimethylsulfoxide (DMSO; Sigma), were

Bryophyllum calycinunSalisb Kalanchoe pinnataB. used as the mL_Jtagens; the chemical stock solutions were freshly prepared
pinnatun) Crassulaceae, is a plant widely disperseld’ €ach experiment
throughout Brazil. The agueous extract of its leaves was
found to cause significant inhibition of cell-mediated an
humoral responses in mice, and was shown to protect th
when infected withLeishmania amazonengRossi-Berg-
mann et al., 1994; Da Silva et al., 1995, 1996]' Ar"algesmThe mutagenicity assay was performed using in situ concentration
activity of the crude extract oB. calycinumwas also procedure (plate incorporation technique) diluting the sample in more
verified [Kohn et al., 1996], and the juice of its leavesoncentrated top agar, according to Coriel Institute for Medical Research
exhibit histamine-blocking activity in rodents. The juicé1986]. The strains ofSalmonella typhimuriumused were TA1535,

: : - 537, TA98, and TA100, and the S9 mix was prepared according to
contains flavonoid compounds, CarbOhydrateS' and mme;fél‘:on and Ames [1983] using the Aroclor-1254-induced rat liver S9

salts. A flavonoid fraction obtained b){ partitioning the jUiC%aCtiOI’l, purchased lyophilized (MOLTOX; Molecular Toxicology Inc.,
between n-butanol and water contained the substance ggone, NC). The doses were 0.1, 0.2, 0.5, 1.0, and 2.0 mL of the sterilized

sponsible for the antihistamine activity [Nassis et al., 1993}ice per plate; each dose was tested in triplicate. The positive controls
Because the juice obtained by pressing the leaveB. Ofemployed were 4NQO at 0.25g without S9 and 2AA at 2.fug per plate
calycinumis used in folk medicine for treatment of wounds‘,’”'th S9. . ) :

. . . . . The antimutagenicity assays were performed using the plate incorpora-
br_wses, burns, ms_e(_:t bites and other skin d'sease_s' ?‘%r@procedures. typhimuriunstrain TA98, 2AA with metabolic activa-
prior study [Obaseiki-Ebor et al., 1993] showed an inhibtion, and 4NQO and 2NF without metabolic activation. Dose-finding
tory effect on the mutagenicity of direct-acting mutagensxperiments with these mutagens were conducted to determine the appro-
this study was performed to investigate the mutagenic apiite doses to use in the antimutagenicity tests. o
antimutagenic activity of the juice d. calycinum either In order to determine any possible interference between the juice of the

. - . o . leaves ofB. calycinumand the S9 mix, two different experiments were
with or without metabolic activation, using the Salmonell one, using a two-step preincubation procedure [De Flora et al., 1992,

mammalian microsome assay (Ames test). modified]. Briefly, we first incubated 2AA with S9 for 20 min at 37°C, then
we added the different doses of the juice and allowed it to stand for another
20 min at 37°C (condition A). After that we added the bacteria and plated

galmonellq/mammalian microsome assay
mes test)

MATERIALS AND METHODS

Preparation of the Juice of B. calycinum

. * . H Iy
and Chemicals Correspondence to: Gisela Umbuzeiro-Valent, Setor de Mutese e

Citotoxicidade, CETESB, Companhia de Tecnologia de Saneamento Am-
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TABLE I. Results of the Plate Incorporation and the Two-Step Preincubation under Condition A
(2AA + S9; Juice) Procedures

S. typhimuriumlrA98 + S9 Revertants/plate

Plate incorporation Two-step preincubation

Dose ofB. calycinumjuice/plate Mean = SD? MR3 %Inhib Mean= SD MR %Inhib

DMSO 44+ 6.5 — — 48+ 8.9 — —

2AA% 1163+ 46.5 26.3 — 377 74.6 7.8 —
2AA + 0.10 mL 1074+ 17.0 24.3 8% 463 50.2 9.6 0%
2AA + 0.25mL 555+ 70.0 12.5 54% 132 19.1 2.7 75%
2AA + 0.50 mL 155+ 26.8 3.5 90% 97 14.1 2.0 85%
2AA + 1.00 mL 71+ 6.9 1.6 98% 69 7.0 1.4 94%
2AA + 1.50 mL 55+ 4.4 1.2 99% 59+ 7.1 1.2 97%
2AA + 2.00 mL 57+ 17.3 1.3 99% 61 14.6 1.2 96%

Two-step preincubation: 2AA- 0.5 mL S9, 20 min, 37°C, followed by addition & calycinumjuice, 20 min, 37°C.
2SD = standard deviation.

MR = mutagenic ratio (spontaneous and induced revertants/spontaneous revertants).

2AA = 2.5 pglplate.

TABLE Il. Results of the Plate Incorporation and the Two-Step Preincubation under Condition B
(Juice + S9; 2AA) Procedures

S. typhimuriumTA98 + S9 Revertants/plate

Plate incorporation Two-step preincubation

Dose ofB. calycinumjuice/plate Mean = SD? MR3 %Inhib Mean+ SD MR %Inhib

DMSO 49+ 14.9 — — 55+ 2.2 — —

2AA* 1211+ 113.9 24.9 — 427 98.9 7.7 —
0.10 mL+ 2AA 1227+ 95.9 25.2 0% 786- 58.0 14.2 0%
0.25 mL+ 2AA 265+ 30.2 55 78% 276- 9.8 5.0 35%
0.50 mL+ 2AA 66 = 12.7 14 95% 44+ 5.7 0.8 90%
1.00 mL+ 2AA 47+ 95 1.0 96% 36+ 8.7 0.7 92%
1.50 mL+ 2AA 48 + 6.8 1.0 96% 50+ 8.1 0.9 88%
2.00 mL+ 2AA 62+5.7 1.3 95% 58+ 1.2 1.0 86%

1Two-step preincubation: juice d. calycinum+ 0.5 mL S9, 20 min, 37°C, followed by addition of 2AA, 20 min, 37°C.
2SD = standard deviation.

3MR = mutagenic ratio (spontaneous and induced revertants/spontaneous revertants).

2AA = 2.5 pg/plate.

it on minimum agar plates. The other experiment was performed in thion system. This hypothesis was tested with the antimuta-
same way, changinB. calycinumfor 2AA in the first step (Condition B). ﬁenicity experiments (two-step preincubation procedures
e

The results of the antimutagenicity experiments were submitted to t d diti A and B d th It ted i
ANOVA test and the percent inhibition was calculated according to Ong ghaer condiuons A an )' an € resuits are presentea in

al. [1986]. Tables | and Il. The dose of 2.pg of 2AA/plate was
In all experiments the background lawns were carefully evaluated feidequate to evaluate the antimutagenicity of the juice in
toxicity using a stereomicroscope. both plate incorporation and preincubation procedures, with
mutagenic ratios of 22.8 and 8.5, respectively (data not
RESULTS AND DISCUSSION shown). The similar responses obtained for the two-step

u;?reincubation procedures and the plate incorporation assays

The juice showed no mutagenic activity in any of the fo ﬁaowed that there is no inhibitory effect of the S9 mix

strains tested. Doses higher than 0.5 mL without S9 a

higher than 1.0 mL with S9 were toxic for the strainCaused by the juice. . -
TA1537 (data not shown). At a dose of 0.25 mL, the juice caused a statistically

During the mutagenicity experiments, we observed trgnificant reduction in the mutagenicity of 2AR & 0.05)
formation of turbidity after the addition of S9 to the tube"d the percent of inhibition was more than 90% at higher
containing the juice, especially at doses of juice higher th&9Ses in all conditions tested.

0.5 mL. This observation led us to suspect a possible false\We also verified no antimutagenic activity of the juice
negative response due to the interaction of the S9 mixturgien tested against 4NQO and 2-NF (data not shown),
with the juice, causing inactivation of the metabolic activesuggesting the possibility of a specific mechanism for aro-
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matic amines and/or other classes of chemicals. Other &ghn LK, Possenti A, Nogueira DCF, Carvalho JE. 1996. Triagem farma-
periments must be carried out to confirm this hypothesis and cologica do extrato bruto da folha da forturia,calycinum(Salisb).
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