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Short Communication

Effect of stannous chloride combined with caffeine on fecundity
of Drosophila prosaltans

Mary Massumi Itoyama and Hermione Elly Melara de Campos Bicudo

Abstract

The present study analyzed the number of progeny of stannous chloride- and/or caffeinBrivsatgtla prosaltansA significant
decreasing effect was observed in every case when compared to the control, except for the smallest stannous chlori@ediseaised.
tions of both substances using two different stannous chloride doses did not differ significantly from each other but pragbsy of
decreased 15% with the higher concentration combination when compared with caffeine-treated flies. The present resultthand data
literature indicate that the effects of continuous ingestion of stannous chloride should be studied.

INTRODUCTION greater impairment might be expected from their inges-
tion together than separately.

Several studies have considered the sum effect of Caffeine is largely consumed in coffee, teas and medi-
caffeine and other agents affecting DNA, such as X-rayscines (Benowitz, 1990) while stannous chloride, a power-
(Mendelson and Sobels, 1974), gama-rays (Targa, 1983¥ul reducing agent, is used in radiopharmacy to synthesize
UV radiation (Cremeet al, 1983), or substances such as scintigraphic tracers employed in nuclear medicine. The
the alkylating agent Thiotepa (Kilhmamal, 1982),tu-  food industry uses it as a preservative (e.g., in soft drinks)
morigenic drugs (Granberg-Ohmetal, 1980) and ben-  and in some fluoride tooth pastes. Possible joint consump-
zamide (Das, 1987). In some cases caffeine has shownton of these drugs, therefore, makes relevant information
potentiating effect on mutagenic agents. on their effect, isolated or in interaction, even with other

In this study we analyzed fecundity Dfosophila organisms used as indicators.
prosaltangreated with caffeine combined with stannous

chloride (SnC)). In a previous study, in the same species, MATERIAL AND METHODS
caffeine alone induced a dose-dependent fecundity de-
crease (Itoyama and Bicudo, 1992). Drosophila prosaltangsaltans group, saltans sub-

Mutagenic effects of caffeine were studied in pro- group) is maintained in our laboratory at 20°C, in ba-
karyotic as well as eukaryotic organisms with variable re-nana-agar culture medium. The strain used is from Sangre
sults, but in several cases it was considered a DNA repaitsrande, Trinidad. Six-day-old virgin males and females
inhibitor (Mendelson and Sobels, 1974; MacPhee and Leywere mass crossed (10 couples per vial) in bottles con-
den, 1985; Sasakt al, 1989). Contradictory results were taining banana-agar culture medium (control experiments)
obtained for stannous chloride, in some cases showin@r containing this culture medium with caffeine added
genotoxic activity, causing changesgacherichia coli  (2,000ug/ml; experiment nameg) or with stannous chlo-
DNA (Cunhaet al, 1991) and decreasing SOS responseride (500ug/ml or 2,00Qug/ml; experiments named Sn
in the same organism (Olivier and Marzin, 1987). In and S, respectively) or with both substances{iSn
Drosophila melanogastefTripathy et al, 1990) and  and { + Sn). Six bottles were prepared for each type of
Saccharomyces cerevisig8ingh, 1983), toxicity was medium. Flies were transferred once to new food of the
observed but no mutagenic effect seemed to occur. Othesame type, after five days. Parents were discarded five days
studies ork. coliindicated induction of SOS response later. Progeny were computed separately by sex.
by treatment with SnCi(Bernardo-Filhcet al, 1994) Caffeine used was Cafeina Anidra, P.A. (1,3,7-
and involvement of exonuclease Il in repairing lesions trimethylxanthine), Reagen, Quimibras, Industrias Quimicas
caused by SnC[Cabralet al, 1998). Increasing doses S.A., Brazil. Stannous chloride (SnG,0) was Baker ana-
of SnCl, were also observed to strongly reduce surviving lyzed Reagent, Quimica Moura Brasil, S.A., Brazil.
of E. colicells (Cabrakt al, 1998). Thus, if SnClaf- For statistical purposes, exploratory data analysis,
fects DNA and elicits DNA repair inhibited by caffeine, variance analysis for transformed data (square root) and lin-
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ear model adjustment were used (Neter and Wassermanyhen jointly administered. However, considering progeny

1974; Peres and Saldiva, 1983). number, there was a decrease of about 15% between t
Sn ort + Sn and § (caffeine alone), suggesting that some
RESULTS AND DISCUSSION additional toxic effect of stannous chloride cannot be com-

pletely discarded. Between @md Sp, there was a decrease
Fly fecundity in the six experiments is in Table |. Be- of about 10%. Thus, the present result©msophila

cause the numbers of males and females did not differ sigprosaltansand the other data in literature, previously men-
nificantly from each other in the progeny of every experi- tioned, recommend for further study continuous ingestion
ment, only the total progeny numbers are presented. ANOVAof stannous chloride.
(analysis of variance) applied to the transformed data
showed significant values (F = 58,36 B.05). Multiple ACKNOWLEDGMENTS
comparisons of Tukey (Table Il) showed significant differ-
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not differ significantly from each other.
Administered isolatedly, caffeine as well as stannous

chloride in a 2'00Q9/m| cor_1ce_n_trat|on of culture_medlum A fecundidade dBrosophila prosaltan$oi analisada em
decreased fly fecundity significantly. As mentioned, for jnqiyiduos tratados com ion estanoso, cafeina ou ion estanoso,
caffeine this had already been shown by Itoyama and Bicud@m duas concentracdes, combinado com cafeina. Em todos os
(1992) and Itoyamat al.(1998). However, when the flies  casos, a fecundidade foi significativamente menor quando com-
were fed stannous chloride and caffeine combined, fecunparada com o controle, exceto na menor concentragdo de ion
dity decrease did not differ significantly from flies fed caf- estanoso. Nas combinac¢des das duas substancias, a redugédo néo
feine alone. Nor did results differ when, combined with foi significativamente maior que a causada pela cafeina sozinha,
caffeine, stannous chloride in the doses of 5@l and podendo indicar que o efeito das duas substancias juntas
2,000pg/ml was used, indicating that its effects were not corresponde ao proprio efeito da cafeina separada. Mas a redugéo

. . . . . . i i 0, i ili 1
cumulative with those of caffeine in decreasing fecundity 92 fécundidade foi 15% maior no tratamento que utilizou fon
estanoso em maior Concentra(;ao, Sugerlndo qgue seu efeito toxico

nesse parametro, mesmo em combinacéo com a cafeina, nao deve
ser desconsiderado.

RESUMO

Table | - Total fecundity in the experiments. Drugs and doses per ml of

banana-agar medium=t2,000ug/ml caffeine; Sp= 500ug/ml of REFERENCES
stannous chloride; $a 2,000ug/ml of stannous chloride;
t,+ Sn and § + Sn,= combined treatments. Benowitz, N.L.(1990). Clinical pharmacology of caffeing@nnu. Ver. Med.
41: 277-288.
Fecundity Bernardo-Filho, M., Gutfilen, B. andSouza-Maciel, O(1994). Effect of
different anticoagulants on the labeling of red blood cells and plasma
o t, sn Sn,  t,+Sn t,+Sn protein with®*"Tc. Nucl. Med. Commun. 1330-734.
Cabral, R.E.C., Leitdo, A.C., Lage, C., Caldeira-de-Aradjo, A., Bernardo-
Bottle 1 1177 747 883 895 578 586 Filho, F.L.S.,andCabral-Neto, J.B.(1998). Mutational potentiality of
Bottle 2 1159 692 1241 1033 656 634 stannous chloride: an important reducing agent in the Tc-99m radio-
Total 2336 1439 2124 1928 1234 1220 pharmaceuticals. DNA repair. Elsevier Science, Amsterda.
Cremer, C., Cremer, T., Hens, L., Baumann, H., Cornelis, J.Jand
C, control. Nakanishi, K. (1983). UV micro-irradiation of the Chinese hamster cell

nucleus and caffeine post-treatment. Immunocytochemical localiza-
tion of DNA photolesions in cells with partial and generalized chro-
mosome shatterin§lutat. Res. 107465-476.

Table Il - Multiple comparisons of Tukey for fecundity Cunha, M.C., Oliveira, E.F., Guillobel, H.C.B, Bernardo-Filho, M. and
in the control and treated flies. Alcantara-Gomes, R.(1991). on estanoso: um agente genotoxico.
Livro de Resumos do | Simpdsio Latino-Americano de Mutagénese
Experiments Control t, Sn Sn, t,+Sn Ambiental (ALAMCTACaxambu, MG, p. 29.
Das, S.K.(1987). Further evidence for a different mode of action of caf-
t, 3.30 feine and benzamide on mammalian céflatat. Res. 19269-74.
sn 0.73 25F Granberg-Ohman, I., Johansson, SandHjerpe, A. (1980). Sister-chroma-
Sn, 142 1.88 0.69 tid exchanges and chromosomal aberrations in rats treated with phe-
t,+Sn 4.20¢ 0.90 347 2.78 nacetin, phenazone and caffeivaitat. Res. 7913-18.
t,+Sn 4.2F 0.97 3.54& 2.85 0.07 Iltoyama, M.M. andBicudo, H.E.M.C. (1992). Effects of caffeine on fecun-

dity, egg laying capacity, development time and longevitprioso-
*P<0.05. phila prosaltans. Rev. Bras. Genet: 383-321.
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