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Screening of Asteraceae (Compositae) Plant Extracts for
Larvicidal Activity against Aedes fluviatilis
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Ethanol extracts of 83 plants species belonging to the Asteraceae (Compositae) family, collected in
the State of Minas Gerais, Brazil, were tested for larvicidal activity against the mo&gqdis fluviatilis
- Diptera: Culicidae). The extract froifagetes minutwas the most active with a £of 1.5 mg/l and
LCg,0f 1.0 mg/l. This plant has been the object of several studies by other groups and its active compo-
nents have already been identified as thiophene derivatives, a class of compounds present in man
Asteraceae species. The extracEofipta paniculatavas also significantly active, with a gof 17.2
mg/l and LG of 3.3 mg/l and no previous studies on its larvicidal activity or chemical composition
could be found in the literature. ExtractsA¢hryrocline satureoidesGnaphaliumspicatum Senecio
brasiliensisTrixis vauthierj TagetegpatulaandVernoniaammophilavere less active, killing more than
50% of the larvae only at the higher dose tested (100 mg/l).
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The selective pressure of conventional insectsecticide formulations in many parts of the world
cides is enhancing resistance of mosquito populé®ua et al. 1995, Nagpal et al. 1996). Recently, the
tions at an alarming rate (Brown 1986), increasingdiscovery of insecticide activity of phototoxins
the demand for new products that are environmepresent in Asteraceae species has stimulated the
tally safe, target-specific and degradable. interest in this plant family as part of the search for

Co-evolution has equipped plants with anew plant derived insecticides (Rawls 1986).
plethora of chemical defenses against insect preda- In Brazil, the resurgence of several mosquito
tors. Aware of this effect, mankind has used plantansmitted diseases such as malaria, dengue and
parts or extracts to control insects since anciegellow fever, together with the appearance of in-
times. Plant derived products have received irsect resistance to conventional insecticides, stresses
creased attention from scientists and more thahe necessity for the search for new insecticides.
2000 plant species are already known to have ilming for the discovery of cost effective alterna-
secticide properties (Balandrin 1985, Rawls 198aives for the control of disease vector insects, we
Sukamar et al. 1991). Natural insecticides such a@ecided to evaluate the toxicity of crude ethanol
pyrethrum, rotenone and nicotine, among othergxtracts of 83 Asteraceae species from our local
have been extensively used until recently for inseffiora against the larvae dfedes (Ochlerotatus)
control (Balandrin 1985). Limonoids such adfluviatilis (Lutz, 1904). This mosquito shares many
azadirachtin and gedunin, present in species frobiological characteristics withAe. aegypti the
the Meliaceae and Rutaceae are recognized for theactor of yellow fever, and has been shown to be
toxic effects on insects and are used in several ian useful model in biological studies of experimen-

tal infections and insecticide susceptibility tests
(Consoli & Williams 1978, 1981, Camargo et al.

1983).
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TABLE |

Asteraceae plant species collected for testing against 4th instar lafvaéesf (Ochlerotatus) fluviatilis

(Lutz, 1904)

Entry Plants Common name Habftat BHCBP
1. Acanthospermum austra{eoef.) Kunt. carrapicho de carneiro w 19056
2. Achyrocline alateDC. macela S 19017
3. Achyrocline satureiodgéam.) DC. macela do campo S 19067
4. Actinoseris angustifoli§Gard) Cabr. - S 19086
5. Ageratum conyzoidds catinga de bode C 19031
6. Alomia myriadeniéBaker - S 19013
7. Aspilia jolyanaG.M. Barroso - S 19200
8. Aspilia serrulataBaker - S 19019
9. Baccharis dracunculifolidDC. - S 19048

10. Baccharis helichrysoidedC. - C 19101

11. Baccharis platypod®C. - S 19063

12. Baccharis serrulatgdLam.)Pers. suncho S 19054

13. Baccharis trimergL.) DC. carqueja S 19077

14. Baccharis trinervisPers. - W 19062

15. Bidens gardnerBaker - C 19028

16. Bidens pilosd.. picdo S 19014

17. Bidens rubifoliusHBK - C 19023

18. Blainsvillea biaristataDC. - W 19052

19. Centratherum punctatu@ass. - w 19045

20. Chaptalia nutangL.) Polak fumo do mato w 19089

21. Cosmus sulphureuSav. picdo grande w 19046

22. Dasyphyllum macrocephaBaker - S 19076

23. Eclipta paniculataHassk. - w 19037

24. Elephantopus mollisiBK erva colégio C 19032

25. Emilia sonchifoliaDC. pincel de estudante W 19034

26. Eremanthus glomerulat®C.) Less - S 19073

27. Eremanthus sphaerocephal{(i3C.) Baker chapéu de couro S 19058

28. Erigeron bonariensis. erva lanceta \W 19090

29. Erigeron canadensik. - W 19039

30. Eupatorium amphidictyurBC. - S 19065

31. Eupatorium bupleurifoliunbC. guaco S 19051

32. Eupatorium aff. capilar®©C. - C 19029

33. Eupatorium halimifoliunDC. - S 19102

34. Eupatorium klenioidesiKB - C 19024

35. Eupatorium laevigaturham. cambaré S 19050

36. Eupatorium squalidurdC erva S&o Jodo Cc 19022

37. Galinsoga parvifloraCav. picéo branco S 19015

38. Gnaphalium spicaturilook macela W 19088

39. Gochnatia polymorphé_ess.) Cabr. cambara do mato S 19078

40. Hypochaeris brasiliensiGriseb chicéria do campo W% 19092

41. Jaegeria hirta(Lag.) Less jeguéria W 19040

42. Jungia floribundalLess arnica W 19057

43. Lychnophora pinaster - S 19020

44. Lychnophora pseudovillosissing®emir & L.F. - S 19103

45. Mikania aff. premnifoligGardn. - S 19096

46. Mikania cordifolia(L.F.) Wild guaco S 19047

47. Mikania lutzelburghiiMattf. - S 19061

48. Mikania obtusateDC. - S 19069

49. Mikania sessilifoliaDC. cundurango S 19060

50. Piptocarpa rotundifoliaBaker paratudo C 19087

51. Pluchea quitod.. quitoco W 19036

52. Porophillum ruderalgJacq. ) Cass. couve cravinho C 19030

53. Pseudoginonoxis pohl{Sch.-Bip.) L.F. - S 19098

54. Pterocaulon alopecureoidékam.) DC. barbasco C 19025

55. Senecio brasiliensisess flor das almas C 16377

56. Senecio confusBritten - w 19035

57. Siegesbeckia orientalls - w 19091
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Entry Plants Common name Habftat BHCBP
58. Sonchus oleraceus serralha lisa w 19038
59. Spilanthes paniculatsell ex. DC. - w 19196
60. Stenocline chionaeBC. - S 19064
61. Symphyopappus polystachyBesker C 19059
62. Symphyopappus reticulat@saker - S 19100
63. Tagetes minuta. coari bravo w 19055
64. Tagetes patulé. cravo de defunto w 00373
65. Taraxacum officinaléWith.) Wiggers dente de ledo w 19070
66. Tithonia rotundifoliaBaker - W 19026
67. Trixis vauthieriDC. celidénia S 19072
68. Vanillosmopsis erithropapp&ch.-Bip. cambara S 19082
69. Verbesina claussedch.-Bip. cravo do campo S 19016
70. Vernonia ammophil&ardn. - C 19027
71. Vernonia condensatBaker - W 19081
72. Vernonia crotonoideéDC.) Sch.-Bip. cambara S 19021
73. Vernonia ferrugined.ess. assa-peixe do Para C 19083
74. Vernonia grandifloraless. saudades do campo W 19195
75. Vernonia herbacea@/ell.) Rusby - w 19041
76. Vernonia linearisSpreng - S 19066
77. Vernonia pedunculat®C. - S 19084
78. Vernonia polyantheéSpreng.) Less cambara guacgu w 19080
79. Vernonia remotifloraRich. - W 19053
80. Vernonia varroniaefoliaDC. - \ 19042
81. Viguiera ovatifoliaBaker - S 19074
82. Wedelia paludos®C. margariddo w 19033
83. Waulfia baccatgL.F.) Kuntz - W 19093

a: C: Cerrado (savanna); S: stony areas; W: wéedsucher specimen code at BHCB Herbarium, Departamento
de Botanica, Universidade Federal de Minas Gerais, Brasil.

identification, voucher specimens were depositegerature, the number of dead larvae in each dish
in the BHCB Herbarium at the Department ofwas counted. The larvae were considered dead if
Botany, Federal University of Minas Gerais. they were immobile and unable to reach the water
Extracts preparation The aerial parts of the surface. Previous experiments showed no signifi-
plants were dried in the shade, ground in a knifeant differences in mortality when the assay was
mill or in a homogenizer and extracted twice (24&xtended to 48 hr (Consoli et al. 1988). The ambi-
hr) with ethanol (95%) at room temperature. Thent temperature during all experiments ranged be-
solvent was removed by rotary evaporation undéween 23-28°C. Control experiments without ex-
reduced pressure at temperature below 45°C. Tkrct were run in parallel and the mortality was al-
resulting crude extracts were stored in a freezer afys bellow 4.5%. All experiments were run in trip-
-20°C until assayed. Immediately before runningjcate.
the bioassay, sufficient amounts of extract were Statistical evaluation Mortality means were
transferred to a vial and the residual solvent resompared using Duncan’s Test (Edwards 1960) at
moved under high vacuum for at least 24 hr. the alpha significance level of 0.05; L{and LG,
Bioassay Stock solutions of each extract werewere calculated for the most active extracts using
prepared at 1000 mg/l by sonicating them in a ubrobit analysis (Armitage & Berry 1987).
trasound bath (45 kHz, 100W) for 5-10 min. Test
solutions of 100, 10 and 1 mg/l were then prepared RESULTS AND DISCUS_SION
by diluting the stock solution in tap water. The Eighty-three species, belonging to 48 genera of
extracts were tested against young fourth instéfe Asteraceae family were collected for this sur-
Ae.(Ochlerotatus) fluviatiligLutz, 1904) larvae Vey. Table | lists all plants in alphabetical order
from a Co|ony maintained at the Centro d@nd includes their habitats, BHCB herbarium codes
Pesquisas René Rachou (Consoli & Lourengo-dénd common name when available (Corréa 1984).
Oliveira 1994). Each dilution was placed in sterilel he gener@accharis Eupatorium Mikania and
glass dishes (9 cm diam./150 ml capacity) and 3\g5ernon|ayvere the best represented, with at least
larvae were added. After 24 hr contact at room tenfive species each.
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Table Il summarizes the results of the bioastimes less potent than the crude extract tested here.
says for those species that promoted statistically T. patula extract (Table II, entry 23) which is
significant mortality, using Duncan'’s significancealso known to contain thiophene derivatives (Bicchi
test (Edwards 1960), for at least one concentrat al. 1992) was, on the other hand, much less ac-
tion when compared to the control. Larvicidal active thanT. minuta a result that is in agreement
tivities higher than 50% at any tested concentrawith other published works (Green et al. 1991,
tion were highlighted. Wells et al. 1993, Perich et al. 1994).

The crude extract from the aerial partsTof The extract oEclipta paniculatawvas the sec-
minuta (Table II, entry 22) displayed an pgand  ond most active of the 83 tested in this screening.
an LG, of 1.5 and 1.0 mg/l, respectively, makinglt promoted the death of 83% of the larvae at 10
it the most active of all extracts testedES- mg/l and presented Lfgand LG, values of 17.2
ocimenone was initially described as the activand 3.3 mg/l, respectively. No studies describing
component ofTagetes minuta(Maradufu et al. its insecticide activity or chemical fractionation has
1978) but Green et al. (1991) suggested that fubeen found in the literature. However, considering
ther compounds, not identified by them, were alsthe chemistry of the gen&zlipta(Singh 1988), it
responsible for the observed toxicity towards moss conceivable that thiophene and polyacetylene
quito larvae. More recently, four thiophene derivaderivatives are also presentkn paniculataand
tives were identified from a larvicidal floral extractcould account for its larvicidal properties. A bio-
fraction of this plant (Perich et al. 1995). This fracassay-guided fractionation Bf paniculateextract
tion displayed an Lg&; of 3.9 againsfe. aegypti  will be necessary to confirm this hypothesis.
andAnopheles stepherid instar larvae, e., four The extracts ofAchryrocline satureoides

TABLE Il
Extracts that caused significant lethalityAg#des fluviatilifourth instar larvaé

% mortality

Entry Plants concentration (mg/l)
100 10 1
1. Achyrocline alata 14.4 2.2 11
2. Achyrocline satureoides 52.2 4.4 5.6
3. Ageratum conyzoides 111 11 2.2
4. Alomia myriadenia 20.0 4.4 11
5. Aspilia serrulata 12.2 14.2 2.2
6. Bidens pilosa 12.2 2.2 -
7. Chaptalia nutans 34.4 - 2.2
8. Eclipta paniculata 98.8 83.3 17.8
9. Emilia sonchifolia 44.4 18.9 12.2
10. Eremanthus glomerulatus 13.3 7.8 6.7
11. Erigeron bonariensis 34.4 2.2 -
12. Eupatorium aff. capilare 11.1 5.6 2.2
13. Gnaphalium spicatum 76.7 2.2 11
14. Jaegeria hirta 32.2 4.4 6.7
15. Jungia floribunda 32.2 - -
16. Lychnophora pinaster 48.9 11 2.2
17. Mikania sessifolia 25.6 3.3 -
18. Pluchea quitoc 40.0 11 11
19. Porophillum ruderale 13.3 5.6 11
20. Pterocaulon alopecureoides 10.0 3.3 2.2
21 Senecio brasiliensis 54.4 2.2 -
22. Tagetes minuta 100.0 100.0 48.9
23. Tagetes patula 65.6 25.6 23.3
24. Tithonia rotundifolia 20.0 8.9 -
25. Trixis vauthieri 56.6 13.3 2.2
26. Verbesina clausseni 26.7 5.6 2.2
27. Vernonia ammophila 93.3 2.2 11

a: experiments run in triplicate, using 90 larvae for each concentration. The mortality in the control without extract
was always bellow 4.4%
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Gnaphalium spicatupSenecio brasiliensigrixis  is present ifT. vauthieriextracts (Bohlmann et al.
vauthieriandVernonia ammophilavere much less 1981, Ribeiro et al. 1994) and could account, at
active than those discussed above. Concentratioiesist in part, for its larvicidal activity. Finally, the
of 100 mg/l for each extract were necessary to kikkxtract ofE. paniculatashowed strong activity and,
more than 50% of the larvae (Table Il). The exas it has not yet been subjected to any phytochemi-
tract of V. ammophilafor example, showed Lfg  cal investigation, it is a good candidate for a bio-
and LG, values of 87.8 and 40 mg/l, respecassay-guided fractionation to identify its larvicidal
tively. To the best of our knowledge this is the firstonstituents. It is conceivable that its active com-
time the larvicidal activity of these species has begmonents are also thiophene or polyacetylene de-
described. The extract dt vauthierihas already rivatives, compounds very common in the genus
been the object of phytochemical studiegclipta. Studies to confirm this hypothesis are un-
(Bohlmann et al. 1981, Ribeiro et al. 1994) andlerway.
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