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Introduction 

 Fumaria species have been used in traditional medicine as anti-
hypertensives, diuretics, hepatoprotectants and laxatives (to treat 
gastrointestinal disorders), as well as in the treatment of raches and 
conjunctivitis1,2. The biological activity of Fumaria is mostly associated 
with the presence of isoquinoline alkaloids in the plant. In the last few 
years, a large number of scientific reports have been described the 
properties of Fumaria(3,4).  There are seventeen wild-growing species 
belonging to this genus in Turkey5,6.  

The extracts of F. officinalis L. have been used in traditional 
medicine for varied purposes treatment of digestive problems7, certain 
metabolic diseases8-11, liver disorders12,13 and to purify blood14-16. 

Phytochemical investigation revealed the presence of several 
alkaloids such as adlumidiceine, copticine, fumariline, perfumine, 
protopine17, fumaranine, fumaritine, paprafumicin and paprarine18. The 
plant has also been evaluated pharmacologically and shown to possess 
antihelmintic19, antipyretic20 and hypoglycemic21 properties.  
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The studies on the activity of some Fumaria species are shown  in 
Table I. 

TABLE I 
Some studies on the activity of Fumaria species 

SPECIES PHARMACOLOGICAL 
ACTIVITIES 

NUMBER OF 
LITERATURE 

Fumaria indica Pugsley Central nervous system 
depressant 

 

22 

“ Hypoglycemic 21 

′′ Antiparasitic 22 

′′ Antihepatotoxic 25, 26 

′′ Antispasmodic 26 

F. parviflora Lam. Antispasmodic, 
antihypertensive, antiarrthmic 

 

23 

Fumaria sp. Antimicrobial 28 

F. vaillantii Loisel. Antihypertensive 29 

′′ Hepatoprotective 30 

F. asepela Boiss.,         
F. capreolata L., F. cilicica 

Hauskkn., F. densiflora 
DC., F. judaica Boiss., F. 

kralikii Jordan, F. 
parviflora Lam. 

 

 

Acetylcholinesterase 
inhibitory activity 

 

 

31 

F. vaillantii Loiss., F. 
capreolata L., F. kralikii 

Jordan, F. asepela Boiss.,   
F. densiflora DC.,         

F. macrocarpa Boiss.,      
F. parviflora Lam.,         
F. judaica Boiss. 

 

 

 

Antiviral, antimicrobial 

 

 

 

32 
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In this study, the cytotoxic activity of the extracts of Herba 
Fumariae densiflorae and Herba Fumariae officinalis were evaluated by 
the Artemia salina (brine shrimp) lethality bioassay9,10. 

 

Material and Methods 

Plant Materials 

The Fumaria densiflora DC. was collected from West Anatolia in 
İzmir-Kemalpaşa, in April 1999 and the F.officinalis L. was collected 
from middle Anatolia in Burdur-Bağsaray, in May 1999, and identified 
by M.Ali Önür. Voucher specimens F. densiflora DC. (No. 1239), F. 
officinalis L. (No. 1242) are deposited in the herbarium of the 
Department Pharmacognosy of the Faculty of Pharmacy in Ege 
University in İzmir.  

 

Preparation of Plant Extracts 

Air-dried and powdered plant materials were extracted with n-
hexane, ethyl acetate, ethanol, methanol  and water (infusion) at room 
temperature; the extracts were evaporated to dryness in vacuo (60 ºC) 
and weighed. 

 

Cytotoxic Studies 

Cytotoxicity was evaluated by the brine shrimp lethality bioassay 
(24). Sea salt (3.8 g) was dissolved in 100 ml water and filtered. Brine 
shrimp (Artemia salina) (San-Fransisko Bay Brand Inc., Newark, CA 
94560, USA)  eggs were placed into the water and left to incubate for 48 
h at 28º in a small tank (Otsuka Pharmaceutical Co. Ltd., Tokyo, 
Japan). Each extract was tested at 1000, 100 and 10 ppm. Then 20 mg 
of plant extract was dissolved in 2 ml chloroform (20 mg/ 2 ml). From 
this solution 500, 50 or 5 µl was transferred to vials corresponding to 
1000, 100 or 10 ppm, respectively. Vials including chloroform and 
extraction solvents (500µl) were prepared as controls. After incubation, 
10 brine shrimp larvae (nauplii) were introduced into vials containing 
graded concentrations (ranging from 10 to 1000 ppm)  of the extracts. 
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After 24 h, the number of surviving shrimps at each concentration of 
the extracts were counted and data analyzed with the Finney computer 
program to determine the LC50 at a 95 % confidence interval. Sea salt 
(Sigma 9883) was used in activity tests. The cytotoxic activity of all 
extracts was compared with umbelliferone and colchicine as the activity 
cytotoxic substances25, 26. 

 

Results and Discussion 

The cytotoxic activity of n-hexane, ethanol, methanol, ethyl 
acetate and water extracts of Herba Fumariae densiflorae and Herba 
Fumariae officinalis were investigated in vitro against the brine shrimp. 
The results are given in Table II.  

 

TABLE II  

LC50 values of extracts of Fumaria densiflora DC. and F. officinalis L. on 
brine shrimp lethality bioassay 

PLANT EXTRACTS CONCENTRATİON(ppm) LC50 
(μg/ml) 

SD (%) 
(n=3) 

% 
Capacity 

F. densiflora DC. n-hexane 1000:100:10 741.61 0.88 % 0.93 

 Ethyl acetate 1000:100:10 854.41 0.41 % 1.41 

 Ethanol 1000:100:10 >1000 0.39 % 3.12 

 Methanol 1000:100:10  >1000 0.01 % 4.13 

 Water 1000:100:10 >1000 0.05 % 2.89 

F. officinalis L. n-hexane 1000:100:10 901.24 0.08 % 0.79 

 Ethyl acetate 1000:100:10 >1000 0.67 % 2.05 

 Ethanol 1000:100:10 >1000 0.46 % 4.02 

 Methanol 1000:100:10 >1000 0.54 % 5.21 

 Water 1000:100:10 >1000 0.98 % 4.75 

Umbelliferon  500:50:5 377.02   

Kolşisin  500:50:5 0.0009   
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The brine shrimp bioassay was used as an indicator for general 
toxicity and also as a guide for the detection of antitumor and pesticidal 
compounds33. Protopine, the most important alkaloid of Fumaria 
species, which was previously found to be cytotoxic36, could be 
responsible fort he observed brine shrimps lethality activities of the n-
hexane and ethyl acetate extracts. 

The n-hexane and ethyl acetate extracts of Fumaria densiflora DC. 
and the n-hexane extract of F. officinalis L. showed cytotoxic activity 
against the brine shrimp. These extracts were toxic (LC50 < 1000) in the 
brine shrimp bioassay. Water  extracts showed no cytotoxic activity. The 
obtained results provide the safety of the water extracts of Herba 
Fumariae officinalis  and Herba Fumariae densiflorae  in traditional 
uses.  

 

 

Summary 

Brine Shrimp Lethality Bioassay of Fumaria densiflora DC. and 
Fumaria officinalis L. Extracts 

The cytotoxic activities of Herba Fumariae officinalis and Herba 
Fumariae densiflorae prepared from  Fumaria officinalis L., growing 
wildly in Bağsaray (Burdur) and Fumaria densiflora DC., growing wildly 
in Kemalpaşa town Ulucak village (İzmir), respectively were determined. 
LC50 value of n-hexane, ethyl acetate, ethanol, methanol and water 
extracts of the plant materials were determined using brine shrimp 
(Artemia salina) lethality bioassay.  The n-hexane and ethyl acetate 
extracts of Fumaria densiflora DC. and the n-hexane extract of F. 
officinalis L. showed cytotoxic activity against the brine shrimp. 

Key Words: Fumaria officinalis L., Fumaria densiflora DC., Brine 
Shrimp, Cytotoxic activity 
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Özet 

Fumaria densiflora DC. ve Fumaria officinalis L. Ekstrelerinin 
Brine Shrimp Yöntemiyle Sitotoksik Aktivite Çalışmaları 

Bağsaray (Burdur)’ dan toplanan Fumaria officinalis’ ten 
hazırlanan Herba Fumariae officinalis ve Kemalpaşa ilçesi Ulucak köyü 
(İzmir)’ nden toplanan Fumaria densiflora DC. bitkisinden hazırlanan 
Herba Fumariae densiflorae droglarından hazırladığımız n-hegzan, etil 
asetat, etanol, metanol ve su ekstreleri üzerinde brine shrimp (Artemia 
salina) yöntemi ile sitotoksik aktivite tayini yapılmış ve LC50 değerleri 
hesaplanmıştır. F. densiflora DC.’ dan elde edilen n-hegzan ve etil asetat 
ekstresi ile F. officinalis L.’ den elde ettiğimiz n-hegzan ekstresi 
sitotoksik aktivite göstermiştir. 

Anahtar Kelimeler: Fumaria officinalis L., Fumaria densiflora DC., 
Brine Shrimp, Sitotoksik aktivite 

 

 

REFERENCES 

1. Martindale, W., “Martindale: The Extra Pharmacopoeia”, 31st edn., London, 
Pharmaceutical Press, (1957), p. 2739 

2.  Stübing, G., Peris, J.B., “Plantes Medicinales de la Comunidad Valenciana”, 
Generalitat, Valenciana:Valencia, (1998), p.297 

3.  Hentschel, C., Dressler, S., Hahn, E.G.: Fumaria officinalis (Fumitory)-Clinical 
aplications, Fortschritte der Medizin, 113, 291 (1995) 

4.  Giliani, H.A., Samra, B., Janbaz, K.H., Khan, A.: Pharmacological basis for the use 
of Fumaria indica in constipation and diarrhea, J. Ethnopharmacol., 96, 585 (2005) 

5.  Davis, P.H., “Flora of Turkey and the East Aegean Islands”, Univesity Press, 
Edinburgh, (1965), vol.1, p. 242. 

6.  Davis, P.H., “Flora of Turkey and the East Aegean Islands”, Univesity Press, 
Edinburgh, (2000), vol.11,  p. 28-29 

7.  Mardirossian, Z.H., Kiryakov, H.G., Ruder, J.P., Maclean, D.B., Phytochem., 22 (3), 
759 (1983) 

8.  Giroux, J., Bouchard, M., Beaulaton, I.S., Therapie, 21 (4), 889 (1966) 

9.  Kimura, M., Matsui, T., Oya Yakuri, 6 (3), 501 (1972) 



BRINE SHRIMP LETHALITY BIOASSAY OF FUMARIA DENSIFLORA DC. AND FUMARIA 
OFFICINALIS L. EXTRACTS 131

10.  Reynier, M., Lagrance, E., Haring, J., Vigouroux, M., Trav. Soc. Pharm., 37 (2), 73 
(1977) 

11.  Baytop, T., “Türkiye’ de Bitkiler ile Tedavi”, Sanal Matbaacılık, (1984), p. 387 

12.  Golse, J., “Précis de Matiére Médicinale Place de I’Odéon”, Paris, (1985) 

13.  Decaux, F., “Formulaire de Phytothérapie”, Amédée Legrand et C. Editeurs, Paris, 
(1956) 

14.  Coste, P., “Phytothérapie”, Librairie Maloine, S. A., Paris, (1963) 

15.  Hunnius, C., “Pharmazeutisches Wörterbuch”, Walter de Gruyter, Berlin, (1975) 

16.  Bezanger-Beauquesne, L., Pinkas, M., Torck, M., “Les Plantes Dans le Therapeutique 
Moderne”, Maloine S.A. Editeur, Paris, (1975) 

17.  Popova, M.E., Simanek, V., Dolejs, L., Smysl, B., Preininger, V.: Alkaloids from 
Fumaria parviflora and F. kralikii, Planta Med.,  45, 120-122 (1982) 

18.  Rahman, A.U., Bhati, M.K., Choudhary, M.I., Şener, B.: Chemical constituents of 
Fumaria indica, Fitoterapia, 63, 129-135 (1992) 

19.  Hordgen, P., Hertzberg, H., Heilmann, J., Langhans, W., Maurer, V.: The 
antihelmintic efficacy of five plant products against gastrointestinal trichostrongylids 
in artificially infected lambs, Vet. Parasitol., 17, 51-60 (2003) 

20.  Khattak, S.G., Giliani, S.N., Ikram, M.: Antipyretic studies on some indigenous 
Pakistani medicinal plants, J. Ethnopharmacol., 14, 45-51 (1985) 

21.  Akhtar, M.S., Khan, Q.M., Khaliq, T.: Effect of Euphorbia prostrate and Fumaria 
indica in normoglycemic and alloxan-treated hyperglycemic rabbits, Planta Med., 50, 
140-142 (1984) 

22.  Kumar, A., Pandey, V.B., Seth, K.K., Dasgupta, B., Bhattacharya, S.K.: 
Pharmacological actions of fumariline isolated from Fumaria indica seeds, Planta 
Med., 4, 324-325 (1986) 

23.  Hilal, S.H., Aboutabl, E.A., Youssef, S.A.H., Shalaby, M.A., Sokkar, N.M.: Alkaloidal 
content and certain pharmacological activities of Fumaria parviflora Lam. growing in 
Egypt, Plant. Med. Phytother., 23 (2), 109-123 (1989) 

24.  Sarma, B.K., Pandey, V.B., Mishra, G.D., Singh, U.P.: Antifungal activity of 
berberine iodide, a constituent of Fumaria indica, Folia Microbial., 44 (2), 164-166 
(1999) 

25.  Rao, K.S., Mishra, S.H.: Antihepatotoxic activity of monomethyl fumarate isolated 
from Fumaria indica, J. Ethnopharmacol., 60 (3), 207-213 (1998) 

26.  Giliani, A.H., Bashir, S., Janbaz, K.H., Khan, A.: Pharmacological basis fort he use of 
Fumaria indica in constipation and diarrhea, J. Ethnopharmacol., 96, 585-589 
(2005) 

27.  Rathi, A., Srivastava, A.K., Shirwaikar, A., Rawat, A.K.S., Mehrotra, S.: 
Hepatoprotective potential of Fumaria indica Pugsley whole plant extracts, fractions 
and isolated alkaloid protopine, Phytomedicine, 15, 470-477 (2008) 

28.  Abbasoğlu, U., Şener, B., Günay, Y., Temizer, H.: Antimicrobial activity of some 
isoquinoline alkaloids, Arch. Pharmazie., 324 (6), 379-380 (1991) 

29.  Şener, B.: Recent results in the search for bioactive compounds from Turkish 
medicinal-plants, Pure  Appl. Chem., 66 (10-11), 2295-2298 (1994) 



HACETTEPE UNIVERSITY JOURNAL OF THE FACULTY OF PHARMACY  132

30.  Aktay, G., Deliorman, D., Ergun, E., Ergun, F., Yeşilada, E., Çevik, C.: 
Hepatoprotective effects of Turkish folk remedies on experimental liver injury, J. 
Ethnopharmacol., 73, 121-129 (2000) 

31.  Şener, B.: Molecular diversity in the bioactive compounds from Turkish plants 
evaluation of acetylcholinesterase inhibitory activity of Fumaria species, J. Chem. 
Soc. Pakistan, 26 (3), 313-315 (2004) 

32.  Orhan, I., Şener, B., Choudhay, M.I., Khalid, A.: Acetylcholinesterase and 
butrylcholinesterase inhibitory activity of some Turkish medicinal plants, J. 
Ethnopharmacol., 91, 57-60 (2004) 

33.  Mc Laughlin, J.L., Chang, C.J., Smith, D.L.; Bench-Top Bioassays the Discovery of 
Bioactive Natural Products: an update, Nat. Prod. Chem., 9, 383-397 (1991) 

34.  Jimenez, O.F.A., Molina, G.J.A., Mendoza, P.N., Leon, C.F., Flores, P.B., Santos, 
S.E., Mandoki, I.J.: Cytostatic activity of coumarin metabolities and derivatives in 
the B-16-F-10 murine melanoma cell line, Melanoma Research, 9, 243-247 (1999) 

35.  Lee, K.H.: Novel antitumor agents from higher plants, Med. Res. Rev., 19, 569-596 
(1999) 

36.  Sağlam, H., Arar, G.: Cytotoxic activity and quality control determinations on 
Chelidonium majus, Fitoterapia, 74, 127-129 (2003) 

 


