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ABSTRACT
Aim. The aim of this paper is to provide an overview of the cytotoxic and anti-cancer properties of the major species of the 
genus Cistus. 
Materials and methods. Thirty four papers that discuss the medicinal history and current research of Cistus species as 
phytotherapeutics were used for this discussion.
Literature analysis.The growing popularity of the Cistus species of herbs is mainly due to its anti-inflammatory, antimicrobial, 
antifungal and antioxidant properties. The results of in vitro studies indicate that the presence of pear extract significantly affects 
leukemia, leukemia, breast, colon, ovarian, pancreatic, and melanoma carcinomas. The significant growth inhibition of these 
cells, underlines its valuable anti-tumor properties and allows for the possibility of use as a therapeutic aid.
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Introduction
Herbs are a natural source of compounds that demonstrate 
bioactivity in humans.1,2 Cistus species (Cistaceae) are of 
particular interest in the area of herbal plants because 
of the valuable aspects of pharmacological and antioxi-
dant activity.3-6

The Cistus species of the family Cistaceacea are peren-
nial shrubs naturally occurring in the Mediterranean, 
Europe and western Africa, and Asia.7,8,9 Cistus species have 
been used since antiquity in Mediterranean cultures for 

their medicinal properties. Scientific literature confirms 
their valuable phytotherapeutic properties as anti-inflam-
matory, antibacterial, antifungal, antiviral, anti-allergic, 
antimicrobial, and analgesic agents.10-18 Their biological 
activity is mainly due to antioxidant polyphenolic com-
pounds that are present which are considered as poten-
tial therapeutic agents in a wide range of diseases such as 
hypertension, diabetes, and Alzheimer’s disease among 
others.4,19-21 Representative Cistus species incanus and cre-
ticus are shown in Figures 1 and 2.
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Figure 1. Herb Cistus incanus 22 

The absence of antioxidant compounds such as phy-
totherapeutics in the human diet which provide the ability 
to deactivate free radicals can lead to dysfunction in the 
body, causing many diseases such as cancer, premature 
aging, and heart attacks.23-26

The aim of this paper is to characterize the cytotoxic 
and anti-cancer properties of the major species of the 
genus Cistus, with particular reference to the Cistus cre-
ticus subspecies cretenicus L., Cistus incanus L. and Cistus 
monspeliensis L., C. creticus ssp. Creticus, Cistus libano-
tis, C. villosus and C. monspeliensis, C. ladanifer and C. 
populifolius, C. salviifolius and their role as phytothera-
peutic compounds. 

Dimas et al. isolated 9 labdane diterpenes from the 
Cistus creticus subspecies cretenicus (L.) plant and ladano 
resin (extracted to the surface of leaves and stems of the 
plant). In vitro studies of the effects of the above diter-
penes on 14 lines of human leukemic cells (CCRF-CEM, 
MOLT-3 H33AJ-JA13, HUT78, H9 (T cell lines) KM3, 
NAMALWA, DAUDI SDK, JIYOYE, CCRF- HL 60 (pro-
myelocyte cell line) K562 (proerythrocytes) and U937 
(monocytes) indicated cytotoxic activity. (13E) -labd-13-
ene-8 alpha 15-diol showed cytotoxic activity against 13 
cell lines tested, while (13E) -labd-7,13-dienol showed 
activity only against the HL60 cell line.28

 In studies by Vitali et al., a significant effect of poly-
phenol compounds present in Cistus incanus L. and Cistus 
monspeliensis L. was indicated. These polyphenolic com-
pounds showed cytotoxic effects on the human prostate 
cells (PZ-HPV-7 and PNT1A) and the lung fibroblast cell 
line (V79-4) in a reduction of cell viability.29 These sub-
stances present in the extracts of Cistus incanus L. and 

Cistus monspeliensis L. may be beneficial in the treatment 
of benign prostatic hypertrophy (BPH).29

Studies of C. ladanifer and C. populifolius subspecies 
analyzed in vitro have confirmed their valuable antiox-
idant properties as well as cytotoxicity to human tumor 
cells. C. populifolius and C. ladanifer extract showed the 
ability to inhibit the proliferation of M220 pancreatic 
cancer cells and the breast cancer cells MCF7 / HER2 
and JIMT-1.30 The leaves of these plants are a source of 
water-soluble polyphenol extracts enriched with ellagi-
tannins with antioxidant activity, and their cytotoxic effect 
on neoplastic cells deserves further attention.

Figure 2. Herb Cistus creticus L. 27

Another subspecies of C. creticus ssp. has also been 
characterized by cytotoxic activity against tumor cells. 
Ethanol extracts of C. creticus ssp. present in culture 
inhibit the development of cervical cancer cell lines 
(HeLa), breast cancer (MDA-MB-453) and melanoma 
(FemX). It was determined that the agents responsible 
for this inhibition are present in the diterpenes type 
labdan purified extract.31
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The phytochemical studies of extracts from Cistus 
libanotis, C. villosus and C. monspeliensis, highlight their 
antiproliferative activity. When introduced to the culture, 
extracts from these species show great antiproliferative 
activity against human melanoma cell lines (A-375) than 
human breast cancer cells (MCF-7).32

El Euch et al. attempted to evaluate the difference in 
cytotoxicity between leaf extracts and flower buds (FB) 
of the Cistus salviifolius strain. They determined that the 
FB extract exhibited higher cytotoxic activity against 
OVCAR and MCF-7 ovarian cancer cells compared to 
leaves that were inactive at a concentration of 50 mg/L. 
The extract location was found to significantly affect the 
composition and biological activity of C. salviifolius.33

Studies have reported that extracts from Cistus 
incanus L. and pomegranate (Punica granatum L.) which 
are rich in polyphenolic compounds showed significant 
antioxidant activity. The addition of Cistus to breast can-
cer cell lines (MCF-7) and colon (LOVO) and addition of 
pomegranate extracts to both drug-sensitive and drug-re-
sistant (doxorubicin-resistant) tumor cells resulted in 
apoptosis.34 A higher proapoptotic effect of extract was 
observed in drug-sensitive cell lines than in drug-resis-
tant cells. The authors suggest that the extracted could be 
used by persons exposed to oxidative stress.34

Conclusion
The results of scientific research literature presented in 
this paper characterize Cistus species as a medicinal plant 
with biological activity with emphasis on their antitumor 
properties. This is due to the presence of polyphenolic 
compounds such as labdan type diterpens and ellagitan-
nins that may be considered potential therapeutic agents in 
the treatment of many cancers. However, the use of Cistus 
extracts as a complement to the treatment of human can-
cers requires further research to thoroughly understand 
the effects and interactions with recommended medicines.

References
1.	 Burt S. Essential oils: their antibacterial properties and 

potential applications in foods- a review. Int J Food Micro-
biol. 2004;94:223-53.

2.	 Kazimierczak R, Hallmann E, Sokołowska O, Rembiałkow-
ska E. Zawartość związków bioaktywnych w roślinach zie-
larskich z uprawy ekologicznej i konwencjonalnej. J Res 
Appl Agric Engng. 2011;55:200-5. 

3.	 Jeszka M, Faczyk E, Kobus-Cisowska J, Dziedzic K. Związki 
fenolowe– charakterystyka i znaczenie w technologii żyw-
ności. Nauka Przyroda Technologie. 2010;4:1-13.

4.	 Loizzo MR, Jemia MB, Senatore F, Bruno M, Menichini F, 
Tundis R. Chimistry and functional properties in preven-
tion of neurodegenerative disorders of five Cistus species 
essential oils. Food Chem Toxic. 2013;59:586-94. 

5.	 Riehle P, Vollmer M, Rohn S. Phenolic compounds in Cistus 
incanus herbal infusions - Antioxidant capacity and ther-

mal stability during the brewing process. Food Res Inter. 
2013;53:891-9.

6.	 Morales-Soto A, Oruna-Concha MJ, Elmore JS, et al. Volaile 
profile of Spanish Cistus plants as sources of antimicrobials 
for industrial applications. Industrial Crops and Products. 
2015;74:425–33. 

7.	 Comandini O, Contu M, Rinaldi AC. An overview of Cis-
tus ectomycorrhizal fungi. Mycorrhiza. 2006;16:381–95.

8.	 Guzmán B, Vargas P. Systematics, character evolution, 
and biogeography of Cistus L. (Cistaceae) based on ITS, 
trnL-trnF, and matK sequences. Molecular Phylogenetics 
and Evolution. 2005;37:644-60. 

9.	 Catoni R, Gratani L, Varone L. Physiological, morphological 
and anatomical trait variations between winter and summer 
leaves of Cistus species. Flora –Morphology, Distribution, 
Functional Ecology of Plants. 2012;207:442-9. 

10.	 Küpeli E, Yesilada E. Flavonoids with anti-inflammatory 
and antinociceptive activity from Cistus laurifolius L. leaves 
through bioassay-guided procedures. J Ethnopharmacol. 
2007;112:524-30.

11.	 Tomás-Menor L, Morales-Soto A, Barrajón-Catalán E, 
Roldán-Segura C, Segura-Carretero A, Micol V. Correla-
tion between the antibacterial activity and the composition 
of extracts derived from various Spanish Cistus species. 
Food Chem Toxic. 2013;55:313-22.

12.	 Demetzos C, Dimas K, Hatziantoniou S, Anastasaki T, 
Angelopoulou D. Cytotoxic and anti-inflammatory activity 
of labdane and cis-clerodane typediterpenes. Planta Med-
ica. 2001;67:614–8.

13.	 Hannig C, Spitzmüller B, Al-Ahmad A, Hannig M. Effects 
of Cistus-tea on bacterial colonization and enzyme activi-
ties of the in situ pellicle. J Dent. 2008;36:540-5.

14.	 Hannig C, Sorg J, Spitzmüller B, Al-Ahmad A, Hannig M. 
Polyphenolic beverages reduce initial bacterial adherence 
to enamel in situ. J Denti. 2009;37:560-6. 

15.	 Haouat AC, Sqalli H, Farah A, Haggoud A, Iraqui M. Activ-
ité antimycobactérienne des extraits de deux espèces maro-
caines du genre Cistus. Phytotherapie. 2013;11:365–72. 

16.	 Barros L, Dueñas M, Aloes CT, Silva S, Henriques M, 
Santos-Buelga C, Ferreira  ICFR. Antifungal activity 
and detailed chemical characterization of Cistus ladan-
ifer phenolic extracts. Industrial Crops and Products. 
2013;41:41–5.

17.	 Pomponio R, Gotti R, Santagati NA, Cavrini V. Analysis of 
catechins in extracts of Cistus species by microemulsion 
electrokinetic chromatography. J Chromatogr A. 2003; 
990:215-23.

18.	 Toniolo C, Nicoletti M. HPTLC Analyses on Different Pop-
ulations of Cistus salvifolius L. Austin Chromatography. 
2014;1:1-4. 

19.	 Barrajón-Catalán E, Fernández-Arroyo S, Roldán C, et 
al. A systematic study of the polyphenolic composition 
of aqueous extracts deriving from several Cistus genus 
species. Evolutionary relationship. Phytochem Anal. 
2011;22:303-12.



168 European Journal of Clinical and Experimental Medicine 2017; 15 (2): 165–168

20.	 Rauha JP, Remes S, Heinonen M, et al. Antimicrobial effects 
of Finnish plant extracts containing flavonoids and other 
phenolic compounds. Inter J Food Microbiol. 2000;56:3–12. 

21.	 Middleton EJR, Kandaswami C, Theoharides TC. The effects 
of plant flavonoids on mammalian cells: implications for 
inflammation, heart disease, and cancer. Pharmacological 
Review. 2000;52:673-751.

22.	 Swett R. Cistineae: the Natural oreder of cissus, or Rock-
rose. London, James Ridgeway.1652-1830;1-487. 

23.	 Dietrych-Szóstek D, Burda S. Występowanie i rola przeci-
wutleniaczy w żywności. Biuletyn Informacyjny, Instytut 
Uprawy, Nawożenia i Gleboznastwa. 1999;11:18-22.

24.	 Heinonen IM, Meyer AS. Antioxidant in fruits, berries, veg-
etables. Friut and vegetable processing– Improving quality. 
Ed. W. Jongen. Cambridge, Woodhesd Publishing Ltd and 
CRC Press, LLC;2002.

25.	 Madsen HL, Andersen CM, Jorgensen LV, Skibsed LH. Rad-
ical scavenging by dietary flavonoids. A kinetic study of 
antioxidant efficiencies. EUR Food Res Technol. 2000;211: 
240-6.

26.	 Szajdek A, Borowska J. Właściwości przeciwutleniające 
żywności pochodzenia roślinnego. Żywność Nauka Tech-
nologia Jakość. 2004;4:5-28.

27.	 Sarapan Pagi Biblika site. http://www.sarapanpagi.org/
tanaman-indah-dalam-alkitab-vt6580-20.html. Accessed 
March 7, 2016. 

28.	 Dimas K, Demetzos C, Marsellos M, Sotiriadou R, Mala-
mas M, Kokkinopoulos D. Cytotoxic activity of labdane 

type diterpenes against human leukemic cell lines in vi‐tro. 
Planta Medica. 1998;64:208-11.

29.	 Vitali F, Pennisi G, Attaguile G, Savoca F, Tita B. Antiprolif-
erative and cytotoxic activity of extracts from Cistus incanus 
L. and Cistus monspeliensis L. on human prostate cell lines. 
J Natural Product Research. Formerly Natural Product Let-
ters. 2011;5:188-202.

30.	 Barrajón-Catalán E, Fernández-Arroyo S, Saura D,et al. 
Cistaceae aqueous extracts containing ellagitannins show 
antioxidant and antimicrobial capacity, and cytotoxic 
activity against human cancer cells. Food Chem Toxicol. 
2010;48:2273–82. 

31.	 Skorić M, Todorović S, Gligorijević N, Radulovic S. Cyto-
toxic activity of ethanol extracts of in vitro grown Cistus 
creticus ssp. creticus L. on human cancer cell lines. Ind Crop 
Prod. 2012;38:153-9.

32.	 Jemia MB, Kchouk ME, Senatore F, et al. Antiproliferative 
activity of hexane extract from Tunisian Cistus libanotis, 
Cistus monspeliensis and Cistus villosus. Chem Cent J. 
2013;7:47-54.

33.	 El Euch SK, Bouajila J, Bouzouita N. Chemical composi-
tion, biological and cytotoxic activities of Cistus salviifo-
lius flower buds and leaves extracts. Industrial Crops and 
Products. 2015;76:1100-5.

34.	 Moreira H, Ślęzak A, Szyjka A, Oszmiański J, Gąsiorowski 
K. Antioxidant and cancer chemopreventive activities of 
cistus and pomegranate polyphenols. Acta Poloniae Phar-
maceutica - Drug Research. 2017;74:688-98. 


