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ABSTRACT
Plants, plant extracts and natural compounds are important source of new drugs.
Vincetoxicum species are traditionally used for the treatment of many disease in European and
Chinese folk medicine. V. canescens subsp. canescens has been used for treatment of fungal
infections in traditional medicine in east part of Turkey. Many biological activities including
antibacterial, antifungal, antidiarrheal, antispasmodic, antileishmanial, antimalarial, cytotoxic,
antifeedant and growth inhibition have been shown for several Vincetoxicum species (e.g
V.rossicum, V.stocksii, V.nigrum, V.hirundinaria) in scientific reports.
In this study five Vincetoxicum taxa (V. canescens subsp. canescens, V. canescens subsp.
pedunculata, V. fuscatum subsp. fuscatum, V. fuscatum subsp. boissieri and V. parviflorum) were
collected from their natural habitats in different parts of Turkey and thirty different polarity
extracts (dichloromethane, methanol:dichloromethane (1:1), methanol) and ten total ethanol
extracts were prepared from their roots and aerial parts. These extracts were evaluated for their
possible antifungal activity against widespread filamentous fungus Aspergillus fumigatus by using
the agar dilution method.
In tested forty extracts, the highest antifungal effect was detected for dichloromethane
extracts obtained from roots and aerial parts of V. parviflorum and roots of V. canescens subsp.
canescens against A. fumigatus (45.86 % inhibition value). This is the first study on antifungal
effect of Vincetoxicum species against A. fumigatus.
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BEŞ VINCETOXICUM TAXONUNUN FARKLI POLARİTEDEKİ EKSTRELERİNİN
ASPERGILLUS FUMIGATUS'A KARŞI ANTİFUNGAL ETKİSİNİN
DEĞERLENDİRİLMESİ
ÖZET
Bitkiler, bitki ekstreleri ve doğal bileşikler yeni ilaçların önemli kaynağıdır. Vincetoxicum
türleri Avrupa ve Çin halk tıbbında bir çok hastalığın tedavisinde geleneksel olarak
kullanılmaktadır. V. canescens subsp. canescens Türkiye'nin doğusunda geleneksel tıpda fungal
enfeksiyonların tedavisinde kullanılmaktadır. Çeşitli Vincetoxicum türleri (örneğin V.rossicum,
V.stocksii, V.nigrum, V.hirundinaria) için antibakteriyal, antifungal, antidiyareik, antispazmodik,
antileishmaniyal, antimalaryal, sitotoksik, antifeedant ve büyüme inhibisyonu gibi bir çok
biyolojik aktivite bilimsel çalışmalarda gösterilmektedir.
Bu çalışmada beş Vincetoxicum taksonu (V. canescens subsp. canescens, V. canescens
subsp. pedunculata, V. fuscatum subsp. fuscatum, V. fuscatum subsp. boissieri and V. parviflorum)
Türkiye'nin farklı bölgelerinde, doğal habitatlarından toplanmış ve kök ve toprak üstü kısımlarıdan
farklı polaritede otuz ekstre (diklorometan, metanol:diklorometan (1:1), metanol) ve on total etanol
ekstresi hazırlanmıştır. Bu ekstreler muhtemel antifungal aktiviteleri için yaygın filamentöz fungus
Aspergillus fumigatus'a karşı agar dilüsyon yöntemi kullanılarak değerlendirilmiştir.
Test edilen 40 ekstre içerisinde, A. fumigatus'a karşı en yüksek antifungal etki V.
parviflorum'un kök ve toprak üstü kısımlarından ve V. canescens subsp. canescens'in köklerinden
elde edilen diklorometanlı ekstrelerde saptanmıştır (45.86 % inhibisyon değeri). Bu, A. fumigatus'a
karşı Vincetoxicum türlerinin antifungal etkileri üzerine yapılmış ilk çalışmadır.
Anahtar kelimeler: Antifungal aktivite, Aspergillus fumigatus, Agar dilüsyon yöntemi,
Vincetoxicum
**Bu çalışma XX. Bitkisel İlaç Hammaddeleri Toplantısı (BİHAT), Antalya, 10-13 Ekim 2012,
P40 poster numarası ile sunulmuştur.
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INTRODUCTION
Aspergillus species are ubiquitous saprophytes in nature1-3 included approximately 182
species4 and found in soil and on various dead organic matter2. One of the most common species
A. fumigatus2,5 is an environmentally widespread filamentous fungus5,6 which is the reason of over
than 90 % of human infections7. A. fumigatus especially infects immunocompromised patients3,8
and intensive care units patients9 by leading life-threatening infections such as aspergillosis3,8.
Additionally, healthy individuals may under risk of asthma and allergic sinusitis because of this
fungus5.
Some of antifungal agents used in fungal infections have toxic effects with risk of
developing resistance on human beings6,10. Therefore, it is needed to explore new and effective
therapies for treatment of fungal infections6,8. It seems that one of the popular ways of exploring
new antifungal drugs is using plant extracts or various types of natural compounds10,11. Previous
studies indicated that approximately 40% of antifungal agents were naturally originated10.
The genus Vincetoxicum N.M. Wolf, which is belonging to Apocynaceae, subfamily
Asclepiadoideae12,13, comprises nearly 100 species distributed throughout Asia, Japan, Europe14,15
and North America16,17. Some species of the genus have been used in different traditional
medicinal systems12,18-20. Poultice of V. stocksii Ali & Khatoon has been used for the treatment of
wounds and injuries in Pakistan and also in the same area traditionally known as antileishmanial
plant. Antileishmanial and antimalarial effects of V. stocksii were comfirmed in scientific reports19.
V. canescens (Willd.) Decne. subsp. canescens is locally known as "Zilasur" and it has been used
for the treatment of scabies and fungal infections in east part of Turkey21. Furthermore, crushed
fruits and leaves of the V. canescens subsp. canescens was externally used for treatment of fungal
infections in Ovacık (Tunceli)22. Antifungal and antibacterial activities of V. rossicum (Kleo.)
Barb., V. nigrum (L.) Moench23,24 and V. stocksii19,25 have been reported in previous studies.
Vincetoxicum is one of the largest genera of the subfamily Asclepiadoideae in Turkey which is
represented by 10 taxa that three of them (V. canescens subsp. pedunculata Browicz, V. fuscatum
subsp. boissieri (Kusn) Browicz and V. parviflorum Decne.) being endemic to Turkey26,27. The aim
of the study was to investigate antifungal activities of four different polarity extracts from five
Vincetoxicum taxa (V. canescens subsp. canescens, V. canescens subsp. pedunculata, V. fuscatum
subsp. fuscatum (Hornem) Reichb., V. fuscatum subsp. boissieri and V. parviflorum) against A.
fumigatus.
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MATERIAL AND METHODS
Plant material
The plant materials were obtained from their natural habitats in different regions of Turkey
during the summer of 2009. The samples identity was done by one of the authors (S. Güzel) and
authenticated by Dr. Ahmet İlçim. (Department of Biology, Faculty of Arts and Science, Mustafa
Kemal University, Antakya, Turkey). The dried voucher specimens were preserved in the
herbarium (Herbarium of the Mustafa Kemal University-MKUH). The locality of plant materials
were shown in Figure 1 and the voucher numbers were noted in paranthesis.

Figure 1: Locality of collected Vincetoxicum taxa.
(1:V. canescens subsp. canescens (MKUH 1283); 2: V. canescens subsp. pedunculata (MKUH 1284); 3: V.
fuscatum subsp. fuscatum (MKUH 1315); 4: V. fuscatum subsp. boissieri (MKUH 1316); 5: V. parviflorum
(MKUH 1334))

Chemicals and reagents
Analytical-reagent grade chemicals were used in the study. Dichloromethane was obtained
from Sigma Chemical Company (USA) and ethanol and methanol were obtained from Merck
(Germany). All the solutions were done by using distilled water.
Extraction procedure
The roots and aerial parts of the plants were air-dried at room temperature then
mechanically powdered. 100 g of each plant material was sequentially extracted three times with
600 ml of CH2Cl2, MeOH: CH2Cl2 (1:1) and MeOH at room temperature to give crude extracts.
For total ethanol extracts 100 g of plant powders were macerated twice with 720 ml of 96 % EtOH
then sonicated for 30 min. and left a night to shake at room temperature. Whatman No:1 filter
papers were used for separately filtration procedures of all suspensions and filtrates were collected
to evaporate for removing solvents under reduce pressure by using vacuum evaporator (HeidolphRotar TLR 1000) at 35-40 °C. The all extracts were stored in the dark at 4 °C.
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Antifungal Activity
A. fumigatus: The tested fungus were isolated from contaminated stored corn from
pathogenic fungi collection of The Crop Research Institute, Prague, Czech Republic. Fungal
strains were maintained on potato carrot agar (slant agar) at 4 °C. Subcultivations and following
application of the strains were performed in the Bio Security Level 2 laboratory (BSL 2) by acting
in accordance with the instruction of the BSL procedure of the tested fungi.
Inhibitory effects of the forty extracts obtained from different parts of studied Vincetoxicum
taxa on growth of A. fumigatus at 1 mg/ml concentration were evaluated by using the agar dilution
method28. The extracts were dissolved in appropriate solvent with an equal volume then each
dissolved sample was completely diluated in potato dextrose agar (PDA) at 1 mg/mL
concentration. 0.75 % (v/v) was the last concentration of the solvent in PDA. Before inoculation of
the petri dishes with assay discs (0.4 cm), the dishes with 9.0 cm diam. were prepared and after
inoculation they cut from the periphery of the target fungi with 7-day-old culture. These
applications were performed at steril conditions. Also an equal volume of appropriate solvents
with no extracts were used as a control. Incubation of all the control and the treated sets were done
at 21°C in the dark for 7 days. The formula given below was used for measuring the percent
inhibition of the A. fumigatus's radial growth28.
Percent inhibition = (DC − DT)/DC × 100
DC: Control sets' colony diam.
DT: Treated sets' colony diam (28).
Statistical analysis
Percentages were transformed to arcsine square root values for analysis of variance
(ANOVA). Tukey’s test (P < 0.05) was used to analyze for significant differences among the test
extracts for inhibition efficiency. Means (±standard errors) of untransformed data are reported.

RESULTS
The aerial part and root extracts of five Vincetoxicum taxa were screened for antifungal
activity against A. fumigatus at 1 mg/ml concentrations by agar dilution method. In all tested
extracts, the CH2Cl2 extracts of both tested parts of V. parviflorum and root of V. canescens subsp.
canescens were displayed the highest inhibitory effect with 45.86 % against the target fungus
(Table 1-2). The CH2Cl2 and total EtOH extracts of roots of V. fuscatum subsp. fuscatum, CH2Cl2
extract of roots of V. fuscatum subsp. boissieri and MeOH:CH2Cl2 (1:1) extract of roots of V.
parviflorum displayed inhibitory effect with 44.36 %, 41.35 %, 42.86 % and 39.85 %, respectively.
Inhibitory effect of other fourteen root extracts were in the range of 36.84-12.03 % (Table 1).
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The aerial parts of total EtOH and CH2Cl2 extracts of V. canescens subsp. pedunculata and
total EtOH extract of V. parviflorum showed inhibitory effect with 41.35 %, 39.85 % and 39.10 %,
respectively. Inhibitory effect of other sixteen extracts obtained from aerial parts were in the range
of 36.84-3.01 %. (Table 2). Additionally, MeOH extracts of the roots and aerial parts were less
active than the other tested extracts.

Table 1: Comparison of % inhibition values of root extracts of tested plants
(1 mg/mL concentration).
V. canescens
V. canescens subsp. V. fuscatum
V. fuscatum
V.
Extracts
subsp. canescens pedunculata *
subsp. fuscatum subsp. boissieri* parviflorum*
CH2Cl2
45.86±0.5a
32.33±0.6a
44.36±0.8a
42.86±0.7a
45.86±0.3a
MeOH:CH2Cl2 (1:1)
36.84±1.8ab
25.56±0.3b
33.83±0.4b
27.82±0.8c
39.85±0.7b
MeOH
16.54±0.9c
22.56±0.5b
12.03±0.3c
14.29±0.3d
13.53±0.2d
Total EtOH
32.33±0.8b
34.32±0.7a
41.35±0.6a
33.83±0.3b
23.31±0.5c
ANOVA F, P**
84.22; 0.0001
42.62; 0.035
54.12; 0.0001
125.35; 0.0001 81.32; 0.0001
* Endemic taxon.
Mean growth inhibition (± S.E) within a column follower by the same letter do not differ significantly according to the
least significant difference (Turkey’s HSD test, P<0.05). Numbers represent the average efficiency (in %) of the
extract compared with the control. **ANOVA parameters - F-value, P-significantly level

Table 2: Comparison of % inhibition values of aerial part extracts of tested plants
(1 mg/mL concentration).
Extracts
CH2Cl2

V. canescens
subsp. canescens
32.33±0.3a

V. canescens subsp. V. fuscatum
pedunculata*
subsp. fuscatum
39.85±0.8a
27.82±2.1ab

V. fuscatum
V.
subsp. boissieri* parviflorum*
36.84±1.3a
45.86±2.3a

MeOH:CH2Cl2 (1:1)
MeOH
Total EtOH

18.88±2.5b
3.01±0.6c
26.56±1.7ab

25.56±0.6b
16.54±0.5c
41.35±1.5a

34.59±0.5a
7.52±0.5c
25.56±1.5b

23.31±0.5b
6.77±0.8c
28.57±2.5ab

27.82±0.8b
6.02±0.7c
39.10±3.5a

ANOVA F, P**

79.55; 0.0001

98.52; 0.0001

95.72; 0.0001

67.88; 0.0001

69.52; 0.0001

* Endemic taxon.
Mean growth inhibition (± S.E) within a column follower by the same letter do not differ significantly according to the
least significant difference (Turkey’s HSD test, P<0.05). Numbers represent the average efficiency (in %) of the
extract compared with the control. **ANOVA parameters - F-value, P-significantly level
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DISCUSSION
Five Vincetoxicum taxa were screened for their antifungal activity against A. fumigatus at 1
mg/ml concentrations. In all tested extracts, the CH2Cl2 extracts of roots and aerial parts of V.
parviflorum and root of V. canescens subsp. canescens were showed the highest inhibitory effect
against the target fungus (45.86 % inhibition value) (Table 1-2).
Antimicrobial activity of Vincetoxicum species showed in a few study23-25. Zaidi and Crow
(2005) reported that five fractions (hexane, ethyl acetate, chloroform, butanol and water) of
methanol extract of V. stocksii had been investigated for antimicrobial activity against 12 fungal
strains including A. flavus and A. niger and 12 bacterial strains. They found that V. stocksii
exhibited significantly effectiveness against C. albicans, B. subtilis and B. cereus25. Mogg et al.
(2008) demonstrated that ethanolic extracts of roots, leaves and fruits of V. rossicum had
antifungal and antibacterial activities against some filamentous and yeast-like fungi and gram (-)
and gram (+) bacteria23.
Literature data indicated that the all parts of Vincetoxicum species contain triterpenoids29,30,
alkaloids31,32 and steroids29,30,33; aerial parts contain alkanols30 and phenolics25,34,35 and roots
contain volatile compounds, acetophenone29, saponins27 and sugars33. Previous studies showed that
plant extracts including essential oils, alkaloids, terpenes and flavonoids had antimicrobial
activities11.
Medicinal plants used traditionally in several medicinal systems are important source of
plant extracts, natural compounds and their derivatives. Their natural abundance, with high
availability, broad range effectiviness and being less expensive than other options are another
properties of plants and plant derived products to why evaluating to find safer, cheaper and less
toxic novel fungal agents for treatment of fungal infectious10. Literature data indicated that
different part of Vincetoxicum species had antifungal activity against some fungus23,25, while there
is no study on A. fumigatus. According to the literature this is the first study that investigation on
antifungal effect of Vincetoxicum species against A. fumigatus. Our results showed that effect of
tested plants were not enough to design further studies. Therefore, in future Vincetoxicum species
studied in this research will be tested against various fungus for their antifungal activities.
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