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Abstract

A convincing number of studies indicating that alkaloids such as chelidonine and sanguinarine 
together with other secondary metabolites exhibit potent antibacterial, antifungal, and antiparasitic 
properties prompted us to examine the antimicrobial efficacy of Chelidonium majus L., a repre-
sentative of the Papaveraceae family, against Staphylococcus aureus subsp. aureus Rosenbach 
(ATCC® 29213™) (mecA negative, Oxacillin sensitive, weak β-lactamase producing strain), S. aureus 
NCTC® 12493™ (mecA positive, Methicillin-resistant, EUCAST QC strain for cefoxitin), Esche-
richia coli (Migula) Castellani and Chalmers (ATCC® 25922™), E. coli (Migula) Castellani and 
Chalmers (ATCC® 35218™). In the current work, we decided to evaluate the antimicrobial efficacy 
of ethanolic extracts derived from stalks and roots of C. majus, as well as commercial 100% natural 
fatty celandine oil (Botanica, Russia) against different S. aureus and E. coli strains. Fresh stalks and 
roots were washed, weighed, crushed, and homogenized in 96% ethanol (in proportion of 1:19, w/w) 
at room temperature. The extracts were then filtered and investigated for their antimicrobial activity. 
Antimicrobial activity was determined using the agar disk diffusion assay. The extracts obtained from 
roots and stalks of C. majus and commercial natural fatty celandine oil exhibited different antibac-
terial activities against tested strains. The ethanolic extracts of C. majus revealed weak antibacterial 
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activity against both E. coli (Migula) Castellani and Chalmers (ATCC® 25922™) and E. coli (Migu-
la) Castellani and Chalmers (ATCC® 35218™) strains. The highest antibacterial activity was demon-
strated for stalk extracts of C. majus against S. aureus NCTC® 12493™ compared to the control 
samples. We observed similar trends when measuring the zones of growth inhibition according to 
S. aureus subsp. aureus Rosenbach (ATCC® 29213™) strain. Since the antimicrobial efficacy of 
medicinal plants varies according to the accumulation of secondary metabolites (i.e., alkaloids, fla-
vonoids, tannins, etc.), it is not surprising that differences in this efficacy have been noted even using 
samples taken from the same plant but different parts of the plant (stalks, roots). The antimicrobial 
activity of crude ethanolic extracts obtained from stalks and roots of greater celandine can be attribut-
ed to specific compounds or a combination of compounds. The current study lays the foundation for 
future research to confirm the potential use of C. majus as a candidate for the treatment of infections 
caused by S. aureus and E. coli in human and veterinary medicine.

Key words: antibacterial activities, Chelidonium majus L., Staphylococcus aureus subsp. aureus, 
Escherichia coli strains, coastal zones, Pomeranian regions

INTRODUCTION

Coastal zones are the transition between continents and the ocean (Lakshmi 2021). 
A wide number of human activities take place here, some of them being potential 
sources of different substances toward the marine environment. The coastal zone is 
the site of intimate interactions between land, ocean, and atmosphere, making it ex-
tremely active, both biologically and geochemically. It is also dynamic both spatially 
and temporally, and thus very complex and difficult to study representatively (Kusky 
2008). The coastal areas of the Baltic Sea are also home to diverse ecosystems that 
provide goods and services essential to human well-being. Recognizing, understand-
ing, and appreciating the various goods and services provided by coastal ecosystems, 
especially provisioning and cultural services, is of great importance today (White et al. 
2013). Systematic research of flora and fauna of the Kashubian-Pomeranian zone and 
obtaining pharmaceuticals from them are fundamentally connected with human health 
and nutrition, which enforces actions to protect these ecosystems (Barbier et al. 2011).
For a long time, the flora of the Baltic zone has been impressed with its diversity in 
terms of the medicinal plants found there (Saunders et al. 2020). Plants belonging to 
the Papaveraceae family also consist of the flora of the coastal zone of the Baltic Sea. 
Recent scientific reports demonstrate the remarkable antimicrobial properties of plants 
belonging to the Papaveraceae family (Zielińska et al. 2018, 2021). 
Antibiotic resistance and its wider implications present us with a growing healthcare 
crisis. Recent research points to the environment as an important component for the 
transmission of resistant bacteria and the emergence of resistant pathogens (Mattner 
et al. 2012). However, a deeper understanding of the evolutionary and ecological pro-
cesses that lead to the clinical appearance of resistance genes is still lacking, as is 
knowledge of environmental dispersal barriers (Michael et al. 2013, O’Neill 2014). 
The increase in multi-drug resistance to bacterial infections is a worldwide dilemma. 
Recovery from systemic or local bacterial infections can be lengthy and costly, with the 
clinical challenges being further complicated when bacteria acquire resistance to cur-
rent antibiotics. At the heart of the problem is the inability to treat established biofilms 
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with standard antibiotic therapy, including fluoroquinolones. One of the earliest appli-
cations of whole-genome sequencing in public health was teasing out epidemiolog-
ical associations in hospital-acquired infections. Within a few years, whole-genome 
sequencing began to be used more widely for elucidating and interrupting transmission 
pathways in hospital outbreaks, such as those caused by methicillin-resistant Staphy-
lococcus aureus (MRSA) and carbapenem-resistant Klebsiella pneumonia (Nasr et al. 
2013, Polvoy et al. 2020). Therefore, it is important to look for alternative solutions, 
such as medicinal plants (Lai and Roy 2004). Herbal medicine is considered to be an 
effective alternative to chemical medicine. Wild and introduced medicinal plants are 
used as a source of raw materials for obtaining a lot of effective remedies. Currently, 
about forty percent of medicines comprise herbal active ingredients, and the demand 
for medicinal herbs continues to increase (Sumner et al. 2015).
Greater celandine, Chelidonium majus L. (CM, Papaveraceae), is a valuable medicinal 
plant which is widely distributed in Europe and Asia and also introduced in Northern 
America. CM is a plant of great interest for its wide use in folk medicine and also in 
official phytotherapy (Zielińska et al. 2018, 2019). This species is known to synthesize 
a broad range of secondary metabolites which provide its therapeutic properties. The 
most common group of these secondary metabolites are isoquinoline alkaloids (1-2% 
in the herb and 2-4% in the roots), including chelidonine, berberine, sanguinarine, cop-
tisine, chelerythrine and protopine. CM is a medicinal plant well-known as a valuable 
source of isoquinoline alkaloids, which has a variety of pharmacological properties 
including anti-viral and anti-bacterial effects (Amal and Banerji 2015).
Considering the points highlighted above and based on previous results obtained in our 
laboratory, the current study aimed to find out in vitro the possible antimicrobial activity 
of the ethanolic extracts derived from roots and stalks of CM, as well as commercial 
100% natural fatty celandine oil (Botanica, Russia) against two Escherichia coli and 
Staphylococcus aureus strains.

MATERIALS AND METHODS 

Collection of plant material

Plant materials (Fig. 1B) were harvested from natural habitats on the territory of the 
Kartuzy district (54°20′N 18°12′E) in the Pomeranian province (northern part of Po-
land) (Fig. 1A). Kartuzy is located about 32 kilometers (20 miles) west of Gdańsk 
and 35 km (22 miles) south-east of the town of Lębork on a plateau at an altitude of 
approximately 200 meters (656 feet) above sea level on average. The plateau, which 
is divided by the Radaune River, comprises the highest parts of the Baltic Sea Plate 
(www.kartuzy.pl). Plants were collected from urban (n = 5) and rural agglomerations 
(n = 15) on the territory of the Kartuzy district.
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Fig. 1. Location of Kartuzy in the map of Poland (A), where the greater celandine (B) was 
collected

Preparation of plant extracts

The collected roots and stalks were brought into the laboratory for antimicrobial stud-
ies. Freshly washed samples were weighed, crushed, and homogenized in 96% ethanol 
(in proportion 1:19, w/w) at room temperature. The extracts were then filtered and 
investigated for their antimicrobial activity.

Bacterial test strain and growth conditions

For this study, а panel of organisms including Staphylococcus aureus subsp. aureus 
Rosenbach (ATCC® 29213™) (mecA negative, Oxacillin sensitive, weak β-lactamase 
producing strain), S. aureus NCTC® 12493™ (mecA positive, Methicillin-resistant, 
EUCAST QC strain for cefoxitin), Escherichia coli (Migula) Castellani and Chalmers 
(ATCC® 25922™), E. coli (Migula) Castellani and Chalmers (ATCC® 35218™) were 
used. The cultivation medium was trypticase soy agar (Oxoid®, UK), supplemented 
with 10% defibrinated sheep blood. Cultures were grown aerobically for 24 h at 37°C. 
The cultures were later diluted with a sterile solution of 0.9% normal saline to approx-
imate the density of 0.5 McFarland standard. The McFarland standard was prepared by 
inoculating colonies of the bacterial test strain in sterile saline and adjusting the cell 
density to the specified concentration (CLSI 2014). 

The disk diffusion method for evaluation of antibacterial activity of plant extracts

Strains tested were plated on TSA medium (Tryptone Soy Agar) and incubated for 24 
h at 37°C. Then the suspension of microorganisms was suspended in sterile PBS and 
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the turbidity adjusted equivalent to that of a 0.5 McFarland standard. The antimicrobial 
susceptibility testing was done on Muller–Hinton agar by disk diffusion method (Kir-
by–Bauer disk diffusion susceptibility test protocol) (Bauer et al. 1966). Muller–Hinton 
agar plates were inoculated with 200 µl of standardized inoculum (108 CFU/mL) of 
the bacterium and spread with sterile swabs. 
Sterile filter paper disks impregnated by extract or commercial 100% natural fatty 
celandine oil were applied over each of the culture plates, 15 min after bacteria sus-
pension was placed. A negative control disk impregnated by sterile 96% ethanol was 
used in each experiment. After culturing bacteria on the plates with filter paper disks 
impregnated by extract or commercial 100% natural fatty celandine oil, they were 
incubated for 24 h at 37°C. The assessment of antimicrobial activity was based on 
the measurement of the diameter of the inhibition zone formed around the disks. The 
diameters of the inhibition zones were measured in millimeters and compared with 
those of the control disks. The activity was evidenced by the presence of a zone of 
inhibition surrounding the disks (CLSI 2014). The results of the disk diffusion test 
are “qualitative,” in that a category of susceptibility (i.e., susceptible, intermediate, 
or resistant) is derived from the test rather than a  minimum inhibitory concentration 
MIC (Jorgensen and Ferraro 2009).

Statistical analysis

Zone diameters were determined and averaged. Statistical analysis of the data obtained 
was performed by employing the mean. All variables were randomized according to 
the antibacterial activity of tested extracts and commercial 100% natural fatty celan-
dine oil. The data were analyzed using one-way analysis of variance (ANOVA) using 
Statistica software, version 13.3 (TIBCO Software Inc., Kraków, Poland) (Zar 1999). 
The following zone diameter criteria were used to assign susceptibility or resistance 
of bacteria to the phytochemicals tested: Susceptible (S) ≥ 15 mm, Intermediate (I) = 
10-15 mm, and Resistant (R) ≤ 10 mm (Okoth et al. 2013).

RESULTS AND DISCUSSION

Zone of growth inhibitions of different E. coli and S. aureus strains induced by extracts 
derived from roots and stalks of C. majus, as well as commercial 100% natural fatty 
celandine oil (Botanica, Russia) are shown in Figs 2 and 3.
No statistically significant changes in the diameters of inhibition zones against strains 
studied compared to the controls were observed. The extracts derived from stalks of 
greater celandine showed weak antimicrobial activity against E. coli (Migula) Cas-
tellani and Chalmers (ATCC® 25922™) strain, where the zone of growth inhibition 
was (8.2 ± 0.15 mm ) compared to the control samples (7.92 ± 0.84 mm). This was 
an increase in the zone of growth inhibition only by 3.5% (p > 0.05). Root extracts 
also showed similar activity (8.08 ± 0.23 mm) against this strain compared to the control 
samples (7.92 ± 0.84 mm), where there was a 2% increase (p > 0.05). The zone of growth 
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Fig. 2. Zone of growth inhibitions of different Escherichia coli strains induced by extracts 
derived from roots and stalks of C. majus collected from different areas of Pomeranian region, 
as well as commercial 100% natural fatty celandine oil (Botanica, Russia) in millimeter (n = 8) 
compared to 96% ethanol (control samples)

inhibition against E. coli (Migula) Castellani and Chalmers (ATCC® 25922™) and 
E. coli (Migula) Castellani and Chalmers (ATCC® 35218™) strains after treatment with 
greater celandine oil was smaller compared to the control samples, i.e. (7.9 ± 0.79 mm) 
vs. (7.92 ± 0.84 mm), (6.5 ± 0.69 mm) vs. (7.51 ± 0.91 mm). Low antimicrobial activity 
(0.5% increase compared to control samples) against E. coli (Migula) Castellani and 
Chalmers (ATCC® 35218™) strain was shown for root extracts of C. majus (7.55 ± 
0.18 mm) against control samples (7.51 ± 0.91 mm). In contrast, when analyzing the 
zone of growth inhibition after the application of stalk extracts against E. coli (Migula) 
Castellani and Chalmers (ATCC® 35218™) strain, we did not record results that exceed-
ed the values of the control samples, i.e.(7.38 ± 0.15 mm) vs. (7.51 ± 0.91 m) (Fig. 2).
Other results were obtained after measuring the zones of growth inhibition of S. aureus 
NCTC® 12493™ and S. aureus subsp. aureus Rosenbach (ATCC® 29213™) strains (Fig. 3). 
The highest antibacterial activity was demonstrated for stalk extracts of CM (13.65 
± 0.6 mm) against S. aureus NCTC® 12493™ compared to the control samples (9.12 ± 
0.95 mm). We observed similar trends when measuring the zones of growth inhibi-
tion according to Staphylococcus aureus subsp. aureus Rosenbach (ATCC® 29213™) 
strain, i.e. (12.43 ± 0.28 mm) compared to the controls (8.56 ± 0.75 mm). Root extracts 
also exhibited significant activity against S. aureus subsp. aureus Rosenbach (ATCC® 
29213™) strain – (11.45 ± 0.91 mm vs. 8.56 ± 0.75 mm) as opposed to strain S. aureus 
NCTC® 12493™ (9.45 ± 0.27 mm) as compared to the controls (9.12 ± 0.95 mm). Greater 
celandine oil exhibited no antibacterial activity against S. aureus NCTC® 12493™ 
strain by measuring the zones of growth inhibition (8.8 ± 0.79 mm vs. 9.12 ± 0.95 mm). 
It showed low antimicrobial activity against strain S. aureus subsp. aureus Rosenbach 
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(ATCC® 29213™) strain, i.e. the zones of growth inhibition was (9.5 ± 0.79 mm) 
compared to the control samples (8.56 ± 0.75 mm) (Fig. 3).

Fig. 3. Zone of growth inhibitions of different Staphylococcus aureus strains induced by ex-
tracts derived from roots and stalks of C. majus collected from different areas of Pomeranian 
region, as well as commercial 100% natural fatty celandine oil (Botanica, Russia) in millimeter 
(n = 8) compared to 96% ethanol (control samples)

In our previous studies (Stefanowski et al. 2021a), we obtained different results to 
the zone of growth inhibitions against different strains induced by extracts derived 
from roots and stalks of CM collected from different areas of the Pomeranian region. 
We demonstrated high antimicrobial activity of both stalk and root extracts of CM 
collected from urban areas against S. aureus subsp. aureus Rosenbach (ATCC® 
29213™) by measuring zones of growth inhibition (for root extracts 16.9 mm, for 
stalks extracts 13.6 mm) compared to the control samples (8.8 mm). We also noted 
that stalk extracts of CM collected from both urban (15.3 mm) and rural (13.1 mm) 
agglomerations exhibited high antibacterial activity against S. aureus NCTC® 12493™ 
strain compared to the control samples (9.1 mm) by statistically significantly increasing 
the zones of growth inhibition. Our subsequent studies against Enterococcus faecalis 
(Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 51299™), E. coli (Migula) 
Castellani and Chalmers (ATCC® 25922™), E. coli (Migula) Castellani and Chalmers 
(ATCC® 35218™) strains revealed that stem extracts of CM exhibited significant anti-
bacterial effects measured as the zone of growth inhibition (Stefanowski et al. 2021a).
In our previous study, we also demonstrated high antimicrobial activity of CM extracts 
against the E. coli strain, which was isolated locally from the wounds. CM extracts derived 
from stalks showed antimicrobial properties by a statistically significant increase in 
growth inhibition zone against E. coli [(12.97 ± 1.02) mm] compared to control sam-
ples [(7.2 ± 0. 81) mm]. It was evident from this study that stalk extracts exhibited the 
highest antibacterial activity against E. coli. Other results were obtained after another 
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series of studies on greater celandine extracts against E. coli strain. Other results were 
obtained after another series of studies on greater celandine extracts against S. aureus 
and E. coli strains. The extracts derived from both stalks and roots showed no anti-
microbial properties against the tested strain (Stefanowski et al. 2021c, d, e). Similar 
results were obtained after studies on greater celandine extracts against the S. aureus 
strain. The extracts derived from stalks and roots of CM have also shown weak anti-
bacterial activity against the tested strain, by not showing statistically significant in the 
zones of growth inhibition (Stefanowski et al. 2021b).
The selective antibacterial activity for alkaloids isolated from CM opens the possibility 
that they could be helpful for the development of new antibacterial agents for treating 
bacterial infections which have created nosocomial problems worldwide. CM extracts 
exhibit antimicrobial activity due to their complex alkaloid composition (Cheng et al. 
2006, 2007, Meng et al. 2009, Zielińska et al. 2019). Zuo and co-workers (2008) have 
described the antibacterial effect of extracts and compounds isolated from the aerial 
part of CM acting against clinical strains of methicillin-resistant Staphylococcus aureus 
(MRSA). The activities were evaluated by using the macro broth dilution method and 
reported as the MICs/MBCs. Bioassay-guided fractionation of the most active extract 
from the aerial parts (EtOAc) led to the isolation of benzo[c]phenanthridine-type al-
kaloids 8-hydroxydihydrosanguinarine (hhS), 8-hydroxy-dihydro chelerythrine (hhC), 
which were potently active against MRSA strains (Zuo et al. 2008).
The application of plant-derived extracts from the Papaveraceae family combined 
with synthetic antimicrobials, absorbed into organic bacterial cellulose (BC) carriers, 
may be considered a promising way of fighting biofilm-forming Helicobacter pylori. 
Krzyżek and co-workers (2021) have determined the antibacterial activity of extracts 
from selected plants of the Papaveraceae family against planktonic and biofilm forms 
of the multidrug-resistant clinical strain of H. pylori using a broad spectrum of ana-
lytical in vitro methods. It was revealed that among the tested extracts, those obtained 
from Corydalis cheilanthifolia and CM were the most active, with minimal inhibitory 
concentrations (MICs) of 64 µg/mL and 128 µg/mL, respectively. High concentrations of 
both extracts showed cytotoxicity against cell lines of human hepatic origin. Therefore, 
researchers attempted to lower their MICs through the use of a synergistic combina-
tion with synthetic antimicrobials as well as by applying cellulose as a drug carrier. 
Using checkerboard assays, these researchers determined that both extracts presented 
synergistic interactions with amoxicillin (AMX) and 3-bromopyruvate (3-BP) and 
additive relationships with sertraline (SER). The antibiofilm activity of extracts and their 
combinations with AMX, 3-BP, or SER, was analyzed by two methods, i.e., the micro-
capillary overgrowth under flow conditions (the Bioflux system) and assessment of the 
viability of lawn biofilms after exposure to drugs released from bacterial cellulose (BC) 
carriers. Using both methods, these researchers observed a several-fold decrease in the 
level of H. pylori biofilm, indicating the ability of the tested compounds to eradicate 
the microbial biofilm (Krzyżek et al. 2021).
Zielińska and co-workers (2019) have evaluated the antimicrobial potential of CM 
extracts and in vitro cultures, as well as seven major individual alkaloids. Plant ma-
terial derived from different natural habitats and in vitro cultures was used for the 
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phytochemical analysis and antimicrobial tests. The results of Zielińska and co-workers 
(2019) have shown that roots contained higher numbers and amounts of alkaloids in 
comparison to aerial parts. All tested plant extracts manifested antimicrobial activity, 
related to different chemical structures of the alkaloids. Root extract used at 31.25-62.5 
mg/L strongly reduced bacterial biomass. From the seven individually tested alka-
loids, chelerythrine was the most effective against Pseudomonas aeruginosa (MIC at 
1.9 mg/L), while sanguinarine against S. aureus (MIC at 1.9 mg/L). Strong antifungal 
activity was observed against Candida albicans when chelerythrine, chelidonine, and 
aerial parts extract were used (Zielińska et al. 2019).
Phytochemical compositions of extracts derived from the aerial and underground parts 
of five Papaveraceae species (C. majus, Corydalis cava (L.) Schweigg. and Körte, 
C. cheilanthifolia Hemsl., C. pumila (Host) Rchb., and Fumaria vaillantii Loisel.) 
were examined by Zielińska and co-workers (2021). Large differences in the quality 
and quantity of all analyzed compounds were observed between species of different 
genera and also within one genus. Two groups of metabolites predominated in the 
phytochemical profiles. These were isoquinoline alkaloids and, in smaller amounts, 
non-phenolic carboxylic acids and phenolic compounds. In aerial and underground 
parts, 22 and 20 compounds were detected, respectively. These included: seven iso-
quinoline alkaloids such as protopine, allocryptopine, coptisine, berberine, chelidonine, 
sanguinarine, and chelerythrine; five of their derivatives as well as non-alkaloids i.e. 
malic acid, trans-aconitic acid, quinic acid, salicylic acid, trans-caffeic acid, p-coumaric 
acid, chlorogenic acid, quercetin, and kaempferol; and vanillin. The aerial parts were 
much richer in phenolic compounds regardless of the plant species. Characterized ex-
tracts were studied for their antimicrobial potential against planktonic and biofilm-pro-
ducing cells of S. aureus, P. aeruginosa, and C. albicans. The impact of the extracts on 
cellular metabolic activity and biofilm biomass production was evaluated. Moreover, 
the antimicrobial activity of the extracts introduced to the polymeric carrier made of 
bacterial cellulose was assessed. Extracts of C. cheilanthifolia were found to be the 
most effective against all tested human pathogens. Multiple regression tests indicated 
a high antimicrobial impact of quercetin in extracts of aerial parts against planktonic 
cells of S. aureus, P. aeruginosa, and C. albicans, and no direct correlation between 
the composition of other bioactive substances and the results of antimicrobial activity 
was found (Zielińska et al. 2021).
The mechanism of antimicrobial action of secondary metabolites (e.g., CM alkaloids) 
is multidirectional, but the most relevant in the context of synergistic therapy is the 
ability to disrupt cell membrane integrity. It appears that this mechanism may also 
be important for positive interactions with the compounds we studied. Krzyżek and 
co-workers (2021) have determined the antibacterial activity of extracts from selected 
plants of the Papaveraceae family against planktonic and biofilm forms of the multi-
drug-resistant clinical strain of H. pylori using a broad spectrum of analytical in vitro 
methods. Amoxicillin (AMX) and 3-bromopyruvate (3-BP) are substances that enter 
microbial cells via cell membrane transport proteins, so disruption of the integrity of the 
cell membrane(s) may open additional portals for both compounds to enter the bacteria. 
Due to its lipophilicity, sertraline (SER) exhibits the ability to cross the membrane 
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barrier independently of porins, so perhaps the presence of isoquinoline alkaloids in 
CM may be less important in enhancing its antimicrobial activity (Krzyżek et al. 2021). 
The paper by Zielińska and co-workers (2021) assumes that specific molecules or mix-
tures of molecules from the analyzed samples are responsible for the up-regulation of 
one of the energetic metabolic pathways in bacterial cells. 
Inoue and co-workers (2021) speculated that chlorogenic acid, sanguinarine, berber-
ine, coptisine, p-coumaric acid, chelerythrine, chelidonine, allocryptosine, sanguinar-
ine, and vanillin, as secondary metabolites of CM act through different mechanisms, 
of which two groups should be distinguished, namely, groups that destroy the bacterial 
membrane or inhibit DNA replication. Results of these researchers indicate that the 
observed antimicrobial activity is mainly determined by the composition of the active 
molecules in the extracts and their interactions that may occur during the process of 
interaction with microorganisms.

CONCLUSIONS

The ethanolic extracts of CM revealed weak antibacterial activity against both E. coli 
(Migula) Castellani and Chalmers (ATCC® 25922™) and E. coli (Migula) Castellani and 
Chalmers (ATCC® 35218™) strains. The highest antibacterial activity was demonstrated 
for stalk extracts of CM against S. aureus NCTC® 12493™ compared to the control 
samples. We observed similar trends when measuring the zones of growth inhibition 
according to S. aureus subsp. aureus Rosenbach (ATCC® 29213™) strain. Greater cel-
andine oil exhibited no antibacterial activity against studied strains by measuring the 
zones of growth inhibition. Our studies revealed that CM extracts can be potential agents 
for antiseptics. However, CM extracts showed greater antimicrobial activity in contrast 
to natural oil derived from greater celandine. This may be due to the concentration of 
secondary metabolites (i.e., alkaloids, polyphenols, tannins), which may have a high 
affinity for the murein structure in the bacterial cell wall. Further studies are needed to 
establish adequate therapeutic doses for these extracts for medical and veterinary use.
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WŁAŚCIWOŚCI PRZECIWBAKTERYJNE OLEJKU GLISTNIKOWEGO  
ORAZ EKSTRAKTÓW Z KORZENI I ŁODYG GLISTNIKA  

JASKÓŁCZE ZIELE (CHELIDOINIUM MAJUS L.)  
ZEBRANEGO Z PÓŁNOCNEJ CZĘŚCI POMORZA

Streszczenie

Przekonująca liczba badań wskazujących, że alkaloidy takie, jak chelidonina i sangwinaryna 
wraz z innymi metabolitami wtórnymi wykazują silne właściwości przeciwbakteryjne, prze-
ciwgrzybicze i przeciwpasożytnicze, skłoniła nas do zbadania skuteczności przeciwbakteryjnej 
glistnika jaskółcze ziele (Chelidonium majus L.), przedstawiciela rodziny Papaveraceae, wobec 
szczepów Staphylococcus aureus subsp. aureus Rosenbach (ATCC® 29213™) (szczep mecA 
ujemny, wrażliwy na oksacylinę, wytwarzający słabą β-laktamazę), S. aureus NCTC® 12493™ 
(mecA dodatni, metycylinooporny, szczep EUCAST QC dla cefoksytyny), Escherichia coli (Mi-
gula) Castellani i Chalmers (ATCC® 25922™), E. coli (Migula) Castellani i Chalmers (ATCC® 
35218™). W obecnej pracy postanowiliśmy ocenić skuteczność przeciwdrobnoustrojową eks-
traktów etanolowych uzyskanych z łodyg i korzeni C. majus, jak również komercyjnego tłustego 
oleju glistnikowego (Botanica, Rosja) wobec różnych szczepów S. aureus i E. coli. Świeże 
łodygi i korzenie umyto, zważono, rozdrobniono i homogenizowano w 96% etanolu (w pro-
porcji 1:19) w temperaturze pokojowej. Następnie ekstrakty filtrowano i badano ich aktywność 
przeciwdrobnoustrojową, którą określano za pomocą testu dyfuzyjnego. Ekstrakty uzyskane 
z korzeni i łodyg C. majus oraz komercyjny naturalny olejek tłuszczowy z glistnika wykazywały 
różną aktywność przeciwbakteryjną wobec badanych szczepów. Etanolowe ekstrakty z C. ma-
jus wykazały słabą aktywność przeciwbakteryjną zarówno wobec szczepów E. coli (Migula) 
Castellani i Chalmers (ATCC® 25922™), jak i E. coli (Migula) Castellani i Chalmers (ATCC® 
35218™). Najwyższą aktywność przeciwbakteryjną wykazano dla ekstraktów z łodygi C. majus 
wobec S. aureus NCTC® 12493™ w porównaniu z próbkami kontrolnymi. Podobne tenden-
cje zaobserwowano podczas pomiaru stref zahamowania wzrostu szczepu S. aureus subsp. 
aureus Rosenbach (ATCC® 29213™). Ponieważ skuteczność przeciwdrobnoustrojowa roślin 
leczniczych różni się w zależności od nagromadzenia metabolitów wtórnych (tj. alkaloidów, 
flawonoidów, tanin itp.), nie jest zaskakujące, że różnice w tej skuteczności odnotowano nawet 
przy użyciu próbek pobranych z tej samej rośliny, ale z różnych jej części (łodygi, korzenie). 
Aktywność przeciwdrobnoustrojowa surowych ekstraktów etanolowych uzyskanych z łodyg 
i korzeni glistnika jaskółcze ziele może być przypisana konkretnym związkom lub ich kombi-
nacji. Obecne badania stanowią podstawę przyszłych badań mających na celu potwierdzenie 
potencjalnego zastosowania C. majus jako kandydata do leczenia infekcji wywołanych przez 
S. aureus i E. coli w medycynie i weterynarii.




