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Plants supporting the treatment of Lyme disease

Introduction

Lyme disease (= tick-borne spirochete, Lyme disease; Latin borreliosis, morbus Lyme)
is a chronic multi-system disease caused by spirochaetes (order Spirochaetes) of the
species Borrelia burgdorferi s.l. (in a broad sense of this taxon) (LoGiudice et al., 2003;
Stanek, Reiter, 2011). It is transmitted by ticks of the genus Ixodes Latreille, from the
tick family Ixoidae. B. burgdorferiis a complex taxon, divided into a number of species
that have pathogenic properties and operate in different regions of the world (Tab. 1).

A larva Ambylomma tick containing spirochete-like cells was discovered in Do-
minican amber by the American biologist George Poinar in 2014 (Nuwer, 2014). The
age of this specimen was estimated at 15-20 million years. Poinar also suspected that
the first humans, who had appeared on Earth about 200,000 years ago, had suffered
from ailments caused by the bites of these invertebrates. However, he did not compare
this fossil genetic material with currently known forms of Lyme disease, as this would
have destroyed his precious specimen. Poinar (2014) noted that the route of infection
probably had taken place in a similar way as at present — during food intake by a tick
burrowing into the host’s body. The earliest documented case of Lyme disease dates
back to 5,300 years ago and was discovered in an ice mummy. The genus name of the
Borrelia bacteria was given from the name of the researcher who discovered it in 1905 -
Amandee Borrela (Koperwas, 2013). Arvid Afzelius, a Swedish dermatologist, was
the first to associate the occurrence of erythema migrans with a tick bite. In 1909, he
undertook to study this relationship. He was followed by others — Charles Garin and
Antoine Bujadoux, who in 1922 described the symptoms of neuroborreliosis. In 1941
and 1944, Alfred Bannwarth linked the neurological syndrome of erythema migrans
with tick bites (Nuwer, 2014).
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Tab. 1. Transmission of selected species of Borrelia burgdorferi s.l. (according to Sinski, Welc-Faleciak,
2012 - updated)

Species of . Vector tick species ~ Animal reservoir ~ Occurrence area
B. burgdorferis.l.
Borrelia burgdorferi Johnson et al. Ixodes pacificus, birds, rodents Europe, North
1984 emend. Baranton etal. 1992s. I ricinus, America
str. I scapularis
B. afzelii Manuela Marin Canica et I. persulcatus, rodents, other Europe, Asia
al. 1994 I ricinus small mammals
B. garinii Baranton et al. 1992 I persulcatus, birds, rodents Europe, Asia
I ricinus
B. lusitaniae Le Fleche et al. 1997 L ricinus rodents Europe, North
America, North
Africa
B. spielmanii Richter et al. 2006 I ricinus rodents Europe
B. valaisiana Wang et al. 1997 L ricinus, birds Europe
I. columnae Asia
B. bavariensis Margos et al. 2013 I ricinus rodents Europe
B. bissettii = B. bissettiae Gupta 2019 I ricinus, birds, rodents Europe, Asia, North
I scapularis, America
I pacificus
B. lusitaniae Le Fleche et al. 1997 L. ricinus lizards Europe, North
Africa

Quite late, Lyme disease began to be associated with non-specific symptoms. The
year 1975 was a breakthrough because then Lyme disease was diagnosed in the city
of Lyme (hence the common name of this disease). At that time, 12 cases of arthritis
in children were described and associated with skin lesions that occurred after a tick
bite (Fraser etal., 1997; Long, Cohn, 2018). Since then, the number of patients has been
steadily increasing (Magnarelli 2009; Koperwas, 2013; Stone et al., 2017). Based on the
most recent data from 2010-2018, approximately 476,000 people are diagnosed and
treated with Lyme disease in the United States each year (Centers for Disease Control
and Prevention). In 1982, Wilhelm Burgdorfer isolated Borrelia spirochetes, which
were named after him - B. burgdorferi; it is one of the most common Borrelia species
in North America (Tab. 1). Thanks to this, he also proved the relationship between tick
bites and Lyme disease (Fraser et al., 1997).

Infection occurs when an infected tick burrows into the skin to collect food - human
blood, and releases saliva or the contents of the midgut, in other words, “vomit.” Spiro-
chetes are present in the digestive tract of the tick, after multiplication they pass into the
salivary glands and then penetrate the skin, later migrating to distant human systems
and organs, causing disease symptoms (Sobieszczanska et al., 1998; Cuningham 2005).

The bacterial dissemination cycle can be divided into several stages. Ticks acquire
the disease by biting into and coming into contact with bacteria from their host. The
bacteria are then transferred by the tick into the blood or body fluids of the next host,
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Fig. 1. The main ways of spread of Borrelia burgdorferi s.l. (according to Matysiak, 2018 - changed)

which is a warm-blooded animal (mammal). In the third stage, the bacteria live in the
cells of the mammal, and in the fourth, the infected cells die and release the bacteria into
the blood, where the tick can pick them up again (Dumler, Bakken, 1998; Brochocka
et al., 2018; Matysiak, 2018). Ticks have four stages of development - an egg, a larva,
a nymph and an adult (Fig. 1).

Lyme disease is a disease in which the symptoms are non-specific (ambiguous). The
presence of erythema migrans on the skin is characteristic, but it does not appear in all
infected people. It is estimated that erythema migrans occurs in about 50-80% of pa-
tients. Erythema is a circular skin rash with a pale rim between the centre of the rash
and the outer circle. Erythema migrans, as the name suggests, does not have to appear
at the site of the bite, but it can wander all over the body (Cameron et al., 2014). It also
happens that patients do not experience any symptoms at first, and the untreated disease
takes various forms. The most common symptoms of Lyme disease include fatigue,
headaches, migraines, dizziness, fever, muscle and joint pain, general weakness, memory
disorders, numbness of the limbs, muscle spasms, chills, sweats, visual disturbances,
hair loss and the above-mentioned erythema migrans. Less common symptoms include
difficulty breathing, sinusitis, diarrhoea, nausea, constipation, enlargement of the spleen
and liver, weight loss, cystitis, impotence, libido disorders, psoriatic lesions, lymphocytic
infiltrates on the skin, etc. Lyme disease also imitates mental disorders, it can cause
severe anxiety attacks, combined with panic attacks (Matysiak, 2018).
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In the case of Lyme disease, patients reach for plant therapies when the disease
has become chronic (late phase) and suffer from complications after antibiotic terapy,
in the hope of improving their health (Cianciara, Juszczyk, 2012; Adrion et al., 2015;
Aucott, 2015; Middelveen et al., 2018; Adams, 2022). However, according to the rec-
ommendations of scientific societies, such as the Polish Society of Epidemiologists
and Doctors of Infectious Diseases (Polskie Towarzystwo Epidemiologéw i Lekarzy
Chordb Zakaznych), antibiotics should be used in the treatment of Lyme disease and
neuroborreliosis, which, depending on the form of the disease, can be administered
orally or intravenously. Antibiotic treatment is not replaced by other therapies. Taking
any preparations (whether they are herbs or supplements) that have not undergone
clinical trials carries the risk of poisoning or allergies. This is only supportive treat-
ment. There is no conclusive evidence for the effectiveness of treating Lyme disease
other than antibiotics, as it is a bacterial infection. Taking herbs or supplements often
mobilizes patients to a more healthy lifestyle, which in turn brings an improvement
in well-being. This way of taking care of health after antibiotic therapy is considered
by specialists to be appropriate and less harmful. Therefore, more and more different
herbal preparations are commercially available for to support the treatment cycle and
completed antibiotic therapy of Lyme disease.

The main aim of this study is to make a list of plants, contained in herbal prepara-
tions and dietary supplements used to support Lyme disease therapy, available for sale
without a prescription in Poland.

Analysis methods

The study involved analysing the composition of herbal preparations supporting the
treatment of Lyme disease (supplements and herbal medicines without a prescription).
Materials for the inventory were obtained from stationary in pharmacies and herbal
shops in Krakow (southern Poland) and through a review of commercial offers of on-
line herbal shops. In total, 77 preparations available for sale were collected for analysis:
stationary 29, and online 48. Among the preparations, capsules and herbs for brewing
prevailed. Other forms of preparations were less common (Fig. 2).

The plant species obtained based on the above-mentioned analysis are summarised
in a table, with the Latin name of the species and family affiliation, origin, type of herbal
raw material and trade names of preparations in which they were recorded. The origin
of species was assumed mainly according to Podbielkowski, Studnik-Wéjcikowska
(2003), while the names of raw materials were taken from product packaging and the
Internet Atlas of Vascular Plants of Poland (https://atlas-roslin.pl/rosliny-lecznicze.
htm), with additions from various other Internet sources. A list of species whose raw
materials are most often used in the treatment and supplementation of Lyme disease,
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= herbal extract » capsules

» tincture * dried herbs

# herbs to infuse » oral fluid

= water-mixable concentrate = coated tablets
= ampules = pintment

= oil

Fig. 2. The forms of the analysed group of herbal medicines and supplements available in trade

the most numerously represented families and types of herbal raw materials used in the
analysed group of preparations was also made.

Nomenclature and belonging to families of European species and acclimatised
in Europe were taken from the Internet Atlas of Vascular Plants of Poland (www.atlas-
roslin.pl) and the Internet Atlas of Mushrooms (www.grzyby.pl), and exotic species from
World Flora Online (https://wfoplantlist.org/plant-list/). The systematic arrangement
of the families and their nomenclature was used according to Reveal (2007).

Results

The conducted analysis showed that 77 preparations used in the treatment and sup-
plementation of Lyme disease contain herbal raw materials of 101 plant species and
one fungus (Tab. 2 - Appendix 1). The most common species in the studied group
of preparations include Reynoutria japonica, Dipsacus sylvestris, Uncaria tomentosa,
Cistus xincanus, and Andrographis paniculata (Fig. 3).

Among the recorded species, most are native to areas of Asia, Europe and Africa
(Fig. 4). Fewer species are native to the Americas (a total of 18 were recorded). Some
species are native to Eurasia - e.g. Chelidonium majus L., Angelica archangelica L., and
others occur virtually everywhere and can be considered cosmopolitan, e.g. Trametes
versicolor (L.) Lloyd, Equisetum arvense L., or Polygonum aviculare L. One species
of unknown origin was also recorded - Citrus bergamia Risso (Risso) & Poit.
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Name of medicinal plant
Withania sommifera  p—m—m 4

Uncaria tomentosy jm———e=———r————— |4
Smilax officinalis  y— 5
Sewtellaria haicalensis  S—— 8 5
Reynoutria japonica I
Origamim vulgare T 4
Eleutherococcus senticosus s 9
Dipsacus sylvestris | —— 20
Curcuma longa | 3
Cistus xincanus I | 6
Cistus creticus N 6
Astragalus mongholicus 4
Artemisia annua N 3
Andrographis paniculata  IEE—— 15

Allium sativem TS 5

0 5 10 15 20 25 30
Number of medicinal preparations

Fig. 3. The comparison of the most common species in the study group of herbal medicines and supplements

® unknown B cosmopolitan

E hybrids & Europe

H Asia B Africa

® North America B Central America

E South America B Australia and the Pacific [slands

Fig. 4. The comparison of the number of species found in the study group of herbal medicines and sup-
plements due to their origin
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In total, these species belong to 53 families (Tab. 3). The most numerous families are

Lamiaceae and Rosaceae. Most families (as many as 34) are represented by one species.

Tab. 3. The comparison of the share of medicinal species recorded in the analysed group of preparations
within families (fungus, horsetails, gymnosperms, angiosperms: monocotyledonous, dicotyledonous);

the most represented families are distinguished in grey

No. Name of the family gg;lzf; o. Name of the family Ol\fhsl;lzie;
1. Polyporaceae Fr. ex Corda 1 28.  Rosaceae Juss. 8
Equisetaceae Michx. ex DC 1 29. Hydrangeaceae Dumort. 1
3. Pinaceae Spreng. ex 2 30. Crassulaceae J. St.-Hil. 1
E Rudolphi
4. Asparagaceae Juss. 1 31.  Saxifragaceae Juss. 1
5. Amaryllidaceae J. St.-Hil. 2 32. Fabaceae Lindl. 3
6.  Smilacaceae Vent. 1 33. Rutaceae Juss. 4
7. Zingiberaceae Martinov 4 34. Geraniaceae Juss. 1
8. Bromeliaceae Juss. 1 35.  Polygalaceae Hoffmanns. & 1
Link
9.  Poaceae Barnhart 5 36. Combretaceae R. Br. 3
10.  Annonaceae Juss. 1 37.  Onagraceae Juss. 1
11.  Menispermaceae Juss. 2 38.  Myrtaceae Juss. 4
12.  Berberidaceae Juss. 1 39.  Zygophyllaceae R. Br. 1
13.  Papaveraceae Juss. 1 40.  Araliaceae Juss. 1
14.  Lauraceae Juss. 1789 1 41.  Apiaceae Lindl 4
15.  Piperaceae Giseke 1 42.  Vitaceae Juss. 1
16.  Juglandaceae DC. 1 43.  Santalaceae R.Br. 1
17.  Urticaceae Juss. 1 44.  Oleaceae Hoffmanns. & Link 1
18.  Polygonaceae Juss. 2 45.  Apocynaceae Juss. 1
19. Theaceae Mirb. ex Ker Gawl. 1 46. Rubiaceae Juss. 2
20. Cistaceae Juss. 2 47.  Adoxaceae E. Mey. 1
21.  Moringaceae Martinov. 1 48.  Dipsacaceae Juss. 1
22. Caricaceae Dumort. 1 49.  Solanaceae Juss. 2
23.  Cucurbitaceae Juss. 1 50. Acanthaceae Juss. 1
24. Brassicaceae Burnett 3 51.  Pedaliaceae R.Br. 1
25.  Malvaceae Juss. 1 52. Lamiaceae Martinov 9
26.  Phyllanthaceae Martinov. 1 53.  Asteraceae Bercht. & J. Presl 4
27.  Ericaceae Juss. 2
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Among the herbal raw materials, fruits, roots, herbs, oils, leaves and rhizomes are
usually used in the analysed group of preparations, while fruiting bodies, tubers, and
others are used the least often (Fig. 5).
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Fig. 5. The comparison of the number of occurrences of various types of herbal raw materials in the
analysed preparations

Discussion

Phytotherapy supporting the treatment of Lyme disease

Early diagnosis of Lyme disease increases the chance of its complete recovery (Hinckley
etal., 2014). When it is not possible to get a diagnosis early enough, the disease begins
to pass into various forms that are difficult to treat and very debilitating for the body.
Therefore, in later supportive therapies, herbal medicine is often used to help the body
weakened by antibiotics (Buhner, 2005, 2015a, b; Cianciara, Juszczyk, 2012; Smolenska
etal., 2016; Feng et al., 2020). Herbal regimens to support the treatment of Lyme disease
include various protocols. Below are three examples of herbal protocols to support the
treatment of Lyme disease. The Buhner protocol is a herbal supportive therapy known
all over the world, while the protocols of Oruba and Rézanski are known mainly in Po-
land. When describing these three selected herbal protocols, it should be noted that
there are no clinically proven studies of their effectiveness so far.

Stephen Harrod Buhner is one of the most famous American herbalists. He is the
author of many books on herbal medicine and Lyme disease (e.g. Buhner, 2005, 2015a,
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b). According to him, herbal therapy is a very good substitute for synthetic drugs used
in the treatment and elimination of the effects of Lyme disease (however, this is not
clinically proven). The Buhner procedure is divided into basic protocol and extended
protocol. The basic protocol consists of three herbs: Reynoutria japonica, Uncaria
tomentosa, and Andrographis paniculata. The extended protocol covers five medicinal
species: Stephania tetrandra, Eleutherococcus senticosus, Astragalus mongholicus, Dipsa-
cus sylvestris, Smilax officinalis. In his books, Buhner describes exact instructions for
taking and combining herbs with each other in order to obtain the best therapeutic
effects (Buhner, 2015a, b).

Jan Oruba, Polish herbalist and author of the protocol supporting the treatment
of Lyme disease with liposomal herbs (liposomes are very small, water-lipid structures
in the shape of a sphere/vesicle; discovered in the 1960s by the haematologist and bio-
physicist Alec Bangham). They are carriers of active compounds from herbs or oils and
are the safest form of delivering these substances to the body. According to Oruba, there
is no one specific herb that treats Lyme disease, as Lyme disease can present differently
in everyone and involve multiple systems. His supporting therapy consists of using of li-
posomal herbs, selected according to the dominant symptoms, characteristic of Lyme
disease, babesiosis, bartonella, mycoplasma. According to Oruba, our immune system
is able to prioritise itself and choose the dominant infection that is the greatest threat
to it at a given moment (Oruba, 2018).

Henryk Rézanski is a long-term Polish scholarship holder of the Swiss Biichner
Foundation (1993-2000), the author of many publications in the field of botany, phytop-
harmacology, phytotoxicology, and pharmaceutical biology (e.g. Rdzanski, H., Petryja,
2021, 2022). According to Rozanski, herbs supporting the treatment of Lyme disease
are divided into basic ones (Uncaria tomentosa, Dipsacus sylvestris), immunising (mud
extracts, Aloe sp., Nigella sativa L. oil, Artemisia absinthium L., Echinacea purpurea
(L.) Moench root and herb, E. pallida (Nutt.) Nutt. and E. angustifolia DC.), anti-
inflammatory (Harpagophytum procumbens root, Melampyrum sp. herb, Rhinanthus
alectorolophus herb (Scop.) Pollich and R. serotinus (Schonh.) Oborny), Odontites verna
herb (Bellardi) Dumort., Angelica archangelica root combined with Filipendula ulmaria
flower, buds or bark Populus alba L., P. nigra L. or P. Xcanescens (Aiton) Sm., P. tremula
L. and the bark of Salix alba L. or S. purpurea L.), and antibacterial/disinfectant (bark,
twigs, buds and leaves of Padus avium Mill,, herb and root of Sanguisorba officinalis
and S. minor Scop., rhizome of Curcuma longa L. and flower and herb of Tanacetum
vulgare L.). They should be used in the right order to get the best phytotherapy results.

Herbal preparations commercially available

During the collection of materials for this study, most preparations were obtained via
the Internet and in herbal shops. However, in most pharmacies, pharmacists recom-
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mended only dried herbs from Cistus sp. for brewing, and this was usually the end of the
commercial offer of preparations supplementing the treatment of Lyme disease. Many
species are traditionally used in this type of supporting therapy (Tokarski, Denys, 2018),
although their effects are not fully confirmed (Tab. 4; Fig. 6 - Appendix 2).

Tab. 4. Plants supporting the Lyme disease treatment cycle and completed antibiotic therapy

No. Latin name Common name
1. Andrographis paniculata creat, green, chiretta
2. Astragalus mongholicus Mongolian milkvetch
3 Cistus creticus pink rock-rose, hoary rock-rose
4.  C. xincanus hoary rock-rose
6.  Dipsacus silvestris wild teasel, fuller’s teasel
7. Eleutherococcus senticosus devil’s bush, Siberian ginseng, eleuthero
12.  Reynoutria japonica Japanese knotweed, Asian knotweed
13.  Rhodiola rosea golden root, rose root, roseroot
14.  Scutellaria baicalensis Baikal skullcap, Chinese skullcap
15.  Smilax officinalis Sarsaparilla plant
16.  Stephania tetrandra, Fen Fang Ji
S. cepharantha
17.  Uncaria tomentosa, cat’s claw, ufa de gato,
U. rhynchophylla fish hook vine

You can buy both ready-made preparations in various forms, from various raw materials
(Fig. 2, 5), as well as books with recipes for individual forms of Lyme disease and other
tick-borne diseases. In some shops, it is also possible to order mixtures created on the
spot for specific symptoms of this disease.

In the analysed 77 preparations, as many as 101 plants and one species of fungus
were recorded (Tab. 2 - Appendix 1). Most of the tested preparations contain species
described in the Buhner Protocol (Buhner, 2005, 2015a, b) and plants with a general
effect, supporting the proper functioning of the body. The most common plants are
Reynoutria japonica, Dipsacus sylvestris, Cistus xincanus oraz Uncaria tomentosa
(Fig.3.). The first two species belong to the ingredients obtained in Europe easily from
the wild, which certainly affects the lower price and better quality of their raw mate-
rials. In addition, these plants have a proven effect against Lyme spirochetes (in cell
line studies), and this determines the effectiveness of preparations based on them.
For example, ethanol extracts from Reynoutria japonica show strong activity against
the growing B. burgdorferi as well as its non-growing stationary phase (Feng et al.,
2020). The main active ingredient of R. japonica is the polyphenol - resveratrol,
which, according to Goc and Rath (2016), has a bacteriostatic and bactericidal effect
against Borrelia sp. spirochetes. However, it is less effective against rounded forms
and has no significant effect against biofilm. Another active ingredient here is Emodin
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(6-methyl-1,3,8-trihydroxyanthraquinone), which has a documented activity against
B. burgdorferi stationary phase cells (Feng et al., 2015). R. japonica eliminates the
symptoms of this disease in most people (Buhner, 2015a, b), and has the closest effect
to the cytokine dynamics caused by Lyme bacteria. In herbal medicine, it is most often
found as an ingredient in capsules, but also as a powdered root, dried leaves, dried
rhizomes and in the form of tinctures. It grows naturally in Japan, Taiwan, China
and Korea (Tab. 2 - Appendix 1). It was brought to Europe, where it spread quickly
and is now considered an invasive plant (Chmura et al., 2013).

Liebold et al. (2011) showed that ethyl acetate and dichloromethane extracts from
the roots of Dipsacus sylvestris, of lipophilic nature, have an inhibitory effect on
B. burgdorferi, while the hydroethanolic extract does not inhibit the growth of spirochet-
es. According to Saar-Reisma et al. (2022), extracts from D. sylvestris leaves also show
activity against B. burgdorferi. However, due to their cytotoxicity, the authors indicated
the need to isolate the most active and less cytotoxic fractions. They also found that the
highest cytotoxicity came from polyphenols. The iridoid-glycoside fraction, containing
two main bioactive substances - sylvestrosides III and IV, reduced cytotoxicity and
an effective effect against Borrelia in the stationary phase.

Cistus xincanus, on the other hand, has anti-inflammatory effects, inhibits the growth
of Lyme spirochetes, and its regular consumption helps the body produce a smell that
is repellent to ticks (Buhner, 2015a, b). It is found in Europe and Asia Minor (Tab. 2 -
Appendix 1). Other species of the genus Cistus, e.g. C. creticus L., also have an inhib-
itory effect on the proliferation of Borrelia (Hutschenreuther et al., 2010). Two other
species — Uncaria tomentosa and Cryptolepis sanguinolenta are foreign plants in Europe,
whose herbal raw material is imported. U. tomentosa is the strongest immunostimulat-
ing herb used in Lyme disease and its co-infections. It increases the amount of CD57
leukocytes, which are crucial in the body’s fight against Lyme disease. It soothes muscle
and joint pain and inflammation. According to Feng et al. (2020), U. tomentosa shows
strong activity against non-growing B. burgdorferi stationary phase cells and weaker
activity against growing ones. It naturally occurs in Central and South America and
the Caribbean (Tab. 2 - Appendix 1). In herbal medicine, it is mainly used in tablets,
powders, infusions and tinctures.

Native to Africa, Cryptolepis sanguinolenta has anti-inflammatory, antibacterial, anti-
fungal, antiamoeba and antimalarial properties. It contains e.g. the alkaloid cryptolepine
having bactericidal and bacteriostatic properties (Paulo, Gomes, 1995; Osafo et al., 2017).
Cryptolepin causes morphological changes and cell lysis as well as DNA intercalation
and inhibition of poisomerase II. It shows strong activity against B. burgdorferi and
is also highly effective against even its aggregated forms (Feng et al., 2020). Despite the
proven effectiveness, this species was found in only two of the studied preparations (Tab.
2 - Appendix 1). Other plant species, showing, according to Feng et al. (2020), strong
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activity against B. burgdorferi, are also present in a few analysed preparations: Juglans
nigra in one, Artemisia annua in three, and Scutellaria baicalensis in five.

Most species belong to the Rosaceae and Lamiaceae families (Tab. 3). These are fam-
ilies rich in common species and well-documented in European native flora (Mederska,
2021; Mederska, Mederski, 2021). On the other hand, it seems very interesting that in the
analysed group of preparations, there are also quite often species from families that are
not very representative or completely exotic in Central Europe flora, e.g. Myrtaceae,
Rutaceae, Zingiberaceae, Combretaceae. Lyme disease is still poorly understood, as are
the properties of many plant species. Not all plants supporting the treatment cycle and
completed antibiotic therapy have a confirmed effect in this respect, as mentioned earlier.
Producers of preparations willingly use plant materials used in traditional Far Eastern
medicine (Fig. 4), although they are not sure about their effectiveness in this disease.
The addition of raw materials known in the Far East also greatly affects the commercial
attractiveness of the products offered, because people prefer natural traditional herbal
medicine (Anczyk, 2021).

A somewhat similar explanation may apply to a very large group of species native
or cultivated in Europe, which have been recorded here, e.g. garlic, onion, pine, horsetail,
currant, cabbage, apple tree, rose, elderberry, hawthorn, etc. (Tab. 2 - Appendix 1 ).
Many of them have a general-strengthening effect, and some simply improve the func-
tioning of the immune system (Van Wyk, Wink, 2017; Bigos, 2019). These premises
are already recognised by producers of herbal preparations as a sufficient reason for
their use in Lyme disease supplements. For example, Thompson et al. (2023) analysed
18 herbs commonly used by patients to treat Lyme disease symptoms, seven of which
had proven in vitro activity against B. burgdorferi, thirteen of which had proven in vitro
antimicrobial activity, and 15 had documented anti-inflammatory properties. Therefore,
when buying herbal preparations that relieve the symptoms of Lyme disease, it is worth
checking their composition for the presence of species with proven therapeutic prop-
erties (at least in cell line studies), such as herbs from the basic or extended Buhner
protocol. Many dishonest manufacturers, taking advantage of the poor knowledge of the
average citizen about this disease, will unfortunately continue to offer supplements with
poor healing properties. Therefore, in addition to prophylaxis (Nowak-Chmura, Siuda,
2012; Sinski, Welc-Faleciak, 2012; Nieto et al., 2018; Hussain, 2021), the effectiveness
of Lyme disease detection and thorough examination of the course of the disease itself
(Hinckley et al., 2014), it is also worth promoting the knowledge already existing in this
area about its herbal supplementation (Feng et al., 2017; Feng et al., 2020). However,
it should always be remembered that so far the only effective and clinically proven
method of treating Lyme disease is an antibiotic therapy.
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Conclusions

Summing up the whole analysis, the following conclusions can be drawn: [1] herbal
preparations used in Lyme disease supplementation usually have the form of capsules,
herbs for infusion or extract, and the most commonly used raw materials are fruit, root,
herb, oil, leaf; [2] the species most commonly used in the preparations are Reynoutria
japonica, Dipsacus sylvestris, Cistus xincanus and Uncaria tomentosa - other species from
the Buhner protocol are also quite common (most preparations contained at least one
of the ingredients from this group); [3] many plants contained in the preparations have
an effect that generally supports the proper functioning of the body or targets a specific
form of this disease; [4] most species belong to the Rosaceae and Lamiaceae families;
representatives of other families appear quite often: Myrtaceae, Rutaceae, Zingiberaceae,
Combretaceae; [5] the most of species used in Lyme disease supplementation come
from Asia, Europe and Africa.

Alphabetical list of Polish trade names of 77 analysed preparations:

Andrographis - magiczny ogréd, Andrographis 10% Ekstrakt, Andrographis Paniculata na-
lewka - Nanga, Andrographis Paniculata ziele cigte - Nanga, Astragalus Root — Swanson,
Bolleriocaps - Herbapol, Bolleriofix - Herbapol, Borelfix - Herbarium $w. Franciszka, Borelia
Med - Berg Life, Borelio herbs — Inwent Herbs, Borelio mieszanka ziotowa, Boreliol, Borelioza
max, BorelissPro, Borelix forte - Produkty Bonifraterskie, Borellvit, Borelyma — Herbal Monaste-
rium, Borrelia protect extra, Borreliosis tea — Everest ayuverda, Cat’s Claw Koci Pazur - Swanson,
Cryptolepis - Magiczny ogrod, Czystek — sekrety zielnika, Czystek Altermedica laboratories,
Czystek fix - zielnik apteczny, Czystek kretenski - Magiczny ogréd, Czystek — Natura Wita,
EKO czystek lis¢ - Natura Wita, Eleuthero Ginseng Royal Jelly, Ktacze rdestowca japonskiego —
Flos, Koci Pazur (Vilcacora) - rozdrobniona kora, Korzen szczeci - Flos, Liposomalny rdest
japoniski, Lyme Protector, Mas¢ arnikowa elissa, Ma$¢ szalwiowa elissa, Mielona Ashwagandha,
Nanobab - B&M, Nanobarto - B&M, Nanoborrel - B&M, Nanomyko - B&M, Now Foods An-
drographis Extract, Now Foods Black Walnut Hulls, Now Foods Cat’s Claw Koci Pazur, OEPA-
ROL - Adamed, Olejek z drzewa herbacianego - Herbapol, OptiBorelia, Probio Borelio, Rdest
japonski - B&M Research, Rdestowiec — Magiczny ogrdd, Rdestowiec 500+ Nanga suplements,
Rdestowiec japoniski klacze ciete - Nanga, Rdestowiec japonski klacze - Herbapol, Rdestowiec
japonski ktacze mielone — Nanga, Rdestowiec japonski korzen mielony - Plantago, Rdestowiec
japonski lis¢, Rdestowiec japonski lis¢ - Nanga, Rdestowiec japonski susz - Astron, Rdestowiec
japonski ziele suszone - Dary Podlasia, Resweratrol - Medica Herbs, Rhodiola - Magiczny
ogréd, Sarsaparilla 400, Sarsaparilla Root - Swanson, Stephania - Magiczny ogréd, Stop Borelia
herbatka ziolowa, Szcze¢ - Altermedica laboratories, Szcze¢ pospolita kapsutki — Futunatura,
Szczeé pospolita kapsutki - Medica herbs, Szcze¢ pospolita korzen — Natura wita, Tarczyca ba-
jkalska — Magiczny ogrdd, Traganek — Magiczny ogréd, Yango Borrelin, Yango czystek, Yango
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szczed, Zimnotloczony olej z nasion wiesiotka - Gal, Zef-szen syberyjski - korzen ciety, Zen-
szefi syberyjski - Magiczny ogréd, Zen-szen syberyjski 400.

Conlflict of interest

The authors declare no conflict of interest related to this article.

References
Adams, W. (2022). Lyme and Babesia - a potent combination that’s frequently missed. https://www.lyme-
disease.org/wendy-adams-lyme-babesia/ [Accessed on 3-rd September 2022]

Adrion, E.R., Aucott, J., Lemke, K.W., Weiner. J.P. (2015). Health care costs, utilization and patterns of care
following Lyme disease. PLoS ONE, 10, €0116767. https://doi.org/10.1371/journal.pone.0116767
Aucott, J.N. (2015). Posttreatment Lyme disease syndrome. Infect Disease Clinics of North America, 29,

309-323. https://doi.org/10.1016/j.idc.2015.02.012
Anczyk, A. (2021). Medicina magica - oblicza medycyny niekonwencjonalnej. Wyd. Szkice Nauk o Zdrowiu.
[In Polish]
Atlas Roslin Naczyniowych Polski. www.atlas-roslin.pl [Accessed on 3-rd September 2022] [In Polish]
Bigos, M. 2019. Jak zwigkszy¢ odpornos¢ swojego dziecka. Wyd. Otwarte. [In Polish]
Brochocka, A., Kasprzak, J., Barczak, T., Bennewicz, ., Blazejewicz-Zawadzinska, M., Klimberg, A. (2022).

Zagrozenia zwigzane z pasozytniczym oddziatywaniem kleszczy jako wektora patogenow. Hygeia Public
Health, 53(2), 132-139. http://www.h-ph.pl/pdf/hyg-2018/hyg-2018-2-132.pdf [In Polish]

Buhner, S.H. (2015a). Natural Treatments for Lyme Coinfections Anaplasma, Babesia, and Ehrlichia. Healing
Arts. 448 pp.

Buhner, S.H. (2015b). Leczenie boreliozy. Naturalne leczenie boreliozy i jej koinfekcji - chlamydiozy oraz
riketsjoz z grupy gorgezki plamistej. Wyd. II (poprawione). Wyd. Magiczny Ogrdd. [In Polish]

Buhner, S.H. (2005). Healing LymeNatural Prevention and Treatment of Lyme Borreliosis and Its Coinfec-
tions. Raven Press. 272 pp.

Cameron, D.J., Johnson, L.B., Maloney, E.L. (2014). Evidence assessments and guideline recommenda-
tions in Lyme disease: the clinical management of known tick bites, erythema migrans rashes and
persistent disease. Expert Review of Anti-infective Therapy, 12, 1103-1135. https://doi.org/10.1586/1
4787210.2014.940900

Centers for Disease Control and Prevention. https://www.cdc.gov/lyme/stats/humancases.html [Accessed
on 22-nd September 2022]

Chmura, D., Nejfeld, P,, Borowska, M., Wozniak, G., Nowak, T., Tokarska-Guzik, B. (2013). The impor-
tance of land use type in Fallopia (Reynoutria) japonica invasion in the suburban environment. Polish
Journal of Ecology, 61(2), 379-384.

Cianciara, J., Juszczyk, J. (2012). Borelioza z Lyme. [W:] Choroby zakazne i pasozytnicze. T.2. Lublin:
Wyd. Czelej, 5. 616. [In Polish]

Cuningham, A.A. (2005). A walk on the wild side - emerging wildlife diseases. British Medical Journal,
331(7527), 1214-1215. https://doi.org/0.1136/bmj.331.7527.1214

Dumler, J.S., Bakken, J.S. (1998). Human ehrlichioses: newly recognized infections transmitted by ticks.
Annual Review of Medicine, 49, 201-213. https://doi.org/10.1146/annurev.med.49.1.201

Feng, J., Leone, J., Schweig, S., Zhang, Y. (2020). Evaluation of natural and botanical medicines for activity
against growing and non-growing forms of B. burgdorferi. Frontiers in Medicine, 21(7), 6. https://doi.
org/10.3389/fmed.2020.00006. eCollection 2020

Feng, J., Shi, W,, Zhang, S., Zhang, Y. 2015. Identification of new compounds with high activity against

184



stationary phase Borrelia burgdorferi from the NCI compound collection. Emerging Microbes & In-
fections, 4(1), 1-15. https://doi.org/10.1038/emi.2015.31

Feng, J., Zhang, S., Shi, W, Zubcevik, N., Miklossy, J., Zhang, Y. (2017). Selective essential oils from spice
or culinary herbs have high activity against stationary phase and biofilm Borrelia burgdorferi. Frontiers
in Medicine, 4, 169. https://doi.org/10.3389/fmed.2017.00169

Fraser, C.M., Casjens, S., Huang, W.M.,, Sutton, G.G., Clayton, R., Lathigra, R., White, O., Ketchum, K.A.,
Dodson, R., Hickey, E.K., Gwinn, M., Doughert,y B., Tomb, J.E, Fleischmann, R.D., Richardson, D.,
Peterson, J., Kerlavage, A.R., Quackenbush, J., Salzberg, S., Hanson, M., van Vugt, R., Palmer, N., Adams,
M.D., Gocayne, J., Weidman, J., Utterback, T., Watthey, L., McDonald, L., Artiach ,P., Bowman, C.,
Garland, S., Fuji, C., Cotton, M.D., Hors,t K., Roberts, K., Hatch, B., Smith, H.O., Vente,r J.C. (1997).
Genomic sequence of a Lyme disease spirochaete, Borrelia burgdorferi. Nature, 6660 (390), 580-586.
https://doi.org/10.1038/37551

Goc, A., Rath, M. (2016). The anti-borreliae efficacy of phytochemicals and micronutrients: an update.
Therapeutic Advances in Infectious Disease, 3(3-4), 75-82. https://doi.org/10.1177/2049936116655502

Hinckley, A.E, Connally, N.P,, Meek, J.I, Johnson, B.J., Kemperman, M.M., Feldman, K.A., White, J.L.,
Mead, S.P. (2014). Lyme disease testing by large commercial laboratories in the United States. Clinical
Infectious Diseases, 59, 676-681. https://doi.org/10.1093/cid/ciu397

Hussain, A. (2021). Lyme Disease’s Effect Prevention & Cure. Department of Pharmacy Galgotias Univer-
sity Greater Noida. http://103.47.12.35/bitstream/handle/1/8006/n.pdf?sequence=1&isAllowed=y
[Accessed on 3-rd September 2022]

Hutschenreuther, A., Birkemeyer, C., Grotzinger, K., Straubinger, R K., Rauwald, H.W. (2010). Growth
inhibiting activity of volatile oil from Cistus creticus L. against Borrelia burgdorferi s.s. in vitro. Phar-
mazie, 65(4), 290-295.

Koperwas, Z. (2013). Borelioza - niebezpieczna choroba z Lyme. Ogélna charakterystyka i diagnostyka
laboratoryjna zakazenia. Laboratoria Net — Innowacje Nauka Technologie. http://laboratoria.net/
artykul/15100.html [Accessed on 12-th September 2022] [In Polish]

Liebold, T., Straubinger, R.K., Rauwald, H.-W. (2011). Growth inhibiting activity of lipophilic extracts from
Dipsacus sylvestris Huds. roots against Borrelia burgdorferi ss in vitro. Die Pharmazie-An International
Journal of Pharmaceutical Sciences, 66(8), 628-630.

LoGiudice, K., Ostfeld, R.S., Schmidt, K.A., Keesing, E (2003). The ecology of infectious disease: Effect
of host diversity and community composition on Lyme disease risk. Proceedings of the National Academy
of Sciences of the United States of America, 100(2), 567-571. https://doi.org/10.1073/pnas.0233733100

Long, K.C., Cohn, K.A. (2018). Lyme arthritis: an update for clinical practice. Pediatric Emergency Care,
34, 588-591. https://doi.org/10.1097/PEC.0000000000001576

Magnarelli LA. 2009: Global importance of ticks and associated infectious disease agents. Clinical Micro-
biology Newsletter, 31(5), 33-37. https://doi.org/10.1016/j.clinmicnews.2009.02.001

Matysiak, A. (2018). Jak niebezpieczne potrafig by¢ kleszcze? Ze $wiata zoologii. Czasopismo Biologia
w Szkole, 17, https://www.czasopismobiologia.pl/artykul/jak-niebezpieczne-potrafia-byc-kleszcze
[Accessed on 12-th September 2022] [In Polish]

Mederska, M. (2021). Atlas roslin leczniczych. Wyd. SBM, Warszawa. [In Polish]

Mederska, M. Mederski, P. (2021). Atlas dzikich kwiatéw. Wyd. SBM Sp., Warszawa. [In Polish]

Middelveen, M.]., Sapi, E., Burke, J., Filush, K.R., Franco, A., Fesler, M.C., Stricker, R.B. (2018). Persistent
Borrelia infection in patients with ongoing symptoms of Lyme disease. Healthcare, 6, E33. https://doi.
org/10.3390/healthcare6020033

Nowak-Chmura, M., Siuda, K. (2012). Ticks of Poland. Review of contemporary issues and latest research.
Annals of Parasitology, 58(3), 125-155.

185

9sBasIp awWAT Jo Juswiess} ayi Burpoddns sjueld



Agnieszka Tatoj, Aleksandra Smagiet, Himani Yadav, Peiman Zandi

Nieto, N.C., Porter, W.T., Wachara, ].C., Lowrey, T.J., Martin, L., Motyka, PJ., Salkeld, D.J. (2018). Using
citizen science to describe the prevalence and distribution of tick bite and exposure to tick-borne
diseases in the United States. PLoS ONE, 13, €0199644. https://doi.org/10.1371/journal.pone.0199644

Nuwer, R. (2014). Lyme bacterium’s possible ancestor found in ancient tick. Nature. https://doi.org/10.1038/
nature.2014.15378

Osafo, N., Mensah, K.B., Yeboah, O.K. (2017). Phytochemical and pharmacological review of Cryptolepis
sanguinolenta (Lindl.) Schlechter. Advances in Pharmacological Sciences, 2017, 3026370. https://doi.
org/10.1155/2017/3026370

Oruba, J. 2018. Blog Jana Oruby - Fitoterapeuta. https://fitoterapeuta.wordpress.com/2018/07/ [Accessed
on 18-th September 2022] [In Polish]

Paulo, A., Gomes, E.T. (1995). New Alkaloids from Cryptolepis sanguinolenta. Journal of Natural Products,
58(10), 1485-1491. https://pubs.acs.org/doi/10.1021/np50124a002

Podbielkowski, Z., Studnik-Wojcikowska, B. 2003. Stownik roslin uzytkowych: polski, taciriski, angielski,
[francuski, niemiecki, rosyjski. Warszawa: Wyd. PWRIL. pp. 708. [In Polish]

Poinar, Jr.G. (2014). Spirochete-like cells in a Dominican amber Ambylomma tick (Arachnida: Ixodidae).
Historical Biology: An International Journal of Paleobiology, online April 22 2014; https://doi.org/10.
1080/08912963.2014.897699

Roézanski, H., Pietryja ML.]J. (2021). Przewodnik fitoterapeuty. Preparaty ziolowe - zestawy. Wyd. Herbarium
$w. Franciszka, 304ss. ISBN 9788364534331 [In Polish]

Roézanski H., Pietryja M.J. (2022). Herbalist's Companion, Herbal Preparations — Kits. Herbarium Library
No. 13. Publisher: Instytut Medycyny Klasztornej, Katowice: ISBN 978-83-965940-0-6.

Reveal, J.L. (2007). Classification of extant Vascular Plant Families - An expanded family scheme - http://
www.plantsystematics.org/reveal/pbio/fam/vascplfam.html [Access: 14 May 2007]

Saar-Reismaa, P., Bragina, O., Kuhtinskaja, M., Reile, I, Laanet, P. R., Kulp, M., Vaher, M. (2022). Extraction
and fractionation of bioactives from Dipsacus fullonum L. leaves and evaluation of their anti-Borrelia
activity. Pharmaceuticals, 15(1), 87. https://doi.org/0.3390/ph15010087

Sinski, E., Welc-Faleciak, R. (2012). Ryzyko zakazen przenoszonych przez kleszcze w ekosystemach lesnych
Polski. [W:] Zarzgdzanie Ochrong Przyrody w Lasach. ISSN 2081-1438 [Access: 20 July 2020] [In Polish]

Smoleniska, Z., Matyjasek, A., Zdrojewski, Z. (2016). Borelioza, najnowsze rekomendacje w diagnostyce
ileczeniu. Reumatology Forum, 2(2), 58-64. [In Polish]

Sobieszczanska, B.M, No6zka, B., Milczarska, J., Dobracka, B., Dobracki W. (1998). Obecnos¢ przeciwcial
dla Borrelia burgdoferi zwigzanych w kompleksy immunologiczne w surowicach lesnikow. Medycyna
Doswiadczalna i Mikrobiologia, 50(1/2), 97-103. [In Polish]

Stanek, G., Reiter, M. (2011). The expanding Lyme Borrelia complex-clinical significance of genomic spe-
cies? Clinical Microbiology and Infection: The Official Publication of the European Society of Clinical
Microbiology and Infectious Diseases, 17(4), 487-493. https://doi.org/10.1111/].1469-0691.2011.03492.x

Stone, B.L., Tourand, Y., Brissette, C.A. (2017). Brave new worlds: the expanding universe of Lyme disease.
Vector-Borne and Zoonotic Diseases, 17, 619-29. https://doi.org/10.1089/vbz.2017.2127

Thompson, A., Hynicka, L.M., Shere-Wolfe, K.D. (2023). A Comprehensive Review of Herbal Supplements
Used for Persistent Symptoms Attributed to Lyme Disease. Integrative Medicine, 22(1), 30-38.

Tokarski, Z., Denys, A. (2018). Zagrozenia zdrowia publicznego. Vademecum promotora zdrowia - czgs¢ 5.
Wyd. Wolters Kluwer. 196 ss. [In Polish]

Van Wyk, B.E., Wink, M. (2017). Medical plants of the world. Publisher: CABI. 520 pp.
World Flora Online (https://wfoplantlist.org/plant-list/) [Access: 20 July 2020]

186



Plants supporting the treatment of Lyme disease

AOUT)IRTA] deddeIqISUTZ

uosuemg — 100y e[jiredeseg
‘00% e[edesieg e1xa 109301d erp1IOq OD{SINRIIUOY

av]j1vdvsivs
XIpoy/xipvy

BOLIOWY Inog Jo red

ApMpoiq - 2}10§ XI[210¢ ‘eMOJOIZ BYUBZSITU OT[2I0g sypuidffo xvjIUg JSOMU}ION pUR BOLIDWIY [BIJUS) (UMY Sypudrfo xvjiug ‘g
“JUIA JBIORIB[IWIG
urpriog oSueg
‘ora10g 01qo1{ ‘erpIognd( Xew BZOIPI0Y ‘0IJSSIPIOY snqng 141s 11y RISY [NUD)D) ] Wnaws y /
01ssI[a10g wintjof vdas wnypy RISV 1S9M 7 vdas winypy ‘9
IS *[ deaoepijAreury
BLIDQIS
0ISSI[210g 18vavdsy vuioziy WIS\ “BOTC UBSURLIDNIPIN T sipuiorffo snSvivdsy G
‘ssn[ seadeSeredsy
XeUW eZOI[2I0( eNZSIOURIL] 'M$ WNLIRQII[] — XY[PI0g  1Uld DUdS 3o Unijo.] eISY Jo auoz urdyyIoN ‘edomyg T stgsaajds snuid R
SIJLLIRY) X3 IISURIA ‘D)
A — 01IEqOURN 14pa2 wnajQ ey QuoN  ([pus) vonuvpy snipa) ¢
rydiopny
x93 ‘Guaxdg aeadeurg
o1[210¢ 01q0I vquay 1yasinbyg ueyrjodowsod " asuanv winjasinbg T
0d
X2 "XUPI deaoejasmby
phort
101291014 dWAT sajotUvA], SNSun,g ueyrjodowsod (") 40]0915.494 SagAUDA], 1
epI07) X3 1 seaoerodA[og
suonjeredad [RUIDIPIW JO SIUIRU IPEI} YSI[O] [BLIOJRW MBI [BQI9E] uiduQ snsuny/ueld e Jo
: o : ‘ o sweu uneT  A[ruwey ON

Ayrunwrur Suraoxdur

pue aseastp awAT Jo Jusunyear) ) ur 3roddns se pasn (snouopa[£1001p ‘snouopardjooouow ;surradsordue pue surradsoutAS ‘syrejosioy 13uny) exe) [[e Jo ST ¢ Qe

| Xipuaddy

187



'ssn{ aeadePLIaqIayg

vindys puv xipva

“woy7, % J NooH ('PITM)

ePISANAR JS2IA — B} SISOI[OLIOG  vIj0fip0d viodsour], JUBUTIU0dQNS UeIPU] vij0fip409 vrodsour], ‘1
auULIpUD.II2] QIO 'S
poido Luzordewr - erueydolg avuvydals xipvy UBMIE], PUE BUIYD) vipuvIja;) VIUvYdals 0T
‘ssnf aeadewIadSTUIIA
vIvIOpO WOy, 3 JYOOH
AR - qeqoueN vupuvy) Wnaj0 eISY JSeq-yInos  (‘wre) vjpiopo vSuvuvy) ‘61
"ssn[ seadRUOUUY
uULIS
01SSI[PI0g SLDSINA WNd1LL], uejrjodowsod T 24D3|nA WnoyLAT, 81
wnoipu 1og
AR - [o1I0qoUeN avjjauoAs wnajo RISI[RIA] UID)SOM X J)IMO[ SHUDLIdIUIM *)) A
nuIvW UosIeM ‘M
AR - o)reqoueN  mododoquidry winajQ BUIOOPU] PUE BIPU] ('qx0Y) nunivu ) ‘91
snsonxajf puefreyy, uosyep M (pnals
R - qeqoueN  uoSodoquidry winajo pue ‘ewrng ‘equeT LIg ‘epuf X3 S2N]) snsonxapf D 61
unioq
eYZSIOULL] "M$ WNLIRQIS — XY[2Iog  $njv4g10 uosodoquid?) erpuy  jdesg snypag1 uododoquidyy gl
'ssnf (seaurwelIn))
JIeqUIRg 9BI0RO ]
snjonf
01gssI[PI0q SNSOUL0I SPUDUY izelq IISIA (“T) SHSOUL0D SVUDUY €1
*SST{ dBIIRI[OWIOI]
01210 0101 vUi0Z1y4 S142qISUL7 eIpu] ‘eIske[ely  '0s0y ajpurdiffo 1aqiSuiz 71
DU0Z1Y puerrey, ‘erdoryg WIS X9 "We-"yong
ARG - [o1I0qOUeN  wingvalds wniydApapy ‘euring ‘sefe[ewIr] ‘euIyD) wingvards winiyolpag] ‘11
20080y
AR - qBQOUBN  IVLIDOPIZ DULOZIY eISY Iseq-Inos (‘wnsLyD) vivopaz ) 01
01210 010X D011
A9 — qeqOUBN] ‘epISANLE JSIIDAY — B3] SISOI[RLIOY] av3u0] avUIN2INY) eIsKe[eIA “eIpu] " v8U0] VUUNIINY ‘6

IpUBZ UBLIad ‘AepeA IUBLWIH ‘feIBewS eipuesyaly ‘[oje] eyzsaiuby

188



Plants supporting the treatment of Lyme disease

urpLioqg oSueg ‘eIse[pod A1e(] — auozsns a1z pysuode(
231M03$9pY “UOIISY - zsns Dsuode( 531m0Isapy ‘edueN

= 911 psuode( 2a1m03sapY ST Bisuode( 231m0ISIPY
‘odejuelq — Auoparw uazioy nysuode( 531mo)sapy e3ueN
- suoparw azokpy pysyodel oarmoysapy odeqioy - azokpy
pysuode( 5a1M0)s9pY ‘eSueN - 2331 azobp| pysyode(
291M0)s9pY ‘syudwd[dns eFueN +00S 291M0ISIPY poIZo
KuzorSews - 5o1mM03s9pY YoIeasY AR - Dysuodel
1sopy <erpprogndQ ‘mysuode( 3sap1 Aupewrosodry oy

- o3anysuode( eamo)sap1 9zoBpY ‘e11X0 199301d BIja1IOg
SWINLI2ISEUOTA [eqIOH] — PWA[RIOY YA[[IOQ OD{SISIeIJIUOg
AP[npo1q - 2110 X210 ‘0IJSSIPIOY Xeul eZOT[2I0g

{[OT[2I0 BMOJOIZ LYURZSITUI OT[210(] ‘SQISE] JUIMU] — SQIY X1pv4 30 DUL0ZIYL "NNOL]
orja1oq T S19g — paN erpeIog qodeqiol] — sdeoorsafoq 1wpidsna modAjoq eISY Iseq-Inos vaodvl viipnouday ‘0€
vquay
orpIog 01qoid S1IV]NI1AD 11034104 uejrjodowsod "] 24]n914D WNUOSAJ0 ‘6T
"ssn oeaoeuoSA[og
BOLIOWY INOS
eYIUIZ AJo1Yas — Y2IS4Z0)  avoto1p avoLiy) PQIOE  PUE YIION BOLIJY YJJON ‘IseIny 7 va101p VI ‘8T
‘ST 9BILITII()
S[IME UL oI SAOOI MON  Sipuvidnf winidivatiog BOLIAWY (IION T vaSiu suviSn{ k4
"D deadepue[dn(
OI[210q 0101 MA[[PIOg 151U stadid snjon] (erpuy) 350D Ieqee]N 1 wnadiu 1adig ‘97
YasIn) aedderadig
AR - [P1I0qOURN  Dqgagnd vasHT winaj0 BUIYD) UIAYINOS 'S13d DQaqNI DasHT R4
[s91d
AR - [21I0qoueN X27.400 1WOWDUULY) eyue LIg WNIA WUNUOWDUULY) B4
68,1 "ssn[ aeadeIne|
Xew BZOT[oI10g QY 11UOPIIYD) BIseInyg T snlvw winuopijayD) €T
'ssn aeaoesasedeq
Xeul eZOI[I0g SipLiaqiag X1pvy eISy uId)ses pue uede( D 1dioqunyj SLIDQIdG 7

189



AR — oAwoueN X1pv4 SIp1YS] eIsy 3sop odoang jseaynog ] V101U SIDS] ‘6¢
D1JUISIUOLU] Youa[d
01SSI[oI0g DaIDI]0 DIISSVLT TeAanno 9doing  voywj1 TeA T V2OV ' ‘8¢
wnijoq ausaypn( (1) vivndva
01gsSI[2I0q aV20V.12]0 2DIISSVIT TeAnno odong “TeA T D2IV.I]0 DIISSDIY ‘L€
J)aUINg JBIILIISSBIG
snjonif
01SSI[oI0g SNAJDS SIUNIND) BUIYD) YINOS “BIPU] " SNALDS SIUNIND ‘9¢
*SST[ 9B308}IQINONY)
eOLIdWY (JION JO
01gSSI[PI0q V914D SNIINL] SuoI3aI IN0G “eILIWY YINOS 1 vdvdvd voriv) ‘G
“JI0WN (] 98IdLILIR))
O1[210¢g 0101 vquaY VSULIOIA JUDUTIU0dQNS Uepu] "W v4af12]0 VIULIOJT FE
"AOUTLIRJA] 9830BFULIOIA
BMOJOIZ BY)BQIdY BI[DIOg
dosg ¢orperog orqoid ‘erpprogndQ ey eIgeN - 281
215420 O ‘eMM BIjeN — Yo3s4z)) Auzoayde Yruparz — xy
Y0384Z0) £$9110JBI0qR] BOTPIULIDI[E NIISAZ)) ‘BNIU[DIZ AJO1Yds
- Y[9184z)) ‘WNLID)SLUOTA [EQISL] — PWATIOY ODSId)eIJIuOy]
Apmpoiq - 2110 XI[oI0g ‘0IJSSI[2I0] LMOJOIZ BYULRZSITUI
OI[210¢ SQIOF] JUIMU] — $qI3Y OI[10g I S19q - PO wnajo
erppIoq odeqiap - xyouafjoq odeqidf] - sdesorrsfjog  /pquay /uinijof snisi) sprIqiy T SHUDIUIX ) ¢¢
035425 oSuey ‘urpIIOg OSuex 1099301
owkT pordo Auzordey — D{sUlON] Yo1s4z)) €IIXd adoing iseq
109301d er[a1I0( eNZSIOURL] 'M$ WNLIRQISL] — XY[PIO  DQUIL] SHI1Ja.0 Snjsy) PUe YIN0S “BISY ISIA “BOLIJY YIION ] Sh9134D SNYSID) 7€
*SsT[ 9BIORISID)
Szjumy|
10399)01 WAT ‘01 SSIPIOY avay], wnijo] eISY Iseq-Inos (") sisuauis vifUY)) ‘I
™med

I9Y] X2 "QITA 9B0BY],

IpUBZ UBLIad ‘AepeA IUBLWIH ‘feIBewS eipuesyaly ‘[oje] eyzsaiuby

190



Plants supporting the treatment of Lyme disease

SNQuIpD.
Wnd puioziy

po13o Auzordejy - ejorpoyy avaso. avjoipoly eIsy ‘odoang edorrowry YIoN " vasoL vjorpoyy €S
‘TIH-1S °[ aeaoensser))
sopeueIn) )
@ Jowg 97 X (Mn07)
AR - qeqoueN avoIYIIT XIpvY SRISY v3nfiiqaf vaduvipAr] 7S
“JIouwn(J sedoeafueIpAH
eIz £1onps - y3s4z)) odeqiay - Xyora[og avsoy snjonk]  IOUIIA BISY “@dLIY YIoN odomyg "] DUIUYI DSOY ‘16
S141590]As
014SSI[2I0q SHIVIAT SH1onL] adomyg [N (1) stasaajds snppr ‘0S
2vSSUPUD ausayong
0ISSI[PI0g V1IVVL] SNIINL] SPHIqAY DSOUDUDX DIIDSDL] 6%
gy “WIXE]A
XeW BZOIAIOY vl avjnpuadij,] adoing [enua)) pue WISYMION ISy (") vLwuin vjnpuadij] ‘8%
aroydsturay
o1[o10¢ 0101 snjonif 13av3va7) WIaY3I0u Y Jo auoz derodwa) “ds snSavvir) WAd
PU0
OIJSSIIOY  SMINL] IDIAD 1UnLd  IOUTIN BISY ‘BISY WIdsapy odoing (") wniav snsvaa)y ‘OF
NOIE (XYOIN)
[odeqIof] - Xyora[og snjonif aviuory POLIAWY [JION UI)Se vdivooupjoul eTUOTY g=4
0IJSSIPIOg  SNIINLf avIVIUIULLY eISY [EIJUQD) "W SLUSNA DIVIUIULLY R%4
'SST[ 9BIIBSOY
01SSI[oI0g HUIIVA SNIINL] eoLowry ypioN ‘@doing ersy T SR WniuiIvA B34
ARG - [P1I0QOURN  IVLIIYINYD) WNaj0 BOLIOWY YIION] UIQISBIYIION T SUaquinooid vriayjnpry W
'SSN{ 9BIIRILIY
snjonif
ePISANAR JSITAY — ©3) SISOI[ALIO] sipudLfJo voyquig BISY [INOS " varquia snyuv]idyd Bts
"AOUT}IBIN 9B0RYIUBIAYJ
eIpuy eury)
eIua1Z AJo1yas — Y2354z odeqIaf] — XYOLId[[Og  SHIVLIAS 19SIQIE] SO1.] JSBIYINOS [BIJUII-YINOS BAIOY 7 snav1iAs SNOSIQIE] 0%

*SST[ QBAORATRIA

191



[BD) — BYJOISIIM

uorseu z (5[0 Auozoopouwry pawepy - TOYVIIO aV4YJOUID) UNI]O) BOLIOWY YIION T SIUIIG VIYIOUI() ‘9
(U1q0q DD
9LDBIYIOUI()
‘ssn[ seadeideu()
ePISANLR 1S2TAY — ©I) SISOI[ALIO] av|nqgayy) snpon] eISY [IN0S 739y vjngayp 1, ‘99
snjonif
©ePISANAR JSOTAT — B} SISOIOLIOY  DOLI[2q DIDUILLII], RISY JSOM-JNOS PUE (INOS “qx0Y (‘UIeD)) ILUJ[aq 1] ‘69
X21400 wIy @ WSm (‘DA x
ePIOANAR )SOTAT — ©2) SISOI[PIIO  avunliv avipuiia], JUSUNUOOQNG UIPU]  “qX0Y) vunliv vipuluiia], 59
I Y 9BDBIAIqUIOD)
AR - 0)IeqouEN avp3Ajod x1pvy eISY  PIIIM viofinua) vjpdAjoq ‘€9
qUITR
‘suuewjo seade[eA[oq
ap[s1oyejIuOg APNPOIJ — 110§ XI[PIOg X1pv.4 1U03ivjod eOLIJY YINOS "D (J SIPIOpIS niuosivjad ‘79
"SST[ 9LIDRIULIIN)
admy
A — ONAWOURN ‘AR — qQBQOURN  LIPUapojjaYJ Xa1ioD) BISY UIQJSeY  aSUALNIUD UOIPUIPOJIaYd ‘19
OIJSSI[RIOG  SISUAULS SHUJIT) SNIINL] SPUQAY  YP3qsQ (") SisuauIsx ) ‘09
SNIINU]
01gSSI[PI0q 1stpvavd snagr) SpLIqAY "pejoeIA Isippvdx ) ‘65
vruvsiaq "J104 % (0ssTy)
ARG - oAwoueN SNIJID) WNJ|0) umowyun 0SSy V1UvSIaq SNATD) ‘86
'SSn[ deddeINY
pq.ay wnidnsipul ‘qxoyg
ePISANAR JSITAY — ©3) SISOI[OLIOq snduva04aiq eue Ug ‘edoN ‘1pu]  wmidnsivul sndivaosd)d A
ePISANAR 1S2TAY — ©I) SISOI[ALIOq x1pvi av1unbry Jourpy e1sy ‘odoing jseq-yinog " 04qv}8 V211449419 ‘96
uosuemg — 300y snpeSensy afung
po13o Luzordejy — youedery, ¢10J09)01J WA JIA[PIOG 1USVAISY X1pvY eisy aeradway snatjoySuows snjpvasy ‘GG
(9as1D) araveuorfideq
“ssn( oesourun3a)
‘[pury seadeqe]
o1gsstjpIoq JodeqIs - xyorL[og 14310 S1Q1Y SNIINL] ersy odoing "] WnASiu saquy B

'ssn[ deaoeSerjixeg

IpUBZ UBLIad ‘AepeA IUBLWIH ‘feIBewS eipuesyaly ‘[oje] eyzsaiuby

192



Plants supporting the treatment of Lyme disease

UaWaS vI2f1uIA
SIIA ‘Oviafiuaa

BISY UId)sam-1nos ‘odoing

urppr1og oSuex 0IgSSII0g SUIA SnonL] [eTU)) ‘UOIZAI UBSURLINIPIA " vadfiura sip '8/
'SST[ 9BIIRITA
OIJSSIPIOY  XIpvi D10IDI SHIND(] BOLIJY (INOG ‘eIserny 1 D3OIV SHIND(] /L
vqiay UL JYIOBJ UI)SIM ) UT
ePISANAR )S2TAY — ©I) SISOI[ALIO] aVILIVISY V][2JUD)) SPUE[ST ‘BI[ENSNY CISY ®OLJY QI (") YIUVISY v]j2jua)) "9/
ueMIe], ARG X9 "DURL]
avornypp  ea10) ‘uede( “BUIYD) UIAISLI-YIIOU X3 'FYOOL] X “Yyuag
AR — oyAwoueN avonaduy xipvy  IOSUOIA ISeY Je] eIssmy ‘eraqIs (‘wgoy) varmyvp 'y G/
X1pD.4 20210SUDY24Y
01210 0101 avonaduy eIseIng " vanduvYdIY VIPSUY B/
(ssnf serdpyPqUN)
‘Tpury seaoerdy
00¥ Ds(£19q4s yazs
-ya77, epoido Luzordew - pysA1aq4s yazs-yayz 130 uazioy
- DIslA19q4s uazs-uayz ‘orpiog o1qo1 AJp( [edoy Suasuin
OIDUINI[ $BIIX3 109)01d BI[PLIOQ JIA[[RIO] DINSINEITUOY “WIXE]N
AP[npo1q - 2110 XI[210q SQIOH JUIMU] — SQIAY OIIOF  XIPD. 192020494INa]q erssmy ‘uede( RUIYD) CISY ISeH  SNSOIJUIS S1192020401INaJT ¢/
'ssnf aeadereIy
snjonif 1 vqiay
ePISANAR JS2IAY — ©2) SISOI[OLIOq S141S2440] SNINQLL]  eOLIJY YIION PUE BISeIng WIdYIN0g T SL4S2449] SNINQILL, Tl
1 g oeaoeiAydodLyz
K11aq 3 LI\
A3 — 0}eqOUBN yifydodivo wnajo (e1sauopuy) SeOON[ON  (“T) WnLpUL0ID WNISAZAS 124
piolfipriia ‘ujIoen)
AR - [21I0qOUeN AT — qeqoueN DINAIDOIN N2 BAUINL) MIN] “BI[eIISNY UIIYJION X2 '[0S DAOYfipria 0L
[odeqroy 1Naj04ay1op IEELe)
oSauereqIay BMIZIP Z YR([0 AT — ONAwoueN avINaVIIIN BI[eIISIY vij0fiuial)p VINAIVIIIN ‘69
ARG - oAwoueN winyjof nddwonyg BI[BIISNY UISISEI-YINOS [[IqeT shjnqod snyddjpong '89

"ssn[ deade AN

193



urprIoq oguex 9azozs oguex $qIdY eIIPIN — Dymsdey
ejjodsod 99z0zg ‘ernjeuning — nynsdey eyjodsod 9azozg
£SOT] — 109Z0ZS YIZIOY ‘WNLISISEUOIA [eQISF] — BWAIOq
‘o1gssTppI0q ‘xeur ezorjarog odeqiaf] — sdedorrafjog
eI\ eInjeN - uazioy ejjodsod 9az2zg ‘satiojeroqe|
BOIPAULId)[E — D9Z0Z§ eMOJOIZ BXJeqIay erjarog doig
orprog

o1qoi{ ‘erprogndQ QA[pIog LrysIaeuog Anpoid

— 9}J0J XI[2JO( ‘EMOJOIZ EYULZSITWI OI[2I0 SQISF] JUIMU]

- $QI9Y O1[a10¢ 1T S19g- PIIN eI[RI0Y ‘eZSDUBL] xX1pvy
"M§ WNLIRQISY — XY[210g {odeqIaf] — XJOLId[[og wnuoynf snovsdiq eOLIJY (INOG “BISY Isop @doing  “spny suigsaajds snovsdiq ‘68
‘ssn( aeaseosesdi(]
o1[210¢ 01q0IJ 1NqQUIDS Sof.] adomyg T DASIU SNINQUIDS ‘78
‘AN " de20EXOPY
urpiog oSuex ‘orpIog 01qoiq erpIogndQ nzed 10Y
ME[D) S3BD) SPOO,] MON ‘BIOY BUOIUOIPZOI — (BIOIBI[IA)
INZeq 1OY SUOSUBMS — INZBJ 1D0Y ME[D) SJe)) BIIXd J03301d
BI1I0( SWNLISISEUOIA [BQISL] — eWAIOq HIA[[2IOY
On[s1a)eIjIuog APNPOIJ — 9)I0J XI[DIOF XU eZOI[2I0g
{[OI[210¢ ‘BMOJOIZ BYURZSITUW OT[210¢ SQIIF] JUIMU] — SQI3Y X21402 ueaqqLIe)
orprog odeqrap] — sdesorafjoq 51 S19g — PN eIPIOY  VSOjUIUL0] IVLIDIUY) ©OLIAWY [eNUD)) PUE [INOS " VS0JUIUL0] DIIDIUY €8
Xew ezoIpIOg  SIULIDdY 1v0) vQUIE] uejrjodowsod " 2uravdy winypry 78
'ssnf aeadeIqmy
epRWY YN (Fwing)
avjuajouInSups RISY JSBAYINOS YINOS  vIgnp ) “IYPS (‘PUIT)
AT — qeqoueN poiSo AuzorSepy - stdojordLin sidajorddiny x1pvy oy vjusjournduvs sidojoiddin ‘18
‘ssn aeadeuddody
(eOLyY ‘e1sY
oxgssipiog  snjonif vavdoina vajQ odoiny) urseq ueaURLIAIPIN "1 vavdoina vajQ ‘08
qury
)3 "SUURUIPOF] 98BI
©ePISANLR JS2IAY — ©3) SISOI[OLIO] 1pIUDS WNaJ0 JUSUNUOOQNG UBIPU] T WNqQpv WnpIups ‘6L

‘I ~f oed0e[RIULS

IpUBZ UBLIad ‘AepeA IUBLWIH ‘feIBewS eipuesyaly ‘[oje] eyzsaiuby

194



Plants supporting the treatment of Lyme disease

wnijof
BNZSIOURL] 'M$ WNLIBQISH - XYPIOg  SHPUIILJO SNULIDUISOY uIseq UBSUBLINPIN T SHPULJO SNULIDUISOY 6
urppriog oSuex ‘or[210g 0101 seAefewurpy
N — [2110qOUEN] 0IJSSI[I0g QY WSO “@LI2QIS ‘UISBY UBIUBLINIPIAN " 2408ma wnuviiQ €6
wnijof
BPISANAR JS2IAY — ©3) SISOI[ALIO] WNIUDS WU JUSUTIUODQNS URIPU]  *] WINIO}fInUd] N1 76
winijof
eIz £190yas - y238£z)) N9 — oyAwoueN aVIVI19 FDYJUIN sprigdy YUY DIVLIIX VYU ‘16
eIy
EYZSIDURL] 'M§ WNLIBQIIH — XP[PI0g vqay IVI1U0IIg WIAY}IOU ‘eIsy wid)som odoing 1 sypupiffo voruojag ‘06
("ssn[ sejeIqeT)
AOUTJIRIA] 9B3DRIWE|
“USIIN
X3 "D (I Suaquinaosd
orprog o1qorg  xtpva 1dydoSvdivgy eOLIJY WISYINOG wnydydodvdivpy ‘68
Ig " 9BDRI[EPI
erprogndQ 9oenxy siydeiforpuy spooj MON] 10309301
SWAT ‘epI2ANAR JSAIGAT — BI) SISOI[2LIOY <BIIXd J03301d
RI[2LIOQ ‘WINLIA)SEUOTN [eqIH] — PWA[RIOY QDSIdJeIjIuog
Ap[npoiq - 2310§ XI[210¢ {[OI[210g LMOJOIZ BYURZSIIW
or[aIog 17 S19¢g - PIN erEIog Jodeqial - sdedorrafog
eSueN - 933D oa1z eyenotued siydesSorpuy edueN
- eymafeu eyemorued siyderSorpuy Gyensyq %01 Trep (Fuang)
siyderSorpuy poirdo Auzordey - siyderdorpuy  syrydvidospuy vqiop] eUueT IS ‘eIpu]  vywpnotupnd suydviSoipuy ‘88
*SSTN[ JBADRYJURIY
eypuedemysy
RUO[IIN PIANLE JS219A] — B9} SISOIPLIOY SWNLIIISEUOIN avuvYIM [eungg
[eqI9Y - ewA[oroq DnysIdjeryiuog APNpoIq - 9110§ XI[210g snjonif 12 xipvy RISV BOLY  (“]) D43fiuiuos viuvyiip /8
SNIONLf WNJUaIMISI TN
01SSI[PI0g 102154240247 (eoLIOWY YINOG) JIOPENOT NIdJ  WINJuUaInIsa uodisiadoddy ‘08

'ssnf seadeur[og

195



winijof

AR - [2110qOURN  IVUDIPNDQIL 2142} KenSereq qizerg 1U0)Idg DUVIPNDQIL DIA2IS  "TOT
Xew ezoljaIog s118vp110§ vQIOE] eOLIJY YJJON] ‘eIseang 1s's T eamnedna ofeprjos 101
vquay
AR - 0)IeqOURN] £10193)01J SWAT Xew ezoIjaI0g UNUUD dVISIUAILY  RISY UI)SIM ‘9doIng UIa)seayInos T vhuup ISy 001
BSSI[O BMOYIUIE JSeIA] sopf avoury adong ] VUDIUOUL DIIULY 66
(Yas1n
seyisodwo))) 15914 |
X NPIdG JBIIRIASY
po1So Auzordewr -eysreyfeq eakzore], erprogndo
AR - [2110qoUEN NTE ] eLIQIS Iseq Je] 131090
eMOJO1Z BURZSIIW o1[a10q JodeqIdf] - sdeoorrajog avLINIg X1pry  UeIssIY “eIJOSUOIA “BIOY BUTYD) SISUI[VIIVQ DIAD][2INIS ‘86
wnajo POLIJY ‘UBSURILINPIN
A - [9110qouEN vuvjuout vlainivs ay) ‘odoang urayjnos " vuvjuow vlaunips /6
RISY [E1JUD)) “@dLIJY YlIou
AR — OMBQOURN]  DAIV]IS IVIAIDS UINI]O) ‘UISeq UBAUBLISNIPIN UIAY}IOU " Da4vPs °§ ‘96
erifg
©SSI[O BMOIMJBZS JSBIA wnyjof aviaipg  TOUTIN BISY ‘UISBE UBIURILIIPIN "1 sypuidLffo viapws "S6

IpUBZ UBLIad ‘AepeA IUBLWIH ‘feIBewS eipuesyaly ‘[oje] eyzsaiuby

196



Appendix 2

Fig. 6. Selected plants traditionally used in the supporting treatment of Lyme disease: Andrographis
paniculata - A, Astragalus mongholicus - B, Cistus creticus — C, C. Xincanus — D, Dipsacus silvestris - E,
Eleutherococcus senticosus — ¥, Gaultheria procumbens — G, Harpagophytum procumbens — H, Rhodiola
rosea — 1, Juglans nigra - J, Reynoutria japonica - K, Scutellaria baicalensis - L, Stephania tetrandra - M,
Uncaria tomentosa — N, U. rhynchophylla — O (Source: Public domen - https://pl.wikipedia.org/wiki/
Wikimedia_Commons)
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Agnieszka Tatoj, Aleksandra Smagiet, Himani Yadav, Peiman Zandi

Rosliny wykorzystywane w leczeniu boreliozy
Streszczenie
Borelioza z Lyme jest chorobg bakteryjna przenoszona przez kleszcze zakazone bakteriami z grupy Borrelia
burgdorferi. Posiada nieswoiste objawy, takie jak: bole glowy, goraczka, bole miesni, czy stawow, dlatego bywa
czesto mylona z innymi chorobami. W jej przebiegu wyrdznia si¢ 3 stadia: wezesne (rumien wedrujacy),
wezesne rozsiane (dolegliwosci uktadu kostno-stawowego, osrodkowego nerwowego) oraz pdzne (dolegliwosci
miesniowo-szkieletowe, arytmia, jednostronne porazenie twarzy, stany zapalne moézgu, rdzenia kregowego,
bole glowy itd.). Leczenie polega na antybiotykoterapii. Po zakoficzeniu leczenia, pacjenci moga zastosowaé
protokoly ziololecznicze, ktore wspomagaja organizm i moga poprawi¢ samopoczucie. Celem gtéwnym
tego opracowania bylo sporzadzenie wykazu roélin wykorzystywanych we wspomaganiu terapii boreliozy
po zakonczonej antybiotykoterapii, w oparciu o preparaty ziolowe i suplementy diety wystepujace w sprze-
dazy bez recepty na terenie Polski. Analizie poddanych zostato 29 preparatéw dostepnych stacjonarnie oraz
48 preparatow roslinnych dostepnych przez Internet (facznie 77 lekéw i suplementow bez recepty). W skladzie
preparatow odnotowano 101 roslin i jeden gatunek grzyba. Wiele roslin wykorzystywanych w tego rodzaju
fitoterapii wspomagajacej, nie wykazuje bezposredniego dziatania przeciwko kretkom boreliozy i posiada
dzialanie ogolnie wspierajace prawidtowe funkcjonowanie organizmu. Niektdre natomiast majg udowod-
nione wlasciwosci bakteriobdjcze (u wiekszosci nie zostalo udowodnione bezposrednie dzialanie w walce
z borelioza), wirusobdjcze, wspierajace prawidlowe dzialanie ukladu nerwowego oraz dostarczajace wiele
witamin i skfadnikéw mineralnych potrzebnych dla zdrowia.

Stowa kluczowe: Borrelia burgdorferi, suplementacja ziofowa, rosliny lecznicze, fitoterapia wspomagajaca
Received: [2023.06.08]
Accepted: [2023.08.18]
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