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The paper reviews already (in the past fifteen years) published data from re-
search articles on essential oils (EOs) and their biological properties (such as an-
tioxidant, antifungal, anti-inflammatory and toxic activity) of marsh rosemary
(Rhododendron tomentosum (Stokes) Harmaja (ex Ledum palustre Linnaeus,
Ericaceae Juss.) growing wild in Lithuania.

Rh. tomentosum is a perennial woody shrub (up to 1 m in height) with ev-
ergreen leaves and small white or white-pink sticky flowers grouped in racemes.
The plant emits a strong specific smell that affects the central nervous system,
and may cause nausea, headache or aggressive behaviour to some people. Only
one species of the plant (ex L. palustre var. palustre) grows in Lithuania, mainly
forming colonies in limited areas over all the territory.

Marsh rosemary are widely used in folk medicine and homeopathy for treat-
ment of various sickness, externally and internally as well. Most applications of
Rh. tomentosum and pharmacological properties have been validated by scien-
tific researches. In Lithuania, the plant is used for healing rheumatism, differ-
ent pains, insect bites, eczema and other skin problems, infections, bronchitis,
asthma, cold, tuberculosis, to block bleeding, etc.

Rhododendron tomentosum H. (ex Ledum palustre L.) plants, the essential
oils (EOs) of which are already investigated, were collected mostly in the Eastern
part of the country (Rokiskis, Utena, Vilnius and Sal¢ininkai districts). Monoter-
pene hydrocarbons, p-cymene, myrcene and limonene, bicyclic monoterpenoid
ascaridole and oxygenated sesquiterpenes, ledol, palustrol and cyclocolorenone
isomers, were found to be principal compounds in the investigated EOs. Some
oils contained appreciable quantities of heterocyclic compound lepalol. Most of
the oils could be attributed to the ledol+palustrol or ledol+palustrol+ascaridole
chemotype.

Antifungal activity of Rh. tomentosum EOs was evaluated by several dif-
ferent techniques: against Penicillium cyclopium Westling, Trichoderma har-
zianum Rifai and Candida parapsilosis using an agar diffusion method; and
amperometricaly, using Saccharomyces cerevisiae yeast-modified electrodes.

Anti-inflammatory activity of Lithuanian marsh rosemary EOs has been re-
vealed by subcutaneous carrageenan injection-induced hind paw oedema tests.

However, antioxidant activity (tests using ABTS *,DPPH" and TROLOX) and
toxic properties (against brine shrimp (Artemia sera) larvae) of Rh. tomento-
sum EQs were summarized.

Keywords: Rhododendron tomentosum H., Ericaceae, essential oil composi-
tion, ledol, palustrol, ascaridole, cyclocolorenones, antifungal activity, antioxi-
dant tests, antimicrobial properties, toxicity in vivo
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INTRODUCTION

Rhododendron tomentosum (Stokes) H. Harmaja
(formerly mostly known as Ledum palustre Lin-
naeus, Ericaceae Juss.) is a perennial woody shrub
(up to 1 m in height) with evergreen leaves and
small white or white-pink sticky flowers grouped in
racemes. The flowering period is from April to Au-
gust, depending on the geographical area. The plant
is called commonly as a marsh rosemary, marsh tea
or marsh Labrador tea. Its names suggest (includ-
ing the Lithuanian name Pelkinis gailis) that for
the plant it is most appropriate to grow in marshy
and swampy areas. The preferred growing habitats
are peaty and acidic soils, with various sun illumi-
nations. Wild populations of marsh rosemary are
found in Northern and Central Europe, Northern
Asia (China, Korea and Japan) and N. America. Only
one species of the plant (ex L. palustre var. palustre)
grows in Lithuania [EI], mainly forming colonies in
limited areas over all the territory: in marshes, pine-
woods, and in the forests on the Baltic seashore.

Preparations of marsh rosemary are widely used
in folk medicine and homeopathy for treatment of
various sickness, externally and internally as well.
A long list of traditional uses has been presented
in a review article of Popescu and Kopp (2013) [E].

In Lithuanian folk medicine, decoctions, alcohol-
ic extracts or crushed raw material of the plant are
used for healing rheumatism, podagra, gout, differ-
ent pains, to block bleeding, insect bites, eczema and
other skin problems, infections, bronchitis, pertus-
sis, asthma, cold, cough, tuberculosis, enterocolitis,
etc. In ancient times, marsh rosemary leaves were
used for bear preparation instead of hops.

All parts of marsh rosemary synthesize a high
content of poisonous terpenoids and emit a strong
characteristic smell, which attracts bees and other
pollinating insects. Flavour of the plant possesses
repellent properties effective against bedbugs,
clothing moths and cockroaches. The strong spe-
cific smell affects the central nervous system, and
may cause nausea, headache or aggressive behav-
iour to some people.

The most applications of Rh. tomentosum in folk
medicine and pharmacological properties have
been defined on the basis of the current scientific
researches [E, H].

Many research works have been devoted to in-
vestigate various bioactivities, such as antibacte-

rial, anticancer, anti-inflammatory, fungicidal, an-
tioxidant, toxic, etc. properties of marsh rosemary
extracts (see Table |1 for details) []. The expec-
torant and antitussive effect of marsh rosemary tea
depends on the presence of ledol in the essential oils
[E]. Extracts of aerial parts of Rh. tomentosum and
Archangelica officinalis exhibited radioprotective
properties in vivo, using albino mongrel male mice
irradiated with y-irradiation [@, @]. According to
some literature sources, marsh rosemary extracts
or emitted volatiles influence herbivores behaviour
[]. Repellent activity was evaluated against
host-seeking nymphs of Ixodes ricinus L. [@% and
mosquitoes Aedes aegypti L. [@], repellence and
antifeedant effects were tested against Hylobius abi-
etis L. and Phyllodecta laticollis Suftrian [@]. Insect
growth regulating and toxic properties were investi-
gated on the metamorphosis stages of Tenebrio mo-
litor pupae [@]. However, compounds from marsh
rosemary extracts have impact on polypropylene
plastic degradation [@].

The paper reviews already (in the past fifteen
years) published data from research articles on es-
sential oils (EOs) and their biological properties
(such as antioxidant, antifungal, anti-inflammato-
ry and toxic activity) of marsh rosemary (Rhodo-
dendron tomentosum Harmaja (ex Ledum palustre
Linn)) growing wild in Lithuania.

CHEMICAL VARIABILITY OF

THE ESSENTIAL OILS OF MARSH
ROSEMARY (RHODODENDRON
TOMENTOSUM HARMAJA (EX LEDUM
PALUSTRE LINN)) OF LITHUANIAN ORIGIN

PLANT MATERIAL

Rhododendron tomentosum H. (ex Ledum palus-
tre L.) plant material, the essential oils of which
are already investigated [, ], was collected
mostly in the Eastern part of the country (Rokiskis,
Utena, Vilnius and Sal¢ininkai districts), and in one
study [I@] a sampling site was not indicated (Fig. ).
Biological identification of most of the herbal sam-
ples and storage of voucher specimens has been
performed in the Herbarium of the Institute of Bot-
any, Nature Research Centre (BILAS), Lithuania.
One Lithuanian Rh. tomentosum herbal voucher
was deposited in the Herbarium of the Faculty of
Pharmacy, Monastir, Tunisia [].
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Rokiskis d., Juodupé

Utena d., Samanis marsh

Vilnius d., Silénai

Sal¢ininkai d., Sulnys lake
Radninkai

Fig. 1. Geographical distribution of sampling sites (in Lithuania) of Rhododendron tomentosum H.
plants, whose EQs are already investigated

Table 1. Already scientifically improved biological properties of Rh. tomentosum Harmaja (ex Ledum palustre L.) extracts, essential oils or
emitted volatiles

Biological activity, method applied | Literature source
Anticancer in vitro, using mouse leukemia cells L1210 [5]
Anticancer in vitro, using human lympho-blastoid Raji cells [6]
Analgesic, using model of acetic acid-induced writhing response in mice (71
Antibacterial in vitro, by broth dilution method, against Staphylococcus aureus, Escherichia coli, Pseudo- 8]
monas aeruginosa and Klebsiella pneumoniae
Antidiabetic in vitro, using C2C12 murine skeletal myoblasts and the 3T3-L1 murine preadipocyte cell (9]
lines
Antidiabetic in vitro, using Caco-2/15 cells; western blot analysis in vivo. Rats, oral glucose tolerance [0l
test
Antifungal, against Aspergillus niger, Candida albicans, Microsporum canis, Trichophyton rubrum and (1
Trichophyton mentagrophytes
Antifungal in vitro, by microbroth dilution method, against Cryptococcus neoformans, Saccharomyces [12]
cerevisiae, Aspergillus niger and Candida albicans
Antifungal, using agar disc diffusion assay, against Candida parapsilosis [13]
Antifungal, using mediated amperometry at Saccharomyces cerevisiae-modified electrodes [13]
Antifungicidal, by agar-diffusion method, against Trichoderma harzianum and Penicillium cyclopium [14,15]
Anti-inflammatory, by model of lambda-carrageenan-induced paw edema in mice (7]
Anti-inflammatory in vivo, using tests of carrageenan-induced edema in rats (8]
Anti-inflammatory, using tests of subcutaneous carrageenan injection-induced hind paw oedema in [16]
rats
Anti-inflammatory in vitro, by prostaglandin biosynthesis assay; PAF-induced exocytosis [17]

Antimicrobial in vitro, against Staphylococcus aureus, Streptococcus pneumoniae, Clostridium perfrin-
gens, Bacillus cereus, Enterobacter aerogenes, Klebsiella pneumoniae, Candida albicans, Mycobacterium [18]
smegmatis, Acinetobacter Iwoffii and Candida krusei
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Table 1. (Continued)

Biological activity, method applied

Literature source

Antimicrobial in vitro, against pandemic strain Vibrio parahaemolyticus

[19]

Antioxidant activity in vitro, by DPPH’ assay, ascorbic acid was used as the reference antioxidant

[10]

Antioxidant, using radical scavenging ABTS*, DPPH and TROLOX equivalent assay

[13]

Antioxidant in vitro, by DPPH assay, Fe** -EDTA-H,0, deoxyribose assay, nonenzymatic lipid peroxida-

tion of rat liver homogenate

(18]

Anti-proliferative and proapoptotic activity in vitro, the influence of EOs on blood lymphocytes’ prolif-

eration and apoptosis rates of synovia-derived cells was determined by flow cytometry method [201
Antithrombin [5]
Antithrombin in vitro, using thrombin solution from bovine plasma [6]
Hepato-protective in vivo, in rats and mice, CCl4 intoxication [21]
Toxicity in vivo, tested on mice [22]

Toxicity in vivo, tested on brine shrimp (Artemia sera) larvae

[13]

Variuos parts of the plant - all aerial parts or
separated shoots, inflorescences and seeds - have
been chosen for the oils preparation. Plant material
was dried at room temperature (20-25°C); differ-
ent plant organs were separated before drying.

ESSENTIAL OIL PREPARATION

Hydrodistillation (HD) was performed in a circula-
tory Clevenger-type apparatus, according to the pro-
cedure described in the European Pharmacopoeia.
In order to obtain sufficient amounts of wild rose-
mary EOs, HD time of 2 h was chosen [, ],
and the procedure time of 4 h up to exhaustion of
all oils present in the matrix [@]. Previously, it was
proved that the extension of distillation time from 2
to 4 h has increased Rh. tomentosum oil yield with-
out significant changes in the composition of the oils
[@]. Obtained EO is as yellow-grey, greasy mass
with a sweet characteristic odour.

Supercritical CO, extraction (SFE) of Rh. tomen-
tosum herbal material was performed in a laboratory
apparatus, working at 90 bar and 40°C in the extrac-
tion vessel, at 90 bar and 10°C in the first separa-
tor and at 20 bar and 15°C in the second one [].
The extraction procedure was carried out in a semi
batch mode: batch charging of vegetable material
and continuous flow of solvents.

The content of EO from Lithuania marsh rose-
mary aerial parts varied from 0.45 to 2.01% (v/w,
on a dry weight basis). The lowest contents 0.45
and 0.59% of the oils were obtained for aged (ma-
ture) shoots gathered in Rokiskis District [@], and
from young shoots collected in April in Samanis for-

est marshes (Utena District), respectively [@, @].
The largest quantity (2.0%) of the EO was obtained
after 4 h of a hydro-distillation procedure [@].
The yields of Rh. tomentosum EOs varied significant-
ly (almost 3-fold) depending on the plant vegetation
stage. The oil yields changed during plant growing
stages: maximum values 1.73 and 1.76% (v/w) were
determined in June and July (at the end of flower-
ing), respectively. Thereafter, the yields decreased to
1.36% (v/w) in October, at the full seeding stage [E,
@]. The quantity of 0.9% (v/w) of the EO was iso-
lation from seeds [B4]. Significant differences (from
2.8- to 4.5-fold) were found between the minimum
and the maximum yields of the investigated essential
oils [[13, [td, p1-341.

Variability in the content of EOs could be ex-
plained also by growing conditions, temperature,
sun illumination intensity and duration of isolation
procedure as well.

MAIN COMPOSITION OF RHODODENDRON
TOMENTOSUM HARMAJA (EX LEDUM
PALUSTRE LINN) ESSENTIAL OILS

Constituents with 2,6-dimethyloctane, menthane
and aromadendrane skeletons are major and charac-
teristic compounds for the EOs of marsh rosemary
of the Lithuanian origin (Fig. ).

Monoterpene hydrocarbons: p-cymene, myr-
cene and limonene, bicyclic monoterpenoid as-
caridole and oxygenated sesquiterpenes: ledol,
palustrol, and cyclocolorenones were determined
as principal compounds in the investigated Lithu-
anian Rh. tomentosum EQOs (Table 2). The structure
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2,6-Dimethyloctane

Menthane

Aromadendrane

Fig. 2. Main carbon skeletons of Rhododendron tomentosum H. (Lithuanian origin) essential oil constituents

Table 2. Main constituents (%) of Rh. tomentosum Harmaja (Lithuanian origin, ex Ledum palustre L.) essential oils from already published

data
Location . Plant organ, EO — p- . Cyclocol-
’ No. in BILAS ¢ Ledol Palustrol | Ascari- Myrcene | Limonene
Reference content, % dole Cymene orenones
Juodupé, . Young and aged shoots, not
tindicated 23.9-30.8 35.2-42.8 0.1 tr—0.3 5.7-8.6 5.0-9.3
Rokigkisd. (31 "0 045-2.01 ; indicated
Silénai, Vilnius o Young and aged shoots,
t t 23.63-0. 31.4-36.7 0.2-0. 0.1 1.2-6.1 7-11.0 40-53
431 not indicated 0.55-1.52 3.63-0.5 3 3 3 0
All aerial parts from
Samanis forest, April to October col- below
' 68889 P 21.0-323 26.2-37.9 tr—14.2 0.2-5.0 0.4-11.4 detection 2.7-6.5
Utena d. [32] lected at the same day o
limits
of month
Sulnys Lake, All aerial parts dur-
Saltininkai d. 68886—68888 ing flowering, not 52-234 1.2-318 16.7-20.5  6.2-203 0.1-1.0 0-0.9 0.1-2.0
[33] indicated
All aerial parts, col-
Samanis forest, 68889 lected every month 180+29- 246+26- 01+01- 02+02- 04+01- not 2.7+05-
Utenad. [13] from April to October, 29.0+5.0 335+44 140+24 48+02 101+13 indicated 6.2+0.3
0.59-1.76
Radninkai, In seed EO: In seed EO: below
Salcininkai d. 68890 Seeds, 0.9 shoots, 1.5 27.0,inshoot  38.3,inshoot  0.7-5.0 1.7-2.2 0.4-1.9 detection 2.1-35
[34] E0:36.5 £E0:21.0 limits
168, Herbarium
Not indicated in the Faculty Aerial parts, by
23.3-26.7 41.0-43.4  45-1571%  0.9-1.3** 0.5-0.9 tr—0.7 3.0-4.8
[16] of Pharmacy, SFE-1.5,by-2.0 ;

Monastir, Tunisia

d., district; HD, hydrodistillation; SFE, supercritical CO, extraction.
* According to the authors [16], identified compound is ascaridole.
** According to the authors [16], identified constituent is 0-cymene.

of main constituents is presented in Fig. E Most of
the oils could be attributed to the ledol+palustrol
or ledol+palustrol+ascaridole chemotype. It should
be mentioned that the ledol+palustrol chemotype is
common for the EOs of Rh. tomentosum plants of
the European and Asian origin. Ascaridole (organic
peroxide) has been identified as a predominant com-
pound in the marsh rosemary growing in some coun-
tries, such as Finland and Sweden [P6, @]. Mono-

terpene myrcene has been determined among main
constituents or even the first major one in Rh. to-
mentosum EOs from other world countries (Sweden,
Finland, Estonia, Russia (Tomsk region) and China)
[@, , @]. Marsh rosemary oils with the pre-
dominant compound p-cymene were evaluated also
in some countries (Finland, Northest China, etc.)
[@, @, @]. Monoterpene limonene is quite rare as
the major constituent in the EOs of Rh. tomentosum.
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Palustrol Ledol

Ascaridole

Myrcene p-Cymene Limonene

Fig. 3. Structures of the main constituents (taken from National Library of Medicine, National Center for Biotechnology Information, https://
pubchem.ncbi.nlm.nih.gov) present in Rh. tomentosum Eos (coloured online)

Limonene, p-cymene and myrcene were determined
in appreciable quantities in the oils of the plants col-
lected in the Southern regions of Tomsk, Transbaika-
lia and Amur Province, and also from the Southern
part of the Island of Sakhalin [@]. Cyclocolorenone
derivatives were identified as the dominating con-
stituents in marsh rosemary plants of the Russian
origin (Leningrad Region) [#1]. Some investigated
Rh. tomentosum EOs of the Lithuianian origin were
characterized by appreciable amounts of the specif-
ic constituents, furyl containing compounds, such
as lepaline (3-(4-methyl)-1,4-pentadienyl) furan),
lepalone  (5-(3-furyl)-2-methyl-1-penten-3-one),
lepalol (5-(3-furyl)-2-methyl-1-penten-3-ol) and
2-methyl-5-(3-furyl)-3-penten-2-ol [, @ @].
Quantities of the heterocyclic compound lepalol
reached up to 7.9 £ 0.3% of the total oil content in

some studies [, @].

BIOLOGICAL PROPERTIES OF MARSH
ROSEMARY (RHODODENDRON
TOMENTOSUM HARMAJA (EX LEDUM
PALUSTRE LINN), LITHUANIAN ORIGIN)

ANTIFUNGAL ACTIVITY

Antifungal activity of Rh. tomentosum EOs was
evaluated by several different techniques: against
Penicillium cyclopium Westling, Trichoderma har-
zianum Rifai, using an agar diffusion method [,
@]; against pathogenic yeast Candida parapsilosis
in agar disc diffusion assay []; and amperometri-
cally, using Saccharomyces cerevisiae yeast-modi-
fied electrodes [].

Rh. tomentosum EOs activity against
Trichoderma harzianum and Penicillium
cyclopium

A strong antifungal activity of Rh. tomentosum EOs
was evaluated against Trichoderma harzianum Rifai

and also Penicillium cyclopium. Growth of the mi-
tosporic fungus T. harzianum was inhibited by all
investigated Rh. tomentosum essential oils, obtained
from the plants (from Utena District) of various veg-
etative stages and different organs (shoots and flow-
ers) [, ]. The EOs suppressed totally the devel-
opment of this fungus after seven days.

A little weaker (comparing with T. harzanum)
antifungal activity was observed against P. cyclo-
pium using flower marsh rosemary oils. The oil in-
fluenced fungus growth only during the first three
days, while its influence decreased after seven days.
Only two shoot oils (gathered in July and August,
Fig. @.3, @.4) containing, despite principal com-
pounds ledol and palustrol, appreciable amounts
of iso-ascaridole (14.0 + 2.4 and 12.7 + 2.0%,) and
p-cymene (4.0 £ 0.4 and 4.8 + 0.2%) completely
suppressed growth of P. cyclopium.

The study has confirmed that Rh. tomentosum
EOs can find practical application as a growth in-
hibitor of some micromycetes [].

Antifungal activity of Rh. tomentosum EOs
against Candida parapsilosis

An agar disc diffusion assay against the pathogenic
yeast Candida parapsilosis (CBS 883C) was evalu-
ated; and the data from this experiment revealed
the potential antifungal activity of marsh rosemary
EOs [E]. The filter paper discs were impregnated
with 10 pL of diluted EO and nystatin (an agent
used to treat Candida infections) as a positive con-
trol reagent. The inoculated Petri plates were incu-
bated at 30°C for 48 h, the inhibition zone around
an EO-impregnated paper disc was found to be
three-fold larger compared to that around a com-
mercial nystatin-impregnated paper disc. However,
the density of the C. parapsilosis lawn in a plate
containing EO was lower than in the plate with ny-
statin, indicating the suppressing effect of EO va-
pours on the pathogenic fungi growth [E].
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Fig. 4. Petri plates with Penicillium cyclopium transferred on agar medium; and five
spots of Rh. tomentosum EQs (plates 2, 3, 4) after 7 days [14, 15]. The pictures have been
taken from a poster presentation [15] (coloured online)

Antifungal activity: Rh. tomentosum EOs impact
on yeast (Saccharomyces cerevisiae) membranes
Antifungal activity of EOs was investigated by
mediated amperometry at yeast Saccharomyces
cerevisiae-modified electrodes [B]. The effect of
the essential oil on yeast membrane permeabil-
ity was monitored by comparing the current re-
sponses to lactic acid at yeast-modified electrodes
treated with vapours of EO with those obtained
at electrodes without such treatment. Employ-
ing the responses of yeast-modified electrodes to
L-lactic acid, the effect of vapours of Rh. tomento-
sum EO on the permeability of yeast S. cerevisiae
cell walls was tested [B]. The data from the above
study showed that the subjection of yeast cells to
vapours of EO resulted in the 3 to 4-fold increase
of electrode responses due to the disruption of
yeast cell membranes.

ANTIOXIDANT ACTIVITY OF
RH. TOMENTOSUM EOS

The ABTS'* (2,2’-amino-bis(ethylbenzothiazoline-
6-sulfonic acid) diammonium salt) and DPPH"
(2,2-diphenyl-1-picrylhydrazyl) assays are com-

monly used to evaluate the ability of present antioxi-
dants in the matrix to scavenge free radicals.

A variation of antioxidant activities was evalu-
ated among Rh. tomentosum EOs samples from
Samanis marsh (Utena District) depending on
the plant vegetation stage [E]. The highest anti-
oxidant activity was exhibited by young shoot EO
(herbal material collected in June). It was conclud-
ed in the research that the older the plant, the low-
er the ability of EO is to scavenge free radicals (for
shoot oils of the plants collected in September and
October) [].

ANTI-INFLAMMATORY ACTIVITY

OF RH. TOMENTOSUM EOS BY
SUBCUTANEOUS CARRAGEENAN
INJECTION-INDUCED HIND PAW OEDEMA
TESTS

The anti-inflammatory activity of two plant ex-
tracts — fraction obtained by supercritical fluid
extraction (SFE) and EO extracted by hydrodis-
tillation (HD) from the aerial parts of Rh. To-
mentosum - has been reporteded []. The ex-
tracts containing as the main compound palustrol
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(41.0-43.4%), ledol (23.3-26.7%) and ascaridole
(4.5-15.1%) showed an anti-inflammatory activ-
ity. The tests were evaluated by the subcutaneous
carrageenan injection-induced hind paw oedema.
The treated animals received essential oil (SFE
and HD), the reference group received ketoprofen
or piroxicam and the control group received NaCl
0.9% [fLd.

The results of the above study showed that
the EOs enhanced a significant inhibition of oe-
dema 50-73% for HD oil and 52-80% for SFE oil.
These results were similar to those obtained with
piroxicam (70%) and ketoprofen (55%). Rh. to-
mentosum essential oils extracted both by HD and
SFE showed a significant anti-inflammatory activ-
ity as compared with non-steroidal anti-inflam-

matory drugs [].

TESTS OF TOXIC ACTIVITY OF
RH. TOMENTOSUM EOS IN VIVO

A toxicity test of the eight EOs (isolated from shoots
and inflorescences; plant material collected in Sama-
nis marsh (Utena District)) showed that the lethality
LC, and LC,, of brine shrimp (Artemia sera) larvae
was 11.23-20.50 and 34.00-76.07 (ug/mL), respec-
tively []. In general, the data from the above study
revealed that all Rh. tomentosum EOs were notably
toxic. Among them, EO obtained from shoots gath-
ered in September (during the seed ripening stage)
and containing appreciable amounts of palustrol
(26.0 = 2.5%), ledol (21.5 + 4.0%) and ascaridole
(7.0 £ 2.4%) appeared the most toxic. In contrary, in-
florescence oil including almost the same quantities
of palustrol (30.0 £ 1.6%) and ledol (23.3 + 2.3%), but
10.1 + 1.3% of myrcene and insignificant amounts of
ascaridole isomers was evaluated as less toxic [E].
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Asta Judzentiené

PELKINIO GAILIO (RHODODENDRON
TOMENTOSUM HARMAJA (EX LEDUM
PALUSTRE LINN)), AUGANCIO LIETUVOJE,
ETERINIAI ALIEJAI IR JU SAVYBES

Santrauka
Straipsnis apibendrina Lietuvoje augancio pelkinio gai-
lio (Rhododendron tomentosum Harmaja (ex Ledum
palustre Linn)) eteriniy aliejy sudéties ir jy biologis-
kai aktyviy savybiy (antioksidaciniy, antifungicidiniy,
prie$uzdegiminiy ir toksiskumo) tyrimus, per pastaruo-
sius 15 mety publikuotus mokslinéje spaudoje.

Pelkinis gailis (Rhododendron tomentosum Harmaja,
anksc¢iau vadintas Ledum palustre Linn) yra viszalis,
daugiametis kriimas, zydintis baltais ar rausvai bal-

tais lipniais Ziedais, kurie suformuoja ziedynus. Sis
augalas (ex L. palustre var. palustre) auga ir Lietuvoje,
dazniausiai kolonijomis (auksta)pelkése, durpynuose,
spygliuoc¢iy miskuose, smélinguose pajirio pusynuose.
Gailis turi astry specifinj kvapg, kuris veikia centrine
nervy sistema, gali sukelti vémimag, galvos skausmus
ar agresyvig elgsena. Pelkinio gailio preparatai yra
placiai naudojami liaudies medicinoje ir homeopatijoje;
daugelis jo gydomuyjy savybiy yra moksliskai patvir-
tintos. Sis augalas naudojamas Zaizdy, egzemos ir kity
odos ligy gydymui, nuo jkandimy, veikia raminamai,
mazina reumato sukeltus skausmus, slopina uzdegimus,
spazmus, gydo perSalimo ligas, bronchitg, astma,
tuberkulioze, stabdo kraujavima ir kt.

Apibendrinti pelkinio gailio, auganc¢io Lietuvoje
(Rokiskio, Utenos, Vilniaus ir Sal¢ininky rajonuose ir
vienoje nenurodytoje augavietéje), jau istirty eteriniy
aliejy duomenys: cheminé sudétis bei biologinis ak-
tyvumas. Aliejuose pagrindiniais junginiais nustatyti
$ie monoterpenai: p-cimenas, mircenas ir limonenas,
biciklinis monoterpenoidas askaridolis ir oksiduoti
seskviterpenai: ledolis, palustrolis bei ciklokoloreno-
nai. Kai kuriuose aliejuose rasta nemazai heterociklinio
junginio lepalolio. Didzioji dalis istirty lietuvisky gailiy
eteriniy aliejy gali bati priskirti ledolis + palustrolis ar
ledolis + palustrolis + askaridolis chemotipams.

Pateikti duomenys susije su lietuvisko pelkino gailio
Rh. tomentosum antifungicidiniu aktyvumu prie§ Tri-
choderma harzianum, Penicillium cyclopium ir Candida
parapsilosis, panaudojant agaro disky difuzijos metoda,
taip pat amperometriSkai, naudojant Saccharomyces ce-
revisiae mielémis modifikuotus elektrodus.

Priesuzdegiminés lietuvisko pelkinio gailio eterinio
aliejaus savybés buvo istirtos su laboratorinémis ziurke-
mis, stebint jy uzpakaliniy kojy patinimg (edemg), su-
keltg atlikus karagenino injekcijg i paodj.

Pateikti publikuoti duomenys apie gailio eteriniy
aliejy antioksidacines savybes, nustatytas su ABTS",
DPPH ir TROLOX reagentais, o toksinis aktyvu-
mas - su kreveciy lervomis (Artemia sera).
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