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Ledum palustre shoots (Cormus Ledi palustri) have long been used as an antispasmodic, diuretic, dia-
phoretic, disinfectant, anti-inflammatory, sedative and antitussive remedy in folk medicine. Terpene
compounds are the most studied, they are a component of essential oil, and «Ledin» medicine with
the antitussive effect has been developed on their basis. At the same time the polysaccharide complex
(PSC) of this plant has not been practically studied. The aim of our research was to study the poly-
saccharide complex obtained from Ledum palustre shoots and determine its pharmacological activity.
PSC was prepared by adding 96% ethyl alcohol to the concentrated aqueous extract of the plant raw
material. The yield was 2.60+0.07% calculated with reference to the absolutely dried raw material.
The dynamic of PSC yield was studied. D-glucose, D-galactose, L-rhamnose and L-arabinose were
identified in the hydrolyzate of PSC. The amount of monosaccharides in PSC after hydrolysis calcu-
lated with reference to glucose was 43.25+0.80%. The anti-inflammatory activity of PSC was studied
on the model of carrageenan-induced paw edema in rats. PSC showed the highest anti-inflammatory
activity in the dose of 50 mg/kg, and edema decreased by 84% compared to the control. The study
of the antibacterial activity of PSC was performed using the agar diffusion method. PSC showed the
antimicrobial activity against all microorganisms, except Candida albicans. The maximum growth
inhibition was observed against Escherichia coli — 36 mm. The studies conducted indicate the pros-
pects of the substance and confirm the possibility of creating new drugs with the anti-inflammatory
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and antimicrobial activity on its basis.

Herbal medicines have more advantages than their
synthetic analogues. Among them there is low toxicity, a
gradual achievement of the pharmacological effect, and
the complex action. Thus, isolation and study of biologi-
cally active substances from plants are of great current
interest in modern pharmacy.

One of the promising plant raw material is Ledum
palustre shoots (Cormus Ledi palustri), which have long
been used as an antispasmodic, diuretic, diaphoretic, dis-
infectant, anti-inflammatory, sedative and antitussive
remedy in folk medicine. The wide spectrum of the bio-
logical activity is due to the presence of terpene com-
pounds, flavonoids, tannins, organic acids, polysaccha-
rides and other substances in the plant raw material [6].

Terpene compounds are the most studied, they are a
component of essential oil, and “Ledin” medicine with
the antitussive effect has been developed on their basis.
At the same time the polysaccharide complex (PSC) of
this plant has not been practically studied [2, 6].

Therefore, the aim of our research was to study the
polysaccharide complex obtained from Ledum palustre
shoots and determine its pharmacological activity.

Materials and Methods

The object of our study was PSC obtained from Le-
dum palustre shoots. To prepare PSC 200 g of the pow-
dered raw material with the particle size less than 2 mm

was placed in a 2 L volumetric flask with a thin section,
1000 mL of water was added, and the flask was heated
on water bath for 30 min at reflux. Extraction was re-
peated three times with a new portion of the extractant.
Water extracts were collected separately in containers,
centrifuged, decanted in 1000 ml volumetric flasks and
diluted with water to the volume. After that 25 ml of
each water extracts was taken for analysis. The extracts
were combined and evaporated to the volume of 100 ml
in a vacuum-circulation apparatus at 100°C. To the con-
centrated solution 300 mL of ethyl alcohol was added.
The precipitate of polysaccharides was formed; it was
allowed to stand for one hour, centrifuged, washed with
30 mL of 96% ethyl alcohol and dried at room tempera-
ture to dryness [1, 4].

The phytochemical study of PSC was carried out by
paper chromatography, gravimetry and spectrophotometry.

The dynamics of PSC extraction was determined by
the gravimetric method. For this purpose 20 ml of the
first, second and third extracts were placed in centrifuge
tubes, 60 ml of 95% ethanol was added in each tube,
stirred and heated on the water bath at 30°C for 5 min.
In one hour the contents of the tubes were centrifuged
with the rotation speed of 5000 rpm for 30 min. Super-
natants were filtered under vacuum at 13-16 kPa through
POR-16 glass filters with the diameter of 40 mm, dried
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to the constant weight at a temperature of 100-105°C.
Precipitates were quantitatively transferred to filters and
successively washed with 15 mL of the mixture of 95%
ethanol: water (3:1) and 10 mL of ethyl acetate. Filters
with precipitates were dried first on the air and then at
100-105°C to the constant weight [4, 6]. The yield of
polysaccharides calculated with reference to the abso-
lutely dried raw material was calculated by the formula
in percentage (X):

X = (m,—m,)-1000-100-100

m-20-(100-w)

where: m, — is the weight of the filter, g; m, — is the
weight of the filter with the precipitate, g; m — is the
weight of the raw material, g; w — is the loss on drying, %.

The qualitative composition of monosaccharides in
PSC was determined by the paper chromatography method
after acid hydrolysis.

In a flask with a thin section 0.2 g of PSC was dis-
solved in the minimum volume of water (5 mL), the same
volume of 20% sulphuric acid was added and hydro-
lyzed by heating on a water bath for 2.5 h. The hydrolyzate
was neutralized with barium carbonate to the neutral re-
action with the universal indicator, the solution was fil-
tered. The filtrate was evaporated under vacuum to dry-
ness, which was dissolved in 0.5 mL of ethanol. The
resulting solution was applied on chromatographic pa-
per and chromatographed in the solvent system of n-bu-
tanol-cetic acid-water (4:1:2) by the top-down method
in the presence of reference solutions of monosaccha-
rides. After chromatography the chromatogram was air
dried, treated with anilinphthalate reagent and heated in
a drying cabinet for 10 min at 100-105°C [3]

The total amount of monosaccharides after hydroly-
sis was determined by spectrophotometry calculated with
reference to glucose.

0.1 g of PSC was placed into a 10 ml volumetric
flask, dissolved in water by heating to 30°C, diluted to
the volume. Then 4.0 ml of the resulting solution was
placed into a 50 ml round-bottomed flask, 6 ml of puri-
fied water and 10.0 mL of diluted sulphuric acid were
added and heated for 2.5 h at reflux. The solution was
cooled and quantitatively transferred with purified water
into a 25.0 mL volumetric flask, diluted to the volume
with the same solvent and mixed [3]. Initially 5 ml of
the solution was neutralized by the universal indicator
paper with 30% sodium hydroxide solution and diluted
sulphuric acid [3].

The neutralized solution was filtered through a paper
filter, quantitatively transferred to a 25.0 mL volumetric
flask, diluted to the volume with water and mixed. Then
1.0 ml of the solution obtained was placed into a 25.0 mL
volumetric flask and 1.0 mL of 1% picric acid, 3.0 ml of
20% sodium carbonate were added and heated at 100°C
for 20 min. After cooling the volume was diluted with
water and mixed. Simultaneously, under the same con-
ditions, the experiment with 2.0 ml of glucose standard
sample was conducted [3].

’

The optical density of the test solution and the so-
lution of glucose standard sample (SS) were measured
at the wavelength of 463 nm in the cell with the layer
thickness of 10 mm on a Specol 1500 spectrophotome-
ter (Switzerland). The mixture of 1.0 mL of 1% picric
acid solution, 3 ml 20% sodium carbonate solution and
1.0 ml of water was used as a blank solution [3].

The total content of monosaccharides in the poly-
saccharide complex calculated with reference to glucose
was calculated by the formula (X):

X D,-a,-10-25-25-4-5.1.100-100
- D,-a,-4-5-1-50-25-(100—-w)
where: D, — is the optical density of the test solution; D, —
is the optical density of glucose SS; a, — is the weight
of PSC, g; a, — is the weight of glucose SS, g; w —is the
loss on drying, %.

Note: Preparation of the solution of glucose standard
sample (SS). Approximately 0.02 g (accurate weight) of
glucose (PhS 42-2419-86) dried at 105°C to the con-
stant weight was placed in a 50 ml volumetric flask, dis-
solved in water, diluted with water to the volume and
mixed. The expiration date of the resulting solution was
3 days [3].

The anti-inflammatory and antimicrobial activities
of PSC from Ledum palustre were analyzed. The anti-
inflammatory activity of PSC was studied on the model
of carrageenan-induced paw edema in rats at the Phar-
macotherapy Department of the NUPh under supervi-
sion of Prof. .V.Kireyev.

The experiment consisted of two stages. At the first
stage the screening in the doses of 10 mg/kg, 20 mg/kg,
50 mg/kg, and 100 mg/kg was carried out. It was found
that the anti-inflammatory activity was the highest in the
doses of 50 mg/kg and 100 mg/kg; therefore, further stu-
dies were conducted exactly in these doses.

At the second stage the study was conducted using
the control and the reference drug. Before the experi-
ment the initial volume of the rat’s paw was measured.
Then 1 hour prior carrageenan introduction the test ex-
tract (PSC) was injected intragastrically. After that 0.1 ml
of 1% carrageenan solution was injected subplantarly.
The volume of the animal’s paw was measured every
hour for 4 h after induction of inflammation. The normal
saline solution was used as the control, and diclofenac
sodium was used as the reference drug [7].

The study of the antibacterial activity of PSC was
performed at the State Institution “Institute of Microbi-
ology and Immunology named after I.[.Mechnikov of
the National Academy of Medical Sciences of Ukraine”
in the Laboratory of Biochemistry of Microorganisms
and Nutrient Media under the supervision of Candidate
of Biology T.P. Osolodchenko using the agar diffusion
method with five reference strains: Staphylococcus au-
reus 6538 ATCC, Escherichia coli ATCC 25922, Proteus
vulgaris NSTS 4636, Pseudomonas aeruginosa ATCC
27853 and Candida albicans 885/653 ATCC. For analy-
sis 1% aqueous solution was used [5, 7].
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Table 1

The anti-inflammatory activity of PSC from
Ledum palustre shoots

Table 2

The antimicrobial activity of PSC from Ledum
palustre shoots

The group of Dose, | The antiexudative activity , % Microorganisms Inhibition zone, mm

__ animals mokg | 1h | 2h | 3h [ 4h | g co)in5022 ATCC 36+0.5
?Aglﬁjfs\nac 8 | 19% | 63% | 38% | 96% | ¢ g reus 6538 ATCC 1620.7
E;’gtfro' — i I P vulgaris 4636 NCTC 18+0.4
palusrt(lzén sh(e)ottjsl:n >0 37% | 63% | 73% | 84% P.aeruginosa 27853 ATCC 21+0.8
e oo | 100 | 329% | 34% | 56% | 67% | | C.albicans 885/653 ATCC no

Results and Discussion

PSC was obtained from Ledum palustre shoots, its
yield was 2.60+0.07% calculated with reference to the
absolutely dried raw material. The dynamic of PSC yield
from Ledum palustre shoots was determined by gravi-
metry, it was 0.97+0.03% during the first extraction,
1.2440.03% during the second extraction, and 0.39+0.01%
during the third extraction. D-glucose, D-galactose,
L-rhamnose and L-arabinose were identified in the hy-
drolyzate of PSC by the method of paper chromatogra-
phy. The amount of monosaccharides in PSC calculated
with reference to glucose was determined by spectro-
photometry. After statistical analysis of the results the
content was found to be 43.25+0.80%.

The results of studying the anti-inflammatory activity
of PSC and the reference drugs are given in Tab. 1.

Tab. 1 shows that PSC demonstrated the highest anti-
inflammatory activity in the dose of 50 mg/kg. Edema
decreased by 84% compared to the control, it was only

12% less than the activity of the standardized drug — di-
clofenac sodium. The antiexudative effect was 67% in
the dose of 100 mg/kg.

The study of the antimicrobial activity of PSC is
shown in Tab. 2.

PSC from Ledum palustre shoots showed the anti-
microbial activity against all microorganisms, except Can-
dida albicans. The maximum growth inhibition was ob-
served against Escherichia coli — 36 mm. The inhibi-
tion zone for Pseudomonas aeruginosa was 21 mm.
The small areas of the growth inhibition were against
Staphylococcus aureus (16 mm) and Pseudomonas aeru-
ginosa (18 mm).

CONCLUSIONS

The phytochemical and pharmacological studies of
PSC from Ledum palustre shoots indicate the prospects
of the substance and confirm the possibility of creating
new drugs with the anti-inflammatory and antimicrobial
activity on its basis.
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OOCNIMXEHHA XIMIYHOIO CKNALY TA ®APMAKOJOINYHOI AKTUBHOCTI
MONICAXAPUOAHOIO KOMMMEKCY BEArHA 3BUMAUHOIO

T.B.Ynup, K.C.Tonma4oea, O.M.Kowoeul, A.M.KomicapeHko, I.B.Kipeee

Knro4voei cnoea: Bepecosi; nacoHu bazHa 38u4aliHO20; rornicaxapudHull KOMI/IEKC;
rpomu3anasnbHa akKmugHicmb; aHMUMIKpObHa akmueHicmb

baeHo 3suyaliHe 30agHa 8UKOPUCMOBYEMbLCSI 8 HAPOOHIU MeOUUUHI SIK cria3Moslimu4yHUl, Ce4oaiH-
Hul, npomu3ananbHUl ma rnpomukauwbosuli 3acib. Halbinbw docidxeHor € eipHa onisi, 3 KOl
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guzomoerisigcsi npenapam «JleduH» 3 npomukawsib08uUM eghekmom, 8 mol Yac K rosicaxapuo-
Hul komnnekc (MCK) uiei pocnuHu matixxe He susdeHul. Memoro daHoi pobomu 6yrno OocnidxeH-
Hs1 [ICK nazoHie 6azHa 38u4aliHo20 ma 8cmaHo8s1eHHs1 1020 ¢hapmakosoaiyHoi akmueHocmi. [TCK
odepxxysanu wisixom 0ofasaHHA 96% criupmy emunno8o2o Ao 80OHOI BUMSKKU 3 CUPOBUHU. Buxid
cknadae 2,60+0,07% e nepepaxyHKy Ha abcornomHo cyxy cuposuHy. [ocnidxeHo OuHaMiKy auxody
l1CK, 8 2idponizami siko2o 6yrno ideHmugikosaHo MoHoUyKpu: D-amokosy, D-2anakmoay, L-pamHo3y
ma L-apabiHo3y. Bmicm moHouykpie y lTCK e nepepaxyHKy Ha anoko3y cknadae 43,25+0,80%.
lNMpomus3ananbHy akmugHicmb NCK eusdyanu Ha mooOerni kapaseHiHo8020 Habpsiky nanu wypis. NCK
nposisus Haubinbwy npomusananbHy akmugHicmp y 003i 50 me/ke ma 3meHwyesas Habpsik Ha 84%
8 rOpPIiBHSIHHI 3 KOHMponem. BusdeHHs1 aHmubakmepianbHOI akmueHocmi rpogodunu memodom du-
¢y3ii 8 azap. MNCK nposiense eucoky aHmMuUMIKpObHy akmueHicmb o 8i0HOWeHH A0 8cix OocCTi-
OXysaHUX wmamig MikpoopeaaHiamie, kpim Candida albicans. MakcumanbHa 3ampumka pocmy crio-
cmepieanacs rno giOHoweHH 00 Escherichia.coli 36 mm. NpoeedeHi GocnidxXeHHs caidyamb rpo
nepcriekmugHicmb 0aHoi cybcmaHuii ma rnidmaeepoXXyromb MOXIIUGICIMb CMEOPEHHS Ha ii OCHO8I HO-
8UX JliKapCbKuX 3acobie 3 mpomusanasibHOK ma aHmuMIiKpOBGHOK akmueHICMIo.

WCCNEQOBAHUE XUMUYECKOIO COCTABA U ®APMAKOJIOFMYECKOWN AKTUBHOCTU
NONMUCAXAPUOHOIO KOMMIEKCA BATrYNIbHUKA BONNOTHOIO

T.B.Ynbip, K.C.Tonima4yeea, O.H.Koweeoli, A.H.Komuccaperko, N.B.Kupeee

Knrodesnbie crniosa: Bepeckosnle; nobeau bazyrnbHuka 60110mHo20, rnonucaxapudHbili KOMITIIEKC;
rpomueoeocnanumesibHas akmueHOCMb, aHMUMUKPOBHasi akmugHOCMb

BazynbHuk 60r10mHbIlU usdasHa ucnosb3yemcs 8 HapoOHOU MeduUUHEe KaK Cria3Monumu4ecKoe, Mo-
Ye2oHHOe, pPoMmueosocnanumesbHoe U npomueokauwesoe cpedcmeo. Haubonee uccriedo8aHHbIM
s8/1551€MCs 3QhUPHOE Macrio pacmeHusi, U3 Komopoeao u32omaesnuearscs npenapam «JleduH» ¢ rnpo-
mueokauuniegbiM achghekmom, 8 mo 8pemMs Kak rnonucaxapudHeili kommnnekc (MNCK) amozo pacmeHusi
rnoymu He usyqeH. Lernbto daHHol pabomel bbino uccriedosaHue NCK nobeeos 6azyrnbHuka 6onom-
HO20 U ycmaHosereHue e2o hapmakonoaudeckol akmusHocmu. [NCK nonyyanu nymem dobasrne-
Hus 96% criupma amurog8o20 K 800HOMY aKCcmpakmy cbipbs. Eeo ebixod cocmaensn 2,60+0,07%
8 rnepecyeme Ha abcosmomHo cyxoe cbipbe. bbina uccnedosaHa OuHamuka ebixola [NCK, e audpo-
Jluzame Komopoeo bbinu udeHmucghuyuposaHbl MoHocaxapa D-enokosa, D-2anakmosa, L-pamHo3a
u L-apabuHosa. CodepxaHue moHocaxapoe 8 [TCK nocne audponusa 8 nepecyeme Ha 2/1H0KO3y
cocmasrnsiem 43,25+0,80%. NMpomusosocnanumernbHyto akmusHocms [NCK usyyanu Ha modenu
Kappaz2eHUH08020 omeka naribi Kpbic. [ICK nposisun Haubornbwyo npomugogocnanumesibHy ak-
mueHocmb 8 do3e 50 M2 / K2 u yMeHbwasn omek Ha 84% no cpasHeHUt0 ¢ KOHmMporem. MsyyeHue
aHmubakmepuanbHOU akmueHocmu rpoeodusiu memodom dughgby3uu 6 azap. lNCK nposiensn ebi-
COKYH aHMUMUKPOBHYI0 akmu8HOCMb 8 OMHOWEHUU 8CeX UccredyeMblx WmaMmMo8 MUKpoopeaa-
Hu3smos, kpome Candida albicans. MakcumarnbHas 3adepxka pocma Habrnrodanack o OMHOWEHUIO
k Escherichia coli 36 mm. NposedeHHbIe uccriedosaHusi caudemeribcmeayom O nepcrekKmueHocmu
OaHHoU cybcmaHyuu u nodmeepxoarom 803MOXHOCMb CO30aHUSI Ha ee OCHOB8E HOBbIX JIEKapCMeeH-
HbIX cpedcme ¢ npomueo8ocnanumMesbHoU U aHmuMUKPOBOHOU akmugHOCMbI.



