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It has been established that Matricaria discoidea herb infusion containing flavonoids and polysaccharides, at
doses of 100, 200 and 400 mg/kg, has a pronounced antiallergic effect on compound 48/80-induced model
anaphylactoid reaction. The Weigle index in the study groups was 0.7—1.6. The median effectivedose (ED5,

was 111.7 mg/kg.
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Matricaria discoidea DC. (syn. Chamomilla suaveo-
lens (Pursch) Rydb.) is a species widespread in the Re-
public of Belarus. It is known that the flowers and herb
of M. discoidea contain essential oils, in which myrcene,
B-farnesene and geranylisolerate prevail and polysac-
charides, coumarins, hydroxycinnamic and chlorogen-
ic acids and flavonoids [1—4] are found.

Whereas the plant raw material is readily available,
and its chemical composition has been studied in de-
tail, there is no available data on pharmacological ac-
tivity of M. discoidea.

The presence in M. discoidea of flavonoids as one of
the dominant groups of biologically active substances
suggests that, as in the case of other species [5, 6], it can
exhibit anti-allergic activity.

The aim of this work was to study the anti-allergic
activity of M. discoidea herb infusion on compound
48/80-induced model anaphylactoid reaction.

MATERIALS AND METHODS

The research was focused on the study of Matricar-
ia discoidea herb infusion. Plant raw material was har-
vested at the stage of massive flowering in summer
2018 near the city of Bobruisk (the Republic of Belar-
us) in a field at least 500—700 m from a local road.

M. discoidea herb infusion was prepared using plant
raw material with a particle size of 1 mm and purified
water, at plant raw material to water ratio P 1.5 : 100.
The herb was infused for 15 minutes. The resulting in-
fusion of M. discoidea herb was studied for the content
of flavonoids and polysaccharides.

The assay of flavonoids in terms of quercetin was
carried out according to the following procedure:

1.0 mL of a 10 g/L aluminum chloride solution in alco-
hol (95%, v/v) P was added to 2.0 mL of M. discoidea
herb infusion and diluted with ethanol (95%, v/v) Pto a
volume of 25.0 mL. After 20 min, the absorbance of the
test solution was measured at 430 nm. As compensation
liquid, 2.0 mL of the studied infusion adjusted with eth-
anol (95%, v/v) Pto a volume of 25.0 mL was used.

Assay of polysaccharides was carried out as follows:
75 mL of ethanol (95%, v/v) P was added to 25.0 mL
of M. discoidea herb infusion, mixed and heated in a
water bath at 60°C for 5 min. The supernatant was fil-
tered through a pre-weighed filter. The filter with the
precipitate of polysaccharides was dried and weighed.

The resulting infusion of M. discoidea herb contained
10.41 £ 2.24 mg/mL flavonoids and 4.93 £ 0.57 mg/mL
polysaccharides.

To conduct pharmacological studies, the resulting
infusion was evaporated. The dry residue was dis-
solved in purified water P to obtain extract in sample
concentrations of 100, 200 and 400 mg/kg. Purified
water P was used as a placebo.

Bidens tripartita herb was used for a comparative as-
sessment of the pharmacological activity. This medic-
inal plant is widely recognized for its anti-allergic
properties, and as well as M. discoidea herb, contains
flavonoids and polysaccharides as main groups of bio-
logically active substances. B. tripartita herb infusion
was prepared as described for M. discoidea herb. The
resulting dosage form contained 8.16 £+ 1.07 mg/mL of
flavonoids and 3.40 + 0.17 mg/mL of polysaccharides.

The herb infusion of B. tripartita, the recognized
anti-allergic medicinal plant, was used as a reference
medicine in the same doses.
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Fig. 1. Weigle index of Matricaria discoidea herb infusion,
Bidens tripartita herb infusion and placebo.
X-axis — group of animals; y-axis — Weigle index.

Anti-allergic activity was studied using the model
of anaphylactoid reaction induced by compound
48/80 in male outbred mice with weight of 30—35 g,
10 animals in a group [7].

The severity of the anaphylactoid reaction was ex-
pressed in Weigle indices (I) [8], which were calculat-
ed according to equation:

I=N><4+N1><3+N2><2+N3
N+ N1+ N2+ N3+ N4

where: I — the Weigle index, N — the number of dead
animals, N1 — the number of animals which developed
acute anaphylactoid reaction lasting at least 30 minutes,
N2 — the number of animals which developed moderate
anaphylactoid reaction lasting more than 15 minutes,
but less than 30 minutes, N3 — the number of animals
which developed weak anaphylactoid reaction lasting
no more than 15 minutes, N4 — animals which did not
show signs of anaphylactoid reaction.

]

The animals were obtained from the Rappolovo
nursery of the Russian Academy of Medical Sciences
and kept in the vivarium of the Vitebsk State Medical
University in accordance with the established require-
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ments. The work complied with the requirements for
humane use of experimental animals.

Statistical processing of the results was carried out us-
ing the computer program “Statistica Advanced 10.0”.

RESULTS AND DISCUSSION

In the study groups receiving M. discoidea herb in-
fusion, its antiallergic effect was dose-dependent. In
group receiving 100 mg/kg of M. discoidea herb infu-
sion, two animals were active, showing no signs of
anaphylactoid reaction (decreased motor activity, rap-
id heartbeat, shortness of breath, convulsions). Other
animals developed weak to moderate anaphylactoid
reaction (Table 1). All animals of this group survived.

In the group receiving 200 mg/kg of M. discoidea
herb infusion, the effect of compound 48/80 was more
easily tolerated: in five animals out of 10, visible
changes in the activity were not observed, signs of ana-
phylactoid reaction were absent. In the remaining an-
imals, sings of weak anaphylactoid reaction prevailed.

Among animals, that received 400 mg/kg of M. dis-
coidea herb infusion, signs of anaphylactoid reaction
were not observed in 50% of animals, one animal died
15 minutes after administration of compound 48/80,
and remaining animals developed a weak anaphylac-
toid reaction.

In all studied placebo groups, the anaphylactoid
reaction was pronounced. The animals developed
moderate and strong anaphylactoid reaction, three
animals died after 15—30 minutes.

To compare antiallergic effect in groups receiving
M. discoidea herb infusion and reference medicine,
Weigle index was calculated (see the Fig. 1).

An analysis of the results shows that the Weigle in-
dex in the groups receiving M. discoidea herb infusion was
lower than in placebo group and had a dose-dependent
character described by second degree polynomial equa-
tion (y = 0.00003x> — 0.0165x + 2.9191; »= 0.9993). The
median effective dose (EDs,) was 111.7 mg/kg.

The Weigle index in groups receiving the reference
medicine — Bidens tripartita herb infusion, was also

Table 1. The severity of anaphylactoid reaction in animals of different groups

Weak Moderate Severe
Group No anaphylactmd anaphyljdctmd anaphyl.actmd anaphyl.factmd Died
reaction reaction reaction reaction
(5—15 min) (15—30 min) | (more than 30 min)

Matricaria discoidea | 100 mg/kg 2 2 4 2 —
herb 200 mg/kg 5 4 — 1 —
infusion 400 mg/kg 5 4 — _ 1
Bidens tripartita 100 mg/kg - 1 6 3 —
herb 200 mg/kg 1 4 2 2 1
infusion 400 mg/kg 2 3 3 1 1

Placebo — — 4 3 3
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lower than in placebo group and had a dose-depen-
dent character described by the second degree poly-
nomial equation (y = 0.00001x> — 0.0079x + 2.8918;
r=0.9996). The median effective dose (EDy;) of the
reference medicine was 503.8 mg/kg.

Thus, M. discoidea herb infusion exceeded the ref-
erence medicine 4.5 times by the exhibited antiallergic
activity.

CONCLUSION

The antiallergic activity of Matricaria discoidea
herb infusion was studied using compound 48/80-in-

duced model anaphylactoid reaction. It was shown
that M. discoidea herb infusion containing flavonoids
and polysaccharides in the studied doses has a pro-
nounced anti-anaphylactoid effect, the EDs, is
111.7 mg/kg and exceeded that for infusion of Bidens
tripartita herb by 4.5 times.

ACKNOWLEDGMENTS

The author is grateful to Yu.O. Ovchinnikova for her
help in harvesting medicinal raw plant material and per-
forming phytochemical research.

REFERENCES

. Loomis T.F., Ma C., Daneshtalab M. 2004. Medicinal plants and herbs of Newfoundland. Part 1. Chemical constituents
of the aerial part of pineapple weed (Matricaria matricarioides). — DARU. 12(4): 131—-135.
http://daru.tums.ac.ir/index.php/daru/article/view/215

2. Orav A., Sepp J., Kailas T., Miiiirisepp M., Arak E., Raal A. 2010. Composition of essential oil of aerial parts of Cham-

omilla suaveolens from Estonia. — Natural Product Communications. 5(1): 133—136.
https://doi.org/10.1177/1934578X1000500131

3. Raal A., Piissa T., Sepp J., Malmiste B., Arak E. 2011. Content of phenolic compounds in aerial parts of Chamomilla

suaveolens from Estonia. — Natural Product Communications. 6(8): 1107—1110.
https://doi.org/10.1177/1934578X1100600814
4. Lopes D., Kolodziejczyk P.P. 2005. Essential oil composition of pineapple-weed (Matricaria discoidea DC.) grown in
Canada. — J. Essential Oil Bearing Plants. 8(2): 178—182.
https://doi.org/10.1080/0972060X.2005.10643440

5. Inoue T., Sugimoto Y., Masuda H., Kamei C. 2002. Antiallergic effect of flavonoid glycosides obtained from Mentha
piperita L. — Biol. Pharm. Bull. 25(2): 256—259.
https://doi.org/10.1248 /bpb.25.256

6. Karazhan N.V., Yanchanka U.V., Buzuk G.N. 2014. Influence flavonoids and polysaccharides of bur-marigold on stabi-
lizing mast cells in vitro. — Vestnik farmatsii. 3(65): 100—104. (In Russian).
https://www.elibrary.ru/item.asp?id=22586330&

7. Horiuchi M., Seyama Y. 2006. Antiinflammatory and antiallergic activity of Bidens pilosa L. var. radiata Scherff. — J.

Health Science. 52(6): 711-717.
https://doi.org/10.1248 /jhs.52.711

8. Ivashchenko A.V., Kadieva M.G., Kravchenko D.V., Lavrovskii Ya.V., Mit’kin O.D., Saslimov R.M., Fedotov Yu.A. 2010.

Antiallergic properties of a new y-carboline derivative. — Experimental and Clinical Pharmacology. 73(3): 28—30. (In

Russian). http://ekf.folium.ru/index.php/ekf/article /view/478

IIpoTuBOa/LIEprIYecKas aKTUBHOCTDb TpaBbl Matricaria discoidea (Asteraceae)
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AHHOTAMA— YCTaHOBJIEHO, YTO Yaii U3 TpaBbl Matricaria discoidea, conepxaiiuii ¢pJ1aBOHOUIBI U MTOJIHUCA-
xapuapbl, B 1o3ax 100, 200 u 400 mr/Kr ob6y1agaet BhIpaXKeHHBIM ITPOTUBOAJLIEpTUYeCKUM 3 dhekToMm Ha MO-
e aHaUIaKTOMIHOM peakKlMK, MHAYLMpoBaHHOI coenuHeHueM 48/80. Mumekc Weigle B uccienye-
MbIX rpynmnax coctaBuia 0.7—1.6. [TonyaddexkrusHast noza EDs, paBHa 111.7 Mr/KT.

Karouesvie crosa: TpaBa Matricaria discoidea, coemmaenue 48/80, mpoTuBoauiepruiyeckast aKkTHBHOCTD

BJIATOOJAPHOCTU
ABTOp BBIpaxaeT oaromapHocth FO.O. OBUMHHUKOBOI 32 IOMOIIb B COOpe JIEKapCTBEHHOTO PACTUTEILHOTO ChIPhS
U IpoBeaeHUU GPUTOXUMUYECKUX UCCISIOBAHMIA.
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