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The chemical composition and pharmacological activity of the dry extract based on the herbal tea
composed of black horehound (Ballota nigra) herb, white nettle (Lamium album) herb, wormwood
(Artemisiae absinthii) herb in equal amounts have been studied. As a result of the chemical study of
the main groups of biologically active substances in the herbal tea and the extract on its basis the
presence of phenolic compounds such as derivatives of hydroxycinnamic acid, hydroxycoumarins,
flavonoids and their quantitative content have been determined. In the research objects aglycons of
flavonoids (luteolin, kaempferol, quercetin, apigenin) have been idenified. 70% ethanol provides a
more complete extraction of phenolic compounds from the herbal tea: the content of hydroxycinnamic
acid and flavonoids is higher than in the infusion of the herbal tea, it is more than 60% and 80% re-
spectively; the total amount of phenolic compounds in the dry extract is greater than in the infusion
— more than 10% (calculated with reference to a dry residue). The results of the pharmacological
research suggest the presence of the sedative effect of the dry extract from the herbal tea in the dose
of 400 mg/kg. The dry extract from the herbal tea exhibits the antihypoxic activity that exceeds the

activity of Piracetam, thus proving its cerebroprotective action.

In the last decades diseases associated with the hu-
man higher nervous dysfunctions remain one of the most
important medical and social problems of most coun-
tries in the world, first of all, due to high prevalence and
severe consequences for public health.

According to the World Health Organization (WHO),
approximately 6.7 mln. people die from cerebrovascular
diseases annually in the world. Insult is the second most
common cause of death; 6150000 inhabitants of the Earth
(92 per 100 000) died from insult in 2008, i.e. 10.8% of
the total mortality. In Ukraine 754 461 patients died in
2008: of them from insult — 42 422 (91.8 per 100 000
of the population, 5.6% of all the dead) [9, 10, 12].

For the treatment of cerebrovascular diseases, in which
pathogenesis hypoxia is of key importance, medicines
of various groups are used: nootropic (piracetam), ami-
no acid and peptidergic, acetylcholinergic (donepezil,
galantamine, rivastigmine), glutamatergic; when using
them a number of side effects appears. The use of herb-
al drugs in patients with cerebrovascular disease is one
of the alternative therapies accelerating normalization
of the functions of the nervous system [11]. Therefore,
development of effective herbal medicines in cerebro-
vascular diseases is an important task.

The aim of the work was to study the chemical com-
position, identify the effects on behavioural responses
and the possible antihypoxic activity of the herbal tea
and the dry extract on its basis.

Materials and Methods

The objects of the research were the herbal tea com-
posed of black horehound (Ballota nigra) herb, white

nettle (Lamium album) herb, wormwood (Artemisiae
absinthii) herb in equal amounts and the dry extract on
its basis.

To obtain the herbal tea the mixture of black hore-
hound herb, white nettle herb, wormwood herb in the
ratio of 1:1:1 was used. From 10 g of the herbal tea the
infusion was obtained by the standard technology, and
it was further studied [1].

To obtain the dry extract, 100 g of the herbal tea
was poured with 1000 ml of 70% ethanol and infused
for a week, filtered, allowed to settle within 24 hours,
evaporated under vacuum to a dry extract. The extract
yield was 7.8%. To determine the qualitative composi-
tion of the infusion and the extract obtained conven-
tional research methods — qualitative reactions, paper
chromatography (PC) and thin-layer chromatography
(TLC) were used. Hydroxycinnamic acids and flavo-
noids were studied by the method of two-dimensional
PC in comparison with authentic samples of hydroxy-
citric acids in the systems: (direction I) n-butanol — ace-
tic acid — water (4:1:2) and (direction II) 5% acetic acid
with the subsequent processing of chromatograms with
ammonia vapour. To identify hydroxycoumarins the in-
fusion and the extract were chromatographed (PC) in
the systems of chloroform (25% formamide) and hexane
(25% formamide) with the subsequent examination of
chromatograms in the filtered UV light before and after
processing with 10% alcoholic solution of potassium
hydroxide.

The quantitative determination of derivatives of hydroxy-
cinnamic acid, flavonoids and phenolic compounds was
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Table 1

The quantitative content of the main groups of BAS in the infusion and the extract of the herbal tea

Quantitative content, %
Object Yield, % . S . the total amount of
hydroxycinnamic acids flavonoids :
phenolic compounds
Infusion from the herbal tea* 8.39 9.02 0.35 14.84
Dry extract from the herbal tea 7.82 14.81 0.64 16.83

Note: * — the content in a dry residue.

conducted by the spectrophotometric method. The opti-
cal density was measured in a cell with the layer thickness
of 10 mm on a Specol 1500 spectrophotometer (Swit-
zerland) at an appropriate wavelength. The content of de-
rivatives of hydroxycinnamic acid was calculated with
reference to chlorogenic acid at 327 nm, the content of
the total amount of flavonoids was calculated with re-
ference to rutin — at the wavelength of 417 nm after for-
ming a complex with aluminium chloride, the content
of the total amount of polyphenolic compounds was cal-
culated with reference to gallic acid — at 270 nm [3-8].

For statistical significance the experiments were re-
peated at least five times.

Pharmacological properties of the dry extract from
the herbal tea were studied at the Pharmacology Depart-
ment of the National University of Pharmacy under the
supervision of professor Shtrygol S.Yu. To assess the
nature of the psychotropic action the standard screening
open field test was used.

The antihypoxic activity as a component of the cere-
broprotective action was studied on the model of normo-
baric hypoxic hypoxia with hypercapnia. The doses of
the extract were chosen empirically — 200 and 400 mg/kg.
The reference drug was piracetam (b. 321113, Galych-
pharm, JSC) in the conditionally therapeutic dose of
400 mg/kg. The experiments were conducted in white
mice with the body weight of 16-18 g. Five experimental
groups of animals were formed. The reference drug and

the dry extract were introduced intragastrically 30 min
before the test [2]. The results are presented in the form
of M+m. Statistical processing was performed using Stu-
dent t-test.

Results and Discussion

As aresult of the chemical study of the main groups
of biologically active substances containing in the herbal
tea and the extract on its basis the presence of deriva-
tives of hydroxycinnamic acid, hydroxycoumarins, phe-
nolic compounds and flavonoids have been determined.
Aglycons of flavonoids — luteolin, kaempferol, querce-
tin, apigenin were idenified in the research objects by
the method of paper chromatography.

The results of determination of the quantitative con-
tent of the main groups of BAS identified in the objects
of the research are given in Tab. 1.

70% ethanol provides a more complete extraction
of phenolic compounds from the herbal tea: the content
of hydroxycinnamic acid and flavonoids is higher than
in the infusion of the herbal tea, it is 64% and 82% re-
spectively; the total amount of phenolic compounds in
the dry extract is 13% greater than in the infusion (cal-
culated with reference to a dry residue).

The results of the pharmacological research of the
extract are given in Tab. 2 and Tab. 3.

The results of the open field test indicate the pre-
sence of the expressed sedative effect of the dry extract
from the herbal tea under study in the dose of 400 mg/kg.

Table 2
The effect of the dry extract from the herbal tea on the indices of the open field test
Indices for 3 min Control (n=10) Piracetam, Dry extract, Dry extract,
400 mg/kg (n=10) 200 mg/kg (n=9) 400 mg/kg (n=9)

Locomotor activit 51.3+44 29.3+£10.3!
(the number of sq)lljares) e 65.0+9.9 (+21.0%) (-4.5%) (-45.4%)
Indicative exploration
activity
1. Rearing 2.4+0.9 6.6+1.8* (+175%) 5.941.6 (+146%) 2.6+1.6 (+13.0%)
2."Looking” into the holes 27.3+5.0 36.9+4.5 (+35.2%) 40.9+4.9 (+50.0) 10.0+4.4*! (-63.4%)
3.The sum 29.7+5.6 43.5+3.5% (+46.5%) | 46.8+5.2% (+57.6) 12.6+5.5%! (-57.6%)
Emotional reactions:
1. Boluses 0.4+0.17 0.6+0.2 0.11+0.02 0*
2. Urination 0 0.2+0.1 0 0.1£0.1
3. Grooming 2.4+0.5 1.5+0.4 4.33+1.2 2.2+1.0
4.The sum 2.8+0.6 2.3+0.6 47+1.3 2.33+1.0
The sum of all activities 86.2+10.0 110.849.2 (+28.5%) | 102.8+10.1 (+19.3) | 44.2+16.59% (48.7%)

Note: * — significant changes in the control group (p<0.05); ! - significant changes in the piracetam group (p<0.05).
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Table 3

The antihypoxic activity of the dry extract from
the herbal tea on the model of normobaric hypoxic
hypoxia with hypercapnia in mice

I % changes
G Dose Survival time, .
roup mg/kg n min comparing to
9 the control
Control - 10 43.0+3.27 -
Piracetam 400 10 | 61.15+4.02* +42.2
Dry extract| 400 9 | 74.2+7.63* +72.6

Note: * - significant changes in the control group (p<0.05).

It is manifested by inhibition of all types of behavioural
activity: locomotor (the number of crossed squares), in-
dicative exploration activity (rearing and “looking” into
the holes) and their sum compared to the effects of pi-
racetam, which caused statically significant intensifica-
tion of manifestations of indicative exploration behaviour,
first of all, rearing being a typical manifestation of cog-
nitive functions enhancement for a nootropic drug. The
sedative effect of the dry extract studied is confirmed
by a clear tendency to the locomotor activity reducing
with authentic decrease of the number of the holes ex-
plored, the sum of indices of exploration responses and
reducing to 0 of the number of fecal boluses. The latter
is inhibition of the vegetative support of emotional re-
actions that is typical for the sedative action.

When using in the dose of 200 mg/kg the dry ex-
tract affected the behaviour of animals in a different way:
comparing to the control it increased the indicative ex-
ploration activity at the level of the reference drug pi-

racetam without a considerable impact on the locomo-
tor activity.

These results demonstrate the dose-dependent ef-
fect of the dry extract under study on the behavioural
responses: stimulation of exploration responses is re-
vealed in a lower dose, and with the dose increase the
sedative action appears.

As can be seen from Tab. 3, the dry extract in the
dose of 400 mg/kg increases more than one-half the
survival time of the mice comparing to the control ex-
ceeding piracetam. It indicates a protective effect of the
extract primarily on the brain — the organ that is most
sensitive to hypoxia.

Therefore, the results of the pharmacological research
suggest the presence of the sedative and antihypoxic ac-
tivity proving the cerebroprotective action of the herbal
medicinal product studied.

CONCLUSIONS

The chemical composition, the influence on the be-
haviour of animals in the open field test and the anti-
hypoxic activity of the dry extract from the herbal tea
composed of black horehound herb, white nettle herb,
wormwood herb have been studied.

As aresult of the chemical study of the main groups
of biologically active substances in the herbal tea with
the antioxidant effect and the extracts on its basis the
presence of derivatives of hydroxycinnamic acid, hy-
droxycoumarins, phenolic compounds and flavonoids,
as well as their quantitative content have been deter-
mined.

The dry extract on the basis of the herbal tea exhib-
its the sedative and antihypoxic activity confirming its
cerebroprotective action.
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DOCNIAXEHHSA XIMIYHOIO CKINALY, BNNUBY HA MOBEAIHKOBI PEAKLIT TA
AHTUTINOKCUYHOI AKTUBHOCTI ®ITO3BO0OPY TA CYXOIO EKCTPAKTY HA MO0 OCHOBI
A.C.KonicHuk, T.B.Ynup, O.M.Kowoeut, C.FO.llImpuzonb, A.M.Koeanboea

Knrovoei crioea: M’smoyYyHUK YOpHUU; Kporuea aryxa; MosuH 2ipkul; ¢pimo3abip; cybcmaHuis;
rnoeediHKO8I peakujii; aHmuairnoKcuyHa akmueHicmb

HocnidxeHo ximidHUU ckrmad ma ¢hapmakornioegiyHy akmueHICMb Cyx020 eKcmpakmy Ha OCHO8i 360py,
00 cKknady K020 8x005imb mpasa M’AMmMOYHUKa YOPHO20, mpasa Kpornueu 2/1yxoi ma mpaesa nonuHy
2ipK020 y pi8HUX Kirlbkocmsix. B pe3ynbmami XiMiYHO20 8UBYEHHSI OCHOBHUX 2pyr biorio2iyHo akmue-
HUX pedo8UH y 360pi ma ekcmpakmi 3i 360py 8CmaHo8reHo Hasi8HICMb (heHOMbHUX CIOMyK: MOXiOHUX
2iOpOKCUKOPUYHOI Kuciomu, 2i0poKCUKyMapuHig, ¢hriagoHoidie, ma ix KinbkicHUl emicm. B 06’ekmax
odocnidxeHHs1 bynu ideHmugbikosaHi aenikoHU ¢briagoHOIdie (1romeoriH, KeMrngepor, KBePUEMUH,
arnieeHiH). 70% emaHon 3abesnedyye 6ifibW MOBHY eKCmpakuito heHOIbHUX CrosyK 3i 36opy: emicm
2iOPOKCUKOPUYHUX Kucriom ma ¢hriagoHoidie binbwul, HiX y Hacmoi 36opy noHad 60% ma noHad
80% sidnosidHo, emicm cyMu ¢cheHONbHUX CrIOMYyK y CyxoMy ekcmpakmi 6inbuwuli, Hix y Hacmoi noHad
10% (y nepepaxyHKy Ha cyxul 3aiuwok). Pesynbmamu ¢hapmakonoziyHux docnidxeHb ceid4ameb
rpo HasieHicmb cedamugHOo20 egheKkmy cyxo2o ekcmpakmy 3i 36opy 6 003i 400 me/ke. Cyxuli eKkc-
mpakm 3i 360py 8UsI8IISIE aHMURZINOKCUYHY akKmue8HICMb, NepesepLlyroyu nipauemam, wo ceidyums
npo uepebporipomekmopHy Jito.

UCCNEOQOBAHUE XUMUYECKOIO COCTABA, BIIMAHUA HA NOBEAEHYECKUE PEAKLIUA
M AHTUTMNMOKCUYECKOWU AKTUBHOCTU ®UTOCBEOPA U CYXOIO SKCTPAKTA HA ErO
OCHOBE

A.C.KonecHuk, T.B.Ynbip, O.H.Koweeoli, C.FO.LLimpuzonk, A.M.Koganeea

Knroyeenble cnioea: 6er1okyOpeHHUK YepHbil; sicHomka bernasi; nosbiHb 20pbKasi; ¢humocbop;
cybcmaHyusi; nosedeHYecKUe peakyuu; aHmuaurnokcuyeckasi akmusHOCmb

UccriedosaHbl xumudeckuli cocmas U ¢chapMakorioeudeckasi akmugHOCMb CyX020 3Kempakma Ha OCHO-
8e cbopa, 8 cocmas Komopoao 8xo0sim mpaea 6erioKyOpeHHUKa YEpHO20, mpaesa sSICHOMKU, mpasa
Mos1bIHU 20PbKOU 8 pasHbIX Koruyecmeax. B pesyrnbsmame XuMu4ecKoeo U3yYyeHus OCHOBHbIX 2pyri
buonoeuyecku akmueHbIX seuwjecms 8 cbope u 3Kcmpakme Ha e20 OCHO8e yCmaHOB/1eHO Hanu4yue
peHorbHbIX COe0UHEeHUU: MPOoU3800HbIX 2UGPOKCUKOPUYHOU KUCIOMbI, 2UOPOKCUKYMapuHos8, ¢hra-
B80HOUA08 U UX KorudecmeeHHoe codepxkaHue. B obbekmax uccrnedosaHusi bbinu udeHmuguyu-
pO8aHbI a2/luKOHbI ¢hria8oHOUO08 (IIFOMEeOrUH, Kemrghepor, keepuemuH, anueeHuH). 70% amaHon
obecrniequsaem 6oree MosIHy SKCMpakyuro ¢heHornnbHbIX coeOuHeHUU u3 cbopa: codepxkaHue au-
OPOKCUKOPUYHbIX KUCIIom u ¢hnagoHoudos borbwe, 4em 8 Hacmoe cbopa cebiwe 60% u 80% co-
0meemcmeeHHO, codepxaHuUe CyMMbl (heHOsbHbIX COeOUHEHUU 8 CyXOM aKcmpakme bonbwe, Yyem
8 Hacmoe csbiwe 10% (8 nepecdeme Ha cyxoli ocmamok). Pe3ynbmamsi ¢hapmMaKkoioau4ecKux uc-
criedosaHull caudemernibecmeyom 0 Hanuduu cedamusHo20 aghghekma cyxoeo akcmpakma u3 cbopa
8 0o3e 400 me/ke. Cyxol akcmpakm u3 cbopa nposiensiem aHmMuaurnoKCUYECKYH aKmugHOCMb, Mo
KomopolU OH npesocxodum nupauyemam, 4mo ceudemesiscmayem o uepebporpomekmopHom Oeli-
cmeuu.



