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Pharmacologic and toxicologic properties of lyophilic extract
Achillea setacea Waldst. et Kit.

G. P. Smoylovska, O. V. Mazulin, A. V. Abramov, N. V. Bukhtiyarova

Zaporizhzhia State Medical University, Ukraine

Infusions based on Achillea setacea Waldst. et Kit. are traditionally used as antiinflammatory, hepatic, appetizing, spasmolytic
agents, they are used as well in hemorrhages of different etiology, thrombophlebitis and varicose ulcers. Diverse pharmacologic
properties are due to the presence of essential oils, proazulene, sesquiterpenic lactones, hydroxycinnamomic acids, flavonoids,
vitamin K| in medicinal raw materials.

In using infusion phylloquinone, ascorbinic acid, flavonoids, hydroxycinnamomic acids, Calcium salts, tannins, achileine contribute
to regulation of blood coagulation. It is very timely to assess hemostatic activity for lyophilic plant extracts which are perfectly
soluble in water and have high biologic availability.

The aim of research is to assess the degree of acute toxicity and hemostatic activity for lyophilic extract of herb Achillea
setacea Waldst. et Kit.

Materials and methods. Lyophilic extracts based on infusion of herb Achillea setacea Waldst. et Kit. obtained by dry sublimation
have been used for the research. Lyophilic extracts obtained have been standardized for available vitamin K, and have been
studied for acute toxicity and hemostatic activity. Studying blood coagulation system has been carried out in animals with
experimental toxic hepatitis for the following indices: blood coagulation time, prothrombin time, fibrin concentration in the blood.

Results. Lyophilic extract based on Achillea setacea Waldst. et Kit. is friable amorphous light yellow mass with bitter taste,
containing phylloquinone in concentration 5.79 + 0.05 %. When studying acute toxicity median lethal dose for lyophilic extracts
of Achillea setacea Waldst. et Kit. was above 2000 mg/ml (practically nontoxic ones). Course therapy of extract Achillea setacea
Waldst. et Kit. and solution of “Vikasol” for animals with toxic hepatitis led to decreasing hypocoagulation: decreasing prothrombin
time and clotting time, increasing fibrin concentration in the blood up to 14.2 + 1.2 mg/ml.

Conclusions. Studying lyophilic extracts of Achillea setacea Waldst. et Kit. standardized on vitamin K, for acute toxicity allows
to attribute them to VI class of toxicity. Administration of lyophilic extract Achillea setacea Waldst. et Kit. in dose 100 mg/ml
resulted in decreasing hypocoagulation displaying in decreasing clotting time, in decreasing prothrombin time and increasing
available fibrin in the blood. These indices exceeded by its activity reference medicine “Vikasol” (6 mg/kg).

dapMaKo-TOKCMKOAOTiUHI BAACTMBOCTi AI0QIAbHOT0 eKCTpaKTy
Achillea setacea Waldst. et Kit.

I. N. CmoiinoBebka, 0. B. Ma3yaiH, A. B. A6pamos, H. B. Byxtiaposa

Hacrin i3 Tpasu Achillea setacea Waldst. et Kit. TpaguLUiiHO BUKOPUCTOBYIOTL SIK NPOTKU3aNanbHUA, aneTUTHUIA, renaTonpo-
TEKTOPHMI, CMa3MONITUYHUI 3acib, 3aCTOCOBYHOTL ANS 3yNUHKM KPOBOTEY Pi3HOI eTionorii, npu TpoMmbodnebitax i BapukosHmx
BUpa3kax. baratorpaHHi dhapmMakonoriyHi BNacTMBOCTI 3yMOBMEHI HAsiBHICTO B NiKapCbkili CUPOBWHI epipHKX OnilA, NpoasyneHy,
CECKBITEPMNEHOBYX JTAKTOHIB, MPOKCUKOPUYHIX KICTIOT, oriaBoHOIAIB, BiTaMiHy K.

Y npoueci perynsuii 3ropTaHHs KPOBI Mif Yac BUKOPUCTaHHS HAacTol 6epyTb yyacTb (inoxiHoH, ackopbiHoBa kucnoTa, dna-
BOHOIAM, MAPOKCUKOPWUYHI KACIOTK, COMi KarnbLiito, AyOUnbHI pevoBMHM, axineiH. AKTyanbHUM € BU3HAYEHHS reMoCTaTUyHOT
aKTUBHOCTI NMiOhiNIbHUX eKCTPaKTIB POCAWHM, LLO AO6PEe PO3UMHHI Y BOAI Ta MatOTb BUCOKY GiONOriYHY AOCTYMHICTb.

MeTta po60TH — BU3HAYEHHS FOCTPOI TOKCUYHOCTI Ta reMOCTaTUYHOI aKTUBHOCTI NIOGPINIbHOTO EKCTPAKTY TpaBW AEPEBIIO Lie-
TUHWCTOTO.

Matepianu Ta meToam. [Ins 4OCNIIKEHHS BUKOPUCTOBYBANMN NiOGinbHI €KCTPaKTH, L0 OTPUMani 3 HaCTOK TpaBu AepeBito
LETMHUCTOrO METOAOM CyBriMaLiiHOro cyLuiHHs. OTprMaHi NiodinbHi eKCTPaKTV CTaHaapTU3yBarni 3a BMICTOM BiTamiHy K, i
JOCNiKyBanu Ha roCTPY TOKCUYHICTb | reMOCTaTUYHY akTUBHICTb. [JOCTiIKeHHS CUCTEMY 3rOPTaHHS KPOBi MPOBOAWIN Y TBAPWH
3 eKcnepyMeHTarnbHUM TOKCUYHIUM renaTuToM 3a TakuMK MoKasHUKaMK, SK-0T: Yac 3ropTaHHS KpoBi, MPOTPOMGIHOBUI Yac i
KOHLIEHTpaLlist pibprHY Y KPOBI.

Pe3ynkraTtu. JliodinbHnii ekCTpakT AepeBito LLETUHUCTOrO, KOTPUI OAepXanu, SBnsie coboro myxky aMopdHy Macy CBIT/10-XO0B-
TOrO KOMbOPY 3 FPKM CMaKoM, L0 MICTUTb (DINOXIHOH Y KoHueHTpauii 5,79 + 0,05 %. Mpu gocnimkeHHi rocTpoi TOKCUYHOCTI
cepeaHs cMepTenbHa fo3a AN AoCHimKyBaHNX NioinbHUX eKCTPaKTIB AepeBito LETUHUCTOro cTaHoBuna noHag 2000 mr/kr
(NpakTUYHO He TOKCMYHI). KypcoBe npusHayeHHs TBapuHaM i3 TOKCUYHUM renaTtuToM eKCTpaKTy AepeBito Ta po3yunHy Bikacony
MPU3BOAMIO O 3MEHLUEHHS NPOSIBIB FiNOKoArynsiLlii: 3MEHLIEHHsI NPOTPOMGIHOBOTO Yacy Ta Yacy 3ropTaHHs KpoBi, NigBULLEHHS
KOHLeHTpaLii dibpuHy y kposi 4o 14,2 £ 1,2 mr/mn.

BucHoBKu. [locnifkeHHs Ha rocTpy TOKCUUYHICTb CTaHAAPTM30BaHMX M0 BiTaMiHy K, iodinbHIX eKCTPaKTIB AePeBito LETUHNCTOIO
[arno MOXNMBICTb BigHeCTH ix 4o VI knacy TokeuyHoCTi. MNpusHayeHHs TBapuHaM i3 TOKCUYHUM renatuToM MiodinbHOro eKCTpakTy
[epeBito WwetnHucToro B Ao3i 100 mMr/kr npru3Boauno [0 3MEHLLEHHS NPOSIBIB rinokoarynsuii, sike BUSBNSANOCh Y 3MEHLUEHHI
yacy 3ropTaHHs KpoBi, MPOTPOMBIHOBOTO Yacy, a TakoX 36inbLUeHHs! BMICTY (ibprHY Y KPOBi B 3HAYEHHSIX, LLO NEPEBULLYIOTH
3a CBOEIO aKTWBHICTIO pedbepeHc-npenapart Bikacon (6 mr/kr).
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dapMaKo-TOKCUKOAOrMUECKHe CBOMCTBA AMOPUABHOTO IKCTPaKTa
Achillea setacea Waldst. et Kit.

I. M. CmomnoBckas, A. B. MasyauH, A. B. Abpamos, H. B. Byxtusiposa

Hactoi n3 Tpaebl Achillea setacea Waldst. et Kit. TpaguuMoHHO 1cnonb3ayoT Kak NPOTUBOBOCNANUTENBHOE, anneTUTHO.,
renaTonpoTEKTOPHOE, CMa3MONUTUYECKOE CPEACTBO, MPUMEHSIOT ANt OCTAHOBKM KPOBOTEHYEHUI PA3IMYHOIA STUOMOMN, TPOM-
60ochnebuTax 1 BapuKko3HbIx si3Bax. MHororpaHHble hapmakonoryeckue cBoicTaa 0bycroBreHbl HanMueM B iekapCTBEHHOM
Cbipbe 3hMPHbIX Macer, IpoasyreHa, CECKBITEPNEHOBbIX NAKTOHOB, TMAPOKCUKOPUYHBIX KUCHOT, (hnaBoHOWAOB, BUTamMnHa K.
B npouecce perynsiuuy cBepTbIBaHWS KPOBW MPW UCMONb30BaHNM HACTOS MPUHUMALOT y4acTue PUINoXMHOH, ackopbuHoBas
kvcroTa, hriaBoHoMbI, TMAPOKCUKOPUYHBIE KUCMOTbI, CONM KanbLs, AyOunbHbIE BELLECTBA, aXMrneuH. AKTyarbHbIM sIBNsieTcs
onpeAerneHre reMocTaTMIecKoii akTUBHOCTM NIMOUITBbHBIX SKCTPAKTOB PACcTEHWS!, KOTOPble XOPOLLO PacTBOPUMbI B BOAE W
VIMEIOT BbICOKYH BMONOMMYecKyto OCTYMHOCTb.

Lenb paﬁOTbI = onpefenexHune OCTPOVI TOKCMYHOCTM 1 FEMOCTaTNYECKON aKTUBHOCTU J'II/IOCbVIJ'IbHOFO OKCTpaKTa TpaBsbl TbICA-
YernncTHUKa LWEeTUHNCTOro.

Marepuanbl u MeToAbl. [Nt NpoBeAeHNs UCCrenoBaHUs UCMOMNb3oBany IMOUIIbHbIE SKCTPAKTbI, MOMYYEHHbIE U3 HACTOS
TpaBbl ThICAYENUCTHIKA LLETVHUCTOrO METOOM CyONMMALMOHHO CyLUKNA. MoMyYeHHbIe TMOGUIbHBIE AKCTPaKTLI CTaHOAPTU3N-
poBary Mo COAePXaHMIo BUTaM1Ha K, 1 ccnenoBani Ha ocTPYHo TOKCUYHOCT 1 FeMOCTaTUYECKYI0 akTUBHOCTb. MccnenosaHue
CBEPTLIBALOLLEN CUCTEMBI KPOBM MPOBOANIIN Y KMUBOTHbIX C SKCMEPUMEHTAMNBHBLIM TOKCUUYECKVM renaTuToM Mo TakyM NokasaTensim,
kak BpeMsi CBEPTLIBaHMS KPOBM, MPOTPOMGMHOBOE BPeMst 1 KOHLIEHTpaLst (oubprHa B KPOBH.

Pe3ynkratbl. [onyyeHHbIA NMMOMUNBHBIN 3KCTPAKT ThICAYENNCTHUKA LLETUHUCTOrO NpeaCcTaBnseT cobol pbixTyto amopHyo
MaccCy CBETIO-XENTOro LiBeTa C FopbKM BKYCOM, CoAepaLLyii (oMnIOXMHOH B KOHLeHTpaLmmn 5,79 £ 0,05 %. MNpu uccnenosaHum
OCTPOW TOKCUYHOCTU CPEAHSA CMepTenbHas 403a ANs UCCReayeMblIX IMOMUIbHBIX SKCTPAKTOB ThICAYENUCTHUKA LLETUHUCTOTO
coctasnsna cabiwe 2000 Mr/kr (MpakTU4eckn He ToKCuYHble). KypcoBoe HasHayeHue KMBOTHBIM C TOKCUYECKUM renaTuToM
3KCTpaKTa ThICSYENUCTHUKA W pacTBOpa BUKAcomna NpUBOANUIIO K YMEHBLLEHWIO NPOSIBNIEHWIA TMNOKOArYMALMA: YMEHbLLEHMIO
NPOTPOMOMHOBOIO BPEMEHM 1 BPEMEHU CBEPTLIBAHUS KPOBY, MOBLILLIEHWIO KOHLEHTpaLmn coubpuHa B kposu o 14,2 + 1,2 mr/vn.

BoiBogbl. Vccnenosanmne CTaHaapTMaMpoBaHHbIX N0 BUTaMUHY K, MMOMUMbHBIX 3KCTPAKTOB ThICAYENMCTHMKA LLIETUHUCTOrO
Ha OCTPYH TOKCUYHOCTb NO3BOMMIO OTHECTU UX K VI Knaccy TOKCUMYHOCTU. HasHaueHWe KUBOTHBIM C TOKCUYECKUM renaTutom
NMOMNBHOO AKCTPAKTa ThICAYENUCTHMKA LLETUHWUCTOTO B Ao3e 100 MI/Kr NpYBOAMIIO K YMEHBLLEHWIO MPOSIBREHWIA rUMoKoary-
NSALMK, KOTOPOE NPOSIBMSNOCH B YMEHbLIEHUN BPEMEH CBEPTHIBaHS KPOBM, NPOTPOMOMHOBOTO BPEMEHMU, a TaloKe YBENUYEHUN
cofepxaHns hmbpuHa B KDOBM B 3HAYEHMSIX, MPEBbILLIAIOLLMX MO CBOEI aKTUBHOCTU pedpepeHc-npenapar Bukacon (6 mr/kr).

Genus Achillea L. is known by diversity of species and con-
tains more than 200 species of 13 groups, 4 groups are in
flora of Ukraine. Group Millefolium (Mill) Koch is distinguished
by its vast variety and is the most numerous one. Achillea
millefolium L., Achillea submillefolium L., Achillea collina
Heimerl, Achillea pannonica L., Achillea setacea Waldst.
et Kit., et cetera are the most interesting among them [1].

Achillea setacea Waldst. et Kit. is widely distributed from
Atlantic littoral in Europe up to Central Asia. The infusion
based on the herb is traditionally used as anti-inflammatory,
appetizing, hepatic, spasmolytic agents and it is used as
hemostatic for hemorrhages of different etiology (uterine,
hemorrhoid, gastric, pulmonary, nasal), in thrombophlebitis
and varicose ulcers. Itis often used in stomatology for bleed-
ing gums, parodontosis, stomatitis, gingivitis [2-5].

Various pharmacologic properties are due to the availa-
bility in medicinal raw material essential oils (antibacterial
effect), proazulene and sesquiterpene lactones (anti-in-
flammatory effect), hydroxycinnamomic acids (choleretic),
flavonoids (spasmolytic), vitamin K, (hemostatic) [2-6].

Phylloguinone exerts complex influence on human body:
it stimulates blood clotting system, taking part in biosynthesis
of prothrombin complex, furthers normalizing blood coagu-
lation, it influences on cholesterol concentration in plasma.
General hemostatic effect becomes evident both in direct
contact with the wound and in internal administration.

Besides phylloquinone, ascorbic acid, flavonoids,
hydrocinnamomic acids, Calcium salts, tannins, achilleine
take part in regulating blood coagulation [6]. It has been
experimentally determined that mechanism of hemostatic
effect in drugs of Achillea setacea Waldst. et Kit. is based

on increasing thrombocytes number and decreasing hemor-
rhage time. However, the mechanism of this effect is not
elucidated yet, but the administration of drugs based on it
never leads to thrombosis.

Taking in composition of biologic substances in the herb
Achillea setacea it would be advisable for assessing he-
mostatic activity to use lyophilic extracts easily soluble in
water, which are easily dosed out and possess high biologic
availability.

Aim of research

Assessment of acute toxicity and hemostatic activity for
lyophilic extract based on herb Achillea setacea Waldst. et
Kit. in Ukraine flora.

Materials and methods

As object for research used air-dry over-ground part of Achil-
lea setacea, stored up within the period of plant flowering
(June — July) in Zaporizhzhia region, was used.

Lyophilic extract was obtained in aseptic conditions out
of aqueous herb infusion (1:10) with using apparatus for
sublimate drying KC-30. For this purpose aqueous infusion
was bottled in 500 ml vessels, it was placed into spirituous
bath at temperature —40 °C for 60 minutes for freezing by
regular layer on internal surface of bottles. After freezing
the bottles were placed for tempering to refrigerator at
temperature —30 °C for 12 hours. Sublimator was cooled to
temperature —30 °C, then the bottles prepared were placed
in apparatus and vacuum pump was engaged. 10-16 hours
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after the drying started, the temperature was increased slow-
ly for heating cassette till +40 °C. In unloading the bottles
were closed with rubber corks and were corked with caps.

Lyophilic extracts were standardized for available vitamin
K,. For this purpose accurate quantity of lyophilic extract
(about 0.05 gr) was soluble in 50 ml ethanol 70 %, filtrated
through paper filter and washed with the same solvent, then
the volume was added up to 100 ml. Optic density of solution
was measured on spectrophotometer with the layer 10 mm
at the wave 265 nm. Ethanol 70 % was used as the solution
for comparison. Simultaneously optic density was measured

Table 1. Metrologic characteristics for results of studying available vitamin K, (%)
in lyophilic extract based on herb Achillea setacea Waldst. et Kit. (n = 6)

Plant Metrologic characteristics
X S S. p
X

t(pv) Ax  XxEAX B

A. setacea Waldst. et Kit. 579 004 002 095 2571 011 579+0.05 08

Table 2. Influence of using lyophilic extract Achillea setacea Waldst. et Kit. on indices
of blood clotting system for experimental toxic hepatitis (n = 10)

for WSS Viasor il i B O
Standardized lyophilic extracts have been studied for in blood, mg/ml

acute toxicity and hemostatic activity in Research Laboratory Intact group 16.2+14 146 £29 156.3£13

at Zaporizhzhia State Medical University. Group with toxic non-treated hepatitis ~ 28.3+ 2.0 274425 10017
Studying acute toxicity for lyophilic extract Achillea Group suffering from toxic hepatitis, 17.0+2.7 178 £ 13 14212

setacea Waldst. et Kit. has been performed according to @g&%tyg)&:l{c(%gan:;%h)uuea setacea

the requirements of Ministry of Health of Ukraine [7]. Re- Group with toxic hepatis, taking Vikasol 18.0 + 2.6* 185+ 17* 13.0+1.2*

searches has been carried out on non-linear white rats with
weight 180-200 gr delivered from Institute of Pharmacology
and Toxicology Academy of Medical Sciences of Ukraine.

Dichlorethane was used for simulating toxic hepatitis;
500 mg/kg were introduced once within four days to the rats
intragastric with metal atraumatic probe as 50 % solution
in sunflower seed oil purified. Introducing toxic agent was
stopped on the fifth day, but all animals in investigated groups
were given intragastric once a day 100 mg/kg lyophilic extract
Achillea setacea Waldst. et Kit. with metal probe intragastric
once a day within ten days. All animals were weighed and
examined every day within 15 days. Examination included
assessment of general state and behavior. Laboratory and
biochemical investigations have been done on the 16-th
day of research.

Studying blood coagulation system was done on animals
with experimental toxic hepatitis for the following indices:
clotting time, prothrombin time and fibrin concentration in
the blood [8]. Solution of “Vikasol” was used for comparison;
it was administered in analogic scheme as lyophilic extract
Achillea setacea Waldst. et Kit. in dose 6 mg/kg, correspon-
ding to phylloquinone amount in lyophilic extract. Every group
was composed of ten animals.

Statistic reading the data after research was carried
out by methods of mathematics statistic with using sets of
applied programs Statistica for Windows 6.0, (StatSoft Inc.
Ne AXXR712D833214FANS5) and Microsoft Office Excel
10. Reliability of data obtained was assessed by t-criterion
Student. Reliable distinctions were those with meanings
more than 95 % (p < 0.05).

Results and discussion

Lyophilic extract based on Achillea setacea Waldst. et Kit. is
a friable amorphous light yellow mass odor free with bitter
taste. The researches performed have shown that the yield
of lyophilic extract of Achillea setacea Waldst. et Kit. was
29.15 £ 2.33 %. Standardization of lyophilic extract has
been carried out by spectrophotometry for available vitamin
K,. Metrologic characteristics of assessment are presented
in Table 1.

The data obtained display transition of great amount of
phylloquinone to lyophilic extract (up to 5.79 £ 0.05 %) with
the error for single measuring is 0.8 %.

Zaporozhye medical journal. Volume 19. No. 6, November-December 2017

(6 mg/kg)

* P <0.05

While studying acute toxicity it has been revealed that
the lethal dose for lyophilic extracts of Achillea setacea
Waldst. et Kit. was above 2000 mg/kg in intragastric intro-
duction. Thus, the samples mentioned are referred to VI
class (practically non-toxic).

Results of studying blood clotting system in animals with
toxic hepatitis are presented in Table 2.

After introducing dichlorethane to the rats, clotting disorder
occurred and it was demonstrated by increasing the time of
blood coagulation and prothrombin time, as well as decreasing
amount of fibrin in blood in comparison with intact group.

Systemic administration of extract Achillea setacea
(100 mg/kg) and Vikasol solution (6 mg/kg) to the animals
suffering from toxic hepatitis led to decreasing symptoms of
hypocoagulation. Indices of prothrombin time for the animals
in control group were 28.3 £ 2.0 s., for the animals taking
extract of Achillea setacea itwas 17.0 £2.7 s. and for the ani-
mals taking Vikasol prothrombin time was 18.0 £ 2.6 s. Time
for blood clotting in animals of control group was 274 + 25s.,
in animals taking lyophilic extract of Achillea setacea
and Vikasol it was 178 + 13 s. and 185 % 17 s. relatively.
Concentration of fibrin in the blood of animals with toxic
hepatitis in control group was decreased to 10.0 £ 1.7 mg/ml.
Therapy with lyophilic extract Achillea setacea Waldst. et
Kit. promoted increasing fibrin amount to 14.2 + 1.2 mg/ml.

Conclusions

1. Lyophilic extracts based on Achillea setacea Waldst.
et Kit. have been standardized for amount of vitamin K,
(phylloguinone).

2. Studying acute toxicity of lyophilic extracts Achillea
setacea Waldst. et Kit. in intragastric introdution was allows
to attribute them to VI class of toxicity.

3. Course prescription of lyophilic extract Achillea seta-
cea Waldst. et Kit. dosed 100 mg/kg (available phylloquinone
5.79 £ 0.05 %) to the animals with toxic hepatitis led to
decreasing signs of hypocoagulation, that was evident in
decreasing clotting time and prothrombin time and increasing
fibrin amount in the blood in the meanings exceeded refe-
rence-drug “Vikasol” in their activity (6 mg/kg).
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4. The results obtained are an experimental ground for
making complex hemostatic drugs based on lyophilic extracts
Achillea setacea Waldst. et Kit. revealing hemostatic activity.
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