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The necessity of search for new biologically actubstances among the medicinal plants of Pinusiegpeoes not
cause any doubts in it. Promising outlook of Pisyisestris application is confirmed by many pulicas of both domestic and
foreign researchers. Post the performed studyitasvn that the obtained dry extract is practicaliyn-toxic and has a wide range
of biological effects. One of the main prioritiektbe new dosage form implementation is its lowi¢iy Therefore, purposeful
technology of ointment based on dry extract androtied trial of acute toxicity are the prioriti@sthe pharmacological studies.
The purpose of the work was to study the acutectigxof the ointment based of the Pinus sylvestrisextract, which was first
performed. The acute toxicity was studied on wiritee with a single oral administration of the drlige mice were observed for
14 days. The animals' general condition, mortdhibdy mass dynamics before and after the experimerg studied. Macroscopic
assessment of the internal organs status was pextband their histological structure was studiesistudies have shown, after
oral administration of the ointment with the Piraydvestris extract in the dose of 0.5 ml, signsaxicity in mice were not
revealed. According to the classification by K. ${dorov, the ointment with the Pinus sylvestrisrast belongs to practically
non-toxic compounds. Thus, the ointment with Pisylvestris extract belongs to the fifth class -ctically non-toxic when
administered orally.

Key words: acute toxicity, ointment witRinus sylvestris extract, macroscopic analysisitgrnal organs.

The work is a fragment of the research project t§tof wild and cultivated medicinal plants in thestérn region of
Ukraine and development of their application tedbgé@s with therapeutic purposes”, state registoatiNo. 018U003809.

Qualitative therapy requires the deliberate searzhcreation of new, highly effective medicines
without side-effects.

The main task of pharmacy is to find new, moderh lsigh-quality medicines.

A promising group is herbal drugs that are widedgdiin the medicines market. Broad-spectrum
of these drugs is enhanced by the multicomponemntposition of biologically active substances and
simultaneous presence of different nature compauvidd therapeutic effects, low toxicity and minima
side effects, cost-effectiveness are just sombeptant-based drugs benefits.

Pine (Pinus sylvestriks.) of the Pinaceae family is an unofficial medadiplant in Ukraine. The
plant has long been used in medicine in the fornmffsion, tincture, decoction, extract, as a diare
antiseptic, wound-healing and anti-inflammatory ragé&leedles, buds, galipot of Pinus sylvediriare
used as medicinal plant raw material [2]. PinusestrisL. contains resin, essential oil, vitamins G,B
K, R, phytoncides, tannins, starch, carotene, rairgalts, turpentine. In general, due to the acdation
of different groups of biologically active substascaerial parts of the plant is promising for imé&tgd
pharmacognostical and pharmacological studies amexbstablishing new domestic phytopreparations.
Because search and creation of effective and affidednew medicines of plant materials is an imparta
task of the domestic pharmaceutical science ardipeaan important step in the new drugs develayrige
to study their safety, namely to establish theisslof toxicity and impact on the animals’ interorglans [2].

The purposeof the work is to study acute toxicity of the oitnt based on the Pinus sylvestris
dry extract.

Materials and methods.The study was carried out on outbred white mickeemd he experiments
were carried out at the Pharmacy Department, Humatomy Department, academician G.A. Babenko
Biological and Medical Chemistry Department and dsémentology Center at the lvano-Frankivsk
National Medical University. To study the acuteitity we selected the methodology approved by the
State Pharmacopeia and the MOH of Ukraine on white with a single oral administration of the drug.
The animals were kept in the same standard conditimd feeding. The mice were observed for 14 days
and the animals' general condition, mortality, botyss dynamics before and after the experiment were
assessed. Macroscopic assessment of the intergahistatus was performed and their histological
structure was studied.

The object of research was the ointment with timuBisylvestris extract, obtained on base of the
Ivano-Frankivsk National Medical University. As teridies have shown, after oral administratiornef t
ointment with the Pinus sylvestestract in the dose of 0.5 ml, signs of toxicityniice were not revealed:
the animals were neat and tidy, they reacted tadgaumd light stimuli, processes of urine and ddfena
were normal, respiratory failure and convulsionsenet observed, eye fissures were narrowed. Adogrd
to the classification by K. K. Sidorov, the ointrevith the Pinus sylvestrisxtract belongs to practically

© T.P. Mandziy, O.H. Popadynets, 2020
y paay 197



| SSN 2079-8334. Csim meouyunu ma odionozii. 2020. No 1 (71)

non-toxic compounds. Therefore, in the study orteataxicity of ointment with Pinus sylvestris extta
in the dose of 0.5 ml, signs of toxicity were nexealed.

All manipulations were carried out in complianceghnwihe International Convention of working
with animals and the Law of Ukraine "On protectanimals from brutal treatment"”.

Data processing calculations were performed usiatisica 6.0.

The instrumental methods of study were applied. dittained histological sections were studied
in light MC300 Micros Austria microscope and phatgghed with ToupCam figure 5.1 UHCCD M C-
Mount camera with Sony adapter ToupTek PhotonicsABNb using ToupView software v3. (at
magnification x400).

Results of the study and their discussiorAcute toxicity ointment with extract of Pinus sgbtris
was studied by the method of State Pharmacopédikiafine and the MOH of Ukraine. According to the
classification by K.K. Sidorov they are practicatign-toxic [6].

As our studies have shown, after oral administratid the ointment with the Pinus sylvestris
extract in the dose of 0.5 ml, signs of toxicitynnmce were not revealed: the animals were neatidgpgd
reacted to sound and light stimuli, processes ioleuaind defecation were normal, respiratory faiamd
convulsions were not observed, eye fissures warewead. The reflex excitability of all the animalss
preserved. Death of animals during the whole oladEm period was not registered.

The results of acute toxicity studies on Pinus esfsis ointment with a single intragastric
administration to white mice are presented in tdble

Table 1
Studies on acute toxicity of Pinus sylvestris ointnmg with
a single intragastric administration to white mice
Group of animals Body weight, g.x £ Ax =10
Before the experiment After the experiment
Group 1, intact animals 18.0 £ 0.548 19.0+0.508
Group 2, ointment with Pinus sylvestris extract 01£0.507 20.0+0.358
Group 3, the ointment base 18.0+0.547 19.0+0.359

After 14 days of the experiment a macroscopic aisiyf the animals’ internal organs was carried
out. In the thorax cavity, all organs were anata@ihyccorrect. The form, color, size were regulaheT
surface of the kidney, liver and adrenal glands srasoth, the spleen was full and elastic. The pascr
had a grayish-pink color.

The stomach mucous membrane had a pronouncedatftls, the intestine mucous membrane
was not changed. The heart muscle is dark red exlior the cross-section, lungs airness was observed
and the pulmonary pleurae was not changed.

At the Department of biological and medical chemgistamed after academician G. A. Babenko
and Center bioelementology lvano-Frankivsk natianadical University in the serum of mice blood:
leukocytes, erythrocytes, hemoglobin, cholestetotal protein were determined. Biochemical and
hematological parameters of animals are givenblet®.

Table 2
Biochemical and hematological parameters of mice bbd in acute intoxication
. Group of animals
The studied parameters Intact animals Ointment szis Ointment with Pinglgestris extract

Leukocytes, x 19l 7.60 +0.33 7.40+0.38 7.60+0.24
Erythrocytes, x 18/l 8.10+0.24 8.00 £ 0.32 8.10+0.32
Hemoglobin, g/l 130.8 +0.61 130.1 +3.31 132.2472
Cholesterol, mmol/Il 2.78+£0.13 2.81+0.15 2.80.22
Total protein, g/l 54.5+0.95 55.1+0.80 56.2.2D

Thus, the experimental results show that the ointwith the extract of of Pinus sylvestris needles
shows no toxic effect on the white mice body. Ogyarere prepared to the study using conventional
methods in morphology. The sections were staing¢d l@matoxylin and eosin (fig. 1).

14 days after the oral administration, in the Higdcal structure of the kidneys (fig. 1 A) moderat
blood filling of intraorganic blood vessels wasealed, epithelial cells of the proximal convolutedules
were slightly swollen. Increased blood filling dietglomeruli capillaries, expansion of Boumen’scgsa
were observed. The tubules epitheliocytes’ cytoplags granular. There were no specific findings in
distal tubules, only in some of them isolated vdesiavere present.
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Fig. 1. Histological examination of tissues aftdrdays: A - the kidney histological structure (tnany cells vascular pole, 2 — single
cleared epithelial cells of the tubules), B — Hizgical structure of the liver (3 — the centralwvef liver, 4 — hepatic plates, 5 — single burned-o
hepatocytes); — the histological structure of the spleen (éhe tentral artery, 7 — lymph follicles, 8 — redg)uD —histological structure of the
heart (9 — cardiomyocytes). Staining: hematoxylid aosin. Increase.: x400.

Morphological features of the liver (fig. 1 B) undbese conditions are characterized by a slight
impairment of the hepatic lobules protein structuketable alternative processes (signs of protein
dystrophy, small vacuolanydropic vacuolization and pyknosis of nuclei). There arpdtecytes with
hypertrophied nuclei. Expansion of Disse's spacesthe plethora of the central veins were observed,
sinusoid hemocapillaries having a sludge of eryyies in them. There is a moderate lympho-,
macrophage infiltration.

The structuredness of lymphatic nodules is trandde spleen (fig. 1 C). However, the boundaries
between the periarterial and marginal zones op#r@rteriolar sheath are sporadically erasedyrmph
nodules the germinative center is small. Centtaligs have narrow lumen and thickened walls. Toalae
vessels are plethoric.

In the study of histological heart sections (figD)l, cross-striation was well pronounced in most
fields of vision. A slight dissection of muscle hlles is only observed in the papillary musclesglibe
sarcoplasm of cardiomyocytes is unevenly stained @osin. Blood vessels of the same localizatioreha
the deformed wall. Thus, the performed study (tdhl@ and Fig. 1) indicate that the ointment whk t
Pinus sylvestris L. extract refers to the V clagstaxicity “Practically non-toxic”, as confirmed
histologically. Our results are consistent withadabtained by other authors [3, 4 - 9], but in Hepect,
our results do not coincide with them.

o Gemdions..........

1. In oral administration of the ointment with piegtract in conventional doses any negative
effects of their toxicity were not revealed.

2. The ointment with Pinus sylvestris extract waseagsed according to the classification by
K.K. Sidorov and belongs to the V class of toxicitypractically non-toxic”.

3. The histological structure of internal organafoms the nontoxicity of the ointment with the
Pinus sylvestris extract.
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BU3HAYEHHSI TOCTPOi TOKCUYHOCTI MA3I
3 EKCTPAKTOM COCHM 3BUYAMHOI

Mamnpziii T.I1., Honagunens O.I'., I'puuuk A.P.

IMomyk HOBUX O0i0JIOTIYHO-aKTHBHHUX PEYOBHH Cepen
JiKapchKoi pPOCIMHHOI cHUpoBHHU BHUIIB poxy CocHa He
BHUKJIMKA€ SKOJHHX CYMHIBIB momo 1i JOCTIKEHHS.
[epcriekTHBHICTD 3aCTOCYBaHHS COCHH 3BUYAHHOL
MiATBEpDKEHA OaraTbMa Iy OJIiKalissMU SK BITYM3HSIHUX, TaK i
3aKOpPJOHHMX BYEHHUX. Ilicis IpPOBEAEHOTO IOCIHiIKEHHS
BiZIOMO, IO OTPUMAHHMH CyXMH EKCTPaKT € MpPaKTHYHO
HETOKCHYHHMM Ta BOJIOJI€ NpPU LbOMY HIMUPOKHM CHEKTPOM
Gionmoriynoi  ail. OpHMUM 3 OCHOBHHMX IIPIOPHUTETIB
BIIPOBA/DKCHHS HOBOI JIKapchkoi ¢opMu € 11 He3HayHa
TOKCHYHICTh. OTxe, IiJecnpsMOBaHa TEXHOJOTIA 3
OTpHUMaHHS Ma3i Ha OCHOBI CyXOro eKCTPAKTy Ta Opi€HTOBaHe
BHUBYCHHS TOCTPOi TOKCHYHOCTI € HepIIoueproBUMH
3aBIaHHAMHM Ha LUIIXY (apMakoJOTiYHUX JOCIHIIKEHb.
Mertoto po6oTH OyJI0 BUBYCHHS FOCTPOi TOKCHYHOCTI Ma3i Ha
OCHOBI CYXOTO €KCTPaKTy 3 COCHH 3BHYaiHOI, ske OyIo
MPOBEACHO BIiepiie. ['0cTpy TOKCHYHICTh BUBYAIM Ha OLMMX
MHIIAX TIPA OFHOPA30BOMY IEPOPAIBLHOMY 3aCTOCYBaHHI
mpenapaTy. 3a MHUIIaMH CIOCTepiraqu mpotsarom 14 mHiB.
Bygo BHMBUCHO 3arajbHHHl CTaH TBapHH, CMEPTHICTB,
JUHAMiKa MacW Tila 1O 1 Icis eKcIepuMeHTy. byio
MIPOBEAECHO MAKPOCKOIIYHY OLIHKY CTaHy BHYTPILIHIX
OpraHiB i BUBYEHO IX IiCTONOTIUHY CTPYKTYpY. SIK mokaszanu
JOCII/DKEHHSI, TICIIsl IPUHOMY BCEPEANHY Ma3i 3 eKCTPAKTOM
Pinus sylvestrig 103i 0,5M1 03HaK TOKCHYHOCTI y MUILICH HE
BusiBieHO. Binmosinno no knacugikanii K.K. Cugoposa, Mma3p
3 ekcrpaktoM Pinus sylvestriSHanexuTe 10 MPaKTHIHO
HETOKCHYHHX CHONYyK. TakuM 4YHHOM, Masb 3 EKCTPAKTOM
Pinus sylvestrisignocurscst 10 m'SITOro Kiiacy - <apakTHYHO
HETOKCUYHA IIPH IIepOPaIbHOMY 3aCTOCYBaHHI».

KawuoBi caoBa: roctpa TOKCHYHICTh, Mas3b 3
ekctpaktoM Pinus  sylvestris, makpockomiunuii  aHai3
BHYTPIIIHIX OpraHiB.

Crarrs Hagiiinoia 28.04.201%.

ONPEJEJIEHAE OCTPO TOKCHUYHOCTH MA3H
C OKCTPAKTOM COCHBI OFBIKHOBEHHOM
Mangauii T.I1., ITonagunen O.I'., 'punuk A. P.

AKTyaJIbHOCTb TIOMCKa HOBBIX OMOJIOTMYECKH aKTHBHBIX
COCMHEHHMIT CpeM JICKAPCTBEHHOTO PACTUTENILHOTO ChIPbS HE
BBI3BIBACT HUKAKUX COMHEHHH IO €€ HCCIEIOBaHHUIO.
[lepcrieKTUBHOCTh ~ NPUMEHEHHS  COCHBI  OOBIKHOBEHHOM
MOATBEPIKAEHA MHOTHMH ITyOIUKAIUsIMU KaK OT€YECTBEHHBIX,
TaK ¥ MTHOCTPAaHHBIX y4eHbIX. [locie mpoBeaeHus nccieaoBaHus
W3BECTHO, 4YTO IIOJYYCHHBIH CyXOHl OSKCTPAaKT NPaKTHYECKU
HETOKCHYHBIH M 00JaJaeT NpH 3TOM LIMPOKUM CIIEKTPOM
Guonornyueckoro aeiicTBust. OXHUM U3 OCHOBHBIX IPUOPHTETOB
BHE/IDCHUS HOBOM JICKApCTBEHHOH (OPMBI SBIAETCS €€
HE3HAYUTENbHAsE TOKCHMYHOCTh. HTak, LeleHanpaBiIeHHas
TEXHOJIOTHS 10 HOJIyYEHHIO Ma3Hl Ha OCHOBE CYXOT'0 9KCTPAKTa
U OpHEHTHPOBAHHOE U3YYEHHE OCTPOH TOKCHYHOCTH -
HepBOOYEpEAHbIE 3aJayd Ha IyTH (HapMaKOIOTHYECKUX
uccinenoBanuid. llenplo paGoTBl OBUIO H3y4YeHHE OCTPOH
TOKCHMYHOCTH 9SKCTPaKTa M3 CBIPbS COCHBI OOBIKHOBEHHOI.
OCTpyl0 TOKCHMYHOCTh M3y4aldM Ha OenbIX MBIIIax MpU
OJIHOKPAaTHOM IIEPOPAJIbHOM MPHUMEHEHHMH Hpenapata. 3a
MBIIIaMH HaOrogany B TeueHne 14 nueii. beuto m3ydeno obuiee
COCTOSIHUE KMBOTHBIX, CMEPTHOCTb, IMHAMHKA MacChI TeJa JI0 U
HocJjie dKCIepuMeHTa. Bblma mpoBeneHa MaKpoCKONMYecKas
OLIEHKA COCTOSHHS BHYTPEHHMX OpPraHOB M H3y4eHa UX
THCTOJIOTHYECKass CTPyKTypa. Kak mokaszanu uccienoBaHus,
nocje mpuemMa BHYTpb Masu ¢ dKcTpaktoMm Pinus sylvestriss
no3e 0,5MI1 pU3HAKOB TOKCHYHOCTH Y MbIILIeH He 00HAPYKEHO.
CornacHo knaccudukarnu K.K. Cunoposa, Ma3b ¢ 3KCTpaKTOM
Pinus sylvestrisorHocuTcss K NPakTHYECKH HETOKCHYHBIM
coequHeHuit. Takum 00pa3oMm, Masb ¢ dKcTpakroM Pinus
sylvestris oTHocuTCs K MATOMY KJacCy - «IPaKTHYCCKU
HETOKCUYHA TIPH TIePOPaIbHOM IIPUMEHEHUM.

KnaroueBble cioBa: ocTpas TOKCHYHOCTb, Mas3b C
skctpaktoM Pinus  sylvestris, makpockonuyeckuit  aHanu3
BHYTPEHHHX OPTaHOB.

Penensent €pomenko I'.A.
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