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Hepatobiliary system diseases are medical and social problem at the present time. Important issue is the development of a
new complex of herbal medicine and its pharmacoeconomic study.

The purpose of the work was an experimental substantiation of the hepatoprotective properties of the drug Lavaflam.
Methods of research: pharmacological, morphological, histological, methods of mathematical statistics.

Materials of research. Experimental pharmacological studies were performed on the white rats weighing 180-220 g. The study
was carried out in the Central Research Laboratory (CRL) of the National University of Pharmacy, Kharkiv, Ukraine (Certificate
Ne 023/13 of 05.03.2013) according to the methodological recommendations of the State Expert Center of the Ministry of
Health of Ukraine. The rats were divided into four experimental groups: the first group — intact control; the second group —
positive pathology — the animals were injected TChM; the third group — animals, received TChM and Lavaflam; the fourth
group — animals, received TChM and reference drug Carsil.

Results. It has been found that the test drug Lavaflam showed hepatoprotective properties in experimental model of
the subchronic hepatitis (diffuse inflammatory liver disease) in rats.

Conclusions. Lavaflam, in comparison with Carsil contributed to the elimination and reduction in a number of pathological
changes, increased adaptive capacity of hepatocytes, and Lavaflam promoted the physiological regeneration of cells.
Relating to the effect of a positive influence on the hepatic parenchyma condition with induced subchronic hepatitis by TChM,
the drug Lavaflam was not inferior to the comparison drug Carsil (by the effect on necrotic manifestations), or was superior to
the comparison drug Carsil (by the zones of destruction spread, dystrophic changes in hepatocytes).

AochipKeHHA renaTto3axMcHoOi aKTUBHOCTI TabaeTok AaBadram
B YMOBaX CyOXPOHIUHOro renaTuTy y LypiB, L0 BUKAMKAHUI TETPAXAOPMETaHOM

M. A. AchaHsH, A. 0. Bobpuubka, H. A. BepesHsikoBa, 0. C. LLnuuak, B. I. puuerko, T. A. TepmaHtok, T. I. IBKko

3axBoptoBaHHs renatobiniapHoi cMCTEMU CTAHOBMATL YMany MeauKo-coLliarnbHy npobnemy. AKTyanbHUM NUTaHHAM € Po3-
pobka HOBOro KOMMIEKCHOMO POCAMHHOTO MIKApChKOro 3acoby Ta Moro hapMakoekoHOMIYHA OLLiHKa.

MeTa po60Tu — ekcnepumeHTarnbHe 0brpyHTyBaHHS renaTonpoTEKTOPHUX BNACcTUBOCTeN npenaparty Jlasacnam.
MeTtoau pocnimkeHHs: hapMakonoriyHi, MoponorivHi, METOAN MaTeMaTUYHOI CTaTUCTUKK.

Matepianu gocnimkeHHs. EkcnepumeHTanbHi hapMakosnoriyHi JOCHimKeHHs BUKOHaNW Ha binvx wypax macoto 180-220 .
[ocnigxeHHs BukoHanu B LieHTpanbHii HaykoBo-AocniaHin nabopatopii HavioHansHoro dhapmaLeBTUYHOO YHIBEPCUTETY,
M. XapkiB, YkpaiHa (cBigouTso npo nepeatecTtauito Ne 023/13 Big 05.03.2013 p.), 3rigHO 3 METOAUYHUMI PEKOMEHAALISIMA
[lepxaBHOro ekcrnepTHOro LeHTpy MiHicTepcTBa 0XOpoHY 300poB’st YkpaiHu. LLlypiB, IKMX BKIHOUMMM B BOCHIZKEHHS!, MOAIMMIMX
Ha 4 excnepuMeHTanbHi rpynu: 1 — iHTAKTHUIA KOHTPOIb; 2 — NO3WUTUBHA NATONOris, TBApUHaM BBOAWWN TETPaxXNopMeTaH;
3 — TBapuWHW, SKi OTPUMyBanuW TeTpaxrnopmMeTtaH i JlaBadnam; 4 — TBapuHK, Ski OTpUMYBanM TeTpaxnopMmeTaH i npenapat
nopiBHsHHS Kapcun.

Pe3ynkraTu. BectaHoBunv, Lo TecToBWiA Npenapat JlaBadnam nokasas renatonpoTeKTOpHI BNACTUBOCTI B EKCepUMEHTarbHil
Mogeni cybxpoHiYHoro renatuty (Andy3Horo 3anansbHOro 3aXBOPHOBAHHS NEYiHKM) B LLYPIB.

BucHoBku. JlaBadnam cnpusie 3MeHLLEeHHI0 psagy NaTornorivyHUX 3MiH, NiABULLEHHIO afanTauinHoi 30aTHOCTI renaTtouuTiB, a
Takox hidionoriyHii pereHepadii kniTuH. 3a ecpekToM NO3UTUBHOIO BMIIMBY Ha CTaH NeYiHKOBOI NapeHXiMy Npy TOKCUYHOMY
ypaxeHHi il TeTpaxnopmetaHom kombiHoBaHwii JlaBadhnam abo He nocTynaBcs npenapaty nopiBHaHHS Kapcuny (3a BNnMeom Ha
HEKPOTUYHI NPosiBK), abo NepeBULLYYBaB 10T0 (3a NOLLMPEHICTHO 30H AECTPYKLIN, BUPAXEHICTHO ANCTPOMIYHNX 3MiH renaToLuTiB).

UccrepoBaHKe renaTonpoTeKTOPHOM aKTUBHOCTH TabneTok NaBadnam
B YCAOBUAX CYOXPOHMUECKOrO renaTuTa y Kpbic, Bbi3BaHHOTO TETPAXAOPMETaHOM

M. A. AchansH, A. A. Bobpuukas, H. A. BepesHsikoBa, 0. C. LLnuuak, B. U. Tpuuenko, T. A. TepmaHtok, T. U. UBko

3abonesaHus renatobunmMapHoON CUCTEMbI OCTAKTCS 3HAYUTENBHON MEAVKO-COLManbHON NpobnemMoi. AKTyarnbHbIM BONpO-
COM SBnsieTCs pa3paboTka HOBOTO KOMMEKCHOMO PacTUTENBHOO NIEKapPCTBEHHOTO CPEACTBA U ero hapMako3KoHOMUYeckas
OLeHKa.

Llenb paboTbl — 3kcneprmeHTansHoe 060CHOBaHMe renaTonpoTEKTOPHLIX CBOVCTB Npenaparta Jlasacnam.
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MeTtoabl uccnepoBanus: (bapmakonorwqecme, M0p¢>onorwqecw|e, MEeTOAbI MaTeMaTU4ECKON CTaTUCTUKK.

Marepuanbl uccnepgoBaHus. JkcnepuMeHTanbHble hapMakonormyeckiie UCCNeaoBaHWs BhIMONHEHbI Ha Genbix Kpbicax
maccoit 180-220 r. MiccnepoBaHnms npoBefeHb! B LieHTpanbHoM HayyHo-WccnenoBaTensckoi naboparopum HaumoHansHoro
(hapmaLieBTUHECKOrO YHUBEPCUTETA, I. XapbKoB, YkpauHa (cBuaeTenscTeo o nepeartectaumm Ne 023/13 ot 05.03.2013 1), B
COOTBETCTBUM C METOAUYECKAMM peKoMeHAaLmsIMM [ocyAapCTBEHHOTO SKCMepTHOro LieHTpa MuHUCTepCTBa 3apaBooxpaHe-
HWSt YkpauHbl. Kpbicbl, BKIIOYEHHbIE B 1CCTefoBaHWe, Obinv pasaeneHbl Ha 4 akcnepuMeHTanbHbIe rpynmbl: 1 — MHTaKTHBIN
KOHTPOIb; 2 — NOMNOXMUTENbHAS NaTONOrs, XUBOTHLIM BBOAWIW TETPAXIIOPMETaH; 3 rpynna — KUBOTHbIE, KOTOpble nonyyani
TeTpaxropMeTaH u JlaBachnam; 4 — X1BOTHbIE, KOTOPbIE NOMyYany TETpaxnopMeTaH ¥ npenapat cpaBHeHust Kapeun.

Pe3synirarhl. [10 pesynsratam WCCrneaoBaHniA YCTaHOBIEHO, YTO TECTOBbLIN Npenapat JlaBachnam nokasan renatonpoTekTopHble
CBOWCTBA B 9KCMEpUMEHTarnbHOM Mogerny CyBXpOHUYECKOro renatuta (amddy3HOoro BOCTIanmUTENbHOMO 3a00MeBaHs NEYEHM) Y KpbIC.

BbiBoAbl. JlaBachnam cnocobCTBYET yMEHBLLIEHMIO Psifa NaToNOMMYECKNX M3MEHEHNIA, NMOBBILLEHWIO aaNTaLMOHHO Crnocob-
HOCTM renaTtoLmToB, a Takke (M3NOoNornieckoi pereHepaLim kneTok. Mo apekTy NonoXMTENbHOrO BIUSHWS Ha COCTOSIHVE
MEYEHOYHON MapeHXMMbl NMpY ee TOKCUYECKOM MOpaXeHUn TeTpaxnopmMeTaHoM KOMOMHUPOBaHHbLIN npenapar Jlasadnam
nubo He ycTynan npenaparty cpaBHeHus Kapcuny (Mo BMSHUIO Ha HEKPOTUYECKVe NposiBReHNs), o npeBbiwan ero (no

pacnpoCcTpaHEHHOCTU 30H AECTPYKLMM, BbIPAXXEHHOCTU ANCTPOUYECKUX U3MEHEHWIA FENaToOLMTOB).

Hepatobiliary system diseases are medical and social prob-
lem at the present time as the diseases affect people of all
countries and are common to all social strata and to all age
groups. According to the current data by WHO hepatobiliary
pathology has 30 % of the planet population [1]. In Ukraine
the incidence of hepatitis has increased by 76.6 % over
the past 10 years and prevalence — in 2.2 times. Mortality
has doubled over the past 20 years, and 60% of patients
are people of working age [1]. Hepatoprotective drugs are
used for hepatobiliary pathology treatment regardless of
the etiology. At the same time, the preparations of plant
origin are played a significant role in this process. These
preparations are with following herbs: Cynara scolymus,
Silybum marianum, Helichrysum arenarium.

In the Ukrainian pharmaceutical market there is the A0S
group of the drugs for treatment of hepatobiliary system
diseases according to ATC-classification [2]:

1. AO5A - drugs used for biliary pathology (Ursodesoxy-
cholic acid, Allocholum, Artihol, Hepabene, Cholosasum, Cho-
phytol, Species cholagogae, Helichrysum arenarium, Flamin);

2. A05B - drugs used for liver diseases, lipotropic
substances (Arginine, Silymarin, Carsil);

3. A05C — drugs used for biliary pathology in combina-
tion with lipotropic substances (Hepadif, Eslidine).

Anew combined herbal drug Lavaflam was developed
under the direction of Doctor of pharmaceutical sciences,
associate professor Bobrytskaya L. at the Department of
Industrial Technology of Drugs in the National University of
Pharmacy, Kharkiv (Ukraine). 1 tablet of Lavaflam contains
50 mg of Flamin and 20 mg of Lavender oil, medical form
is tablets 0.6 grams Ne 50 (Table 1) [3]. Lavaflam will be
produced by the pharmaceutical company “Zdorovye”
(Kharkiv, Ukraine).

Table 1. Composition of the tablets Lavaflam

Composition g %

Lavender oil 0.02 3.34
Beta-cyclodextrin 0.27 45.0
Flamin 0.05 8.33
Mannitol 0.20 3.33
Potato starch 0.022 3.67
Sodium croscarmellose 0.03 5.00
Polyethylene glycol 6000 0.002 0.33
Magnesium stearate 0.006 1.00
Total 0.6000 100
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Analysis of the literature shows hepatoprotective prop-
erties of biologically active substances (flavones, flavonols,
flavonones and chalcones, oxycinnamic acids, terpene com-
pounds, glycosides, polysaccharides, alkaloid of coumarin
etc.), which are the parts of Lavaflam tablets, and their wide
application in hepatology [4]. Lavaflam is predicted to have
choleretic, antiseptic, antispasmodic, antibacterial, anti-in-
flammatory effects, to improve the detoxification function
of liver, normalize of gallbladder tone, increase biliary tract
peristalsis, increase cholagogue activity.

So it made sense to study hepatoprotective properties
of Lavaflam tablets and to determine a possibility to use it
as a hepatoprotector.

Pharmacological study of the Lavaflam hepatopro-
tective properties was conducted as a preclinical study
on the model of subchronic hepatitis in rats induced by
tetrachloromethane (TChM).

The purpose of the study was histological evidence
of the drug Lavaflam hepatoprotective properties in the ex-
perimental model of subchronic hepatitis.

Research objectives:

1. Development of experimental model of subchronic
hepatitis in rats.

2. Comparison of hepatoprotective properties of La-
vaflam and Carsil preparations on the basis of liver cells,
portal vein, hepatic artery, hepatic venules, arterioles,
sinusoidal hemocapillaries, bile duct epithelium histological
examination.

Object of study: hepatoprotective properties of La-
vaflam tablets.

Methods of research: pharmacological, morphologi-
cal, histological, methods of mathematical statistics.

Materials of research

Experimental pharmacological studies were performed on
the white rats weighing 180-220 g. The study was carried
out in the Central Research Laboratory (CRL) of the Na-
tional University of Pharmacy, Kharkiv, Ukraine (Certificate
Ne 023/13 of 05.03.2013) according to the methodological
recommendations of the State Expert Center of the Ministry
of Health of Ukraine [5]. Rats that are included in the study
were grown in the vivarium and before the experiment they
were acclimated in the room for research during seven
days. All studies were performed accordingly with the re-
quirements of the European convention for the protection of
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Fig. 1. Liver sections from
rats of the first group — intact
control. The radial direction of
hepatic plates is not disturbed,
the condition of hepatocytes,
local hemodynamics is normal.
Hematoxylin-eosin. x250.

vertebrate animals used for experimental or other scientific
purposes [6].

Study of hepatoprotective activity of Lavaflam tablets
was performed on the model of experimental subchronic
hepatitis in rats caused by the intragastrically intro-
duced TChM in the form of 50 % oil solution in dose of
0.4 ml/100 g of animal weight during 4 days by dint of
metal probe [7].

The drug Lavaflam and the reference drug Carsil
(Sopharma, Bulgaria, tablet 22.5 mg, series F45522) that
were used for experimental subchronic hepatitis treatment,
were studied on the next day after the pathology modeling.
Lavaflam and Carsil tablets were administered prophylacti-
cally intragastrically once a day for a week prior to the onset
of pathology development formation. In the last days of
the experiment (7 days) the introduction was continued in
the treatment regimen — intragastrically, once a day, for 4
days and 3 days after the formation of pathology. In general,
the course of the studied drugs application was 14 days.

The rats were divided into four experimental groups, 10
animals in each: the first group — intact control; the second
group — positive pathology — the animals were injected
TChM; the third group —animals, received TChM and Lava-
flamin a dose of 50 mg/kg body weight of the rats; the fourth
group —animals, received TChM and reference drug Carsil
in a dose of 50-5 mg/kg body weight of the rats. The doses
of Lavaflam and the reference drug Carsil were calculated
on the coefficients of species stability by Yu. R. Rybolovlev
[8]. All the experiments were carried out according to the re-
quirements of the EC Directions 86/609/EEC November
24,1986 concerning care and use of laboratory animals.

Histological assessment of the liver morphological state
was performed. Histological material was fixed in 10 %
solution of neutral formalin and it was embedded in celloidin
paraffin. Liver slices were stained with hematoxylin and eo-
sin. Micropreparations were observed with the microscope
Granum, microphotographs of images were taken using a
digital video camera Granum DSM 310. Photos were pro-
cessed on a computer Pentium 2.4GHz using the program
Toup View.

The degree of liver damage in comparison with
the groups of rats — intact control (the first group of ani-
mals) and positive pathology (the second group of rats)
was taken into account to assess microscopic changes in
the liver. Semi-quantitative assessments of the pathological
process and the influence of Lavaflam on it were made on
the liver slices. The following signs were evaluated: severity
of fatty dystrophy, necrotic manifestations and existence of

tissue pattern violation. Sokolovsky’s method was taken
as the basis for semi-quantitative visual assessment of
histochemical changes.

While applying the method of mathematical statistics,
the significance level of p < 0.05 was accepted. In order
to obtain conclusions when comparing statistical samples
of relative variables, after the single-factor analysis of vari-
ance (or the Kruskal-Walllis criterion for data not subject to
the normal distribution), differences were found between
the experimental groups; the Newman—Keils criteria,
the Student's criteria for multiple comparisons or Mann—
Whitney criterion, for nominal data — Fisher’s exact criteria
were used. For the mathematical calculations the standard
statistical software package Statistica 6.0 was used [9].

Results and discussion

Microscopic examination of experimental animals’ liver
was performed after autopsy. In animals of intact control
(the first group of rats) the liver had not expressive a typical
structure segmental pattern of tissue. The segments bor-
ders were determined by triads, these zones were narrow.
Endothelium conditions of the portal vein, hepatic artery,
bile duct terminal branches, which are parts of triads, and
other blood vessels, were normal. The radial direction of
the hepatic plate system was not disturbed. Hepatocytes
had a typical shape and size, distinct cell membranes. The
nuclei of cells were oval and centrally located; they contain
basically one, at least 2 nucleoli. Cell cytoplasm was uni-
formly colored; it did not contain any visible corpuscles on
the optical level. The content of dual-core cells was normal.
The cells that were in some distribution phases were not
found in the micropreparate. Sinusoidal capillaries were
moderately dilated, sometimes with erythrocytes. The
lymphoid cells number in the capillaries was moderate.
The condition of stellate reticuloendotheliocytes (Kupffer
cells) was normal (Fig. 1).

Explicit violation of the liver parenchyma was found
in the rats of the second group (positive pathology group)
3 days after the last TChM administration. The changes
were localized in centrolobular and periportal zones of
the segments. The destructive zones size varied from 1/2
to 2/3 of hepatic lobules. Sometimes these zones merged
with each other (Fig. 2).

We observed discomplexation, hepatic plate’s radial
direction loss, scattered unicellular necrosis of hepatocytes,
pronounced fat and protein degeneration of the cells.
Manifestations of inflammatory response were minimal.
Terminal hepatic veins were dilated; however sinusoidal
capillaries were often compressed and poorly visible. Fatty
degeneration in the destruction zones was mainly of medium
and microvesicular character, in places small fat cysts were
seen. Small groups of activated Kupffer cells were observed
among necrotized hepatocytes (Fig. 3).

In the restricted parts of the lobules (the intermediate
zone of the liver acini), the hepatic parenchyma was relative-
ly retained. Hepatocytes of such zones were often swollen
with blurred cell borders and fine cytoplasmic vacuolization.
The radial direction of cells was not clear. There was a
noticeable decrease in dual-core cells. At the same time,
manifestations of regenerative processes in the form of
moderate anisonucleosis were observed (Fig. 4).
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Fig. 2. Liver sections from rats after
administration of TChM. Violation
of liver parenchyma structural
organization predominantly in
centrolobular and periportal zones.
Hematoxylin-eosin. x250.

Fig. 3. Liver sections from rats after
administration of TChM. Violation
of the hepatic plates, fatty and
protein degeneration of hepatocytes,
monocellular necrosis of some cells,
minimal manifestations of inflammation.
Hematoxylin-eosin. x250.

Fig. 4. Liver sections from rats after
administration of TChM. Swelling
of hepatocytes, fine cytoplasmic
vacuolization, blurred cell borders.
Hematoxylin-eosin. x250.

Fig. 5. Liver sections from rats with
induced subchronic hepatitis by TChM
after administration of Lavaflam.
Significant reduction of damaged
zones in the liver. Hematoxylin-eosin.
x250.

Fig. 6. Liver sections from rats with
induced subchronic hepatitis by TChM
after administration of Lavaflam.
Microvesicular fatty dystrophy of
hepatocytes without disruption of cell
integrity. Hematoxylin-eosin. x250.

Fig. 7. Liver sections from rats with
induced subchronic hepatitis by TChM
after administration of Lavaflam. It was
established restoration of the radial
pattern of hepatocyte strands,
expressive anisonucleosis, the pool
of binuclear cells was increased.
Hematoxylin-eosin. x250.

In the group of animals that received TChM and La-
vaflam (the third group of rats) we observed significant
improvement of the hepatic parenchyma structural orga-
nization in most animals. Destruction zones are clearly
reduced (Fig. 5).

Actually, it has been noted no protein degeneration of
hepatocytes, fat dystrophy was reduced, there were fine
vesicles, they do not violate cell integrity and fatty cysts
were absent. Necrosis was in a small number of cells.
Microcirculation was improved (Fig. 6).

Hepatocytes on unchanged parts of the segments kept
the radial direction in hepatic plates, they were morpholog-
ically more complete. The pool of dual-core cells was en-
larged. We observed polymorphism of cells and nuclei and a
lot of polyploid cells. They had an increased in size nucleus
and cytoplasm, and hyperchromias were observed in them —
an increase in the amount of chromatin in the nucleus (Fig.
7). This indicated a physiological regeneration of the liver.
Moreover, the increase in the number of binuclear cells was
regarded as an increase in their adaptive capabilities as
they synthesize more protein than single-nucleated cells.

In the group of animals with induced subchronic hep-

Zaporozhye medical journal. Volume 20. No. 2, March — April 2018

atitis by TChM after administration of the reference drug
Carsil (the fourth group of animals) there was a more no-
ticeable fluctuation in the prevalence of the hepatic lobules
parenchyma pattern zones of disturbance. Hepatocytes had
middle-vesicular fatty degeneration in destructive zones.
Protein dystrophy was not found in all animals. Necrotic cell
changes were minimal. Outside the zones of hepatocytes
destruction were morphologically more complete. Swelling
of the cells was absent, cell membranes were distinct and
cytoplasm vacuolation was not expressed. It was found
that anisonucleosis was moderate, binuclear cells were
noticeable in various zones of lobules in sufficient quantity.
Vascular disorders, cellular response were not expressive
in all animals (Fig. 8).

It has been revealed that Lavaflam significantly reduced
the zones of destruction, the severity of hepatocytes fatty
degeneration and necrotic manifestations. According to
the expressive influence on necrotic manifestations, La-
vaflam is not inferior to the drug of comparison Carsil and
ahead of itin its effect on the destruction zones prevalence,
and shows a tendency to reduce changes in lipid meta-
bolism (Table 2).
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Fig. 8. Liver sections from rats with induced subchronic hepatitis by TChM after administration of Carsil.

Zones of destruction different distribution: a — moderate; b — large; ¢ — normal hepatocytes outside the zones of destruction. Hematoxylin-eosin. a, b: x100, c: x250.

Table 2. Correction by combined drug Lavaflam of pathological process in liver parenchyma of rats with TChM lesion (balls, Me (LQ;UQ))

Experiment group Index
Severity of fatty dystrophy Necrotic changes in hepatocytes Prevalence of destructive zones
Intact control (n = 6) 0(0; 0) 0(0; 0) 0(0;0)
Positive control (TChM) (n = 6) 3(3;4) 2(1;2) 3(2;3)"
Lavaflam + TChM (n = 6) 1 (1; 2)Fr(P=0.0623) 1(0; 1) 1(1; )i
Carsil + TChM (n = 5) 2(2; 3y 1(0; 1) 2(2;2)

*: differences are statistically significant with respect to the group of intact control (the first group of rats) at the level of significance P < 0.05 (Mann-Whitney criterion);

**: differences are statistically significant with respect to the group of positive pathology (the second group of rats) at the level of significance P < 0.05 (Mann-Whitney criterion);

***: differences are statistically significant with respect to the group of rats with induced subchronic hepatitis by TChM after administration of Carsil (the fourth group of rats)

at the level of significance P < 0.05 (Mann-Whitney criterion); *: tendency towards statistically significant differences in the group of rats with induced subchronic hepatitis by TChM
after administration of Carsil (the fourth group of rats) at the level of significance 0.05 > P < 0.1 (Mann-Whitney criterion); n: number of animals in the experimental group.

186
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Conclusions

1. Four-fold intragastric administration of TChM caused
the acute toxic lesion in rat liver — subchronic hepatitis.

2. The test drug Lavaflam showed hepatoprotective
properties in the subchronic hepatitis experimental model.

3. Lavaflam, in comparison with Carsil, contributed to a
number of pathological changes reduction and elimination,
increased adaptive capacity of hepatocytes, and Lavaflam
promoted the physiological regeneration of cells.

4. Relating to the effect of a positive influence on
the hepatic parenchyma condition with induced subchronic
hepatitis by TChM, the drug Lavaflam was not inferior to
the comparison drug Carsil (by the effect on necrotic man-
ifestations), or was superior to the comparison drug Carsil
(by the zones of destruction spread, dystrophic changes
in hepatocytes).
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