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THE RESULTS OF THE ACUTE TOXICITY STUDIES
OF “DOLOSAN FORTE®” TABLETS

This study aimed to evaluate the parameters of acute toxicity of the new combined tablets “Dolosan Forte®” (con-
taining zirilon - 2,4-dichlorobenzoic acid potassium salt, pitofenone hydrochloride, fenpiverinium bromide) worked
out by PJSC “Red Star’. It has been shown that LD, for these tablets administered intragastrically equals 13231 + 2775 mg/kg in
male rats, 13216 + 3379 mg/kg in female rats, 14393 + 1669 mg/kg in male mice and 11963 + 2023 mg/kg in female
mice, corresponding to the V class of practically nontoxic substances (5000 mg/kg < LD, < 15000 mg/kg). The death
of the rats and mice receiving the investigated tablets can be possibly caused by the neurotoxic action of the drug with
the rapid development of convulsions. The survived animals demonstrated normal state during 14 days. Macroscopic
examination showed the absence of the morphological signs of the toxic effect of “Dolosan Forte®” tablets on the vis-
ceral systems of the survived rats and mice (except for the increment of the relative organ weights in the groups of ani-
mals receiving doses causing high lethality rate). Microscopic investigation did not reveal any pathological changes
of the internal organs of rats after the single intragastric administration of “Dolosan Forte®” tablets at a dose of 6000 mg/kg.
There were no interspecies as well as sex-specific differences in “Dolosan Forte®” toxic effects. The obtained results
together with the data in the literature concerning LD, for the components of “Dolosan Forte®” show that combined
use of zirilon (2,4-dichlorobenzoic acid potassium salt), pitofenone hydrochloride, fenpiverinium bromide does not

cause the increase in their acute toxicity.
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INTRODUCTION

Pain remains the common healthcare problem being
one of the leading reasons for consulting a doctor. It sig-
nificantly impairs quality of life and ability to work, still
the effective treatment of chronic pain (which exists in
the absence of tissue damage) remains suboptimal and
often causes side effects and excessive healthcare costs
[9, 13]. So, there is a need to search for the new drugs
with the high level of safety as the widely known analge-
sics such as sodium metamizole are able to cause blood
dyscrasias and other side effects, for this reason their use
is limited [10]. Zirilon (2,4-dichlorobenzoic acid potas-
sium salt) is the promising substance in this context as
it is an effective antiinflammatory agent and analgesic
with the therapeutic indices significantly exceeding the
values of diclofenac sodium and metamizole sodium [6].

Spasm is among the leading reasons of pain, it also
contributes to the pathogenesis of the different diseases
worsening the blood supply to the organs and tissues.
One of the rational approaches to the pharmacological
correction of pain and spasm is to combine analgesics with
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spasmolytics. It is expedient to use zirilon together with
the spasmolytics possessing the different mechanisms of
action such as pitofenone hydrochloride (myotropic spas-
molytic) and fenpiverinium bromide (M-cholinolytic with
additional myotropic and analgesic properties). Such com-
bination - the tablets “Dolosan Forte®” - was worked out
by PJSC “Red Star” (Kharkiv, Ukraine). In the previous ex-
periments [5] it has been shown that this combined drug
is effective in doses lower than the reference drug “Spas-
malgon®” and has the advantage over the latter being in-
different to the normal intestinal motility.

Besides, there is evidence in the literature that pito-
fenone counteraction to spasm is clearly manifested in
vitro in simultaneous use with antiinflammatory agents
[11]. It was shown in clinical studies that diclofenac com-
bined with pitofenone and fenpiverinium effectively re-
duces the pain intensity in biliary, ureteric, and intesti-
nal colic demonstrating synergistic action [8].

Therefore, further studies of the combination of zi-
rilon with pitofenone hydrochloride and fenpiverinium
bromide is expedient. Toxicity determination represent
an essential part of the preclinical drug research and is
absolutely necessary for the new combined drugs. There-
fore, the aim of this study was to establish the parame-
ters of acute toxicity of the tablets “Dolosan Forte®”.
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MATERIALS AND METHODS

Adult random-bred mice with body weight of 22-26 g
(females, n = 36) and 16-19 g (males, n = 36) as well as
adult random-bred rats of both sexes (n = 36 in each group)
with body weight of 170-200 g were kept in the Central
Scientific-Research Laboratory of National University of
Pharmacy under standard conditions. All the experimen-
tal protocols corresponded to the requirements of the
“Directive 2010 / 63 / EU of the European Parliament
and of the Council of 22 September 2010 on the protec-
tion of animals used for scientific purposes.”

As the peroral route of administration is assumed
for the tablets “Dolosan Forte®” and is able to provide
the systemic action, it was used in the experiments to
reproduce the clinical signs of the acute poisoning and
to determine LD, value. The investigated drug was ad-
ministered once in the form of water suspension (the amo-
unt equalled 0.2 ml/10 g for mice and 2 ml/100 g for
rats), the animals of the intact control groups received
water by the similar scheme. Before the administration
the animals were fasted for 12 h (rats) and 4 h (mice),
after the administration - for 4 h, but they were allowed
free access to water. The animals were observed for 14
days after dosing, body weight dynamics, food and wa-
ter consumption were also registered. After this the ani-
mals were anesthetized and the internal organs were har-
vested for morphological studies and determination of re-
lative organ weight [2]. In accordance with [1, 3] inter-
nal organs (namely the liver; kidneys, heart, adrenal glands,
spleen, thymus, testicles / ovaries, as well as oesophagus,
stomach, jejunum and rectum, that directly contacted with
the drug) were harvested for morphological studies. The
organs were fixed in 10 % solution of neutral formalin,
dehydrated in ethanol solutions of the increasing con-
centration, embedded in celloidin-paraffin. Microtome sec-
tions were stained with hematoxylin and eosin [5]. For
the analysis the microscope Granum L3000 with the ap-
propriate camera and software were used.

Calculation of LD, was performed by the method of
V. B. Prozorovskiy [2]. The other data were processed using
the standard software “Statistica 6.0”, dispersion analysis,
Newman-Keuls criterion, Kruskal-Wallis method, Mann-
Whitney criterion were applied. The level of significance
was defined as p < 0.05.

RESULTS AND DISCUSSION

1. The results obtained in experiments in rats

[t was established that 10 min after the single in-
tragastric administration of the tablets “Dolosan Forte®”
there was a decrease in the locomotor activity, then late-
ral position was registered, and convulsions developed in
the most of the rats. Against the background of the drug
at doses 10000 mg/kg and higher, extremely severe con-
vulsions were seen, epistaxis occurred in some cases, and
death was observed within 20-30 min. Such clinical symp-
toms are the evidence of CNS affection. The condition of
the survived animals improved gradually after 30 min,

Table 1

THE RESULTS OF THE ACUTE TOXICITY STUDIES
OF THE TABLETS “DOLOSAN FORTE®” IN RATS
USING INTRAGASTRIC ADMINISTRATION

The effect observed,
Groups Dose, dead.anim.als/number
mg/kg of animals in the group
males females
Intact
! control - 0/6 0/6
2 6000 0/6 0/6
3 The tablets 10000 1/6 2/6
4 “Dolosan 14000 3/6 3/6
5 |Forte® 16000 5/6 4/6
6 18000 6/6 6/6

still adynamia persisted. All these signs disappeared the
next day, the condition of the animals did not have any
differences from intact rats.

The data listed in Tab. 1 allowed calculating of LD,
value for the tablets “Dolosan Forte®” administered in-
tragastrically to rats: it equals 13231 + 2775 mg/kg in
males and 13216 + 3379 mg/kg in females.

Subsequently, the observation on the animals sur-
vived during 14 days shown that they demonstrated nor-
mal activity, appearance, and appetite, responded to audi-
tory and visual stimuli; processes of urination and defe-
cation were normal; respiratory disorders, and seizures
were not observed. Macroscopic examination on day 14
did not show any pathological changes in animal’s gene-
ral state of health and well-being. The consumption of
food in all the experimental animals did not differ from
those in the groups of intact control, water consumption
had some inter-individual differences without any con-
sistent patterns between the groups. There was a posi-
tive dynamics in the body weight dynamics in all of the
groups without any differences.

Still in some of the experimental groups higher in-
crement in the body weight was seen, namely among the
male rats receiving the investigated drug at doses of 14000
and 16000 mg/kg and among the female rats receiving
itata dose of 10000 mg/kg. This may be determined by
the low number of animals in the mentioned groups due
to lethality.

Macroscopic examination of the animals survived du-
ring 14 days showed no differences from intact rats in
the general appearance, as well as in macroscopic struc-
ture of the thoracic and abdominal cavities, lymph nodes,
thymus, heart and its valves, lungs, stomach (including
mucous membrane structure), intestine and colon, liver,
pancreatic gland, spleen, adrenal glands, kidneys and blad-
der uterus and gonads. There were no changes in the re-
lative organs weights (namely, the liver, kidneys, heart,
lungs, spleen, thymus, adrenal glands, testes) in male rats
receiving the tablets “Dolosan Forte®” at doses of 6000 and
10000 mg/kg, the increase in the spleen relative weight was
seen in males receiving the drug ata dose of 14000 mg/kg.
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Table 2

THE RESULTS OF THE ACUTE TOXICITY STUDIES
OF THE TABLETS “DOLOSAN FORTE®” IN MICE
USING INTRAGASTRIC ADMINISTRATION

Table 3

LD, VALUES OF “DOLOSAN FORTE®” TABLETS AND
THEIR INDIVIDUAL COMPONENTS OBTAINED IN
MICE USING INTRAGASTRIC ADMINISTRATION

In all of the groups of female rats, the relative organs
weights (mentioned above, except for testes) were within
the normal physiological range.

Microscopic investigation was performed for the samples
of the rats receiving the tablets “Dolosan Forte®” at a dose
of 6000 mg/kg. Compared with the intact animals, no pa-
thological changes were revealed in the histological struc-
ture of the myocardium, lungs and bronchial epithelium,
liver, kidneys, adrenal glands, spleen, thymus, pancreas,
testicles and ovaries (spermatogenesis and oogenesis pro-
cesses were unchanged). There were no pathological shifts
in the place of the primary contact with the drug - the
gastrointestinal system (namely, the oesophagus mucous
membrane, gastric mucosa in all parts, intestinal epithe-
lium of the jejunum and pelvic colon).

Therefore, the results of the macroscopic examina-
tion and microscopic investigation demonstrate the ab-
sence of the morphological signs of the toxic effect of “Do-
losan Forte®” tablets after the single intragastric admi-
nistration at a dose of 6000 mg/kg to rats. The fast death
of the rats receiving this drug at higher doses is possibly
caused by the neurotoxic action and not by the visceral
systems affection.

2. The results obtained in experiments in mice

It was registered that immediately after administra-
tion of the tablets “Dolosan Forte®” there was an acute
deterioration of the animals condition: the decrease in
locomotor activity, lateral position, and loss of conscious-
ness. After 5-10 min, severe convulsions were observed
both in male and female mice. Less intensive signs of in-
toxication were observed in animals receiving the inves-
tigated drug at a dose of 10000 mg/kg. After 20-30 min
convulsions stopped, while adynamia was present. Ad-
ministration of the tablets “Dolosan Forte®” at doses within
the range of 11500-16000 mg/kg caused death in the first
day of observation, and the dose of 18000 mg/kg led to
the death within 15 min (Tab. 2).

The data listed in Tab. 2 allowed calculating of LD,
value for the tablets “Dolosan Forte®” administered in-

The effect observed, Compound or drug LD, mg/kg Reference
Dose, mg/kg dead ammalls/ Zirilon
Groups number of animals (2,4-dichlorobenzoic acid 2180 [6]
in the group o (1460 +2900)
potassium salt)
males females males females
2,4-dichlorobenzoic acid 830 [7]
1 Intact _ B 0/6 0/6
control Pitofenone hydrochloride 690 [14]
2 The 10000 10000 0/6 0/6 Fenpiverinium bromide 800 [11]
3 12000 11500 1/6 3/6
tablets L L 1439321669 | poiablished
4 “Dolosan 14000 12500 3/6 4/6 (males) stablishe
“ @ .
5 | Fortes” 16000 15000 4/6 5/6 Dolosan Forte®” tablets 11963 + 2023 | ™ thsets:;;rent
6 18000 17500 6/6 6/6 (females)
Table 4

LD, VALUES OF “DOLOSAN FORTE®” TABLETS AND
THEIR INDIVIDUAL COMPONENTS OBTAINED IN
RATS USING INTRAGASTRIC ADMINISTRATION

Compound or drug LD, mg/kg Reference

Zirilon
(2,4-dichlorobenzoic acid
potassium salt)

No data available

Pitofenone hydrochloride 3600 [14]

Fenpiverinium bromide No data available

13(251;1;2)77 Established

“ an .

Dolosan Forte®” tablets 13216 + 3379 in thseuj(lilrrent
(females) y

tragastrically to mice: it equals 14393 + 1669 mg/kg in
males and 11963 * 2023 mg/kg in females.

The further observations in mice that survived during
14 days shown that that they demonstrated normal ac-
tivity, appearance, and appetite, responded to auditory
and visual stimuli; processes of urination and defecation
were normal; respiratory disorders, and seizures were
not observed. There were no differences in the body weight
increment in all of the experimental groups from intact
control values.

Macroscopic examination did not reveal any patho-
logical changes in animal’s general state of health and
well-being. The examination of the thoracic and abdomi-
nal cavities showed the normal physiological state of the
internal organs, such as the thymus, heart, lungs, stomach
(including mucous membrane structure), intestine and
colon, liver, pancreatic gland, spleen, adrenal glands,
kidneys and bladder, uterus and gonads. In the groups
of male and female mice receiving the tablets “Dolosan
Forte®” at doses within the range of 10000-14000 mg/kg,
the relative organs weights (namely, the liver, kidneys,
heart, lungs, spleen, thymus, testes) did not differ from
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the intact control values, while the significant difference
practically for all of the organs were seen in male mice
receiving the drug at a dose of 16000 mg/kg as well as in
female mice receiving the drug at a dose of 15000 mg/kg
(alow number of animals in these groups due to lethality
should be noted).

3. Analysis of the data obtained

Proceeding from the calculated LD, values in both spe-
cies, the tablets “Dolosan Forte®” refer to the V class of practi-
cally nontoxic substances (5000 mg/kg < LD., < 15000 mg/kg),
as listed in [2]). The obtained results show no fundamen-
tal difference between LD, values in rats and mice. The
species sensitivity factor, calculated as the ratio between
LD, of more tolerant species and LD, of less tolerant spe-
cies, in case of the tablets “Dolosan Forte®” does not exceed
1.1 (for males and females) demonstrating the absence
of interspecies differences. Also there were no significant
sex-specific differences in the investigated drug toxic ef-
fects, LD, appeared to be only slightly lower in female
animals (especially in mice).

[t seems expedient to compare the obtained LD, va-
lues with the corresponding values of the components
of the investigated tablets. The available data summari-
zed in Tab. 3 and 4 reflect the absence of toxicity increase
in the combined use of 2,4-dichlorobenzoic acid potassium
salt, pitofenone hydrochloride, fenpiverinium bromide.

CONCLUSIONS

1. LD, forthe new combined tablets “Dolosan Forte®” wor-
ked out by PJSC “Red Star” equals 13231 + 2775 mg/kg
in males and 13216 + 3379 mg/kg in females in in-
tragastric administration to rats; 14393 + 1669 mg/kg
in males and 11963 + 2023 mg/kg in females in in-
tragastric administration to mice, in either case cor-
responding to the V class of practically nontoxic subs-
tances (5000 mg/kg < LD, < 15000 mg/kg).

2. The death of the rats and mice receiving the tablets
“Dolosan Forte®” intragastrically at lethal doses can
be possibly attributed to the neurotoxic action of the
drug with the rapid development of convulsions.

3. Macroscopic examination demonstrated the absence
of the morphological signs of the toxic effect of “Do-
losan Forte®” tablets on the visceral systems of rats
and mice survived after the acute intoxication (ex-
cept for the increase in the relative organ weights in
the groups of animals receiving doses causing high
lethality rate). No pathological changes were seen
at microscopic investigation of the internal organs
of rats after the single intragastric administration of
“Dolosan Forte®” tablets at a dose of 6000 mg/kg.

4.  The data obtained showed no interspecies as well as sex-
specific differences in “Dolosan Forte®” toxic effects.

5. Proceeding from the obtained results and the data
in the literature, it can be concluded that combined
use of zirilon (2,4-dichlorobenzoic acid potassium
salt), pitofenone hydrochloride, fenpiverinium bro-
mide does not cause the increase in their acute toxicity.
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C. U. Tpyraes,

PE3YJ/IBTATBI

10. b. JlappsaHoBCcKas, 10. 10. llITpeiros, E. A. KopajieBa

MU3YYEHHUA OCTPO TOKCUYHOCTHU TABJIETOK «/I0JIOCAH ®OPTE®>»

B HacTos1eM Uccae0BaHUHU ONpe/iesleHbl T0Ka3aTealu OCTPOH TOKCUYHOCTH HOBOT'O JIeKapCTBEH-
HOTO npenapata TabJsetok «/osiocan Popte®» (B cocTaBe KOTOPHIX 3UPUIIOH — 2,4-1UXJIOPOEH30MHOK
KHCJIOTHI KaJieBasi coJib, TUTOPEeHOHA TUAPOXI0PHU/], peHNUuBEepUHUSA GPOMUL), pa3pabOTaHHbIX
[TAO «Kpacnas 3Be3ga». [lokasano, 4To LD, sToro npenapara npu BHyTpUXKeJyL0O4HOM BBeJie-
HUU cocTaBsieT 3231 + 2775 Mr/kr y Kpbic camuoB, 13216 * 3379 Mr/Kr y Kpbic caMoK, 14393 +
1669 Mr/kr y mbliuieid camuoB, 11963 + 2023 Mr/Kr y Mblliel CaMOK, YTO COOTBETCTBYeT V KJaccy
MpaKTUYeCKH HeTOKCHYHBIX BellecTB (5000 mMr/kr < LD, < 15000 mr/kr). ['M6esb KpbIC U MblLIEH,
MoJIyYaBIIUX HCCAeAyeMble TabJIeTKH, BePOsSTHO, 06ycI0BIeHa HEHPOTOKCUYHOCTBIO Npenapara c
ObICTPBIM pa3BUTHEM cyfopor. O6liee COCTOSIHYE BbDKUBIIMX )KHBOTHBIX ObIJIO B IIpejie/iaX HOPMbI
B TeueHHe 14 qHell. Makpockonuyeckoe o6cse/j0BaHUe TOKa3al0 OTCYTCTBUE MOPPOIOTrHUYeCKUX
NPU3HAKOB TOKCHYECKOTO JlelicTBUSA TabieToK «/JosocaH PopTe®» Ha BUCLepasbHbIE CUCTEMBI
BBDKUBIIMX KPbIC M MbILIEH (32 UCKJIOYEHUEM BO3pacTaHUs KO3QPUIIMEHTOB MacChl BHYTPEHHUX
OPraHoOB B IPyMIaX >KUBOTHBIX, B KOTOPBIX PErCTPUPOBA/IN BEICOKUH YPOBEHb JieTallbHOCTH). [Ipy MUKpoO-
CKOIMMYeCKOM U3Y4YeHHH He BbISIBJIEHO NaTOJIOTMYeCKUX U3MeHeHUH BHYTPEHHUX OPTaHOB KpBbIC [TOCJIe
O/IHOKPATHOTO BHYTPHKEJYJOUHOT0 BBeieHUs TabsieTok «/losocan ®opte®» B fo3e 6000 Mr/Kr.
MeXBU/I0BBIX U MEKIIO0JIOBBIX OTJUYUUN NPOSIBJEHUS TOKCUYeCKUX 3P PeKTOB TabieToK «/losocaH
®opre®» He Ha6OAANOCD. [loJlydeHHbIe Pe3y/IbTaThl B COUETAHUH C IaHHBIMU JIMTEpPATyphl 0 LD,
KOMIIOHEHTOB «/losiocaHa ®opTe®» CBUETENBCTBYIOT, YTO COBMECTHOE IPUMEHEHHE 3UPUJIOHA
(2,4-puxn0p6eH30MHOM KHUCJIOThI KaJIHeBOU CoJK), MUTOPEHOHA TUIPOXI0pUAa, peHNUBEPUHUS
OpoMHJa He TPUBOAUT K YBEJUYEHHUIO OCTPOA TOKCUYHOCTH.

KiioueBble €/10Ba: 0CTpasi TOKCUYHOCTh; 3UPUIIOH (2,4-AUXI0pO6EH30MHONM KUCIOThI KalIheBasi COJIb);
nuTodeHOHa TUAPOXI0PHU/]; GeHNMUBEPUHUSA GPOMU/J; KOMOMHUPOBAHHBIN JIEKAPCTBEHHBIN Npemna-
paT; KpPbIChI; MBIIIH

YAK 615.015.21:615.212/217/276:615.9:616-092.9
C. 1. TpyTaes, 10. B. /lap’aH0BcBKa, 10. 10. llITpuro.s, €. 0. KoBaasoBa
PE3YJIBTATH AOCJIIKEHHA TOCTPOI TOKCUYHOCTI TABJIETOK «/10JIOCAH ®OPTE®»

Y paHoMy fociifpkeHHI BU3HAYeHI NOKa3HUKHK TOCTPOI TOKCUYHOCTI HOBOTO JIIKapCbKOI'0 IIpenapary
TabJsieToK «Jlosiocan Popte®» (y cK/Iafi AKUX 3UPIJIOH — 2,4-AUXI0PO6EH30HHOT KMCJIOTH KasliEBa CiJib,
niTodeHoHy rifpoxsopus, GeHniBepuHito 6pomiz), pospobienux [1AT «HepBoHa 3ipka». [lokasaHo,
mo LD, nporo npenapaty npu BHyTPilIHbOIIJIYHKOBOMY BBeJleHH] jopiBHIOE 3231 + 2775 Mr/Kr
y mypiB camuis, 13216 + 3379 Mr/kr y mypiB camok, 14393 + 1669 mr/kr y muuieit camuis, 11963
+ 2023 Mr/Kry MUIIEH caMHUIp, IO BiAnoBiae V K1acy MPaKTUYHO HETOKCHYHUX pedoBHH (5000 Mr/Kr <
LD, < 15000 mr/xr). 3aru6esb mypiB Ta MUlIeH, Ki o/ epKyBasiy AOCAipKyBaHi Ta61eTKH, HMO-
BipHO, cIpUYMHEeHa HEHPOTOKCUYHICTIO ITpenaparTy 3i LIBUKUM PO3BUTKOM Cy/lOM. 3araJibHUH CTaH
TBapHH, 1110 BIXKUIIH, OYB Y MeXXax HOpMHU BOPOAOoB:X 14 aHiB. MakpockoniuHe 06cTexeHHs IoKa3a-
JI0 BificyTHiCTb MOpdoJIOriYHMX 03HAK TOKCUYHOI /il TabsieTok «/losiocan PopTe®» Ha BiciepasibHi
CUCTEMHU ILypiB Ta MUIIEH, 1[0 BHXKUIIU (32 BUHATKOM 306i/1bIIeHHS Koedil[ieHTiB MacK BHYTpPilIHIX
OpraHiB y rpynax TBapHH, y SKUX PeECTPYBa/IM 3HAaYHUH piBeHb JieTanbHOCTI). [Ipu MikpockomiyHo-
My A0C/Ii[2KeHH]I He BUABJIEHO NATOJIOTIYHUX 3MiH BHYTPILIHIX OpraHiB 1LypiB Mic/ia 04HOpa3oBOro
BHYTPILIHBOIIJIYHKOBOTO BBe/[eHHs TabsieTok «Jlosocan @opte®» y 1031 6000 mMr/Kr. Mi>kBUJ0BUX
a60 MiXKCTaTeBUX Bi/[IMIHHOCTEH y BUSBJIEHHI TOKCUUHUX epeKTiB TabsieTok «/losocaH Popre®» He
cnocrepiraay. OTpuMaHi pe3yJbTaTH y NOEAHAHHI 3 JAaHUMHU JiiTepaTypH o0 LD, KoMIIOHeHTIB
«Jlosocany @opTte®» cBif4aTh, 10 OEHAHE 3aCTOCYBaHHS 3UPIJIOHY (2,4-AUX/10p06EH30HHOI KUC-
JIOTH KasieBoi coui), miTodeHoHy rifpoxnopusy, eHniBeprHio 6poMiy He TPU3BOJUTE 0 3pOC-
TAHHA TOCTPOI TOKCUYHOCTI.

K/1040Bi c/10Ba: rocTpa TOKCHUYHICTb; 3UPiJIOH (2,4-AUX/10p06eH30MHOT KUC/IOTH KasliEBA CiJib; Mi-
TodeHOHY rifipoxyopu/];; deHniBeprHi0 6poMiJ;; KOMGiHOBaHUH JIiKapCbKUH Npenapart; IypHy; MULIi

Adpeca 0a5 aucmyeaHHsi: Hapifimna go pegakuii 04.11.2016 p.
61002, M. XapkiB, Bys1. KysukiBcbka, 12.

E-mail: shtrygol@mail.ru.

HanjonanbHuii papmManeBTUUHUN YHIBEPCUTET

Bioximisi ma papmakoiozisi



