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BETEPUHAPUSA

Study of bioequivalence of veterinary drugs
“Pinpramil” and “Milbemax” in dogs

ABSTRACT

The article presents the results of studying the bioequivalence of the reproduced drug “Pinpramil”
in comparison with the reference drug “Milbemax”. The experiments were conducted on 12 dogs, which
were divided into two equal groups of 6 animals each. Dogs of one of the groups were given a reproduced
drug, and animals of the other group were given a reference drug. The studied drugs were injected
into the body of dogs once, individually, orally at a dose of the active substance, which corresponded
to 0.5 mg of milbemycin oxime and 5 mg of praziquantel per 1 kg of body weight. After administration
of the drugs, blood samples were taken from animals 14 times within 96 hours for subsequent production
of serum, in which the content of praziquantel (including its active metabolite, trans-4-hydroxypraziquantel)
and milbemycin oxime were determined by high-performance liquid chromatography. The obtained
concentrations of these substances served as the basis for calculating their pharmacokinetic parameters
in the body of dogs. The statistical analysis showed that the two-way confidence intervals for the Cmax,
AUCO-t, AUCO-w ratios were in the range of 80-125%, and the Cmax/AUCO-t ratios were 75-133%. Thus,
the research results have demonstrated that the drugs “Pinpramil” and “Milbemax” are bioequivalent.
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N3yyeHne OMO3KBMBANEHTHOCTU BeTEPUHAPHbIX
npenapartoB «[TnHnpamunb» n «<Munbbemakc»
B OpraHm3ame cobak

PE3IOME

B craTtbe npencraBneHbl peaynbTaThl U3YYEHUS G1O3KBMBANEHTHOCTY BOCMPOM3BELEHHOMO Mpenaparta
«MMHNpamunb» B CpaBHEHUM C pedepeHTHLIM npenapatom «Munsbemakc». OnbiTel ObIIN NPOBEAEHbI Ha
12 cobakax, KOTOpbIX Pa3fenvu Ha ABE paBHble rpynmnbl — Mo 6 XMBOTHbIX. CobakaM ofHON U3 rpynn
3aaBanv BOCNPOU3BEAEHHbIA MpenapaTt, XWBOTHLIM APYron rpynnsl — pedepeHTHbIR. V3yyaemble
npenapaTbl BBOAWNW B OpraHuam cobak 0fHOKPaTHO, MHAMBKAYaNbHO, NepopanbHbIM NyTeM B A03€e MO
[elCTByIOLLEMY BELLLECTBY, KOTOPas cooTBeTCTBOBaMA 0,5 Mr MUNb0eMMLIMHA OKCUMa U 5 M pasukBaHTena
Ha 1 kr maccel Tena. Mocne BBeAeHWs NPenapaToB Y XUBOTHbIX GbiM 0To6paHbl Npobbl kpoBu 14 pas B
TeueHve 96 4acoB A1 NOCNEAYIOLLEro NONYYeHUs CbIBOPOTKM, B KOTOPO METOAOM BbICOKOI(DHEKTUBHOM
XNAOKOCTHON xpomaTorpadumn onpenensny cogepxXaHune npasvkeaHTena (B TOM 4YWCie ero akTUBHOMO
meTabonuta — TpaHCc-4-rMapoKCUNPasuKBaHTena) U MuabbeMuLUMHa okcuma. MonyyYeHHble 3HaueHus
KOHLEHTPaLWMI 3TUX BELLLECTB MOCNYXWM OCHOBOW AN pacyeTa nx GapmMakoKMHETUHECKMX NapaMeTPOB B
opraHuame cobak. MpoBeAeHHbI CTAaTUCTUYECKMIA aHANM3 NOKa3asl, YTO ABYCTOPOHHME LOBEPUTESNbHLIE
nHTEpBabl ans otHowenuid C .., AUC,,, AUC,_ Haxogunnch B npepenax 80-125%, a OTHOLEHWI
Crrax/AUCy; — 75-133%. Takum 06pa3oM, pesynbTaTbl MCCNEAOBAHWA MPOAEMOHCTPMPOBAM, HTO
npenapatbl «[IMHNpaMunb» 1 «<Munbbemakc» SBASIOTCH G1O3KBUBANEHTHBIMU.

KnioyeBbie cnoBa: GVO3KBUBANEHTHOCTb, HAapMaKOKUHETIKA, MUIBOEMULIMHA OKCUM, MPa3UKBaHTEN,
cobaku, KpoBb

Ansa untupoBanus: Abpamos C.B., Banbiwes A.B., TonosuH B.B., Kouetkos MM.M., Xypasnesa M.C.,
BuonuH b.B. U3yyeHne 6103KBIBaNEHTHOCTU BETEPUHAPHbIX NpenapaTos «[uHnpaMunb» n «Munsbemakc»
B opraHuame cobak. ArpapHas Hayka. 2024; 379(2): 38-43 (in English).
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Introduction/BeegexHune

Helminthiasis in carnivores is a disease caused by
parasitic worms, or helminths. Both adult and young animals
(puppies and kittens) can be affected by them. The large
number of parasite eggs released into the environment
by infected individuals can lead to infection even in pets
that have never left the confines of an apartment, due to
the introduction of pathogens into the home on clothing
and shoes. Additionally, there is currently a popular trend
of pet owners joining clubs (including dog clubs), which
requires regular participation of dogs in exhibitions and
competitions, involving the movement of animals within the
country and abroad. In such conditions, owners are forced
to implement a comprehensive set of preventive measures,
including deworming [1-3].

The eradication of parasitic worms presents a complex
challenge, as adult individuals and their larvae react
differently to various antiparasitic agents. Anthelmintic drugs
may contain a single active component intended to destroy
a specific class of worms, or they may have a complex action
on multiple parasite species by incorporating several active
components [4, 5].

The aim of the conducted study was to investigate the
bioequivalence of complex antiparasitic drugs, “Pinpramil”
(manufacturer/developer: LLC “VIC — Animal Health,”
Russia) and “Milbemax” (manufacturer: Elanco France SAS,
France). The drugs are available in the form of oral tablets,
which contain milbemycin oxime and praziquantel as active
ingredients.

Milbemycin oxime is a macrocyclic lactone obtained
through the enzymatic activity of Streptomyces hygroscopicus
var. Aureolacrimosus. It is active against nematode larvae and
adults that parasitize the gastrointestinal tract of dogs, as well
as against the larvae of Dirofilaria immitis. The mechanism
of action of milbemycin is based on increasing the
permeability of cell membranes to chloride ions (Cl), leading
to hyperpolarization of nerve and muscle cell membranes,
paralysis, and death of the parasite [6-8].

Praziquantel is an acylated derivative of pyrazin-
isoquinoline and exhibits pronounced activity against
cestodes and nematodes. By increasing the permeability
of the parasite’s cell membranes to calcium ions (Ca2+),
it causes depolarization of the membranes, muscle

Table 1. Body weight of dogs and doses of drugs received by them
Tabnvua 1. Macca Tena co6ak u nony4eHHble UMU A03bl NPenapaToB

Ar'n‘ig\.al Gender We?;r?t‘,’ kg (of Mill::)(:;ﬁycin), (of Prali?:ueantel),
mg per dog mg per dog

“Milbemax”

1 Male 22,1 11 110,5

2 Female 21,5 10,8 107,5

3 Male 20,3 10,2 101,5

4 Male 20,1 10,1 100,5

5 Female 18,8 9,4 94,0

6 Male 21,6 10,8 108,0
“Pinpramil”

7 Female 22,3 11,2 111,5

8 Male 21,3 10,7 106,5

9 Male 19,0 9,5 95,0

10 Female 19,3 9,7 96,5

11 Male 22,4 11,2 112,0

12 Male 22,8 11,4 114,0

VETERINARY MEDICINE I

contraction, and tegument destruction, leading to the
death of the parasite and its elimination from the animal’s
body. Praziquantel is metabolized in the body to trans-4-
hydroxypraziquantel.

The simultaneous use of two active ingredients with
different spectra and mechanisms of antiparasitic action
in one dosage form has allowed the creation of a universal
complex drug that is prescribed to dogs for therapeutic and
preventive purposes in cases of nematode and cestode
infections, as well as mixed nematode-cestode infestations.

Bioequivalence studies allow for a relatively short-
term assessment of the safety and efficacy of a new
drug compared to a reference drug that has undergone a
comprehensive set of clinical and preclinical studies. This
enables the avoidance of prolonged and costly experiments
on animals and facilitates the prompt introduction of a new
drug to the veterinary market [9-12].

Materials and methods /

MaTepuanbl U MeTOAbI UCCNEA0BaHUSA

The study described in the article was conducted in
2023. Two groups of mixed-breed dogs, aged 1-3 years and
weighing 18.8-22.8 kg, were formed for the analog-based
work. Each group consisted of 6 individuals. The dogs were
housed in an animal shelter in the Moscow region.

A parallel study design was used for the experiments’,
which involved the simultaneous administration of the
reproduced drug “Pinpramil” to one group of animals and the
reference drug “Milbemax” to the dogs in the second group.

Before conducting the experiments, each animal was
weighed to calculate the individual dose of the drug. The test
drugs were administered to the dogs orally, individually, in
a single dose. The dose of the drugs administered to each
animal corresponded to 0.5 mg of milbemycin oxime and
5 mg of praziquantel per 1 kg of body weight.

In the experiment, tablets of “Pinpramil” and “Milbemax”
were used, containing 12,5 mg of milbemycin oxime and
125 mg of praziquantel.

The individual body weight values of the experimental
dogs and the corresponding doses of the active substances
of the drugs are indicated in Table 1.

Blood samples were collected from dogs before the
administration of the drugs (0 h) and at 15, 30, 45 minutes
and 1, 2, 3, 4, 6, 9, 12, 24, 48, 72, 96 hours after drug
administration. Blood samples were collected from 6 dogs
in each group at each time point.

The blood was collected in disposable clot activator
tubes. After clot formation and serum separation, the
blood samples were centrifuged at 3500 rpm for 5 minutes.
Subsequently, the serum was transferred to “Eppendorf”
tubes in a volume of at least 1 ml, frozen, and transported
in a frozen state in a thermos container to the “BIOVISOR”
bioanalytical laboratory in Moscow (RUS).

During the study, the concentrations of active substances
in the serum of dogs were determined. For this purpose,
a validated method of quantitative determination of
praziquantel, trans-4-hydroxypraziquantel, and milbemycin
oxime in the serum samples was used, employing high-
performance liquid chromatography with tandem mass
spectrometric detection. The analysis was performed
using a “Shimadzu LCMS-8050" chromatograph-mass
spectrometer (Japan). The following parameters were
considered during the validation of the method: linearity,
extraction efficiency, specificity, precision, accuracy,

T Order of the Ministry of Agriculture of the Russian Federation dated March 6, 2018, No. 101 “On the Approval of Rules for Conducting Preclinical Studies
of a Veterinary Medicinal Product, Clinical Studies of a Veterinary Medicinal Product, and Bioequivalence Studies of a Veterinary Medicinal Product.”
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limits of quantitative and qualitative determination, dilution
acceptability, stability of the analyte and internal standard.

The obtained concentrations of praziquantel, trans-4-
hydroxypraziquantel, and milbemycin oxime in the serum
of dogs were used to calculate their pharmacokinetic
parameters: the half-life of the active substance (T, ,), the
maximum concentration of the active substance (C,,,),
the area under the concentration-time curve from 0 to
the last sampling time point (AUC_,), the area under the
concentration-time curve from 0 to infinity (AUC, ), the
mean residence time of the substance in the systemic
circulation (MRT), and the ratio of AUC,, to AUC_.
The values of C, .., AUC, ;, and AUC,,_,, served as the basis
for evaluating the bioequivalence of the investigated drugs.

The data obtained during the study were statistically
processed, which involved calculating the mean values,
relative standard deviations from the means, and standard
errors using “Microsoft Excel”. The pharmacokinetic
parameters were calculated using the PKSolver software
(an add-in for Microsoft Excel, USA) with the application
of a non-compartmental model for the distribution of the
active substances of the drugs “Pinpramil” and “Milbemax”
in the animal’s body.

Results and discussion / Pe3ynbratbl u 06cyxaeHue

Based on the obtained data, it has been established that
praziquantel is rapidly absorbed from the gastrointestinal
tract, and it is detected in dog serum as early as 15 minutes
after administration, both for the reproduced and reference
formulations.

Fig. 1. Dynamics of changes in the concentration of praziquantel in the
blood serum of dogs

Puc. 1. lnHammka n3MeHeHUs) KOHLEHTPALMM NPa3nKBaHTENa B CbIBO-
poTKe KpoBM cobak
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Fig. 2. Dynamics of changes in the concentration of trans-4-
hydroxypraziquantel in the blood serum of dogs
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Table 2. Pharmacokinetic parameters of praziquantel
Tabmmua 2. PapMaKkoKMHETUYECKUE NapaMeTpbl NpasuKBaHTena

“Pinpramil”

Parameter Mean value RSD, %
T2 hour 6.79 20.4
Crnaxe NG/mI 531.54 14.4
AUC,_,, ng/mlh 2866.70 12.1
AUC,_,, ng/ml-h 3122.17 13.5
AUMC,_,, ng/ml-h 29 848.09 23.1
MRT, hour 9.47 11.0
AUC,_/AUC,,_,, 0.92 2.9

“Milbemax”

Parameter Mean value RSD, %
T1/2, hour 6.45 14.4
Crnaxe NG/l 466.74 21.3
AUC,_,, ng/mlh 2657.28 8.3
AUC,_,, ng/mlh 2885.36 5.4
AUMC,_,, ng/ml-h 26981.08 8.5
MRT, hour 9.39 1.7
AUC,_/AUC,,_,, 0.92 3.0

For the reproduced formulation, “Pinpramil”, the peak
concentration of praziquantel in the blood was reached
between 0.75 and 2 hours after administration, with
a maximum level ranging from 413.32 to 607.26 ng/ml. Over
the course of two days, the concentration of praziquantel
in the serum gradually decreased and was below the limit
of quantification of the method (5 ng/ml) after 48 hours.

A similar pattern was observed after administration
of the reference formulation, “Milbemax”: the
concentration of praziquantel reached its maximum
at 0.75 to 1 hour after administration and ranged from
359.18 to 594.31 ng/ml. Subsequently, its concentration
in dog serum gradually decreased, and by 48 hours, it
was also below the limit of quantification of the method
(5 ng/ml)

The graph depicting the change in concentration
of praziquantel in dog’s blood is shown in Figure 1.

The obtained values of praziquantel concentration in the
blood allowed for the calculation of its pharmacokinetic
parameters, which are presented in Table 2.

B the course of the study, data were obtained indicating
that praziquantel is rapidly metabolized to trans-4-
hydroxypraziquantel, which is detected in the blood
15 minutes after administration of the drug.

For the reproduced “Pinpramyl” preparation, the
maximum concentration of trans-4-hydroxypraziquantel
in the blood was reached within 1-3 hours after
administration of the drug, with the maximum level ranging
from 725.56 to 1171.87 ng/ml. Subsequently, the analyte
content decreased and by 72 hours did not exceed the lower
limit of quantification of the method.

In the case of the reference drug “Milbemax”, the level
of trans-4-hydroxypraziquantel reached its maximum
within 1-3 hours after administration of the drug and
ranged from 707.31 to 1046.70 ng/ml. Subsequently, the
concentration of the metabolite in the blood serum of dogs
decreased and by 72 hours did not exceed the lower limit
of quantification of the method.

The comparative graph depicting the changes in the
level of trans-4-hydroxypraziquantel in the blood of dogs is
shown in Figure 2.
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Table 3. Pharmacokinetic parameters of trans-4-hydro-
xypraziquantel

Tabnmua 3. PapMakoKMHeTUYEeCKUe NnapaMeTpbl TpaHc-4-ruapo-
KCUnpasukeaHTena

“Pinpramil”
Parameter Mean value RSD, %
Ty /2, hour 7.53 7.9
Crnaxe NG/l 947.35 19.5
AUC,,, ng/ml-h 8703.71 8.0
AUC,_,, ng/mlh 8813.92 8.0
AUMC,_,, ng/ml-h 97 749.74 11.3
MRT, hour 0.99 0.4
AUC,_/AUC,_,, 0.92 29
“Milbemax”
Parameter Mean value RSD, %
Ty /2, hour 6.98 20.3
Cnaxe NG/l 920.63 13.0
AUC, ;, ng/mlh 8004.16 10.9
AUC,,_,, ng/mlh 8144.11 9.8
AUMC,,_,, ng/ml-h 84 299.86 20.2
MRT, hour 10.31 14.4
AUC,,_/AUC,_, 0.98 1.5

Based on the obtained values of trans-4-hydro-
xypraziquantel concentrations in the serum of dogs, its
pharmacokinetic parameters were calculated and are
presented in Table 3.

Pharmacokinetics of milbemycin oxime in the serum
of dogs

The obtained data indicate that milbemycin oxime is
rapidly absorbed from the gastrointestinal tract and can be
detected in the serum of dogs as early as 0.25 hours after
a single administration of the studied drugs.

For the reproduced “Pinpramil” formulation, the
maximum concentration of milbemycin oxime in the blood
was reached within 1-4 hours after oral administration, with
the maximum level ranging from 146.95 to 200.10 ng/ml.
Subsequently, the concentration of this analyte in the
serum decreased but remained above the lower limit of
quantification of the method (> 3 ng/ml) even after 96 hours
(4.098-9.583 ng/ml).

A similar pattern was observed after administration
of the reference product “Milbemax”: the concentration

Fig. 3. Dynamics of changes in the concentration of milbemycin oxime
in the blood serum of dogs
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Table 4. Pharmacokinetic parameters of milbemycin oxime

Tabnvua 4. DapMakoKUHETUYECKME NapaMeTpbl MUnb6eMuuuHa
oKcuma

“Pinpramil”

Parameter Mean value RSD, %
T4 2 hour 29.59 322
Crnaxe NG/mI 177.671 13.1
AUC,_,, ng/ml-h 2651.35 15.0
AUC,_,, ng/mlh 2920.80 15.8
AUMC,_,, ng/ml-h 113728.38 271
MRT, hour 38.52 14.2
AUC,_/AUC,,_,, 0,91 4,2

“Milbemax”

Parameter Mean value RSD, %
T4z, hour 30.30 18.5
Crnaxe NG/MI 186.72 16.8
AUC,_,, ng/mlh 3004.98 12.8
AUC,_,, ng/ml-h 3374.82 13.2
AUMC,,_,, ng/mlh 143 263.39 223
MRT, hour 42.18 13.5
AUC,_/AUC,_, 0.89 4.2

of milbemycin oxime reached its peak at 1-4 hours after
administration and ranged from 144.498 to 230.568 ng/ml.
The level of this substance then decreased, and at 96 hours,
it ranged from 5.299 to 11.381 ng/ml.

The comparative graph depicting the changes in the
concentration of milbemycin oxime in the blood of dogs
is presented in Figure 3.

The pharmacokinetic parameters of milbemycin oxime,
which were calculated based on the obtained values
of its concentrations in the serum of dogs, are presented
in Table 4.

The presence/absence of bioequivalence between the
reproduced “Pinpramil” formulation and the reference
product “Milbemax” (selected for studies based on similar
pharmaceutical form and active substance content) was
assessed in accordance with the Rules for Conducting
Bioequivalence Studies of Medicinal Products of the
Eurasian Economic Union (Decision No. 85 of the Eurasian
Economic Commission). The bioequivalence of the products
was evaluated based on the assumption of lognormal
distribution of the measured parameters C AUC o4,
AUC(O_OC), and Cmax/AUC(O-t)'

The results of calculating the confidence intervals for
the ratios of pharmacokinetic parameters of the active
substances in the “Pinpramil” and “Milbemax” formulations
are presented in Tables 5-7.

max’

Table 5. Comparison of pharmacokinetic parameters of
praziquantel after the use of “Milbemax (M)” and “Pinpramil (P)”

Tabnmua 5. CpaBHeHUe papMakOKMHETUYECKUX NapaMeTpoB npa-
3UKBaHTeNa nocne npuMeHeHus npenapartoB «Munb6emakc (M)»
u «Munnpamuns (M)»

Confidence interval for the ratios of pharmacokinetic parameters
of the “Pinpramil”/”Milbemax” drugs

The ratio of: %?32 min  max n!,}:" m%x,
Conax(P)/Crax(M) 1.150 0.948 1.396 82.4 121.4
AUC,_(P)/AUC, (M) 1.076 0.967 1.196 89.9 111.2
AUC,_,(P)/AUC,_, (M) 1.075 0.967 1.195 90.0 111.2
Chax/AUC(P)/C o, /AUC, (M) 1.070 0.881 1.299 82.4 121.4
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Table 6. Comparison of pharmacokinetic parameters
of trans-4-hydroxypraziquantel after the use of “Milbemax (M)”
and “Pinpramil (P)”

Tabnuya 6. CpaBHeHMe papMakOKMHETUYECKUX NapamMeTpoB
TpaHc-4-ruapoKCUnpasukBaHTena nocsie NPUMeHeHns
npenapartoB «Munbs6emakc (M)» u «Muunpamuns (M)»

Confidence interval for the ratios of pharmacokinetic parameters
of the “Pinpramil”/”Milbemax” drugs

The ratio of: v;jg min max "},}?’ m:/znx,
CrraxP)/ConanM) 1.020 0853 1.220 836 1196
AUC, (P)/AUC, (M) 1.090 0987 1.204 905 1105
AUC,_,(P)/AUC,_,(M) 1.084 0.988 1.189 91.1 109.7

Crna/AUC, (P)/Cra/AUC, (M) 0.936 0785 1.117 838 119.3

max/ max/

Table 7. Comparison of pharmacokinetic parameters of milbemycin
oxime after the use of “Milbemax (M)” and “Pinpramil (P)”

Tabnmua 7. CpaBHeHue papmMakoOKMHETUYECKUX NapaMeTpoB
MuUnb6eMMLMHa OKCMMa Nocie NPUMEHEHUs NpenapaTos
«Munb6emakc (M)» u «Muunpamuns (M)»

Confidence interval for the ratios of pharmacokinetic parameters
of the “Pinpramil”/”Milbemax” drugs

The ratio of: vjﬁg min max min, % max, %
Crnax(P)/Crax(M) 0956 0.815 1.121 852 1173
AUC,_,(P)/AUC, (M) 0.881 0.757 1.024 86.0 116.3
AUC,_,(P)/AUC,_.(M) 0.864 0.738 1.010 855 117.0

Crnax/AUC, (P)/Cr/AUC, (M) 1.085  0.939 1.253 866 1155

All authors bear responsibility for the work and presented data.

All authors made an equal contribution to the work.

The authors were equally involved in writing the manuscript and bear
the equal responsibility for plagiarism.

The authors declare no conflict of interest.

REFERENCES

1. Trunova S.A., Nurmagomedova S.G., Tutunova R.M. Age Dynamics of Helminthic
Infestations in Dogs in the Plain Belt of Dagestan. Russian Journal of Veterinary
Pathology. 2023; 22(1): 63-70 (in Russian).
https://doi.org/10.23947/1682-5616-2023-22-63-70

2. Popov A.P, Kosyaev N.1., Nikitina A.P. Helminths of dogs in the Chuvash
Republic. Promising technologies and innovations in the agro-industrial
complex in the context of digitalization. Proceedings of the Il International
Scientific and Practical Conference. Cheboksary: Chuvash State Agrarian
University. 2023; 316-317 (in Russian).

https://elibrary.ru/jvtuvs

3. Makarova D.1., Luneva N.A. Factors influencing the invasion of dogs. Theory
and practice of modern agricultural science. Collection of the VI national
(All-Russian) scientific conference with international participation. Novosibirsk:
Zolotoy kolos. 2023; 1124-1126 (in Russian).

https://elibrary.ru/fynddr

4. Timerbayeva R.R., Bektemirova M. R., Latypov D.G. Helminthoses

of carnivores of Soviet g.’s region of Kazan. Scientific Notes Kazan Bauman
State Academy of Veterinary Medicine. 2018; (4): 186-190 (in Russian).
https://elibrary.ru/pjtyrp

5. Linovitskaya A.A., Saythanov E.O., Kontsevaya S.Yu. Zoonozy of plastic
animals and persons on the territory of the city Kolomna Moscow region. study
of the effectiveness of the “Milbemax” preparation. Herald of Ryazan State
Agrotechnological University named after P.A. Kostychev. 2019; (1): 44-51

(in Russian).

https://elibrary.ru/dirgpg

6. Violin B.V., Vereshchagina D.A. Therapeutic efficacy of an anthelmintic drug
based on mebendazole/praziquantel for the treatment of helminthiasis in dogs.
The Veterinarny Vrach. 2006; (2): 32-33 (in Russian).
https://elibrary.ru/jxcqyz

7. Ponosov S.V., Poptsova S.V. Application of various complex antihelminthic
preparations for dogs. lzvestia Orenburg State Agrarian University. 2019; (6):
226-228 (in Russian).

https://elibrary.ru/cterhe

8. Orobets V.A., Sevostyanova O.l., Zaichenko I.V., Mukaseev S.V., Zeynalov O.A.
Efficacy of the new anthelmintic drug “Supramil®” (tablets in intestinal
helminthiases of dogs and cats). Russian Veterinary Journal. 2022; (2): 30-41
(in Russian).

https://doi.org/10.32416/2500-4379-2022-2-30-41

For praziquantel, trans-4-hydroxypraziquantel, and
milbemycin oxime, the two-sided confidence intervals
for the ratios of Cmax, AUC,,, and AUC,_,, were within
the range of 80-125%, and the ratio of C ., /AUC,_, was
within the range of 75-133%. Thus, the conducted study
demonstrated that “Milbemax” and “Pinpramyl” products
are bioequivalent.

Conclusion/ BeiBoapbl

The results of the study on the comparative
pharmacokinetics of the reproduced “Pinpramyl” drug and
the reference “Milbemax” drug in dogs demonstrated
that they are pharmaceutically equivalent. This was
evidenced by the two-sided confidence intervals for the
ratios of Cmax, AUCO-t, and AUCO-o being within the
range of 80-125%, and the ratio of Cmax/AUCO-t being
within the range of 75-133%.

Summarizing the conducted scientific research, it can
be concluded that the biopharmaceutical properties of the
“Pinpramyl” drug are comparable to the similar properties
of “Milbemax”, which was previously registered in the
Russian Federation based on the results of preclinical and
clinical studies confirming its quality, efficacy, and safety.
Thus, the obtained results indicate that the domestically
developed “Pinpramyl” drug, created within the framework
of import substitution, possesses safety and therapeutic
effectiveness similar to the reference drug. This allows
recommending it for the treatment and prevention of
helminth infections in dogs.

Bce aBTOpbI HECYT OTBETCTBEHHOCTb 32 paboTy 1 NpeacTaBNeHHbIe
[aHHble.

Bce aBTOpbI BHEC/M pPaBHbIV BKag, B padory.

ABTOpPbI B PAaBHOW CTEMEHW NPUHUMANN y4acTue B HanmcaHum
PYKOMUCK N HECYT paBHYO OTBETCTBEHHOCTb 3a nnarnar.

ABTOpPbI 06BABUAN 06 OTCYTCTBUM KOHMINKTA MHTEPECOB.

BUBJINOrPAGUYECKUIA CNIUCOK

1. TpyHosa C.A., Hypmaromeposa C.I., TytyHoBa P.M. BoapacTHas
[MHammKa 3apaxeHus cobak renbMUHTaMy B paBHUHHOM nosice JlarectaHa.
BertepuHapHas natonorus. 2023; 22(1): 63-70.
https://doi.org/10.23947/1682-5616-2023-22-63-70

2. Monos A.T., Kocsie H.W., HukutuHa A.T. FenbMuHTbI cobak HyBaLuckon
Pecny6nuku. [lepcrekTnBHble TexHOA0rn n uHHoBaumm B AlK B ycioBusix
uneposusaummn. Matepuansi Il MexayHapoaHou Hay4yHO-NpakTN4eckomi
KOoH@epeHumn. Yebokcapbl: HyBaLLCKMiA roCYAapCTBEHHbIN arpapHbilii
yHuBepcuteT. 2023; 316-317.

https://elibrary.ru/jvtuvs

3. Makaposa .., JlyHeBa H.A. dakTopbl, BAUSIOLLME HA MHBA3VPOBaHWE
cobak. Teopwsi v NpaKkTka COBPEMEHHOW arpapHowi Hayku. CO0pHUK

VI HaumoHansHowi ( Bcepoccuiickoi) Hay4HOW KOHpepeHLmm ¢
mexayHapoaHsIM yyacTuem. HoBocmbupcek: 3onoToi konoc. 2023; 1124-1126.
https://elibrary.ru/fynddr

4. Tumepbaesa PP, bektemmpora M.P., Nlateinos .. [enbMUHTO3bI NNOTOSAAHBIX
XUBOTHbLIX COBETCKOrO paiioHa . KazaHu. YueHbie 3anvcku KasaHckoii
rocynapCTBEHHOV akaaemmy BETEPUHapHOI MeanumHsl M. H.9. baymara.
2018; (4): 186-190.

https://elibrary.ru/pjtyrp

5. lnHosuukas A.A., CaiitxaHos 3.0., KoHuesas C.H0. 300HO3bl N10TOAAHbIX
XMBOTHbIX M Y€N0BEKA Ha TeppuTopum ropoaa KonomHsl MockoBckoi obnacTu.
Mccnepoanne adpdekTMBHOCTU Npenapata «Munbbemakc». BecTHuk
Ps13aHCKOro rocyAapCTBEHHOr0 arpOTEXHOIOrMYECKOro yHuBepcuTeTa

um. [1.A. KocteiyeBa. 2019; (1): 44-51.

https://elibrary.ru/dirgpg

6. Buonuh B.B., BepewaruHa [I.A. Tepanestuyeckas 3pPekTMBHOCTb
NPYMEHEHUS aHTUreNbMUHTHOrO Npenaparta Ha 0cHoBe MebeHaa3ona/
npasuKBaHTeNa 418 Ie4eHns reslbMMHTO30B Cobak. BeTepuHapHsbivi spay. 2006;
(2): 32-33.

https://elibrary.ru/jxcqyz

7. Moxocos C.B., Nonuoea C.B. MpyMeHeHne pa3nmnyHbiX KOMMNAEKCHbIX
QHTUrEeNbMUHTHBIX NPenapaToB ans cobak. M3sectus OpeH6Yprckoro
rocynapcTBeHHoro arpapHoro yHuBepcuteta. 2019; (6): 226-228.
https://elibrary.ru/cterhe

8. Opobew, B.A., CeBoctbsHoBa O.U., 3anyexko W.B., Mykacees C.B.,
3eiHanos O.A. 3ddeKTUBHOCTb HOBOrO aHTUreSIbMUHTHOIO NpenapaTa
Supramil® (TaBneTkn NPy KULIEYHBIX rebMUHTO3ax COBaK 1 KOLLEK).
Poccuiickunii BeTepuHapHbii XypHan. 2022; (2): 30-41.
https://doi.org/10.32416/2500-4379-2022-2-30-41

ISSN 0869-8155 (print) | ISSN 2686-701X (online) | ArpapHas Hayka | Agrarian science | 379 (2) ® 2024



9. Arisov M.V., Abramov V.E., Balyshev A.V., Demin A.l. Pharmacokinetic
featuresof active ingredients of “Gelmintal” (syrop). Veterinary, Zootechnics
and Biotechnology. 2016; (12): 43-47 (in Russian).
https://elibrary.ru/xikebx

10. Orobets V.A., Mukaseev S.V., Zeynalov O.A. Toxicological evaluation
ofan anthelmlntlc drug for dogs and cats “Supramil®” tablets. Veterinary
medicine. 2022; (6): 55-62 (in Russian).
https://doi.org/10.30896/0042-4846.2022.25.6.55-62

11. Shinkarenko A.N., Kamenov K.S., Mukaseev S.V., Zeynalov O.A. Evaluation
of a preventive efficacy for a new anthelminthic drug “Supramil®”

(tablets regarding heartworm disease in dogs). Russian Veterinary Journal.
2022; (3-4): 31-35 (in Russian).
https://doi.org/10.32416/2500-4379-2022-3-4-31-35

12. Ponamarev V.S., Lunegov A.M. Relevant bioequivalence study designs

of medicinal products for veterinary use. Issues of Legal Regulation in Veterinary
Medicine. 2021; (2): 81-84 (in Russian).
https://doi.org/10.17238/issn2072-6023.2021.2.81

13. Ponamarev V.S. Quality management in bioequivalence assessment:
problems and prospects. Legal regulation in veterinary medicine. 2022; (2):
98-101 (in Russian).

https://doi.org/10.52419/issn2782-6252.2022.2.98

14. Davydova K.S., Shokhin I.E., Ramenskaya G.V., Kukes V.G. Ways to establish
equivalence of multisource drugs in current pharmaceutical practice. News

of Pharmacy. 2010; (3); 66-68 (in Russian).

https://elibrary.ru/txunsb

15. Sokolov A.V. et al. Pharmacokinetic approach to the question
of interchangeability of drugs. Journal Biomed. 2015; 1(3): 43-51 (in Russian).
https://elibrary.ru/vctped

OB ABTOPAX

Cepreii Bnagucnaesoeny A6pamos'!
KaHaMaaT BeTEPUHAPHBIX HAyK
120.net@mail.ru
https://orcid.org/0000-0002-9445-4577

Auppeii Bnagumuposuy Bansiwes?
KaHauaaT 61MoNorMYeckmx Hayk
bav898@yandex.ru
https://orcid.org/0000-0002-9186-2671

Bsiuecnas Buktoposuu Mlonosun!
KaHauaat 61MoNorMYecKmX Hayk
v.golovin@biovizor.ru
https://orcid.org/0009-0001-5123-9068

Maeen Naenoeuy Koyetkos!
pykoBoauTesb 1abopaTtopum
pkochetkov@gmail.com
https://orcid.org/0000-0001-6688-5540

Mapus CnaptakosHa Xypaenega'
KaHAMAaT BETEPUHAPHDBIX HAYK
anama09@mail.ru
https://orcid.org/0009-0009-6121-8525

Bopuc Buktoposny Buonun’
KaHOMOAT BETEPUHAPHBIX HayK
b_viol@yahoo.com

1000 «BE1OBWN30P»,
yn. HaropHas, 3A, Mocksa, 117186, Poccus

2MoBOMKCKMIA HAYYHO-MCCNEA0BATENLCKNIA MHCTUTYT NPOM3BOACTRA
1 nepepaboTky MSICO-MOIOYHOW NPOAYKLMN,
yn. um. PokoccoBckoro, 6, Bonrorpaa, 400131, Poccusi

3denepanbHbIit Hay4HbIV LEHTP — Bcepoccuiickuii HayHHO-
NCCNEeaoBaTENbCKUIA MHCTUTYT SKCNEPUMEHTANIbHOM BETEPUHAPUN
M. K.N. CkpsabuHa n 9.P. KoBaneHko Poccuiickoli akaaemmm Hayk,
PsasaHckuii np-T, 24, kopn. 1, Mockea, 109428, Poccust

379 (2) ®m 2024 | Agrarian science | ArpapHas Hayka

VETERINARY MEDICINE I

9. AprcoB M.B., AGpamos B.E., Banbiwes A.B., JemuH A./. Ocob6eHHOCTM
$papmMakoKMHETNKN AECTBYIOLWMX BELLECTB npenapata «[ enbMuHTan» (cupon).
BetepuHapusi, 300TexHus n bnotexHonorus. 2016; (12): 43-47.
https://elibrary.ru/xikebx

10. Opob6eL, B.A., Mykacees C.B., 3eitHanos O.A. Tokcykonornyeckas oueHka
AHTUIeNIbMUHTHOrO Npenapara Supramll® (TabneTku ans cobak 1 KOLLEK).
BerepuHapus. 2022; (6): 55-62.

https://doi.org/10. 30896/0042-4846 2022.25.6.55-62

11. WwnnkapeHko A.H., KameHoB K.C., Mykacees C.B., 3eiiHanos O.A.
OueHka acbcbeKTMBHocm HOBOrO aHTUreNbMUHTHOrO Npenapata Supramil®
(TabneTkv ansa I'IpO(DI/IJ'IaKTVIKVI nvpodunapuosa cobak). Poccuiickuii
BeTepUHapHbIV XypHan. 2022; (3-4): 31—

https://doi.org/10. 32416/2500 4379-2022-3-4-31-35

12. Nonamapes B.C., Jlyneros A.M. PeneBaHTHble n3aiiHbl UCCNEN0BaHUS
Ha 6103KBMBANIEHTHOCTb IEKAPCTBEHHBIX CPELCTB L1 BETEPUHAPHOTO
npvMeHeHus. Bornpockl HOPMaTUBHO-NPaBOBOro PEryanpoBaHns

B BeTepuHapum. 2021; (2): 81-84.

https://doi.org/10. 17238/|ssn2072 6023.2021.2.81

13. NMonamapes B.C. MeHeIXMEeHT ka4yecTsa Npu OLEeHKe G103KBUBANIEHTHOCTY:
npo6aeMbl 1 NepcnekTvBbLl. HopMaTBHO-NPaBoBOE perympoBaHne

B BeTepuHapum. 2022; (2): 98-101.
https://doi.org/10.52419/issn2782-6252.2022.2.98

14. fJasbinoBa K.C., WWoxuH W.E., PameHckas I'.B., Kykec B.T. Moaxoabl

K OLIeHKe 9KBVBAIEHTHOCTW BOCMPOW3BEAEHHBIX IEKAPCTBEHHbIX CPEACTB

B COBpPeMeHHO (papmMaLieBT1Heckol npakTuke. BicHuk papmadii. 2010; (3);
66-68

https://elibrary.ru/txunsb

15. Cokonos A.B. 1 ap. ®apMakokMHETUYECKMIA NOAXOZ, B BOMPOCE O B3aUMO-
3aMEHSEMOCTU NIeKapCTBEHHbIX CPeacTB. bruomeaunumna. 2015; 1(3): 43-51.
https://elibrary.ru/vctped

ABOUT THE AUTHORS

Sergei Vladislavovich Abramov’
Candidate of Veterinary Sciences
120.net@mail.ru
https://orcid.org/0000-0002-9445-4577

Andrey Vladimirovich Balyshev?
Candidate of Biological Sciences
bav898@yandex.ru
https://orcid.org/0000-0002-9186-2671

Vyacheslav Viktorovich Golovin'
Candidate of Biological Sciences
v.golovin@biovizor.ru
https://orcid.org/0009-0001-5123-9068

Pavel Pavlovich Kochetkov!

Head of Laboratory
pkochetkov@gmail.com
https://orcid.org/0000-0001-6688-5540

Maria Spartakovna Zhuravleva'
Candidate of Veterinary Sciences
anama09@mail.ru
https://orcid.org/0009-0009-6121-8525

Boris Viktorovich Violin3

Candidate of Veterinary Sciences
b_viol@yahoo.com

"BIOVIZOR” LLC

3A Nagornaya Str., Moscow, 117186, Russia

2The Volga region research institute of manufacture and processing
of meat-and-milk production,

6 Rokossovskiy Str., Volgograd, 400131, Russia

3Federal Scientific Centre VIEV,

24/1 Ryazansky Prospekt, Moscow, 109428, Russia

ISSN 0869-8155 (print) | ISSN 2686-701X (online)



https://orcid.org/
mailto:120.net@mail.ru
https://orcid.org/
https://orcid.org/
mailto:bav898@yandex.ru
https://orcid.org/
mailto:v.golovin@biovizor.ru
https://orcid.org/
mailto:v.golovin@biovizor.ru
https://orcid.org/
mailto:anama09@mail.ru
https://orcid.org/
mailto:anama09@mail.ru
https://orcid.org/
mailto:b_viol@yahoo.com
mailto:b_viol@yahoo.com

