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A comparative study of efficiency of injection and oral forms of ivermectin has been conducted. The
research results indicate that efficiency of drugs with ivermectin against endoparasites is very high
and reaches 100%. The exception is Oesophagostomum dentatum, the therapeutic effectiveness
against it in some cases was less — from 85% to 95%. The therapeutic effectiveness in experimental
groups is 100%,; it confirms the complete parasites elimination by “Neoverm” in the doses from 0.2
to 0.3 mg/kg when using it twice and in the dose of 0.3 mg/kg with a single use. The single use of
“Neoverm” in the doses lower than 0.3 mg/kg does not provide the complete elimination of parasites.
The use of drugs with ivermectin — “Neoverm” and “Intramek” based on a nanoemulsion provides the
therapeutic effect even after single administration. In spite of the fact that a single administration of
injection drug "Intramek” in the recommended dose of 0.3 mg/kg did not result in the complete elimi-
nation of O. dentatum, its efficiency can be considered as rather sufficient compared to the oral drug
“Neoverm’. The oral 0.6% ivermectin premix also showed high efficiency against endoparasites, ex-
cept for O. dentatum. The use of injection and oral drugs with ivermectin— “Neoverm” and “Intramek”
based on nanoemulsions is technologically more advantageous for farms than application of the oral
premix since these drugs provide a therapeutic effect even after a single administration, while the
premix must be given during a week. The therapeutic effectiveness of “Neoverm” and “Intramek” can
be considered as equivalent. It is obvious that oral drug “Neoverm” will be beneficial for large livestock

and injection “Intramek” — for small farms.

A wide distribution of helminthoses in agriculture
of Ukraine requires improvement of the existing anti-
helmintic drugs and introduction of the new ones from
the scientists of veterinary medicine.

One of the high-effective anthelmintics is ivermec-
tin, which possesses the expressed insectoacaricidic and
antihelmintic action [4, 5]. Ivermectin affects glutamate-
sensitive chloric channels and y-aminobutiric acid re-
ceptors of parasites.

Owing to development of a new research area — na-
notechnology, a unique possibility of creating new me-
dicinal forms based on micelles, liposomes and sub-
micronic emulsions (nanoemulsions) has appeared [9,
11]. Nanoemulsions are also known as miniemulsions,
ultradisperse emulsions and submicronic emulsions. Nano-
emulsions are emulsions with an average particle diam-
eter from 10 to 1000 nm [6]. The particle size depends
on the quantitative composition of the emulsion and the
ratio of active and auxiliary components [8]. Particles
may exist in the “oil-in-water” and “water-in-o0il” forms
where the core of the particle is oil or water, respec-
tively [10].

Based on the nanoemulsion of ivermectin the Uk-
rainian researchers created “Neoverm” and “Intramek”
drugs for oral and parenteral use that are easy-to-use,
non-toxic in therapeutic doses and effective against en-
do-and ectoparasites [3].

The aim of the study was to conduct a comparative
study of the therapeutic effectiveness of injection and

oral drugs with ivermectin based on nanoemulsions, as
well as to determine the minimal effective dose and the
required dosage frequency of “Neoverm”.

Materials and Methods

The clinical studies of drugs with ivermectin were
conducted at “Agroprodservice” agro-enterprise in the
Ternopol region. Three drugs were selected for com-
parative studies:

*  “Neoverm” —ananoemulsion for oral administration
produced by “AT Biopharm” (Kharkiv, Ukraine);

*  “Intramek” — a nanoemulsion for injections produced
by “AT Biopharm” (Kharkiv, Ukraine);

*  “Ivomec” — 0.6% oral ivermectin premix produced

by Merial (USA) [7].

The clinical studies of drugs were conducted in the
following directions:

» qualitative and quantitative study of helminthic in-
vasion in pigs;

» study of the therapeutic effect when using drugs on
animals;

* determination of the minimal effective dose and the
required dosage frequency of “Neoverm”.

The coproovoscopic examination of feces was per-
formed by the method of Fulleborn. Counting the num-
ber of helminthic eggs in 1 g of feces was performed
by Trach method. Feces taken from all animals were
examined for the presence of eggs of pulmonary and
gastrointestinal nematodes, the intensity of infection
was determined by Trach method [1, 2].
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Table 1

The scheme of the experiment

Group No. The n'umber of animals The drug used Dose and drug regimen
in the group
1 20 no (control) no
2 20 0.3 mg AS/1 kg b.w., twice, with 24 h interval
3 20 0.25 mg AS/1 kg b.w., twice, with 24 h interval
4 20 Neoverm 0.2 mg AS/1 kg b.w., twice, with 24 h interval
5 20 0.3 mg AS/1 kg b.w., once
6 20 0.25 mg AS/1 kg b.w., once
7 20 0.2 mg AS/1 kg b.w., once
8 20 0.6% Ilvomec premix |0.1 mg AS/1 kg b.w., daily, for 7 days
9 20 Intramek 0.3 mg AS/1 kg b.w., once
Table 2 Table 4
Invasion intensivity (II) and extensivity (IE) values IE values after treatment, group 9
before treatment (“Intramek”)
Parasites IE, % '1' °9g°Per | [Group No. Parasites IE, %
- 9 Ascaris suum 100
Ascaris suum 90 10-40 - —
- P Trichuris suis 100
Trichuris suis 45 5-20
9 Oesophagostomum dentatum 95
Oesophagostomum dentatum 80 5-10
Metastrongylus spp. 100
Metastrongylus spp. 21 5-10 ot oid - 100
Strongyloides ransomi 920 5-15 rongyloides ransom
Table 3 Table 5
IE values after treatment, groups 2-7 (“Neoverm”) IE values after treatment, group 8 (0.6% premix)
i 0
Group No. - Parasites IE, % Group No. Parasites IE, %
Ascaris suum 100 -
: — Ascaris suum 100
Trichuris suis 100 . P—
Trichuris suis 100
2 Oesophagostomum dentatum 100
8 Oesophagostomum dentatum 95
Metastrongylus spp. 100
- - Metastrongylus spp. 100
strongyloides ransomi 100 Strongyloides ransomi 100
Ascaris suum 100 9y
Trichuris suis 100 The studies for the presence and intensity of inva-
3 Oesophagostomum dentatum 100 sion were performed in 14 days after treatment.
Metastrongylus spp. 100 For the research there were 9 groups of pigs, 20 ani-
Strongyloides ransomi 100 mals in each group, 5 months old with the body weight
Ascaris suum 100 of 70-80 kg. Group 1 was the control and received no
Trichuris suis 100 drugs. The experimental groups 2-9 received drugs with
4 Oesophagostomum dentatum 100 ivermectin in an amount of 0.1-0.3 mg of the active
Metastrongylus spp. 100 substance (AS) per 1 kg of the body weight (Tab. 1).
Strongyloides ransomi 100 Results and Discussiqn . o
Ascaris suum 100 The results of the qualitative and quantitative study
Trichuris suis 100 of helminthic invasion are given in Tab. 2. Ascaris suum,
5 Oesophagostomum dentatum 100 Trichuris suis, Oesophagostomum dentatum, Metastron-
Metastrongylus spp. 100 gvlus spp., Strongyloides ransomi were detected. The
Strongyloides ransomi 100 invasion intensivity was from 5 to 40 eggs per 1 g of
Ascaris suum 100 feces. .
Trichuris suis 90 The results of fecal test coproovoscopy in 14 days
6 Oesophagostomum dentatum 90 after treatment are given in Tab. 3-5.
Metastrongylus spp. 100 The research results indicate that efficiency of drugs
Strongyloides ransomi 100 with ivermectin against endoparasites is very high — up
Ascaris suum 100 to 100%. The exception is Oesophagostomum dentatum,
Trichuris suis 90 the therapeutic effectiveness against it in some cases
7 Oesophagostomum dentatum 85 was less — from 85% to 95% (Tab. 3-5).
Metastrongylus spp. 100 The therapeutic effectiveness of drugs in experimen-
Strongyloides ransomi 100 tal groups 2-5 is 100%; it indicates the complete para-




ISSN 1562-7241

NEWS OF PHARMACY 2(82)2015 61

sites elimination by ‘“Neoverm” in the doses from 0.2 to
0.3 mg/kg when using it twice and in the dose of 0.3 mg/kg
with a single use. The single use of “Neoverm” in the
doses lower than 0.3 mg/kg does not provide the com-
plete elimination of parasites (Tab. 3).

In spite of the fact that a single administration of injec-
tion drug “’Intramek’” in the recommended dose of 0.3 mg/kg
did not result in the complete elimination of O. denta-
tum (Tab. 4), its efficiency can be considered as rather
sufficient compared to the oral drug “Neoverm”.

The oral 0.6% ivermectin premix also showed high
efficiency against endoparasites, except for O. dentatum
(Tab. 5).

CONCLUSIONS

The use of injection and oral drugs with ivermectin—
“Neoverm” and “Intramek” based on nanoemulsions

is technologically more advantageous for farms than
application of the oral premix since these drugs provide
a therapeutic effect even after a single administration,
while the premix must be given during a week [7].

A simple calculation shows that when using the oral
premix for the period recommended by the manufac-
turer (7 days) each animal receives 0.7 mg of the active
substance per 1 kg of the body weight, and while using
“Neoverm” and “Intramek’ only 0.3 mg is administered.
It significantly decreases the likelihood of penetration
of residual quantities of the active substance in a human
food and reduces the cost for treatment of animals.

The therapeutic effectiveness of “Neoverm” and “Intra-
mek” can be considered as equivalent. It is obvious
that oral drug “Neoverm” will be beneficial for large
livestock and injection “Intramek” — for small farms.
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NOPIBHANBbHE OOCNIOXEHHA E®EKTUBHOCTI PIBHUX NNIKAPCBKUX ®OPM
IBEPMEKTUHY MNMPU NIKYBAHHI FTEJIbMIHTO3IB CIJIbCbKOIOCNMOAAPCbLKUX TBAPUH
F0.B.Cokoutoe

Knroyoei crioea: eeribMiHmMO3; isepMeKmMUH, napasumu; eKkcmeHcegeKkmusHiCmb

posedeHi nopieHsiribHi O0CIOKEHHSI eGoeKMUBHOCMI iH EKYILHOI | epopasibHOi hopM i8ePMEKMUHY.
Ix pesynbmamu cei@4amb, W0 echekmueHicmb npenapamie isepMekmuHy npomu eHdonapasumis
€ Oyxe sucokoro — 100%. BuknrodeHHsam € Oesophagostomum dentatum. EkcmeHceghekmugHicmb
Oif npenapamig npomu ybo20 sudy rnapazumie e deskux sunadkax € dew,o MeHwWwor — 8i0 85% 0o
95%. EkcmeHceghekmueHicmb npenapamis y 0ociOHuUx epynax cknadae 100%, wjo cgid4umsb rpo
rosHe 3HUWEHHS napasumig npenapamom «Heoeepm» e do3ax 8id 0,2 do 0,3 me/ke npu 080pa30eo-
My 3acmocysaHHi i 8 003i 0,3 ma/ka — npu o0Hopasoeomy. OOHopa3oee 3acmocysaHHs1 «Heosepmy»
8 do3ax meHwe 0,3 me/ke He 3abesnedye 3HuweHHs 100% napasumis. Heduensyuce Ha me, Wo
00HOpa308e 3acmocy8aHHs iH eKUiliHO20 npenapamy «IHmpamek» 8 pekomeHAo08aHil 003i 0,3 ma/
K2 He nipussesio 0o nogHo2o 3HuweHHs O. dentatum, (1020 eghekmusHicmb MOXHa 88axkamu UifIKOM
0ocmamHbOI0 y MOPIBHSIHHI 3 nepoparnbHUM pernapamom «Heosepmy». [NepoparnbHuli 0,6%-8ull npe-
MIKC i6BepMeKMUHY MaKOX roKasas 8UCOKY eghbeKmuegHicmb rnpomu eHoornapa3sumie, 3a 8UKITHOYEHHSIM
O. dentatum. BukopucmaHHs iH’ eKUiUHUX | mepoparnibHUX rnpenapamie ieepMeKmuHy Ha OCHO8i Ha-
Hoemynbcil «Heosepmy» ma «IHmMpameKky» mexHono2idyHo binbw suzidHe 05151 20crnodapcme, HiX
3acmocyeaHHs rnepoparbHoe0 rnpemikcy, m. S. 0aHi npenapamu 3abesnedyoms mepanesmuyHuUl
eghekm Hagsimeb ricris 00HOPa308020 3aCMOCy8aHHS, a rnpPeMikc HeobxiOHo dasamu 8rPOAO8XK MUX-
Hs1. Tepanesmuy4Hy echekmusHicmb «Heosepmy» ma «IHmpameky» MOXHa egaxkamu ekeigasieHm-
Horo. OuesudHo, wo nepoparnbHuli npenapam «Heosepm» 6yde gueiOHUU Ha 8erlUKOMY rnozosie’i, a
iH eKkyitiHUl «IHmpamek» — Onsi HegesluKux aocrodapcms.
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CPABHUTEJIbHOE NCCNIEAOBAHUE 3O®®EKTUBHOCTU PA3JTUYHbIX JIEKAPCTBEHHbIX
®OPM UBEPMEKTUHA NPU NEYEHUU TEJIBMUHTO30B CEJIbCKOXO3AUCTBEHHbDbIX
XMBOTHbIX

FO.B.Cokonoe

Knroyeenie croga: 2efibMUHMO3; UBEPMEKMUH; Napa3umbl; 9KCMEeHCIhHeKkmugHoCmMp
lMposedeHo cpasHUMeneHoe uccrnedosaHue 3hheKmMUBHOCMU UHBEKUUOHHOU U repoparbsHot ¢hopm
usepmekmuHa. Pe3ynbmamai uccrnedosaHusi ceudemeribcmeayrom, 4mo 3ghghekmusHOCmb ripernapa-
mos usepMeKkmuHa rnpomue 3Hoonapa3umos o4eHb ebicoka — 100%. VckmoyeHuem sierisemcsi Oeso-
phagostomum dentatum. SkcmeHcaghghekmusHocmb delicmeusi rnpenapamos rnpomus 3mozao suda
rapasumos 8 HEKOMOoPhbIX CITy4asix HECKOIbKO MeHbWwe — om 85% 00 95%. QkcmeHcaghghekmusHocmb
npenapamos 8 orbIMHbIX epyrnnax cocmaesnsgem 100%, ymo ceudemernibcmayem O MOSIHOM yHUY-
moxeHuu napasumos npenapamom «Heosepm» e dozax om 0,2 do 0,3 me/ke rpu O8yXKpamHOM
npumeHeHuu u 8 0ose 0,3 ma/ke — npu o0HokpamHom. OOHOKpamHoe ucrosib3oeaHue «Heosepmay
8 dosax meHbuwe 0,3 me/ke He obecrieyusaem yHudmoxeHue 100% napa3umos. Hecmompsi Ha mo,
4Ymo O0OHOKpamHoe npuMeHeHuUe UHbEKYUOHHO20 rpernapama «VIHmpamek» 8 pekomMeHO08aHHOU
0o3e 0,3 me/ke He npuseno Kk rnonHomy yHudmoxeHuro O. dentatum, agbgpbekmusHocmb npenapama
MOXHO cyumamep 8rosiHe 0ocmamoyYHOU 0 CPasHEHUIo C rnepoparsibHbIM npenapamom «Heosepmy.
lMepopanbHbIl 0,6%-HbIl MPEMUKC UBEPMEKMUHA MakKXe rokasasn 8bICOKY 3¢hhbeKmusHOCMb rpo-
mue aHOonapa3umos, 3a ucknodyeHuem O. dentatum. [NpumeHeHUe UHBEKUUOHHbIX U epoparibHbIX
npenapamos UsepMeKMUHa Ha OCHOBe HaHOAMYrbcull «Heosepm» u «MIHmMpamek» mexHomoau4ecKu
bosiee 8b1200HO 01 X035UCME, YEM UCMOIb308aHUE MEePOpPasibHO20 npemMukca, m. K. OaHHbIe rpe-
napamai obecreyusarom mepanesmuyeckuli aghchekm daxe rnocrie 00HOKPamMHO20 NPUMEHEHUS,
a rpemukc Heobxodumo Gasamb Ha rnpomsixeHuu Hedenu. Tepanesmuyeckyro 3¢ghghekmusHoOCmsb
«Heosepma» u «MlHmpameka» MOXHO cHumame akeugarneHmHol. O4yegudHo, Ymo nepopasnbHbIl
npenapam «Heosepmy» 6ydem 8bi200eH Ha 60/bLWOM M0207108b€, @ UHBEKUUOHHbLIU « IHMpameKk» —
0nis1 HeborbWwUux xo3sucms.



