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Parasitic infections are one of the most acute and urgent problems of modern global society. The fact that most cases of
helminthiases of the digestive system falls on children of the preschool and early school age is of particular relevance. Phar-
macotherapy of helminthoses of the digestive system involves the preparatory stage, causal treatment and elimination of
complications of the past disease. It is important to observe the diet. Foreign treatment standards provide two stages of
treatment: elimination of helminths (medicines based on mebendazole, albendazole, thiabendazole, niclozamine, praziqu-
antel) and elimination of complications of the past disease. In addition, non-pharmacological treatment is recommended,
it includes good nutrition and personal hygiene. The domestic market of antihelmintics is represented by drugs based on
praziquantel, mebendazole, albendazole, piperazine, pyrantel, levamisole, and one drug in the form of medicinal plant raw
material - tansy flowers. Most of these medicines are produced abroad (57.9%). The age limits vary from the 6" months to
14 years. The price proposals on antihelmintic medicines vary depending on the dose, type of a dosage form and producer.
The folk medicine offers a variety of prescriptions for treating helminthoses based on medicinal plants. On the basis of the
analysis of the folk medicine formulations 11 medicinal plants have been identified as promising for creation of the com-
plex phytomedicine with the antihelmintic activity.

owadays, parasitic infec-

tions are one of the most
acute and urgent problems of the
society. According to the World
Health Organization approxima-
tely 1.2 billion people are infec-
ted with parasitic infections each
year.

According to the recent fin-
dings helminthosis affect all, without
exception, age groups. However,
children are significantly more li-
kely to become infected with hel-
minths due to the lack of high-gra-
de hygienic skills, and some stu-
dies prove greater sensitivity of
the child’s body to development
of helminthiases since penetra-
tion of eggs or cysts of worms in
the human body does not lead to
development of helminthosis in
all cases [4, 5, 15].

The share of children helmin-
thoses of the digestive system is
92.3% of the cases of enterobio-
sis, 71.1% - ascariasis, 61.5% -
trichocephalosis and 66.2% - toxo-
cariasis. Children of the preschool
and primary school age are the most
susceptible to helminth infections,
children aged 2-10 years are the

most susceptible to helmintho-
sis [8, 15, 17].

Helminths are divided into
roundworms (nematodes), tape-
worms (cestodes) and flukes
(trematodes). Potential routes of
helminth infection include faecal-
oral, direct contact and transmis-
sive [6].

[t is known that the larvae and
eggs of helminths when in con-
tact with the human body orally
are exposed to enzymes and non-
specific protection factors, the gast-
ric juice and local immunity of the
intestines, and it usually causes
their death. But when weakening
of the body’s defences larvae and
eggs are able to penetrate into
the intestine and grow to adult
forms [8].

The clinical picture of the di-
sease depends on many factors, in-
cluding duration and intensity of
helminthic infestations and the
general condition of a patient. As
a rule, the helminthiasis symp-
toms are nonspecific and varied.
In many respects this diversity of
clinical manifestations is associ-
ated with a huge list of potential
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pathogens: there are about 70 spe-
cies of helminths in Ukraine of more
than 250. Disorders of the hepa-
tobiliary system and the gastro-
intestinal tract in general are the
most often [8, 18].

The main phases of the clini-
cal course of intestinal helmintho-
ses are:

1. Acute. It manifests with com-
mon allergic and toxic reactions.

2. Latent. Usually it is not ac-
companied by clinical symptoms.

3. Chronic. Clinical manifesta-
tions are individual in nature.

4. Complications [6].

Making an accurate diagno-
sis followed by the proper treat-
ment is possible only on the basis
of the laboratory diagnosis data.
Usually feces, urine, duodenal con-
tents, bile, perianal and rectal mu-
cus, and blood are examined. It is
also important to study the sta-
tus of the patient’s immune system
as the nature of the immune re-
sponse is determined by morpho-
logical and biological characteri-
stics of each species of helminth.
In a specific immune response cir-
culating antibodies of classes IgG,
IgM, IgE and IgA are involved.
The IgE index increases significant-
ly since it is the exact antibody
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Antihelminthic medicines (P02)

Medicines used for trematodosis (P02B) Medicines used for nematodes (P02C) |
Quino(l)i(r;r(;gslrjir\:ztsiv(epsoggdAr)elated Benzimidazole derivatives (P02C A) |
Piperazine and its derivatives (P02C B) <

Tetrahydropyrimidine derivatives (P02C C) |«

Imidazothiazole derivatives (P02C E) <

Other antinematode medicines (P02C X) |«

Fig. The ATC classification of anthelminthic medicines

class, which together with eosino-
phils is the main defence mecha-
nism of human body from helmin-
thic invasion [6, 8, 16].
Pharmacotherapy of helmin-
thosis usually consists of the pre-
paratory stage, causal treatment
and correction of the consequen-
ces and complications of recent
helminthosis. Often the prepara-
tory stage requires intake of an-
tihistamines. It is also important

to follow the rules of a balanced
diet, the diet No. 4 is recommen-
ded [6, 8].

Foreign experience in the treat-
ment of helminthiases provides
two goals of pharmacotherapy: eli-
mination of helminths and elimi-
nation of the disease complica-
tions (anemia, metabolic disorders,
etc.). The therapy with medicines
(the level of evidence: B) on the
basis of mebendazole, albendazo-

le, thiabendazole, niclosamine, pra-
ziquantel is recommended. In ad-
dition, non-pharmacological treat-
ment is recommended; it inclu-
des good nutrition and personal
hygiene. It should be noted that
any phytomedicines or herbal the-
rapy as a whole are not mentio-
ned in the US and British guide-
lines for helminth pharmacothe-
rapy [19-21]. It is also indicated
that the existing medicines can-

Table 1
Antihelminthic medicines
biSeltEle] ATC-code | Name of the medicine Manufacturer (country) Age limits
substance
Praziquantel P02B AO1 Biltricid® Bayer Pharma (Gemany) From 4 years
Vermoxum Gedeon Richter (Romania) From 2 years
M I P02B A01
ebendazole 028 A0 Vermoxum?® Janssen - Cilag SpA (Italy) From 2 years
Aldazol Kiev Vitamin Plant (Ukraine) From 3 years
Zentel™ GlaxoSmithKline Export From 3 years
Albendazole PO2B AD3 Angelmin Agrofarm Ltd (Ukraine) From 3 years
Vorrmil Mili Healthcare (The United Kingdom) |From 2 years
Piperazine adipate CPP Lugansk JSC (Ukraine) From 4 years
Piperazine P02C BO1 P|per.azme adipate- Darnitsa PSC (Ukraine) From 4 years
Darnitsa
Helmintox Lab. Innotech International (France) From 6 months
Nemotsid™ IPCA (India) From 6 months
Pyrantel Bravo Healthcare Ltd. (India) From 6 years
Pyrantel P02C CO1 Pyrantel Polpharma | Medana Pharma S. A. (Poland) From 6 months
Pyrantel suspension | Kusum Healthcare (India) From 6 months
Pyrante; tablets Kusum Healthcare (India) From 6 years
Pyrantel-VISHFA Zhytomyr PF LLC (Ukraine) From 6 months
Dekaris Gedeon Richter From 3 years
L isol P02C EO1
evamisole 02CEO Levamizole-Zdorovie |Zdorovye Co., Ltd (Ukraine) From 14 years
Other medicines | P02C X10** | Tansy flowers Lektravy JSC (Ukraine) From 12 years
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not be used in pregnant women,

nursing mothers and children

under the age of 2 years.

Antihelmintic medicines must
meet the following requirements:
e high efficiency;

e awide range of actions;

e the absence of the resorptive
effect, the harmful effect on
human organs and tissue;

e arapid clearance from the body;

e the absence of cumulation.
Antihelmintic medicines should

provide the ovicidal (destroy eggs),

larvicidal (destroy larvae) and wor-
micidal (destroy adult worms) ac-

tion [6, 17].

In order to study the prospects
of developing new domestic me-
dicines to treat helminthosis on
the basis of the medicinal plant
raw material the main groups of
antihelminthic medicines of the of-
ficinal medicine, as well as the me-
dicinal plant raw material used in
the folk medicine were analyzed.

The analysis of medicines pre-
sented at the Ukrainian pharma-
ceutical market to treat helmin-
thoses was conducted on the basis
of the data given in the compendi-
um on-line and the Reference book
of medicines of Ukraine [7, 10].

The ATC classification of an-
tihelminthic medicines is given in
Figure.

The group of anthelminthic me-
dicines includes 19 medicines
(Table 1).

As it is seen from Table 1, 11
out of 19 medicines are manufac-
tured abroad (57.9%), whereas
only 8 drugs — in Ukraine (42.1%).
However, only one drug (5.3%) is
of the natural origin.

The age limits vary from 6
months to 14 years. Thus, the
lowest age limit from 6 months
is presented with 5 medicines
(26.3%), from 2 years it is allowed
to take 3 medicines (15.8%), from
3 years - 4 medicines (21%), from
4 years - 3 medicines (15.8%), from
6 years - 2 medicines (10.5%), from
12 years - 1 medicine (5.3%), from
14 years — 1 medicine (5.3%).

Price offers for these medici-
nes vary (Table 2). The study was
carried out based on the price at

ISSN 1562-725X
Table 2
Price offers on antihelminthic medicines
Name of the medicine The'number Thg lowest The; highest
of price offers price, UAH price, UAH
Aldazol 153 42.31 61.00
Angelmin 66 29.39 43.00
Biltritsid® 79 248.02 346.86
Vermoxum 239 30.73 108.58
Vormil 443 33.00 160.12
Gelmintoks 340 40.40 90.51
Dekaris 321 5245 98.08
Zentel ™ 274 29.97 59.04
Levamisole-Zdorovye 64 12.70 20.12
Nemozol 5 200.00 287.26
Tansy flowers 138 6.32 27.08
Piperazine adipate 55 3.81 6.13
Pyrantel 377 10.35 145.00

http://medbrowse.com.ua/ site
database with price offers for Khar-
kiv and the Kharkiv region, inclu-
ding Internet pharmacies offers
with delivery from other regions
of Ukraine (as of 06.15.2016).
As can be seen from the above
data, price offers have significant
fluctuations. These fluctuations de-
pend on the dose, the dosage form
and the availability of several ma-
nufacturers. Further, more in-depth
market research of antihelmintic
drugs is planned in order to calcu-
late the average cost of treatment.

The main side effects of the di-
gestive system, the central nervous
system and allergic reactions of
some active substances of antihel-
mintic medicines are presented
in Table 3 [18].

In the folk medicine there are
a lot of prescriptions to treat the
different types of worms. Based
on the analysis of the folk medici-
ne formulations 11 medicinal plants
have been identified as promising
for creation of the complex phy-
tomedicine with the antihelmintic
activity (Table 4) [1-3,9, 11-15].

Table 3
The main side effects of some antihelmintic medicines
Medicines of
v = (9]
v IS & — b S
A = N

Side effects N © 2 b s B
© © E = = Eo]
o < © o c
v o = N ]
o e} > & N o
o [} 2 © =
b= o <
Nausea + + + + + +
Vomiting + + + + + +
Pain in the epigastrium + + + + + +
Diarrhea + + + + +
Allergy + + + + +
Dizziness + + + + +
Headache + + + + + +
Impaired hepatic function + + + +

Fever + +
Drowsiness + + +
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The pharmaceutical company
Mili Healthcare (the United King-
dom) proposed the medicine Vot-
mil Phyto, which is composed of
kamala (Mallotus philippinensis),
false black pepper (Embelia ribes),
flame of the forest (Butea frondo-
sa), golden shower tree (Cassia
fistula), nut grass (Cuperus rotun-
dum), babchi (Psoralia corylifolia),
celery (Apium graveolens), garde-
nia (Gardenia gummifera), cara-
way (Carum carvi), wrigthia (Ho-
larrhena antidysenterica), pome-
granate (Punica granatum), tur-
meric (Curcuma longa), emblic
(Emblica officinalis). Of them 9 me-
dicinal plants (kamala, false black
pepper; golden shower tree, babchi,
celery, gardenia, caraway, wrigthia)
have antihelmintic properties. The
most of the plants presented are not
typical for Ukraine, and it makes im-
possible to use them as the medici-

nal plant raw material for develo-
ping domestic herbal medicines
with the antihelmintic activity.

Therefore, it can be conclu-
ded about the relevance of deve-
lopment of medicines based on the
medicinal plant raw material for
treating helminthoses. These me-
dicines should provide the com-
plex antihelmintic action, have low
toxicity, good tolerability, and do
not cause allergic reactions. Crea-
tion of herbal medicines to treat
helminthoses is of particular cur-
rent interest in pediatrics since
most medicines of the synthetic
origin have many side effects, con-
traindications for use in children.

CONCLUSIONS

1. The characteristics of hel-
minth infections of the digestive
system as one of the most com-
mon diseases in the world are pre-
sented. The main approaches to
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OCHOBHI NIAXO0AU A0 ®APMAKOTEPAINIi TEJIbMIHTO3IB TA NEPCIIEKTUBU PO3POBKH ®ITOIPEINAPATIB
JJ1A IX TIKYBAHHA

K.B.Tos0u4ko, /I.L. BuwHescbka
HayioHaawHuiil ghapmayeemuyHuii yHigepcumem
Katouogi cao8a: eeabminmosu; papmakomepanisi; pimomepanisi; Aikapcbka pocAUHHA CUPOBUHA

IlapasumapHi ingekyii € odHi€er 3 HAlIbLILW 20cMpUX | AKMYa/abHUX NPoB/IeM CYyHacHo20 c8imosozo cycninbcmaa. [po oco-
6.1u8y akmyabHicms npob.aemu cgiduums motl hakm, wjo 6inbwicms 8UNadkie 3ax80pIOBAHHS HA 2e/bMIHMO3U cucmemu
mpas/eHHs1 npunadae Ha dimeli doOWKibHO20 MA MO/I00W020 WKIi/IbHO20 8iKY. Papmakomepanis 2esbMiHMO3i8 cucmemu
mpassieHHs1 nepedbavae nidecomos4ull eman, emiomponHe JIKY8aHHS Ma YCYHEeHHS YCKAAOHEHb NepeHeceH020 3aX80-
prosamusi. [Ipu ybomy eascauso dompumysamucs diemu. 3apy6ixcHi cmaHdapmu aiky8aHHs nepedbauaroms dea emanu
JIKY8AHHS: 3HUUeHHS 2eibMiHmis (npenapamu Ha 0cHO8I MebeHAa30.1y, a1b6eHda30.1y, miabeHdas30y, HiKJA03aMiHY,
npasikeaHmesy) ma ycyHeHHs yCKAAOHeHb NepeHeceH020 3axX80p8aHHs. [Jodamkoso pekomMeHIyEMbCs HegpapMako-
J102iYHe AIKy8aHHSl, sIKe N0/1s12a€ 8 3a6e3neveHHi N08HOYIHHO20 Xap4y8aHHs i dompuMaHHi npasua ocobucmoi eizieHu.
BimyusHsHull puHOK hpomuzesbMiHMHUX npenapamis hpedcmas/eHull AIKapcbKUMu hpenapamamu Ha 0CHO8i npasik-
s8aHmeJy, mebeHda3ony, an1bbeHdasoy, ninepasuHy, nipaHme.y, 1e8amizony i 00HUM npenapamom y 8uaas0i Aikapcbkoi
POCAUHHOT cupoBUHU — K8IMok nudicmo. binbwicms npenapamis yiei epynu supobasemucs 3a kopdoHoM (57,9%). Bikosi
o006MedceHHs sapitoomb 8id 6 mic. do 14 pokie. LJiHogi npono3uyii Ha hpomuzeabMiHMHI npenapamu Ko1u8awmscs 8
3asexcHocmi 8id do3ysaHHs, sudy sikapcovkoi popmu i supobHuka. HapodHa meduyuHa nponoHye 6e3niv peyenmia 04
60pomuv0OU 3 2e1bMIHMO3AMU HA 0CHOBI AiKapcbkoi pocauHHOi cuposuHu. Ha nidcmasi npogedeHozo aHaaisy nponucis
HapodHoi meduyuHu susHa1eHo 11 aikapcbKux pocAUH, AKI € nepcnekmusHUMU 0151 CMBOPEHHsl KOMNJeKCHO20 pimonpe-
napamy 3 npomuze/bMiHMHO0 AKMUBHICMIO.

OCHOBHBIE NOAX0AbI K PAPMAKOTEPAIINU 'EJIbBMUHTO30B U IIEPCIIEKTHUBbI PABPABOTKU ®UTOINPEIIAPATOB
1A UX JIEYEHUA

E.B.Tosnouko, /1L.U.BuwHesckas
HayuoHanawHblil hapmayeemuyeckuii yHugepcumem
Karouegsle cno6a: 2esbMuHmosbl; papmakomepanus; umomepanusi; 1eKapcmeeHHoe pacmumenbHoe cbipbe

IapazumapHule uH@pekyuu A8a310mcst 00HOU U3 Haubo1ee 0CMpbIX U AKMYANbHbIX NPOOAEM CO8PEMEHHO20 MUPOBO20
obwecmsa. Ocobyro akmyaabHOCMb npobaeMbl hod4epkusaem mom ¢akm, 4mo 6016WUHCMEB0 CAy4aes 3a60.1e80aHUSI 2e/1b-
MUHMO3aMU CUCMeMbl nNuwjesapeHusl npunadaem Ha demeli JOWKO/IbHO20 U MAAOWE20 WKO/IbHO20 8o3pacma. Papmakome-
panus 2e/IbMUHMO306 CUCMeMbl NuwesapeHus: npedycmampuseaem nod20mosumeabHulll aman, 3muomponHoe JeveHue u
ycmpaHeHue 0C/10X%CHeHUll nepeHeceHHo20 3a60s1esaHust. [Ipu amom eaxcHo cobarodams duemy. 3apy6bexcHble cmaHoap-
mbl eveHust npedycmampusarom 08a 3mand JAeveHusi: YHU4MoxceHue 2e1bMuHmo8 (npenapamsl Ha 0cCHoge MebeHda-
30410, anvbendasona, muabeHda3ond, HUKA03aMUHA, NPA3UK8AHMeAAd) U yCmpaHeHue 0CA0XCHeHUl nepeHeceHHo20 3a-
6os1e8aHUs1. [JonoaHUMENbHO peKoMeHdyemcsl Hedhapmakono2uyeckoe eyeHue, Komopoe 3ak/aiuaemcs 8 obeche4eHuu
NO/IHOYEHHO20 NUMAHUS U COB1I00eHUU npasua AUYHOU euaueHbl. OmeyecmeeHHbIl pblHOK NPOMUB02eAbMUHMHBIX Npe-
napamoe npedcmas./ieH 1eKapcmeeHHbIMU Npenapamamu Ha 0CHo8e npasukeanmend, MmebeHdasona, aabbeHdasoa,
nunepasuHa, nupaHmena, 1e8amu30/1a U 00HUM Npenapamom 8 gude J1eKapcmeeHHO20 pacmumeabHo20 Cblpbs — Yaem-
Kamu nuxcmol. BoaswuHcmeso npenapamos daHHoU 2pynnbl npoussooumcs 3a pybesxcom (57,9%). BospacmHble o2paHu-
ueHus eapvupyrom om 6 mec. 0o 14 sem. Ljenosule npedodceHUs: HA NPOMUBO2e b MUHMHblE NPenapamsl K0Ae6amcs
8 3agucumocmu om do3uposKu, 8uda sekapcmeeHHol gopmbl U npoussodumens. Hapodnas meduyuHa npedaazaem
MHOXCECMB0 peyenmos 015 60pbObl ¢ 2eAbMUHMO3AMU HA OCHOBE 1eKAPCMBEHHO20 pacmume/ibHo20 cbipbs. Ha ocHo-
8AHUU NPOBedeHHO020 aHAAU3a nponuceli HApoJdHOU MeduyuHbvl onpedeseHo 11 sekapcmeeHHbIX pdcmeHUll, Komopble
S8/110MCs NnepCNeKMUBHbIMU 0/151 CO30aHUS KOMNJAEKCHO20 humonpenapama ¢ Npomueo2eAbMUHMHOU AKMUBHOCMbHO.
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