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INTRODUCTION
The relevance of the theme. Providing citizens of the Republic
of Azerbaijan, as well as Nakhchivan Autonomous Republic with
ecologically clean food products is one of the priority tasks for the
developing country and at the growth of population. To this end, in
2008 the Decree of the President of the Republic of Azerbaijan came
into force on the approval of “The State Program on reliable food
supply in the Republic of Azerbaijan”. The main goal of this
program is to ensure that every citizen of the country is provided
with ecologically clean food in accordance with accepted norms for a
healthy and productive lifestyle.
Increasing and reproducing agricultural animals plays an
important role in meeting the population's demand for food. Thus,
the development of this area can be achieved by selecting new
breeds, maintaining, supplying high-quality, environmentally
friendly food and industrial products for domestic breeding birds
(domestic goose - Anser anser dom. and domestic ducks - Anas
platherhynchos dom.). Therefore, numerous poultry farms have been
established in the area. However, we must not forget that there are
still diseases and helminths in farm animals [Maharramov, 2011]1.
This not only reduces the productivity of the animals mentioned
above, but also causes massive destruction. To develop combat and
preventive actions against these helminths, first of all, the helminth
fauna of domestic birds in the Nakhchivan Autonomous Republic,
the dynamics of infection by helminths, depending on the family, age
and sex of the birds, mix invasion, main pathogenic species, ways of
infection of waterfowl with parasites and other parasitologicalecological problems should be identified.
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Maharramov, S.H. Features of formation of complex helminth fauna of sheep in
Nakhchivan AR, application of antihelminthic plants against gastrointestinal
nematodes and their toxicological assessment: / abstract of the dissertation of the
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At present, the fight against helminthosis of agricultural animals
in the country and within its territory is mainly concentrated with
chemicals (alben, piperazite, phenothiazine, nilvern, etc.) [Danko et
al., 2017; Zhukova et al., 2018]2,3. However, in addition to the effects
chemicals on parasitic worms, it also causes some damage to the
host's body. The search for environmentally friendly remedies for
treating helminths is one of the pressing issues. The use of local
medicinal plants against diseases has advantages such as economic
efficiency, environmental cleanliness and having no negative impact
on the host [Rzayev, 2011] 4. It should be noted that the favourable
relief conditions of Nakhchivan Autonomous Republic, unique soilclimatic features formed the plant cover with rich flora here [Talibov,
2014]5.
In view of the above, the dissertation is based on a modern and
topical topic - the first study is dedicated to a comprehensive study of
the helminth fauna of domestic waterfowl and the use of modern
light and electron microscopic techniques with the use of native
plants against main helminthosis in the Nakhchivan AR.
The main objective of the study is to identify helminth fauna of
domestic waterfowls in Nakhchivan Autonomous Republic for the
first time, determination of infection dynamics, associative invasions,
specificity of parasites, pathways of helminths to domestic
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Danko, M., Tishyn O., Khomiak R., Perih Zh. Comparative evaluation of
fenbendazole drugs against nematode invasion by Heterakis gallinarum / M.
Danko, O. Tishyn, R. Khomiak [et al.] // Scientific Messenger LNUVMB, - 2017.
– 19 (78), p. 118–120.
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Zhukova, I., Bazdyreva, N., Longus, N. Impact of macleay cordata on the
state of antioxidant protection system of ducks at dehelmintization by
phenbendazole // Scientific Messenger, – 2017. - Vol. 19(73), - p. 40–45.
4
Rzayev, F.H. Study of the mechanism of action of local herbal preparations
against pathogenic worms in domestic waterfowl in Azerbaijan: / Doctor of
Philosophy in Biology dissertation / - Baku, 2011. - 205 p.
5
Talıbov, T.H. Medicinal plants of the Nakhchivan Autonomous Republic. /
T.H. Talıbov, A.Sh. İbrahimov, A.M. İbrahimov, R.A. Alakbarov, A.H. İsmayılov,
V.B. Quliyev, A.K. Qurbanov - Nakhchivan: Ecemi, - 2014. - 462 p.
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waterfowls, depending on the age, sex of the host and season, the
study of the effects of native plants on the pathogenic parasites in
normal and antihelminthic properties by modern light and electron
microscopic methods.
Challenges:
- first of all an identification of the common helminth fauna of
domestic waterfowls in Nakhchivan Autonomous Republic
(including all regions);
- Identification and comparative analysis of bird infection
dynamics, depending on host, sex, age, seasons and area of study;
- Specification of mixed invasions and their composition in
domestic waterfowls;
- Determining the pathways of helminths into geese and ducks;
- Determining the specificity of helminths observed in the study
area;
- Identification of the dominant species that inflict more
seriously on host and widespread with parasites in domestic
waterfowls in Nakhchivan Autonomous Republic;
- The study and description of ultra structure of the dominant
type (wall tissue, digestive and genital organs) by modern light and
electron microscopic methods;
- Application of herbal flours (cow-parsnip, layered immortelle,
St.-John's wort, Achilléa) with antihelminth features in vivo and in
vitro conditions against the pathogenic helminth and selection more
effective plants, and description of destructive pathomorphological
changes in ultra-structure of parasites by light and electronic
microscopic methods..
Research methods. The birds were examined by a complete
helminthological method, parasites were collected and identified
using a light microscope Primo Star (Zeiss, Germany). Caprological
examination was used to determine if the birds used in the
experiments were infected. Ultrastructure of helminths in norm and
after exposure to plants with antihelminthic properties on the basis
of protocols by light and electron microscopic methods were studied.
5

Scientific innovations. For the first time, as a result of
comprehensive studies (2014-2018) in all regions of Nakhchivan
Autonomous Republic, 14 species of helminth were detected in
domestic waterfowls. The most frequent helminth was found in
Babak (12 species) and least in Sadarak (3 species). The overall
infection rate of Nakhchivan AR was 46.5%, in geese 45.1%, and in
ducks 48.0%. It is known that the helminths are also parasitic in wild
birds of 6 orders, 8 families, 13 generic and 23 species in the
Nakhchivan AR. Most of the wild birds (13 species) belong to the
Anseriformes order. The fact that habitat and nutrition biotopes are
similar in nature also gives Nakhchivan AR a strong basis for the
idea that these species migrate from wild birds to domestic geese and
ducks. In Nakhchivan AR, the dynamics of domestic waterfowls’
infection with helminths has been studied, and infection of birds with
parasites has been identified for most in the autumn (14 species) and
at least in winter (4 species). 20.3% of the birds studied had
monoinvasion and 26.2% had mixed invasion. Nematodes have an
advantage in mono and mixed infestations.
For the first time, the structure of Trichostrongylus tenuis
nematode was studied by electron microscopy in normal conditions
and the ultra-structural features of the skin, muscle, digestion, sex
(male and female) organs were described. In addition, it has been
established that the Trichostrongylus tenuis nematode contains four
different morphologically different lateral ridges. This case can be
used as a sign in determining the taxonomic positions of helminth
species in the systematics.
Local plants with anthelminthhic features (cow-parsnip, layered
immortelle, St.-John's wort, Achilléa) were used to influence in vivo
and in vitro conditions, and pathomorphological changes in ultrastructure of helminthes were studied by light and electron
microscopic methods. Cow-parsnip and immortelle have made
irreversible destructive alterations in the ultra-structure of the
Trichostrongylus tenuis nematode compared to others and led to
destruction of helminths. Compared with the control group in vitro
conditions, it was defined that cow-parsnip has faster effect on T.
6

tenuis nematode for 4.5 times; immortelle for 3 times; St.-John's wort
for 2.25 times and Achillea for 1.12 times. Five days after in vivo use
of plants, filiform worm was completely destroyed due to destructive
pathomorphological changes in the organs and tissues of
Trichostrongylus tenuis nematode.
Theoretical significance. In the dissertation the results of
complex helminthological studies conducted on the territory of
Nakhchivan Autonomous Republic have identified helminth fauna of
domestic waterfowls, infection dynamics depending on the age, sex
of host and season, associated invasions, specificity of parasites,
definition of pathways of helminths to domestic waterfowls and for
the first time pathomorphological changes in the coating tissues of
the worms, digestion and sex systems, ultra-structure of main
pathogenic parasites Trichostrongylus tenuis nematodes have been
studied in norm and following the influence of native plants with
antihelminthic properties using Transmission Electron Microscope
(JEM-1400, Japan).
Practical significance. The dissertation is based on helminths of
domestic waterfowls, their main ecological features and the
application of the native plants with antihelminthic properties against
them, selection of most effective and rational medicinal plants in the
Nakhchivan Autonomous Republic. The information obtained can be
used in lectures and practice sessions on “Parasitology”,
“Helminthology”, “Zoology of Invertebrates” and “Histology”. The
use of scientific and practical results in poultry farms is of great
importance. In addition, for the first time, the study of ultra-structure
of Trichostrongylus tenuis helminth by electron microscopic methods
may be used as a base reference for species of Trichostrongylidae
family and those not yet studied, and in the future it may be a guide
for development of medical preparations against helminths and study
of influence mechanism on parasites.
Discussion of the dissertation. The main provisions of the
dissertation are presented, listened to and discussed at the annual
meetings of the Nakhchivan State University and the meetings of the
Scientific Council, scientific seminars, the Chair of Fundamental
7

Medicine (Nakhchivan, 2015-2017), Proceedings of the International
Conference dedicated to 85th Anniversary of Honored Scientist, prof.
R.A. Asgarov (Baku, 2018), Proceedings of the 6th Congress of AllRussian Parasitologists on theme "Parasitology in the 21st Century Problems, Methods and Solutions" (Russia, St-Petersburg, 2018),
Proceedings of the conference dedicated to the 90 th anniversary of
Associate Professor of Azerbaijan National Academy of Science
D.V. Hajiyev (Baku, 2019), Scientific works of Nakhchivan State
University (Nakhchivan, 2015, 2016, 2019, 2020), in Nakhchivan
Section of Azerbaijan National Academy of Science (2019), in
ASAU Scientific Works (Baku, 2018), Journal of Entomology and
Zoology Studies (India, Delhi, 2018), Azerbaijan Agrarian Science
Journal (Baku, 2019 a, b, c), The Journal of V. N. Karazin Kharkov
National University, series "Biology" (Ukraine, Kharkov, 2018,
2020), Journal of Parasitology (Russia, St-Petersburg, 2020), The
Scientific and Pedagogical News of Odlar Yurdu University (Baku,
2020) and etc local and international journals.
Main provisions to be defended:
1. Helminth fauna of domestic waterfowls in Nakhchivan AR;
2. Infection dynamics of birds depending on host, sex, age,
seasons and area of study, pathways to passing of helminths to
domestic waterfowls, mixed invasions, specificity of parasites;
3. The dominant species, which inflicts more serious damage
and widespread with parasites in domestic waterfowls in Nakhchivan
AR;
4. Ultra structure (wall tissue, digestive and sexual organs) and
new morphological signs of dominant type - Trichostrongylus tenuis
in norm;
5. Application of herbal flours (cow-parsnip, layered immortelle,
St.-John's wort, Achilléa) with antihelminth features in vivo and in
vitro conditions against the pathogenic helminth and the study,
description and more effective selection of destructive
pathomorphological changes in ultra-structure of parasites by light
and electronic microscopic methods.
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Name of the organization where the dissertation work is
performed. The work was performed at the Department of “Basic
Medicinal Subjects” at Nakhchivan State University
Published articles. 22 scientific papers on thesis topic have
been published.
Structure and volume of dissertation. The dissertation consists
of 197 pages, 7 chapters, conclusions, practical suggestions and a list
of literature. There are 40 pictures, 8 tables and 3 diagrams. The list
of literature includes 200 sources, including 59 in Azerbaijani, 79 in
Russian, and 62 in English. The introduction of the structure of the
dissertation consists of 12834, chapter I is 39002, chapter II is 7923,
chapter III is 10500, chapter IV is 14488, chapter V is 81141, chapter
VI is 21089, chapter VII is 45424, and the results and practical
proposals is 4912 characters. The total text of the dissertation is
237313 characters.
CHAPTER I. REVIEW OF LITERATURE
The chapter review of literature on object of study in dissertation helminth fauna of domestic waterfowls in Azerbaijan, adjacent and
ecologically similar areas, application of anthelminthic drugs, on
destructive changes of ultra-structure of parasites in norm and
following the influence of drugs using Transmission Electron and
light microscopy.
CHAPTER II. BRIEF PHYSICAL AND GEOGRAPHICAL
FEATURES OF STUDIED AREAS
Since ecological problems of domestic waterfowls in the territory
of Nakhchivan Autonomous Republic were analysed and compared
in scientific research conducted, it became necessary to provide
information on the physical and geographical features of these areas.
Therefore, the physical and geographical characteristics of the
regions of Nakhchivan Autonomous Republic (Babak, Julfa, Sharur,
Kangarli, Shahbuz, Ordubad, Sadarak) are given separately.
9

CHAPTER III. MATERIALS AND METHODS
The research work was carried out in 2014-2018 on the basis of
helminthhological material obtained from individual poultry farms in
the area of poultry breeding in Babak, Julfa, Sharur, Shahbuz,
Ordubad, Kangarli and Sadarak regions of Nakhchivan AR (Fig. 1).

Figure 1. Map of material obtained from private farms in
different regions of Nakhchivan AR
A total of 359 domestic waterfowls (Anas platyrhynchos dom. 175 and Anser anser dom. - 184 units) of various age (1-2 years) and
sex (male, female) were studied in full parasitological analysis from
these areas [Dubinina, 1971] . The parasites found in the analysis
were dissolved in 4% formalaldehyde or 70% ethyl alcohol, then
dyed (carmine), dehydrated, and continuous preparation was
10

prepared by using Canada balsam, reviewed through MBS-9 (Russia)
binocular and Primo Star (Zeiss, Germany) light microscope and
photographed EOS D650 (Canon, Chine) and species were identified
according to K.M. Ryzhikov 's (1967) definition. The literature data
on the identification of native plants with anthelminthhic features
against pathogenic helminths have been analyzed and studied in 4
species of plants (cow-parsnip - Heracleum sosnowskyi Manden,
1944, St.-John's wort - Hypericum perforatum L., 1753, layered
immortelle- Helichrysum plicatum DC, Achilléa - Achillea
millefolium L., 1753) and it was found they have widespread in area
of study and are able to influence on helminths. Of these, the plant
flour and its brewing are prepared according to the rules adopted in
the pharmacy.
Serial experiments were performed in vitro. Pre-infected domestic
geese were cut and nematodes were collected and placed in Petri
cups (15 parasites each with 5 cups). Then the vegetable extracts
were added separately to the cups (30 ml) and placed on a thermostat
at 42-43C. As a control group, nematodes were placed in a
physiological solution. The times when the movements of helminths
have begun to weaken and disappear were recorded.
The effects of plants on helminths have also been studied in vivo.
Two - three months old domestic geese (75 pcs), which were again
obtained from the Nakhchivan Autonomous Republic, were placed in
different iron boxes with 15 units each. As a result of the
carpological study, it was defined that all geese were infected. Plant
flours were fed to birds separately for two days with 2 g of nutrients
after a day of starving. In addition, 15 geese were taken as a control
group. On the 3rd and 5th day of experiments geese were cleaved
and helminths were collected. The study of coating tissue, digestive
system and the reproductive system of both individuals was carried
out in Trichostrongylus tenuis nematode in vivo and in vitro under
electron microscopic methods. Samples were processed as follows:
The parasite was fixed in solution prepared in 0.1M phosphate buffer
(pH 7.4), containing 2% paraformaldehyde, 2% glutaraldehyde, and
0.1% picric acid. Then, within two hours, 1% of osmium tetraoxide
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solution was post-fixed. The dehydration stage was performed by
passing through different grades of alcohols (50 0, 700, 960) and
acetone. Araldite-Epon blocks are prepared from samples [Kuo,
2007]6. The semithin cuts (1–2 μm) obtained from EM UC7 (Leica,
Germany) ultramicrotome in blocks and stained with methylene blue,
azure II, and basic fuchsin, photographed with a EOS D650 (Canon,
Chine) digital camera after viewing at Primo Star microscope.
Ultrathin cuts obtained from same blocks of 50-70 nm thick were
first staining with 2% uranium acetate solution, followed by 0.6%
pure lead citrate prepared in 0.1N NaOH solution. Ultrathin cuts
were studied on TEM JEM-1400 at a voltage of 80-120 Kv. The
morphometric analysis of the image was performed on
electronogramms drawn in TIF format using a computer program
(The Transmission Electron Microscope imaging platform)
developed by the German company Olympus Soft Imaging Solutions
Gmbh.
CHAPTER IV. SYSTEMATIC REVIEW OF THE HELMINTH
FAUNA OF DOMESTIC WATERFOWLS IN NAKHCHIVAN
AR
As a result of helminthological studies conducted in all regions of
Nakhchivan Autonomous Republic (in all 7 regions - Babak, Julfa,
Sharur, Shahbuz, Ordubad, Kangarli and Sadarak), 14 species (3
species of cestodes - Fimbriaria fasciolaris, Tschertkovilepis
setigera, Drepanidotaenia lanceolata, 2 species of trematodes Notocotylus attenuatus, Hypoderaeum conoideum, 9 species of
nematodes - Amidostomum anseris, Trichostrongylus tenuis,
Capillaria obsignata, Ganguleterakis dispar, Tetrameres fissispina,
Heterakis gallinarum, Ascaridia galli, Porraceum crassum, Thominx
contorta) helminths were found (Table 1). These helminths were
grouped based on system developed made by R.S. Schulz and K.V.

6

Kuo, J. Electron microscopy: methods and protocols. - Totowa: Humana
Press, - 2007. - 625 p.
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Şharur

Kangarli

Shahbuz

Ordubad

Sadarak

Found species
Cestodes
1 Fimbriaria fasciolaris
2 Tschertkovilepis setigera
3 Drepanidotaenia lanceolata
Trematodes
4 Notocotylus attenuatus
5 Hypoderaeum conoideum
Nematodes
6 Amidostomum anseris
7 Trichostrongylus tenuis
8 Capillaria obsignata
9 Ganguleterakis dispar
10 Tetrameres fissispina
11 Heterakis gallinarum
12 Ascaridia galli
13 Porraceum crassum
14 Thominx contorta

Julfa

Areas of study

Babek

Gvozdev (1970), the main hosts of parasites, its localization, noting
by other authors in the country, and shown where and at which host
(including the intensiveness and intensiveness of infection) it was
encountered. In addition, original pictures of parasites from our
preparations have been presented.
Table.
List of helminths in domestic waterfowls (goose and duck)
region-wise in Nakhchivan AR
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-
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+
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+
-

CHAPTER V. ECOLOGICAL FEATURES OF DOMESTIC
WATERFOWLS
Number of helminths in domestic goose, ducks separately in each
region and generally in Nakhchivan Autonomous Republic, infection
dynamics, division into developmental and systematic groups,
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determination of dominant species by territory, etc. by analyzing the
ecological features on region a comparative analysis was performed.
Of the aforementioned helminth, 11 species (3 species of cestode Fimbriaria fasciolaris, Drepanidotaenia lanceolata, Tschertkovilepis
setigera, 2 species of trematodes - Notocotylus attenuatus,
Hypoderaeum conoideum and 6 species of nematodes Amidostomum anseris, Trichostrongylus tenuis, Capillaria
obsignata, Ganguleterakis dispar, Ascaridia galli, Thominx contorta)
were found in domestic geese, and 12 species (3 species of cestodes Fimbriaria fasciolaris, Drepanidotaenia lanceolata, Tschertkovilepis
setigera, 2 species of trematodes - Notocotylus attenuatus,
Hypoderaeum conoideum and 7 species of nematodes Amidostomum anseris, Trichostrongylus tenuis, Capillaria
obsignata, Ganguleterakis dispar, Tetrameres fissispina, Heterakis
gallinarum, Porraceum crassum) in domestic ducks. The number of
species encountered in both ducks and geese is 9 (3 species of
cestodes, 2 species of trematodes and 4 species of nematodes).
The total helminth infection rate of domestic waterfowl in
Nakhchivan AR was 46.5%. Separately, AR infection was found to
be 45.1% in geese and 48.0% in ducks.
In the Nakhchivan AR, over the years of research, there are four
species of parasites that are significantly different from the others (G.
dispar - 1-103, Amidostomum anseris 1-76, Trichostrongylus tenuis 1-45, Heterakis gallinarum -12-221).
There are 12 species of helminths in the territory of Babak region,
9 species in Sharur region, 8 species in Kangarli, 6 species in
Ordubad, 6 species in Julfa, 4 species in Shahbuz, and 3 species in
Sadarak. Of the 14 species of helminth mentioned in domestic
waterfowls, 7 species were identified as biohelminths (3 species
cestodes - Fimbriaria fasciolaris, Drepanidotaenia lanceolata,
Tschertkovilepis setigera, 2 species trematodes - Notocotylus
attenuatus, Hypoderaeum conoideum and 2 species nematodes Tetrameres fissispina, Porraceum crassum), and the other 7 species
were geohelminths (7 species nematodes - Amidostomum anseris,
Trichostrongylus tenuis, Capillaria obsignata, Ganguleterakis
14

dispar, Ascaridia galli, Heterakis gallinarum, Thominx contorta).
The highest prevalence of infection with parasites in domestic
waterfowls in the Nakhchivan Autonomous Republic Ganguleterakis
dispar (30.92%),
Amidostomum
anseris (26.18%) and
Trichostrongylus tenuis (21.73%) are dominant. Almost all of the
areas under study are dominated by the three species of helminth
(Trichostrongylus tenuis, Ganguleterakis dispar, Amidostomum
anseris), which are found in all areas.
Separately, more helminths were found in domestic geese in
Babek region (7 species), less in Shahbuz region (2 species), and
more in domestic ducks in Babek region (9 species) and least in
Shahbuz and Sadarak regions (2 species).
The number of species of geese and ducks in the regions is almost
the same (Babek region - 7 species in geese, 9 species in ducks;
Sharur region - 6 species in geese, 7 species in ducks; Kangarli
region - 5 species in geese, 6 species in ducks; Ordubad region - in
geese 4 species, 4 species in ducks; Julfa region - 3 species in geese,
4 species in ducks; Sadarak region - 3 species in geese, 2 species in
ducks; in Shahbuz region - 2 species in geese, 2 species in ducks).
With a small difference, parasites in ducks outnumber geese in terms
of the number of species in different regions (Babek, Sharur,
Kangarli, Julfa).
The reason of similarity of helminth fauna of domestic
waterfowl and wild birds, the specificity of parasites. Of the 14
species of helminth, 4 species are parasites of narrow or limited
(Tschertkovilepis setigera, Amidostomum anseris, Trichostrongylus
tenuis, Ganguleterakis dispar), and 10 species are of wide specificity
(Drepanidotaenia lanceolata, Fimbriaria fasciolaris, Hypoderaeum
conoideum, Notocotylus attenuatus, Capillaria obsignata, Thominx
contorta, Ascaridia galli, Porraceum crassum, Heterakis gallinarum,
Tetrameres fissispina). Analysis of own and literature data revealed
that the helminth mentioned in domestic waterfowls is also parasitic
in wild birds of 6 order, 8 families, 13 genera and 23 species. Most of
the wild birds (13 species) belong to the Anseriformes. The similarity
of habitat and nutrition biotopes and lifestyles in Nakhchivan
15

Autonomous Republic also provides a strong basis for the idea that
these helminths are transmitted from these wild birds to domestic
geese and ducks. Among the aforementioned helminths, Thominx
contorta nematode exhibits the broadest specificity of the dominant
host (meaning wild birds). It has been found in 13 of the 23 main
hosts (wild birds).
Mixed invasions of domestic waterfowls. 20.3% of the
waterfowl surveyed in the Nakhchivan AR have monoinvasion and
26.2% have associative invasions. The majority among mono and
mixed invasion is that filiform worms. In geese and ducks, helminth
infection in 2 species was 15.88%, in 3 species of helminth was
6.13%, in 4 species of helminth was 2.5%, in 5 species of helminth
was 1.11%, in 6 species of helminth was 0.56% and in general, 23
species associative invasion was recorded. Filiform worms
dominated the invasions of both geese and ducks.
It should be noted that all other parasites (11 species), except for
Heterakis gallinarum, Tetrameres fissispina and Drepanidotaenia
lanceolata, were also found in monoinvasive birds. Both goose and
duck invasions were dominated by worms. Separately, 8 types of
associative invasions were observed in household gases, of which 4
were mixed invasions consisting of two, 3 three, and 1 four types of
helminths. 57.83% of invasive household gases were infected with 1
type of parasite, 30.12% with 2 types of parasites, 9.64% with 3
types of parasites, and 2.41% with 4 types of parasites. 15 species of
associative invasion were observed in domestic ducks. 5 of them are
mixed infusions consisting of two, 5 three, 2 four, 2 five and 1 six
helminths. 29.76% of invasive domestic ducks have 1 type of
parasite, 38.1% have 2 types of parasites, 16.67% have 3 types of
parasites, 8.33% have 4 types of parasites, 4.77% have 5 2.38% were
infected with 6 types of parasites.
The dynamics of infestation of domestic waterfowls with
helminths depending on the seasons. The birds are is most likely to
be infected with parasites in terms of species in the autumn (14
species) and at least in winter (4 species). Separately, more helminth
infections in domestic gases occur in autumn (9 species) and spring
16

(7 species), and less in summer (4 species) and winter (3 species),
and more helminth infections in domestic ducks also occur in autumn
(10 species), spring (9 species) and summer (9 species), and at least
winter (4 species). The incidence of infection with helminths
differing in developmental life cycle is the same in summer and
autumn, and more infection with biohelminths is observed in the
summer and with geohelminthine in winter. The highest rates were
observed in the autumn due to the intensiveness of infection (1-221
pcs.) and extensiveness (77.2%). It has also been identified that there
are 3 species of geohelminth dominating all seasons.
CHAPTER VI. LIGHT AND ELECTRONIC
MICROSCOPICAL PROPERTIES OF TRICHOSTRONGYLUS
TENUIS NEMATODE
This chapter presents the ultra structure properties of the
Trichostrongylus tenuis nematode in the normal wall tissue, digestion
and sex organs (male and female) with the help of transmission
electron and light microscopes.
Body wall. Cuticle. Helminth’s wall tissue consists of 3 layers
(cuticle, hypoderm, muscle layer) (Figure 2A). The different
structure of cuticle and lateral protrusions in nematodes belonging to
the trichostonylids and sharp differentiation from each other is due to
the localization of these parasites. The lateral ridges of
Trichostrongylus tenuis of nematode, the ultra structure of which was
studied by electron microscopic methods was different from that of
the other species from Strongylata family.
Thus, while in other species they were of same structure along the
whole body, but there were no cuticle protrusions in front part of the
Trichostrongylus tenuis nematode and it was determined to have 3
different shapes as it moved backwards, and its structure was
confirmed by schematic and at the same time by electron
microscopic images. This morphological sign can be shown as an
important taxonomic unit in the determination of the species. The
cuticle of the Trichostrongylus tenuis nematode consists of 8 layers
17

(Figure 2B). There is an elastic basal membrane under the
epithelium. Nematodes, including Trichostrongylus tenuis, undergo a
molting process before reaching the mature form. Before molting, the
lower layers of the old cuticle dissolve. At this time, new layers of
the cuticle begin to develop in the hypodermis. The exuvial fluid
formed between these layers (new and old) softens the old cuticle
and pushes it to the surface. We observed the renewal of the cuticle
of the 4th larva and the formation of a new cuticle in the adult
helminth Trichostrongylus tenuis. The structure of the cuticle of the
4th stage larva differs little from the structure cuticles of a adult
helminth. All three main layers are visible. At the first stages, the
formation of fluid is observed at the border of the new and old
cuticles and the movement of the old cuticle towards the body
surface is traced. A fibrous layer is clearly visible in the new cuticle.
The outer and inner cortical layers have already been formed. At the
second stage, there is a partial exfoliation of the old cuticle; the new
cuticle has already formed all the layers and the old cuticle is
completely exfoliated. Thus, the molting of the 4 th larva and the
formation of the cuticle in the adult nematode Trichostrongylus
tenuis were fully traced in Transmission Electron Microscope.
Hypoderm. Only a small number of nematodes belonging to
Strongylata order have been studied electron microscopically, and
only hypoderm of Trichostrongylus colubriformis filiform worm
belonging to genus. In the hypoderm of the Trichostrongylus tenuis
nematode, there are 4 species (2 lateral, lateral, spinal-dorsal and
abdominal-ventral). The secretory ducts pass through the lateral
grooves, and the longitudinal columns of the nervous system pass
through the lumbar and abdominal grooves. The hypoderma is
surrounded by the basal membrane. The ribosome, mitochondri,
holci apparatus, endoplasmic network, and glycogen are found here.
Hypoderma supporting role of muscles and nerve pillars; causes the
development of the cuticle; is a repository of nutrients (fat, glycogen,
etc.); it acts as a barrier to preventing harmful substances to helminth
from entering them.
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Figure 2. Electron microscopic images of the skin muscles (A)
of the T. tenuis nematode, as well as the cuticle (B). A- two-sided
black arrow shows cuticle, one-sided white arrow shows
hypoderm, two-sided white arrow shows muscle layer; 1 –
epicuticle, 2 – outer cortical layer, 3 – inner cortical layer, 4 –
homogeneous or middle layer, 5 – outer fibrous layer, 6 – middle
fibrous layer, 7 – inner fibrous layer, 8 – basement membrane, 9
- hypodermis, 10 - muscle layer (9 and 10 do not belong to the
cuticle); staining: uranyle acetate and Pb citrate, ultrathin cut
(50-70 nm).
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Muscle layer. It is located in the rightward part of the body after
hypoderma. The muscle cells are composed of two parts: the opening
and closing part consisted of muscle-fibres and the sarcoplasmic part
consisted of the nucleus, the glycogen, the endoplasmic network, rich
with mitochondria.
The folding part consists of 2 large fibrillar columns and there is a
separation between them. Fibrillar columns are also grouped into
several fibrillar sets. In many species of nematodes (Oxyurata,
Spirurata, Ascaridata), the folding part is longer than the plasma
partition. However, the plasmatic part of the Trichostrongylus tenuis
nematode is smaller than the folding part. There are two types of
Helminth muscle cells: the circular and the longitudinal muscles
beneath it.
Digestive organs. The digestive organs are composed of
differentiated cells that carry out various functions and are divided
into three parts. The first part involves the oesophagus (with weakly
developed stoma) and the gullet, the second – front and the middle
and the third – back intestines. There are 3 lips in the mouth part that
consist of a poorly developed epithelial cell. Single layer radial
muscle fibers are observed in the stoma. The intestinal wall consists
of triangular thickening. Intestinal cells are surrounded by
micropiles, which are protrusions of the apical part of the plasma
membrane, and then by cytoplasm and basal membrane. The length
of the villes varies between 0.52 and 0.73 μm. The cytoplasm of
intestinal cells is granular. A large number of mitochondria, cerebral
endoplasmic networks and ribosomes, glycogen grains, vacuoles are
observed on it. It has large nucleus rich in chromatin. The basal
membrane thickness is 0.04 μm.
Reproductive organs. Strongylata's individuals are of different
sex. In females, the genital system consists of the ovary, the egg
tube, the uterus, maternal passages, ovary extracting and the vulva.
The ovary is surrounded by a basal membrane and epithelial layers
developed from connective tissue. The wall of the ovary is thin. In
the epithelial layer, the nucleus is found in the basal part of cells. The
egg cells grow here. The wall of the egg tube, the uterus, the ovary
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extracting and the uterus pathway contain the epithelial layer and the
basal membrane and also the muscle layer. Male individuals consist
of the following genital organs: seed, seed tube, seed bladder, seed
extracting, spikules of the same size. The reproductive organs are all
tubular. Germination cells grow in the seed and are located in the
proximal part of the tube. Seed consists of epithelial layer and basal
membrane. The seed tube is in a twisted state. It also consists of an
outer basal membrane and an epithelial layer. Seed bladder and seed
extracting channel consist of outer basal membrane, epithelial layer
and muscle layers. In the seed extracting channel, the muscle layer is
relatively thick.
CHAPTER VII. INFLUENCE OF PLANTS WITH
ANTİHELMİNTH FEATURES ON TRYCHOSTRONGYLUS
TENUISS (MEHLIS, 1846) NEMATODE IN VITRO AND IN
VIVO CONDITIONS
In vitro conditions, four species of herb (cow-parsnip, layered
immortelle, St.-John's wort, Achilléa) brewing were used against T.
tenuis nematode and compared time of destroying of helminths to the
control group the cow-parsnip has 4.5 time faster effect on worm;
immortelle has 3 time faster effect; St.John’s wort - 2.25 times; and
Achillea - 1.12 times faster effect. The most effective of the plants
used were the cow-parsnip, layered immorlelle. It should also be
noted that during the first 5-8 minutes of exposure to T. tenuis
nematode by infusion of the herb, all helminth females began to
intensively export their eggs (0.061-0.062 × 0.031-0.032 mm). This
is due to the high content of essential oils and alkaloids in the plant
in vitro and the fact that the parasite primarily affects the
reproductive organs. In addition, the exposure times of these plants
to other nematodes (Amidostomum anseris, Ganguleterakis dispar)
were also compared and it was found that plants have a 20 times
more destructive effect on Trichostrongylus tenuis nematodes than
other nematodes.
In vivo conditions, 4 species of herbal flour were fed to the
domestic geese infected with Trichostrongylus tenuis nematodes, and
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pathomorphological changes in parasite coating, digestive,
reproductive (male, female) effects of plants were studied separately
at 3 and 5 days. Light and electron microscopic images were shot and
analyzed in each phase. It was found that, in the in vivo, 3 days after
using plants in vivo conditions, pathomorphologic destructive
changes were observed in the organs and tissues, and 5 days later due
to serious changes in the skin-muscular bladder of T. tenuis
nematode, digestive and reproductive organs the filiform worm is
totally destroyed (Fig. 3A, 3B, 4A, 4B). These changes have become
more noticeable after the use of cow-parsnip, layered immotlelle
compared to others. These pathomorphological changes manifest
themselves as follows:
Bady wall. Large vacuoles form between the layers of the cuticle,
resulting in a doubling of the thickness of the cuticle. Only the outer
and inner cortex, the cortical layers are partially selected, the other homogeneous, fibrillar, basal layers are not selected completely
mixed. The integrity of the basement membrane of the cuticle is
compromised and generally disintegrates in many parts. The
basement membrane of the hypodermis thickens sharply. In the
plasma part of muscle cells, organelles are pushed aside by large
vacuoles inside the cytoplasm, mitochondria, the granular
endoplasmic reticulum is destroyed. The boundary between the cells
is broken.
Digestive organs. It attracts attention by being completely
damaged and destroyed. The lining of the intestinal piles was
damaged, some swollen and others collapsed. Partial cavities are
formed in the basal plate. These changes minimize the function of
the piles in the digestive process. The most changes are observed in
the cytoplasm of epithelial cells of the intestinal wall. In addition to
the formation of a large number of large vacuoles in the cytoplasm,
most of the organelles that make up the cell have changed their
structure, and most of them have completely collapsed.
The connections between the epithelial cells are broken and the
cytoplasms are mixed together. The number of ribosomes and
mitochondria decreases sharply. Ribosomes are recorded only freely.
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Figure 3. Ultrastructural characterization of changes in the
genital organs of female individuals 5 days after the use of cowparsnip against T. tenuis helminth in vivo conditions. A-semithin
cuts (1 μm), staining: methylene blue, azur II and fuxin; B–
ultrafine cut (50-70 nm), staining: uranyle acetate and Pb-citrate.

Figure 4. Ultrastructural characterization of changes in the
genital organs of male individuals 5 days after the use of cowparsnip against T. tenuis helminth in vivo conditions. A-semithin
cuts (1 μm), staining: methylene blue, azur II and fuchsin; B–
ultrathin cut (50-70 nm), staining: uranyle acetate and Pbcitrate.
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This process leads to the cessation of protein synthesis, which is
important for the cell.
Reproductive organs. In females, the membrane of the ovarian
wall thickens and disintegrates. Due to the large vacuoles formed in
the cytoplasm, the organelles are compressed at the edge of the cell.
Under the influence of biologically active substances, most of the
mitochondria in the cytoplasm of epithelial cells have changed and
their number has sharply decreased. Only remnants of other
organelles are traced. The ovary has lost its function. The membrane
of the ovarian wall swells as a result of edema and separates from the
cell cytoplasm. The basal membrane of childhood is thickened and
collapsed in some places. There was a sharp vacuolation in the
cytoplasm, all the organelles (mitochondria, granular endoplasmic
reticulum, ribosomes) were changed and completely destroyed. The
basal membrane of the wall of the uterus is thickened, edema has
formed in the cytoplasm of the cells. The membrane of the seminal
vesicle and the seminal vesicle is completely damaged and destroyed
in most places.
RESULTS
1. For the first time, in the territory of Nakhichevan Autonomous
Republic (Babak, Julfa, Sharur, Kangarli, Shahbuz, Ordubad,
Sadarak regions), in domestic waterfowls (175 indv. - Anas
platyrhynchos dom. and 184 indv - Anser anser dom.) studied at
helminthologic research during 2014-2018 years, 14 species of
helminthes
(3 species of cestode - Fimbriaria fasciolaris,
Tschertkovilepis setigera, Drepanidotaenia lanceolata; 2 species of
trematod - Notocotylus attenuatus, Hypoderaeum conoideum; 9
species of nematode - Amidostomum anseris, Trichostrongylus
tenuis, Capillaria obsignata, Ganguleterakis dispar, Tetrameres
fissispina, Heterakis gallinarum, Ascaridia galli, Porraceum
crassum, Thominx contorta) were found [5, 6, 7].
2. From the areas studied more helminths were found in Babek
region (12 species), at least in Shahbuz region (4 species) and
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Sadarak region (3 species) in term of species in domestic waterfowls.
The percentage of birds infection with helminths in Nakhchivan
Autonomous Republic was 46.5%, whereas 45.1% in geese and
48.0% in ducks. Three out of the 14 species of helminth identified
(Amidostomum anseris, Trichostrongylus tenuis, Ganguleterakis
dispar) were distinguished from the others for their high
intensiveness, extensiveness, and frequency of occurrence and were
identified as the dominant parasites in domestic waterfowls in the
Nakhchivan Autonomous Republic [2, 3, 4, 7, 8, 10].
3. Four species of helminths are parasites with narrow or limited,
and 10 species are parasites with wide specificity, and they have
been found to be parasitic in the Nakhchivan Autonomous Republic,
in 6 orders, 8 families, 13 genus and 23 species of wild birds. Most
of the wild birds (13 species) belong to a group of Anseriformes. The
fact that habitat and nutrition biotopes are similar in nature also
makes very serious to suggest that helminths are transmitted from
these wild birds to domestic geese and ducks in Nakhchivan
Autonomous Republic [11].
4. It was established that 20.3% of the birds studied in
Nakhchivan Autonomous Republic are monoinvasional and 26.2%
are mixed invasional (two, three, four, five and six types of helminth
infections). The majority in mono and mixed invasion belongs to
nematodes. It was found that the infection in geese and ducks with 15
species of helminth was 15.88%, with 3 species of helminth was
6.13%, with 4 species of helminth was 2.5%, with 5 species of
helminth was1.11%, with 6 species of helminth was 0.56% and in
general, there are 23 species of associative invasion [13].
5. The dynamics of infestation of domestic poultry with
helminths in the Nakhchivan Autonomous Republic has been
studied. The birds are is most likely to be infected with parasites in
terms of species in the autumn (14 species) and at least in winter (4
species). The incidence of infection with helminths differing in
developmental cycle is the same in summer and autumn, and more
infection with biohelminths is observed in the summer and with
geohelminths in winter. The highest rates were observed in the
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autumn due to the intensiveness of infection (1-221 pcs.) and
extensiveness (77.2%) [12].
6. For the first time, the structure of Trichostrongylus tenuis
nematode was studied electron microscopically and described the
ultra-structural features of the body wall (cuticle, hypoderm and
muscular layer), digestive and reproductive (male and female)
systems. Although the morphological structure of the lateral
protrusions of the parasitic nematodes of the Trichostrongylidae
family is the same throughout the body, it is the first time that we
have identified 4 distinct forms of Trichostrongylus tenuis nematode
in that family at result of the light and electron microscopic
examination, which is smooth in front, the growing of lateral
protrusions while moving backward and changing and distinguishing
from each other morphologically. This case can be used as a sign in
determining the taxonomic positions of helminth species in the
systematics [14, 16, 20, 21, 22].
7. For the first time, in the territory of Nakhchivan Autonomous
Republic the specific parasite of domestic waterfowls were effected
with local plants, with anthelminthic features (cow-parsnip, layered
immortelle, St.-John's wort, Achilléa) in vivo and in vitro conditions,
and pathomorphological changes in ultra-structure of helminth were
studied by light and electron microscopic methods. In vitro
conditions compared to control group, it was defined that cawparsnip has 4.5 times faster effect on Trichostrongylus tenuis
nematode; immortelle – 3 times; St. John's wort - 2.25 time; Achillea
- 1.12 times [1, 9, 17, 19].
8. Five days after in vivo use of antihelminthic plants (2 g per
bird per day for 2 consecutive days), helminth was completely
destroyed due to destructive pathomorphological changes in the skin
muscles, digestive and reproductive organs of Trichostrongylus
tenuis nematode. It has been found that out brewing made from the
four types of antihelminth plants used most effective was cow
parsnip and immortelle [15, 18].
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PRACTICAL OFFERS
- It is recommended to use herb flour of cow-parsnip, immortelle
with
anthelminthic
features
to
prevent
helminthhiosis
(trichostrongylidosis) caused by parasitic worms in individual
poultry farms where domestic birds (geese and ducks) are maintained
in Nakhchivan Autonomous Republic and other regions of the
Republic. Plant flour should be mixed with morning feed and served
with 2 grams daily for 2 days for one bird. This measure can be
implemented in all seasons in the farm as a preventive measure
against helminths.
- Preventive dehelminthation in all seasons as a preventive
measure against helminthosis in geese and ducks, as well as against
trichostrongylidosis should be carried out; Birds' places should be
changed frequently, plastered, baby birds should be kept separate
from the adult, and the roofs should be dry. New birds brought to
poultry farms must undergo caprological and parasitological
examination and disinfect.
- Given the growing demand for goose and duck meat of the
growing population of the developing country, along with the
establishment of poultry farms in the Nakhchivan AR, it is
purposeful to create joint farms in the same water basin in which
commercial fish are grown.
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