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Abstract. Livestock parasites are one of the main causes of reduced productivity, and therefore become a source
of economic losses that can reach billions of dollars worldwide each year.
The aim of this study was to make an epidemiological surveillance study of endoparasites (digestive, and
pulmonary) in French Alpine and Carpathian crossbred goats from western Romania.
Forty crossbreeds, meaning 20 kids (5-6 months) and 20 adults (over 2 years) that originated from an
extensive farm (320 goats, 150 adults, 170 kids) were included in this study. Individual fecal samples were
collected in clean individual sample containers. The methods used were as follows: flotation (Willis and
McMaster), active sedimentation, Baermann, Ziehl-Neelsen stain modified by Henricksen, and modified Blagg.
Positive results were observed only when using Baermann, Ziehl-Neelsen stain modified by Henricksen, and
McMaster methods. The flotation method revealed a co-infection with three intestinal parasites namely
Eimeria spp. (100% prevalence in young animals and adults during the summer; 90% in young animals and
60% in adults during autumn), digestive strongyles (90% prevalence in young animals and 100% in adults
during the summer and autumn) and Moniezia expansa (50% prevalence in young and 30% in adults during
autumn). Using the McMaster method, the number of oocyst of Eimeria spp. ranged between 50-1800 EPG
(Eggs per gram of fecal matter) in young goats (± 508.15) and 50-1200 EPG (± 333.70) in adult goats. The
number of strongyle eggs found in the digestive tract ranged between 200-1000 EPG (± 257.33) in young
goats and 50-800 EPG (± 117.96) in adult animals during both seasons. M. expansa eggs ranged between 50200 EPG in both young (± 67.08) and adult goats only during the autumn season. The Baermann method
yielded positive results only during the summer for adult goats, revealing the presence of two spec ies of
lungworms, namely Mullerius capillaris (100% prevalence) and Protostrongylus rufescens (80% prevalence).
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Therefore mentioned parasites were present in both age grups, as follows: M. capillaris (70% prevalence in
young animals, 90% in adults) and P. rufescens (30% in young animals, 20% of adults). The Ziehl-Neelsen stain
modified by Henricksen was positive for Cryptosporidium parvum in 1 young animal (10%) and in 1 adult
(10%) goat, only during the summer season.
Keywords: Crossbreeds of French alpine and Carpathian goats; Digestive parasites; Pulmonary parasites.
Paraziții digestivi și pulmonari la caprele metis din rasele Alpin Franceze și Carpatine provenind dintr-o
fermă cu creștere extensivă în vestul României
Rezumat. Infestațiile parazitare la animale reduc întotdeauna productivitatea și, prin urmare, sunt o sursă de
pierderi economice care pot ajunge la miliarde de dolari în întreaga lume.
Scopul acestui studiu a fost de a realiza supravegherea epidemiologică a endoparaziților la metişii obținuți prin
încrucișarea raselor Alpină franceză și Carpatină (sistem extensiv) din vestul României.
Patruzeci de capre (20 tineri și 20 adulți) provenite dintr-o fermă cu sistem de creștere extensiv au fost incluse
în acest studiu. S-au colectat probe de fecale, separat, pe fiecare categorie de vȃrstă, în recipiente curate.
Metodele utilizate au fost următoarele: flotație (Willis și McMaster), sedimentare, Baermann, colorația ZiehlNeelsen modificată de Henricksen și Blagg.
Doar în urma utilizării metodelor Willis, Baermann, Colorația Ziehl-Neelsen modificată de Henricksen și
McMaster, s-au obținut rezultate pozitive. Metoda de flotație a relevat infecția cu trei paraziți intestinali: Eimeria
spp. (100% la tineret și adulți în timpul verii; 90% la tineret și 60% la adulți în toamnă), strongili digestivi (90%
la tineret și 100% la adulți, vara și toamna) și Monezia expansa (50% la tineret și 30% la adulți în timpul
toamnei), atât la caprele tinere, cât și la cele adulte. După utilizarea metodei McMaster, numărul de oochiști de
Eimeria spp. a variat între 50-1800 EPG (ouă pe gram de materie fecală) la caprele tinere (± 508,15) și 50-1200
EPG (± 333,70) la caprele adulte. Numărul de strongili digestivi a fost între 200 și 1000 EPG (± 257,33) la caprele
tinere și 50-800 EPG (± 117,96) la animalele adulte, în ambele anotimpuri. Ouăle de M. expansa au fost
identificate doar în sezonul de toamnă, cu valori de 50-200 EPG, atât la caprele tinere, cât și la cele adulte.
Metoda Baermann a evidențiat rezultate pozitive doar în cazul caprelor adulte, în timpul sezonului estival,
semnalând prezența a două specii de helminți pulmonari, Mullerius capillaris (100%) și Protostrongylus rufescens
(80%). În toamnă, acești paraziți au fost prezenți la ambele categorii de vârstă, cu o prevalență de 70% la tineret
și 90% la adulți în cazul M. capillaris și 30% la tineret și 20% la adulți în cazul P. rufescens. În urma colorației
Ziehl-Neelsen modificată de Henricksen, s-au obținut rezultate pozitive în cazul unei capre tinere (10%) și a unei
capre adulte (10%), numai în timpul sezonului estival.
Cuvinte cheie: Metiși Alpină franceză și Carpatină; Paraziți digestivi; Paraziți pulmonari.
Received 10.12.2020. Accepted 27.01.2021.
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Introduction

Infections caused by lungworms belonging to
the family Protostrongylidae are often
overlooked. These infections are less
pathogenic than those caused by lungworms of
the family Dictyocaulidae (Panuska, 2006).
Muelleriosis is the most common infection in
goats, with clinical symptoms such as failure to
thrive, coughing, and dyspnea (Geurden and
Vercruysse, 2007). However, modern goat
husbandry systems may alter the balance
between immunity and disease with profound
consequences for young animals (Geurden and
Vercruysse, 2007).

The Alpine goat is a medium to a large-sized
breed of domesticated goat known for its
high milking ability. Males are over 81 cm,
and females are only 76 cm tall at the
withers. Their hair is short to medium in
length, and they come in all colors and
combinations of colors like, brown, black and
white (Hamby, 2000). They have erect ears,
a straight profile and have been depicted as
"alertly graceful" with the ability to adapt to
any climate due to their hardy nature
(Hamby, 2000).

Since both intestinal and pulmonary parasites
are present in goats, in Romania, the aim of this
study was to create an epidemiological
surveillance for the crossbreeds of French
Alpine and Carpathian goats in an extensive
farming system from the western region of the
country.

The Carpathian breed represents 78% of the
goats raised in Romania. This breed is adapted
to the climate conditions from Romania, but it
has low milk production, compared to Saanen
and Alpina breeds raised in the EU countries.
This breed is mixed haired and multi‐colored
(gray, reddish, black, or spotted), with twisted
horns, medium size, and a dairy conformation
(iga-goatworld.com). Frequently, in Romania,
French Alpine males are used as breeders for
milk production by crossing them with
Carpathian females, native, with lower milk
production, but more adapted to the
Romanian
climate
(iga-goatworld.com).
Livestock
parasites
always
reduce
productivity and therefore are a source of
economic losses that can reach tens of billions
of dollars worldwide (Roeber et al., 2013).
Gastrointestinal parasites, especially cestodes
and nematodes, usually have a significant
impact on animal health and welfare, causing
slow growth rates, diseases, and in some
cases, death (Larsen, 2006). In dairy goats,
usually, helminth infections lead to a decrease
in milk production by almost 20% (Chartier et
al., 2000).

Materials and methods
Romania has a temperate-continental climate
of a transitional type, with four clearly defined
seasons (Trusca and Alecu, 2005). The samples
were obtained from a farm located in Bihor
County, in an area with fenced pastures. The
animals had a fresh source of water, which
comes from a local spring. The shelters had a
good drainage system and were cleaned once a
year, during the spring season. Pasture mites
were frequently observed inside the shelters.
The 40 crossbreeds of French alpine and
Carpathian goats, of which 20 young (5-6
months) and 20 adults (over 2 years)
originated from a herd of 320 (150 adults, 170
kids). The animals were chosen randomly
based on their age. The herd was dewormed in
the spring of 2020 with Ivermectin (0.3 mg/kg
body weight inj.) and Toltrazuril (20 mg/ kg
body weight orally). In total 40 samples of fecal
matter were collected from an extensive goat
farm during the summer and autumn of 2020.
The fecal samples were collected individually,
after defecation, from each animal in clean
sample containers. The samples were
examined macroscopically (color, consistency,
as well as for the presence of macroscopic
parasites). Afterwards, the containers were
numbered and stored at 2-8℃ until testing.

Infections with coccidian parasites belonging
to Eimeria and Cryptosporidium genera are
common in goats. Coccidiosis has a high
incidence in goat kids in the first few months
(up to one year) of life (Matthews, 1991).
These parasites are present in goats of all age
groups, without any discernable clinical
signs, as immunity is quickly gained and
maintained by continuous re-infection
(Matthews, 1991; Mike and Ecrshm, 2017).
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All the collected fecal samples were subjected
to
individual
coproparasitological
examinations. The methods used were as
follows: flotation (Willis) (5 g of fecal matter in
25 ml of salted water, 20 minutes), active
sedimentation (5 g of feces, 5 minute
centrifugation,
2000
rotation/minute),
Baermann (5 g of fecal matter kept in warm
water for 12 hours), Ziehl-Neelsen stain
modified by Henricksen (used metilic alcohol
96%, carbol fuchsin, sulfuric acid, and
malachite green), modified Blagg (2 g fecal
matter, 10 ml glycerinate formaldehyde
alcoholic solution, 2 ml etilic eter) and
McMaster (flotation fluid, counting chambers,
faecal egg-count). All the used methods
followed and respected the protocols described
by Mircean et al., in 2011.

The 20 adults (over two years) goats were
negative only using the sedimentation and
modified Blagg methods. Using the Willis
method, three types of intestinal parasites
were found, namely oocyst of Eimeria spp.
(100% during summer and 60% during
autumn), gastrointestinal strongyle eggs
(100% during summer and autumn) and M.
expansa (30% during autumn). Using the
McMaster method, the number of oocyst of
Eimeria spp ranged between 50-1200 EPG
while the number of gastrointestinal strongyle
eggs ranged between 50-800 EPG. M. expansa
eggs were situated at around 50 EPG in adult
goats. Using the Ziehl-Neelsen stain modified
by Henricksen, only one positive animal was
registered for C. parvum (figure 6) during the
summer, indicating a prevalence of 10%. The
prevalence for M. capillaris was 100%
(summer) and 90% (autumn) using the
modified Baermann method. P. rufescens had a
prevalence of 80% (summer) and 20%
(autumn). Only ten animals were positive only
for M. capillaris (25%), while nine were coinfected with both M. capillaris and P.
rufescens (with a prevalence of 22.5%) (table
2).

Results
All samples collected from the 20 young
animals (5-6 months) yielded negative results
when using the sedimentation and modified
Blagg methods. However the flotation method
revealed a co-infection with 3 intestinal
parasites, namely Eimeria spp. (with a 100%
prevalence during the summer and 90%
during autumn) gastrointestinal strongyle
eggs (with a 90% prevalence during both
summer and autumn) and Moniezia expansa
(50% prevalence during autumn). Only three
animals tested positive for a sole infection
with Eimeria spp. (7.5%). The number of
oocyst of Eimeria spp. (figure 2) varied
between 50-1800 EPG (Eggs per gram of fecal
matter) using the McMaster method. The
McMaster method also revealed that the
number of eggs of gastrointestinal strongyles
(figure 2) ranged between 200-1000 EPG
while M. expansa eggs ranged between 50-200
EPG in young goats (figure 7). One goat was
positive for Cryptosporidium parvum, using
Ziehl-Neelsen stain modified by Henricksen
(during the summer season), indicating a
prevalence of 10%, as seen in table 1. In the
Baermann method, the prevalence for
Mullerius capillaris (figure 4) was 70%, while
the prevalence for- Protostrongylus rufescens
(figure 5) was 30% using the samples
collected during the autumn.

Disscusions
The current study revealed fewer species of
parasites in goats, with different prevalence
rates, than similar studies conducted in other
regions of the world (Islam et al., 2017;
Lambertz et al., 2018; Yadav et al., 2019).
Papers with negative or absent results tend to
be less published, therefore, limiting the
information available from those studies
(Canhão-Dias et al., 2020). Although this study
showed a high prevalence of Eimeria spp. and
strongyle eggs in young and adult goats, other
studies presented different results (Lambertz
et al., 2018). The first report on endoparasitic
infections (18-40% prevalence) of goats in the
mountainous region of South Tyrol, NorthernItaly revealed the presence of Strongyloides
papillosus, Nematodirus spp., Trichuris spp.,
tapeworms, Dicrocoelium dendriticum, and
Eimeria spp during coproparasitological
examination (Lambertz et al., 2018; Kyriánová
et al., 2019).
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Figure 1. Oocyst of Eimeria spp. (24,5 x 21,5µm) in different evolutional stages using the flotation method. 400X

Figure 2. Strongyle egg types (Nematodirus spp. 220x 111,5 µm) using the flotation method. 200X
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Figure 3. Protostrongylus rufescens larvae (350x18µm) using the Baermann method

Figure 4. Mullerius capillaris larvae (310x15µm) using the Baermann method
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Figure 5. Oocyst of Cryptosporidium parvum (5,2 x 3,9µm) in an adult goat. Sample were done using the Ziehl-Neelsen stain
modified by Henricksen. 1000X

Figure 6. Moneizia expansa egg (59.5 µm) in young goat. The sample was done using flotation method. 200X
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Table 1. The prevalence, average intensity and standard deviation in young goats. OPG/EPG= Egg per gram of fecal matter
Young goats (5-6 months)
Parasite

Eimeria spp.

Cryptosporidium
parvum

Strongyle egg
types

Moniezia
expansa

Muellerius
capilaris

Protostrongilus rufescens

100

10 (1.8-40.4)

90 (59.6-98.2)

-

-

-

660

-

420

-

-

-

± 508.15

-

± 257.33

-

-

-

90 (59.6-98.2)

-

90 (59.6-98.2)

50 (23.7-76.3)

70

30

222

-

333

80

-

-

± 141.42

± 67.08

Summer
Prevalence %
Average
intensity
(OPG/EPG)
Standard
deviation
(OPG/EPG)
Autumn
Prevalence %
Average
intensity
(OPG/EPG)
Standard
deviation
(OPG/EPG)

± 301.16

Table 2. The prevalence, average intensity and standard deviation in adult goats. OPG/EPG= Egg per gram of fecal matter
Adult goats ( over 2 years)
Parasite

Eimeria spp.

Cryptosporidium
parvum

Strongyle
egg types

100

10 (1.8-40.4)

405

Moniezia
expansa

Muellerius
capilaris

Protostrongilus rufescens

100

100

80 (49-94.3)

-

115

-

-

± 333.70

-

± 117.96

-

-

60 (31.3-83.2)

-

100

30 (10.8-60.3)

90 (59.6-98.2)

20 (5.7-51)

100

-

370

50

-

-

± 248.55

0

Summer
Prevalence %
Average
intensity
(EPG)
Standard
deviation
(EPG)
Autumn
Prevalence %
Average
intensity
(OPG/EPG)
Standard
deviation
(OPG/EPG)

± 77.46

In total, nine species of gastrointestinal
parasites were identified in Mymensingh,
Bangladesh, namely Strongyloides spp.
(32.1%)
Haemonchus
spp
(23.3%)
Oesophagostomum
spp.
(15.9%)
Trichostrongylus spp. (7.4%) Trichuris spp.
(1.6%) Paraphistomum spp. (40.2%) Fasciola

spp. (2.3%) Eimeria spp. (26.3%), and
Balantidium spp. (5.8%) (Islam et al., 2017).
Kyriánová et al. (2019) found that in
conventional goat farms the prevalence of
Eimeria spp. and strongyle eggs was 93%,
however in organic farms the prevalence was
95%.
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This study also found M. expansa in young
and adult animals. A study from the Trans
Nzoia area, Kenya, examined fecal samples
from 1392 goats managing to detect M.
expansa (12.4%) and M. benedeni (9.2%)
amongst other parasite species (Wafula et al.,
2019).

the high temperature recorded during
summer and autumn, of over 30℃ (Șuteu and
Cozma, 2012). A study from southern Egypt
showed that among goats with chronic
respiratory symptoms, 22 animals out of 67
had D. filaria infection, indicating a
prevalence of 32.8% (Fereig et al., 2018). The
predominant lungworm species in goats
identified by the fecal and postmortem
examination in Dale District, Southern
Ethiopia was D. filaria with a prevalence rate
of 26% and 22.9%, respectively (Kebede et
al., 2014).

In the current study, Giardia duodenalis was
not present in young and adult goats,
although other studies did identify this
parasite in fecal samples (Geurden et al.,
2008; Chen et al., 2019). In a study, fecal
samples
were
collected
from
336
black‐boned goats from five counties
(Meishui, Shanshu, Shilin, Yongsheng, and
Nanping) of Yunnan Province, China. The
samples revealed a prevalence of 4.8% for G.
duodenalis (Chen et al., 2019). In Belgium, 8
out of 10 farms were positive for G.
duodenalis, the prevalence rate in goat kids
was 35.8% (53/148) (Geurden et al., 2008).

In the present study, the modified Baermann
method
indicated
the
presence
of
Protostrongylus rufescens as well. In Dale
District,
Southern
Ethiopia,
the
coproparasitological examination revealed a
prevalence rate of only 8% in goats for the
aforementioned species (Kebede et al., 2014).
Another study from Romania identified P.
rufescens in 11 /20 young goats and 14/24
adult goats, indicating a prevalence of 55%
and 58% (Ardeleanu et al., 2007).

The
present
study
found
a
low
Cryptosporidium parvum infection in young
and adult goats, but a similar study, from
Romania, found fecal elimination of
Cryptosporidium spp. oocysts in 115 out of
141 goat kids, indicating a prevalence of
(81.56%) (Bejan et al., 2011). In goat kids
from Belgium, the C. parvum prevalence rate
was 9.5% meaning 14 out of 148 animals had
this parasitic infection (Geurden et al., 2008).

The absence of other common helminths of
goats, such as flukes, might be related to
improper environmental conditions.
The economic losses generated by parasitic
infections, in comparison to other zoonotic or
epizootic infectious diseases, generates a
significantly lower interest from the research
community than required to successfully
manage and reduce their impact on the
livestock industry (Charlier et al., 2020).

In the current study, the prevalence rate for
M. capillaris was higher than the prevalence
rates found in similar studies (Domke et al.,
2013; Kebede et al., 2014; Kyriánová et al.,
2019). Kyriánová et al. (2019) found that in
conventional goat farms in the Czech
Republic, the prevalence for M. capillaris was
41%, while in organic farms the prevalence
was higher, namely 47%. In Dale District,
Southern Ethiopia the prevalence of M.
capillaris in goats was only 18% (Kebede et
al., 2014). In Norway, M. capillaris infection
was found in 32% (5/16) of necropsied goats
(Domke et al., 2013).

Conclusions
The current study emphasizes that adult
crossbreeds of French Alpine and Carpathian
goats are more sensitive to respiratory
parasites than kids during summer. In terms of
gastrointestinal parasites, Eimeria spp. was the
most prevalent in both age categories, followed
by the strongyles, M. expansa, and C. parvum.
The present paper provides new data
regarding
parasitic
co-infections
in
crossbreeds of French Alpine and Carpathian
goats raised in an extensive system, with future
studies being required to follow the seasonal
evolution of these diseases.

The lungworm parasite called Dictyocaulus
filaria was not found in the present study by
using the modified Baermann method. The
absence of this parasite might be related to
41

Sci Parasitol 22(1):33-43, February 2021

ORIGINAL RESEARCH ARTICLE

ISSN 1582-1366

Acknowledgments

hazards of Dictyocaulus filaria infection in goats in
Qena, Egypt. PSM Vet. Res. 3(2):36-44.
Geurden T., Vercruysse J. 2007. Field efficacy of
eprinomectin against a natural Muellerius
capillaris infection in dairy goats. Vet. Parasitol.
147(1):190–193.
Geurden T., Thomas P., Casaert S., Vercruysse J.,
Claerebout E. 2008. Prevalence and molecular
characterisation of Cryptosporidium and Giardia
in lambs and goat kids in Belgium. Vet.
Parasitol. 155(1-2):142-145.
Hamby P. 2000. Alpine Breed History. Alpines
International Breed Club.
Islam M.S., Hossain M.S., Dey A.R., Alim M.A., Akter
S., Alam M.Z. 2017. Epidemiology of
gastrointestinal parasites of small ruminants in
Mymensingh, Bangladesh. J. Adv. Vet. Anim. Res.
4(4):356-362.
Kebede S., Menkir S., Desta M. 2014. On farm and
Abattoir study of Lungworm infection of small
ruminants in selected areas of Dale District,
Southern Ethiopia. Int. J. Curr. Microbiol. App.
Sci. 3:1139-1152.
Kyriánová I.A., Kopecký O., Šlosárková S., Vadlejch J.
2019. Comparison of internal parasitic fauna in
dairy goats at conventional and organic farms in
the Czech Republic. Small Rumin. Res. 175:126132.
Lambertz C., Poulopoulou I., Wuthijaree K., Gauly M.
2018. Endoparasitic infections and prevention
measures in sheep and goats under mountain
farming conditions in northern Italy. Small
Rumin. Res. 164:94-101.
Larsen M. 2006. Biological control of nematode
parasites in sheep. J. Anim. Sci. 84:133–139.
Matthews J. 1991. Outline of Clinical Diagnosis in
the Goat. Longman Publication, London, UK.
Mike T., Ecrshm C. 2017. Coccidiosis and
cryptosporidiosis in goats. Wintringham, North
Yorkshire YO17 8HX.
Mircean V., Cozma V., Gyorke A. 2011. Diagnostic
coproscopic în bolile parazitare la animale
[Coproparasitological diagnostic in parasitic
diseases in animals] [in Romanian]. Risoprint,
Cluj-Napoca, 23-35.
Panuska C. 2006. Lungworms of ruminants. Vet.
Clin. Food Anim. Pract. 22:583-593.
Roeber F., Jex A.R., Gasser R.B. 2013. Impact of
gastrointestinal parasitic nematodes of sheep,
and the role of advanced molecular tools for
exploring epidemiology and drug resistance –
an Australian perspective. Parasit. Vectors 6:113.
Șuteu I., Cozma V. 2012. Parazitologie clinică
veterinară [Clinical veterinary parasitology] [in
Romanian]. Vol. 2, Risoprint, Cluj-Napoca, 98103.

This research was supported by the University
of Agricultural Sciences and Veterinary
Medicine of Cluj-Napoca (USAMV Cluj-Napoca)
and by The Research Center for Surveillance,
Diagnosis, and Control of Zoonoses.
The authors would like to thank Vlad Cotuțiu,
for checking the English spelling and grammar.

References
Ardeleanu D., Pivodă C., Neacşu M., Ida A. 2007. Bioecological phenomenon of poly-parasitism –
actual major problem in breeding of sheep and
goats. Scien. P. A. Scien. Biotech. 40(2):309-317.
Bejan A., Bolfa P., Magda, C., Pop R., Mircean V., Cătoi
C. Cozma V. 2011. Morphological, histopathological
and
immunofluorescence
characterization of Cryptosporidium parvum
natural infection in goat kids from Romania.
Acta Vet. 61(5-6):609-619.
Charlier J., Rinaldi L., Musella V., Ploeger H.W.,
Chartier C., Vineer H.R., Mateus T.L. 2020. Initial
assessment of the economic burden of major
parasitic helminth infections to the ruminant
livestock industry in Europe. Prev. Vet. Med.
182:105-103.
Chartier C., Etter E., Hoste H., Pors I., Mallereau M.P., Broqua C., Mallet S., Koch C., Massé A. 2000.
Effects of the initial level of milk production and
of the dietary protein intake on the course of
natural nematode infection in dairy goats. Vet.
Parasitol. 92:1-13.
Canhão-Dias M., Paz-Silva A., de Carvalho L.M. 2020.
The efficacy of predatory fungi on the control of
gastrointestinal parasites in domestic and wild
animals – a systematic review. Vet. Parasitol.
283:109173.
Chen D., Zou Y., Li Z., Wang S.S., Xie S.C., Shi L.Q., Zhu
X.Q. 2019. Occurrence and multilocus
genotyping of Giardia duodenalis in black-boned
sheep and goats in southwestern China. Parasit.
Vectors. 12(1):102.
Cheryl K. 2009. The Field Guide to Goats, MBI
Publishing Company, 50-51.
Domke A.V.M., Chartier C., Gjerde B., Leine N., Vatn
S., Stuen S. 2013. Prevalence of gastrointestinal
helminths, lungworms and liver fluke in sheep
and goats in Norway. Vet. Parasitol. 194(1):4048.
Fereig R.M.M., Mohamed A.E.A., Ismail M.N.E., Ali
A.O. 2018. Occurrence, risk factors, and health

42

Sci Parasitol 22(1):33-43, February 2021

ORIGINAL RESEARCH ARTICLE

ISSN 1582-1366

Trusca V., Alecu M. 2005. Romania’s Third National
Communication on Climate Change under the
United Nations Framework Convention on
Climate Change. Grue and Hornstrup, Holstebro.
28. Retrieved January 5, 2020 from unfccc.int
database
https://unfccc.int/resource/docs/
natc/romnc3.pdf

Wafula M.D. 2019. Pattern of Occurrence of
Gastrointestinal Helminthiasis in Dairy Goat
Breeds within Trans Nzoia County, Kenya. S.
Asia. J. Parasitol. 1-7.
https://www.igagoatworld.com/uploads/6/1/6/2/
6162024/03_grosu_h_romania_09.04.2014.pdf,
10-14.

43

