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ABSTRACT
Objective: This study aimed to evaluate the prevalence, abundance, and identification of genera 
of gastrointestinal parasites in buffaloes belonging to an establishment in Villa Oliva, Ñeembucú 
Department, Paraguay.
Materials and Methods: A total of 117 buffaloes were included in the study and divided into three 
groups of 39 (n = 39) animals—Group 1: = <12 months (G1); Group 2: = <36 months (G2); and 
Group 3: >37 months (G3). All samples were tested using the saturated salt flotation. Eggs and 
oocyte counts were determined using McMaster’s method. Recuperation of larvae 3 was carried 
out after coproculture using the Baerman technique. Identification was based on morphological 
identification keys.
Results: The presence of eggs and/or oocysts of parasites belonging to Cestoda, Protozoa, and 
Nematoda was noted. The prevalence of gastrointestinal nematode (GIN) was 36.75%. The high-
est abundance was observed in G1. After coproculture Moniezia expanza, Eimeria spp., and 
Haemonchus spp.; Teladorsagia spp./Ostertagia spp. were also identified. It is also observed 
that the incidence of nematode parasite infestation in female buffalo is high compared to males; 
however, in terms of microparasites, it is the opposite. According to our results, as buffalo age 
increased, parasite loads decreased considerably.
Conclusion: Those results may link factors between hosts and the environment with the ability 
to maintain gastrointestinal infestation at levels that do not compromise health and body condi-
tions. This study presented results of the prevalence, abundance, and identification of GINs from 
buffalos of Paraguay for the first time.
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Introduction 

Buffaloes (Bubalus bubalis) are popularly known as black 
gold in South Asia. There are approximately 2,00,000,000 
buffaloes in the world, mostly concentrated in India, 
Pakistan, and China, with 97% of the world’s population 
[1]. In America, buffaloes are concentrated in Brazil with 
more than 3.5 million and Venezuela with 2.1 million. In 
Paraguay, 15,000 heads of buffalo were reported [2].

Interactions between coccidia (microparasites), cesto-
des, and nematodes (macroparasites) have been well docu-
mented in buffaloes; these co-infections of gastrointestinal 
parasites cause serious economic losses in ruminants due 
to reduced milk production, low fertility, decreased work-
ing capacity, the cost of treatment, reduced body weight 

gain in young animals, and also increased susceptibility to 
other diseases [3,4,5].

Buffaloes have shown an excellent ability to adapt to 
the American tropics because they originate from tropi-
cal and subtropical areas of western Asia and have been 
selected naturally for their rusticity and adaptation to a 
medium of extreme marginality [6]. However, warm and 
humid climatic conditions in these areas are favorable for 
the development, survival, and translation of parasite-free 
life stages [7]. Knowledge of a specific pathogen is essen-
tial for establishing control measures for any disease [8,9].

Epidemiological knowledge of parasitic infections is 
very important to adopt effective control measures that 
reduce economic losses in animals [9] since several risk 
factors, such as health status, age, and sex, influence the 
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prevalence of gastrointestinal parasites in animals. The 
mortality of the young is considered one of the main causes 
of losses in buffalo cattle production. Young animals’ mor-
tality ranges from 7.1% to 17.9%, especially in the year of 
life [10].

The present study aimed to record the presence of 
gastrointestinal parasites in buffaloes for the first time in 
Paraguay. The data will help to understand the importance 
of gastrointestinal parasites for buffaloes and to learn 
about this alternative species to produce high-quality meat 
adapted to this country where the prevalence of gastroin-
testinal nematodes is high in cattle on natural pasture.

Materials and Methods

Ethical approval

All ethical concerns were considered during fecal sample 
collection from the study animals. For further compliance 
with ethical standards, mutual consent was made between 
the animal owner and investigators by briefing the study’s 
objectives. Stool collection is a part of routine veterinary 
procedures without any traumatic method. The work pro-
tocol was approved by the Scientific Committee of CEMIT.

Area of study

The buffalo belongs to the estancia San Luis, located 
in the town of Villa Oliva, Department of Ñeembucú, 
Paraguay (25°98 S, 57°81°01N). The animals correspond 
to the so-called water buffalo (B. bubalis), mestizos of the 
Mediterranean, and Murrah breeds.

Sample selection and collection

The buffaloes are divided and identified by category by age. 
Each of the sampled animals was identified by a unique 
code, and data regarding age and sex were recorded. A 
total of 117 animals were included randomly in the study 
and divided into three groups of 39 (n = 39) animals, as 
detailed in the following—Group 1: = <12 months (male/
female) (G1); Group 2: = <36 months (male/female), with 
identification (G2); and Group 3: = >37 months (G3). The 
animals in this establishment were not subjected to a 
deworming or antiparasitic scheme after, during, or before 
the study. The management system is free grazing in wet 
and dry areas. The fecal samples were taken, while the buf-
faloes were immobilized in the cattle crushes. Fecal sam-
ples were taken directly from the rectum with a palpation 
sleeve previously moistened with Vaseline®. The samples 
were stored in the same plastic sleeve, tying them, previ-
ously removing most of the air, to later be stored in an iso-
pored container with ice to avoid the development of the 
eggs during transport [3,11].

Sample preparation for parasitological screening

Fecal samples were examined utilizing established parasi-
tological screening methods for intestinal parasites, spe-
cifically the simple salt flotation procedure succeeded by 
sedimentation and direct saline observations. All animals 
exhibiting 50 eggs per gram (EPG) and/or 50 oocysts per 
gram (OPG), corresponding to the microscopic identifica-
tion of a strongyle egg or a coccidia oocyst, respectively, 
were deemed positive for parasitic infection [12–14].

Morphological identification and quantification

The parasite eggs/oocysts, larvae, and cysts were ana-
lyzed and classified to the genus level using microscopy, 
following morphological identification keys [15,16]. The 
modified McMaster technique was employed for quanti-
tative analysis to quantify eggs/OPG of feces (EPG/OPG) 
[14]. All samples were subsequently processed using the 
Baermann approach by placing the larval culture imme-
diately into conical sedimentation flasks filled with water 
and allowing it to sit for 12 h [17].

Calculation of prevalence and abundance

Prevalence (positive number/total sampled) and abundance 
(egg or oocyst count/gram feces) values were calculated 
according to age and sex and expressed in percentage [18–21]. 
Abundance is the arithmetic mean of the parasite load [22].

Index of importance of the number EPG/OPG

The importance of the number of EPG/OPG was based on 
the following classification—negative: (0 EPG/OPG), mild 
infection: (<200 EPG/OPG), moderate infection: (<700 
EPG/OPG), and high infection: (>700 EPG/OPG) consid-
ered accumulators of parasites [14].

Statistical analysis

Data were analyzed for differences among groups (G1–
G3) and males and females using one-way ANOVA, with 
a significant level (p-value) reported. p < 0.05 Turkey 
examination. Statistical analyses were conducted using 
the Prisma® software. Generalized linear models were 
employed to identify the primary predictors of parasite 
infections, with model selection conducted on the depen-
dent variables: egg counts and oocyst counts per class. 
Co-infecting parasite loads were modeled as logarithms 
(fecal egg count +1) for Nematoda and logarithms (oocyte 
count +1) for Protozoa, serving as independent variables. 
Host age was incorporated into the models as a categorical 
variable (1, 2, and 3) due to its superior fit, which denotes 
the category as a linear predictor.
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Results and Discussion

Prevalence and index of importance of parasites in 
buffaloes

Throughout the study period, 117 fecal samples from the 
buffalo herd were analyzed, revealing that 43 samples were 
infected with one or more species of gastrointestinal par-
asites, resulting in an overall prevalence of 36.75%. The 
eggs and larvae were enumerated and classified by phylum 
as nematodes, cestodes, and protozoa. The overall preva-
lence was 22%, 12%, and 3% for Nematoda, Cestoda, and 
Protozoa, respectively. Table 1 illustrates the prevalence and 
significance of gastrointestinal parasitism in the sampled 
animals.

The assessment of parasitic infestation must be 
conducted comprehensively, as it relies on the inter-
play among the parasite, host animal, and pasture. The 
reduced levels lead to the expulsion of eggs and/or 
oocysts in the Nematoda, Cestoda, and Protozoa phyla, 
substantiating the concept of inherent resistance in buf-
faloes relative to bovines [22]. Due to the low egg count 
in animals under 1 year of age and the lack of eggs in a 
significant proportion (<700EPG) of samples from adult 
animals.

The prevalence of both nematodes and coccidia was 
lower in older age categories and differed by sex (p > 0.05)  
(Fig. 1). The lower prevalence and HPG/OPG values 
obtained in adult animals are related, among other 
things, to the development of immunity toward para-
sites by age (G3 2.3, 0, and 2.3 in Nematoda, Cestoda, 
and Protozoa, respectively). Some of the animals in G3 
were pregnant at the time of the study. The low prev-
alence of infestation in females could be explained 
by the stimulatory effect of estrogens on the immune 
system. This suggests a protective hormonal effect, 
whereas, in males, testosterone suppresses such a 
response [5,23–26].

Abundance of gastrointestinal parasite infection

The abundance of infection was measured in terms of 
EPG/OPG by phylum. The Nematoda has an egg count 
ranging from 0 to 240 eggs/gm. The protozoa had an 
oocyte count that ranged from 0 to 240 oocysts/gram, 
and the Cestoda ranged from 0 to 1200 eggs/g. The abun-
dance and importance of gastrointestinal parasitism 
in the sampled animals are shown in Figure 1, Table 1, 
Figure 2 and Table 2.

The highest abundance was observed in G1 in the Cestoda 
(57.00 ± 220.01 (p > 0.05). G1 presented differences 
in eggs and oocyte excretion with G2 and G3 (p < 0.05). 
Parasite abundance was also higher in calves and juveniles 
compared to the adults (G2 and G3).

Identification of parasites and coinfections

The macroparasite species identified after coprocul-
ture were three genera of nematodes: Haemonchus 
spp., Ostertagia spp., and Teladorsagia spp. In addition, 
the cestode M. expanza has been identified. Oocytes 
of Eimeria spp. were identified as microparasites. In 
total, eight animals presented coinfection, of which the 
Nematoda–Protozoa coinfection was seven of eight ani-
mals and Nematoda–Cestoda one of eight, as observed 
in Figure 3.

Because nematode egg counts also reflect differences in 
parasite fecundity, variation in worm fecundity decreased 
with coinfection [5], and microparasites and nematodes 
were positively associated with infection abundance anal-
yses. Increased Nematoda egg counts in young buffaloes, 
but not in adults, where it was associated with increased 
odds of coccidia infection.

The abundance of microparasites is higher in buffaloes 
co-infected with nematodes. We can also observe that, in 
G3, where the infestation rate is low or even null, we had a 
population of pregnant females. This low infestation rate is 
possible because, in females, estrogens increase the capac-
ity of the monocyte–macrophage system to phagocytose 
antigenic particles and increase humoral immunity, while 
male hormones tend to suppress the humoral and cellular 
response [27].

In combination, the release of parasites related to the 
condition of host immune control and hypobiosis can give 
rise to a large number of infectious stages in the environ-
ment during a period when many hosts are less capable of 
defending themselves against invasion by parasites, leading 
to a strong seasonal signal in the parasite, which could coin-
cide with the peripartum and high mortality rate in the first 
year of life.

The abundance in the class Nematoda was higher in the 
female buffalo compared to the male buffalo, but the nema-
tode egg count did not vary between sexes. On the contrary, 
the abundance of coccidia was higher in male buffaloes. We 
should note that these results may also have been influenced 

Table 1. Number of infected and percentage of infection by 
phylum.

Phylum /importance Nematoda
n (%)

Cestoda
n (%)

Protozoa
n (%)

Negative (0) 91; 77% 113; 97% 104; 89%

Mid infection (0 ≥ 200) 24; 21 % 2; 2% 10; 9%

Moderate infection (200 ≥ 700) 2; 2% 1; 0,5% 3; 2%

High infection (>700) 0; 0% 1; 0,5% 0; 0%

N 117 117 117

Where n represents the number of positives and N is the total number of 
animals.
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Figure 2. Abundance expressed in mean and SD of EPG/OPG by Groups G1, G2, and G3, and 
by Class (Nematoda, Cestoda, and Protozoa).

Figure 1. Mean prevalence by group and sex in buffaloes G1 had the highest prevalence (A, 
47.5%) compared to G2 and G3 (sample size for each group: N = 39). G1 had the highest 
prevalence (A) 47.5% compared to G2 and G3 (sample size for each group: N = 39). (B) Females 
had a lower estimated prevalence compared to buffalo males in Nematoda (46% ± 53%), 
while in the Protozoa class, the females had 69% compared to 30% of males (B). Indicates 
significant differences at p < 0.05.
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by variations in worm fecundity because our analyses were 
based on fecal egg counts rather than parasite load [5].

Conclusion

In the context of this study, the parasite burdens in the 
animals did not result in clinical illness. The present study 
has certain drawbacks. Initially, adjacent human fecal sam-
ples were not analyzed, which would provide insight into 
whether the parasites shared by both calves and humans 
are the same. The study is only focused on the morphom-
etry of the parasites. Histological or molecular techniques 
would verify the parasites at the species and strain levels. 
Standard standards have been adhered to in the process-
ing, examination, and identification of parasites to mitigate 
any biases in the study. 
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