Med. Weter. 2023, 79 (9), 473-477

Praca oryginalna

DOI: dx.doi.org/10.21521/mw.6795

473

Original paper

Efficacy of albendazole and paromomycin treatments

against natural Giardia spp. infection
in calves

®ONUR KOSE', ®REYDA KIYICI?, ® MUSTAFA FURKAN PALA', ®RAMAZAN ADANIR",
® BAYRAM KUDRET KARAAYVAZ?, ®MEHMET KARACA?3, @HASAN ALTAN AKKAN?3

'Department of Parasitology, *Department of Internal Diseases, Faculty of Veterinary Medicine,
Burdur Mehmet Akif Ersoy University, Istiklal Campus, Burdur, Turkey
2Burdur Food Agriculture and Livestock Vocational School, Burdur Mehmet Akif Ersoy University,
Istiklal Campus, Burdur, Turkey

Received 14.04.2023 Accepted 05.05.2023

Kose O., Kiyici R., Pala M. F.,, Adanir R., Karaayvaz B. K., Karaca M., Akkan H. A.
Efficacy of albhendazole and paromomycin treatments against natural Giardia spp. infection in calves

Summary

The aim of the present study was to evaluate and compare the efficacy of albendazole and paromomycine
treatments against natural Giardia spp. infection in calves. The calves were divided in two groups of six animals
each with similar parasitic loads of Giardiaspp. cysts. Albendazole (20 mg/kg) and paromomycin (50 mg/kg)
were administrated orally to group A and group P, respectively, for three consecutive days. The efficiacies of
drugs evaluated by analyzing the reduction in cyst excretion in native fecal examinations on days 0, 3, 7, 10,
14, 21 and 28. In addition, percentages of reduction for days 3, 7, 10, 14, 21 and 28 according to day 0 were
evaluated. The geometric mean of fecal cyst excretion in both groups started to decrease from the 3™ day,
in paromomycin group the decrease continued steadily throughout the examination days starting from the
34 day, despite that in the albendazole group the cyst amount increased in the 7" day and then decreased
again. Cyst excretion reached zero in all animals at the 21* and 28" days in group P and group A, respectively.
The percentage of reduction started with a high rate of 47.72% on the third day and reached 100% on the
21* day in the paromomycin group. In the albendazole group, the percentage of reduction started with a rate
0f 35.29% on the third day and reached 100% on the 28" day. As a result, paromomycin was found to be more
effective compared to albendazole in terms of both the regularity of the mean cyst reduction and the time it

takes for the cyst excretion to reach zero.
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Giardiasis is a worldwide enteric infection of various
animals and humans caused by flagellated protozoan
parasite Giardia species (1, 20). The trophozoite form
of'the parasite attaches to the intestinal mucosa, leading
to the decrease of the microvillus surface area, reduces
intestinal enzyme activity, and increases intestinal
transit (15). Therefore, these pathological changes may
cause bloating, malabsorption, diarrhoea, weight loss
and growth retardation (3, 4, 8). The invasion is of high
importance among companion animals, livestock and,
of course, humans. The disease is especially important
in livestock animals because of it leading to the reduc-
tion of productivity. One of the most important aetio-
logical agents responsible for calf diarrhoea is Giardia
intestinalis (synonims: G. duodenalis, G. lamblia) (13,
18). Invasion depends on many factors and can range

from asymptomatic to acute with gastroenterological
symptoms. Although it may be asymptomatic in some
cases depending on the patient’s immune system and
the severity of the infection, infected animals shed the
cysts of the parasite with faeces for several weeks (25)
and cause contamination of the environment such as
water resources (8). Therefore treatment of infected
animals is essential for control of the disease, preven-
tion of environmental contamination, and avoiding
economic losses.

Treatment of giardiasis is mainly based on drug ad-
ministration for elimination of parasites and supportive
applications for compensation of fluid and electrolyte
loss because of diarrhea and malabsorption. Several
drug options such as nitroimidazoles (metronidazole,
tinidazole, dimetridazole, ipronidazole), nitazoxanide,
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Fig. 1. Giardia spp. cyst (A) and trophozoite (B) forms in native fecal examination (40 X objective, scalebar 20 pm), trophozoite

form (C) in Giemsa staining (100 x objective, scalebar 10 pm)

furazolidone, quinacrine, benzimidazoles (albenda-
zole, mebendazole, fenbendazole), chloroquine, paro-
momycin and secnidazole can be used for treatment
(9, 11, 23, 24). However, there are some limitations
for use of some of these drugs such as quinacrine can
easily cross the placenta, metronidazole and furazoli-
done are mutagenic (26), metronidazole may also cause
anorexia and diarrhoea and they are not legal to use in
food animals (19).

For the last few decades, studies are being carried
out to find more effective and safe treatment options
for Giardia spp. infections. Albendazole, a member of
the benzimidazole group, has an inhibitor role for the
attachment of Giardia spp. trophozoites to the intesti-
nalmucosa. This inhibition provided by inhibiting the
polymerization of tubulin to microtubules, which are
major components of flagella, the median body, and the
ventral disk of the parasite (6, 12, 21). Another drug
paromomycin is an antibiotic in the amino glycoside
group, which interferes with the 50S and 30S ribosomal
subunits and cause misreading of mRNA codons, thus,
protein synthesis of the G. lamblia is inhibited (7).

There are various studies about the treatment effec-
tiveness of these drugs against giardiasis in veterinary
practice. Xiao et al. (26) tested the efficacy of alben-
dazole and fenbendazole against giardiasis in calves
and reported that both drugs appear to be effective in
suppressing cyst excretion. Geurden et al. (9) reported
the efficacy and safety of paromomycin against experi-
mentally Giardia spp. infection in calves and they em-
phasized the efficacy of paromomycin is comparable
to the efficacy of both fenbendazole and albendazole
treatments. In another study, the treatment efficacy of
fenbendazole combined with environmental measures
against natural giardiasis in calves was investigated
and significant cyst reduction and clinical improve-
ment were reported (10). Albay et al. (2) compared the
therapeutic effect of 20 mg/kg albendazole, 50 mg/kg
and 100 mg/kg paromomycin for 3 successive days
in lambs naturally infected with giardiasis and found
paromomycin to be more effective than albendazole.

In the present study the aim was to evaluate and
compare the treatment efficacies of albendazole and
paromomycin as noticed above (9) against natural
Giardia spp. infection in calves.

Material and methods

The present study was approved by Burdur Mehmet
Akif Ersoy University Animal Experiment Ethic Commit-
tee dated 16.02.2022 in accordance with decision number
862. In addition, written informed consent was obtained
from the owners for the participation of their animals in
the present study.

The materials of the present study consisted of 12 3-8
month old Holstein and Simental breed calves, obtained
from a cattle farm in the Burdur province of Turkey. The
calves were dehydrated and Giardia spp. cysts (Fig. 1) were
detected in 12 calves in the native fecal examinations per-
formed to reveal the etiology of diarrhea cases. In the period
of a week, fecal samples were taken from each calf three
times directly from the rectum using sterile plastic gloves
with an interval of one day, stored at +4°C and examined for
Giardia spp. cysts in the laboratory within 24 hours using
the native examination method. The native examination
method is briefly based on the principle of examining a drop
(0.05 ml) taken from the homogeneous mixture obtained
after 1 g of fecal sample treated with 1 ml distilled water.
Calves with Giardia spp. cysts found in at least one or more
of the three fecal samples of each animal were considered
positive and included to the study.

The calves were divided in groups randomly in order to
obtain two groups of six animals each with similar parasitic
loads of Giardia spp. cysts for day zero. All animals were
treated for ethical reasons, therefore there was no control
group. Albendazole administrated to group A at the dose of
20 mg/kg and paromomycin was administrated to group P
at 50 mg/kg dose. Both drugs were administrated orally for
three consecutive days.

The evaluation and comparison of treatment efficiacies of
drugs was based on analyzing the reduction in cyst excre-
tion in native fecal examinations. The fecal cyst excretion
amounts of the animals in the groups on days 0 (before
treatment), 3, 7, 10, 14, 21 and 28 were determined by
counting 10 microscope fields on an 18 x 18 coverslip under
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a 40 x magnification objective. The geometric mean (GM)
of the fecal Giardia spp. cyst excretion of the groups were
calculated by taking the average of the cyst amounts of the
animals in the groups. Percentages of reduction for days 3,
7,10, 14, 21 and 28 according to day zero were calculated
via the following formula:
% Reduction = [(GMytore — GM41e:)/ GM, gre] < 100 (10).
In addition, food and water samples given to animals were
examined in terms of Giardia spp. cyst and trophozoites.
Statistical analysis was performed using Pearson chi-
square test with the help of MiniTab16 Statistics program.
The Chisquare test was used to comparethe differences of
reduction percentages compared to day zero in the geomet-
ric mean of cyst excretion on days 3, 7, 10, 14, 21 and 28
among the groups. Observed differences were considered
to be statistically significant when P < 0.05.

Results and discussion

Clinically, paste-like yellowish-brown faeces and
retardation in growth were detected in infected calves,
but it was reported in the anamnesis that there was no
decrease in feed and water consumption.

No cyst or trophozoites were detected as a result of
food and water examination. No adverse affects of both
drugs were observed during and post treatment period.

The geometric mean of the fecal Giardia spp. cyst
excretion of groups before (D 0) and after treatment
(D 3,7,10, 14, 21, 28) were given in Table 1.

The therapeutic efficacies of the drugs were evalu-
ated according to the percentage of reduction in the
amount of cysts output with the feces of the animals
in both groups.

As seen in Figure 2, the geometric mean of cyst ex-
cretion in both groups were starting to decrease from
the 3" day, in the paromomycin group decrease contin-
ued regularly throughout the examination days starting
from the 3" day, despite that in the albendazole group
cyst amount increased in the 7" day then decreased
again. Cyst excretion reached zero in one calf at the
3 day and in all animals at the 21 day in paromo-
mycin group. However, cyst excretion reached to zero
in two calves at the 10" day, in four calves at the 21
and in all animals at the 28™ day in albendazole group.

In the paromomycine group, the percentage of reduc-
tion started with a high rate of 47.72% on the third day,
there was no increase, even a slight decrease on the
seventh day, then gradually increased in the following
days and reached 100% on the 21* day. In the alben-
dazole group, the percentage of reduction started with
a rate of 35.29% on the third day; however, no
reduction was observed on the seventh day. Then
the percentage of reduction started with a high
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Tab. 1. The geometric mean of the fecal Giardia spp. cyst
excretion of groups on before and after treatment days

Days
Treatment groups
0 3 7 10 14 21 28
Albendazole (A) 17 11 17 7 6 0.6 0
Paromomycine (P) 22 11 10 4 1.3 0 0
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Fig. 2. The geometric mean of the fecal Giardia spp. cyst
excretion of groups on before and after treatment days

In the present study, the aim was to evaluate and
compare the treatment effects of albendazole and
paromomycine in natural Giardia spp. infections in
calves as Geurden et al. (9) emphasized. According
to the results; it is seen that paromomycin is more
effective compared to albendazole in terms of both
the regularity of the geometric mean of cyst reduction
(cyst-suppressing effectiveness) and the time it takes
for the cyst excretion to reach zero in the animals in
the group. In a previous study (2), paromomycin was
found to be more effective than albendazolein natural
Giardia spp. infection in lambs in terms of both the
time it takes for the cyst excretion to reach zero and
cyst-suppressing effect. Results of both studies are
similar and suggests that paromomycin is more effec-
tive (faster and better at cyst supperssing) compared
to albendazole in natural Giardia spp. infections.
Paromomycin lead inhibition on protein synthesis
and albendazole cause inhibition on attaching of tro-
phozoites to the intestinal mucosa, therefore different
mechanisms of drugs can be considered one of the
most important reasons for the difference in treatment
efficacies among the two drugs. On the other hand, the
present study only represents results based on a native
fecal examination method. Immunological tests for the

Tab. 2. Reduction percentages of days 3, 7, 10, 14,21 and 28 compared
to day zero in the geometric mean of fecal cyst excretion

rate of 58.82% again on the 10" day, gradually
increased in the following days and reached 100%

on the 28" day. It was noted that the differences
between the reduction rates of the groups on days

7 and 14 compared to day zero were significant
(P <0.05) as seen in Table 2.

Days
Treatment groups
0-3 0-7 0-10 0-14 0-21 0-28
Albendazole (A) 35.29% 0% 58.82% | 64.70% | 96.47% | 100%
Paromomycine (P) | 47.72% | 46.36% | 81.81% | 94.09% | 100% 100%
P-value 0.358 0.000 0.114 0.013
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diagnosis of Giardia specific antigens and real time
pcr methods may give much more reliable results,
therefore further studies are needed to better evaluate
the efficiacies of these drugs.

There are several studies carried out to evalute the
anti-giardial effectiveness of various drugs. Efficiacies
of albendazole and fenbendazole against Giardia spp.
infection in calves were evaluated in a study (26) and
both drugs were found to be effective in suppressing
cyst excretion. However, it was reported that some
animals in the albendazole group still had low Giardia
spp. Cyst excretion after treatment, similarly in the
fenbendazole group; although the cyst output was
zero in all animals one week after treatment, a small
amount of cyst output started in some calves. In an-
other study, fenbendazole was found effective in the
elimination of Giardia spp. infections in calves, but it
was emphasized that duration of treatment, not dose,
is the most important factor when treating calves for
giardiosis with fenbendazole and repeat treatments
may be required in reinfected animals (16). In a repeat
treatment study, fenbendazole was administered to
experimentally Giardia spp. infected calves and this
treatment repeated on days 30 and 60 (15). As a result,
it was reported that fenbendazole significantly reduced
the number of the cysts; however, fecal cyst excretion
returned to control levels within two weeks following
treatment, for every treatment period (15). Three doses
of (25, 50, 75 mg/kg) oral paromomycin were evalu-
ated against experimentally Giardia spp. infection in
calves in another study (9). It was reported that all
animals, except one in the group treated with 75 mg/kg,
were re-excreting cysts within 2 to 3 weeks after treat-
ment and this efficacy and post treatment infection
pattern was found to be similar to previous studies (15,
16, 26). Similarly, in the present study, although paro-
momycin and albendazole treatments leading to cyst
excretion reached zero at day 21 and 28 respectively, it
seems that cyst excretion and therefore environmental
contamination lasted at least three more weeks after
treatment for both two treatment groups. It has been
stated that some Giardia spp. trophozoites may have
survived treatment or animals may reinfected from
contaminated environment, hence this may lead to
re-occurence of cyst output for a while after treatment
(9). The cyst form of Giardia spp. can stay an infec-
tive one up to seven and eleven weeks in feces, soil
and water, respectively, at 4°C (17). In addition, even
a small amount of cyst is sufficient to initiate an infec-
tion (5), and in ruminants the specific immune response
to giardiasis does not develop very quickly (14, 27).
Therefore, the results of the present study and previous
studies mentioned above seem to indicate that mere
treatment of infected animals is not enough for preven-
tion and control of giardiasis; additional applications
such as environmental disinfection are required, which
is suggested by researchers (9, 15, 16, 26). To evaluate
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this need, Geurden et al. (10) combined fenbendazole
administration with environmental measures such as
removal of bedding, thorough cleaning and ammonia
10% disinfection or relocation of the treated animals
to a Giardia spp. free environment. It was reported
that these protocoles lead to a significant reduction
of the cyst output at least 4 weeks after treatment,
a low environmental infection pressure and prevent-
ing clinical symptoms for at least 4 months post treat-
ment period (10). There are also studies reporting that
a single dose of secnidazole results in a short-term and
effective cyst reduction. Efficacy of 30 mg/kg single
dose secnidazole in calves naturally infected with
G. duodenalis was evaluated in a study (22) and it was
reported that geometric mean of cyst excretion revealed
100% reduction on the 7™ and 10" days. However, it
seems that cyst excretion lasted at least one more week
after treatment. In another study (23), 10 mg/kg oral
secnidazole was concluded to be 100% effective in
eliminating the cyst excretion in natural Giardia spp.
infection in calves. However, as a result of this study
(23), fecal samples of most treated animals (83.3%)
remained free of cysts, therefore it is understood that
some of the treated animals (16.7%) continued cyst
excretion and environmental contamination.

Although each drug has different degrees of effec-
tiveness, it can be concluded according to the results
of the mentioned studies (9, 10, 15, 16, 26) that envi-
ronmental hygiene applications should not be ignored
in addition to the treatment of infected animals in order
to prevent contamination.
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