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Abstract:
							                           

 Objective. In the present study the aim was to establish the efficacy of 30 mg/kg single dose secnidazol in calves naturally infected with Giardia duodenalis. Materials and methods. In an attempt to perform original study a total of 18 calves, from various breed, age and of both sexes were enrolled. Diagnosis was based on detection of trophozoit and/or cysts on fecal flotation among calves naturally infected with G. duodenalis, besides by use of rapid diagnostic test kits working with solid phase immunochromatographic principles and β-giardin nested- Polymerase Chain Reaction aplication. Cyst count per gram of feces were performed among days 0, 3, 7 and 10 in all cases. On days 0 and 10 hematological (WBC, RBC, HCT, MCHC, PLT) and serum biochemical (ALT, AST, creatinine, urea) values were determined. Results. Two different groups of calves composed of secnidazole group (n:9) and control group (n:9) were enrolled. Among calves enrolled in treatment group secnidazole was administered at a single dosage of 30 mg/kg perorally on day 0, whereas control group were left without any active ingredient. Cyst count per gram feces,  hematological and serum biochemical values were analyzed among groups and intragroup comparisons. Giardia duodenalis assemblage A3 was detected in all 18 calves. On days 3, 7, and 10 there was significant  (p˂0.001) reduction in cyst excretion; whereas evaluation of mean geometric cyst excretion revealed 100% reduction on days 7 and 10. Among two group statistical analysis of hematological and serumbiochemical variables revealed no statistical significance on days 0 and 10. Conclusions. In conclusion secnidazole at a single dose of 30 mg/kg might be practically appliable, reasonably priced, safety, completely effective and causing rapid recovery treatment protocole for therapy of calves with Giardiasis.  



Keywords: Giardia duodenalis,  calf,  β-giardin nested PCR,  secnidazol, treatment.
		                         


Resumen:
						                           

 Objetivo. En el presente estudio se pretendía establecer la eficacia de 30 mg / kg de dosis única de secnidazol en terneros naturalmente infectados con Giardia duodenalis. Materiales y métodos. En un intento de realizar un estudio original, se matricularon 18 terneros, de distintas raza, edad y de ambos sexos. El diagnóstico se basó en la identificación de trofozoítos y /o quistes en la flotación fecal entre terneros naturalmente infectados con G. duodenalis, además de utilizar kits de diagnóstico rápido que funcionan con principios inmunocromatográficos en fase sólida y aplicación de Reacción en Cadena de Polimerasa anidada con β-giardina. El conteo de quistes por gramo de heces se realizó entre los días 0, 3, 7 y 10 en todos los casos. En los días 0 y 10 se determinaron los valores hematológicos (WBC, RBC, HCT, MCHC, PLT) y suero bioquímico (ALT, AST, creatinina, urea). Resultados. Se inscribieron dos grupos diferentes de terneros tratados con secnidazol (n: 9) y el grupo control (n: 9). Entre los becerros incluidos en el grupo de tratamiento se administró secnidazol en una dosis única de 30 mg/kg oralmente al día 0, mientras que el grupo de control se dejó sin ningún ingrediente activo. Se analizó el conteo de quistes por gramo de heces, valores hematológicos y bioquímicos de suero entre grupos y comparaciones intragrupo. Giardia duodenalis ensamblaje A3 se identificó en los 18 terneros. En los días 3, 7 y 10 hubo una reducción significativa (p˂0.001) en la excreción de quistes; Mientras que la evaluación de la excreción geométrica promedio de quistes reveló una reducción del 100% en los días 7 y 10. Entre los dos grupos de análisis estadístico de las variables hematológicas y sero-bioquímicas no reveló significación estadística en los días 0 y 10. Conclusión. En conclusión secnidazol en una dosis única de 30 mg/kg podría ser prácticamente aplicable, a un precio razonable, la seguridad, completamente eficaz y causando un tratamiento de recuperación rápida protocolo para la terapia de terneros con Giardiasis.  



Palabras clave: Giardia duodenalis,  calf,  β-giardin nested PCR,  secnidazol,  tratamiento.
                                








INTRODUCTION


 The protozoan Giardia duodenalis (syn. Giardia intestinalis, Giardia lamblia) has emerged as a significant parasite of livestock (1). Several previous reports indicated giardiasis in calves with changing prevalences and molecular analysis (2,3,4,5,6,7,8,9,10,11). Zoonotic Giardia duodenalis assemblage subgenotype A has been reported in up to 20% of either pre-weaned calves and post-weaned calves (12,13,14,15). 

 Even though livestock have emerged as a significant host for giardiasis, relatively few researches analyzed the efficacy of treatment in calves. Traditional anti-giardial armamentarium is composed of nitroimidazole compounds as first choice for many years (16,17) on the field and researches in veterinary Medicine. Given the latter compounds partial efficacy, cases refractory to therapy applications are widely observed (18). Given metronidazole as the most significant member of the nitroimidazole class available for therapy of giardiasis, the U.S. Food and Drug Administration has never approved it and resistance to metronidazole has been induced in vitro (19). It should not be unwise to draw suggestion that there is a necessity for establishing a new therapy choice in small ruminants. Thus in the present study, the purpose was to detect the efficacy of 30 mg/kg single dose secnidazol in calves naturally infected with Giardia duodenalis.





MATERİALS AND METHODS



Study design and calves population.
The present field study was enrolled among 18 calves from
two different farms, to those of special dairy farming operated as
single/individual enterprise located in Aydın. The calves had a history of
acute diarrheoa, of 2 different breeds (4 Simmental and other 14 Holstein
calves) of both sexes, at 20 to 75 days of age. The study protocol was approved
by the institutional laboratory animals ethics committee of Adnan Menderes
University HADYEK (with no:64583101/2014/119 and date 29/08/2014). Informed
written consent was obtained from owners resided on the farms prior to
initiation of the study. Necessary ethical guidelines were taken into
consideration. Enrolled calves with naturally occuring giardiasis (n=18) were
randomly (by coin toss) assigned into 1 of the 2 groups, as follows (Table 1).




Table 1.





Table 1. Group demographics enrolled in the
present study.









	

  Control group
  (n=9)
  

	

  placebo
  




	
  Treatment
  group (n=9)
  
	
  Secnidazole* 
  (30
  mg/kg,  Flagentyl® 500 mg
  tblt., Eczacıbasi, Turkey)
  






















 Both group of calves, were housed in seperate boxes for preventing cross-contamination during the study. At the beginning of the study on day 0, the individual boxes where the calves were kept, were disinfected with a quaternary ammonium product. All calves were clinically examined within necessary laboratory analysis. All calves initially were observed for the presence of giardiasis, by ZnSO4 flotation. Due to ethical concerns, only 9 calves were served as controls. Following completion of the study, all positive control calves were also treated with secnidazol.  


 Laboratory analysis 



 Haematological and serum biochemical analysis. Among aforementioned on days 0 and 10 hematological [(White blood cell (WBC), red blood cell (RBC), packed cell volume (HCT), mean corpuscular hemoglobin concentration (MCHC), platelet (PLT)] and serum biochemical (ALT, AST, creatinine, urea) values were determined in an attempt to diagnose the hematological alterations during giardiasis by use of Abacus junior Vet 5 hematology cell counter and Samsung biochemistry analyzer, respectively. Fot his purpose a total 10 ml of blood was withdrawn from jugular vein from each calf enrolled and immediately forwarded to the lab. 


 Fecal Examination. During the allocation period (10 days) all calves were screened on days 3,7, and 10. in an attempt to screen the presence/absence of Giardia sp. cysts. Initial day, before any drug administration, was designated as day 0 (D0), whereas D10 was denoted as the end of study. In each calf at least 2 native smear was used, in which fecal material was throughly mixed WITH 33% ZnSO4 solution then were transposed on to centrifuge tubes. Consequently, spinning in centrifuge [at 880 x g for 300 seconds] was achieved. Afterwards, selected and small portion of the fecal mixture was obtained, which then were transposed on a microscope slide covered with Lugol iodine. Achieved slide was observed under microscope, 40x power for probable determination of Giardia cysts. This was repeated twice for several samples obtained on D0. To those of solely mono infected calves with giardiasis were proven solely by microscopical examination. In addition Giardia antigen in calf feces were also analyzed with rapid immunochromatographic test kits for detection of giardiasis (Bovid-5  ®   Anigen, Korea, solid phase immunochromatographic assay for rapid diagnosis of antigens directed against Giardia sp., Cryptosporidium sp., Rotavirus, Coronavirus and Escherichia coli k99.  


 Assessment of treatment efficacy. Secnidazol treatment efficacy in calves involved in this research was assessed by microscopic examination of fecal samples collected on D0 and D10, for prevention of bias that would interfere due to probable reinfection, and measured based on the reduction in cyst output in 2 gropus of calves. Calculation of the reduction in cyst excretion was performed by use of the Henderson–Tilton formula, composed of geometric mean cyst counts similar to those of described previously by Geurden et al (21) and adapted by previous studies (22,23,24). 


 Molecular analysis. Among 18 calves involved in this research, DNA was extracted throughly from fecal material by use of QIAamp DNA Stool Mini Kit (Qiagen, Germany) taking into account the manufacturer’s manual. Polymerase chain reaction (PCR) analysis were occupied to genotype similar to what has been described previously by Lalle et al (25). Molecular analysis was performed via PCR amplification and sequencing of the 511 bp region of the β-giardin   gene.  


 Statistical analysis. Statistical analysis comprised SPSS statistical software package with version 15; SPSS Inc., Chicago, IL. Faecal cyst count and related data in secnidazol treatment and control groups were analyzed for normality by use of Kolmogorov–Smirnov test. Even if faecal cyst count was not normally distributed; therefore, the data were log-transformed to achieve near-normality. Wilcoxon test was used in an attempt to comperatively evlaute faecal cyst counts before (D0) and after secnidazol treatment (D10). Intragroup baseline cyst value was compared via Mann-Whitney U test. Probability (p<0.05) was deemed significant. Total data were shown as geometric mean and range.





RESULTS



Clinical findings. A total of 18
calves were enrolled (n=4 Simmental and n=14 Holstein calves). Calves were
randomly classified into the groups.The geographical locations of the
enterprises and demographic data regarding photos of the cases to those of
which were included and shown on Google map. (Figure 1). All small scaled farms
(Figure 2) were included were loctaed in Aydin municipality of Turkey with
geographic data: latitude:  
37.8502777778  , longitude:   27.8416666667  0. Clinical signs of diarrhoea were
observed among all calves as shown in figure 3.
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Haematological and serum biochemical analysis. Among aformentioned parameters there was
no intragroup or intergroup differences, as detected by mean values and
statistical analysis, which were shown in tables 2 and 3.




Table 2.





Table 2. Hematological
data mean and statistical values.









	

  Grup 
  

	

  Working  period
  

	

  Wilcoxon  test
  

	

  Mann-Whitney U
  test
  




	

  Day 0
  

	

  Day 10
  

	

  P value
  

	

  P value 
  (Day 0)
  

	

  P value 
  (Day 10)
  




	
	
  Mean WBC (109/l)
  



	
  Treatment
  
	
  8.3889
  
	
  7.0522
  
	
  0.214
  
	
  0.546
  
	
  0.863
  



	
  Control 
  
	
  7.4756
  
	
  8.2789
  
	
  0.314
  



	
	
  Mean RBC (1012/l)
  



	
  Treatment
  
	
  7.5944
  
	
  6.8033
  
	
  0.314
  
	
  0.136
  
	
  0.863
  



	
  Control 
  
	
  6.8711
  
	
  6.9489
  
	
  0.594
  



	
	
  Mean HGB
  (g/dl)
  



	
  Treatment
  
	
  9.0444
  
	
  8.4000
  
	
  0.514
  
	
  0.489
  
	
  0.63
  



	
  Control 
  
	
  9.6667
  
	
  10.0333
  
	
  0.483
  



	
	
  Mean HCT (%)
  



	
  Treatment
  
	
  29.16
  
	
  25.96
  
	
  0.314
  
	
  0.97
  
	
  0.08
  



	
  Control 
  
	
  31.50
  
	
  30.45
  
	
  0.678
  



	
	
  Mean MCV (fl)
  



	
  Treatment
  
	
  38.00
  
	
  37.00
  
	
  0.677
  
	
  0.796
  
	
  0.258
  



	
  Control 
  
	
  37.66
  
	
  38.97
  
	
  0.722
  



	
	
  Mean MCHC (pg)
  



	
  Treatment
  
	
  32.22
  
	
  29.13
  
	
  0.208
  
	
  0.387
  
	
  0.387
  



	
  Control 
  
	
  31.48
  
	
  31.60
  
	
  0.767
  



	
	
  Mean PLT (109/l)
  



	
  Treatment
  
	
  272.88
  
	
  361.77
  
	
  0.021
  
	
  0.436
  
	
  0.024
  



	
  Control 
  
	
  323.77
  
	
  289.88
  
	
  0.374
  



	
  WBC: leukocyte, RBC:
  erythrocytes, HCT: hematocrit, HGB: hemoglobin, MCV: mean erythrocyte volume,
  MCHC: mean erythrocyte hemoglobin concentration, PLT: thrombocyte N: number
  of animals
  

























Table 3





Table 3. Serum biochemical data mean and
statistical values









	

  Grup 
  

	

  Working 
  period
  

	

  Wilcoxon test
  

	

  Mann-Whitney 
  U test
  




	

  Day 0
  

	

  Day 10
  

	

  P value
  

	

  P value 
  (Day 0)
  

	

  P value
  (Day 10)
  




	
	
  Mean ALT (U/l)
  



	
  Treatment
  
	
  18.66
  
	
  18.78
  
	
  0.86
  
	
  0.94
  
	
  0.34
  



	
  Control 
  
	
  22.00
  
	
  41.00
  
	
  0.95
  



	
	
  Mean AST (U/l)
  



	
  Treatment
  
	
  39.33
  
	
  35.55
  
	
  0.59
  
	
  0.86
  
	
  0.39
  



	
  Control 
  
	
  39.66
  
	
  41.00
  
	
  0.34
  



	
	
  Mean
  Creatinine (mg/dl)
  



	
  Treatment
  
	
  0.86
  
	
  0,8933
  
	
  0.44
  
	
  0.73
  
	
  0.79
  



	
  Control 
  
	
  0.86
  
	
  0,8644
  
	
  0.91
  



	
	
  Mean Urea
  (mg/dl)
  



	
  Treatment
  
	
  19.33
  
	
  20.66
  
	
  0.44
  
	
  0.07
  
	
  0.09
  



	
  Control 
  
	
  21.44
  
	
  22.55
  
	
  0.35
  



	
  ALT: Alanine aminotransferase, AST: Aspartate aminotransferase
  



	
	
	
	
	
	
	























 Fecal Analysis.  



 Cyst excretion. Among 18 calves enrolled 7 of them presented cysts among fecal microscopic examination (Figure 4 and 5). Cyst counts and related results of the were presented in Table 3. Throughout the study period calves in control group remained positive with a significant cyst output, showing alteration on day 10 (ranged between 4000 to 140000) compared to the basline values (ranged 8000-48000), whereas there was no statistical significance. Contrarily treatment group calves showed cyst counts ranged between 8000-280000 on D0, whereas fecal samples without any detectable cysts of Giardia sp. included samples from all calves on days 7 and 10 (Table 3). On days 7 and 10, after secnidazol treatment, the percentage reduction in cyst excretion calculated based on geometric mean was 100%. In treatment group geometric mean for cyst excretion was significantly decreased (p<0.001) after treatment. Between groups there were significant differences on days days 3, 7, and 10 (p<0.01)(Table 4) .
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Table 4.





Table 4. G. duodenalis cyst scatter
in the control group and treatment groups were calculated as geometric mean (geom) (XG) and minimum-maximum (min-max) at each sampling
day (0. day before treatment and at 3, 7 and 10 days after treatment). Day 0
values reflect cyst distribution before treatment.









	
	

  Day 0 XG
  

	

  (min-max)
  

	

  Day 3 XG
  

	

  (min-max)
  

	

  Day 7 XG
  
  

	

  (min-max)
  

	

  Day 10 XG
  

	

  (min-max)
  




	

  Control group
  

	
  15979.93a
  
	
  8000-48000
  
	
  14035.64
  a
  
	
  4000-256000
  
	
  12924.98
  a
  
	
  4000-80000
  
	
  20592.60
  a
  
	
  4000-140000
  



	

  Treatment
  group
  

	
  29063.92
  a
  
	
  8000-280000
  
	
  6.31 b
  
	
  0-4000
  
	
  0 b
  
	
  0-0
  
	
  0 b
  
	
  0-0
  



	

  P value
  

	
  0.258
  
	
	
  0.000
  
	
	
  0.000
  
	
	
  0.000
  
	



	

  Decrease in
  cyst excretion (%)
  

	
	
	
  %99.97
  
	
	
  %100
  
	
	
  %100
  
	



	
  a, b: The differences between the
  averages with different letters in the same row and column are important. (P˂0.001) (P˂0.05) P: Statistical comparison of
  treatment and treatment groups
  























Immunochromatographic test
results. All calves were tested by Bovid-5 test kits showed
positivity against G. doudenalis (Figure 6).
To those of only mono-infected calves were chosen.
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PCR amplification and sequence
analysis of the β  -giardin gene. Fecal samples of
all 18 calves diagnosed Giardia positive by immunochromatographic test
kits and microscopy, were positive by nested PCR (Figure 7). PCR products from
each of the 18 Giardia-positive calf fecal samples were forwarded to
molecular characterization. The β-giardin nested PCR assay was successfully
applied to 18 isolates. The achieved DNA sequence from the selected isolates
was compared with reference sequences (GenBank  ®   accession number:M36728 for
sub-assemblage A1, AY072723 for sub-assemblage A2, AY072724 for sub-assemblage
A3). A3 subgenotype (13,15,26) of assemblage A was isolated from all 18 calves
enrolled.
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DISCUSSION


 Limited literature and treatment options are currently available for combatting against giardiasis in calves. Chloroquine (24,26) as a novel therapeutic choice has found great attention in the literature, in which must be investigated in larger calf populations. On the other hand previous literature indicating the efficacy of secnidazol against giardiasis in sheep (22,23), mice (27) all gave positive and encouraging results. As there was no previous study investigated secnidazol efficacy against giardiasis in calves, the proposed dosage in this study was adapted from previous works which included sheep (22,23) with giardiasis and cattle with balantidiasis (30). 

 Secnidazol has been the subject of prior studies regarding antigiardial treatment in sheep (25,29), cats (30) and mice (29). To the present authors’ knowledge complete (100%) efficacy (on days 7 and 10 following treatment) of a single dose of an oral treatment with secnidazole at proposed dosage for combatting against natural giardiasis in calves has been detected for the first time. In the present field and clinical trial, secnidazole caused no side effects nor clinical signs, thus did not require treatment intervention. Available evidence in this study suggested that secnidazole might be efficacious as other 5-nitroimidazole drugs as a therapeutic armamentarium for giardiasis in calves. 

 In a prior multidiciplinary research at agricultural and veterinary fields the efficacy of secnidazol treatment on milk production in dairy ewes infected with G. duodenalis was assessed. Single secnidazole at a dose of 10 mg/kg-30 mg/kg, revealed that there was a significant reduction in cyst excretion (22). Another study determined secnidazole administration at a single dose of 10 mg/kg, orally in lambs naturally infected with G. duodenalis. Twelve weeks of age weaned lambs were selected and randomly assigned into two groups based on placebo (n=7 untreated control group) or treatment (n=10 lambs treated with a single secnidazole; dosage 10 mg/kg). During the latter study a high (99.98%) reduction in cyst excretion in the secnidazol treatment group compared to the control group at day 10, revealed a significant (p<0.001) reduction in cyst excretion (23). Another study reported the efficacy of three treatments measured against Balantidium coli, which is another parasite, in cattle. According to the latter authors obtained therapeutic efficacy rates as 37.5, 62.5, and 87.5% for metronidazole, oxytetracycline, and secnidazole, making secnidazole the most effective option (28). 

 In the present study Secnidazole treatment efficacy in calves might be comperatively discussed to what has been described in lambs naturally infected with giardiasis, in which a single and oral dosage of 30 mg/kg caused 99.98% efficacy, with no more cyst was determined in faeces 10 days after treatment (23). In the present study secnidazole therapy entirely and significantly reduced the cyst excretion calculated based on geometric mean by 100% on day 7 and 10 after the initiation of the treatment, resulting in a significant reduction (p<0.001) in cyst excretion. It may be briefly suggested that the proposed single dosage of the latter compound, ease of administration, well toleration of calves, all could contribute making it a superior therapeutic armamentarium in contrast to other relevant nitroimidazole compounds 

 Given the efficacy of secnidazole (as it resulted in a significantly decreased cyst excretion) as a single dose for treatment of naturally occuring Giardia infection among Sakiz lambs involved in the present study, the usage of this of drug should be encouraged. The high cyst reducing activity of secnidazol against G. duodenalis may provide an important benefit in a clinical setting where a specific diagnosis is impossible or impractical, likewise livestock field condition. The availability of this inexpensive drug, the cost (approximately 2.2 dollars per a lamb for therapy) and the easily availability for market opportunity have been significant impediments for usage of this antiparasitic drug against giardiasis in sheep.
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Figure 3. Clinical findings among calves with
giardiasis; a) diarrhea stools scattered
in the middle, the animal is reluctant to
move. b, ¢, d) Diarrhea findings of giardiasis
in different colors and concentrations in
different animals. e) The posterior part of
the wet rectum surrounds and the tarsal
joints were dirty with stool. f) Giardia sp.
associated stool on to the floor.
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Figure 5. Giardia sp. cystic appearance (some of the
flagelles are outside) on fecal smear.
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Figure 7. Fecal samples of all 18 calves diagnosed
Giardia positive by immunochromatographic
test kits and microscopy, were positive by
nested PCR. This figre showed 3 calves
with giardiasis as detected by nested PCR
products along with positive and negative
controls.
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Figure 6. On of the infected calves analyzed on Anigen
Bovid 5 Rapid Test Kit; Giardia antigen
positive.






OEBPS/69356053009_gf3.png
Figure 2. Umurlu/Balcl farm, where 9 calves were
residing at the same area, to those of
which diarrhea was detected 2 calves with
giardiasis.
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Figure 4. Giardia sp. appearance of cysts on native

fecal smear.
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Figure 1. The geographical locations of the enterprises
and demographic data regarding photos of
the cases to those of which were included

and shown on Google map.






