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9

Abstract10

The paramphistomicidal activity of four anthelmintics in dairy cattle naturally infected 11

by Calicophoron (Paramphistomum) daubneyi was evaluated. Seventy Friesian adult 12

cows were treated at drying-off (19 albendazole; 23 netobimin; 13 closantel and 15 13

oxyclozanide), and 21 remained untreated as controls. The anthelmintic efficacy was 14

determined by estimating the faecal egg count reduction (FECR) values for each of the 15

anthelmintics. The reduction in the number of cows shedding eggs in the faeces was 16

also estimated.17

The Calicophoron daubneyi egg-output was not fully suppressed following the 18

administration of any of the parasiticides. The FECR values ranged from 0 to 26% in 19

the cows receiving albendazole or netobimin, with 11-39% of cattle becoming negative 20

after therapy. Better results were achieved with closantel and oxyclozanide, with FECR 21

values of 97-99% and CPCR (cattle positive by coprology reduction) percentages of 85-22

93%.23

                                                
Corresponding author. E-mail: adolfo.paz @usc.es. Phone: 34982822126. FAX: 34982822001.
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The observation of a similar efficacy with closantel and oxyclozanide against C. 24

daubneyi led us to recommend the administration of closantel in those countries where 25

oxyclozanide is not available.26

27

Key words: rumen fluke, dairy cattle, deworming, closantel28

29

Introduction30

Infection of ruminants by Paramphistomidae flukes occurs by feeding forage 31

contaminated with metacercariae, which excyst in the intestine (Sanchís et al., 2013). 32

During migration of immature flukes to their final location (rumen, reticulum), severe 33

pathological disorders including acute catarrhal and haemorrhagic inflammation of the 34

jejunum occur. The adult stages are associated with inflammation of the mucosa and 35

mucoid diarrhoea (Rolfe & Boray, 1993). Consequently, clinical signs of anaemia, 36

hypoproteinemia and oedema, together with a reduction in feed conversion, weight gain,37

and milk production are observed (Spence et al., 1996; Kamaraj et al., 2010).38

Although this has been a neglected infectious trematode disease in ruminants, it has 39

recently emerged in many countries (Mage et al., 2002; Šoštaric et al., 2011; Arias et 40

al., 2011; Taylor, 2012; Gordon et al., 2013). Control of rumen fluke infection is mainly 41

achieved through the application of trematocidal drugs, although two areas should be 42

considered: (1) fasciolicidal drugs are frequently administered to control liver fluke 43

(Fasciola), and (2) due to milk withdrawal requirements, these drugs are used mainly 44

during the dry period only. Only certain salicylanilides seem effective against both liver 45

and rumen flukes (Murphy et al., 2008), and among these, oxyclozanide is the reported 46

drug of choice against paramphistomes (Rojo-Vázquez et al., 2012). A 56.1-98.1% 47

reduction of adult flukes after a single administration of oxyclozanide and 100% after 248
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doses administered 3 days apart have been observed (Rolfe & Boray, 1987).49

Nevertheless, oxyclozanide is not available or licensed in some countries (Rolfe and 50

Boray, 1988).51

In the current investigation, the efficacy of four anthelmintics (albendazole, netobimin,52

closantel and oxyclozanide) against the rumen fluke Calicophoron daubneyi in naturally 53

infected dairy cows has been analysed.54

55

Material and Methods56

Experimental design57

The present research was conducted in NW Spain (Galicia), where raising bovine 58

livestock is the main agricultural activity. Galicia has a maritime climate with high 59

rainfall providing conditions that favour the free-living stages of Calicophoron 60

daubneyi (Sanchís et al., 2013). During a period of 14 weeks, faecal samples were 61

individually taken from 91 Holstein cows with natural paramphistomosis. These 62

ruminants are kept in 3 stables, and fresh forage is provided when climatic conditions 63

favour its growth (all year, excluding January-February) (Arias et al., 2010). In the dry 64

period, cows are maintained on pastures with heifers. Deworming occurred during the 65

dry season, before the cows re-entered the stable.66

Seventy cattle were orally treated with dewormer during the dry period and 21 remained 67

untreated as controls. A total of 19 cows received a single dose of albendazole (10 mg /68

Kg b.w., Albendex, SP Veterinaria SA, Tarragona, Spain), 23 were given netobimin (20 69

mg / Kg b.w., Hapasil, Intervet-Schering Plough, Spain), 13 received closantel (10 mg / 70

Kg b.w., Endoex, SP Veterinaria, SA, Tarragona, Spain) and 15 were given71

oxyclozanide (15 mg / Kg b.w., Oxyzan, LABA, Perú).72

73
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Copromicroscopic analysis74

C. daubneyi eggs were observed through the copromicroscopic sedimentation technique 75

using individual samples of five grams of faeces (Díaz et al., 2007). The egg-counts 76

were presented as the number of eggs per gram of faeces (EPG).77

The C. daubneyi eggs and Fasciola eggs were differentiated based on their 78

morphological characteristics (Arias et al., 2011; Gordon et al., 2013).79

80

Indexes of Efficacy81

The efficacy of the anthelmintics was determined by calculating the reduction in the 82

faecal egg counts (FECR) and in the numbers of cattle positive by coprology (CPCR), 83

using the following formulae:84

85

% FECR: (1 – (Average egg-outputpost-treatment / Average egg-outputpre-treatment)) x 10086

87

% CPCR: (1 – (Positive Cowspost-treatment / Positive Cowspre-treatment)) x 10088

89

Statistical analysis90

At each farm, the egg-output values were analysed using the non-parametric Kruskal-91

Wallis test. The indexes of efficacy were analysed by means of the χ2 test.92

The non-parametric Spearman test was employed to study the existence of a correlation 93

between the results from the diverse groups. All tests were performed using SPSS for 94

Windows (20.1). The results were considered significant when P< 0.05.95

96

Results97

Faecal examination98
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The dynamics of C. daubneyi eggs in the cattle is drawn in Figure 1. At the beginning of 99

the study, EPG counts ranging from 270 to 353 were observed. The controls exhibited 100

the highest values of egg-output throughout the study. The administration of 101

albendazole and netobimin did not suppress the presence of eggs in the faeces (Fig. 1), 102

and values near 200 EPG at the 5th wpt (week post-treatment) were counted. The egg-103

output counts increased between the 5th wpt and the end of the study, especially in those104

cattle receiving netobimin.105

As reflected in Figure 1, the egg-output decreased at 1 wpt in the cattle treated with 106

oxyclozanide and at 2 wpt when administering closantel. Then, values close to 0 were 107

recorded until the end of the study.108

There were statistically significant differences between the dewormed cows and the 109

controls (χ2= 138.281, P= 0.001) as well as among the treated cattle (χ2= 185.371, P= 110

0.001). Significant differences were established between the cattle receiving 111

albendazole and closantel (Z= -8.810, P= 0.001), albendazole and oxyclozanide (Z= -112

10.000, P= 0.001), netobimin and closantel (Z= -9.125, P= 0.001) and netobimin and 113

oxyclozanide (Z= -10.282, P= 0.001).114

Significant, positive correlations were recorded between the egg counts in the cows 115

treated with: albendazole and netobimin (Correlation Coefficient, CC= 0.749, P=116

0.001), albendazole and controls (CC= 0.585, P= 0.001), netobimin and controls (CC= 117

0.612, P= 0.001) and closantel and oxyclozanide (CC= 0.819, P= 0.001). On the 118

contrary, the EPG values in the oxyclozanide-treated cattle and in the controls were 119

negatively correlated (CC= -0.199, P= 0.015).120

121

Deworming efficacy122
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The percentages of the FECR are summarised in Table 1. The cows receiving 123

albendazole reached FECR values between 0 and 27% and those given netobimin124

reached 0-26%. Significant differences between these two treatments were not observed 125

(χ2= 1.929, P= 0.165).126

In the cattle treated with closantel, the values of FECR were ≥92% at the 2nd wpt and 127

approximately 98-99% in those receiving oxyclozanide by 1 wpt (χ2= 5.848, P= 0.016).128

As Table 1 shows, administration of albendazole or netobimin provided a less than 40% 129

reduction of cows positive by coprology (CPCR), with the highest CPCR values in the 130

2-3 wpt (χ2= 0.259, P= 0.611). The CPCR values were ≥85% by the 2nd wpt in the 131

ruminants that received closantel and 93% in the oxyclozanide-treated cows (Table 1)132

(χ2= 13.690, P= 0.001).133

134

Discussion135

Infection of cows by gastrointestinal nematodes and paramphistomes can reduce milk 136

production by approximately 0.4 – 3 L per day (Spence et al., 1996; Mohan, 2011).137

Oxyclozanide has been reported to be the best anthelmintic against paramphistomosis in 138

cattle (Díaz et al., 2006; Murphy et al., 2008). In the current investigation, the 139

administration of oxyclozanide to Holstein cows that were naturally infected by the 140

rumen fluke Calicophoron daubneyi reduced the egg-output in 98-99% from the first 141

week after treatment, in agreement with the results of Rolfe & Boray (1987).142

Because oxyclozanide is not available in Spain, and in some other European and 143

American countries, albendazole, netobimin and closantel were also assayed against 144

paramphistomosis in dairy cattle. The results of deworming with albendazole or 145

netobimin were non-satisfactory because of the faecal egg counts were only slightly 146

reduced, in agreement with the findings of Mage & Reynal (1990), which found a 9% 147
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FECR after the administration of a dosage of 10 mg albendazole / Kg b.w. Rolfe & 148

Boray (1987) reported a 49% reduction of adult paramphistomes using netobimin, while 149

Mage & Reynal (1990) did not observe diminution in the faecal egg counts.150

None of the cows given closantel, except two, passed C. daubneyi eggs by the 2nd week 151

after treatment. These results differ from previous data, indicating the ineffectiveness of 152

a 7.5 mg / Kg b.w. dosage against adult rumen flukes (Rolfe & Boray, 1987). Several 153

features could help to clarify this apparent discrepancy. First, in the current 154

investigation, the efficacy of closantel against mature flukes was assessed based on 155

reduction of faecal egg counts. Second, a higher dosage than before (10 mg / Kg b.w.156

versus 7.5 mg / Kg b.w., respectively) was assayed. Third, different routes for 157

administrating the closantel were chosen: oral (present work) versus intraruminal 158

injection (Rolfe & Boray, 1993).159

There are no accepted criteria for establishing a successful flukicide treatment; so, as 160

indicated for nematodes, reduction on faecal egg counts (FECR) is applied (Gordon et 161

al., 2013). Several points could influence the FECR values, such as the initial (pre-162

treatment) EPG counts or the number of animals remaining positive after being 163

dewormed. Thus, high FECR percentages could reflect a limited number of individuals 164

passing moderate EPG counts or an elevated number of treated animals with low egg-165

output. Other disadvantages of estimating the FECR percentages from this parameter 166

are associated with the presence of adult flukes in the definite host. As a consequence, 167

the effect on immature stages could not be measured. In the current research, the finding 168

that 7% and 15% of cattle passed C. daubneyi eggs after receiving oxyclozanide and 169

closantel, respectively, corroborates these anthelmintics are active against adult rumen170

flukes. Because variations were not observed between the egg-output and the cattle 171

positive to coprology values throughout 14 weeks post-treatment, efficacy against 172
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immature paramphistomes is also concluded. On the contrary, more than 60% of cows 173

remained positive after treatment with albendazole or netobimin, suggesting that these 174

anthelmintics have a reduced effect on juvenile and/or adult rumen flukes.175

In addition to the efficacy, another critical point regarding control of parasites in dairy176

cattle is the withdrawal time. While a period >30 days is suggested for the closantel, 177

only 3 days are needed for the oxyclozanide (Chartier et al., 2012). The observation of a 178

similar efficacy of closantel and oxyclozanide against C. daubneyi led us to recommend 179

the administration of closantel in those countries where oxyclozanide is not available.180
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Figure captions

Figure 1.- Dynamics of C. daubneyi eggs in cattle naturally infected and treated with 

anthelmintics. The results are the means ± 2 SD. (–): controls; (): albendazole (10 mg / 

Kg b.w.); (●): netobimin (20 mg / Kg b.w.); (): closantel (10 mg / Kg b.w.); (□): 

oxyclozanide (15 mg / Kg b.w.). WPT: weeks post-treatment.
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Table 1.- Values of FECR (faecal egg count reduction) and CPCR (coprology positive 

cattle reduction) in cattle naturally infected by Calicophoron daubneyi and treated with 

albendazole (ABZ) (10 mg / Kg b.w), netobimin (NB) (20 mg / Kg b.w), closantel 

(CLO) (10 mg / Kg b.w) and oxyclozanide (OXY) (15 mg / Kg b.w). Results are 

expressed as percentages and 95% Confidence Interval (CI).

ABZ NB CLO OXY

WPT FECR CPCR FECR CPCR FECR CPCR FECR CPCR

1
7

(4-10)
16

(0-32)
-

30
(12-
49)

18
(13-
23)

23
(0-46)

99
(97-
100)

93
(81-
100)

2
1

(0-3)

37
(15-
59)

21
(16-
25)

39
(19-
59)

92
(88-
95)

85
(65-
100)

98
(96-
99)

93
(81-
100)

3
0

(0-1)

37
(15-
59)

17
(13-
22)

39
(1-59)

98
(97-
100)

92
(78-
100)

98
(96-
99)

93
(81-
100)

5
27

(22-
32)

21
(3-39)

26
(21-
31)

30
(12-
49)

98
(97-
100)

92
(78-
100)

98
(96-
99)

93
(81-
100)

7
9

(6-13)
16

(0-32)
-

22
(5-39)

98
(97-
100)

92
(78-
100)

99
(97-
100)

93
(81-
100)

9
3

(1-5)
11

(0-24)
-

22
(5-39)

98
(97-
100)

92
(78-
100)

98
(96-
99)

93
(81-
100)

11
20

(16-
25)

11
(0-24)

-
22

(5-39)

97
(95-
99)

92
(78-
100)

98
(96-
99)

93
(81-
100)

13
16

(12-
20)

11
(0-24)

-
22

(5-39)

97
(95-
99)

92
(78-
100)

98
(96-
99)

93
(81-
100)
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Figure




