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Introduction

Abstract
A cross-sectional study, carried out between August 2015 and May 2016, in order, first to assess 
the prevalence and the seasonal sheep mange dynamics, and second to test the efficacy of 
ivermectin sarcoptic mange treatment. 11759 animals from 1072 flocks and livestock markets 
in Guelma, a north-eastern Algerian province, were followed up. The results showed that the 
infestation mean prevalence of flocks and animals was 25 and 10.45% respectively. Two major 
species of mange mites were identified: Sarcoptes scabiei var.ovis  and Psoroptes ovis. These 
latter accounted respectively for 70 and 30% at flock level and 68 and 32% at individual level. 
A highly significant level probability was noted between the two species (P <0.001). None 
of these species was seen during summer and spring. However, during winter and autumn, 
55 and 45% of flocks were respectively infested and the prevalence of the infested sheep 
recorded was 25.1% in winter and 15.52% in autumn. The results from the livestock markets 
supported those of the cross-sectional study. The ivermectin treatment via a single injection 
at a 0.3 mg/kg doses per bodyweight was efficient in severely sarcoptic mange affected flocks. 
Two injections are, however, recommended in animals with very marked hyperkeratosis. 
The present study proved a high overall and seasonal occurrence of mange mites in sheep 
living under Mediterranean climatic conditions. Animal breeders and veterinarians should 
jointly implement effective treatment strategies based on a single or a double injection at 0.3 
mg/kg according to the severity of mange infestation (presence or absence of hyperkeratosis) 
so as to avoid economic losses inherent to this pathology. 
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With a sheep population of more than 28 million heads, 
Algeria ranks fifth in the world for sheep meat production 
(FAOSTAT, 2016). Sheep breeding due to its extensive 
type of farming, especially in the northern regions, faces 
numerous food and constraints and pathological problems 
that limit its productivity performances, namely the number 
of viable lambs and wool production. Although parasitosis 
is a serious animal health problem that impairs lamb 
growth and body weight ewes leading to reduced longevity 
and less productivity in Algeria (Benakhla et al., 2001; 
Boucheikhchoukh et al., 2012), the situation of parasitic 
diseases in sheep has not been really investigated. The sole 
pathologies that have been deeply studied are hepatic and 
rumen flukes (Mekroud, 2004), and strongylosis (Meradi, 
2009). Sheep mange was shown to be the most frequently 
encountered in Algerian farms (Athamna et al., 2014). Its 
presence in animals varies between the seasons of the year: 
it is quiescent during spring, summer and early autumn 
(Urquhart et al., 1996) and most epidemics during the cold 
months (Athamna et al., 2014; Sedraoui, 2018). These 

mites, either active on the surface or in the keratinized layer 
of the epidermis cause direct damage to the skin (Kassa, 
1998) and indirect economic losses through the decreasing 
reproductive and production performance (Fthenakis et 
al., 2000). Moreover, a high animal mortality rate as much 
as 60% has been recorded (Demissie et al., 2000). Sheep 
mange is also of a social importance because humans can 
be parasitized (zoonosis) by Sarcoptes scabieivar ovis 
(Soulsby, 1982).

The reported period of the evolutionary cycle of 
Sarcoptes scabiei var. ovis is about 10 to 14 days (Bussieras 
and Chermette, 1995) and 10 to 26 days (Craplet, 1964). 
The variation is likely due to the difficulty of observing 
the live parasite’s development in the skin. Different 
observation methods used to obtain this information, 
metabolism levels under different temperature and relative 
humidity conditions, and observation of scabies mites 
from different hosts may be contributing factors (Arlian 
and Morgan, 2017).  The integrated struggle against this 
parasitism in association with other dominant parasitic 
diseases such as Oestrus ovis and fasciolosis in a particular 
bioclimatic and topography conditions at the north of 
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Algeria had been subjected to a relevant study (Sedraoui, 
2018). 

Five main macrocyclic lactone used to control internal 
and external parasites are currently marketed for veterinary 
use: ivermectin, abamectin, doramectin, eprinomectin and 
moxidectin. These drugs have a large activity spectrum 
covering many nematodes, insects and mites, due to their 
structure, their associated galenic formulations and their 
significant persistency. They represent an alternative to 
organophosphates for mange treatment since they are safer 
for the environment, the animals and the farmer, easier to 
administer and Sarcoptes scabbie var. ovis mites do not 
develop resistance to their effect. However, the literature is 
controversial about their efficacy against sarcoptic mange.

The information on the prevalence and risk factors 
for sheep mange infestation in Algeria needs to be 
strengthened in order to apply effective control measures. 
Therefore, this study investigated the prevalence of 
mange, the seasonal occurrence of different mange mites 
and the recovery rate after a single ivermectin treatment of 
sarcoptic mange severely affected animals in northeastern 
Algeria, a heavily sheep loaded area.

and 1.731 sheep were studied in 80 different flocks of the 
study area.  The investigation was carried out three months 
per season, namely December to February for winter (292 
flocks and 3385 animals), March to May for spring (270 
flocks and 2817 animals), June to August for summer  (285 
flocks and 2994 animals) and September to November for 
fall (225 flocks and 2563 animals).  

The sample size was determined according to 
Thrusfield method (2005) with 95% confidence interval 
and 5% absolute precision (Thrusfield, 2005). Due to the 
lack of information on the relative prevalence of sheep in 
Algeria mange in the study region, the expected prevalence 
rate (4.85%) was taken from the study of Mekroud, (2004). 
Therefore, The sample size required was 707. Thus, to 
increase precision and to be more accurate, 11759 sheep 
were selected from the target population which is largely 
representative. 

Animal examination
During the flock inspection, animals with skin lesions 

such as crusts, alopecia and clinical signs of itching were 
identified. Samples for laboratory tests were collected from 
suspected mange cases and apparently healthy animals. 
The detection of mange mites was carried out following 
the technique described by Euzéby et al. (1981).

The crusts are previously weighed. One gram of crusts 
is taken and placed in a small bottle in which 20 ml of 10% 
KOH is added. After 24 hours, the mixture is poured into 
test tubes. These are centrifuged for 15 min at 2000 rpm. 
The supernatant is discarded and the pellet is resuspended 
in 05 ml of water.

Experiment 2
Animals and experimental design 
A longitudinal survey was conducted on 415 sheep 

to investigate the frequency of different forms of scabies 
during the four seasons of the year. Thereafter, 5 flocks 
with total of 50 animals (10 animals each) severely affected 
with sarcoptic mange were considered for experimental 
treatment 

Each animal was treated at day 0 (D0) with a generic of 
Ivomec (Avimec ND, Avico, Jordan) at a dose of 0.3 mg/
kg of live bodyweight through a subcutaneous injection. 
A clinical examination was done at 7 days and 15 days 
post treatment according to the recommendations stated by 
Singh et al. (2012) and Kumar et al. (2016). 

Clinical examination of the animals 
The mange severity was determined by scoring five 

clinical symptoms/lesions namely: pruritus, erythema, 
crusts/scabs, alopecia, and pyoderma. Each symptom was 
rated on a scale ranging from 0 (absent) to severe. The 
five scores were added up and expressed as a Sarcoptes-
induced Skin Lesions Score (SSLS) that could have values 
between 0 and 15 (Singh et al., 2012). The 50 sheep 
expressed a SSLS of 15/15 at the time of treatment.  The 
clinical recovery was evaluated on SLSS improvement by 
calculating the mean SLSS per flock and the proportion 
of animals with the following five ordinal categories (C4: 

Material and methods
The study area
The present study was conducted in different localities 

of Guelma (Roknia, Bouati, Ouled Ali Hammem, 
Heliopolis, El Fedjouj, Medjaz Amar, Hammem Debagh 
and Ain Hessainia) (Figure 1). This province lies between  
36 ° 27’58 « North Latitude and 7 ° 26’2» East Longitude; 
it is 256 meters above sea level with an average annual 
rainfall of 647 mm and  a mean temperature of 21 ° C 
(MADR, 2012). 50.81 % of the total area is reserved to 
agriculture (ANDI, 2015).  

Figure 1: Province of Guelma and its surrounding localities. 
Area of study is red colored
Experiment 1
Animals and study design
A cross-sectional study survey was conducted between 

August 2015 and May 2016. 11759 sheep from 1072 farms 
and markets were followed up. Farms using  random 
sampling in the respective areas. 10.028 sheep belong to 
992 flocks were sampled at the weekly animal’s market 
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Results

very severe with 13≤SSLS≤15, C3: severe 9≤SSLS≤12, 
C2: moderate with 5≤SSLS≤8, C1: mild with 1≤SSLS≤4, 
C0: total recovery with SSLS=0).

Statistical analysis
The proportion of the area affected herd’s in the 

study area was expressed as a percentage. The numerator 
represents the number of farms with at least one mangy 
animal and the denominator represents the total number 
of examined herds. Similarly, the prevalence of affected 
animals was calculated as a percentage. The numerator 
represents the number of animals with clinical signs of 
mange confirmed by the laboratory examination and the 
denominator represents the total number of examined 
animals. The comparison between the frequencies of 
sarcoptic and psoroptic mange, as well as the study of the 
frequency association between mange cases and the season 
as a potential risk factor were analyzed using Chi-square 
Test.  

The ANOVA test was used to investigate post-
treatment SSLS score, if any Duncan’s Post-hoc Test was 
used to explore  differences between flocks and between 
post-therapy stages. Chi-square Test was used for cross-
table between post-therapy stage and SSLS categories in 
the total studied animals. The statistical significance was 
attributed when P <0.05, P<0.01 and P<0.001 

Effect of the season 
Figure 3 shows the seasonal prevalence of mange at 

flock and individual level. A significant seasonal effect on 
affected flocks and individuals (P <0.001) was recorded. 
The mangy animals were totally  absent in flocks during 
Summer. 

The rate of affected flocks was 6.67% (15/225), 26.71% 
(78/292) and 14.81% (40/270) for autumn, winter and 
spring respectively and that of animals was particularly 
high during winter 11.85% (401/3385) versus autumn 
(3.55%) and spring (7.03%) as seen in Figure 3. 

 

Figure 3: Seasonal frequency and prevalence at flocks level (A) 
and individual level (B). 

Statistical significance between letters with similar 
colors: a- a: P>0.05; a-b, b-c and c-d: P<0.05; a-c and b-d: 
P<0.01, a-d P<0.001

Prevalence of different mange forms
The seasonal prevalence of the different mange forms 

recorded in the studied animals (n=415) is reported in figure 
4. It was significantly dependent on the season (P <0.001). 
The prevalence of the animals showing sarcoptic mange 
infestation was high during autumn (15.95%) and winter 
(22.48%) whereas that of those infested with psoroptic 
mange was lower (2.28%) in autumn and higher (16.78%) 
in winter. The chorioptic mange was totally absent. 

Overall prevalence of animals and flocks affected with 
mange

The present study showed an overall infestation rate 
by mange at flock level and individual level of 12.41% 
(133/1072) and 5.87% (690/11759) respectively (Figure 
2). 

 Figure 2: Prevalence of infested sheep at flock level (A) and 
individual level (B) by mange

A
A
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Figure 4: Seasonal prevalence of infested sheep by different 
mange forms (n=415)

Statistical significance between letters with similar 
colors: a- a: P>0.05, a-b and c-d: P<0.05, a-c P<0.01, a-d 
P<0.001.

Outcome of ivermectin treatment
Tables 1 and 2 show the results of the therapeutic 

trials. Ivermectin administration changed significantly the 
SSLS during the trial period (P<0.001). The average SSLS 
significantly decreased in the five studied farms at D8 
post-therapy (6.6 ± 2.2). A regression rate of 44% without 
any significant difference between the farms (P>0.05) was 
recorded. No full recovery was reached at D8 and most 
animals were in the SSLS class 2 (72%, P> 0.05). At D15, 
the mean SSLS of the studied flocks dropped significantly 
to 2.5 ± 1.8 (P <0.001) with a predominance of animals 
that totally recovered (62%) (Tables 1 and 2). From D22 
sarcoptic mange disappeared completely from the five 
farms with a return of the skin to a normal appearance 
and a start of hair regrowth from D36. However, 4 (8%) 
sheep of the flock flock 2 with severe SLSS relapsed at 
D78 had mean SSLS score significantly increased to 1 ± 
1.1 (P <0.05).

The use of a single injection of Avimec ND at a dose 
of 0.3 mg.kg-1 of live bodyweight led to the healing 
of affected sheep by scabies and to the total absence of 
associated lesions from D22 post-treatment.

  D0 D8 D15 D22 D29 D36 D50 D64 D78

H1
SSLS1 15A 7.2±1.7 a, D 2.4±1.3a, G 0 H 0 H 0 H 0 H 0 H 0H
R1 (% ) 0 48 16 100 100 100 100 100 100

H2
SSLS2 15A 8±2.2 a, D 3.5±2.0b, G 0 H 0 H 0 H 0 H 0 H 1±1.1b,G
R2 (%) 0 53.3 23.3 100 100 100 100 100 6..6

H3
SSLS3 15A 6.7±2.7 a, D 0d,G 0G 0 G 0 G 0 G 0 G 0a, G
R3 (% ) 0 44.6 100 100 100 100 100 100 100

H4
SSLS4 15A 6.8±2.3 a, D 0d,G 0 G 0 G 0 G 0 G 0 G 0 a, G
R4 (%) 0 45.3 100 100 100 100 100 100 100

H5
SSLS5 15A 6.6±2.3 a, D 0d,G 0 G 0 G 0 G 0 G 0 G 0 a, G
R5 (%) 0 44 100 100 100 100 100 100 100

Averages
SSLS 15A 6.6±2.2 2.5±1.8*** 0 0 0 0 0 0.2±0.6**
R (%) 0 44 16.66 100 100 100 100 100 1.3

Table 1: Lesion score (SSLS) and recovery rate (%) after a single ivermectin administration

Table 2: Frequency of SSLS in sheep from D0 to D78 post-treatment

 
Days post-treatement

 
D0

(n=50)
D8

(n=50)
D15 

(n=50)
D22 

(n=50)
D29

(n=50)
D36

(n=50)
D64

(n=50)
D78

(n=50)

SSLS 

0 0 0 31(62%) 50(100%) 50(100%) 50(100%) 50(100%) 46(92%)
1 0 4(8%) 16(32%) 0 0 0 0 4(8%)
2 0 36(72%) 3(6%) 0 0 0 0 0
3 0 10(20%) 0 0 0 0 0 0
4 50(100%) 0 0 0 0 0 0 0

SSLS : Sarcoptes-induced Skin Lesions Score, 0 : total recovery, n= total experimented animals

H: herd, D: days post-therapy, SSLS: mean SSLS of the ten studied sheep for each herd, R: Herds and average rates of SSLS recovery (SSLS 0: total recovery). 
Small letters: comparison of SSLS between different herds in the same post-treatment day. (a-b :P>0.05, b-d : P<0.01, a-d: P<0 1, d -h :P<0.001, g-h : P<0.05).
Capital letters: comparison of SSLS between different post-treatment days in the same herd. (A-D: P<0.001, A-G: P<0.001, A-H : P<0.001, D-G : P<0.001 et D-H : P<0.001) 
G-H : P<0.05). 
** : P<0,01, *** : P<0 1 ANOVA test for SSLS in post-treatment
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The first objective of the present study was to investigate  
sheep mange prevalence, herd’s incidence and the seasonal 
occurrence of different mange mites in the northeastern of 
Algeria. Its second objective is to explore the therapeutic 
interest of a single injection in severely sarcoptic scabies 
animals. 

The flocks and animals followed up showed an 
average rate and prevalence of about 12.41% and 5.87%, 
respectively. Our results are similar to those reported by 
Demissie et al. (2000) and Yasine et al. (2015) but are lower 
than those recorded by Athamna et al. (2014) in the extreme 
northeastern area of Algeria and Salifou et al. (2013) in 
West Africa. The high sheep flock contamination recorded 
would be due to the lack of organized and sustained 
prophylactic measures. The obtained scores are higher to 
those reported by Asghar et al. (2011), Enquebaher and 
Etsay (2010), Desie et al. (2010), Seid et al. (2016) and 
Papadopoulos and Fthenakis, (2017) who recorded a sheep 
infestation prevalence ranging from 0.95% to 2.8%. The 
disease would be very rare in Spain and Italy (Díez   Baños 
et al., 1996; Puccini et al., 1999), even nonexistent in 
Belgium (Losson and Lonneux, 1993).

The discrepancy between the present study and the 
other described ones as to difference mange infestation 
rates could be due to to the animal’s breed, sample size, 
immune state and the difference in climatic conditions.

The seasonal prevalence of mangy sheep herds was the 
highest during winter (11.85%). Similarly, the seasonal 
rate infestation at flock level was 6.67%, 26.71% and 
14.81%, respectively for autumn, winter and spring. The 
different sheep mange forms were absent of any infested 
animals in the summer. According to Bates (1996) a latent 
phase of disease in healthy flocks is seen in summer. 
These observations are consistent with the biological 
peculiarities of mites, which have less resistance during 
the summer months due to their sensitivity to dehydration 
(Lonneux 1996; Demissie et al., 2000; Losson, 2012). 
Moreover, previous studies in Morocco (Dakkak and 
Ouhelli, 1986), Ethiopia (Yasine et al., 2015) and Saudi 
Arabia (Wasfi and Hashim, 1986) reported that sarcoptic 
mange is much more common in autumn and winter 
than in other seasons. The flocks followed up were often 
maintained in extensive livestock systems. Breeders 
often overlook the diet aspects and animals are fed on 
straw and occasionally barley especially during winter. 
Therefore, the amount of feed is not sufficient to cover 
the animal’s needs as to maintenance and production or 
even to withstand various affections (Radostits et al., 
2007). Thus, mange proliferates (Enquebaher and Etsay, 
2010; Seid et al., 2016). Likewise, some factors favoring 
the spread of mange, such as precarious housing, defective 
hygiene, transhumance or concentration of sheep piled 
up in poorly ventilated and dirty sheepfolds, as well as, 
the large numbers of gathered animals at markets and the 
transboundary crossing of uncontrolled animals. Such 

conditions have proved favorable to the transmission of 
the disease spot, as is the case reported by random animal 
collection that occurs in the Saudi Arabia during the Hajj 
seasons (Asghar et al., 2011).

The sarcoptic mange infestation was frequently 
higher than that of psoroptic one during the two seasons 
reported to be the ones of infestation (autumn and winter). 
However, the chorioptic mange was absent. Our results 
are not in agreement with those of Al-Ezzy et al. (2015), 
who highlighted that the infestation by Psoroptes  ovis, 
Chorioptes  ovis and  Sarcoptes  scabiei was  not  affected  
by  gender and  season but they corroborate those reported 
in Algeria by Athamna (2003), Mitra, et al. (1993) in India, 
Rahbari et al. (2009) in Iran, Tadesse (2011) and Asghar et 
al. (2011) in Ethiopia. The sarcoptic mange infestation high 
frequency affecting flocks and individuals flocks is related 
to the highly contagious nature of Sarcoptes scabiei and 
chorioptic mange occurring only sporadically (Athamna, 
2003). However, it should be noted that psoroptic mange 
remains the most common parasitosis encountered in 
Argentina (Nunez and Montaldo, 1985), the United States 
(Muschenheim  et al., 1990; Kaufman   et al., 1993), Ireland 
(O’Brien, 1992), Tunisia (Darghouth and Kilani, 1987), 
France (Rehby and  Personne, 1998), Spain (Martinez et 
al., 1999)  and Great Britain (O’Brien et al., 2001).

The use of a single injection of Avimec ND at a dose 
of 0.3 mg/kg of live bodyweight resulted in the healing 
of affected sheep by scabies and the total disappearance 
of associated lesions from D22 post-treatment. Our results 
agree with those of Ibrahim and Abu-Samra (1988), Sekar 
et al. (1997) and Zaman et al. (2017) in sheep species and 
those of Olubunmi (1995) in goat species. These authors 
reported the efficacy of a single injection of ivermectin at 
a dose of 0.2 mg/kg of live bodyweight against Sarcoptic 
mange with a clinical cure between 14 and 28 days post-
treatment. 

However, Manurung et al. (1990), Ghosh and Nanda 
(1997) and Sengupta et al. (1997) reported that a single 
injection of ivermectin at a dose of 0.2 mg/kg of live 
bodyweight is not sufficient and the use of double injection 
at 15-day interval is mandatory for the eradication of 
sarcoptic mange in sheep flocks. This supports what was 
observed in one flock (number 2) in which the disease 
reoccurred 78 days post-treatment in 8% of the animals 
that had very marked hyperkeratosis lesions. Regarding 
this form of scab, the concentration of ivermectin is not 
optimal in all keratinized layers, allowing some mites to 
remain live and eventually resume their development and 
egg lay. This justifies the use of a second injection that 
stimulates and strengthen  the drug concentration  in the 
epidermis.

The comparison of the treatment effect of a single 
injection of ivermectin with that of moxidectin or 
doramectin showed that moxidectin does not eradicate 
scabies in the ovine flock (Fthenakis et al., 2000) and that 
doramectin leads to a complete healing from 28 days post-
treatment (Zaman et al., 2017). This latter has also been 

Discussion and conclusion
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reported efficient in porcine species (Cargill et al., 1996). 
However, El-Khodery, et al. (2009) concluded that the 
number of clinical cases that recovered after moxidectin 
and doramectin treatment was significantly higher than 
that of treated with with ivermectin. The explanation would 
be that the residual effect is much longer for moxidectin 
and doramectin than for ivermectin (Bengone-Ndong and 
Alvinerie, 2004).

The difficulty in controlling mange in ruminant animals 
is related to its resistance to macrocyclic lactones, recently 
reported in Europe, particularly in Belgium and the UK 
(Lekimme et al., 2010; Mitchell et al., 2012; Doherty et 
al., 2018; Busin, 2018). If this is so, there will be major 
limitations of the use of these compounds in the future 
which worsen the problem due to anthelmintic resistance 
(Geurden et al., 2015; Busin, 2018). The development of 
vaccines and identification of potential chemotherapeutic 
targets has been hampered by the lack of transcriptomic 
and genomic resources for mange mites (McNair et al., 
2010; Stewart et al., 2018). Special measures are needed 
for the diagnosis of prophylactic treatments (Lonneux et 
al., 1997; Burgess et al., 2012), looking for evidence of 
exposure to the disease and avoid unnecessary treatment 
of animals (Busin, 2018).

This study determined the mean occurrence and 
seasonal pattern of sheep mange in the bioclimatic 
conditions of Guelma province adding new data to 
previous reports on this disease in Algerian humid agro-
ecological zone.  Tow mange mites species: Sarcoptes and 
Psoroptes were frequently associated with predominance 
of sarcoptic infestation.The wet season offers favorable 
conditions for the proliferation and contagion by mange 
mites in sheep flocks  whereas the dry season does not. 
Sheep breeders and veterinarians should consider a well- 
rational-integrating control of the external and internal 
parasites (particularly fascioliasis and estrosis). To do so, a 
single or a double injection of ivermectin at a dose of 0.3 
mg/kg of live bodyweight, could be used depending on the 
level, frequency and intensity of the infestation. 

Conflict of interest
The authors declare that they have no conflict of interes

5. Athamna, A., Amara, M., Benakhla, A., 2014. La gale sar-
coptique ovine dans le Nord-est algérien: incidence, aspects 
lésionnels et cliniques. Tropicultura. 32(2), 103-109.

6. Bates, P.G., 1996. The biology of Psoroptes ovis, the sheep 
scab mite. Proceedings of the Conference on Sheep Scab 
(Psoroptic Mange), Tralee, Co Kerry, Ireland, 27–29 March, 
4-6.

7. Benakhla, A., Sedraoui, S., Benouareth, D.E., Tahar, A., 
Boulard, C., 2001. Observation on the importance and dy-
namics of ovine infestation by Oestrus ovis in the region of 
El-Tarf (Algeria). COST Action 833, Agriculture and Bio-
technology. In : “Mange and Myiasis of livestock” Proceed-
ings of the workshop held at the ENV de Toulouse, France.

8. Bengone-Ndong, T., Alvinerie, M., 2004. Macrolides an-
tiparasitaires: propriétés pharmacologiques générales et 
recommandations d’usage dans le contexte vétérinaire afri-
cain. Rev. Elev. Med. Vet. Pays Trop. 57 (1-2), 49-58.

9. Boucheikhchoukh, M., Righi, S., Sedraoui, S., Mekroud, A.,  
Benakhla, A., 2012. Principales helminthoses des bovins : 
enquête épidémiologique au niveau de deux abattoirs de la 
région d’El Tarf (Algérie). Tropicultura. 30(3), 167-172.

10. Burgess, S. T., Innocent, G., Nunn, F., Frew, D., Kenyon, 
F., Nisbet, A. J., Huntley, J. F., 2012. The use of a Psoroptes 
ovis serodiagnostic test for the analysis of a natural outbreak 
of sheep scab.  Parasite & Vectors.  5, 7-17.

11. Busin, V., 2018. Treatment of sheep scab in the UK: pre-
venting the spread  of resistant mites. Vet. Record. 182(4), 
104-105.

12. Bussieras, J., Chermette, R. 1991. Parasitologie vétérinaire. 
Fascicule IV : Entomologie (Ecole Nationale Vétérinaire de 
Maisons-Alfort), Unité de parasitologie vétérinaire, p.163.

13. Cargill, C., Davies, P., Carmichael, I., Kooke, F., More, 
M., 1996. Treatment of sarcoptic mite infestation and mite 
hypersensitivity pigs with injectable doramectin. Vet. Re-
cord.138, 468-471. 

14. Craplet, C., 1964. Le mouton: productions, reproduction, 
génétique, alimentation, maladies. Tome IV, 3ème  édition, 
Paris, Vigot Frères, p.493.

15. Dakkak, A., Ouhelli, H., 1986. Gale sarcoptique généralisée 
de la chèvre : valeur  thérapeutique de l’ivermectin. Rev.
Med.Vet. 137 (3), 169-173.

16. Darghouth, M.A., Kilani,  M., 1987.  Trial  of  ivermectin  in  
the  treatment  of  sarcoptic  mange in  Tunisian  sheep.  Rec. 
Med. Vet. 163 (3), 241-244.

17. Demissie, A., Siraw, B., Teferi, K., Tsertse, T., Mammo, 
G., Mekonnen, D., Shimelis, S., 2000. Mange: a disease of 
growing threat for the production of small ruminants in the 
Amhara National Regional State. In: Merkel, R.C., Abebe, 
G., Goetsch, A.L. (Eds.), The Opportunities and Challenges 
of Enhancing Goat Production in East Africa. Debub Uni-
versity, Awassa, Ethiopia, 10-12 November, pp. 80-91. 

18. Desie, S., Hailu, D,  Dereje, B., 2010. Epidemiological stu-
dy of small ruminant mange mites in three agro ecological 
zones of Wolaita, sothern Ethiopia. Ethiop. Vet. J. 14 (1), 
31-38.

19. Díez   Baños,  P.,  Panadero,  R.,  López,  C., Paz,  A.,  Morrondo,  
P., 1996. Respuesta  inmune  humoral  del  ganado  vacuno  i 
nfestado  de  forma   natural  por   Hypoderma spp.  y  tratado   
precozmente  con  doramectina . IV  Congreso  Internaci onal  de  
la  Federación  Mediterránea  de   Sanidad  y  Pr oducción  de  
Rumiantes  (FEMESPRUM).   Murcia, 28- 30, Marzo, 527- 532.   

References

1. Al-Ezzy, A.I.A., Jameel, G.H, Minnat, T.R., Ahmed, A.A., 
Khudhair, B.T., 2015. Clinical, epidemiological and labora-
tory investigations of mange infestation in sheep in Khalis 
city-Diyala province in Iraq. Biotechnol. J. Int. 8 (1), 1-10.

2. ANDI, 2015. Agence Nationale de Développement de L’in-
vestissement. Available from: http://www.andi.dz/ index.
php/fr/. Last accessed on 26-10-2018.

3. Asghar, A., Hassanien, O., Alsadi, A., Feda, H., Fathi, S., 
2011. Prevalence of scabies diagnosed in sheep and goats  
during Hajj Season in Makkah.  J. Agri. Vet. Sci. Qassim 
University. 4 (1), 37-43.  

4. Athamna, A., 2003. La gale sarcoptique ovine dans le Nord-
est algérien : aspects épidémiologique et thérapeutique. 
Master thesis, University of Batna, Algeria.

Prevalence, infestation dynamics and assessment of ivermectin systemic scab treatment efficiency in sheep of north - 
eastern Algeria —62/64



20. Doherty, E., Burgess, S., Mitchell, S., Wall, R., 2018. First 
evidence of resistance to macrocyclic  lactones in Psoroptes 
ovis sheep scab mites in the UK. Vet. Record. 182, 106.

21. El-Khodery, S.A., Ishii, M., Osman, S.A., Al-Gaabary, 
M.H., 2009. Comparative therapeutic effect of moxidectin, 
doramectin and ivermectin on psoroptes mites infestation 
in buffalo (Bubalus bubalis). Trop. Anim. Health. Pro. 41, 
1505–1511.

22. Enquebaher, K., Etsay, K., 2010. Epidemiological study 
on manage mite, lice and sheep keds of small ruminants in 
Tigray region, northern Ethiopia. Ethiop. Vet. J. 14, 51-65.

23. Euzéby, J, Bussiéras, J., Tan Hung, N., 1981. Les avermec-
tines dans la thérapeutique des gales des bovins.  Bulletin de 
l’Académie Vétérinaire de France . 54, 273-278.

24. FAOSTAT, 2016. (Internet). Food and Agriculture Organi-
zation of the United Nations. (Cited January, 2020.)  avai-
lable at: http://faostat.fao.org/ 

25. Fthenakis, G.C., Papadopoulos, E., Himonas, C., Leontides, 
L., Kritas, S.,  Papatsas, J., 2000. Efficacy of moxidectin 
against sarcoptic mange and effects on milk yield of ewes 
and growth of lambs. Vet. Parasitol. 87, 207-216.

26. Geurden, T., Chartier C., Fanke, J., Regalbono, A.F., Traver-
sa, D., Von-Himmelstjerna, G.S., Demeler, J., Vanimisetti, 
H.B., Bartram, D.J., Denwood, M.J., 2015.  Anthelmintic 
resistance to ivermectin and moxidectin in gastrointestinal 
nematodes of cattle in Europe. Int. J. Parasitol-Drug. 5, 163-
171.

27. Ghosh, S.K., Nanda, S.K., 1997. Management of sarcoptic 
mange infestation in goats in Tripura-a clinical report. Indi-
an. J. Vet. Pathol. 74, 248-249.

28. Ibrahim, K. E. E., Abu-Samra, M.T., 1988. Sarcoptic mange 
in goat and sheep: studies on the defects and economic loss-
es resulting from damage caused by the disease on crust 
leather. J. Soc. Leather. Technol. Chem. 72, 135-144.

29. Kassa, B., 1998.  Control  of  sheep  and  goat  skin  diseases. 
In :  proceedings  of  control  of  sheep  and  goat skin dis-
eases for improved quality of hides and  skins,  FAO,  Addis  
Ababa,  Ethiopia, 13-14 February,  pp. 13 - 15. 

30. Kaufman, P.E., Koehler, P.G., Butler, J.F., 1993. External  
Parasites  of  Sheep  and  Goats.  ENY-273,  one  of  a  series  
of  the  Entomology  and  Nematology  Department,  Florida  
Cooperative  Extension  Service,  Institute  of  Food and 
Agricultural Sciences, University of Florida. 

31. Kumar,  K.A.,  Sharma,  A.K.,  Kumar,  S.,  Ray,  D.,  Rawat,  
A.,  Srivastava,  S., Ghosh,  S. 2016.  Comparative  in  vi-
tro anti - tick  efficacy  of  commercially  available  prod-
ucts  and  newly  developed  phyto - formulations  against  
field  collected  and  resistant  tick  lines  of  Rhipicephalus 
(Boophilus) microplus .  J. Parasit. Dis. 40 (4), 1590-1596.

32. Lekimme, M., Farnir, F., Marécha,l F.,  Losson, B. 2010. 
Failure of injectable ivermectin to control psoroptic mange 
in cattle. Vet. Record. 167, 575-576.

33. Lonneux, F., Nguyen, T.Q., Losson, B. 1997. Efficacy of pour-
on and injectable formulations of moxidectin and ivermectin 
in cattle naturally infected with Psoroptes ovis: parasitological, 
clinical and serological data. Vet. Parasitol. 69(3-4), 319-330.

34. Lonneux, J.F. 1996.  Psoroptes ovis, agent de gale chez le bo-
vin : étude de différents aspects de la réponse immunitaire, 
implications diagnostiques et thérapeutiques, évaluation de 
l’impact zootechnique. Doctoral thesis in veterinary sciences, 
University of Liège, p. 300.

35. Losson, B., Lonneux, J.F., 1993. Field efficacy of injectable 
moxidectin in cattle naturally infested with Chorioptes bovis 
and Sarcoptes  scabiei. Vet. Parasitol. 51 (1-2), 113-121.

36. Losson, B.J., 2012. Sheep psoroptic mange: An update. Vet. 
Parasitol. 189, 39-43.

37. Manurung, J., Stevenson, P., Beriajaya, A., Knox, M.R., 
1990. Use of ivermectin to control sarcoptic mange in goats 
in Indonesia. Trop. Anim. Health. Pro. 22 (3), 206–212.

38. Martinez, J., Reina, D,  Morato E, Becerra, C.,  Navarrete, 
I., Hernandez S., 1999.  Mange in Livestock animals in the 
south west of Spain. European cooperation in the field of 
scientific and technical research. Agric and Biotechnology. 
Workshops held at the Uni. Of Cluj, Romania. 

39. McNair, K., Spike, R., Guilding, C., Prendergast, G.C., 
Stone, T.W., Cobb, S.R., Morris, B.J., 2010. A role for RhoB 
in synaptic plasticity and the regulation of neuronal morpho-
logy. J. Neurosci. 30(9), 3508-3517.

40. Mekroud, A., 2004.  Contribution à l’étude de la distoma-
tose à Fasciola hepatica linnaeus dans le Nord Est Algerien. 
Recherches sur les ruminants et le mollusque hôte, Doctoral 
Thesis, University of Constantine, p. 299.

41. Meradi, S., 2009. Les strongles digestifs des ovins de la ré-
gion de Batna (Algérie) : Caractérisation, spécificités clima-
tiques et indicateurs physiopathologiques, Doctoral Thesis, 
University of Batna, p.164.

42. Mitchell, E.S., Jones, J.R., Foster, A.P., Millar, M., Milnes, 
A., Williams, J. 2012. Clinical features of psoroptic mange 
in cattle in England and Wales. Vet. Record. 170, 359.

43. Mitra, M., Mahanta, S. K., Sen, S., Ghosh, C., Hati, A. K., 
1993. Sarcoptes scabiei in  animals spreading to man. Trop. 
Geogr. Med. 45 (3), 142-143.

44. Muschenheim, A. L., Thorne, E. T, Williams, E. S, Ander-
son, S. H., Wright, F. C., 1990. Psoroptic scabies in Rocky 
Mountain Bighorn sheep (ovis Canadensis Canadensis) 
from Wyoming. J. Wildl. Dis. 26 (4): 554-557.

45. Nuñez, J.L., Moltedo, H. L., 1985. Sarna Psoroptica en 
Ovinos y Bovinos. Ed Hemisferio Sur, 145 p. 

46. O’Brien, D.J., 1992. Studies of the epidemiology of psorop-
tic mange of sheep in Ireland. PhD. Thesis, National Uni-
versity of Ireland.

47. O’Brien, D.J., Brown, D., Parker, L.D., Mcauliffe, A., Pike, 
K., Murphy, T.M., 2001. Evaluation of the persistent activ-
ity of injectable endectocides against Psoroptes ovis. Vet. 
Record. 149, 522-523.

48. Olubunmi, P.A., 1995. The prevalence of caprine sarcoptic 
mange due to Sarcoptes scabiei var capri in Ile-Ife area of 
Nigeria, its control and management. Bulletin of Animal 
Health and Production in Africa (BAHPA) 43, 115-119.

49. Pangui, L.J., Belot, J., Angrand, A., 1991. Incidence de la 
gale sarcoptique chez la mouton à Dakar et essai comparatif 
de traitement. Rev. Med. Vet. 142 (1), 65-69.

50. Papadopoulos, E., Fthenakis, G., 2017. Sarcoptic mange in 
guanacos: transmission to sheep and goats and treatment 
with moxidectin. J. Hell. Vet. Med. Soc. 63(3), 207-212.

51. Puccini, V., Lia, R., Colella, P., Shino, G., 1999.  Effica-
cy of moxidectin against Sarcoptes scabiei var. ovis mange 
in naturally infested sheep. in : Abstracts, 17th International 
Conference of the World Association for the Advancement 
of  Veterinary Parasitology, “Parasites, Production and En-
vironment”.

Prevalence, infestation dynamics and assessment of ivermectin systemic scab treatment efficiency in sheep of north - 
eastern Algeria —63/64



52. Radostits, O.M., Gay, C.C., Hinchcliff, K.W., Constable, 
P.D., 2007. A text book of the diseases of cattle, sheep, pigs, 
goats and horses. 10. Edinberg: Saunders. pp. 1608-1612.

53. Rahbari, S., Nabian, S., Bahonar, A. R., 2009. Some  obser-
vations   on   sheep   sarcoptic mange in Tehran province, 
Iran. Trop. Anim. Health. Pro. 41, 397-401.  

54. Rehby, L., Personne, F., 1998. Gale psoroptique des ovins. 
La semaine vétérinaire n°892, p. 29.

55. Salifou, S., Attindéhou, S., Salifou, C.F.A., Pangui, L.J., 
2013. Prevalence and zoonotic aspects of small ruminant 
mange in the lateritic and waterlogged zones, southern Be-
nin. Rev. Bras. Parasitol. Vet. 22 (2), 243-247. 

56. Sedraoui, C., 2018.  Contribution to study of sheep oestrus  
in association with fasciolosis and scabies in the extreme 
north-east of Algeria: prevention methods.  Doctoral Thesis, 
University of El Tarf, p.130 .

57. Seid, K., Amare, S.,  Tolossa, Y.H. 2016. Mange mites of 
sheep and goats in selected sites of Eastern Amhara region, 
Ethiopia.  J. Parasit. Dis. 40 (1), 132-137.

58. Sekar, M., Kulkarni, V.V., Gajendran, K., 1997. Efficacy of 
ivermectin against sarcoptic mange in sheep. Indian. Vet. J. 
74, 75-76.

59. Sengupta, P.P., Basu, A., Pahari, T.K., 1997. Studies on com-
parative efficacy of three potential miticides against caprine 
sarcoptic mange in field condition. Inter J. Ani. Sci. 12, 245-
248.

60. Singh, S.K., Dimri, U., Sharma, M.C., Swarup, D., Kumar, 
M., Tiwary, R., 2012. Psoroptes cuniculi induced oxidative 
imbalance in rabbits and its alleviation by using vitamins 
A, D3, E, and H as adjunctive remedial. Trop Anim Health 
Pro. 44, 43-48. 

61. Soulsby, E.J.L., 1982. Helminths, Arthropods and Protozoa 
of Domesticated  Animals, (7th edn.) Bailliere Tindall,  Lon-
don, p.809.

62. Stewart, E.L., Croll, D., Lendenmann, M.H., Sanchez-Val-
let, A., Hartmann, F.E., Palma‐Guerrero, J., Ma, X., McDon-
ald, B.A., 2018. Quantitative trait locus mapping reveals 
complex genetic architecture of quantitative virulence in the 
wheat pathogen Zymoseptoria tritici. Mol. Plant. Pathol. 19 
(1), 201–216.

63. Tadesse, A., Fentaw, E., Mekbib, B., Abebe, R., Mekuria, 
S., Zewdu, E., 2011.  Study on the prevalence of ectopara-
site infestation of small ruminants in and around Kombolcha 
and damage to fresh goat pelts and wet blue (pickled skin) 
at Kombolcha Tannery, North eastern Ethiopia. Ethiop. Vet. 
J. 15(2), 87–101.

64. Thrusfield, M., 2005. Veterinary  Epidemiology.  Third  Edi-
on. Blackwell  Science, Oxford, p. 584. 

65. Urquhart, G.M., Armour, J., Duncan, J.L., Dunn, A.M., Jen-
ning, F.W., 1996. Veterinary Parasitology, (2nd edn.), Black-
well  Science, Oxford, p.307.

66. Wasfi, I.A., Hashim, N.H., 1986. Ivermectin treatment of 
sarcoptic and psoroptic mange in sheep and goat. World. 
Anim. Rev. 59, 29-33.

67. Yasine, A., Kumsa, B., Hailu, Y., Ayana, D., 2015. Mites of 
sheep and goats in Oromia Zone of Amhara Region, North 
Eastern Ethiopia: species, prevalence and farmers aware-
ness. BMC Vet. Res. 11, 122.

68. Zaman, M.A., Rehman, T.U., Abbas, R.Z., Babar ,W., Khan, 
M.N., Riaz, M.T, Hussain, R., Ghauri, T., Arif, M., 2017. 
Therapeutic  potential  of  Ivermectin,  doramectin  and  tri-
chlorophan  against  Psoroptes   ovis in   sheep   and   cattle   
of  Cholistan. Pak. Vet. J. 37, 233-235.

Prevalence, infestation dynamics and assessment of ivermectin systemic scab treatment efficiency in sheep of north - 
eastern Algeria —64/64

Prevalenca, dinamika infestacije i 
procjena učinkovitosti sistemske 
terapije ivermektinom na ovčiju šugu 
u sjeveroistočnom Alžiru
Sažetak
Presječno istraživanje obavljeno je u periodu od avgusta 2015. do maja 2016. godine sa ciljem 
procjene prevalence i sezonske dinamike ovčije šuge, kao i testiranja učinkovitosti terapije 
sarkoptičke šuge ivermektinom.  Istraživanje je obuhvatilo 11759 ovaca iz 1072 stada i sa 
stočnih pijaca u Guelmu, sjeveroistočnoj provinciji u Alžiru. Rezultati su pokazali da je srednja 
prevalenca infestacije stada i životinja 25%, odnosno 10,45%. Identificirana su dva osnovna 
tipa grinja uzročnika bolesti, Sarcoptes scabiei var. ovis  i Psoroptes ovis. Ove dvije vrste grinja 
su uzročnici bolesti kod 70% i 30% životinja na razini stada i 68% i 32% na individualnoj razini. 
Između ove dvije vrste zabilježena je visoka razina signifikantnosti (P<0.001).  Nijedna od 
ovih vrsta nije zabilježena u ljeto ili proljeće, međutim u zimu i jesen u stadima je zabilježena 
infestacija od 55% i 45%, dok je prevalenca infestiranih ovaca iznosila 25.1% u zimu i 15.52% u 
jesen. Rezultati zabilježeni na stočnim pijacama su bili slični rezultatima presječnog istraživanja. 
Terapija ivermektinom u obliku jedne injekcije u dozi od 0.3 mgkg-1 tjelesne težine se pokazala 
učinkovitom u stadima pogođenim teškim oblicima sarkoptičke šuge. Međutim, kod životinja sa 
veoma izraženom hiperkeratozom se  preporučuju dvije injekcije.
Naše je istraživanje pokazalo visoku cjelokupnu i sezonsku prevalencu grinja uzročnika šuge kod 
ovaca koje žive u mediteranskim klimatskim uvjetima.  Uzgajivači životinja i veterinari bi trebali 
zajednički primijeniti učinkovite terapijske strategije zasnovane na jednoj ili dvije injekcije u dozi 
od 0.3 mgkg-1  tjelesne težine, a prema težini infestacije (prisustvo ili odsustvo hiperkeratoze) 
kako bi se izbjegli ekonomski gubici svojstveni ovoj patologiji.

Ključne riječi: ovčja šuga, prevalenca, Guelma – Alžir, ivermektin, učinkovitost


