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Introduction 

Rabbits may be infested by a variety of mites, such as fur 

mites, ear mites, or burrowing mites. Sarcoptes sp. mites are deep 

burrowing mites that affect the head, feet, nose, and areas around the 

genitalia.
1
 Sarcoptic mange in rabbits is a highly infectious, non-

seasonal, pruritic skin disease and is caused by Sarcoptes scabiei 

mites. Overcrowded living conditions and poor hygiene are essential 

factors for S. scabiei mites infestation.
2
 Mites widely spread from 

rabbit to another rabbit by direct contact or through connection with 

an infested environment.
3
 They can also spread from rabbits to other 

animals like cats or other pet animals if they are kept on the same 

premises.
4 

One of the most important veterinary ectoparasites and cause greater 

weight loss, productivity, and quality of wool in rabbits are S. scabiei 

var. cuniculi. Previously, the possibility of zoonotic infection has been 

recorded.
5
 It sparingly affects hairy rabbit parts such as the ears, nose, 

feet, and areas around the genitalia, resulting in hair loss, intense 

pruritus, hypertensive reaction, reduced body weight gain, and death.
6
 

Most of the sarcoptic mange is related to reduced feed consumption, 

digestibility, and rate of conversion with meningitis development.
7
    

Recently, many chemical agents are commonly used in veterinary 

clinics for the treatment and control of sarcoptic mange, and with 

certain drugs like ivermectin and abamectin, relatively good treatment 

efficacy has been achieved. However, in addition to the  
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toxicity and environmental hazards, the usage of chemicals might lead 

to resistance in the target species.
8
 Other traditional sarcoptic mange 

treatment includes external application of pyrethroid compounds, 

organophosphates, or amitraz, but its use may be problematic in that it 

requires a frequent and cautious application and may have side 

effects.
9
 Treatment of sarcoptic mange with various acaricides such as 

Diazinon, Fenvalerate, Deltamethrin, and Avermectin has been tried 

with varying success levels. The main difficulties associated with the 

use of artificial acaricides are the rapid development of resistance, 

environmental contamination, high cost, and health risks to humans 

during the treatment of an animal.
10

 Given these difficulties, the use of 

algal or botanical acaricides against sarcoptic mange has been 

visualized. 

Algae are important human nutrition compounds and hopeful sources 

of active metabolites for the advancement of the therapeutic industry. 
11,12 

In the latest decades, research has shown that algal species have 

anti-biological activities including anti-microbial, anti-allergic, anti-

viral, anti-oxidant, anti-cancer, anti-inflammatory, and anti-obesity 

activities.
13,14

   

Among the medicinally important algal species, the green algae 

Enteromorpha intestinalis and Cladophora crispata. The E. 

intestinalis has been used in many studies as an anti-tumours, 
15,16,17

 

antibacterial, 
18,19

 antifungal, 
20

 antioxidant, 
21,22

 and antiparasite. 
23,24

 

Whereas the Cladophora crispata has been used as antibacterial and 

antifungal, 
25,26

 and anti-parasite.
23,27

 

So, as far as we know, the efficacy of E. intestinalis and C. crispata 

algae against sarcoptic mange has not been previously studied. The 

current study aimed to estimate the potential activity of E. intestinalis 

and C. crispata methanol extracts against sarcoptic mange in rabbits. 
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Materials and Methods 

Algal collection and extraction  

Algal samples were collected in March 2019 using clean sample 

containers from the Al-Hartha area in Basrah / Iraq and transferred to 

the laboratory and identified by an algologist at the University of 

Basrah, Basrah, Iraq. Algal samples were carefully washed in distilled 

water and dried away from direct sunlight at room temperature. Dried 

samples were ground and preserved for further use at 18°C. According 

to, 
28

 the algal methanol extracts were prepared by dissolving 40 g of 

dried algae in 200 mL of methyl alcohol (95%). Then the mixture was 

left for 72 h in a flask and stirred every 24 h. It was subsequently 

filtered using Whatman filter paper No.1 and concentrated using a 

rotary evaporator at 40°C, then left to dry and preserved at 4°C in 

sterile vials.  

 

Animals  

Eighty Oryctolagus cuniculus healthy female rabbits of approximately 

the same age group and weight were naturally infected by close 

contact with other rabbits infected with sarcoptic mange, all of them 

curtaining in separate rabbit management cages at Animal House, 

Biology department, Education for Pure Sciences College, Basrah 

University, Basrah, Iraq. It was confirmed that the rabbits had a 

normal infection with S. scabiei var. cuniculi by a skin scraping test.  

 

Ethics approval 

The animal experimentation committee of the University of Basrah's 

Department of Biology approved the protocol for all animal 

experiments performed in this study (Ethical Approval Number: 

204/2020). 

 

The activity assay in vitro 

The scabs were isolated from the infested rabbits and then placed in 

Petri dishes and incubated at 35˚C for 30 min in an incubator to collect 

the S. scabiei var. cuniculi adult mites for testing. To prepare 2, 1, and 

0.5 g/ml concentrations, the algal methanol extract was diluted with 

distilled water containing glycerine (10%), 0.5 ml of the concentration 

was added to the Petri dishes (diameter 10 cm; height 2 cm) with filter 

paper chips to absorb the liquid. To evaluate the activity of the 

extracts, 10 samples of mites were placed on the filter paper in each 

Petri dish, then incubated for 0.5, 1, 2, 4, or 6 h under 25˚C and 75% 

relative humidity. 
29,30

 For each extract concentration, three replicates 

were performed. As an untreated control, three Petri dishes containing 

0.5 ml of glycerol and distilled water were used, while 2% ivermectin 

was used as conventional treatment. The mites were frequently 

stimulated with a needle to evaluate their viability, and the mites were 

documented as dead if no response was detected.
31

 

 

Animal treatment  

A 22-day long experiment on forty-two rabbits selected from the 

infected groups was carried out. Rabbits were divided into seven 

groups (In each group were six animals) and classified into different 

treatments in a completely randomized design (Table 1). All the 

extracts were prepared for the treatment as an ointment (10% and 

20%) by using Vaseline (w/w). Hair was clipped around the infected 

areas, the lesions were cleaned with warm water and left to dry for 

some time before the application of the ointment, the ointment was 

then added in adequate amounts to create a thin layer over the infected 

area. All groups were treated on alternative days (Day 0–14) seven 

times in a total, excluding the control group (the area of the lesion 

only cleaned with lukewarm water), and the ivermectin group was 

treated only once with 200 μg/kg (s/c inj.) of ivermectin at the 

beginning of the experiment (Day 0). On alternative days at the time 

of treatment application, response to treatment was observed in terms 

of mean recovery response and percentage decrease of mites.
10 

 

Clinical examination  

The rabbit clinical examination was conducted on day 0 and then on 

alternate days up to day 22. The intensity of the lesion of an individual 

animal was described at the start of the experiment using grade codes  

from 1 to 4 indicating an increasing intensity of the skin reaction. 

 

Table 1: Treated groups 
  

Group no. Treatment 

1 E. intestinalis 10% 

2 E. intestinalis 20% 

3 C. crispata 10% 

4 C. crispata 20% 

5 Ivermectin 022   µg/Kg 

6 Vaseline 

7 Untreated (control) 

E. intestinalis 10% and 20% = 10% and 20% ointment w/w of E.   

intestinalis methanol extracts; C. crispata 10% and 20% = 10% and 

20% ointment w/w of C. crispata methanol extracts. 

 

 

Following the treatment, (from day 0 to the end of the experiment) 

recovery in individual animals was described with grade codes from 0 

to 4, and the mean recovery response of each group was calculated to 

compare the treatment effect. 
32

 

 

Mites examination in vivo 

According to, 
33

 skin scrapings were taken from the areas of the 

lesions neighboring healthy tissue by scraping 1 cm
2
 of the area from 

three different body sites. Samples were observed within 6 h of 

collection. Scrapings from three areas of the lesion were collected and 

placed in a tube containing distilled water and 10 % KOH (5 ml) then 

heated till epidermal scales and hair were liquified. Then they were 

centrifuged for 10 min at 10 g. The sediment was suspended in 

distilled water, and it has been re-centrifuged. Sediment was analyzed 

under a microscope to calculate the total number of the mites, the 

morphological keys were used to identify mites was according to. 
34

 

The treatment efficacy was calculated by using the equation shown 

below. 
35 

 

Treatment efficacy % =  
                                                            

                             
 × 100 

 

Statistical analysis 

The data were analyzed via SPSS ver. 19 software by using the 

ANOVA and the chi-square (χ
2
) tests, the differences were considered 

statistically significant when P ≤ 0.05. According to, 
36

 the probit 

analysis was used to calculate the median lethal concentration value 

(LC50) and the median lethal time value (LT50).  

 

 

Results and Discussion 

The algal methanol extracts demonstrated strong toxicity to the S. 

scabiei var. cuniculi mites, and their activity was dependent on time 

and concentration. Among all the treated groups, significant 

differences in mean mortality were observed at 0.5 h (P = 0.005) and 1 

hour (P = 0.000) of the experiment. It has been observed that the mean 

mortality in the mites for the treated groups with the highest 

concentrations (2 g/ml) of both algae was approximately equal to the 

ivermectin group throughout the treatment period. The mean mortality 

at 0.5 and 1 h was 50% and 90% respectively of both 2 g/ml of C. 

crispata methanol extract and 2% of ivermectin groups, as for, the 

mean mortality of the treated group with 2 g/ml of E. intestinalis 

methanol extract at 0.5 and 1 hour was 50% and 80% respectively. 

Whereas the mean mortality in the mites for all treated groups was 

comparable (100%) at 2, 4, and 6 h. It is observed that the mites in the 

control group (treated with 10% glycerin) stayed alive after 6 h of 

treatment (Table 2). 

The LT50 values of the algal methanol extracts against S. scabiei var. 

cuniculi mites are shown in Table 3. The current results indicate that 

algal methanol extracts at all concentrations were highly toxic to 

mites. The LT50 values of  E. intestinalis methanol extract at the 

concentrations of 2, 1, and 0.5 g/mL were 0.5165, 0.7626, and 1.1982 
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h, respectively, and the LT50 values of C. crispata methanol extract at 

the concentrations of 2, 1, and 0.5 g/mL were 0.4656, 0.5165, and 

0.6641h, respectively. Whereas, the LT50 value of the ivermectin 2% 

was 0.5165 h. This indicates that the highest concentration of C. 

crispata methanol extract (2 g/mL) was highly toxic than ivermectin 

2%, while LT50 values were comparable in both 2 g/mL of E. 

intestinalis methanol extract and 2% of ivermectin. 

As shown in Tables 4 and 5. The LC50 values of the methanol extract 

of E. intestinalis at 0.5 and 1-hour post-treatment were 1.5869 and 

0.3436 g/mL, respectively. Whereas the LC50 values of the methanol 

extract of C. crispata at 0.5 and 1 h post-treatment were 1.9358 and 

0.6252 g/mL, respectively. While no LC50 values of all algal extract 

concentrations were recorded at 2, 4, and 6 h post-treatment due to the 

equal mean mortality (100%) of all algal extract concentrations. 

The effect of different treatments on infected animals was assessed by 

estimating the mean recovery response (Table 6). There was a 

statistically significant difference in mean recovery response (P ≤ 

0.05) in all treated groups over the treatment periods, except for 2 and 

14 days post-treatment, and it is also observable that algal methanol 

extracts were superior to ivermectin during the treatment periods. The 

highest mean recovery response was observed in animals treated with 

20% of C. crispata methanol extract with a mean recovery response 

score of 4.00 at 22 days post-treatment. A high mean recovery 

response was also recorded with a score of 3.66 at 22 days post-

treatment in animals treated with 20% of E. intestinalis methanol 

extract. Followed by the animal treated with 10% of the methanol 

extract of C. crispata with a mean recovery response of 3.66 at 22 

days post-treatment. Whereas the mean recovery response was equal 

in animals treated with 10% of E. intestinalis methanol extract and 

with 200 mg/kg of ivermectin, it was 2.66 at 22 days post-treatment. 

While the animals that were treated with Vaseline showed no 

improvement and recovery.  

The treatment efficacy of the algal methanol extracts was determined 

at 4, 10, 16, and 22 days post-treatment (Table 7). Although the 

treatment efficacy values of the different groups varied overtime 

periods, they were statistically non-significant (P ≤ 0.05). The highest 

efficacy of treatment was detected in animals treated with 20% of the 

methanol extract of C. crispata at 4 days post-treatment with 87%, 

while the highest treatment efficacy was 96% and 100% at 10 and 16 

days post-treatment respectively in animals treated with 20% of the 

methanol extract of E. intestinalis. The treatment efficacy of all 

animals in treated groups was 100% at 22 days post-treatment, it is 

evidence that the animals are free of the mites. 

There are many disadvantages to the drugs presently used for sarcoptic 

mange, including resistance development, toxicity, and management 

difficulty, which increases the need for drugs that are safer and more 

effective. Further research on the treatment of sarcoptic mange using 

natural and herbal elements are required. 
37

 To our knowledge, no 

previous studies have used algal extracts for the management of 

sarcoptic mange and against S. scabiei var. cuniculi mites, although 

many studies have used plant materials for the management of 

sarcoptic mange in rabbits as an alternative treatment.  

The methanol extracts of E. intestinalis and C. crispata exhibit strong 

toxic activity against sarcoptic mange. It was shown that the extract's 

toxicity was dependent on time and concentration. Similar influences 

have been seen in vivo for the crude aqueous and aqueous methanol 

extracts of neem seed kernel against sarcoptic mange,
10

 as well in the 

Eupatorium adenophorum ethanolic extract against S. scabiei, 
29,38

 the 

neem aqueous leaf extract against S. scabiei var. cuniculi in vivo and 

in vitro, 
39

 also, for Ligularia virgaurea ethanolic extracts against the 

S. scabiei mite in vitro, 
40 

the oil of lemon against S. scabiei var. 

cuniculi in vivo and in vitro. 
41

  

The efficacy of E. intestinalis and C. crispata extracts may be due to 

their active compounds. E. intestinalis has many bioactive compounds 

such as carbohydrates, alkaloids, saponins, terpenes, sterols, and 

phenolics. 
42,43

 C. crispata may also possess alkaloids, tannins, fatty 

acids, polysaccharides, amino acids, proteins, terpenes, sterols, 

phenolics, flavonoids, aromatic organic acids, aldehydes, and ketones. 
26

 Active compounds can affect the parasite's body in several ways, for 

example, terpenes interact readily with biomembranes and membrane 

proteins, they could increase the fluidity and permeability of the 

membrane, which can lead to uncontrolled ion efflux and metabolites 

and even cell leakage, leading to cell necrotic or cell apoptotic, Also, 

the action of membrane proteins and receptors or ion channels can be 

modulated by them. Neuroreceptors are often alkaloid molecular 

targets or modulate other steps in the transduction of neuronal signals, 

including enzymes or ion channels that capture or metabolize second 

messengers or neurotransmitters, whereas certain alkaloids are 

mutagenic by alkylating or intercalating DNA. Some alkaloids interact 

with DNA, telomeres, telomerase, topoisomerase, cytoskeleton, or 

protein biosynthesis and induce apoptosis. Some types of saponins are 

amphiphilic compounds that bind to surface glycoproteins and 

glycolipids and can complicate cholesterol in biomembranes. This 

causes severe biomembrane tension and leakage. Whereas, there is a 

wide variety of medical and pharmacological properties of phenolics, 

such as anti-inflammatory, antioxidant, wound healing, sedating, 

antiviral and antimicrobial activities.
44

 

 

 

Table 2: The mean mortality of S. scabiei var. cuniculi mites 

in treated groups 
 

Treatment 
Conc. 

g/ml 

The mean mortality %  

0.5 h 1 h 2 h 4 h 6 h 

E. intestinalis  

0.5 2 22 022 022 022 

1 02 52 022 022 022 

2 32 62 022 022 022 

C. crispata  

0.5 22 42 022 022 022 

1 32 62 022 022 022 

2 32 72 022 022 022 

Ivermectin 2% 50 90 100 022 022 

Control 0 2 2 2 2 

χ
2
 049701 049445 29222 29222 29222 

P-value 0.005 0.000 1.000 1.000 1.000 

 

 

Table 3: The LT50 values of the algal methanol extracts and 

ivermectin 
 

Treatment Con. (g/ml) Regression equation LT50 (h) 

E. intestinalis  

0.5 Y = 6.5110x + 4.4886 1.1982 

1 Y =  4.6534x + 5.5476 0.7626 

2 Y = 3.2555x + 5.9339 0.5165 

C. crispata  

0.5 Y = 3.6763x + 5.6533 0.6641 

1 Y = 3.2555x + 5.9339 0.5165 

2 Y = 3.2555x + 6.0805 0.4656 

Ivermectin 2% Y = 3.2555x + 5.9339 0.5165 

 

 

Table 4: The LC50 of the methanol extract of C. crispata 
 

Time (h) Regression equation LC50 (g/ml) 

0.5 Y = 0.4208x + 4.9156 1.5869 

1 Y = 1.7078x + 5.7922 0.3436 

2 - - 

4 - - 

6 - - 
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Table 5: The LC50 of the methanol extract of E. intestinalis 

Time (h) Regression equation LC50 (g/ml) 

0.5 Y = 3.2555x + 4.0661 1.9358 

1 Y = 1.8187x + 5.3709 0.6252 

2 - - 

4 - - 

6 - - 

 

 

Table 6: The mean recovery response of treated groups 

Treatment Mean recovery response ± SD 

Day 2 Day 4 Day 6 Day 8 Day 10 Day 12 Day 14 Day 16 Day 18 Day 20 Day 22 

E. intestinalis 10% 0 ± 0.00 0 ±0.00b 0911±0.51ab 0911±0.51a 0944±0.51b 0944±0.51b 0±0.00 0±0.00d 0911±0.51b 0911±0.51b 0944±0.51b 

E. intestinalis 20% 0 ± 0.00 091± 0.51a 0944±0.51a 0944±0.51a 0±0.00a 0944±0.51a 1±0.00 1±0.00b 1911±0.51a 1911±0.51a 1944±0.51a 

C. crispata 10% 0 ±  0.00 0±0.00b 0911±0.51ab 0944±0.51a 0944±0.51b 0944±0.51b 0±0.00 0911±0.51c 0911±0.51b 0944±0.51b 1±0.00b 

C. crispata 20% 0 ± 0.00 0911±0.51a 0944±0.51a 0944±0.51a 0911±0.51a 1±0.00a 1±0.00 1911±0.51a 1911±0.51a 1944±0.51a 2±0.00a 

Ivermectin 022 µg/Kg 0 ± 0.00 2±0.00c 0±0.00b 0911±0.51a 0944± 0.51b 0944±0.51b 0±0.00 0±0.00d 0911±0.51b 0944±0.51b 0944±0.51b 

Vaseline 0 ± 0.00 2±0.00c 2±0.00c 2±0.00b 2±0.00c 2±0.00c 2±0.00 2±0.00e 2±0.00c 2±0.00c 2±0.00c 

Control  0 ± 0.00 2±0.00c 2±0.00c 2±0.00b 2±0.00c 2±0.00c 2±0.00 2±0.00e 2±0.00c 2±0.00c 2±0.00c 

RLSD n.s. 0.289 0.404 0.458 0.409 0.409 n.s. 0.289 0.458 0.458 0.354 

 

 

Table 7: The treatment efficacy of algal methanol extracts and 

ivermectin 

 

Treatment The treatment efficacy % 

Day 4 Day 10 Day 16 Day 22 

E. intestinalis 10% 56 64 66 022 

E. intestinalis 20% 61 74 022 022 

C. crispata 10% 56 65 71 022 

C. crispata 20% 65 72 70 022 

Ivermectin 022 µg/Kg  62 65 72 022 

χ
2
 29502 29527 29623 29222 

P-value 0.948 0.945 0.932 1.000 

 

 

Conclusion 

The current study indicates that E. intestinalis and C. crispata 

methanol extracts have an active component(s), which suggests that E. 

intestinalis and C. crispata could be a source of new active 

compounds able to control pet mites effectively. 
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