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ABSTRACT:Rabbit mange called rabbit plaque, it is a contagious disease affects all 

rabbits in the farm, spread rapidly and characterized by pruritus, alopecia, and crust 

formation on the legs, lips, ears or different parts of the body. This disease lead to 

severe economic losses include weight loss, reduced production, medication cost, 

misshaped rabbit, and mortality. In spite of many topical medications were used for 

treatment of rabbit mites, there were no satisfied results as well as the irritant effect of 

some of them, in addition to the long withdrawal time and drug residue of ivermectin 

injection so this study tried to apply a new approach to use an Ivermectin carried on 

glycerin as a topical treatment to overcome the side effect of other treatments. In this 

study fourty two rabbits naturally infested with mange were divided into seven groups 

(six rabbits/each),  1
st
 group treated with Ivermectin 1% injection, 2

nd
 group treated 

with topical Ivermectin 0.05%, and 3
rd

 group treated with topical Ivermectin 0.1%, 4
th

 

group treated with topical Ivermectin 0.15%, 5
th

 group treated with topical sulphur 

15%, 6
th

 group treated with topical cibermethrin 10%, and 7
th

 group treated with 

topical cebacil gel (phoxim 50%). All rabbits were observed daily recording recovery 

and mortality rate, skin lesions sent for histopathology, and serum samples were taken 

at 0, 4, 8, 15, 22 days post treatment to measure Total protein, Albumin, Creatinine, 

Glucose, Cu, Zn, Fe, SOD and MDA. Our findings showed Cebacil gel caused 100% 

mortalities, so it should be excluded where it was toxic if used more than two days 

post treatment, Ivermectin 0.1% produced significant body weight changes when 

compared with control groups, Ivermectin 1% injection, and topical sulphur 15% 

while the remaining treatments produced non-significant body weight changes with an 

improvement of all biochemical blood parameters including SOD, MDA, Fe, Cu, Zn, 

Tp, Alb, Crea, and Glu.. Ivermectin 0.1% recorded 100% survival, no persistent skin 

scales, and the highest reduction rate of damaging indicator, SOD, while the other 

treatments revealed persistent skin scales and/or mortalities, so Ivermectin 0.1% was 

preferred as drug of choice for topical treatment of external mange in rabbits. 
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INTRODUCTION 

Rabbit scabies (mange) is named rabbit 

plaque, identified as a highly contagious 

disease affecting rabbits of all breeds, ages, 

and sexes throughout the whole year 

(Elshahawy et al., 2016). It spread by direct 

and indirect contact and caused by an 

infestation of the skin by the rabbit itch mite 

(Sant, R., and Rowland, M. 2009).  

Mite is an insect live on the skin in tunnels 

(graves) and feed on keratin of dead hair, 

tissue fluid, and lymph producing crusts, It 

usually presents in sandy area, on hay and 

other bedding and can carry the 

myxomatosis virus (Gould 2010;  Arlian  

and  Morgan  2017).  

 The commonly reported mites infesting 

rabbits include Psoroptes cuniculi (ear 

mange), Sarcoptes scabiei var cuniculi (body 

mange), cheyletiella parasitovorax (non-

burrowing visible), and Notoedres cati 

which is very rare (Darzi et al.2007; Okumu 

et al., 2015).  

The common symptoms include itching, 

pruritis, erythema, loss of hair, crusty, scaly 

and scabby lesions present in face, leg or ear 

when detached leaving a bloody area 

(Swarnakar et al., 2014; Nowland, and Rush 

2015).  

External mange has high economic losses in 

rabbit farms include mortality, medication 

costs, loss of body weights, and Sometimes, 

it has a zoonotic importance (Jenkins, 2001; 

Fischer, and Walton 2014).  

This disease was commonly treated with 

topical insecticides, sulpher ointment, or 

ivermectin injection, (Ulutas et al 2005; 

Rock, 2007; Niaz, and Shoaib 2015) but the 

drug of choice is still controversial not only 

because of the side effect of traditional 

treatment, recurrence of infestation but also 

prolonged convalescent period leaving 

behind emaciated rabbit toward death, so 

this work aimed to compare the efficacy of 

topical ivermectin at different concentrations 

versus traditional treatment methods 

including ivermectin injection and other 

topical treatment of scabies and identify the 

clinical health reflex of these treatments.  

 

MATERIALS AND METHODS 

Experimental design 

Fourty two rabbits of different breeds and 

genders naturally infested with external 

mange which characterized by alopecia, 

scales on different areas of the body, with 

or without pruritus. These rabbits were 

randomly divided into seven groups (six 

rabbits/each), three topical Ivermectin 

groups include, 1
st
 group treated with 

topical Ivermectin 0.05% (5ml ivermectin 

1% + 95ml glycerin), 2
nd

 group treated 

with topical Ivermectin 0.1% (10ml 

ivermectin 1% + 90ml glycerin), and 3
rd

 

group treated with topical Ivermectin 

0.15% (15ml ivermectin 1% + 85ml 

glycerin), as well as four traditional control 

groups include, 4
th

 group treated with 

Ivermectin 1% injection, 5
th

 group treated 

with topical sulphur 15%, 6
th

 group treated 

with topical cibermethrin 10%, and 7
th

 

group treated with topical cebacil gel 

(phoxim 50%) (table. 1). Daily observation 

for all rabbits in all groups were done to 

record recovery and mortality rate. 

Weighing the body of all rabbits at 0, 8, 

and 22 days post treatment. Rabbits 

supplied from farm of Maryout Research 

Station, Ivermectin 1% was patent product 

produced by El-Nasr Co., Cibermethrin 

10% EC was patent product produced by 

Arabic chemical industrial Co. with 

approval of Garda Chemicals limited- 

India, and Cebacil gel (Phoxim 50 mg/ml) 

was patent product produced by Agri 

Egypt chemical industrial Co. Sulpher, 

Vaslin, and Glycerine were raw materials 

purchased from Saif El-Nasr chemical Co. 

Samples collection 

Blood samples were collected at 0, 4, 8, 

15, and 22 days post treatment then serum 

were separated and preserved in 

refrigerator to be sent to animal health 

institute laboratory, agriculture ministry, 

Egypt. 

Biochemical tests 

Biochemical analysis was applied on the 

collected sera by semi auto analyzer 
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(Merck) using commercial reagent kits as 

per manufacturer’s instruction and compared 

with data obtained by Ozkan et al., 2012. All  

collected  sera  were  tested for total protein 

(tp), albumin (Alb), creatinine (Crea), and 

glucose (Glu) according to Doumas, 1971; 

Domas, (1975, also SOD, and MDA 

activities were determined by commercial 

kits (Biodiagnostic Co., Cairo, Egypt), and 

was evaluated according to Sharma et al., 

2017. Zinc (Zn), copper (Cu) and iron (Fe) 

concentrations were measured by 

spectrophotometer (X-ma, Model 

6100/6300/6100S, Double  beams,  UV/VIS  

Spectrophotometer,  Seoul, South  Korea) 

according to Mert et al., 2008; Yatoo et al., 

2013a; Yatoo et al., 2013b.  

Macro and microscopic lesions  

Skin lesions were photographed in mange 

affected rabbits of different groups and 

scissored from the affected sites (ears, limbs, 

face, or nose) of freshly dead infested rabbits 

within 3 day post treatment and preserved in 

formalin 10% for twenty four hours, 

washing was done in tap water then serial 

dilutions of alcohol (methyl, ethyl and 

absolute ethyl ) were used for dehydration. 

Specimens were cleared in xylene and 

embedded  in paraffin at 56 degree in  hot air 

oven for twenty four hours. Paraffin bees 

wax tissue blocks were prepared for 

sectioning at 4 microns thickness by rotary 

Leitz microtome. The obtained tissue 

sections were collected on glass slides, 

deparaffinized, stained by hematoxylin & 

eosin stain for examination through the light 

electric microscope (Banchroft et al., 2013).   

Statistical analysis  
Data was analyzed by one-way analysis of 

variance (ANOVA), with Duncan's multiple 

range tests for significant between means 

(P≤0.05) by SPSS v16.0® (IBM 

Cooperation, Armonk, NY, USA).  

RESULTS 

Mortality and recovery rate 

Table 2 showed 100% mortality in group 7 

(phoxim gel 50%) within one week of 

treatment although disappearance of scales 

from 3
rd

 day post treatment, followed by 

50% mortality in group 6 (Cibermethrin 

10%) with Dry hard scales not easly 

detached in two rabbits, 33.33% mortality 

in both groups 4, and 5 (Ivermectin 0.15%, 

and Sulphur 15%), 16.67% mortality in 

group 1 (Ivermectin 1% injection) with 

persistence of scales in all rabbits, and 

finally, there were zero mortality and 

complete recovery in both groups 2, and 3 

(Ivermectin 0.05%, and Ivermectin 0.1%) 

with better general health improvement in 

rabbits treated with Ivermectin 0.1%. 

Body weight at 0, 8, and 22 days post 

treatment 

Table 3 exhibited rabbits treated with 

Ivermectin 0.1% (group 3) had significant 

changes in body weights at 8, and 22 days 

post treatment, 2.73 ± 0.39, and 2.73±0.42, 

respectively when compared with control 

groups, ivermectin 1% subcutaneous 

injection, and topical sulpher 15% oint., 

although at 22 days post treatment there 

were minor weight loss, 10 grams in 

rabbits treated with Ivermectin 0.1% 

(group 3), moderate weight loss, 100 grams 

in rabbits treated with Ivermectin 0.05% 

(group 2) and higher weight loss, 290 

grams in rabbits treated with Sulpher 15% 

(group 5) while group 1, 4, and 6 recorded 

weight gain of 170, 250, and 100 grams 

respectively. 

Macro and microscopic lesions recorded 

in rabbits naturally affected with mange 

Figure 1, and 2 exhibited all rabbits were 

noticed with appearance of light or heavy 

skin scales in different affected areas of 

body, pruritus, alopecia, and sometimes 

inappetence before treatments, while post 

treatments the growth hairs occurred, 

pruritus disappeared, and returned their 

appetite. Figure 3, and 4 reported the 

freshly dead scabies affected rabbits were 

showed Focal superficial ulceration was 

detected in the epidermis associated with 

hyperkeratosis and acanthosis while the 

underlying dermis showed congestions 

and/or haemorrhages with lost or atrophied 

hair follicles and sebaceous glands, also, 

oedema with few inflammatory cells 



Disouky Mohamed Mourad 

644 

 

infiltration were noticed in the underlying 

dermis and subcutaneous tissue in coincided 

with central embeded mite.      

Biochemical blood parameters in treated 

rabbits naturally affected with  mange 

(Table 4, and 5) 

Topical Ivermectin of different 

cocentrations, 0.05, 0.1, 0.15% when used as 

new therapeutic approach in treatment of 

rabbit mange and compared with traditional 

treatments found the following, damaging 

indicator, MDA (Malano-Di-Aldhyde) has 

non-significant differences at 8, 15 dpt while 

ivermectin 0.05% has significant differences 

with ivermectin 1% injection, and 10% 

cibermethrin at 4, and 22 dpt, respectively. 

Antioxidant enzyme, SOD (Super-Oxid-

Dismutase), has significant differences 

among groups at 4, 15, 22 dpt while 

ivermectin 0.05% has significant differences 

with 15% sulpher at 8 dpt. There were no 

significant differences in Zinc (Zn) among 

groups at 4 dpt but there were differences at 

8, 15 dpt while at 22 dpt there was 

significant difference between ivermectin 

0.1% and Sulpher 15%, also, Copper (Cu) 

was significantly different with other groups 

at 4, 8, and 22 dpt while at 15 dpt there was 

significant difference between ivermectin 

0.05% and  cibermethrin 10%. Both 

Creatinine (Crea) and Iron (Fe) were 

significantly different with other groups at 4, 

8, 15, and 22 dpt while Glucose (Glu) has no 

significant differences with other groups at 

4, and 15 dpt but there were differences 

among groups and between ivermectin 

0.15% and ivermectin 1% injection at 8, and 

22 dpt, respectively. Albumin (Alb)  has 

significant differences with other groups at 

4, and 15 dpt while at 8, and 22 dpt it was 

non significantly affected, also total protein 

(Tp) has significant differences with other 

groups at 4, 15 and 22 dpt while at 8 dpt it 

was non significantly affected. In general, 

Table 4, and 5 revealed Tp and Alb were 

significantly improved in all treated groups 

ranged from 5.8±0.08
 
 to 7.84±0.04 g/dl and 

2.59±0.57
 
 to 4.3±1.9 g/dl, respectively with 

an improving rates of Tp, 1.2, 1.18, 1.24, 

1.42, 1.84, and 0.9, and Alb, 1.2, 0.34, 

0.52, 1.01, 0.47, and 0.44 in treated groups, 

1, 2, 3, 4, 5, and 6 respectively. Crea 

showed a minor decrease (changes) from 

1.25±0.075 to 0.78±0.12 mg/dl with an 

improving rates of 0.58, 0.41, 0.22, 0.29, 

0.11, and 0.36 in treated groups, 1, 2, 3, 4, 

5, and 6 respectively. Glu showed an 

increase from 77.2±1.1 to 104.3±1.3 mg/dl 

with an improving rates of 85.05, 30.8, 

30.8, 17.7, 29.75, and 25.1 in treated 

groups, 1, 2, 3, 4, 5, and 6 respectively. 

Also, Zn and Cu were a significantly 

increased from 0.057±0.016 to 

0.171±0.018 mg/100ml and 0.067±0.003 to 

0.427±0.255 mg/100ml, respectively with 

an improving rates of Zn, 0.06, 0.049, 0.03, 

0.069, 0.114, and 0.03, and Cu, 0.075, 

0.108, 0.04, 0.029, 0.36, and 0.1 in treated 

groups, 1, 2, 3, 4, 5, and 6 respectively. 

Iron (Fe) showed a decrease toward normal 

with treatment from 293.9±20.3 to 

66.2±7.6 Ug/100ml with an improving 

rates of 168.9, 220.25, 140.75, 147.5, 

107.85, and 86.2 in treated groups, 1, 2, 3, 

4, 5, and 6 respectively. MDA and SOD 

were also decreased from 1.8±0.12 to 

0.89±0.095 U/ml and 51.74±1.71 to 

28.81±2.38 U/ml, respectively with an 

improving rates of MDA, 0.65, 0.88, 0.2, 

0.41, 0.45, and 0.5, and SOD, 27.22, 28.45, 

32.67, 29.08, 13.04, and 27.33 in treated 

groups, 1, 2, 3, 4, 5, and 6 respectively. 

DISCUSSION 

External mange is a major problem in 

rabbit sector called rabbit plaque due to its 

rapid spread, difficult treatment, reduced 

productivity, and mortalities particularly in 

desert, and semi-desert areas of Egypt. So 

that, this study was applied on rabbits 

naturally affected with external mange and 

treated by different concentrations of 

topical ivermectin 0.05%, 0.1%, and 0.15% 

then compared with traditional treatments 

(ivermectin 1% subcutaneous injection, 

topical sulpher 15% oint., cibermethrin 

10% dipping, and topical cebcil gel). Our 

results revealed the followings, on the level 

of body weights, mortalities, and clinical 
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signs, all groups showed there were a 

significant weight changes in group treated 

with 0.1% topical ivermectin when 

compared with ivermectin 1% subcutaneous 

injection, and topical sulpher 15% oint., 

while the other treatments have non-

significant changes. Also,  Cebacil gel 

caused 100% mortalities, so it should be 

excluded where it was toxic if used more 

than two days post treatment. Ivermectin  

0.1% recorded no mortalities, 100% 

survival, and no persistent skin scales, while 

the other treatments revealed persistent skin 

scales and/or mortalities, so Ivermectin 0.1% 

was preferred as topical treatment. On the 

level of blood biochemical parameters, all 

treatments improved all parameters 

including SOD, MDA, Fe, Cu, Zn, Tp, Alb, 

Crea, and Glu but ivermectin 0.1% was 

recorded the highest reduction rate of SOD 

as antioxidant enzyme, 32.67 U/ml, while 

the highest reduction rate of MDA as 

damaging indicator, and Iron (Fe), 0.88 

U/ml, and 220.25 Ug/100ml, respectively 

was recorded in ivermectin 0.05%. Copper, 

Zinc, and total protein were recorded the 

highest enhancement in sulpher treatead 

group, 0.36 mg/100ml, 0.114 mg/100ml, and 

1.84 g/dl, respectively, while Albumen, 

Creatinine, and Glucose were recorded the 

highest enhancement in Ivermectin 1% 

injection, 1.2 g/dl, 0.58 mg/dl, and 85.05 

mg/dl, respectively. Our results were 

matched with those of Nazir et al., 2016 

stated Both Ivermectin and eprinomectin are 

highly effective in managing Sarcoptic 

mange infestation when used topically, 

Wilkins et al., 1980 has been found 

ivermectin diluted in mineral oil, and 

applied directly on the ear lesions was 

effective in rabbits with psoroptic mange, 

and McTier et al., 2003 found that 

selamectin topical treatment led to complete 

clinical and parasitological recovery in 

rabbits naturally infested with P.cuniculi. On 

the contrary, Ulutas et al., 2005 indicated 

eprinomectin (0.5 mg/kg) was partially 

effective in the treatment of rabbits naturally 

infested with P. cuniculi when given 

topically twice at 14 days interval on the 

skin at the base of the neck which might be 

attributed to the dose, and route of 

administration. On the other hand, 

Panigrahi et al., 2014 stated Subcutaneous 

injection of ivermectin 400 µg/kg body 

weight at weekly intervals for four weeks 

resulted in remission of clinical signs 

(disappeared pruritus, hair growth) and 

improvement of health condition in rabbits 

where Tp was improved from 68.4 to 69.2 

g/L and Crea. from 1.2 to 0.9 mmol/L, 

also, Abdelaziz et al., 2020 mentioned the 

clinical signs disappeared at 28
th

 day post 

treatment for all treatments, Sulfur 

ointment was significantly improved both 

SOD, and serum Zn, 0.49± 0.02 U/mg Hb, 

and 0.69 ±0.08 ppm, respectively, while 

serum Fe, and Cu were not significantly 

affected. Jana et al., 2004 recorded after 14 

days of treatment with ivermectin injection 

(200 mg/kg body weight) twice a week 

there was a significant increase of Tp, and 

Albu. to 5.72 ± 1.37 g/dl, and 2.92 ± 0.89 

g/dl, respectively, also there were marked 

reduction in the severity of scratching and 

itching as Kurade et al., 1996 which 

reported similar observations regarding 

efficacy of ivermectin against psoroptic 

mange in rabbits. Several studies (Bowman 

et al., 1992; Bansod et al., 2004) showed 

that subcutaneous administration of 

ivermectin and doramectin led to complete 

clinical and parasitological recovery in 

psoroptic rabbits. On histopathological 

examination, our results showed focal 

superficial ulceration, hyperkeratosis, and 

acanthosis of the epidermis, while the 

dermis and subcutaneous tissue noticed 

with congestions, oedema, and 

haemorrhages accompanied with few 

inflammatory cells infiltration, atrophied or 

loss of hair follicles and sebaceous glands, 

and central embeded mite, these results 

were in accordance with that of  Lossen et 

al., 1999; Chandey et al., 2000; Oraon et 

al., 2000, and Rania et al., 2017 who 

reported hyperkeratosis, acanthosis,  
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subepidermal dermatitis, and leukocytic 

infiltrations.  

 

CONCLUSION 

Use of ivermectin as topical treatment has 

multiple advantages including rapid 

mangecide, safe, less stress, less irritant, 

no drug residue, no withdrawal period, 

with low cost and improve rabbits health 

condition. Topical treatment of ivermectin 

0.1% was the drug of choice for rabbits 

mange since it achieved no mortalities, 

100% survival, no skin scales, and 

improved all biochemical blood 

parameters indicating the enhancement of 

rabbits health condition. 
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Table (1): History of rabbits naturally affected with mange  

Group 

Number/ 

treatment 

Breed  Gender Affected site Bodyweight /kg  

(Zero dpt) 

1/Ivermectin 

1% injection 

California Male  Face, leg 1.535 

Rex Female ear wax 1.170 

California Female Nose  2.170  

Rex Male  Face, leg 2.060 

Rex Female Leg, ear 2.200 

Newziland  Male   ear wax 1.180 

2/Ivermectin 

0.05% 

 

Newziland Male  Leg, nose  1.890 

Newziland  Female  Face  1.920 

Newziland Male  Ear, nose  1.900 

Newziland  Female  Leg  1.550 

Newziland  Female  Leg  3.700 

California  Male  Ear  3.220 

3/Ivermectin 

0.1% 

Gabaly  Male   Face, leg 2.350 

Newziland  Female  Nose, leg 2.355 

Newziland Male  Leg, ear  3.265 

California Female  Leg  3.020 

Newziland Male  Leg  2.870 

Newziland  Female  Nose, ear wax 2.595  

4/Ivermectin 

0.15% 

Rex  Male  Face, ear wax 2.345  

Rex Female  ear wax  2.265  

Newziland  Male  Nose  1.750 

Rex Female  Face, leg 1.105 

Newziland Male  ear wax 2.050 

Newziland Female Face, leg 2.705 
        dpt: day post treatment 
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 Table (1) continuous: History of rabbits naturally affected with mange  

Group Number/ 

treatment 

Breed  Gender   Affected 

site 

Bodyweight /kg  

(Zero dpt) 

5/Sulphur 15% Newziland Male  Face, leg 2.755 

California  Female Ear, leg 2.430 

Newziland Male  Leg  2.250 

Newziland  Female  Leg  1.930 

Newziland Male  Nose  2.120 

Newziland  Female  Face  1.760 

6/Cibermethrin 

10% 

Newziland  Female  Ear  2.200 

Newziland Male  Leg  2.680 

Newziland Male  Face  2.525 

Gabaly  Female  Face, leg 2.350 

Rex  Male  Face, leg 2.240 

Newziland  Female  Ear, leg 2.195 

7/Cebacil gel 

(Phoxim 50%) 

Newziland Male  Ear  2.705 

Newziland  Female  Ear  2.410 

Rex  Male  Face, leg 1.980 

Newziland  Female  Ear, leg 2.185 

Newziland Male  Face, leg 2.045 

Rex  Female Face, leg 1.190 
                 dpt: day post treatment 

 

Table (2): Mortality and recovery rate in treated rabbits naturally affected with  mange 

Group Number/ 

treatment  

Total 

affected 

number 

Mortality Recovery   

Clinical signs one week 

post treatment 
Number  % Number  % 

1/Ivermectin 1% 

injection  

6 1 16.67% 5 83.33% Dry hard scales not easly 

detached in all rabbits 

2/Ivermectin 

0.05% 

6 0 0% 6 100% Dry hard scales not easly 

detached in one rabbit 

3/Ivermectin 

0.1% 

6 0 0% 6 100% There is no scales, just 

inflamed leg with better 

improvement than 

Ivermectin 0.05%  

4/Ivermectin 

0.15% 

6 2 33.33% 4 66.67% No scales, better than 

Ivermectin 0.1% 

5/Sulphur 15% 6 2 33.33% 4 66.67% Dry hard scales not easly 

detached in one rabbit 

6/Cibermethrin 

10% 

6 3 50% 3 50% Dry hard scales not easly 

detached in two rabbits 

7/Cebacil gel 

(Phoxim 50%) 

6 6 100% 0 0% Toxic if used more than two 

days post treatment 
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Table (3): Effect of treatments on body weight in rabbits naturally affected with   

                  mange 

⃰
 : The mean difference is significant at the 0.05 level     D: Dead      dpt: day post treatment           

Group Number/ 

treatment 

Mean body 

weight  

0 dpt 

Mean body 

weight  

8 dpt 

Mean body 

weight  

22 dpt 

Weight 

gain / 

gram 

Weight  

loss / 

gram 

1/Ivermectin 1% injection  1.72 ± 0.49
 

1.68 ± 0.41
⃰ 

1.89 ± 0.30
⃰ 

170 - 

2/Ivermectin 0.05% 2.36 ± 0.87
 

2.31 ±  0.86 2.26 ±  0.86 - 100 

3/Ivermectin 0.1% 2.74 ±  0.37
 

2.73 ± 0.39
⃰
  2.73 ± 0.42

⃰ 
- 10 

4/Ivermectin 0.15% 2.04 ± 0.56
 

2.15 ± 0.39
⃰ 

2.29 ± 0.29
⃰ 

250 - 

5/Sulphur 15% 2.21 ± 0.36 1.92 ± 0.20
⃰ 

1.92 ± 0.41
⃰ 

- 290 

6/Cibermethrin 10% 2.37 ± 0.20
 

2.35 ± 0.32 2.47 ± 0.27 100 - 

7/Cebacil gel (Phoxim 

50%) 

2.09 ± 0.51
 

D
 

D - - 
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Table (4):  Effect of treatments on biochemical blood parameters in rabbits naturally affected with mange   

             
⃰  , ≠, ®: The mean difference is significant at the 0.05 level                        dpt: day post treatment             TP: Total protein              Alb: Albumin                      

    Crea: Creatinine                  SOD: Super oxide dismutase                        MDA: Malanodialdihyde          Glu: Glucose 

 

 

 

Day of 

collection 

Blood Parameters Treatments 

Ivermectin 1% 

inj.  

Ivermectin 

0.05% 

Ivermectin 

0.1% 

Ivermectin 

0.15% 

Sulphur 15% Cibermethrin 

10% 

Z
ero

 d
a
y
 

(p
retrea

tm
en

t) 

TP (g/dl) 6.25±0.42
  

5.98±0.095
  

6.6±0.125
 ⃰⃰  

5.92±0.47
 

5.8±0.08
 ⃰⃰     

6.28±0.035
 

Alb. (g/dl) 3.1±0.08
  ⃰⃰ 

3.2±0.11
 

3.19±0.23
 

2.59±0.57
 ⃰⃰ 

3.22±0.04
 ⃰⃰ 

3.4±0.08
 ⃰⃰ 

Crea.(mg/dl) 1.25±0.075
 ≠ ⃰⃰ 

1.12±0.035
 ⃰⃰ 

1.13±0.04
 ⃰⃰ 

0.89±0.03
≠ 

0.88±0.075
 ⃰⃰ 

1.06±0.11
≠ 

Glu. (mg/dl) 58.95±2.25
 ⃰⃰ 

73.5±4.1
 ⃰⃰ 

72.05±5.25
 ⃰⃰ 

72.6±8.9
 ⃰⃰ 

70.2±2.2
 

72.5±4.2
  

Iron(Ug/100ml) 255.9±27.4
 

293.9±20.3
 

206.95±23.75
 ⃰⃰ 

227.8±5.9 239.6±26.8
 

266.85±56.65
 ⃰⃰  

Copper(mg/100ml) 0.068±0.005
 ⃰⃰ 

0.079±0.014
 

0.08±0.003
 

0.08±0.01
 ⃰⃰ 

0.067±0.003
 ⃰⃰ 

0.07±0.009
 

Zinc (mg/100ml) 0.063±0.006
 ⃰⃰  

0.09±0.02
 ⃰⃰ 

0.101±0.02
 ⃰⃰ 

0.068±0.007
 

0.057±0.016
 ⃰⃰  

0.09±0.009
 

SOD (U/ml) 63.11±0.57
≠
 60.86±1.69

 ⃰⃰ 
61.85±2.15

 ⃰⃰ 
57.89±1.61

≠ 
51.74±1.71

 ⃰⃰ ≠ 
58.75±3.6

 

MDA (U/ml) 1.54±0.13
 ⃰⃰ 

1.8±0.12
≠ 

1.23±0.24
 ⃰⃰ 

1.4±0.075
 

1.51±0.13
 ⃰⃰ ≠ 

1.63±0.19
 ⃰⃰ 

4
 d

p
t 

TP1 6.3±0.085
 ⃰⃰ 

6.26±0.23
 

6.84±0.06
 ⃰⃰ 

6.7±0.265
 ⃰⃰ 

6.4±0.14
 ⃰⃰ 

6.4±0.115
 ⃰⃰ 

Alb.1 3.2±0.035
 

3.2±0.045
 ⃰⃰ 

3.35±0.145 3.21±0.04
a  ⃰⃰ 

 3.22±0.135 3.45±0.075
 ⃰⃰ 

Crea.1 0.98±0.05
≠ 

0.99±0.07
 ⃰⃰ 

0.99±0.065
 ⃰⃰ 

0.85±0.025
≠ 

0.84±0.025
 ⃰⃰ 

0.84±0.03
 ⃰⃰ 

Glu.1 79.9±4.7
 

74.35±2.15
 

77.2±1.1
 

80.75±11.25
 

75.6±3.6
 

78±3.3
 

Iron1 237.25±11.55
 ⃰⃰ ® 

254.7±27.7
≠ 

178.7±24.4
 ⃰⃰ 

122.45±28.55
® 

205.5±17.9
≠ ® 

260.3±23.2
 ⃰⃰ ® 

Copper1 0.078±0.006
≠ 

0.086±0.006
 ⃰⃰ 

0.08±0.011
 

0.094±0.003
≠ 

0.09±0.001
 

0.074±0.005
 ⃰⃰ ≠ 

Zinc1 0.07±0.01
 

0.091±0.003
 

0.104±0.029
 

0.1±0.002 0.12±0.04
 

0.097±0.012
 

SOD1 52.52±7.19
 

54.57±2.3
≠ 

51.72±2.58
 ⃰⃰ 

49.38±1.68
 

44.81±2.01
 ⃰⃰ ≠ 

46.54±1.65
≠ 

MDA1 1.15±0.01
 ⃰⃰ 

1.68±0.04
 ⃰⃰ 

1.18±0.44 1.24±0.01
 

1.48±0.045 1.48±0.06
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Table (4) continuous:  Effect of treatments on biochemical blood parameters in rabbits naturally affected with mange   

           
⃰  , ≠, ®: The mean difference is significant at the 0.05 level                        dpt: day post treatment             TP: Total protein              Alb: Albumin                      

    Crea: Creatinine                  SOD: Super oxide dismutase                        MDA: Malanodialdihyde          Glu: Glucose 

 

 

 

Day of 

collection 

Blood Parameters Treatments 

Ivermectin 1% 

inj.  

Ivermectin 

0.05% 

Ivermectin 

0.1% 

Ivermectin 

0.15% 

Sulphur 15% Cibermethrin 

10% 

8
 d

p
t 

TP2 6.6±0.085
 

6.75±0.12
 

7.05±0.47
 

6.94±0.105
 

6.67±0.62
 

6.5±0.06
 

Alb.2 3.41±0.045
 

3.42±0.175 3.37±0.04 3.32±0.255
 

3.36±0.06
 

3.51±0.04
 

Crea.2 0.84±0.006
 ⃰⃰ 

0.87±0.01
 

0.99±0.035
 ⃰⃰ 

0.84±0.035
 

0. 8±0.11
 ⃰⃰ 

0.83±0.1
b ⃰⃰ 

Glu.2 83.25±1.35
 

78.85±1.85
 ⃰⃰ 

81.8±1.3
a ⃰⃰ 

81.85±1.25
 ⃰⃰ 

76.8±8.2
 

89.1±3.3
a ⃰⃰ 

Iron2 225.2±49.8
 ⃰⃰ ≠ 

138.4±13.6
 ⃰⃰ 

133.45±49.85
 ⃰⃰ 

107.05±8.35
≠ 

170.9±6.9
≠ 

233.95±15.35
 ⃰⃰ ≠ 

Copper2 0.11±0.01
≠ ⃰⃰ 

0.098±0.007
® 

0.091±0.01
 ⃰⃰ 

0.096±0.01
≠ 

0.11±0.01
  ⃰⃰ 

0.081±0.01
≠ ® 

Zinc2 0.084±0.025
 ⃰⃰ 

0.091±0.004
≠ 

0.108±0.006
 ⃰⃰ 

0.102±0.012
≠ 

0.15±0.009
≠ ⃰⃰ 

0.106±0.009
 

SOD2 47.14±4.81
 

49.7±9.3
b ⃰⃰ 

44.25±2.57
 

40.7±0.9
 

39.49±5.52
 ⃰⃰ 

42.94±4.84
 

MDA2 1.11±0.025
 

1.29±0.34
 

1.13±0.095
 

1.06±0.16
 

1.1±0.08
 

1.17±0.04
 

1
5
 d

p
t 

TP3 6.62±0.12
 ⃰⃰ 

6.9±0.065
 ⃰⃰ 

7.08±0.105
 ⃰⃰ 

6.98±0.22
 ⃰⃰ 

6.9±0.13
 

6.99±0.166
 

Alb.3 3.6±0.205
≠ 

3.45±0.03
® 

3.64±0.11
 ⃰⃰ 

3.39±0.09
≠ 

3.39±0.13
 ⃰⃰
 3.75±0.03

≠® 

Crea.3 0.78±0.01
 ⃰⃰ 

0.79±0.02
 

0.96±0.11
 ⃰⃰ 

0.78±0.02
 

0.78±0.12
 ⃰⃰  

0.8±0.03
c ⃰⃰ 

Glu.3 86.8±6.4
 

83.05±1.55
 

98.95±5.35
 

89.6±2.25
 

90.05±6.65
 

90.45±6.75
 

Iron3 125.35±30.1
 

87.55±3.45
 ⃰⃰ 

88.4±14.3
 ⃰⃰ 

102.45±3.15
 ⃰⃰ 

155.35±22.95
 ⃰⃰ 

191.75±34.15
 ⃰⃰ 

Copper3 0.126±0.011
 

0.13±0.01
 ⃰⃰ 

0.108±0.002
 

0.105±0.003
 

0.12±0.045
 

0.08±0.004
 ⃰⃰ 

Zinc3 0.092±0.018
 ⃰⃰ 

0.12±0.018
≠ 

0.13±0.01
 ⃰⃰ 

0.111±0.004
≠ 

0.16±0.003
≠ 

0.108±0.039
 

SOD3 46.22±1.88
 ⃰⃰ 

44.15±0.78
≠ 

31.62±0.45
 ⃰⃰ 

29.82±2.25
 ⃰⃰ 

39.12±2.16
 ⃰⃰ ≠ 

38.48±1.93
 ⃰⃰  ≠ 

MDA3 0.91±0.065
 

1.05±0.055
 

1.11±0.1
 

1.03±0.04
 

1.097±0.245 1.15±0.18
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Table (4) continuous:  Effect of treatments on biochemical blood parameters in rabbits naturally affected with mange   

             
⃰  , ≠, ®: The mean difference is significant at the 0.05 level                        dpt: day post treatment             TP: Total protein              Alb: Albumin                      

    Crea: Creatinine                  SOD: Super oxide dismutase                        MDA: Malanodialdihyde          Glu: Glucose 

 

Table (5):Improvement rates in blood biochemical parameters of different treated  rabbits naturally affected with mange 
 Ivermectin 1% inj. 

(group1) 

Ivermectin 0.05% 

(group2) 

Ivermectin 0.1% 

(group3) 

Ivermectin 0.15% 

(group4) 

Sulphur 15% 

(group5) 

Cibermethrin 10% 

(group6) 

TP (g/dl) 1.2 1.18 1.24 1.42 1.84 0.9 

Alb. (g/dl) 1.2 0.34 0.52 1.01 0.47 0.44 

Crea.(mg/dl) 0.58 0.41 0.22 0.29 0.11 0.36 

Glu. (mg/dl) 85.05 30.8 30.8 17.7 29.75 25.1 

Iron(Ug/100ml) 168.9 220.25 140.75 147.5 107.85 86.2 

Copper(mg/100ml) 0.075 0.108 0.04 0.029 0.36 0.1 

Zinc (mg/100ml) 0.06 0.049 0.03 0.069 0.114 0.03 

SOD (U/ml) 27.2 28.45 32.67 29.08 13.04 27.33 

MDA (U/ml) 0.65 0.88 0.2 0.41 0.45 0.5 

TP: Total protein   Alb: Albumin   Crea: Creatinine   SOD: Super oxide dismutase    MDA: Malanodialdihyde      Glu: Glucose 

Day of 

collection 

Blood Parameters Treatments 

Ivermectin 1% 

inj.  

Ivermectin 0.05% Ivermectin 

0.1% 

Ivermectin 

0.15% 

Sulphur 15% Cibermethrin 

10% 

2
2
 d

p
t 

TP2 7.45±0.135
 ⃰⃰ 

7.16±0.12
≠ 

7.84±0.04
 ⃰⃰ 

7.34±0.215
 

7.64±0.075≠ 7.18±0.295 ⃰⃰ 

Alb.2 4.3±1.9
 

3.54±0.03
 

3.71±0.075
 

3.6±0.125
 

3.69±0.045 3.84±0.12 

Crea.2 0.67±0.07
 ⃰⃰ 

0.71±0.09
 

0.91±0.02
 ⃰⃰ 

0.6±0.03
≠ 

0.77±0.06  ⃰⃰≠ 0.7±0.04 ⃰⃰ 

Glu.2 144±51.6
 ⃰⃰ 

104.3±1.3
 

102.85±6.65
 

90.3±13.6
 ⃰⃰ 

99.95±20.75 97.6±0.6 

Iron2 87±9.8
 

73.65±5.65
 ⃰⃰ 

66.2±7.6
 ⃰⃰ 

80.3±7.7
 ⃰⃰ 

131.75±57.95 ⃰⃰ 180.65±28.95 ⃰⃰ 

Copper2 0.143±0.015
 

0.187±0.056
 ⃰⃰ 

0.12±0.017
 ⃰⃰ 

0.109±0.037
 ⃰⃰ 

0.427±0.255 ⃰⃰ 0.17±0.01 

Zinc2 0.123±0.028
 

0.139±0.033
 

0.131±0.006
 ⃰⃰ 

0.137±0.02
 

0.171±0.018 ⃰⃰ 0.12±0.007 

SOD2 35.91±2.57
 ⃰⃰ 

32.41±0.99
≠ 

29.18±0.32
 ⃰⃰ 

28.81±2.38
 ⃰⃰ 

38.7±3.64 ⃰⃰ ≠ 31.42±1.28 

MDA2  0.89±0.095
 

0.92±0.14
 ⃰⃰ 

1.03±0.11
 

0.99±0.15
 

1.06±0.015 1.13±0.02 ⃰⃰ 
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Fig. (1): Hair loss and skin scales in different parts of the body before treatment 

 

 

 
 

Fig. (2): Hair growth and disappearance of skin scales in most mange affected rabbits   

               of all treatments at 7 days post treatment except ivermectin 1%  
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Fig. (3): Ear showed acanthosis in the epidermis and congestion, oedema,   

               inflammatory cells infilteration with embedded mites in the dermis and    

               subcutaneous layer 

 

 
 

Fig. (4): the epidermis was intact or affected with acanthosis, hyperkeratosis, and   

               Focal superficial ulceration while the dermis and subcutaneous layer showed   

               oedema, haemorrhage, massive inflammatory cells and atrophied or lost hair   

               follicles and sebaceous glands  
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 الملخص العرتي

 استخذام الايفرمكتيه كذهان موضعي في علاج جرب الاراوة

 
 دسوقي محمذ مراد

 يصش –انقاهشج  -يشكض تحىز انصحشاء   -شعثح الاَراض انحيىاَي وانذواظٍ  -ٌ وانذواظٍ قسى صحح انحيىا

 

ظًيع الأَىاع والأعًااس يعذ ظشب الأساَة يٍ الأيشاض انعهذيح انري ذُرشش سشيعا داخم عُاتش الأساَة ويصية 

خلال ظًيع فصىل انسُح نزا يطهق عهيه غاعىٌ الأساَة  وذكًاٍ خطىسذاه فاي صاعىتح علاظاه وذكاانيج انعالاض 

انعانيح واَرقال انعذوي نلإَساٌ كًا أَه يرساثة فاي اسذعااع يعاذل انىفيااخ وَقصااٌ الأوصاٌ يًاا يازدي اناي صياادج 

ًساثة انًشظاي هاى ةشاشج انحهاى وذرًياض أعاشاض انًاشض تساقىغ ي ياضاسع الأساَاةا انفاانخسائش الاقرصااديح 

 –انىظاه  –الأرٌ  –انعاى  –انشعش وسغثح انحيىاٌ في انهشش شى ظهىس قشاىس ظهذياح تالأيااكٍ انًصااتح جالأسظام 

الأَااج   يااع فقااذاٌ انشااهيح وَقاام الأوصاٌ شااى انًااىخ فااي انُهايااح ارا نااى ياارى انرااذخم تااانعلاض انًُاسااة فااي انىقااد 

% أو دهااٌ ياشهى 1ةيس أٌ كصيشا يٍ انعلاظاخ ذى اسرخذايها في انعرشج انًاظيح يصم ةقٍ الايعشيكريٍ  انًُاسة

انكثشياد يىظاعيا أو اسارخذاو انًثياذاخ انحشااشيح الأيُاح تاانرنطين ونكاٍ هُااا تعااط انًشااكم انراي ذىاظاه ذهاا  

يىو تعذ انحقاٍ تاضظاافح  82 ذقم عٍ % وانري لا1انطشق انرقهيذيح يُها غىل يذج فرشج انسحة نحقٍ الايعشيكريٍ 

نهًرثقياخ انذوائيح والأشش انًعهذ وانًرعة نهحيىاٌ َريعح اسرخذاو يىاد يىظاعيح ذرساثة فاي هيااض وةساسايح ظهاذ 

انحيىاٌ نزا خلال ذه  انذساسح ذى اسرخذاو الايعشيكريٍ يىظعيا  ترشكيضاخ يخرهعح نًقاسَره وذقهيم الأشااس انعااسج 

شق انرقهيذيح الأخشي تاضظافح اني قهح انركهعح وعاذو ةساسايح ظهاذ انحياىاٌ يُاها فاي ذها  انذساساح انُاذعح عٍ انط

اشُاٌ وأستعىٌ أسَة يٍ يخرهج الأَىاع يصاتىٌ غثيعيا تانعشب في يُااغق يخرهعاح ياٍ انعساى ذاى ذقسايًهى اناي 

% ذحاد ظهاذ 1لايعاشيكريٍ علاظهاا يحقاٍ ا انًعًىعاح الأوناي ذاى -سثعح يعًىعاخ جسرح أساَاة تكام يعًىعاح  

ذاى علاظهاا يىظاعيا و انًعًىعاح انصانصاح %  0.ا.علاظهاا يىظاعيا تاالايعشيكريٍ ذاى و انًعًىعاح انصاَياح  انشقثح

و انًعًىعااح انخايسااح ذااى  %10ا.ذااى علاظهااا يىظااعيا تااالايعشيكريٍ وانًعًىعااح انشاتعااح   %1ا.تااالايعشيكريٍ 

عاااح انسادساااح ذاااى علاظهاااا يىظاااعيا تاااانرنطين فاااي يحهاااىل % و انًعًى10علاظهاااا يىظاااعيا تاااذهاٌ انكثشياااد 

%   وذى .0ى % و انًعًىعح انساتعح ذى علاظها يىظعيا تذهاٌ انسيثاسيم ظم جفىكسي.1انسايثشيصشيٍ انًخعج 

يراتعح الأساَة يىييا نرسعيم الأعاشاض وانىفيااخ وذاى أخاز عيُااخ ياٍ انعهاذ انًصااب نههسارىتاشىنىظي وساحة 

% ..1عيُاخ دو ضظشاء انرحانيم انكيًيائيح انحيىيح  انذاناح عهاي انصاحح وظااءخ انُراائط كانرااني ةاذوز وفيااخ 

ٍ يااٍ اساارخذايه وأيااا فااي تاااقي انًعًىعاااخ ةااذشد فااي يعًىعااح انسيثاساايم ظاام ناازا يعااذ سااايا خاصااح تعااذ يااىيي

 ,SOD MDA, Fe, Cu, Znوذشًمذنييشاخ غيش يعُىيح في الأوصاٌ يع ذحسٍ ذحانيم انذو انكيًيائيح انحيىيح  

Tp, Alb, Crea, Glu.  ٍكاَااد الأفعاام ةيااس أَهااا نااى ذسااعم أي وفياااخ 1ا.ونكااٍ يعًىعااح الايعااشيكري %

تاضظاافح  SODح يع ذحقيق أعهي يعذل اَخعاض نًزشش انهذو واَضيى الأكسذج وسعهد اصانح كايهح نهقشىس انعهذي

اني َحسٍ تاقي انرحانيم تيًُا انًعًىعاخ انعلاظيح الأخشي سعهد وفياخ وتقاء تعط انقشىس انعهذيح نازن  ذًاد 

كهاج % فاي عالاض ظاشب الأساَاة كعالاض أياٍ فعاال اقرصاادي وغياش ي1ا.انرىصيح تاسرخذاو دهاٌ الايعشيكريٍ 

  ونين نه أي أظشاس أو ةساسيح نلأساَةا
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