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 Ear mange is an annoying problem for all animal breeders including rabbit's breeders. 

This study aimed to compare the efficacy of moxidectin and 10% propolis ointment on 

rabbits infested with Psoroptes cuniculi with especial reference to some related biochemical 

parameters diagnostic and prognostic value. For this purpose, a total of thirty-two rabbits: 

8 non-infested rabbits (control group (CG) and 24 naturally infested rabbits were used. 

Infested rabbits were equally divided into three groups: 1st group remained without 

treatment (diseased group (DG)), 2nd group was treated with moxidectin ((0.2 mg/kg body 

weight) S/C (MG)). Propolis ointment (10%) was applied topically to rabbits of the 3rd 

group (PG) once daily. Ear scrapes and blood samples were taken on 0, 7, 14 and 21 days. 

The ear scraping was examined microscopically and the biochemical parameters were 

estimated and statistically analyzed. The results cleared that moxidectin achieved the 

complete healing (14th day) faster than propolis ointment (21st day), but MG suffered from 

a significant (P<0.05) hypoalbuminemia, increased liver and kidney function tests and 

cortisol levels when compared to PG. Liver and kidney function tests and cortisol yielded 

good values of the area under the curve, sensitivity%, specificity%, likelihood ratio, PPV%, 

NPV%, accuracy rate% in DG, MG (except creatinine) and PG. The study concluded that 

propolis had a prominent antipsoroptic effect without inducing hepatic or renal toxicity. 

Liver and kidney function tests and cortisol may be useful markers for rabbit mange 

diagnosis and prognosis and following up its treatment. 
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Introduction 

 

 Psoroptes cuniculi is the main cause of rabbit's ear 

mange. It is a worldwide distributed and extensively threats 

caged rabbits breeding. Although, the disease first stages are 

non-fatal, but lowered body weights, fertility rates, treatment 

and labor cost associated with the disease and its control are 

economic losses can't be neglected (1,2). In addition, the 

disease complications may be lethal at chronic untreated 

cases. Moreover, the disease has a zoonotic importance. The 

major clinical signs of ear mange infestation include the 

presence of waxy material in external ear mixed with crusts, 

pain, pruritus, ulcer, hemorrhages, head shaking, scratching, 

and loss of body weight (2,3). Ivermectins are the first choice 

for rabbit mange treatment. Among them, moxidectin which 

is a second-generation macrocyclic lactone. It is a 

parasiticide active against a wide range of internal and 

external parasites (4). Unfortunately, macrocyclic lactone is 

not currently recommended for use in rabbits in many parts 

of the world as resistance (5), toxicity and environmental 

contamination and persistence (6). Interest is developing to 

use biocompatible products for external parasites in rabbits 

(7). Propolis is a natural resinous mixture produced by 

honeybees. Propolis means in Greek, entrance to the 

community this refers to its role in hive defense. Another 

name of propolis is bee glue due to its waxy nature and 
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mechanical properties, bees use it for building or repairing 

hives and for sealing openings and cracks and smoothing out 

the internal walls (8). It was used in medicine by Greek and 

Roman for its antipyretic, antiseptic and wound healing 

propriety (9). It is a natural remedy for burns, sore throat, 

stomach ulcer, upper respiratory tract infections, common 

cold, and dermatological preparations for wound healing 

(10). Furthermore, it is effective in the treatment of 

dermatophytosis (11) and sarcoptic mange (6).  

This work was conducted to study using 10% propolis 

ointment as an alternate to moxidectin in ear mange 

treatment with especial reference to the value of 

proteingram, liver and kidney function tests and cortisol in 

rabbit's ear mange diagnosis and prognosis and monitoring 

of the suggested therapeutic programs.  

 

 Materials and methods 

 

This study was carried out according to the ethical 

approval of Animal and Poultry Health Department, Desert 

Research Center (DRC), Cairo, Egypt. 

 

Rabbits 

Twenty-four Rabbits (average body weight 2.45 - 2.90 

kg) had a history of anorexia, scratching, shaking their heads 

and ear and presence of crusty material in the ear canal. 

Microscopical examination of the lesions revealed that they 

were infested by with Psoroptes cuniculi. These rabbits had 

not been previously treated with any anti-acariasis drug. 

Eight non-infested rabbits (normal appetite, clean ear canal, 

no signs of irritation or restlessness), were used as a control 

group (CG). The other infested rabbits were divided into 

three equal groups each of 8 rabbits (according to body 

weight- extend of infection). The 1st one (DG) was used as 

diseased group, group 2 (MG) received a single dose of 

moxidectin (0.2 mg/kg body weight) S/C. Propolis was 

applied topically to the rabbits of group 3 (PG) once daily. 

They were kept in individual cages, fed a balanced pelleted 

ration and clean source of water and libitum during the 

experimental period. All measures were performed to avoid 

re-infestation from the environment, rabbits were kept under 

observation (for clinical signs of mange infestation and 

medication toxicity). Ear scrapings were taken and examined 

microscopically under low power magnification according to 

Ulutas et al. (12) on 0th, 7th, 14th and 21st day. 

 

Drugs 

CYDECTIN® (Contains 10 mg moxidectin/ml) is a 

product of Boehringer Ingelheim. 10% Propolis ointment 

was prepared according to Sanchez et al. (13) with some 

modifications. 

 

Sampling 

Blood samples were collected from ear vein of all rabbits 

at 0th, 7th, 14th and 21st day in clean sterilized centrifuge tubes 

without anticoagulant. The blood allowed to coagulate and 

the serum was collected and preserved at -20 ºC for 

determination of some biochemical parameters. Total protein 

(TP), albumin (Alb), liver enzymatic activity (aspartate 

aminotransferase (AST), Alanine aminotransferase (ALT)), 

kidney function tests (urea, creatinine (Cr)) were determined 

spectrophotometrically by using Biodiagnostic company® 

commercial kits, Cairo, Egypt. While, serum cortisol levels 

were evaluated using commercial, coated tube 

radioimmunoassay kits, Pantex, Santa Monica, CA. Serum 

globulin (Glob) concentrations were obtained by subtracting 

the value of albumin from the corresponding value of total 

protein. A/G ratio by division of albumin on the 

corresponding globulin value.  

 

Statistical analysis 

SPSS program version 24 was used to compare between 

means of different statistical parameters (one-way ANOVA 

test), estimate the post-hoc differences between means (a 

multiple comparison Tukey’s HSD test) and determine 

correlations between the selected parameters (Pearson's 

simple correlation test). A difference was considerable 

significant at P<0.05. - Graph pad prism version 5 program 

was used to evaluate the area under the curve (AUC), cut off 

points, sensitivity%, specificity% and likelihood ratio (LR) 

for the estimated parameters in DG compared to CG and in 

MG and PG (before and after the treatment). The positive 

predictive value (PPV), negative predictive value (NPV) and 

accuracy rate for them were calculated according the next 

equations; PPV = true positive ÷ total positive×100; NPV = 

true negative ÷ total negative ×100; Accuracy rate = (true 

positive + true negative) ÷ total population ×100. 

 

Results 

 

According to the obtained data, the clinical signs intense 

increased along the experiment in DG. At 21st day, the 

lesions became more prominent and diffuse and the 

microscopical examination showed a larger number of living 

mites (P. Cuniculi) in DG. In accordance, the biochemical 

parameters of DG (compared to CG) displayed a significant 

increase in total protein and globulin concentrations at 0th 

day then TP significantly decreased at 7th, 14th and 21st days, 

while Glob levels non-significantly changed at 7th day and 

significantly decreased at 14th, 21st days. On the other hand, 

a significant decline was observed in albumin concentrations 

at 0th, 7th, 14th and 21st days. A/G ratio significantly reduced 

at 0th, 7th days then significantly elevated at 14th and 21st 

days. A significant increase was also detected in the liver 

enzymatic activity (AST, ALT), kidney function tests (urea, 

Cr) and cortisol concentrations at 0th, 7th, 14th and 21st days 

(Figure 1 and 2). 

On contrary, a marked gradual improvement of mange 

clinical signs and a prominent regression of lesions intense, 

were noticed in both treated groups (MG and PG) from 7th 

day post-treatment till the end of the experiment. 
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Microscopically, a gradual decline of living mites count was 

observed in MG and PG compared to 0th day.  

By 21st day, all treated rabbits recovered completely and 

clinical signs disappeared and ear scrapes were clean (no 

living mites). In turn, the above mentioned parameters levels 

noticeably increased or decreased in MG and PG till 

approaching the CG levels (non-significantly changed with 

CG). TP returned to CG levels in MG and PG at 7th day, Alb 

in PG at 21st day, A/G ratio in MG at 14th day and in PG at 

21st day, Glob in MG at 14th day. While, MG recorded a 

significant decrease in Alb at 7th, 14th and 21st days and in TP 

concentrations at 14th day (in relation to CG). Glob levels 

significantly increased in PG compared to CG at 7th, 14th and 

21st days (Figure 1). Liver and kidney function tests and 

cortisol concentrations decreased towards CG levels, they 

non-significantly changed with CG at 7th day for ALT, AST, 

Cr, cortisol in PG, at 14th day for urea in PG and ALT, urea 

in MG, and at 21st for AST, cortisol in MG but Cr 

significantly increased till the end of the experiment in MG 

compared to CG (Figure 2).  

The comparison between MG and PG exhibited that: the 

lesions regression was faster in rabbits treated with 

moxidectin at 14th day, then rabbits treated with10% Propolis 

ointment at 21st day. While, a significant reduction in Alb at 

7th, 14th and 21st day and TP at 14th day was depicted in MG. 

MG also showed a significant increase in AST at 14th day, in 

ALT, urea, cortisol at 7th, 14th day, in Cr at 7th, 14th and 21st 

day. In contrast, Glob significantly elevated in PG at 14th, 

21st days (Figures 1 and 2).  

In connection to the estimated biochemical parameters 

importance in the disease diagnosis and monitoring the 

diseased rabbits response to the two studied proposals, table 

1 clarified that AST, ALT, urea, Cr and cortisol yielded high 

values of AUC in DG, MG (except Cr) and PG with 

acceptable values of sensitivity%, specificity%, LR 

(moderate to high), PPV%, NPV% and accuracy rate% along 

the experiment (Table 2).

 

 
 

Figure 1: Number of rabbits showing clinical signs and serum levels of protein profile in the studied groups (N=8). Columns 

bearing different letters for the same day, differ significantly (P<0.05). CG: control group, DG: diseased group, MG: moxidectin 

group, PG: propolis group.  
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Figure 2: serum levels of liver and kidney functions tests and cortisol in the studied groups (N=8). Columns bearing different 

letters for the same day, differ significantly (P<0.05). CG: control group, DG: diseased group, MG: moxidectin group, PG: 

propolis group. 

 

Discussion 

 

P. cuniculi infestation is a serious problem, still annoying 

all rabbit's breeders all over the world. It reduces animal 

productivity and may cause death in chronic cases (1-3). In 

addition, it affects critically on the proteinogram of the 

diseased rabbits. This was indicated in the current research 

as well as previous researches by the prominent 

hyperglobulinemia and subordinate hyperproteinemia and 

decreased A/G ratio detected in DG at 0th day (14,15). 

Whereas, the presence of the ear mites with their irritating 

effect and antigenic proteins stimulate various immune 

proteins synthesis (immuoglobulins) in order to control the 

infestation and protect the host (14,15). The 

hypoglobulinemia and hypoproteinemia recorded later in 

DG were attributed to the disease development and 

subsequent anorexia and shortage of the available amino 

acids which are the basic units of protein synthesis (14,15). 

A corresponding hypoalbuminemia was noted in DG along 

the experiment, as the host body gives the priority for the 

immune protein synthesis on expanse of any other proteins 

(14-16). No doubt, this fluctuation between albumin and 

globulin levels resulted in shifting A/G from decline at 7th 

day to increase at 14th and 21st day in DG.  
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Table 1: Area under the curve (AUC), cut off points, sensitivity %, specificity %, Likelihood Ratios (LR), PPV%, NPV%, 

accuracy rate% in DG, MG and PG

 

Parameters  Group AUC Cut off points Sensitivity Specificity LR PPV NPV Accuracy rate 

TP (g/dl) 

DG 0.77 4.17 58.33% 91.67% 7 87.5% 68.75% 75% 

MG 0.74 4.86 66.67% 66.67% 2 66.67% 66.67% 66.67% 

PG 0.56 5.00 55.56% 66.67% 1.67 62.50% 60.00% 61.11% 

Alb (g/dl) 

DG 0.84 2.30 66.67% 91.67% 8 88.89% 73.33% 79.17% 

MG 0.64 2.48 66.67% 66.67% 2 66.67% 66.67% 66.67% 

PG 0.54 2.55 55.56% 44.44% 1 50% 50% 50% 

Glob (g/dl) 

DG 0.68 1.79 58.33% 91.67% 7 87.50% 68.75% 75% 

MG 0.83 2.35 55.56% 88.89% 5 88.33% 66.67% 72.22% 

PG 0.65 2.50 66.67% 66.67% 2 66.67% 66.67% 66.67% 

A/G 

DG 0.54 1.07 33.33% 91.67% 4 80% 57.89% 62.50% 

MG 0.79 1.03 66.67% 66.67% 2 66.67% 66.67% 66.67% 

PG 0.65 0.99 88.89% 55.56% 2 66.67% 83.33% 72.22% 

AST (U/L) 

DG 1 83.75 100% 91.67% 12 92.31% 100% 95.83% 

MG 0.85 91.95 66.67% 88.89% 6 85.71% 72.73% 77.78% 

PG 0.98 90.60 100% 88.89% 9 90% 100% 94.44% 

ALT (U/L) 

DG 1 18.57 91.67% 91.67% 12 92.31% 100% 95.83% 

MG 0.91 21.98 77.78% 88.89% 7 87.50% 80% 83.33% 

PG 1 21.58 100% 88.89% 9 90% 100% 94.44% 

Urea 

(mg/dl) 

DG 0.97 13.08 91.67% 91.67% 11 91.67% 91.67% 91.67% 

MG 0.93 15.57 88.89% 88.89% 8 88.89% 88.89% 88.89% 

PG 1 14.79 100% 88.89% 9 90% 100% 94.44% 

Cr (mg/dl) 

DG 1 1.47 100% 91.67% 12 92.31% 100% 95.83% 

MG 0.65 1.78 66.67% 66.67% 2 66.67% 66.67% 66.67% 

PG 1 1.6 100% 88.89% 9 90% 100% 94.44% 

Cortisol 

(ng/ml) 

DG 1 2.72 100% 91.67% 12 92.31% 100% 95.83% 

MG 0.81 3.55 55.56% 88.89% 5 83.33% 66.67% 72.22% 

PG 0.89 3.54 77.78% 88.89% 7 87.50% 80% 83.33% 

DG: diseased group, MG: moxidectin group, PG: propolis group. TP: Total protein, Alb: Albumin, Glob: Globulin, A/G: 

Albumin/Globulin ratio, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, Cr: Creatinine. AUC = 0.5-0.65 

(useless marker), AUC = 0.7-0.85 (good marker), AUC = 0.86-1 (with satisfactory sensitivity and specificity: excellent marker). 

LR= 0.5-5: low; LR=5-10: moderate; LR>10: high.  

 

Table 2: The correlation between the numbers of rabbits had 

clinical signs of Psoroptes mange infestation (No) and the 

estimated biochemical parameters along the experiments 

(Pearson's correlation test, values = r) 

 

Parameters No 

TP -0.292 

Alb -0.305 

Glob -0.284 

A/G 0.305 

AST 0.900* 

ALT 0.826* 

Urea 0.761* 

Cr 0.673* 

Cortisol 0.814* 

Statistical significance of correlations was recorded at 

P<0.05. * mean a significant difference. 

 

Additionally, the ascending increased liver and kidney 

function test values and hypercortisolemia noted along this 

experiment in DG, elucidated that the psoroptic mite 

infestation in rabbits is extremely connected with hepatic and 

renal injury and advanced degree of stress. These alterations 

were mainly attributed to the mite's toxic excretory products 

and its irritating effect. Logically, this hepatic damage took 

apart in the former hypoalbuminemia, as the liver is the 

major site of albumin formation (17,18). 

Regarding the studied drugs effect, both drugs controlled 

the disease clinical signs, reduced the number of living mites, 

acted on lesion regression and subsequently decreased the 

anorexia, irritation, mite's toxic products and stress related to 

the disease in both treated groups (6,19,20). Sequentially, the 

above-described biochemical alterations were corrected in 

MG and PG. 

These findings mimicked many authors views, who 

mentioned the curative effect of moxidectin against P. 

cuniculi infestation, either subcutaneously injected, topically 
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or orally administrated (18-20). It mainly acts through 

binding to receptors that increase membrane permeability to 

chloride ions. Thus the electrical activity of nerve cells in 

nematodes and muscle cells in arthropods is inhibited, the 

parasites become paralyzed and dead. It also augments the 

release of the inhibitory neurotransmitter, GABA at pre-

synaptic neurons (19-22). Furthermore, high lipophilicity of 

moxidectin accounts for a wide tissue distribution. Thus, it 

massively deposits in fat tissue and accumulates on the skin 

for long periods. This may explain why only a single topical 

dose was effective to control mite's different stages in mice 

(eggs, larvae, adult fur mites) (19-22) and approves its 

excellent efficacy against different ectoparasites (21). 

On the other hand, the topical application of 10% 

propolis ointment efficient effect, against different types of 

mange (Sarcoptic and Psoroptic) in rabbits, was prior 

recorded after 10-15 days (6) or 3 days (23). Variations in 

time required for complete reduction of mite lesions may be 

depend on severity of the infestation and the hygienic 

measures which may have played a role in re-infestation.  

The comparison between the two protocols revealed that: 

moxidectin was faster than 10% propolis ointment in 

achieving the complete recovery at 14th, but unfortunately it 

had a hepatotoxic effect. This was represented in the current 

data by the detected hypoalbuinema in MG at 7th, 14th, 21st 

day and consequent hypoproteinemia at 14th day (in relation 

to CG or/and PG). Obviously, the higher activity of liver 

enzymes in MG than PG and their delaying in reaching CG 

values, confirmed its hepatotoxicity effect (24,25). In 

addition, the higher urea and creatinine concentrations 

recorded in MG than PG till 21st day pointed to urea and 

creatinine retention due to the moxidectin damaging effect 

on the renal glomeruli (26). Moreover, skin corrosion and 

irritation induced by its injection hindered cortisol levels 

correction in MG till 21st day, while it was corrected in PG 

since 7th day (27). It worth to mention that, although 10% 

propolis ointment had no side effects on liver and kidney and 

associated with a low degree of stress, its daily topical 

medications into ear canal is much more laborious and time-

consuming especially for large number of infested animals. 

It also caused a little hyperglobulinemia in PG continued to 

the 21st day, because of the late resolution of lesions in some 

rabbits in PG. Concerning the measured parameters value in 

the disease detection and the two therapeutic programs 

monitoring: the data of table (1 and 2) nominated AST, ALT, 

urea, Cr and cortisol as good markers for mange infestation 

in rabbit and following up its treatment. Similar opinion was 

suggested before by Metwally et al. (14). 

 

Conclusion 

 

It could be concluded that, although propolis was less 

effective against psoroptic mange of rabbits as compared to 

moxidectin, it had no adverse effect on the liver and kidney 

of the treated rabbits. Propolis could be used as an alternative 

to other traditional medicines. However, it is worth 

emphasizing that, treatment of mangy rabbits must be 

accompanied by strict hygiene based on constant cleaning 

and disinfection of hutches and cages. Liver and kidney 

function tests and cortisol may be helpful markers for mange 

infestation in rabbits and therapeutic programs evaluation. 
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دراسة دوائية مقارنة على عقار موكسيديكتين ومرهم 

البروبوليس )صمغ النحل( في الأرانب المصابة طبيعياً 

 بجرب الأذن
 

  2و أسماء عبدالله رجب درويش 1الدكرورى فهميمحمد 
 

صحة فرع  2جامعة مطروح، البيطري، كلية الطب فرع الأدوية،  1

 مصر، القاهرة، مركز بحوث الصحراء، الحيوان والدواجن

 

 الخلاصة

 

مشكلة مزعجة لكل مربى الحيوانات بما فيهم مربى  الأذنيعد جرب 

عقار المقارنة بين كفاءة كل من  إلىالدراسة  هذهالأرانب. هدفت 

القضاء على جرب  في النحل(موكسيديكتين ومرهم البروبوليس )صمغ 

القيمة التشخيصية  إلىخاصة  إشارةالأرانب المصابة طبيعيا مع  فيالأذن 

لبعض المتغيرات البيوكيميائية المرتبطة بالمرض. لهذا الغرض والتنبؤية 

جلدية  إصابات وبدون أية ظاهريا أرانب سليم 8 أرنب: 32تم استخدام 

قسمت الأرانب  الأذن.أرنب مصابين بجرب  24)مجموعة ضابطة( و 

علاج )المجموعة  أيلم تتلقى  الأولىثلاث مجموعات:  إلىالمصابة 

ملل/كجم تحت  0.2عقار موكسيديكتين )المريضة( والثانية تم علاجها ب

الجلد( والثالثة تم علاجها باستخدام مرهم البروبوليس موضوعيا بصورة 

. 21، 14، 7، 0في الأيام يومية. تم أخذ مسحات من الأذن وعينات دم 

تم فحص المسحات بالميكرسكوب وتقدير المتغيرات البيوكيميائية 

عقار موكسيديكتين على تحقيق  . أوضحت النتائج قدرةوتحليلها إحصائيا

ولكن (. 21( أسرع من مرهم البروبوليس )اليوم 14الشفاء التام )اليوم 

وزيادة تركيز الزلال  فيمجموعة الموكسيديكتين من نقص معنويا  عانت

 مقارنة بمجموعة مرهم البروبوليس.بالوالكلى وظائف الكبد  في معنوية

قيم جيدة من المساحة تحت  زولوالكلى والكروتيكما حققت وظائف الكبد 

المنحنى، الحساسية، المعنوية، نسب الاحتمالية، القيم التنبؤية الموجبة 

المجموعة المريضة ومجموعة  فيوالسالبة ومعدلات الدقة 

الموكسيديكتين )ماعدا الكرياتينين( ومجموعة البروبوليس. هذا وخلصت 

القضاء على الجرب  فيفعال  تأثيرأن مرهم البروبوليس له  إلىالدراسة 

الكبد والكلى والكروتيزول وظائف الكلى.  أوالكبد  فيتسمم  إحداثبدون 

 والتنبؤ باستجابةتشخيص الجرب  فيكواشف جيدة يمكن أن تساعد 

 الحيوان لخطط علاجه.
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