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Abstract 
The aim of the present study was to describe the clinical features of mange and to evaluate 

the effectiveness of Ivermectin in treatment of affected goats referring to hematological and 

biochemical aspects. For this purposes local 180 female goats (does) kept in Farm Animal-

College of Veterinary Medicine-Baghdad University were examined. Their ages were (1-2) 

years and had a mean average weight of (27.50 ± 2.25) kg. Thirty-six goats out of 180 were 

infested with mange. Other 36 was chosen from the herd and regarded as a control group. The 

infested group received Ivermectin 1% injected by subcutaneous route at a dose rate of 0.2 

mg/kg B.W., in a single dose, while the control group received none. Blood samples were 

collected aseptically via jugular vein puncture at zero time, as well as 28 days post-Ivermectin 

treatment. Results indicated that the causative agent was Sarcoptis scabiei var caprae with a 

percent of 20% which were noticed on the muzzle, ears, neck, face, shoulder and back. White 

blood cells (WBCs) were increased in the untreated goats compared with the treated goats 

after 28 days of the experiment. Red blood cells (RBCs), hemoglobin (Hb) content and 

packed cells volume (PCV) increased significantly (p< 0.05) at four weeks after the 

commencement of treatment. Total protein, albumin, globulin, bilirubin and glucose were 

significantly decreased (p< 0.05) in untreated group compared with treatment and control 

groups. In conclusion, the treatment goats were much more active and had gone back to feed 

with the absence of lesion after 28 days post-treatment beside retaining the hematological and 

biochemical parameters to nearly normal values. 
Key words: Mange, Ivermectin, hematological, biochemical, goats. 

 

 بعد العلاج بعقار الافرمكتين  ةو الكيموحيوي ةالتغييرات الدمي

 بالجرب ةللماعز المصاب
  

 ترىل كاظى حثٍة

 جايؼح تغذاد/  كهٍح انؼهىو

 

 لخلاصةا

نهحٍىاَاخ  ذأشٍش انؼلاج تؼماس الافشيكرٍٍو ًاػضنيؼشفح انؼلاياخ انسشٌشٌح نهجشب فً ا انى انحانٍح انذساسحهذفد 

( 180. اجشٌد انذساسح ػهى لطٍغ اَاز يٍ ياػض يحهً يكىٌ يٍ )حوانكًٍىحٍىٌ حيغ انرطشق انى انًؼاٌٍش انذيٍ انًصاتح

 ±25.70(  سُه وتًؼذل وصٌ )2-1جايؼح تغذاد. ذشاوحد اػًاس انًاػض يٍ ) –حٍىاٌ ذاتغ انى حمم كهٍح انطة انثٍطشي 

( حٍىاَاً سهًٍا يٍ 33وذى اخرٍاس ) ( حٍىاٌ ،180يٍ يجًىع ) ( حٍىا33ٌتانجشب ) انًصاتح(. تهغ ػذد انحٍىاَاخ 2.27

( يهٍغشاو 0.2% تجشػح يفشدج )1تؼماس الافشيكرٍٍ  انًصاتح. ػىنجد انًجًىػح  سٍطشجتالً انمطٍغ حٍس ػذخ يجًىػح 

نًجًىػح انسٍطشج. جًؼد ًَارج دو يٍ انىسٌذ  شًءكغى يٍ وصٌ انجسى حٍس حمٍ ذحد انجهذ، تًٍُا نى ٌسرؼًم اي  \

تؼذ انؼلاج . اشاسخ انُرائج انى اٌ يسثة انجشب كاٌ يٍ َىع  28) صفش ( وكزنك فً ٌىو  انىداجً فً انىلد

(Sarcoptis scabiei وتُسثح )اظهشخ  وانىجه وانكرف وانظهش. وانشلثح% حٍس نىحع ػهى يُاطك انًخطى والاراٌ  20

( تؼذ انؼلاج. ايا كشٌاخ انذو انحًش 28)كشٌاخ انذو انثٍض صٌادج فً انًجًىػح انًصاتح لثم ػلاجها تانًماسَح يغ انٍىو 

حٍس اَخفضد فً  (p< 0.05)فمذ سجهد اخرلافاً احصائٍاً يؼُىٌاً تُسثح  انًضغىطحوخضاب انذو وحجى كشٌاخ انذو 

نهثشوذٍٍ انكهً و  تانُسثحتؼذ انؼلاج.  كزنك سجهد َفس انًشاهذاخ  28انحٍىاَاخ لثم انؼلاج وػاودخ الاسذفاع نغاٌح انٍىو 
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نثىيٍٍ وانكهىتهٍٍ وانثهٍشوتٍٍ وانسكش. ٌسرُرج يًا سثك أٌ انحٍىاَاخ انًؼانجح ػاودخ َشاطها وذُاونها انؼهف تصىسج الا

 .نهطثٍؼٍحػاودخ انى انمٍى انًماستح  حوانكًٍىحٍىٌ ح( ٌىياً كًا اٌ انًؼاٌٍش انذي28ٍيغ اخرفاء انجشب تؼذ ) طثٍؼٍح

   .الماعز  , ةالمعايير الدميه , الكيموحيوي: الجرب, الافرمكتين, المفتاحيةالكلمات 

                       

Introduction 

Mange is a contagious skin disease, 

affecting domestic and wild animals causing 

skin damage characterized by marked 

hyperkeratosis with lesions usually starting 

on the head and neck also cause weight loss, 

irritation and death in severe cases (1). 

Mange is caused by different types of mites 

which tunnel within the skin of infested 

animals to suck blood, lymph, cause sores, 

scabs and predispose the animal to infection 

which spreads quickly without proper 

treatment and prevention (2, 3). The disease 

is more in young, stressed, malnourished, 

immuno-compromised goats than adults and 

can be rapidly transmitted through direct 

contact with carrier animals and 

overcrowding animals in pens (4, 5). Goats 

particularly are infested by 4 types of mites 

each morphologically distinct from the other 

however, with overlapping clinical 

presentations (6). Diagnosis can be made 

tentatively by the clinical signs and 

definitively on the demonstration of the 

infesting mite in skin scrapings (7). 

Ivermectin is a broad spectrum anthelmintic 

and has been reported to have activity and 

excellent potency against many immature 

and mature nematode, arthropod and ecto- 

parasites, such as Sarcoptic, Psoroptes 

mange of ruminant, horses as well as dogs. 

Because of its potent anti-parasitic activity, 

therapeutic subcutaneous dosage of 

Ivermectin is low (0.2 mg/kg) in most animal 

species. Higher dosages produce CNS 

depression, listlessness, ataxia and 

recumbency in animals (8). This study is 

assigned to describe the occurrence, the 

clinical features of mange and their effect on 

blood and biochemical parameters and to 

evaluate the role of Ivermectin treatment of 

mange in goats. 
 

Materials and methods 
1. Location of study area: 

The research was conducted at the Teaching 

and Research Farm of College of Veterinary 

Medicine-Baghdad University (in Abograb) 

during an outbreak of mange in goats in June 

2013.  

2. Sampling and parasitological 

examination: 

For diagnosis of mange type, samples were 

collected by clipping the hair, scraping the 

active lesion of the mange with scalpel until 

blood oozing was seen. The samples were 

collected in sterile Petridishes. Then the 

scraped material were immediately processed 

in the veterinary laboratory according to (9) 

in which, a few drops of 10% potassium 

hydroxide was added to the sample and 

allowed to stand for 30 minutes. A drop of 

the sediment on a slide with cover slip was 

examined under the microscope for the 

presence of mites. The obtained species of 

mites were identified morphologically. 

3. Animals:  

A herd of 180 local breed goats. Thirty-six 

goats were infested with mange. The animals 

were aged between (1-2) years (all females). 

They had a mean average weight of 27.50 ± 

2.25kg. Animals grazed under natural 

conditions and fed concentrate.  

4. Experimental design: 

The goats were randomly allocated into two 

groups as follow: 

A. The first group (treatment group): this 

group consisted 36 infested goats which were 

received Ivermectin 
®
 (Ivomec 1% Germany) 

injected subcutaneously in a (single dose) in 

hairless area at a dose rate of 0.2mg/kg body 

weight.   

B. The second group, 36 apparently healthy 

goats was chosen from the remaining 144 

goats. This group serve as a control group (no 

any treatment was used). 

Blood samples were collected under aseptic 

condition through the jugular vena-puncture 

for both hematologic and serum biochemical 

evaluation. Collection was made at the onset 

of the study and then four weeks post-

Ivermictin therapy. Ten milliliters of blood 

was drawn and placed in two sterile test 

tubes (5ml of each). The first tube containing 

EDTA for hematological evaluation which 
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included white blood cells count (WBCs), 

red blood cells count (RBCs), hemoglobin 

(Hb) and packed cells volume (PCV). In 

contrast the second tube without EDTA 

which was subjected to centrifugation at 

3000 rpm for five minute to separated blood 

from serum which kept immediately in 

refrigerator at 4C
o 

for the biochemical 

parameters which included the total protein, 

albumin, globulin, bilirubin and glucose (10). 

Data analysis: 

All the values were expressed as mean 

(M) ± standard error (SE). The hematological 

and serum biochemical values were 

evaluated independently by using general 

linear models of analysis of variance 

(ANOVA). The probability p-value <0.05 

was considered significant (11). 

  

Results 
The results cleared that out of 180 

inspected goats, 36 (20%) were found to be 

infested with mange. Clinical signs 

associated with mite infestation revealed 

inappetance, alopecia, pruritus with marked 

crusting of the skin. Severely affected 

animals were often in poor body condition 

due to reduced feed intake. Laboratory 

examination of skin scraping reflected that 

the ectoparasite identified on the goats was 

Sarcoptes scabiei var caprae (fig. 1). Of 36 

goats with lesions at the time of treatment, 12 

were classified as medium infestation while 

19 goats showed extensive lesion. In the 

remaining 5 goats the lesions covered most  

 Table 1: Hematological values of infested 

goats prior to and 4 weeks post Ivermectin 

treatment (Mean ± SE).                  

P
ar

am
et

er
s 

Infested group Control group 

pretreatment 

M ± SE 

post treatment 

M ± SE 
M ± SE 

WBCs 

 (103/ 

µL) 

12.20 ± 1.03  a 9.50± 0.80     b 
8.80 ±0.75      

b 

RBCs     
(X106/ 

µL) 

4.20±0.25     a 5.35± 0.12     b 
5.60±0.50       

b 

Hb (g/dl) 7.50 ± 0.33   a 10.15 ± 0.18   b 
12.06 ± 00.26 

b 

PCV (%) 24.20± 1.36  a 32.00 ± 3.80   b 
35.50 ± 02.10  

b 

Mean with different superscripts between columns refer 

to significant (p<0.05). 

of the animal's body. The gross lesions were 

characterized by pruritus, dermatitis, 

keratinization, thickening of the skin, 

exudation and loss of hair and some were 

bleed. The results of the physical observation 

of the conditions of the experimental animals 

showed that the eyes, muzzle, ears, neck, 

face, shoulder and back were the area’s most 

frequently affected (Fig. 2 a, b and c). Many 

of these animals were weak and emaciated. 

After 28 days of treatment with Ivermectin, 

the skin infested with mange gradually 

regained integrity. The general condition of 

all goats had markedly improved with new 

hair growth and obvious weight gains. 

Complete recovery was achieved by all 

goats. Laboratory examinations of skin 

scrapings after that time were negative for 

Sarcoptes scabiei. The results of the 

hematological parameters of the infested 

animals at the onset of the infection as well 

as 4 weeks post treatment are presented in 

tables (1). White blood cells (WBCs) prior to 

treatment was increased significantly (p< 

0.05) and reached (12000.20 ± 1.03) then 

declined in the treatment goats (9000.50 ± 

0.80) at the end of the experiment which 

resemble the normal value. Red blood cells 

(RBCs) counts were (4.20±0.25) in infested 

goats and reached (5.35± 0.12) in treatment 

goats. Hemoglobin (Hb) content in infested 

goats were (7.50 ± 0.33) and reached (10.15 

± 0.18) in treatment goats. This means that 

both RBCs and Hb were increased 

significantly (p<0.05) in goats, 4 weeks after 
 

Table 2: Serum biochemical values of infested 

goats prior to and 4 weeks post Ivermectin 

treatment. 

 

P
ar

am
et

er
s  

Infested group 

 

Control group 

pretreatment 
M ± SE 

post treatment 
M ± SE 

M ± SE 

Total 

protein 
(g/dl) 

5.53 ± 00.25   

a 

7.75 ± 00.32    

b 
8.20 ± 00.57  b 

Albumin 

(g/dl) 

2.75 ± 00.15   

a 

3.50 ± 00.18    

b 
3.80 ±00.30  b 

Globulin 
(g/dl) 

3.10 ± 01.70    
a 

3.85 ± 01.15    
b 

4.15 ± 00.50  b 

Bilirubin 

(mg/dl) 

0.85 ± 00.15     

a 

0.92 ± 00.29     

b 
1.10 ± 00.00  b 

Glucose 
(mg/dl) 

32.50 ± 0.75     
a 

37.01± 0.53     
b 

40.20± 0.12  b 

Mean with different superscripts between columns refer 

to significant (p<0.05).  
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the commencement of treatment compared 

with that before treatment. Packed cells 

volume (PCV) increased (p<0.05) following 

treatment of goats (32.00 ± 3.80) compared 

with values obtained prior to treatment of 

infested goats (24.20 ± 1.36). Data fixed in 

table (2) reflected the serum biochemical 

parameters. Total protein, albumin, globulin, 

Bilirubin and glucose were found to be 

significantly different (p<0.05) before and 

after treatment with Ivermectin. There were 

lack of significantly (p>0.05) when 

comparing values of the treatment group with 

the control group. 

 

Discussion 
Results of the present study revealed that 

Sarcoptic scabiei var caprae is the most 

common identified mite species isolated from 

all infested goats. Our findings agree with 

those (12) in Iraqi goats and (13), who 

recorded that sheep and goats are infested 

with Sarcoptes and Psoroptes mites only. 

Also is in acceptance with the findings 

reported by (14) in India in human and 

animals also with (15) in sheep in Iran. 

During this field study, goats with Sarcoptic 

mange received single dose of Ivermectin 

which resulted in marked regression of the 

lesions and protected the animals from this 

disease.  All post-treatment skin scrapings 

are negative for mange mites for ten months 

following treatment. The authors (16) 

explained that the treatment with Ivermerctin 

effectively rid the skin of the infested goats 

with mange and thereby relieving the treated 

goats from the adverse effects of the mites 

especially on the blood. Ivermectin has a 

major advance in the treatment and control of 

mange. Advantages over conventional 

treatment and control procedures include 

ease of administration, only one treatment is 

required and treatment is not restricted by 

seasonal or weather conditions (17).The 

important clinical signs of the goats infested 

with mite in the present study included 

itching and loss of hair and this agree with 

(18) in pigs and (19) in sheep, whom 

clarified that the causes of intense irritation 

and itching is toxins secreted from parasite 

lead to sensitization of animals.  The overall 

percent of infestation in this study with 

mange mites in goats is 20%. This 

prevalence is less to what is reported 30% by 

(20) in cattle. Prevalence index between 11 

and 33% are reported in Nigeria (10) in Red 

Sokoto Goats and (3) in Ethiopia in small 

ruminant. These differences might be related 

to the difference in the species of animals as 

well as the difference in temperature between 

these areas also by herd management. The 

final WBCs counts in the untreated goats are 

higher when compared with the treated goats 

and this tends to agree with the reports of 

(21) in sheep, who found that parasitic 

infestation usually associate with increased 

number of eosinophils. The decreased in the 

levels of WBCs in treated goats reflect the 

reduction of mange. Higher immune 

responses after Ivermectin treatment may be 

related to massive release of antigen due to 

death of parasite, although the type of 

immune changes seems to depend on the type 

of parasite and the host species (22). In our 

study the treatment group had better 

responses to feeding and body weight 

possibly due to the effect of Ivermectin 

which raised their immunity and this agree 

with (23). The RBCs, Hb and PCV counts 

showed significant (p< 0.05) differences in 

infested goat prior to and post Ivermectin 

injection. Similar findings obtained for West 

African Dwarf Goats (16). The values of 

PCV obtained from our study shows the 

adverse effects of mange on the untreated 

goats and the positive effect of Ivermectin on 

goats which resulted in increase the PCV and 

diminishing the lesion in the day28 after 

treatment. In a research in Baladi goats (24) 

showed that PCV varies from breed to breed 

and proportionately with serum total protein 

and this suggests that PCV is beneficial in 

assessing the protein status. The lower level 

of RBCs coupled with low Hb values for 

untreated goats may attribute to decrease 

food intake and anemia caused by parasitic 

infestation. Similar finding noticed by (25) 

who referred that RBCs are responsible for 

carrying oxygen to the body’s tissue, and 

fewer RBCs in the body results in anemia. 

The total serum protein, albumin, globulin, 

bilirubin and glucose are significantly 
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lowered in infested goats which suggested 

poor nutritional status. While values of these 

parameters increased at day 28 after 

treatment and control groups due to 

improvement of food consumption. This 

findings are in agreement with findings of 

(26) in sheep and (27) in caprine.                  

In conclusion, administration of single dose 

of Ivermectin can be eradicated mange in 

infested goats which regained feeding and 

health after 28 days post-treatment beside 

that the hematological and biochemical 

parameters retrained to its nearly normal 

values. 
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