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Abstract 

The present study was conducted to investigate the changes in tissues in patients with scabies. 

The biopsies from patients with scabies and from patients infected with cutaneous leishmaniasis 

(positive control) were collected from patients attended the Dermatology Unit at Baquba 

Teaching Hospital / Advisory Clinic during the period from March to May 2016. The ages of 

the studied groups ranged between 20-54 years. The results showed that there were histological 

changes in patients with scabies, including thickness of epidermis and filtration of inflammatory 

cells of dermis and hyperkeratasis in some chronic cases. In addition, some chronic cases 

showed edema, degenration and necrosis of some epidermis cells. In contrast, the results of the 

present study showed that the histological changes associated with leishmaniasis included 

hyperkeratenosis, epidermis and spongiosis, as well as the formation of reteridges. In addition, 

there was infiltration of inflammatory cells in dermis as well as the presence of necrosis and 

degeneration in some infected skin cells. 
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 التغيرات النسجية الناجمة عن االصابة الطفيلية )الجرب(
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 الخالصة

مريض مصاب بالجرب، جمعت  103اجريت الدراسة الحالية لمعرفة التغيرات النسيجية عند مرضى الجرب، اذ تم تشخيص 

ستشفى الخزع النسيجية من مرضى الجرب ومرضى الليشمانيا )كسيطرة موجبة( من المراجعين لوحدة االمراض الجلدية في م

-20. تراوحت اعمار المصابين بين 2016ولغاية ايار  2016بعقوبة التعليمي/ العيادة االستشارية للمدة المحصورة بين اذار 

سنة، وقد استخدمت الطريقة النسيجية الروتينية في الدراسة الحالية لتحضير المقاطع النسيجية، اذ بينت الدراسة وجود  54

وارتشاح للخاليا االلتهابية  Epidermisلمرضى الجرب شملت تثخنات في طبقة البشرة  التغيرات النسيجية المصاحبة

Inflammatory cells  في منطقة االدمةDermis  وحدوث فرط تقرنHyperkeratenosis  في بعض حاالت االصابة

وحصول تنكس دهني  Edemaالمزمنة، وقد شملت التغيرات النسيجية في بعض حاالت االصابة المزمنة تكون الوذمة 

Degeneration  وتنخرNecrosis  في بعض خاليا البشرة، كما تطرقت الدراسة الحالية الى التغيرات النسيجية عند مرضى

اللشمانيا والتي تمثلت بفرط التقرن الجلدي، وتثخن  البشرة ووذمة في منطقة البشرة، فضالً عن تكون الحروف الشبكية فيها، 

جي في طبقة االدمة بارتشاح الخاليا االلتهابية فيها، فضالً عن وجود الوذمة، وتنخر في بعض خاليا ويتمثل التغير النسي

 البشرة المصابة وتنكسها.

 الجرب، التغيرات النسيجية، الخاليا االلتهابية.الكلمات المفتاحية: 

Introduction 

Scabies is a contagious skin disease caused by an ectoparasite called Sarcoptes scabiei. This 

disease is considered as one of the world's most neglected health problems. Although it is 

infecting over 300 million people worldwide every year, few studies were carried out about it, 

especially in the third world countries [1,2,3]. Mites cause disturbance and discomfort due to 

severe itching that causes skin scratching, allowing bacteria to invade the skin's crusty areas, 

and leading to secondary infection [4]. The disease spreads among members of the same family 

sharing the sheets and towels. The disease also can spread through skin contact and sexual 

intercourse [5]. Scabies is a disease infecting both sexes and all ages. It affects all ethnic groups 
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without exception, and does not distinguish between the social and economic levels of 

individuals. In addition, scabies is a significant problem for livestock and farm animal's 

breeders, resulting in heavy economic losses [6,7]. Different clinical forms of the disease are 

found depending on the number of parasites in the host body, the age of the host, the patient's 

immune and health status [8]. Diagnosis of scabies depends on the appearance of the clinical 

signs of the disease or by the presence of the mites and their eggs together with their residues 

in the skin. The appearance of channels and tunnels in the skin as well as the local inflammation 

of the infected areas, and severe itching are important symptoms of the disease in humans and 

other animals [9, 10]. Due to the importance of this zoonotic disease, this study was carried out 

in order to determine the histological changes in the skin of patients with scabies and comparing 

them with histological changes in the skin of patients infected with cutaneous leishmaniasis 

caused by Leishmania tropica. 

Material and Methods  

The Data Collection  

The current study was conducted on patients with scabies and patients infected with cutaneous 

leishmaniasis who attended the Dermatology Unit at Baqubah Teaching Hospital/ Advisory 

Clinic. The data were collected from patients with scabies, after the diagnosis was confirmed 

by specialist dermatologists. A questionnaire was used to record the required information on 

whether or not the patients and their families were having any diseases, the number of infected 

members of the family, the first appearance of infection, the type and dose of treatment, the 

source of infection and its, location. The patients who suffer from chronic or acute diseases and 

those who currently take treatment, as well as the people with allergies were excluded from the 

present study. 

Collection of samples 

The biopsies were collected during the period between March and May 2016. This study 

included 110 patients with scabies, (55 males and 55 females), aged 20 to 54 years. The 

diagnosis was done by a specialist dermatologist. 
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Collection of Histological Samples  

Skin biopsies were taken with 4mm punch and 2% xylocaine was used as an anesthetic. The 

biopsies were fixed in 10% formalin, routinely processed and embedded in paraffin sections 

which were stained with hematoxylin and eosin and examined under the microscope.  

Results and Discussion 

According to duration of infection, the patients with scabies were divided into four groups: 

early lesions (one week), early acute lesions (8 weeks), and late lesions (12 weeks) and chronic 

lesions (16 weeks and longer). Figure (1) represents a section from a biopsy from patient with 

scabies (duration one week) which shows, an epidermis thickness, and a slight accumulation 

and infiltration of inflammatory cells in the dermis layer. 

 

Figure 1: Epidermis of a patient with scabies showing a slight accumulation (a) and infiltration of 

inflammatory cells in the upper dermis (b) (H&E,10x). 

Figure (2) shows a clear accumulation of corneal skin layer, increasing inflammatory as well 

as keratosis and an increased in the numbers of hypermelanosis cells.  

http://dx.doi.org/10.24237/djps.1402.413C
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Figure 2: A clear accumulation of the keratosis skin layer, (a) inflammatory cells in the dermis layer 

(b).(H&E,10x). 

These results were consistent with the result of previous studies that showed thickness and 

keratosis of epidermis with inflammatory cell infiltration [12-16]. The parasite stimulates the 

cellular immune mononuclear cells and their infiltration in the site of infection. In the infected 

skin, female's parasites burrows tunnels to lay eggs and consequently damge the tissues. The 

female secretes materials to facilitate the penetration of the skin during the burrowing process. 

These materials are acting as antigen molecules that stimulate the infiltration of inflammatory 

cells to the sites of infection, so there are intensively inflammatory and immune cells in infected 

areas. Figure (3), (8th week of infection) showed, that the thickness of epidermis increased and 

became very clear. The Figure showed the burrowed channel at epidermis surface and the 

infiltration of inflammatory cells in the dermis. 

http://dx.doi.org/10.24237/djps.1402.413C
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Figure 3: Showed the thickening of epidermis (a), the appearance of the parasite channel on its 

surface (b) the infiltration of inflammatory cells in dermis layer (c). (H&E,10x). 

The persistent infection resulting in exacerbated of pathological effects due to causative agent 

existence and continued its secretions as well as immune response reaction [18]. Figure (4a) 

showed the changes at the 12th week of infection, and epidermis in addition to presence of the 

parasite in this layer and there are intensively inflammatory cells in the upper layer of the 

dermis.  

 

Figure 4 (a): Thickening of stratum corneum(a), and epidermis(b) the presence of the parasite(c), and 

intensively infiltration of the inflammatory cells in the upper layer of the dermis(d) (H&E,10x). 

http://dx.doi.org/10.24237/djps.1402.413C


 

   

              Histological Changes Resulting from Parasitic Infestation (Scabies) 

         Nora D. Al-Musawi, Nagham Y. Al-Bayati and Munther Hussain Al-Kadhemi 

  

254 Vol: 14 No:2, April 2018 

DOI :  http://dx.doi.org/10.24237/djps.1402.413C 
 

     P-ISSN: 2222-8373 

     E-ISSN: 2518-9255   

It was noted in the same individual, the formation of edema, spongiosis and greasy degeneration 

in some cells and necrosis in others, infiltration of inflammatory cells, and showed a 

degeneration of basal layer. (Figure 4b). This result agreed with the findings of Sharquie et al. 

[15], and Liu et al. [19], who reported that there was infiltration of many types of cells, including 

immune cells lymphocytes, eosinophils and histocytes to location of infection. The presence of 

abundance immune cells may be a result of interaction between antigen and immune response 

reaction of the host which led to inflammatory response and accumulation of these cells in the 

lesions. 

 

Figure 4 (b): Spongiosis in the skin layer (a), degeneration of cells (b) necrosis of some cells (c), and 

inflammatory cells (H&E,40x). 

 

At the 16th week of infection, the epidermis was intensively thickened, infiltration of 

inflammatory cells, hemorrhage and degeneration of the basal layer of the epidermis. 
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Figure 5: Thickness of epidermis (a) degeneration of basal layer(b) and clear infiltration of cells in the 

dermis layer(c). (H&E,10x). 

These results agreed with the results of previous studies [15,18]. The authors of these studies 

reported that, chronic infection leads to several changes in different layers of the skin in addition 

to occurrence of crusted papules due to several reasons such as, mechanical damage of the 

parasite and its presence for a long time with continuing burrowing for laying eggs and its 

secretions, which generates allergic reactions as well as delayed hypersensitivity due to the 

large numbers of parasites, eggs and larva under the skin [20,21]. When comparing the skin 

changes caused by cutaneous leishmaniasis with the changes caused by scabies, patients 

infected with leishmaniasis showed hyperkeratosis, thickness of epidermis, spongiosis, as well 

as the appearance reteridges in epidermis as shown in Figure (6a). 

http://dx.doi.org/10.24237/djps.1402.413C
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Figure 6 (a): Histopathological changes in the epidermis include hyperemia of skin (a), hyperplasia 

(b) the reteridges (c) and edema (d) and infiltration of the inflammatory cells in the dermis region (e) 

in patients infected with cutaneous leishmaniasis (H&E,10x). 

In dermis there was infiltration of inflammatory cells as shown in Fig.6b, as well as the presence 

of edema, necrosis, and degeneration in some infected skin cells. This finding agrees with the 

results of the previous studies [22-24]. All these studies showed that the histological changes 

of the dermal skin lesions were characterized by hyperemia, ulceration, hyperplasia, necrosis 

and degeneration, as well as excessive infiltration of inflammatory cells. These changes are 

caused by the presence of the parasite inside macrophages and it's proliferation which leads to 

cell burst and increase in the amount of metabolic products of parasite in infected tissues, which 

generate immune responses as well as hyperplasia as a reaction. 
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Figure 6 (b): hydropic degeneration of the skin (a), cellular necrosis (b) and degeneration in some 

patients infected with cutaneous leishmaniasis (c). (H&E,10x). 

In conclusion, the results of the current study showed that the scabies is still considered as a 

neglected public health problem and many people suffering from this disease which causes 

many histological changes and damage to the human skin.  

References 

1. Arlian, L.G.; Morgan, M.S. and Neal, J.S. (2004). Extract of scabies mites (Sarcoptidae:   

Sarcoptes scabiei) modulate cytokines expression by human peripheral blood mononuclear 

cells and dendritic cells. Journal of Medical Entomology., 41(1):69-73. 

2. Tjoe, M. and Vissers, W.H. (2008). Scabies out breaks in nursing homes for the elderly: 

recognition, treatment options and control of reinfestation. Drugs and Aging Journal., 25(4): 

299-306. 

3. Al-Musawi, M.M., Hasan, H.R. and Maluki, A.H. (2013). Prevalence of scabies among 

patients attending the Dermatology out Patient clinic in Najaf governorate Iraq. Journal of 

Advanced Medical Research., 3(4): 63-70. 

4. Galadari, I.H. and Sheriff, M. O. (2006). The Role of Helicobacter pylori in urticarial and 

atopic dermatitis skin. Alimentary pharmacology and Therapeutics., 5(4): 172-176. 

http://dx.doi.org/10.24237/djps.1402.413C


 

   

              Histological Changes Resulting from Parasitic Infestation (Scabies) 

         Nora D. Al-Musawi, Nagham Y. Al-Bayati and Munther Hussain Al-Kadhemi 

  

258 Vol: 14 No:2, April 2018 

DOI :  http://dx.doi.org/10.24237/djps.1402.413C 
 

     P-ISSN: 2222-8373 

     E-ISSN: 2518-9255   

5. World Health Organization. (2005). Epidemiology and management of common skin 

diseases in children in developing countries. Geneva: World Health Organization., 

Department of child and Adolescent Health and Development. WHO/ FCH/ CAH/ 05-12: 

62 p. 

6. Pence, D.B and Ueckermann, E. (2002). Sarcoptic manage in wild life. Revue Scientifique 

et Technique de L'OIE., 33(2): 413-420. 

7. Walton, S.F.; Holt, D.C.; Currie, B.J. and Kemp, D.J. (2004). Scabies: new future for a 

neglected disease. Advances in parasitology., 57:309-317. 

8. Golant, A.K. and Levitt, J.O. (2012). Scabies: A review of diagnosis and management based 

on mite biology. Pediatrics in Review., 20(20): 268-279. 

9. Zalaudek, I.; Giacomel, J.; Cabo, H.; Stefani, A.; Ferrara, G.; Hofmann, R.; Malvehy, J.; 

Puig, S.; Stolz, W. and Argenziano, G. (2008). Entodermoscopy: a new tool for diagnosing 

skin infections and infestations. Dermatology., 216: 14-23. 

10. Alexandra, K.; Golant, O. and Jacob, O. (2012). Scabies: are view of diagnosis and 

management based on mite.Biology official Journal of American Academy., 33(1): 48-59. 

11. Bancroft, J.D. and Stevens, A. (1996). Theory and practice of histological techniques 4th 

ed., Churchill Livingstone, New York: 766 p. 

12. Mittal, R.R.; Singh, S.P.; Dutt, R.; Gupta, S. and Seth, P.S. (1997). Comparative 

histopathology of scabies versus nodular scabies. Indian Journal of Dermatology, 

Venereology and Leprosology, 63: 170-172. 

13. Hong, J.K., Jang, I.G.; Cho, B.K. and Lee, W.K. (1998). A clinical and histopathological 

study of experimental canine scabies. Annals of .,Dermatology, 10(4): 238-246. 

14. Abreu – Velez, A.M.; Klien, A.D. and Howard, M.S. (2010). Auto- reactivity to sweat glands 

and nerves in clinical scabies infection. North American Journal of Medical Sciences, 2: 

422-425. 

15. Sharquie, K.E, Al Mashhadani, S.A., Noaimi, A.A. and Katof, W.M. (2013). Clinical and 

histopathological study of scabietic and post scabietic nodules. Iraqi Postgraduate Medical 

Journal., 12: 693-699. 

http://dx.doi.org/10.24237/djps.1402.413C


 

   

              Histological Changes Resulting from Parasitic Infestation (Scabies) 

         Nora D. Al-Musawi, Nagham Y. Al-Bayati and Munther Hussain Al-Kadhemi 

  

259 Vol: 14 No:2, April 2018 

DOI :  http://dx.doi.org/10.24237/djps.1402.413C 
 

     P-ISSN: 2222-8373 

     E-ISSN: 2518-9255   

16. Salvadori, C.; Rocchigiani, G.; Lazzarotti, C.; Formenti, N.; Trogu, T.; Lanfranchi, P.; 

Zanzrdello, C.; Citterio, C. and Poli, A. (2016). Histological lesions and cellular response in 

the skin of alpine chamois (Rupicaprar rupicapra) spontaneously affected by sarcoptic 

mange. Biomed Research International., 2016: http:// dx.doi.org/10.1155/2016/3575468. 

17. Morgan, M.S. and Arlian, L.G. (2010). Response of human skin equivalents to Sarcoptes 

scabiei. Journal of Medical Entomology., 47(5): 877-883. 

18. Darzi, M.M.; Mir, M.S., Shahardar, R.A. and Pandit, B.A. (2007). Clinico – Pathological, 

histochemical and therapeutic studies on concurrent sarcopitc and notoedric acariosis in 

rabbits (Oryctolagus cuniculus). Veterinary Archives., 77: 167-175. 

19. Liu, H.N.; Sheu, W.J. and Chu, T.L. (1992). Scabietic nodules: a dermatopathologic and 

immunofluorescent study. Journal of Cutaneous Pathology., 19(2): 124-127. 

20. Rout, S.; Panda, D.N., Misra, S.C. and Parida, S. (1995). Histochemical study of Sarcoptes 

scabiei infested skin of experimental goats. Indian Veterinary Journal, 72: 647-649. 

21. Chandey, J.; Nambi, A.P.; Jeyaraja, K. and Gowri B. (2000). Clinicopathological and 

biochemical studies in scabies in dogs. Indian Veterinary Journal., 77: 755-757. 

22. Ul Bari, A. and Rahman, S. (2006). Correlation of clinical histopatholo-gical and 

microbilogical finding in 60 cases of cutaneous leishmaniasis. Indian Journal of 

Dermatology, Venereology and Leprology., 72(1): 28-32. 

23. Al-Aubaidi, I.K., Al-Bayati, N.Y., Al-Haidari, S. and Al-Azzawi, M.H. (2016). Some 

histpathological features of cutaneous leishmaniasis in Iraqi patients. International Journal 

Pharm Tech Research., 9(12): 640-645. 

24. Saldanha, M.G.; Queiroz, A.; Machado, P.R.; Carvalho, L.P.; Scott, P.; Filho, E.M.C. and 

Arruda, S. (2017). Characterization of histopathologic features in patients in the early and 

late phases of cutaneous leishmaniasis. The American Journal of Tropical Medicine and 

Hygiene., 96 (3): 645-652. 

http://dx.doi.org/10.24237/djps.1402.413C

