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1. Introduction
In some areas of Africa, Kaposi Sarcoma is among the most commonly reported malignant skin tumor and was  

endemic  in  Africa  even  before  the  advent  of  HIV1,2.  It  is  histologically  characterized  by  infiltration  of  mononuclear 
inflammatory  cells,  formation  of  atypical  small  blood  vessels  and  vascular  slits  (angiogenesis),  extra  vacation  of 
erythrocytes and increased appearance of so-called spindle cells regarded as the tumor cells 3. The histiogenesis of Kaposi 
remain  controversial but several  immunohistochemical studies favour an endothelial origin of the spindle cells. It is not 
clear  whether  these  cells  are  of  vascular  or  lymphatic  origin4,5,6.  Tan  and  Zander7,  suggest  that a  battery  of 
immunohistochemical markers is required for differential diagnosis. 
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Abstract
Introduction: Kaposi sarcoma poses problems in histological diagnosis because of its broad morphologic variants and 
similarity to many vasoproliferative lesions. Establishing diagnosis on the basis of tumour marker alone (especially a 
single result) is fraught with associated pitfalls because of the problem of non- specificity. 
Method: Fifteen (15) Kaposi sarcoma biopsies from seven (7) men and eight (8) women were used to find out the gene  
expression  of  vimentin,  desmin,  smooth muscle actin  (SMA),  S-100 and neuron  specific  enolase  (NSE)  in  Kaposi  
sarcoma, Haematoxylin and eosin (H&E) method was used to confirm the diagnosis of Kaposi  sarcoma in archival 
processed  biopsies.  Subsequently,  Immunohistochemistry  (IHC)  was  carried  out  to  find  out  the  expression  of  the 
antibodies listed. 
Results: Vimentin and SMA were found to be most reactive. Neuron specific enolase was mildly reactive while the rest  
were non-reactive. 
Conclusion:  Only vimentin and SMA offer significant reactivity in the diagnosis of Kaposi sarcoma and are useful in 
undifferentiated neoplasms. 
Keywords: Girardinia heterophylla, β-sitosterol, γ-sitosterol, ursolic acid 
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Vimentin  is  the  major  intermediate  filament  protein  in  mesenchymal  cells,  and  it  is  frequently  used  as  
developmental marker of cells and tissues. Vimentin is normally expressed in fibroblast, chondroblast, smooth muscle cells,  
mesothelium, pericytes, melanocytes, and endothelial cells8. Vimentin is expressed in most of the sarcomas. It is frequently 
included in the so-called primary panel (together with CD45, cytokeratin, and S-100 protein): Intense staining reaction for 
vimentin without coexpression of other intermediate filament proteins is strongly suggestive of a mesenchymal tumour or a 
malignant melanoma. 

Neuron Specific Enolase (NSE) is a glycolytic isoenzyme which is located in central and peripheral neurons and 
neuroendocrine cells9. NSE is frequently used clinically as a sensitive and useful marker of neuronal damage in several  
neurological disorders including stroke, hypoxic brain damage, status epilepticus, Creutzfeldt- Jakob disease, and herpetic  
encephalitis as well as a marker of tumors of neuroendocrine origin and small cell lung carcinoma (SCLC) 10. It  is here 
included to observe the reactivity of the peripheral neurons in kaposi sarcoma.

S100 protein is widely distributed in central and peripheral nervous systems. S100 protein is readily demonstrable 
in astrocytes, oligodendrocytes, schwann cells, folliculostellate cells of adenohypophysis, satellite cells of adrenal medulla, 
chondrocytes,  adipocytes,  myoepithelial cells, and various histiocytes which include Langerhans cells of epidermis and 
interdigitating reticulum cells of the lymph nodes. It is not present in perineurial cells 11. S100 is positive in neurilemomas 
and  neurofibromas,  although  the  intensity  and  percentage  of  positive  cells  are  far  less  in  neurofibromas  than  in 
neurilemomas.  This  suggests  that  neurilemomas  are  composed  of  uniform  population  of  schwann  cells,  whereas 
neurofibromas contain an admixture of fibroblast and perineural cells. S100 protien is specifically targeted at antigens on  
the sheath of connective tissue that covers a bundle of nerve fibres.

Desmin is a smooth-muscle type intermediate filament protein, expressed by smooth muscle cells, but also found 
expressed in fibrotic tissue in wound healing and in tumor ‘desmoplastic’ stroma, yet the origin of the cell type expressing  
desmin has been controversial12. Desmin is a type III intermediate filament found near the Z line in sarcomeres. It is a 52 kD 
protein that is a subunit of intermediate filaments in skeletal muscle tissue, smooth muscle tissue, and cardiac muscle tissue.  
Its presence in vascular smooth muscle is variable13. The muscle cell matures only if desmin is present. Vimentin is present 
in higher amounts during embryogenesis while desmin is present in higher amounts after differentiation. This suggests that  
there  may  be  some  interaction  between  the  two  in  determining  muscle  cell  differentiation 13.  Desmin  is  detected  in 
rhabdomyosarcoma of all subtypes, benign smooth muscle tumours, benign skeletal muscle tumours and leiomyosarcoma 
(50%) 14. Desmin shows slight immunoreactivity to various spindle cell lesions which are not traditionally considered of 
smooth muscle origin,  which has  been interpreted as evidence of  focal  myofibroblastic  differentiation in tumours  like  
fibromatosis, angiomatoid malignant fibrous histiocytoma, and myofibroblastoma15. 

Smooth muscle actins are thin filaments that form part of the contractile machinery in smooth muscles 16. α-Actin is 
normally restricted to smooth muscle cells17. Antibodies directed against alpha smooth muscle actin show positivity for 
smooth  muscle  cells  and  myofibroblasts,  but  not  cardiac  and  skeletal  muscle.  Actin  plays  an  important  role  in 
carcinogenesis. The cell transformation is accompanied by a loss of actin filaments. Alterations of actin polymerization or 
actin remodeling played a pivotal role in regulating the morphologic and phenotypic events of a malignant cell18.The actin 
antibody (HHF-35) can be used for immunostaining of myofibroblastic cells within granulation tissue, scar tissue, nodular  
fasciitis, and fibromatosis. Muscle specific actin antibody can express rhabdomyosarcoma, and the intensity of staining 
depends on the differentiation of the tumour19. Most of the leiomyosarcomas express muscle specific actin. Nodular fascitis 
and rhabdomyoma also show the expression of muscle specific actin. Bello et al. analyzed the expression of α-smooth 
muscle actin in ameloblastic carcinoma and found positive expression of smooth muscle actin in the stroma and concluded 
that  smooth  muscle  actin  could  play  an  important  role  in  tumour  progression20.  This  study  therefore  used  an 
Immunohistochemistry panel of 5 antibodies namely: Vimentin, Desmin, S100, Neuron specific enolase and smooth muscle 
actin. To determine the immunoreactivity in Kaposi sarcoma.
2. Method

Fifteen (15) archived paraffin embedded tissue samples  from patients  with Kaposi  sarcoma were sectioned at 
thickness of 5U. One section from each sample was stained by the Haematoxylin and eosin 21 method to confirm diagnosis 
of  Kaposi  sarcoma.  Subsequently  3U  sections  from  each  sample  were  stained  by  immunohistochemistry  using  the 
Streptavidin-biotin method22 using the following antibodies  Vimentin,  Desmin, Smooth muscle actin(SMA),  S-100 and 
Neuron  specific  enolase(NSE)  (Zymet  Antibody producst).  All  sections  were  dewaxed,  hydrated  and  moistened  with 
Phosphate buffer saline (pH 7.4). They were subsequently heated at 1210C for 10minutes in 10mmol/L Citrate buffer (pH 
6.0) and the antibodies applied for 30minutes after passing through peroxidise and protein blocks. Link, label, DAB and  
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haematoxylin counter stain were subsequently applied in sequence. Appropriate positive and negative controls for each  
antibody were setup alongside the test slides. Reactivity was observed as brown coloration and reported as mild if the brown 
coloration is faint and observed in not more than 10% of cells; moderate if brown coloration is darker and observed in 10-
50% of cells and strong if colour is intense and observed in more than 50% of pleomorphic cells. Photomicrographs of  
reactive sections were taken. 

The necessary institutional ethical clearance was sought and obtained from Meena Histopathology laboratory for 
access and use of the skin biopsies in this study.

3. Results
Table 1: Frequency and degree of immunoreactivity for each antibody in Kaposi sarcoma

Degree of
Immunoreactivity

Nos (%) of samples reactive to Antibodies
Vimentin (%)  Desmin (%) SMA (%) S-100 (%) NSE (%)

Negative 0 15(100) 0 15(100)  13(87)
Mild 0 0 0 0 2(13)

Moderate 1(6.67) 0 5(33) 0 0
Strong 14(93.3) 0 10(67) 0 0

N=15
Key: SMA - α smooth muscle actin; NSE - Neuron Specific Enolase.
Degree  of  immunoreactivity:  Negative  =  Non reactive;  Mild= less  than 10% positivity;  Moderate=10–50% positivity;  
Strong = more than 50% positivity. 

Fig. 1:Histologic sections of Haematoxylin and eosin. 
(magnification X640) 

Fig. 2: Histologic sections of Vimentin-immunoreactive 
pleomorphic cells in Kaposi sarcoma.(magnification X640)

Fig. 3: Histologic Section of Smooth Muscle Actin Immunoreactive Pleomorphic Cells In Karposi Sarcoma.(magnification 
X 640) 
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4. Discussion
Each of the Haematoxylin and eosin stained sections revealed the classical tumor cells characterized by abnormal 

elongated spindle cells and heamorrhagic appearance (Fig.1). The immunoreactivity of vimentin, desmin, SMA, S-100 and 
NSE are  summarized in  the Table 1 above.  93.3% of samples  are strongly reactive and 6.7% moderately reactive  to  
vimentin;  while 67% of the samples were strongly reactive with desmin and 33% moderately reactive. With the same 
antibody.  This  suggests  that  both  antibodies  are  specific  for  antigens  in  Kaposi  sarcoma but  vimentin  shows  greater 
sensitivity.  Intense  staining  reaction for vimentin without  coexpression of  other intermediate filament proteins  is  usually 
suggestive of a mesenchymal tumour or a malignant melanoma. The muscle cell matures only if desmin is present and its 
amount is higher after differentiation. Vimentin is expressed in most of the sarcomas. 23 and is present in higher amounts 
during embryogenesis.  This  suggests  that  there  may be  some interaction  between the  two in  determining muscle  cell 
differentiation13. This also suggests that 10(67%) of the samples were obtained from relatively advanced sarcoma lesions. 
The remaining antibodies were either non reactive or only mildly reactive to SMA, S100 protien and NSE.

Vimentin immunoreactivity was strong and diffuse as indicated by the dark brown coloration (Fig1[B]). Reactivity 
was observed in all of samples to various degrees and this is consistent with previous findings 24 where it was reported that 
they may be considered a monotypic proliferation of mesenchyme derived cells which lack the markers of full endothelial  
cell differentiation. It  was however concluded that these mesenchyma cells are at an intermediate stage of maturity in  
vascular  differentiation.  Andrew  et  al25 therefore  deduced  that  vimentin  is  of  value  in  the  differential  diagnosis  of 
undifferentiated neoplasms, especially in sarcomas.

SMA reactivity was also strong in 67% and moderate in 33% of the samples used. Reactivity is observed to be  
lower in frequency and intensity when compared to vimentin. SMA reactivity has also been reported26. The smooth muscle 
isoform of SMA is routinely expressed by pilar and vascular smooth muscle reactive myofibroblasts, a subset of pericytes  
and myoepithelial cells. SMA is a highly sensitive marker of smooth muscle and myofibroblastic tumor in the skin 25. The 
combined use of vimentin and SMA would be beneficial in highlighting the origin and staging of Kaposi sarcoma.

No reaction  was  observed  with  desmin  as  reported  in  Table1.  This  is  consistent  with  the  report  of  previous  
authors25.  They  reported  that  desmin  expression  is  uncommon  in  myofibroblast.  Others  however,  reported  slight  
immunoreactivity to various spindle cell  lesions which are not considered of  smooth muscle origin and this  has  been  
interpreted as evidence of focal myofibroblastic differentiation in tumors like fibtomatosis, angiomatoid malignant fibrous  
histiocytoma and myofibroblastoma15. Though it’s expression is almost always present in pilar smooth muscle tumors, it  
may be absent in smooth muscle tumor of vascular smooth muscle origin. When the differential diagnosis includes true  
smooth muscle and myofibroblastic tumor, strong desmin expression supports true smooth muscle differentiation.

S-100 was unreactive in  all  of  the samples  (Table1).  However it  can be weakly expressed in  smooth muscle 
tumor25. S-100 is however present in 100% of normal melanocytes and nevi and in approximately 97% to 98% melanomas.

Neuron specific enolase was observed to be unreactive in 87% of the samples and mildly reactive in 13%. This 
cannot be a marker for Kaposi sarcoma as it has also been observed that it cannot be a marker for several other cancer  
types27. This finding also indicates that NSE cannot be used for neuronal involvement in kaposi sarcoma The organ or tissue 
specificity is still  a subject of research. Only vimentin and SMA offer significant reactivity in the diagnosis of Kaposi  
sarcoma.

5. Conclusion
In conclusion, the study of  the gene expression of vimentin,  desmin, smooth muscle actin (SMA),  S-100 and 

neuron  specific  enolase  (NSE)  reveals  that only  vimentin  and  SMA offer  significant  reactivity  in  the  diagnosis  of 
undifferentiated neoplasms and Kaposi sarcoma in particular.

Reference
1. Stein ME, Spencer D, Ruff P, Lakier R, MacPhail P, Bezwoda WR. Endemic African Kaposi sarcoma: clinical and 

therapeutic implications, 10-year experience in Johannesburg Hospital (1980-1990). Oncology. 1994; 51:63-69.
2. Sitas F, Pacella-Norman R, Carrara H, et al.  Spectrum of HIV- I related cancers in South Africa. Int J Cancer. 2000; 

88:489-492.
3. Biberfeld P, Lebbe C, Tschachler E, Luppi M. Human herpesvirus-8 and HIV: impact and managment. In: Viral co-

infections in HIV: Impact and Management, Book Chapter 4. London: Remedica Publishing, 2002: 63–91.

IJBAR (2013) 04 (09)                                                                   www.ssjournals.com 

http://www.ssjournals.com/


Adisa et al                                                                                                                                                             578

4. Carroll  PA, Brazeau  E,  Lagunoff  M. Kaposi's  sarcoma-associated  herpesvirus  infection  of  blood endothelial  cells 
induces lymphatic differentiation. Virology. 2004; 328(1): 7–18. 

5. Jussila L, Valtola R, Partanen TA, Salven P, Heikkila P, Matikainen MT,  et al.  Lymphatic endothelium and Kaposi's 
sarcoma spindle cells detected by antibodies against the vascular endothelial growth factor receptor-3.  Cancer Res. 
1998; 58(8): 1599–604. 

6. Masood R, Xia G, Smith DL, Scalia P, Still JG, Tulpule A, Gill PS. Ephrin B2 expression in Kaposi's sarcoma is  
induced by human herpes virus type 8: phenotype switch from venous to arterial endothelium.  Blood. 2004; 105(3): 
1310–8.

7. Tan D, Zander D. Immunohistochemistry of Pulmonary and Pleural Neoplasms. International Journal of Clinical and  
Experimental Pathology.2008;1:19-31.

8. Damjanov I.“Antibodies to intermediate filaments and histogenesis,” Laboratory Investigation. 1982; vol. 47, no. 3, pp. 
215–217,.

9. Takaaki Kirino, Milton W. Brightman, Wolfgang H. Oertel, Donald E. Schmechel, and Paul J. Marangost. Neuron-
Specific Enolase as an index of Neuronal Regeneration and Reinnervation’ The Journal of Neuroscience. 1983 Vol. 3, 
No. 5, pp. 915-923.

10. Song  TJ,  Choi  YC,  Lee  KY,  Kim  WJ.  Serum  and  cerebrospinal  fluid  neuron-specific  enolase  for  diagnosis  of 
tuberculous meningitis. Yonsei Med J, 2012; 53, 1068-72. 

11. Zimmer  D.  B.,  Cornwall  E.  H.,  Landar  A.,  and  Song  W.  “The  S100  protein  family:  history,  function,  and 
expression,”Brain Research Bulletin,. 1995; vol. 37, no. 4, pp. 417–429. 

12. De Wever O, Demetter P, Mareel M, Bracke M. Stromal myofibroblasts are drivers of invasive cancer growth.  Int J  
Cancer. 2008; 123:2229-2238.

13. Costa M. L., Escaleira R., Cataldo A., Oliveira F., and Mermelstein C. S. “Desmin: molecular interactions and putative 
functions of the muscle intermediate filament protein,”  Brazilian Journal of Medical and Biological Research 2004; 
vol. 37, no. 12, pp. 1819–1830. 

14. Parham D.  M.,  Webber  B.,  Holt  H.,  Williams  W.  K.,  and  Maurer  H.  “Immunohistochemical  study of  childhood  
rhabdomyosarcomas and related neoplasms: results of an Intergroup Rhabdomyosarcoma Study project,” Cancer. 1991; 
vol. 67, no. 12, pp. 3072–3080.

15. Breuks  A.  K.  and  Trotter  M.  J.  “Expression  of  desmin  and  smooth  muscle  myosin  heavy  chain  in  dermato  
fibromatosis,” Archives of Pathology & Laboratory Medicine, 2002; vol. 126, p. 1179.

16. Miettinen M.Antibodies specific to muscle actins in the diagnosis and classification of soft tissue tumors.  American 
Journal of Clinical Pathology.1988; 130:1

17. Ruan W. and Lai M. “Actin, a reliable marker of internal control?” Clinica Chimica Acta, 2007; vol. 385, no. 1-2, pp. 
1–5.

18. Tsukada T., Tippens D., and Gordon D.“HHF35, a muscle-actin-specific monoclonal antibody. I. Immunocytochemial 
and biochemical characterization,” American Journal of Pathology 1987; vol. 126, no. 1, pp. 51–60.

19. Montgomery E.  A. and Meis  J.  M.“Nodular  fescitis,  its  morphogenic spectrum and immunohistochemicl  profile,” 
American Journal of Surgical Pathology 1991; vol. 15, p. 942.

20. Bello I.  O., Alanen K.,  Slootweg P. J.,  and Salo T.(2009). “Alpha-smooth muscle actin within epithelial islands is  
predictive of ameloblastic carcinoma,” Oral Oncology 2009; vol. 45, no. 9, pp. 760–765. 

21. Drury RAB and Wallington EA. General  staining technique: Carlton’s Histological  technique. 5th Edition, Oxford 
University Press, Ely House, London.1980; Pg. 115-137.

22. Soma Susan Varghese, Philips Mathew, and Jithin Jose. Diagnostically Relevant Molecular Markers in Head and Neck 
Neoplasms; ISRN Biomarkers 2013; vol. 2013, Article ID 873953, 6 pages.

23. Massarelli  G, Scott  CA, Ibba M, Tanda F, Cossu A. Immunocytochemical  profile of Kaposi’s sarcoma cells: their 
reactivity to a panel of antibodies directed against different tissue cell markers. Appl Pathol. 1989;7(1):34–41

24. Andrew L. F and Kumarasen C. Best Practices in Diagnostic Immunohistochemistry Pleomorphic Cutaneous Spindle 
Cell Tumors Arch Pathol Lab Med. 2007;131:1517–1524

25. Hasegawa T., Hasegawa F., Hirose T., Sano T. and Matsuno Y. Expression of smooth muscle markers in so called 
malignant fibrous histiocytomas J Clin of Pathol. 2003; 56 :666–671.

26. Bilgin E, Dizdar Y, Serilmez M, Soydinc HO, Yasasever CT, Duranyildiz D and Yasasever V. For Which Cancer Types  
can Neuron-Specific Enolase be Clinically Helpful in Turkish Patients?.  Asian Pacific J Cancer Prev, 2013; 14 (4), 
2541-2544.

IJBAR (2013) 04 (09)                                                                   www.ssjournals.com 

http://www.ssjournals.com/

