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The nucleus is the largest and the most essential storage 
compartment of DNA in a functional living cell. This organelle 
contains the self‑perpetuating nucleic acid (DNA) that codes 
for various kinds of proteins synthesized in the cytoplasm of 
the cell.

When observed under a microscope, the nucleus within the 
cells can either present as open phase nucleus or a closed 
phase nucleus.

Open phase nucleus is also called as vesicular nucleus. This is 
seen in an actively proliferating or actively synthesizing cell 
in which nucleus contains prominent nucleoli. It can exhibit 
marked variation in size and shape, occasionally with very 
large and bizarre forms. Usually no more than 2‑3 nucleoli 
per cell are seen. Their number, size and shape generally 
are species specific and relate to the synthetic activity of the 
cell.[1]

In a closed phase nucleus, the nucleus is small with a defined 
outline and uniform nuclear chromatin that indicates that the 
cell is in resting phase. In such cells, the nucleolus can be seen 
only during interphase.

The most prominent substructure within the  nucleus  is 
the nucleolus. It is a dense non‑membrane bound structure 
observed during interphase in a normal cell, because it 
dissipates during cell division.[1]

The nucleolus is the site of rRNA synthesis, transcription and 
processing. It is designed to fulfill the need for large‑scale 
production of rRNA and assembly of the ribosomal 
subunits.[2] Ultrastructurally, it consists of components 
like fibrillar center, dens fibrillar component, granular 
component, condensed chromatin that is inactive, interstices 
and nucleolar vacuole.[3]

rRNAs are essential for the formation of  ribosomes. 
This  involves the assembly of the ribosomal 
precursor RNA with both ribosomal proteins and 5S rRNA. 
The genes that encode ribosomal proteins are transcribed 
outside of the  nucleolus  by  RNA polymerase, yielding 
mRNAs that are translated on cytoplasmic ribosomes. The 
ribosomal proteins are then transported from the cytoplasm to 
the nucleolus, where they are assembled with rRNAs to form 
pre‑ribosomal particles.[2‑4]

For routine histopathological examination, tissue sections 
are stained with hematoxylin and eosin. Here, hematoxylin, 

which is a basic dye, binds to negatively charged structures 
like DNA, RNA and stains the nucleus hematoxyphilic in the 
normal interphase nuclei. Eosin, an acidic dye, which has an 
affinity for positively charged structures such as mitochondria, 
cytoplasmic proteins and ribosomal proteins, stains them 
eosinophilic in color.

However, in a cell that is actively synthesizing proteins 
and possesses increased amounts of pre‑ribosomal 
particles (protein factories), the nucleoli are positively charged 
and may stain amphophilic to eosinophilic owing to their very 
high protein content.

The importance of ribosomal production is particularly 
evident in oocytes and actively growing mammalian cells in 
which the rRNA genes are amplified to support the synthesis 
of large number of ribosomes required to meet the need for 
protein synthesis.[2]

In cancerous cells, the cell’s entry into cell cycle is always 

EOSINOPHILIC NUCLEOLI

ENIGMATIC MORPHO INSIGHT

Figure 1: (a) Photomicrograph shows tumor cells with ill‑defined cell 
borders, abundant cytoplasm and open phase nucleus with prominent 
eosinophilic nucleoli (H&E stain, ×400). (b) Hand‑drawn illustration of 
the same
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associated with up‑regulation of the nucleolar function and 
increased nucleolar size, which is directly dependent on the 
rapidity of cell cycle proliferation. These changes observed 
are a consequence of increased metabolic requirement, 
including the rate of ribosome biogenesis that characterizes 
the proliferating cells. Hence, the nucleolus is the mirror 
for a series of metabolic changes that characterize cell 
proliferation.[3‑5]

As the amount of pre‑ribosomal proteins increase in 
these cancerous cells, they may exhibit amphophilic to 
eosinophilic nucleoli upon staining with hematoxylin and 
eosin stain.

Few lesions/pathologies where eosinophilic nuclei can be 
encountered include:
•	 Classical Reed‑Sternberg cells:[6,7] The hallmark of 

Hodgkin’s lymphoma is characterized by bilobed or 
multinucleated nucleus with prominent eosinophilic 
inclusions‑like nucleoli resembling an “owl’s eye”

•	 Malignant melanoma[8]

•	 Myeloid sarcoma[9]

•	 Carcinoid tumors[10]

•	 Colon carcinoma[11]

•	 Ewing’s sarcoma[12]

•	 Peripheral neuroectodermal tumor[13]

•	 Rhabdomyosarcoma[14]

•	 Olfactory neuroblastoma[15]

•	 Nephroblastoma or Wilms’ tumor[16]

•	 Poorly differentiated squamous cell carcinoma
•	 Anaplastic carcinoma.

This article illustrates this interesting feature, which was 
observed in a case of malignant melanoma in a 65‑year‑old 
male patient. Microscopically, the lesion presented as a highly 
cellular pleomorphic tumor with the tumor cells arranged in 
the form of fascicles, pseudo‑organoid and storiform pattern. 
The cells were of varied morphology ranging from spindle 
to ovoid to epitheliod. They exhibited cellular and nuclear 
pleomorphism; increased mitoses and were almost completely 
devoid of melanin pigmentation. Most of the tumor cells 
showed the presence of eosinophilic nucleoli representing an 
actively synthesizing cell, which aided in arriving at a diagnosis 
of malignant melanoma. A  panel of immunohistochemical 
markers was instituted and the diagnosis was confirmed.

A high‑power view of the tumor cells along with a 
hand‑drawn illustration of the lesion is presented in 
Figure 1. The H and E stained images of the tumor cells is 
presented in Figure 2.
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Figure 2: (a‑d) Photomicrograph shows predominantly epithelioid cells with ill‑defined cell borders exhibiting abundant cytoplasm and open 
phase nuclei with prominent inclusion‑like eosinophilic nucleoli (H&E stain, ×400)

a b

dc



Eosinophilic nucleoli� Bavle 154

Journal of Oral and Maxillofacial Pathology: Vol. 18 Issue 2 May ‑ Aug 2014

Access this article online

Quick Response Code:
Website:

www.jomfp.in

DOI:

10.4103/0973-029X.140716

Radhika M Bavle
Editor‑in‑Chief‑JOMFP, Department of Oral and Maxillofacial 

Pathology, Krishnadevaraya College of Dental Sciences, 
Bangalore ‑ 562 157, Karnataka, India. 

E‑mail: rad.iaomp@gmail.com

REFERENCES

1.	 Gartner  LP, Hiatt  JL. Colour textbook of histology. 3rd  ed. 
Philadelphia: Sunders Elsevier; 2007. p. 49‑69.

2.	 Montanaro L, Trere D, Derenzini M. Nucleolus, ribosomes, and 
cancer. Am J Pathol 2008;173:301‑10.

3.	 Jordan  EG. Interpreting nucleolar structure: Where are the 
transcribing genes? J Cell Sci 1991;98:437‑42.

4.	 Chapter 18: Olson MO. Non traditional role of the nucleolus. 
In: Olson MO, editor. The Nucleolus. 1st ed. Austin: Eurekah.
com and kluwer Academic/Plenum Publishers; 2004. 
p. 329‑42.

5.	 Derenzini  M,  Trerè D,  Pession  A,  Montanaro  L, Sirri  V, 
Ochs  RL. Nucleolar function and size in cancer cells. Am J 
Pathol 1998;152:1291‑7.

6.	 Hahm GK, McMahon JT, Nuovo GJ, Pellegrini AE, Vadmal MS. 
Eosinophilic intranuclear inclusion bodies in a melanocytic 
nevus. Cutis 2002;69:223‑6.

7.	 Hnátková M,  Mociková H,  Trnený M,  Zivný J. The 

How to cite this article: Bavle RM. Eosinophilic Nucleoli. J Oral Maxillofac 
Pathol 2014;18:152-4.

Source of Support: Nil. Conflict of Interest: None declared.

biological environment of Hodgkin’s lymphoma and the 
role of the chemokine CCL17/TARC. Prague Med Rep 
2009;110:35‑41.

8.	 Samaila MO, Rafindadi AH. Pattern of cutaneous malignant 
melanoma in Zaria, Nigeria. Ann Afr Med 2006;5:16‑9.

9.	 Ohanian M, Poe Huang RS, Yakoushina TV, Estrov Z,  Juneja H, 
Chen  L, et  al. Isolated mesenteric cd20‑positive myeloid 
sarcoma. Available from: http://dx.doi.org/10.1016/j.clml. 
2014.06.027 [Last accessed on 27 June 2014].

10.	 Caglikulekci M, Dirlik M, Aydin O, Ozer C, Colak T, Dag A, 
et al. Carcinoid tumour of the common bile duct: Report of a case 
and a review of the literature. Acta Chir Belg 2006;106:112‑5.

11.	 Kim  YN, Park  HS, Jang  KY, Moon  WS, Lee  DG, Lee  H, 
et  al. Concurrent large cell neuroendocrine carcinoma and 
adenocarcinoma of the ascending colon: A case report. J Korean 
Soc Coloproctol 2011;27:157‑61.

12.	 Guiter  GE, Gamboni  MM, Zakowski  FM. The cytology of 
extraskeletal Ewing sarcoma. Cancer 1998;87:141‑8.

13.	 Rodriguez‑Galindo C, Marina NM, Fletcher BD, Parham DM, 
Bodner SM, Meyer WH. Is primitive neuroectodermal tumor of 
the kidney a distinct entity? Cancer 1997;79:2243‑50.

14.	 Hartmenn  S, Lessner  G, Mentzel  T, Kubler  AC, 
Müller‑Richter UD. An adult spindle cell rhabdomyosarcoma 
in the head and neck region with long‑term survival: A  case 
report. J Med Case Rep 2014;8:208.

15.	 Thompson  LD. Olfactory neuroblastoma. Head Neck Pathol 
2009;3:252‑9.

16.	 Lower  LH, Isuani  BH, Heller  RM, Stein  SM, Johnson  JE, 
Navarro OM, et al. Pediatric renal masses: Wilms tumor and 
beyond. Radiographics 2000;20:1585‑603.


