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Samples of spleen, liver, kidneys, lungs, adrenals and bone marrow tissue (from femur) as 
well as bone marrow and blood smears of one female guinea pig were investigated. The 
fixed organs (in buffered formalin 4%) were trimmed, processed, and embedded into 
paraffin wax. The sections were cut to an approximate thickness of 3µm and mounted on 
Superfrost Plus Gold slides. 

To classify the Kurloff cell, immunohistochemistry (IHC) was then used to stain the organs 
and smears. All samples were stained with each antibody. A fully automated IHC staining 
was performed with a Leica BOND III stainer. Two different protocols for IHC were used, 
depending on the host species of the primary antibodies. The first protocol, Rabbit A, was 
used for primary antibodies (anti-CD3, anti-CD20, anti-CD68, anti-Estrogen receptor β, 
anti-IgG, anti-granzyme B), which had rabbit as host animal. The second, called Mouse A, 
was used for primary antibodies from mouse (anti-CD4, anti-CD8, anti-CD56).The stained 
tissues and smears were finally evaluated by light microscopy. 

 

•  Which cell lineage does the Kurloff cell belong to? 
•  Which cell type does the Kurloff cell belong to? 
•  What are the possible functions of the Kurloff cell, considering the identified cell type? 

 

 

The Foà-Kurloff cell (FKC) is a mononuclear cell with a specific inclusion body as it shown 
in figure 2.1. The FKC is exclusively found in guinea pigs and close relatives [2] from the 
Family Caviidae [1]. It exhibits morphological lymphocyte and monocyte characteristics. 
However, its function is still poorly understood [2]. 

 

 

 

 

 

The cell can be found in different organs and blood. However, it does not appear in 
common regions for lymphocytes like the white pulp of the spleen or lymph nodes [3]. 
Female subjects show a higher count of Kurloff cells than males. Studies have revealed 
that estradiol-injections raise the amount of Kurloff cells in female as well as in male 
individuals [3].  

FKC showed natural cytotoxicity in vitro. Moreover, the FKC has been considered 
responsible for antibody-dependent cellular cytotoxicity (ADCC). Therefore it was 
suggested that the FKC might belong to the natural killer (NK) cell population [4]. It has 
been furthermore discovered that the FKC exhibits anti-leukemic activity suggesting its 
role in cancer-resistance [5]. Another study suggested a potential role of the FKC in 
allergy [3]. As the FKC seems to play a central role in several immune processes, it is 
important to better understand the function and origin of this cell. The aim of this study 
was to investigate CD markers for the FKC, which could enable their characterization. 
CD3, CD4, CD8, CD20, CD56, CD68 were targeted as well as estrogen receptor β, IgG 
and granzyme B. 

 

The FKC was recognized by its specific inclusion body. In the present study, FKC were 
only detected in blood and bone marrow smears. No FKC could be found in any organ 
sample. Table 5.1 illustrates the reaction with each antibody as well as the number of 
FKC assessed in the specific sample. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

The FKC showed a positive reaction with anti-CD4 and anti-CD8 (fig. 6.2 and 6.3), but 
did neither express the pan-T-cell marker CD3 (fig. 6.1) nor CD56, which is expressed in 
NK cells. In addition, CD68 expression was negative, and hence, a macrophage nature 
could be excluded. Also, there was a negative reaction with anti-CD20 antibody and IgG 
in the inclusion body. Therefore, the FKC does neither represent a mature B-cell. The 
absence of CD3 does not allow classifying the cell as a T-cell, rather, a T-like cell.  

 

 

 

 

 

CD4/CD8 double positive cells were suggested to be effector memory cells. Effector 
memory cells exhibit cytotoxic functions. They contain granzyme B and perforin loaded 
granules, which lead to cell lysis if released [7]. In the present study, the cells showed a 
positive reaction with anti-granzyme B, supporting the hypothesis that the FKC is a 
cytotoxic lymphocyte. CD4/CD8 double positive cells seem to be involved in allergy 
processes, autoimmune diseases and cancer defense. The potential role of the FKC in 
allergy and leukemia has been described in previous studies. The CD4/CD8 double 
positive phenotype strengthens this assumption.  

The FKC in guinea pigs might represent a model for further research of the general role 
of CD4/CD8 double positive cells. The FKC could also be a suitable model for allergy 
research or autoimmune disease research. Furthermore, the CD4/CD8 double positive 
cells show tumor reactivity and hence, it is important to better understand their role in the 
immunologic process of cancer. 

In the present study, an intracytoplasmic region reacted positively using anti-estrogen-
receptor ß antibody, which reinforces the hypothesis that FKC can be found in higher 
counts especially in female subjects compared to males. 
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Figures 
Fig. 2.1: Foà-Kurloff cell in blood smear, own figure. 

Fig. 4.1: IHC principle of the Rabbit A protocol, own graphic. 

Fig. 4.2: IHC principle of the Mouse A protocol, own graphic. 

Fig. 6.1: CD3 negative Kurloff cell, own figure. 

Fig 6.2: CD4 positive Kurloff cell, own figure. 

Fig. 6.3: CD8 positive Kurloff cell, own figure. 
Tables 

Tab. 5.1: Results of IHC staining 

 

Antibody 

Organs 

Blood smears Bone marrow 
smears 

Spleen, kidneys, lungs, 
liver, adrenals, bone 
marrow section 

Anti-CD3 Negative (3) - - 
Anti-CD4 Positive (3) Positive (1) - 
Anti-CD8 Positive (2) - - 
Anti-CD20 Negative (3) - - 
Anti-CD56 Negative (3) - - 
Anti-CD68 Negative (3) - - 
Anti-estrogen 
receptor β  Positive (3) - - 

Anti-IgG Negative (3) - - 
Anti-granzyme B Positive (2) - - 

Tab. 5.1: Results of IHC staining 
The table shows whether the Kurloff cell reacted positively or negatively with the correspoding 
antibody. The numbers enlisted in each table element represent the number of Kurloff cells assessed 
in the specific slide. “-” means, no Kurloff cells were found in the specific tissue. 
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Fig.  4.1: IHC principle of  the Rabbit A protocol  
1.) Primary antibody binds to the target antigen. 2.) Polymer binds 

to the primary antibody. 3.) Polymer-bound horse raddish 
peroxidase enzymes  catalyze DAB into brown precipitates.   

Fig.  4.2: IHC principle of  the Mouse A protocol 
Same principle as shown in figure 4.1. In step 2.), a post-

primary antibody is used to connect the primary and polymer. 

Fig. 6.2: CD4 positive 
Kurloff cell. The arrow 

marks the Kurloff 
inclusion body. 

 

Fig. 6.1: CD3 negative Kurloff 
cell and CD3 positive T-

lymphocyte. The arrow marks 
the Kurloff inclusion body. 

Fig. 6.3: CD8 positive Kurloff 
cell and CD8 negative 

leukocyte. The arrow marks 
the Kurloff inclusion body. 

 

 
The Foà-Kurloff cell is a mononuclear cell only found in guinea pigs and close relatives (family Caviidae). The cell is found in several organs and blood and can be identified by its PAS-
positive and eosin-positive inclusion body. It was suggested that this cell belongs to the natural killer cell (NK) family. However, its function and its origin are still poorly understood. The 
Foà-Kurloff cell is considered to be involved in several immunologic processes such as allergy and cancer defense, hence it is important to better understand their origin and function. 
To classify the cell type, immunohistochemistry was performed, using antibodies targeting different CD markers in different tissues. The Foà-Kurloff cell showed a positive reaction to 
anti-CD4 and anti-CD8 antibodies, but did not express the pan-T-cell marker CD3.Therefore the cell is assumed to belong to a distinct lymphocyte population. CD4+/CD8+ cells are 
described as effector memory T-cells. In this study, Foà-Kurloff cells did express granzyme B in the cytoplasm but a very small amount inside the inclusion. Thus, the Foà-Kurloff cell 
seems to have a cytotoxic function. Therefore, it is concluded that the Foà-Kurloff cell is a memory cell with cytotoxic function. 
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