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Abstract. Fasciolosis in sheep is one of the most widespread and more serious parasitic diseases both in 

terms of morbidity and mortality, usually characterized by a chronic, more rarely acute evolution that is 

clinically expressed by serious disorders of liver, metabolic and immune system.  In this study, the authors 

present an extensive study of the cytomorphological changes of cellular populations of adjacent and/or 

satellites lymph nodes of liver, as a result of the chronic infestation with Fasciola hepatica in sheep. The 

cytomorphological lymph node exam has created the possibility to capture the stages  of evolutive 

transformation of these cell populations, starting from chronic parasitic lymphadenitis and ending with 

malignant pre-lymphoma. 
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Influenţa infestaţiei cronice cu  Fasciola hepatica asupra sistemului celular al imunităţii la ovine 

 

Rezumat. Fascioloza la ovine este una dintre cele mai răspândite şi mai grave boli parazitare atât din punct 

de vedere al morbidităţii cât şi al mortalităţii, ce se caracterizează printr -o evoluţie, de obicei, cronică, mai 

rar acută, ce se exprimă clinic prin grave tulburări hepatice, metabolice şi imune.  

În această lucrare, autorii prezintă un amplu studiu asupra modificărilor citomorfologice ale populaţiilor 

celulare ale limfonodurilor adiacente sau satelite ficatului, ce survin ca urmare infestaţiei cronice cu 

Fasciola hepatica la ovine. Examenul citomorfologic limfonodal ne-a creat posibilitatea de a surprinde 

etapele de transformare evolutivă a acestor populaţii celulare, pornind de la  limfadenita cronice parazitară 

şi terminând cu prelimfomul malign. 
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Introduction 
 
Zoonoses are a challenge for both 
veterinarians and all staff involved in global 
health security (Belay et al., 2017). Thus, a 
lot of pathogens from the animals are 
transmitted or acquired occasionally by the 
human (Kahn, 2010). One of these zoonoses 
is fasciolosis, a disease that until recently 
was reported to be only incidentally in 
humans (Weisenberg and Perlada, 2013; 
Fried and Abruzzi, 2010; Üsküdar and Parlak, 
2011). 
 
Currently, the World Health Organization 
estimates that at least 2.4 million people are 
infected with this disease in over 75 
countries around the world (World Health 
Organization). This zoonotic disease affects 
in particular the herbivores being produced 
by two species of trematodes parasites 
Fasciola hepatica reported in Europe, Africa, 
Asia, America and Oceania and Fasciola 
gigantica  reported in Africa and Asia, being 
either in single infestation or mixed 
infestation (World Health Organization). 
 
The transmission of infestation into the 
environment is usually perpetuated by 
animals, people do not contribute to the cycle 
life of parasites, they are normally infected 
occasionally failing to comply with the 
hygiene measures (consumption of fresh 
vegetables contaminated with larvae or 
water infected with larvae) (Üsküdar and 
Parlak, 2013). 
 
In animals chronic persistent fasciolosis in 
addition to clinical signs and characteristic 
lesions picture at the lymph node level was 
observed  concomitant with a major 
imbalance of the immune cell system; the 
experimental and clinical studies reported so 
far demonstrating that it reacts through both 
mechanisms: humoral – antibody mediated 
immunity  and cellular-mediated by T 
lymphocytes (Jedlina-Panasiuk, 2002). 
 
Materials and methods 
 
In the present study, it was examined a 
number of 36 slaughtered sheep who were 
showing characteristic lesions of Fasciola 

hepatica infestation: hypertrophic/atrophic 
hepatitis or liver cirrhosis and adult 
parasites easily observed in the bile 
channels. Nevertheless, following 
macroscopic anatomo-pathological 
examination, it was founded important 
changes in adjacent or satellite lymph nodes 
of the liver (mesenteric lymph nodes). 
 
The examination technique was, exclusively, 
the cytomorphological exam of lymph nodes 
juice, the main objective being to capture the 
morphology aspects of the cell populations 
involved in the immune cell system. The 
lymph nodes smears were stained using the 
panoptic May Grunwald-Giemsa method 
(MGG). 
 
Results 
 
The cytomorphologic exam of lymph nodes, has 
created the possibility to capture the stages of 
the gradual transformation of the chronic 
parasitic lymphadenitis into simple 
lymphoreticular hyperplasia, then to aggravate 
lymphoreticular hyperplasia and, finally, into 
malignant pre-lymphoma (scheme 1). 
 
To achieve this lesion film, it was necessary to 
interpret the cytomorphological smears of 
lymph nodes, both in terms of blast cells score 
and the quantitative aspect of the Adenogram. 
Thus, the blast cells score, under physiological 
conditions, was 0.5-1.5% (figure 1), in chronic 
parasitic inflammation 3-4%, in simple 
lymphoreticular hyperplasia 7%, and in 
aggravated lymphoreticular hyperplasia, the 
percentage reaches up to 20%. The pre-
lymphoma have net higher values than the other 
lesions, respectively up to 40% (Manolescu, 
2010). 
 
From the point of view of the Adenogram, the 
chronic parasitic lymphadenitis is characterized 
by the presence of adult lymphocytic cells 
population, along of a rare pro-lymphocytes 
cells and numerous eosinophilic cells (figure 2). 
 
This lesion, once installed, persists for a long 
time, against the background of the elimination 
of a significant amount of specific parasite 
antigens at the hepatic inflammatory site, thus 
maintaining the lesion of the lymph nodes. 
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Due to this hyperantigenicity, over time, the 
lesion is transformed, if initially we observed a 
mix of lymphocytic cell population, lymphoblast 
cells and prolymphocytes cells (figure 3); 
afterwards, appears a visible decrease of the 
adult lymphocytic cells population, until 25%, 
being replaced by prolymphocytic and 
lymphoblastic cells population. The cellular 
atipies are not visible (figure 4). 
The characteristics of the malignant pre-
lymphoma Adenogram are represented by: a 

large number of (i) atypical cellular elements, 
(ii) nucleoli and (iii) blast cells from the 
lymphopoetic series alongside of an increased 
number of cell divisions (figure 5). 
 
The incidence of lymph nodes with chronic 
parasitic inflammation is 16,66% (6 cases), 
simple lymphoreticular hyperplasia is 33,33% 
(12 cases), aggravated lymphoreticular 
hyperplasia is 27,77% (10 cases) and the pre-
lymphoma is  8,33% (3 cases). 

 
 

 
 

Scheme 1. The transformation stages of the chronic persistent lymphadenitis into malignant lymphoma 
 
 

 
 

Figure 1. Sheep lymph node, the "quasi" normal appearance of cell populations; small lymphocytes (SL), intermediate 
lymphocyte (LI), no cell division or atypia, MGG X 1000 
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Figure 2. Sheep lymph node, chronic lymphadenitis of parasitic origin, large number of eosinophilic cells (EC) with adult 
lymphocytes (AL) and rare prolymphocyte (PL), MGG X 1000 

  

 
 

Figure 3. Sheep lymph node, simple lymphoreticular hyperplasia, the presence of lymphoid blast cells (LB), MGG X 1000 
 

 
 

Figure 4 Sheep lymph node, aggravated lymphoreticular hyperplasia, the presence of prolymphocytes (PL) and a large 
number of lymphoblasts (LB), MGG X 1000 
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Figure 5. Sheep lymph node, the onset phase of the malignant pre-lymphoma, is distinguished a large number of atypical 
blast cells (CA) from the lymphopoetic series, MGG X 1000 

 

 
Discussions 
 
The pre-lymphoma, represent a transitional 
stage between aggravated lymphoreticular 
hyperplasia and malignant lymphoma what is 
characterized by the present, relatively 
unobtrusive, of blast cell area from 
lymphoblastic or immunoblastic category, with 
a high degree of cellular atypia.  
 
This term was first introduced by the 
renowned Romanian pathologist Rubin Popa, 
who, between 1955-1958, expressed, 
repeatedly, the belief that, in certain 
conditions, chronic inflammatory processes 
can turn into leukemias or lymphosarcomas.  
 
At the same time, Macavei, Haragus, Perian, 
Papilian and Coțofaru, in 1957, published their 
studies about the relationship between 
pharyngitis, rheumatism or tuberculosis and 
lymphoma or leukemia through the 
transformed of the nonspecific or specific 
lymphadenitis in cancer, after months or years 
of disease. These clinical observations have 
also been experimentally demonstrated by 
numerous researchers such as East, 1965; 
Mellors, 1966; Miller and Osoba, 1967; 
Berceanu, 1967; Moraru, Sulică et al., 1975 etc. 
who has shown that the pathological immune 
reactions, extended too long or evolving in 
immunodeficiency organisms, may be 
transformed into leukemias or lymphomas 
(Simu, 1978). 

In the years that followed, more and more 
observations have accumulated about the close 
relationships between autoimmune disease 
states (Almoallim, 2012), or 
immunodeficiencies (Sparano, 2001; Knowles, 
2001; Bast et al., 2017) and malignant 
lymphomas. 
 
Based on this incontestable evidence of the 
Romanian predecessors, as well as the data 
from the international literature, this paper 
reconfirms that persistent hyperstimulation, 
for a long time, can lead to the appearance of 
the cancerous disease. 
 
Thus, fasciolosis, a chronic parasitic disease, 
destabilizes the cellular system of immunity, 
both at the bone marrow level, where we 
observed an intense proliferation of cells with 
eosinophilic granulations (promyelocytes, 
myelocytes and metamyelocytes) and lymph 
nodes level, as is evident from the presented 
results. 
We mention that not all lesions like pre-
lymphoma turn into malignant lymphoma, this 
stage being reversible, if the hyperstimulation 
stops, or they can remain at this level 
throughout the parasitism period. Also, it is not 
required for all stimulated lymph nodes to go 
through all the stages of transformation, some 
of them stopping at one of the mentioned 
hyperplastic stages, throughout the evolution 
the parasitic disease, depending of the 
individual immunological profile. 



Sci Parasitol 21(1-2):55-60, April 2020 
ISSN 1582-1366 

ORIGINAL RESEARCH ARTICLE 

 

 

60 

Conclusion 
 
This study demonstrates that the presence of 
chronic persistent visceral inflammation, 
where in the present case the chronic parasitic 
infestation with Fasciola hepatica, due to 
continuous hyperantigenicity, may induce 
irreversible changes in immune cell 
populations, thereby causing the development 
of a lymph node neoplasm. 
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