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REPORTS AND SYNTHESES | REFERATE ŞI SINTEZE

There are several hundred  of worldwide infections 

categorized as infectious zoonotic diseases produced 

by bacteria, viruses, fungi and parasites and transmit-

ted from animals to humans (64). Of these, most are 

produced by protozoa, flukes, tapeworms and nema-

todes. Out of zoonotic protozoosis, in Romania, the 

most common are: giardiasis, cryptosporidiosis, toxo-

plasmosis and sarcocystosis. 

Worldwide, and in Romania, it is well known the 

existence of an increased number of cases of zoonotic 

infections (64). Therefore, in this paper, there will be 

presented new findings on the prevalence of these 

zoonoses, and the multiple and complex causes of 

their occurrence.

 In Romania, based on prevalence, the most impor-

tant protozoosis studied are, downwards: toxoplas-

mosis, giardiasis, cryptosporidiosis and sarcocystosis. 

Their prevalence is high in almost all animal species, 

dependent on species, breed, age, gender, living en-

vironment/growth system, nutrition, geographic area. 

The high prevalence in animals may be caused by diffi-

cult diagnosis, not routinely effectuated by veterina-

rians and lack of measures applied in animals. 

Molecular epidemiology research that could clarify 

some zoonotic aspects is in early stages in Romania.

In humans, the prevalence for toxoplasmosis is 

very high, the infection sources are numerous and dif-

ficult to counteract. Giardiasis has a lower prevalence, 

but still high compared with other European countries. 

Cryptosporidiosis is difficult to quantify, studies in hu-

mans are sporadic, and many of the symptoms of 

cryptosporidiosis are attributed to other causes. Sar-

cocystosis is less studied in animals and almost unstu-

died in humans.

We conclude that in Romania a National Research 

and Control Plan of these zoonoses involving physi-

cians and veterinarians, is needed to be elaborated.
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 În România, pe baza prevalenţei, în ordine des-

crescătoare, cele mai importante protozoonoze, dintre 

cele studiate, sunt: toxoplasmoza, giardioza, cripto-

sporidioza şi sarcocistioza. Prevalenţa acestora este 

una ridicată la aproape toate speciile de animale, de-

pendent de specie, rasă, varstă, sex, mediu de viaţă/ 

sistem de creştere, hrană, zonă geografică. Prevalenţa 

ridicată la animale poate fi datorată şi faptului că diag-

nosticul acestor protozooze nu este unul de rutină 

pentru medicul veterinar, iar măsurile aplicate anima-

lelor sunt  aproape inexistente. 

Cercetările de epidemiologie moleculară, care ar 

putea lămuri unele lucruri privind aspectele zoonotice,  

sunt în România la început de drum.

La oameni, prevalenţa este foarte mare pentru to-

xoplasmoză, sursele de infecţie fiind numeroase şi 

greu de contracarat. Giardioza are o prevalenţă mai 

mică, dar totuşi ridicată în raport cu alte ţări europene. 

Criptosporidioza este greu de cuantificat, studiile la 

oameni fiind sporadice, multe din simptomele genera-

te de criptosporidii fiind atribuite, din ignoranţă, altor 

cauze. Sarcocistioza este puţin studiată la animale şi 

aproape deloc la oameni. 

Concluzionăm că în România este necesar să se 

elaboreze un Plan naţional de cercetare şi un Plan na-

ţional de control al acestor zoonoze, cu implicarea me-

dicilor umani şi veterinari.
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I. Epidemiological comparative aspects on the 

    prevalence of giardiasis, cryptosporidiosis, 

    toxoplasmosis and sarcocistosis

Giardiasis. 

It is one of the most common zoonosis that can 

even have an epidemic evolution. Possible source of 

infection for humans can also be some species of do-

mestic and wild animals. Giardia intestinalis (syn. G. 

duodenalis), groups A and B, are known to infect hu-

mans, but can also be found in different species of ani-

mals (cattle, sheep, swine, dogs, cats, wild ruminants) 

(1, 37, 58, 60, 61).

In calves, in western and south-western Romania, 

Sorescu (2013) identified Giardia spp. with a preva-

lence of 38.48%, both as monoparasitism and as 

poliparasitism. Same author reveals a high prevalence 

of giardiasis in lambs of 70.24% by ELISA method and 

58.37% in direct examination with Lugol solution. In 

Romania, Sorescu et al. (2011) identified at kids aged 

between 1-3 weeks by rapid immunoassay test (H & R 

Crypto-Giardia, Spain), a prevalence of 42.85% for G. 

duodenalis. In pigs, giardiasis is identified only in the 

extensive growth system, with a prevalence of 20.68 

%. In dogs, infection was detected in two counties in 

western Romania with a prevalence of 47.28% and 

40%, respectively.In cats, using the SNAP Giardia Test 

Kit (IDEXX), giardiasis was detected in 42.80% of 

cases. After sequencing of several amplified samples 

of 18S rRNA gene and ß giardin, in lambs, there were 

identified the assemblages D and E of G. duodenalis 

and in dogs assemblage D. The small number of sam-

ples analyzed does not allow us to conclude that in ani-

mals, in western Romania, there are not present any 

zoonotic species.

In Moldavia, Tronciu et al. (2014) diagnosed giar-

diasis in calves with a prevalence that varied between 

42.66% and 47.69%, depending on growth system.

In cats, Mircean et al. (2011) found a Giardia infec-

tion rate of 27.9%, in the center of the country. In the 

same area, by ELISA, in dogs, there was determined a 

prevalence of 34.6% (40). Unfortunately, the zoonotic 

potential has not been established. In Timiş county, 

Sorescu et al. (2011) found in cats a general para-

sitism with Giardia in 47.36% of cases variable with 

breed, age, gender and lifestyle.

However, in South-Eastern Europe, including Ro-

mania, Sommer et al. (2015) obtained results that in-

dicate the presence of assemblies C and D in dogs, 

without identifying any zoonotic species.

Among wild animals by ELISA, Sorescu (2013) re-

ported prevalence of this disease in deer (Capreolus 

capreolus) of 37.5% and in red fox (Vulpes vulpes 

crucigera) of 25% of cases investigated.

In humans, a five years study in Bihor county (35), 

emphasizes a reduction in the prevalence of giardiasis 

from 3.12% in 2011 to 0.22% in 2015. But in institu-

tionalized children, Olariu et al. (2016) found a preva-

lence of 19.6% for Giardia spp. A retrospective study 

on 13 years reveals that, during 1993-2006, preva-

lence of giardiasis ranged from 0.09% to 1.7% (43).

Cryptosporidiosis. 

Cryptosporidia are opportunistic protozoa, predo-

minantly digestive, affecting domestic and wild ani-

mals and humans (15). If at the beginning, a unique 

species theory was supported (62), today 31 species 

and 60 genotypes are recognized as valid (49).

In Romania, first recorded cryptosporidiosis case 

was in 1983 in calves with diarrhea, finding a pre-

valence between 33% and 100% (7). A larger study in 

western Romania reveals a prevalence of 38.4% in 

calves aged from one day to two years (8). Later, 

Bejan (2009) in the center and northwest and Imre 

(2010), in western Romania, reported a prevalence in 

calves of 25% and 41.6% respectively.

The first case of swine cryptosporidiosis is reported 

by Dărăbuş (1996) and Imre et al. (2010), by ELISA 

method found a prevalence of 27.7%.

Sheep cryptosporidiosis was found in the counties 

of western Romania at a prevalence rate of 9.09% 

through optical microscopy techniques (28). In central 

Romania, Şuteu (1989) found a variable prevalence in 

goats influenced by season and age of animals.

Among carnivores, cat cryptosporidiosis cases are 

reported by Mircean et al. (2008), with a prevalence of 

29.4%. In dogs, while Titilincu et al. (2010), by ELISA, 

in central Romania, found a prevalence of 52.7% in 

the same year, Imre et al. did not report any cases in 

the west of the country.

In birds, the first report is made in 1987 by Dan et 

al. (cit. by 8), in chickens (15.4%). In another study, 

conducted from 1988-1995, cryptosporidiosis infec-

tion varied between 22.5% and 25.2% (8).

In humans in western and south-western Romania, 

in 2009, Mederle et al. reported a prevalence of 4.03% 

and Popovici et al. 2.26%, respectively.

If in the initial reports all the species found were C. 

parvum, recent research revealed the presence of 

several species. Thus, in chickens, Dărăbuş (1996, 

2003) identifies in caecum and bursa of Fabricius other 

species: C. meleagridis.
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The first research of molecular epidemiology in Ro-

mania are made by Imre et al. (2009a, 2009b, 2011) 

identifying the species C. parvum in calves with 

IIaA15G2R1 and IIaA16G1R1 subtypes by analyzing 

gene GP60. By analyzing new samples (25) other spe-

cies besides C. parvum are identified: C. bovis.

In lambs, there were identified five subtypes of C. 

parvum: IIaA17G1R1, IIaA16G1R1, IIdA20G1, IIdA 

24G1 and IIdA22G2R1. Subtypes IIa and IId are con-

sidered to be zoonotic (32). They were also identified 

two other species: C. ubiquitum and C. xiaoi.

In Banat, Imre et al., (2010) found C. parvum spe-

cies in humans. A recent study (63), by molecular bio-

logy research conducted in Romania, analyzing two 

loci (SSU rRNA and GP60) identified the presence of C. 

parvum in children, calves and piglets with subtypes 

IIdA22G1 in children, IIaA16G1R1 , IIdA21G1a, IIdA 

22G1, IIdA25G1, IIdA27G1 in calves and IIdA26G1 in 

piglets, respectively.

More recently, in dogs and cats, molecular biology 

test results confirmed the involvement of the species 

C. canis and C. felis (Imre, unpublished results) in di-

arrhea syndrome.

Toxoplasmosis. 

Is a parasitosis with infectious character, found in 

over 350 species of vertebrates and human. It is esti-

mated that one-third of the world's population has 

been or is exposed to this parasite, variable with geo-

graphic area and the time of testing (55).

In Romania, research of toxoplasmosis has evolved 

from one empirical using classic methods to a modern 

approach by ELISA and PCR.

In cats, the identification of Toxoplasma oocysts in 

faeces is only orientative for diagnosis. National re-

search results emphasize that oocysts are found rarely 

(23) or not found (56). By immunoassays however, 

prevalence in cats evolved between 30 and 80% va-

riable from one author to another and depending on 

the type of test used (13, 17). By ELISA, Hotea et al. 

(2011a) found positive samples with a prevalence in 

cats of 80.55%, in Arad County and 77.42% Caraş-

Severin county (23). Prevalence varied by breed, gen-

der, age, living environment and food ratio.

Sheep are one of the most receptive species as in-

termediate hosts. Prevalence varies with several fac-

tors, including age - 6.5% at age 35-55 days (22) to 

65.7% at age 3-5 years (24) and the method used - dye 

test (53%) (14), ELISA (57.7%) (2), IFAT (22%) (5).

Identification of toxoplasmosis in goat milk by de-

termining IgG antibodies by ELISA method, (33), with 

a prevalence variable between 20 and 84%, depen-

ding on age and geographic region, has a zoonotic sig-

nificance, the parasite being able to be transmitted by 

milk (12).

In western Romania, the prevalence of swine toxo-

plasmosis is variable and related with age and growth 

system. In intensive farms prevalence is low (0.8%) 

compared to the extensive breeding (21.9%) (19, 

20). It is important also the very high prevalence of in-

fection (94%) in wild boar (21). In other geographical 

areas,the prevalence of toxoplasmosis registered vary 

between 0 (34) and 97.2% (47).

Although rarely studied in cattle, Medrea and Con-

stantinescu (1991) report a prevalence of 12.6% 

through RFC. In stray dogs, Cozma et al. (2007) found 

a Toxoplasma infection of 24.5% by IFAT.

By ELISA, Dărăbuş et al. (2011) identify T. gondii 

antibodies in 19 (73.1%) of 26 wild animals (Felis ca-

tus, Felis sylvestris, Panthera leo, Capra aegagrus, 

Capreolus capreolus, Lama guanicoe, Rangifer taran-

dus, Equus caballus, Procyon lotor and Ursus arctos) 

from a zoo.A larger study (9), conducted in seven zoos 

in Romania, reveals the presence of anti-Toxoplasma 

gondii antibodies in 58.8% of herbivores and carni-

vores, 100% in wild boars and 100% in felines.

In bison (Bos bonasus) through indirect Toxoplas-

mosis ID Screen® test kit, a prevalence of 22.22% 

was found (42). 

Consecutive high prevalence in definitive and inter-

mediate hosts, in humans also, in Romania, preva-

lence is very high. In this regard, Coroiu et al. (2009) 

tested anti-Toxoplasma IgG antibodies from serum 

obtained from patients in central and north-western 

Romania by ELISA and LAT. Overall prevalence was 

59.5%, varying between 44.9 and 70.2%, different 

from one county to another. In patients with symp-

toms is reported congenital evolution up to 35% (36). 

In western Romania, Olariu et al. (2014), using Pas-

torex Toxo test, found a prevalence of 64.8% variable, 

depending on age, sex and origin. In pregnant wo-

men, the presence of anti-Toxoplasma antibodies 

were found in 116 (55.8%) of the 208 examined, with 

the source of infection meat, vegetables, gardening 

and contact with soil (45).

Sarcocystosis. 

The definitive hosts are carnivores, but for some 

species humans can also have that role. Intermediate 

hosts are herbivores and omnivores and in some spe-

cies also humans. Among the species found in ani-

mals, Sarcocystis hominis and S. heydorni are found in 
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cattle and S. suihominis affecting domestic and wild 

pigs, in humans can cause coccidiosis produced by 

Sarcocystis. The data from the literature (4) reveal 

that sarcocystosis in cattle can be seen up to 100% of 

carcasses while infected pig seems less (30%). The 

presence of sarcocystosis in humans has been demon-

strated through coproscopic examinations in 2% of 

cases in Germany, 10-12% 4-32% in the Netherlands 

and in France (4).

In Romania, the reports on this disease are quite 

poor. However, on the prevalence of pigs, Fritea 

(2006) reveals a prevalence of infection with Sarco-

cystis spp. ranged between 45% and 75.83%, depen-

ding on the anatomical region of sample collection, 

age, gender, growth system, geographical area. Un-

fortunately, it was not determined the species in-

volved. In a recent article (2013), Tăbăran et al., de-

termined by trichinoscopic exam the presence of Sar-

cocystis spp. in 67 out of 120 pigs and in all 30 boars 

examined.

In an epidemiological surveillance of infection with 

Sarcocystis spp. in cervidae (Capreolus capreolus) in 

Arad county, Imre et al. (2012b) identifies sarcocystis 

("Miescher Tubes") in 37 (67.5%) of individuals out of 

55 examined, with a distribution significantly higher (p 

<0.05) of the parasite in females than in males (74.1 

vs. 58.3%).

II. Epidemiological features 

     that allow persistence of these diseases

Giardiasis. 

In Romania, giardiasis was diagnosed by different 

methods in different species of animals (cattle, sheep, 

goats, pigs, dogs, cats, deer and fox) and in humans 

with quite high prevalence. In the variations of preva-

lence in animals have been incriminated the following 

features: species, breed, age, gender and lifestyle. In 

humans, the prevalence is much lower in comparison 

with animals, although the sources of infection are 

numerous: water (Imre, unpublished data), animals, 

environment, etc. This may be due to the basic prin-

ciples of hygiene as well as diagnosis and treatment 

commonly performed in humans. Unfortunately, in 

animals, in Romania, the diagnosis of giardiasis is not 

being familiar to veterinarians. This makes the ani-

mals a source of infection for humans. However, mole-

cular studies that demonstrate the presence of zoo-

notic animal assemblages (A and B) are poor. For now, 

the animals were found only assemblages C, D and E, 

which are, for now, recognized as non-zoonotic. In hu-

mans, to our knowledge, no molecular studies have 

been conducted in Romania.

Cryptosporidiosis. 

Studies have shown that, in Romania, cryptospori-

diosis is prevalent in many species of mammals and 

birds, and humans. Prevalence is variable in animals 

with species, breed, age, gender, growing conditions, 

etc. In humans, infection is less prevalent then in ani-

mals, but relatively high compared to other European 

countries. Unfortunately, the diagnosis of this disease, 

both in animals and in humans, is now done only by 

specialists from academic centers. Therefore, many of 

the episodes of diarrhea caused by cryptosporidiosis in 

animals and in humans are not diagnosed.

Molecular studies are quite advanced in research 

center within the Faculty of Veterinary Medicine Timi-

şoara. In animals, there have been identified several 

species: C. parvum, C. ubiquitum, C. xiaoi, C. bovis.

Moreover, there have been conducted subtying 

methods that allow to establish the zoonotic character 

of the species, knowing that subtypes IIa and IId are 

zoonotic.

Very interesting is the fact that the few research 

conducted in humans, indicates that the species iden-

tified was only C. parvum, proving that infection with 

criptosporidia in animals is important source for hu-

man infections in Romania. However, the prospects for 

future monitoring of Cryptosporidium infection include 

wild animals, genetic identification and characteriza-

tion of Cryptosporidium spp. in drinking water sour-

ces, would contribute significantly to the understan-

ding of complex epidemiological picture of cryptospo-

ridiosis in our country.

Toxoplasmosis. 

Prevalence of toxoplasmosis in animal definitive 

hosts and intermediate hosts (domestic and wild), in 

Romania, is very high. Variation in prevalence is de-

pendent on: species, breed, gender, living environ-

ment, growth system, nutrition, geographic region, 

etc. The method of diagnosis also influences the pre-

valence rate. If the diagnosis of toxoplasmosis in hu-

mans (especially women) is frequently done, in ani-

mals, it is only effectuated for research purpose. Al-

though known that toxoplasmosis is widespread in Ro-

mania, in humans and animals, the measures taken 

are almost nonexistent. High prevalence in humans 

comparable to that in animals may be due to multiple 

sources of infection, both through definitive host (the 

cat) and by eating infected undercooked meat.
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Research done on animals shows high prevalence 

of infection in livestock and therefore meat, especially 

sheep, pigs and wild boars are an important source of 

infection.

Sarcocystosis. 

The studies are very poor for this disease. 

It is known that two species found in pigs and in 

cattle, respectively, are zoonotic. In Romania, Sarco-

cystis spp. has been identified in several species of 

animals but, unfortunately, there were not identified 

the species to be able to establish the zoonotic cha-

racter. Variability in prevalence of Sarcocystis spp. in 

pigs is attributed to breed, age, gender, geographical 

area and processed muscle region.

CONCLUSIONS

In the recent years, in our country as a result of 

many efforts and the use of new-generation diagnostic 

techniques, understanding of the complexity of epide-

miology in giardiasis, cryptosporidiosis, toxoplasmo-

sis and sarcocystosis became clearer.

However, in order to achieve a good control of 

these zoonoses is necessary:

 Development of a national research plan, initia-

ting investigations in areas with unknown epi-

demiological situation.

 Drawing a map of molecular epidemiology stu-

dies to determine the sources of infection and 

also circulation of these protozoa between hu-

mans and animals.

 Training of specialists for performing routine di-

agnosis, both in humans and animals, through-

out Romania.

 Improving international cooperation with research 

centers in the field.

  Development of a national control plan.
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