
Fasciolosis, an important re-emerging zoonosis in 

several countries, is classified by the WHO as a ne-

glected tropical disease, with an estimated 17 million 

people infected and another 180 million at risk of in-

fection. The significant impact on agriculture and hu-

man health along with the increasing demand for food 

of animal origin to support global population growth 

demonstrates that fasciolosis is a major One Health 

issue (3, 5, 13). Ruminant fasciolosis is a relentless 

constraint in the livestock industry worldwide. Fascio-

losis, a foodborne disease but not before considered a 

vector-borne parasitosis (16), caused by Fasciola he-

patica and F. gigantica, causes significant economic 

losses to the livestock sector, which is estimated to be 

approximately $3 billion, annually, globally (17,18,20).

In Europe, an increase in the incidence and spread 

of fasciolosis caused by F. hepatica has been reported 

as a consequence of climate change, the development 

of drug resistance of the parasite, and the intensifica-

tion of agricultural practices (14). Fasciolosis has se-
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 Fascioloza este o zoonoză reemergentă clasificată 

de OMS ca o boală tropicală neglijată, cu impact semni-

ficativ asupra sănătății umane și animale, fiind conside-

rată o problemă majoră One Health. Fascioloza este una 
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Obiectivul studiului a fost acela de a analiza evoluția pa-

rametrilor serici la animalele cu fascioloză cronică la ovi-

ne infestate natural. Au fost recoltate probe de sânge și 

concomitent probe de fecale de la oi dintr-o fermă priva-

tă din Lipova, județul Arad. Probele de fecale au fost 

examinate prin metoda spălărilor succesive pentru evi-

dențierea ouălor de trematode, iar probele de ser au 

fost evaluate cu analizorul automatic multiparametric 

RxDaytona+ pentru evidențierea fosfatazei alcaline 

(PA), aspartat aminotransferazei (AST), gama-glutamil 

transferazei (GGT), proteinelor totale și albuminei. As-

partat aminotransferaza (AST) a avut valori sub limita 

de referință la majoritatea animalelor. Gama-glutamil 

transferaza (GGT) este enzima cu valoare diagnostică 

în fascioloza cronică și este crescută peste limita superi-

oară a valorii de referință. Fosfataza alcalină și albumina 

serică se încadrează în valorile de referință la toate ani-

malele investigate. Proteinele totale au fost crescute de 

trei ori față de valorile de referință.
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rious repercussions on animal production (e.g., meat, 

milk, and wool) and reproductive function/oestrous 

cycle disorders (4). The economic losses are very high, 

as fasciolosis is one of the animal's most serious para-

sitic diseases. The losses are due to very high morbi-

dity, accompanied by high mortality, culling and some-

times abortions. The possibility of human infestation 

means that the disease has public health implications. 

Two aspects of the pathology of fasciolosis in humans 

should be highlighted. Firstly, the high pathogenicity 

of the parasite and, secondly, the interpretation of pa-

raclinical data, particularly haematological data, in the 

context of the host-parasite relationship and the 

presence of other diseases influencing blood constants 

(22). The infesting elements (encysted metacercaria) 

are ingested with contaminated vegetation or fresh-

water (15). In dry summers the eggs are destroyed by 

direct sunlight. At -3°C, eggs lose viability after a few 

hours (4). Receptivity is also related to age. As age 

increases, susceptibility to infestation decreases, and 

the structure of the liver becomes more fibrous. In 

sheep, acute (fall) evolutions, reinfestations, and su-

per-infestations are common. Sex appears to non-in-

fluence susceptibility (4).

The aim of the study was to analyse serum parame-

ters in animals with a fasciolosis history:alkaline phos-

phatase (AP),aspartate aminotransferase (AST-TGO), 

gamma-glutamyl transferase (GGT), total protein and 

albumin  . Moreover, an attempt was made to correlate 

the evolution of serum parameters with the degree of 

egg loading of faecal samples.

MATERIALS AND METHODS

The present study was carried out between Fe-

bruary and April 2020. The animals under investiga-

tion belonged to a private breeder in Lipova. Ten fe-

male Turcana sheep aged 46-96 months were ran-

domly selected. The investigated animals belonged to 

an owner who in previous years (2016-2019) had seri-

ous problems (mortality and abortions caused by a-

cute and chronic Fasciola hepatica infestation) and im-

portant economic losses. At that time the animals 

were treated with the product Rombendazole, but the 

late intervention resulted in these losses through mor-

tality. Blood samples were collected from the ten iden-

tified animals in sterile vacutainers, which were initia-

lly allowed to express serum and then placed in the re-

frigerator. Individual faecal samples were collected 

from the rectum simultaneously while the blood was 

collected. In the laboratory of the Parasitology, Parasi-

tic Diseases and Species Clinical Laboratory the sam-

ples were processed by the successive washings me-

thod, which is suitable for the identification of heavy 

eggs of hepato-biliary (Fasciola hepatica, Dicrocoe-

lium lanceolatum) and digestive (Paramphistomum 

spp.) trematodes. The collected serum and faecal 

samples were transported to the Faculty of Veterinary 

Medicine, Discipline of Clinical Medicine and Clinical 

Lectures by Species and Discipline of Parasitology, Pa-

rasitic Diseases and Clinical Lectures by Species. Sero-

logical determinations were performed on the RxDay-

tona + multiparametric automatic analyser, Randox 

Laboratories Limited, by wet chemistry with Randox 

reagent kits. The following reference materials pro-

duced by Randox Laboratories Limited were used for 

quality control: calibrator: Calibration serum level 3, 

cat. CAL2351, normal value control serum: Assayed 

sera level 2 cat.no. HN1530/HS2611, serum control 

pathological values: Assayed sera level 3 cat.no. He 

1532/HS2611. Each sample was analysed for the fo-

llowing serum parameters:alkaline phosphatase (AP), 

aspartate aminotransferase (TGO), gamma-glutamyl 

transferase (GGT), total protein, and albumin. The 

first three parameters investigated (alkaline phospha-

tase, aspartate aminotransferase (TGO), gamma-glu-

tamyl transferase (GGT) reflect the normal or patholo-

gical state of liver function, while albumin and total 

protein require the maintenance of normal osmotic 

pressure, i.e., help transport biologically active mole-

cules (hormones, enzymes, drugs) (Table 1).

RESULTS AND DISCUSSION

The data of the biochemical parameters analysed 

(alkaline phosphatase (AP), aspartate aminotransfera-

se (TGO), gamma-glutamyl transferase (GGT), total 

protein, and albumin), which attest to the alteration or 

good functioning of the liver, are shown in Table 2.

Analysis of the first parameter investigated, albu-

min suggests that its values fall 60% within the refe-

rence range (2.4-3.0) (8). Samples 3, 4, and 10 show 

a slight increase above the 3 g% thresholds, and sam-

ple 9 is below the minimum limit of the reference 

range, i.e., 2.16. Serum albumin is a non-glycosylated 

protein synthesised by liver parenchymal cells at a 

rate of 14 g/day. Albumin is the most important prote-

in component in blood serum. Albumin is responsible 
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for maintaining normal osmotic pressure, but also for 

the transport of hormones, enzymes, and drugs (8). 

Hypoalbuminemia is observed in sheep during the pe-

riod of parenchymal invasion (2) What we find in the 

animals subjected to the serological study is that this 

parameter (serum albumin) is not significantly de-

creased (only one animal has a value below the lower 

limit of the reference value) which indicates that the 

parenchymal traumatic lesions have healed and prote-

inogenesis is at normal parameters.

Fig. 1. Graphical expression of serum albumin 

and total serum protein as a function of mean 

and standard deviation

Another serum parameter investigated was total 

proteinemia (g%). Two of the ten samples examined 

had values that increased well above the upper refe-

rence limit (7.9 g%) (samples 2 and 4). The increase 

in total proteinemia in the two animals (by 1271% and 

797% respectively) compared to the mean reference 

value (7%) also resulted in a threefold increase in the 

mean total protein (20.09 g%) in the batch of animals 

investigated. The hyperproteinaemia state of the two 

animals may be the consequence of dehydration, se-

condary to insufficient intake or excessive water loss 

(e.g., severe vomiting, diarrhoea, Addison's disease, 

and diabetic acidosis), or maybe the result of in-

creased protein production. Increased production of 

polyclonal proteins from reactive inflammatory proce-

sses results in mild hyperproteinaemia (***).

Following the analysis of the two protein parame-

ters (albumin, total protein), the values obtained can 

be expressed graphically, by relating the mean and 

standard deviation (Fig. 1, Table 3).

Table 3

Analysis of the albumin 

and total protein parameters

In Figure 2, total proteins and serum albumin are 

graphically expressed from the perspective of the 

mean and the middle error of the mean (SEM).

This study also investigated the enzyme activity of 

serum components in the animals' serum. The en-

zymes investigated were aspartate aminotransferase 

(ASAT or AST), gamma-glutamyl transferase (GGT), 
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and alkaline phosphatase (AP or Aplc).

Fig. 2. Graphical expression of serum albumin 

and total serum protein as a function of mean 

and mean error of the mean

Aspartate aminotransferase is a transaminase that 

catalyses the amino group transfer reaction from an 

alpha-amino acid to an alpha-keto acid (ASAT con-

verts aspartic acid to oxalic acid (16). The data ob-

tained in the research undertaken show a wide varia-

bility within the individuals tested. Thus, in two ani-

mals the AST (TGO) value was 65.18, respectively 

66.34. The mean value/lot investigated represents 

56.85%-57.86% of the mean of the lot. The AST data 

of samples 2 and 7 reported to the reference values 

lead to the following results (also expressed as a per-

centage) at 22.11%, respectively 21.80%. In these 

two animals, the AST values are therefore 1/5 of the 

reference value for hepatobiliary enzymes. Values be-

low the average of the group of animals investigated 

were also observed in individuals 5, 6, 8, 9, and 10. In 

two individuals (1 and 3), AST is above the average of 

114.65, but the animal with ear tag code Ro110047 

5808 (sample 1) ranks within the reference values. 

The significance of AST for the laboratory diagnosis of 

ovine fasciolosis is significantly lower than other en-

zymes (alkaline phosphatase, GGT) (8).

Alkaline phosphatase (AP or Palc) was investiga-

ted, in the present study, on serum samples from ten 

individuals. The data reported from the laboratory 

examination show normal enzyme activity, falling wi-

thin the range of the reference values (70-387). 

According to the data obtained on the PA enzyme, the 

animals under study at the time t  do not appear to be 0

(have been) under the mechanical-traumatic action of 

Fasciola hepatica trematode, but rather appear to be 

clinically healthy animals. According to Ghergariu et 

al. (2000), the increase in alkaline phosphatase would 

be specific to liver diseases (stasis jaundice, cirrhosis, 

hepatitis, tumours) (8).

The last enzyme indicator investigated – gamma-

glutamyl transferase (GGT), but the most relevant in 

terms of "hepatobiliary distress" caused by Fasciola 

hepatica infestation, reflects a mean of 54.17. In sam-

ples 2 and 4 the GGT values, expressed in U/l, are 6.29 

and 6.97 respectively, well below the minimum refe-

rence value of 20. In the other samples, the values 

range from 50.11 to 80.83 U/l. Most authors support 

the idea that GGT is increased in fasciolosis, practica-

lly the dosage of this enzyme could be an undoubted 

marker in certifying the disease. The graphical expre-

ssion of AST, GGT, and PA enzyme values is shown in 

Fig. 3 and Table 4. It is important that in chronic cases 

of fasciolosis, in addition to the coproscopic examina-

tion, the enzyme values are increased correlatively.

Fig. 3. Graphical expression of AST, GGT, and PA as 

a function of mean and mean error of the mean

Table 4

Analysis of AST, GGT, and PA parameters

Liver damage is only partially the result of the me-

chanical action of the liver fluke, as liver damage can 

be caused by parasite excretion products, parasite 

breakdown products, bile, and liver tissue (6).

Pathological alterations generated by F. hepatica 

mechanical and toxic effects on the liver's complicated 

vascular and biliary system. The most critical compo-

nent in preserving normal liver functions is the proper 

functioning of these two systems (9).
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Table 5

Coproscopic results of samples examined 

from study animals

Analysis of the coproscopic results (Table 5) shows 

that the study animals had a low (1-5 F. hepatica eggs 

/sample) (two animals) to medium (6-10 F. hepatica 

eggs / sample) (eight animals) oviposition load (7).

The correlation of eggs of helminths load in the in-

vestigated animals with the results of serological ana-

lyses is significant in animals 1 (RO1100475808) and 

3 (RO1100475860). In these animals, the number of 

eggs (10, respectively 9) is associated with the in-

creased serological parameter AST (266.87, respecti-

vely 226.14). Aspartate aminotransferase (AST) is in-

creased in hepatobiliary diseases (fascioliasis, dichro-

celiosis) and can be considered an indicator of liver di-

stress [8]. Liver dysfunctions, generated by F. hepati-

ca aggression are perhaps better revealed, in the in-

vestigated animals, by the serological parameter ga-

mma-glutamyl transferase (GGT). From this perspec-

tive, it can be noticed that GGT is increased in the 8 

animals with a medium infestation, with values ran-

ging from 50.11 to 80.83. In animals 2 and 4 GGT has 

a recorded value of 6.29 and 6.97, well below the mini-

mum value of the reference interval (22).

A slaughterhouse study of 70 cattle in the Phili-

ppines described the association between visible liver 

lesions, Fasciola gigantica load, serum gamma-gluta-

myl transferase (GGT), and glutamate dehydrogenase 

(GLDH) levels. In another study of 60 cattle, the rela-

tionship between F. gigantica load and haematological 

indices was investigated. The differences between vi-

sible liver damage and F. gigantica load were signifi-

cantly positively related to GGT and GLDH levels. Red 

blood cell count and red blood cell volume were signi-

ficantly inversely related to worm burden, but animals 

compensated for reduced red blood cell count by in-

creasing red blood cell haemoglobin content (19).

Raadsma et al., 2007, report early plasma bioche-

mical changes, comparative host-immunity respon-

ses, and parasite recovery data in Merino ewes during 

the first 10 weeks of parasitism with Fasciola gigantica 

and Fasciola hepatica. At 6 weeks post infestation 

(wpi), elevated plasma GLDH levels were observed in 

F. gigantica-infected groups compared to uninfected 

ewes, while the F. hepatica-infected group had four-

fold higher GLDH levels compared to the F. gigantica-

infected group. Increased levels of GGT, as an indi-

cator of epithelial damage in the bile duct, were only 

observed in the F. hepatica challenged group at 10 

wpi, when they increased from less than 100 IU/l to 

approximately 250 IU/l (p<0.0001), while no detec-

table increase in GGT was observed in any of the F. gi-

gantica challenged groups. The white blood cell res-

ponse to F. hepatica infestation was biphasic, with an 

initial peak at 4 wpi and a second peak at 9 wpi, corres-

ponding to the time of migration of juvenile Fasciola 

into the liver and the time when adult Fasciola migrate 

into the bile duct, respectively. This biphasic response 

was also evident in changes in eosinophil counts and 

serum haemoglobin levels ( ).21

Hodžić et al., 2013, evaluated the functional capa-

city of the liver based on the activity of specific en-

zymes and serum bilirubin, as well as the influence of 

mechanical and toxic effects given by Fasciola hepa-

tica on blood vessel structures and the biliary tract in 

sheep liver. Biochemical analysis of the tested para-

meters showed a significant increase in serum ga-

mma-glutamyl transferase (GGT), total bilirubin (T 

BIL), and direct bilirubin (DBIL) in the infested group 

of sheep compared to the control group. No significant 

differences were observed for aspartate aminotrans-

ferase (AST) activity between groups. The results of 

the biochemical analysis were consistent with patho-

logical changes, and measurement of the parameters 

tested could be used in early diagnosis of ovine fascio-

losis and to test the efficacy of anthelmintic treatment. 

Kozat and Denizhan, 2010, investigated serum 

glucose, lipids, and lipoproteins in sheep naturally in-

fected with Fasciola hepatica compared to healthy 

sheep. Serum concentrations of total protein (TP), al-

bumin, glucose, cholesterol, triglycerides, high-den-

sity lipoprotein (HDL), low-density lipoprotein (LDL), 

very low-density lipoprotein (VLDL), and serum acti-

vities of AST, ALT, GGT, and LDH were measured using 

a Roche-Cobas Integra 800 autoanalyzer. Before 

treatment and on day 28 post-treatment (pt), serum 

TP, albumin, glucose, cholesterol, triglycerides, HDL, 

LDL and VLDL concentrations in F. hepatica ewes were 

significantly lower than those in the control group, 

while serum AST, ALT, GGT and LDH activities of F. he-

patica lambs were significantly higher than those in 

the control group. On day 56 pt, none of the variables 

were significantly different between control and fas-

cioliasis-treated ewes (11).

A study by Jarujareet et al, 2018, monitored serum 

liver enzyme dynamics in rabbits experimentally infec-



60                                                                                                                                                                             Rev Rom Med Vet (2023) 33 | 1

ted with metacercarias of Fasciola spp. A gradual in-

crease in serum aspartate aminotransferase (AST) 

and alanine aminotransferase (ALT) was observed 

starting at 3 weeks post-inoculation (WPI) and peaked 

at 6 WPI, corresponding to the period of migration and 

development of young forms in the liver parenchyma 

and the time when trematodes migrated into the bile 

duct. However, no significant increase in serum ga-

mma-glutamyl transferase (GGT) and alkaline phos-

phatase (ALP) was observed. This could reflect mini-

mal injury to bile ducts and biliary epithelia when tre-

matodes reached the adult stage. Alpha-fetoprotein 

(AFP) and carcinoembryonic antigen (CEA) were not 

detected in infested rabbits during the experiment. 

Serum liver enzyme monitoring could be useful for un-

derstanding the host-parasite relationship in fasciolo-

sis ( ). A study in sheep by Ganguly et al., 2016, 10

which initially showed pale mucus, prostration, partial 

anorexia, etc.,but subsequently died with a young, mi-

grating Fasciola load of between 110 and 193, showed 

a significant increase in eosinophil counts. Serum 

samples showed significantly low calcium, cholesterol, 

and high-density lipoprotein values compared to heal-

thy sheep. Significantly increased alanine transa-

minase, aspartate transaminase, and gamma-gluta-

myl transpeptidase activities were also observed in 

parasitized sheep compared to healthy sheep. Haema-

tological and biochemical changes, as observed in the 

present study, are good indicators of disease severity 

and are considered to be essential for diagnosis, prog-

nosis, and effective therapy (7).

CONCLUSIONS

Aspartate aminotransferase (AST) has values be-

low the reference limit in 9 out of 10 animals. Gama-

glutamyl transferase (GGT) is the enzyme of diagnos-

tic value in chronic fasciolosis and is elevated above 

the upper limit of the reference value. Alkaline phos-

phatase is within reference values in all animals inves-

tigated. Serum albumin is within normal limits in all 

animals tested. Total proteins are increased three 

times the reference values.
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