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Abstract 
The present investigation was carried out to study the effect of parasite infestation on the liver function 
test of some clariid species of the Anambra River system. 360 fish species (231 C. gariepinus and 129 C. 
anguilaris) were examined for parasites. The parasites recovered were protozoans (Trichodina acuta and 
Epistylis sp.), cestodes (Polyonchobothrium clarias and Monobothriode woodlandi) and nematodes 
(Rhabdochona congolensis and Procamallanus laeviconchus) with a total prevalence of 42.1% and mean 
intensity of 4.15 ± 1.57. The present results showed that aspartate aminotransaminase (AST), alanine 
aminotransferase (ALT) and alkaline phosphatase (ALP) enzyme activities as well as creatinine and urea 
values were elevated in the parasite infected fishes. The haematological manifestation of the infected 
fishes showed marked decrease in the content of haemoglobin concentration (Hb), packed cell volume 
(PCV) and red blood cells. However, the infected fishes had higher content of white blood cell (WBC) 
than the uninfected. Whereas, there was a significant (p<0.05) negative correlation between parasite 
intensity and condition factor, hepatosomatic index of the fishes increased with increase in parasite 
intensity. The biochemical and haematological alterations observed in the infected fishes reflect anemia 
and tissue damages caused by parasite invasion. 
 
Keywords: Parasites, Enzymatic activities, Haematology, Hepatosomatic index, Clariidae and Anambra 
River. 
 
Introduction 
Parasites are a major concern to freshwater and marine fishes all over the world, and of 
particular importance in the tropics [1, 2, 3]. They constitute a major limiting factor to the growth 
of farmed fish in Nigeria [4]. The effects of parasites on fish include nutrient devaluation [5]; 
alteration of biology and behaviour [6]; lowering of immune capability, induction of blindness 
[7]; morbidity, mortality, growth and fecundity reduction [7]; and mechanical injuries depending 
on the parasite species and load [8, 9].  
Haemato-biochemical indices have been employed in effectively monitoring the responses of 
organisms to stressors and thus its health status under such adverse conditions. Generally, 
haematological tests are used to establish normal health status and to diagnose diseases caused 
by various factors: viz heavy metals, environmental stress, parasitic infections, genotoxic 
effect of pollutants, nutrition, and pollution in human and veterinary science [10]. 
Haematological parameters act as physiological indicators to changing external environments 
[11] as a result of their relationship with energetic (metabolic levels), respiration (haemoglobin) 
and defence mechanisms (leukocyte levels) [12]. They also provide an integrated measure of the 
health status of an organism, which over time manifests in changes in weight [13]. Hence, the 
changes associated with Haemato-biochemical parameters due to various parasites establish a 
database, which could be used in diseases diagnosis and in guiding the implementation of the 
treatment or preventive measures [13]. 
Several researches on the biology, ecology and parasites of the fishes of the Anambra River 
have been documented [14, 15, 16, 17] among others. However, none of these studies have 
information on the physiological impact of parasites on the fishes of the River. This work 
therefore, aimed at investigating the impact of parasites on the haemato-biochemical 
characteristics of some clariid species of the river. 



 

~ 332 ~ 

International Journal of Fisheries and Aquatic Studies 

Materials and methods 
Study area 
Anambra River lies between latitudes 6010' and 7040' East of 
the Niger [14]. The river has its source in Ankpa highlands of 
Kogi State of Nigeria about 100 km North of Nsukka [14]. 
Essentially the river has a southward course crossing the Kogi 
/ Enugu State boundary, it passed through Ogurugu to Otuocha 
from where it flows down to its confluence with the Niger at 
Onitsha. The main river channel, which has a total length of 
about 207.40 km [14], has its bank covered by such plants like 
Echinoclae species, Salviniany mnellula, Ludiwigia decurrens, 
Imperita cylindirica, Andropogon spp, Jussiaea spp, 
Pennisetum spp and Cynodon spp [18]. There is a rainy season 
(April – September / October) and a dry season (October / 
November - March). The mean annual rainfall is between 150 
cm and 200 cm. From December to January / February, the 
basin is influenced by the harmattan, but their effect is not well 
marked. The water temperature and Secchi disc reading in the 
river range from 24oC to 31oC and 5 cm to 85 cm, respectively 
[11]. 
 

 
Source: [20]. 

 

Fig 1: Map of Anambra River 
 
 
Fish collection, identification, morphometry and sex 
determination 
A total of 360 clariid fish species comprising of Clarias 
gariepinus (N = 231) and Clarias anguilaris (N = 129) were 
obtained from fishers in the Otuocha river fish landing port 
along the Anambra River, Nigeria from April 2013 to May 
2014. Fishes were identified to species level using keys and 
catalogues [21, 22]. The weight of the fish was taken to the 
nearest 0.1 g using a triple beam balance, while the total 
lengths were taken to the nearest 0.1 cm using a meter rule. 
The sexes of fishes were determined by both morphological 
examination and observation of the presence of testis and 
ovary using dissecting microscope upon dissection of the fish 
to expose the gonads [23]. 

Examination of Parasites 
The external surfaces – fins, gills and skins were brushed into 
a petri-dish containing normal saline and examined with a 
hand lens for the presence of ectoparasites. Scrapings from the 
skin, fins and gills of each fish were taken and smeared on 
glass slides for examination of protozoan parasites and smaller 
metazoan parasites [24, 25, 3]. Fish gills were dissected out and 
each gill filament and arch were examined with a hand lens for 
the presence of monogeneans and myxosporidean cysts. The 
fishes were dissected to expose the viscera. The visceral 
cavities and organs were examined for cysts and larval 
endoparasites. The guts were removed and placed in petri 
dishes. The contents of the guts were flushed with normal 
saline into beakers and then shaken to loosen mucus and other 
intestinal debris. Parasites were recovered from the residue 
after centrifugation (1000 rpm) and decanting of supernatant. 
Recovered parasites were mounted on slides and viewed using 
Olympus microscope under high power magnification (×40) 
and identified to species level using appropriate keys [26, 24, 27]. 
All parasites recovered were recorded. Fish not examined were 
refrigerated (-4 0C) overnight and examined the following day 
for parasites. 
 
Haemato-biochemical assay 
Blood was collected from 360 live fishes from the caudal 
peduncle and heart using 2ml plastic syringe and needle 
treated with anti-coagulant as described by [28]. Blood samples 
for haematological studies were preserved in EDTA embedded 
bottles and that for enzymes {Aspartate aminotransaminase 
(AST), Alanine aminotransferase (ALT) and alkaline 
phosphatase (ALP), Creatinine and Urea} analysis in 
heparinised bottles. Each fish was then sacrificed by being 
given a blow on the head and the liver excised and weighed for 
organ indices assessment. Packed cell volume (PCV) was 
determined using Hawsley micropillary tubes and centrifuged 
for 5 min [29]. Red blood cells (RBC), white blood cells 
(WBC), haemoglobin (Hb) and packed cell volume (PCV) 
were analysed according to the methods of [30]. The 
heparinised blood samples were centrifuged at 300 rpm for 10 
minutes and the serum collected for analysis. AST and ALT 
were analysed according to the method of [30]; ALP according 
to [31]; urea according to [32] and creatinine according to the 
method of [31]. The organ indices were calculated according to 
the methods of [32]. Data obtained were subjected to statistical 
analysis using one way analysis of variance at 95% probability 
and means separated by Fishers Least Significant difference 
test at 95% probability. 
 
Results 
A total of 148 (41.1%) fish hosts were found to be infected 
with mean intensity of 4.15 ± 1.57, while 212 (58.89%) were 
uninfected. A total of 605 parasites were recovered, 
comprising Protozoan ciliates, Tricodina acuta and Epistylis 
sp.; Cestode, Monobothroide woodlandi (Caryophyllidae) and 
Polyonchobothrium clarias (Pseudophyllidae); Nematode, 
Procamallanus laeviconchus (Camallanidae), and 
Rhabdochona congolensis (Rhabdochanidae). 
The protozoan parasite, Trichodina acuta (ciliate) was found 
on gills and skin of their fish hosts. They were large with disc 
shaped body. The adhesive disc is saucer shaped. The parasite 
is provided with several rows of cilia at the circular periphery 
and the inner circle of toothed dentricles. The macronucleus is 
horse shoe-shaped and the micronucleus is small and difficult 
to be seen in some specimens. Epistylis sp. was isolated from 
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the skin and gills of their fish hosts. It is a sessile contractile 
ciliate. It has a long and non-contractile stalk. It often formed 
branched colonies. The distal end of the organism is 
surrounded by rapidly moving cilia which appeared as a blur. 
The unsegmented cestode, Monobothroide woodlandi 
(Caryophyllidae) was found in the intestine of the fish hosts. 
The worm is white in colour and elongated. It has a large 
rounded or triangular scolex. The worm has only one bothrium 
at the anterior end. The segmented cestode, 
Polyonchobothrium clarias (Pseudophyllidae) was isolated 
from glandular stomach of their fish hosts. The scolex is 
elongated, triangular in shape and carries one row of hooks 
and bears laterally two shallow bothria. Segmentation began 
directly after the scolex with immature stages, then mature 
stages. The nematodes (round worms) were diverse in 
appearance in this study. Usually, they were elongated and 
cylindrical, tapering at both ends. In P. laeviconchus 
(Camallanidae), the nerve ring surrounding the oesophagus is 
located towards the anterior part of the oesophagus. The mouth 
is oval in shape with a blunt tail in the males and a tapering 
pointed tail in the females. Rhabdochona congolensis 
(Rhabdochanidae) another common nematode has the nerve 
ring on the intestine with a funnel-like mouth. The tail of both 
males and females are pointed. 
The intensity of parasite was found to have highly significant 
influence (P<0.05) on the condition factor and hepatosomatic 
index of both C. gariepinus and C. anguilaris.  
C. gariepinus recorded 0.611 and 0.977 correlation coefficient 
(r) for condition factor and hepatosomatic index respectively, 
while 0.548 and 0.965 were recorded by C. anguilaris.  
Parasite intensity explained the 37.3% and 95.4% variation in 
the condition factor and hepatosomatic index of C. gariepinus. 
In the same vein, parasite intensity had 30.1% and 93.1% 
influence on the K-factor and HSI of C. anguilaris 
respectively (Fig. 2 - 5). 
 

 
 

Fig. 2: Correlation graph of condition factor of C. gariepinus and 
parasite intensity 

 

 
 

Fig 3: Correlation graph of hepatosomatic index of C. gariepinus and 
parasite intensity 

 

 
 

Fig. 4: Correlation graph of condition factor of C. anguilaris and 
parasite intensity 

 
 

Fig 5: Correlation graph of hepatosomatic index of C. anguilaris and 
parasite intensity 

 
The results of the haematological indices determined for both 
infected and uninfected species of C. gariepinus and C. 
anguilaris are presented in Table 1. The results indicated 
vividly that packed cell volume (PCV), Haemoglobin 
concentration (Hb) and Red blood cell count (RBC) were 
lower in the infected than in the uninfected fishes for both 
species studied. However, the WBC values were higher in the 
infected fishes than in the uninfected ones. Statistical analysis 
revealed significant differences (P<0.05) between the 
haematological indices of the infected and uninfected clariid 
species of the Anambra River System. 
The activities of AST, ALT and ALP were found to be 
significantly (P<0.05) higher in the infected fishes than in the 
uninfected ones. The levels of creatinine and urea showed 
significant differences (P<0.05) in both infected and 
uninfected fish species (Table 2).  
 

Table 1: Effect of parasites on the haematological profile of the 
infected clariid fishes 

 

 Clarias gariepinus  

Parameters Infected Uninfected 
P-

values 
RBC 

(cells/mm3) 
4.16±0.07 7.79±0.08 0.0001* 

PCV (%) 24.61±0.32 37.56±0.23 0.0001* 

Hb (g/dl) 7.03±0.11 10.86±0.11 0.0001* 

WBC 
(cells/mm3) 

1.20x104± 1.53 x 102 7.50x103±4.7 x 101 0.0001* 

 Clarias anguilaris  

RBC 
(cells/mm3) 

4.16±0.09 7.70±0.10 0.001* 

PCV (%) 24.75±0.50 37.78±0.25 0.001* 

Hb (g/dl) 7.01±0.17 10.75±0.14 0.001* 

WBC 
(cells/mm3) 

1.21x104±2.06 x 102 7.57x103±5.32 x 101 0.001* 

*Significant difference (P<0.05) across the horizontal rows 
 

Table 2: Effect of parasites on the biochemical parameters of some 
clariid species of the Anambra River system 

 

 Clarias gariepinus  
Parameters Infected Uninfected p-values 
AST (U/L) 95.85±0.36 73.13±0.38 0.001* 
ALT (U/L) 130.0±1.18 93.27±0.52 0.001* 
ALP (U/L) 75.92±0.37 53.03±0.32 0.001*

Creatinine (U/L) 1.62±0.02 1.02±0.01 0.001* 
Urea (U/L) 38.21±0.23 24.62±0.28 0.001* 

Clarias anguilaris 
AST (U/L) 95.35±0.57 73.31±0.44 0.001* 
ALT (U/L) 129.1±1.56 94.59±0.6 0.001* 
ALP (U/L) 75.59±0.50 52.91±0.41 0.001* 

Creatinine (U/L) 1.61±0.02 1.02±0.41 0.001* 
Urea (U/L) 37.87±0.38 24.48±0.35 0.001* 

*significant different (P < 0.05) across the horizontal rows 
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Discussion  
Blood is a good bio-indicator of the health of an organism [33]. 
It also acts as a pathological reflector of the whole body. 
Hence, haematological parameters are important in diagnosing 
the functional status of the fish (host) infested by parasites [33] 

and also to evaluate the physiological condition and nutritional 
state of fish [34].  
In the present study, all the haematological parameters studied 
varied significantly (p<0.05) between the infected and the 
uninfected fishes. This observation supports the works of 
many researchers. An increase in the lymphocyte count in 
Heteroponeutus fossilis infected with Lucknowia indica has 
been reported [35]. A higher degree of eosinophilia was 
observed in Clarias batrachus carrying helminth infections 
[36]; and [37] reported decreased RBC, Hb and PCV from fishes 
infected with hemoparasites.  
The reduction in RBC count, haemoglobin (Hb) value and 
packed cell volume (PCV) in infected fishes may be as a result 
of the parasitic infestation that often leads to anaemia [38]. 
Furthermore, the parasites simply acted as stressors and during 
the primary stages of stress, the PCV are altered due to the 
release of catecholamine (an enzyme) which mobilizes RBCs 
to swell as a result of fluid entry into the intracellular 
compartment [39]. Similar results were recorded by [40] and [41] 
in Clarias gariepinus that are naturally infected with T. 
mukasai. [42] and [43] also reported that the severe anemia that 
lead to the reduction of RBC, PCV and Hb of the infected 
fishes maybe as a result of chronic liver inflammation which 
causes depression of erythrogenesis. On the other hand, 
significant increase was observed in WBC of the infected 
fishes when compared to those of the uninfected fishes. 
According to [44] and [40], the increase in WBCs count occurred 
as a pathological response since WBCs play a major role 
during infestation by stimulating the haemopoietic tissues and 
immune system to produce antibodies and chemical substances 
which work as defense agent against infection. [45] has made a 
similar report.  
The activity of the serum ALP in the parasite infected clariid 
species of the Anambra River System revealed a significant 
increase when compared to the uninfected fishes. This finding 
is in agreement with the observations of [46] and [47] who 
reported increase in ALP in Fasciola infected monkey. They 
argued that the elevation in the ALP activity may be as a result 
of the penetration of the parasite into the bile duct. 
Alanine aminotransferase is remarkably specific for liver 
function since aspartate aminotransferase is mostly present in 
kidney [48]. The activities of AST and ALT were significantly 
higher (P<0.05) in the infected fishes when compared to the 
uninfected fishes. A similar result was observed by [49] who 
reported that AST, ALT and Urea showed significant increase 
in O. niloticus infected with external protozoa and 
monogenetic trematodes. [50] reported that blood serum AST, 
ALT enzyme activities, creatinine and Urea values were 
increased in Trichodina infected Clarias gariepinus. [51] 
reported that the blood serum AST, ALT, creatinine and urea 
values were elevated in the infected O. niloticus and C. 
gariepinus. The increase in the activity of AST and ALT in the 
serum of the infected fishes revealed that the parasites had 
effect on the parenchymous tissues and skeletal musculature 
[52], which probably may have altered the permeability [53] and 
integrity of cell organelles as reported by [54]. 
The pattern of ALT and AST activities observed in this study 
are biochemical symptoms tending towards liver cytolysis, 
indicating disturbance in the structure and integrity of cell 

organelles like endoplasmic reticulum and membrane transport 
system [55]. Alterations in their activities may have adverse 
effects on the amino acid metabolism of the tissues and 
consequently the intermediates needed for gluconeogenesis 
[53]. 
Serum urea and creatinine levels were observed to be elevated 
in the present study due to parasitic infestation of fishes. [56] 
reported that creatinine leaves the muscles and enters the blood 
where it is a waste product largely from the muscle 
breakdown. It is removed by filtration through the glomeruli of 
the kidney and excreted as urine. The increase in the level of 
creatinine in the infected fishes may be as a result of the 
alteration of the muscles structure of the infected fishes by 
parasites [52]. [51]  also reported elevated levels of creatinine and 
urea in fishes infected with protozoan parasites.  
Urea is a principal end product of protein catabolism. It is a 
waste product metabolized in the liver and excreted by the 
kidney. The increases in the urea values in the infected fishes 
may be due to gill dysfunction (caused by protozoa mainly 
found in the gills) as urea are mainly excreted through the gill 
[57]. Also, these findings may be attributed to the inflammatory 
reactions of intoxication produced by the parasites in the 
infected fishes [58, 51].  
The role of condition indices as stated by [59] is to quantify the 
health of individuals in a population or to tell whether a 
population is healthy relative to other populations. In this 
study, the condition factors of the parasitized clariid fishes 
were significantly different (P<0.05) from the non-parasitized 
ones. The reduction in the condition factor of the parasitized 
fishes may be as a result of the dependence of the parasites on 
the fish for its nutrition [58], thereby reducing the nutrient 
available for their fish hosts. Parasites are also known to act as 
stressors to their hosts [45] and as such, causing discomfort to 
their hosts. This finding is in agreement with the observation 
of [60] who reported a decrease in the condition factor of 
bluegill sunfish (Lepomis macrochirus) due to parasite load. 
Hepatosomatic index (HSI) is the general measurement of the 
overall condition of fish or the growth status of the liver [61] 
and can be an excellent predictor of adverse health condition 
in fish [62]. In this study, there was a positive correlation 
between parasite load and HSI. The HSI of the infected fishes 
were significantly higher (p<0.05) than those of the uninfected 
fishes. In fact, the correlation matrix plot of the influence of 
parasite prevalence on HSI tended towards unity (r = 0.913 
and 0.916 for C. gariepinus and C. anguilaris respectively). 
This significant increase observed in the liver weight of the 
infected fishes may be as a result of the migration of the larvae 
of the cestode and nematode worms into the liver of the fish, a 
finding that is corroborated by reports of [63] and [45]. Also 
some parasites are known to utilize their host tissues and 
organs for reproduction thereby making the infected cells 
become hypertrophic and able to accommodate proliferating 
parasites (xenoma) [64]. 
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