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SUMMARY
Sanguinicola species are becoming nowadays important fish parasites as
the aquaculture industry continues to expand .In this study, two cultured
freshwater fish species namely Cyprinus carpio and Clarias gariepinus
were examined for blood flukes (Sanguinicola). Examination of gills,
heart and kidneys revealed the presence of live adult flukes in heart and
kidneys, and eggs containing different miracidia stages in gill vascular
structures. Examination of C. carpio revealed the infestation of 20%
with Sanguinicola inermis (Plehn, 1905). On the other hand,
examination of C. gariepinus revealed the infestation of 80% with
Sanguinicola dentate (Paperna, 1964). The clinical examination of
infested fishes showed the presence of ascites as the most obvious sign
of disease and/ or emaciated appearance. Effect of Sanguinicoliosis on
the two fish species was evaluated through holding blood haemogram:
haemoglobin concentration, erythrocytic count, total leucocytic count,
and serum electrophoretic analysis. In addition, the UV Absorbance
frequency curve of serum protein was held. Species variation proved
more effectivness with C. gariepinus where the haemoglobin and total
protein levels highly significant decreased while the same parameters
decreased in C. carpio non significantly. The total leucocytic count
registered highly significant increase in both species resulting in raising
antibodies level. On the contrary, the use of serum electrophoretic
analysis proved that infestation of C. carpio was more evident where
albumin fraction decreased in both species .The picture for the alpha,
beta and gamma globulins was highly significant drop for the first two
and highly significant increase with the third being the fish defence line.
The use of UV Absorbance protein frequency curve applied for the first
time approved the obtained data. A treatment trial was held using
Droncit 10 mg \L for | hour\ 3 days. Fish were completely free from
flukes and eggs. Blood analysis revealed a slight increase in
haemoglobin level and RBCs count, the TP and WBCs count remained
high.
Key words:Sanguinicolosis, Freshwater fishers, Electrophoresis.

INTRODUCTION

Sanguinicola sp. are fish vascular parasites which occupy a
tremendous position among the digenetic trematodes parasitizing fish. It
is substantiated as the most important fish parasite among the expanding
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aquaculture industry especially in tuna fish, (Colquitt et a/. 2001). The
natural intermediate hosts are Lymnaeid snails which have been found in
Egypt. The definitive fish host acquires infection by the direct
penetration of cercariae. The post penetration larvae migrate to the blood
circulatory system of the fish and mature directly into adults releasing
eggs into the circulation. The eggs are then carried by the blood flow to
the host tissues. Eggs reaching the gills mature and liberate miracidia
which emigrate to the water, searching for snail host to penetrate and
reproduce finally large numbers of cercariae (Kirk and Lewis, 1992).
Recently, there has been an increased interest in the immunological
interaction between economically important fish species and their
pathogens (Iwama and Nakanishi, 1996). However, information
regarding immune responses of teleost fish against helminth parasites is
limited, although it has been suggested that immunological processes
may play a role in regulating parasites burden in fish (Thomas and Woo,
1995). The separation and characterization of the serum protein
components of infected and non-infected fish can help us to evaluate the

host-parasites relationship, (Woo, 1992).

The best preventative strategy for controlling blood fluke
infections in farmed fish is the destruction of the intermediate host snail
and elimination of adult flukes from infected fish (Paperna, 1995). Little
is known about the means of eradicating sexually matured trematodes of
fish and their control through infected fish removal, (Schaperclaus,
1992). Praziquantel is safe and effective against digeneans of animals
and preliminary trials demonstrated its parasiticidal effect in rainbow
trout, (Paperna, 1995).

The present study aimed to search for the presence of fish blood
flukes, prevalence and clinical signs in two cultured freshwater fishes
and to evaluate the haematological changes resulting of natural infection
with Sanguinicola. The second main aim is the parasite close
specification by the aid of sera electrophoretic analysis and UV
Absorbance protein frequency curve. A trial to treat infected Clarias
gariepinus (as one of the most popular fish) was evaluated.

MATERIAL and METHODS
Examined Fish:

Fifty fishes were collected alive from earthen fishponds of
Central Laboratory for Aquaculture Research at Abbasa fish farm,
Sharkia Governorate (25 Clarias gariepinus and 25 Cyprins carpio).
Fish were examined for any clinical signs, and then parasitological
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examinations were done for blood flukes. Heart and its vessels were
flushed with PBS, the washings.

Collected and examined under a steroscopic microscope. Gills
and kidneys were also dissected and separately examined. The obtained
flukes were collected, preserved in formalin (5%) and stained with
Carmine. The stained flukes were identified microscopically according
to Schmidt (1993). Fresh blood samples were collected from both
species, infected and non infected with or without EDTA.

Haemogram Picture:

Edetated blood used for haemoglobin concentration (Hb),
erythrocytic count (RBCs) and total leucocytic count (WBCs) according
to Stoskopf (1993).

Total Protein Concentration:

Sera collected from non-edetated blood used to calculate total

protein (TP) by Biuret (Wotton and Freeman, 1982).

Electrophoretic Analysis:

Electrophoresis was performed as described by Laemmli (1970).
The gels were stained with coomassie brilliant blue R-250 (Sigma), and
destained with mixture of 45% methanol ,10% acetic acid and 45%
distilled water. Polyacrylamide gels were subjected to densitometric
analysis and peaks integration was accomplished using a Zeineh Video
Ultrascan Densitometer.

Protein Frequency Curve:

Sera collected monitored through U V Absorbance spectrum at
wave length 200- 550nm (Cecil 3000 — instrument) according to
Mahmoud and Siam (1996).

Treatment Trial:

Twenty alive C.gariepinus which proved to be heavily infested
with Sanguinicola by parasitological examination and free from other
blood parasites. Fish were divided into two groups'(ten each) one control
and the other treated. Fish kept in aquaria with dechlorinated water at
20°C = 0.5. The drug used Droncit (Praziquantel — Bayer) as bath
treatment in dose 10 mg / L for 1 hour, for 3 sequential days (Paperna,
1995). Blood was drawn from caudal artery before treatment and three
weeks after treatment and used for haemogram plcture and Protein UV
Absorbance Frequency curve evaluatlon
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Statistical Analysis:
The obtained data were statistically analyzed using t-student test
according to Petrie and Watson (1999).

RESULTS

Out of 25 C. carpio examined fish only 5 (20%) harbourd
Sanguinicola inermis (Plehn, 1905) while on the other hand in C.
gariepinus the percent increased up to 20 fish (80 %) were infested with
Sanguinicola dentata (Paperna, 1964). The clinical examination of
infested fish showed signs of ascites and / or anaemic appearance with
pale colour of gills especially in C. carpio. Fig. (D & E). Examination of
heart and kidney revealed the presence of live adult flukes and eggs in
the gills.

Haemogram Picture: Hb, RBCs, and TP decreased non
significantly with C. carpio and highly significantly with C. gariepinus
The WBCs increased highly significant among both species as Table (1).

Table 1: Blood Haemogram in healthy and infected C.carpio and C.
gariepinus with Sanguinicola sp. and after Treatment (Mean +

S.E.).
Item C. carpio C. gariepinus
Non Infected Non Infected Treated
Infected. Infected

Hb 5.1 *
g/dl) 7.7+0.21 7.3+ 0.18 8.6+0.3 0.15%%+ 7.8=0.16
RBCs
(X106/ml) 1.8 +0.21 1.20.15 2.8+0.18 1.2+ 0.21 2.5%+0.16
WBCs e 50.6 = 53.8
(X103/ml ) 4753 66.3+3.2 25.6+1.35 e 12 65%++
TP 3.0+ 27+
&/dl) 5.4+ 0.29 47+0.39 4,9+0.31 0.12%++ 0.26%**

Electrophoretic Analysis: Within the two species, infected fish
the albumin decreased by slightly significant in C. carpio and non
significant in C. gariepinus. Among the two species the alpha and beta
fractions highly significant decreased while the gamma globulins
recorded a highly significant increase. Fig. (A) and Table (2).

Protein Frequency Curve: The UV Absorbance frequency
curve of non infected C. gariepinus revealed 1-2 peaks at W. L 404 &
515 nm while in the infected fish 3 new peaks appeared at W. L 207,
206 & 209 nm in addition to the previous peaks. In non infected C.
carpio 3 peaks were evident at W. L 404, 515 & 205 nm. These peaks
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were substituted by 4 others at W. L 515, 540, 277 & 411 nm in infected
cases.

Table 2: EIectroPhoretic analysis of health?/ and infected C.carfio and
C.gariepinus with Sanguinicola sp.

C. carpio C. gariepinus
Protein Fractions Non Infected Non Infected
Infected Infected

Albumin (A ) 30.6 £ 0.06 27.0+ 1.5* 341+ 03 | 244+ 0.36%**
T. Globulin(G) 73.0+4.5 70 + 6.66 762+ 1.65 | 66.1 £2.11***
Alpha 30.2+0.71 | 22.0 £ 0.39*** | 364 +0.28 | 26.5+ 0.36***
Beta 25.1+£0.76 | 19.3+£0.38*** | 283 +£0.17 | 22.4 £0,12***
Gamma 17.7+ 0.74 | 28.6 £ 0.62*** | 11.5+0.29 | 17.2 £0.4]1***
A /G Ratio 042+0.038 | 0.39+0.032 | 045+0.035| 0.37%0.038
* Significant at P< 0.05 *** Significant at P < 0.001

Treatment Trial: Treating infected C. gariepinus succeeded as
fish proved to be completely free from flukes and eggs. Blood
haemogram reflected a slight increase in Hb content and RBCs but failed
to reach normal levels. WBCs and TP remained highly significant
increasing and decreasing respectively when compared to the non
infected fish.

The UV Absorbance frequency curve of protein treated fish
copied 3 peaks at W.L 224,275 & 414. Fig. (B & C).

DISCUSSION

Blood flukes in cold — blooded vertebrates were first reported
over a century ago but they have received relatively little attention
especially in cultured freshwater fish.

The humoral immune response of infested fish against blood
flukes infection was needed to be evaluated (Paperna, 1995).

In the present study, examined fish were naturally infested with
different species of Sanguinicola. C. gariepinus infested with S. dentata
(80 %) and C. carpio infested with S. inermis (20 %). All trematodes are
host specific and presence of suitable vector snails in the habitat is a
must for transmission (Paperna, 1996). The freshwater snail (Lymnaea
stagnalis) is an intermediate host of Sanguinicola spp. (Smith, 1972)
which is present in Egypt. The intensity, prevalence incidence of
infection and fish losses depend especially on the density of snails in the
pond. The clinical signs of infested fish coincided with Colquitt et al.
(2001), who showed that chronic renal Sanguinicoliasis have signs of
general dropsy and suggested that during escape of miracidia through the

172



Assiut Vet. Med. J. Voi. 49 No. 96, January 2003

gill epithelium causes loss of blood and lead to anaemia. Regarding the
haemogram picture, Williams (1967) have stated that parasites may
harm fish by introducing toxic metabolic by- products able to produce
severe changes in blood. Both species registered a decrease in Hb level
and RBCs count which was compatible with Naumova (1961) who
found that infected C.carpio with S. inermis suffered of low Hb content
and RBCs count. This was explained by Ronald et al. (1964) through the
Sanguinicolids ability to affect fish blood capacity to carry and exchange
gases by lowering the number of circulating blood cells.

Sanguinicola eggs subsequently become trapped in host tissues
and elicit cellular immune responses: leucocytes (eosinophils,
neutrophils and -macrophages) which lead to encapsulation and
destruction of eggs with the granulomatus lesions, Richards et al.
(1994). The two examined species recorded highly significant increase
in WBCs count which even remained after fish treatment. This could be
referred to the leucocytes ability to adhere to the cercarial and adult
stages causing their damage, Richards et al. (1996).

Martin (1960) found numerous Sanguinicola eggs in the liver, the
organ of protein synthesis, resulting in its damage. Ezz- El Din & Mousa
(1998) added that the presence of parasite in blood together with the
involvement of the liver with parasite antigens resulted in lowering total
protein content which appeared highly significant in C. carpio and C.
gariepinus lasting even after treatment.

S. inermis being inhabitant of the vascular system Richards et
al. (1996) pointed out that it can produce extracts which break down
host serum components . Sera analysis in both infected fish species
pictured a decrease (more evidently with C. carpio) in both albumin and
A/ G ratio which is referred to the hepatic dysfunction, Ezz- El Din &
Mousa (1998). The data in hand registered a highly significant increase
in gamma globulins (antibodies carrier) as a humoral defense
mechanism performed by the infected fish against the parasite. This was
confirmed by Ellis, (1988) who substantiated that the circulating
antibodies usually migrated and were associated with the gamma
globulins.

Finally came the UV Absorbance frequency curve approving the
previous obtained data. The obviously differences in the peaks appeared
a copy of the changes in the serum protein configuration due to the
synthesization of more gamma globulins in blood as well as decrease of
albumin. All these data concerning electrophoresis and UV absorbance
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frequency curve for Sanguinicola are held out for the first time inside
and outside the Egyptian media.

Thus, it is concluded that the drastic changes of Sanguinicola sp.
on fish blood besides originating a parasitic diagnostic specificity
through the serum protein alternations.

REFERENCES

Colquitt, S.E., Munday, B.L. and Daintith, M. (2001): Pathological
findings in Southern blue fin tuna, Thunnus maccoyii
(Castelnau ), infected with Cardiocola forsteri (Cribb, Daintith
of Munday , 2000) (Digenea : Sanguinicolidae ), a blood Fluke.
J. Fish Dis. 24, pp. 225 - 229.

Ellis, A. E. (1988): Fish Vaccination. Academic press,London.

EZZ El- Dien, N.M. and Mousa, W.M. (1998): Blood protozoa infecting
Clarias lazera in Lake Manzala with electrophoretic,
‘haematological and biochemical studies on Trypanosome
muskasai (Hoare, 1932).Vet. Med.J. Giza. Vol.46, No. 4 A pp.
543-563.

Iwama, G. and Nakanishi, T. (1996): The fish immune system:
organism, pathogen,And environment. Academic Press, London

Kirk, R.S. and Lewis, J. W. (1992): The laboratory maintenance of
Sanguinicola inermis Plehn , (1905 ) Digenea Sanguinicolide .
Parasitology , 104 pp. 121- 127.

Laemmli , UK. ( 1970 ): Cleavage of structural proteins during the
assembly of head of bacteriophage . T4. Nature, London, 227
pp- 680-685.

Mahmoud , NAM. and Siam , MA. ( 1996 ): Immunodetection of
Amplicaecum Larval haemoglobin using ELISA Technique.
Vet. Med. J. Giza . 44 (3) pp. 551-556.

Martin, W.E. (1960): Hawaiian helminths. IV. Paracardicola hawaiensis
new.gen., new.sp. (Trematoda: Sanguinicolidae) from the
balloon fish, Tetradon hispidus L. J. Parasit. 46 (5) pp. 648-
650.

Naumova, A.M. (1961): The epizootiology, pathology and treatment of
Sanguinicola inermis infections in carp. Dokl . Mosk . Sel .-
khoz. Akad. K. A. Timiryazeva, 61, pp. 169- 174. '

Paperna, I. (1964): Cited by Paperna, L. (1995).

Paperna, 1. (1995): Digenea (phylum platyhelminthes) In: Fish Diseases
and Disorders, Vol.1 Protozoan and metazoan infections (Ed.
by P. T. K. Woo) pp. 329- 389.CAB Internationa, London.

174



Assiut Vet Med. J Vol 49 No. 96, January 2003

Paperna, 1. (1996): Parasites, infections and disease of fishes in Africa
: FAO. CIFA Technical paper, (563) pp.122-125 .

Petrie, A. and Watson, P. (1999) : Statistics for veterinary and animal
Science 1* ed. pp. 90-99. The Blackwell Science Itd. United
Kingdom .

Plehn, (1905 ): Cited by Paperna, I. (1995 ).

Richards , D. T. , Hoole , D., Lewis , J. W. , Ewens , E. and Arme , C.
(1996): Adherence of carp leucocytes to adults and cercariae of
the blood fluke Sanguinicola inermis. J. of Helminthology 70 ,
pp . 63- 67.

Richards, D.T., Hoole, D., Lewis, J. W., Ewens, E. and Arme, C. (1994):
Ultrastructural observations on the cellular response of carp
(Cyprinus carpio L.) to Eggs of the blood fluke Sanguinicola
inermis Plehn, 1905 (Trematoda; Sanguinicola) J. of Fish
Diseases 17, pp. 439- 446.

Ronald, K., Macnab, H.C., Stewart, J.E. and Beaton, B. (1964): Blood
properties of aquatic vertebrates. 1. Total blood volume of the
Atlantic cod, Gadus morhua L.Can. J. Zool. 42, pp. 1127- 1132.

Schaperclaus, W. (1992): Fish diseases. Vol. 2. A. A. Balkema ,
Rotterdam .pp.806-81.

Schmidt, G.D. (1993): Essentials of parasitology. 4™ Ed, Universal Book
stall, New Delhi

Smith, JW. (1972): The blood flukes (Digenea : Sanguinicolidae and
Spirorchidae) of cold-blooded vertebrates and some
comparison with Schistosomes. Helminth. Abstr.41,pp.161-204.

Stoskopf, MK. (1993): Fish medicine. W.B. Savnders Comp.
Philadelphia, pp. 113 -131.

Thomas, P.T. and Woo, P.T.X. (1989): Immunological Approaches and
Techniques. In: Fish Diseases and Disorders, Vol I. protozoan
and metazoan infection (Ed. by P. T. K. Woo) pp. 751- 771.

Williams, H H. (1967): Helminth diseases of fish. Helminth. Abstr., 36
(3): 261-295.

Woo, P. T. K (1992): Immunological responses of fish to parasitic
organisms. Annual Review of fish diseases 2, pp. 339 — 366.

Wotton, ID. and Freeman, H. (1982): Microanalysis in Medical
Biochemistry. Churchill, Livingstone, Edinburgh, London,
Melbourne & New York.

175



Assiut Vet Med. J. Vol. 96 Ne. <8, Jonuary 2002

Fig A: Electrophoretic pattern of sera from infected and non-infected
fishes with Sanguinicola.
Lanes 1, 2 and 15: Serum from infected C. gariepinus with
Sanguinicola
Lanes 3, 4.13 and 14: Serum from non- infected C. carpio
Lanes 5-8: Serum from non- infected C. gariepinus
Lanes 9-12: Serum from infected C.carpio with Sanguinicola
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Fig. : 1- Clarias gariepinus showing signs of anaemic appearance.
2- Sanguinicola dentata.

Fig. E: Cyprinus carpio showing signs of general dropsy.
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