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ABSTRACT

The present investigation was carried out to compare the haematological and biochemical parameters in healthy
and Monogenean infected Cyprinus carpio. The haematological analysis showed significant reduction (P<0.01) in
RBC, haemoglabin, haematocrit (PCV) and lymphocyte in monogenean infected fishes, whereas total leucocyte
count (TLC), neutrophils, eosinophils and monocytes significantly increased (P<0.01 and P<0.05) in infected test
fish. The biochemical analysis showed significant reduction (P<0.01) in bilirubin content and blood glucose, SGOT
and SGPT were significantly increased in the same test fish.
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INTRODUCTION

For the last few decades, fishes have been extdpgiged as protein rich diets for human consumpitioindia
thus contribute to its economy. It is estimated #imut 10 million tons of fish required annualbymeet the present
day demand of fish protein in India against an ahpooduction of only 3.5 million tons [1].

As the lakes, rivers and seas become illegallyetiet point of the discharge of pollutan® fhe majority of fish
diseases might be occurred as a result of parasfiction or environmental pollutior8]. About 80% of fish
diseases are parasitic especially in warm watbe§i4l].

Diseases are the most serious limiting factorgimaulture because of increased density of fistestricted water
where the fish pathogens can easily transmit frara &sh to another. Much of economic loss is howgve
preventable with proper fish health managemsht [

Monogenean (flukes) is a group of parasites bestrimed as flatworms, which are commonly found lom gills,
skin or fins of fishes and lower aquatic inverteesa About 100 families of monogenean found onefisbf both
fresh and salt waters and at a variety of temperatuMost monogenean are browsers, moving aboubalg
surface and feeding on dermal (skin) mucus anddgliris. Monogenean has a series of hooks thatesttam to
attach while feeding. Most species are host-spegiiquiring only one host to complete an entifie diycle. In fact,
some adult monogenean will remain permanently la¢idi¢o a single site on the host.

Dactylogyrus and Gyrodactylus are the most common monogenean parasites ofghesfDactylogyrus is usually
attached to the gills of freshwater fishes. It oeluces by laying eggs, which are often resistanthiemical
treatment. Therefore, weekly treatment over a pleob34 weeks is recommended8yrodactylus is usually found
on the skin and fins of freshwater fishes and pceduoung ones, so one treatment may be adequedatiol the
infection.
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Haematological and biochemical analysis can proviale@able knowledge for monitoring the health cdiodi of
both wild and cultured fishes. Haematological clendepend on the fish species, age, cycle of sexatirity and
health condition §]. Moreover, haematological tests and analysis erum constituents have showed useful
information in detection and diagnosis of metabdigturbances and diseases in fist¥sThus this study is aimed
to compare the haematological and biochemical petens of healthy and monogenean infected Commop, Car
Cyprinus carpio.

MATERIALSAND METHODS

Adult healthy and Monogenean infect&yprinus carpio were collected from Pajawa Tal, located in densely
populated area in Balrampur, U.P. (India) and legmarately in plastic aquaria. Blood samples fentetological
and biochemical analyses were taken from the catelaland collected in a heparinized tube and 8tered in a
polyethylene cool bags until analyzed.

Total RBC and WBC counts were made by using a Hagtameter and Neubaur grid method. A 1:100 dilugioh
blood samples were made by Rees-Ecker dilutingisal{8] in standard Red Cell Dilution Pipettes.

Differential leucocyte count was made by using dismears and film fixed in Leishman’s stain. Thagcamtration
of haemoglobin was determined by Cyanometer Haesbagimethod §]. Haematocrit or PCV estimations were
made by macro-haematocrit methd@][ Erythrocyte Sedimentation Rate (ESR) after ooertwas determined by
the method recommended by GoloddtH.[ The level of blood glucose (mg/ml) was estimabsdthe methods of
Folin and Wa 12]. Bilirubin level was analyzed by the urease nalization method 13]. The level of SGPT and
SGOT in serum was estimated by the method deschipé&atankel 14].

The mean and standard deviation of various haeowital and biochemical parameters were calculatigh the
help of standard formula. Students t-test of thiéous haematological and biochemical values woeldiged to test
difference between experimental fishes and thepeetive control P < 0.01 and P < 0.@5][

RESULTS

The haematological and biochemical parametersalfiyeand monogenean infect€giprinus carpio were presented in
Table. In present study the total RBC count, hadatmig content, haematocrit (PCV), ESR and totatteyte count
(TLC) were observed 2.68+0.04 x °im® 9.50+0.14 gm/100 ml, 27.50+0.08%, 3.92+0.48 mméamd
11.12+0.13x 18mm® in healthy fishes and 1.92+0.3 x°%0m® , 7.35+0.42 gm/ml, 20.14+0.81%, 4.11+0.52
mm/hr and 12.25+0.08x i#nm® in monogenean infected fishes respectively.

The lymphocyte, neutrophils, monocytes, basophild aosinophils percentage were observed 35.50+2632
50.114+2.14 %, 0.79+0.14 %, 1.30+1.21%, 11.12+1.32n%ealthy fishes and 32.12+1.14 %., 55.21+04.2
1.4+0.52 %, 1.10+0.42 %, 13.20£1.12 % in monogerefectedCyprinus carpio respctively.

Thus the data represent that RBC, haemoglobin, &toenit and lymphocytes were significantly redu¢Bo< 0.01)
in monogenean infected fishes whereas total leuescyeutrophils, eosinophils and MCV significaritigreased
(P <0.01 and P < 0.05) in monogenean infecte@$igts compared to healthy ones (Table).

The bilirubin content, blood glucose level, Seruntut@mic Oxaloacetate Transaminase (SGOT) and Serum
Glutamic Pyruvate Transaminase (SGPT) level wer8#1815 mg/ml, 57.0+1.58 mg/ml, 55.58+0.28 unit/gmd
32.12+0.41 unit/gm, in healthy common carp, whe2&8+0.14 mg/ml, 58.0+1.41 mg/ml, 58.32+0.38 wmt/and
36.18+0.12 unit/gm, respectively in healthy fishes.

Thus bilirubin was significantly reduced (P < 0.04nd blood glucose, SGOT and SGPT were signifigantl
increased (P < 0.05 and P < 0.01) in monogenea&ctad Cyprinus carpio in comparison to healthy individuals
(Table).

DISCUSSION

To investigate the fish blood factors and theirrgies, the normal rate of these factors must ballgimeasured in
healthy fish. In the present study the blood patamsencluding Hb, PCV and RBC were found highehaalthy
common carp. The lower value of these parametemsanogenean infected common carp was in accordaitbe
Shah 6] and Genc 17]. Boon [18] pointed out the erythrocyte count of fish infatteith parasite was significantly
lower in comparison to those in non-infected fisid @ahey reported no significant difference betwdlea fish
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infected with the parasite and non-infected oneteims of PCV level, but it was reported that afteweeks of
infection, PCV and plasma protein levels were fodadreased.

Table: Haematological and biochemical parameters of both healthy and Monogenean infected Cyprinas capio

Parameters of Blood Healthy Infected Dieviation ttest
Range Mean £ SD Range Mean £ SD (¥a)

RBC (x10%/mm®) 255-272 2681 0.04 182 -2.10 1921031 - 28.35% 7.81%*
Haemoglobin {gm/100ml) 9.15 —9.80 9501014 711-745 7351042 - 22.63% G.31%*
Haematocrit (PCV) % 26.50 —29.00 2750+ 003 1813 - 2214 2014+ 031 -2021% 6.98%*
ESR. {mm/hr) 3,50 —4.70 3921048 3,90 —5.00 4111052 + 484% 1.92
TLC {1000/ mm® 1012 -13.14 1112+ 013 1100 —12.75 1225 £ 008 +922% 418%
Lymphocytes % 32,50 —37.20 3550+ 232 3018 — 3412 3212+ 114 - 9.52% G 13w
Neutrophils % 49.32 - 52.81 5011 + 214 53.14-56.18 5521 £ 012 +10.17% 7.38%*
Monocytes Yo 0.68-081 079t 014 1591380 140£ 052 + 43.57% 413
Basophils % 1.00-1.50 130+£121 1.00-1.30 110+ 042 -15.38% 321
Eosmnophils % 1010 -12.14 1112 £ 1.32 12,41 - 14.38 1320 £ 112 + 1575% 314
Bilirubin {mg/ ml) 250350 300%015 235-270 250+ 014 - 16.66% 875
Blood glucose (mg/ml) 540-59.0 57.00 £ 1.58 5612 — ¢0.18 ERO00+ 141 +175% 111
SGOT (unit/pm) 55.10-56.12 55.58 £ 0.28 5514 -¢1.32 £8.32 £ 038 + 492% 314
SGFT (unit/gm) 012 -3312 21z osa 3212 - 3718 3618 X012 +12.64% 710w

* = significant (P < 0.05); ** = sionificant (P < 0.01)

It is known that WBCs are normally lower in healtfishes and can be used as a significant indidatonfectious
diseases. The leucocytes, neutrophils and monodaes been increased (P < 0.05) in monogeneantédfec
common carp. In the present study, the increa8®B€ and neutrophils quantities in infected fishessvaccepted
as a response of cellular immune system to monageinéection. Quality and quantity of leucocytes generally
used in the determination of immune reactions dsdages]9]. Shah [L6] observed a positive correlation between
WBC and prevalence of helminth infection i.e. WBfCreased according to intensity of infection. Chesnigg WBC
and differential leucocyte counts have been repotteplay important roles in assessing the heabtus of fish
[20]. Sahan21]reported an increase in s of fish infected with garasite in European e@hguilla anguilla. Boon
[18] reported that WBC quantities reached the higleasl in fishes infected with parasite and there @a adverse
relation between the percentage of lymphocyte asdbhils.

Further, the Differential Leucocytes Count (DLC)usashowed fluctuations. In this study neutrophitgnocytes
and eosinophils increased whereas lymphocytes asdphils decreased in monogenean infected fisheslat
results were found in helminth infect&dhizothorax spp. andCyprinus spp. [L6]. A higher degree ofosinophilia
was observed in Cat fiskijarias batrachus carrying helminth infections2p]. Similar to this work, a decrease in the
percentage of lymphocytes and an increase in treepge of granulocytes (neutrophils and eosif®)piere seen in
European eé). anguilla infected with parasitefl].

The decrease in bilirubin content in monogenearciefd fishes points to a possible hepato-dysfumctie.
malfunction of liver. It causes less secretion dfirkbin into blood and leads to hypobilirubinemia.
Hypobilirubinemia was reported in several fishelsaipiting in both natural aswell as experimentalditons [23
and24].

The increase in blood sugar level in monogeneatiatiCyprinus carpio may be due to increase in the breakdown
of liver glycogen or due to decreased synthesiglptogen from glucose. Hyperglycemic condition iaturally
aswell as experimentally stressed fishes may betaumpairment in the hormone level in blood invedvin the
carbohydrate metabolisn23, 24, 25 and26]. Inhibition of cholinesterase in adrenal meduwllaich stimulates the
breakdown of glycogen to glucose and increase iticosteroid level which increase the blood gluctseel in
experimentally stressed fishes and ultimately causgperglycemia 47]. Thus hyperglycemia in monogenean
infectedCyprinus carpio seems to be due to reduced insulin secretion,aseck corticosteroid and also stimulation
of glyconeogenesis. It is due to metabolizatioglg€ogen deposits of the liver to the site of thaitive metabolism
for the liberation of energy.

The elevated levels of serum transaminases (SGA@B&PT) are markers of liver functions, that wessavved in
monogenean infecte@yprinus carpio. This increased level of serum transaminases retatelisruption of normal
metabolism which is due to extensive alterationth@liver histology and indicates liver damage.

Thus, the entire study reveals that the intensitymmnogenean infection was responsible for alterihg
haematology and biochemistry of Common c&yprinus carpio. It is further speculated that mechanical damage
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caused by monogene&mthe host’s skin and gills may also lead to sideking of iron to affected tissues which is
otherwise responsible for erythropoiesis. Increasechber of TLC and DLC values may be associatett tie
defense mechanism and immunological responsessigjaiectious diseases caused by monogenean.
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