EXPERIMENTAL INFECTION OF JUVENILE PACU (PIARACTUS MESOPOTAMICUS) WITH THE FISH LOUSE DOLOPS CARVALHOI: HEMATOLOGICAL PARAMETERS
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Host-parasite relationship is highly complex and to understand this interaction, it is necessary to have knowledge about the host response to the infestation and factors such as stress level, general health, and maturation state that might interfere with this response. The branchiuran fish lice, specially the genus Argulus, are a major problem for fish farmers in developing countries (Singhal et al., 1990; Jafri and Ahmed, 1991; Rahman, 1996). However, despite the real and potential economic losses from crustacean ectoparasites in aquaculture, little is known about the nature of the host-parasite relationship and, in particular the relationship between the genus Dolops and its host Piaractus mesopotamicus. Once hematological changes are considered disease-related, the assessment of hematological parameters can be useful to evaluate the health status of fishes (Rehulka, 1996). The aim of this study was to determine some hematological parameters of juvenile Piaractus mesopotamicus experimentally infected with the fish louse Dolops carvalhoi.

After 2 months laboratory acclimation four groups of 144 juvenile pacu P. mesopotamicus (50 - 70 g) were placed in 200-L glass tanks at an experimental room. The water was aerated using an airstone and partially renewed everyday. The photoperiod was 12:12 light:dark, and the water temperature was 25ºC. Three fish groups were infected with 3, 6 and 12 parasites/fish (3, 6 and 12 P/F). Infection was carried out by pouring water containing the parasites into each tank. Eight fish from each group were sampled at 24 hours, 5 and 10 days post infection (1, 5 and 12 DPI). All fish were killed by concussion at the dorsal part of the head. Blood was collected by needle from the caudal blood vessels. Hematocrit, differential count of blood defense cells (thrombocytes and leucocytes) and the relation kidney weight/body weight were determined.

The hematocrit (%) decreased in infected fishes after 5 and 10 DPI in all level of infection, except in 12 P/F after 10 DPI. In general, there is a decrease in the lymphocytes percentage at 1DPI and an increase of neutrophil at 1, 5 and 10 DPI in all infection levels. The special granulocitic cell (SGC) percentage increased at 10 DPI in the levels of 6 and 12 P/F. Thrombocytes percentage decreased at 10 DPI in the level of 12 P/F (Table 1). There was no changes in monocytes and eosinophil percentage. The kidney weight/body weight relation (g) increased at 5 DPI in 6P/F and more markedly at 5 and 10 DPI in the level of 12 P/F (Fig. 1).

The decrease in the hematocrit in infected fishes at 5 and 10 DPI is an indication that the effects of the parasite can disrupt the host homeostasis. In fact, the parasite infection is a stressful situation for the host.

Table 1- Average values (( SE) of blood defense cells count (%) in fish infected with 3, 6 and 12 parasites/fish (3, 6 and 12 P/F) after 1, 5 and 10 days post infection (1, 5 and 10 DPI). * (P < 0.05); ** (P < 0.01); *** (P < 0.001): Significantly different than control.

	3 P/F
	CONTROL
	INFECTED

	1 DPI
	Lymphocytes 
	18.42 ( 1.89
	12.78 ( 1.45*

	
	Neutrophils
	0.31 ( 0.10
	4.09 ( 0.69***

	5 DPI
	Neutrophils
	0.77 ( 0.31
	6.05 ( 1.24**

	10 DPI
	Neutrophils
	0.63 ( 0.45
	3.16 ( 0.85*

	6 P/F
	CONTROL
	INFECTED

	1 DPI
	Lymphocytes 
	27.02 ( 2.59
	13.93 ( 1.17***

	
	Neutrophils
	1.90 ( 0.54
	5.14 ( 1.19*

	5 DPI
	Neutrophils
	1.82 ( 0.37
	3.92 ( 0.74*

	10 DPI
	Neutrophils
	0.63 ( 0.33
	1.98 ( 0.26*

	
	SGC
	0.46 ( 0.17
	2.17 ( 0.38**

	12 P/F
	CONTROL
	INFECTED

	1 DPI
	Lymphocytes 
	21.85 ( 3.57
	13.36 ( 1.93*

	
	Neutrophils
	1.24 ( 0.38
	3.72 ( 0.72**

	5 DPI
	Lymphocytes 
	34.70 ( 2.24
	24.46 ( 3.43*

	
	Neutrophils
	0.58 ( 0.14
	2.28 ( 0.61*

	10 DPI
	Thrombocytes
	75.01 ( 2.74
	61.00 ( 1.90***

	
	Neutrophils
	0.12 ( 0.08
	0.88 ( 0.20**

	
	SGC
	0.18 ( 0.13
	6.60 ( 0.89***


Dynamic changes in the blood defense cells percentage of P. mesopotamicus was observed during the experimental time. Decrease of the lymphocyte percentage was noted just in the first day post infection. Several studies showed the association with stress and reducing number of lymphocytes, probably mediated by cortisol (e.g., Barton & Zitzow, 1995). After 5 DPI the percentage of lymphocyte returns to the control levels. The neutrophil percentage in the circulating blood increased during all experimental infection time. It is believed that the neutrophil have phagocytic activity and it can explain the relation with neutrophil increased percentage during infectious situations. Although, according to the present data there is a tendency to decrease in this percentage during the experimental time. On the other hand, the SGC percentage increases at 10 DPI in 6 and 12 DPI and seems to substitute the relative neutrophilia. Little is known about SGC role into the organism but it is also believed that the SGC posses phagocytic activity like the neutrophils. Nevertheless this cell presents different histochemical properties when compared with neutrophil (e.g., SGC are PAS-positive). Fish thrombocyte has also been recognized as a defense cell and its percentage decreased just at 10 DPI in 12 P/F. As the fish head kidney is associated with hematopoietic function, the increased kidney weight/body weight relation in the level of 6 and 12 P/F can point to an increased haematopoietic activity in infected fishes.
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Figure 4- Kidney weight/body weight relation (KW/BW) in fish infected with 12 P/F after 1, 5 and 10 DPI. * (P < 0.05); ***(P < 0.001): Significantly different than control. ### (P < 0.001): Significantly different than 1DPI infected. + (P < 0,05): Significantly different than 5 DPI infected.
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3P-F

		Weight (g)				3P/F

		Control

				1DPI						5 DPI						10 DPI										1DPI		5 DPI		10 DPI								1DPI		5 DPI		10 DPI

		Animal		BW		KW		KW/BW		BW		KW		KW/BW		BW		KW		KW/BW				Control		0.0024924589		0.0026037544		0.0025222831						Control		0.000123		0.0001549		0.0001266

		C1-1		48.24		0.1345		0.0027881426		55.6		0.1425		0.0025629496		28.74		0.0778		0.0027070285				Infected		0.0029227599		0.0027282851		0.0030675184						Infected		0.000192		0.00008864		0.0002753

		C1-2		53.19		0.1478		0.0027787178		44		0.113		0.0025681818		40.76		0.0867		0.0021270854

		C1-3		49.78		0.1293		0.0025974287		30.5		0.0825		0.002704918		51.3		0.1075		0.0020955166

		C1-4		48.3		0.1296		0.0026832298		33		0.11		0.0033333333		40.05		0.0881		0.0021997503

		C1-5		38.65		0.0898		0.0023234153		58.3		0.1488		0.0025523156		33.18		0.1126		0.0033936106

		C1-6		34.05		0.078		0.0022907489		40		0.129		0.003225		49.44		0.1612		0.0032605178

		C1-7								43.97		0.1383		0.0031453264		33.76		0.0918		0.0027191943

		C1-8														34.53		0.0813		0.0023544744

		C1-1R		58		0.1296		0.0022344828		84.05		0.2377		0.0028280785		57.58		0.1197		0.0020788468

		C1-2R		96.6		0.1385		0.0014337474		77.82		0.0914		0.0011745053		81.73		0.1906		0.002332069

		C1-3R		48.26		0.1236		0.0025611272		57.06		0.1285		0.0022520154		59.58		0.127		0.0021315878

		C1-4R		56.64		0.1676		0.0029590395		46.27		0.1336		0.0028874		48.72		0.1513		0.0031055008

		C1-5R		52.38		0.1568		0.002993509		55.94		0.1374		0.0024562031		49.26		0.1379		0.0027994316

		C1-6R		53.4		0.121		0.0022659176		42.25		0.0912		0.0021585799		43.54		0.0874		0.0020073496

		Média		53.1241666667		0.1288416667		0.0024924589		51.4430769231		0.1295307692		0.0026037544		46.5835714286		0.1157785714		0.0025222831

		DP		15.3214457295		0.0251686117		0.0004262153		15.8304724001		0.0389300951		0.0005586101		13.7585713744		0.0342564352		0.0004735444

		CV		28.8408208371		19.5345281973		17.1001949856		30.7727946051		30.0547085239		21.4540259051		29.5352437618		29.5878889878		18.7744346076

		Infected

				1DPI						5 DPI						10 DPI

		Animal		BW		KW		KW/BW		BW		KW		KW/BW		BW		KW		KW/BW

		I1-1		34.31		0.085		0.0024774118		49		0.1427		0.0029122449		73.17		0.1424		0.0019461528

		I1-2		48.15		0.1302		0.0027040498		70.6		0.1603		0.0022705382		43.79		0.1058		0.0024160767

		I1-3		43.6		0.0858		0.0019678899		45.5		0.1014		0.0022285714		60.97		0.1513		0.0024815483

		I1-4		42.48		0.127		0.0029896422		36.72		0.1103		0.0030038126		72.21		0.1842		0.0025508932

		I1-5		64.72		0.1584		0.002447466		63.99		0.1527		0.0023863104		80.67		0.1704		0.0021123094

		I1-6		61.25		0.1668		0.0027232653		48.34		0.13		0.0026892842		38.09		0.1231		0.0032318194

		I1-7								42.97		0.1313		0.0030556202		37.36		0.1079		0.0028881156

		I1-8														35.1		0.0773		0.0022022792

		I1-1R		71.34		0.2438		0.0034174376		55.01		0.1719		0.0031248864		63.84		0.2211		0.0034633459

		I1-2R		43.85		0.1631		0.0037194983		64.97		0.1597		0.0024580576		47.75		0.1338		0.0028020942

		I1-3R		41.07		0.1254		0.0030533236		46.62		0.1308		0.0028056628		42.73		0.1941		0.004542476

		I1-4R		62.84		0.2728		0.004341184		50.99		0.1613		0.0031633654		48.78		0.28		0.0057400574

		I1-5R		36.8		0.1115		0.0030298913		54.83		0.1456		0.0026554806		49.54		0.1496		0.003019782

		I1-6R		36.92		0.0813		0.0022020585		41.38		0.1123		0.0027138714		40.47		0.1436		0.0035483074

		Média		48.9441666667		0.145925		0.0029227599		51.6092307692		0.1392538462		0.0027282851		52.4621428571		0.1560428571		0.0030675184

		DP		12.6495687733		0.0605116086		0.0006652054		9.9809764565		0.0221055278		0.0003195993		14.9625852243		0.0519412051		0.0010299691

		CV		25.8448955919		41.4676090994		22.7594961725		19.3395179656		15.8742673203		11.7142925435		28.5207282993		33.2864996766		33.5766248303





3P-F

		0		0		0.000123		0.000192

		0		0		0.0001549		0.00008864

		0		0		0.0001266		0.0002753



Control

Infected

KW/BW (3P/F)



6P-F

		Weight (g)				6P/F

		Control																								1DPI		5 DPI		10 DPI										1DPI		5 DPI		10 DPI

				1DPI						5 DPI						10 DPI								Control		0.0036613426		0.0032774004		0.0031573622								Control		0.0000805		0.000103		0.0000715

		Animal		BW		KW		KW/BW		BW		KW		KW/BW		BW		KW		KW/BW				Infected		0.0037101251		0.003917103		0.0035503371								Infected		0.000163		0.000183		0.0003735

		C1-1		65.78		0.2213		0.0033642445		41.81		0.1257		0.0030064578		47.74		0.1403		0.0029388354

		C1-2		65.95		0.2628		0.003984837		44.28		0.1443		0.0032588076		57.74		0.2033		0.003520956

		C1-3		52.43		0.195		0.0037192447		42.33		0.1618		0.0038223482		92.87		0.3064		0.0032992355

		C1-4		40.29		0.1384		0.0034350956		52.16		0.1484		0.002845092		46.55		0.1501		0.0032244898

		C1-5		47.09		0.1715		0.0036419622		45.28		0.1491		0.0032928445		79.27		0.2297		0.0028976914

		C1-6		39.27		0.2302				78.28		0.2558		0.0032677568		45.44		0.1398		0.0030765845

		C1-7		49.66		0.1821		0.0036669352		60.8		0.2108		0.0034671053		49.62		0.1533		0.00308948

		C1-8		42.86		0.1636		0.0038170789		61.71		0.2011		0.0032587911		81.89		0.263		0.0032116254

		Média		50.41625		0.1956125		0.0036613426		53.33125		0.174625		0.0032774004		62.64		0.1982375		0.0031573622

		DP		10.8907940591		0.0413552668		0.0002208261		12.8191379669		0.0437785907		0.0002913711		19.0159361739		0.0632648839		0.0002021651

		CV		21.6017535202		21.1414233947		6.0312881854		24.0368226263		25.070059074		8.8903126942		30.3574970848		31.9136812695		6.4029734846

		Infected

				1DPI						5 DPI						10 DPI

		Animal		BW		KW		KW/BW		BW		KW		KW/BW		BW		KW		KW/BW

		I1-1		44.16		0.1533		0.0034714674		52.68		0.1904		0.0036142749		50.59		0.1136		0.0022455031

		I1-2		44.23		0.1502		0.0033958851		78.62		0.2497		0.0031760366		41.39		0.139		0.0033582991

		I1-3		40.56		0.1238		0.0030522682		70.43		0.2609		0.0037043873		45.67		0.1139		0.0024939785				Controles

		I1-4		54.77		0.1812		0.0033083805		50.17		0.2209		0.0044030297		38.81		0.1162		0.0029940737				0.0036613426

		I1-5		39.43		0.1705		0.0043241187		38.51		0.1444		0.0037496754		48.83		0.1658		0.0033954536				0.0032774004

		I1-6		51.25		0.2102		0.0041014634		65.25		0.2417		0.0037042146		58.85		0.3008		0.0051112999				0.0031573622

		I1-7		77.23		0.3182		0.0041201606		44.83		0.2162		0.0048226634		47.62		0.1807		0.0037946241				0.0033653684

		I1-8		48.09		0.1879		0.0039072572		38.39		0.1598		0.0041625423		58.11		0.2911		0.0050094648

		Média		49.965		0.1869125		0.0037101251		54.86		0.2105		0.003917103		48.73375		0.1776375		0.0035503371

		DP		12.1752887909		0.059212075		0.0004609001		15.0278189654		0.042316157		0.0005176721		7.1388873433		0.0771111802		0.0010565521

		CV		24.3676349263		31.6790342877		12.4227653302		27.3930349351		20.1026874087		13.2156865951		14.6487543915		43.4092914894		29.7592052004





6P-F

		0		0		0.0000805		0.000163

		0		0		0.000103		0.000183

		0		0		0.0000715		0.0003735



Control

Infected

BW/KW - 6P/F



12P-F

		Weight (g)				12 P/F

		Control

				1DPI						5 DPI						10 DPI										1DPI		5 DPI		10 DPI								1DPI		5 DPI		10 DPI

		Animal		BW		KW		KW/BW		BW		KW		KW/BW		BW		KW		KW/BW				Control		0.002831223		0.0028432673		0.0031280017						Control		0.0001318		0.0002904		0.0001435

		C1-1		52.88		0.1711		0.0032356278		44.2		0.1371		0.00310181		42.44		0.1501		0.0035367578				Infected		0.0032964973		0.0038982986		0.0056251575						Infected		0.0001199		0.0002597		0.000592

		C1-2		89.43		0.1984		0.0022184949		44.68		0.0763		0.0017076992		41.87		0.1221		0.0029161691

		C1-3		52.01		0.1571		0.003020573		40.36		0.1037		0.0025693756		57.65		0.1812		0.0031431049

		C1-4		46.71		0.1368		0.0029287091		54.13		0.0851		0.0015721411		45.83		0.1124		0.002452542

		C1-5		59.66		0.1443		0.002418706		49.29		0.1875		0.003804017		69.41		0.2322		0.0033453393

		C1-6		50.21		0.1652		0.0032901812		70.42		0.2436		0.0034592445		51.23		0.1896		0.0037009565

		C1-7		96.69		0.2663		0.0027541628		48.71		0.1546		0.0031738863		63.46		0.1776		0.0027986133

		C1-8		41.03		0.1142		0.0027833293		82.55		0.2772		0.0033579649		36.16		0.1132		0.003130531

		Média		61.0775		0.169175		0.002831223		54.2925		0.1581375		0.0028432673		51.00625		0.1598		0.0031280017

		DP		20.3742291703		0.0441358401		0.0004022353		14.653968502		0.0734771673		0.0008214819		11.6007375843		0.0428257266		0.0004057523

		CV		33.3579946303		26.0888666149		14.2071219809		26.9907786563		46.4641007038		28.8921810702		22.7437570578		26.799578586		12.9716131114

		Infected

				1DPI						5 DPI						10 DPI

		Animal		BW		KW		KW/BW		BW		KW		KW/BW		BW		KW		KW/BW

		I1-1		51.04		0.1671		0.0032739028		37.09		0.1801		0.0048557563		35.85		0.3172		0.0088479777

		I1-2		44.12		0.1609		0.0036468722		40.88		0.1441		0.0035249511		74.27		0.255		0.0034334186

		I1-3		69.99		0.2152		0.003074725		45.46		0.1733		0.0038121425		50.32		0.2563		0.0050934022

		I1-4		45.39		0.1452		0.0031989425		39.41		0.1701		0.0043161634		35.31		0.2156		0.006105919

		I1-5		54.77		0.2017		0.003682673		42.17		0.195		0.0046241404		61.99		0.2491		0.0040183901

		I1-6		45.09		0.1191		0.0026413839		41.17		0.1395		0.0033883896		50.82		0.3379		0.0066489571

		I1-7		59.5		0.2084		0.003502521		41.09		0.1063		0.0025870041		48.27		0.2776		0.005750984

		I1-8		75.65		0.2535		0.0033509584		45.22		0.1844		0.0040778417		47.94		0.2446		0.0051022111

		Média		55.69375		0.1838875		0.0032964973		41.56125		0.1616		0.0038982986		50.59625		0.2691625		0.0056251575

		DP		11.9055292527		0.0435051865		0.0003392618		2.7881506287		0.0293733115		0.000734529		12.8395526597		0.0402570646		0.0016743168

		CV		21.3767779197		23.6585882523		10.2915842038		6.7085341003		18.176554147		18.8422963805		25.3764906681		14.9564165132		29.7647985958





12P-F

		0		0		0.0001318		0.0001199

		0		0		0.0002904		0.0002597

		0		0		0.0001435		0.000592



***

*

###

+

Control

Infected

KW/BW - (12P/F)



Prev

		Weight (g)				Experiment with Fish Previously Infected - 6P/F (5DPI)

		Control										Infected										Previously Infected										C		0.0028607974												C		0.0001801

		Animal		BW		KW		KW/BW				Animal		BW		KW		KW/BW				Animal		BW		KW		KW/BW				I		0.0030012166												I		0.0001865

		C1		52.22		0.1816		0.0034775948				I1		61.11		0.1795		0.0029373261				PI1		72.84		0.3171		0.0043533773				PI		0.0031995112												PI		0.0002286

		C2		58.23		0.1913		0.0032852482				I2		66.75		0.2283		0.0034202247				PI2		66.19		0.2132		0.0032210304

		C3		62.72		0.1621		0.0025845026				I3		61.81		0.2191		0.0035447339				PI3		79.91		0.2703		0.0033825554

		C4		63.11		0.202		0.0032007606				I4		52.71		0.1354		0.0025687725				PI4		64.6		0.2254		0.0034891641

		C5		45.01		0.1425		0.0031659631				I5		53.85		0.1333		0.0024753946				PI5		59.53		0.1661		0.0027901898

		C6		46.83		0.092		0.0019645526				I6		56.85		0.137		0.0024098505				PI6		52.83		0.1775		0.0033598334

		C7		55.32		0.1367		0.0024710774				I7		50.46		0.144		0.0028537455				PI7		50.73		0.1466		0.0028898088

		C8		45.42		0.1243		0.0027366799				I8		57.11		0.217		0.0037996848				PI8		47.58		0.1004		0.0021101303

		Média		53.6075		0.1540625		0.0028607974				Média		57.58125		0.1742		0.0030012166				Média		61.77625		0.202075		0.0031995112

		DP		7.186046002		0.0380085705		0.0005475054				DP		5.3920667585		0.041878873		0.0005274698				DP		11.2588275684		0.0695563851		0.0006464394

		CV		13.4049265532		24.670877379		19.1382098952				CV		9.364275278		24.0406848193		17.5751985439				CV		18.2251715965		34.4210739299		20.2043181774



*

***



Prev

		0		0.0001801

		0		0.0001865

		0		0.0002286



KW/BW (Prev)




