Available online at www.derpharmachemica.com

]
SN %
Q’;&y ? ISSN 0975-413X Der Pharma Chemica, 2016, 8(3):231-234

CODEN (USA): PCHHAX  (http://derpharmachemica.com/archive.html)

Pathological and Biochemical Studies in gray mullelnfected with Saprolegnia
parasitica and Methods of Treatment

“IMona S. Zaki and®Olfat M. Fawzi

'Department of Aquaculture, National Research Centre, Dokki, Giza, Egypt
Department of Biochemistry, National Research Centre, Dokki, Giza, Egypt

ABSTRACT

The present study was planned to investigate the effect of Saprolegnia parasitica infection in the hematological,
serum biochemical and pathological alterations of gray mullet. Forty five fish were divided into three equal groups.
Fish of first group served as a control. Fish of group (2&3) were infected by Saprolegnia parasitica. Fish of group
(3) were treated after 7 days of post-infection using sodium chloride 2ppm and 1% Nigella sativa for 10 days.
Sampling was done after 1 and 7 days of post-infection (gps 1 & 2) and 10 days of post-treatment (gps 1& 3). The
results revealed a non significant changes in the hematological and the biochemical parameters after 1 day of
infection, but after 7 days of post-infection and 10 days of post-treatment, a significant decrease in RBCs, Hb, PCV
and significant increase in AST, ALT, urea, creatinine, sodium, potassium, cortisol, insulin and glucose were seen.
Iron showed a significant decrease at the same period of sampling. The pathological examination revealed a
massive fungal growth resembling a tuft of cotton wool threads was seen in eyes, grills, fins and in localized areas
of the skin. Microscopically, the fungal hyphae and spores appeared on eyes, gills, skin and underlying muscles with
marked degenerative, necrotic and inflammatory reactions. These reactions were evident, after 7 days of post-
infection and the severity of the lesions were markedly decreased after 10 days of post-treatment. It could be
concluded that, saprolegnia parasitica infections induced marked tissue alterations as well as some hematological
and serum biochemical changes. Although sodium chloride treated the infected cases and allowed the regenerative
processes but it does not progress the hematological and serum biochemical parameters.
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INTRODUCTION

Saprolegnia species are opportunistic facultative parasite either ebsopr saprotrophs [1]. It causes substantial
mortality among fresh water fish and mostly asgeciavith environmental stresses such as overcrayvdiough
handling, transport, low dissolved oxygen, tempematfluctuation, osmotic shock and water pollutif2i.
Moreover, saprolegnia may be secondary invaderdatebial infection or parasitic agents [3]. Howevtre
importance of saprolegnia as a primary pathogstillslebatable where some outbreaks with massatites may
occur absence of other pathogens [4].

Saprolegniosis in fish usually starts as a cott@olwike, white to dark gray or brownish growth owbe head

region or dorsal fin and then spread allover thdybd'he infection may be associated with patholalgend
hematological alterations as well as biochemicanges [5]. Sodium chloride is used in protectiorfigfi from
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ectoparasites and it is reported to be a stronguagtl [6]. The present work aimed to study théeetf of
saprolegnia parasitica on biochemical and clinicopathological findingsiofected gray mullet before and after
treatment with sodium chloride.

MATERIALS AND METHODS

Fish: Forty five gray mullet with average body weight 10-150 gm/fish were obtained from Fish Farm and
transported to the laboratory and reared in 3 egless aquaria (115 liter capacity), fed a balanegin and
provided with continuous aireated and renued tagmwa

Fish were kept one week for acclimatization and nmméane subjected to mycological, bacteriologicald an
pathological examinations.

Fungus: Saprolegnia parasitica was kindly obtained from Mercen Department, Facaftgriculture, Ain Shams
University.

Chemical: Sodium chloride andlligella sativa oil was obtained from Nasr. Co., Cairo, Egypt.
Dose:Sodium Chloride 2ppm aridigella sativa add as 1% in commercial ratio

Experimental infection: Fish were divided into 3 equal groups. Fish ofugrdl) were kept without treatment to
serve as a control. Fish of groups (2 and 3) wafected bySaprolegnia parasitica. Fish of group (3) were treated
for 10 days. The challenge infection was done bynarsing a manual wounded gray mullet in a zoospore
suspension ofaprolegnia parasitica (4x1¢ zoop/L) for 10 min. according to Willoughby andcRéring [7].
Infection was indicated by the presence of cottehjte patches on the body of fish and diagnosedgu§i.Y.Ps.
agar plates.

Sampling: Blood samples and tissue specimens were takérsteafid seventh days of infection (gp2) and afsera
ten days of treatment (gp3). Sampling was also ddrtbe same tome from control group (gpl). Bloathgles

were taken in heparinised microhematocrit tube athér tubes to be centrifuged at 3000 r. p. m.1f@min. for

serum separation. The serum stored 4€2mtil analysis.

Hematological examinations: The erythrocytic indices (RBCs, Hb, PCV and MC\)dareticulocytes were
determined according to Schalm [8].

Serum biochemical analysis:Serum aspirate aminotransferase (AST) and alamimairansferase (ALT) also
serum urea, creatinine and glucose were estimatad) Kkits supplied from Biomerieux (France). Sodiamd
potassium were determined by flame photometer datgthe method described by silversmith [9]. Serortisol
level was determined using radio immunoassay teckn[10]. Insulin was estimated by radioimmunoasssigg
kits obtained from diagnostic products corporatituos Angeles, USA). Iron was determined using atomi
absorption according to Joseph and Roger [11].

RESULTS

Saprolegniosis, after 1 of day post-infection, iogldi non significant changes in the hematological serum
biochemical parameters. A significant decreaseBE& Hb and PCV was observed in gray mullet, aftdays of
post-infection and 10 days of post-treatment, wMIBV and a period of reticulocytes showed a higingicant
decrease at the same period of sampling in congrassth control. A significant increase in AST, Al Trea,
creatinine, sodium, potassium, cortisol, insulid gfucose was noticed in gray mullet after 7 ddysast-infection

by Saprolegnia and 10 days of post-treatment while iron showesigaificant decrease at the same period of
sampling in comparison with control.

Clinically, gray mullet infected by saprolegnia skeml conspicuous fungal colonies, after 7 days atjdection

that appeared on the mouth, gills, eyes, fins aedlized areas of the body surface. The fungal tirappeared
white or grey thin threads resembling a tuft oftentwool. The colour frequently changed to darkabgumulation
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of debris. Blindness was evident, in some casestdeye infection. Later on, some gray mullet sweaadically
and vigorously into the side of the aquaria. Aftérdays of treatment most of these signs were pdespd.

Grossly, massive fungal growth appeared on the §jitls and skin. It is associated with focal areddemorrhage,
necrosis and ulceration. The internal organs redealmild congestion. Small grayish white foci be tiver surface
was seen.

Table 1: Effect of Saprolegniosis on some hematoliogl parameters of gray mullet before and after tratment in comparison with
control (MeantSE)

Infected gp. Treated gp.
Parameters Control 9P~ 425517 days B, (10 days P.T)
RBC; (1°/mnT) 2.22+0.10 2.33+0.07 1.45+0.85* 1.33+0.24*
Hb (gm/dl) 8.03+0.24 8.21+0.04 7.30+£0.63* 6.93+0.52
PCVv 18.53+0.74 17.51+0.05 15.51+0.33* 14.51+0.18*
MCV (FL) 34.03+0.0¢ 33.28+0.6 28.10+052*  27.01+(.44**

Reticulocytes (%)  1.55+0.04  1.44+0.08  1.13+0.13** .48#0.18**
**Jgnificant at P<0.01, P.l. = Post-infection, P.T. = Post-treatment, gp. = group

Table 2: Effect of Saprolegniosis on some serum libemical parameters of gray mullet before and aftetreatment in comparison with
control (MeantSE)

Infected gp. Treated gp.
Parameters Control 9p—4 4251 7 days P, (10 days P.T)
AST (U/L) 79.00+0.64 79.00+0.17 124.00+0.40 126 068*
ALT (U/L) 20.00+0.19 21.00+0.17 31.00+0.18* 36.00%0*
Urea (mg%) 3.03+£0.34 3.07+0.36 4.05+0.62* 4.63+£0.84

Creatinine (mg%) 0.68+0.21 0.70+0.33 0.90+0.22* 680 13*
Sodium (mfg/dl 126.00+033 136.00+080 148.00+112* 162.90+182*
Potassium (mfg/dl) 3.80+0.22 3.90+0.40 5.92+0.82* .80&0.72*

Cortisol (g/dl) 0.60+0.18 0.65+0.19 1.42+0.68* 1.71+0.70*
Insulin (ug/dl) 9.20+014 10.60+070  12.20+042*  12.90+063*
Glucose (mfg/dl) 59.30+0.34  60.80+0.70  76.00+0.73*78.80+0.70*
Iron (mg/dl) 215.0040.17 219.00+1.12 207.00+1.13* 93D0+1.15*
*Sgnificant of p<0.01
DISCUSSION

It is apparent that, gray mullet infected with sdegnia caused a significant increase in glucoskiasulin levels
only during 7 days of infection and 10 days of tme@nt with potassium permanganate (2.5 mg/L). Veédl known
that, any stress factor such as handling, incubatio anathesia have been shown to cause hypengkydellowed
by hyperinsulinemia [7].

The present work revealed that, serum glucose Veamted during 7 days of infection and 10 daysreatment.
One consistent effect of cortisol was the reduciiothe haemoglobin, PCV, RBCs and iron level agsult of
decrease in appetite in the gray mullet or morelyiko be the direct of catabolic effect of cortisa the fish [12].

The experiment showed that sodium (Na) and potasgki) concentrations were significantly increaséuis
retention may be attributable to kidney impairmehere the kidney is the normal pass way for Naknthis may
explain the main cause for elevation of serum anést and urea in the treated groups which alsaas@opically
exhibited vacuolar degeneration of renal tubuldds Tonfirms the previous results recorded by Osfa. [13],
Zaki et al. [14] and Abdel Azizt al., [15]. This led to temporal changes in plasmaillinsconcentration which did
not mirror those for glucose. One of the reasong Inesthe high sensitivity to glucose of pancreatiis producing
somato statin which in turn inhibits insulin se@stduring the initial period after saprolegnia kéiage [16].
Saprolegnia infection causes a significant increakecortisol level which may be due to the actigatiof
hypothalamus pituitary internal axis. These restdisicide with those observed by Jauncey and Rogsand Zaki
et al.,[18], who stated that, hyphae of saprolegméy invade deep tissues of the fish and penetnatgital organs
as kidney, liver and even the central nervous systed eye.

Marked elevations were noticed in the activity AST) and (ALT). The liver is the primary organ aftdxification
as well as a major site for detoxification reactidimerefore, a significant increase in liver enzgnseiggests
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explanations for the presence of the saprolegniasfizca or its toxins in liver. This picture wasnfirmed
histopathologically by the marked vacuolar degeti@maof hepatocytes.

As primary pathogen for stressed fish, this isgrea with Zakiet al., [14] and Badraret al., [19]. Who stated that
hyphae of saprolegnia may invade deep tissuessbf dnd penetrate the vital organs even the ceng&alous
system.

The clinical signs and postmortem lesions that mggbamong infected gray mullet were similar tosthoeported
by Aly and Ashram [3] and Attia [20] and Fergus@i].
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