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Abstract

The present study was carried out to investigate the effect of camallanus spps infestation on hema-
tological, immuno-biochemical parameter and on histological pictures in catfish (Clarias
gariepenus) with trials of treatment by using levamisole and fenbendazole. A total 100, catfish were
divided into 4 equal groups (25 fish in each). The 1%group clinically healthy fish served as gcontrol
group). The 2"group was naturally infested fish with camallanus and non-treated. The 3"and 4™
groups were naturally infested and treated with levamisole and fenbendazole respectively. Three
blood samples were collected from each fish in all group post treatment (PT) at the end of 1% and 4"
weeks for hematological and immuno-biochemical studies. After recording clinical signs and post-
mortem (PM) findings. Specimens were collected from all groups at the end of 4™ weeks PT from
liver, kidney, intestine, spleen and gills for histopathological examination. Parasitological examina-
tion of catfish revealed presence of camallanus species that is identified as red color; smooth, cylin-
drical and short round worms and their location toward the posterior of intestinal tract than other
worm like parasites.

The results of infested fish with camallanus spps revealed a significant increase in TLC, eosinophils,
IgM, IgD, C RP, AST, ALT, uric acid and creatinine. Meanwhile a significant decrease in hetero-
philes, lymphocytes, monocytes, phagocytic % and index, total proteins, albumin and globulin when
compared with control group throughout the experimental period. The macroscopical & microscopi-
cal findings were recorded. Infested catfish treated with levamisole and fenbendazole in groups
(Gp3& 4) showed reduction in clinical signs and an improvement in hematological and immuno-
biochemical parameters with an improvement in the pathological changes at the end of 4™ week PT.
It could be concluded that the levamisole is highly effective than fenbendazole against camallanus
infestation in catfish and ameliorating its adverse effect on hematological, immunological, biochem-
ical parameters and on pathological changes.

Keywords: Catfish (Clarias gariepenus), Nematodes, Camallanus spps, Levamisole, Fenbendazole,
Hematological, Immunological, Biochemical Parameters and Histopathological Chang-

es.
Introduction all over the world and under our Egyptian con-
Fish often comprises a nutritionally important dition are one of important limiting factors of
part of many people’s diets in developing fish productivity and reproductively (Anthony
countries. It is avital source of protein and mi- et al., 2014). Parasitic infestations especially
cronutrients, which improves the quality of gastrointestinal nematode of fish resulted in
protein in largely vegetable and starch based decrease in trace element and vitamins, de-
diets by providing essential amino acids struction of gastrointestinal mucosa and mas-
(Osman et al., 2018). The parasitic infestation sive mortality in high-density aquaculture sys-
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tems also possess serious health threat and re-
tarder fish productivity, (Adawy et al., 2012).
Fish macroscopic parasites are among the ma-
jor pathogens, caused fish diseases and spoil
the appearance of fish resulting in consumer
rejection (Abdel-Gaber et al. 2015). Fish
nematodes regarded as one of the most im-
portant and harmful worm parasites deprive
their host food and feed on host tissues, sera
and blood causing emaciation and anemia in
fish (Nnabuchi ez al., 2015). Nematodes are
known as round worms like slender, unseg-
mented worms, particularly in aquatic environ-
ment that infest fish directly without need in-
termediate host or indirect life cycles (levsen
2001). Camallanus and capillaria are the most
common nematodes affecting fishes found in
wild fresh and saltwater fishes throughout the
world (Mai 2018). Genus camallanus is
smooth, cylindrical and short roundworm than
the capillaria, have indirect life cycles live-
bearing nematode as incubate eggs/larvae
within worm bodies females
"ovoviviparous" (Yanong 2011). The hatched
larvae excreted into water with fish's feces
which ingested by aquatic second vectors such
as (copepod, tubifex worm or insect) and de-
veloped to 3"stage larvae, which entering fish
as final definitive host (Okoye et al., 2016).
Larvae migrate out to fish gut and develop into
reproductive adults and the life cycle is com-
plete inducing sever internal pathological
lesions of fish where injuries the lumen of in-
testinal wall (Ruhela ef al 2012). The most
common and effective drugs for camallanus
spps are levamisole and fenbendazole, both
drugs are specific for killing their roundworm
target and have a wide safety margin as fen-
bendazole powder 250 mg is added to ration
while levamisole 2 ml can be added to either
ration or water (Diana Walstad 2017).

This study aimed to investigate the adverse
effect of camallanus infestation on hematolog-
ical, immuno-biochemical parameters and on
histological picture in catfish (clarias
gariepenus) with trials of treatment with le-
vamisole and fenbendazole.

Materials and Methods

1-Materials

A. Fish samples

A total, 100 catfish (Clarias gariepenus) of
different sexes and weighting (150 g + 50-
gram body weight) were collected from branch
of Nile River in Sharkia governorate, and then
sported under the hygienic measurements. Fish
were maintained in well-aerated glass aquaria
(about 52 liters capacity) (40x 40x80 cm each)
filled with de-chlorinated tap water of about
PH (7.2-8.5) and 25 °C temperature (Roberts,
2012). Cleaning of de-chlorinated water was
carried every three days (Brengun, 2009).
Fish fed on a base diet along the experimental
period. Fish were acclimatized to laboratory
conditions for a week under strict hygienic
measures, before the beginning of the experi-
ment.

Parasitological examination of fish samples:
a- Fecal Examination: Feces was collected
from the fish by first gently wiping the mois-
ture from the bellies of the fish with a paper
towel. Then using a moderate squeezing mo-
tion with the thumb and forefinger pressure
was applied to the abdomen, starting in line at
the front of the pelvic fins and finishing at the
anus. Feces collected in a petri dish according
to Scott and Pamela (2015) and Hoffman,
G.L. (2019).

b- Necropsies (Internal) examination: was
carried to each fish for helminthes infestations.
The examination involved the skin, fins, gills,
buccal cavity and alimentary tract of fish,
which was left for a few minutes into a petri
dish containing saline solution then opened,
scraped and examined under dissecting micro-
scope (Lucky1977).

Fixation, Staining and Identification of Par-
asites: Nematodes were fixed by using ethyl
alcohol (70%) directly after collection. Nema-
todes gave the best results without staining but
cleaning in Lacto phenol, gave good results as
a clearing material with nematodes and polyol
were used as mounting materials (Lucky
1977). The collected nematode are identified
(Schludermann et al., 2003 and Nnabuchi
et al., 2015).

B. Water sample

Parasitological examination of water sam-
ple: was carried for second vector as (cyclops,
copepod or other crustacean) which contain
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3"stage larvae of camallanus (Zhokhov and
Mironovsky 2007).

Chemical examination of water sample: pH
value were measured by JENWAY (pH me-
ter). Model: 3510. Ammonia (NH4/NH3) by
Spectrophotometer. Model: 690 according to
Marie et al., (1993). Nitrite according to
Zhang et al., (2016). Total Dissolved Solids
salts (T.D.S) calculated according to this equa-
tion: W2-W1 X 10, as wl= weight of empty
flask and W2= weight of flask after heating
with 100 ml water until boiling then evapo-
rated all water and remaining salts only.
Drugs:

Levamisole HCL: The hydrochloride salt of
levamisole 1is water-soluble form, broad-
spectrum anthelmintic drug. Once infested fish
stopped eating, the water is only real treatment
option and fish readily absorb levamisole from
their skin and gills into blood stream (Chandy
et al., 2016). The recommended dose for treat-
ing by levamisole 2 ml / liter water twice in a
week and then repeating treatment again after 2
weeks later (Diana Walstad 2017). Levami-
sole: Produced by EL Nasr Pharmaceutical
Chemicals Co. Egypt. Abu- Zaabal.
Fenbendazole: (Fish Bendazole) 2.5%: is in-
soluble form, broad-spectrum anthelmintic
drug used in treatment, kill and control of gas-
trointestinal nematodes (Dayan 2003). The
recommended dose for treating by fen-
bendazole powder 250 mg / kg ration. Treat-
ment occurred by thoroughly mixing ration
with fenbendazole 250 mg / kg ration at least
once a day for a week and then repeating treat-
ment again after 2-3 weeks later (Diana Wal-
stad 2017). Fenbendazole: (OPIZOLE)
2.5%: Suspension. Produced by EL- Obour
Modern Pharmaceutical Industries Co. Egypt.
EL- obour City 1* Industrial Area.

2-Methods

Experimental design

One hundred live catfish were examined clini-
cally and parasitological, we found 25 appar-
ently healthy served as the first group (Gpl)
control and 75 are infested groups by camal-
lanus, That divided into 3 equal groups (25 in
each). Second group (Gp2) infested non-
treated catfish. Third group (Gp3) infested cat-
fish and treated with levamisole 2 ml / liter wa-
ter twice a week then repeating the treatment

after 2 weeks later (Diana Walstad 2017).
Fourth group (Gp4) infested catfish were treat-
ed with fenbendazole by well incorporated
with 250 mg / kg ration once daily for a week
and then repeating the treatment after 2 weeks
later (Noga 2010).

Blood samples: Three blood samples were
collected from each fish in the each groups via
caudal vein under aseptic condition directly at
the end of 1* and 4™ weeks PT for hematologi-
cal and immuno-biochemical examination.
First sample was taken on a tube contained
EDTA for hematological estimation (Jain,
1993).

Second sample was collected on heparinized
tube for phagocytosis assay.

A- Separation of Peripheral Blood Mononucle-
ar Cells (PBMC) using ficoll-plaque density
gradient was carried out (Boyum 1986 and
Godeeris et al., 1986).

B- Phagocytic assay (Wilikinson 1976)

C- Measurement of phagocytic activity of Pe-
ripheral Blood Monocyte (PBM) using Can-
dida albicans was performed (Anthony et al.,
1985 and Chu and Dietert 1989).
D- Evaluation of phagocytic
(Wilikinson 1976).

Third blood sample was taken without antico-
agulant in a clean dry centrifuge tube to obtain
clear serum and using spectrophotometer for
estimation: Total protein (Doumas ez al.,
1981). Albumin (Drupt, 1974) and Globulin
(calculated as difference between T. proteins
and albumin). AST- ALT (Reitman and
Frankel, 1957). ALP (Tietz, 1996). Uric acid
(Sanders et al., 1980). Creatinine (Henry,
1974). C- reactive protein (CRP) (Nathan and
Scheld 2002) and immunoglobulins titer: IgM
& IgD by development of the sandwich ELISA
(Erhard et al., 1992).

Histopathological Studies: Specimens were
collected from liver, kidneys, spleen, gills and
intestine from all groups at the end of 4™ weeks
PT after recording post-mortem (PM) examina-
tions. They were fixed in 10 % neutral buffered
formalin solution then dehydrated, cleared
and embedded in paraffin wax then specimens
were sections to 4-5 micron thickness were
prepared and stained with hematoxylin and
eosin (H &E) and examined microscopically
(Survarna et al., 2013).

activity
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Statistical Analysis: The obtained data was
computerized using one-way (ANOVA) tesst.
Duncan’s Multiple Range, calculation of stand-
ard error and variance according to SPSS 14
Version (2006).

Results
Clinical signs (examination) of catfish infest-
ed with camallanus spps showed off food,

v%} “' _'__L. "
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Photo. (1): Main clinical signs grayish ulcers on
catfish skin infested with camallanus.

Parasitological examination of fish revealed
presence of camallanus species that is identi-
fied as red color, their location toward the pos-
terior of intestinal tract than other worm like
parasites. Characteristic features, of genus
camallanus 1s smooth, cylindrical and short
round worms (Photo, 2). It,s easily recognized
as a small reddish thread-like worm protruding
from the anus of the fish. Microscopic exami-
nation appears presence of buccal capsule of
mouth structure divided into two lateral valves,
giving the mouth a slit like appearance, pres-

Table (1). Some chemical water analysis.

emaciation, opacity of eyes, deformed body
shape, grayish ulcers patches on dark skin, ul-
ceration of gill cover, fraying of fins, ascites,
distension of the abdomen, reduced swimming
performance (Photo, 1) and (Fig, 1). Fish
slow in motion, floating on their sides on water
surface. Death some fish were showed in 2"

group.

Photo. (2): (1) Anterior end of camallanus sp.
showing buccal capsule striations and sclerotized
tridents.

(2) Posterior end of camallanus sp. showing male
tail.

(3) Median body thin of camallanus sp.

ence of both eggs and larvae within worm
body (ovoviviparous), (Photo, 2).
Parasitological examination of water sample
for aquatic second vectors, which contain 3"
stage larvae of camallanus.

Chemical examination of water quality pa-
rameter showed pH value = 8.45. Ammonia
(NH4/NH3) = 0.20 ppm. Nitrite = 0.02 ppm.
Total Dissolved Solids salts (T.D.S) = 120

Examination Result Reference value according to WHO (1993)
pH 8.45 6.50 -8.50
Ammonia(NH4/NH3) 0.20 ppm 0.50 ppm>
Nitrate 0.02 ppm 0.10 ppm>
T.D.S 120 ppm 500 ppm
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Hematological results:

Leukogram: TLC & Eosinophil showed a
significant increase in groups (Gp2, 3 &4) at
1and 2™ collection, but non- significant
change in (Gp3) at 2™collection as compared
to control group. Lymphocytes and Mono-
cytes: showed a significant decrease in groups
(Gp2, 3 &4) at 1*'collection while insignificant
change in groups (Gp3& 4) at 2™collection as
compared to control group. Heterophiles:
showed a significant decrease in groups (Gp2,
3 &4) at 1¥and 2™ collection, but insignificant
change in (Gp3) at 2™collection as compared
to control group. Basophiles showed a signifi-
cant decrease in (Gp2) at 1*collection and non-
significant change at 2" collection also non-
significant change in groups (Gp3 &4) at 1%
and 2"collection as compared to control group
(Table, 2).

Cellular immunity: Phagocytosis were
showed a significant decrease in both phago-
cytic % and index in groups (Gp2, 3 &4) at 1*
and 2™ collection, while insignificant change
in (Gp3) at the end 2™collection as compared
to control group (Table, 3).

Biochemical analysis: Total Proteins (TP),
albumin and globulin showed a significant
decrease in-group (Gp2) at 1¥and 2™ collection
and groups (Gp3 & 4) at 1¥collection only with
non-significant change at 2"collection as com-
pared to control group. A/G Ratio: showed a
significant decrease in (Gp2) at 1%and 2™ col-
lection but insignificant change in groups
(Gp3& 4) at 1%and 2™ collection as compared
to control group. CRP: Showed a significant
increase in all groups at 1*and 2™ collection as
compared to control group (Table, 4).
Humoral immune response: Immunoglobulin
M (IgM) and Immunoglobulin D (IgD)
showed a significant increase in groups (Gp2,
3 &4) at 1*collection. A significant increase in
(Gp2) with insignificant change in (Gp3 & 4)
at 2™collection as compared to control group
(Table, 4).

Liver enzymes activities: Alanine aminotrans-
ferase (ALT) and Aspartate aminotransferase
(AST) showed a significant increase in all
groups at 1%collection. Significant increase in
(Gp2), while insignificant change in (Gp3&4)
at2™collection as compared to control group
(Table, 5).

Kidneys function tests: Uric acid: showed a
significant increase in groups (Gp2, 3 &4) at
1¥and 2™ collection. Except insignificant
change in (Gp3) at 2"™collectionas compared to
control group. Creatinine: showed a signifi-
cant increase in groups (Gp2, 3 &4) at 1%col-
lection. Significant increase in (Gp2), while
non-significant change in (Gp3&4) at 2"col-
lection as compared to control group (Table,
5).

Pathological studies:

The gross examination of fish in (Gp2) re-
vealed discoloration of skin accompanied with
different ulcers on dark skin and paler gills
(Fig, 1- A). PM examination showed pericar-
ditis, perihepatitis, stomatitis, enteritis, spleno-
megaly and nephritis. In addition to congestion
of all internal organs, enlarged gall bladder and
pale yellowish. Liver enlarged and somewhat
congestion with petechial hemorrhages. Kid-
neys were swollen, dark red and friable. Spleen
was enlarged. Stomach was distended. The in-
testine were congested and had a watery yel-
lowish mucous. Paler gills (Fig, 1-D). While
the treated (Gp3 & 4) revealed mild macro-
scopical changes.

Microscopically:

Liver showed dilated portal tract with short
fibrous septa extends to the hepatic parenchy-
ma and congested portal vein (Fig, 2-C). Dilat-
ed thin walled and congested central vein sur-
rounded by hepatocytes with pale granular eo-
sinophilic cytoplasm and bland rounded nuclei.
Dilated, portal area with inflammatory cells
(Fig, 2-B) in (Gp2). While in (Gp3) liver
showed thin walled dilated and congested cen-
tral veins surrounded by intact hepatocytes
with pale granular eosinophilic cytoplasm. Di-
lated and congested central vein with thin fi-
brous band extend to the parenchyma and infil-
trated by mild lymphocytic extended infiltra-
tion (Fig, 2-C), but in (Gp4), expanded by fi-
brosis and surrounded by intact hepatocytes.
Mildly dilated central vein surrounded by few
degenerated hepatocytes (Fig, 2-D). Kidneys
of the second group revealed thickened renal
blood vessels with narrow lumen surrounded
by mononuclear inflammatory cells and degen-
erated renal tubules (Fig, 2-F). Heavy stromal
mononuclear inflammatory cellular infiltrates
and degenerated epithelial lining renal tubules
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(Fig, 3-A), but in (Gp3) revealed moderate
stromal lymphocytic infiltrate, moderate hemo-
siderin deposition and vacuolar degeneration of
the renal tubules. While in (Gp4) revealed
markedly degenerated epithelial lining renal
tubules (Fig, 3-B) & (Fig, 3-C). Spleen
showed splenomegaly with congestion in white
and red pulps of 2"group (Fig, 2-E). Intestine
of (Gp2) revealed larval stage of parasite in the
wall of intestine (Fig, 3-D), & with hyperplasia
of the goblet cells and lymphocytic infiltration
in lamina propria were recorded in all groups

(Fig, 3-E). Intestine of (Gp4) infested catfish
with camallanous and treated with fen-
bendazole showing hyperplasia of the goblet
cells and lymphocytic infiltration in lamina
propria (Fig, 3-F). Gills of (Gp2) infested non
treated catfish with camallanous showed de-
generation of primary lamellae of gills with
absence of secondary lamellae of the gills of
infested groug (Fig, 1-E). Levamisole and fen-
bendazole treatment improved the pathological
lesions in spleen, intestine and gills.

Table (2). Effect of levamisole and fenbendazole on leukogram of naturally infested catfish with camallanus

(mean values £ S.E) (n=5).

TLC . . . .
Lymphocytes Hetrophils Monocytes Basophils Eosinophils
Parameters (10 3xmm 3) % % % % %
?;arl:ghsng r'w [ aw | 'w [ atw | rw | atw | w4t w | 1w | 4w | 1w | 4th W
p PT PT PT PT PT PT PT PT PT PT PT PT
16.72 18.84 61.36 61.8 3232 | 31.26 492 5.64 043 0.30 1 1+
(Gpl) + + + + + + + + + + + 0.18
Control 0.037 0.092 0.11 0.35 0.037 0.36 0.037 0.18 0.19 0.18 0.0 ‘c
d c a a a a a a b a d
(Gp2) 25.82 31.1 58.80 59.68 31.6 27.65 3.38 3.16 0.00 0.96 6.22 8.55
Camallanus Infest- + + + + + + + + + + + +
ed 0.092 033 0.06 0.38 0.19 0.27 0.037 0.17 0.0 0.28 0.097 0.17
a a d b b c c b c a a a
19.46 18.96 60.53 62.04 | 30.82 | 30.86 39 4.9 0.45 0.80 430 14
(Gp3) + + + + + + + + + + T +
Levamisole Treated 0.163 0.32 0.17 0.40 0.066 0.34 0.032 0.24 0.17 0.37
0.032 0.37
c c b a c a b a b a
c c
22.04 20.48 59.64 62.34 31.1 29.40 3.46 5.30 0.90 5.30
(Gpd) + + + + + + + + 050 + + 2.06+
Fenbendazol Treat- | 76, | 17 | o068 | 026 | 0105 | 018 | 0024 | 018 | £ | 010 | 0.080 0.17
ed 0.00 b
b b c a b b c a b a b

Different letters in the same column means significant difference at (p<0.05)

Gp = Groups W= week

PT= post treatment.

Table (3). Effect of levamisole and fenbendazole on phagocytic activity (% & index) on naturally infested
catfish with camallanus (mean values + S.E) (n=5).

Parameter Phagocytic % Phagocytic index
Sampling st th st th
Groups 1" WPT 4" W PT 1" WPT 4"'W PT
(Gpl) 73+0.71 73.8+0.58 4.3 +0.032 445 + 0.022
Control a a a a
(Gp2) 51 £0.45 476 £ 0.75 2.1 +0.045 1.8 +£0.037
Camallanus Infestated d c d c
(Gp3) 332+ 0.051
Levamisole Treated 66.8 1tj:0.56 75 ia 1.00 b 4.47 ia 0.043
(Gp4)
Fenbendazol Treated 60 120.37 70.6 gc 0.75 2.99 ﬂ;0.033 4.19 bi 0.064

Different letters in the same column means significant difference at (p<0.05) PT= post treated G = Groups W= week
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Table (5). Effect of levamisole and fenbendazole on liver enzymes activities and kidneys function test of nat-
urally infested catfish with camallanus (mean values + S.E) (n=5).

Parameters ALT AST Uric acid Creatinine
U/L U/L mg/dl mg/dl
Sampling 1twW 4w 1tW 4ty 1t W 4w 1t W 4ty
Groups PT PT PT PT PT PT PT PT
(Gp1) 36+ 38.67+ | 106.07+ 108+ 2.23+ 2.4+ 0.75+ 0.78+
p 0.29 0.88 0.0.23 0.58 0.044 0.03 0.029 0.02
Control q b b c o c b
(Gp2) 104+ 115.0+ 178+ 183+ 3.98+ 4.7+ 1.35+ 1.54+
p 2.08 2.89 1.15 1.15 0.30 0.06 0.028 0.07
Camallanus Infested a a a a a a .
(Gp3) 64+ 41.00+ 137+ 110+ 3.05+ 247+ 0.92+ 0.83+
Levamisofe Treated 0.58 0.58 0.57 0.58 0.029 0.008 0.044 0.015
C b b b bc b b
(Gp4) 77+ 43.67+ 148+ 110+ 3.4+ 2.58+ 1.06+ 0.89+
Fenbendazl())l Treated 0.57 0.88 1.15 1.15 0.057 0.015 0.065 0.023
b b b b b b b

Different letters in the same column means significant difference at (p<0.05). W= week PT= post treated

Discussion

Parasitological examination of catfish showed
the camallanus species that have morphologi-
cal features as red color, their location further
toward the posterior of intestinal tract than oth-
er worm like parasites. Others characteristic
features of genus camallanus also is smooth,
cylindrical and short round worms, presence of
both eggs and larvae within their bodies of
worm (ovoviviparous). Our observation agreed
with Levsen (2001). Identification of genus
camallanus by the body shape, form of mouth,
lips, size of the buccal capsule, esophagus and
tail shape these are characteristic features to
easily recognized (Mai 2018). Same findings
also confirmed by Sahle et al., (2017) who re-
ported that the camallanus have indirect life
cycle and fish is final definitive host. These
referred to presence of both eggs and larvae
within adult worm body of females
(ovoviviparous) and presence of second vector
as cyclops in water that carry 3"stage (larvae)
(Moravec and Wang 2004).

Chemical examination of water samples re-
vealed not-significant change in water quality
parameter. As these parameters were appeared
within normal range of permissible levels
when compared with normal reference of FAO
(2003) and (EPA, 2001) as pure water at 25°C
have pH 7. Same findings mentioned by WHO
(1993) and Osman et al., (2018).

The clinical signs of infested catfish showed,

off food, emaciation, deformed body shape and
appearance of garish patches ulcers on dark
color skin than normal. Death of some fish
were showed in 2™group. These may be due
to camallanus nematodes infestation, which
considered as one of the most harmful worm
parasites deprive their host food and feed on
host tissues, sera and blood causing emaciation
(Hassan et al. 2011). The present observation
agreed with Leela and Rama (2014) who seen
the same clinical signs in infested fish with
nematods that induced reduction in their
growth, reproduction and survival.

The PM examinations of infested -catfish
showed paler gills, pericarditis, perihepatitis,
stomatitis, enteritis, splenomegaly and nephri-
tis. In addition, the gall bladder were enlarged
and pale yellowish. Liver was enlarged and
somewhat congested with petical hemorrhage.
Spleen was enlarged. Kidneys were swollen,
dark red and friable. Stomach was distended.
The intestine were congested and had a watery
yellowish mucous. These may be referred to
camallanus caused serious injuries and inflam-
mation to intestinal tract and various internal
organs. Our observation coincided with El-
Bouhi and EI-Qelsh (1993). Same PM lesions
also reported by Adawy et al., (2012) observed
that the infested fish with helminthes in-
duced congestion of the internal organs spe-
cially intestine and gills covered with slime
and mucous on its surface. The counts of
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white blood cell and differential leukocyte
count are important parameter responsible for
fish health status and applied with a measure of
general immune response of fish (Terrazas et
al., 2011).

The Leukogram in the infested group revealed
a leukocytosis and eosinophilia. These may be
reflection to camallanus infestation. Leukocy-
tosis may be due to either neutralization of
harmful effect of the parasite and adaptive na-
ture to cope up for removing debris of dam-
aged tissue or from the toxicant (endotoxins /
exotoxins) secreted by parasites, (Nnabuchi
et al., 2015). Same results are coincided with
those reported by Ruhela et al., (2012) they
recorded a significant increase in TLC in fish
infested with parasites.

Significant increase in eosinophil
(Eosinophilia) may be attributed to parasitic
infestation, which caused hypersensitivity as
eosinophils are play important role in defense
mechanism, phagocytizing activities, inflam-
mation and maintaining homeostasis (Reite,
1998 and Murray et al. 2007). Same results
coincide with Dezfuli and Giari (2008) who
reported eosinophilia during naturally infested
fish and numerous released when antigens are
continually being.

Monocytes and neutrophils levels are im-
portant white blood cells to protect the body
through their phagocytic activities against par-
asitic infestation where it considered the first
line of immune defense against pathogens
overcoming the natural barriers and have abil-
ity to engulf and kill pathogens (Ainsworth ez
al., 1991 and Sinha 2000).

In our study, monocytes, heterophiles and lym-
phocytes were significantly decrease after ex-
posure to camallanus infestation may be due to
the stress and inhibitor of parasites in intestine
led to migration and degranulation of cells to
site of inflammation (Rohlenova er al. 2011).
Our results agreed with Adeyemo and Solo-
mon (2014).

A significant decrease in both phagocytic %
and index at 1% and 2™ collection as compared
to control group. These may be due to decrease
in monocyte as a phagocytic cell in blood and
macrophages in tissue. These led to immuno-
suppressive  during  parasitic  infestation
(Secombes, 1996). On the same manner, the

phagocytes and other blood cells were migrates
and colonized in tissues surrounding the at-
tachment organs as stomach, intestine and gills
during heavy parasitic infestation which in-
duced decrease in phagocyte activity and in-
hibit host immune reaction (Pellitero, 2008).
Our results are confirmed by histopathological
lesions in the spleen as showed congestion,
splenomegaly and haemosiderosis deposits in
white and red pulps of 2™group. Same results
agreed with Aly et al. (2011) and Osman et
al., (2009) as spleen showed vascular changes
in catfish infested with trypanosome. The
spleen size of fish is widely used as a simple
measurable immune parameter, with a poten-
tial role in immune response against parasite
infestation (Roberts & Agius 2003).

Concerning the serum analysis of proteins pro-
file of infested catfish showed a significant de-
crease in total protein, albumin and globulin,
A/G ratio when compared with control group.
These alterations may be attributed to liver and
kidney damage as demonstrated histo patho-
logically by perivascular aggregation of lym-
phocytes. Our results agreed with El-Bouhi
and El-Qelsh (1993) and Aly et al (2011) who
reported a significant decrease in protinogram,
in Tilapia Nilotica infested with helminthes
and catfish infected with 4. hydrophilic. Para-
sitic infestation also causes disturbances in
protein digestion in host and decreased plasma
protein either due to loss by renal excretion as
kidney showed renal tubular nephrosis and
impaired protein and albumin synthesis by in-
flamed liver (Leela and Rama 2014). Beside
loss of protein with hemorrhage from intestinal
injures as harboring of camallanus spps
through fish gut that resulting in malnutrition,
mal-digestions and malabsorption. These were
confirmed histopathologically as showed the
larval stage of parasite in wall of intestine with
hyperplasia of goblet cells and lymphocytic
infiltration in lamina propria were recorded in
all groups at the end of 4™ weeks of experi-
mental periods. Same results recorded by Pa-
horet al., (2017) they showed the intestine of
the infested catfish exhibited separation of se-
rosa and submucosa and deficiency of vitamins
involving the digestive organ also increase pro-
tein catabolism due to stress from parasitic in-
festation. Similar results also agreement with
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Ruhela et al., (2012) who observed inflam-
matory edema, a blunted tips of villi and sepa-
ration in muscle layer with mononuclear ma-
crophages conjunction with local tissue macro-
phages form epithelioid and multinucleated
giant cells at site of intestinal inflammation
led to anorexia, mal-digestions and malab-
sorption of infested catfish. Beside degenera-
tive changes in hepatocytes and renal tubular
epithelium that resulting in hypoproteinemia
and hypoalbuminemia (Roberts, 2012).
C-reactive protein (CRP) is inflammatory
marker (IM) for evaluating the health status of
a herd, aquarium farms and provide us a diag-
nostic and a prognostic information about dis-
eased condition (Pathak and Agrawal, 2019).
C-reactive protein changed according to exter-
nal or internal challenges such as parasitic in-
festation and considered non-specific innate
immune component, play important roles in
protection against parasitic infestation, clear-
ance of damaged tissue, prevention of auto im-
munization and regulation of inflammatory
response (Mold et al., 2002).

C-reactive protein (CRP) of infested group
showed a significant increase at 1¥and 2™ col-
lection when compared with control group.
These may be referred to the response of in-
flammatory stimuli/reaction of parasitic infes-
tation, this increased include acute phase pro-
teins (APP) and tend to remain elevated in
chronic inflammatory condition (Murata et
al., 2004). These results reinforced with GU-
LEC and CENGIZLER (2012) who men-
tioned that CRP increased very rapidly in se-
rum within 12- 24 hr. following tissue injury
of any cause such as acute inflammation. Our
results also agreed with Pionnier et al.,
(2014).

Humoral immune response in infested group
revealed a significant increase in (IgM & IgD)
when compared with control group. These may
be attributed to camallanus infestation induce
intestinal inflammation and tissue damage, and
these results may be due to IgM & IgD con-
sidered effective in prevention and control of
various fish diseases (Harding et al., 1990).
The present results agreed with Magnadottir,
(1998) who stated that the major component of
fish specific humoral defense is IgM and IgD
that increase in production against helminths.

Same results also coincide with Rohlenova et
al. (2011) who recorded that IgM increased at
parasitic infestations where it specific antibod-
ies play an essential role in cytotoxic mecha-
nisms such as activation of complement sys-
tem and helping leukocytes adhere to parasite
surface through Fc-like receptors. Also IgD
increased at infested diseases, as make cross-
linking not only immune surveillance at inter-
face between immunity and inflammation but
also during tissue damage because of IgD bind
to myeloid cells such as basophils and induce
anti-microbial, ant-inflammatory and B-cell
stimulating factors (Chen and Cerutti, 2010).
The liver enzymes activities in infested group
revealed a significant increase in AST and
ALT when compared to control group. These
alteration may be a reflect of hepatocellular
damage as due to toxicant substances of meta-
bolic products of nematodes infestation led to
increased cellular permeability of hepatocytes
and leakage of enzymes to serum. Similar re-
sults agreed with Nnabuchi er al., (2015).
These alterations in our study were demon-
strating histopathologically in liver by dilated
portal tract with short fibrous septa extends to
the hepatic parenchyma and congested portal
vein with dilated and congested central vein
with hemosiderin deposition, and lymphocytic
infiltration. Our results coincided with Ruhela
et al. (2012) who observed increase in serum
enzyme levels of AST and ALT due to various
toxic substances (exotoxins/endotoxins) secret-
ed /excreted by the parasites harboring gut fish
that caused necrosis of hepatocytes and dam-
age of various tissues.

The infested catfish showed a significant in-
crease in uric acid and creatinine levels when
compared with control group. These may be
attributed to kidney damage due to toxic sub-
stances of the parasites that caused nephrotoxi-
city. The main contributors to nephrotoxicity
are the vasoactive amines and histamines pro-
duced due to antigen-antibody interaction dur-
ing parasitic infestation (Roberts, 2012). Our
results agreed with Holle et al. (2003) who
reported that the infested fish with helminthes
caused insufficiency the gills and kidney func-
tion test led to increase uric acid and creatinine
levels. These alterations in our study con-
firmed histopathologically as kidney showed
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marked degeneration of epithelial lining renal
tubules with mononuclear cells infiltrations.
Our results are agreement with El-Bouhi and
El-Qelsh (1993) and Aly et al., (2011) they
observed inflammation of renal tubular of kid-
neys cells of Tilapia Nilotica infested with
helminthes and catfish infected with 4. Hydro-
philia. Gills of infested non treated catfish with
camallanus spps histopathologically shown
degeneration of primary lamellac with absence
of secondary lamellae at the end of 4 weeks.
These alterations confirmed by those showed
with Ruhela ef al., (2012) who reported a sig-
nificant increase in uric acid and creatinine lev-
els attributed to increase protein catabolism
where tissue damage, oxidative stress from
parasitic infestation and environmental stress.
Dysfunction of kidney and gills also micro-
scopically showed degeneration of primary and
secondary gill lamellae due to parasitic infesta-
tion of catfish (Dezfuli and Giari 2008).

Treated by levamisole and fenbendazole in in-
fested groups revealed improvement in the
clinical signs, hematological, immuno-
biochemical parameters and pathological
changes, which returned to within normal lev-
els in (Gp3 & 4) at 2"collection when com-
pared to control group after 4™ weeks post
treatment. These due to anti-helminthic effect
and nematocidal activity of levamisole and
fenbendazole in cleared the camallanus spps
worms in catfish. The present results support-
ed by studies of El-Bouhi and El-Qelsh
(1993) and Aly et al., (2011) they reported that
the treated with levamisole and fenbendazole
ameliorates adverse effects of gastrointestinal
nematode as camallanus spps infested catfish.
Where it’s making complete clearance of
camallanus worms and its larvae, so enhance
appetite of fish and immune system stimulator,
additional to it improve weight gain (Pahor et
al., 2017). Beside the fast effect of fen-
bendazole on worm and protruded it through
out anus in 24 hr (Noga, 2010). Furthermore,
Brengun, (2009) reported that levamisole is
the most drug use in riding nematodes as it
great fast acting de-wormer and is highly rec-
ommended for treatment of internal parasites
among fish. Levamisole is more effective than
fenbendazole due to restores and enhance im-
mune response as stimulation immunoglobu-

lins forming cells (Baba et al., 1993). Also, it
raising phagocytosis as increased phagocytic
activity (% & index) and cell-mediated im-
mune reactivity, attributed to it potent rate of T
-lymphocytes differentiation and responsive-
ness to antigens and mitogens. Additionally to
enhance effect of non-specific immune re-
sponse as increasing function of macrophages
chemotaxis which antigen trapping and pro-
cessing that indicated levamisole is immune
stimulant beside immunomodulatory effect
(Siwicki ef al., 1990 and Shah et al., 2011).
Worms are excreted within 24 hr. by levami-
sole, while fenbendazole take less than 6 hr.
for the worms start excreted out the fish, these
due to both above medications makes paralysis
to worms and forcing them to release from
their hold on the intestinal walls and then
passed out of fish body (Discussion, 2013).

Conclusion

Finally, it could be concluded that the treat-
ment with levamisole and fenbendazole were
effective against naturally infestation with
camallanus spps in catfish (clarias gariepenus)
where ameliorating clinical signs, hematologi-
cal, immuno-biochemical parameters and
pathological changes. In addition to, levami-
sole is more effective than fenbendazole in en-
hancing the immune response of catfish against
camallanus spps worm’s as nematodes parasit-
ic infestation.
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Figure (1): A & B : Catfish infested with camallanus showed ulceration of skin. C: Catfish infested with camallanus
showed congestion of internal organs. D: Catfish infested with camallanous showed pale gills, congestion of internal

organs. E: Photomicrograph of gills of (Gp2) infested non-treated catfish with camallanus showing degeneration of pri-
mary lamellae with absence of secondary lamellae (H& E x 200).
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Figure (2): A: Photomicrograph of liver of (Gp2) infested non-treated catfish with camallanus showing dilated por-
tal tract with short fibrous septa extends to the hepatic parenchyma and congested portal vein (H& E x 200). B:
Photomicrograph of liver of (Gp2) infested non-treated catfish with camallanus showing dilated portal area with in-
flammatory cells (H& E x 400). C: Photomicrograph of liver of (Gp3) infested catfish with camallanus and trated
with levamisole showing dilated and congested central vein and thin fibrous band extend to the parenchyma infiltrat-
ed by mild lymphocytic infiltrate (H& E x 400). D: Photomicrograph of liver of (Gp4) infested catfish with camal-
lanus and treated with fenbendizole showing mildly dilated central vein surrounded by mildly degenerated hepato-
cytes (H& E x 200). E: Photomicrograph of spleen of (Gp2) infested non-treated catfish with camallanus showing
congestion in white and red pulps. (H& E x 200). F: Photomicrograph of Kidneys of group 4 infested catfish with
camallanus and treated with albendizole showing characteristic molecular layer ,purkinje cell layer (swollen purkinje
cells) and granular layer (H& E x 200).

43



Animal Health Research Journal Vol. 8, No. 3, September 2020 Sarah et al.

Figure (3): A: Photomicrograph of kidneys of (Gp2) infested non-treated catfish with camallanus showing thickened
renal blood vessel with narrow lumen surrounded by mononuclear inflammatory cells and degenerated renal tubules
(H&Ex200). B: Photomicrograph of kidneys of (Gp2) infested non treated catfish with camallanus showing heavy
stromal mononuclear inflammatory cellular infiltrates, heavy hemosiderin deposition and degenerated renal tubules
(H& E x 400). C: Photomicrograph of kidneys of (Gp2) infested catfish with camallanus and treated with fen-
bendazole showing heavy stromal hemosiderin deposition ,hemosiderin laden macrophages,and markedly degenerat-
ed renal tubules (H& E x 400). D: Photomicrograph of intestine of (Gp2) infested non-treated catfish with camal-
lanus showing larval parasite in the wall of the stomach (H& E x 400). E: Photomicrograph of Intestine of (Gp3)
infested catfish with camallanus and treated with levamisole showing hyperplasia of the goblet cells and lymphocytic
infiltration in lamina propria (H& E x 400). F: Photomicrograph of intestine of (Gp4) infested catfish with camal-
lanus and treated with fenbendazole showing hyperplasia of the goblet cells and lymphocytic infiltration in lamina
propria (H& E x 400).
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