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ABSTRACT: This work comprises a parasitological and a histopathological examination of the Nile 
tilapia, Oreochromis niloticus niloticus, naturally infected with Lamproglena monodi (Crustacea: 
Lemaeidae). Fish specimens were collected weekly from EI-Minia Nile basin, Egypt (between 
April 2006 to March 2008). From a total of 420 fish examined , 96 (22.86%) were found infected. 
Attachment ofLmonodi was mainly enhanced by the armed maxillae that were seen deeply introduced 
into the underlying tissues reaching the axial cartilage of the gill filament. The maxillipeds were not 
involved in the attachment to the gill epithelium. Histological changes were restricted only to the 
free ends of gill filaments, where copepods were found attached; the central and basal parts appeared 
normal and their gill lamellae remained intact. Deep and shallow lesions associated sometimes with 
compressed or exfoliated hyperplastic epithelium were encountered in front of the cephalothorax and 
around oral apparatus of the parasite. In slight and moderate infections gill lamellae showed partial 
fusion. In many cases of heavy infection, the attacked area of gill filaments was eroded through. 
The cephalothorax was sometimes found in a deep cavity of the proliferated epithelium that was 
infiltrated by granular cells and lymphocytes. 
Keywords: Attachment, freshwater fish, gills, Lamproglena monodi, Lernaeidae, Oreochromis 
niloticus niloticus, pathology. 
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INTRODUCTION 

cyclopoid family Lemaeidae comprises 
freshwater that are adapted to 

2004). Lemaeids 
disease resulting 

in mortality several of fish 
as such they may health threats to 
fish industry (Pavanelli, et al. 2000; 
et 2005). lemaeid Lamproglena was 
established Alexander von Nordmann 1832 

currently comprises more 40 nominal 
species with a cosmopolitan distribution (Piasecki, 
1993). Copepods genus are typical 
dwellers of fish, L. lichiae von 

1 that has been 
reported as a parasite double-spotted queen-
fish Iysan Forskal) Red 
Members the genus Lamproglena are distributed 
in (Marx 1996), Asia 
and 1985; and Yambot, and 
.wV'J'v~. 1997), Europe et al. and Galli, 
et al. 2001) and Southern America 

; Van 
2006). In Africa alone, species 

reported (Dippenaar, et 

2000). 

2007), with one of them (L. monodi Capart, 
reported and 

reports the frequent 
and severe infections of the N He tilapia (Oreochromis 

niloticus) with L. and a 
description of thoracic appendages, of 
attachment the resultant reaction as seen 

light and scanning electron microscopoy (SEM). 

MATERIALS AND METHODS 

Six to ten specimens of niloticus niloticus 
cm total 300 ± g mean 

body weekly net in one 
locality at 28°04' 28° 06' N, 
30°45' 30°46' 

10 

washing in ethanol, dehydration and clearing 
xylene. and longitudinal (6 

,Urn) were stained haematoxylin and eosin 
(H&E) observed with a light microscope. 

Alcian 
2.8) and Toluidine blue were applied. 

For scanning electron microscopy (SEM) 
studies, some infected filaments and few 
copepods, carefully off infected 

Thereafter, were 

glutaraldehyde, 
buffer at 
in 1 osmium 
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tetroxide. After washing several times in buffer, 
specimens were dehydrated through graded 
ethanol, followed by freeze drying, mounting on 
stubs then sputter coating with gold-palladium in 
an ion sputtering device (JEOL JFC - 11 00 E). 
Examination was carried out with a stereoscan 
JEOLJSM - 5400 LV at 15 kv. 

RESULTS 

From a total of 420 fish examined, 96 
(22.86%) were found infected. The number 
of cope pods present on the gills of all the 96 
infected fish varied between 2 and 14 specimens. 
Fish were found infected all year round though, 
the intensity of infection was generally higher in 
summer (2 - 11 linfected fish) and autumn (2 - 14 
linfected fish) months. No male specimens of L. 
monodi have been detected; only females were 
found attached to the gill filaments of O. niloticus 
niloticus. Gut contents of L. monodi contained 
cellular debris, red blood cells and inflammatory 
cells. They also showed extensive mucy content 
indicated by high affinity to staining with Alcian 
blue and Toluidine blue. 

Morphology 
The body of L. monodi is divided into 

cephalothorax, free leg-bearing thoracic segments 
and abdomen. The cephalothorax is partially 
separated from the first leg-bearing thoracic 
segment that forms a distinct neck (Figure lA). 
First antennae are bisegmented and each bears 
about 23 - 24 setae; antennules are small and 
hidden behind antennae. Oral apparatus is a 
fleshy bilobed structure. Maxillae are elongated; 
each is armed with an acute terminal chitinized 
claw. Maxillipeds are tipped with two chitinized 
recurved claws and a third atrophied one in the 
form of a small process (Figure IB). Thoracic 
legs are indistinctly segmented. The legs 1 - 4 
are biramous, with two-segmented exopod and 
two-segmented endopod. Exopod of legs 1 - 4 
has a long seta on the outer margin of the basal 
segment, a smaller medial seta on the outer 
margin and a varying number of distal setae on 
the distal segment. Endopod of legs 1 - 4 are with 
unarmed basal and armed distal segments. The 
distal segment of exopod of leg 1 has four apical 

setae (two long setae medially and two short setae 
laterally); the distal segment of endopod has one 
large terminal seta and a smaller distoleral one. 
Leg 2 (Figure 1 C) has two unequal setae and a 
conical process on the distal segment of exopod; 
the endopod has two apical conical processes on 
the distal segment. Two apical setae of equal size 
characterize the distal segment of exopod of leg 
3 (Figure Id); the distal segment of endopod has 
one apical conical process. The distal segment of 
exopod of leg 4 has two small, equal sized apical 
setae and a small median sub-apical one; the 
distal segment of endopod has a very small apical 
process. Leg 5 (Figure IE) is reduced; exopod is a 
cy lindrical protrusion with twoequal-sized terminal 
setae on the distal segment; endopod is present 
as an elevated bump tipped with a small process. 

Mode of Attachment 
All parasites were located near to the free 

end of gill filaments, each of them grabbing 
only a single filament (Figure 1 F). Attachment 
of L. monodi to the gill filaments is mainly 
enhanced by their maxillae which are elongated 
enough to let their robust claws deeply pierce 
the proliferated epithelium, reaching both sides 
of filament cartilage (Figure 2A), or contacting 
one another over the oral apparatus across the 
ventral surface of the cephalothorax (Figure 3B). 
On the other hand, maxillipeds, were in all cases, 
in a superficial position to filament epithelium 
showing no signs of penetration (Figure 2B). The 
well-developed oral apparatus appeared to be also 
deeply embedded in filament epithelium (Figure 
2A). Below the oral apparatus the maxillae 
were frequently seen with their claws embedded 
(Figures 2A & 3B). In some cases the anterior 
end of the parasite was buried under exfoliated 
gill epithelium (Figure. 2C). 

Tissue Reaction 
No macroscopic lesions were observed 

around the site of attachment of L. monodi. 
Histopathological changes were confined about 
the anterior of the cope pod 's cephalothorax; 
no tissue reaction was noticed below the free 
thoracic appendages. As revealed by scanning 
electron microscopy of infected gill filaments, a 
hole may be formed on the gill filaments below 
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copepod's cephalothorax. sometimes 
was associated with a mound or a mass of 
thickened and front 

hyperplastic reactions 
proliferation 

UU L ....."lv, (Figures 3 B ­
epithelial 

of 
close to gill 

infection (2 5 
lamellae opposite to 

cope pods appeared 

2D). 

in contact with 
Gill lamellae, 

on the same gill 
epithelial 
little to 

intact. In 
/ infected fish) 

attachment site of 
and adhered 

attachment3B). A short distance 
lamellae kept a nearly "'-"""'.>£ 

with the normal 

was an increased with 
gill In a few 

cases of heavy infection copepods I 
fish) the surface area filament, where 

cope pods were attached, was associated with 
lesions and eroded resulting in a 

complete loss of lamellar structure (Figure 3D). 
Within the mass of of 

filaments there was a 
resembled a 

with few granulocytes, lymphocytes; 
some erythrocytes were seen. The 

appeared larger in than 
Infiltrating cells were occasionally seen 

connective tissue between and 
apparatus (Figure 3B). 

sites, inflammatory 
normal architecture of gill 

DISCUSSION 

the present 	 no male 
L. 	monodi have encountered; 

to the gill 

niloticus. 
Ibraheem and (2000). 

by Fryer (1 as very 
creatures, less than 1 mm 

(1961) described only one adult 
associated with an adult on 

Haplochromis sp. in Lake 

Mode of attachment 
(1981) considered 

for 
on 

to Avenant and Van (1985), 
host is enhanced by maxillulae 

which are for most of the host 
The antennae L. monodi have no 
attachment (Ibraheem and Izawa, 2000). In the 
present the primary prehensile were 
the maxillae; they were seen 

and deeply 
reaching the 

monodi, though vv"",""""u 

did not 

maxillipeds are in 
epithelium for food. 

Host 0'0""''''''''''' 
indicated 

et al. 2000, many 
of have the potential to 

in several species 
of fish. Changes 

induced by copepods on the gills of fish 
are mostly from many other studies Vnl'.Uln 

as those of (1966), Bennett and '-'v'''''A 

(1994), Molnar Szekely (2004). In the 
present study monodi onto the 
filaments of O. niloticus niloticus showed a 
of were lesions, associated 
sometimes infiltration and epithelial 
hyperplasia, by the insertion of maxillae 
and oral into filament core. Pathological 
findings of on the gills of coral 
trout Plectropomis feopardus (Lacepede) were 
almost proliferative with little or no cellular 
infiltration; the was hyperplastic 

111 
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Figs. 1. Scanning Electron Micrographs (SEM) of L. Monodi. (A. Ventral view of the cephalothorax 
showing first antennae (A), maxillipeds (MX) and the second thoracic appendage (TA). Mouth apparatus 
is obscured below a fragment of gill filament (OF) of the host grasped by maxillae (M); B. Right 
maxilliped tipped with two recurved claws and a third atrophied one (arrowhead); C. Left Leg 2 with two 
unequal setae on the distal segment of exopod; distal segment of endopod have two apical unequal conical 
processes, D. Right leg 3 with two apical setae of equal size on the distal segment of exopod; E. Leg 5 
reduced, Exopod is a cylindrical protrusion tipped with two equal setae and the endopod is an elevated 
bump tipped with a small conical process (arrow) and a long seta lateral to the bump (arrowhead); and 
F. Lateral view of L. monodi attaching to gill filament (OF) of O. niloticus niloticu s. Note mound of 
proliferated epithelium (PE) anterior to the tip of the cephalothorax.). 
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A 

c 
Figs. 2. (A - C). Photomicrographs of Transverse Sections of L. Monodi on the Gill Filaments of O. 
Niloticus Niloticus. (A. The maxillae (M) are deeply embedded in the gill filament reaching the axial 
cartilage (C). Note tissue debris between maxillae and oral apparatus (0); B. The maxillipeds (MX) are 
in a superficial position out of filament border; C. The anterior end of L. monodi (arrow) is buried under 
exfoliated epithelium (EE); and D. SEM showing a hole (arrow) on the gill filament (GF) below the 
cephalothorax of the parasite). 
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Figs. 3. A. Photomicrograph of a longitudinal section (LS) of gill Filaments of a non-infected O. niloticus 
niloticus showing normal array of gill lamellae, B - D L. S. of infected gill filaments of O. niloticus 
niloticus., B. A gill filament is completely eroded below the ventral surface of the cope pod in a slightly 
infected fish. Many gill lamellae on the opposite side show adherence and congestion of blood vessels; 
few distal lamellae (arrow) are nearly normal. Note necrotic epithelium between maxilla (M) and oral 
apparatus (0), Inset shows infiltrating cells around the maxilla; C. In moderate infection there is a higher 
level of congested blood vessels and more fusion of lamellae on the opposing side of gill filament. Note 
fibrosis (F) in front of the anterior end of the parasite that is partially introduced into the proliferated 
epithelium (PE) . Inset shows infiltrating cells (1) around the oral apparatus (0); and D. A gill filament of a 
heavily infected fish showing complete atrophy, associated with complete erosion of lamellae. 
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one 
around 

seal 

investigation 
an attempt to 
Millemann ( 
that some 
bya 
noticed 
to the 
parasitized by 
been 
Bennett and 

initially be considered as 
off the parasite. Fustish and 

(1984) 
shed off 

Boxshall (1 
pectoral fins 
Platichthysflesus (L.) 

larvae; such lesions have 
activity of the parasite. 

1994 considered epithelial 
proliferation as a renewable food resource for 

of gut contents of 

sufficient to cause a 
(1968) noted that 
noticeable wound 
draw blood, 
infected individuals. 

In the 
proliferation of 

a':>':>vvJ.aL"·U with an infiltration 
on the infected 

together due 
epithelial cells. 

(1969) and Alston 
proliferation of 

fusion of gill 
with Ergasilus 

degeneration 
on the gill 

~ ..,. .. ~".", by Sinergasilus lieni. 

to intensive 
Schaperclaus (1954), 
and Lewis (1994) 
gill epithelium and 
filaments in fish 
spp. Musselius (1 
and breakage at 
filaments of 

fusion to 5 or 6 
noticed 

an 

cause 

formation of fibrotic cup 
Bennett and Bennett (1994) 

as attempts of the host to 
the surrounding 
tissues in the 

explained 
the 

Hyperplasiasis 

(1969) and Roubal ( 
lymphocytes 

into the proliferated gill 

infected with copepod 

of 

regarded as 
but in 

increased than 
cases of infection. Reite (1 

infiltration with leucocytes 
inflammations due to 
or unknown causative 

Finally, depending on the 
the pathology attributed to 

probably does not present a to 
However it is expected that if found 

numbers L. monodi with 
function of gills, 

through disrupted 

fish, In: 

ofDolops ran arum 
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