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Abstract 

A parasitological survey on 1474 fresh water crayfish 
Procambarus clarkii was carried out during the period from 
January 2013 till May 2014 from different canals at 
Sharkia, Dakahlia and Kafr El-Sheikh Provinces in Egypt. 
Out of  the  examined crayfish , 8 were found to be infected 
with ectoparasitic protozoan  Epistylis cambari on the gill 
filaments with percentage of infection 0.54% . Infection 
rates were varied between investigated areas, the 
percentages of infection were 0.21%, 0.57% and  2.7% at 
Sharkia, Dakahlia and  Kafr El- Sheikh  provinces 
respectively.  Regarding to the  seasonal prevalence of  
Epistylis cambari in examined crayfishes the peak of 
infection at Sharkia Province was recorded in summer 
(3.5%) , while at Dakahlia and  Kafr El- Sheikh Provinces  
was detected in spring (1.13%) and (5.12%) respectively. 
The present study revealed that 11 out of 1474 (0.88%) 
were infected by one or more parasitic nematode larvae 
Strongyloides stercoralis that were observed in hemoceol  
of  crayfish .The percentages of infection were  0.31%, 
2.3% and 1.3% at Sharkia, Dakahlia and  Kafr El-Sheikh 
Provinces respectively. Concerning to the  seasonal 
prevalence of nematode larvae in examined crayfish,  the 
peak of infection at Sharkia Province was detected in 
spring  (4.5 %) ,while at Dakahlia Province was in summer 
(3.2%) and at Kafr El-Sheikh Province was in spring 
(1.5%). No infection was detected in winter and autumn.  
 
Keywords: Parasites, Crayfish, Protozoa, Nematoda, 
Larvae, Crustacea. 

1   Introduction 

Fresh water crayfish are wide spread crustaceans 
occurring on all continents except Antarctica. Several 

species have been used for aquaculture purposes and more 
recently, there has been an increase in the sale of crayfish 
for aquaria (Longshaw, 2011). The fresh water crayfish 
Procambarus clarkii is a newly invasive species 
accidentally introduced in 1980 to Egypt, which has rapidly 
become established along the River Nile. It has rabidly 
expanded in all freshwater ecosystems including streams, 
ponds and mashes with polluted or clean water, with 
outstanding power to adapt to new habitats and became an 
important component of the local aquatic fauna (Soliman et 
al., 1998; Hamdy, 2004).Research focusing on the 
dynamics of the communities of the parasites has 
traditionally paid more attention to vertebrate definitive 
hosts (Esch et al., 1990). Few projects have been carried 
out regarding intermediate hosts. These hosts because of 
the predator- prey pathways, which lead to parasite 
transmission, have a closer ecological association with the 
definitive host (Wetzel and Esch, 1996). Many helminthic 
parasites use fresh water crayfish as second intermediate 
host (Lefebvre and Poulin, 2005). Crayfish is a highly 
nutritive and delicious food that consumed by a big sector 
of the population in different countries in the world. The 
present study was carried out to spot the light on some 
parasites infecting fresh water crayfish and their role in the 
ecosystem. 

  
2  Materials and Methods 

A total of 1474 fresh water crayfish  procambarus clarkii 
were collected and examined for the presence of parasites. 
Specimens were collected from different canals belonging 
to different localities at Sharkia  Province, these  samples 
included 787 crayfish from Moias Canal at Zagazige City 
,110 from Kafr El-Hosr Canal at Zagazige City and 77 
from El-Azyzyia Canal at Menia El-Kamh City , while 350 
specimens from Mit-Ghamr City, Dakahlia Province and 
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150 crayfish collected from Kafr El-Sheikh Province  from 
the period extending from January 2013 till May 2014.The 
specimens were brought fresh to Zoology Department, 
Faculty of Science ,Zagazige University and in the 
laboratory they kept in artificially aerated  glass aquaria 
(38h x 90L x 55w cm) . Fresh parts of different organs 
(gills, hepatopancreas, antennal gland  digestive tract and  
muscles) were immersed in 0.9% saline solution and 
compressed  between two slides then examined under 
dissecting microscope to detect the parasitic  protozoan. 
Small portion of the infected gills were fixed in 10% 
buffered formalin then embedded in paraffin wax blocks, 
sectioned at 5µ,after that  stained with hematoxylin and 
eosin and the light photomicrographs were taken with 
standard lietz Dialux 20 EB research microscope. The 
nematode larvae were recovered from the hemoceal and the 
body cavity of the infected crayfish, these larvae were 
washed several times in saline solution and kept in 
refrigerator for killing and stretching. The larvae were 
treated with 5% glycerol and 70% ethyl alcohol, then 
cleared in lacto phenol and lastly mounted in polyvinyl 
alcohol ( Whittlock, 1966) and light photomicrographs 
were taken. The mounted larvae were morphologically 
identified according to Anderson (1984) and Frantisek 
(1994). Statistical analysis was performed using SPSS 
program 14.0. 

 
3  Results 

Occurrence of protozoan parasite Epistylis cambari  in 
examined crayfish . 
     Statistical analysis of data in table (1) revealed that there 
were highly significant differences in percentage of 
infected crayfish with ectoparasitic protozoan  Epistylis 
cambari among different localities at Sharkia, Dakahlia and 
Kafr El-Sheikh Provinces. From 1474 examined fresh 
water crayfish Procambarus clarkii, 8 were found to be 
infected with Epistylis cambari on the gill filaments (Figs.1 
and 2)  with percentage of infection 0.54% . The total 
percentage of infection at Sharkia Province equal to 0.21% 
with infection rate 2  out of 974, the percentage of infection 
was 0%,1.8%,0% at Moias Canal, Zagazige, Kafr El-Hosr, 
Zagazige, and El-Azyzyia, Menia El-Kamh 
respectively.While in Mit-Ghamr City at Dakahlia Province  
was 0.57% with infection rate 2 out of 350, and in Kafr El-
Sheikh  Province was 2.7% with infection rate 4 out of 150 
crayfish.                                              
 
 Seasonal prevalence of protozoan parasites Epistylis 
cambari in examined crayfish. 
      Regarding to the seasonal prevalence of protozoan 
parasite Epistylis cambari  in examined crayfish at Sharkia, 
Dakahlia and Kafr El-Sheikh Provinces, the peak of 
infection at Sharkia Province was detected in summer 
(3.6%) and no infection detected in winter, spring and 
autumn (table 2 a). While at Dakahlia Province the peak of 
infection was detected in spring (1.14%) followed by 
summer (0.57%) and no infection detected in winter and 
autumn (table 2 b). At Kafr El-Sheikh Province the peak of 

infection was detected in spring (5.13%) followed by 
summer (3.8%) and no infection detected in winter and 
autumn (table 2c).                                                
 
Occurrence of nematode larvae Strongyloides stercoralis 
in examined crayfish.  
        A parasitological survey on 1474 crayfish collected 
from different canals at Sharkia , Dakahlia and Kafr El-
Sheikh Provinces revealed that 13 out of 1474 with the 
percentage of infection (0.88%) were infected by one or 
more parasitic nematode larvae Strongyloides stercoralis 
that were observed in hemoceol and body cavity of 
freshwater crayfish Procambarus clarkii . Table (3) show 
the occurrence and intensity of infection with Strongyloides 
stercoralis larvae in fresh water crayfish at different 
localities of  Sharkia , Dakahlia and Kafr El-Sheikh   
provinces .The percentage of infection at Sharkia Province 
was 0.31%( 3 out of 974) , the percentage of infection was 
0% ,  2.7% and 0% at Moias Canal, Zagazige, Kafr El-
Hosr,  Zagazige and El-Azyzyia, Menia El-Kamh 
respectively, while infection rate at Dakahlia Province was 
2.3% ( 8 out of 350) and the percentage of infection at Kafr 
El-Skeikh Province was 1.3%     ( 2 out of 150 ) . Statistical 
analysis of data in table (3) revealed that there were highly 
significant differences in percentage of infected crayfish 
with nematode larvae Strongyloides stercoralis  among 
different  localities at Sharkia, Dakahli and Kafr El- Sheikh 
Provinces.                                                                           
 
Seasonal  prevalence of  nematode  larvae  Strongyloides 
stercoralis  in examined crayfish. 
      Regarding to the  seasonal prevalence of  Strongyloides 
stercoralis larvae in examined crayfish at Sharkia, Dakahlia 
and Kafr El-Sheikh Provinces , the peak of  infection at 
Sharkia Province was detected in spring  (4.5 %) followed 
by summer  (2.6%) , and no infection detected in winter 
and autumn (table  4 a).  At Dakahlia Province the peak of 
infection was detected in summer (3.2%) followed by 
spring (1.7%),  the lowest one was observed  in  
autumn(1.5%) and  no infection was detected in winter 
(table 4 b). At Kafr El-Sheikh Province, the peak of 
infection was detected in spring (1.5%) followed by 
summer (1.3%) and no infection was detected in autumn 
and  winter (table 4 c).The common trend was that the 
infection rates peak in the warmer seasons of the year ( 
summer and spring) and no infection was detected in the 
colder seasons  (winter and autumn). 
 
Description of nematode larva. 
Order:  Rhabditida. 
Family: Strongyloididae. 
Genus: Strongyloides. 
         

A) Second rhabditiform larva, its body length is 0.2 
mm , it has a short buccal cavity and short esophagus . The 
posterior  tip of  this larva is blunter (Fig.3).                                                   

         B) The filariform larva of Strongyloides stercoralis is 
much longer and more slender than its rhabditioid stage, its 
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body length is about 0.6 mm . It is easily recognized by its 
long esophagus-equal in length to the intestine and by its 
blunt tail. This stage normally occurs in soil or in cultured 
feces. Other diagnostic characteristics include a prominent 
genital primordium, in addition a short buccal cavity 
(Figs.4,5 and 6). 

Table (1): Occurrence of protozoan parasite Epistylis 
cambari in examined crayfish in different localities at 
Sharkia, Dakahlia and kafr El-Sheikh Provinces. 

Table (2- a, b and c): Seasonal prevalence of protozoan 
parasite Epistylis cambari in examined crayfish in Sharkia , 
Dakhlia and Kafr El- Sheikh Provinces. 

Table (2 a) 

  Table (2 b). 

 

 

Table (2 c) . 

Figure (1):  light micrograph of  wet  preparation of gills  
showing Epistylis cambari (arrow) among the gill-
filaments (star) (400x). 

 

Figure (2): Light micrograph of gills  showing Epistylis 
cambari (arrow) among the gill filaments (H &E)(400x). 
 
Table (3): Occurrence of nematode larvae Strongyloides 
stercoralis in examined crayfish in different localities at 
Sharkia, Dakahlia and Kafr El-Sheikh Provinces. 

Spices Localities No. of 

examined  

specimens 

No. of 

infected  

specimens 

% of 

infectio

n 

Fresh water 

crayfish 

A) Sharkia 

Province 

974 3 0.31 

Procambarus 

clarkii 

1- Moias Canal 787 0 0 

2-kafr El-Hosr 110 3 2.7 

3-El-

Azyzyia,Menia 

El-Kamh 

77 0 0 

B) Dakhlia 

province 

350 8 2.3 

1-Mit-Ghamr 

city 

C) Kafr El-

Sheikh 

Province 

150 2 1.3 

Total  1474 13 0.88 

 
 

Spices Localities No. of 
examined 
specimens 

No. of 
infected 
specimen
s 

% of 
infection 

Fresh water 
crayfish 

A) Sharkia 
Province 

974 2 0.21 

 
Procambarus 
clarkii 

1- Moias 
Canal 

787 0 0 

2-kafr El-
Hosr 

110 2 1.8 

3-El- 
Azyzyia, 
Menia El-
Kamh 

77 0 0 

B) Dakhlia 
Province 

350 2 0.57 

1-Mit-
Ghamr city 
C) Kafr 
El-Sheikh 
Province 

150 4 2.7 

Total  1474 8 0.54 

Season Sharkia Province 

 No. of examined 
specimens 

No. of  infected 
specimens 

% of infection 

Spring  35 0 0 

Summer  56 2 3.6 

Autumn  11 0 0 

Winter  8 0 0 

Total  110 2 1.8 

Season Dakhlia  Province 

 No. of examined 
specimens 

No. of  infected 
specimens 

% of infection 

Spring  88 1 1.14 

Summer  175 1 0.57 

Autumn  66 0 0 

Winter  21 0 0 

Total  350 2 0.57 

Season Kafr El-Sheikh Province 

 No. of examined 

specimens 

No. of  infected 

specimens 

% of infection 

Spring 39 2 5.13 

Summer 52 2 3.8 

Autumn 40 0 0 

Winter 19 0 0 

Total 150 4 2.7 
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Table (4-a, b and c): Seasonal prevalence of nematode 
larvae Strongyloides stercoralis in examined crayfish in 
Sharkia, Dakhlia and Kafr El-Sheikh Provinces. 
Table (4 a). 
 

Season Sharkia Province 

 No. of 

examined 

specimens 

No. of  

infected 

specimens 

% of  infection 

Spring  22 1 4.5 

Summer  75 2 2.6 

Autumn  9 0 0 

Winter  4 0 0 

Total  110 3 2.7 

 
Table (4 b). 

Season Dakhlia Province 

 No. of 

examined 

specimens 

No. of  

infected 

specimens 

% of  infection 

Spring  59 1 1.7 

Summer  189 6 3.2 

Autumn  65 1 1.5 

Winter  37 0 0 

Total  350 8 2.3 

 
Table (4 c). 
 

Season Kafr El-Sheikh Province 

 No. of 

examined 

specimens 

No. of  

infected 

specimens 

% of  infection 

Spring 66 1 1.5 

Summer 75 1 1.3 

Autumn 7 0 0 

Winter 2 0 0 

Total 150 2 1.3 

 
 
 

 
Figure (3): Light micrograph of second rhabditidiform 
larva of Strongyloides stercoralis  (200x) 

 
Figure (4): Light micrograph of the anterior region of  
filariform larva of Strongyloides stercoralis with a 
prominent  genital primordium (arrow),  (200x). 

Figure (5): Light micrograph of  esophagus –intestine 
juncture (arrow) in the mid region of the body of filariform 
larva of  Strongyloides stercoralis (200x). 

 
Figure (6): Light micrograph of  the tail region of 
filariform larva of Strongyloides  stercoralis (200x). 
 
 
4  Discussion 

The purpose of this study was to investigate the 
presence of parasitic infection in the fresh water 
crayfish Procambarus clarkii. Crayfish is scaly 
crustacean animal, which has invaded the territorial 
water recently and becomes a matter of debate among 
researchers. Procambarus clarkii now represents a 
problem to the Egyptian fishermen , farmers and for 
the River Nile environment. It causes a lot of damage 
to the fisheries of the Nile by attacking the fry and 
damaging the nets of the fishermen, also they destroy 
the roots and shoots of some crops (Soliman et al., 
1998). Thus, it represented a new challenge to the 
local environment. However, as can be observed in 
other countries, it could be biologically managed 
through fishing and consumption as a cheap source of 
food.  
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Crayfish acts as reservoir or carrier of many 
parasites to fish & man. Several external nematodes 
have been reported on crayfish, these can be 
considered to be free-living epibionts with limited 
impact on host survival (Jones and Lawrence, 2001; 
Edgerton et al., 2002). Truly parasitic nematodes are 
normally found internalized within crayfish, either 
encysted in the muscle or encapsulated on the 
intestinal wall; to date few parasitic nematodes have 
been reported in crayfish that acting as intermediate 
host in all cases ( Longshaw, 2011).These include the 
human pathogen Gnathostoma spinigerum in Japan 
and the rat lung worm, Angiostrongylus cantonensis 
in the USA  (Rachford, 1975; Moravec, 2007). 
Strongyloides stercoralis  is a parasitic nematode that 
is classified under genus Strongyloides which 
contains 53 species and found as adult in the mucosa 
of the small intestine in  mammals (Speare, 1989). S. 
stercoralis  was  identified by  (Anderson,1984) and 
(Frantisek,1994), and this nematode  can parasitize  
human where the  adult  stage lives in tunnels in the 
mucosa of the small intestine (Safer et al., 2006). The 
infected people exhibit a symptomatic infection 
,these symptoms include dermatitis, swelling, itching 
and mild hemorrhage at the site where the skin has 
been penetrated. S. stercoralis has a very high 
prevalence in societies where fecal contamination of 
soil and water was reported (Segarra-Newnham, 
2007). Hence, it is a very rare infection in developed 
economies. In developing countries, like Egypt, it is 
less prevalent in urban areas than in rural areas where 
sanitation standards are poor. In this study, the 
overall infection rate with the larval stages of S. 
stercoralis in examined fresh water crayfish was 13 
out of 1474 (0.88%). Higher percentage of crayfish 
harbor Angiostrongylus cantonensis  larvae was 
recorded by Raef et al., 2003 ( 2%, 4 out of 200). In 
addition,  (Fayek et al., 1999) reported that (2.6%) 
were infected with one or more parasitic nematode.  

A variety of  Protozoa moves about or attach to 
the body surface and gills of crayfish (Johnson, 
1983). Ciliated protozoan are commonly associated 
with crayfish and are found on pleopodes, telsons, 
gills and carapace (Sprague and Couch, 1971; 
Morado, 1995).The life cycles are direct and 
reproduction is normally through binary fission or 
budding. Ectocommensal infestation of the gills  of 
the crayfish examined in this study with a ciliated 
protozoan Epistylis cambari was common. In another 
study, carried out on red swamp crayfish 
(Procambarus clarkii), found that the elevated 
presence of Epistylis sp. was associated with low 
dissolved oxygen concentration and high organic 
pollution ( Quaglio et al., 2004). The low incidence 
of E. cambari in the current study could be related to 
the optimal environmental conditions and water 
quality. Quaglio et al., (2006) recorded that ( 12.2%) 
were infected with Epistylis sp., where in the present 

study, the results revealed that ( 0.54% ) of the 
examined crayfish were infected  with  E. cambari  
Azevedo et al., (2014), described the first record of 
an epibiont protozoan Epistylis sp. attached to 
crustacean Ergasilus chelangulatus in Brazil. 
Ramadan (1997), reported that the protozoan 
parasites E. cambari caused excessive accumulation 
of mucus , edema and cellular degeneration of gill 
filaments of crayfish. 

The high rate of infection was observed in the 
warmer months (summer and spring), providing 
suitable conditions for the development of crayfish. 
This time interval is characterized by high ecdysiasts 
that results in the softening of the exoskeleton of the 
crayfish, rendering them subject to infestation (Chi et 
al., 2015 ).         
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