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Dactylogyrids (Dactylogyridae: Monogenea) on Common 
Carp (Cyprinus carpio L.) in Freshwaters of Iran and 

Description of the Pathogenicity of D. sahuensis  

B. Jalali1* and M. Barzegar2  

ABSTRACT 

Common carp is infected by five Dactylogyrus spp in both pond and natural lake habi-
tats in Iran, namely D. extensus D. anchoratus, D. achmerovi, D. vastator and D. 
sahuensis. Fry and fingerlings are more sensitive to infection and their sensitivity is 
increased with the higher density of fishes usually found in ponds. General gill lesions in 
dactylogyrosis are quite similar but there are few differences in local lesions among 
Dactylogyrus spp infecting common carp. In this paper, the geographical distribution of 
Dactylogyrus spp of common carp is presented and the gill histopathology caused by D. 
sahuensis is described and discussed.  
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INTRODUCTION 

Common carp occur naturally in the Cas-
pian sea basin and the Tedzhen River, but 
are also cultivated. The farming of com-
mon carp started in Iran at least 40 years 
ago in ponds situated in the north of the 
country, but now the fish species has been 
widely transplanted to different regions of 
the country for farming purposes, both in 
fish ponds and natural lakes [4]. During the 
period of rearing, the common carp is in-
fected by many parasites, either within 
their direct life cycle (Monogenea and most 
Protozoa) or their indirect life cycle (Dige-
nea and Cestoda). During this investigation 
into monogenean parasites on freshwater 
fishes of Iran, common carp was found to 
be infected by five Dactylogyrus species, 
some of which are highly pathogenic, espe-
cially for fry and fingerlings cultured in 

ponds. In the present paper, the distribution 
of Dactylogyrids infecting  common carp  
in Iran are introduced and the pathogenicity 
of D. sahuensis is compared with the other 
Dactylogyrids of common carp and is 
disscussed for the first time.   

MATERIALS AND METHODS 

The present research work was started in 
1990 [6] and continued till 2002 [10]. Alto-
gether, 250 specimens of common carp of 
various sizes and of different ages were col-
lected in different localities from fish ponds, 
hatcheries and natural lakes in Iran and also 
from the southern part of Caspian Sea where 
they were caught along with Caspian frisian 
roach and other cyprinids by gill net and 
beach seine. Parasites were collected under a 
microscope at a magnification of x 60-100.  
Monogeneans were picked up live by a pi-
pette from the scraping, placed under a cov-
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erslip and fixed in an ammonium picrate 
solution according to Gussev’s method [5].  
Histological studies were performed only on 
the gills of common carp damaged by D. 
sahuensis. The majority of samples were 
collected from pond farms and the rest were 
obtained from laboratory stock. During ex-
amination, the fish gills were divided into 
two parts, one half was examined in an un-
treated state for gross and microscopic le-
sions and the other half was fixed immedi-
ately in 10 % formalin for histopathological 
processing. The fixing solution was diluted 
to 4 % after 4 to 24 hours, washed for 24 
hours and dehydrated in graded ethanol. 
Samples were sectioned parallel to their lon-
gitudinal axis. A few sections were cut in the 
plane of the lamella or transversally. The 
methods used for histological examination 
are based on Roberts [16].  

 

RESULTS 

The results of the present papers are given 
in Tables 1 and 2. 

Five Dactylogyrus spp. (D. extensus, D. 
anchoratus, D. vastator, D. achmerovi and 
D. sahuensis) infect common carp in both 
pond culture and natural lakes [1, 2 and 6]. 
Among them, D. extensus was the most 
prevalent in adult fish (18-29cm) and D. 
vastator and D. anchoratus in fingerlings (3-
8 cm) [3, 6, 7, 8, 9 and 10]. Apparently, 
there is a tolerance of D. extensus to salinity 
and water temperature fluctuation, which 
enable it to exist in different habitats, while 
the sensitivity of D. vastator Prevents it 
from being highly prevalent. Furthermore, 
D. achmerovi was found in the gills of 
common carp in Anzali lagoon [1]. The sur-
vey on Dactylogyrus spp in the gills of adult 
fish in the Caspian Sea brackish water shows 
that D. extensus was the only species found 
in the gills of adult fish in the Caspian Sea 

Table 1. Known Dactylogyrus spp found in cultured common carp in Iran. 
 

Dactylogyrus spp 
Guilan 

(Sangar) 
Mazandaran 
(Sameskandeh) 

Esfahan 
(Lavark and 
Karaskan) 

Guilan 
(Anzali 
lagoon)

a
 

Khozestan 
(Shahid 
Maleki) 

 
Tehran 

D. achmerovi Gussev, 1955       
D. anchoratus Dujardin, 1845 + + + + +  
D. extensus Mueller et Van  
Cleave, 1932 

+ + + + +  

D. sahuensis Ling, 1965  +     
D. vastator Nybelin, 1924 +   +  + 
a Pen culture 

 

Table 2. Known Dactylogyrus spp found in common carp in natural waters of Iran. 

Dactylogyrus spp Caspian 
sea 

Kordestan 
(Zarivar lake) 

Sistan 
(Hamoon 

lake) 

Guilan 
(Anzali 
lagoon) 

Fars 
(Kaftar 
lake) 

Esfahan 
(Zayande-

hrood river) 
D. achmerovi Gussev, 
1955 

   +   

D. anchoratus Dujardin, 
1845 

  + + +  

D. extensus Mueller et 
Van Cleave, 1932 

+ + +  + + 

D. sahuensis Ling, 1965       
D. vastator Nybelin, 
1924 

  + +   
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ecosystem [9]. Despite frequent infections 
with the above monogeneans, no pathologi-
cal changes were observed on naturally 
occurring, fresh-water infected fishes. Cul-
tured fish, especially fingerlings, however, 
often showed disease symptoms and altera-
tions in the gill filaments. Among them, the 
diseases of common carp caused by D. ex-
tensus and D. vastator correspond to these 

symptoms, which were described by Pa-
perna [14] and Prost [15]. Similarly, 
alterations caused by D. lamellatus on the 
gills of the grass carp resembled the ones 
detailed by Molnar [11]. 

Besides these cases, there is record of a se-
rious infection caused by D. sahuensis with 
severe pathological changes appearing on 
the gills of the common carp. The present 

 
 

Figure 1. Attachment of D. sahuensis to the gill filaments. Anchors are pierced 
into the basis of the secondary lamellae. Histological section. H. and E. x400. 

 
 

Figure 2. Degeneration in the gills of common carp due to D. sahuensis infection. 
See the desquamated cells around worms and free sera between lamellae. histo-
logical section. H. and E. x200. 
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survey shows that D. sahuensis infection is 
not very common in Iranian fishponds. In 
most cases this infection occurs without dis-
ease symptoms. In experimental conditions 
however, D. sahuensis infection evoked se-
rious pathological changes on the gills of the 
fingerlings.  

While raising fingerlings of common carp 
of 3-5 cm for experimental purposes, the 
disease occurred and losses appeared in the 

aquarium. After dissecting the fish, serious 
infection of gill by D. sahuensis was found 
in every case. The hemibranches of the gills 
of the affected fish harbored 40 to 300 
specimens of D. sahuensis each. In one case 
the monogenean infection was accompanied 
by chilodonella infection as well. In gross 
examination, the gills were pale and anae-
mic, covered by thick mucus. Worms were 
also found attached to the filaments, initially 

 
 

Figure 3. D. sahuensis piercing its anchor into lamellae. Close to the worm telangiec-
tasia of the capillary of the lamellae is seen. Histological section. H. and E. x400. 

 
 

Figure 4. Proliferation epithelium grows over the gill lamellae due to D. sahuen-
sis infection. Histological section. H. and E. x200. 
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in the middle region. Fish infected only with 
a moderate number of D. sahuensis (30-50 
specimens in one fish) showed histological 
changes only at the attaching points of opis-
tohaptor (Figure 1). At this site the parasite 
was located between two neighboring sec-
ondary lamella, boring their anchors into the 
basally located multilayered epithelium. In 
most cases anchors were fixed only in the 
epithelium (Figure 2). In other cases, how-
ever, they reached the propria layer and the 
connective tissue covering the cartilaginous 
gill rays of the primary filaments. Among 
the general changes in these cases, only a 
moderate proliferation of the epithelium be-
tween secondary lamella was recorded.  In 
heavy infections, over 100 specimens of D. 
sahuensis were found in the gills of infected 
fish and local and general lesions were also 
found in the gills. Local lesions were similar 
to the mild infections and they were charac-
terized by deep holes at the parasites point 
of attack. At these sites (Figure 3, 4, 5 and 
6), the multilayered epithelium covering the 
primary filaments became thin in great con-
trast with the space between the neighboring 
lamella, which was filled with proliferating 

cells. General gill lesions were comprised of 
degenerative tissue defects, hemorrhages, 
necrosis, atrophy and cell proliferation, but 
the appearance of these symptoms was dif-
ferent in all cases. 

In less severe cases the degenerative 
changes were dominant. The epithelium of 
the secondary lamella were damaged, de-
generated and underwent cytoplasmic disin-
tegration and karyolysis. In more severe 
cases, degeneration and proliferation were 
seen at the same ime. Degeneration was 
characterized by the disintegration of the 
superficial epithelium cells, which lost their 
normal appearance, both nucleus and the 
cytoplasm became swollen and they under-
went aryolytic degeneration (Figures 2 and 
3). Proliferative changes appeared in the 
proliferation of the multilayered epithelium 
between filaments, and the epithelium grew 
over the level of the secondary lamella, 
forming lamellae processes comprising 3 to 
6 (Figures 3, 5 and 6) or in rare cases cover-
ing a large part of the primary filament (Fig-
ure 4). In the latter case, a proliferative 
epithelial tissue composed of cells with 
swollen nuclei and disintegrated plasma 

 
 

Figure 5. At the attachment of the D. sahuensis deep holes are formed due to degen-
eration of the lamellae 3 to 5 lamellae grows together. Histological section. H. and E. 
x400. 
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covered the remnant or capillaries of the 
primary lamellae (Figure 4). At the damaged 
end of the secondary lamella, telangiectasia 
of the capillaries developed (Figures 3 and 
6). Inside the copious mucus covering the 
filament, extravascular red blood cells were 
found. At the attachment sites where the 
parasites fixed themselves to the gill fila-
ments, characteristic depressions were 
formed in which the haptor of the parasite 
and the hooks were recovered (Figures 5 and 
6). The tip of the anchors reached the pro-
pria layer and often damaged the capillaries 
at the basis of the lamellae. Hooks, however, 
pierced only into the epithelial cells, causing 
damage to the superficial cells. 

DISCUSSION 

The gross and microscopic lesions caused 
by D. sahuensis resemble the damage done 
by D. vastator and D. lamellatus in many 
respects, but there are significant differences 
as well. Local degeneration seemed to be 
caused by the attachment and feeding of D. 
sahuensis and is most intensive around the 
attachment site of the parasites. Hemor-

rhages and formations of depressions in 
filaments seem to be due to the mechanical 
damage of the anchors and hooks, while the 
proliferation of the multilayered epithelium 
is assumed to be caused by the feeding 
mechanism of these parasites. On the basis 
of histophathological findings, it is sug-
gested that D. sahuensis can occasionally 
become a similar pathogen to carp finger-
lings as the better studied common carp 
monogeneans such as D. vastator or D. ex-
tensus. In the case of Dactylogyrus vastator, 
Wunder [17] and Paperna [13] described 
clubbing of primary filaments which means 
the formation of primary filaments and the 
loss of secondary lamellae. Molnar [11 and 
12] who studied D. lamellatus infection in 
grass carp and Ancyrodiscoides vistulensis 
infection of the European catfish, found a 
similar phenomena. This author described 
also the adhesion of the primary filaments, 
which resulted in the formation of thick 
clubs. Prost [15] found neither adhesion nor 
clubbing of the filaments with D. extensus 
and D. anchoratus infections in the common 
carp. She described local proliferations on 
the affected parts of the filaments. In D. sa-
huensis infection, no adhesion of the fila-

 
 

Figure 6. Due to D. sahuensis infection the gills are covered by copious mucus and 
extravasacular red blood cells. Telangiectasia of the damaged capillaries is com-
mon. Histological section. H. and E. x200. 
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ments were observed and the symptoms are 
more in accordance with changes described 
by Prost [15] for D. extensus. However, a 
specific alteration only for D. sahuensis in-
fection was recorded, which was character-
ized by the adhesion of some neighboring 
secondary lamellae.   
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 ماهي کپور معمولي در ايران و داکتيلوژيروسهاي جنس  گونه
 داکتيلوژيروس ساهونزيسبيماري زايي 

  برزگر. جلالي و م.ب

 چكيده

ماهي آپور معمو لي  در استخرهاي پرورشي و نيز 
 گونه انگل مونوژن شامل ٥هاي طبيعي بوسيله  درياچه

، داآتيلوژيروس آنكوراتوس، داآتيلوژيروس اآستنسوس
 وتيلوژيروس اخمرووي، داآتيلوژيروس واستاتور داآ

بچه ماهيان نورس . شوند  آلوده ميداآتيلوژيروس ساهونزيس
و انگشت قد حساسيت بيشتري به اين عفونت داشته و اين 

. رود حساسيت با افزايش تراآم در استخرها بالا مي
هاي مختلف  هاي عمومي در آبشش  ناشي از گونه آسيب

هاي  به است، اما در ارتباط با آسيب مشاداآتيلوژيروس
هاي اندآي بسته به گونه انگل در آبشش ديده  موضعي تفاوت

در اين مقاله آسيب شناسي سلولي و بافتي ناشي از . شود مي
 تفسير شده و در براي اولين بار داآتيلوژيروس ساهونزيس

 . گردد مورد آن بحث مي
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