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INTRODUCTION

Trichodinid Ciliophorans are one of the 
most common and widely dispersed groups of 
symbionts as parasites of aquatic invertebrate 
and vertebrate hosts (VAN AS & BASSON, 1989). 
The taxonomy of Trichodinids is based on the 
structure and the appearance of the adhesive 
disc and number and size of its constituents. 
All of these features can be revealed only 
by the silver impregnation technique of Klein 
(KLEIN, 1958). Consequently, the numerous spe-
cies identified early without silver techniques 
are inadequately described (LOM & DYKOVA, 
1992). Today, ten genera are described within 
the family Trichodinidae. The genus Trichodina 
Ehrenberg, 1838 is the largest of this family; 
more than 200 species have been described 
from fish (ASMAT et al., 2005). Trichodinids have 

 During a parasitological survey in Ghar El Melh Lagoon in Tunisia, 108 flathead mullet (Mugil 
cephalus L., 1758) were investigated for protozoan ectoparasites. Trichodina puytoraci Lom, 1962 
infecting the gills of the examined fish were isolated and reported for the first time from this locality. 
The overall infestation prevalence and mean intensity level were 22.42 % and 70 ± 8.1 trichodinids 
per fish, respectively. The highest prevalence was observed in spring. The relationship between 
host’s size and parasite prevalence was significant. The histopathological study revealed that M. 
cephalus heavily infested by T. puytoraci exhibited serious lesions such as hyperplasia of the epi-
thelial cells, fusion and necrosis of secondary lamellae. 

a direct life cycle and they reproduce by binary 
fission. Most trichodinids are not pathogens, but 
under certain environmental conditions or when 
the fish are stressed by other factors, the parasite 
increases greatly its rate of infestation among 
fish and can become pathogenic and cause mass 
mortality of infested hosts. According to KHAN 
(2004), outbreaks and mass mortality of Atlantic 
cod (Gadus morhua) associated with Trichodina 
murmanica infection was reported in a coast-
al embayment of Newfoundland. The lesions 
most induced by this parasite are hyperplasia 
and necrosis of the epidermal cells (PADNOS & 
NIGRELLI, 1942; DAVIS, 1947; SARIG, 1971; HAS-
SAN, 1999).

Trichodina puytoraci was originally 
described from mugilidae fish from the Roma-
nian Black Sea coast (LOM, 1962). Later, this spe-
cies has been reported from Mugil cephalus L., 
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1758; Liza aurata Risso, 1810 and Liza saliens 
Risso, 1810 from different geographic locali-
ties (BYKOVSKAYA-PAVLOVSKAYA et al., 1964; 
KINNE, 1984; GRUPCHEVA et al., 1989; ÖZER & 
ÖZTÜRK, 2004; AL-BASSEL et al., 2007). However, 
the pathogenecity of this parasite has not been 
reported previously.

The present study reports for the first time 
the presence of Trichodina puytoraci on the gills 
of Mugil cephalus from Ghar El Melh Lagoon in 
northern Tunisia. The objectives were: descrip-
tion of T. puytoraci morphology; evaluation of 
the seasonal infestation rate in fish; assessment 
of the influence of the host’s size on the parasit-
ism; evaluation of histopathological changes 
caused by the ciliate.

MATERIAL AND METHODS

Fish were collected by nets from Ghar 
El Melh Lagoon situated in northeast Tunisia 
(37°10 N and 10°09 E) that communicates with 
the Mediterranean Sea by 3 open channels. This 
lagoon is characterized by a surface area of 3000 
ha, a salinity ranging between 33.7-38.2 ‰ and 
1 m depth.

A total of 108 Mugil cephalus were exam-
ined in the period from May 2007 to April 
2008. Wet smears of gills were prepared and 
examined for the presence of Trichodinids. In 
positive samples, the smears were air dried and 
impregnated with a 2% aqueous solution of sil-
ver nitrate (AgNO3) for 8 min and exposed to 
UV light for 20 min according to Klein’s dry sil-
ver method (KLEIN, 1958) for observation of the 
adhesive disc. Examination of prepared slides 
and photographs was made by using a Nikon 
E600 microscope. Measurements of body, adhe-
sive disc, central circle, denticulate ring, den-
ticles, central part and border membrane were 
made according to the recommendations of LOM 
(1958), WELLBORN (1967) and VAN AS & BASSON 
(1989). All measurements are given in microns 
and based on 20 trichodinid specimens. For his-
tological study, gills were fixed in 4% formalde-
hyde and processed using standard techniques 
with Hematoxylin-Eosin staining.

The prevalence and mean intensity levels of 
the trichodinids were determined according to 

BUSH et al. (1997). χ ² test was conducted to evalu-
ate the influence of the host’s size on parasite 
prevalence. 

RESULTS AND DISCUSSION

Morphology

Throughout the investigation period, Tri-
chodina puytoraci was identified from the gills 
of Mugil cephalus for the first time in Tunisia. 
The specimens of T. puytoraci (Figs. 1,2) were 
characterized as of medium size, 47.2-54.4 
(49.03 ± 2.02) µm in diameter. Adhesive disc 
concave, 41.6-52 (45.36 ± 3.6) µm in diameter. 
Central circle dotted with small particles, irregu-
larly rounded. Denticulate ring, 28-32 (29.63 ± 
1.72) µm in diameter, consists of 25-28 denticles 
with 7-8 radial pins per denticule. Denticles 
blade of 4.8-5.6 (4.9 ± 0.72) µm in length, broad 
and occupies most of the area between y-axes 
with distal surface parallel to border membrane 
when situated close it. Central part robust, 
2.5-3 (2.6 ± 0.10) µm in width. The ray 6.4-7.2 
(6.82± 1.28) µm is straight and slender of the 
same thickness throughout with rounded end. 
The denticule morphology and dimensions of T. 
puytoraci recorded in this study are similar to 
those reported by other authors (LOM, 1962; BYK-
OVSKAYA-PAVLOVSKAYA et al., 1964; GRUPCHEVA 
et al., 1989; ÖZER & ÖZTURK, 2004; AL-BASSEL et 
al., 2007).

Fig. 1: Photomicrograph of silver nitrate impregnated 
adhesive disc of Trichodina puytoraci from the gill of 
Mugil cephalus. (scale bar = 12 µm)
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Parasite seasonal dynamics

The prevalence and mean intensity levels 
of T. puytoraci are variable with respect to the 
season. The prevalence increases from 8% in 
autumn, reaches a peak value of 36.66% in 
spring and then decreases to 3.33 % in summer 
(Fig. 3). The mean intensity increases from 30 
± 2.5 in autumn to 150 ± 22.5 in spring, then 
decreases to 10 ± 1.8 in summer (Fig. 3). Many 
authors have reported that trichodiniasis was 
prevalent throughout the year with a maximum 
rate of infestation during spring and winter 
(MCARDLE, 1984; ABU EL-WAFA, 1988; EL-KHATIB, 
1989; HASSAN, 1999). Nevertheless, it seems that 
the presence of Trichodinids is closely linked to 
environmental conditions, particularly to tem-
perature and salinity. In this study we noted 

Fig. 2. A: Line drawing of T. puytoraci species; da: diameter of the adhesive disc; db: diameter of the body; dcc: central 
circle diameter; ddr: diameter of denticule ring; B: Schematic drawing of the denticule of T. puytoraci; nrp: number 
of radial pins; L: denticle length; S: central part length; X: blade length; Y: ray length. (Bar= 10 µm)

that the highest prevalence and mean intensity 
level of T. puytoraci are recorded during spring, 
which correspond to the multiplication season 
for Trichodinids, while the lowest infestation 
rate occurred in summer. This is due to the fact 
that the high temperature of water in summer 
(29.33°C) prevents the proliferation of Trichodi-
nids. It seems that the average temperature of 
water during spring (18.06 °C) favours the mul-
tiplication of T. puytoraci. 

To study the influence of host’s size on 
parasite prevalence, samples of Mugil cephalus 
measuring between 23 and 33 cm were grouped 
into 5 size classes of 2 cm amplitude and com-
posed of N fish. The prevalence of T. puytoraci 
ranged from 6.89 % in the 29-31 cm class (N= 
29) to 27.27 % in the 23-25 cm class (N= 11). 
The prevalence in the 25-27cm class (N = 31) 
and 27-29 cm class (N= 28) were 22.58% and 
10.71%, respectively. Small fish between 23 
and 25 cm were highly parasitized, while those 
belonging to the 31-33 cm class (N = 8) were 
not infested. We observed a gradual decrease 
in prevalence with the increase of fish size. 
This was further confirmed by a statistically 
significant difference (χ ² = 9.66> 9.38) at the 
significance level of 95%, when comparing the 
parasitic frequencies to the size classes. It seems 
that young fish are more susceptible to the para-
site than adults. This can be explained by the 
increase of the immune response with the age 
of the fish. In fact, fish can develop a specific 
immune response against pathogenic parasites 

Fig. 3. Seasonal infestation prevalence (%) and mean 
intensity levels of Trichodina puytoraci
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and over time this immune response becomes 
more intense and longer (DICKERSON & CLARK, 
1996).

Trichodinid histopathology

Generally, the host response to ciliate infec-
tion was an inflammatory response. In the 
present study, the infestation with T. puytoraci 
caused serious pathological lesions in gills such 
as proliferation of the epithelium and fusion of 
secondary lamellae (Fig. 4A), hypertrophy and 
hyperplasia (Fig. 4B), degenerative and necrotic 
changes in the epithelium of secondary lamel-
lae (Fig. 3C) and aneurysm in the apical region 

of the secondary lamellae (Fig. 4D). These 
pathogenic effects caused by T. puytoraci on 
Mugil cephalus are reported for the first time in 
this study. However, previous researchers have 
reported similar clinical symptoms (hypertro-
phy, hyperplasia and fusion of secondary lamel-
lae etc.) in other fish caused by Trichodinids in 
cases of sever infestation (PADNOS & NIGRELLI, 
1942; DAVIS, 1947; SARIG, 1971; HASSAN, 1999).

In conclusion, the T. puytoraci parasite of M. 
cephalus from Tunisian waters can become very 
pathogenic in particular environmental condi-
tions, especially in spring when the temperature 
was favourable for Trichodinid proliferation. 
Young fish are affected to a greater degree by 
this species and are more susceptible than adults.

REFERENCES

AL-BASSEL, D.A., A.S. ABDEL-BAKI & M.S.ATWA. 
2007. Trichodinid ectoparasites (Ciliophora: 
Peritrichia) of Mugil cephalus Linnaeus, 

1758 from Lake Qarun, Egypt. J. Aquat. 
Biol. & Fish., 11 (4): 13- 26.

ASMAT, G.S.M., F. AFROZ & N. MOHAMMAD. 2005. 
Four new species of Trichodina Ehren-
berg, 1830 (Ciliophora: Trichodinidae) from 

Fig. 4: Histological sections of infested gills showing the pathological lesions of T. puytoraci. A: Fusion of two secondary 
lamellae (T. puytoraci indicated by arrow); B: Pronounced hyperplasia in secondary lamellae; C: Degenerative and 
necrotic changes (*) in the epithelium; D: Aneurisms (arrow) in the apical region of secondary lamellae. (H&E 400x)



19Yemmen et al.: Seasonality and histopathology of T. puytoraci Lom, 1962 from Tunis...
 

Bangladeshi fishes. Res. J. Agric. Biol. Sci., 
1: 23-29.

ABU EL-WAFA, S.A.D. 1988. Protozoa parasites of 
some freshwater fishes in Behera Governo-
rate. M. S. Thesis, Alexandria University.

BUSH, A.O., K.D. LAFFERTY, J.M. LOTZ & A.W. 
SHOSTAK.1997. Parasitology meets ecology 
on its own terms: Margolis et al. revisited. J. 
Parasitol., 83: 575-583.

BYKOVSKAYA-PAVLOVSKAYA, I.E., A.V. GUSEV, 
N.A. DUBININA, T.S. IZYUMOVA, I.L. SMIR-
NOVA, G.A. SOKOLOVSKAYA, G.A. SHTEIN, 
S.S. SHULMAN & V.M. EPSHTEIN. 1964. Key to 
parasites of freshwater fish of the U.S.S.R. 
Part I, Translated by Israel Program for Sci-
entific Translations, Jerusalem, pp. 180-21.

DAVIS, H.S. 1947. Studies of the protozoan para-
sites of freshwater fish. Fisheries Bulletin. 
US Fish, and Wild-Life Service, 41: 1-29. 

DICKERSON, H.W. & T.G. CLARK. 1996. Immune 
response of fishes to ciliates. J. Fish Dis., 6: 
106-120.

EHRENBERG, C.G. 1838. Die Infusionsthierchen 
als 16. vollkommene Organismen. Ein Blick 
in das tiefere organische Leben der Natur. 
Leipzig: Leopold Voss, 547 pp.

EL-KHATIB, N.R.H. 1989. Some studies on ectopar-
asitic infestation in freshwater fishes. M.S. 
Thesis, Cairo University.

GRUPCHEVA, G., J. LOM & I. DYKOVA. 1989. Tri-
chodinids (Ciliata: Urceolariidae) from gills 
of some marine fishes with the description 
of Trichodina zaikai sp. n. Folia Parasitol., 
36: 193-207.

HASSAN, M.A.H. 1999. Trichodiniasis in Farmed 
Freshwater Tilapia in Eastern Saudi Arabia. 
J.  KAU: Mar Sci., 10: 157-168.

KHAN, R. A. 2004. Disease outbreaks and mass 
mortality in cultured Atlantic cod, Gadus 
morhua L., associated with Trichodina mur-
manica (Ciliophora). J Fish Dis., 27: 181-
184.

KLEIN, B.M. 1958. The dry silver method and its 
proper use. J. Protozool., 5: 99-103.

KINNE, O. 1984. Diseases of Marine Animals. 
Biologische Anstalt Helgoland, Hamburg, 

pp. 157-161.
LOM, J. 1958. A contribution to the systematic and 

morphology of endoparasitic trichodinids 
from amphibians, with a proposal of uni-
form specific characteristics. J. Protozool., 
5: 251-263.

LOM, J. 1962. Trichodinid ciliates from fishes of 
the Rumanian Black Sea Coast. Parasitol., 
52: 49-61.

LOM, J. 1970. Trichodinid ciliates (Peritrichida: 
Urceolariidae) from some marine fishes. 
Folia Parasitol., 17: 113-125.

LOM, J. & I. DYKOVA. 1992. Protozoan Parasites 
of Fishes. Developments in Aquaculture and 
Fisheries Science, Vol. 26. Elsevier, Amster-
dam, 315 pp. 

MCARDLE, J.F. 1984. Trichodina as cause of mor-
talities in cage reared Rainbow trout and 
Salmon. Bul. Europ. Ass. Fish Pathol., 4: 
3-6.

ÖZER, A. & T. ÖZTÜRK. 2004. Trichodina puytoraci 
Lom, 1962 and Trichodina lepsii Lom, 1962 
(Peritrichida: Ciliophora) infestations on 
mugilids caught at the Black Sea Coast of 
Sinop, Turkey. Turk. J. Zool., 28: 179-182.

PADNOS, M. & R.F. NIGRELLI. 1942. Trichodina 
spheroidesi and Trichodina hatti spp. nov. 
parasitic on the gills and skin of malne fiin, 
with special reference to the life history of 
Spheroidesi. Zoologica., 27: 65-72.

SARIG, S. 1971. Diseases of Fish. Book 3: The 
prevention and treatment of diseases of 
warm water fish under subtropical condi-
tions with special emphasis on intensive fish 
farming. Eds Sniezko S.F. and H.R. Axelrod. 
T.F.H. publications” Hong Kong.

VAN AS, J.G. & L. BASSON. 1989. A further con-
tribution to the taxonomy of Trichodinidae 
(Ciliophora: Peritrichida) and a review of 
the taxonomic status of some ectoparasitic 
trichodinids. Syst. Parasitol., 14: 157-179. 

WELLBORN, T.L. J.R. 1967. Trichodina (Ciliata: 
Urceolariidae) of freshwater fishes of the 
Southern United States. J. Protozool., 14: 
399-412.

Received: 15 June 2010
Accepted: 26 November 2010



20  ACTA ADRIATICA, 52(1): 15 - 20, 2011

Sezonska pojava i histopatologija parazita Trichodina puytoraci 
Lom, 1962  na ciplu glavašu (Mugil cephalus) iz Tunisa

Chiraz YEMMEN*, Mohamed Hédi KTARI i Sihem BAHRI

Odsjek biologije, Fakultet znanosti, Sveučilište u Tunisu, El-Manar 2092, Tunis

*Kontakt adresa, e-mail: chiraz_yemmen@yahoo.fr

SAŽETAK
 

Tijekom parazitološkog pregleda 108 primjeraka cipla glavaša (Mugil cephalus L., 1758) u Ghar 
El Melh Laguna u Tunisu, istraživani su ektoparaziti iz grupe protozoa. Škrge pregledanih riba bile 
su zaražene s parazitom Trichodina puytoraci Lom, 1962 koji je izoliran i utvrđen po prvi put za 
ovaj lokalitet. Ustanovljena je ukupna prevalencija zaraze (22,42%) i srednja razina intenziteta (70 
± 8,1) trichodinida po primjerku. Najveća prevalencija uočena je u proljeće. Odnos između veličine 
domaćina i rasprostranjenosti nametnika je bio značajan. Histopatološka studija otkrila je da je cipal 
glavaš, M. cephalus, teško zaražen parazitom T. puytoraci, izložen ozbiljnim promjenama kao što 
su hiperplazija epitelnih stanica te spajanje i nekroza sekundarnih lamela.

Ključne riječi: Trichodina puytoraci, Mugil cephalus, pretežito, prosječni intenzitet,   
                      histopatologija, Tunis

                        


