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ABSTRACT

A total of 984 freshwater fish from Manzala Lake (11 = 510) and River Nie (n = 438)
in Egypt were examlined for ectoparasitic trichodinids (Protozoa, Cillophora) during
the perfod extended from August 2009 to the end of July 2010. Tissue sinears,
stained by Phosphotungestic actd Haematoxoline and Glemsa stain techiniques, were
performed to examune skin, fins and gills. Trichodina species were detected in 120
(28.53%) and 90 (20.55 %) of exarnined fishes from Manzala Lake and River Nile, re-
speclively. Autumn and winter had bigher infection rate. Comparative description
was based on the morphological features of adhesive dis¢c and denticular ring as well
as the shape and number of denticles. Six species of Tricodinids were found namely;
T. californica, T. cogwheell, T. fultont, T. helerodentata, T. pediculus, and T. truttae.
The present study concluded that there was a direct proportional relationship be-
tween waler pollutants coacentration and the prevalence of trichodinlds Infestation.
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INTRODUCTION

Trichodina specles are one of the most
prevalent peritrichous clljates affecting skin,
fins and gllls of a wide range of fish specles
(Reichenbach- Klink and Sturm, 1878).
They multiply rapldly and cause serious tis-
sue damage due to thelr erratic movement.
One of the tmportant morphological features
is the presence of a circular, toothed adhestve
dtsc which (ncreases the mucus secretion and
decreases the (mmunity. Therefore, the (nfect-
ed fish become more susceptible to opportu-
nistic bacterial pathogens. (Dickerson and
clark, 1996).
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Fish (s considered as an important source
of protein of htgh nutritional value for human
and animals. Typically, heavily trichodinid in-
festation decrease the fitness and reproduc-
tion of the fish as well as loses of body condt-
tion so, the total productivity of ish protein
was greatly affected (Scholz, 1988). The fncl-
dence of Trichodinids infecllon in fish was
discussed by many authors like 100% in Oe-
rochromis nfloticus, (Tantawy and Younis,
2003). 17.7% in larvaeparous ornamental fish
(Rashed, 2007), 20% In naturally collected
Clarlas garieplnus {(Abo-Esa, 2008) and
56.85% In Oerochromis nlioticus (Martias,
2008).
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About 200 spectes of Trichodina have been
described In fish {Asmat, 2008). In Egypt, the
first valuable (nformation comncerning genus
Trichodina was given by (Abu El-Wafa, 1988)
who revealed four species of Trichodina name-
ly T. fultonf, T. truttae, T. reticulata and T.
callfornica from gills and external body sur-
[ace of Tllapta species and C. lazera in Behera
Province. Another study was carried out by
(El-khatth, 1889) who found T. fultonl in the
same {1sh specles then, successive studies on
Trichodina species were performed by many
authors tnecluding El-Gawady et al. (1892),
Hassanein (2002) and Abou =zald (2011).
Stress factors, especially pollutants cause
more propagation of T. specles on its host and
commensals Into parasites
which may be attributed to reduction of the
immunological capability of the hosis. Mec
Dowell et al, (1099) and Vera et al. (2003).

convert such

Therefore. this study was conducted in or-
der to investigate pollutant effect on preva-
lence of Trichodinids In Manzata Lake and
River Nile in Egypt as well as study the com-
parative morphological features of the difter-
ent recorded spectes.

MATERIAL AND METHODS

A total number of 948 fishes were collected
allve or freshly dead (rom Manzala Lake (n
=510) and River Nile (n = 438) during the peri-
od extended from August 2009 to the end of
July 2010. Fishes were collected from differ-
ent localitles of Manzala Lake Including Da-
kahlia, Damletta and Port Said portlons of the
lake, Live or freshly dead fishes were trans-
ported to the laboratory of Parasitology De-
partment, Fac. Vet. Med., Mansoura Unlv,
Samples were examined Immediately Just af-
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ter death to avoid the distntegration of the Tri-
chodinids. Impression smears were taken on
cover slides and stained with Phosphotunges-
tic acid Haematoxoline (Drury and Walling-
ton, 1980) and Glemsa stain technique
(W.H.O., 1881). Water samples were collected
seasonally from different reglons of Manzala
Lake and River Nile In clean glass bottles of
one liter capacity for analysis of different
chemical parameters as heavy mefals.
(A.P.H.A., 187]). pH value was detected us-
ing pH meter. Total hardness and water salin-
Ity were estirnated by titration agaimst EDTA
(A.P.H.A., 1871) and (Royce, 1884), respec-
tively.

RESULTS & DISCUSSION

I- Prevalence and intensity of Trichodin-
id infestaton:

Examination of the collected specimens re-
vealed that 210 (22.15%) out of 948 examlned
fish were infested with T. species. The infec-
tion rate fn Manzala Lake was 120 (23.53%)
higher than that of River Nie 90 (20.55%). By
studding the comparative Incidence between
different regions of Manzala Lake, It ts found
that the higher incidence was in Port Sald re-
glon (24.83%) followed by Damietta region
(23.28%) and finally, Dakahlia reglon
(22.73%) Table (1). Regarding the seasonal
prevalence of Trichodinid, spring and summer
seasons had the lowest prevalence in both
Marnzala Lake and River Nile (20.45%, 19.7%
and 20%. 18.42%. respectively). While, the
highest prevalence was inversed In both re-
glons, in Manzala Lake, it was high in au-
tumn (27.43%) followed by winter {27.08%)
and in River Nile, it was high In winter
(22.92%) followed by autumn (21.24%) Tablc
(2). On the other hand, the biochemical pa-
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rameters and heavy metals of water sample
obtained from Manzala Lake and River Nile
were estimated. [t was found that pH, salinity,
hardness and heavy metals were generally
higher tn Manzala Lake than River Nile. There
was a reverse relatlonship between pH and
prevalence of parasite {the decrease of pH as
in winter, the Increase of percent of parasite)
and {n contrast there was a proportional rela-
tlonship between heavy wmetals, salinity and
hardness and prevalence of parasite (the in-
crease of heavy metals. salinity and hardness
the Increase of percent of parasite). Table (3).

D- Morphological description of Tricho-
dinid:

Six species of Trichodina parasitizing the
body surface, gills and fins were detected,
Thelr classlfication was based on the morpho-
logical features of adheslve disc and denticu-
lar ring as well as the shape and number of
dentfcles. T. species had asymwmetrically body
shape. the dorsal slde was convex and ventral
one was concave which form adhesive disc.
Adheslve disc was composed of complicated
structures arranged in the form of three con-
nected rings, the inner ring (denticular ring),
the second one (a circular ribbon like struc-
ture) overlapping the hooks of denticles and
the last one which was composed of radial
plns.

Trichodina californica {(Davis, 1847); It is
reported in the skin, gills and fins of Tilapla
specles, Clartas specles and comumon carp.
The parasite was a moderate trichodinid (43-
49 pm in diameter) with disc to bell- shaped
body. The adhesive disc was saucer shaped
measuring 36 - 43 ym in diameter and sur-
rounded by finely striated border mewmbrane.
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The denticular ring measured 21 - 25 pm In
diameter with 21- 28 denticles. Denticles were
stout and straight with sharp tips. The blade
had a bluntly, rounded tip and attached to
the central part of denticle at same level of
rays. Number of radlal pins per denticle was
8-10 (Fig. 1).

Trichodina cogwheell (Abu El-wafa et al,
1889) is found tnhabiting the skin and fins of
Tilapla specles and Clarlas species. L was a
disc-shaped body in ventral view measuring
(42- 71 pm in diameter). The adhesive disc
ranged between 35 - 60 pm (n dlameler and
bounded by finely striated bordec membrane
(2 - 5 pm in width}. The denticular ring meas-
ured 2]- 34 um In diameter and carrying 18-
20 denticles with 8- 10 radial pins per each.
The denticles measured 8 - 16 um in length
and have cup-shaped blades with broad ends
and narrow bases. measured 4- 9 pm giving
the denticular ring a general appearance of a
cogwheel. The ray of denticle was short, stout,
slightly curved posterlorly and tapered rapidly
to form sharp point and measured 4- 8 \um (n

length. (Rig. 2).

Trichodina fulton! (Davis, 1947): parasl-
tized on skin, gills and fins of Clarias species.
It 1s a large trichodinid (51- 76 pm in diame-
ter) with disc shape body. The adhestve disc
(38 - 61 pm in diaumeter) was surrounded by a
finely strlated membrane. The denticular ring
(32 - 38 um (n diameter) had 20- 26 denticles
which had 8- 12 radlal pins per each. The ray
of the denticle was stout, curved postlerlorly
with pointed tip and attached 1o the central
part of the denticle slightly posterior to the
aperture. The blade was curved posteriorly
with rounded tip and not attached to the cen-
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tral part of the denticle at the same level as
the ray (Fig. 3).

Trichodina heterodentata (Duncan, 1977):
The parasite was isolated from skin and flns
of Tilapla specles. It was a large trichodinid
(73 - 91 pm In diameter). The diameter of the
adheslve dise varled between 51 - 65 um and
the denticular ring was 34 - 40 pm In diame-
ter with 20- 24 denticles and 8- 12 radlal pins
per denticle. The border membrane was finely
striated, surrounding the dentlcular ring and
of 5 - 7 pm tn width. The denticle (7 - 11 um
in length) had sickle- shaped blades (5 - 9 um
tn tength) and the central part was triangular
In shape with mean width of 3 - 4 um. The
thorn (7- 10 um tn length) was wide, straight,
directed to the center and had a sharp point-
ed tip (Fig. 4).

Trichodina pedlculus. (Muller, 1788): par-
asitized on the skin of adult fish of Clarfas
species. It was a large (richodinid (73 - 96 um
In dlameter) dlsc-shaped tn ventral view and
surrounded by a finely striated border mem-
brane (6 - 7 pm in width). The denticles had
pointed needle-shaped thorn. Its adhesive
disc ranged from 46 to 68 um. The denticular
fing (28 to 38um In diameter) had 20 to 32
denticles which had 8- 10 radial pin per each
(Fig. 5).

Trichodina truttae (Mueller, 1937): It was
detected in the gllls and skin of Tilapla spe-
cles. The parasite was characterized by Its
large size (102 - 103 pm in diameter). The ad-
hesive disc was saucer shaped and also large
measured up to 77 pm. The denticlular ring
was 38- 39 pym In dlameter and - carrying 27-
28 denficles. The ray of the denticle was long,
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thin, slightly curved and had a sharp pointed
tlp. The blade was narrow, slightly curved
posteriorly and not attached to the centraj
part of the denticles at same level as the ray
and posterior to the denticle aperture (Fig. 6).

Concerning Trichodinids infecting freshwa-
ter fish, the prevalence of T. species in Marnza-
la Lake (23.53%) was relatively higher than
that of River Nile {20.55%). Thls {s due to that
the water of Manzala Lalce 1s exposed to In-
dustrtal and agrtcultural effluents which con-
stifutes the primary source of chemical potlu-
tants and have synergistic effects upon
parasitic infestation. These results are found
agreed with Dabrowska (1874), Pascoe and
Cram (1977), Jana and Ghosh (1987),
Brown and Pascoc (1989), Khan and Thulin
(1891} and Svobodova, et al. (1998). Our
findings showed that the prevalence of T. spe-
cies tn Port Said region was the highest
(24.83%) followed by Damletta (23.28%) then
Dakablia region (22.73%). This variation ap-
pears to be related to the distance from ma-
rine water as Port Sajd region has higher inc}-
dence, followed by Damietta and fnally
Dakahlia region. In the present investigation,
1t 1s noticed that the Increase of heavy metals,
salinity and hardness, the increase is the
prevalence of parasite. These parameters may
decrease immunity of the fish and become
more susceptble to tnfection (Dickerson and
clark, 19986).

Regarding the seasonal dynamics of T. spe-
cles, the highest Infection rate was detected in
winter and autumn seasons in different locali-
ties while the Jowest was In summer season
that because the trichodinlds had enhanced
reproduction In the low temperature. These
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reswts were coincided with (Abu El-Wafa,
1988) who found that maximum rate of Infec-
tton (n O. ndloticus was In spring and autumn
and disagreed with (Abd El- Hady, 1998)
who noted that the infection was higher in
summer.

Six specles of Trichodina were isolated In
the present study from the skin, gills and
flns of the investigated fish species. Identifi-
catdon of different species was based on the
morphological characters of the adheslve
disc and denticular ring as well as shape
and number of denticles according to Well-
born (1987). The light microscopic descrlp-
tion of the revealed T. specles was in agree-
ment with that reported by Abu El-Wafa
(1988), El-khatth (1989), Woo (18985) and
Hassanein (2002). The ventral side of T. spe-
cles had adhesive disc which |s composed of
compltcated structures arranged in the form
of three concentric rings, the inner dentlcular
ring. followed by circular ribbon like structure
overlapping the hooks of denticles and the
last one composed of radial plns. It was
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agreed with (Hassanien, 2002). T. cogwheell
had a unique morphological character that it
was easlly distingufshed from the cup-shaped
blades with broad ends and narrow bases.
giving the dentjcular ring a general appear-
ance of a cogwheel. The shape of the blade
plays an lmportant role In characterization of
different T. species. In this regard, T. californi-
ca (Davis, 1847) was identified by Its charac-
teristic shape of the denticles where Lhe blade
and the ray were attached to the central part
of the denticle at the same level while the
blades of T. (ulton! (Davie, 1947) had a
rounded tip. curved posteriorly and not at-
tached to the central part of the denticle at
the same level as the ray. Moreover, T. hetero-
dentata (Duncan, 1877) was charactirized by
wide, straight thorn directed to the center
with sharp pointed tip. Some rays appeared
shorter and asyoymetrically distributed with-
in others. T. pediculus. (Mueller, 1788) had
extremely long, needle-pointed thorn. On
the other hands, T. truttae. (Mueller, 19387)
had characteristic large size 102- 103 pm In
diameter.
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Table (1) Prevalence of Trichodina species in Manzala Lake in different locations and River Nile.

| Manzala Jake River Nlle Total
[ Toml | DK DT PS )
Tata) Tatal No.of | do.of No.of | MNa.of No.of | Mo.af Ne.af | Na. ol Ne.of | No.of
No. of No. of examin | lafecte e1zmine | Infecte examl | Infecte examj | infecte examloe | infecte
cxamiog | lnfecte LA ‘ed d % d d A ned d Y ned d % d d %
d d fish Osh fish fish fish Ash fih Datr fish fish
fish fish
519 120 2353 | 176 40 12.73 189 44 | 2328 145 36 | 2483 | 438 90 [ 20531 948 | 210 | 22.05

Table (2) Seasonal prevalence of Trichodina species recovered from Manzala Lake in different location and River Nile

Seasons -
Total } Wiater Spring Swomer | Auntumn
Location | Towl | Touwl Number | Number | Number | Number Number | Namber MNumber | Numbe
Mumber | Nombe of of i af of of of of rof
of rof % examdned Infected % examined infected % examined | [nfected % examiged | fofected %
txamined infecte fich Bsh Geb fith {lsh Bsb fixh fizh
fish d fish
M Totsl 510 120 23.53 131 36 27.08 132 27 20.45 132 26 19.7 113 3 27.43
A DK 176 40 22.73 44 12 2727 44 9 20.45 44 8 18.18 44 11 25
NZ DT 189 44 2328 45 1 24.44 45 10 22,722 45 g i) 54 14 393
AL | s 145 36 24.83 d4 14 31.82 43 1 2558 43 2 465 15 3 20
A
NBe 438 90 20.55 96 22 22.92 115 3 20 114 2} 18.42 113 4 | .24
Table (3) Biochemical parameters and heavy metals of water samples obtained from Manzala Lake and River Nile.
1 Manzals Lake Rlver NGz
Water parameters Heavy metalr (ppm) Water parameters Heavy metals (ppm)
Season pE valae Salinity Total Lead Cadmlym Mercory pH value Salinity Totad Lead Cadmlum Mercury
gL hardness ppPm ppom PpPm 2L bardpess PRm ppm PP
gL gL
Winter 1.6 1.91 7.67 0.00431 0.00215 0.039 73 0.487 2.13 0.00422 (.00222 04021
Spring 8.6 1.721 744 0.00266 0.00104 0.034 7.1 0.481 216 (.00398 0.00092 0.009
Summer §.98 1.452 521 0.60219 0.030091 0.017 7.9 0591 3.01 0.0g221 0.00082 0.001
Aucumn 7.2 3.01 g1l 0.00475 0.00245 0.052 3.8 0.511 1.92 0.01231 0.00198 0011
Permissible imfl of 0.050 0.008 0.00} Q.050 0.005 0.004
WHO (ppm).
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(Fig. 1): Trichodina californica (x 100) stained with Giemsa stain.

(Fig. 2): Trichodina cogwheeli (x 100) stained with Giemsa stain
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(Fig. 3): Trichodina fultoni (x 100) stained with Phosphotungestic acid

haematoxoline stain.

(Kig. 4): Trichodina heterodentata (x 100) stained with Giemsa stap.
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(Fig. 5): Trichodina pediculus (x 100) stained with Phosphotungestic acid

haematoxoline statn.

(Fig. 6):Trichodina trutrae (x 100) stained with Giemsa stain.

dd=diameter of denticular rlop. r=radla) plng. |
da=diameter of adhesive disc = Qlta.

$= striation of bordcer membrane, t= thorn of denticlcs, ‘
b= blsde o( dendclcs.

Mansoura, Vet Med. J. Vol X@II, No. 2, 2011



Abu El-Wafa, S. A.; et al...

REFERENCES

Abd El-Hady, O. K (1898): Comparison
studies In some parasitic infection of fishes (n
fresh and pollutant water sources. Ph. D, The-
sls. Fac. Vet. Med., Cairo Univ.

Abo-Esag, J. F, K. (2008): Study on some
ectoparasitic diseases of catflish Clarias garie-
pinus with their control by Ginger Zingiber of-
fictale. Medlterranean Aquaculture J., (1): 8-
18

Abou zaid, A A. (2011): The effect of ex-
ternal parasites on clinicopathological chang-
es of freshwater fish exposed to environmental
pollutants. M.V.Sc. Thesls. Kafr El-Sheikh
Univ.

Abu El-Wafa, 8. A. (1988) : Protozoal par-
asites of some freshwater fishes In Behera
Governorale, Egypt. M.V.Sc. Thesls, Alexan-
dria Univ.

Abu El-wafa, S. A.; Ezz Fl-Dien, N. M.;
Loutfy, H. S. and Abd El-Khalek, H. M.
(1899) : Description of Trichodina cogweeli
n.sp. and other newly recorded ectoparasites
from Egyptian freshwater fish. Beni-Suef Vet.
Med. J.. 9(2): 216- 203.

Asmat, Q. S. M. (2008): Trichodinid ec-
toparasites (Clliophora Trichodinidae) of
fishes fn India. Res. J. Agric. Blol. Sel.. 1(1):
3-37.

A. P, H. A, (American Society for testing
and materiala) (1971): Standard methods of
examination of water and waste water. 13th
Ed., Washington.

Brown, A. F. and Pascoe, D. (1989): Par-
asitism and host sensitivity to cadmium and
Acanthocephalan tnfection of the freshwater.
J. of Appll. Ecol., 26: 473.

Dabhrowska, H. {1874): An atternpt to eval-
uate the state of health of fish from the Lyna
and Walsza Rlver (n concentration to thelr

Mansorra, Vet, Med. J.

38

pollution. Fish health news, 6: 156.

Davis, H. 8. (1847): Studies of the proto-
zoan parasltes of fresnwater flshes. U.S. Dept.
Interior fishery Bull., 41: 1-28,

Dickeraon, H, W. and Clark, T. Q.
(19888): Immune response of (ishes to Ciltates.
Annaal Review of Fish Diseases, 6 : 107-
120.

Drury, R. A. B. and Wallington, E. A.
(1980): Carleton's histological technlque. 5th
Ed., Oxford Univ. Press,

Dunecan, B. L. (1877): Urceolart(d clliates,
Including three new specles from cultured
Philippine flshes. Trans. Am. Microsc. Sco..
96: 76 - 81.

El-Gawady, H. M.; Eissa, I. A. and Bah-
ran, A. F. (1992): The prevalent ectoparasitic
diseases of Oerochromis niloticus flsh in [s-
mailla city and the{r control. Zag. Vet. J., 20
(2): 277-285,

El-Khatib, N. R. H. (1988): Some studses
on ectoparasites in freshwater fishes M.V.Sc.
Thests. Fac. Vet. Med.. Cairo Univ.

Hassaniein, M, E. (2002): Studies on
some problems facing intensive fish cultured
in AR.E. M\V. Sc. Thesjs, Fac. Vet. Med., Zag-
azig Univ.

Kbhen, R. A. and Thultn, J. (1991): In-
fluence of pollution on parasites of aquat-
ic animals Advances in  Parasitol., 30 :
201.

Jana, 8 and QGhosh, K (19087): Effect of
heavy metals on population growth of a fish
nematode Splnfcauda splnicauda tn aquadce
environment. Enviro. and Eco.. 5: 811.

Martina, M. L. and Ghiraldellt, L. (2008):
Trichodina magna (Ciiophora: Perltrichia)
from cultured Nile Tilapla in the state of San-
ta Catarina, Brazil, Braz. J. Biol., 68(1): 169 -
172.

Vol XIII, No. 2, 2011



Abuy El-Wafa, S. A.; ef al...

Mc Dowell, J. E,; Lanocaster, B. A.; Lea-
vitt, D. F. and Ripley, B. (18989): The eflects
of llpophlllc organic contaminants on repro-
ductive physiology and disease process in ma-
rine blvalve mollusks. Limnol Oceanogr., 44:
903. 908.

Mueller, J. F. (1987): Some species of Trl-
chedina (Ctllate] from {reshwater flshes.
Ttans. Amra. Micr. Soc., 56: 117-184.,

Mueller, O. F. (1788): Animalcula infusor-
ia fluviatlta ¢t marina. Copenhagen. Havniae
et Lipsize, 367,

Pascoe, D. and Cram, P. (1977): The ef-
fect of parasitism on the toxicity of cadmjum
to the three spined stricldeback, Gastrosleus
aculeutus L.J. Fish Biol., 10: 467.

Rashed, M. A. (2007): Studies on some
parasitic diseases affecting viviparous orna-
mented fishes. M. V. Sc. Thesis, Fa¢, Vet.
Mcd., Kafr EI-Shetkh Uniy.

Retchenbach - Klinke, H. and Sturm, G.
(1973): Myxidium - Arten and andere sporo-
z0an In figsh fletsch. Munich seminar of biolo-
gy of Bsh. Msch and Umwelt, 1: 51-57.

Royes, W.F, (1984): Inlrcducton to the
practice of fishery science. Academic Press,
Inc London, United Kingdom Ed. Printed m
u.s.

Mansoara, Vet, Med. J.

30

A-Schole, T. (1998): Parasites In cultured
and feral fish. Vet. Parasltol. 84: 317- 335,

Svobodava, Z.: Lioyed, R.; Marchowva, J.
and Vykusova, B. (19093): Water quality and
fish health, Etfac. Tech. Pap., F.A.O. Rome
ltaly. 53.

Tantawy, E. A. and Younis, A. A. (2003):
cormmpasauve study on the clfect of formalin
and Garlic {Aljum sativum) on ccloparasitic
Infesting Oreochromis niloticus fish with
reference to their effect on blood picture and
serum constitucnt. Egypt. J. Agric. Res.. 81
{1}.

Vera, N.; Sitmanovic, P. and Paleksic, V.
{20038): Preferances on Trichodinides (CUlata:
Perltrichla) occurting on flsh-pond crap for
partleular organs and morphojogical implica-
tions. Acta., 135: 41- 46,

Wellborn, T.L. {18€67): Trichodina (clliate:
Urceolariidae) of fresh water [lshes of the
southestern united states. J. Protoeool., 14:
390- 412.

W.H.O. (World health organization}
(1991): Baslc laboratory methods In medical
parasitology. Parasitol. Lab Manuals.

Woo. P.T. K (19985): Fish disease and
disorders. Dep. Zoo). Gueiph Univ. Cana-
da.

Vol. X, No. 2, 2011



Abu El-Wafa, 8. A.; et al... 40
sl yasdll

Sl 3 0,03 Jetd e UM i U 5 ol g ol il iz
Tt N :
Jedl s 5l 3

heoddl dame oyl el se iz EN R VSR 5

e = b i) ol = (g ol bl LIS = Skl

fms bord 1t Ukl 3 e 3 Tilsd) ST Ll g 3 35l Bdadholedl b g 1d iy e oyl i 2]

s SL e oW T wuadfs Ul aoyy o Juihll 1is a3y 5l ¢ LT 1 3y (Lo Sl i) Juls
U (gt 28,0 < U 3 i) pobally 2L S s lald iy 05 W3S L Jiad) i U A R Bl o5 LS (2
EHYCSE IETE e Y TSI PPt S EUICVICHT NP W E R ICOVIF I PP ETI RN IR IV REY P R
(b bl s Lol gy Lall Loy 0598y G5 ST 5 BN Ses, Los S s pelde s Lo Sy 5 Ul e
G T o e e dgramspb! il gy Ll g L) st M 3 GELL 5 Aol gy s il 5 oo el 5l 3
J3l il s . Joidl 5 o AL 22.92% 5 21.24% 5 Ul 5 o L 27.08% 5 27.43% L Jlof L Lzt
231 ez phedl W 3 LS 5 oYl s o a3 b e QUM ol sy it S 18.42% 5 UM 3 19.7%  Lw

oY i o013 B 3Ly Wl ey oyl sty WISy L BAY) s

Mansoura, Vet. Med. J. Vol, X111, No. 2, 2011





