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Abstract

Coccidiosis remains one of the most important infectious disease that causes digestive disorders in
fattening rabbits. It is of utmost importance to adequately prevent this disease in rational rabbit pro-
duction. In this work 30 New Zealand white rabbits, clinically healthy and free from coccidiosis
with the age of 29 days old were used . The rabbits were randomly divided into 6 groups of 5 rabbits
each. The 1* group was non infected non treated.2™,3™ and the 4™ groups of rabbits were inoculated
with 50,000 sporulated oocysts of mixed Eimeria spp./rabbit orally at the day 32" old. One of the
infected groups did not receive treatment. The other two infected groups were given toltrazuril, di-
clazuril respectively and the 5™ and 6™ (non infected ) groups were given toltrazuril, diclazuril re-
spectively at the day34™ old, as prescribed by manufacturers. After infection, rabbits were examined
for clinical signs, body weight gain ,feed consumption and feed conversion rate(F.C.R.) determined.
Blood samples were drawn , to examine the number of erythrocytes, hemoglobin, packed cell vol-
ume (PCV).Serum albumin, alkaline phosphatase (ALP), alanine amino transferase (ALT), aspartate
aminotransferase (AST), creatinine and uric acid were determined .The results of this research
showed that the infection of Eimeria spp. caused weight loss, accompanied by anemia and increased
of ALP activity. In the present trial, the efficacy of toltrazuril compared with a diclazuril treated and
non treated control groups in an Eimeria challenge model showed that treatment with toltrazuril, di-
clazuril prevented coccidiosis related mortality, improved weight gain and packed cell volume and
reduced fecal scoures when compared to infected untreated normal control. The main weight gain,
feed conversion rate (FCR) of rabbits medicated with toltrazuril were significantly higher than di-
clazuril medicated rabbits, no adverse reactions were observed with applied dose regimen of both
drugs. As a conclusion, although diclazuril was efficacious, toltrazuril was superior and for this it
should be recommended for therapy of coccidiosis in rabbits.
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Introduction (Peeters et al., 1984 ; Gonzalez-Redondo et
Coccidiosis, caused by species of intracellular al., 2008) as it causes severe pathological
protozoan parasites belonging to the genus Ei- changes to infected animals leading finally to
meria (E.) (Phylum: Apicomplexa). It remains huge economic losses allover rabbit farms in-
one of the economically most important dis- dustry (Baker, 2007; Taylor et al., 2007). All
ease in poultry production (Dkhil ez al., 2011). domestic rabbits can be infected by coccidia,
Rabbit coccidiosis is considered to be the most especially the younger populations between 1

threatening factor affecting rabbit production and 4 months of age (Pakandl ez al., 2008).

595



1°' Conf. of An. Health Res. Inst. Assoc., December 2012.

Elrefaey et al.

The morbidity and mortality in young rabbits
can be as high as 90% and 60%, respectively
(Meng et al., 2007).This disease occurs in two
forms, hepatic and intestinal, the latter being
more common than the former (Bhat et al.,
1996). E. magna and E. media are the most
dominant species isolated in professional rabbit
husbandry today (Coudert et al., 2003). E. in-
testinalis and E. coecicola are generally the
most predominant species in domestic rabbits
in Egypt (El-Shahawi et al., 2011). Coccidio-
sis has a direct impact on performance but also
acts in synergy with Epizootic Rabbit Enterop-
athy (ERE) (Coudert et al., 2000).The infec-
tion of Eimeria spp. can change the blood pro-
files of hosts, characterized by anemia (Bhat et
al., 1996; Kulisic et al., 2006) and increased
Alkaline phosphase (ALP) serum activity
(Hartcourt-Brown, 2003), Renal tissues of the
infected rabbits were damaged (Metwaly et
al., 2011). Therefore, prevention of coccidiosis
remains one of the most importance.

Toltrazuril is anticoccidial drug, very effective
against coccidiosis in rabbits, pigs, sheep and
cattle (Haberkorn and Mundt, 1988). The
first clinical trial on rabbit intestinal coccidio-
sis with toltrazuril indicated successful treat-
ment with 1 ml per litter (Zurliiski and Vladi-
minova, 1988).Medication of rabbits with 25
ppm only during schizogony or gamogony 2
days treatment, (repeated after 5 days) quickly
reduced clinical signs and oocyst output in he-
patic and intestinal coccidiosis (Peeters and
Geeroms 1986;James and Campbell, 1991).
The mode of action of Toltrazuril has not yet
been fully described. It is assumed that it inter-
feres with the function of a special organelle
present in Apicomplexa (Hackstein er al.,
1995).

Diclazuril is a chemical substance synthesized
from the benzeneacetonitrile class of com-
pounds which is developed successfully as an
anticoccidial agent for poultry, rabbits and
sheep (Hu et al., 2009). Addition of Diclazuril
at the dose of 5 ppm in the drinking water of
naturally coccidian infected bird induced the
same effect as 25 ppm of toltrazuril as a treat-

ment for coccidiosis in chickens (El- Banna et
al., 2005). Diclazuril was administered either
prophylactically at 0.5, 1 or 2 mg/kg body-
weight subcutaneously two days before rabbit
inoculation with 20, 000 oocysts of a mixed —
species of field isolate of Eimeria or therapeu-
tically at 1, 2 or 4 mg/kg bodyweight five days
after Eimreia inoculation caused a significant
reduction in oocyst shedding but the lower dos-
es resulted in only a moderate reduction. (Pan
et al., 2008). According to the anticoccidial
properties of triazinones, diclazuril is active
against intracellular developmental stage of
coccidia, mainly during schizogony and game-
togony. After diclazuril treatment, the first and
second generation schizonts show its extensive
degenerative changes, which are characterized
by the loss of internal structure of the parasite,
the appearance of many intracytoplasmic vacu-
les and incomplete merogony. This leads to
complete degeneration of schizonts and
gamonts (EFSA, 2007).

Recently, tolerance studies in rabbits for fat-
tening and breeding demonstrate that diclazuril
was tolerated at six-fold the highest dose au-
thorized for use in chickens and turkeys for
fattening (1 mg/kg feed) (EFSA, 2007), diclaz-
uril had very low acute toxicity and was not
mutagenic, genotoxic, carcinogenic, embryo-
toxic, foetotoxic or teratogenic (EFSA, 2007,
2008).High doses of diclazuril(1280mg/kg bw
per day) were teratogenic to rabbits, whereas a
dose of 320 mg /kg bw per day was not terato-
genic but slightly fetotoxic. (Dom et al., 1997).

A complete blood picture is a good indication
of general health, as stress and numerous ill-
ness can modify haematological parameters,
especially with regard to erythrocyte and lym-
phocyte count (Hinton et al., 1982). Infections
of Eimeria spp. can change the blood profiles
of hosts, characterized by anemia (decreasing
of red blood cells and hemoglobin), increasing
leukocytes (Bhat et al., 1996 ; Kulisic ef al.,
2006; Polijicak-Milas et al., 2009), increasing
packed cell volume (PCV), no change of eosin-
ophils and decreasing lymphocytes (Kulisic ez
al., 2006). The objective of this study was to
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compare between Toltrazuril and Diclazuril,
with regard to their effect on experimental coc-
cidiosis of rabbits considering parasitological,
haematological and clinical biochemical pa-
rameters, after inoculation with a mixed isolate
of rabbit Eimeria species. The effect of treat-
ment evaluated on the basis of body weight
gain, feed consumption and faecal oocyst
counts, beside the possible alterations on hae-
matological, hepatorenal functions parameters.

Materials and Methods

Animals

A total of 30 weaned New Zealand white rab-
bits (29 days old) of either sexes were enrolled
in the study. The rabbits were then put in a
room with a natural ventilation and light, hu-
midity (60-70%).The rabbits were placed in
35x40x40cm cages for individual animals
made of stainless steel, with a wire floor. The
rabbits were fed ad libitum on standard rabbit
feed and were given water ad libitum via an
automatic drinking trough. These rabbits had
been treated with 1g/L sulfaquinoxalin in
drinking water before weaning (21 t029) days
of age to eliminate natural contamination with
coccidia. Rabbits, were homogeneously dis-
tributed over 6 experimental treatment groups
(5 rabbits each).

Group A : non infected non treated(negative)
control group (NINT)

Group B : infected non treated (positive con-
trol) group (INT)

Group C : infected + toltrazuril treated group (I
Toltra)

Group D : infected + diclazuril treated group (I
Dicla)

Group E ; non infected + toltrazuril group (NI
Toltra)

Group F: non infected + diclazuril group (NI
Dicla)

Parasites

The gut contents and scrapings of naturally in-
fected rabbits were mixed and soaked over-
night in 2, 5% potassium dichromate solution.
The suspension was filtered through a fine

sieve and filtrate was centrifuged (1500 rpm)
for 2-3 minutes. The supernatant was discarded
and the sediment was re-suspended in saturated
solution of sodium chloride and centrifuged.
The top layer was pipetted out, mixed with wa-
ter, kept overnight and supernatant was dis-
carded. The sediment containing oocysts was
re-suspended in 2.5% potassium dichromate
solution. The solution containing oocysts was
poured into petri dishes and kept at 30 c® for 24
-72 hours with forced aeration and humidity.
Latter oocysts were washed out by centrifuga-
tion with distilled water to remove the residues
of potassium dichromate, after which the oo-
cysts were counted using haemocytometer and
diluted with distilled water for obtaining 50,
000 of sporulated oocysts per 2 ml of inocu-
lum. (Hodgson, 1970; Long et al., 1976) to
inoculate rabbits by oral gavaging (each rabbit
with 50, 000 sporulated oocysts of mixed Ei-
meria spp).

Drugs and administration

Toltrazuril oral solution (Herricox® 2.5%,
product of Herris Group, USA).

Diclazuril ~ water  soluble  formulation
(Diclasol® 1%, Pharma Swede — Egypt)

Group A &B (Control groups) received 1 ml of
tap water /rabbit for 2 days

Group C&E (Toltra group) was treated with
2.5 % toltrazuril (2.5% at 25 ppm in drinking
water for 2dpi) and group D &F (Dicla group)
was treated with diclazuril(1% at Sppm 2 dpi).
Toltra and Dicla were administered orally fol-
lowing the commercially available suspen-
sions.

Rabbits were clinically observed once daily
during the entire study period and mortality
and morbidity was noted. Once every 24 hour,
fresh faecal pellets were collected and weighed
for each rabbit from day 0 -10 post-treatment.
Faecal pellets were homogenized in tap water,
and then 2 g of the mixture was put into 60 ml
of saturated salt solution (Velkers et al.,
2010).The suspension was then emptied into a
modified McMaster chamber (Coudert et al.
1995).Five minutes later the oocysts float to
the top of the solution.The oocysts within the
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chamber were counted under the microscope
and the oocyst per gram (OPG) was calculated.
Individual body weights were measured week-
ly at days 29", 36", 43" 50™ and 57", feed
consumption, feed conversion rate (FCR) for
each group was also recorded.

Two blood samples were drained from the ve-
na marginalis of each rabbit at 0, 7" and 14™
days post treatment. The first sample was taken
with anticoagulant (EDTA) for hematologic
analysis of (RBCs count, Hb. Content and
PCV%) according to Jain, (1986).The second
sample was collected without anticoagulant for
the preparation of clear non-hemolysed serum.
were analyzed for serum clinical biochemistry.
Variables parameters included serum albumin
(Doumas 1971), alanine aminotransferase
(ALT), aspartate amino transferase(AST) ac-
cording to Reitman and Frankel, (1957), al-
kaline phosphatase(ALP) according to Belfield
and Goldberg, (1971), creatinine (Bartels
1971) and serum uric acid (Trinder 1969).The
therapeutic efficacy was assessed on the basis
of weight gain, feed consumption, number of
ooccysts in the faecal samples and clinical
signs in treated infected rabbits as compared to
infected untreated rabbits, all groups compared
with normal (negative)control.

Results

Weight gain and feed consumption: Due to
the coccidial challenge, weight gain was signif-
icantly lower in the INT rabbits during the 10
days period following the inoculation (P <
0.01) (Table 1). During 36- 43days, the weight
gain of the INT, and Dicla rabbits was signifi-
cantly lower than the NINT rabbits (P_<0.001)
and (P<0.01)respectively, for the total period
there were continous significantly lower
weight gain in the INT rabbits compared to the
other groups(P <0.05), (P<0.01). Toltra treated
rabbits had the highest numerical weight gain
compared to the NINT and Dicla treated rab-
bits also these differences were not statistically
significant. Weight gain was significantly low-
er for INT(P<0.001) and significantly higher
for INT toltra, INT dicla, NI toltra.

The amount of feed consumped by rabbits of

each individual cage was measured at days 29,
36, 43, 50 and 57and the results are represent-
ed in (Table 2). Feed consumped for the period
was defined as the cumulative weight of feed
introduced to the cage, minus the weight of
unconsumped feed in the feed bin received im-
mediately before making the assessment. Thus
feed usage included wasted as well as con-
sumed feed. INT rabbits had a significantly
lower feed intake compared with NINT and
Toltra and Dicla treated rabbits, which was
most pronounced between d36 and d43of age
(P <0.001).Infected and non infected toltra
treated groups had a significantly higher feed
intake and feed conversion ratio(FCR)(P<0.05)
(P<0.01) respectively compared with NINT

group.

Oocyst excretion: The rabbits of group B in-
fected unmedicated showed high oocyst output
(P < 0.001)by the 2™ day and lasted to maxi-
mum during the days 2-10 as compared by the
rabbits of group A (non infected non treat-
ed).Total OPG in the Toltra group was signifi-
cantly lower (P<0.001) by the 5™ day post
treatment and in Dicla group (P< 001)by the 7"
day post treatment followed by a complet de-
cline of oocyst count (Table 3).

Haematological indicators : The measured
values of the erythrocyte count, the haemoglo-
bin concentration, packed cell volume (PCV),
are illustrated in (Table 4).

A significant decrease of total erythrocytic
count and haemoglobin concentration in INT
group (P<0.001) at day 0 (P<0.01), at day 7
(P<0.05), at day 14 post treatment compared to
the control group. The erythrocytic count, Hb
value and PCV percentage of the infected treat-
ed rabbits were significantly lower than the
normal control group at the day 0 and 7 post
treatment.

Biochemical indicators :Liver function pa-
rameters showed a significant increase in se-
rum AST (P <0.001), ALT (P <0.05) ALP (P<
0.001) and a significant decrease in serum al-
bumin (P< 0.001) in rabbits with coccidiosis
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compared to normal control (Table 5).The results ly elevated (P< 0.001) in infected non treated
of treatment of rabbit coccidiosis with toltra or group compared to non infected non treated
dicla had a good response changed parameters group (Table 6). Both creatinine and uric acid
that it could returned to early normal values with- levels were within normal levels in both infected
in two weeks post treatment as there was no sig- and non infected treated groups.
nificant difference in these parameters between
control and treated groups except serum ALP ac-
tivity that it was still very significant increased
(P<0.001). Serum uric acid level was significant-

Table (1). Effect of toltrazuril and diclazuril medication on body weight gain in rabbits experimentally infect-

ed with Eimeria species (n =5)

Control non | Infected non [Infected Toltra|Infected Dicla | Non infected | Non Infected
infected non treated treated treated Toltra treated | Dicla treated
treated
Start weight (gm/rabbit) 680+ 5.48 688+ 2, 70 698+ 2.17 698+ 2.17 692+ 1, 41 698+2.21
d29-d36 (gm/day/rabbit) 48+2.09 41+1.18* 44+1.00 46+1.049 49+1.18 48+1.516
d36-d43(gm/day/rabbit) 50£0.707 25.240.47%** 49+-0.89 424.0.948%* 48+0.84 48+0.548
d43-d50(gm/day/rabbit) 48+0.95 44+0.707* 49.8+0.66 47+1.00 49+0.63 47+0.89
d50-d57(gm/day/rabbit) 50+1.14 48+1.05 5240.95 5240.707 50+0.836 52+0.707
IWeight gain d-29-d57 n 1374+£5.83 |1100.4£5.22%**| 1363.6+£8.36 |1309+£11.40%**|14724+2.59*** 1365+4.18
(gm / rabbit }
End weight(gm / rabbit) | 2054+ 2.28 [1795.4+2.32%**| 2061.6+£3.24 |20074+3.86*** [2164+1.58***| 2063+3.30

Table (2). Effect toltrazuril and diclazuril medication on feed consumption and feed conversion rate (FCR)in
rabbits experimentally infected with Eimeria species.(n=5) Values are Mean+ standard error

Period Control non Infected Non Infected Toltra | Infected Dicla | Non Infected | Non Infected
Infected Non treated treated treated Toltra treated | Dicla treated
treated

D29-d36 654+4.30 600+1.96%** 648+3.39 645+£2.91 650+3.56 658+2.73
(gm/week/rabbit)
D36-d43 (gm/ 904+5.10 600+2.36%** 65042 55%** 64442 55%** | 65043 54*** [ G58+£2 55%**
week/rabbit)
D43-d50 (gm/ 902+3.39 96644 .00%*** 986+5.09%** 966+4.00*** [ 960+3.54*** | 938+5.83*%*
week/rabbit)
D50-d57 (gm/ 1034+2.92 99444 30*** 1090£2.24 *** 1074+£2.92%** [ 1100£5.35%** [ 1036+3.31
week/rabbit)
Total period d-29 349444, 60 3160+8.36%** 337444 .6%** 3329+3.29%** | 3360+7.07%** [3290+£5.48***
-d57(gm/rabbit)
F.CR. 2.52.40.02 2.894+0.02%** 2.42+0.03* 2.54+0.01 2.334+0.04%* 2.45+0.02

Values are means + standard error, * Significantly different at P<0.05 compared with control, **Significantly different

at P<0.01compared with control, ***Significantly different at P<0.001 compared with control
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Table (3). Effect of toltrazuril and diclazuril medication on daily oocysts count/gram of faeces in rabbits ex-
perimentally infected with Eimeria species

Days post treat.|  Control non Inf. non treated Inf. toltra Inf. dicla Non inf. Non inf.
inf.non treated treated Toltra treat. Dicla treat.
treated

0 2.03x10°+0.18 | 2.33x10°+0.18 | 2.05x10°+0.05 | 2.09x10°+0.04 1.8x10°+0.04 1.6x10°+0.07

1 2.0x10°+0.58 2.83x10°+0.12 | 1.73x10°+0.09% | 1.87x10°+0.09 | 1.16x10°+0.09%* 1.3x10°+0.12
2 2.06x10°£0.12 | 1.5x10%£0.12%%* | 1.4x10°+0.12%* 1.8x10°+0.12 | 0.8x10°+0.12%** [0.87x10°+0.09%**
3 2.2x10°£0.14 | 1.7x10*£0.07*** [ 0.8x10°+0.06*** [ 1.76x10°+£0.03* | 0.73x10°+£0.04%** [0.85x10°£0.12%**
4 2.7x10°£0.05 | 2.5x10%£0.29%** [0.68x10°£0.04%** | 1.75x10°£0.04*** | 0.68x10°+0.04*** [0.73x10°+£0.09%**
5 2.5x10°+0.14  |2.86x10*£0.05%**[0.53x10°+0.09*** [ 1.73x10°+0.06** [0.47x10°+0.007*** | 0.56x10°+0.03%**
6 2.53x10°£0.18 | 2.9x10*+0.06%** Nil 1.27x10°+0.09%** Nil 0.5x10°+0.58%**
7 2.6x10°+0.12 | 2.8710%+0.11%** Nil 1.2x10°4£0.12%%* Nil Nil

8 2.33x10°£0.18 | 2.9x10*£0.58%** Nil Nil Nil Nil

9 2.43x10°£0.13 | 1.8x10*£0.08%** Nil NIL Nil Nil

10 2.3x10°+0.12 | 1.4x10%+£0.08%** Nil Nil Nil Nil

Table (4). Mean values of some haematological parameters in treated rabbits with toltrazuril and diclazuril.

Group 0 days post treatment 7 days post treatment 14 days post treatment
RBCS H.b. P.C.V. RBCS H.b. P.C.V. RBCS H.b. P.Cv
10%ul g/dl % 10%ul g/dl % 10%ul g/dl %
Control non inf. | 4.83=0.10 | 9.5=0.08 | 28.5+0.17 | 447+0.09 | 9.17+034 | 28.67+024 | 5.0%0.58 | 9.5+0.58 |28.67+0.35
non treated
Inf. non treated | 3.33 £0.18 | 7.33 £0.08 | 2823 +0.19| 3.13+03 | 6.60+0.87 | 29.0£0.12 | 3.27+0.12* |6.60+0.87%| 29.0 +0.12
oKk oKk k% *
Infected toltra 383+0.09 | 9.5+0.58 |29,0+0.29 | 3.66+0.18 | 7.73+0.12 | 23.04035 | 4.16+0.09 | 9.00+0.31 | 28.33 +0.18
kokok * * skokk
treated
Inf. dicla treated | 3.8+0.06 | 8.52+0.18 |28.65+0.26| 3.66+0.08 | 7.5+023 | 22.04046 | 4.1+0.15 | 9.00+0.52 | 28.66 +0.18
®kk *% k% *% sk
Non inf. toltra 45+0.17 | 83+0.59 [28.3340.09| 4.5+0.17 | 826+0.18 |28,66=0.18 | 4.7+0.12 | 9.33+0.09 | 28.93 £0.23
treatrd
Non inf. dicla 474058 | 8.70£0.60 | 28.540.26 | 4.6+0.06 | 8.5+058 | 29.16+0.71 | 494058 | 8.66+02 |28.97+0.15
treated

Values are means + standard error, * Significantly different at P<0.05 compared with control,
**Significantly different at P<0.01compared with control, ***Significantly different at P<0.001
compared with control
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Table (5). Mean values of some serum liver function parameters in treated rabbits with toltrazuril and diclazuril.

Group 0 day post treatment 7 days post treatment 14 days post treatment
AST | ALT | ALP | Albumin | AST | ALT | ALP | Albumin | AST | ALT | ALP | Albumin
uL | v | uL | ga | uL | uL | uL | ga | uL | uL | uL g/dl
Control non
36.00 | 34.00 | 22.00 4233 +| 39.67 |25.66 + 38.00+[35.00+| 27.67+ | 430+
i‘(‘lf' nontreat- | Ly ys | 2231 | x115 [F20F012 007 [ azug | 12 MO s | i | 143 0.06
i‘:lf' Non treat- iﬁgg* f()lsog()* 5592'70,?* io%gg** ﬁ'gg 43.00£[314.67%| 2.80+ [70.0040.00 +| 306.67 | 2.50 = 0-
o ' - ' 2| 0.58 | 2.4%kx | 0.12%%% [2,89%xH 289 | 8.82kkx [ 06
glft'rgeat' 30.00 +| 45.00 ;;0707'2* 3.37 +0.09 igi—gg* 104.00 = ff?’sof* 3.60+ [53.33+(90.00+| 311.67+ | 4.03+
177 % |+2.88 % [7] o 970,58 wrw{ 0.09% | 1.76%* [2.89%**| 4.41%%% | 0.09
fi‘i‘;feated 28.00 | 26.00 i§7707'2* 3.5+0.06 igZ'go** S1.0 234004, o (o 3267+[47.67+| 2200+ {3.9+0.06
1,10 ##| 228 [7] o 0T 40,58 [ 115wk [ T 24 | raser | e [ ek
Non inf. treat- | 39.00£[40.00%| 1225 [ 3.50 | 3767 |4033%[ 27.66 |, , "~ [3630 %4400 £| 2766 = | 420%
ed toltra 428 | 3.46 |+1.7**| +0.06%* |0.88 ¥+ 433 | +1.45 > “U 058 |15+ | 0.89 0.12
Non inf. dicla | 20.00% [29.00+1 [17.00=2.| 3.3+0.06 [26.67+-0]25.33+0|28.0+1.1 25.040.5[24.0+0.5
ot APy pg o wx [ ggrer |33 5 3720004 [ L7 g e | 30.0£1.1 [3.5740.09

Table (6). Mean values of some serum kidney function parameters in the serum of rabbits treated with
toltrazuril and diclazuril.

0 day post treatment 7 days post treatment 14 days post treatment
(Group Creatinine Uric acid Creatinine Uric acid Creatinin Uric acid
Mg/dL Mg/dL Mg/dL Mg/dL Mg/dL Mg/dL
gg:ttergl noniinf.non | 2e 604 | 1,06£0.05 | 0.55+0.08 0.97+0.09 0.530.12 0.84+0.05
Inf. non treated 0.62+0.06 | 1.8+0.03*** 0.67+0.09 1.77+0.09%** 0.64+0.05 1.72+0.07%**
[nf. treat. Toltra 0.74+0.05 1.0+0.07 0.6540.03 0.8640.05 0.52+0.06 0.84+0.05
Inf. treat. Dicla 0.78+0.04 | 0.84+0.02** 0.8+0.03* 0.8+£0.12 0.52+0.06 0.7£0.05
INon inf. treat. Toltra | 0.58+0.04* | 0.62+0.06** 0.53+0.08 0.87+0.09 0.424+0.06 0.84+0.05
INon inf. treat. Dicla 0.6+0.05* 1.0+0.07 0.57+0.12 0.67+-0.18 0.424+0.06 0.52+0.05%*

Values are means + standard error, * Significantly different at P<0.05 compared with control,
**Significantly different at P<0.01compared with control, ***Significantly different at P<0.001
compared with control

Discussion chickens infected with Eimeria spp. (Soulsby,
1986) Our results indicate that toltrazuril was
more effective in improving mean weight gain
when compared to the unmedicated and infect-
ed group B. In addition, toltrazuril was also
more efficacious than diclazuril in improving
mean weight gain, feed conversion rate.The
results of this study was agreed with those of
Ramadan et al., (1997) who showed that the

Coccidiosis in post-weaned rabbit cause loss of
body weight significantly, the loss of body
weight was probably caused by the disruption
of metabolism in the small intestine which re-
sulted in the lack of sugar and consequently
weight loss as reported by (Zulpo et al.,
2007).The loss of body weight has been report-
ed in cows, goats, horse, sheep, dogs and
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addition of toltrazuril to the drinking water of
broiler chickens improved body weight gain.

In a controlled, randomized, blinded experi-
mental study, the effects of treatment with
Toltrazuril (two applications), Diclazuril (two
application) in the pre-patent stage of coccidia
infections were compared with regard to their
influence on oocyst excretion. Toltrazuril re-
duced significantly both the duration and the
amount of oocyst excretion and the overall of
cumulative excretion prevalences, while Di-
clazuril exhibited no such effect. The dose of
25 ppm of toltrazuril for two consecutive days
was found to be highly effective in coccidian
infected rabbits which is in agreement with the
previous report of Zurliiski and Vladiminova
(1988). This dose resulted into zero OPG while
James and Campbell (1991) reported that two
48 hour treatments with 25 ppm of toltrazuril
in water, 5 days apart reduced output to zero
approximately 40 days in hepatic and intestinal
mixed infection, and in hepatic coccidiosis
(Singla et al., 2000). Zero OPG on day, 6 post
treatment with toltrazuril indicated an indirect
effect on the free living stages due to severe
suppression of or the killing effect on the pro-
ceeding stages.Thus it is concluded that toltraz-
uril given at 25 ppm for two days was an effec-
tive method of reducing oocysts due to intesti-
nal coccidiosis to nil.

Infection of Eimeria spp. caused significant
decrease of erythrocytes and haemoglobin con-
centrations (P<0.001) compared to the normal
control group. This data showed that rabbits
infected with Eimeria spp. suffered from ane-
mia. Anemia was probably due to the damage
of the intestinal mucosal epithelium and blood
vessels by Eimeria spp. A decrease in the num-
ber of erythrocytes and hemoglobin, with a
form of anemia as reported in dogs and sheep
suffering from coccidiosis (Sahinduran et al.,
2006, Kaymaz et al., 1999). At day 7 post
treatment, the experimental infection resulted
in anemia. Anemia occured due to intestinal
destruction resulting in blood loss as a con-
sistent finding in Eimeria species infection in
chickens (McDougald and Reid, 1997). There
was no significant difference in PCV between

the infected non treated rabbits and the control
normal group, this result is similar with Kay-
maz et al., (1999) they reported that coccidio-
sis in dogs showed no change in PCV.The sig-
nificant decreased of red blood cells (RBC)
and hemoglobin (Hb) of the infected rabbits
relative to the control normal group is an indi-
cator of anemic animal.

Regarding liver and kidney function parame-
ters, there was a significant increase in serum
AST, ALT, ALP in rabbits infected with coc-
cidiosis. The alteration of liver enzymes sug-
gested that the liver might be adversely affect-
ed by coccidiosis. In rabbits, ALP is found in
all tissues, mostly in the epithelial cells of in-
testine, tubulus renalis, osteoblast, liver and
placenta, infection of Eimeria magna destroyed
the epithelial cell of intestine. The inflammato-
ry reaction caused an increasing cell activity
and change in cell permeability; consequently,
the ALP was released into the plasma and body
liquid (Hartcourt-Brown, 2003). Our results
revealed a significant increased in serum ALP
level in the coccidian infected rabbits, this re-
sults was nearly similar to those observed by
Hana, et al., (2011). The decrease in serum
albumin could be attributed to the disruption of
lysosomal membranes under the effect of vari-
ous toxicants leading to liberation of their hy-
drolytic enzymes lysis and dissolution of the
target material (Ebaid et al., 2007). Intestinal
eimerian infection can alter and affect other
organs than their final sites of multiplication,
in lambs suffering from intestinal coccidiosis a
membrane proliferative  glomerulonephritis
was reported(Majid and Winter, 1986). Mal-
function in the glomerular filtration results in
the retention of substances including uric acid,
and this may be responsible for their high se-
rum level in the infected group (Metwaly, et
al., 2011).

Conclusion : The results of this work conclud-
ed that the infection of Eimeria spp. in rabbits
caused weight loss, accompanied by anemia,
and increasing of ALP activities. There were
correlations between clinical symptoms, and
blood profile of rabbits infected with Eimeria
spp. for seven days. These findings were useful
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to have a better understanding of pathophysiol-
ogy of Eimeria spp. infection in rabbits Treat-
ment of coccidiosis in rabbits is possible with
oral toltrazuril or diclazuril. Toltrazuril had a
more efficacy in controlling rabbit coccidiosis
infestation than diclazuril.
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