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Abstract: One hundred, one day- old Cobb broiler chicks were randomly divided to 5 equal (1-5) groups. First
four Chickens groups 1-4 were orally infected with 5x10°mixed sporulated oocysts per chick at 14" day — old.
Group (5) were kept as non infected control. After appearance of signs; groups 1, 2 and 3were treated with

toltrazurnl, amprolium and Sulphaquinoxaline (S.Q); respectively; while group (4) was kept as nontreated control.

Results revealed that, group treated with toltrazuril showed great unprovement m feed intake average; weight

gain and food rate conversion as well as high reduction i the number of oocysts. The results of experimentally
infected chicks with mixed field Eimerial oocysts showed some sort of drug resistance to S.Q and amproluim.
Our study pointed out that; toltrazuril is still more effective than S.Q or amprolium in elimination of E. cocysts

infection in chickens. Area of drug resistance needs more investigation to explore its magnitude, mode and how

to overcome.
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INTRODUCTION

Control of coccidiosis has relied mainly on the
preventative use of anticoccidial drugs (coccidiostats),
together with the induction of species-specific natural
immunity in chicken flocks [1, 2]. However, this widely
used approach is costly and has led to serious problems
with dirug resistance in Eimeria populations [3]. Due to
these drug resistance problems, live, virulent vaccines
have been utilized to protect chicken flocks against
coccidiosis, particularly in intensive establishments [4]
and attenuated or precocious live vaccines are now
finding wide application [1, 2]. In spite of the advance in
immunological, biotechnological and genetically methods,
still chiefly depends upon
prophylactic chemotherapy with anticoccidial drugs [5 ].

Some authors considered stress factors, as well as
Newcastle disease vaccination and overcrowdings as
factors increase the severity of coccidiosis [6] and others
explained the severity of coccidiosis by the development
of drug resistance [7-11].

control of coccidiosis

Emergence of drug resistance m coccidiosis is
a great problem with most of the anticoceidial drugs,
which limit their use [12-17]. The change in sensitivity
has  forced the  pharmaceutical
continuously change the formulation of drugs, which
requires at least TJS$ 50-100 million for the development
of a new drug [18].

From the above mentioned background, the present

industries to

study was planed to mvestigate the effect of some
anticoceidial drugs on mixed infection in broiler chickens
with field 1solates.

MATERIALS AND METHODS

Experimental Chicks: One hundred; 1 day old Cobb
broiler chicks obtained from a commercial hatchery was
used in the current study.

Ration: The chicks were feed on prepared ration
according to the National Research Council. Ration
without feed additives was given to the chicks adlibitum.
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Anticoccidial Drugs: The following drugs were used as
recommended by the manufacturer.

Amprolium 20% secluble powder produced by Vetwic
Veterinary Division, El Nasr Pharmaceutical
Chemicals Co. with batch nmumber 3/741/09. Tt was
given as lg/ liter of the drnking water for 5
successive days.

Sulphaquinoxaline (5.Q) Sodium (20%) soluble
powder produced by Veterinary Division, El Nasr
Pharmaceutical Chemicals co. with batch number
3/753/09. was given as 1 g/ liter of the drinking water
for 5 successive days.

Toltrazuril 2.5% (Deltazuril®) in liquid form produced
by Delta Pharma Vetermnary Sector, Industrial Zone
B4, Batch number 71333, was given at concentration
of 7 mg/kg body weight for two successive days.

Eimerial Oocysts: Sporulated cocysts were 1solated from
field cases and purified Collected oocysts were
sporulated and passed in susceptible chicks 3 times.
Virulence of the 3 passage sporulated oocyst was tested
according to Walelzky [19] and McDougald et al. [20]
Sporulated ococysts were kept m 2.5% potassium
dichromate in screw capped bottles at 4-8°C till used for
challenge test.

Qocysts Count: Sporulated oocysts was counted/ml by
using Mc-Master technique after Maft [21] and Soulsby
[22]. Different species of sporulated cocysts were used
for experimental infection after Soulsby [22].

Experimental Infection: Each bird of infected and
medicated groups was inoculated orally with 0.5 ml
solution containing 5X10° mixed species of sporulated
oocysts on the 14" day of age.

Chicken Performance: Mean body weights gain, feed
mtake as well as total feed intake were calculated weekly
according to Samsbury [23].

Samples for OQocysts Count: Freshly voided droppings
were collected from mtestinal and cecal of living;
sacrificed or dead chickens and microscopically examined
for oocyst count.

Histopathology: Intestinal tissues were fixed for 1-2 hour
and washed several changes of 50% alcohol for 4-6 hour
and stored in 70% alcohol then washed m 80%, 90%, 95%
absolute alcohol, finally the specimens were
embedded mn paraffin wax, sectioned and stamned with
H&E [24].

and
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Lesion Score: Lesion scores were calculated according to
the procedure of Johnson and Reid [24].

Experimental Design: One day-old Cobb broiler chicks
were obtained from a private commercial hatchery. At the
1* day of hife, the used chicks (100) were randomly divided
into 5 equal groups (1-5); 20 each.

At the 14" day of life droppings were examined to be
confirming it's free from oocysts of Eimeria. Chicks of
group (5) were kept as negative control group while
chicks of groups 1- 4 were orally inoculated with 0.5 ml
containing 5x10° mixed sporulated oocysts/ chick.

At the 18" day of age with appearance of clinical
signs chicken of Group 1, 2 and 3 were treated with
Toltrazuril, Amprolium and 3.Q; respectively; while birds
of Group (4) were kept as infected control.

All groups were kept under daily observation for
signs with collection of dropping for calculation of
oocyst. At 0, 7, 14 and 24 days of age, Body weight and
feed intake were recorded for calculation of feed
conversion rate (FCR).

Two birds from each group were sacrificed at the
5% 7" and 9" days post infection (dpi) and its intestines
were collected for histopathological examination. The
obtained results are shown in Tables1- 4.

RESULTS

Infected birds showed general signs (ruffled
feathers; off food; huddling together and loose dropping)
on the 4™ dpl. Results of the average total feed intake is
presented in Table 1. Tt was found that, Toltrazuril treated
group consumed higher ration (718.75 g/ bird) followed by
negative control group (714.37 g/bird); S.Q treated group
(697.5 g/ bird); Amprolium treated group (680.9 g/bird) and
finally control positive group (678.13 g/ bird). Average
body weight was the best in the negative control group
(619.38 g) followed by toltrazuril treated group (618.13 g);
3.Q treated group (570.25 g); Amprolium treated group
(557.12 g) and control infected non treated group (515.5 g)
(Table 1).

Feed conversion rate was the best in control negative
group (1.80) followed by toltrazuril treated group 1(1.84)
and 5.Q treated group 3 (1.86) while Amprolium treated
group showed the lowest feed conversion (1.94) followed
by that of control infected non treated (2.17) (Table 1).

Average weekly body weight gain in toltrazuril
treated group 1 (Table 1) and control negative group 5
were the highest followed by S.Q treated group and
Amprolium treated group while the lowest values were in
non treated mfected control positive group 4.
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Table 1: Average body weight, feed intake, feed conversion rate and average weight gain of infected treated and control chicken groups at 1-4 week of age

Average body Average Feed Feed conversion Average weekly
Group No. Treatment Age/ days weight /gm. intake /gm rate (FCR) weight gain/gm
1 Toltrazuril 0 42.50 - - -
7 99.75 82.00 1.43 57.25
14 227.50 177.50 1.73 102.81
24 618.13 T718.75 1.84 390.62
2 Amprolium 0 43.07 - - -
7 97.50 82.00 1.51 54.43
14 206.25 147.50 1.75 84.37
24 557.12 680.90 1.94 350.93
3 8.Q 0 41.35 - - -
7 96.75 81.50 1.47 55.40
14 195.25 129.38 1.74 74.31
24 570.25 697.50 1.86 375.00
4 Control Positive 0 42.09 - - -
7 96.25 77.50 1.43 54.16
14 203.00 145.94 1.77 82.69
24 515.50 678.13 217 312.50
5 Control Negative 0 41.43 - - -
7 98.75 82.00 1.43 57.32
14 220.00 169.81 1.76 96.56
24 619.38 714.37 1.80 396.87

Table 2: The effect of treatment on the body weight (BW), body weight gain (BWG) and relative growth rate (RGR) in infected and treated groups

Group and treatments

Item Gr (1) Toltrazuril Gr (2) Amprolium Gr(3)8.Q Gr (4) Infected non treated Gr (5) Control negative
Mean Wl(gm) 320.000 310.00 310.000 310.00 332.00
Mean W2 (gm) 618.130 557.12 570.250 515.50 619.38
W2-W1 (weight gain) 298.130 247.12 266.250 205.50 287.38
W2+W1 2 468.065 433.56 441.125 412.75 475.69
RGR 63.550 56.99 59.130 49.78 60.41

W1: Average body weight of each group at 18th day of age
W2: Average body weight of each group at 24th day of age

Table 3: Number of Eimeria oocyst /gm of dropping of infected treated and control groups (X 10%)

Days post infection Treatment. Tnfection Group No.
10 9 8 7.0 6 5

4 20 38 10.8 4 0 Toltrazuril + 1

24 6 110 38.0 4 4 Amprolium + 2

6 60 42 12.6 2 0 5.0 + 3

30 68 160 1380 10 4 Infected + 4

0 0 0 0.0 0 0 Negative - 5

Table 4: Eimeria lesion score in intestinal parts of infected treated and control chicken

Lesion score in intestine

Caecum Lower Mid Upper Dpi Treatment. Gr No.
1 1 1 1 5 Toltrazuril 1
1 0 0 1 7

1 0 0 0 9

1 1 1 1 5 Amprolium 2
1 1 1 2 7

1 1 1 2 9

1 1 1 1 5 S.Q. 3
2 1 1 2 7

2 1 1 2 9

2 1 1 2 5 Control positive 4
2 1 1 2 7

2 1 1 2 9

0 0 0 0 5-9 Control -ve 5
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A: Infected non treated duodennm: different sapes in duodenal crypts an villi {arrows) [x100].

o ——

B: Control negstive duodemmy: epperently norme] mucoss and submucoss [x10].
C: Inficted non treated intesting: different Fimerial stages (arrows) [200],

D: conttral nepative infestine: apparently healthy tissues [x100],

E: Infected non trested cacoum: diffenent paresitic stages (arrows) [x100].
F: Control negetive eacoum: normal histology of mucosa & submucoss [x100].

Plate 1: Histopathological sections stained with H&E of Eimeria infected nontreated and control negative chicken
intestinal parts

A Tltrarneil treeiet: Fimerial stagen (ermws) and hateropkille infittmeion (b) [x200] A Toltrazuxl trested: perasitio siages (arrows} [x100].
B: Amprolinm treated: slight mucoas] hemorhage (arow]) [2100]
C: 5Q treated: few parasitic stages (perows [x100],

B: Amprolin tresred - fivr parmitic stages (zrowe) [2100].
C: 8C} trested: parssitic stages in mucosa (amoewa) [x100].

A Toltrzuil trested: parssitc seges (srrows) [2100]
B; Ampreliom trested: bersporhagic onycnss. {aow) [£200)
C: 80 trrated showing: healfry mucoss [x207].

Plate 2: Histopathological duodenum sections stained with H&E of chicken infected with Eimeria and treated at the

5,7 and 9" dpi

Our results revealed that good performance
in toltrazuril treated and non infected groups
from the 18" -24™ day of age, followed by 8.Q treated
and amprolium treated groups, respectively; while
infected non treated group showed bad performance

parameters.
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Toltrazuril treated group showed the highest relative
growth rate (RGR) (63.55) followed by negative control
(60.41), 8.Q treated group (59.13) and Amprolium treated
group (56.99). In the other hand RGR of treated group
were higher than that of non treated infected group
4 (49.78) Table (2).



World Appl. Sei. J., @ (4): 359-366, 2010

4z Toltrumril reated: dfferert prsd s sages inthe s (arowes) f200). 4 Tolmoril treated: mucos] parasitic ifectin {arone) f100], & Toltramril treated: parasitic stuges {oocysts) faromrs) fc100].
B Anprolin treated: ferpareti stages eide the epitelinl lining o B improhim treated paretic duge tmneomlep i (amene) fr100]. B o freated shighthr: i & sihmacesa e 100].
the crypts ghrd (zrows] f100]. 0250 reated muresal knwo cytic TEMTtionmAthfenpametic sage (romes) fel00].  C:51) reated: femrparasiic ctage {amome) fe100].

C: 5 Qirented : moacoen] prrastic infedtion (arrome ) R00].

Plate 3: Histopathological sections stained with H&E of intestine of chicken infected with Eimeria and treated at
5,7 and 9 dpi

AI: Toltramuril treates: Eirveial stage (arrows [x100]) & Toltmruril teats: pamsitic stage (arrows) [x200]. A Tol traoreril ety parasitic stage (armows) [x200],

B: fumprolinm treated, few parasitis stages inside B: Amprolivm treated: apparc oty healthey toucosa [100]. B: Amprolinm treated; fow pamsitio stages (grows) [2100],
the caccal glands (aows) [x100]. C: 30 treated £ cocysts imside the caccal €: 84) tresied: nommal muooss of cancel glands [x1G0].
C: BQ treated; pamsite stages inthe caccal glands (arrows) [x200].

glands (arrows) [x100].
Plate 4: Histopathological sections stained with H&E of chicken caecum infected with Fimeria and treated at the
5:7 and 9 dpi

No oocyst was detected at 1" day post positive group; and continued higher till 10® dpi.
treatment (dpt) with toltrazuril and S$.Q, but in Toltrazuril treated group showed oocyst shedding
amprolium freated group, the shedding of oocysts lower than S.Q treated group from 3™ dpt (7 dpi) till 10 dpI
was occurred similar to that of non treated conirol (Table 3).
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The effect of different treatments on the lesion score
mn infected and treated groups was seen n Table 4. No
lesions were detected in non infected non treated control
group. Highest score lesions were showed in infected non
treated control group. Lowest lesion score were showed
i Birds that treated with toltrazuril if compared with those
treated with Amprolium and S.Q.

Results of histopathological examination showed
different parasitic stages in duodenal crypts, villia in
duodenal glands and at all intervals post infection of
mnfected nontreated group (Plate 1- A). Also; different
parasitic stages were detected in both intestinal and cecal
sections (Plate 1- C and E). All examined intestinal parts of
non infected control showed apparent normal histological
structure. (Plate 1- B, D and F), in comparesion with
Amprolum treated group sections had few parasitic
stages, slight mucosal hemorrhage and hemorrhagic
mucosa free of parasite at the 5% 7° and 9" dpi;
respectively. S.Q treated group showed parasitic stages
in  mucosal epithelium, few parasitic stages and
apparent healthy mucosa at 5, 7 and 9 dpi; respectively.
Toltrazuril  treated group sections showed parasitic
stages and heterophilic mfiltration at 5 dpi and few stages
at 7 and 9 dpi. (Plates 2,3 and 4). Generally, Eimeria tenella
more lesion score and histopathological changes were
detected m cecum S5.Q and Amprolium treated groups.

DISCUSSION

Our field observation suggested the presence of
variation n results of usage of anticoccidial drugs. This
observation has been reported by many authers [26-31]
Accordingly; this work was designed to evaluate the
therapeutic efficacy of three commonly used anticoceidial
drugs for controlling coceidial infection m Broiler chicks.
Bedrnik [32] has established that a reduced efficacy of an
anticoccidial always has an adverse effect on weight gain
and/or on the feed conversion. These factors play a
decisive part in practice, since they determine the
economic success of the operation. Oocyst excretion
alone is insufficient to assess the efficacy of anticoccidial
drugs and mndeed it 1s misleading [33]. Many publications
have shown that cocyst production correlates poorly
with weight development, with intestinal lesions and in
the highly pathogenic species E. tenella and E. necatrix
even with mortality [34-40] No anticoccidial can
completely suppress cocyst production under practical
conditions [41]. The most useful criterion for evaluating
the effects of anticoccidial drugs is body weight gain
particularly during the acute phase of coccidial nfection
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[42]. Normally the weight gain is measured from the day of
inoculation till the 6® or 7" day post inoculation (dpi) cr
during the period of maximum growth depression
(3-7 or 4-8 dp1).

Broiler chicks were inoculated at the 14% old by
pathogenic field mixed isolates. Infected birds showed
general signs of ruffled feathers, off food and huddling
together at the 4” day post-infection with loose dropping.
Results in this experiment showed that the treated group
with Toltrazuril revealed great improvement in its
performance parameters ncluding feed intake, mean
BW, BWG and FCR and relative growth rate with
reduction in cocysts count as well as macroscopic and
microscopic lesion score. Our results are in a great
accordance with [43] found that toltrazuril when
administered on days 18 and 19 in the drinking water at
7 mg/kg of body weight have equal to the non infected
birds m performance. Toltrazurill most completely
elimmated all coccidial lesions and dramatically reduced
oocyst shedding. The performance data, lesion scores
and oocyst counts showed that a treatment with
Toltrazuril successfully controlled the coccidiosis after
2-days with no relapse of mfection. Toltrazuril can thus
be supplemental with
anticoccidials or as a primary anticoccidial with non
medicated feed. Also [44] found that all Toltrazuril
treatments (Days 2-3,;6-7; 10-11; 14-15 and 18-19) resulted
in birds with good weights and feed conversions at all
weigh periods (0, 21, 35 and 56 day old). They added that
highest E. acervulina lesions and highest cocyst counts
were recorded for Toltrazuril when given at days 2-3; 21
and 35, respectively. All other toltrazuril treatments had
low mumbers of oocysts and low lesion scores after
Toltrazuril administration. None of the
treatments showed visible reoccurrence of coceidiosis.
Comparing with the group treated with toltrazuril, the
birds which treated with S.Q and Amprolium had lower
body weight gamn and relative growth rate, oocyst count
and higher lesion score. Gill and Bajwa, [45] found that
various species of Eimeria were resisted to 5.0 and
Amprolium treatment.

used for control in-feed

Toltrazuril

The findings of the histopathological examination
this study were confirmative and accord with the
macroscopic lesion score. No microscopic lesions were
seen1 1 non infected non treated group, while the severest
lesions were observed in infected non treated birds.
Chickens treated with Toltrazuril showed the mildest
lesions followed by those treated with S.Q. and
Amprolium; respectively.  Regarding to results of
treatment there was some sort of drug resistance to
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S.Q and amprolium which accord with the results of
Waletzky et al. [46] Hemsley, [47], Panda et al. [48] and
Gill and Bagwa [45]. In conclusion: Results of this
experiment showed that Eimeria tenella show more lesion
score and histopathological changes m the cecum in
group treated with both 5.Q and Amprolium that indicated
presence of some sort of drug resistance strains of

Eimeria.

10.
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