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Abstract

Coccidiosis is a preeminent threat to productivity in broiler industry. This prospective study was undertaken to evaluate the anti-coccidial efficacy of
guar (Cyamopsis tetragonoloba) and salinomycin sodium in broiler Chicken. One hundred and twenty broiler chicks were divided into four groups with
each having 30 birds. Group A had salinomycin sodium supplementation, group B received Guar (Cyamopsis tetragonoloba) whereas groups C and
D were positive and negative controls respectively. Salinomycin and guar (Cyamopsis tetragonoloba) were administered following oral inoculation of
50.000 oocysts of Eimeria specie in all birds except the ones inducted into negative control group. Weight gain, feed conversion ratio, Fecal oocysts
and blood profile of these birds were determined weekly. When histopathology was performed only a couple of coccidian parasites were identified
in the intestinal caeca of birds treated with guar, whereas none were seen in birds treated with salinomycin sodium. It was concluded that results in
terms of weight gain and feed conversion ratio were more favorable in case of salinomycin supplementation. However, guar exhibited greater efficacy
as an antiprotozoal agent with significant reduction in fecal shedding of oocysts. In contrast to groups receiving salinomycin, severity of bloody
diarrhea and mortality rates amongst infected birds subjected to guar were appreciably lower as well.
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Etlik Piliclerde Koksidiyozun Zararh Etkilerinin lyilestirilmesi icin
Kullanilan Guar (Cyamopsis tetragonoloba) ve Salinomisin Sodyuma

Karsi Biiylime, Hematolojik ve Histopatolojik Tepkiler

Oz

Koksidiyoz, broiler endistrisinde tretkenlik icin 6nde gelen tehditlerden birisidir. Bu prospektif calismada, broiler tavuklarda guar (Cyamopsis
tetragonoloba) ve salinomisin sodyumun antikoksidiyal etkinligi degerlendirildi. Ylizyirmi broier civciv, her birinde 30 hayvan olacak sekilde dort
gruba ayrildi. A grubuna salinomisin sodyum ve B grubuna guar (Cyamopsis tetragonoloba) verilirken, C ve D gruplari sirasiyla pozitif ve negatif
kontrolleri olusturdu. Negatif kontrol grubu hari¢ diger gruplardaki tiim hayvanlara Eimeria tiiriine ait 50.000 ookist agiz yoluyla verildikten sonra,
salinomisin ve guar (Cyamopsis tetragonoloba) uygulandi. Civcivlerin, haftalik agirlik artisi, yemden yararlanma orani, diski ookistleri ve kan profilleri
belirlendi. Histopatolojik analizde, guar uygulanmis hayvanlarin sekumunda sadece birkac koksidial etken tespit edilirken, salinomisin sodyum
uygulanan hayvanlarin hicbirinde etken saptanmadi. Salinomisin ilavesinin, hayvanlarda agirlik artisi ve yemden yararlanma orani acisindan daha
olumlu sonuglar verdigi saptandi. Bununla birlikte, guar, ookistlerin diski ile sacilimlarinda 6nemli bir azalma ile antiprotozoal bir ajan olarak daha

fazla etkinlik gosterdi. Salinomisin uygulanan grubun aksine, kanli ishalin siddeti ve enfekte kuslar arasindaki 6lim oranlari guar uygulanan grupta
kayda deger 6lcuide daha dustikt.

Anahtar sozctlikler: Yas, Kan profili, Hemoglobin, Infeksiyon, Ookist, Broiler tavuklar, Guar
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INTRODUCTION

Productivity in Pakistani broiler sector has become stagnant
in recent years due to a myriad of bacterial, viral, fungal and
parasitic diseases causing devastating economic losses 2.
Eimeria species (phylum Apicomplexa) being a protozoan
parasite, is believed to be the root cause of Coccidiosis
in broiler B, infecting upto 70% commercialized broiler
production systems , in developing countries ©\. Seven
subspecies of Eimeria have been isolated from chicken i.e.
E. acervuling, E. maxima, E. tenella, E. brunette, E. necatrix, E.
mitis and E. praecox “*”1, However, in Pakistan E. tenella has
been observed as the most prevalent pathogenic species ©.
Coccidiostats have been employed all over the world for
efficient control of avian coccidiosis but their repeated
and inefficient usage has produced several drug resistant
strains ™. This dilemma has promoted a search for plant
based anti-microbial nutraceutical agents ..

Guar legume (Cyamopsis tetragonoloba), grown for gum,
produces guar hulls as a by-product containing high level
of antiprotozoal Saponins '” whereas Salinomycin is a tri-
cyclic spiroketal hexagonal ring system possessing ionophoric
properties ', Hematology values indicate the physiological
profile of birds """ and are used as an important diagnostic
tool in many anemic disorders 1'2. It has been reported that
erythrocytes (RBC), leukocytes (WBC), hematocrit (hct) and
hemoglobin (Hb) levels increase with age and their values
change significantly in diseased birds "*'. As coccidial
oocysts are ingested and intestinal mucosae of birds are
colonized by Eimeria species, impaired food conversion
ratio (FCR) leads to reduced productivity °'\. Furthermore,
coccidiosis also destroys natural intestinal microflora
namely Enterobacteriaceae, that assist in feed digestion.
This creates favorable condition for the progenation of
microbes such as Lactobacillales spp. thereby further
deteriorating overall gut health. Poor feed conversion
causes depressed immune system which eventually enhances
the probability of secondary bacterial infections %7,

So the current study was designed to examine the anti-
coccidial efficacy of guar and salinomycin sodium in broilers
chicken. Efficiency of these drugs in diseased broiler chickens
was to be evaluated based on production, hematological
profile and histopathological changes.

MATERIAL AND METHODS
Ethical Considerations

Ethical approval of this study was obtained from University
of Veterinary and Animal Sciences, Lahore, Ethical Committee.
The animals were treated in compliance with ethical
standards.

Grouping of Birds

The study was conducted on 120 birds which were deemed

free from any coccidial infection by fecal examination.
Day old chicks were sourced from local market. They were
weighed and randomly assigned into four (4) groups namely
A, B, C and D. Each group had 30 birds. Group A (GA) and
Group B (GB) were treatment groups whereas group C was
positive control (PC) and group D was negative control (NC).
The experimental birds were vaccinated against Newcastle
and Infectious Bursal Disease. All birds inducted into
the study were offered an experimental feed. Nutritional
composition of the aforementioned feed has been presented
in Table 1.

Group A had salinomycin sodium supplementation; group
B had Guar (Cyamopsis tetragonoloba) supplementation
whereas groups C and D were positive and negative control
respectively.

Infection and Medication

Broiler chicken suspected with coccidiosis were collected
fromdifferentbroilerfarms.Postmortemexaminationswere
performed and samples were collected from suspected
Eimeria tenellainfections. Collected specimens were evaluated
with PCR analysis to confirm presence of aforementioned
coccidial specie. A suspension containing E. tenella oocysts
was prepared by using Clorox digestion procedure 12",
Coccidial eggs were isolated and 1T mL inoculum containing
50.000 sporulated oocysts was introduced directly into
the crop of each bird of groups A, B and C on day 21.
Medication was started when clinical signs of coccidiosis
appeared after 7 days of infection '8, All birds were fed the
same experimental diet details of which are given in Table 1.
In addition to that GA was offered salinomycin sodium 5
gms/10 kg of feed " and GB was offered guar at 5% of feed 2°1,

Drug Efficacy and Blood Profile

Mortality rates and weight gain were determined on
weekly basis in the birds of all groups. The feed conversion
ratio (FCR) was determined as described by Tanweer
et al.’ and oocysts per gram (OPG) were counted as
described by Velkers et al.?"! to determine the efficacy of
the drug. Complete blood count (CBC) included, Total Red
blood cell count, Total leucocyte count, Blood hemoglobin,
Mean corpuscular volume, Packed cell volume and Mean

Table 1. Nutritional composition of experimental feed offered to broilers

Composition %, Unless Indicated

Moisture 9.8
Dry matter 90.2
Crude protein 18.4
Crude fiber 4.8
Ether extract 8.9
Crude ash 25
Nitrogen-free extract 55.6
Metabolizable energy (K Cal/kg) 2896
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corpuscular hemoglobin were measured by using an
automatic hematology analyzer (Hematology Analyzer,
Abacus Junior Vet, Austria) as described by Odunitan-Wayas
et al.?? to determine the effects of guar and salinomycin
sodium on the blood profile of the birds every week.

Histopathological Examination

Birds were slaughtered by Halal method as described by
Abdullah et al.”® and 3 cm intestinal segments at midpoints
were collected from all the groups preserving them in 4%
paraformaldehyde solution. Samples were dehydrated and
histological sectioning was performed after embedding
in paraffin. Slides were stained with haematoxylin and
eosin (HE) ©.,

Statistical Analysis

Statistical analysis was done using Statistical Package for
Social Science (SPSS for windows version 17.0, SPSS Inc,
Chicago, IL). Normal distribution of the data was tested with
Shapiro-Wilk test 4. Analysis of data was done by multiple
analyses of variance (MANOVA). Significant differences
among the groups were analyzed by Duncan’s Multiple
Range test (Duncan 1955), (P<0.05).

REesuLTs

No dead birds were observed in GA, GB and NC till 28"
day post infection, but several birds of PC group died by

28" day. No mortality was observed in NC throughout the
duration of trial. However, all birds inducted into Positive
Control group died by 42" day (Fig. 1).

Higher mortality was observed in GA as compared to GB
showing that guar reduces mortality in coccidiosis more
efficiently as compared to salinomycin sodium (Fig. 2).

Significant results were observed for weight gain, FCR
and OPG between weeks. Weight gain and FCR increased
with increasing age and was found to be most in 6" week.
However, oocyst per gram (OPG) decreased gradually with
time in GA and GB but increased in PC (Table 2).

Erythrocyte count amplified as birds aged in NC but
plummeted in groups infected with coccidiosis. Similarly,
TLC increased in NC with age whereas decreased in the
rest of experimental groups as infection became severe.
A significant difference (P<0.05) was observed for PCV,
hemoglobin, MCV and MCH throughout the duration of
study (Table 3).

NC had the highest values for TEC and TLC followed by
GB and GA whereas as PC had the least values for TEC and
TLC. NC had the most values for hemoglobin and PCV
followed by GB and GA, as PC had least values for PCV and
hemoglobin. GA and GB showed no significance for MCH
and MCV during 5" week while NC had lowest values for
MCV and MCH. However, during the 4" week group B had
the lowest value for MCH (Table 3). Postmortem lesions

Fig 1. Oocysts morphological features:
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glandular lumen (arrow) (H.E. staining, 400x)

Fig 4. Progressive cytopathic changes observed in intestinal histopathological slides as a consequence of coccidiosis in group C.
(A) Intestinal villi preserved with few trophozoites whereby arrows mark the inflammatory infiltration by heterophils and mononuclear
cells (H.E. staining, 200x), (B) Desquamation of enterocytes and fibrosis in muscularis marked by arrows indicate proliferation of meronts
(H.E. staining, 200x), (C) Degradation of sub-mucosal glandular epithelium, edema and fibrosis along with shedding of oocysts in the

lamina propria) (H.E. staining, 400x)

Fig 5. Photomicrographs of intestinal mucosa of birds having guar supplementation (D) Mitigation of inflammatory process between
crypts. Intestinal villi exhibit recovery after experiencing hypoplasia and sloughing (indicated by presence of fibrinous proliferation in

pathognomonic to Eimeria infection were evident in clinical
cases (Fig. 3).

Histopathology of caecal coccidiosis showed epithelial tissue
destruction and vascular congestion along with presence
of hyperplastic lymphoid cells in the lumen. Caecum and
intestine of birds were full of Eimeria oocyst. Progressive

cytopathic changes were observed in intestinal histo-
pathological slides as a consequence of coccidiosis in
group C (Fig. 4).

Whereas birds supplemented with guar supplementation
exhibited prompt recovery of Intestinal villi after experiencing
mucosal sloughing (Fig. 5).
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Discussion

Birds of Group A treated with salinomycine sodium exhibited
greater weight gains as compared to other groups. Similar
findings were reported by Rychen et al.?*' and Hassan ¢,
whereby administration of synthetic ionophores reduced
coccidiosis-related mortalities while concurrently acted
as growth promoters. These observations were attributed
to the innate ability of salinomycine sodium to neutralize
certain Gram-positive bacteria responsible for intestinal
maladies 1?7, In several studies salinomycine sodium (SAL)
has been hailed as an immensely efficacious anticoccidial
agent. However, Demirulus et al.”® thoroughly contradicted
with prior suggestions and reported negative effects of
SAL on weight gain in broiler birds. Concurrently certain
studies indicated favorable outcomes when guar was
administered to mitigate coccidiosis in broiler birds.
Howbeit, poor weight gains were observed again which
were rationalized by the presence of anti-nutritional
factors such as saponins in guar based feeds 221983,
Reyer et al.B% justified improved FCR in guar fed broiler
birds by hypothesizing the emulsifying effects of saponins
thereby improving membrane permeability and nutrient
absorption of diet. Furthermore, a recent study of guar in
broiler birds has indicated elevated digestibility of both
essential and non-essential amino acids B". But present
study could not corroborate these findings as birds which
received SAL supplementation observably gained greater
weight than the ones that fed with guar. Yet in certain
cases, supplementation of feed with phytogenic additives
has been judiciously warranted by experimental trials 5234,

Oral-fecal route has been a primary device for the spread of
coccidiosis throughout modern broiler farming systems 53,
Authors have reported an increase in OPG with age of PC
after inoculation. This has been previously reported by
Rambozzi et al.*” who suggested that oocysts increase
with age in coccidiosis provided that birds received no
therapeutic treatment. We observed marked reduction in
OPG in all treatment groups whereby Guar showed better
anticoccidial activity when compared with salinomycin
sodium.Efficacy ofguarsupplementation hasbeenattributed
to the presence of saponins which elicited anticoccidial
activity by binding with the sterol molecules that are
present on the protozoan cell membranes ?°3® because
they do not results to tissue residue and drug resistance.
In order to evaluate the effects of herbal extracts to control
avian coccidiosis, 180 one-day-old broiler chickens were
randomly divided into nine equal groups, as follows: (1.
Consistent with previous reports, the number of fecal
oocysts in birds challenged with coccidia were effectively
reduced in response to the phytogenic products having
saponins 63539401

Similar to prior findings ¥, it was observed that TEC, TLC,
hemoglobin and percentage of PCV increased as birds
continued to age whereas MCV and MCH decreased

in ageing birds that were infected with Eimeria spp.
(Table 2) ', Patra etal.""has also reported overall reduction
in TEC and hemoglobin of infected birds due to hemorrhagic
cecal lesions. GA had the lowest TLC values than NC and
GB as salinomycin caused fragility of red blood cells which
ultimately led to their lysis “?. TLC was reportedly lowest in
GA as compared to NC and GB validating prior findings “*,
which suggested that salinomycin significantly decreased
size of bursa leading to a reduction of white blood cell
count I In our study, decrease in PCV and relative
increase of MCV and MCH values were comparable to that
of published data™*. LowerTEC for GA relative to GBindicated
that PCV and hemoglobin levels would be depressed as
well (Table 2). Likewise, MCV and MCH decreased more so
in GB than in GA due to comparative difference in TEC as it
affected MCV and MCH ™,

Histological sections of necrosed cecal epithelia in birds
infected with Eimeria tenella oocyst was illustrated by
Wasae ““ and other researchers 5% to exhibit deterioration
of intestinal epithelium and caeca in broiler birds. Fewer
cecal coccidian sporozoites were observed birds treated
with guar, while multiple developmental stages were
seen in the infected and untreated groups B&. Salinomycin
sodium was effective in eliminating parasitic infestation
but histopathological evidence of cecal destruction was
still evident B8,

In context of present study, we concluded that although
both salinomycin sodium and guar (Cyamopsis tetragonoloba)
exhibited adequatevanticoccidial properties but guar was
considerably more efficacious in controlling manifestation
of clinical signs and oocyte shedding through feces. Whereas,
Salinomycin sodium supplementation resulted in better
body weight and FCR gains.
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