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Abstract: This study aimed to investigate the efficacy of Sanguinarine phytobiotic, 
Sodium butyrate compared to ampicillin in treatment of Clostridium perfringens infection 
in broiler chickens with a special reference to their effects on growth performance, 
hematobiochemical and immunological profile.  A total of 150 one-day old Cobb broiler 
chicks were used in this study. On day 14th of age all chicks were divided into 5 equal 
groups (30 each). Group (G1) non-infected, non-treated (control), G2 infected with C. 
perfringens, non treated, G3 infected, treated with Sodium butyrate, G4 infected and 
treated with Sanguinarine phytobiotic and G5 infected and treated with ampicillin. 
Administration of drugs in drinking water was continued for 5 days from 18-23 day of age. 
The results revealed that the infected broiler chickens with C. perfringens and non 
treated(G2) showed clinical signs of necrotic enteritis represented by loss of appetite, 
diarrhea, dehydration, anorexia in addition to a recorded mortality rate 30% and lesion 
score 80%. Moreover, significant reduction  (P<0.05) in body weight, weight gain, 
erythrogram, phagocytosis and phagocytic index, Nitric oxide, HI titers, total protein, 
albumin and total globulin beside significant increase  (P<0.05) in feed conversion rate 
(FCR), leukogram, liver enzymes, aspartate aminotransferase, alanine aminotransferase 
and alkaline phosphatase (AST-ALT and ALP), uric acid and creatinine associated with 
non-significant increase  (P<0.05) in globulin fractions were observed. Treatment of the 
infected chickens with these drugs led to improvement in clinical signs, mortality rate, 
lesion score, growth performance, hematobiochemical and immunological profile 
compared with infected non treated birds (G2), but ampicillin had superior effect against 
Costridium perfringes infection. It could be concluded that C. perfringens infection in 
broiler chickens induced adverse effects on growth performance, hemato-biochemical 
and immumological profile of birds which could be reversed or ameliorated by using 
Sanguinarine phytobiotic, Sodium butyrate or ampicillin. So,  the study recommended the 
use of such treatments hand in hand with antibiotics for controlling necrotic enteritis in 
broilers.  
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Introduction 

Chicken meat is considered one of a high 

quality meat due to low its fat content (1). 

Therefore, poultry industry is one of the most 

important tool providing high quality protein 

for human consumption all over the world (2). 

Clostridium perfringensis a spore-forming 

gram positive anaerobic rod which is a common 

inhabitant in the intestine of healthy broiler 

chickens (3). This microorganism with some 

predisposing factors as dietary ingredients or 

changes in the diet, severe stress, coccidiosis, or 

immunosuppressive affections can help in the 

overgrowth of C. perfringens , subsequent toxin 

production and development of necrotic 

enteritis (NE) (4). NE is an enterotoxemia of 

poultry which causes an important economic 

loss, about of two billions dollars/year in USA 

(5). C. perfringens toxogenic types (A and C) 

are the etiological agent associated with 

necrotic enteritis (6). It occurs in broilers aging 

between 2-6 weeks (7). The incidence of C. 

perfringens causing NE has increased since the 

ban of in-feed antibiotic growth promoters 

(AGP) (8).  

Sodium butyrate is an organic acid added to 

poultry diet to enhance the performance and the 

immune response of birds (9). It is known as 

acidifiers and used a valuable tool in 

maintaining the gut health (10). It has the 

potential to minimize the enteric pathogens 

load and minimizing the pathogenic 

microorganism by reducing the intestinal pH 

(11). Also, organic acids do not require 

withdrawal period, increase shelf-life of poultry 

products they can make a valuable contribution 

to flock health and safety of food that might 

provide a significant tool for the poultry 

industry in combating occurrence of intestinal 

diseases and in reduction of food borne 

pathogens (12). 

Phytobiotics are defined as natural feed 

additives that are safe to animal and poultry 

(13). Phytobiotics are different substances, 

mainly plant materials extracts as leaves, 

flowers, seeds, buds, fruits, twigs, root, bark, 

wood, and herbs (14). The active materials have 

many various secondary plant metabolites with 

wide range of physiological effects (15). Those 

were reported to improve broiler performance 

(16). 

Ampicillin is semi-synthetic, broad-

spectrum penicillin; it belongs to β-lactame 

group of antibiotic. Its only difference from 

penicillin is the existence of an amino group 

which enhances its penetration via the outer 

membrane of bacteria. Its effect is either 

bactericidal or bacteriolytic and its action is 

mostly marked during the active growth phase 

(17). It is stable in acid and well absorbed from 

the gastrointestinal tract, used as oral 

medication against systemic infections (18). 
However, the excessive use of antibiotics 

growth promotes (AGP) has resulted in the 

development of drug-resistant bacteria, 

antibiotic residues in the body of the birds and 

imbalance of normal microbiota (19). So, there 

was an increasing interest in searching for 

growth-promoting and immune system-

strengthening alternatives.   

The aim of this study was to evaluate the 

efficacy of Sanguinarine phytobiotic, Sodium 

butyrate compared to ampicillin in treatment of 

C. perfringens infection in broiler chickens, 

with regard to their effects on growth 

performance, heamatobiochemical and 

immunological profile.  

Material and methods 

Drugs and treatment 

Sodium butyrate (Admix)® 30: It is water 

soluble formulation. It is produced by 

EGAVET Company (Reg. No: 1/9995- 

22/9/2014) and it was added in drinking water 

for 5 successive days. Sanguinarine (San-

grovit)® It is Phytobiotics powder, natural 

herbal extract anti-Clostridial growth promoter, 

extracted from Macleaya Cordata. Obtained 

from Delta Vet Center, Egypt (Batch No: 

1703a031) and it was added in drinking water 

for 5 successive days. Ampicillin trihydrate 

(Ampicure)®: It is water soluble powder 

antibiotic. It is a broad-spectrum semisynthetic 

antibiotic inactivated by beta-lactamases. It is 

relatively stable in gastric acid. It was obtained 

from Pharma Sweed–Egypt Company (Reg. 

No: 3618/2014) and was added in drinking 

water for 5 successive days. 
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Chickens  

A total of 150, one-day old commercial 

mixed sex  Cobb broiler chicks were purshased 

from El-Kahera poultry Company and were 

kept in wire floor batteries under hygienic 

measures. Chicks were fed commertial ready 

made ration obtained from Feed Mix Company. 

Vaccines and vaccination 

All chicks were vaccinated with Newcastle 

disease virus (NDV) (HitchnerB1 on 7 days and 

LaSota on 18 days of age) and Infectious bursal 

disease (IBD) vaccine on 14 days.  

- ND vaccines: Hitchner B1 and LaSota live  

virus vaccines were obtained from Intervet 

Boxmeer Company. Vial contain 106 EID50 

Newcastle disease virus, dissolved in 

physiological saline (30 mL per 1000 doses) as 

eye drops.  

- Holland. Gumboro vaccine was obtained 

from Rhone-Merieau Company, France Vial 

dissolved in 50 ml physiological salin / 1000 

bird as eye drops. 

Clostridium infection  

Toxigenic C. perferingens type A strain was 

obtained from Animal Health Research 

Institute, Dokki,Giza.On 14th day of age chicks 

were orally inoculated with 0.5mL of C. 

perfringens type A broth culture (1x109CFU 

/mL) (20). 

Experimental design  

On day 14 of age all chicks were randomly 

divided to 5 groups (30 each). Group (G)1 non-

infected,non-treated (control), G2 infected 

orally with C. perfringens, non-treated, G3 

infected and treated with Na-butyrate (2 

ml/liter), G4 infected and treated with 

Phytobiotics (Sangrovit) (1 gm/10 litre) and G5 

infected and treated with ampicillin trihydrate 

(Ampicure) (1.25 gm/litre). Treatment was 

started in all groups after appearance of clinical 

signs and was given in drinking water for 5 

successive days. Chicks were weekly weighed 

to determine body weight, weight gain, feed 

consumption and feed conversion rate (FCR).  

Sampling  

Two blood samples from each bird at one 

day post treatment were collected. 1st sample 

was taken and divided into 2 parts, the first part 

was put in a tube contain EDTA as 

anticoagulant for the haematological studies to 

determine erythrogram and leukogam (total 

erythrocytic, leukocytic and differential 

leucocytic count) (21). (PCV) (22), haemoglo-

bin content (23). The second part was put in a 

tube containing heparin for determination of 

phagocytic activity (24).  

The 2nd blood sample was collected without 

anticoaggulant to obtain clear serum for measu-

ring transaminases aspartate aminotransferase 

and alanine aminotransferase (AST-ALT) (25), 

Alkaline phosphatase (ALP) (26), serum total 

protein (27). Serum protein fractions were per-

formed using cellulose acetate electropheresis 

test (28), serum uric acid (29)  and creatinine 

(30). Determination of nitric oxide (31) and 

hemagglutination inhibition (HI) test for 

estimation titer of ND (32).  

Statistical analysis 

The obtained data was analyzed by using 

computerized SPSS program version 16 using 

one way ANOVA (33). 

Results 

The broiler chickens infected with C. 

perfringens showed clinical signs represented 

by loss of appetite, depression, polydipsia, ruff-

led feathers, diarrhea, dehydr-ation, emaci-

ation, in addition to, a recorded mortality rate 

was 30% and lesion score 80%. The broiler 

chickens infected with C. perfri-ngens (G2) 

showed a significant reduction (P<0.05) in 

body weight, weight gain, feed consumption 

beside increase in feed conversion rate. Growth 

performance of infected broiler chicks was 

improved with sanguinarine phytobiotic, sod-

ium butyrate and ampicillin treatment (Table1). 

G2 showed a significant (P<0.05) reduction 

in erythrocytic count, haemoglobin content, 

PCV, beside a significant increase in total leu-

kocytic count, heterophile, lymphocyte, mon-

ocyte, eosinophile, basophile compared with 

G1 (Table 2). 
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Phagocytosis and phagocytic index were 

significantly decreased in infected broiler 

chickens compared with non-infected broiler 

chickens (Table 3). Similarly, nitric oxide and 

HI titer against Newcastle were inhibited. In 

contrast, the treated broiler chickens with 

Sanguinarine phytobiotic, Sodium butyrate and 

ampicillin showed enhancing in phagocytosis 

and phagocytic index, Nitric oxide and HI titers 

against Newcastle (Table 3). 

Total protein and albumin contents were  

significantly decreased (P<0.05) in infected 

broiler chickens compared with G1 (Table 4). 

Infected broiler chickens treated with 

ampicillin showed increasing in total protein 

and albumin contents compared with other 

treatments (Table 4). While α, β, and γ globulin 

contents were non-significantly inhibited under 

ampicillin treatment. Liver enzymes and kidney 

function were increased in broiler chickens 

infected with C. perfringens compared with 

non-infected non treated group (Table 5). 

Table 3: Effect of Sodium butyrate, Sanguinarine Phytobiotic and Ampicillin on phagocytic activity %, 

phagocytuc index, Nitric oxide and HI titers against ND in broiler chickens infected with C. perfringens 

HI titers against Newcastle Nitric oxide Phagocytic index Phagocytosis Groups              

2.43±1.32a 19.05±1.32a 2.80±1.30a 58.68±2.81a G1 

2.00±0.39b 14.67±0.17c 2.00±0.32c 54.32±2.92c G2 

2.25±0.18ab 16.85±0.33b 2.61±0.31b 56.36±3.84b G3 

2.40±0.31ab 16.99±0.52b 2.62±0.25b 56.42±2.85b G4 

2.25±0.18ab 19.65±0.46a 2.60±0.37b 57.75±1.90a G5 

G1: Control; G2: Infected non treated, G3: Infected+Na But; G4: Infected +Phyto; G5: Infected + Amp. Values 

were means ± standard error. Means within the same column with different superscripts were significantly 

different (P<0.05). 

 

Table 4: Effect of Sodium butyrate, Sanguinarine Phytobiotic and Ampicillin on serum total protein, 

albumin and globulin fraction in broiler chickens infected with C. perfringens 

Globulin(Gm/dl) 

Alb T.P 

                
Group          

A/G ratio Total    

1.08±0.19a 2.72±0.05a 1.04±0.14a 0.93±0.18a 0.75±0.10a 2.95±0.15a 5.67±0.10a G1 

1.01±0.14a 2.02±0.11c 0.92±0.16a 0.92±0.14a 0.84±0.12a 2.05±0.10b 4.07±0.11b G2 

1.01±0.10a 2.60±0.10ab 0.90±0.11a 0.90±0.12a 0.80±0.16a 2.53±0.12ab 5.03±0.25ab G3 

1.02±0.09a 2.59±0.02ab 0.89±0.11a 0.91±0.14a 0.79±0.13a 2.55±0.15a 5.24±0.16a G4 

1.07±0.06a 2.47±0.09b 0.88±0.15a 0.85±0.14a 0.74±0.16a 2.75±0.06a 5.32±0.25a G5 

G1: Control; G2: Infected non treated, G3: Infected+Na But; G4: Infected +Phyto; G5: Infected + Amp. Values were 

means ± standard error. Means within the same column with different superscripts were significantly different 

(P<0.05). TP: total protein; Alb: albumin and A/G ratio: albumin/globulin ratio. 

 

Table 5: Effect of Sodium butyrate, Sanguinarine Phytobiotic and Ampicillin on liver enzymes and kidney 

function in broiler chickens infected with C. Perfringens 

Kidney function(mg/dl) Liver enzymes (U/L) Group                  

Creatinine Uric acid ALP ALT AST 

1.04±0.11c 4.20±0.39c 235.32±1.31c 48.96±1.25c 39.35±0.74c G1 

2.21±0.18a 7.58±0.48a 350.10±1.42a 55.29±0.93a 55.59±0.66a G2 

1.40±0.09b 6.15±0.28b 243.60±1.80b 52.44±1.11b 47.92±0.71b G3 

1.35±0.04b 6.25±0.27b 245.02±1.81b 52.53±1.22b 46.66±0.48b G4 

1.33±0.02b 5.85±0.19b 244.41±1.72b 50.07±1.20c 41.42±0.61c G5 

G1: Control; G2: Infected non treated, G3: Infected+Na But; G4: Infected +Phyto; G5: Infected + Amp. Values were 

means ± standard error. Means within the same column with different superscripts were significantly different 

(P<0.05). ALT: Alanine aminotransferase; AST: Aspartate aminotransferase and ALP: Alkaline phosphatase. 
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Discussion  

The current work was designed to 

investigate the efficacy of Sanguinarine 

phytobiotic, Sodium butyrate compared with 

ampicillin in treatment of C. perfringens 

infection in broilers with a special reference to 

their effects on growth performance, hemato-

biochemical and immunological parameters. 

The clinical signs of NE in G1 may be due to 
toxin excreted by C. perfringens which caused 

high mortality rate (34). Also, Olkowski et al. 

(35) stated that, C. perfringens infections in 

poultry induced clinical signs as loss of 

appetite, depression, diarrhea, emaciation and 

high mortality rate. Broiler chickens infected 
with C. perfringens showed typical clinical 
signs, mortality rate and reduction in growth 
performance of chickens (36,37).  

Medication of broilers infected with C. 

perfringens using sodium butyrate, sangui-

narine phytobiotic or ampicillin was effective 

and resulted in disappearance of clin-ical 

symptoms and improved growth performa-nce 

and health status of infected birds. Lee et al. 

(13) reported that, infected chicks received 

phytobiotic showed improved body weight, 

weight gain and feed conversion due to 

phytobiotic had good effect on C. perfringens 

colonization in intestines of broiler chickens 

(38). Cross et al. (16) stated that, phytobiotic in 

ration probably prevent necrotic clinical signs 

and improved body performance by their direct 

antimicrobial effect on C. perfringens. Good 

efficacy of a phytobiotic for improving clinical 

signs, lesion scores and body performance in 

experimental necrotic enteritis may be due 

could be attributed to the presence of essential 

oils in phytobiotic that could improve nutrient 

digestibility due to enhance the activities of 

trypsin and amylase  (39,40).   

Lesson et al. (41) recorded that, butyric acid 

play a role in controlling the proliferation of C. 

perfringens in broiler chickens leading to 

improve body performance by increasing villus 

height lead to increase absorption of nutrients. 

Sodium butyrate has beneficial effects in 

controling NE in chickens by disappearing 

clinical signs and improving body weight (42). 

Furthermore, sodium butyrate have dose-

dependent activity against necrotic enteritis 

(43,44).  

Ampicillin was very effective in treatment of 

necrotic enteritis in broilers as it improved body 

weight, weight gain, feed consumption and 

FCR. These findings were  attributed to that, C. 

perfringens was highly sensitive to ampicillin 

and antimicrobial compounds in poultry 

industry as improved poultry health and the 

health status of the infected chickens as 

evidenced by disappearance of clinical signs of 

the disease and improved body performance 

(45). While, broilers chickens infected with C. 

perfringens showed significant reduction in 

weight gain coupled with elevation in feed 

conversion rate (46).  Moreover, another beta 

lactam (amoxicillin) have good potency in 

treatment of NE in broiler chickens and induced 

disappearance of clinical signs and improved 

body performance (37). 

The current work revealed that, broiler 

chickens infected with C. perfringens showed 

significant decrease in total erythrocytic count, 

hemoglobin content and PCV, associated with 

significant increase in leukocyte, heterophil, 

lymphocyte eosinophil's basophils and 

monocyte. The changes in haematological 

parameters in broiler suffering from NE might 

be due to bacterial toxin (47). The decrease in 

erythrogram might be due to intravascular 

hemolysis induced by C. perfringens (48).  

Clostridial toxins caused breakdown of 

phospholipids of erythrocytes membrane and 

cause hemolysis by damaging circulating 

erythrocytes (49). Similar findings were 

previously reported (50-52).  

Our results revealed that, oral administration 

of sodium butyrate, sanguinarine phytobiotic or 

ampicillin for treatment of clostridial infection 

in broiler chickens induced significant impro-

vement in both erythrogram and leukogram. 

The essential oils which present in 

phytobiotics reduced C. perfringens count in 

broiler and stimulating the absorption of 

essential nutrients as minerals and protein 

induced increase in erythrocyte and hemo-

globin content when compared with infec-ted 

non-treated group (53). Also, phytobiotics 

suppress intestinal bacteria due to its 
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antibacterial effect leading to enhancement of 

both erythrogram and leukogram (54,55).  

 Sodium butyrate had bacteriostatic or 

bactericidal effect by penetrating the bacterial 

cell wall and dissociate to H+ and anions inside 

the cell, lowering pH and resulting in energy 

deficiency and osmotic problems in the 

organism. This led to improvement of 

biological function of host as blood picture 

(56). 

 Hematological parameters in chickens 

suffering from NE were improved towards the 

normal level after treatment with ampicillin, 

this improvement might be due to 

antimicrobials effects which suppress the inva-

sion of C. perfringens so improved absorption 

of essential substance for erythropoiesis (57). 

Our study revealed that broiler chickens 

infected with C. perfringens revealed 

significant reduction in phagocytosis, 

Phagocytic index, Nitric oxide and HI titers of 

ND compared with control group. According to 

Coles (58), Grilli et al. (59), Yitbarek et al. (60) 

and Chake et al. (61), C. perfringens infection 

in broiler revealed reduction in phagocytosis, 

phagocytic index, Nitric oxide and HI titers of 

ND.  

Infected broiler chickens with C. perfringens 

and treated with sodium butyrate, sanguiranine 

phytobiotic or ampicillin showed improvement 

in phagocytosis and Phagocytic index, Nitric 

oxide and HI titers of ND..This in accordance 

with Wati et al. (62) that broiler chickens 

received ration contain phytobiotic prevent 

necrotic enteritis and improved phagocytosis 

and Phagocytic index and improved 

immunological parameters as Nitric oxide and 

HI titers of ND. 

Sodium butyrate could stimulate host 

defense in chicken, by increase the activity of 

chicken phagocytosis, phagocytic index and 

nitric oxide production (63-65).  Butyric 

regulates the macrophage activities in the 

intestine and the macrophage regulates the 

function of T cells and dendritic cells in the gut 

which have role in host immunity (66).  

Elevation in liver enzymes (AST, ALT, and 

ALP), uric acid and creatinine in broiler 

chickens infected with C. perfringens might be 

due to liver and kidney damage by closterdial 

toxins (47). Reduction in proteinogram in 
infected chicks might be attributed to a state 

of anorexia and mal absorption of nutrients 
from inflamed intestine leading to inability 
of liver to synthesis proteins (67). Similarly, 

Mabrouk, (68) stated that broiler chicken 

infected with C. perfringens showed significant 

decrease in serum total protein, albumin and 

globulin associated with significant increase in 

liver enzymes (AST, ALT and ALP), Uric acid 

and creatinine. Medication of C. perfringens 

infected broiler chickens using sodium 

butyrate, phytobiotic or ampicillin showed 

improvement in serum total protein, albumin, 

globulin, liver enzymes (AST, ALT and ALP), 

uric acid and creatinine when compared with 

G2. 

Phytobiotics suppressed C. perfringens 

infection in broiler chickens and improved 

protein picture. They act on the intestinal walls, 

promoting the absorption of more nutrients and 

secretion of digestive enzymes which enhance 

the nutrient digestibility leading to improved 

protein profile (69,70).   The same results were 

reported by Lesson et al. (41) who stated that, 

sodium butyrate improved liver enzymes and 

protein picture in broiler suffering from NE. 

Ampicillin is very important in treatment of NE 

in chickens and improved both liver and kidney 

function and showed improvement in protein 

picture (44,50).  

Conclusion 

It could be concluded that experimental oral 

infection with C. perfringens in broiler 

chickens induced adverse effects on health 

state, growth performance, hemato-bioche-

mical and immumological profile of birds 

which could be reversed or ameliorated by 

using Sanguinarine phytobiotic, Sodium 

butyrate or ampicillin. So, the study recomm-

ended the use of such tratments hand in hand 

with antibiotics for controlling of necrotic 

enteritis in broilers, but ampicillin had superior 

action aginst Clostridium perfringens infection. 
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