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Three vaccination regimes based on Clostridium perfringens (C. perfringens) type A, C or 
combined AC toxoids were evaluated to detect if toxoid vaccines can prevent necrtotic enteritis 
(NE) caused by clostridial infection in broilers. The vaccines were administered two times at two 
weeks interval, then the birds were challenged with virulent strains of C. perfringens type A, C or 
combined AC. Blood samples were taken after both first and second vaccination doses as well as 
after challenge. Evaluating parameters included clinical signs, gross intestinal lesions, hemogram 
[red blood cell count (RBCs), packed cell volume (PCV), hemoglobin (Hb), total leukocytic count 
(TLC) and differential leukocytic count],serum biochemical assays [total protein (TP), albumin 
(Alb), globulin (Glob), albumin globulin ratio (A/G), serum activities of alanine amino transferase 
(ALT), aspartate amino transferase (AST), alkaline phosphatase (ALP) and uric acid (UA) values] 
and ELISA test for detecting serum antibody titers.  Results revealed that affected birds showed 
marked depression, anorexia, reluctance to move, ruffled feathers and diarrhea. Numbers of 
chickens with intestinal lesions in immunized challenged groups were greatly fewer than the 
infected non immunized ones. There was an increase in RBCs, PCV and Hb. TLC decreased in 
infected non immunized birds and increased in vaccinated ones. Heterophils were increased in 
infected groups while, lymphocytes decreased. Prominent lymphocytosis was observed in 
immunized birds. Results of biochemical assays showed that there was a significant increase in TP, 
Alb, Glob, ALP, ALT, AST and UA and decrease in A/G. Results of ELISA test showed that there 
was a significant increase in antibody titer after immunization paricularly after the second dose of 
vaccination. The combined AC toxoid  provided the greater antibody titer and best protection 
followed by toxoid A and finally toxoid C. We concluded that results provide an evidence that 
immunization of broilers with toxoid vaccines paricularly the combined type AC is safe, well-
tolerated and can protect broiler chickens against NE after the second booster dose of the vaccine. 

 

 

 
 
 
 
 

Clostridia perfringens (C. perfringens) are 

spore-forming bacteria that can be found 

anywhere. They are present in the soil, litter, 

feed, intestine and droppings of all animals, but 

they are more commonly isolated in large 

numbers in broiler houses. Clostridia in low 

numbers are   normal inhabitants of all animal as 

well as chicken intestines with no apparent 

impact on the host (Niilo, 1980; Ficken and 

Wages, 1997). Under certain circumstances, the 

organism causes a spectrum of illness, which 

includes subclinical disease, mild clinical 

infection including diarrhea, as well as the more 

commonly recognized fulminant disease, 

necrotic enteritis (NE), one of the most 

economically important enteric diseases in 

broiler chickens that can result in outbreaks with 

substantial mortality based upon identification of 

the organism in field cases (Parish, 1961;  

Kaldhusdal and Hofshagen, 1992; Kaldhusdal 

and Lovland, 2000; Lovland and Kaldhusdal, 

2001; Van Immerseel et al., 2004). The standard 

approach in the poultry industry to protect 

against this disease is through the use of 

antibiotic feed additives that have been used to 

control the disease for many years (McReynolds 

et al., 2004). As the poultry industry has moved 

to minimize the use of antibiotics, the incidence 

of NE has increased creating an urgent need for 

other methods of control as vaccines 

(Connolly,2001; Kulkerni et al., 2006; 

Thompson et al., 2006, Broussard et al., 2008; 
Gobbi, 2008). Based on strong scientific 

evidence and extensive experience with 

clostridial vaccines for other animals, some 

recent studies have been carried out on C. 

perfringens type A toxoid (Heier et al., 2001; 

Kulkarni et al., 2007; Broussard et al., 2008; 

Gobbi, 2008; Newman and Ambrose, 2008) or 

Beni-Suef  
Veterinary Medical 

Journal 



107                                                                                                      BS. Vet. Med. J. 6
th
 Sci. Conf. Vol. 20, No.1 

 

C. perfringens type A and C toxoid (Lovland et 

al., 2004) and have shown promising results.  

The purpose of this paper is to evaluate the 

currently recognized vaccination regimes of 

toxoid in controlling the NE in broilers based on 

C. perfringens type A, C and combined AC 

toxoid with particular emphasis is placed on 

clinicopathological and immunological changes 

associated with these vaccination regimes. 

Materials and methods 
Birds. A total of 175 one day old commercial 

Ross 208 broiler chickens obtained from El-

Wadi Company for chicken production at Sadat 

city were used in this experiment. Birds were 

kept on floors covered with wood shavings and 

fed a balanced ration till the end of experiment. 

Isolation of C. perfringens strains. Two  toxin 
producing C. perfringens strains A and C were 

isolated from cases of clinical NE local chickens. 

The isolates were fully identified by the 

Department of Bacteriology, Mycology and 

Immunology at the Faculty of Veterinary 

Medicine Menufiya University. The diagnosis 

was confirmed by Polymerase Chain Reaction 

(PCR). 
Preparation of toxoid vaccines. Toxoid 

vaccines were prepared by adding formalin 0.3 

% to the previously prepared clostridial toxins A 

and C, incubated at 37
o
C and checked daily for 3 

days. The solutions then were centrifuged at 

5000 rpm for 5 minutes and the supernatants 

were used as toxoid vaccines A and C. Complete 

detoxification was regarded when 0.2 ml of 

toxoid was injected intravenously into mice and 

the mice survived after 8 hours (Gadalla et al., 

1969).  

Experimental Groups and protocol. The birds 
were classified into seven groups of chicken 

each of 25. Primarily, the experiment started 

with four groups. At seven days old, three 

groups of birds were vaccinated with toxoid A 

(TA), toxoid C (TC) and combined toxoid AC 

(TAC) at a dose of 0.5 ml subcutaneously. The 

fourth group was kept as a control negative (C -

ve). All groups were kept under observation and 

were protected by vaccination program against 

viral diseases such as Newcastle and Gumboro 

virus diseases. Two weeks later (at 21 days old), 

the three previously mentioned immunized 

groups were given a second booster dose of 

vaccines at the same dose rate. 
Challenge of the immunized chickens. Two 
weeks following the second vaccination dose, all 

immunized birds were challenged with virulent 

strains of C. perfringens type A (Ch A), C (Ch 

C) or AC (Ch AC) [Thioglycolate broth media 

containing Log 10 CFU/ml (colony forming 

unit) of C. perfringens was mixed with feed at a 

ratio of 2:1 (2 liters of fluid media/1 Kg food) or 

the fluid was added to drinking water at a ratio of 

1:2 (1 liter of fluid media/2 liters water)) for 3 

successive days. At this stage of experiment, 

another 3 groups of non immunized birds each of 

25 were infected also by virulent strains of C. 

perfringens type A, C or AC in the same way as 

immunized groups and considered as control 

positive (C +ve A, C +ve C and C +ve AC; 

respectively).   
Blood samples. Blood samples were collected 

three times, 2 weeks following the first 

vaccination dose, 2 weeks following the second 

vaccination dose and finally three days after 

challenge. 
All blood samples were classified into two 

parts, the first blood samples were placed in 

tubes containing sodium ethylenediamine tetra-

acetic acid (EDTA) for the hematological assays, 

whereas the second blood samples were placed 

into plane tubes, left for 30 minutes then 

centrifuged for serum separation. Serum samples 

were stored at –20°C until assayed for ELISA 

and other biochemical tests.   
Parameters evaluated. 
Clinical signs and gross pathological lesions. 
Birds were observed for any abnormal clinical 

signs. The small intestine and liver were 

examined for gross visible lesions. The intestinal 

lesions were scored as 0 (no lesion), 1 (thin or 

friable wall), 2 (focal necrosis or ulceration), 3 

(large necrotic patches) and 4 (severe extensive 

necrosis). 
Clinical pathology. The assays included the 
hemogram [red blood cell count (RBCs), packed 

cell volume (PCV), hemoglobin (Hb), total 

leukocytic count (TLC) and differential 

leukocytic count] and the serum biochemical 

assays [total protein (TP), albumin (Alb), 

globulin (Glob), albumin globulin ratio (A/G), 

serum activities of alanine amino transferase 

(ALT) , aspartate amino transferase  (AST) and 

alkaline phosphatase (ALP) and serum uric acid 

(UA) values]. 
ELISA tests. Serum samples were analyzed for 

determination of antibody levels using ELISA 

technique. The optical densities were read at 405 

nm with a micro-ELISA reader system. The sera 

were considered positive when the absorbance 

values were as or more than the cut off value (the 

cut off value= double of the mean of negative 

sera). 
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Statistical analysis. Data were subjected to 
statistical analysis using one way analysis of 

variance (ANOVA). Means were compared by 

the Duncan test at 0.05 level of probability. 

Differences at p<0.05 were considered 

significant. All data were presented as mean± 

standard deviation (SD). 
Results 

Clinical signs and gross lesions. Affected  birds 
showed marked depression, anorexia, reluctance 

to move, ruffled feathers, drooping wings and 

head in addition to  diarrhea. The birds gradually 

became dehydrated and emit a foul smell. 

Immunized groups showed similar but very mild 

symptoms. No deaths occurred among chickens 

of any group along the whole experimental 

period. Gross lesions generally occur in the 

small intestine, in particular in the jejunum and 

ileum. Gross lesions included focal to large 

necrotic patches with no hemorrhage. Results of 

the intestinal lesion scores are shown in (table 1) 

and revealed that challenged immunized groups 

had significantly fewer numbers of chickens with 

intestinal lesions in all  score divisions 

particularly in the group immunized with 

combined AC toxoid followed by toxoid A and 

then toxoid C (Fig. 1). No gross lesions were 

detected in the liver or other internal organs. 
Hematology. Results of hematological tests are 

shown in (table 2). RBCs and PCV values 

significantly increased particularly in C +ve 

groups infected with C. perfringens type C and 

AC, in addition to challenged groups. The 

increase was less prominent in immunized 

groups. Significant increases in Hb concentration 

were observed in the C +ve groups. Immunized 

groups showed decrease in Hb levels and 

challenge did not result in significant changes in 

Hb concentration. 

TLC was decreased in C +ve groups and 

increased in challenged and immunized groups 

particularly in association with the second dose 

of vaccination. 

Results of differential leukocytic count 

shown in (table 2) revealed that heterophil’s 

percentage significantly increased in all treated 

groups specially in the C +ve ones. With the 

second dose of toxoid AC, heterophils were 

slightly decreased. Lymphocyte’s percentage 

significantly decreased in C +ve groups and 

significantly increased in immunized ones. The 

increase was more pronounced after the second 

dose of vaccination. In challenged immunized 

groups, lymphocytes were significantly 

decreased but to a lesser extent than C +ve 

groups. 

Monocytes did not change significantly in C 

+ve and challenged groups. On the other hand 

monocytes were decreased significantly in 

association with both vaccination doses of toxoid 

AC. Eosinophils were significantly decreased in 

C +ve A and AC groups in addition to both 

vaccination doses of toxoid AC. In other groups, 

eosinophils did not show significant changes. 

Basophils were decreased in all treated groups.  
Blood chemistry. As shown in (table 3), 

significant increase in total protein  was 

observed in C +ve groups as well as all 

immunized groups particularly in association 

with the booster doses. On the other hand 

challenging of vaccinated groups with virulent 

strains of C. perfringens type A, C and AC was 

associated with significant decrease in the total 

protein concentration. Alb levels increased 

particularly in C +ve groups. Significant increase 

in Glob concentration was recorded in all treated 

groups specially in the immunized chickens 

particularly after the second dose of vaccination 

to be decreased again in the challenged groups. 
A/G ratio was decreased in immunized groups 

and did not show significant changes in C +ve 

groups. After challenge A/G ratio was increased 

in groups challenged with of C. perfringens type 

A and AC. 
Serum ALT showed significant increase in 

AC immunized group and in C +ve A group. No 

significant changes in serum AST were seen in 

immunized broilers while activities were 

increased in C +ve and challenged groups. 

Serum ALP significantly increased in all treated 

groups. Serum UA levels significantly increased 

mostly in toxoid AC immunized group.  
Results of ELISA test. Results of ELISA test 
for evaluation of antibody levels are shown in 

(table 4). The results revealed that there was a 

gradual increase in the optical density values in 

the immunized and challenged groups 

particularly after the second dose of vaccination. 

Combined toxoid AC gave the greatest antibody 

levels followed by toxoid A and finally toxoid C 

(Fig. 2). 
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Table (1): Intestinal lesion scores in broilers infected with C. perfringens type A, C and combined AC 

compared to their corresponding immunized challenged groups (Fisher’s test, P= 0.05).    
 

 
Group 

No. of examined 
chicken 

Intestinal lesion scores Mean No. of chickens with 
intestinal lesions 

0 1 2 3 4 0.86 

C +ve A 15 2 8 5 0 0 0.73 

C +ve C 15 4 7 4 0 0 0.93 

C +ve AC 15 1 6 7 1 0 0.24 

Ch A 25 19 5 1 0 0 0.36 

Ch C 25 17 6 2 1 0 0.16 

Ch AC 25 21 4 0 0 0 0.86 
 

0= No lesion    1 = Thin or friable wall    2 = Focal necrosis or ulceration  3 = Large necrotic patches      

4= Severe extensive necrosis       

C +ve A = Non immunized group infected with virulent strain of C. perfringens type A. 

C +ve C= Non immunized group infected with virulent strain of C. perfringens type C. 

C +ve AC = Non immunized group infected with virulent strain of C. perfringens type AC. 

Ch A =   Group immunized with type A toxoid, then challenged with virulent strain of C. perfringens type A.   

Ch C =   Group immunized with type C toxoid, then challenged with virulent strain of C. perfringens type C.  
 

Ch AC = Group immunized with combined  AC toxoid, then challenged with virulent strain of C. perfringens 

type AC.  
 

 

 
Fig. (1): Mean numbers of chickens with intestinal lesion scores in broilers infected with C. 

perfringens type A (TA), C (TC) and combined AC (TAC) compared to their corresponding 

immunized challenged groups (Fisher’s test, p= 0.05). 

 
 

 
 

Fig. (2): The antibody titer in sera of broilers vaccinated with first and secondbooster  doses of toxoid  
A (TA), C (TC) and combined AC (TAC) compared to their corresponding control positive and  

immunized challenged groups using ELISA technique (read method is read and eject, single wave 

length is 405)   
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Table (4): The antibody titer in sera of broilers immunized with one and two doses of toxoid A (TA), 

C (TC) and combined AC (TAC) compared to  their corresponding control positive  and   immunized 

challenged groups using ELISA technique (read method is read and eject, single wave length is 405). 
 

Type of toxoid   1st vaccination dose 2nd vaccination dose After challenge Control +ve 

T A  0.648±0.11 Bb 0.875±0.09 Ba 0.838±0.10 Ba 0.425±0.10 Bc 

T C  0.556±0.08 Cc 0.765±0.11 Cb 0.861±0.03 Ba 0.443±0.14 Bd 

T AC  0.885±0.13 Ab 1.019±0.16 Aa 1.015±0.09 Aa 0.556±0.18 Ac 
 

Values are means ±SD. 

Means in the same column followed by the same capital letter are not significantly different at p = 0.05. 

Means in the same row followed by the same small letter are not significantly different at p = 0.05. 

Discussion 
C. perfringens is a Gram-positive anaerobic 

bacterium that is widespread in the environment 

and commonly in low numbers are normal 

inhabitants of all animal intestines. Under certain 

circumstances it becomes pathogenic. It is 

certainly the most serious cause of clostridial 

enteric disease in domestic animals and broilers 

(Al-Sheikhly and Al-Saieg, 1980; Kaldhusdal 

and Lovland, 2000; Lovland and Kaldhusdal, 

2001 and Van Immerseel et al., 2004). C. 

perfringens is now recognized as causing a 

spectrum of effects including subclinical 

infection, mild disease with focal intestinal 

necrosis, diarrheal illness and liver disease. This 

is in addition to the classic form of acute 

fulminant necrotizing enteritis which results in 

depression of the flock growth rate and high 

economic losses (Ficken and Wages, 1997; 

Kaldhusdal and Lovland, 2000 and van der Sluis, 

2000). Since NE became a serious threat to 

poultry health and a major concern for 

companies that produce antibiotic free birds, it is 

therefore essential to investigate  methods of 

prevention that include minimizing exposure to 

known risk factors and vaccination. 
The present paper was designed to evaluate 

if the toxoid vaccine could protect birds from 

exposure to NE. Our results are consistent with 

the previous reports in that vaccination of 

broilers with toxoid vaccines provide greater 

protection in the face of NE (Heier et al., 2001; 

Jayappa et al., 2005 and Schrader et al., 2008). 

Examination of birds at necropsy revealed gross 

intestinal lesion scores (table 1) generally ranged 

from focal to large necrotic patches with no 

hemorrhage. The classical fulminant severe form 

of NE was not seen in the present study. Many 

factors may influence the severity of the disease 

associated with enteric pathogens, including 

virulence, host susceptibility, immune status, 

diet and the most important known predisposing 

factor for NE, the coccidial pathogens (Al-

Sheikhly and Al-Saieg, 1980; Riddell and Kong, 

1992). In the present study Coccidial infection 

was not detected in any smears of colorectal 

contents from all birds.  
In birds previously immunized then 

challenged by the organism, fewer numbers of 

chickens with intestinal lesions were recorded in 

all score divisions supporting that vaccination 

reduces lesions and protects intestinal integrity 

in broilers. Lovland et al., (2004) demonstrated 

that Chicks from hens vaccinated with C. 

perfringens type A toxoid had significantly 

lower NE lesion scores compared to 

unvaccinated birds. Gobbi (2008) found that NE 

lesions were not observed in any of the broilers 

from hens vaccinated with C. perfringens type A 

toxoid. 
No gross hepatic lesions were observed in 

the present work. This is in agreement with some 

reports stated that although hepatic lesions have 

been described in birds with both classical and 

mild forms of C. perfringens infection, most 

cases of hepatic lesions were detected in the 

more classical and severe form of NE 

(Hemboldt,1971; Hutchison and Riddell, 1990; 

Onderka et al., 1990 and Lovland and 

Kaldhusdal, 1999). 
The hematological results presented in this 

study revealed that there was an increase in 

RBCs, PCV and Hb particularly in the C +ve 

groups. This is probably due to 

hemoconcentration due to diarrhea that could 

result from a combination of fluid loss from 

localized inflammation and decreased fluid 

absorption due to disruption of the intestinal 

epithelial barrier (Kaldhusdal and Hofshagen, 

1992; Barker et al., 1993 and McClane, 2001). 

Total leukocytic count decreased in C +ve 

groups may be due to lymphopenia seen in these 
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groups. On the other hand TLC increased in 

immunized groups specially in association with 

the second dose of vaccination may be due to the 

pronounced lymphocytosis in response to 

vaccination. Lymphopenia occurred in C +ve 

groups while lymphocytosis was seen in 

immunized birds. Lymphopenia is usually seen 

in acute bacterial infections due to trapping of 

lymphocytes in lymph nodes (Campbell, 2004a). 

Stress associated with systemic illness is most 

commonly associated with redistribution of 

lymphocytes and thus lymphopenia (Campbell, 

2004a). In immunized groups lymphocytosis 

was observed due to enhancement of the B cell 

function for antibody formation as indicated by 

increased antibody titer (Lovland et al., 2004). 

Heterophil’s percentage was increased in all 

groups particularly in the c +ve ones. 

Heterophilia, generally characterizes bacterial 

infections and conditions associated with tissue 

necrosis in birds (Campbell and Coles, 1986). A 

corticosteroid response associated with stress of 

a systemic disease or vaccination in birds has 

been found to reveal slight heterophilia and 

lymphopenia (Campbell, 2004a). In immunized 

groups, stress-induced lymphopenia may be 

masked by the prominent lymphocytosis. 

Monocytopenia is not considered a diagnostic 

problem and usually has no diagnostic 

significance (Campbell and Coles, 1986). 

Eosinophils decreased specially in C +ve groups 

and in TAC group. Eosinopenia can be a 

predictor of bacterial infection or it can be 

induced by any stressful condition resulting in 

release of glucocorticoids (Campbell and Coles, 

1986). 

Blood chemistry results showed increased 

serum TP, Alb and Glob values. Elevated serum 

protein in birds occurs with dehydration or if 

there is increase in globulins (Campbell and 

Coles, 1986 and Campbell, 1995). In the C +ve 

groups these increases could be attributed to 

hemoconcentration as a result of diarrhea. In 

immunized groups, serum TP significantly 

increased particularly after the second dose of 

vaccination probably due to increased globulin 

concentration as a result of high-tittered antibody 

response to vaccination. Lovland et al., (2004) 

stated that vaccination of broiler breeder with 

candidate vaccines based on C. perfringens type 

A and type C toxoids results in a strong serum 

immunoglobulins levels particularly of type G.  
This approach is further supported by the 

result of A/G ratio which was decreased in 

immunized birds probably due to 

hyperglobulinemia.  
 Regarding to results of serum ALT and AST 

activities as indicators of liver function, our data 

demonstrated that there was an increase in the 

serum activities of these enzymes despite the 

absence of gross hepatic lesions. Some elevation 

in serum ALT and AST has been found to be 

associated with glucocorticoid excess so stress 

associated with systemic illness can induce 

increased serum activities of these enzymes in 

chickens (Campbell and Coles, 1986). Some 

authors mentioned that there is a little serum 

ALT activity in normal chicken blood and ALT 

is not a useful diagnostic test for liver disease in 

birds, in addition serum AST is not liver specific 

in birds (Campbell, 2004b). Ivins et al., (1978) 

stated that a moderate increase of serum AST 

activity (two to four fold increase) is seen with 

soft tissue injury, whereas liver necrosis causes a 

more marked elevation. ALP significantly 

increased in the present study particularly in C 

+ve groups probably due to enteritis. In the 

chicken it was suggested that the intestinal 

isoenzyme of alkaline phosphatase makes the 

largest contribution to plasma ALP activity and 

is affected by intestinal disturbances and 

inappetance (Campbell, 2004b). 
Although no renal lesions were reported in 

the present work, uric acid was increased. Uric 

acid is the end product of nitrogen metabolism 

and is the major nitrogenous component excreted 

by fowl (Campbell and Coles, 1986). 

Hyperuricemia in birds occurs with starvation, 

gout, massive tissue destruction, dehydration, 

reduced feed intake or absorption and renal 

disease (Campbell and Coles, 1986 and 

Campbell, 2004b). Various authors have 

suggested that the production of ammonia from 

urea by intestinal flora and the resultant excess 

ammonia absorption from large intestine can 

elevate serum uric acid (Anderson, 2002). 

Kaldhusdal and Hofshagen (1992) stated that 

focal intestinal ulceration would be expected to 

result in failure of nutrient absorption as well as 

permitting absorption of products of tissue 

necrosis materials present in the gut content that 

can elevate some serum parameters as urea. 
Based on results of ELISA test, there was a 

gradual increase in antibody titer in the 

immunized groups particularly in association 

with the second dose of vaccination. Sera from 

broilers vaccinated with C. perfringens type AC 

had significantly higher antibody titers so that 

provided the best protective effect followed by 



SALEH ET AL.,                                                                                                                                                                                            114 

toxoid A and finally toxoid C (Fig. 2). Further on 

challenging, birds immunized with TAC were 

provided with the greatest protection against 

challenge. Heier et al., (2001) established that 

flocks with high titres of maternal antibodies to 

alpha-toxin had lower mortality during the 

production period than flocks with low titres. 

Gobbi (2008) demonstrated significant higher 

levels of C. perfringens alpha toxin antibodies 

after vaccinating hens with TA vaccine.  
Cconclusion, the present data suggests some 

evidence that immuno prophylaxis by using C. 

perfringens toxoid vaccine may help reduce the 

incidence and severity of NE and seems to be an 

interesting and successful alternative for the 

control of the disease in broilers. Based on the 

clinicopathological data, all vaccination regimes 

used were found to be safe and well tolerated for 

broilers. No significant variation between both 

doses of vaccines in their negative impact on 

broilers was detected thus, booster doses of 

vaccines are recommended as it provides higher 

antibody titers. Toxoid AC is preferable as it 

provide the best protective effect followed by A 

and finally C. Further work is required to 

confirm the utility of maternal immunization 

with toxoid vaccines against NE and the effect of 

vaccines on egg production, fertility and 

hatchability under our environmental conditions.   
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وقايه من عدوى الكلوستريديا في دراسات باثولوجية أكلينكية و مناعية علي لقاح التوكسيد كبديل ناجح في ال

  التسمينطيور 

طيrور قايrة مrن مrرض التنكrرز المعrوي فrي فrي الو) سrي/أيrه, سrي, أيrه(أجريت ھذه الدراسة لتقييم فاعليrة لقrاح التوكسrيد بأنواعrه  
ثم حقنت بعد ذلك بعتrرات شrديدة الضrراوة مrن ميكrروب الكولسrتريديم , ات مرتين يفصل بينھا أسبوعانوقد تم حقن ھذه اللقاح. التسمين

وقrد تrم , وقد أخذت عينات الدم بعد كل جرعة من جرعrات التحصrين وبعrد العrدوى بrالميكروب الحrي). سي/أيه, سي, أيه(بأنواعه الث�ثة 
وظائف الكبد و الكلي با�ضافة إلي ا�ستجابه المناعية للطrائر ضrد , من صورة الدم تقييم تأثير كل من اللقاحات والميكروب الحي علي كل

قrrد أظھrrرت النتrrائج حrrدوث نقصrrان فrrي عrrدد الطيrrور المصrrابة بإصrrابات معويrrة بعrrد التحصrrين عrrن الطيrrور غيrrر  ، و اللقrrاح و الميكrrروب
, ادات ملحوظrrة فrrي كrrل مrrن عrrدد كrrرات الrrدم الحمrrراءكمrrا أظھrrرت النتrrائج حrrدوث ذيrr). سrrي/أيrrه(المحصrrنة وبخاصrrة مrrع اللقrrاح مrrن نrrوع 

بينمrrا حrrدث نقصrrان فrrي كrrرات الrrدم البيضrrاء فrrي الطيrrور المصrrابة عrrن , الھيماتوكريrrت و معظrrم ا�ختبrrارات البيوكيميائيrrة, الھيموجلrrوبين
وبالنسبه ل¢ستجابة المناعية فقrد حrدثت إسrتجابات ملحوظrة فrي نسrبة ا¡جسrام المضrادة فrي الrدم خاصrة بعrد الجرعrة . الطيور المحصنة

والخ�صrة أن ھrذه ،  مقارنة باللقاحين ا¤خrرين) سي/أية(وكانت ھذه ا�ستجابة أكثر وضوحاً في الطيور المحصنة بلقاح , الثانية للتطعيم
) سrي/أيrة(وأن لقاح  التسمينطيور قاية من مرض التنكرز المعوي في لي�ً علي أن لقاح التوكسيد ذو فاعلية كبيرة في الوالدراسه تقدم د

 .كان أفضل من اللقاحين ا¤خرين خاصة بعد الجرعة الثانية من التطعيم


