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ABSTRACT 

I\n experimental st ud y on fi ve Ethiopian chicken ecotypes namely Jarso, Tepi , Chere, Arsi 

and Horro and othcr two chi cken breeds (Fayoumi and 130vans) was conducted from 

Dccember 2010 to June 20 11. Total of 260 chickcns among which 70 CheiC. 40 Jarso. 2 1 

Jlorro, 9 I\rsi. 30 Tep i. 20 Bovans and 70 Fayo umi chickens wcre included in the study. The 

object ive or the study was to evaluate the responses of different chi cken types to Marek' s and 

Newcastle di sease vaccination through hematological profile, serum protein profile and 

antibody titer. Day old chicks 01' each ecotype were randomi zed in to two gro ups one for 

Marek 's disease (MD) vaccination and the other remain unvaccinated while all or them 

vacc inated against Newcastl e disease vacci ne (I .aSota strain) on 21 st, SO'h and 120'h day after 

hatching. Three round blood sampl e was collected at age or day 3S, 65 and 105. For serum 

protein analysis and hemaglutination inhibition (I II) antibody titer te st three round se rum 

sample was collected on 3S'h 6S'h and 135,h day each following fifteen days after vaccination 

with Newcastle disease vacc ine. I\ccording to the current study the total leukocyte, 

lym phocyte and monocyte count was f'o und to be higher for Fayoumi and minimum count 

was observed for llorro chicken. Heterophil , eosinophil and baso phil count was higher in Arsi 

chi cken. Hi ghest packed ce ll vo lume (PCV) value (361.3.9) was observed in I:ayoumi chicken 

whercas maximum value l'or hemoglo bin concentration (9.002+ .97) was in I\rsi chicken. The 

comparison or MD vaccinated to nonc vacci nated chicken reve lcd higher val ues of all counts 

and I'CV lor vacc inated but lower hemoglobin concentration. Lym phocyte count was found to 

increase with timc (age) while others either decrease or no clear pattern. On the other hand , 

the HI ti te r l'or Newcast le was compared and Jarso and Fayo umi were fo und to be superior 

over the other chicken types whereas Bovans, Tepi and 1-IOiTO were with lower titer. The trend 

for total protein was increasing far Jarso, Tepi and Arsi and the values in these ecotypes were 

higher. Thi s study generall y lound that the chicken types invol ved werc o r a wide diversity in 

th eir response to Marek's and Newcas tl e vacc ination which was reflected by the difference in 

hematological. serologica l and total protein values in responses to vacc inati on. 

!(ey words: Key words: Chicken types, J-/emagglutination Inhibit ion. Ilematological profile, 

Immune response, Marek '.I' disease, Newcaslle disease, prolein profile, vaccination 
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I. I NTRODUCTION 

Population growth, urbanization and rising income in many parts of the developing world 

have caused a growing dcmand lor lood of animal origin. Poultry meat and egg production 

accoun t lor more than 28% of the total animal prote in produccd in the world in 1997. The 

proportional cont ribution of poultry by the year 2020 is belie ved to increase to 40%, the major 

increase being in the dcvcloping world (Delgado el al.. I (99) . According to Klober el al. 

( 1(91 ) chickens. ducks and turkey are the most common of all farm poultry throughout 

Africa. Asia and Latin America. I Ie further notcd that in most tropical countri cs every ramil y­

scttled or nomadic-owns somc kind or poultry. In Ethiopia, the word poultry is synonymous 

with domestic chickcn (Ga//us domeslicus) because other types of poultry are almost 

unknown as sources of cgg and meat (A lemu, 19(5). 

The local chickcns arc known for various merits. They arc cheaply rearcd as scavenging 

flocks by feeding household leftovers. They need a smal l house or shelter to spend their night 

while f1'ee ranging during the day. Their meat and egg tastes are preferred to those or exotic 

chickens by local community (Roberts, 1999; Dess ic and Ogle, 200 I). Furthermore, they are 

"fam il y sized.' easily killed and drcsscd with little or no spoilage. Most importantly, they arc 

known lor thei r adaptation ab ility in terms of their resistance to endemic diseases and harsh 

environmental conditions. Il owever. local chickens are blamed fo r poor performance in terms 

of growth rate (hence meat production) and egg production. Most of them arc of small adult 

sizc and lay small sizcd eggs when compared to improvcd commercial broiler or layer birds 

respecti ve ly (Gondwc. 2004. Fayeye el al. . 2005: Prabakaran, 2003 : Oaghir. 200 I» 

The overall chicken population of Ethiopia is estimated to be 55 million heads (FAO, 2000). 

Of which indigenous chickens comprise about 99%. They constitute by far the largest 

proportion of the poultry population in Ethiopia and represent a pool of heterogeneous and 

unimproved indi vidual s that largely differ in production performance and morphological and 

geneti c characteri stics (Ouguma. 2009 ). No single ecotype meets the attributes of good egg 

traits. high growth rate and hcavy weight at slaughter. Il owcvcr. it contri butes 98. 5% and 

99 .2% or thc national egg and poultry meat production respectively with an annual output of 



72.300 metric tons of meat and 78,000 mctric tons of egg (Solomon. 2003; Dcss ie and Ogle, 

1996). 

Poultry di seases are the standing constraints incriminated for reduction of total numbers and 

impairment of producti vit y (Ashenafi. 2000). According to the work done by Ashenali. 

(2000) some farmers have given up rearing poultry because o f di sease problems. Man y 

di seases have been doc umented in smallho lder poultry among which infectious di seases such 

as Newcastle di sease (NO). Salmonellosis, coccidiosis, Marek' s di sease (MO) and fowl pox 

are considered to be the most imp0l1ant causes o f mortality (which could reach as high as 80-

90%) in local chicken. These di seases are easil y contraetcd under free-ran ge conditions due to 

poultry's scavcnging habits. Furthermore. di sease control is very diffi cu lt to carry out under 

liTe roaming management and is therefore rarely practiced by the poultry producers (Eshct u, 

el a!.. 200 I ). 

The di seases ha ve already become endemic in village poultry populati on and thus it recurs 

every year infli cti ng heavy losses although. the ep idemiology of ND and MD in village birds 

in I: thiopi a is no t c learl y understood (Dess ie and Jobre. 2004). Vacc ination is the most 

important method or di sease control which results in a quite significant increase in chick 

survi val (AI-Garib, 2003). Although NO represents the most severe poultry di sease 

responsibl e for huge economic losses, few studies on N O have been done on chickens of 

Ethiopian ecotype. Furthermore, the actual effect of vacc ination in protecting from high 

mortality and the difference in the level of antibody titer at different stage of vacc ination has 

yet to be identillcd . Moreover. diffe rence in antibody res ponse to ND vacci ne between 

la mili es and lines of I·:th iopia indigenous chickens ceo types is yet not studied. Such a wide 

know ledge gap on res ponse of local chicken ecotypes to ND vacc ine hinders e frect ive NO 

cont rol and the atte mpt to inc rease the producti vity or local ch icken. Currentl y MO was found 

to be a major cause or f ~l ilure in intensively managed Ethiopian ch icken ecotypes due to hi gh 

mortali ti es and morbidities in vario us geographica l areas of the country (Forss ido. 1986: 

i3rannang and Pearson, 1990; Solomon. 2003; Hassen, 1992; Demekc, 2003). It was 

charac teri zed by visce ral tumor lesions and nerve paralys is o f the wing and leg (Duguma el 

al .. 2005). 

2 



Diagnosis and contro l of these varies diseases necd understanding of the immune function of 

chicken. Lymphoid and nonlymphoid systems constitute two broad structural categories of the 

avian (a nd mam malian) immunc systcm. Among lymphoid components, the bursa of 

Fabri cius . a si tc of Il -Iymphocyte deve lopment and differentiation, and the th ymus, a site of T 

Iymphoc ytc dcvc lopmcnt and di lkrentiation. arc considercd to bc primary lymphoid organs. 

whereas thc sp lcen is usuall y tc rm cd a secondary lymphoid organ. In add ition. lymphoid 

struct ures distributed throughout the intcsti nal tract represent the " intestinal arm" of the 

immunc systcm (Jeurissen ef a/ .. 1994). 11umoral immunity is the adapti ve function of the 

immune system throu gh whi ch antibodies are produced in response to an antigen ic cha llenge. 

Ce ll-mcdiated immunity involves imm unc mechani sm(s) by which ce ll s inlected with a 

foreign age nt. such as a vir us, are destroyed . and is accompli shed via a direct e ffector (e.g. an 

acti vated T ce ll ) and target ce ll contact (Weinstock ef a/ .. 1989). 

The nonl ymphoid components of the immune system include ccll s that provide a nonspec ifi c 

immunologica l de lense to the host. Being the lirst line of immunological defense, the ce ll s of 

the mo nonuclear phagocyt ic system are the primary players in thi s category (G li ck. 1995). 

Most vertebrates havc live types of Wiles: lymphocytes, nc utrophils, eosinophils, basophil s 

and monocytes. The immunological fu nction of each o r the WBC types has been rev iewed 

extcnsi ve ly clse"here (Thral l. 2004). Brieny. ne utrophil s/heterophil s and lymphoc ytes make 

up the majo ri ty ( i.c . ncarl y HO% combined) of W13Cs in birds (Jain. 1993). Hetcrophil s are the 

primary phagocytic leukocyte and prolilerate in circul at ion in response to inle ctions. 

inll ammat ion and stress. Lymphocytes arc involved in a variety of immunological functions 

such as immunoglobulin production and modulation of immune defence (Campbell. 1996). 

Thc remaining 20% or the leukocytes rep resent a combination o r eosinophil s, which play a 

role in the inOammation process (Jain, 1993) and are associated with defence against parasites 

(Kieseckcr. 2002). Blood monocytcs and ti ssue macrophages are unique because of their wide 

di stribution throughout the body Iluicls, organs, and cav iti es. Macrophages phagocyti ze and 

degrade rorcign antigens. such as bacteria , wi thout any lag period after encounter. 

In ge neral. blood examination is perform ed for severa l reasons as a screening procedure to 

assess ge neral hea lth (Jain. 1993). Managing ab normali ti es in birds requi res an undcrstanding 
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of ho", diseases change the biochemical function and electrolyte of the bodies, Because the 

cl inical signs 01' illness in birds arc li'equently subtle. clinical chemistry is necessary to 

evaluate cell ular changes. Evaluation of the av ian hematological profile (hemogram) invo lves 

co unting the various blood cell s per microliter of blood, packed cell vo lume (peV), 

hemoglobin concentration as well as cytologic evaluation of the cell s. Most workers ha ve 

studied the avian blood and found a great variation for R.B,C. and also Hb, erythrocyte 

sedimentation rate (ESR) and others innuenced by factors which include breed, sex and the 

nutrition suppli ed to the bird. According to Latimer and Bienzle (2000) the leukogram is 

panieularly useful because blood leukocyte numbers and morphology are fairly stable in 

health but may change drastically in disease, providing access to avian immunological 

responses, In addition serum protein which consists of many different indi vidual protein 

molccules is also important in avian immunology (Eckersa ll , 2008). Blood proteins are 

important complementary constituents in the diagnos is of gastroi ntestinal. hepatic, renal or 

infectious diseases. Determination of these proteins seldom leads to a spec ific diagnosis but 

will help to evaluate the nature, severity and progress of a disease (Lumeij, 2(08), Otherwise, 

the progress of cli nical pathology in birds is slow because there is a lack of appropriate 

informat ion concerned to reference values Itlr different avian species. In Ethiopia no study has 

been conducted on hematological and serological profile of chicken either for assessing 

disease condition, determine physiological status or l'or immunological evaluation. Moreover, 

there were no experi mental studies that interpret bird 's proteins responses after antigen 

exposition and immune stimulation and literature on hematological and serological values of 

Ethiopian indigenous birds. Thus, specific experimcntal studies are necessary to interpret 

birds' hcmogram and serum protein profile in addition to the antibody titer responses after 

an tigen exposition and immune st imulation. Therefore the objec ti ves of thi s thesis were: 

y' To in vestigate the eflect of MJ) vaccination on the hematological and serum protein 

protile in eli I'lercnt chicken type of indigenous chickens under con lined management; 

y' To evaluate the differencc in immune response between chicken type vacc inated 

against N D on station and 

y' To determ ine the impact of M D vaccination on immune response (antibody titer) to 

ND vacc ination 
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2. L1TRATURE REVIEW 

2.1. Etiology and nomenclature of Marek's disease 

Marek's di sease (MD) is a devastating d iso rd er affec ting chickens worldwide. It is a high ly 

contagious viral neop lastic di scasc in chickens caused by an alp haherpesvirus known as 

il/larek's disease virus (MDV) or y,allid herpesvirus 2 (GaHV-2) an oncogenic (tumor­

inducing) hcrpcs vi rus classilicd under gelllis mardi virus. subfam il y Alphaherpesvirinae, 

fam il y herpesviridae of Group I dsDNA . .The disease is characterized by T cel l lymphomas 

as well as inliltration or nerves and o rgans by lymphocytes, polyneuriti s, immunosuppression 

and. rarel y. atherosclcrosis. The scminal description by Jozef Marek in 1907 identilied the 

disease as pulyneurilis. Other common synonyms included new·ili.I·, neurolymphumalOsis 

gal/inarum, and range paralysis. Jungherr and co lleagues proposed that the term 

Iymphomalosis be subdivided into visceral. neural, and ocular forms. Lymphoprolii'erati ve 

di seases (a lso called leukosis) of chickens incl ude MD and lymphoid leukosis (LL). In 

retrospect. neural and ocu lar lymphomatosis were probably MD; whereas visceral 

lymphomatosi s included both MD and I.L. MD virus can also induce other clinically distinc t 

disease syndromes such as Iransiel1l paralysis. early morlalily .Iyndrome. cylOlylic in/eel ion. 

alhe/'{}sclerosis. and persislel1lneurologic:a1 disease (Hirai, 2001). 

2.2. Etio logy of ND 

Newcast le di sease is caused by av ian paramyxovi rus; a negati ve single stranded, non­

segmented RNA virus belonging to the genus Avulavirus of the fami ly Paramyx{)viridae. So 

lar nine sc rotypes or avian paramyxoviruses have been found. APM V - I to APM V -9. Five of 

these serotypes can cause disease in poultry; APMV-I , APMV-2, APMV-3. APMV -6 and 

APM V -7. Of these APM V - I is the most pathogenic serotype and is also referred to as 

Newcastle disease virus (NDV) (Caupa and A lexander 2009, Kalm. 2005). 
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2.2. 1. N[) virus classilication 

The importance and impact of a NDV isolate is directl y re lated to it s virulence. One of the 

most characteri sti c propert ies of' diffe rent strains of NDV has been their great variation in 

pathogenic ity lo r chickcns. Strains of N[)V have been grouped into li ve pathotypes on the 

basis of the clinical signs seen in iniCctcd chickens (O lE, 2008). These are: 

I . Viscerotropic velogcnic: a highl y pathogenic form in which haemorrhagic intestinal lesions 

are li'eq uently seen; 

2. Neurotropic velogenic: a form that presents with high mortality, usually fo llowing 

respiratory and nervous signs; 

3. Mesogenic: a form that prescnts with respiratory signs. occasional nervous signs. but low 

mortal ity: 

4. I.entogcni e or respiratory: a lorm that presents wi th mi ld or subc linical rcspi ratory 

inlCction; 

5. Asymptoma ti c enteri c: a form that usuall y consists of a subclinical enteric infection. 

Pathotypc groupings arc rarely clcar-cut (Alexander, 2003) and even in infections of specific 

pathogen free (S PJ:) birds. considerable overlapping may be seen. In addition. exacerbati on of 

the cl inical signs induced by the milder strains may occur when in fect ions by other organi sms 

arc superimposed or when adverse environmental condi tions are present. 

2.2.2. MD virus strain cl assification 

Serotypes: Previously MDV herpesvirus has been class ified into 3 di stinct virus groups that 

correlated with biologic properties however. McGeoch and coworkers (McGeoch el ai, 2000) 

recentl y. proposed to place all MDV serotypes in a separate subgroup, a3 , of the 

alphaherpes\·irinac. Serotype I M])V is the prototype vi rus lor this group of av ian viruses. 

and except where otherwise indicated MDV rcters to sero type I virus (Wittcr, 1997). Two 

add itional groups of nononcogcnic herpesviruses iso lated from ch ickens (se rotype 2) and 

turkeys serotype 3. respecti ve ly. The scrotypic c1assitlcation for MDV and I-IVT strains, 

original ly based on the recognition of common and distinct antigenic epi topes for each 
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serotype. type-specific monoclonal ant ibod ies and recentl y has been justified based on the 

complete sequence for serotype 2 HPRS-24 and serotype 3 FCI 26 virus strains (A fo nso el ai, 

200 I. Kingham el ai, 200 I). Although distingui shable by serologic tests, the 3 serotypes also 

share man y common antigens. Thus, sera against a serotype usua ll y wi ll react with antigens of 

other serotypes, although somewhat less vigoro usly than with homologous antigens. 

Pathotypes: Virul ence or oncogeni ci ty is assoc iated wi th only serot ype I M DVs. Within 

thi s grou p. ho wever. a wide variati on in pat hogen ic potentia l is recognized and undou btedl y 

represen ts a continuum rrom near ly av irulent to max imall y viru lent. Current classil1cation 

schemes recogni ze 4 groups of viruses which is des ignated as mild (mMDV), virulent 

(vM DV). very viru lent (vvM DV), and ve ry virulent plus (vv_MDV) (Winer, 1997). 

Pathotyping of virus isolates invo lves comparative pathoge nicity tests in vaccinated and 

un vaccinated maternal antibody positi ve chickens with prototype viruses as contro ls (Winer, 

1988). 

2,3, Epidemiology and econ()mic significance 

2.3. 1 Occurrence and di stri but ion of MD 

MD exists in poultry- producing countries throughout the world. Probab ly every nock of 

chi ckens raised in areas wherc poult ry is prevalent becomes inlCc ted . and many experi ence 

somc loss. Reporting sys tems va ry. however. and it is difficu lt to detcrmine the true 

inc idence. The incidence of in fect ion is surcl y much higher than the incidence o r d isease. 

I ~ ven in susceptible chi ckens. infection does not al ways induce clinical di sease and , in 

genetica ll y resistant o r vacc inated chi ckens , infection may rare ly cause overt disease. 

Sporadic outbreaks or MD occur on indi vidual farm s or regions (Witter el ai, 1980). 

The inc idence varies and it depends main ly on the oncogenicity of MD V, genctic resistance, 

en vironmcnts. age: maternal immunity o r host, management and stress. In the serotype I 

gro up or MDV , a large d ifl erent ia ti on o f oncogenecity ex ists withi n some iso la tes. The 

inc ide nce or M D on a rarm with the same genet ic stock and same age d iffe rs between houses 
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and even between part s 01' houses. i\ !lock li'OITI a single house. or a part of it. could be 

inlCeted with hi gh pathogenic M J)V and chick s from other houses with viruses of low 

pathogeni ci ty or even wit h apathogenic viruses. In fection with apat hogen ie MDV pri or to 

inlCction wi th pathogenic strains may induce natural immunity and reduce incidence of MD 

(Witter el al. 2005). 

2 .3.2. Spread of the infcct ion with M D 

MDV is transmitted read ily by d irect or indirec t contact between chickens. apparcntl y by the 

airbornc route. thus ex posure occurs by horizo ntal infect ion. The virus is resistant to 

environmenta l exposure and can remain viable for long periods in houses especia ll y if units 

are not decontaminated between cycles. MDV spreads rapidly thro ughout flocks by contact 

with inlCcted chickens. premi ses, litter. dust and chopped feathers. Sheddings of the virus 

Irom the ski n through desq uamated dander. sta rt before the clinical signs o f di sease. and may 

conti nue throughout the whole lil e. MDV in danders and feather fo llieu les survive more than 

one yea r in dust a t 4°C and seve ral months at 20 25°C, wall s. rims and probably in litter 

depending on outside temperature. and are the main source of infection. Dust with danders 

and moulted lCathers can be readil y transported passive ly from infected houses ove r long 

di stances by a ir or wi th clothing, infected eggs. utensil s, trucks and other ways Chicks can 

usuall y be inlec ted very ea rl y in life, from the lirst day after hatching, a lthough it may be 

some weeks or months la ter. With age the poss ib ility of infection is reduccd because of 

increased resistance. Up to now veltical transmiss ion of the virus has not been proven 

(Joslpov lc. 1990). 

2.3.3. Economic importance oj' MD 

Marek' s disease has a worldwide dis tribution where ever poultry is reared. The di sease has a 

tremendous econom ic impact. firstl y because oj' cost o j' vacc ination and secondly bceause of 

conti nuing losses due to the di sease. The annua l losses caused by MD prior to introducti on oj' 

the vacc ination in 1970 were estimated to be $ 150 mill ion in U.S. and $ 40 million in U.K. 

The annual losses due to thi s d isease world ove r ha ve been estimated at more than I bi llion 
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US dollars. The vacci nation can prevent formation of tumor but generation of infectious virus 

is not prevented. The virus is shed in the environment as dander dust aher maturation in the 

feather follicle epithelium. For this reason, this d isease remains one of the most economically 

important di seases o/" poultry in all countries of the world where intensi ve rearing of poultry is 

undertaken (Na ir. 2005). 

2.3.4 . Epidemiology and clinical feature of Newcast le disease 

It has been showed that many diffcrcnt species can be infected with NOV. It is believed that 

all bird species are most likely at ri sk to be infccted, but the elfects of the di sease vari es very 

much with dil"iCrent species i.e. chickens arc most sensi ti ve whereas ducks and geese are least 

sensit ivc (Ca upa and Alexander 2009). NO is a highly infectious viral di sease caused by a 

paramyxovirus which mainl y affects poultry (Alders and Spradbrow 200 I) . The NO virus can 

infect through the respiratory tract, the ocular mucous membranes and the digesti ve tract. The 

incubation period usua ll y ranges from 2 to 15 days depending on the strai n of virus. The 

clinical signs in birds infected with NO virus vary greatl y from very hi gh morbidity and 

mortality (up to 100 %) to asymptomatic carriers. The severity of an infection is dependent on 

lilctors like the virulence and tro pism of the vi ru s, host specics, age of host. immune status, 

other diseases and environmental conditions (Kahn. 2005). Young birds are usually more 

susceptible for infection but the disease causes heavy losses in birds of all ages. Depending on 

where the vi rus has its predilection site symptoms I'rom the respiratory tract. digestive system 

or ncrvous systcm can be observed. 

Under village conditions, the VirUS is unli kely to survive outside the host for more than a 

month. The vi rul ence of the d isease depends on the particu lar strain of the virus. Of the hi ghly 

virulent strains, wh ich are pm1icularly common in South-East Asia and Africa, some grow in 

the gut (visce rotropic strains). while others grow mainl y in the cent ral nervous system 

(neurotropic strains). The most common indication of a serious outbreak of a neurotropic 

strain of the di sease is seen in a nervous symptom exhibited in infected birds where tremors, 

paralyzed wings and legs. twisted necks, circling, clonic spasms, sometimes complete 

paralysis and the chickens simply fa ll over and die. Symptoms fi'om the respiratory trac t are 
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gas ring. coughing. snccI.ing and ra lcs. Less vindent strai ns affect on ly the respiratory system. 

with ,.arying dcgrees of scve rit y. General symptoms that can be seen arc gree ni sh diarrhoea. 

deprcss ion and inappetence. partial o r complcte drop in egg production and an increased 

production of deformed eggs. incrcased respiration. and coughing, gaspi ng and eve n rapid 

dcath without any exhibi ti on of other symptoms (Kahn, 2005; Alders and Spradbrow 2001 ). 

Most av ian species , domestic or feral, can be infected by strai ns of NO virus; however, the 

consequences of thcse infcctions will vary with the strain of virus and the spec ies of the host 

infected. Chickens are the most susceptible host (Aldcrs and Spradbrow, 200 1). Ducks and 

geese are al so susceptib le to infection. but these species rarel y succumb to the di scase. 

ND is hi ghl y transmiss ible: birds are norma lly infected through direct contact wi th di seased or 

carri er birds, but the virus can al so be carri ed on contaminated objects such as chicken or egg 

crates, ICed, vehicles, dust and clothing. The virus is usuall y inactivated by direct sunlight, but 

in cool weather the virus can survive in ICces and contam inated housi ng for up to 2 1 days. 

The virus can also persist in poult ry products (meat and eggs) and can be carried by migrat ing 

wild birds. Iluman activity was I(lLlI1d to inllucnce the occurrence of ND. Seasonal high sales 

of chickens and populatio n mo vement s are some of the factors that lead to outbreaks 

(Spradbrow. 1999). 

2.3.5. The importance of Newcast le di scase in village chickens in deve loping countries 

The major constraint to production of village chickens in many deve loping countries is 

Newcast le d isease (N D). In these countries circulating strai ns of ND virus are capable of 

causing 100 % mortality in unprotected fl ocks. Outbreaks of N D arc unpredictable and 

di sco urage vi llagers li'om paymg propcr attention to thc husbandry and welfare of their 

chickens. There arc many constraint s to village chicken production including a range of 

bacteria l and other viral di seases . interna l and externa l parasites poor nutrition and predation. 

Il owever. in areas where ND is endemic, . D control thro ugh vaccination is ge nera ll y a very 

cost-e lfecti l'e intcrvcntion and given a hi gh priori ty by fa nners. Vi llage chicken farmers are 

disheartened b) the loss or large numbers or their birds to N D outbreaks that o ften occur on 

an annual basis. Once the dramatic losses caused by ND can be contro ll ed , I ~\rm ers wi ll be 
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more receptive to other messages concern ing improved pou ltry husbandry (Alexander 2003: 

Les li e 2000: Capua el af. 2002). 

2.3.6. I:thiop ian condition 0 1' MD 

In Ethiopia studies have been conducted based on clinical sign and patho logical lesion on MD 

in commerc ial exo tic chi cken breeds re vealed high morbidity and mortality (46%) in non­

vaccinated birds (Lobago and WeldemeskeL 2004) and about 5% in MD vaccinated chickens 

(I.obago el al. 2003). In st udy conduc ted on backyard chi cken under con linement of different 

ecotype the ove rall mortality was 66.2%. The highest mortality was observed within the Jarso 

ecotypes. 87.5% and the least within T ili li ceo types, 58.3%. Compari son of mortality among 

age grou ps showed highest mortal ity at 14 weeks age 14. 1 % and 15 weeks age 16. 1 % and 

then mortalit y pattern cont inued at a decreasing rate. An overall liltality rate was high 

(97.9%). indicating that almost all diseased (sick ) chickens ultimately d ied (D uguma el al 

2005). 

2.4 Immunity 

In birds as we ll as in mammals the lymphoid tissues can be d ivided into pnmary Immune 

ti ssue and secondary lymphoid tissue . In birds the primary includes Bursa Fabricius (BF) and 

thymus whil e the secondary consists of the sp leen. Peyer's patches, cecal tonsil s, Mecke l' s 

diverticu lum. lymph nodes. bone marrow. g landula pineale and the Harderi an gland. Although 

they have a lot in common. some anatomica ll y differences do ex ist between the lymphoid 

ti ssues in mammals and birds. T hymus. the central organ 1'01' differentiation of T ce ll s. is in 

birds di vi ded into 12 lobi and BF. the central organ 1'01' B cell differentiation in birds does not 

even ex ist in mammal s where the same process takes place in the bone marrow (Sharma, 

1999). 

The immune mechanisms can be divided into the innate and the adaptive responses. The 

innate immune response mainly consists of Natural Ki ll er cells (N K cell s) and phagocytizing 

ce ll s such as macrophages and heterophil granulocytes (t he av ian coun terpart to the neutrophil 
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granulocyte in mammals). In birds macrophages play an important role being the first line of 

ce llular derense towards invad ing pathogens. In the lungs and air sacs macro phages do not 

ex ist and here the fir st line of ce llular defense consists of heterophil s. NK ce ll s are a 

populati on of non-adhering and non-phagocyti zing lymphocytes capable of induci ng lys is of 

ta rget cells. Most of the research concerning the fu nction or NK cells in birds has foc used 

sokl y on their role in neoplast ic diseases and thererore their role in non-neoplasti c di seases is 

not vcry we ll described (Alexandcr. 2003). 

2.4 .1 . Immunity in N DV 

Several experi ments have been made in the attempt to determine the. immunological 

mechani sms that become acti vated when birds arc infec ted with NOV. Many have tried to 

clarify the ro le or the humora l immune response and the cel l mediated immune response 

((, MI) in protecti on of the bi rd. Us ing a li ve ND-vaccine as a substitute lor a true in tCction it 

has been shown that the li rst response was a CM I rai sing only a Jew days post infec tion. Thi s 

response was lo llowed by a humoral immune response atier seven days. 

A rise was seen in the eM I until the second week and of the antibodies unti l the third week. 

The CM I dec lined after approximately fou r weeks. The CM I induced by the live NO vaccine 

could not be induced again using a virulent NOV inJection but only by revaccination. The age 

or the chicken, type of vaccine and the number of vacc inat ions before cha llenge al so has a 

great inl luenec on the degree of the CM!. Chickens passively immunized wi th NOV specific 

antibodies are protected against clinical disease when exposed to a vi rulent NOV (S harma, 

1999) and furthermore chi ckens with an anti body ti ter lower than the protecti ve titer has 

shown to be able to survive infection with virulent NOV. On the other hand a CMI alone does 

not del iver adeq uate protection against NO. AI-Garib. (2003) made an experiment using 

chickens wi th chemically suppressed T and B cell popu lations. After exposing the birds to 

vi rus in Itlrm or a ND-vaccinati on there was an increase in the number of T cells with a 

relati vel ) hi gher increase of CD8 , cells than CI)4 1 cells indicating a Tc cell dominated 

response. 
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2.4.2. Immunity to MDV 

Innate defense mechani sms such as maerophages and natural killer (NK) cel ls, as well as 

adaptive immune responses includ ing the production of antibodies and elicitation of effector 

CD4_ T and cytotox ic T lymphocytes (CTLs), playa role in immunity against MDV (Davison 

and Kaiser. 2002) . In thi s regard, cytokines produced by different cel l types playa ke y rol e in 

thc inducti on o f the immune response to MDV (Kaiser el al. 2004). 

NK cells arc the first line of delense because these ce ll s can lyse virus- infectcd and tumor 

cells without prior exposure to the pathogen. NK cells are also potent induccrs of IF N. In 

order to lyse target cells. NK cell s must recogni ze the target cell s as forcign (e.g ., the MHC 

class I has been al tered , or the cxpression is downregulated). NK cell s are also activated early 

after vaccination with S8-1 and H VT. The enhanced NK cell activity could be benelicial 

when chicks become infected short ly after vaccination perhaps by providing a source of IFN­

or lysing virus in lected cel ls (Heller and Schat. 1997). 

2.4.2. 1. Ilumoral immunity 

Chickens inl"ected with MDV de velop precipitating and VN ant ibodies within 1-2 weeks; a 

transient immunoglobulin M (lgM) response is replaced by IgG. These ant ibodies are made 

against a large number of proteins. Most of these are not relevant for protecti ve immune 

response. because they detect either nonstructural proteins or proteins that are not expressed 

in the vi rus envelope or on the surlilce of virus- infected cel ls. Due to the cel l-associated 

nature of MDV antibodies arc of limitcd im portance in MD immunity. VN antibodies are 

important only whe n ceil-liTe virus inf'ccts chickens or when MDV proteins arc expressed on 

the sur lacc of ce ll s (Van /.aane. el al 1992). 

2.4.2.2 Cell -mediatcd immunity 

Cytotox ic T lymphocytes (CTL) recognize small pepti de fragments of 8-1 2 amino ac ids in the 

context of sc lf~ MI-IC class I antigens. These peptides are generated from de novo synthesized 

proteins through a complex process invo lvi ng the proteasome and transporters associated with 

antigen-processing (TAP) I and 2. In vilro demonstration of antigen- specific CTL requires 

e lkctor and target cells expressing the same \ III( elass I antigens. Sehat and coworkers 
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stabily transJected and expressed MDV genes in REV-transformed ce ll lines with known 

MII C antigens. These cell lines were used to show that CTL from infected or vaccinated 

chickens recognize peptides deri ved from pp38. Meq. ICP4, ICP27, gH. gC . gH. gl, and gE 

(Omar and Schal. 1997. Schal. and Xing. 2000). The e i"l ec tor ce ll s developed around 7 days 

PI and were characterized as typical CTL expressing CD3. CD8. and TCR_ I but not CD4 . 

Chickens vaccinated with a rFPV vaccine express ing g13 deve loped CTL speci fi c for gB in 

addition to VN an ti bodies (Nazerian, ef al. 1992) . 

Cytokine responses associated with ce ll -mediated immune response to MDV infection have 

been characterized. particularly in the spleen (Kaiser ef al., 2003) and peripheral blood 

lymphocytes (Quere ef al .. 2005). MDV inlection is associated with a significant increase in 

the express ion ofinterJeron (IFN) - a , IF N-y. interl eukin (IL)-I~ , IL-6, IL-8, IL- IO and 11 .- 18 

(Abdul-Careem ef al. , 2007; Jarosinski ef al., 2005 and Quere ef al. , 2005). 

2.4.2.3 Vaccinal immunity 

II VT. attenuated MDV. and se rotype 2 MDV protec t against earl y replication of virulent 

viruscs in the lymphoid organs or chall enged bi rds and reduce the leve l of latent infecti on. 

13ased on cu rrcnt knowledgc. the Illilowing sequcnce of events is proposed to cxplain vaceine­

induced immunity with challcngc occurring within 3 da ys alier hatch as is typical in the lield. 

NK cell s arc acti vatcd as early as 3 days post vaccination, probably producing II'N- and 

killing limited numbers of virus-infected B cell s when they develop between 1- 3 days after 

challenge. IFN- is perhaps produced by other cells at thi s earl y stage (e.g., macrophages) . 

IFN-_ can reduce virus replication and stimulate macrophages to initiate the production of 

iNOS. This el17.yme will produce NO between 3 and 7 days post vaccination, thus limiting the 

replicat ion of cha llenge virus. Antigen-specific CTL develop starting at 7 days post 

vaccination and may eliminate additional cell s inkcted with challenge virus. The combination 

01' these ertCctor l11echani sms will push the challenge virus into latency. Memory Cft. will be 

able to quickl y eliminate react ivated virus-intCcted ce ll s unless altered by immunoevasive 

propert ics of MDV (Calnek. 2001). 
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Ilost geneti c resistance and vaccination prevent lymphoma formation accompanied by a 

sign iti eant reduction in viral infectious particle as we ll as viral genome load in lymphoid 

organs (Kaiser el aI. , 2003) ho wever. host responses appear unable to cont rol viral replication 

in the FFE (Is lam el al., 2004: Abd ul -Carcem el al., 2007). For instance. viral genome load in 

the feather follicle is seve ral la lds hi gher than in the spleen. The apparent differential host 

response in lymphoid ti ssues and the feather lallicles may be due to the lack of deve lopmcnt 

of protective immune response against MDV in the feather (Baigent el al., 2005). 

2.5. Diagnosis 

2.5 . I . Diagnosis of M J) 

The gross appearance of ncural lesions is gcnerall y diagnostic. II istological examination of 

nerve and visce ral lesions will show characteristic lymphocytic prol iferation. The condition 

should be differentiated from botulism and fro m ··transient paralys is", an cmerging condition 

of unknown etiology. but suspected to be an autoimmune response to vaccination in specific 

strains of commercial laying hens. The causal virus may be isolated and identified by 

submil1ing tissues to a suitabl y equipped laboratory using specific ti ssue culture techniques. 

2.5. 1.1 . Identification of the agent 

Virus isolation: InlCction by MDV in a !lock may be detected by iso lating the virus hom the 

tissues of inlCcted ch ickens. Ilowever. the ubiquitous nature of MDV must be taken into 

consideration and the d iagnosis of MD shou ld be based on a combination of MDV iso lation or 

detec ti on of the genome by pol ymerase chain reaction (PCR) and clinical disease. Commonly 

used sources arc bufly coat cell s fi'OITI heparinised blood samples. or suspensions o f 

lymphoma cells or spleen cells. When these samples are collected in the fi e ld. it is suggested 

that they be transported to the laboratory under chilled conditions. As MDV is highl y cell 

assoc iated. it is essential that thcse ce ll suspensions contain viable cells. The eell suspens ions 

are inoculated into mono laye r cu ltures of chicken kidney ce ll s or duck embryo libroblasts 

(chicken embryo libroblasts (001') are less sens iti ve for primary virus isolation). Areas of 

cytopathic effects, termed plaques, appear within 3- 5 days and can be enumerated at about 7-
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10 days. Another. less commonly used source of MDV for diagnostic purposes is feather tips , 

li'om which cell-fi'ce MDV can be extracted (O lE. 2010). 

With expe rience. plaques caused by the different virus serotypes can be dirrerent iated fai rl y 

accurately on the basis or ti me or appearancc. ra te of developmc nt. and plaque morphology. 

J-I VT plaques appear earlier and are larger than serot ype I plaques, whereas serotype 2 

plaques appear later and are smal ler than serotype I plaques. MDV and I IVT plaques may be 

identilied as sueh using speeilie antibodies raised in chickens. Monoclonal antibodies may be 

used to dilTcrentiate serotypes (Lee el ai. . 1983). 

Polymerase chain reaction (peR): Genomes of all three serotypes have been completely 

sequenced (Afonso el a/., 200 I). pe R tests have been deve loped for the diagnosis MD. Real­

time quant itative PCR (qPCR) to quanti fy MDV geno me copies has a lso been described 

(Abd ul -Careem el ai., 2006: Baigent el ai.. 2005 : Islam e l ai.. 2004). In addi ti on, PCR tests 

that enable dirferentiation or oncogenic and non-oncogenic strains of serotype I MDV, and of 

MDV vacci ne strains orserotypes 2 and 3 (Bumstead el ([/ .. 1997: I land berg el ai.. 2001) 

have been described. peR l11ay also be used to quanti tate virus load in ti ssues (Baigent el ([/ .. 

2005 and Reddy el £1/ .. 2000) or dirtcrential ly detect MDV and J-IVT in the blood or feather 

tips (Baigent el ai. . 2005 : Davison and Kai ser, 2002). 

2.5. 1.2 Sero logical test s 

The presence or antibodics to MDV in non- vacc inated chickens from about 4 wceks of age is 

an indication of infection. Be lorc that age, sueh antibodies l11ay represent l11aternal 

transm iss ion or antibod y via the yo lk and arc no t ev idence of acti ve inlCction. 

Agar gel immunodiffusion: There is no prescribed test for trade, but the agar ge l 

immunodirfusion (AG ID) test is employed 1110st commonl y to detect an ti body. The test is 

conducted using glass slides coated with I % agar in phosphate buffered saline containing 8% 

sodium ch loride. Adjacent wel ls arc lil led with ant igen or serum and these are incubated in a 

humid atmosp here at 37°C lo r 24 hours I()f diffusion to take place: positi ve sera sho w 

reac tions of identit y "it h kno"n pos iti ve serum and antigen. The anti gen used in this test is 
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either disrupted MDV-infccted tissue culture cells or an extract or feather tips, or skin 

contain ing /Cather tracts obtai ned fl'om M D V -in fected chickens (0 I E, 20 I 0). 

Other tests for MDV antibody include the direct and indirect nuorescent antibody test. These 

demonstrate the ab ility of a test serum to sta in MDV plaques in cel l cultures (Silva el al.. 

1997). These tests are group specilic and morc sensiti ve than the AG ID test. A virus 

neutralisat ion test fo r thc ability of a serum to neutralise the plaque-form ing property of cell­

free MDV can also be employed. However, th is test is more suitable for research purposes 

than 1'01' routine diagnostic usc. Enzyme-linked immunosorbent assays (ELISA) for detecting 

MDV antibodies arc avai lable (Sharma, 1998: /'e1nik el al. . 2004). 

2.5.2. Diagnosis of NlJ 

2.5.2. 1 Identitication of the virus 

When invest igations of ND as a result of severe di sease and high mortality in poultry nocks is 

needed, it is usual to attempt virus isolation from recen tl y dead birds or moribund birds that 

have been killed humanely. Suspensions in an aI1libiotic solution prepared from tracheal and 

cloacal swabs (or faeces) obtained from live birds, or of faeces and pooled organ samples 

taken li'om dcad birds. are inoculated into the all antoic cavity or 9- II-day-old embryonating 

l'o wl eggs. The eggs are incubated at 37°C for 4- 7 days. The allantoic fluid of any egg 

containing dead or dying embryos, as they arise , and all eggs at the end of the incubation 

period are tested for haemagglu tinating activity. Any haemagglutinating agents should be 

tested fa r specific inhibition with a monospecific antiserum to NDV. NDV (A PMV - I) may 

show some antigenic cross- relationship with some of the other aVIan paramyxovlrus 

serotypes. particularl) !\PMV-3 and !\I'MV-7. The pathogenicity of any newly isolatcd virus 

can be assessed by dClermining the intracerebral pathogenicity index . rhe pathogenicity or 

iso lates can also be evaluated using molecular techniques, I.e. reverse-transcription 

polymerase chain reaction and sequencing. NDV is subject to official control in most 

countries and the virus has a high risk or spread from the laboratory; consequently, 

appropriatc laboratory biosaiCty and biosccurity must be maintained ; a ri sk assessment should 

be carri ed out to delermine the level needed (Hanson, 1980). 
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2.5.2.2. Serological tests 

NDV may be employed as an antigcn in a wide range of serological tests, enabling 

neutralisation or enzymelinked immunosorbent assays (ELISA) and HI to be used for 

assess ing antibody levels in birds. I\t present. haemagglutination and haemagglutination 

inhi bition test (III) test arc widcly used lor detect ing antibodies to NDV in birds, although 

many poultry producers are using commercial El. ISA kits to assess post-vaccination antibody 

le vels and sero logical evidence or infection. 

The va lue or serology in diagnos is is clearly related to the expected immune status of the 

alrected birds. HI tit res may be regarded as being positive if there is inhibition at a serum 

dilution of 1/ 16, 24 or log2 ·1 when expressed as the reciprocal or more against 4 

hemaglutination unit (HAU) of antigen. Some laboratories prefer to use 8 HA U in HI tests. 

While this is pcrmissible. it affects the interpretation of resu lts so that a positive titre is 1/8 

(23 or log2 3) or more. Rack titration of antigen should be included in all tests to verify the 

number or HAU used. HI titres may be used to assess the immune status of a nock. In 

vaccinated /locks that are being monitored serologically, it may be possible to identify 

anamnestic responses as the resu lt of a challenge infection with lield virus. but great care 

should be exercised as variations may occur li'om othcr causes. For example. it has been 

demonstrated that APMV-3 virus infections of ND-virus-vaccinated turkeys will result in 

substantiall y increasedt itrcs to NDV (Allexander. el al. 1983: OlE, 20 10) 

Therc are a vari ety of commercial ELIS A kit s available and these arc based on several 

difiCrent strategies for the detection or NDV antibodi es, including indirect. sandwich and 

blocking or competitive ELlSAs using MAbs. At least one kit uses a subunit antigen. Usually 

such tests have been evaluated and validated by the manufac turer, and it is therelore important 

that the instruct ions specilied lor their use be fo llowed carefull y. The HI test and ELISA may 

measure antibodies to dirferent antigens: depending on the system used. ELiSAs may detect 

antibodies to more than one antigen whi le the HI test is probably restricted to those directed 

against the liN protein. However. comparati ve studies ha ve demonstrated that the ELiSAs are 
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reproduciblc and ha ve high sensiti vi ty and spec ificit y: they have been found to correlate we ll 

with the Illtcst (Adair. el al. 1989: O lE. 2010). 

2.6. Prevention and control 

2.6. 1. Pre venti on and control of MD 

Hygiene and management: Two basic factors regardin g Marek 's d isease virus infection 

needed to be remembered when considering MD control are I) MD vaccine on ly prevcnt 

rumor development from Marek' s di sease and not infec tion and 2) full immuni ty (i'om 

vaccination takes at leas t 5 days . This means that all flock s become inICcted with the virus 

during their li ves and us uall y shed the virus in the environment starting at about 5 weeks of 

age. Therefore !lock older than 5 weeks of age serve as a source of carl y exposure to ch ick 

belore the vacc ine has ac hie ved to immunizc them. Also, the prev ious Ilock in a house has 

contaminated that ho use with fu ll y pathogenic virus. The cleaning a di sinfection used between 

flock s must estimate or dramaticall y reduce thi s source of infection . With bad management 

and hygiene it is imposs ib le to achieve good protection cven using all kinds of availab le 

vaccines. MDV can survive in infected houses for more than one year. Rearing ch ickens in 

isolators wi th contro ll ed management is imposs ible for commercial poultry production. The 

three basic management practices need to be addressed for successful contro l of MD include. 

reducing carly cxposure, reduc ing immunosuppresants and placing chick with we ll ­

vacc inatcd chicks (S harma. 1999). 

Ge netic sdection for MD res istance together with other control methods, shou ld be most 

important and of grcat va luc lor pou ltry brecdcrs and poultry production. For more than 50 

years it is known that in many breeds ge netica ll y controll ed differcnces ex ist in suscepti bili ty 

to MD (Joslpo vlc . 1990). 

Vaccination : Cont rol of MD is essentially achie ved by the widespread use of live attenuated 

vacc ines. Commercial bio logical products used in the control of MD are the ce ll-assoc iated or 

ee ll-Irec (Iyophi lised) livc virus or !-I VT. respectively. Marek ' s di sease vacc ines arc injected 

in ova at the 17th or I gth day of embryonation (Sharma. 1999) or subcutaneously at hatch. 
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Three types of vaccine are availab le: Typc I: attcnuated chicken strain (e.g. Rispen 's): Type 

2 apathogenic chicken strain (e.g. SBI) and Type 3: apathogenic turkey, strain (e.g.I-IVT) 

Duc to thc interferin g effect of materna l antibody on HVT it is advisable to alternatc vaccine 

types in successive gencrat ions. In countrics where hi ghl y pathogenic MDV occurs. parents 

should be vaccinated wit h Ri spen's st rain. allowing commercial progeny to be immuni zed 

using the less expcnsi vc I I VT stra in alone or in combination with the potentiating Sill strain. 

Cell-assoc iated. fro/.en vacc ines require special storage in a liquid nitrogen canister. Careful 

rcconstitution using the dilucnts supplied by thc vacc ine manufacturer is necessary to 

mai ntain viability or the vacci ne virus. Impropcr vacc ination technique may lead to defective 

immuni zation with resulting " breaks". It is essential to place day old chicks in houses which 

ha ve been thoroughl y decontaminated to a llow vacc inated fl ocks to develop immunity. 

Rearing farms and broi ler growi ng units should be operated as si ngle-age units with all -in -all­

out cyc lcs (Nai r. 2004). 

Currently vaccines based on biotechnology are avai lable and ha ve their own advantages. 

Although gcnetically engineered recombinant vacc ines have been developed and tested in 

laboratory and field trial s (Lee e/ al .. 20 I 0). they arc still not in commercial use . 

2.6.2. Prevention and control or ND 

The non specilic control o r Newcastl e disease includcs onl y the tcchnological principles that 

prevent the sprcad or Newcastle di sease and almost all othcr poultry di seases. These 

princip les are :.all in - all out , one age on a farm. one production purpose, one genetic basis 

and a long-e nough pause between cycles so a radical break in transmitting biological 

contamination li'om thc process ing cycle of previous poultry generationis possible. The 

procedures whic h prevent the spread ing of ND are also non-specific but their purpose is to 

contro l thc di sease (l ianson. 1984). Ho wever these are less practical in backyard poultry 

production. 

Eradication or ND is unlikel y and there arc few poultry spec ies wh ich are resistant to the 

disease. Continual vacc ination programs currently offer the only effective way of contro lling 
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N [) (LJ do el ,,/. 2006 : I\ lders and Spradbrow 200 I) . Thus, chicken vaccination is one of thc 

most important technical poss ibilities to improve village chicken production. NO control was 

found to have positi ve effects on bird off~take. egg production, egg offtake and nock size 

(Udo el al. 2006: Woolcock el al. 2004). Different types of live vacc ines for control of NO 

are pre valent bccause they allow mass application techniques. NO vaccines currentl y in usc in 

many countries include: La Sota (li ve vacci ne, thermo labi le) ; Hitchner B I (live vaccine, 

thermolabile). ITI\ -NEW/NEW COVER (inactivated vaccine. thermostable) ; NOV4-1 IR (live 

vaccine. thermostab le): and 1-2 (Ji ve vaccine, thermo stab I c). Lcntogcnic strains like La Sota 

arc immunogenic enough and widely used all over the world , but still have variable residual 

pathogenicity. Vaccination via drinking water and aerosol vaccination are efficient, though 

aerosol vaccination causing high protection in a shorter period of time, and is less affected by 

maternal antibodies (I\ I-Garib. 2003. Toth. 2000). 

1\ 11 vaccinal and many other strains o f NJ) vIrus induce the production of specilic III 

antibodies in poultry. Their quality is in a signilieant positive correlation with the immunity 

rate of poultry, so it is possible to ascertain the specilic immunity of vaccinated poultry by 

relati vely simple laboratory tria ls (Woolcock el al. 2004). 

2.7. Variability of the immune response 

Thc immune reaction of very young poultry is much poorer than that of matured poult ry or 

that sevcral weeks old. Unfortunatcl y, the NO virus infects very young animal s too , so 

protection is needed even then. There are differences between particular genetic lines and 

their hybrids in thc immune response ability . It seems that these dilfercnce s are related to the 

general resistance to micro-organisms and onl y in a minor way to the specific agent. The 

morphological basis or the res istance of an animal includes immunocompetent organs or a 

complete immune system. The differences between particular hybrids or poultry lines can 

already be noticed by simple weigh ing the bursa of Fabricius. Di seases like Marek's disease 

or lymphoid leucosis arc signilicant indicators not only of the specific resistance, but also of 

the res istance to all possible nox ious elements in the environment (Toth. 2000 ). 
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Effect of viruses: The immune system of poultry can be destroyed by different viruses. 

Among them, two arc prominent: the viruses of Marek's and Gumboro diseases. In 1972 thc 

hi gh incidence o f Gumboro di sease in Yugos lav ia was followed by the drop in the immune 

respo nse to a speciJ;c vaccine (Mazija el al. , 1984). The introduction of twofold vaccination at 

the agc of 4 o r 25 days by spraying has highl y improved the immune response of chickens, 

but it st ill remains that in casc of infecti on with pathogenic virus; this technique cannot 

complctely prevent mortali ty. 

Therc are many examples of Immunosuppress ive e ffec ts of Ma rek's d isease virus. This 

infection eumplicates the clinical picture and the course of cocc idi os is. The d iscovery that B 

ce ll s o/" all thrce immunocompetent organs - tymus, spleen and bursa of I;ab ricius are 

acceptab lc to earl y eytol itie infect ion with the virus of Marek's disease Hirai , (200 I) 

completely explains the fact mentioned. ·fhi s is espec ially so cons idering the fact that in the 

continuatio n process; the degeneration even of T cells of the same organs shows up. The 

pathogenic virus of Marek's di sease reduces , by its activity, the common resistance to di seases 

even before causing the elinical signs of the d isease. These inconvenient effect s co uld be 

recogni/.cd most clearly in the comparat ive investigations of producti on abilit ies of chickens 

of the control group and the experimental group vacc inated wit h Marek's disease vacc ine. 



3. MATERIALS AND METHODS 

3. I. Experimental animal and site description 

The study was conducted at the School of Veterinary Medicine Addis Ababa Universi ty 

Debre j ,cil. 'fhe School is located 45km southeast of Addis Ababa. The site is located at an 

altitudc of 1900 meters above sea level. It receives an average annual rainfall of 851mm and a 

minimum and maximum temperature of 8.9°C and 26 .2°C, respectively. The average 

humidity level of the site is 58.6%. 

The experi mental animals were chicken of varIOUS Ethiopian eeotypes originated fi'om 

different ecological areas of the country as indicated on Fig. I. The ecotypes include 1-101'1'0. 

Tepi. Arsi. ChelC and .iarso located in the wcst. southwest. south cast . central and east of the 

country. respectivcly. The rest experimental chickens were Fayoumi and Bovans breeds 

obtained li'om Debre I.c it Agricultural Research Center and Genesis farm , respectively. 

Mal / 

'. 
\ 

r-' 
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.I 

... . --.. t 

Somali Region 

Fig. I. Map of Ethiopia showing the ori gins of the chicken ecotypes used in the current study. 
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3. I. I. Acquisition of study animals 

Eggs of indigenous chickens were purchased from markets of the respective areas (Horro. 

Tepi, Arsi, Chefe and Jarso) and transported to be hatched at Genes is fa rm Lthiopia. 

Oebrezeit. The eggs of Fayo umi and Bo vans were obtained from Oebre Zeit Agri cultural 

Research Center and Genesi s Farms. Al l eggs for incubation were sorted against cracks. 

morphologica l deformities. and dirt (so iled ) and Ilt eggs wc re di sinfected with 70% ethanol. 

The eggs of all ch icken types were incubated and hatched simu ltaneously but in separme 

compartments in one hatchery. Tota l of 260 ch ickens among which 70 Chelc. 40 Jarso, 21 

Horro. 9 Arsi 20. Bovans, 70 Fayoumi, and 30 Tepi ch ickens wcre included in the study. 

3. 1.2. Management, housing, and diet of study animal during the experiment 

House o f 25 m x 8m was constructed in the campus and equi pped with inli·a-red bu lbs. 

cleaned. di sin lCeted and lei/straw bedded. Hatched chicks were raised on electricall y heated 

broodcr using infra-red bulbs. The birds were kept intensively and stocked at 10 birds/2m2 

They we re fed on starter commercial layer ration (0-8 weeks), grower commercial ration (9-

20 weeks) and layer ration (2 1 weeks onwards) with standard formulated ration. Clean 

potable water was supplied to all stage of birds on adlibtum. During the experiment, no 

attempt was made to c lean and di sinfect except addition of leU· straw bedding every 3 wcek. 

Ant ib iotics. anticoccidial and vitamins were supp li ed lor a ll chick !locks under study when 

disease is suspected in a pen. Indi vidual chicks in every group or ecotype wcre managed 

identicall y and the similar management and loll ow up was carried out. 

3. 2. l, xperimental design 

A ll the studied in each or chicken types were grown strating from day-old chickens and each 

vacci nated against NO at 2 1. 50 and 120 days o f age. Then the day o ld chicks of each chi cken 

type were class ified into Marek ' s di sesase vaccinated and non- vacci nated group by simple 

random technique. Onl y MD vacci nated chicken we re inc luded lor Arsi and Bovans brown 

chickens due to inadequate and low number of hatching in thi s stud y. Therefore. there were 

two populations for each chi cken type, namel y those that received MD and ND vaccine as 

we ll as those that received onl y NO vacci ne. Bleeding from brachial vein for analys is of 
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antibody titer agai nst ND and total serum protein was conducted on 35 'h, 65 'h and 135'h day 

age lollowing N I) vaccination at 2 I. 50 and 120 days of age. On other hand, for hematology 

(diflcrcntial WIW. PC'V and hemoglobin) analysis chicken bleeding was conducted at age of 

35. 65 and 105 days. 

3.3. Vaccines used 

MD vacc ine prepared li'om herpes vi rus of Turkey strain (HVT') (a vial of 1000 doses 

produced by Lohmann an imal heal th Gmbh and Co. Kg Germany With batch No. 9450021) 

was obta ined fi'o m Alema farm. It was injected (0.2 ml ) on the neck subc utaneous ly at day­

old in the hatchery room according to the treatment design indicated above fo r each chicken 

type. A commercial ND vaccine (LaSora strain) was obtained from National Veterinary 

Institute (NV!. batch number 2- 10) vaccine production laboratory. A vial of lyophili zed 

vacci ne (500 doses /via l) was reconstitu tcd wit h 4m l sterile phosphate buffercd saline (PBS) 

and stored at -70°C in 0.2 1111 aliquots. The vacci ne was suspended in di stilled wate r and given 

by drinking water to all experimental ehickcn according to the recommendations of the 

producer company. 

3. 4. Data Collection and Laboratory Analys is 

3.4. I. Blood sample for hematological analysis 

Blood sample was co llected at age of 35, 65 and 105 days. Thin smears for total and 

differential leukocyte count wcre prepared immediately after brachial (wing) vc in puncture 

and heparinised capillary tubes wcre uscd lor determination of PCV . Blood sample for 

hcmoglob in estimation was collected using 3ml syringe. Total wh ite blood cel ls (WBC) 

count. dilkrential WBC count (I ymphocy1es. eosinophils , hetroph il , monocy1es and basophil), 

packed cel l volumc (peV). and haemoglobin concentrat ion (Hb) were evaluated as described 

by Campbell (1995). Thus. hematological data were co llected and eva luated at differen t ages 

of 35. 65 and 105 days. 
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3.4.2 . Serum sample co ll ec tion for protein anal ys is and 1-11 test 

Serum sample for proteill analysis: a 3ml syri nge was used to col lect blood sample by 

brachial ve in puncture. Then the blood was left at room temperature over night to separate the 

serum. The serum was then col lected into ependorf tube and stored at -20"C until the date of 

anal ys is. The serum samples werc col lected three times specifica ll y at age of 35 . 65 and 135 

days . Serum protein response to ND and MD vaccination of each chi cken type and treatment 

group was anal y;.ed using spectrophotometer (I-I UMA STAR @ 80). 1000pi of burette 

reagent obtained li'om Li NI, AR chemieal s.S. I. . (Germany) were added to IO"ti of serum 

sample . The absorbance was red at 540 nm aga inst the standard (7g1dl ) 

Hemagglutillatioll illhibitioll test (HI): serum antibod y response to ND vaccination of each 

chi cken type was ana lyzed using 1-11 test as descri bed by Alexander (1988) using Phosphate 

bu ffe red sali ne. formalini zed LaSota virus (4 I-IA U) as a source of antigen and 1% chicken 

erythroc ytes (CRSC) as an indicator system. 

3. 5. Data management and Analysis 

Data was cntered in to excel spread sheet and cleaned. SPSS ve rsion 15.0 software was used 

l'or the data anal ys is. Geometric mcan far 1-11 ti ter and ar ithmeti c mean for blood cell count 

and standard de viationlc rror (SD or S E) were determined and c1 ass ilied by chicken typc, age 

and MD vacc ination status. The stati sti cal signili cance d iffercnces between various treatments 

was determined using the ANOYA and GLM 1'01' hematology. prote in profile and serology 

data . Where result s were signi licant Post Iloc multi pic compari sons te st were made to 

establ ish differences between treatment groups. DilTe rencc among means was considered 

signi li cant when p-value is less than 0.05 (95% confidence leve l). 
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4. RES ULTS 

.t. 1. Results of Hematological Analys is 

4. I . I. Differential white blood ce ll count across different chicken types 

Mean 1 SD of total and dilTerential leukocyte count , across the different chicken types is 

presented in Table I. The total leukocyte count observed was lowest in I-I orro 

(23 194.4J 6766.5) and highest in Fayoumi (3 3850.11' 11856.3) and intermediate fur Tepi 

(7861 .5cL8776.8). Jarso (28863.6±7148) and Cherc (30739 .5±98 70.6) and Arsi 

(33347.7, 15998 .8) (/' - 0.000). The lymphocyte count was indicated in Table I and higher in 

Fayoumi chicken fol lowed by Jarso chicken. The count l'or Chefe and Arsi was medium 

whereas Tepi and I-I orro had relative ly lower lymphocyte number (p = 0.08). The trend for 

lymphocyte count across the ecotypcs was generally hi gher than the other leukocyte types. 

The monocyte count was also higher fu r Fayoumi followed by Tcpi and it was medium for 

Jarso. ChclC and !\ rsi and lower fur 1101'1'0 chicken ecotype. I leterophil response was 

signi licantl y higher Illr Arsi which was very far Ii-om other ecotypes. Tepi , Fayoumi . Jarso 

and Chere had similar va lucs and lowest for I-lotTO (p 0.000). Losinophil and Basophi l COUIll 

was also hi gher for Arsi chicken and lower in Chefe chicken. (Jenerally therc was a var iation 

in the counts of mainl y total leukocyte, lymphocyte and heterophil in all chicken types; 

however, Fayoumi and Arsi chickens showed uni fo rmly higher counts as summarized in 

Table I below. The differential leukocyte count by age indicated that total WBC and 

lymphocytes increased progressivel y wi th increasing age but the other WBC were fluctuating 

(Table 2). 

The differen ti al leukocyte counts at 35. 65 and 105 days of age were shown in Table 2. Total 

leukocyte count was higher at age 65 day (33386.6±9568.7) l'o llowed by age 105 day 

(29948 .7i 10 156.3). lymphocyte had an increas ing trend with the lowest at 35 day and highest 

at 105 day ( 14918 5 112612.9 and 18374.6 ~ 8071.9 ). respective ly. Monocyte had a 

decreasing trend ,,·ith maximum observed at 35 day (6388. 5 j 9473. 1. 6386.3 ±3502.6 and 

4689.8 t3001.7). respect ive ly. Ileterophi l count was highest at 65 day (10058.1 c!-14850.9) 
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with lowest valuc secn at the 105 day. Eosinophil and basophil had highest va lue at 35 day. 

Table I. Mean I SD of total and diffe rcntial Icukocyte count of the differcnt chicken 

cco typcs. 

Ecotypc No. Total Differcnt ialleukocyte count 
chi cken wl3e Lymphocytc Monocyte Heterophil Eosinoph il Basophi l 

Arsi II 33347.7:l- 15667.3 5039.2 25042.5 1394.3 239. 5 
15998.8 ±74 1 1.6 ±2225. 8 lA2704.7 ± 1811 .4 ±297.6 

I lotTO 27 23 194.4 1 127 17.4 3294.4 6532.8 908.7 129.8 
6766.5 14771.7 1152 1.9 13546. 5 ± 877. 3 -I 156. 1 

Chefc 96 30739.5 , 16995.8 5635.2 7 134.6 1000.3 137.9 
9870.6 ±7964.6 -l 3333.2 ! 3796.0 12462.3 ±288.8 

Fayoumi 90 33 850.1± 18665.3 7384.3 72 14.8 1037. 1 136.9 
11856.3 1-85 19.7 ~ 1 0828.8 -103913. 5 ± 1083.0 1-233.9 

Tepi 38 2786 1. 5 I 13014.1 5761.6 7910.4 673.5 82.8 
8776.8 ± 5920 .7 L2981.5 ±47 17.7 ±570.4 ± 164.7 

Jarso 55 28863 .6-1 18466.7 5469.3 7182.0 732.6 110.9 
7 148. 5 ± 16235 .5 +2677.4 ±4624.6 ±641.8 ,L200.5 

11 value O. 000 ji)r 7i) la! WBC and helerophil. P 0.008 fo r !y ll1phocyle 

Table 2. Mean1- S)) o f total and differentiall cukoeytc count at age of 35 . 65 and 105 day. 

- - -- ---- - ---- -
Age in days No. Total Di fferential count 

- - - -------
chicken WBC Lymphocyte monocyte Heterophil leosinophi I Basoph il 

- - ---
35 117 28077.2-1 14918.5 6388 .5 725 0.5 1025 .4 I 72. 8±297.5 

10594. 1 112612.9 J 9473 .1 +4467.7 0 106 1.9 

65 104 33386.6+ 17669.6 6386.3 10058. 1 99 1.4 61.4-1146.6 

9568.7 17116 .8 T 3502.6 ± 14850.9 12362.6 

105 101 29948. 7J 18374 .6 4689 .8 6057. 5 746.9 144.8±2 14.9 

101 56.3 eL 807l.9 ±300 1.7 T28783 -10826.5 
-- - -- ---

I) va lue <0. 05 for lOla] WU C'. tOlal lymphocyte. heterophil and total basophil count s 
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4. 1. 2 . Differential white blood ce ll counts amo ng vaccinated to on ly ND vs. MD and NO 

Il ematological values between MD and ND vacc inated versus on ly NO vaccinated chicken in 

all ecotypes showed that the count was hi gher for total leukocyte. lymphocyte. monocyte. 

heterophil in MD and ND vaccinated versus onl y ND vacc inated chi ckcn. Thc difference was 

signi licant in total Icukocyte. lymphocyte and basophil counts (P < 0.05). 

The lymphocyte count was compared across ages between different vacc ination status among 

chicken types as shown in Table 3 below. The age spec ific lymphocyte count indicated that at 

age 35 day only NO vaccinated I-lOtTO and Tepi showed higher lymphocyte count than the 

MO and NO vaccinated group. The reverse was observed for Chete , Fayoumi and Jarso. 

Signillcant dilTercnce was observed only in Fayo umi chicken (p < 0.05). At age of 65 day in 

a ll chicken types MD and NO vacci nated chickens showed superior count than on ly NO 

vacc inated ones. ho wevcr signilieant di rference was not observed. At age of 105 day 

lymphocyte count was higher in only ND vaccinated than MO and NO vaccinated except in 

Fayo umi and Jarso which showcd higher count in the MD and ND vacci nated gro up . MD 

vaccinated Fayo umi and Jarso responded positive ly to lymphocyte count at a ll ages whereas 

Horm and Tepi at the age of 65 day and Chefe at age of 35 day. 

Monocyte count in chicken types between MO and NO vaccinated versus only ND vaccinated 

chickens was compared as shown Table 4. At age of 35 day MD and NO vaccinated were 

superi or in monocyte count than the only NO vaccinated for Chefe. and Jarso. Whereas in 

case of Horro and Tepi only N O vacci nated ch icken were superior ho wever difference was 

not sign ili cant (p > 0.05) . At the age of 65 day monocyte count was hi gher in MD and NO 

vaccinated for IlolTO and Jarso but lower for Che le, Fayo umi and Tepi with no signillcance 

diffe rence. At the age of 105 day monocyte number was hi gher in onl y N D vacc inated Chefe. 

Tepi and .i arso whereas it was higher for /-I OITO and Fayoumi in MO and NO vacc inated ones. 

The comparison of heterophil count between MO and NO vacc inated versus only ND 

vaccinated was presented in Table 5. Only NO vacc inated IloITO. Chefc and Jarso had higher 

heterophil count but MO and ND vacc inated Fayo umi and Tepi were higher in heterophil 

count at age of 35 day. At age o f 65 day except for hlyoull1i counts were higher in on ly ND 
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vaccinated than MD and ND vaccinated chicken but the mean difference was not statist ica lly 

sign ificant (p > 0.05). At age of J 05 day except fo r Chefe onl y NO vaccinated chicken had 

higher heterophi l coun t; however, the difference was not signi fi cant. 
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Table 3. Comparati ve mean cL SD of lymphocyte co Lint between MD and ND vaccinated 

versus only ND vaccinated chi ckens or each ccotypc at age or 35,65 and 105 day. 

MIJ and ND Arsi 
Vaccination 

Ilorro Chefe J-'a youmi Tcpi Jarso - Total 

status 
ND vaccinated - 0 , 97m - '-:-:1 OCC5CC8,'y'-"-1 --I- IC'CI-=7"'08C'4cc7c--+""94:--4"'2'C4--:-4c-4 --I'--:-1 C;-86-:-1C:6--:.2C::7-~I--:-I-=2-;-;1 7::-'2:-;:. 72 ~ 

_~ , ~ ~!7224_ ' 5061 l...... ~f..;',~5c:;6:;-84-;.:.~3 ;;.:38'--+c.:J,.;4.,;-1 ;;-1 :;-1. ,,"7 :;-I _--+-;;lc:=276::::50C--I;;-;.9~4.'------. ' 12 111 .6 
!VIO & NO 
Vaccinated 
Total 

ND vaccinalCd 

25398.3 3 7472.6 18951.06 20774.88 7478.333 21103.33 17909 .3 6 
14455.63 13628.632 13488427 ± 7 180.063 n734.63 

2 5398.33 - S310:S- - 14537.S1 15853 .11 --865~ -
r44 55.63 13115.913 , 6054.978 

° I 5221.S 15071.82 
17S00.589 
19704.6 
>8320.139 

f--cJ 650 .147 
15785 .33 
15414.31 -

127355.83 .1 12571.1 
1 973545 - 14918.46 ' 

126198.51 112612.9 
14678.88 1647 1.41 
' 30204 16054.87 

MJ) & NI) 14949.5 
, 5 105.838 
16454.5 
l3497.8 

14491.5 1 
1788944 

.1 10346.22 
16437.94 
±7893.58 

23009.77 
±8453.819 
21239.14 
.1,8394.94 

20711.25 16981.25 
15219.81 
16060.3 
±4524.87 

18822.53 
.1 7893 .59 _ 
17669.58 
.17 116.78 

Vacci nated 
' Iolal 

J 3448.2 
14949.5 
_l344 8.24 

Nt) vaccinated o 
-

MO & 
Vaccin<i1 ecl 
Total 

ND 9086. 75 

15769.67 
14247.94 
161174 22709.93 19039.85 

12912.98 
17755.7 
.l505S. 16 
16548.25 1744743 19160.89 

J 2 3 87 .24 ".01.,,°72 ;-1 I",. 9;.:8,-~+",.t8",2~2:;;1 .:::.3:-;7-,,8~-1_±7:4;.;2:-:4.;o2:..:.. 7.=2_--1.:"'",3",6",1.,;-1 "'. 3",2_.--t--;le:;7c;6~4 9",.-:;-=72 
t-j 08 74.4 ~- 19065.46 20200.21 10948 22203 17423.2 

1 3273,?5~ 17376. 808 _ ,,9528.43 _r.:L 5553.067 __ +8096.828 ±8540 . I, 9,.6-
13495 .9 209 55. 19 19641 .52 14394.31-- 19983.73 18273.95 
; 3864. 273 18983.398 , 8771.57 15368.51 l 6663.28 ,,8120.90 

IOlal I N J) vaccinated 

12205.77 
9086.75 
12205.77 
o 1~293.62 15507.06 - 16288.26 1356S.7 - ' 17090.68 --15 6'i7:'23 

!VII) & 

I
I Vaccinatcd 

l otal 

I 

N J) I 
, 4253.01 11 8242 . 136 : 81 2 1175 I 15483 .7 16 , 17016.07 i 19638 . 17 

15667.27 : 11253.79 1 18614.13 21 263.44 j 12 163 .67 19701 t 180G4 .91 
: 74 11 .66 , 4904.03 u: 7403.24 , 8267.086J , 6641. 55 ~I 15700.2 19931.21 
15667.27 I 127 17.41 16995. 86~ -' 18665.29 - '3014:'08 18466.75' I 683i:-2 I 
I 74 11.66,Jhdl ! 477 1.6 7Hbdg 

_ l 7~64 .63 ~~cI _ ! 85 19.7 SOled . j 5920.7 [ 7'~:! tJ!>23 S .S5i1h
l'l ~I ~846.426 

Means represenled wili? simi/or feller do nol diffin' significantly (p < 0.05) 
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Table 4. Mean J SJ) of monocyte count between MD and ND vaccinated versus on ly ND 

vaccinated ch ickens or each ecotype at age oJ'35 , 65 and 105 day. 

Age in Vaccination 
day _ status 

'-"'-'-''''---

35 NO "Clccina! 
M D & 
Vaccinated 

Total 

65 ND vacci nal 
M D & 
Vaccinated 

Total 

-

-

cd 
Nt) 

cd 
ND 

- ---:-:------r;o;, 
Arsi Horro Chcre 

- -- - -- - ---
0 2502.333 4507.842 

, 1202.08 17 638 7 -_. - _. ---~--=-----:;~ 6393.3 24 67.4 6119.882 
J 1052.52 1866.685 5 1177 1.73 1 -----
6393.333 24805 5269.08 

! 1052.525 
r-

x917.82 +2383 .4 
0 3888.4 7835.47 1 

11809.0 1 1.5430.84 
5287.25 4375 541 2.43 8 

j 3252 .37 Ll601.1 I 1881 .89 - - - - -_. I-- -- -
5287.25 4104.667 6660 .667 

Fayourni Tcpi Jarso 

-- --
r-5052.636 4716.63 2 7634 

I- .l22645J._ j 4443.33 +2255 .04 ----- --
13590 .69 5811.667 5835.222 

±24 198.69 i 1791.169 11291.47 -- - 54-04-:8 8773.343 6905067 
± 16768 .2 J 3644.42 x 188 1.02 
7432.467 6929.83 3 5637. 125 
+3856.28 ± I 532.82 ±3346. 1 
7135.538 6766 5691.25 
13 128.80 -t485.448 J 3440. I 
~294.607 r- - 6864.3 5669.6 

-
Total 

-
5033.72 1 
12934.07 

-
7864.161 
I 13 252.3 

-
6388.462 

.l9473 086 
6878.588 
14148.56 
5912.623 
1.2699.26 
6386.317 

! 3252.37 1163 1. 98 14233 . 13 ! 3476.27 J 1179.41 -:1:: 3313.19 13502.64 
- -.--

6147.429 I- 4806.809 0 1998.4 5137.429 5537 .923 3622.375 
105 Nt) vaccinal 

MD & 
VHccinalcd 

TOlal 

cd 
Nt) 

lotal NO vacc inate d 
- --' --

MD & ND 
Vaccinated 

-

TOlal 

-
3775 .5 

I 1074.09 
3775 .5 

I 1074 .095 - -

0 

5039Til2 -
i2225.877 
5039.18)-

r- . 

12225.87 

, 496.1 8 , 3599.00 
4434.4 4582.308 

, 1217.98 12187. 91 --
32 16.4 4870.1 48 

, 1554.70 ; 2960.68 
- -~-

2841 .61 5 5815.52 
i 1481.669 " 4223.042 
37 14.929 5439.283 
L 1486.91 11990. 11 --
3294.444 5635.24 
L 152 1.97 .13333.224 

32 

! 1522.39 I 1674.84 13334.44 1 2962.76 
- ---

5805.571 3548.8 4536.75 4737.959 
! 501 4.83 12 11 7.85 i 2 189.1 13 139.42 

- - -- - - -
5676. 704 3594.077 5288,4 4771.667 

I- d 940.73 Ll769.97 , 2802.29 -j 3038.33 ----- -----
5810.5 53 6054.957 5527.231 5558. 396 

13092. 803 .l3462. 166 L2836.92 13479.665 
9 104.442 531 1.867 5417.448 6240.013 
r 15238.4 .l2073.44 +2575.58 +8284.45 

- 7384.3- ~-5761. 632 5898.1 29 5469.345 
10828.84 1 2981.505 ±2677.44 ±634 5.82 

--_._-



Table 5. Mean I SD of heterophi l count between MO and ND vaccinated versus on ly NO 

vacc inated chickens of each ecolypc at age of 35 , 65 and 105 day. 
- -- --

Age 
III 

d(~s 

35 

Vacc inati all 
status -

ni:llcd ND v£lcci 
Mil & 
Vaccinate 

Nil 
·d 

rotal 

Arsi 

- 0 

18474 
, 9840. 
18474 

19840.2 
-

0 

"~ . --
NO 4567 1 

65 ND vaeei 
- --

MD & 
Vaccinate d 

TOlal 

105 ND vaceil ,"Ied_ 
NO MD & 

Vacc inate d 
-

Total 

'Iowl ND vacci t 

MD & 
VCiccinatc 

lalCci 
Nil 

d 
-

rOlal 

, 7 1159.8 
45671 

L7 1159.8 
0 

r--' 9340.5 
' 3384 .84 - -

9340 .5 
13384.S4 

0 

25042.55 
, 42704.7 
25 042.55 
, 42704 .t' 

1101'1'0 

-
8767.333 

14684 . 171 
4276.8 

1724.9908 
5960. 75 

13459.862 
-

8767.333 
±4684.17 

4276.8 
j 724.9908 

5960.75 
1 345986 

6089.8 
11885.633 

5089 
j 1650.50 I --

5589.4 
11751 .922 
6965.385 
136750 I 
61 31.143 
>351 1.11 
--
653 2. 815 

i 354 6.52 b 

-

-
Chele Fayoumi Tepi Jarso 

- 5 8328- f- -- f--
8402 6040.474 8888 .8 

, 2742. 972 1341 6.3 , 6990 .8 14158.61 
- - _. 

5965 .706 7852 9982.3 6694 .556 
, 1658.94 ' 4 149.8 13479. 7 13860 .65 

- -

9326.2-6005.167 6755.886 7633.65 
12665.19 13849.41 15705.98 3 14017 .126 

9684.64 7- f- ---- - - - - - - -

9100. 73 3 7953 .833 8281 .875 
.13733.85 14391 .7 1 M550.01 ' 4109 .22 

8262.25 9172 6737.5 8086.75 
.15336.07 j 4731.403 ±2295.192 173 13.244 

8995 9 133.82 1 74 67.3 8164 .8 
14564 .98 L4466.70 ±3694.85I '-6098.755 
5993.643 6111.385 7317 5682.429 
1 1919.02 j 2568.29 .t48 32 . ~~ 12271.30 
6768.385 5549.143 5498.4 4908 .625 
-' 4335. 16 '-2422. 13 [2 087.4 3 , 2076.34 
--- ~ 58 19.852 

- -
6366.667 661 7.538 5269.733 
j 3266.63 , 1461 .64 ' 3990. 14 12 127 .48 

- - -- '-
7266.38 6952.83 8098.1 74 7632.846 

L3 37 1.6 1 ' 3792. 148 j 55 12.64 13787.34 
7501.302 

-- - --- -_. 
6991.348 7622.4 6777 .966 
14242.96 14067.35 .l3304. 54 15299 .28 
~1 34594- - 7214.878 - 79 10.368 7 182.091 

r- 3796.0 Sb 13913.497" 14717.701" 14624.664" - -- - - ---

Means represented with similar fell er do not difler significantly (p < 0.05) 

33 

Total 

-----
6956 

, 4202.5 07 
- --

7571.429 
,-4757.25 
7250.564 
L4467.75 ---
8802.49 

±411 5.56 
11 266 .3 

±20433.7 
10058.09 
± 14850.9 

62 15.34 
±2751.51 
6025 .408 
1 31 1 1 5~_ 
6118. 396 
! 2926.91 

. - -_ . 
732 9.333 
un3 .5 7 ----- -

8331.3861 
12407 82 
7828.779 

19189.063 



4. I . 3. PCY and hemoglobin conccntrat ion among chicken types 

PCY had increascd wi th agc whereas hemoglobin value decreased as shown in Table 6. The 

PCY value during at age of 35 day was hi gher in only ND vaccinated Horro. I:ayoumi and 

Tepi whereas it was hi gher in MO and NO vaccinated Chefe and Jarso. The average PCY for 

MO and NO vaccinated in al l chicken at first bleeding was 32.38 ±4.43 but it was 3 1.89 ±4.22 

lor on ly NO vaccinated gro up. The average PCY was significantl y hi gher lor Fayoumi and 

lowest lor !\rsi at thi s age (p < 0.05). At age of 65 day onl y NO vaccinated Horro, Fayo umi 

and Tepi showed hi gher PCY va lue but Chefe and Jarso it was the MO and NO vacc inated 

group that showed hi gher values. Thc averagc va luc at age of 65 and 100 day for MO and NO 

vacc inated versus onl y NJ) vaccinated group was summarized in Table 6 below. In general. 

at the agc or 35 and 65 day PCY valuc was higher in on ly NO vaccinated group but it was 

hi ghcr in MD and NJ) vaccinated chicken at the age of 100 day. The PCY valuc among 

chicken typcs was signifi cant ly (p < 005) different while between MO and NO vaccinated 

versus only ND vacc inated was not (p > 0.05). Mean PCY and hemoglobin concentration 

were determined at differcnt agc of the ch icken. PCY had increased with age whereas 

hemoglobin val ue dccreased. 

The hcmoglobin eonccntration in MO and NO vaccinated was hi ghcr only lor Fayoumi at age 

of 35 day of the chickens. However, at age of 65 day Fayo umi , Chefe and Tepi chicken 

showed higher concentration in MO and NO vaccinated groups. The hemoglobin va lue was 

highcst for Tepi chicken (9.520± .6450) and all the other ecotypes had hemoglobin values 

betwecn 9.469± .6077g/dl lor Chefe chicken (8. 82001-. 7702). The trend lor both PCY and 

hemoglobin concentration was increasing in all indige nous chicken ecotypcs and Fayo umi as 

indicatcd in Tablc 6 bclo". 
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Table 6. Comparati ve mean .i standard deviation of PCV and hemoglobin (Hb) concentrati on 

between MO and NO vacc inated versus onl y NO vaccinated chickens at age 01'35, 65 and 100 

days. 

Age Vaccinati on Arsi Horro Chefe Fayo ullli Tepi Jarso Total 
status 

PCV at 35 N J) vacci nated 0 32.8 32 .5 3 34.24 30.13 30.33 32.38 
day L2.77 14.96 L4.7 1 12.75 13.54 ±4.43 

MD and NJ) 29.3 29.6 33.53 33.50 29.7 1 3009 31.89 
vacc inated j 2. 06 -to.89 J 5.30 13.7 1 +3.25 ±3.30 ±4.22 
Total 29.3 31.2 33.00 33.86 29.93 30.20 32 .1 3 

±2.06 ±2.57 ±5.08 ±4.18 ±2.89 ±3.32 ±4.31 
nl' d~ al'( l~ ard h Ill'tl h lief!! arfg 

PCV at 65 N D vaccinated 0 32"'- 1 3 1.95 36.94 33. 63 30.67 33.45 
day t 2.9 1 12 .59 13.29 "_2.55 ±3.56 

MO and ND 33--l 3U- 32.4± 35 .78 33.00 30.9 1 33.18 
vacc inated 2.94 1.67 3.06 J2.05 n.21 ± 1.58 ±2.99 
Total 33± 31.± 32.1± 36.34± 33.33 30.80 33.31 

2.94 1.32 2.96 2.36 ±3. 15 ±2.02 ±3.27 
anJ acd aed JIbe arc lied 

PCVatlOO ND vacc inated 0 39.JL 35.4± 38.18± 36.2J 37.0"'- 36.9± 
day 1.64 3.27 3.86 5.31 3.50 3.83 

MD and NJ) 37 1 35. 1 35.24-' 38.94± 36.0± 38.73J 37.18± 
vacc inated 2.45 0.84 2. 17 2.82 3.92 1.74 2.92 
Total 37± 37.± 3S.3± 38.57± 36.1 ± 37.9± 37.05± 

2.45 2.17 2.77 3.34 4.55 2.74 3.38 
ahl'!' a lid' ahcg lInl!" abcg :In'f 

lib at 65 N J) vaccinated 0 8.7 1 8.25l 8.533 8.031 7.96J- 8.30± 
days 0.46 0.88 0.65 0.45 0.40 0.70 

MJ) and ND 8.7 l 8.2, 8.21± 8.56± 7.97J- 7.92 1 8.27± 
vaccinated 1.33 1.39 1.11 0.95 0.55 0.44 0.96 
Total 8.7± 8.4± 8.23± 8.54± 8.00± 7.94± 8.28± 

1.33 1.02 0.98 0.81 0.48 0.41 0.84 
ahd abt! abll abc <ll' d lied 

lib at 100 MDNon 0 8.9 , 9.13J 9.33l 9.75± 8.36± 9.14± 
day vacc inated 0.77 0.61 0.67 0.52 0.41 0.7 1 

MD vacc inated 9.3± 9.3 j 908"'- 9.60"'- 9.26± 9.20-1 9.31± 
0.44 0.67 0.78 0. 52 0.71 0.80 0.69 

Total 9.3± 9.l± 9.1l± 9.47± 9.52± 8.82± 9.23± 
0.44 0.71 0.69 0.61 0.64 0.77 0.70 
abd abd abc al'd al'd abc 

--
Means represented with similar leller do not differ significantly (p < U 05) 
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.t. 2. Response of antibody titer against NDV Virus Vaccine 

Antibody (HI ) titcr to NDV in the differcn t chickcn ecotypes (in log2) expresscd in geometric 

mcan 1 SJ) presented in Tab le 7 and Fig. 2. The overall se rum antibody titer during 3 timcs 

vaccinat ion i.e. 1st (day 2 1). 2nd (day 50) and 3rd (day 120) was evaluated. Analys is of sera 

co llected at agc of 35, 65 and 135 day indicated a significant (p = 0.000) increasing trend in 

anti body ti tcr as from 4.83J 1.98. 6.07± 1.93 to 8.3 1±2 .42, respect ivc ly. 

12 = Horro 

= Ars i 

1 1 - Topi - J3( $0 

10 - B ovans 

V-.Z! Fayoumi 
9 ~ Chofa 

8 

.~ 7 

I 6 
c 
• • ~ 5 

4 

3 

2 

0 

21 50 

t 
, 

35 t 
Arrows indicCited age of chicken vaccinat ion in day 

S'5 

Ago in days 

120 

t 

Fig. 2. The trcnd of antibody ti ter against ND vaccine among chicken types 

, 
135 

Fi ftecn days (at age 35 day) after the first vacc ination the antibody titer of i\rsi. Horro. and 

SOI'ans ",as less than 1 and the lowest titer was observed in Sovans (1.800). Fayoumi. Chere. 

Tepi and .Iarso had mcan antibody titer above 5 with highest for .Iarso (6.505). The ant ibody 

tit er again litieen days (age at 65 day) ancr the firs t booster (at age 50 day) showed still 

lowest titer for Ilorro (3900) lo llowed by Tepi (3.917) and Bovans (4.400). At age 65 day the 

.Iarso chi ckens maintained its titer at the highest titer (7.802) followed by ChcIC (7.181) and 

Fayoumi (6.995). Arsi ecotypc showed better improvement (6.250) whereas Tepi (3 .9 17) 
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showed a fall in antibody titer at age or 135 day aller booster vacc ination (age 120 days) as 

shown on Table 7 and Fig. 2. 

The ant ibody titer against NDV fo llowing the 2nd booster vacc ination was high l'or .i arso 

(10.709) J()lIowed by Fayo umi (9.837). It remained hi gher after each vaccinati on as compared 

to the other chickcn ecotypes. Bova ns. Chefe and !\ rsi chicken showed medium titer (8.400). 

(8. 578) and (9.500). re spec ti vel y. Tcpi (6 .889) and Ilorro (6.100) showed the lowest titer with 

IlolTo remain ing at the bottom even after the 3'" vaccination. On the other hand , Bovans 

showed bettcr improvement aller the 2nd booster vacc ination. Generally the response o j' all 

the Ethiopian chicken ecotypes. Fayo umi and Bovans to NDV (LaSota) vaccination had an 

increasing trend. however Jarso and Fayo umi responded we ll in all the vaccinations. The 

response was lowest l'or I-I orro chicken ecotype . 

Table 7. Gcometric ± SO antibody (1-11 ) ti ter to NOV in different chicken types at age of 35. 

65 and 135 days . 

!\ge Ecotype Mean Std. Error 95% Confidence In terval 
----
Lower Bound Upper Bound 

at 35 1h clay 
-

h III !\rsi 2.750 .6g2 1.399 4 .101 
Ilarro h 2.3 00 .43 1 1.446 3. 154 
Chc l'c " 6.284 .23 1 5.827 6.741 
Fayo umi " 6.083 .23 1 5.626 6.540 
Tepi " 5.86 1 .360 5. 149 6.573 
.iarso " 6. 505 .320 5. 872 7.139 
Bovans h 1.800 .43 1 .946 2.654 

I II at 65 1h day Arsi adl' 6. 250 .939 4.391 8.109 
I-Iorro hd l 3. 900 .594 2.724 5.076 
Chefe "", 7. 181 .3 17 6.553 7810 
Fayoumi m:~ 6.995 .3 17 6. 366 7.624 
Tepi bul 3.917 .495 2.937 4. 897 
.iarso al:l' 7. 802 .440 6.931 8.674 
Bovans bdc 4.400 .594 3.224 5.576 

I II at 135 1h day Arsi acelll 9.500 .993 7.533 11.467 
I-Iorro bdtgj 6. 100 .628 4 .856 7.344 
Chefe ,,,1110 8.578 .336 7.9 13 9.244 
Fayoumi "dehJ 9.837 .336 9.1 7 1 10.502 
Tepi bdlgJ 6.889 .524 5. 852 7.926 
Jarso addlJ 10.709 .466 9.786 I 1.631 
Bova ns adgl 8.400 .628 7. 156 9.644 

('hiL'ken Iypes lI 'ilh Ihe sw,w fe ller are having signijicam difference 
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The comparison of antibody titcr against NDV in MD and ND vaccinated versus only ND 

vaccinated chicken or all type was shown in Table 8. An average titer afkr the first 

vacc ination in onl y N D vacc inated chickens was 5.356 whereas that of MD and ND 

vaccinated chickens was lower 4.548 but the difference was not stati stically significant (p > 

0.05). Alle r the lirst booster although not stati sticall y significant there was difference in the 

an ti body titer 6.086 and 5.68 7 in only NO vaccinated and MD and NO vaccinated chicken, 

rcspec ti vel y. The anti body response aftcr the second booster vaccination showed significant 

dirrcrence between on ly ND vacc inated (8.898) and MD and ND vaccinated 8.234 chickens 

with (p <0.05). Within each ecotypc comparison in antibody titer betwecn MD and ND 

vacc inated versus only NO vaccinated was hi gher in latter. This difference was consistent 

across the three vaccinations in Tepi and Jarso whereas Chefc showed increment after the 

second vaccination. However. all the chicken ccotypes showed higher antibody ti ter in the 

onl y NJ) vacc inated groups aner the second booster vacci nation. Generally in all the cases the 

immune response to NDV vacc ine was higher in only ND vaccinated chicken than in MD and 

ND vaccinated with stat isti call y significant difference seen only in the 2nd booster 

vacc ination. The trend in antibody response in different chicken ecotypcs was depicted in 

Fi gurc 2 and Table 8. 

Table 8. Geometric mean (in log2) ant ibody (HI) titer aga inst OV in MO and NO 

vaccinated ve rsus only ND vaccinated chickens at age of 35,65 and 135 days. 

Age in days Vaccination status Mean Std. EITor 95% Confidence Interval 

Lower Bound Upper Bound 

III at 35th day ND vacc inated 5.356 .206 4.948 5.765 

MD & ND vacc inated 4.548 .185 4. 181 4.91 5 

I II 65t h cl ay NJ) vaccinated 6.086 .284 5.524 6.648 

MD& . D vacc inated 5.687 .255 5. 182 6.193 

11 1135 th day ND vaccinated 8.898 .300 8.303 9.493 

MD & ND vaccinated 8.234 .270 7.699 8.768 
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4. 3. Result of Total Protein Profile Chicken 

Total se rum prote in value was higher in Tepi. Jarso and Fayoumi 2.995, 2.92 and 2. 81 g/dl. 

respecti vel y at age of35 day as shown in Table 9. Minimum value was seen in Horro chicken 

2.22 and similar to the HI titer. At age of' 65 day sampl ing higher values were reco rded in 

I:ayoumi , Jarso. Tepi and I-Iorro with values 4.34 , 4.08, 4 .001 and 4.00, respective ly, and 

minimul1l valuc was seen in Ars i 3.60. At agc of 135 sampling higher values were recorded in 

Arsi 6.28 fo llowed by Jarso. Tepi and 13ovans. It was lower in Fayoumi and Chefe and lowest 

val ue was recorded in I:ayo umi ecotypcs 3.91. Ci encrall y lOta l serum prote in value observed 

in this study had increasing trend l'or Arsi. Chele, Tep i, Jarso and Bovans with maximul1l 

protein concentration aller agc of 135 day. In Fayoumi and Horro max imum values were 

recorded at the age of 65 day . Unlike the HI titer consistency was not observed and there was 

variation among chicken types between age points l'o r total serum protein . 

Table 9. 'rotal protein profile of chicken types at age 01'3 5, 65 and 135 days. 

Age Ecotype Mean Std. Error 95% Confidence Interval 
Lower Bound Upper Bound 

- - - , - -. - ----iiCai· 
Protein at 35 11 day Arsi ace 11 2.475 .2 17 2.046 2.904 

Ilona adhJ 2 .220 .137 1.949 2.491 
Chefe aedl.! 2.553 .074 2406 2.700 
I ' . adt"l 'ayoul1ll e 2. 810 .075 2.660 2.959 
Tep i hdlgl 2.995 .112 2.773 3.2 17 
J arso at:lgl 2.917 .102 2.7 14 3. 119 
Bovans aed1.! 2.340 .137 2.069 2.611 

P . C"'d roteln at») ay Ars i kin 3.600 .429 2.750 4.450 
Horro '10 4.000 .271 3.462 4.538 
Chele '10 3.691 .147 3.400 3.983 
r . kllln -ayo uml 4.343 .149 4.047 4.639 
T . )"In ep l 4009 .222 3.569 4.449 
J arso "In 4.078 .202 3.677 4.479 
Bovans'lo 3.7 10 .271 3 .1 72 4.248 

Protein at 1351h day Arsi psuv:..: 6.275 .844 4 .602 7.948 
H OITO qrtvx 3. 920 .534 2 .862 4.978 
Chefe qc".' 4.094 .290 3.520 4.668 
Fayoumi qrl wx 3.909 .294 3.326 4.49 1 
Tepi pruv." 5.296 .437 4.43 1 6.162 
J arso psuvx 5.383 .398 4.595 6.172 
Bovans prl\'X 4.880 .534 3.822 5.938 

Chicken Iypes wilh Ihe some leller hove signi/icanr difference 
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The total protein prolile of MO and ND vacc inated was lower than the only NO vacc inated 

chicken at age 35 and 65 day whil e at the age of 135 day MO and NO vaccinated groups had 

hi gher value as sho wn in Table 10. Howe ver. the difference of the mean between MD and NO 

vaccinated versus only Nt) vacci nated was not statist ically signilicant (p > 0.05). 

Table 10. Protein prolile of MO and ND vacc inated vers us on ly NO vacci natcd chickens at 

agc 35, 65 and 135 days 

- ----
Chicken age MD vacci nation status Mean Std. Error 95% Confidence Interval 

Lower Bound Upper Bound 
-

Day 35 Only NO vaccinated 2.747 .065 2.619 2. 875 

MO and NO vaccinated 2.5 81 .059 2.463 2.699 

Day 65 Only N [) vacc inated 4 .102 .128 3.S49 4.356 

MD and NO vaccinated 3.863 .IIS 3.630 4096 

J)ay 135 Only N [) vacci nated 4.490 .252 3.991 4.990 

MO and NO vaccinated 4.844 .232 4 .3 85 5.303 

p>0.05 
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5. DISCUSSION 

Within and between indigenous chickens of Ethiopia considerable genetic diversity was 

reported (Dessie, 2003). Considerable diversity in morphology within and between the 

ecotypes was also reported (Duguma, 2006). Remarkab le diversity in their production 

performance was also reported (Duguma, 2009). In this study considerable diversity in 

hematological and serological responses to MD and ND vacc ination was noticed within and 

between our chicken ecotypes. 

Accordingly, the total leukocyte count varied significantly across the chicken types which 

were ranked from high to low order as Fayoumi, Arsi, Tepi, Chefe, Jarso and Horro. The 

lymphocyte count had varied across the chicken types which were ranked from high to low in 

order of Fayoumi, Arsi, Jarso, Chefe, Tepi and Horro. The monocyte response was ranked in 

the order of Tepi, Fayoumi, Arsi, Chefe, Jarso and Horro and similar difference was seen in 

heterophil, basophil and eosinophil. PCV values were higher for Fayoumi whereas 

hemoglobin values were higher for Arsi with minimal variation among the ecotypes. Thus 

response of these chicken ecotypes was generally higher in Fayoumi and Arsi which may be 

related to their genetic difference among chicken types in response to MD and ND 

vaccination in their leukocyte count. The difference was clearly significant for total WBC and 

lymphocyte count which may be related with the lymphopro liferetive character of the MD 

vi ruses. This is in line with the report of Duguma (2005) who reported the ex istence of 

difference in susceptibility and mortality following natural challenge of vaccinated Ethiopian 

chicken ecotypes that were ranked in the order of Fayoumi, Jarso, Horro, ,"od Tepi, 

respectively. In addition, the survival rate of MD non-vaccinated chickens was in the order of 

Fayoumi , Tepi, Horro, and Jarso, respectively. 

Generally the current study showed difference in the leukocyte response of chicken types to 

MD vaccination which is in agreement with the work of Dugul11a (2006) who reported the 

diversi ty in resistance to natural MD challenge within and between the indigenous chicken 

ecotypes as measured by mortality/survival rate. Gene diversity and genetic distance of fi ve 

indigenous chickens was also measured and compared by Dessie (2003) who found largest 
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genetic distance of I:ayoullli chickcns to al l indigenous chicken ccotypcs. The most distant 

ccotypes li·olll I:ayoullli brccd being .iarso, Chcl(; and Tili l in that ordcr and rel at ively f~l r 

geneti c distance betwcen Tcpi and Chele , Tepi and Jarso, Ti lili and Jarso and Ilorro and Jarso 

and with smallest genetic di stance recorded between Tilili and I-lotTO ecotype (Tadele, 2003; 

Duguma, 2009). A hi gh genetic di stance was reported by Halima el Cli. (2009) between the 

two commercial breeds, White leg horn (WHL) and Rhode island red (RIR), which could be 

due to thc fact that they were se lected fo r different production systcms (egg production vs 

dual -purpose). The RIR chicken population has shown higher genetic distance (lower genet ic 

similarity) with the I:thiopian chicken populations than the South AIi·ican fo wls. This 

indicated that the Eth iopian indigenous chicken populations are still not hi ghly diluted by the 

RIR chicken brced. Thus the diffcrence in the leukocyte count in the current study could be 

related to thcir genetic difference (diversity) among the studied chicken ecotypes. 

Total WBC, Iymphocytc and monocyte count were posi ti ve ly related with MD vaccination 

which could be indicative of thc protection Icvel of thc MD vacci nated chicken to vi ral 

inl(;ction in gencral and MI) infcction in particular. In this st ud y raise 01· lymphocyte was 

obscrved and statistically signilicantl y highcr in MD and NO vaccinated chickens which 

could be related to viral vaccinat ion. Accordi ng to Rupley (1997) under normal condition 

lymphocytes makc up the majority of WBCs in birds. Campbell (1996) reported the rai se in 

lymphocyte is associated with a vari ety of immunological lunctions such as immunoglobulin 

production, modul ation of immune dele nse and lymphoma as in the case of MD and lymphoid 

leucosis. 

The diflcrencc in thc lymphocyte count decreascd with age for examplc in Fayoumi chickens 

which \~as due to the raise in count in only ND vaccinated chicken that could be associated 

with the characte ri stics of the MD vacc inal vi rus which start to be shade from vacci nated 

chickcn alier three week s to the external environment through thc feather follicle and infect 

MD nonvacc inatcd group. Thus it shows thc existence of somc ki nd or viral infection 

(vaccinal) that increase with age. Thi s linding is partially in agreement wi th previous report 

that survi va l of control chicken groups maintained togethcr with the vacc inated group 

suggcsting infect ion via inhalati on by shedding vacc inal virus (Duguma, 2006). It has been 
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reported that the live MO virus can be shed from the vaccinated chicken throughout the 

lifespan to the cnvironment , infecting other chickens kept nearby via inhalation (Palya, 1991 ). 

In the current study the antibody response to NO vaccine between the li ve Uhiopian chicken 

ccotypcs and rei'erence animals (Fayoumi and Sovans) revealed stati sti ca ll y signi ficant 

dil'lerence. Thi s is in line with previous reports of Van der Ziipp (1983) who reported the 

difference in antibody response between chicken families and lines. This could be due to the 

difference in the immunological maturity in diflerent breeds of ch icken. Thus different breeds 

of chicken vary in their antibody titer following vacci nation as a result of their genet ic 

diffcrence in their immunc responsiveness to the antigen of NDV and consequently diner in 

their level of protection and susceptibility to virulent challenge. The current work is in line 

with Semina el al. (1992) who reported difTercnce in antibody response (t iter) between heavy 

and light Israel local breeds and heavy breeds were inferior in antibody titer and susceptible 

to NOV challenge. It is also in agreement with Sarileng (2006) who reported that breed has an 

ef'i ect on the immune response to NO vaccination and subsequent cha llenge. Accordingly, 

commercial layers were significantly inferior in the immune response as evaluated by III titer 

when compared with native breeds. In the current study Bovans has showed inferior HI titer 

than other breeds after the first and second vacci nation and still differences exist between our 

native ch ickens. 

The relationship between III titer and consequence of challenge has been sLlmmari zed by 

Mazija (1990) in those chickens with 1-11 titer below 3 experience mOl1ali ty duc to ND virus 

cha llenge. Thus at lirst vacc ination Jarso. Fayoumi . Chere, and Tepi chicken can be protected 

li'om heavy mortality during challenge as they have III titer above 3. Those chicken ecotypes 

with titer less than 3(23
) likc Arsi. 1-101'1'0 and Bovans were not protected as a rcsult need 

second vacc ination. 

'1'1 . f' 2nd .. 607 1927 (7 " 07J ] 927 ) ( I 128) I ' I . d' I 1e average liter a ler vaCC lI1atlon was . cJ . _ . : w 11C 1 111 ]cate t 1at 

booster vaccination around 9 week had produced high protective immunity to NO which 

could protect Ii'om epidemics. This is in li ne with the epidemic theory which suggests that if 

70% of the population is immune, the disease out break is unlikely to occur because there is 
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not cnough susccptiblc population to propagate an epidemic (Thruslie ld , 1995 ; Young el aI" 

2002). Ilowever. the titer for 80vans, Tepi and Horro is still less than 4 (i') or I: 16 which 

cannot fu ll y protect chicken li'om morta lity as rcsult of challcnge. Thus, accordi ng to thi s 

study maxi mum protection is expected li'om Jarso. Chele and Fayou mi chickens whereas 

Tepi, Bovans and Horro need another boostcr ND vaccination for strong immunity against 

virul ent challenge. Il owever. thi s conclusion should be accepted with caution as the hall~life 

of the anti- ND virus antibodies was not evaluated in current study: hence wc did not know 

how long the antibodies stay in the chicken to protect them (i'om ND. 

After 2ncl booster the average titer of all chicken ecotypes was 8.3 1 ±2.424 (2~31±2.m) or I: 512 

whieh could be highly protective, thus according to Mazija ( 1990) all chicken are full y 

protected (i'om mortality as a result of challenge with virulent NDV . Similar to the 151 booster 

maximum protcction was expected from Jarso and Fayoumi followed by Bovans and Chere. 

The response or I-lorn) chicken was poor at all levcl of vacc ination which could be related to 

their genetic di lTcrencc to ND resistanec. Bovans (Netherl ands chicken breed) responded 

better alicr the 3'" vacc inati on which warran ts the need for more than 3 times vacc ination for 

better protection of this breed. 

In this study chicken vaccinated with MD and ND vaccine versus onl y ND vaccinated were 

compared and in all the cases only ND vacc inated chicken responded better. Turkey herpes 

virus st rain which was used in thi s study is naturally not pathogenic to chicken and not cause 

any tumor: however. all or the MD virus vacc inal strains can cause some kind of immune 

suppress ion. Thus the current study suggests that MD vaccine might act as immune 

suppress ion agent. This finding corresponds to the work of Hirai (200 I) who reported that B 

cells of all three immunocompetent organs - tymus, spleen and bursa of fabricius were 

damaged by cytol itic inJection with the vi rus of MD. The pathogenic vi rus of MD reduces, by 

its activity. the common resistance to diseases even before causing the clinical signs of the 

disease. Moreo ve r. application or two or more different antigen sim ultaneously may reduce 

the animais' responsiveness to the antigen b) production of antibocl) as compared to when 

single vaccination. I'he diiTerel1cc in the average titer between I ". 2nd and 3'" vaccination may 

be related to the progress ive development of the immune system as age of chickens improves 
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and also li-cquent acti vation of imm une memory ce ll s by booster vacc ine. That. in turn , might 

be correlated to beller responsi veness of the chicken to the antigen. 

In the current study stati stically significant difference in total protein values among ch icken 

ecotypes was observed at age 35 and 135 day. There was al so an increasing trend in the 

val ues of total protein in Arsi, Chefe, Tepi. Jarso and Bovans. The maj or components of the 

serum protein are albumin and globulin and their main funct ions arc in host defenses against 

pathogens (immunoglobulins). in transport of metabolites. in regulation of ce ll ular 

metabolism and in mainta ining osmotic pressure (Eckersall. 2008). Thus increasing trend in 

total protein among the mentioned chicken types might suggest that immune stimulus is 

caused by the vaccination with MO and NDV. According to earlier report by Rivetz el 01. 

(1977) protein changes occur In birds infected by NOV. Also, in acute or chronic 

inllammatory conditions, a ri se 111 total protein caused by elevated globulin li'aetions may 

occ ur (Lumeij , 2008) since the chronic antigenic stimulation leads to production of 

immunoglobulins by B lymphocytes, plasma ce ll s. or both (Campbell. 2004) 

The decrease in the total protein va lue of Fayoumi and Horro chicken at the at age of 135 day 

after third vaccination was not clear but probably be a depression of the immune response 

observed by the decrease of globulin concentrations after the last revaccination against NDV . 

In this context. Schu ltz el al. (1970) observed a reduction in total protein concentrations in 

turkeys with blue comb. On the other hand. Ri vetz el al. (1977) found significant differences 

in total protein concentrations in birds inoculated with a virulent strain of NOV. with a 

reduction in total prote in and albumin concent rations but without any alterations in globulin 

concentrations. Talcbi (2006) also reported significant dif'f'erences in total protein and alhumin 

concentrat ions in broile r chickens vacc inated against NJ)V . Another important poss ibility is a 

decrease of se rum prote ins in these chicken types may be as a result of red uction in food 

intake. 

In summary. the hematological and serological differences among chi cken types may be 

related to their genetic resistance and difference in immune response. As there are a number 

of report s on the phenotypic and genetic difference of Ethiopian chicken ccotypes. their 
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susceptibility to di sease and response to vacc ination could be related to thi s fact. In contrary 

to hematological response and III titer total protein value was lower in Fayoumi than the 

indigenous chicken ccotypes. This cou ld be related to the difference in the leve l of albumin 

(genetical) or may be the presence o f globulins against other unkno wn infections other than 

haemaglutinating antibody of ND. In such case thi s indigenous ch icken be superior: however, 

thi s needs further clarilication. 
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6. CONCLUSION AND RECOMMONDATIONS 

Rural poultry development in national economy of Ethiopia and its role in improving 

nutriti onal and linaneial status of small ho lder fa rmers one day might be we ll recognized than 

its present status. Thus. becomes necessary to generate information regarding the response of 

Ethiopian chicken to vaccinal ant igen. Et hiopian chicken ecotypes, Fayoumi and Bovans have 

showed alterations on the total WBC, lymphocyte, monocyte, heterophil , PCV and 

hemoglobin valuc in response to MD and ND vaccines. As all the chickens were vaccinated to 

N J) vaccine the variation among chicken ecotypes was due the effect of ch icken genetic 

background and MJ) vaccination. Among the chicken types Fayoumi and Arsi were with the 

highest count and lowest in Il orro indicati ng difference in the response to MD vaccination. 

The di fference among these chicken types is cons idered to be the effect of their genetic 

diversity which implies need of knowledge of different chicken types in designing selection 

ancl breeding and also in contro l of diseases like MD. The control of ND in village ch ickens 

can make a vital contribution to the improvement of household food security and poverty 

alleviation in poor countries like I": thiopia. Differences in humoral immune fu nction between 

different chicken types indicate existing difference in the levels of immune response 

genetically. However. accordi ng to th is study a onetime vaccination of chicken with LaSota 

strain is not sunicient lor Arsi , Horro, and Bovans chickens and that the immune response 

needs one booster vaccination to attain protect ive level of antibody titer. Higher protective 

antibody leve l was detected when chickens vaccinated three times than once or twice which 

indicates that booster vacc inati on has created significant protective ant ibody titer in all 

chickcn typcs. The current study have not inc luded the durat ion of immunity ( hall~l ife of the 

antibodies) alkr each vaccination via drinking water, hence the li'equency of revaccination to 

maintain full immunity could vary among the chicken types invo lved in this study. Ethiopian 

chicken ecotypcs revealed alterations on total serum protein concentrations even higher than 

Fayoumi chicken suggesting that the blood protein profi le was aftected by vaccination against 

NDV (l.aSota strain) and lor MD. 
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According to the above conclusive remarks the following recommendations are forwarded: 

,. The considerable diversity in hematological and serological responses to MD and D 

vacc ination noticed within and between our chicken ccotypes during current study 

should be ve rified by cha ll enging them with virulent NDV and MI)V. 

,. An on station or field trial should be performed to evaluate the duration of immunity 

( half~lirc of the anti bodies) in different "thiopian chicken ecotypes using various ND 

and MD vacc ine types. 

,. It is important that the ND vaccination strategy should consider the existing 

immunologigal diversity of the chicken eeotypes. 
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S. ANNEXES 

Anm'x 1. Monthly hematological data recording format 

Ecotype Experiment type 
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Annex 2. Picture showing the studied chicken types 

Jarso chicken at 6 months of age 

Tepi chicken at 6 months of age 
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Arsi months chicken at 6 of age 

I-Iorro chicken at 4 months of agc 
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Chefe chici,en at 4 months age 

Fayoumi chici,cn at 4 months of agc 
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