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INTRODUCTION

M D is  an important and w orldw ide

lymphoproliferative dis eas e of chickens  caus ed by

M arek's  dis eas e virus  (M DV ), an alphaherpes virus . T he

dis eas e generally characterized by mononuclear cellular
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infiltrates  in peripheral nerves  and various other organs

and tis s ues  together w ith iris  and s kin. Before the us e of

vaccines , M D w as  a s erious  economic threat to the

poultry indus try caus ing up to60 %  mortality in layer

flocks  and 1 0 %  condemnation in broiler (Witter &

Schat20 0 3, Witteret al 20 0 5). But, des pite w ides pread

us e of vaccination programs , M D continues  to be a

s erious  threat to poultry production. Purchas e (1 985)

es timated that mortality and condemnation los s es  due
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ABSTRACT
M arek's  dis eas e (M D) is  a common lymphoproliferative dis eas e of chickens , us ually characterized by

mononuclear cellular infiltration in different organs . T he dis eas e is  caus ed by a herpes  virus  and is

trans mis s ible. M D has  been a common, important problem for poultry indus try w orldw ide, as  w ell as , in

our country, Iran. T he aim of pres ent s tudy w as  to have an es timation of the incidence of M D in broiler

flocks  of s ome major regions  of chicken rearing in T ehran province (Savojbolagh, K araj, Shahriar and

V aramin). T his  w as  implemented by 35 times  vis iting of s ome poultry s laughterhous es  and thoroughly

ins pection of chicken's  carcas s es  and his topathological examination of various  tis s ues  and organs  of

s us pected and normal s laughtered chickens  from 80  broiler flocks , that w as  reared in T ehran province.

G ros s  and micros copic examinations  of chickens , in four mentioned regions , s how ed that 24 out of 80

flocks (30 % ) had been infected to different forms  of the dis eas e. T his  res ultindicated that M D has  a high

incidence in broiler flocks  of T ehran province. T he incidence of cutaneous , vis ceral and mixed cutaneous

and vis ceral forms  in thes e regions (four regions ) w as  determined as 1 6.2% , 3.8%  and 1 0 % , res pectively.

M oreover, no cas e of nervous  and ocular forms  w as  s een in this  s tudy. T he res ult of the current s tudy gives

a hint for the importance and los s es  behind the high incidence of the M D in broiler flocks  of T ehran

province, Iran. Further detailed s tudy on M D in broiler flocks  and on the effectivenes s  of available M D

vaccines  in reducing the incidence and los s es  of the dis eas e is  recommended.
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to M D totaled about$1 2 million in the U nited States  in

1 984 w hen added w ith economic los s  from the cos t of

vaccine and application and reduced egg production,

how ever, the total w as  about$1 69 million in the U nited

States  and $943 million w orldw ide. T hes e data, clearly,

s how s  the economic s ignificance of the M D, as  w ell as ,

the needs  for more inves tigation on different as pect of

that, in order to reduce as s ociated los s es . Pres ently,

nearly all commercial egg-type chickens  are vaccinated

agains t M D, and this  has  reduced los s es  to les s  than 5%

in mos t countries . Broiler flocks , w hich are vaccinated

in s ome but not all countries , may experience mortality

of 0 .1 -0 .5%  and condemnations  of 0 .2%  or more

(Purches 1 985, C hoet al 1 997, C hris tens en 1 988).

How ever, increas ing the virulence of the M DV  can be

res ulted in increas ing of the dis eas e (Sung 20 0 2). Some

authors  do not recommend vaccination for broiler

chickens  in the firs t days  of life (Biggs et al 1965)
becaus e the dis eas e w ould not appear until the age of

42-45 days , w hen they are s laughtered. How ever, the

belief of other authors  is  that only the morpho-clinical

manifes tations  are not obvious  to remark until that age,

but the micros copic les ions  are pres ent and they have

negative effects  on grow th and development of broiler

chickens  (Duguma et al 20 0 5, Fodoret al 2009, Witter

and Schat20 0 3). T he aim of pres ent s tudy w as  to have

an es timation of incidence of the dis eas e, among the

broiler flocks  of s ome regions  in T ehran province,

bas ed on thoroughly ins pection of chicken's  carcas s es

in s laughterhous es  and his topathological examination

of tis s ues  and organs  of s us pected and gros s ly normal,

randomly s ampled, chickens .

MATERIALS AND METHODS

T his  s tudy conducted as  a res earch project, s upported

by Razi vaccine and s erum res earch ins titute, from O ct

20 0 5 to Nov20 0 7.

Geographic area of the study and statistical method.
In this  s tudy the T ehran province w as  regarded as  ten

geographic regions ; Damavand, Firouz-kouh,

Shemiranat, T ehran, Shahriar, V aramin, K araj,

E s lams hahr, Shahriar and Savojbolagh. T hen, bas ed on

the number of the broiler flocks , in each region, and

30 %  es timation of prevalence of the dis eas e, P= 0 .3, the

number of flocks  w itch mus t be s ampled w as

determined (Q uota s ampling). For example in K araj

and Savojbolagh regions  chickens  from 25 and 1 6

flocks  mus t be thoroughly ins pected, in pre and pos t

mortem examination of carcas s es , and s ampled. E very

flock w ith, even, a pos itive M D chicken regarded as  a

pos itive M D flock.

Pre-slaughter examination of flocks.  Pre-s laughter

examination of the chickens , pres ented to different

poultry s laughterhous es , w as  performed by clos e

obs ervation of the chickens . A ll the data related to each

flock like as : the name of farm ow ner, place of rearing,

number of the halls  and population of flocks , age and

average w eight of chickens  at s laughter, appearance

and general healthy condition as  w ell as  any abnormal

s ign/dis eas e of chickens  w as  w ritten and kept in an

ans w er s heet, w hich w as  prepared for this  purpos e.

Post-slaughter examination and sampling: A ll the

chicken's  carcas s es  in the s laughter line had been

ins pected thoroughly and any abnormal condition w as

recorded, meantime, if there w ere any s us pected

chickens  to M D s amples  of different organs  w as

collected. How ever, in completely normal flocks , there

w ere no abnormal gros s ly s igns  of dis eas e, s amples  of

different organs  cons is ted of mainly s kin, liver, s pleen,

s ciatic nerve, proventriculus  and  burs a of fabricius

w ere collected. T his  w as  performed by random

collection of the mentioned organs  on the beginning,

middle and end of s laughter line.

Histopathological examination: Samples  of

different organs  w ere kept in 1 0 %  formalin until

fixation. T hen tis s ues  w ere routinely proces s ed to

paraffin blocks , s ectioned at 5μm, deparaffinized,

s tained w ith H&E  and finally examined by a light

micros cope.

RESULTS
In the pres ent s tudy by 35 periods  of referring to

different poultry s laughterhous es  and s ettling at
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s laughter line, totally, s amples  from80  broiler flocks ,

from Savojbolgh, K araj, Shahriar and V aramin regions

of T ehran province w ere collected and his topathologic

examination w as  performed. T he age of chickens  in all

the s tudied flocks  w as  equal/les s  than 8 w eeks . T he

res ults  of this  s tudy s how ed that in 24 out of80 flocks

(30 % ) M arek's  dis eas e w as  pres ent. A ccordingly, the

rate of the dis eas e in Savojbolgh, K araj, Shahriar and

V aramin regions  w as  determined as ; 38.2% , 1 6.1 % ,

22.2%  and 66.7%  res pectively (T able 1 ). No cas es  of

ocular and nervous  forms  w ere found in the current

s tudy. T he rate of cutaneous , vis ceral and mixed

cutaneous  and vis ceral forms , in four mentioned

regions , w as  determined as ; 1 6.2% , 3.8%  and 1 0 %

res pectively (T able. 2).

Table 1. Number and percentage of M D infected flocks  in different

regions  of T ehran province.

*Number of the examined flocks  to the total number of that w as

determined in s tatis tical method.

T he highes t and low es t rate of cutaneous  form w as

determined in V aramin and K araj regions  w ith 66.7%

and 6.5% , corres pondingly (Figures 1 , 2). T he highes t

and low es t rate of vis ceral form w as  determined in

Savojbolagh and K araj regions  w ith 5.9%  and 3.2% ,

res pectively (Figures 3, 4 and 5). No cas es  of this  form

w ere found in Shahriar and V aramin areas . How ever,

the highes t and low es t rate of mixed cutaneous  and

vis ceral forms  w as  s een in Savojbolagh and K araj

regions  w ith 1 7.6%  and 6.5% , res pectively. Like as  the

vis ceral form, no cas es  of mixed form w ere found in

Shahriar and V aramin regions .

Table 2. Number and percentage of various  forms  of M D in four

region of T ehran province

G ros s  les ions  in vis ceral organs  and s kin w ere mos tly

of nodular and a little diffus e types . In his topathologic

examination high cellular polymorphis m: s mall to large

lymphocytes , lymphoblas t, plas ma cell and

macrophages , w ere noted. M oreover, s light mitos is

figures  w ere s een in tumoral infiltration foci (Figure 5).

Figure 1. M arek's  dis eas e -Neoplas tic les ions  of M arek's  dis eas e in

the leg.

T he les ions  in the s kin w ere characterized by

infiltration of pleomorphic lymphoid cells  in the dermis

and around the feather follicles . Les ions  in the burs a of

Fabricius  s how ed atrophy of follicles . Bas ed on the
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1 7.665.921 4.7534Savojbolagh

6.523.216.5231K araj

000022.229Shahriar

000066.746V aramin

1 083.831 6.21 380T otal

Number and percentage of
MD infected flocksRegions Number of

examined flocks*
No %

Savojbolagh 34/1 6 1 3 38.2

K araj
31 /25 5 1 6.1

Shahriar
9/1 6 2 22.2

V aramin
6/24 4 66.7

T otal 80 /1 0 0 24 30
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criteria: age of animals , alteration induced in s kin and

atrophy of the burs a of fabricius , as  w ell as ,

micros copic examinations  of tumor development in

other organs , and the number of affected organs , all the

infected flocks  diagnos ed as  acute M D. In

his topathologic examination of randomly s elected

organs  of gros s ly normal chickens  no pos itive M D cas e

w as  found.

Figure 2. M arek's  dis eas e, s kin- Lymphomatous  infiltration around

feather follicle(arrow s ) (H&E  × 1 0 0 ).

DISCUSSION

A lthough it had been decided to do the pres ent s tudy

in all, ten, regions  of the T ehran province but, unlikely,

there w as  no flock, pres ented for s laughter, from other

regions  except the four mentioned regions  during the

s tudy.

Figure 3. M arek's  dis eas e, s pleen- M ultiple lymphomas  in the

s pleens .

Nevertheles s , from the res ults  of current s tudy

evidence is  emerging to s ugges t that the incidence of

M D in broiler flocks  of T ehran province, at leas t in the

four regions , is  high (30 % ).

Figure 4. M arek's  dis eas e, liver- Dis tribution of lymphomatous

les ions  in the liver(arrow s ) (H&E  × 40 ).

T he information elicited from Savojbolagh and K araj

regions  are highly reliable becaus e the number of

s tudied flocks  is  more than that w as  determined in

s tatis tical method, 34 vs . 25 and 31  vs . 1 6 flocks ,

res pectively.

Figure 5. M arek's  dis eas e, s pleen- Pleomorphic lymphomatous

infiltrate in the s pleen. A  mitotic figure is  s een (arrow  head). (H&E

× 40 0 ).

Whereas , the data emerging from Shahriar and

V aramin regions  are not s ufficient for s uch a

conclus ion. Literature review  on the incidence,

s ignificance and los s es  due to M D in broiler flocks , of

Iran, s how ed that there are s light res earches  and
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information. T afti et al (1 993) carried out a

pathological s tudy of M D in tw o broiler and eight layer

chicken flocks , having n atural outbreaks . O ne of broiler

flock(57 days  old) that w as  diagnos ed as  clas s ical M D

s how ed micros copic les ions  mos tly in s ciatic nerve,

s kin, liver, s pleen and proventriculus  res pectively. T he

other flock (42 days  old) s how ed micros copic les ions

mos tly in the liver and proventriculus , s pleen and

kidney, s kin, s ciatic nerve, heart res pectively,  w hich

w as  diagnos ed as  acute M D. In another s tudy

conducted by Farhoodiet al (20 0 7a,b) s amples  of five

broiler flocks  collected from s laughterhous es  of

K horas an province w as  examined by his topathologic

s tudy of various  organs  and tis s ues  and PC R for

detection of s erotype-1  M D virus  in s pleen. T hey

declared that s ince M DV  could be detected in the mos t

of s tudied flocks  it s eems  that the virus  might play an

important role in the development of

immunos uppres s ion s yndrome among Iranian broiler

chicken flocks . G horays hiet al (20 0 5) in a s tudy for

detection of M DV  in broiler chickens , of M arkazi

province, by applying his topathology and Nes ted-PC R

techniques  reported that all the s amples  w hich w as

diagnos ed as  M D in micros copic examination, w ere

pos itive in PC R. Briefly, it s eems  that the M D is  a

common dis eas e of broiler flocks  of I ran and, therefore,

may play a major role in death, w eight los s es , and

condemnation of carcas s es  and complication of other

dis eas es  like as  infection w ith non-highly pathogenic

influenza virus es , as s ociated w ith immunos uppres s ive

property of M DV  (Witter & Schat20 0 3). It s hould be

noticed that the data elicited from this  s tudy had been

obtained from gros s  and micros copic examination of

the chickens  carcas s es . But, are thes e methods

s ufficient for s uch a conclus ion? A lthough, there w as  a

long term conventional guidelines  for the pathologic

diagnos is  of M D (Siccardi& Burmes ter 1 970 ),

diagnos is  of the clinical M D dis eas e remains  difficult

in practice becaus e noreally pathognomonic gros s

les ion exis ts  for M D. T he s tudy of Beyer et al (1 980 )

on reliability of herd diagnos is  of M arek's  dis eas e and

leukos is  of chickens  on the bas is  of pathologico-

anatomic findings  revealed that pathologico-anatomic

findings , w ithout his tological tes ting, w as  s ufficiently

reliable, w hen undertaken as  a part of herd diagnos is .

O n the other hand M DV s , avian leukos is  virus  (A LV s ),

and reticulo-endothelios is  virus  (RE V s ) are prevalent in

commercial poultry, often res ulting in s imultaneous

infections  complicating diagnos tic efforts  that depend

on virological methods  (Davids on and Borens tein

1 999). A t pres ent time there is  no accepted diagnos tic

s tandard for M D. How ever, Witter & Schat (20 0 3)

s ugges ted a s eries  of s teps  for diagnos is  of the dis eas e.

T here are s ome another techniques  like as

quantification of M DV  in peripheral blood

lymphocytes  during early infection as  a potential tool

for monitoring M D in broiler flocks  (Fakhrul Is lamet
al 20 0 6) M eanw hile, gros s  and micros copic

examinations  of chicken's  organs  are us eful techniques

for diagnos is  of M D, es pecially, w hen applied

concurrently by virological criteria.

T he res ult of the pres ent s tudy gives  a hint for the

importance and los s es  behind the high incidence of the

M D in broiler flocks  of T ehran province, Iran. Further

detailed s tudy on M D in broiler flocks  and on the

effectivenes s  of available M D vaccine in reducing the

incidence of dis eas e is  recommended.
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