
PRESE~T STATCS OF THE PRACTICAL RESFARC:HES 

Ptt:,vak__,nce ,Jf .:\1are}c':-:~ Jisease i:~1 J:1p€'ln had be,1/11:1 tc~ irh:rease 
the nint'teen-sixties. 

Though rhe causal agrnt of i\Jarek\; disease t-:ad nor been kncv.,-·n 
identified rapidly after the isolation of a herpesvirns fron: affected chickens 
in 1967. In Japan, 'Yuasa et al 11., also isolated the san1e herpes-type virus frorrl afft>cted chicken~; in 
1969, and regarded it a::, the ca:1sal or1-;anism of this disease judging fro,,1 its properties. 

l)evelopn1ental researcbe:3 nn vaccine have also been carried out acLi'lely restdting 1n the 
rrrarketing of inactivated :vlarek's Uisease virus (1\tID'V) \'~acl:ine in 1971, and attf'nuati~d fvII)\t and 
hc:rpesvirds of turkey (IJ\"'r) vaL~cines in 1972, N·o\v the cell·,associared Jf\rr 1/accinc is used rnostly, 

Since the disserninati<Jn of the v-acci1H:\ the outbrt:aks of Mart.k's di~-,ea:;e J.la-../e decreased 
re;uatkab1y and only c. fr~,v occasional and regional outbreaks have bee_;:-i report,;d lately. 

In this paper. the trend oi outbreaks, and research 1,vorks un diagnosis ::,ind prcventi(;n dunng 
the last 10 years in Japan are described. 

Outbreaks of Marek's disease in Japan 
1 Status before application of :!vfarek's disease vaccine 

Striking increase in cu11in)s rate had been observed in 'foyarna in 1966 ;n Sbizuoka in 1967 and 
in Hiroshima iE 1968 according to the data of investigations which were c:1rried out on a na(ional 
scale by the Animal Hygiene Service Stations 7 '. Consequently, it wa;:; constclered that the oc
currences of 11arek's diseast: Vlhich ~ras regarded as the principal cause Df the rapid i!'l.crease in 
culling rate took place during the period 1867 ~ 68 in Japan. 

In those days, iy1nphomatusis including lyrnphoid leukosis had been recognized at the rare of 
12.2 •· 16,51¾1 in 54 chicken flocks in :34 poultry farrns located in 2tl -~·J1etect1-1res accord1ng to tbe 
results of investigations conducted by Horiuchi et al.'; (Table l)_ 

The incidence of lymphomato,-is increased rapidiy after 90 days of ,;ge, r1;:;,,.;her] a peak in birds 
12() - 150 days ot age and then·aftn decreased gradually'' (Fig. 1)_ 

Table l Incidence of lymphornaJusb during e~tch experirn-:~n1ai 

1-\g.e of .. ~hick.ens 
i11vcstigJted 

tin days} 

6 l 240 

61 --300 

N'o. of 

flocks 

54 

29 

16 

No. uf 
chickens 

24,048 

i 5.605 

Total Lyn1phn111atosi.~ 

i 8. 7 
(0.75-50.4) 

18.9 
(0.75- 45.4) 

'""; ~J . ..:. 

(2,9--·-46.5'} 

[3.4 
(U.15·-44.6) 

138 
10.25-4(),8} 

l 6.S 
LL 1 -41./4.) 

* Chief, 3rd Research Section, Poultry Disease Laboratory, N-ational Institutt:: of A.nin;;:,J llealth. ,.1909,-58 
Kurachi. Seki_ Gifu, S01-:l2, Jap,n .. 
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Fig. 2 Appearance of gross lesion·, in each organ according to ,,g,• 1,Horhu:Jzi et al i97 2) 

Appearance of the lymphomatous lesions ,vas panicuiarly frequent in the liver, spleen and 
tidney, less frequent in the ovary, lung, :;rc,ventriculus and peripheral nerves, and uncommon in the 
bursa of Fabriciusn (Fig. 2). 

Remarkable low titer of hemagglutinati(Jn-inilibition antiboriies against Newcai,th: disease 
virus was observed in l he chicken flocks having vis\:(•ral lesions ,,t j\farek's disease cornpard with 
normal ilocks 11 >. It is suggested that the immunosuppressive responses had occurred in the 
chickens affected with Marek's disease. 

Although the time since MDV has been present in J apa11 is not precisely known. it is presumect 
that MDV infection among chickens had already exisled in thc nineteen-fifties, since the agar gei 
precipitating antibodies against MDV were detected in the chicken sera coliected from Hokkaido in 
195823 )_ 

2 Status after application of Marek'§ disease Yacdne 
Since .Marek"s disease vaccines have been applied widely in the field. the systematic m 

vestig-ation of incider,ce of the disease has not been carried out. ·'{oshirnura"". however, ,:llowed the 
recent trend of the incidence of Mare k's disease frorr, the resuli s ot daily cli,1gnosis at the Institute 
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Ihff,:rential diagnosis of Marek's dh,ease 
Viru;;J isolat::ion or a.ntiboc.Jy· detection is ,·;ot a conc]usi\1e evidence for diagnosis of Marek's 

d1~1ease drle to latent infectirnl prevalent a.rnong c.hickens. Consequently~ differentia1 diagnosis of 
I\.1arekis ,·i,_•:::ease fron1 lyrnphoid 1eukosis 1nduccd bv aYian leukosi~) virus is n1ainlv based on 

of tl)e:~:;\:.~ lyn·1r>hon1a;:: 
!'viarek' disea.:-;,_:: tun1rn<1ssociatcd surface antigen cr~iA.T·S.A.) \'Vas first den1onstratcd by \Vitter 

ct rd. ,si the indirect rr:.ernb:c:u1e irni-nu.no.fluorescence technique on three class.ts of lviarek's 
disease turnor cells. lVIatsuda al. 9 found .T\l.!f'fS.A ()Tl most cel.12'; of four t 1larek's disease lyn1-
phorna cell Unes as V'•tel1 as on a certain n1Jrnber of ;_~:ells of _Marekjs disease iyrnphon1as. licn;vever. 
they failed Le, demonstrate :\1ATSA on line c<'-'lls derived from avian leukosis \Tims-induced lym
phoma·'i, MDV infectc::d ch:ck embryo fibroblasts or normal [hvmic. bursa] and splen;c lymphoid 
ce l ,:,. Thus M ATSA seem:-: ,;pecific for MD\.' -transformed ,:dis. 

S:iJJ> et al. 11 · 12 ' four;.c.1 that den1on:.;tration of .l\1A .. 1'S.l\-positive cells in 1.yrnphorn:'l tissut~S \Vas the 
rnost specific and technique -fot diffe.rential diagnosis of !vfarek's disease fron1 lyrnphoid 
!e1Ji(c>sis i;i field w.:.,1:. Fu,thermo,\,. thev found th;cit the rtetectior: ,)f MATSA positin· cells in the 
,:eripheral bloc( of cbckens with Ivlarek's d;sease lymphon!,:•s ¥.:as a ilsefu! means I(> diagnos,· 
Nlarek's (Escase in li~1ing chickens {'Tables :3 &: 4·) 

r \bk 3 Rd.ationship between Marek\: disease tun1or-associated 
-,,utacc antigen (MATSA), po,itivc lymphomas and 
historatholo~kal diagnosis in !hr chkh·n. 

· .... ,_, ct al,, 

T listop:11:hoiogical 

di;1gnosis 

LL** 

N,,·. ,:crtain 
M.U or Li 

Expcri1nen tat ~asc5 
~ * Field i._~ase_.; 

4 

14 

Positive Negative 

4 U 

0 

0 

T;;bl<c 4 hlcid<:nce of rhickeus with MATSA positive cells :n the peripheral blood in 
chickens experimentally infected with MDV and mturally infected with 
!11DY or ALV 

MDV-infe,:!ed* 

Control* 

MD*"' 
LL,,,, 

Control** 

Experitnentai cast~s 

No, ,.Jt 

chickens 

10 

5 

6 

~* Narnn,lly infected with MDV or AL\ 

l 

No. c)f chickens 

\Vith 

8 

L.no 

lyrnphoma 

lyrn_phon1a 

no !yrnph(;ma l 0 

~1D lyrnphorna 26 

LL lymphom:, 5 

no lyn1phon1a 6 

No. of chickt:ns \Vith 
MATSA positive cclis 

Ill peripheral blood 

4 

0 

22 
0 

0 



Method for detection of MA TSA in the peripheral blood: 
MATSA ,vas demonstrated by the direct fluorescent antibody 

MSB-1 celi (MDV-induced lymphoma cell line) sera coajugated wt:!, 
Sampies of 2 ml of blood from the wing vein of chickens were heparin,zeo ,;1:(i ·J"nt,·ifuw·d at'..: .OD/' 
rpm for 5 min, and the buffy coat obtained was put into 2 rnl of cold Earle's sdunon Thecie w·hiu· 
cells were washed 3 times with Earle's solution, and then suspended in Ear1e·:s S()L.Jtion at a ciemiry 
of about 10' cells/0.05 ml. The cell suspension was mixed with an equal volume of conJug,llcd cmti 
1V1ATSA antibody and kept at 37°C for 30 min with occasional stirring. Then the ceils were washed 
:3 times with Earle's solution. A drop of mounting medium (90% glycerol and l0% carbonate 
bicarbonate buffer, pH 9.5) was added to the packed cells, and a drop of thr: ~.u;:pensim1 Yic1,; 

on a microscopic slide, covered with a coverslip, and observed with a fluo,·esc,~nc,~ 

Problems of prevention 
l Isolated rearing and environmental sanitation ' 9 ) 

Relationship between age and appearance of lesions oi Marek'~ :lise,•.sc :·ms cx2.'liined ::,, 
inoculation with !l!IDV at various ages, as shown in Table 5. 

Table 5 Age susceptibility of chicks to Mare k's diseaso ( !,1D} 

Age when MD 
vims was 

inocutated 
Number or' 
birds tested 

l dciy 30 

l week 

2 weeks 

3 weeks 

4 weeks 

22 
30 

32 

28 

Trial l 

83.3** 

59. l 

56.7 

46.9 

35.7 

l) Chicks were derived from dams having antibody to '.'v1D virus. 

t.;urnbcr of 

birds tested 

29 
28 

30 

29 

Trial 2 

MD 
/ ft/I. ' /(, 

5B.6>\ 

75.0*'' 

56. 7* 

31.0 

2) Significance of difference was calculated by the chi-square kst in comparison with chicks mon1la1cd ,,t 
4 weeks of age 

J) for other remarks see footnote of Table 7 

In the comparison with the positive rate of Marek's disease in chicks challenged at 4 weeks of 
age, the significance of difference was recognized in chicks challenged at 1 day of age in trial 1, a11d 
in chicks challenged at 1, 2 and 3 weeks of age in trial 2. 

Consequently, it was observed that older chicks were less susceptible to Marek's disease than 
younger ones. 

The susceptibiiity may vary with breed and stock, as hereditary properties influence the 
development of Marek's disease. But resistance seems to increase according to the growth of chicks 
in many cases. 

Therefore, it seems important, from the viewpoint of disease control, to delay the time of MDV 
invasion as long as possible. 

2 Prevention by vaccination 
1) Degree of protective effect against Marek's disease by vaccination with a her• 

pesvirus of turkey 1 7 ' 

Results of field tests carried out at the time of maximum prevalence of Marek's disease when 
HVT vaccine was not yet available in the Japanese market are summarized in Table 6. This table 
was made on the basis of data supplied by 8 private laboratories. 



_\fl) 

2 5 

! '1 
J. < ~' •• 

94, 94. oc 
87. Q·":? 94. 

2 

For 
rds,2 

\OU.Hg 

'1) Dose of herp,,~;\·;11;? nf turkey required for the appearance of protective effect"' 
Tht· relation betwlcen the inoculation dost" of HVT and the pro, ect1ve eifec:t was examined with 

c1-1icks Jnoculnted at 1 day of age "'/Vith ce}!"associated HVT in 6 grade~doses ranging fron1 7 .5 to 
l'i ,:mo J'F L: r,(_;r bird and challenged,; weeks after vaccination. 

A~ shown in Table 7, even such a srna11 dose of virus as 7.5 PFU afforded prntt·ction rate as 
m,1eh a•, 01 dosed 1,700 PFU, which can !1e regarded as the standard dose of ,,1ffine. Moreover, a 
larger d(!se such as 17,000 PFU could not increase the protection rate further. 

On the basis ,.lf rhis n:~suit and other reportf' ,,,,, ;nfection ,Jf HVT may b,: essentiai to develop 
i.he protective effou again'."t Marek's disease ,rhik· '" brge inoculation ,lo:,e may not ahvays be 
required for it. 

Thus although immunitv can be acquired even with a small dose of HVT, this phenomenon is 
nbserved only 4 week,-, aftf:'r Uw inoculation of HV r. and the time when the immunity is acquired is 
not considered. 

Natnrally, vaccine which cause,:, immunity i.O develop earlier is ::i vaccine of good quality. Cnder 
such cirnm,stances, we investigated the time ,;-hen immunity is acquired. 



l ~ibk -., Prntectjon of chicks against Marr2k~, dist"';.be i :\1D) by v~K-,_ ,,., 

doses of hccpesvhus of tur:kcy (H\'T) 

7.5 

7SU 
28 

173 26 
L730 

l) !lVT Vi.'d~ Ddtr~inistcrcd intran1;.1~i.:ubr!} at one d.1:, ~)f :t~~1..·. 

2) All chkkt•ns were '---'halh:ng1.~d inLJ.niUSL:ulariy ,vith infective chkl bic-(}0 
Th<: viruse:'\ \\'ere S st;-~dn in 'Tnal 1 ~1nd V--1 5tr.1.in in Triai 2. 

l) ()bservarinn period~ ar't\."r ::h:11lCllf"-' ,verc 20 \\\::-eks if! Tria! 1 ;:.nJ 22 we,:k:; 

,_,.,.._ 

4) Birds which died v,:ith 1:,-:nphn!n~nou~ le~]1_q1~ determined gr\:~s]y ()r hi-:.:.,,)pJ'd;,-, 

surviYt',d \\.'ith gros:: lesion~:. t th( end (1f e:\;:H:rirnl~nt tvcrv con$idc_'red 10 be, \H> 
5) Signifi1,,•an1,,'t'' of diffcn..'r!l:e w:1s i..~ai,:ttbted hy the \_Jii-~4uan.· t,.;-;~ in ~:on1p:Fi:-:,·,1 

in porallei 
* P < (LOS 

*"' p <. (L()J 

3) Time of appearance of protective effect"'' 
One-day old chicks were vaccinated with a dose of 75 or 17,300 P ~T c:1 ,_:: '<' :·: c,; .. :c, 

various weeks before the simultaneous challenge. 
As shown in Table 8, when a small dose of 75 .PFC w;,s admin;s:er,:d U,e : hk\, 

until 2 weeks before the challenge showed a ¥,Tak protective effect, 'Ni!tirca:, 
protection was recognized in the chicks vaccinated 4 ,veeks before the d1ailenge. 

On the contrary, when a large dose of 17,300 PFlJ was administcrccl. suiiii::,,n: !)l oH:::ti,·,. 

effect appeared even in the chicks vaccinated l ,veek before the challe•·1ge. 
Thus the time when the protective effect appears seems to depe,:d CL tr1e dr;ff ,:ir HV r bul 

remains to be known ho,Y many days are necessarv for the appearan;:P ;1f prntec1 iv(, 1-ftect in the 
chicks inoculated with the standard dose of vaccine. Though it may vary, according to conditions 
such as the dose of challenge vims, virulence. infection route and frw :n2.iernal arnibrxly titers ,,l 
chicks. Fujikawa et aJ. 3 ) reported that sufficient protective effect arirw;tred 10 r!ays ;ifter the> 
inoculation of a 1,S00 PFF dose of HVT. 

In any case. attention must be paid not to cause any loss of HVT le b,· in,:cHl,1ted b1:'C,J11s,: tlv• 
lesser the dose of vims, the later the appearance of the effect. 

4) Effect of maternal immunity on development of Marek's disease and protecth·e 
ability of vaccine'") 
Following widespread application of HVT Yaccine, most of the breedmK hens have acquired 

immunity against HVT and thE' chicks produced from such hens appear to inherit maternal an
tibodies, Thereafter. the t'ffect of maternal immunity on developmen1 of Marek's disease and 
protective ability of vaccine were evaluated. 

The chicks used were the progeny produced by 4 parent stocks selected trnm the birds used in 



d1e forrner . t.be parent sto( 
J.ilated \\rith only F['\,T' ?nc~ tt1C.>~e inocuLq1f:C1 \Vith only !\.JI)\/ at; 

,;.,; the unrnfected C••!:,r,;i pi<: en, swck 

fr.iai 

Appearance of pr.~ t<-:<·nv1;• 
(HVT) at one day 

in chicks vaccinated 

Dose of 
HVI 

(PF/Ubirdl 

i. 7 .300 

\/ :~cc!n~-tt'io11 

Vacc. 
lJnvacc. 

\r acc. 
Vnvacc 

V:icc. 
Unva~c. 

Vacc. 
1_10''i1'~··· 

l'nvacc. 

\lace. 
Unva,·c. 

\' acc. 
Unvacc. 

fin1c. of 

challenge 
after 

vaccination 

day 

\Ve;.-'>.ks 

week~ 

4 weeks 

week 

\\/Ceks 

3 weeks 

birds 

:u 

26 
22 
33 
30 

30 
32 
29 
28 

30 
2':i 

30 
28 

31 
30 

29 

l'or remarks see footnote of 'fable 7. 

Table 9 Infection status of parent stocks 

herpesvirus df turk-c; 

birds 

n 
'4 lJ 

16 
17 

8 
lS 

3 
1.0 

4 
21 

3 
17 

2 
9 

79.3 
83 3 

88,,5 

59.1 

4B.5 
56. 

26.7 
46.9 

10.3*' 
35 7 

10.0** 
58.6 

13.3~'1' 

75 0 

9.7** 
56.7 

3 l.ll 

Protection 
rate 

so 

15 

43 

7J 

83 

82 

83 

79 

(Yoshida et aLI 975) -·-·----·---------. ·- ·------.--- .... ----·=====================:..==== 

Parent stock 

HVT-MDV 

HVT 
MDV 

Uninfected control 

Viral material 

CdJ-associa te d 

Cell-associated 

Not done 

Not done 

HVT (FC 126) 

Dose 
(PFll/bird) 

17,300 

17,300 

Infection history 

Age at 
inocuiation 

I day 

l day 

!) AH viral materials were inoculated through intramuscular ro,1te. 

MDV (V-1) 

Viral material 

lni'eded blood 

Not done 

!nfectcd blood 

Not done 

Age at 
inoculation 

4 weeks 

4 weeks 

2) Breeding hens were inseminated artificially using male (6!3R line) from Okayama Pouitry Experimental 
Station. 

3) Fertilized eggs were collected at 30-35 weeks of age, 
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(1) Influence of infection history of parent stoi.~ks on th:.=: susceptibility of thcjr progeny tu 
Mare k's dis~use 
Tabk 1 \) show,, tile results which :nay be '.;,_;,:~-nnarized as follows: Chi~·ks (HVT-MDV 

1;roup and I\lDV group) derived from the parent st,xk which had a history oi post infection with 
MDV showed resistance against Marek's di:3ea,;e at 3 day:, of age and the HVT;VlDV group 
shmved stronger resistanct: than the MDV gr<1up, However the resistance of the J\IDV group 
declined at i O days of age and that of HVT·MDV gro~1p at ?1 days of age, and the diffPrences 
uf positive rate of Marek's disease between these "md that of contrnl grnup (derived from 
uninfected stol:k) could not be regarded as significant. 

Resistance against Marel(s disease was not found regardless of the age in the group of 
chicks (HVT group) derived from the parent stock with a history of infection with HVT only, 

Many other researchers have also observed the resistance against Marek's (fo,ease in the 
chicks derived from the parent stock which had been infected with MDV, 

12) Influence of infection history of parent stocks on the protective effect of turkey her· 
pe,,;irus vaccines in progeny 
Table 11 shovvs the results which are summarized as follows: The control group and MDV 

group of chicks vaccinated with cell-free or associated HVT showed sufficient protective 
ability at j O days of age. 

Limitation of the effect of HVT vaccine was recognized in the HVT group, and was 
partirnlariy striking in the group vaccinated with cell-free virus. 

Vaccination effect of both types of HVT virus was attenuated in the HVT-MDV group 
against the challenge at 10 days of age. The effect was improved to some extent at 21 days of 
age though cell-associated virus was not tested in this case. 

In general, the effect of vaccine by cell-free HVT decreased i11 the chicks derived from the 
parent stock with a history of infection with HVT. 

Even if the effect of HVT vaccine is attenuated by the maternal immunity, actual outbreak 
of the disease caused by insufficient effect of vaccine may be seldom encountered under good 
sanitary management because the effect of vaccine can appear later and the resistance against 
Marek's disease may be present too. 

Table l O Influence of infection history of parent stocks on the susceptibility of their 
progeny to Marek's disease (MD) 

(Yoshida et al., 1975) 

Incidence of MD in chicks challenged at 

3 days 
Source of 

l O days 21 days 

progeny No. of MD positive No, of MD positive No. of MD positive 

birds No. of birds No. or birds No, of 
tested birds 

(%,) tested birds 
(%) tested birds 

(%) 

---------·------------·--~--------
HVT-MDV 30 8 26. 7** 27 5 18.5* 27 7 25.9 

HVT 23 16 69.6 22 IO 45.4 

MDV 29 13 44.8* 25 ll 44,0 

Uninfected control 11 9 81.8 15 9 60,0 22 11 50,0 

[) All chickens were challenged intramuscularly with JM strain-infective blood of MDV. 
2) Observation periods after challenge were 23 weeks in groups challenged at 3 and 10 days of age, and 21 

weeks in group challenged at 21 days of age. 
3) Birds which died and survivors at the end of observation periods with Jymphomatous gross lesions were 

considered to be MD positive. 
4) For significance or diffcrnnce see footnote of Table 7. 
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Table l 1 Influence of infection history of pa1J:•nt ..;tocks on thr; p-rotf l;ivc t:ffect of turk,2y 

herpe~rfirus ( HVT) vaccines in progeny 

CcU-free HVT CeH-associat-.:d Jf\/T Unvaccina·tc-d contrni 

Source of 
rrogeny 

IIYT·MDV 

HVT 
MDV 

cha lk.ngecl birds 

tested 

21 days 
l 'J day•; 

10 days 

10 dd)'S 

30 
29 

Unmfertcd 21 days 

30 

30 

28 
contrui 10 days 25 

No. of 
bird, 

4 

10 

8 

() 

non 

13 '.' 48.6 
34.s• 1 ---86,.5 

).(,.7.. 41.2 

J.3 
l OJ) 
0 

92.5 

78.6 
!OOJ) 

birds 
tested 

.1l! 

29 
l'i 

26 

.No. ot 

birds 

4 

6 

2 

13.3 

20.7 

6. 7 

l L5 

1) 5,000 PFU of HVT per bird were inoculated jntr::anuscularly at one day of age, 
2) Protection rate wa:; calculated in comparison with urrvaccinated controls. 
3) For other rernarks sec footnotes of Tabk 10. 

non 
rate 

26 l 

54.4 

84.8 

80 8 

birds 

27 

22 
25 
1? 

No, of 
birds 

7 

5 

lO 

l ! 
9 

259 
18 S · 

45.4 

-H.O 

50.:) 
60 ,, 

5) Accident caused by Marek's disease vaccine contaminated with a reticuloen
dotheliosis virus (REV) 
During the period from spring to fail of i974, in various parts of japan, a disease characteri;:i·d 

by delayed growth, anemia, abnormal feathers, and ieg paralysis as main symptoms broke out ir: 
flocks of chickens inoculated with Marek's disease vaccine. 

The disease was found to have been caused by REV, which rnntaminated the vaccine. since 
REV could be isolated from the affected chickens and from the vaccine lot, and a similar disease 
could be produced in chickens inoculated with the isolated '.'"irus and the vaccine lot8 ·24 ' (Tables 12. 
13 & 14). 

The vims persisted in the body for a long time and induced horizontal infection">. A vertical 
transmission was also recognized at low rate' 4 ' (Table 15). It was presumed that cells us('d for tlw 
preparation of the vaccine might have been contaminated. 

In the chickens inoculated with REV at the neonatal stage, immune response against infection 
with other viruses was inhibited, resulting in subsequent enhancement of the infection 20·2 '' (Table 
16). 

The direct damage to chicken flocks by infection v1ith the isolated REV was not so striking, 
unless a large dose of the vims was inoculated artificially into baby chicks. Further studies, 
however, are needed to clarify the aspect of infection ·with REV combined with other factors, and 
the influence of infection upon immunosuppression. 

Recently, a similar accident caused by Marek's disease vaccine has also been reported in 
Australian). 
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\'accinc 

A 

B 

Results of isolation of virus fro1n vaccine 
_ __ (Yuasa,_Yoshida & Taniguchi, 1976; _ 

Numhe, ,,f 
vbls 

cxan1ined 

10 

3 

Number of vials 
positive f o.r 

virus isolation :f" t 

6 

3 

"'' Material was inoculated into thG yolk sac of 6--day-old SPF chick 
embryos. LivGr emulsion originated from embryos immediately 
before hatching was inoculated into fibroblasts of chick embryos. 

The culture inocu.!ated \Vas e.xarnincd for antigen \l.:ith fluorescent 
antibody against REV-T strain. 

Table 14 Inoculation test on chicks with isolated virus 

(Yuasa, Yoshjda & Tani1Uchi, 1976) 
,s•------~---

lnocuium Abnormality Death 
Abnormality Average 

Group Method of 
Number 

of feathers fup to 
of lc~s body weight 

Virus dose of (up to 
No" Virus inoculation (30 days 65 days 

g 
Passage ,TCID50 / chicks 65 days (65 days strain of age) of age) capita) of age) of age) 

DF Chick*' 104•5 Jntraperitoneal 17 17 0 l 528.l** 
embryo Contact in the 19 () 0 0 ll79.s"·'· 
hver-CEF2 same cage 

---·-----·-··· 
2 

3 

4 

CE Chick 10•·• lntraperitoneal 19 19 0 6 725.7** 
embryo Contact in the 18 l 92LlfLS. 

liver-CEF2 same cage 

T Chick 10s-s In traperitoneal 14 13 7 540.0** 
liver-CEF2 Contact in the 18 2 0 975.9n.s. 

same cage 

Uninfected Intraperitoneal 19 (l 0 0 943.7 
CEF Contact in the 19 n () 0 986.8 

same cage 

One~day-old SPE chicks were inoculated with each viral material or placed in the same cage with inoculated chicks. 
Tiiose chicks inoculated with the same virus strain were kept separately from those inoculated with any other strains and 
held under observation over a period up to 65 days of age. 

The test of significant difference in body weight was carried out on each intrapcritoneal inoculation group or contact 
infection group, as compared with uninfected CEF inoculated group or uninoculated group placed with this group< 

The difference between two mean values was tested ( I-test). 
*' See the footnote of Table 2. 

CEF: Chick embryo fibroblast 
•• P < 0.01. n.s.: not significant 

Table 15 Virus isolation from CEF prepared from chick embryos derived 
from hens infected with REV persistently 

Number of positive/ 

Number of attempted 

3/98 

(Wakabayashi & Kawamura 1975) 

Virus isolation 

Number of positive/ 

Number of infected hens 

2/13 



Tahk ! 6 Fcriodical ,)bscrvatim, nf immmwsuppn:,ssini; ,,stimated by 1\DV (Bl strain} 
infection in chickens inoculated with REV at aeonatal stage 

ln")culation 
No. of 

t llicken 
.>!1ickcns 

exarnined 

Death ,i, 

(%) 
2 \veeks* 4 4 weeks 

~~roup 
Ruute Age HI SN H! SN 

'.l 

b 

l:\'1 10 

10 

60 

0 

0 

13.0** ~O.l * 38.J_** L8 

d 

h 

k 

rn 

n 

0 

Contact* 5 0 ,vcek 

lM 
Contact 

Contact 

l\1 

Contact 

Ev! 

Contact 

I ·week 

2 weeks 

3 weeks 

4 weeks 

9 

JO 

10 

lO 

s 
l l 

10 

9 

9 
1 ,, 
l t, 

8 

8 

10 

*1 REV CE strain E-CE 5 l04 •2 TClD 50 /bird 

20 
0 

0 

0 

0 

0 

() 

(l 

n 

0 

() 

0 

*2 NDV Bl strain E3 l06 ' 9 TC!D 50 /bird, orally 

64.0 

94, l 

7.0*''' 

48.3 

64.0 

46.7 

5 l.8 

f().Oh 

29.4 

45.4 

10.8''* 

107.5 

68.4 

*3 Observed up to 4 weeks after inoculation with Bl strain 
*4 After inoculation with Bl strain 

1 l 1.4 

.5 101.8 

0.9 

L8 

22.6 

:19.4 

48.3 

34.8 

64.0 

64.0 

l 0.0* 

18.5 

34.2 

9.6 

22.7 

18.4 

** p < 0.01 
*p<0.05 

Placed in the same cage with chickens of the group inoculated from IM route 
HI: Hemagglutination inhibition titer, serum dilution method, geometric mean 
SN: Serum neutralizing titer, virus dilution method, arithmetic mean 
IM: Intramuscular 
NDV recovery: From oral swab 

3.1 

2.3 

3.0 

NDV, Bl) recovery 
(%) 

---- ---·---
2 \vecks 4 \Veeks 

14.3 

0 

0 

0 

0 

0 
"---~-------------------

30.0 

0 

0 

12.5 

Cl 

0 

0 

0 

0 

12.5 

0 

0 

0 

0 

(J 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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chickens 
{,59. 

/J T:,t: 

flocks._/. 

rat;:, 

2,) J(,:\ V/A~"I; R.;A. 7 { 197(': l1!t,;,culati )11 exp:::~ lrnc, ·, ,Jf :~.,I;: .. Lre.k' s ·.> .. 'inf -~~ont?·i dna!. t.:ri 
'\vit·h reticuiuend_{.'itheliosi:; \~i~ /'v~'lt. lnst An.in:. H'-hI: ()uart l(; 1 .i.,3;:"; 14U. 

9) 1t-\T-SUDA, H. 
antigen d\1A .. 'T'S1\) un srx ~,,1ar ?fr·~ d·i~_;r1 cl:::c.:: 

10) .F\\T'R,A.SCU, I.\l C.-\LNLK, :n V{. ?n{~ SrJITH, .Ivr v~· o•-:J'.72): 
herpesvin.1s (FP/ ·r)-\hnin1:t·:J1 1nfe(t1 ve d.Jd 

11) SAT0)1'.fI{_\\VA:v11.rRA.ff and()GA\-\'/,, 

an.d he1n.agglutinatio11 iDhibit:ion 
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rneasurc .and problerns .. C~h-:J:usai/ HO kch}.;~yu 3 l 996 1000, 

17) "loSIHDA, I (197,.D: 1'1 riAectl\·p, efff•ct of Iv1:arek'·:~ d!.'.~•e,:-1.se v?ccine and H5 protHen1s on ap-

lli) _____ et ai. (197]): f)ose e.ffc-cf (,.£ 
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chickens with RE."'l infection. ·r·:rf:se.ntJ:"'d at 

2.1) ef al. (i9T7): 

c'.111 p1 :-,rection o:f chickens fror:1 

of ivlarek ';3 disease and 

reticu.loendotheliosis \1 in.L:,. Pre:5t~ntr:d at 8:-1:rd i\.nn. i\1't,;.[, Jap. S[_;c. y~ et Sci. 
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.·\.0,11 __ :RA, l!. a·:id l-i, (1970): I}et:ect:ic1n (){ antibody· to chicken 
precipitatiun tesl. Pres!?ntt::d at 09tb /Ytnn. I\r1tg;. Jap. Soc. \ 7 et, Sci. 

:md TANIC:. , !E T. (197fi). L;()l;nion oi ,.t reticulo·cndutheliosis ,·irus 

Discussion 
Joseph .F',J;,. (ivfaia_y~;i:~1)- 1. Could ycru elaborate o.n the Marek~'s disease turnor-associated 

;:;urface (rv11\ 1.~S/\) tt:chnique for the differenti:::i.ti,:1n of lyrnphoid leukosi~; frorn !\1arek;s 
disease? 2. \i\l::'!s the ccn1tan1i.ria.tion of tht::'.· herpes virus 
endoi'heliosis vin1s (!·{_E·\7

) only four:.d ir.1 the cei1-assuc1au:::d 1IV1' 'Va.ccine? 
Answer: 1 Th(; ".\.fATSA ,edmique is de·<:ibt:n in detaii. i11 my paper. i'ieas,' :·efer 'Pit. 2. 

\\re i:;(,lated R:E\r fron1 both If\r'-.r· v:.1ccines 1 the Ct'.11--associated and the cel}-iree ones. 
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