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Marek's Disease (MD) has established itself in India since 1960, 
consequent to the rapid growth of Poultry Industry and the import of 
susceptible high yielding hybrid germplasm (Kharole, 1986). To contain 
the disease I~erpcs virus of turkeys (HVT) (Okazaki et a/. 1970) is being 
used in nearly all the countries of ;the world, on the day of hatch, by 
most of the hUtcheries. Since the parents and grand parents are also 
vaccinated, presence of maternal antibodies in the day old chicks could 
interfere with effective vaccine prog~~amme. 

To determine the ideal age for vaccination, the present study was 
undertaken and the results include monitoring the humoral factors as 
well as cell mediated imm«no response. 

iVlaterials and IViethods 
Chicks: All the chicks were male Whit© Leghorn chicks of commercial 
origin and were wing banded on arrival. They were vaccinated with a 
number of Poultry vaccines against common infectious agents as per the 
accepted vaccination schedule of poultry. 

Eggs: White Leghorn eggs derived from vaccir~ated dams were used for 
embryo inoculation studies. Eggs from white Leghorn, but derived from 
unvaccinated dams, were used for preparation of primary chickon embryos 
fibroblast cell culture. 

Vaccination: The cell free HVT, FC 12fi Strain (Salsbury Laboratories 
ASU) was used for vaccination. Each chick received 1000 PFJ in 
0.2 mi given sub~:,utaneousiy in the upper neck region on the day of hatch, 
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and/or later. Embryo vaccina~ian was done with 0.1 ml of the 
vaccine, inoculated through the larga end of the egg using a 22G nsadle 
(Sharma and Qurmester, 1982). 

Serum Samples: Blood was collected from either the wing vein or by 
cardiac puncture sand the separated serum sarnpies were stored at-20°C. 
They t~vere used undi luted or diluted and inactivated at 56~C for 30 min-
utes and used, unless otherwise stated. 

Serum neutralization test: (SNT) 

(i) Cell culture: Primary chicken embryo fibroblast cell culture was used, 
which v~vas prepared as per tha established procedures (Temin and Rubin, 
1958). The seed virus obtained from IVPM was used. 

(ii) Titration of Virus: The titre was determined by a plaque assay and 
expressed as plaque forming units (PFU). The titration was done as 
described by Calnek et al. (1972) and Sharma (1980). 

(iii} Test proper: The coil fre© virus was diluted in such away that 
0.1 ml contained 800 PFU. SNT was carried out in test tubes witf~ 
coverslips. The serum titre was expressed as the reciprocal of the serum 
dilution nearest to giving a 50 per c©:~t raduction of the plaque count at 

a final dilution of 8 or greater. 

Leukocyte migration inhibition test (LM/T): 

The standard methods as described by Timms and Cullen (1976) 
was used. Leukocytes, separated by using Lymphopreb (Nyegaan and 
Co Stockholm, Sweden) in capillaries, we;•e ussd for the migration inhi-
bition test. The migrated areas both in tha pressnce or absence of antigen 
was then compared and the percentage of inhibition was calculated 
(David and David, 1971). 

Results and Discussion 

The mean maternal antibody level on the day of hatch ranged 
batween a SN;,o fiitre of 88 to 99.2. The difference in the mean SNso 
titre of different groups was not significant (P > 0.5). The maternal 
antibody lave} presented a regression in all the groups. In _the groups of 
chicks, which were vacsinatad on the 18th day of embryonation, `0' day 
of hatch, and third day of hatch, the r©gression of antibody level conti-
nued up to 21st day of post-hatch and had arise thereafter. I n the next 
tl~rea group of chicks, the regression continued upto 28 days post hatcf~ 
and by 35th day post-hatch, a mild recovery could be noticed. In con-
trast, in the fast group, the maternal antibody had a decline upto 21 day, 
but on receiving the 2nd vaccination, the level sharply rose by 7 days after 
2nd vaccination, and a further rise by 14 days. 
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Table I 

Comparison of mean neuralising antibody levels in chicks with materna I 
antibodies, vaccinated at different timo points` 

SI. Day of 
No. Vaccination 0 

Sera_t_e_st_e_ 
3 

d in days of age 
7 14 21 28 35 

1 18th day embryo 89.6 62.4 41.6 20 7.2 9.6 33.6 
2 0 99.2 67.2 36.4 18.~~ G.4 12.0 36.8 
3 3 91.2 65.6 38.4 19.2 5.6 10.4 31.2 
4 7 94.4 65.6 40.8 15.2 6.8 4.8 14.4 
5 14 8x3.0 61.2 39.2 17.6 6.0 2.4 8.0 
6 21 92' 8 64.0 42.8 19.6 6.4 2.4 4.8 
7 0 and 21 90.4 61.2 34.4 16.0 5.6 24.8 44.0 

' Each value is mean of random ten chicks 

Table II 

Comparison of *mean leukocyte migration inhibition values in chicks with 
maternal antibodies vaccinated at different time points 

v 

SI. Day of 

No. Vaccination 0 
Blood tested in days of age 

~> 
3 7 14 21 28 35 

1 i 8 day embryo 20.49 26.59 33.12 38.56 44.36 49.74 53.73 
2 0 10.14 21.46 30.57 36.78 42.44 50.22 54.48 
3 3 10.0?_ 10.56 20.88 32.88 32.86 47.88 53.22 
4 7 9.78 10.26 10.18 29.76 36.78 40.82 49.56 
5 14 10.18 10.24 10.32 10.36 30.14 36.18 41.78 
6 21 10.36 10.3g 10.42 10.48 10.46 39.98 35.58 
7 0 and 21 10.20 20.66 29.46 36.16 41.74 57.32 57.46 

` Each value is mean of random five chicks 

When the level of the antibodies on 35th day of hatch were 
compared, the sera of chicks of group which received vaccination by 18th 
day of embryonation, '0' day of hatch, and 3rd day of hatch as well as 
chicks which received 2nd vaccination presented a significant higher levels 
of Abs (P. <0.01) than other groups of chicks vaccinated 7th day of hatch, 
14th day of hatch and 21 st day of hatch. 

When the level of antibodies on 35th day post hatch in the groups 
which received vaccination on 18th day of embryonation, '0' day of hatch, 
third day of hatch as well as double vaccination were compared, there was 
no significant difference in the antibody levels (P~0.05) though the level 
of Abs were high in the sera of chicks which received only ono vaccination 
on day one. 
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The results of comparison of LMIT to monitor the ce(I mediated 
immune response in chicks vaccinated at different time points are presented 
in Table !I. In general the !MI response was around 10, upto the day of 
vaccination and registered a sharp rise within 3-4 days of vaccination and 
this rise continued upto 35t1~ day post hatch, the maximum period studied 
in this experiment. 

From tho results it is clear that chicks vaccinated on '0' day, three 
days, and '0' day and 21st day groups presented a satisfactory level of 
immune response. Though vaccination at 18 days embryonation is good, 
owing to practical feasibility '0' day vaccination has been favoured than 
©mbryo vaccination, third day and '0' day and 21st day vaccination, as the 
main aim, is vaccination of the chicks at the earliest time point. 

The observation that 18th day embryonation of chicks had good 
immune response even in the presence of maternal antibodies is in agree-
ment with the work of Sharma and Graham (1982). They have reported 
that though maternal antibodies in eggs could reduce the vaccine efficacy 
the 18th day embryo vaccinated chicks had better protection against post 
hatch challenge than the day old vaccinated chicks. But Werner et a1. 
(19$4) has reported that Riem's Marek's disease embryo vaccinated chicks 
had less protection than hatch vaccinated chicks. The difference of this 
finding with the present study might be due to the vaccine used or the 
strain of the chick or both. 

In the present study '0' day vaccination was found to be satisfactory 
next to embryo vaccination. Eidson and Anderson (1971 }have reported 
that vaccination on '0' day or 7 days or 14 days were equally good. 

Okazaki et a/. (1971) found morn protection in day old vaccinated 
chicks than in the chicks vaccinated on 1, 2 or 3rd weeks ofi life. 

In the present study double vaccination induced good response and 
this Corresponds with the previous report of Spencers et al. (1972) who 
used an attenuated MDV strain and found double vaccination was better 
than single vaccination. 

On the other hand, several report9 contradict this view. Cho et a/. 
(1976) observed no difference in mortality of tine two flocks, which might 
be due to exposure of the chicks continuously from day one to virulent 
virus. Ball and Lyman (1977) found that chicks vaccinated twice did not 
suffer significantly different losses than single vaccinated chicks and this 
might be because of earlier natural exposures to virulent MDV wheroas 
Zanella et a/. (1975) reported more losses in dual vaccinated group and 
this might be because of the chicks were in two separate buildings with 
different infectious pressures. 
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In the present study, chicks were not challenged as the object eras 
to identify the optimum time for vaccination. Further work including 
challenge using the optimum time for vaccination arrived at this study has 
been carried oat and the same are reported else,~vl~ero. 

Summary 

Chicks wore vaccinated with herpes virus of turkey at different time 
points along with 18 day ofd embryo to determine tlio ot~timum point of 
vaccination. The antibody level was monitored by serum nQutralization 
test and the cell mediated response by leukocyte migration inhibition 
test. in the study it was Hated that 18 day ombryo vaccin~rtion was good 
but owing to practice( constraints, 'G' day vaccination was found to be a 
practical and safe method of vaccination of chicks against Marek's disease. 
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