
Kerala Journal of Veterinary Science, Vol. 19, No. 2, December 1988, P, 116-121 

HUMORAL AND CELL-MEDIATED IMMUNE RESPONSE !N 
CHICI(S VACCINATED AGAINST NEVV~ CASTLE DISEASE 

K. Umesh Kumarl, S. Krishna Swamy2, and T. Venkata Heddy3

Col/ege of Veterinary Science, Tirupathi 

(Received: March 2, 1989) 

Vaccines used to protect birds from diseases should be properly 
evaluated to assess the efficacy. The in vitro serological techniques 
like counter immuno electrophoresis, complement fixation test, serum 
neutralization test etc, are mainly used to evaluate the efficacy of vaccines. 
But the tests are useful as a measure to evaluate only humoral response. 
In many viral diseases CMI and humoral immunity together play a vital 
role in protection against diseases. An understanding of the mechanism 
of cell—mediated immunity and the development of in vitro tests to assay 
the lymphokines would help in assessing the cell -mediated immune 
response in vaccinated birds. 

Timms and Alexander (1977) used leukocyte migration inhibition 
test to demonstrate cell—mediated immunity and its relationship to imm—
unoglohulin production as measured by H. I. test in chicks vaccinated 
with various New castle disease vaccines. Larski et a/. (1977) by using 
HI and LMI tests indicated that the vaccination with the LaSota strain 
did not create basis for an anamnestic response and further inhibited the 
immunological reaction to a second antigenic stimulus. Hence the pre-
sent study was undertaken to find out the effect of second antigenic 
stimulus on cell-mediated immunity in chicks vaccinated with LaSota 
strain of New castle disease virus. 

Materials and Methods 
Antigen: 

Newcastle disease virus (LaSota strain) vaccine was obtained 
from Balaji Hatcheries, Chittoor. It was propagated in nine day old 
chicken embryo; by allantoic sac route, The allantoic fluid was collected 
and clarified by centrifugation and used in the test after titration by 
standard HA test. 
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Leucocyte migration plates supplied by Laxbro. Pune were used 
RPMI-1640 medium supplied by Hi-media, Bombay was used. 

Experimant~l design: 

Forty healthy day old chicks obtained from Balaji Hatcheries, 
Chittoor were screened for antibodies against New castle disease on tha 
6th day by employing HI test and found to be negative for ND antibodies. 

Twenty chicks were divided into four groups of five chicks each 
and each chick was vaccinated with 320 HA units of chicken embryo pas-
saged LaSota strain by intra nasal route on the 7th day of their age. Other 20 
chicks were kept as controls in four groups. Booster dose of vaccine 
was given after the 9th week to study anamnestic response. Blood sam-
ples were collected from each group at weekly intervals for 14 weeks 
to study cell -mediated immune response by using LMI test. Pooled serum 
was also col lected from each group of chicks at weekly intervals for 14 
weeks to monitor the HI antibodies. 

Haemagglutination inhibition Test: 

HI test was cerried out as per the procedure of Allan and Gough 
(1974) . 

Leucocyte migration /nhibition Test: 

Peripheral blood leucocytes were separated on the lines described 
by Chhabra and Goel (1981) and viability of the cells was determined by 
trypan blue exclusion method. Capillaries were prepared as per the 
procedure of Rosenberg and David (1971). LaSota strain of ND virus at 
the concenration of 128 HA units; ml was used in the test. Percentage 
of migration was calculated according to David and David (1971) using 
the following formula. 

Average area of migration of cells with antigen 

Average area of migration of culls without antigen 

Results 

X 100 

Humoral immune response—Hl Test: 

The HI titers are expressed in log~/0.05m1. There were no detec-
table antibodies in the sera of both control chicks and in chicks prior to 
vaccination. One week after vaccination a titre of 3.0 was observed 
which gradually increased and reached a peak titre of 4.5 by the 3rd 
week. From the 3rd week onwards there was a gradual decline in HI 
titers from 4.5 to 1.0 by the 9th week. One week after revaccination a 
a titer of 4.0 was observed and it started declining to ~1.0 by the 5th 
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week after revaccination, the maximum period observed. Control group 
of chicks remained negative for HI antibodies throughout the study. 
Results era pres®nted in (Table I). 

Cell-mediated immune response—Leucocyte migration inhibition test 

Results are indicated in (Table I) Significant LMI response was seen 
from 2nd week to 8th week after primary vaccination. Revaccination 
showed no significant LMI response. 

When LMi and Hi responses were compared there was no s;gni 
ficant correlation between LMI values and HI titers (P> 0.06). 

Discussion 

The results of Hi test indicated that positive HI titers were seen 
upto 6 weeks after vaccination and the revaccination did boost up the HI 
titers. But the titers decl ined faster. These findings were similar to ih~ 
observations of Ghumman and Bankoski (1976), Majuyagbe and H~tch-
ner, (1977) Matuka et al. (1980). However, Larski et al. (1977) and 
Ibrahim et a/. (1983) reported no boost up in HI antibody titers after 
vaccination and revaccination with LaSota strain, the reason might be 
the time of revaccination which was done at a peak loge Geometric mean 
titer of 5.9 whereas in our studies revaccination was done at the stage 
of decl ining of FI I antibody titers. Furtl~~r it :~✓as o~s~rved by Ghumman 
et a/. (1976) that the interval between primary and secondary vaccination 
was found to be important to get a true and optimal anamnestic response. 

A positive CMI response by LMI test was observed on the first week 
after vaccination with 21.3% of migration inhibition which had been 
considered positive (Timms and Alexander, 1977. The positive LMI 
response reached a significant level by the 2nd week though it has been 
reported that the response may be seen as early as by 2nd day (Timms 
and Alexander, 1977). However, in the present study collections were 
done at weekly intervals and hence it was likely that the response might 
have started appearing on the 2nd day itself. Primary LMI response 
continued to rise, reaching the peak at the 5th week and persisted at 
significant level till the 8th week at which time normally revaccination 
with a mesogenic strain is done. Revaccination with LaSota strain 
showed no significant LMI response except on the 1st week after revacci-
nation which confirmed the observation of other workers (Ghumman 
and Bankowski, 1976 and Larski et a/. (1977), who observed that the 
revaccination v~✓ith LaSota strain did not have any effect on CMI response. 

When the results of LM1 and HI tests were compared, lack of 
direct correlation between the two vas observed which confirmed the 
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findings of Ghumman and Bankowski (1976) and Timms and Alexander 
(1977) who could observe a lack of correlation between humoral response 
as measured by the HI test and cell-mediated immune response as 
monitored by using LST and LMIT. 

Tablo I 

Haemagglutination-Inhibition titers (Iog2i0.05 ml) and percent area 
of leukocyte migration inhibition (LMI) in chicks vaccinated 

against IaSota strain of New castle disease virus 

Collection interval 
in weeks 

Mean HI titers 
(logz /0.05 ml) 

Percentage of 
Migration inhibi-

tion (LMI) 

Prevaccinal 
Post Vaccinal 

1 
2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

3.0 
4.0 
4.5 
4.0 
4.0 
3.0 
2.0 
1.0 
1.0 
4.0 
4.0 
3.0 
1.0 
1.0 

4.6 

21.3 
32 35 
35.25 
40.155 
49.5755 
35.955 
30.5E 
34.4s 
16.8 
29.8 
19.2 
13.4 
10.8 
7.1 

* Revaccinated with 320 HA units of LaSota strain of NDV by intranasal route 

S Significantly different from controls (P<0.05) 

SS Significantly different from controls (P<0.01) 

~~, LMI = 100 minus psrcant area of leukocyte migration in vaccinated chicks. 

Positive HI titer 3.0 and above (Loge) 

Summary 

Chicks vaccinated against Naw castle disease showed a mean loge
titer of 3.0 by the first week which reached a peak titer of 4.5 by the 3rd 
week. Positive HI titers were seen upto 6th week. Revaccination with 
same strain of virus after 9th ~Neek did boost up the HI titers. Significant 
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LM I response was seen from the 2nd week to the 8th week and revacci-
nation at the 9th week did not evoke any significant LMI response which 
shows that there is tack of cell-mediated immune response to the 
second antigenic stimulus. 
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