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Abstract

Benda V.: Studies on the Cell-Mediated Immunity in Chickens Infected with
Marek’s Disease Virus. Acta vet. Brno, 47, 1978: 197—201.

The effect of lymphocytes from MDV-infected chickens on 5:Cr-labelled HPRS line
1 lymphoblasts derived from an from an MDV-induced lymphoma was inves-
tigated by using a cytotoxicity test (CTT). In comparison with the control and
vaccinated chickens, chickens inoculated with MDYV showed cytotoxic activity as
long as 11 weeks after infection. This supports the view of an important role of
the cell-mediated immunity in the pathogenesis of Marek’s disease.

51Cr cytotoxic assay, turkey herpesvirus.

Marek’s disease (MD), a herpesvirus-caused lymphoproliferative disease of-chickens (Chur-
chill and Biggs 1967), is not only an economically important zoonosis, but also a suitable experi-
mental model for studying the pathogenesis of the virus-induced tumour diseases. Attention has
been directed recently towards the mechanism of natural and vaccine-induced immune response
of chickens against infection with the oncogenic Marek’s disease virus (MDYV), perhaps in connec-
tion with the data reported on variations in the reliability of MDYV vaccines. The cell-mediated
reaction, more precisely, the reaction mediated by sensitized T lymphocytes, which tends to eli-
minate cells bearing MDV-specific virus antigens of MD-specific tumor antigens, the latter being
designated MATSA (Witter et al. 1975), is presumed to predominate in this case. This comunica-

tion presents some findings supporting the assumption that an antitumour immunity exists in
MDV-infected chickens.

Materials and Methods

Chickens

Leukosis-free Rhode Island Red chickens (Biggs et al. 1968), which are susceptible to MD
(experiment A), and chickens of the inbred line WA (Hédla et al. 1966) (experiment B), both from
the Institute’s own flock, were maintained under conventional conditions, each group kept in se-
parate room, The sacrificed and dead chickens were examined for the presence of MD lymphomas.

Viruses

MDYV, strain GA of acute MD virus (Eidson and Schmittle 1968), was propagated in sus-
ceptible chickens, and infection was performed by intraperitoneal injection of heparinized blood.
The FC-126 strain of herpesvirus of turkeys (HVT), used for vaccine preparation (Witter et al.
1970), was propagated and inoculated in chicken embryo fibroblasts.

The HPRS line 1 lymphoblasts, originally derived from an MDV-induced ovarian lymphoma
(Powell et al. 1974), were kindly provided by Dr. P. C. Powell, Houghton Poultry Research
Station, England, in 1976 and have since been cultured in suspension in this laboratory. This line

consists almost exclusively of T cells which bear a MATSA on their surface in 90 %, (Matsuda
et al. 1976).
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Cytotoxicity test (CT'T)

The cytotoxicity assay with 51Cr labelling of target cells was carried out essentially as described
previously (Powell 1976; Sharma and Coulson 1977). 2 x 107 HPRS line 1 target cells were
thawed and suspended in 4 ml of RPMI 1640 medium containing 20 % calf serum and labelled
with 100 #Ci Na,5'CrO, (Radiochemical Centre, Amersham, Bucks., England), spec. act. 100
to 400 mCi/mg Cr at 37 °C for 60 min. After labelling, the cells were washed and mixed with the
effector cells, i. e., peripheral blood lymphocytes, separated from heparinized blood by differen-
tial centrifugation in a Verografin solution (Spofa, Prague) (Benda and HloZanek 1976), at
an effector: target cell ratio of 50 : 1. After centrifugation, the cell mixture was incubated at 37 °C
in tubes either for 4 hr with shaking the cells on a shaker (experiment A) or for 18 hr in the statio-
nary phase (experiment B). The per cent cytotoxicity was expressed as:

Experimental release of *'Cr

51Cr total incorporated x 100

Each value is the mean of 9 measurements in 3 chickens.
Differences between groups were statistically evaluated by the Student t-test.

Experimental design

In experiment A, blood samples to be used in CTT were collected 3 and 6 weeks after infection
and vaccination, respectively, of chickens that had been infected with MDV at 1 or 21 days of age
and chickens that had been inoculated with 1.900 plaque-forming units (PFU)of HVT at 1 day
of age. The values obtained were compared with those of the control chickens of the same age as
were the vaccinated chickens and chickens infected when 1 day old. Experiment B was done in the
same manner with WA-line chickens that had been vaccinated with 960 PFU of HVT at 1 day
of age, the infected group received MDYV as late as 21 days of age, and blood samples were collected
only once, at 77 days of age.

Results

The results obtained in experiment A (Tab. 1) show that CTT in the immune
response under investigation was significantly increased as early as 3 weeks
after infection in the group of chickens that had been infected with MDV when

Table 1
Cytotoxic resp in Rhode Island Red chickens (experiment A)

. . % CTT response
Age at virus Incidence ° h s
Group Virus infection of MD (days postinfection)
0,
(days) (%) 21 ! P

1 MDV ‘ 1 66 \ 33.3%** 34.6%**

2 HVT 1 0 | 249 21.3

3 MDV 21 27 i 23.2 28.7
Controls — - 0 |

208 ‘ 296 |

*** — P < 0.001.

1 day old (group 1), compared to the control (P < 0.001) and vaccinated chickens
{(group 2) (P < 0.002) of the same age. The difference between group 1 (chickens
infected after hatching) and the controls was highly significant even at 6 weeks
postinfection (P < 0.001). The values in further experimental groups 2 and 3,
still markedly differed (P < 0.001 and P << 0.005, respectively), from those in
group 1, but per cent cytotoxicity of lymphocytes from these chickens declined
below the values of the control group. Similar, though less singificant, differen-
ces were found in experiment B, where the infected and vaccinated groups differed
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Table 2
Cytotoxic response in WA-line chickens (experiment B)

|
. | Age at vmu mfecuon Incidence of MD % CTT response
Virus \ (%) (at 77 days of age)
MDV 21 27.3 87.4** |
HVT 1 0 75.1%*
Controls - 0 71.9
— P < 0.005.

from each other (P < 0.02) in their response and both differed from the control
chickens (P < 0.005) (Tab. 2). Specific mortality from MD in both experiments
corresponded to the virus used and the age at which chickens were infected.

Discussion

Although the interaction between MDV-sensitized and MVD-transformed
T lymphocytes is considered to be the key mechanism of antitumor immunity
in MD (Sharma 1977), experimental works investigating this problem by means
of CTT are not numerous and the results obtained are contradictory in part.
In our experiments, as in those of Powell (1976), a demonstrable CTT reation
occurred 3 weeks postinfection and persisted for an another 8 weeks when com-
pared with that in the control and vaccinated chickens. In birds infected at a later
interval (on day 21), the antitumour immune response developed more slowly
and was accompanied by lower specific mortality, most probably owing to the
resistance to MD increasing with age (Sevoian and Chamberlain 1963). In
our experiments, which were not performed in isolators, the possible infection
by the apathogenic strains of MDYV could not be excluded; it could have caused,
for example, the strong CTT reaction in 6-week-old controls. Different results
were reported by Sharma and Coulson (1977), who, however, used cells of
the MSB-1 line as the targer cells (Akiyama and Kato 1974). They detected
a CTT response for only 4 weeks after infection, but suggested that there is
a close relationship between an immune response and the appearance of lympho-
proliferative lesions characteristic .of MD. In further exepriments Sharma
(1977) demonstrated that the CTT response in MD was mediated mainly by
T cells, when it was inhibited by treating the effector cells with antithymocyte
serum. It should be admitted that the CTT values obtained in our experiments,
as those reported in the experiments quoted above, were not quite significant.
A comparison of the specific and spontaneous release of the isotope revealed
that a shorter incubation time, the 4-hr period used in experiment A, seems
more appropriate for highly susceptible HPRS line 1 cells. The CTT may
be unfavourably influenced by the histocompatibility differences between effec-
tor and target cells (Sharma 1977), in addition to the technical problems. The
low intensity of CTT response in MDV-infected chickens attracts attention to
the thus far neglected component of the cell-mediated response directed against
virus-specific antigens, which induced MDV in the infected cells. An elegant
demonstration of this reaction has been provided by Ross (1977) in an in vitro
system. Many investigators (Powell and Rowell 1977; Kaaden 1977), there-
fore assume that an antitumour immunity in MD induced by vaccination
is mostly directed agains virus-specific antigens, in spite of the presence of MATSA
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even in the vaccinated birds as described recently by Powell and Rennie
(1978), whereas both the antitumour and anti-virus components are involved
in natural immunity. Nevertheless, some relation between both types of these
antigens, or the existence of other, thus far unidentified antigens, cannot be exclud-
ed (Ross 1977; Powell and Rowel 1977).

Sledovani buiikami zprostifedkované imunity u kufat infikovanych
virem Markovy nemoci

S pomoci cytotoxického testu (CTT) byl sledovan ucdinek lymfocytl virem
Markovy nemoci (MDYV) infikovanych kufat na 5!Cr znacené buiiky lymfoblastoid-
ni linie HPRS 1 odvozené z MDV indukovaného lymfému. Ve srovnéni s kontrol-
nimi i vakcinovanymi kufaty bylo mozno prokazat cytotoxickou aktivitu jesté
11 tydnd po infekci MDYV, coz podporuje nazor o vyznamné tloze imunity v pa-
togeneze Markovy nemoci.

Hsyuyenne KiI€TOYHOTO MMMYHHTETAa y LUBIIIAT 3aPa’KEHHBIX BHPYCOM
6oneanu Mapeka

HccaepoBanu BausHue JTUMQOIUTOB IBILIAT 3apakKeHHBEIX BUpPycoM 6oJesHu
Mapeka (MDV) ua 51Cr meuennnie knetku numdobaacrounHoir suuuu HPRS 1
13 JuMPOMBI MHIYLMPOBaHHOI BHpycoM 6osesHu Mapeka ¢ IIOMOLIBIO LIUTOTOK-
cuueckoro tecra. Ilrmmasra sapakenssie MDV, mo cpaBHEHMIO ¢ KOHTPOJBHBIMU
¥ BaKUUHUPOBAHHBIMU LBIIATAMM, OKa3BIBAJU LMTOTOKCHYECKYI0 AKTHBHOCTD
uepe3 11 memens mocne 3apaxenus MDV. Dto mopmepkuBaer rumoredy o6 oco6o
Ba)KHOM pOJIX O0OOCPEeIOBaHHOTO KJETKAMH WMMMYHHTETa B IlaToreHese 6o0ie3Hu
Mapexa.

Koppe.uxunom—me OTHOmEHUA KaupluA u QocPopa, ycTaHOBJIEHHBIE Yy KOH-
TPOJBHOM Tpynnsl, y BM NonoXuTeNbHEIX LEILIAT He THOATBEPAMIUCE U ApPyrue
He HabJ0NaTHCh.

Hanuune 6Gonesmm Mapeka B cayuae momommrrseix usuiar PHUP orauvasocs
galje BCETO MMEIOUIMM MECTO OIyXOJbHHIM 3abojeBaHMEM IIOYEK, IIeUeHU U ceJe-
3€HKM 3a CYeT IOCTPajalliA TOHaM II0 CPaBHEHWIO C ONMCHIBAEMBIMH CBOMCTBAMU
IPYTHX IITaMMOB C ocTpoii popmoit 6osesnu Mapexka.
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