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SHORT CONll\IUNICATION
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ASSOCIATED SURFACE ANTIGEN IN CHICKS INFECTED \VITH

HERPESVIRUS OF TURKEY, 01 STRAINl

NORITOSH1 1<1'TANIOT'0, 1<AZUYOSHI IKUTA, and SHIRO ItATO
Department of I'ntholog} . Rescarclt Institutc for Ajicrobi"I I)iseascs, Osaka Uni\. CTSity,
Yamada-kami, SIIita, Osaka 565, Japan

KAZU!\, IASA \VATAKl

HDku\\';I Livestocl< I{ygicilc Ser\. ICU Center. Nara 639-11, Japan
(Received July 7, 1979)

BIKER' JouRNAi, \f01.22137-I+2,1979

T'lie PICScncc of A'Iai'ck's <1iscasc tunlor-associatcd sulfacc antigcn (A1AT'SA) \\, as
dcnTonstratud by tile clircct antl indircct nTcinbranc 11nmunoflu(11'CSccnt tcsts, in
chicks InDCulatcd 7-10 days callicr \\, itIT IlUTPcsvirus of turkcys (I{VT), 01 sti'ain.
In in \, itro culturcs of splecn lymphocytcs and ovaries obtained from thcsc chicl{s,
A1ATSA-positive cells \\, CTC also tletcctcd after I-7 days cultivation. A OSsiblc
incchanism of protCction by HVT vaccine against A, Iarck's discasc is proposed

A1arck's tliscasc (AJID) is a naturally, occur-
ling malignant lymphoma of chicl<cns causcd by
a ITcrpesvirus named AllD \, irus (AllD\I). It is
the only known malignant tumor that can bc
prevented by \, accination. For vaccination,
herpesvirus of turkeys (HVT) is now extensivc-
Iy used as live vaccine virus, but the mechanism
of its protective effect is poorly understood
Only a few workers (Sharma at a1. , 1978 ; Kita-
inoto at a1. , 1979) ITave reported on the cell-
mediatcd cytotoxic response of lymphocytes
obtained from HVT-infected chickens against

I Parts of this \\. ork \\. ere presented at the Sym-
POSium o1T \'iral Oncogenesis tinder the United
States Japan Cooperati\, e Cancer Research Pro-
gram, in Ha\\, aji, U. S. A. , A, lay, 1978

A'ID lymphoma celllinc, A{SB-I (Akiyama and
Kat0, 1974). Because AtSB-I culls contain
IVIAT'SA, it was postulated that the immune
rcsponsc detected in the \, accinatcd chickens
may, be directed against this antigen. Altho-
ugh HVT is generally considered not to bc pa-
thogenic in chickens, \\!itter at a1. (1976) found
that chickens infected with H\'T developed
transitory lymphoprolifcrative lesions during
the carly stage of infection and postulated that
the lymphoblastic cells in H\;T lesions nTay
contain ^'IATSA. Recently, POWcll and Ren-
nit (1978) and S. hat and Caln. I* (1978) d"-
tectcd the presence of A, IATSA by the indirect
membrane jinmunoHuorescent (IF) test on
lymphocytes from chickens vaccinated with
HVT, FC 126, which was isolated by wittcr at
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a1. (1970).
in this work, using both indirect and direct

IF tests, we demonstrated the early appear-
an CG of MATSA in chicks infected witlT HVT,
01 strain, which was isolated in our laboratory
(On. at a1. , 1974). W. al^. f. und MATSA-
positive cells In in vitro cultures of lymphocytes
obtained from HVT-infected chicks.

The chickens used were from a specific pa-
th. gun-fre, (SPF) 1100k of SPAFAS (SPAFAS
Inc. , Norwich, Connecticut U. S. A. Eggs were
kindly provided by Bio Pharmaceuticals Inc. ,
Tokyo). The eggs were confirmed to be free
from antibodies to HVT and MDV, and the

chicks were kept in isolation from the day of
hatching throughout the experiment. The 01
strain of H\IT (Ono at a1. , 1974) was used.
The virus was propagated in chick embryo 11-
broblasts (CEF) and infected cells were stored
at -70 C until use. One-day-old chicks were
inoculated intra-abdominalI^ witlt 5,000
pingu"-fo"ming units (FFU) of HVT10.2 in 11
clTick. Uninoculated hatchmates and, in some
cases, CEF-inoculated hatchmates were used as
controls. On appropriate days, chicks from
each group were killed by cardiac puncture.
The tissucs, e. g. , spleen, ovary, thymus and
bursa were chopped into small pieces with scis-
sors and suspended in PBS. Single cell sus-
pensions were prepared by passing the suspen-
SIons through a stainless-steel wire sieve.
Spl, .n lymph. cyt. ^ (SPL) and peripheral
lymphocytes (PBL) were separated by layer-
ing them on a Lymphoprep (Nyegaard & Co.
Oslo, Norway), and centrifuging them at 1,500

for 20 min. Then they were washedrpm

three times with PBS. Suspensions of cells
from other tissues were also washed three times
with PBS. The resulting packed cells were
examined for the presence of MATSA-positive
cells by the indirect and direct IF tests.

Rabbit anti-I\!ISE-I cell serum, used in the
indirect IF test, was prepared as described by
Mat^ud^ at a1. (1976). Sperm. anti-MATSA
serum was prepared by extensive absorption
with chicken erythrocytes, bursa, thymus and
spleen cells until all reactivity against normal

chicken lymphocytes had been removed. The
serum was also absorbed with 1104-B line cells

(Hihara at a1. , 1974), whcih were derived from
an avian bursal lymphoma induced by avian
Ieukosis virus (This cell line was kindly pro-
vided by Dr. H. Hihara of the National Insti-
tute of Animal Health, Tokyo), and used at a
dilution of I : 16. Goat anti-rabbit globulin
serum was labeled with fluorescein-ISOthiocya-
nuts (FTTC) us d, ^in bad by Nati, at a1. (1969).
Chicken anti-AllsB-I cell serum, used in the
indirect and direct IF tests, was prepared as
nestrlb"d by Madud^ at a1. (1976). Thi^
serum was absorbed with 1104-B cells. Rab-

bit anti-chicken globulin serum, used in the
indirect IF test, and chicken anti-MATSA
serum, used in the direct IF test, were labeled
with FITC us nest"Ib. d by Nat, at a1. (1969).

(I: 16) andChicken anti-A1ATSA

FTTC-conjugated chicken anti-IVIATSA serum
(I : 4) did not stain normal chicken lympho-
cytes or 1104-B cells. At least 5,000 cells were
counted in IF tests.

As shown in Table I, IVIATSA-positive cells
were demonstrated in chicks inoculated with

HVT 7-10 days previously. However, at this
time, IVIATSA-postive cells were not detected
in all the chicks inoculated with HVT, and no

MATSA-positive cells were observed before or
after this time in HVT-infected chicks, or at

time in control chicks. Moreover, noany

MATSA-positive cells were found among the
PBL.

The percentage of A1ATSA-positive cells
among the SPL of chicks inoculated with HVT
was examined by the indirect IF test using Tab-
bit or chicken anti-MATSA serum ,and by the
direct IF test using FTTC-conjugated chicken
anti-MATSA ^e"urn (T"b1.2). Th" parent-
age of these cells in vaccinated chicks was very
low, the maximum being 0.2% as detected by
the direct IF test using FITC-conjugated
chicken anti-MATSA serum. Moreover only
a few I\IATSA-positive cells were seen in other
tissues, such as the ovary, thymus and bursa
(0.1-0.2%). The fluorescence of the cells was
restricted to the membrane and was seen as a

serum
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TABLE I. Inclde"ce of chicks 2011/1 111.4 TS, I-POSi'title cells detected by illd, 'rect a"of direct IF tests
among those 1110c"/ated colt/, H, T

IF test
5

Indirect" SPL 015
PEL 012

Ovary
Direct" SPL 016

PBL 013

Ova, y 012

Thymus 012
Bursa 012

Cells
6

015

011

Days after inoculation" (No. positive/No. tested)"

" Chicks were ino. ulat"d with HVT 01 st"ain (5,000 PFU/0.2 in11. hick)
Numerator ; No. of chicks \\, ith MATSA-positive cells. Denominator ; No. of chicks tested

" Rabbit anti-MATSA serum was used at a dilution of I : 16
at FITC-conjugated chicken anti-MATSA serum was used at a dilution of I : 4
" Not tested

7 8 9

9/28 6/18 013

0120 014 014

6/12 2/12 1/3

6/13 3/5

018 013

1/5 1/3

213 2/5

013 1/5

"

TABLE 2. Pel'cent of A14 TS4-POSi'title celA' I', I SPL of chi'cks I',, ocw/"led 2011/1 HPT

10

1/7

014

013

014

012
012

012

11

Days after
Inoculation"

14

014

014

012

012

012

014

21

012

o14

012

7

28

OA

o14

012

35

014

012

012

012

No. of
chicks

+2

OA

012

012

012

Control
chicks

0135

0121

017

0116

0116

015

014

015

2

4

5

6

7

8

9

10

2

3

8

Rabbit'

o

o

o

" Chicks \\, ere inoculated \\, ith HVT, 01 straiiT (5,000 PFU/0.2 milchick)
" At least 5,000 cells were counted
C Rabbit anti-MATSA serum \\, as used at a dilution of I : 16
at Chicken anti-MATSA serum \\. as used at a dilution of I : 16
" FITC-conjugated chicken anti-MATSA serum was used at a dilution of I : 4
I Not tested

Indirect

IF test"

< 0. I

o

o

o

o

o

<0. I

o

Chicken"

-/

o

<0.1

o

<0.1

<0. I

o

o

o

<0. I

<0. I

o

Direct"

o

<01

o

0.1

o

0.2

o

o

o

0.2

<0. I

<0. I

o
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FIGURE I. The presence of MATSA was demonstrated in HVT-infected chick, by the direct membrane jin-
in unoftuorescent test using FITC-conjugated chicken anti-MATSA serum. (a) MSB-I cells as positive con-
trol, (b) SPL obtained from HVT-infected chick at 7 days after infection.

ring or as patches (Fig. I).
Next we examined whether MATSA-positive

cells could be detected in in vitro cultures

of lymphocytes obtained from HVT-infected
chicks. Samples of SPL and ovary were ob-
tamed from HVT-infected chicks at 7 days af-
ter infection, as described above. The cells
were suspended in growth medium (RPMl-
1640 supplemented with 200, fetal bovine
serum and 100, chicken serum), seeded into
petri dishes (100x 20 mm), and then cultured
at 41 C in a humidified atmosphere of 5'0 CO2

At intervals during cultivation, samplesIn air.

of cells were collected, washed three times with
PBS and examined for the ofpresence

MATSA-positive cells by the direct IF test
using FITC-conjugated chicken anti-MATSA

As shown in Table 3, MATSA-POSi-
tive cells were found in in vitro cultures after

serum.

I 7 days cultivation. In some cases, MATSA-
positive cells were not seen before cultivation,
but became detectable during cultivation, and
in other cases, the percentages of positive cells
increased during cultivation.

This experiment demonstrated the early ap-
pearance of MATSA-positive cells in chicks in-
oculated with HVT, 01 strain. Our data es-
sentially confirm the results of Schat and
Calnek (1978). P, wall and Rennie (1978) re-
ported that MATSA-positive cells were first
observed in chicks on day 10, and thereafter
were found every day until the end of the ex-
perlment (66 days). This difference may be
due to differences of experimental conditions,
such as differences in the lines of chickens or

strains of virus used. The time of appearance
of MATSA-positive cells in our experiments
is similar to that of the lymphoproliferative

BIKEN JOURNAL V01.22 No. 41979



TABLE 3. Pep'ce"I of A1, J TS, -1051'tire cells 111 a', I tv'tro CM/t",'e of 01,111bhocy, Ies obia!',!ed 1101, I cm'cks
I"oc"/alert colt/I H, T

HVT-

Infected

No. of
chicks

Cells

2

3

4

SPL

SPL

SPL

SPL

Ovary

SPL

Ovary'
SPL

Ovarv

SPL

SPL

SPL

SPL

Ovar\

SPL

Ovar\.

SPL

O"

0.2

<0. I

<0.1

< 0. I

o

0.1

<0. I

o

o

o

<01

o

o

o

o

o

o

5

6

7

8

9-13

U n-
Infected

Percent of IVIATSA-POSiti\'e cells"

Days of cultivation"
4 5 6

<0.1

0.7

o

o

o

o

< 0. I

o

o

o

o

o

o

o

o

o

o

,!

2

0.8

<0.1

o

o

o

o

o

3

0.6

2.3

0.7

o

0.1

o

o

o

<0. I

<0.1

0.1

o

o

o

o

o

o

it At least 1,000-5,000 cells \\. ere counted by the direct IF test using FITC-conjugated chicken anti-IVIATSA

b Cells obtained from chicks 7 davs after inoculation \\. ere cultured
" Cells before cultivation

of Not tested

o

o

o

o

o

o

o

serum

2

3-6

0.8

o

o

o

o

o

0.4

o

o

o

o

o

rest. us d. *."Ib"d by \\, itto at "I. (1976). E, ,-
pression of ATATSA has becn found to be

closely associated with the A/D-dcrived Iym-
phoblastoid cell lines and MD lymphoma cells
so far examined (\\litter at a1. , 1975 : AJatsuda
at a1. 1976), but the tumor specificity of
A, IATSA still further Investigation.requires

Sharm, at a1. (1978) and Kitsm. t. at ^I. (1979)
reported that chickens inoculated with HVT
developed a T-cell-mediated immune response
to I\TATSA. Recently, a new lymphoblastoid
cell line expressing INIATSA, associated with
HVT and IVIDV has been established from the

spleen of an HVT-infected chicken (Kitamoto
at al. in press). Thus conceivably upon

7

o

<0. I

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

8 10

o

o

o

o

o

o

14

o

o

o

o

o

o o

o

o

o

HVT infection, some HVT-infected lympho-
cytes undergo transformation and express
NIATSA which stimulates cell-mediated andl

or humoral immunity. This immunity could
eliminate not only HVT-induced 1.1ATSA-
positive cells but also ATATSA-positive cells
transformed by virulent AllDV, which may in-
fected after HVT vaccination.

o

o o o
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