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\Iarek's disease (\, ID) is a \\, Idespread, readily
transmissible clisease causing lymphocytic
lesions in chicks. Studies have revealed a

cell-associated ITerpesvirus to be the etiological
agent (Churchill and Biggs, 1967; ;.!azerian
at a1. , 1968). it is unknown \\, hether the
lymphocytic lesions in A/D should be regarded
as true neoplasms or as lymphogranulomas.
The present paper Is mainly concerned \\, Ith
the proliferating nature of lymphoid cells in
lymphocytic lesions of chicks witlT A, ID, studied
by, autoradiography of "H-thymidine.

A \, irulent IVID virus, strain INl, kindly sup-
plied by Dr. H. Sazawa (National \;eterinary
Ass^, Laboratory) \\, as used. \Iirus has been
propagated in chickens by serial passage of
\^hole blood. Six white Leghorn chickens
were used. They were confirmed to be free
fronT known avian Ieukosis virus infection and

were bred in vinyl isolators. One day old
chicks were inoculated intraperitoneally with

BIKE\ JouR\AL \, o1.16.85-90,1973

0.5 in I of infectcd blood. ChickeiTS SIlowing
severe paralysis \\, ere sacrificed. The ages and
body weights of these chicks at the time of

shown in Table I. Ti. itlatedautopsy are

thymidine purchased from the Daiichi Chemi-
cal Co. , Tokyo (specific activity 5 CijmM) \\, as
used at a level of 100 FCijml and chicks \\, CTe
injected \\, ith I "Ci per g body weight of aH-
thymidine solution. The total amounts of
isotope in DCulated per chick are also shown in
Table I. Chicks were sacrificed I hr after

injection of the isotope and various tissues were

I A part of this work \\. as presented at the 73rd
Annual itleeting of the Japaitese Society. of Veteri-
nan' Science at Tokyo on April3,1972

,

TABLE I.

Chicken

Conditions of chickens exa"lined

i\ID No. I

I\ID No. 2

IVID No. 3

i\ID No. 4

MD No. 5

Noninfected

Age
(day*)

Body aH-Tdr
\\ eight injected COEAl, "

(g) (!, Ci)

29

72

79

93

96

72

" Complement fixation of avian Ieukosis

240

250

290

220

270

290

240

250

290

220

270

290

85



TABLE 2

Organ

LjJ"JPhocj, tz'c IOCz' tit oari'oils orgo"s in chickens EU'th MD

Li\. er

Heart

Kidnev

Lung

Pro\'entriculus

Pancreas

O \' a r\'

Testis

Skin

Spleen

BUTSa of Fabricius

Th\ mus

Peripheral ner\ es

\'agus

brachial

lumbosacral plexus

No. I

T

+

+

+

+

No. 2

+

+

+

+

NT"

+

No. 3

+

a Not tested

Chicken

No. 4

+

+

+

T

sciatic

T

NT

+

\IT

removed and fixed with Camoy's fixative for
48 hr. Autoradiography, was carried out by
the techniques of Kato at a1. (1963). After
exposure for 60 days, the samples were devc-
loped, fixed and stained \\, ith hematoxylin and

Peripheral blood smears of a control
noninfected chick were made and fixed with

methanol for 5 min and subjected to autoradio-
graphy. Blood smears \\, ere stained \\, ith
Giemsa solution. The percentages of labeled
cells and nTitotic cells in autoradiograms \\, ere
calculated on 500 randomly selected cells.
Nuclei \\, ith more than 3 SIIvei grains \\, ere

regarded as grain-bearing cells. A Neopak
microscope, A10del N (Olympus Co. ) was used
for observation as reported by Rogers (1967).

As shown in Table 2, lymphocytic lesions
were found in almost all examined.organs

Autoradiography showed that many lymphoid
cells in the lymphocytic lesions were well Ia-
beled, as shown in Fig. I-4. The percentages
of labeled cells in these lymphocytic lesions,

,-

+

L

+

+

+

+

+

Gosin.

+

NT

+

No. 5

\:T

L

+

Noninfected

L

.-

NT

+

+

+

NT

+

+

+

+

+

+

NT

+

+

+

+

+

NT

NT

+

+

+

in normal tissues surrounding the lesions and
in normal tissues obtained from the noninfected

normal chick, were calculated and are shown in
Table 3. In lymphocytic lesions 24.6-57.89,
of the nuclei were labeled while in normal parts
of tissues 0.25-5.49', were. On the other hand
only 0.2 and 269, of the nuclei were labeled in
normal tissues other than lymphatic tissues of
the noninfected chick. In normal lymphatic
tissues 10.8-12.2V, of the nuclei were labeled.
Scarcely any labelcd nuclei were seen in perl-
pheral lymphocytes of the noninfected chick.
The initotic indices of cells in lymphocytic
lesions, in normal parts of tissues and in normal
control tissues were calculated on the prepara-
tions, used for autoradiography and are shown
in Table 4. Mitotic figures were frequently
observed in lymphoid cells in lymphocytic
lesions, but rarely in normal tissues other than
proliferative tissues, such as testis and Iym-
phatic tissues (spleen, thymus and bursa of
Fabricius). The initotic indices of lymphoid

+

+

+

+

+
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TABLE 3 Percentnges of labeled it14c/ez^it 13, inphocj, tz'c foci o1 chttke"s tct'th MD

Organ

Liver

Heart

Kidne\

Lung

Proventriculus

Pancreas

Ovar\'

Testis

Skin

Peripheral nerves

Spleen

Bursa of Fabricius

Thvmus

In lymphocytic foci

No. 2

57.8

53.0

31.2

32.6

30.8

NT"

26.8

NT

26.8

2+. 6

35.2

NT

NT

No. 3

52.3

41.6

27.8

32.6

28.4

31.6

45.8

NT

29.6

42.6

NT

NT

NT

a Not tested

Labeled nuclei (%)

No. +

41 .+

46.6

32.4

NT

37 .+

NT

NT

40.2

NT

25.8

NT

NT

NT

TABI, E +

No. 2

In normal tissues

08

0.4

0.6

1.2

1.6

NT

NT

NT

3.6

0.4

NT

18.4

NT

Organ

Pel'centttges of Milton'c cells ("11'toll'c 2ndItes) tit b, "IPIzocj, 11'c loci' o1' chithens 2021/1 MD

No. 3

0.8

1.2

1.6

5.4

5.2

0.6

NT

NT

2.8

0.8

12.8

19.6

15.8

I, Iver

Heart

1<idne\

Lung

Pro\, entriculus

I'an CTeaS

Ovar\'

Testis

Skin

Peripheral nerves

Spleen

BUTSa of Fabricius

Th\ mus

No. 4

0.4

0.6

0.6

1.8

1.2

0.6

NT

1.6

NT

0.2

12.4

15.6

NT

Noninfected

111 lymphocytic foci

No. 2

0.6

0.4

0.2

0.4

2.2

NT

NT

1.0

2.6

0.2

10.8

11.6

12.2

1.8

1.0

1.0

0.6

1.0

NT"

0.8

NT

0.4

0.2

1.0

NT

NT

No. 3

1.8

1.2

0.8

0.8

0.8

1.2

2.2

NT

0.4

1.8

NT

NT

NT

a Not tested

No. 4

Mitotic Indices

1.4

2.0

0.8

NT

1.2

NT

NT

1.6

NT

0.6

NT

NT

NT

No. 2

In normal tissues

0.0

0.0

0.0

0.0

0.0

NT

NT

NT

00

0.0

NT

08

NT

No. 3

0.0

0.0

00

0.0

0.0

0.0

NT

NT

0.0

0.0

0.6

0.8

0.4

No. +

0.0

0.0

0.0

0.0

0.0

0.0

NT

0.2

NT

0.0

0.6

0.6

NT

Noninfected

0.0

0.0

0.0

0.0

0.0

NT

NT

0.6

0.0

0.0

0.4

0.6

0.6
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FIGURE I . Auto, @dtbg, @7n of a lymphocyt, 'c Iesio, , of
truer tiss, ,e. The lymphoid cells i, I the lymphocytic
Iesio, , ore abate"seb^ labeled tufth 'H-thymidr"e, 00h, Ie
$1,770t, "d, ,, g ,, orm@! pore, ,chym@I labe, cells are almost
free from silver grain. F, *ed with Cornoy's fixoti"e
@72d stained 00ith H-E ( 700)

cells in lymphocytic lesions were generally
higher than those in the proliferative tissues
mentioned above. All these results show that
the lymphocytic lesions of chicks with MD con-
sist of highly proliferative cells. This suggests
that the lymphocytic lesions in MD should
be regarded as neoplasmas with progressive
extension, rather than as lymphoid infiltration.
However, it is not known whether these Iym-
phoid cells are malignant.

Feather follicle epithelium is a major site of
MDV replication, as shown by detection of
viral antigen in fluorescent antibody tests, of
intranuclear inclusions, of mature vinons and
of intrable infectious virus (Calnek and Hitch-
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FIGURE 2. Micro?hotog, nthed with a Neopok micro-
SCOPy (the some field us Fig. I). ACc, ,inn!ation of
siloe, groins i, , a lymphocytic lesion i, I lzhe, tissue is
toell demonstrated ( 700).

..
,.

ner, 1969; Nazerian and Witter, 1970: Pur-
chase, 1970). In sections of feather follicle
epithelium of the skin, of chicks with MD,
many typical intranuclear inclusions with a
clear halo were observed while no inclusions

were seen in sections of lymphocytic lesions.
Autoradiograms revealed that theseintranuclear
inclusions are identical with the areas where

silver grains are localized, suggesting that active
viral DNA synthesis takes place there (Fig. 5),
as already reported in cultured duck embryo
cells inferted with MDV (On. at a1.1970).

This work was supported in part by a
Scientific Research Grant from the Ministry
of Education.
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FIGURE 3. AMto, rid, bgr@in of a lymphocytic lesion of
peripheral 71e, "e tiss, ,e. The lymphoid cells are in-
te, ,seiy labeled alith 'H-thymidi, re. Faired with Cor-
itoy's fix@ti"e a, ,d stained tufth H-E ( 700)

FIGURE 4. Microphotogrophed am^h a Neopah micro-
SCOPy (the same field us Fig. 3). Siloe, groins of the
lymphocytic lesion of peripheral ,, erue tiss, ,e are tile!!
demonstrated ( 700)

FIGURE 5. rawto, ad, bgram of feather full^^!e epi-
them, in infrcted tufth the IM str@I, , of MD virus.
Note many intra, ,,, clear i, ,ch, sio"s a, ,d localI^ed silver
groins o18}icingio"s in the superficial layers of ep, dermis
Fixed arith Cornoy's fix@title a, ,d st@i, ,ed tufth H-E
( 7,500)
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