
Title
Scanning Electron Microscopy of Lymphoid Cell
Lines and Lymphocytes from Thymus, Bursa and
Blood of Chickens

Author(s) Akiyama, Yoko; Kato, Shiro

Citation Biken journal : journal of Research Institute
for Microbial Diseases. 1974, 17(4), p. 193-196

Version Type VoR

URL https://doi.org/10.18910/82665

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir.library.osaka-u.ac.jp/

The University of Osaka



SHORT COMMUNICATION

SCANNING ELECTRON MICROSCOPY OF LYMPHOID CELL

LINES AND LYMPHOCYTES FROM THYMUS, BURSA AND

BLOOD OF CHICKENS

YOKO AKIYAMA and SHIR0 1<ATO

Department of PatlTology, Researc1\ 11Tstittite for Microbial Diseases,
Osaka University Yamada-kami, Suita, OSal<a

(Received I", Iy 2,1974)

In the mouse and rat thymus-derived (T)
cells and thymus-independent (B) cells had
unique functions (Playfair, 1971), specific
surface receptors (Lay at a1. , 1971 ; Nus-
senzweig at a1. , 1971; Basten at a1. , 1972) and
an"fan. antig. us (R^if, 1969; R, flat a1. , 1971),
and can be separated from each other (Wioland
at a1. , 1972). Reruntly, Lin at a1. (1973") and
Lin at a1. (1973b) examined the possibility
that the unique functions of these cells are
related to unique in orphological features by
scanning electron microscopy (SEM). They
found that thymocytes differ strikingly from
peripheral lymphocytes and leukemia cells in
surface morphology: thymocytes have few
microvilli while the latter cells are studded with

numerous, long microvilli. From further
studies, they suggested that the microvilli
were important for primary contact between
lymphocytes and the environment. These
studies suggested that using SEM it might be
possible to compare T-cell and B-cell surfaces
in detail. In chickens, lymphocytes from the
bursa of Fabricius and from the thymus have
been distinguished with antisera directed
against a thymus (T)-specific and a bursa (B)-
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specific antigen, respectively (Forget at al. ,
1970). It was observed that the activities of
the anti~B and anti-T sera were not restricted

to bursal and thymic cells but were also seen
with peripheral bursa-dependent and thymus-
dependent cells. we decided to determine
the origin of cultured lymphoid cells derived
from chickens with Marek's disease and

SEM. Forleukemia comparisonusing

lymphocytes derived from the thymus, bursa of
Fabricius and blood were also examined.

Two lymphoid cell lines derived from
Marek's disease lymphomas, MOB-I and
MSB-I (Akiy, in^ and 1<at, , 1974)
maintained in suspension culture with RFMl
1640 nutrient mixture supplemented with 10%
fetal calf serum, 10q, tryptose phosphate
broth and antibiotics in a Co incubator at

41 C. Two leukemia cells, 1104B and X5
(Hibara et al. , in press) were gifts from Dr.
H. Hihara and were also maintained in the
medium described above in a Co incubator at

38.5 C. 1104B and X5 were originally derived
from a bursal tumor and subcultured for over

2 years after cloning. X5 line cells grow
loosely attached to culture plates, so the cells

were
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were pipetted gently before centrifugation.
Culture media containing lymphoid cells were
centrifuged at 1,000 rpm for 10 min, washed
twice with Hanks' solution and then fixed with

I ', glutaraldehyde in SITensen's phosphate
buffer, pH 7.3. Then they were dehydrated
by passage through increasing ethanol con-
centrations of 50 to 100',, and washed twice
with pure amyl acetate. They were dried by
Anderson's critical point method, shadowed
with carbon-gold and viewed with a ISM 50A
scanning electron microscope (IEOL Ltd. ,
Tokyo). Fifty in I of he pannized blood of a
3 month old chicken were centrifuged at
1,500 rpm for 10 min and the buffy coat was
collected. After washing twice with Hanks'
solution, blood lymphocytes were prepared by
the method described above for observation

by SEM. Lymphocytes were isolated from
the thymus and bursa of Fabricius of a 3 month
old chicken. Immediately after sacrifice the
organs were removed and minced with surgical
knives. Tissue clumps were gently pipetted in
Hanks' solution and filtered through
layers of gauze to remove clumps. After
centrifugation at 1,500 rpm for 5 min, cells
were washed twice with Hanks' solution and

prepared for SEM by the above method.
Most thymocytes were spherical, having an

average diameter of 3.3 11. Their surface was
essentially smooth and no microvilli were seen
at this level of resolution (Fig. I). However, a
very few cells had shallow undulations. Cells
of the bursa usually differed clearly from
thymocytes. They were 3.5 to 4.4 11 in dia-
meter and had stud-like microvilli (Fig. 2).
Although these inorphological differences
between the two cell types are distinct, it is

not known whether thesc differences are

related to the functions of the two cell types.
Peripheral lymphocytes had an average dia-
meter of 4.0 11 and about 500 of them had
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FIGURE I. Scan, ,,'"g electron 713ic, og, @ph of ch, their
thy, ,, ocytes shoaltitg s, "@0th $1, dace

FIGURE 2. Ly, "phocytes 1707/2 the burs@. Most cells
hatie stud-!,^e micro"i\i.

FIGURE 3. Peripheral lymphocytes fro, " a chicke, ,
'60/1t half the lymphoid cells hot^e ,"@"y, long ,"tt, 0-
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many, long microvilli (Fig. 3). Their inorpho-
logy was more like that of bursa cells than
thymocytes. Cells resembling bursa cells
are not likely to be cells other than lymphocytes
because more than 90', of our preparation of
white blood cells was lymphocytes. However,
it is not known whether in chickens these cells

are derived from bursa cells. Leukemia cells,
1104B and X5 had numerous microvilli.

These cells were 5.0 to 7.0 A in diameter and
appeared just like peripheral lymphocytes with
numerous microvilli (Fig. 4, 5). X5 line
cells occasionally had an irregular shape. The
two lymphoid cell lines derived from Marek's

FIGURE 4. Let, hernia cells, 7704B. Cells are inst
Inae e, i hero! ,"icyot, illo, ,s lymphocytes

.5/1 .

FIGURE 5. Leafhe, min cells, X5. Cells h@"e many,
long ,,, icyo"ill,

FIGURE 6. MOB-7.1ymphoid cells den, ed from a
ch, then gutth Marek's d, ^ease lymphoma. Cells hat^e
a few, long microt!illi. Some cells hat'e a rel@ti"e!y
$,"@0th $1,110ce

, 5/1 ,

FIGURE 7. MSB- I, Marek's d, ^ease lymphoma cells
Most cells hone leaner ,"icyoui!!,^fro, , Jewke, "in ce"s.
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disease lymphomas, I\10B-I and MSB-I, ITad
fewer microvilli than leukemia cells and were

5.0 to 8.0 I. , in dinm. to (Fig. 6.7). Ab. ut on.
third of the NIOB-I line cells and some of the
I\IsB-I line cells had a sinootlt surface. How-

ever, some cells of the NIOB-I line were
attached by long microvilli to other degenerated
cells.

The four lymphoid cell lines examined may
be considered to be bursa dependent cells
(B-cell) from the presence of microvilli on
them. The two lymphoid cells derived from
INlarek's disease lymphoma Ina^ contain T-
cells because these two lines were not cloned.

However, the microvilli of these cells differed
from those of bursa cells in being much longer
and frequently much more ITUmerous, although
they resembled the microvilli of peripheral
lymphocytes. To clarify this point, T antigen
on these cell lines were examined. Rabbit

anti-chicken thymocyte globulin (Microbio-
logical Associates Inc. , Maryland) was con-
jugated with fluorescein ISOthiocyanate as
nest"ib, d *I^*wh. re (Akiy"in" at a1. , 1973).

As shown on Table I this serum gave a
positive reaction with most viable thymocytes
but with only 5 to 10V, of the spleen cells and
bursa cells. Neither MOB-I nor MSB-I

cells stained with this serum. This result

supports the results obtained with SEM.
However, it has been observed that T or B
antigen is attenuated or lost during aging
(P, tw. row^ki, 1971) co MOB-I and MSB-I
cells may have very low concentrations of T

antigen because they were derived from about
50 day old chickens. At any rate, NIOB-I and
MSB-I do not have the characteristics of

typical T-cells. To determine the origin of
lymphoid cells, the functions of microvilli
must be clarified.

TABLE I. Dr'styz'button of cells how'rig thy, "us-
specific a"tt:gen

Treatment"

REFERENCES

Anti T scrum

Source of
cells"

Akiyama, Y. , M. Naito, and S. Kat0. 1973. Cell
surface antigen and viral antigen of AJarek's dis-
ease virus in lymphoid cells of the spleeiT from
chickens inoculated \\, ith virulent strains. Biken

I. 16: 91-94.

Altiyama, Y. , and S. Kat0.1974. Two cell lines
from lymphomas of Marek's disease. Biken I
17: 105-116

Basten, A. , I. Sprent, and I. F. A. P. Miller. 1972
Receptor for antibody-antigen complexes Lised to
separate T cells from B cells. Nature 235 : 178-

MOB-I

MSB-I

1104B

thymus I

thymus 2

butsa I

bursa 2

spleen I
spleen 2

Fluorescence

positive
cells (%)

" FITC conjugated anti T serum was added to cell
suspensions in I{anks' solution and kept at 37 C
for 15 min. After staining cell suspensions were
washed twice with Flanks' solution

" Organs were prepared from 35 day old chicl<ens

o

o

o

98

86

4

9

8

4

ACKNOWLEDGEMENTS

We wish to thanl< Mr. H. Suzuki, Mr. M. I{asega\\, a
and M"s. M. Nagasaw" (IEOL Ltd. , Tokyo) for
tlTelr valuable technical assistance. This worl< was

supported in part by a Scientific Research Grant
from the Ministry of Education

196 BIKEN JOURNAL V01. 17 No. 4 1974

180

Forget, A. , E. F. Potworowski, G. Richer, and A. G.
Borduas. 1970. Antigenic specificities of bursal
and thymiclymphocytes in the chicken. Tmmuno-
logy 19 : 465468

Hibara, H. , T. Shimizu, and H. Yamamot0. 1974.
Establishment of tumor cell lines cultured from

chickens with avian lymphoid Ieukosis. Quarterly
of National Institute of Animal Health. 14:

No. 4, in press
Lay, \\'. H. , H. F. Mendes, C. Blanco, and V. Nas-



senz\^eig. 1971. Binding of sheep red blood cells
to a large population of human lymphocytes
Nature 230: 531-532

Lin, P. S. , S. Tsai, and D. F. H. \\, allaclt. 1973a
p. 438-440. 111 E. Genach led. I Second Trite"-
national Symposium on Metabolism and IViem-
brane Permeability of Erythrocytes, Thrombocytes
and Leukocytes. Georg Thieme \yenag, Sttitt-
gart

Lin, P. S. , A. G. Cooper, and H. H. \\JOTtis. 1973b
Scanning electron microscopy of human T-cell
and B-cell rosettes. N. Engi. I. Med. 289 : 548-
551

\us senz\\'eig, V. , C. Vianco, P. Dul<or, and A. Eden
1971. Receptors C, on B lymphocytes : possible
role in the immune response, p 73-82. 111 B

Am OS led. l Progress in Immunology. Academic
Press, New York

Playfair, I. H. L. 1971 Cell cooperation in the iru-
Clin. Exp. Tmmun01. 8 : 839-in une response

856

RatT, AT. C. 1969. Theta is onntigen as a marker of
thymus-derived lymphocytes in nTice. I. .Tature
224 : 378-379.

RaH, A1. C. , S. Nase, and N. A. Niltchison. 1971.
Mouse specific bone marrow-derived lymphocyte
antigen as a marker for thymus-independent Iym-
phocytes. Nature 230: 50

\\, ioland, A1. , D. Sabolovic, and C. Burg. 1972
ElectroplToretic mobilitIes of T and B cells. Na-
tLire 237: 274-276

SHORT Cowc:<ICATio\ 197


	bkj17_04_193.pdf
	bkj17_04_193a.pdf



