structure was found located near the outermost layer of
the body membrane (figure 2). The intermediate dotted
layer of the body membrane appeared to be discontinuous
at sites of saccule location (figures 2 and 3).

The spherical membrane-bound bodies found in the meta-
physeal trabecular bone tissue of the tibia of mice oc-
curred mainly in osteoblasts and occasionally in preosteo-
blasts. They were not observed in capillary endothelial
cells, osteoclasts and osteocytes. All bodies were located
freely in the cytoplasmic matrix of cells. Continuities of
the limiting body membrane with the limiting membrane
of the cell within which a body was located were never
detected.

Discussion. The bodies described in the present study are
similar in their ultrastructure to those which several
authors have found in cells from various normal or neo-
plastic tissues of hamsters®, rats3, rabbits? 7, sheep® and
men? 4, The structures have been observed in luteal cells
of the ovary? cells of the membrana granulosa of the
ovarian follicle 3, cultured cells from a small-cell carcinoma
of the adrenal cortex?, keratinizing cells of the wool
follicle?, cells of estrogen-induced renal adenocarcinomass$,
cells of vitamin A acid-treated keratoacanthomas? and
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Fig. 4. An intracytoplasmic in-
clusion body is found in close con-
tact with a mitochondrion and in
the vicinity of the nucleus, a part
of which is seen in the upper left
corner of the picture. The granular
core of the body is separated from
the pentalaminar limiting body
membrane by an electron-lucent
halo (x 120,000).

periosteal cells of normal and lathyritic femurs$. Such
inclusion bodies have not, to our knowledge, yet been
reported as occurring in bone cells from the proximal
tibial metaphysis of normal mice.

It has been presumed that the spherical structures might
originate from intercellular gap junctions by bulging of
such junctions into the cytoplasm of cells and by pinching
off of the invaginations from the cell membranes?2 358,
According to this postulated development, a so-called
annular gap junction must contain a portion of the cyto-
plasm from an adjacent cell? 35 The functional signifi-
cance of such a cell-to-cell transfer of cytoplasmic com-
ponents remains obscure at present.

Since the greatest number of intercellular gap junctions
are found between osteoblasts in active bone formation !,
it is speculated that the so-called annular gap junctions,
which we found predominantly in apparently protein-
synthesizing osteoblasts, may also be somewhat asso-
ciated with osteogenesis. In this respect, it should be
emphasized that the so-called annular gap junctions pre-
sent in metaphyseal bone cells contained mainly granules
resembling ribosomes on which protein synthesis nor-
mally takes place.

Turnover of 5-hydroxydopamine in adrenergic nerves

Ph. Gordon-Weeks1

Department of Anatomy and Embryology, University College London, Gower St., London W.C.7. (England), 19 July 1976

Summary. In adrenergic nerve endings of the guinea-pig vas deferens the population of small granular vesicles in-
creases from 199%, in control animals to 80-909, 1-3 h after the administration of 3-hydroxydopamine, and gradually
declines to control values in 10 days. Large granular vesicles were also loaded but the loss of enhanced granunlation was

more rapid than in the small granular vesicles.

The osmiophilic false-transmitter 5-hydroxydopamine
(5-OHDA) has been used as a specific electronmicro-
scopical marker for adrenergic nerves2-%, and to investi-
gate the storage of transmitter within the adrenergic
neurone’~%, In the present experiments the time-course

of the uptake and loss of 5-OHDA into synaptic vesicles
of adrenergic nerves innervating the vas deferens has
been studied.

Adult male guinea-pigs weighing 400-460 g were given
5-OHDA HCI (Sigma, 170 mg/kg in 1 ml isotonic saline
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containing 17 mg L-ascorbate, i.p. on 3 occasions sepa-
rated by 4 and 16 h). Control animals were given L-
ascorbate only. The animals were killed by cervical dis-
location and exsanguinated at various times after the
final drug administration. The vas deferens was fixed
with 59, glutaraldehyde buffered to pH 7.4 with 0.1 M Na
cacodylate and postfixed in 29, 0OsO, in cacodylate
buffer. Tissue blocks were stained with saturated aqueous
uranyl solutions, dehydrated and embedded in Araldite.
Thin sections cut on glass knives were stained with lead
citrate and viewed in a Philips 300 or 301 electron micro-
scope.

4 tissue blocks from the middle third of both vasa defer-
entia were prepared from each animal. From each block
thin sections were cut and 235 varicosities within the outer
longitudinal muscle layer were photographed at x 12,000
onto 35-mm-film and printed to a final magnification of
X 84,000. Varicosities were defined as axonal profiles
(1-2 pm in diameter) containing 20 or more synaptic
vesicles of the small type. For each varicosity photo-
graphed (100 per experimental animal) the ratio of small
granular vesicles to total small synaptic vesicles was
determined.

The vas deferens is known to receive a dual cholinergic
and adrenergic innervation; the longitudinal muscle layer
and the circular layer are both densely innervated by
adrenergic nerves while the major cholinergic input is to
the circular layert. Bundles of adrenergic nerve fibres
penetrate the muscle coat and divide repeatedly to form
individual junctions on smooth muscle cells with a gap
of 20 nm. Adrenergic varicosities were identified by the
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presence of small (50 nm) synaptic vesicles containing a
granule or dense ‘core’ (figure 1)9-10,

In control vas deferens adrenergic varicosities in the
longitudinal muscle layer contained small granular ves-
icles (SGV) which, with glutaraldehyde/OsO, fixation,
accounted for only 19 4 6.8%, (Mean + S.D., n = 100)
of the total small vesicle population. In the circular
muscle layer 36.5 + 3.0% (Mean 4+ S.D., n = 100) of
the small vesicles of adrenergic varicosities were granular.
Small vesicles entirely filled with electron-dense material
were occasionally present in adrenergic endings within
the circular layer in control animals but were rare in the

1 M. R. C. Scholar. I am greatly indebted to Prof. G. Burnstock,
Prof. G. Gray and Dr G. Gabella for helpful advice and criticism.
The technical assistance of J. Barron and G. Barrett is grate-
fully acknowledged.

2 H. G. Baumgarten, A.-F. Holstein and Ch. Owman, Z. Zell-
forsch. Mikrosk. Anat. 706, 376 (1970).

3 J. B. Furness and T. Iwayama, Z. Zellforsch. Mikrosk. Anat.
113, 259 (1971).

4 J. B. Furness and T. Iwayama, J. Anat. 773, 179 (1972).

5 T, Iwayama, J. B. Furness and G. Burnstock, Circ. Res. 26,
635 (1970).

6  H.Wartenberg and H.G. Baumgarten, Z. Zellforsch. Mikrosk.
Anat. 94, 252 (1969).

7  J. G. Richards and J. P. Tranzer, Experientia 25, 53 {1969).

8  J. P. Tranzer and H. Thoenen, Experientia 23, 743 (1967).

9 E. de Robertis and A. Pellegrino de Iraldi, Anat. Rec. 739, 299
-(1961).

10 E. de Robertis and A. Pellegrino de Iraldi, J. biophys. biochem.
Cytol. 70, 361 (1961).

Fig. 1. Adrenergic variocosities in the outer longitudinal muscle layer of the guinea-pig vas deferens. 4 Control. B 1 h after 5-OHDA., C 24 h.

D 48 h. x 54,000, bar line {D) 0.1 pm.
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longitudinal layer. Following 5-OHDA both large and
small vesicles contained highly electron-dense material
which filled the entire vesicle (figure 1)8. The diameters
of these vesicles were greater than those of controls
(control: 50 + 6 nm, 5~OHDA: 52 4 5nm, mean diam-
eter 4+ S.D., n = 60) confirming previous observations8.
Figure 2 shows the percentage of SGV’s in adrenergic
nerves in the longitudinal muscle layer of the vas deferens
at various times after the final administration of
5-OHDA. At 1-3 h 80-909, of the small synaptic vesicles
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Fig. 2. Graph showing the change in the SGV percentage in adrener-
* gic nerve terminals in the outer longitudinal muscle layer of the
guinea-pig vas deferens after administration of 5-OHDA. Ordinate:
SGV percentage, abscissa: time (days). Vertical bars represent 1 SD
(variability among different terminals). The value at time zero
represents. the control (continuous line} and its SD (broken line).
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were of the granular type as compared to 199, in controls.
At these times the large granular vesicles were also
loaded. In time the percentage of SGV’s steadily declined
until at 10 days the percentage of SGV’s was similar to
that of controls (figure 2). Parallel to their decline in
number the SGV’s showed less prominent granules and
completely filled vesicles became rare. The percentage of
large granular vesicles showing enhanced granulation
decreased at 24 h and were rarely encountered at 48 h
whereas the percentage of SGV’s with completely filled
matrixes began to decrease at 72 h and few were encoun-
tered at 144 h.

Following 5-OHDA the qualitative changes in the granu-
lation of the synaptic vesicles in adrenergic nerves in the
circular layer were similar to those in the longitudinal
layer, although in the former the decline in the SGV
numbers took place more slowly; this is true for both the
large and small synaptic vesicles. At 72 h SGV’s having
completely filled matrixes were frequently encountered
in the circular layer but rare at this time in the longitu-
dinal layer.

Treatment of animals with reserpine (Sigma, 2.5 mg/kg in
1 ml isotonic saline containing 209, L-ascorbate, i.p.) 24
and 4 h before 3-OHDA resulted in a much lower
(20-3094,) percentage of SGV’s than after 5-OHDA alone.
Paradoxically, however, in animals given reserpine alone
(2.5 mg/kg 24 and 4 h before death) although the ma-
jority of small vesicles had no core, 5-10%, had electron-
dense matrixes which entirely filled the vesicle.

Effect of early bursectomy on allocrafts survival in chicken

E. L. Medina and E. Pederneral

Departamento de Histologia y Embriologia, Facultad de Ciencias Medicas, Universidad nacional de Rasario,

Rosario (Argentina), 14 May 1976

Summary. Surgical bursectomy in chicken at 62 h of incubation produces a delay in skin allograft rejection, whereas
later bursectomized chickens show normal rejection time. It is proposed that the Bursa of Fabricius in early stages of
development influences the development of cellular immunity.

The primary lymphoid organs in the chicken are the
thymus and the bursa of Fabricius. Both are lympho-
epithelial organs where development of lymphoid stem
cells into T and B lymphocytes respectively occur. The
thymus is responsible for the cell-mediated immunity
mechanisms such as graft rejection, and in addition thy-
mus derived cells can act as suppressor or helper cells in
antibody production. Late surgical bursectomy, chemical
or hormonal procedures have been applied to determine
the role of the bursa. Chickens in which the bursa has
never functioned are unable to produce antibody. The
results of surgical bursectomy vary with the age of the
animals when bursectomy is performed. It has been
shown that bursectomy, if not combined with sublethal
irradiation, must be performed before the 18th day of
incubation to result in complete agammaglobulinemia
and lack of plasma cells and germinal centersZ.

Surgical bursectomy at hatching does not measurably
influence cellular immunological functions? 4. Considering
that the bursa exports cells to the thymus earlier in
embryonic life, it is possible that thymus function is af-
fected by the bursa.

The aim of the present paper was to establish whether
very early surgical bursectomy by impeding cell migration
or other early humoral interactions between bursa and
the thymus can influence the development of cell medi-
ated immunity mechanisms.

Hy-line fertile chicken eggs were maintained at 38.5°C in
a forced air incubator. . All embryos were surgically
bursectomized or sham-operated at 62 h of incubation
(stage 17 Hamburger-Hamilton)5. Surgical bursectomy
was performed under aseptic conditions by ablation of
the tail bud caudally to the leg buds, according to the
technique described by Fitzsimmons et al.’. Sham-
operations were done following the same surgical steps
with the exception of bursa ablation. In all, a total of 17
successfully bursectomized (Bx) and 21 sham-operated
(Sh) chicken embryos were used in these experiments.

The chickens were skin-grafted within 24 h of hatching.
Full-thickness grafts, 10 X 10 mm in size, were removed
from middorsal region of chicken donors and placed in
similar sites on each Bx and Sh chicken. Histoacryl was
applied to hold the grafts in place. The transplants were

1 The authors are indebted to Miss Nelly Pérez Jimeno for her in-
valuable technical assistance.

2 M. D. Cooper, W. A. Cain, P. J. Van Alten and R. A, Good, Int.
Arch. Allergy 35, 242 (1969).

3 M. D. Cooper, R. D. A. Peterson, M. A. South and R. A. Good,
J. exp. Med. 723, 75 (1966).

4 R. L. Aspinall, R. K, Meyer, M. A. Graetzer and H. R. Wolfe,
J. Immun. 90, 872 (1963).

5 V. Hamburger and H. L, Hamilton, J. Morph. 88, 49 {1951).

6 R. C. Fitzsimmons, E. M. Garrod and 1. Garnett, Cell: Immmun.
9, 377 (1973).



