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PREFACE

Following the last Proceedings of the Annual Meeting of Muscular Dystrophy
Research Group, 1978, 1979, “Current Research in Muscular Dystrophy, 1980 is
published.

This volume contains not only the abstracts of the papers presented at the Annual
Meeting of the Clinical Research Group of Muscular Dystrophy in 1980, but also
some of the research works performed during past three years.

Meanwhile, a real progress has been made in the fields of the genetic, clinical,
morphological and metabolic aspects of the disease and this may lead to the under-
standing of the fundamental defects. Still, we have to emphasize that these and other
discoveries, while they are significantly advanced and certainly very encouraging, are
by no means final.

Lastly, I as the chairman of this Research Group, would like to express my
sincere appreciation to the Ministry of Health and Welfare, National Center for
Nervous, Mental and Muscular Disorders, and Muscular Dystrophy Association of
Japan for persistent financial support to this Research Group for three years.

My thanks are also due to Dr. H. Sugita, the co-editor, who has made it possible
to publish this report.

Kazuo Miyoshi

March, 1981
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Muscular Dystrophy Group

EARLY MORPHOLOGICAL CHANGES IN DYSTROPHIC CHICKEN MUSCLES
Yoshigoro Kuroiwa, Shinji Ishimoto, Ikuo Goto and Michiya Ohta*

Department of Neurology and Department of Neuropathology*, Neurological Institute, Faculty of Medicine,
Kyushu University, Fukuoka

We previously reported!) that early morphological changes appeared in PLD muscles at 1 week after
hatching and these changes became more prominen_f at 3 weeks after hatching. This time, we studied the
caveolae on the plasma membrane surface of the superficial pectoral muscles at various stages after
hatching in control and dystrophic chickens.

Materials and methods

We used the superficial pectoral muscles, white fibers, of control (line 412) and dystrophic chickens
(line 413) at 1 day, 1 week and 3 weeks after hatching. For the freeze-fracture EM study, the muscle
specimens were routinely fixed in 2.5% glutaraldehyde and cut into l-mm cubes following fixation.
Then, the blocks were immersed in 25% glycerol. These specimens were frozen by immersion in liquid
nitrogen. They were fractured and shadowed with platinum and carbon in a freeze-fracture device oper-
ated at —115°C and beneath 1 X 10-¢ Torr. Replicas were cleaned in bleach and washed with distilled
water and examined with an electron micro-
27 €D c o c D scope, 200-micron square areas representing a
* total sampling area were counted in order to

determine average caveolar density.

* - Results (Fig. 1)
. 2 At 1 day and 1 week after hatching, there
was a difference in caveolar density between
control and dystrophic muscles. The distribu-
: tion, shape and size of caveolae were more
. irregular in dystrophic chickens (Fig. 2).There
. were no remarkable differences in caveolar
density between 1 day and 1 week after hatch-
ing. However, the caveolar distribution showed
more random arrangement in dystrophic
muscles, At 3 weeks after hatching, there was
] an increase of caveolar density in dystrophic
. = muscles as compared with control muscles and

5
i

.

.

=)
1
.

numbers of caveolae ( N/ u')

the caveolar distribution was more irregular and
random in dystrophic muscles. In control
muscles, the caveolae were arranged in a regular
5 pattern. There were no remarkable changes in

| day | week 3 weeks caveolar density of control muscles at 1 day,
1 week or 3 weeks after hatching.

Stage of posthatching

C : Control D : Dystrophy
Discussion

The caveolae are considered to be either

Fig. 1 CHANGES OF CAVEOLAR DENSITY pinocytotic vesicles or T-system openings.
(total sampling areas: 200 um?) There were no obvious changes in dystrophic

—10 —



muscles at 1 day after hatching in our
previous study, while the changes of
caveolar density, distribution and size
were already seen at 1 day after hatch-
ing in dystrophic muscles. This study of
caveolae is considered to be more useful
for detecting the early morphological
changes of the dystrophic process.

References
1) Kuroiwa, Y., Ishimoto, S., Goto, I. and
Ohta, M.: Early morphological changes in
dystrophic chicken muscle. Proceedings of
Ann. Meet. of Muscular Dystrophy Res.
Group., p. 12, 1978 and 1979.

Fig. 2

(C) P face of muscle plasmalemma from a 1 day old normal chicken.
The caveolar distribution has a regular pattern. X 21.000

(D) E face of muscle plasmalemma from a 1 day old dystrophic
chicken. The caveolar distribution is more random and the

distribution and size are more variable than in control chickens.
X 40.000

oo ] =
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MORPHOMETRIC INVESTIGATION OF DEVELOPING MUSCLES OF DYSTROPHIC CHICKEN
WITH SPECIAL REFERENCE TO THE POSTERIOR LATISSIMUS DORSI MUSCLE

Haruomi Nakamura, Mami Kotani, Kuniyasu Takada and Kenji Imaoka
Division of Neuropathology, Institute of Neurological Sciences, Tottori University School of Medicine, Yonago

The posterior latissimus dorsi muscle (PLD) is a well-known affected muscle in the dystrophic
chicken of line 413, it is in striking contrast to the healthy appearance of the anterior latissimus dorsi
muscle (ALD), and has various beneficial points for experimental procedures. This investigation was
designed to measure the number and diameter of muscle fibers in order to gain some basic morphological
data for PLD in comparison with those for ALD, superficial pectoralis (PS), biceps brachii (BB) and
gastrocnemius muscle.

Materials and methods

The PLD and ALD muscles were removed as a whole from dystrophics at 3, 5, 8 and 16 weeks after
hatching and small strips of the PS, BB and gastrocnemius muscles were obtained from dystrophics at
5,12, 19, 26 and 33 days after hatching, and also from age-matched controls. In order to calculate the
total number of fibers in PLD and ALD, the images of each muscle trunk were reconstructed from many
pictures of paraffin cross sections after fixing in paraformaldehyde solution. The diameters of about
500 muscle fibers were measured at random on magnified microphotographs of each case. For the PS,
BB and gastrocnemius muscles, cryostat sections were used for measurement of fiber diameters. The data
were evaluated by statistical analysis.

Results

Table 1 shows the mean value and standard deviation of the total number of PLD muscle fibers in
each group. The total number at 3 weeks after hatching was about 9,800 in dystrophics, corresponding
to 2.5 times the value for ALD muscle fibers (about 3,700), but showed no significant difference from
the controls. The total number of fibers had a decreasing tendency in the following stages of dystrophics
and had diminished definitely at 16 weeks. On the other hand, the total numbers of fibers in the
dystrophic ALD muscles were 3,772.0£712.5, 3,410.3 £ 506.8 and 3,356.0 £ 140.6 at 3, 5 and 8 weeks
of age, respectively, showing no significant difference from controls.

The mean muscle diameters of PLD increased gradually in developing stages without a significant
difference between dystrophics and controls until 8 weeks of age, and the mean value was about 42 um
at 16 weeks in dystrophics, being higher than that of controls (about 30 um) (P < 0.01). The mean
muscle diameters of PS and BB muscles showed higher values in dystrophics than controls after 12 days
of age (P < 0.05). The distribution of muscle fiber diameters was compared using megahistograms of the
diameters of each stage, Large fibers were observed at 3 weeks in PLD of dystrophics, small fibers were

seen additionally at 5 and 8 weeks,

Table 1. Total number of muscle fibers in PLD and many hypertrophic fibers of over

. 60 um in diameter appeared at 16

(W‘l:gis) Control Dystrophic P weeks. No significant change was
3 11,797,0 £ 1,098.7 (n=3) 9,825.0+1,984.1 (n=3) NS observed in the distribution of fiber

5 104967+ 616.9(n=3) 8,042.0£6,112.4 n=3) NS diameters in the ALD muscle. On the

8 9,483.3  2,736.9 (n=3) 6,194.0 £ 1,186.6 (n=3) NS other hand, many fibers became larger

16 12,742.8 + 1,965.4 (n=9) 7,164.8 + 2,465.8 (n=6) <0.005 in diameter than controls after 12
days of age in PS and BB muscles of

dystrophics (Imaoka).

NS : not significant

—12 -



Summary

Morphometric results obtained for the PLD muscle in developing dystrophic chickens can be sum-
marized as follows,

1. The total number of muscle fibers exhibited no significant decrease at 3 weeks after hatching in
comparison with the controls, being about 2.5 times higher than the value for the ALD muscle, and
decreased significantly at 16 weeks.

2. The mean value of fiber diameters was increased at 16 weeks, but not different significantly from
controls until 8 weeks. The fiber diameters showed wide variation after 3 weeks of age compared with
controls.

3. In the PLD muscle the increase in mean fiber diameter and the variation in diameter occurred
later than in the PS and BB muscles. The PLD muscle in developing stages was supposed to be only
mildly damaged in comparison with the PS and BB muscles.

Reference
Imaoka, K.: Morphometric and histochemical observation in developing muscles of dystrophic chickens. Yonago Acta
medica, 23 106-115, 1979.
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INTRACYTOPLASMIC VACUOLATION OF oW FIBERS IN CHICKEN MUSCULAR DYSTROPHY
— PROBABLE EARLY PATHOLOGICAL EVENT INITIATES MASSIVE FIBER NECROSIS —

Ikuya Nonaka and Satomi Okada

Division of Neuromuscular Research, National Center for Nervous, Mental and Muscular Disorders, Tokyo

The main pathological changes in dystrophic chicken include muscle fiber necrosis with an active
regenerating process which is also a characteristic finding in human muscular dystrophy. However, the
evidence of preferential damage to the white muscle, intracytoplasmic vacuolation, a lack of opaque
fibers overloaded by calcium ions in dystrophic chicken lead us to assume that the pathophysiology in
fiber necrosis might be different between human and chicken muscular dystrophy. In addition to the
degenerative changes, a delay in fiber type transformation from the immature aR to the mature aW fiber

Fig. 1A: Proliferative caveolae with a honeycomb structure form-
ing a large vacuole (arrow head) and a vacuolated T-tubule
(v) in an oW fiber from dystrophic PLD. Lanthanum
nitrate staining, X 17,000.
1B: Myofibrillar degeneration and Z-band loss in the vicinity
of a large vacuole with a focal membrane defect (arrow
heads). X 15,300,
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in the dystrophic white muscle has been
shown by histochemical examination
(1, 2). The intracytoplasmic vacuoles
localized mainly in the aW fibers have
been thought to play an important role in
developing fiber necrosis (3). To elucidate
the pathogenesis of fiber necrosis in
dystrophic white muscle, an electron
microscopic study was performed to
correlate histochemical fiber type with
vacuolar formation.

Materials and methods

To examine the electron microscopic
characteristics of each fiber type, the
pectoralis superficialis (PS) and posterior
latissimus dorsi (PLD) muscles were
dissected from both non-dystrophic (line
412) and dystrophic (line 413) chickens
at 2-4 months after hatching. The muscles
were immediately immersed in relaxing
solution at pH 6.8 containing EGTA,
ATP, TRIS and maleate. A teased single
fiber was divided into two segments in
the solution under a dissecting micro-
scope; one for histochemical examination
to identify the muscle fiber type and the
other for electron microscopic examina-
tion. Small pieces of the specimens
obtained from dystrophic and non-
dystrophic white muscles were fixed in
cacodylate buffered 2.8% glutaraldehyde
solution for 2-4 hours. After rinsing in
the same buffer solution, they were post
fixed in s-collidine buffered 1.3% OsO4



containing lanthanum nitrate (Revel and Karnovsky).

Results

In the aW fibers from the PS muscle, the transverse (T) tubules ran at the level of the Z-line which
measured 500-600A in width. Whereas the T-tubules were located at A-I junction in both aR and oW
fibers from the PLD muscle. Since the Z-line in aR fibers measured 800-1000A and that in aW fibers
600-800A, two subtypes of the muscle fibers in PLD were distinguishable by electron microscopy.

When lanthanum nitrate was used for electron microscopic examination, the T-tubules were clearly
demonstrated. The T-tubules in the dystrophic oW fibers appeared to be proliferated forming a honey-
comb to conglomerated structure (Fig. 1A). The small intracytoplasmic vacuoles were stained by
lanthanum nitrate suggesting that they originated from the proliferated T-system. A connection between
the vacuoles and T-tubules or caveolae was also demonstrated by lanthanum nitrate staining.

In the vicinity of the vacuoles with a partial defective membrane, focal myofibrillar degeneration,
Z-streaming, loss of Z-line and vacuolated organelles were recognized (Fig. 1B). On the other hand, the
T-system and myofibrils were well preserved in the aR fibers in which the mitochondria were enlarged
and remarkably increased in number.

Discussion

The present study again confirmed preferential damage to white muscle in dystrophic chicken
(1, 2). Even in the white muscle, only the oW fiber undergoes vacuolar change in association with focal
myofibrillar degeneration. Therefore the degenerative events seem to be expressed once the muscle fiber
has acquired the histochemical characteristics of an aW fiber. The sarcotubular system proliferation may
be the earliest pathological manifestation in the dystrophic process in chicken. The proliferated
T-tubules and caveolae subsequently form large vacuoles by their fusion and/or expansion of unknown
causes (3).

Since the T-tubules are opened to the extracellular space, the vacuoles probably contain high
concentrations of calcium ions. A focal defect of the vacuolar membrane, as shown in Fig. 1B, may
permit calcium influx into the sarcoplasm which activates calcium dependent proteases such as calcium
activated neutral protease (CANP). Digestion of the Z-band by the protease initiates myofibrillar
degeneration followed by massive fiber necrosis with phagocytic invasion., From the present results, it
can be concluded that the proliferative event in the sarcotubular system is a prelude to the :necrotic
process in dystrophic chicken, Understanding the mechanism of the proliferative process may help to
solve the pathophysiology in fiber necrosis in chicken muscular dystrophy.

References
1) Ashmore, C. R. & Doerr, L.: Postnatal development of fiber types in normal and dystrophic skeletal muscle of the
chick. Exp. Neurol., 30: 431, 1971.
2) Nonaka, I., Sunohara, N., Sugita, H. et al.: A histological and histochemical study of chick dystrophic muscle.
Neurol. Med. (Tokyo), 11: 259, 1979.
3) Libelius, R., Jirmanova, I., Lundquist, I. et al.: T-tubule endocytosis in dystrophic chicken muscle and its relation to
muscle fiber degeneration. Acta Neuropathol. (Berl.),48: 31, 1979.
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A RADIOAUTOGRAPHIC STUDY OF THE ACTIVATED SATELLITE CELL IN DYSTROPHIC
CHICKEN MUSCLE

Kimio Oguchi* and Tetsuji Nagata**

* Department of Medicine (Neurology), Shinshu University School of Medicine, Matsumoto
** Department of Anatomy, Shinshu University School of Medicine, Matsumoto

Satellite cells which were first reported by Maurol) were increased in number in myopathies. They
undergo mitosis and are incorporated into muscle fibers and become muscle nuclei.?) Thus satellite cells
are considered to be the source of muscle fibers when the fibers are injured or show degeneration.

In the pectoralis muscle of the dystrophic chicken, many satellite cells are observed. The purpose of
this study was to distinguish the activated satellite cell from the quiescent satellite cell by means of
radioautography using 3H-thymidine and to perform ultrastructural observation of the activated satellite
cell.

Materials and methods

4 dystrophic chickens (line 413) and 4 control chickens (line 412) of either sex aged one day and
21 days after hatching were used. They received 4 times every 6 hr intraperitoneal injections of doses of
22-67 u Ci g body weight of 3H-thymidine. The superficial pectoralis muscle was fixed by immersion in
3% glutaraldehyde for 20 min, postfixed in OgO4, dehydrated in alcohol and propyleneoxide, and
embedded in epon-araldite. 1 um sections and ultrathin (gold-silver interference color) sections were
treated with SAKURA NR M2 or SAKURA NR H2 by the dipping or wire-loop method.?) The speci-
mens were exposed for 4 to 6 weeks in the refrigerator and developed by the LIGOP method.®) For light
radioautography the specimens were stained with toluidine blue and for electron microscopic radio-
autography they were stained with lead citrate.

In light radioautography, we estimated the number of activated satellite cells by the following
labeling index.

numbers of labeled nuclei

X
whole numbers of nuclei LOD

Using an oil lens, 100 different
visual fields were counted.

Results and comments

A light microscope radioauto-
graph shows labeled nuclei readily
(Fig. 1. A). One day after hatching,
the labeling index of control
chickens is 4.59, and that of
dystrophic chickens is 4.19. 21
days after hatching, that of control
chickens is 3.86, and that of
dystrophic chickens is 5.68. At this
stage, the labeling index of dystro-

Fig. 1 A: Light microscope radioautogram of the pectoralis muscle one  phic chickens was higher than that
day after hatching. The nuclei (arrow head) are overlaid with  f the control chickens.
silver grains.
B: Electron microscope radioautogram; the satellite cell nuclei (AC)
are overlaid with silver grains. MF; muscle fiber. autography, the label was found

On electron microscope radio-

= 16 e



only in satellite cells (Fig. 1, B), none of the true muscle nuclei were labeled.

The labeled nuclei of satellite cells (activated satellite cells) had a round, oval or irregular form.
Chromatin in the nuclei of the activated satellite cells showed variation from much to little. The con-
tents of the activated satellite cells also showed variation. In some activated satellite cells, the plasma
membrane of the satellite cell and that of the muscle fiber showed the “foot™ structure. This suggested
that the satellite cell is incorporated into the muscle fiber..

The label is also found on the nuclei of the satellite cells undergoing mitosis,

The cytoarchitectural characteristics could not be used to differentiate the activated satellite cells
from the quiescent satellite cells in the early stage.

References

1) Maruo, G.: Satellite cell of skeletal muscle fibers, J. Biophys. Biochem. Cytol., 9: 493, 1961.

2) Moss, F.P. & Leblond, C.P.: Satellite cells as the source of nuclei in muscles of growing rats. Anat. Rec., 170: 421,
1971.

3) Yoshida, Y., Murata, F., Ohno, S., et al.: A modified wire-loop method for quantitative electron microscopic radio-
autography. Histochemistry, 57: 93, 1978.

4) Murata, F. & Nagata, T.: LIGOP method: Qur experience of a new development method for the electron micro-
scopic radioautography.

IGAKUNO AYUMI. 113: 896, 1980.
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TROPHIC EFFECTS OF SYMPATHETIC GANGLIA ON NORMAL AND DYSTROPHIC CHICK
SKELETAL MUSCLES IN TISSUE CULTURE (2) — ACETYLCHOLINESTERASE AND
CATECHOLAMINE STAINING —

Hiroshi Tsukagoshi*, Takayoshi Kobayashi** Katsuhiko Kayanuma** Yasunobu Handa*** and
Yoshifusa Shimizu**#*

* Department of Neurology, Faculty of Medicine, Tokyo Medical and Dental University, Tokyo
** Department of Medicine (Neurology), Shinshu University School of Medicine, Matsumoto
*%* Department of Anatomy, Shinshu University School of Medicine, Matsumoto

We have reported that the muscles from dystrophic chick degenerated earlier than those from
normal chick in single cultures. In co-cultures of the muscles and the sympathetic ganglia, the muscles,
either the normal or the dystrophic ones, were maintained for a longer time than those in single cultures.
In co-cultures of them, a bridge was formed with abundant muscle and sympathetic nerve fibers between
both explants. Some of the nerve fibers terminated on the muscle fibers where the acetylcholinesterase
activity positively appeared (1). The present study aimed to clarify the relationship between cholinergic
and adrenergic fibers in co-cultures of various combinations of the muscles and the sympathetic ganglia
using histochemical techniques.

Materials and methods

The pectoral muscles from normal and dystrophic chick embryos of 11 days old and the cervical
sympathetic ganglia from those of 13 days old were used as materials. Fragments of the muscles and the
ganglia were explanted alone or together with special separation of about 2-3 mm on collagen coated
cover slips. Combinations of the tissues were as follows: A, normal muscle (NM); B, dystrophic muscle

Fig. 1-A: Co-culture of the normal muscle (for 7 days) and
the normal sympathetic ganglion (for S days).
AChE activity appears on the sarcolemma, form-
ing crescents (arrows show sympathetic nerve
fibers) AChE staining by Nakamura’s rubeanic
acid technique. X 490.

B: Co-culture of the normal muscle (for 23 days)
and the dystrophic sympathetic ganglion (for 21
days). A sympathetic nerve fiber runs along the
muscle fiber and terminates at the positive site of
AChE activity on the sarcolemma. Bodian’s silver
impregnation after AChE staining. X 1200.

C: Single culture of the dystrophic sympathetic
ganglion for 13 days. The cytoplasm of sympa-
thetic neurons in the explant shows bright
fluorescence of CA. The glyoxylic acid technique.
X 120.

D: Single culture of the dystrophic sympathetic
ganglion for 13 days. Sympathetic nerve fibers
radiating from the explant show bright fluores-
cence of CA. The glyoxylic acid technique. X 60.

E: Co-culture of the dystrophic muscle (for 17 days)
and the normal sympathetic ganglion (for 15
days). A sympathetic nerve fiber running parallel
with the muscle fibers (M) shows fluorescence of
CA (arrows). The glyoxylic acid technique.

X 260.
F: Co-culture of the dystrophic muscle (for 30 days) and the normal sympathetic ganglion (for 28 days). Sympathetic
nerve fibers run forming a dense bundle between both explants. Bodian’s silver impregnation. X 210.
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(DM); C, normal sympathetic ganglion (NS); D, dystrophic sympathetic ganglion (DS); E, NM and NS;
F, NM and DS; G, DM and NS; H, DM and DS. Cultures were maintained in a humidified air-tight
chamber which was gassed with 3% CO, and 97% air. The fluid medium was changed three times a week.
It consisted of 80% Eagle’s MEM with Hanks’ salts, 5% chick embryo juice, 15% horse serum and 200
u/ml of penicillin. For demonstration of acetylcholinesterase (AChE) activity, the modified Karnovsky-
Roots’ and Nakamura’s rubeanic acid techniques were used. For demonstration of catecholamine (CA),
liquid formaldehyde and glyoxylic acid techniques were used.

Results and discussion

(AchE staining)

In any combination of the muscles and the sympathetic ganglia, positive sites of AchE activity
appeared in the form of dots or filaments along the sarcolemma of the muscle fibers in the bridge
formed between both explants after one to two weeks of culture. This could be demonstrated more in
detail by use of an enhancement medium containing rubeanic acid as compared with use of the modified
Karnovsky-Root’s technique. In this method, the positive sites appeared in the form of crescents (Fig.
1-A) or semicircles.

After three to four weeks of culture, they appeared in the muscle explant and further on the muscle
fibers radiating from the explant. Among the combinations in co-cultures, no prominent difference was
observed in the form and number of the positive sites of AchE activity.

(Bodian’s silver impregnation after AchE staining)

Sympathetic nerve fibers ran along or parallel with the muscle fibers and some of them terminated
at the positive sites of AchE activity on the sarcolemma (Fig. 1-B).

(CA staining)

With the liquid formaldehyde method, the cytoplasm of both large neurons in the explant and small
neurons migrating out from the explant were shown to contain fluorescent granules of CA in cultures of
the sympathetic ganglia. But fluorescence was not induced in the sympathetic nerve fibers. The glyoxylic
acid technique of Furness and Costa yielded good results as compared with the liquid formaldehyde
method. With this method, not only the cytoplasm of both the large and small neurons, but also
sympathetic nerve fibers radiating from the explant exhibited bright fluorescence of CA (Fig. 1-C, D).

In co-cultures of the muscles and the sympathetic ganglia, however, only a few fibers showed
fluorescence of CA along the muscle fibers in the bridge between both explants (Fig. 1-E), although
many sympathetic nerve fibers were shown to exist on Bodian’s silver impregnation (Fig. 1-F).

Patterson et al. showed that the presence of certain nonneuronal cells or conditioned medium of
them had a profound effect on the type of transmitter chosen by the sympathetic neurons (2, 3). From
this point, it is suggested that the sympathetic adrenergic nerve fibers changed into the cholinergic ones
in co-cultures of the skeletal muscles and the sympathetic ganglia.

References

1) Tsukagoshi, H., Kobayashi, T., Kayanuma, K., Komashu, S. and Shimizu, Y.: Trophic effects of sympathetic ganglia
on normal and dystrophic chick skeletal muscles in tissue culture, In “Current research in muscular dystrophy,
Japan™ (The proceedings of the annual meeting of the Muscular Dystrophy Research Group) Tokyo, 1978, 1979,
p- 41. .

2) Patterson, P.H. and Chun, L. L.Y.: The influence of nonneuronal cells on catecholamine and acetylcholine synthesis
and accumulation in cultures of dissocitated sympathetic neurons. Proc. Nat. Acad. Sci. USA 71: 3607, 1974,

3) Patterson, P.H. and Chun, L.L.Y.: The induction of acetylcholine synthesis in primary cultures of dissociated rat
sympathetic neurons 1. Effects of conditioned medium. Dev. Biol. 5§6: 263, 1977.

— 19—






