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Histochemical Demonstration of Adrenergic
Fibres in the Smooth Muscle Layer of Media
of Dorsal-Pedal Artery in Dog

On the basis of physiological studies, the distribution
of adrenergic vasoconstrictor fibres to different sections
of the vascular bed has been postulated by many in-
vestigators!. By contrast, the recent reports with electron
microscope deny the existence of the adrenergic nerves
in the media of arteries®®. The histochemical studies with
a fluorescence method* have also been unable to show
adrenergic fibres in the media5-®.

In the course of experiments to investigate the mode
of distribution of adrenergic fibres in different vascular
regions in the body, we have been able to find a specific
fluorescent material representing catecholamines in the
muscle layer of the media in the dorsal-pedal artery of dogs.

Forty dogs, weighing 10-20 kg, were used. Small tissue
specimens of the dorsal-pedal artery were biopsied from
animals anaesthetized with sodium pentobarbital (25
mg/kg, i.v.). Immediately after excision, the specimens
were freeze-dried; treated with paraformaldehyde, em-

Specialia

ExpERIENTIA 23(10

bedded in paraffin, sectioned (5-7.5 g thick) and mounted
for fluorescence microscopy, as described elsewhere®?0.
Sections, adjacent to those which were exposed to para-
formaldehyde for fluorescence microscopy, were stained
with hematoxylin-eosin or Weigert's elastin.

To intensify the fluorescence of the artery, dogs were
treated with noradrenaline (50 pg/kg, i.v.) at various time
intervals before excision of specimen. Some animals were
given reserpine (0.3 mg/kg 3 times, i.p.) to deplete cate-
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Fig. 1. Dorsal-pedal artery of dog. Cross section.
Several bundles of fluorescent adrenergic fibres
are present in the media of the artery. Fluorescence
microphotograph. x 128.

Fig. 2. Dorsal-pedal artery of dog. Cross section.
No specific fluorescence of the adrenergic fibres are
found in the smooth muscle layer of the media of
the artery, after lumbar sympathectomy. Fluores-
cence microphotograph. x 128.
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cholamines and test the specificity of the observed fluo-
Tescence. In 10 dogs, chronic resection of the paravertebral
Sympathetic trunk at the level of L2 to L7 was performed

10 days Previously to abolish the fluorescence of the
Sympathetic nerve fibres. To differentiate the catechol-
amine fluorescence from non-specific autofluorescence,
Sections were treated with sodium borohydride 12,

. Treatment with formaldehyde gas of freeze-dried sec-

tions of the dorsal-pedal artery of normal animals pro-
duced a strong, specific greenish fluorescence. The fluo-
Tescent material was seen to penetrate from the adventitia
to smooth muscle layer of the media. However, no specific
fluorescence was traced to the inner layer of the media.
The elastic tissues of the adventitia showed an intense
8reenish autofluorescence, and a bright specific fluores-
cent material was found only near the border to the
media (Figure 1).
_ The specific fluorescence in the media was increased
In number and intensity after the injection of nor-
adrenaline. Such an effect of noradrenaline lasted for at
least 30 min,

Injection of reserpine or chronic resection of sympa-
thetic trunk resulted in a complete disappearance of
Specific fluorescence in the smooth muscle layer of the
media. Concomitantly, fluorescence of the adventitia also
Somewhat paled in the greenish tone, as compared with
that of untreated animal (Figure 2). Treatment with
sodium borohydride affected the fluorescence of media
and adventitia, in a similar way to reserpine or sympa-

ectomy,

_It is noteworthy that catecholamine-fluorescent nerve
fibres are detected to penetrate through the muscle layer
of the media in the dorsal-pedal artery, the vascular bed
Wwhere large-sized arteries transit to small-sized muscle
arteries. Such a situation occurs in the forelimb arteries

Zur statistischen Verteilung von
Generationszeiten

Durch Synchronisation sich gleichzeitig teilende Zell-
ulturen gehen békanntlich sehr schnell wieder zu asyn-
Chroner Vermehrung iiber. Die Ursache dafiir liegt in
CIner Variation der Zeitdauer, die von Teilung zu Teilung
verstreicht, der Generationszeit T der einzelnen Zellen.
Uber die Art der statistischen Verteilung dieses Inter-
Va,lis herrscht trotz detaillierter Untersuchungen und viel-
faltiger mathematischer Uberlegungen keine Einigkeit.
Ghrend manche Autoren die Normalverteilung an-
Behmen2, haben die meisten anderen die Asymmetrie
der Haufigkeitskurve, d.h. das Nichtzutreffen der Gauss-
Schen Normalverteilung erkannt3-¢. KUBITSCHEK hat in
den letzten Jahren daher vorgeschlagen, statt dessen eine
Srmalverteilung des reziproken Wertes der Generations-
Zelt, der Generationsrate 17 anzunehmen® Die Ent-
Scheidung, welche Art der Verteilung vorliegt, ldsst sich
aber allein graphisch — mit Hilfe entsprechender Wahr-
Scheinlichkeitspapiere — nicht treffen.
Merkwiirdigerweise ist die im biologischen Bereich so
dufig vorkommende logarithmisch-normale Verteilung
Srst kiirzlich in einer ausfithrlichen Arbeit von ScumIp?
n Erwigung gezogen worden. Mit Hilfe der Maximum-
LI}“elihood~Method wurde bei der Regressionsanalyse die
h Ute der Anpassung der angenommenen Verteilung von
IT bzw. log T an experimentellen Daten gepriiff. Die
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of dogs as well*? (unpublished observations}. With the
use of a silver impregnation technique on hyaluronidase-
treated blood vessels, Kimura and coworkersi®? found
the existence of thick undulated nerve fibres in the media
of the common carotid artery and abdominal aorta of
dogs. From the results of denervation experiments, they
have concluded that these thick nerve fibres are the in-
trinsic afferent nerves of the vascular wall, and that
slender fibres which form the network running in the
media and remain resistant to denervation are autonomic
efferent fibres. The physiological significance of adren-
ergic fibres penetrating through the muscle layer in
occasional arteries needs further study.

Zusammenfassung. Befunde bei Hunden mittels histo-
chemischer Fluoreszenz erbringen den Nachweis des Ein-
dringens von Catecholaminfluoreszenz-Nervenfasern in
die glatten Muskelschichten der Media in der Arteria
dorsalis pedis. Die Ergebnisse sind histochemisch, pharma-
kologisch und chirurgisch unterbaut worden,
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mit einem Computer gewonnenen Ergebnisse zeigen, dass
bei allen 5 aus der Literatur entnommenen Messreihen
die logarithmische Verteilung von T akzeptabel ist,
wihrend die 1/7-Verteilung nur in 3 von 5 Fillen zu-
treffen kénnte. D h. der logarithmischen Normalverteilung
kommt am ehesten eine allgemeine Bedeutung zu.

Ein weiterer Hinweis auf die gréssere Wahrscheinlich-
keit der logarithmisch-normalen Verteilung von T ergibt
sich bei graphischer Darstellung. Die 1/7-Verteilung fiihrt
zu einer ausserordentlich grossen Streuung bei kurzen
mittleren Generationszeiten (grossen  1/7-Werten), da-
gegen zu sehr steilen Funktionen bei langem Verdop-
plungsintervall (Figur 1). Der Unterschied in der Steilheit
der verschiedenen Verteilungen ist jedoch gering und un-
abhingig von der mittleren Generationszeit, wenn eine
logarithmisch geteilte Abszisse gewidhlt wird (Figur 2).
Es ist bemerkenswert, dass dies fiir die verschiedensten
Teilungsprozesse gilt: fiir die von Bakterien, von amito-
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