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As far as | was capable of surveying the literature recently only
A. Abraham (1949) has dealt with the shapes and connective conditions
of the terminations of the depressor in man. He established that the
human aorta arch contains specific sensory end-organs attached by the
means of large neurofibrillary end-plates to the wall of the aorta. This
paper discusses and describes in detail further examinations of these
end-organs.

M aterial and Method.

The investigations were carried out on the aorta arches of indivi-
duals of different age and sex. Among others the aorta arches of the
following persons were examined : of a girl aged 2 months and of women
aged 40, 52, 54, 56, 66, 68, 73, furthermore those of men aged 35, 48, 60
and 65. The material was fixed in formalin. Frozen sections were made
and impregnated by the method of Bielschowsky and subsequently treated
with gold chloride.

Histological Observations.

In the aorta arch of man, particulary in the section where the truncus
brachio-cephalicus arises a fairly well limited sensory area can be found,
in which besides numerous sympathetic fibres also nerve trunks consisting
of thick myelinated fibres with a thick axon run. (Fig. 1.) In some parts
the nerves cover the sensory area to such an extent that at times it resem-
bles a nerve tissue. Often these trunks proceed together to the border
of the adventitia in close proximity, on entering it their fibres imme-
diately begin to diverge and presently the nerve gradually loosens. Later
the fibres diverge far apart, arborise richly, actually interweaving the
adventitia. (Fig. 2.) In the external layer of the adventitia the thick
trunks consisting of thick myelinated fibres spreading very abundantly
over the upper and side wall of the arch can be easily distinguished from
the thin sympathetic fibres proceeding along the rich capillary plexuses..
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Figure 1. Homo : Nerve — trunk and nerve — endings from the wall of the arcus aortae.
Bielschowsky method. Photomicrograph x 200.

Figure 2. Homo : Nerve-fibre from the wall of the arcus aortae. Bielschowsky method.
Photomicrograph x 200.
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Figure 3. Homo : Arcus aortae : Innervation of the adventitia. Bielschowsky method.
Photomicrograph x 80.

Figure 4. Homo : Nerve-fibres from the wall of the arcus aortae. Bielschowsky method.
Photomicrograph x 200.
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(Fig. 3.) The fibres themselves are very characteristic, and can be very
well distinguished from the sympathetic fibres, the more so since they
demonstrate the peculiar and characteristic shape of the fibres of the
vagus. (Fig. 4.

The thick fibres running towards the internal boundary of the ad-
ventitia start to give off their abundant branches about at the middle
of the adventitia area. The arborization, resp. the gradual divergence
continues till the internal boundary of the adventitia where the branching
shows an unusual, in respect to the receptors of the bloodvessels most
particularly characteristic form and extent. (Fig. 5.) The fibres first divide
dichotomically and subsequently the arborization becomes so abundant
and exceptional that it can hardly be described, the more so since the
following figure exhibits it in an adequate manner (Fig. 6.). A particular
and at the same time characteristic feature of these fibres is that the
fibres arising from the branching of the main fibre are in most cases thicker
than the original fibre from which they derive. These secondary, stri-
kingly thickening, strongly varicose fibres thicken still to a great extent

Figure 5. Homo : Nerve-end-arborization from the wall of the arcus aortae. Bielschowsky
method. Photomicrograph x 200.
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Figure 6. Homo : Nerve-end-arborization from the wall of the arcus aortae. Bielschowsky
method. Photomicrograph x 200.

before starting their terminal ramification, interweave many times com-
posing loops presently to proceed into very delicate end-fibres which run
for a long distance and end in the interior border of the adventitia in most
distinctly limited neurofibrillary end-plates with a very lucid structure.
Also in the case of a single branch system these structures are highly
characteristic and exhibit most various shapes and systems. (Fig. 7.)

Not unfrequently, although they do not belong to the common ones,
nerve-pictures can be detected in which three or four nerve fibres of
the same nervetrunk, after having gradually lost their neurilemmas and
myelin sheaths, proceed into a very intensive, but loosely structured
end-coil, the ultraterminal fibres of which are attached to the connective
tissue of the adventitia by means of most varying neurofibrillary plexuses
The fibres emerging from the nervetrunk in a big arch adopt a waved
course on which their varices are strikingly large. The neurofibrils can
also be distinctly detected along the greater part of their course. Fibres
of a fibre of similar structure proceed from the opposite direction and
form on intermingling with the former ones a loose coil in which they
retain their independence, their endings also covering a separate area.
Howover, ultimately we are after all dealing with a very extensive uni-
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Figure 7. Homo : Nerve-end-arborization and end-plates from the wall of the arcus
aortae. Bielschowsky method. Photomicropraph x 500.

Figure 8. Homo : End-organ from the wall of the arcus aortae. Bielschowsky method.
Photomicrograph x 200.
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tary loose coil which can be termed an end-organ and which taking its
structure and extremely delicate and close connexions with the connective
tissue into account, must be considered to be one of the characteristic
receptor forms of the aorta arch. A pecularity of the coil described above
isthat it contains a most strikingly large polyedric varix exhibiting, owing
to the distinctly limited fibres emerging from it, the characteristic features
of a nerve cell. However, this peculiar formation is after all no nerve
cell, because it has no nucleus and no nucleolus. (Fig. 8.)

The arborization of the single receptor is generally very rich and in
most cases quite peculiar. Sometimes a single main fibre may also ex-
hibit most distinctly the limiting sheaths and gives off quite delicate
branches which divide many times, tapering suddenly at different places,
proceeding presently into very delicate neurofibrillary end-plexuses or
end-nets, respectively. It is interesting to note that in the course of the
very fine fibres neurofibrillary nets of various shapes and extention occur
too agreeing in shape as well as in structure completely with the end-
plates. (Fig. 9.)

The collaterals arising in the main fibre ramify sometimes so abun-
dantly that someone who has not seen the preparations might easily assume
that the figures demonstrating these pictures represent reproductions
of several combined sections. However, this is not the case. The walls
of the bloodvessels, particularly those of the sinus caroticus and the
aorta arch are most suitable for a thorough study of the rich arborizations
involving one single section only. This can be explained by the fact of
the end-systems of the receptors being exclusively restricted to the ad-
ventitia of the aorta and sinus caroticus and even there only to the internal
boundary area extending towards the media. Thus if we succeed in com-
pletely smoothing outthe wall ofthe vessel and in cutting the section in its
plane from within towards the exterior, or vice versa, exactly uniformly,
and furthermore in impregnating the sections perfectly we obtain a section
showing the entire branch system of a smaller nerve or nerve fibre with
all its endings exhibiting the system as a whole. (Fig. 10.) A nerve picture
like the one shown on Fig 10. is so elective, lucid, and perfect that every
specialist in this branch of science is convinced at first sight that the wall
of the arteries is probably the only organ of the human body in which
the receptors are attached so abundantly, delicately, closely and on so
large an area to the stimuli receiving and transmitting organ. To be able
to interpret still more precisely the connexions and end-formations —
if this is altogether possible — end-systems in which the end-plates are
still larger, more striking and numerous were examined under very high
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Figure 9. Homo : Nerve-end-arborization from the wall of the arcus aortae. Bielschowsky
method, a. main fibre, b) collateral, ¢c) myelin sheath, d) neurilemma, e) varix,f) neuro-
fibrills, g) end-plate. Microscopically x 900 magnified, photographically diminished
to the fa2*

power magnification. These end-systems involving numerous end-plates
appear to compose at the boundary of the media and adventitia a true
neurofibrillary veil drawing each point of this layer into its operational
circle. Of course, as can be seen from the investigations, this does not
really occur, however, the end-plates lying over, beside and under each
other are so numerous that they compose, also in the case of a complete
lack of correlation, a most remarkable physiological unity.

The dominating character of this physiological unity is still more
remarkable if the endings of a single delicate end-fibre are examined
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under very high power magnification. Owing to the largeness of the end-
plates and the excellent visibility of the neurofibrillary nets, on exami-
nation under high power magnification, this figure exhibits still better

Figure 10. Homo : Nerve-end-arborization from the wall of the arcus aortae. Bielschowsky

method a) collateral, b) end-fibre, c) end-plate. Microscopically ¢ 1350 magnified photo-
graphically diminished to the %.
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than the previous ones the close connexion between the receptor endings
and the host tissue. Such pictures prove in a most convincing manner
that there hardly can be any other area of the peripherical nerve system
in which the close connexion between the host tissue and the nerve system
is so obvious. The numerousness and delicacy of the neurofibrillary plates
and end-plates which are inserted into these extremely delicate branches
reflects most truly the important and exceedingly sensitive physiological
role accomplished by these endings as receptor organs. (Fig. 11.) This
fine, but most clear neurohistological picture interprets the important
part allotted to the receptors and through them to the nervus depressor in
the regulating of the blood pressure, which task they perform together
with the sympathetic system from second to second achieving the utmost
possible limit of sensitiveness.

The aforementioned pictures and other similar ones, which are not
unfrequent in the sections prepared from the walls of the aorta appear
to demonstrate the complete fusion of the neurofibrils and the fibrils of
the connective tissue. However, this is only apparently the case, as a
thorough microscopic examination shows beyond doubt that even the
single neurofibrils are also distinctly limited towards the fibres of the

Figure 11. Homo : Nerve-endplates from the wall of the arcus aortae. Bielschowsky
method. Photomicrograph x 600.
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Figure 12. Homo : Nerve-endplates from the wall of the arcus aortae. Bielschowsky
method, a) end-fibre, b) neurofibrils, ¢) endplates. Microscopically x 2400 magnified,
photographically diminished to the 23
connective tissue. Nevertheless, it can be undoubtedly stated — and this
is so obvios on the figures that it needs no further explanation — that
there extends on the ends of all of the very delicate nerve fibres a com-
paritively large meshed neurofibrillary lattice, the gaps of which are
filled up by the connective tissue, the fibrils of the lattice covering the
connective tissue. Thus the close connexion is evident and the blood
pressure inhibitory role of the receptors functioning as sensitive receptor

apparatus clear. (Fig. 12.)x

1) Figure 12 represents the drawing of the same nerve end-plates which can be
seen on the photomicrograph 11.
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So far, the important branch system of the receptors of the aorta
arch, the various ways of its attachment to the connective tissue and its
extremely delicate endings have been demonstrated, there remain, however,
still two important questions to settle. The first question is: whether
or not the described receptors really belong to the end-branch system of
the nervus depressor. Considering the structure of the aforementioned
branch systems and receptors, as well as the physiological results already
known since a long time this must be answered in the affirmative, although
according to Eberhait—Koch »Beim Menschen bisher Uber den Verlauf
der Aortennervenfasern noch wenig bekannt«.

The second question is to locate the exact histological position of
the receptors described above. Kdstler and Tschermak (1902) found that
the myelinated fibres enter at certain points into the media and lose
their myelin sheaths there. From this fact they assumed that the demye-
linated fibres run further and end in the intima, which is really the place
at which the receptors end. »Diese Vermutung bedarf indessen um so
mehr noch des Beweises, als die Pressoreceptoren im Sinus Caroticus
sicher nur in der Adventitia zu finden sind« can be read in Koch’s book
on this subject. And truly Koch’s doubts proved to be justified. The
precedingly described examinations evidenced beyond doubt that the
receptores are situated in the adventitia only and nowhere else. The
myelinated fibres never enter the media, but on losing their myelin sheaths
all end exclusively in the adventitia, directly in the area where the latter
is attached to the media. Therefore it is of course out of the question
that the intima contains receptors. Such is the exact histological situation,
which in the author’s opinion is quite suffcient and suitable to enable
the receptors to respond by the means of their abundant and very ex-
tended neurofibrillary plate-system to every internal and external
pressure and for them to widen or narrow, according to the just at the
moment prevailing requirement, the lumen of the vessel by connecting
reflectorically the sympathetic fibre system of the media. Consequently
the task of the nervus depressor is not to cause the sinking of the blood
pressure like its name denotes, but to inhibit the blood pressure, hence
it is no more termed »depressor« but aorta nerve — ramus aorticus vagi —
by the more recent literature.

SUMMARY
1. The nervus depressor consists of strikingly thick myelinated fibres which after
entering the aorta arch proceed in several bundles into the adventita. In most cases the
bundles contain very delicate smoothe edged thin fibres too, which on the base of their
structure must be considered to derive from the sympathetic system. The latter run to
the surface layers of the media.
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2. The fibres of the depressor bundles already diverge at the median area of the
adventitia, occasionally crossing one another and after diverging strongly turn to the
other side of the nerve, commencing their abundant arborization towards the inter-
nal border of the connective tissue.

3. The side branches are characterized by their sudden tapering after ramification,
subsequent thickening and proceeding in the shape of most delicate branches with large
varices to the internal border of the adventitia in which they terminate.

4. As contrasted with the statements of Kdster and Tschermak it could be estab-
lished that the fibres exclusively end in the adventitia. Not a single myelinated fibre
enters the media, thus neither the media nor the intima contain receptors.

5. The endings of the fibres, contrary to other sensory nerve terminations, are
very extensive neurofibrillary plates the shapes of which very a great deal and are very
characteristic.

6. The neurofibrils are very distinctly visible in the plates and compose an actual
neurofibrillary lattice, the meshwork of which mostly shows quite peculiar shapes.

7. Since the depressor bundles are numerous, and the single bundles contain many
thick fibres, the fibres of which fall into rich endbranch systems each ending in a large
leaf-like neurofibrillary plate, an almost veil-like neurofibrillary layer extends over the
internal border of the adventitia of the aorta. This veli-like neurofibrillary end-system
explains the two depressor reflexes already observed by Ludwig and Cyon, as well as the
sinking of the blood pressure and the simultaneous decrease of the heart beats.
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OANBHENLWWVE WCCNELOBAHWA MO CTPYKTYPE VI OKOHUYAHWAM
-.NERVUS DEPRESSOR*

A. Abpaxam
3oonoruyecknii U Buonornyecknii MHCTUTYd YH.-Ta T. Cereg

(Pe3tome)

1. HepB penpeccop (»Nervus depressor«) cocTOMT M3 BecbMa TOJMCTbIX MUAMN-
HOBbIX BOJIOKOH, KOTOpble, MOCAe BCTYM/EHUS B ayry aopTbl, HECKO/IbKUMMK My4Kamu
nonagatoT B adventitia. B 60/bLUMHCTBE C/yYaeB nyuku TaKXKe CofepykaT O4YeHb Mef-
KWe, rNagKo OKalMJIeHHble, TOHKNE BOJIOKHA M Ha OCHOBaHWWM WX CTPYKTYpbl, cneayeT
CUMTaTb, YTO OHU MPOUCXOAAT M3 CUMMATUYHOW cuCTeMbl. OHWM MAYT K BEPXHUM C/OSIM
Media.

2. BonokHa ny4ykoB genpeccopa pacxogatca Yxe B MeaunanbHoi o6nactm adven-
titia, MHOTrfa nepekpewmnBadacb Apyr ¢ Apyrom, a nocne CUAbHOro pacxoXpAeHwusa us3rn-
faloTCA Ha APYTry0 CTOpPOHY HepBa W OAHOBPEMEHHO HaduWHaeTCca WUX n3obunbHoe
APEeBOBUAHOE pas3BeTB/eHWE NO HanpaBNeHWK BHYTPEHHUX TpaHWUL COeAWHUTENbHbIX
TKaHeln.

3. BOKOBble Pa3BETB/IEHNSI XapaKTepPU3MpPYTCS BHE3amnHbIM 3a0CTPEHWEM MOC/e
pa3BeTB/IEHUSA, NOC/eAYIOWNM YTOMLLEHNEM W TEM, YTO OHW, B BMAE OCOGEHHO TOHKMX
BETBE C OONbLUMMM Yy3namu, CrefytoT B BHYTpeHHel rpaHu adventitia, rge oHW KoH-
yaroTcs.

4. B NpOoTMBOMOMIOXKHOCTL YTBepXAeHUAM KacTepa u Yepmak, MOXHO 6blno
YCTaHOBUTb, YTO BOJIOKHA KOHYaKTCA MCKAUMTeNbHO B adventitia. Hu eguHoe Muanu-
HOBOe BO/IOKHO He gocTturaeT Media, BcneacTBme 4ero, HM Media, HM Intima, He cogep-
XaT peLenTopoB.

5. KOHLblI BOMIOKOH, B COBEPLLUEHHON MPOTUBOMO/IOXKHOCTM C OKOHEYHOCTSMMN
KOHLUAM [pYyrn CeH30PHbIX HEPBOB, SBASIOTCA O4YeHb pPanpocTepTbiMU  HeBPOPUOPO3-
HbIMM NACTUHKaMK, ()OpMbl KOTOPbIX CU/IbHO PasHOBMAHBLI M OYeHb XapaKTepHb.
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6. HepBHble BOMOKHA MOXHO $ICHO BWAETb Ha MMacTMHKax, rge OHW 06pasytoT
BUJ PELUETKN HepBHbIX BOJIOKOH, CM/eTeHWe KOTOPOM 4acTo MNOKasbiBaeT COBEPLUEHHO
ocobble hopmbl.

7. B Bugy TOro, YTOo My4KM [enpeccopa MHOFOYUC/EHHbl U OTAE/bHbIE My4KM
COflepXXaT MHOF0 TO/CTbIX BOJIOKOH, BOJIOKHA KOTOPbIX pacnafalTcsi Ha 04eHb Gora-
TYO CUCTEMY KOHEYHOrO pasBeTB/IEHUSl, U3 KOTOPbIX Ka)Aas KOH4YaeTcs LUMPOKOL
NINCTOBUAHON HEBPO(MOPO3HO NMIAaCTUHKOW, Haf BHYTPeHHel rpaHbio adventitia
aopThl, pacrnpocTpaHsieTcs MoYTKU ByaseobpasHbiii €0 HepBHbIX BO/IOKOH. JTa Byase
obpasHasi HepBpPO(MOPO3Has KOHeYHas cuUCTeMa pasbsiCHSET Te fABa pediekca Aenpec-
copa, KoTopble y>e 3aMeTunun JToaBur u LIMoH, Kak 1 NMOHWKeHWE KPOBSIHOTO faB/leHUs
N OfHOBPEMEHHOE YMeHbLLEHWe CepALebueHnii.
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