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I. INTRODUCTION 

75 

Histological studies concerning the innervation of blood vessels have been repo・

rted by many investigators. M1cHAILOW (1908) described an outer plexus in the 

a.dventitia (Adventitial Nervengeflecht), a de巴perplexus at the border between adven-
titia and media (Grenznervengeflecht), and the deepest plexus in the media (Muske-
lnervengeflecht). GLASER (1914) and MITSUI (1929) also described 3 concentric zon出
of nervous networks ; the deepest of which extended to the intima. On the other 

hand, both HrnscH (1925) and STOEHR Jr. (1928) observed a plexus on the surface 
of the circular muscle, but denied the existence of nerve fibres in the deeper layer 
of the musculature. BOEKE (1932) had emphasized the abundance of nerve白bres
forming a dense, intricate plexus throughout the entire layer of the media. NoNIDEZ 
(1936) described nerve fibres in the superficial layers of the media, but denied the 
existence of a plexiform nervous structure throughout the media, as described by 
Bo EKE. 
Next, studies concerning the afferent nerve terminations have been described by 
relatively few investigators. These terminations are known as presso-receptors, and 
are confined to certain areas; such as the carotid sinus, aortic arch, proximal portion 
of the aorta and the pulmonary artery. They were described by TELLO (1924), 
Mnsm (1929), SUNDER-PLASSMANN (1930), MuRATORI (1932), TAKINO (1933), STOEHR 
Jr. (1933), NoNmEz (1935), NETTLESHIP (1936) and SETO (1937). These receptive 
structures are described as di百usearborizations, the branches of which were slender 

and end in fine terminal nets. Most of these structures were limited to the adven"' 
titia, and only a few of them were described in the media. 

It is a well known fact that the staining of the vascular nerves is a di白cult
task. A long period of fixation often gives rise to various artefacts, which will 
mislead us to erroneous interpretation of the nervous structures. 

Recently, in 1954, WEDDELL introduced the application of “spreading factors" 
in the demonstration of tissue neural elements. He stated that the use of “sprea-
ding factors" assists the process of rapid and even tissue fixation and thus eliminates 

artefacts, which are known to result from the slow penetration of fixatives. Similarly, 
it makes the various agents used to stain or impregnate nerve fibres after fixation 

penetrate more rapidly and homogeneously and the results obtained are thus far 
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more uniform. Moreover, in the case of silver impregnation, it also renders reticular 

and collagen fibres nonargyrophil. 

Accordingly, this new process is applied to the present study, in which the 

author sear~hed for the a百erentnerve terminations in the middle portion of the 

common carotid artery, abdominal aorta and vena cava, which are to date still 

unexplored. 

II. MATERIALS AND METHODS 

All the materials were obtained from adult dogs. 

Under general anaesthesia with sodium isom:.・tal, the necessary blood vessels 

were exposed, and into the walls of which 2 to 3 cc. of hyaluronidase solution were 

injected (1,000 T. R. units solved in 1.0 cc. physiological回line). After 20 minutes, 

the animal was sacrificed by bloodletting, and the injected portion of the neces回 ry

blood vesssels were taken out and白xedin 15% neutral formol solution. On the 

3rd day of fixation, the ぉpecimenswere sliced with the freezing microtome intο 

frozen sections of 35～40;;, thickness. The specimens were sliced in cross sections 

and longitudinal sections. The frozen sections were further fixed for 2-3 days, and 

were submitted to impregnation. 

For impregnation, JABONERo’s silver carbonate method was employed. The pro-

cedure is as follows ：ー

1, Wash the section with distilled water for one hour. 

2, Immerse in 20% silver nitrate solution sheltered from light for 1 hour. In 

the summer season the time can be shortened, and prolong the time in the 

winter season. 

3, ＇：司Tashin distilled water for 30 seconds. 

4, Place in 20% neutral formol solution ; this solution is prepared by diluting 

the mother neutral formol with running water, and placed in 5、6plates. 

The sections are transferred to these plates one by one until the white pre-

cipitation disappears. This process must be completed within 10 minutes. 

5, Wash in distilled water for 1 minute, during which time the sections are 

vigorously stirred. 

6, Prepare 2 plates of silver carbonate solution. To one of them add 3～4 drops 
of ammonia, and a slice is placed for testing. If the slice gradually takes 

gold yellow color within 30～60 seconds, the回meamount of ammonia is added 

to the other plate, and the whole sections are placed in it. The sections 

graduallγchange from yellow to deep tobacco brown within s～10 minutes. 
If the section turns yellow too quick, add more drops of ammonia ; if the 

contrary, reduce the amount of ammonia. 

7, Wash in distilled water for 5 minutes. 

8, Di町erentiatein acetic water (3 drops of acetic acid in I cc. of distilled water) 

for 2～3 minutes. The sections turn from dark brown to gold yellow. , 

9, Wash in distilled water for 3 times. 

10, Place in 0.2拓 goldchloride solution for 10 minutes. 
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11, Fix in 5% sodium thiosulfate solution. 
12, Wash, dehydrate and mount in balsam. 

The silver carbonate solution is prepared in the following way: To 50 cc. of 

20% silver nitrate solution an excess amount of saturated solution of sodium carbo-
nate is added to produce milky yellow precipitate of silver carbonate. The preci-
pitate is washed thoroughly with distilled water. Decant, and all the precipitate is 

dissolved with the least necessary amount of ammonia. Add 250 cc. of distilled water 

to the solution, and preserve in a brown flask. The solution is preferably to be 

stored in dark cool place, and it is available for several months. An important 
point on the preparation of this solution is that the addition of ammonia should be 
suspended just before all the silver carbonate precipitates dissolve completely. 

III. MICROSCOPICAL OBSERVATION 

In 1932 STOEHR Jr. and REISER described the peripheral pattern of the autonomic 
nerve system as a fine network structure, which they have nominated “Terminalre-
ticulum”. Similarly, JABONERO (1953) described “systむmedes fibres nerveuses proto-
plasmiques”， which is a fine network structure enclosed in a band of protoplasm. 
These nervous structures form a closed network, and never terminate in free endings. 
In agreement with this theory, H. SETO insisted that the nerve fibres, which ter-
minate freely in the periphery without forming the “Terminalreticul um”， should be 
considered as sensory nerves, and that these sensory nerves could be easily differen・

tiated from the autonomic nerves by their thickness. 

In the adventitfa, an abundance of JABONERO’s syncytium nerveux is observable 
(Figs. I and 2), but though some hundreds of preparations have been inspected, 
none of them showed any trace of the network structure in the media and intima. 
A) Common carotid artery. 

A thick myelina_ted nerve fibre running along in the adventitia abruptly changes 
its course and proceeds into the media in a perpendicular or an oblique direction 

(Figs. 3 and 4). There are some 7 to 12 concentric undulatory layers of elastic 
fibres according to the thickness of the vascular wall. These elastic fibres remain 

unstained and lucid. The nerve負breafter entering the media gives o首 branches
along the elastic fibres at the outer layer of the media (Fig. 5). It proceeds further 

towards the inner layer and again gives o古 branchesalong the elastic fibres (Fig. 
6), and finally it terminates freely in the connective tissue between the smooth 
muscle cells. No direct contact between the termination and the muscle cell is 

observable (Figs. 7 and 8). By way of the above described rami白cation,nerve 
fibres running in various depths can be observed (Fig. 9). Each nerve fibre running 
along the elastic fibres gradually decreases its thickness, and terminates as a tape-

ring ending (Figs. 10 and 11). Occasionally, some varicosities and bead-like swel-
lings are observed in the midway, and a loop formed near the termination (Figs. 
12, 13 and 14). Rarely, a complicated arborization is observed (Fig. 15). As a 

rule a branch runs along a certain layer of the elastic白bresand terminates in the 

vicinity, but sometimes it deviates from its course and proceeds towards another 
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layer (Figs. 16 and 17). 
The above described nerves are observed in cross sections. In longitudinal sec・

tions a thick . nerve fibre is seen running vertically along the major axis in the 

media (Fig. 18). 
These intrinsic vascular nerves distribute over the outer 1/2 to 2/3 layer of 

the media. In the far inner layer and in the intima there are no traces of any 

neural element observable. 
B) Abdominal aorta. 

In the, media of the abdominal aorta the same pattern of nerve distribution is 

observed as in the case of the common carotid artery. Namely, one or more nerve 

fibres enter into the media from the adventia giving off branches, and proceed 

towards the inner layer (Figs. 19, 20 and 21). Each branch runs along the elastic 

fibres for a rather long distance, and terminates freely in the connective tissue 

without forming any specific end structures (Figs. 22, 23 and 24). Sometimes, the 

branch further ramifies in due course (Fig. 25). In rare occasions, the fibres form 

a loop (Fig. 26), or terr山

Next, in longitudinal sections nerves are seen running in a longitudinal direction 
with reticulated swellings and varicosities, which are characteristics of the sensory 

nerves (Figs. 31 and 32). There are also branches running in horizontal directions 

(Figs. 28 and 33). 

In the case of the abdominal aorta, the nerve distribution is also limited to the 

outer 1/2 to 2/3 layer of the media, and no trace of an~， neural element is observ凶

further than this limit. Also the network structure of STOEHR’s“Terminalreticultlm” 
is not observed in the entire musculature. 

From the above stated observations a pattern of the intrinsic nerve innervation 

of the arterial wall can be assumed as shown in the schema (Fig. 34). 

C) Vena cava inferior. 

The nerve distribution in large veins is far more scarce than the large arteries, 

but the author has been able句 pursuea similar thick wavy nerve fibre to the 

endothelial layer of the intima. 

Bundles of thick nerve fibres can be seen circling the vein in the thick layer 

of the adventitia (Fig. 29). Then, one of the nerve fibres penetrates into the media 
(Fig. 30), and continues its course along the media (Figs. 35 and 36). When it 

nears its termination, the fibre abruptly turns its course towards the intima and 

terminates freely, without forming any specific terminal structure, under the endo・

thelial layer of the intima (Figs. 37, 38 and 39). Only in one case has the author 
observed a forked termination in the intima (Fig. 40). 

There are few or no elastic fibres existing in the thin muscular layer, and the 
nerve fibre does not ramify as seen in the arteries. 

Supplement: Afferent vascular nerve of human popliteal vein. 

The material of this specimen was obtained from an adult female patient su百e-

ring from sarcoma of the femur. II~·aluronida:-;c solution was injected into the wall 
of the popliteal vein in the same manner as previously described. This was perfo-
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rmed immediately after the leg was amputated. 
As it is generally known that the larger veins of the extremities have a thicker 

layer of musculature than those in the abdominal cavity, the author has observed 
a more abundant nerve supply than in the vena cava. Unfortunately, in exposing 
the vein the author must have stripped off the adventitial tissues. Consequently, 

the state of nerve distribution in the adventitia was not revealed. 

In the media quite near the miclclle la~官 of the musculature, thick undulated 
nerve fibres can be seen running in a circular direction for quite a long distance. 

These nerve fibres proceed alongside the muscle bundle or in the connective tissues 
in between the muscle bundles, and terminate freely without forming any specific 

structure at the end. Varicosities and reticular swellings can also be observed along 

its course. 
In this specimen nerve白bresare seen only in the media, and the author has 

been unable to detect any nerve terminations in the intima, as in the case of the 

vena cava. (Figs. 41, 42, 43, 44 and 45). 

IV. EXPERIMENTAL OBSERVATIONS ON THE AFFERENT 
VASCULAR INNERVATION 

0Tsu of our laborator~’ has, in his stud>' on the visceral a宵erentinnervation, 
revealed the fact that visceral sensorv nerve白breshave their nerve cells in the 
spinal ganglia of the dorsal roots of the spinal cord; the postganglionic fibres have 

no interposing nerve cells till their terminations. Likewise, the a古erentsin the 

vagus nerve also have no interposing cells distal to the jugular and nodular ganglions. 

According 句 thisfact, 0Tsu and many other investigators of our laboratory have 

been able to determine the source of the sensory nerves in various visceral organs 
by performing vagotomy in which, according句 WALLER’slaw, these sensory nerv回
showed secondary degeneration. 
The a町erentvascular innervation was assumed to be similar to those of the 

visceral organs ; in fact, the nerve白bresobserved in the media and the intima of 
the vascular wall, have a close resemblance to those of the visceral sensory nerves. 

Hence, vagotomy and posterior rhizotomy were performed to prove experimentally 
that the vascular nerves, which have been described, are sensory in nature, and also 
句 determinetheir source of distribution. 
Adult dogs were used in the experiment. 

A) Vagotomy. 

About 2 cm. of the right vagus trunk was resected distal to the ganglion nodosum. 
Specimens were taken 6;/z days after operation, and were prepared as described 
previously. 

Degenerated nerve fibres were observed in the media of the abdominal aorta. 

The axis-cylinder had broken down, and gave an appearance of a string of granules 
or beads along the wavy layer of the elastic fibres, or scattered granules in the 

connective tissues (Figs. 46 and 47). On the other hand, there were nerve fibres 

which remained intact in the media. These nerve fibres are probably of the nerves 
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from the posterior roots of the spinal cord. In the case of bilateral vagotomy per-
formed in the thorax distal to the anastomis of both of the vagus nerves, similar 

degeneration was observed in the media (Fig. 48）・
In the media of the right common carotid artery, though granular degenera-

tions were not observed, deeply impregnated nerve fibres with strong swelling, and 
also nerve fibres with vacuoles and partial severance were observed (Figs. 49, 50 and 
51）・ Theseapp回 rancesmay be considered as the early phase of degeneration. 

B) Posterior rhizotomy. 
The spinal cord was exposed by laminectomy, and the dorsal roots were carefully 

seperated through the ganglia. The dorsal roots were resected bilaterally at the 
point distal to the ganglia. Th. 9, 10 and 11 were resected in this experiment, 
according to the physiological result of K. TuNEKA w A of our laboratory. 

Specimens were taken from the abdominal aorta 3 days after the operation. 
Granular degenerations of the axis-c~·linders were observed along the elastic fibres 
(Figs. 52 and 53). Nerve fibres with strong rugged swellings were also observed 
(Fig. 54). In the case of the specimen taken 5 da~·s after rhizotorny, degenerated 
axis-cylinder particles had begun to vanish, and only dim remainders of the granules 
were observed in the media (Fig. SS). Hence, it ma~’ be concluded that the degene-
ration of the axis-cylinder reaches its maximal stage on the 3 rd or 4th day after 
posterior r hizotorn y. 
When inspecting the impregnated specimens one may often confuse the silver 

particles or specks attached to the surface of the specimen with the granular degene-
ration of the axis-cylinder. Therefore, b~マ impregnation every e町ortmust be exerted 
to avoid the precipitation of silver particles on the specimens. Obviously, the silver 
particles or specks are seen on the surface of the specimen, while the degenerated 
neural elements can also be seen under the surface h’ moving the focus of 'the 
microscope. Moreover, the＞’may be di百erentiatedb~· the tone of their color. Silver 
specks give a black color, while the degenerated neural elements give a deep blue-
purple color. 

From the results of the above experiments, a conclusion is obtained that these 
intrinsic vascular nerves are afferent fibres, and the.¥・ are derived from both vagus 
and dorsal roots of the spinal cord. 

V. DISCUSSION 

By applying "spreading factors" to the vascular wall prior to impregnation, the 
author has been able to observe thick nerve fibres with free terminations in the 
media of the common carotid artery, abdominal aorta and in the intima of the vena 
cava of adult dogs; also in the media of human popliteal vein. 

In achievement of the present study, the author is much indebted to Prof. Dr. 
G. WEDDELL. 

There is an abundance of nerve plexus in the adventitia, and also ganglionic 
cells have been found by GLASER, MULLER, TAKINo, SuNDER-PLASSMANN, STOEHR Jr. 
and SETO etc. In the periphery beyond the nerve plexus or the ganglia of the 
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adventitia, the autonomic nerves ( e古erentfibres) will form a reticulated sturucture 
as STOEHR’S Terminalreticulum or J ABONERO’s syncytium nerveux. From this view 
point the thick nerve fibres, which terminate freely in the connective tissue of the 

media, should not be considered as autonomic or efferent nerves. 

JABONERO maintained that s:vncytium nerveux is distributed numerously over 
the adventitia, but never cross the border of the media. Therefore, no neurofibrilles 
exist which have direct contact with the smooth muscle cells of the media, and the 
impulse must be considered to reach the muscle cells via chemical transmission. In 
fact, in all the specimens not one of them showed any trace of the network structure 

of the peripheral autonomic nerve in the media or the intima. 

But in some occasions a fine slender nerve fibre is seen running beside the thick 

nerve fibr・e. These thin fibres are lightly impregnated compared with the thick 
fibres, and neither reticulated swellings nor varicosities are observed along its course. 
Their morphological appearance is quite distinguishable from the thick undulated 
fibres. Should these白neslender fibres be considered as autonomic e百erentfibres is 
a problem still to be studied. 
M. CLARA indicated that the morphologic characteristics of the sensory nerve 

endings are the specific structures which tend to expand its terminal surface. But 

G. "¥VEDDELL emphasized that the terminal structures of sensory endings are usually 
free-ending arborizations, and the complicated terminations may be considered as 
artefacts. The observations obtained in this study quite agree with his opinion. 

H. SETO -0.escribed sensory nerve terminations of simple arborization in the aortic 
arch and pulmonary artery of human foetus. M. TAKINO described sensory nerve 
fibres in the media of the pulmonary artery which terminated freelyアinthe connective 
tissues between smooth muscle bundles. He also s句tedthat these nerve terminations 

have no direct relation to the muscle cells, and they should be considered as sensory 
in nature. According to these opinions, the vascular nerves, which the author has 

observed may also be considered as sensory in nature. 

Generally, sensory nerves are considered to have myelin sheaths till the peri-
phery. Myelin sheaths in the adventitia were easily stained, but they were not 

observed in the media, therefore, it mayア beconsidered that the nerve白breprobably 
loses its myelin sheath in entering the media. 

W. OnERMATT was one of the first who conducted an experimental studyア on
vascular sensitivity. He had provoked vascular pain by expanding the artery mecha-

nically. He explained that the pain was due to traction of the sensory nerve ter-
minals in the adventitia. But, on the other hand, barium chloride is known to have 
a strong vasoconstrictive action, and the strong vascular spasm caused by it also 

provokes vascular pain. It is reasonable to think that甘iepain is provoked by the 

compression of the sensory terminals in the media rather than the -traction of the 
adventitial sensory endings. 

The author has not been able to observe any ganglionic cells or Pacinian corpuscles 
in the adventitia as described by KRAUSE, vVooLARD, RACHMANOW, HIRSCH, STOEHR and 

SETO etな. These corpuscles are situated at the outer layer of the adventitia or in 
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the connective tissues surrounding the bloocl vessel, and in exposing the vessels for 

the injection of hyaluronidase, the surrounding tissues with the corpuscles in it must 

have been stripped off. 

K. TuNEKAW A of our laborator~· has recentl~＇ succeeded in provoking vascular 

pain b~－ inserting cardiac catheter with bipolar electrodes at an end into the blood 

vessels to stimulate electrically from inside. His physiological experiment has reveal凶

that the a仔erentinpulse is conveyed through the vagus and the dorsal roots of the 

spinal cord. This result coincides n’ith the histological re日ultof the present experi-

ment. 

Up to date, sensory terminations of the vein still remain unclarified. H. SETo 

has reported of observing simple sensor＞γterminations in the media of the vena cava 

of human foetus. He also stated that these terminations exist onl≫ during the foetal 

stage, and the>・ may disappear after birth. The author has succeeded in discovering 

thick wa V.¥' sensor.¥・ 11 cn・e白bresnot only in the media of adult dog’s vena cava, 
but also in the media of adult human popliteal vein. 

Blood pressure is known to be regulated through the presso-receptive nerves in 

carotid sinus, aortic arch and other specific areas, and the author imagines the vas-

cular nerve terminations found besides these portions will also contribute to the 

regulation of blood circulation. 

VI. SUM)IARY AND CONCLUSION 

Applying the injection of h｝司luroni【laseto the material, and with the silver 

carbonate impregnation, thick undulated nerve fibres are observed in the media of 

adult dog’s common carotid artery, abdominal aorta and human popliteal vein, and 
also in the intima of adult dog’s vena cava; veins are much less innervated than 
arteries. 

These nerve削)l"eswith some exceptions generally terminate in simple tapering 

endings in the connective tissues between muscle bundles, and neither complicated 

terminal structures nor specific end apparati are observed. The distribution of these 

fibres is of a three dimensional pattern i.e. circular, radial and longitudinal. Although 

reticulated structure of the "Tcrminalreticulum”or the“S_¥・ncytium ncrveux”is not 
observed in the media and intima，自neslender fibres are observed in the media in 

some occasions. They may be considered as the autonomic e首erentfibres, but a 

definite conclusion is not yet reached. The thick nerve fibres showed secondary 

degeneration when vagotomy and posterior rhizotomy were performed. 

Finally, a conclusion is reached, that these thick nerve fibres are the intrinsic 

afferent nerves of the vascular wall, and are derived from both vagus and dorsal 
roots of the spinal cord. 

An abstract of this study has been I℃ported by Assist. Prof. Dr. Ch. Krnmu of our clinic at the 
symposium of the International Society of Neurovcgetative Research in Strassburg on 1st Oct. 1955. 
I wish to express my deepest gratitude toward Assist. Prof. Dr. Ch. KrMuR,1 for his helpful advice 
and kind guidance throughout this study. 
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和文抄録

大血管の求心性神経支配に関する組織学的研究

京都大学医学部外科学教室第2講座（指導青柳安誠教授）

大学院学生 鄭 逸 民

Jabonero氏神経鍍銀法を用い，成犬の総頚動脈， い．

腹部大動脈p 下空静脈及び成人の膝l匝静脈に於て，そ 5) 之等神経繊維はp 殆んど遊離終末を以って結締

の壁内に求心性神経の形態及び分布を検索し，更に成 織聞に終り，筋細胞との接触或はp 細胞内進入は認め

犬の迷走神経並に脊髄後根（Th.9～Th.11）を実験的 られなかった．

に切断し，各動，静脈壁内末柏、神経軸索の二次的変性 6) 外撲に於て Jabonero の云う “Syncytium 

を追求しp 之等の結果より血管壁の求心性神経支配に nerveux y を多数認めたがp 中膜及び内膜に於ては

関し以下の如き結論を得た． 網様構造を呈する自律神経性終末を認め得なかった，

1）成犬の総頚動脈及び腹部大動脈の中膜層に於 然し時に繊細なp 神経繊維を中膜に認めp 之は或は自

てP 太き波状走行を呈する神経繊維を認め，之等の神 律神経性の繊維ではないかと思はれる．

経繊維は輪状，及び放線状に分布し，更に縦に連絡し 7) 迷走神経及び脊髄後根切断実験に於てp 中膜に

ているのが認められた． 軸索変性像を認めた．従って血管壁の求心性神経はp

2）成犬の下空静脈に於てはp 外膜より進入した神 迷走性p 脊髄性の二重支配を受けている事が判明し

経繊維の内膜直下迄達するのが認められた． た．

3〕 成人の膝直静脈に於てはp 比較的厚き中膜の平 8) ヒアルロニダーゼの応用に依りp 困難視され

滑筋束に沿って波状走行を呈する太き神経繊維が認め た．血管神経染色を鮮明に且つ短期間（一週間）の固

られたボ，内較には認められなかった． 定で鍍銀染色する事が出来た．

4) 静脈に於ける神経分布は動脈に比べて透かに少
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Fig. 13. )/en・es with 、aricositiesand loop-like 
ending・ in the media. f可urnmりn じれlりtid ad. 
Dog. メ 100

Fig. 14. Nen・e terminates in 1001トIikc enc l川旦．
Common carotid日rtery. Dog. 刷）（）

>:cn・c ending shows complicate arbori-
zation‘Common carotid artery. Dog. 

×600. 

Fig-. Hi. "12r、e fib1・c between t ¥¥・u I aye 1・sof 
elasti仁「Ji〕l・es. f句。mmoncarotid且ドtery.Dog-. 

×900 

Fig. 17. .¥:c l、escross o、e1・Lo other layer of 
elastic fibres. （・ommoncarotid且ltery Dog. 

100. 
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Fig・. 18. Verticle running fibre with horizontal 
branch. Longitudir.al section. Common carotid 
artery. Do宮．×600.
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Fig. 39. '>''avy nen・e termination in the rnt1111a. 
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Fig. 40. .:Jene termination with forked ending 
in the intirna. Vena c::ava. Dog. x 900. 
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Fig-. 41. Thick w品、vy nc1・、c fibre running in 
circular direction in the media. Popliteal 

vein. Human. ('I'りおお section. ×400. 

Fig・. 43. .'¥'er、rtermination in the connective 
tissue between smooth muscle bundles of the 

m::-t!ia. Popliteal、C'in.Human. ×900. 
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×400. 
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Fi1?:urcs Y. M. Cr円、C'G.

Fig-. 46. Degenerated axis cylinrlc l‘along・ the 
elastic fibres 6；【laysafter、a広utom:v.Abdom. 
aorta. Du日． ×900

気
4・ν

Fig・. 47. Granulat・ degenerationυf axis-c:-1Iinde1 
scattered in connecti、etissue uf the 111ed ia 
6；ιlays afte l、aεolo111:-'.. .¥bi!りIll. 乳Orla. Dug 
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Fig. 48. Granular degeneration of axis-c:dinder 
in the llledia, 7 da>・s after bilateral、agotomy.
Ahr！けm.aorta. Dog. メ900.

Fig-. 49. Degenerated ncn・e fibre show川只strung
swell i n江 5days after、乱g・otom:-1.C・0111111011
carotid arlcrv. Dog-. x 900 
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Fig・. 50. Degenerated ner、efihr2 showing: strong 
swelling 5 《la:-・sa ftet・、aguto111v.Cumlllon 
carnticl ar・trr.v. Du.巳 ×900

嘩

Fig. 51. Degenerated nen・e fibre with ,・acnoles 
and partial severance, 5 days after vagoto-
mγ 日 111111011carotid artery. Do孔 X90Q.
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bed, 5 days after post. rhizotomy. rTh. 9. JO. 
11）.人hdolll.aorta. Do旦ω ×900. 
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①スカイルヴクス，マイナーは灯径45cmの小型

多灯式無影灯ですが最高 20,000LUXの強照度

を発揮致します。

②此の強照度もノ、ソブ一つで二段に切換えて照度

の調節が出来ますから長時間使用時等p 視力の

疲労防止が出来ます。

③焦点距離の調節もノ、ソブ一つで簡単に出来ます

④サーモヒルターが装置しでありますから焦点光

野は殆んど無熱で御座います。

⑤No. 902“A”は天井から床まで 2,5m ( 8尺

2寸）の高さがあれば取付け可能でp 天井取付

句部を中心として 2,4m周園〈灯中心）何処へで

も移動致します。

⑥No. 903はベアリングカスターを持つスタンド

型で定位置最大周圏直径 1,1m・c灯中心）でF

灯を更低に下ろした場合床面から l,2m（灯下

面）最高に上げた場合 2,3mと云う昇降性能を

持っております。

⑦特殊な装置により＇ 1灯或は2灯断線しまして

も他は点灯しておりますから不安無く使用出来

ます。

~使用電球は 24V 25W，スパ‘ソタリング球41固
でごさいます。

全国医科著書械店取扱，カタログ拝呈ら

無影灯専門製作

山田醤療照明株式舎枇v

東京都文京区湯島三組町24

TEL.(83〕5673,9635 
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