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I I~TRODVCTIO~ 

It is clinically accepted that abdominal pain arises frequently as a symptom of 
diseases of the urinary organs, e.g., acute nephritis, nephrolithiasis, ureterolithiasis, 
acute cystitis etc. 

ZIMMERMANN, NEUMANN and many other investigators have already proved the 
existence of ぽ nsitivityin the ur・inary’ organsfrom the physiological standpoint. 
Recently, CH. KIMURA and Y. YosHIIKE of our clinic have proved the sensitivity in 
the urinary organs of human beings and cats with their ph~·siological experiments 
using electric and mechanical stimulation or Kimura’s Acetylcholine method. 
KuNTZ, KAWAKAMI, KuBo and others have maintained, from the physiological 

point of view, that the sensitivity of the urinary organs is mediated through the 
sympathetic, vagar and pelvic nerves, while LANGLEY, EDGEWORTH, RANSON and 
WHITE, from the histological standpoint, have confirmed that visceral afferent nerve 

fibers are certainly contained in these nerves. 
Among the reports studying on the sensitivity of the urinary organs, few of 

them described the sensory nerve endings histologically. 

In this histological study, sensory nerve endings were ~ought in the urinary 
organs, and then an experimental observation was attempted for the determination 
of the course of these sensory nerves. 

II MATERIALS AND METHODS 

The materials used in my study were the urinary organs of human beings and 
dogs. The author used only fresh specimens taken from the kidney, ureter and 
bladder which were resected operatively. After fixation for 3～4 weeks in 10% 
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neutral formal solution, the specimens were frozen, sliced in thickness of 35～401.1, 

fixed again in IO拓 neutralformal solution for more than 2～4 months, and then 

stained. 

The axis-cylinder was stained with SETO’s or SuzuKr's modification of BrnLscHo-
WSKY’s silver impregnating method, while the m~·elin sheath was stained with 

EHRLICH’s acid hematoxYline method. 

For experimental observations, adult dogs were used as experimental animals. 

Operations ¥¥'ere carried out under general anesthesia with the injection of i~omシtal­

sodium, and thoracotomy was performed under positive pressure breathing. 

Considering the results of various experiments performed b~· many investigators 

from the anatomical or ph~·siological standpoint, it can be assumed that most of the 

afferent nerves of the urinary organs are derived from the thoracolumber, vagar 

and sacral nerves. According to J. N. LANGLEY，γisceral afferent nerves have their 
cell-stations in the dorsal ganglia of the spinal cord; and NEUMANN and KrTTA have 

proved that the afferent nerve fibers arise from the ventral roots of the spinal cord. 

Therefore, the spinal nerve日andthe vagus were sectioned at various points in 
my study in order to determine the course of the afferent nerves. Operations were 

carried out on the dorsal and ventral roots of the spinal cord distal to spinal ganglia, 

and on the ¥Tagar nerve. Secondary degeneration of nerve fibers in the urinary 

organs was obsenecl mainly by EHRLICH’s method as well as b~マ BIELSCHOWSKY-SUZUKI’s

method. Degenerated nene fibers ＂℃ re sought for in the peripheral la~·er where 
autonomic nerves have alreacl~· changed their neurons. 

According to the results of many experiments performed b~， investigators of 
our clinic, peripheral nerves demonstrate the secondary degeneration 5～6 clay日after

the section of the roots ~f the spinal cord. Considering these results, the urinary 

organs of dogs were extirpated 5～6 days after rhizotomγ. But after vagotomy, a 

few degenerated nerve fibers were observed in the kidn匂ア whichextirpated 7～8 
clays after operations. 

Operations were performed as follows: 

I) Section of the dorsal roots on both sides (Th. 3.・Th.4) 

2) Section of the dorsal roots on both sides (Th. 5・・・Th.6) 

3) Section of the dorsal roots on both sides (Th. 7・・Th.9) 

4) Section of the dorsal roots on both sides (Th. IO・・・Th.12) 
5) Section of the dorsal roots on both sides (Th. 13・・・L.I) 

6) Section of the dorsal roots on both sides (L. 2・ ・L.4) 

7) Section of th~ dorsal roots on both sides (L. 5.・L.7) 

8) Section of the dorsal roots on both sides (S. 1 ・・ S. 3) 

9) Section of the dorsal roots on the right side (Th. IO・ .. L・4)

10) Section of the dorsal roots on the right side (S. 1・・・s.3) 
11) Section of the ventral roots on the right side (Th. 10・・・L.4) 

12) Section of the ventral roots on the right side (L. 5・・・L.7) 
13) Section of the ventral roots on the right side (S. 1・・・S.3) 
Next, vagotomies were performed as follows; 
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14) Cervical vagotomy on the right side at a point distal to the ganglion nodosum 
15) Cervical vagotomy on the left side at a point di日talto the ganglion nodosum 
16) Bilateral vagotomy in the thorax 

III MICROSCOPIC OBSERVATIONS OF THE URINARY ORGANS 

1) Intrinsic nerves of the kidnc~ァ of human beings and normal adult dogs 
Many investigators have described that the myelinated nerve fiber日whichenter 

the renal parenchym from the hilum lose most of the myelin sheath. RENNER 
observed very few small sized myelinatecl nerve fibers in the renal parenchym. 

According to the results of m；，’ experiments, myelinated nerve fibers are observed 
abundantly in the renal medulla, cortex, calyx ancl pelvis. But these nerves are 
fewer in the convoluted tubules of the renal medulla than in those of the cortex. 

The myelinated nerve fibers, being accompanied b：－’ non-myelinated nerve bundles, 
enter the renal parenchym from the hilum with the renal blood vessels and are 
traced along the interlobular blood vessels to the vasa afferentia and vasa efferentia. 
(Fig, 1, 2 and 3). Myelinated nerve fibers are mostly’small-sized, but a few medium-
-sized ( 4 -6;1 in diameter) and vet・Y'few large-sized (more than 7μ in diameter) 
nerve fibers are observed in the renal hilum, calyx and capsule. (Fig. 4 and 5). 

Observing the silver stained preparations, axis-cylinders show a similar clistri-
bution as myelinatecl nerve fibers; axis-cylinders enter the renal parenchym from 
the renal hilum and spread over the peripheral layer. In all portions the “Nervoese 
Synzytium”（JABONERO) can be observed (Fig. 6 and 7). They never terminate 
in free endings, but their neurofibrils form a fine network. In the renal tissue, 
thick nerve fibers are found besides the autonomic nerve fibers mentioned above. 
These thick nerve fibers show the . characteristic varicosities and they are easily 
distinguished from the fine networks of the autonomic nerve fibers. Therefore, it 
can be deduced that these thick nerve fibers are identical with the sensory nerves 
described by H. SETO. These thick nerve fibers terminate freely in the wall of the 
interlobular blood vessel (Fig. 8 and 9), or are traced around the BowMANN’s capsule 
to the glomerulus (Fig. 10, 11 and 12). Neither a termination with complicated 
structure nor a nerve cell is observed in the renal parenchym. 
2) Intrinsic nerves of the ureter of human beings and normal adult dogs. 

My'elinatecl nerve fibers are accompanied with non-myelinated nerve bundles. 

They enter the muscular layer along the blood vessels and arborize in the submucous 
layer (Fig. 13 and 14). A few myelinated nervefibers enter the muscular and 
submucous layer without accompanying the blood vessels. They are less in number 
in the upper portion of the ureter than in its lower portion. Myelinated nerves 

usually consist of small-sized fibers, besides a few medium sized, but no large-sized 
fibers. A few myclinated nerve fibers, though medium-sized in the subserous or 

muscular la）℃r, becoming smallsizecl in the submucous layer, terminate freely in the 

mucous !aver. 

In the preparations stained with the silver impregnation, the autonomic nerve 
fibers are found in the muscular and submucous layer as networks. Besides them, 
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however, thick nerve fibers are traced from the subserous to the muscular and 

submucous layers. TheJァ runaccompanied with the autonomic nerve fibers or separa-

tel:.' and show a wav:.・ appearance in the peripheral layer. These thick nerve fibers 

with characteristic varicosities coincide morphologically with the sensor；，’ nerves in 

the lower portion of the ureter reported by SETO and YoKOYAMA. 

The author found these arborized thick nerve fibers in the mucous la:i・erin the 

upper portion of the ureter of the dog (Fig. 15) and simple free-ending thick nerve 

fibers in the mucous layer in the middle and the lower portion of the ureter of 

human beings and dogs (Fig. 16 and 17). The course of these fibers are identical 

with those of the myelinated nerve fibers. 

Nerve cells are observed only in the muscular layer of the lower portion of the 

ureter of a dog (Fig. 18). 

2’） Intrinsic nerves of the ureter of human beings suffering from ureterolithiasis. 

The course of the nerve fiber’s in the specimens taken from a patient suffering 

from ureterolithiasis is similar to those in the normal specimens, except that in the 

case of ureterolithiasis abnormally undulated nerve bundles appeared in the submucous 

and muscular la~·cr出（Fig. 19). Both the “Terminalreticulum" and thick nerve 

fibers are more abundant than in the normal specimens (Fig. 20). A few thick 

nerve fibers in the submucous layer of the pathologic specimens are sometimes broken 

or show ampule-shaped swellings in places (Fig. 21). 

3) Intrinsic nerves of the urinary bladder of human beings and adult dogs. 

In the normal m泊arybladder of human beings and dogs, a considerable number 

of myelinated nerve fibers are found in all portions, especially numerous in the 

trigonum. Most of these myelinatecl nerve fibers are small in diameter (Fig. 22). 

But a few medium-sized fibers are found in the submucous layer and a small number 

of large-sized fibers is found in the muscular layer of the trigonum. Large bundles 

of myelinated nerve fibers and large nerve plexus are observed in the muscular 

tissue (Fig. 23 and 24). Most of the myelinatecl nerve fibers run through the 

muscular layer and enter the submucous and mucous laγers. Some of them arborize 

in the submucous layer ending freely in the mucous layer without any relation to 
nerve cells in the muscular layer. 

Observing the silver stained preparations, nenc fibers are found abundantly in 

all layers together with“N ervoese Synχytium" (JABONERo) along the wall of small 
blood vessels in the submucous layer (Fig. 25). The “Nervoese Synzytium”in the 

urinary bladder shows a wavy appearance. This deformation of the “Nervoese 

Synzytium”may be an adaptation for the action of the bladder muscles. 

Thick nerve fibers, which are considerecl myelinated, run through the muscul1;lr 

lay’er without any relation to nerve cells and terminate freely in the muscular, 

submucous and mucous layers (Fig. 26, 27, 28 and 29 ). 

These terminations never show complicated structures. 

IV EXPERIMI~NT AL DEGENERATION OF THE SENSORY 

INN ERVλTION OF THE URINARY ORGANS 
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Using adult dogs as experimental animals, operations were performed as follows: 

Laminectomy was performed under general anesthesia with sodium isomytal. 

The spinal canal was opened, and the dorsal and ventral roots were separated care-

fully from each other and only the ventral or the dorsal roots were cut at a point 

distal to their ganglia on both sides or on one side. The urinary organs were mostly 

resected 5～6 days after rhizotomy. Vagus nerves were cut on one side in the neck 

distal to the ganglion nodosum or on both side日inthe thorax under positive pressure 

breathing. Specimens were taken out more than 6～7 days after vagotomy, and 
stained with EHRLICH’s hematoxγline method. 

( 1) Section of the clorsal roots on both sides (Th. 3・ ・・Th. 4) 

No degenerated nerve fibers are found in the urinary organs. 

( 2) Section of the dorsal roots on both sides (Th. 5・・ ・Th. 6) 

( 3 ) Section of the dorsal roots on both sides (Th. 7…Th. 9) 

In all cases, a few degenerated myelinated nerve fibers are found in nerve 
bundles in the renal hilum and arnund the interlobar blood vessels in the renal 

medulla (Fig. 30 ). The myelin sheaths of these degenerated nerves are stained 
unequally, broken in places and look like granules or oil drops. In the ureter and 
bladder, there were no degenerated nerve fibers. 

( 4 ) Section of the dorsal roots on both sides (Th. 10・ ・・Th.12) 

Man_yγdegenerated nerve fibers are found in the renal parenchym (Fig. 31). 

In the ureter, only in its upper portion, a few degenarated nerve fibers are observed 

in the subserous and submucous laJ℃rs (Fig. 32 and 33). In other portions of the 

ureter and in the bladder, no degenerated nerve fibers are found. In the renal 

capsule a medium-sized degenerated nerve fiber is discovered (Fig. 34). 
( 5 ) Section of the dorsal roots on both sides (Th. 13…L. 1) 
Most of the myelinated nerve fibers with different calibers of the nerve bundle 

running along the interlobar blood vessels in the kidney show degeneration (Fig. 35 
and 36). Moreover, a few degenerated nerve fibers are observed along the inter lo-

bular blood vessels (Fig. 37). In the silver stained preparations, a few degenerated 

nerve fibers in nerve bundles are observed in the renal hilum (Fig. 38), but they 

do not appear in the more peripheral layer. In all portions of the ureter, many 

degenerated nerve fibers are found in the submucous and mucous layers (Fig. 39 

and 40). In the bladder, only a few degenerated nerve fibers are found in the 

muscular layer. 

( 6 ) Section of the dorsal roots on both sides (L. 2…L. 4) 
A few degenerated nerves are observed in the renal parenchym, in the lower 

portion of the ureter and in the mucous membrane of the bladder (Fig. 41 and 42). 
The number of degenerated nerve fibers in the bladder is fewer in the trigonum 

than in its lateral wall an〔lfund us. 

( 7 ) Section of the dorsal roots on both sides (L. 5・ ・・L.7) 

No degenerated nerve fibers are found in the urinar.＼’ organs. 

（芯 ) Section of the dorsal roots on both sides (S. 1・・・S.3) 

No degenerated nerve fibers are found in the kidney, but in all portions of the 
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ureter a few degenerated nerve fibers are fouud in the muscular and submucous 

layers (Fig. 43). In all portions of the bladder many degenerated myelinated nerve 

fibers are observed, and especially in the trigonum almost all of the myelinated 

nerve fibers in the submucous and mucous layers show degeneration (Fig. 44 and 

45). 

( 9 ) Section of the dorsal roots on the right side (Th. 10・ ・ ・ L. 4) 

In the urinary organs of the right side many degenerated nerve fibers are 

found. In the kidney and the ureter of the left side, there are no degenerated nerve 

fibers. On the left side of the bladderwall a few degenerated nerves are observed, 

but the number is far less than those of the right side. 

(10) Section of the dorsal roots on the right side (S. l ・ ・ ・ S. 3) 

In the ureter and the bladder of the right side degenerated nerve fibers are 

found in the submucous layer, but on the leftside ureter no degenerated nerve fibers 

are observable. On the lefthalf of the bladder, however, some nerve fibers in the 

The distribution of sensory n巴rvesof the urinary organs from the viewpoint 
of secondary degenerations by the following sections of the nerve trunks 
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muscular layer show degeneration (Fig. 46), but far less in number comparing with 
the right-half. 

(11) Section of the ventral roots on the right side (Th. 10・ .. L. 4) 
(12) Section of the ventral roots on the right side (L. S・・・L. 7) 
In all cases, no degenerated nerve fibers are discovered in any portion of the 
urinary organs. 

(13) Section of the vcn tral roots on the right side ( S. 1…s. 3) 
No degenerated nerve fibers are found in the kidney and ureter. But in the 

bladder, the degenerated nerve fibers are found in the submucous and mucous layers 
not only on the right half but also on the left half of the bladder (Fig. 47). The 
number of these degenerated nerve fibers is less than in case of posterior rhizotomy. 
(14) Right vagotomy (in the neck distal to the ganglion nodosum) 
(15) Left vagotomy (in the neck distal to the ganglion nodosum) 
No degenerated nerve fibers are observed in both cases. (Observed 6～8 days 

after operation). 
(16) Bilateral vagotomy. 
Both the ventral and the dorsal branches of the vagus nerve are cut in the 

thorax and degenerated nerve fibers are sought for 6～8 days after operation. Dege-
nerated nerve fibers are observed only in the renal parenchym on the right side 
(Fig. 48), and no degenerated nerve fibers are observed in the rest of the urinary 
organs. 

(17) The results of the leftside rhizotomy vice versa. 

V DISCUSSION 

In regard to the peripheral structure of the autonomic nerves, BoEKE, STOEHR 
Jr., JABONERO and others have described many morphological studies. According to 
their opinions, the autonomic nerve fibers usually form a fine network in the peri-
phery without terminating freely. STOEHR, SETO and others insist that the “Termi-
nalreticulum”never degenerate, even if the preganglionic nerve fibers of the auto-
nomic nerves are sectioned. 
LANGLEY, SHEEHAN a.nd other investigators determined physiologically that visceral 

afferent nerve fibers which pa路 throughthe sympathetic trunk have cell-stations 
in the dorsal root ganglia and reach the effector organs without changing their 
neurons on the way. LANGLEY demonstrated that these visceral afferent nerve fibers 
consist of myelinated nerve fibers. 

When the spinal nerves are cut at a point distal to the dorsal root ganglia, only 
these visceral afferent nerv田 should,therefore, be degenerated throughout their course. 

On the other hand, H. SETo has discovc1・ed free-ending thick nerves in many 
organs. He maintains these nerves are visceral sensory nerve endings, because their 
peripheral structures are morphologically similar to those of the somatic sensory 
nerves. 

In agreements with these opinions, the author sought for the sensory nerves in 
the urinary organs. 
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The “Terminalreticulum”（STOEHR) or the “N ervoese Synzytium”（JABONERO) 
found in various portions of the urinary organs. But besides them, there are alE 

thick nerve fiber丸 whichterminate freely in the periphery. These thick nen 

fibers are myelinatecl. They show clear degeneration nearly to their endings whe 

theyァ aresectioned at the posterior roots. Judging from these fact日， thesethick nerv( 

must be sensory in nature. 

As for the visceral sensory innervation of the urinary organs, it has been describe 

by LEHMANN, NEUMANN, AsAr, KuBo, KAWAKAMI, YosHIIKE and others from th 

physiological point of view. Histological studies of sensory nerves in various viscer 

have been reported by many investigators of our clinic; i.e., TANAKA in the esophagu: 

0Tsu in the stomach, lNouE in the biliary tract, :VIAKINO in the small intestine, I 

in the colon, WANG in the sigmoid and rectum, SATO in the ovary and 0Tsun in th 

testis. According to them, sensory nerves which consist of myelinated nerve fibe1 

are proved in these organs. The results of m~＇ experiments in the urinary orgar 
are in agreement with their results. 

The author found senson, nerve endings in various portions of the kidney, th 

ureter, and the urinary bladder. え fe1v sen日orynerve endings are found in th 

kidney, more in the ureter and very numerous in the bladder. 

These sensor~－ nerve endings show simple-shaped or arborized terminatiorn 
Sensory nerve endings are considered to form a complicated structure or specifi 

end-apparati, such as the Vater-Pacinian corpuscle described by KuNTZ in th 

bladder. But the author could not find such forms of sensory endings. 

In the ureter of ureterolithiasis, sensory nerve fibers in the submucous laye 

are more abundant than in the normal ureter, but some of them are broken o 

swollen in places. These morphological changes of sensory nerve fibers may b 
due to the inflammation of the ureter. 

In regard to the sensory innervation of the urinary organs, KUNTZ described tha 
the afferent nerve fibers in the kidne~， are mainly derived from the 10th,, 11 t 

and 12th. thoracic nerves. According to the physiological experiments performed b. 
YosHIIKE，日en日01下V nerves of the kidney arise from the dorsal roots of the spinal cor 
between Th. 9・Th.10, and those of the ureter between Th. 11-L. 1 and S. 1. 

The results of the histological experiments performed by the author are a 
follows: 

Sensorγnerves of the kidncγare derived from the dorsal roots of the spina 

segments between Th. 5-L. 4; most of them from Th. 9-L. 1. In the ureter they ar 

derived from Th. 8・L.4 and S. 1-S. 3, and most of them from Th. 12.-L. 1. In th 

bladder, they are derived from L. 1-L. 4 and S. 1-S. 3, and most of them from S.l 
s. 3. 
In case of the section of the dorsal roots on the right side, no degenerated nerv 

fibers found in the kidney and the ureter of the opposite side, but in the wall 0 

the bladder on the opposite side few degenerated nene fibers are observed. Thi 

fact shows that sensory nerve日ofthe kidney and the u1℃te1・arederived only fror 

the dorsal roots of the spinal cord on the homolateral side, and those of the bladde 
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from both sides. 

The section of the ventral roots of ・thespinal cord between S. 1-S. 3 on the 
right side caused degeneration in the bladderwall mainly on its right side and a 
few on the left side. Therefore, some of the sensory nerves must be derived from 

the bilateral ventral roots of the spinal cord. 
As for the dominant innervation of sympathetic and parasympathetic afferents 

in the kidney, thoracolumbar, i.e., sympathetic innervation is more dominant than 
that of the vagal afferents・a In regard to the ureter, the thoracolumbar is more 
dominant than that of the泊 cral. But in the bladder, especially in the trigonum, 
sacral innervation is more dominant than that of the thoracolumbar nerves. 
The dual (sympathetic and parasympathetic) afferent innervations of the spinal 

segments are proved in the urinary organs. 
S. W. RANSON described that non-myelinat-ed visceral afferent fibers exist in the 

sympathetic trunk; T. KuRE insisted on the existence of sensory nerves in the spinal 
parasympathetic system, and STOEHR maintained that sensory nerves are contained 
in the “Terminalreticulum”. They may be true, but the author cannot find any 
suitable method to prove the existence of such sensory nerves. 

VI SUMMRY AND CONCLUSION 

Using EHRLICI王’sacid hematoxyline method and modified BrnLSHOWSKY’s method, 
the author studied the afferent nerves and their endings in the urinary organs of 
human beings and dogs. Examining the secondary degeneration of nerves in the 
urinary organs after section of the nerve trunks, the course of the afferent innerva-
tion of the urinary organs was determined. 

Summarizing the results of the experiments, the following conclusions are 
obtained. 

1) Myelinated nerve fibers and sensory nerve endings are observ吋 inthe 
urinary organs of human beings and dogs. 

2) Sensory nerve endings are simple tapering or bifurcated freeending termina-
tions. 

3) At least some sensory nerves have myelin sheaths even near the termina-
ti on. 

4) No sensory nerve endings with a complicated structure or specific end-appa-
rati are observed in the urinary organs. 

5) Most of the sensory nerves of the kidney are derived from the dorsal roots 
between Th. 5-L. 4 spinal segments, but some of them from the vagus nerve. Sen-
sory nerves of the ureter are derived from the dorsal roots between Th. 8-L. 4 and 
S. 1-S. 3 spinal segments. 

6) Most of the afferent nerves of the bladder of dogs are derived from the 
dorsal roots of the homolateral side between L. 1-L. 4 and S. 1-S. 3, and a few of 
them from the dorsal roots of the opposite side between L. 1-L. 4. and s. 1.-S. 3. 
7) Few of the afferent nerve fibers of the urinary bladder of dogs are derivecl 

from the ventral roots of the homolateral or opposite side between s. 1-S. 3. 
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8) As for the dominancy of the afferent innervation of the urinary organs, 

thoracolumbar innervaton is more dominant in the kidney than that of the vagus 

nerve ; thoracolumbar innervation is more dominant in the ureter than sacral innerva-

tion ; sacral innervation is more dominant in the bladder than thoracolumbar innerva-

tion. 

9) Dual a町erentinnervations, i. e, sympathetic and parasympathetic a古erents,

are proved in the urinary organs. 

IO) In the specimens of ureterolithinasis, many aわnormalsensory nerves are 

observ吋， i.e, some of them are broken on their course, and others swell in places. 

I am greatly indebted to Assist. Prof. Dr. Ch. KrnuRA of our clinic for his constant help during 

the course of this study. 
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SETo's method 

The specimens, which have been sliced with 

the freezing method and kept in 10% neutral 
formol solution, are 

1) Washed with distilled ・water for a few 

minutes, 

2) Put into 20% silver nitrate solution, being 

protected from light, for 24～48 hours, 
3) Washed in distilled water for 20～30 se-

conds, 
4〕Putinto 20% neutral formol solution. 

This solution should be made only by dilu-

ting the mother neutral formol by all means 

with running water. This formol solution is 

then divided into 4 to 3 plates. And then the 

specimens are transferred one by one from 

the first plate to last until the white preci-

pitation disappears. 

5) Washed with running water for 30～50 

seconds, 

6) Placed on filter paper to blot up the 

water, 

7) Put into warm ammoniacal si!Yer solu-

tion for about 10 minutes, 

8) Washed m’ith distilled water twice, 
9) Placed in 0.05～0.1 % gold chloride solu-

tion for 3～4 hours, 

10) Washed in distilled water for a few mi-
nutes, 

11) Placed in 20% sodium thiosulfate solu-

tion until the specimens are colored reddlish 
_brown, 

12) Washed in destilled water, 

13) dehydrated and mounted. 

Suzcu・s method 

The specimens, which have been sliced with 

the freezing method and kept in 10% neutral 

formol solution, are 

1) washed 3 times with distilled water, each 
time for about 10 minutes, 

2) put into 20% silver nitrate solution for 

about 24 hours, in the darkness, 

3) Washed with distilled water for a few 
seconds, 

4〕putinto ammoniacal silver solution untill 

the specimens were colored light yellow, 

5) placed in 109五sodium-potassiumtartrate 

solution for a few minutes untill the speci-
mens were colored gold yellow, 

6) washed with distilled water for a few 
minutes, 

7) placed in 0.05～0.1% gold chloride solution 
for I～2 hours, 

8) washed with distilled water a few minu-
tes, 

9) placed in 20% soldium thiosulfate solution, 

10) Washed in distilled water, 
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11) dehydr叫 edand mounted. E ....... ・・EFIRLrcm・smethod. 

Abbreviation. H.・・・・・ ・・Human being. 

B. ・ ・ ・ ・ BrnLscaowsK ・is method. D. ・・・ ・・・Dog. 

和文抄録

泌尿器系に於ける知覚神経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）

大学院学生吉

Bielschowsky氏神経鍍銀法の瀬戸氏交法3 鈴本氏

変法及び Ehrlich氏神経髄翰染色法を用い，人及び

犬の新鮮なる腎臓p 輸尿管，勝脱の標本に於て，知覚

神経の形態及び分布を検索しF 更に迷走神経3 脊髄後

根，脊髄前根を両側或は偏側に於て実験的に切断ぜる

犬に於てp 腎臓，輸尿管p 膨E光組織内の末梢神経の二

次的変性を追求し，之等の結果より，腎i此輸尿管，

勝脱の知覚神経に就て次の結論を得た．

1) 有鎚神経はp 腎臓p 輸尿管，勝ID'tに於ても相当

数に存在しp 末梢近くにまで分布せるのを認めた．そ

の数的関係は，勝脱が最も多く 1 ｛欠に腎臓，輸尿管の

順である．

2) 知覚神経もp 腎臓p 輸尿管，勝脱に認められ，

その数的関係は3 有髄神経繊維と同様の順序である．

3) 知覚神経の終末形式はp 非分岐性並に単純性W-1

枝状の終末にて，特殊終末形式は発見されなかった．

4) 之等の知覚神経終末は，腎臓に於ては，主とし

て業問血管壁，小業間血管壁p 及び血管毛主周囲に認め

られ，輸尿管p 勝脱に於ては，主に粘膜下層p 粘膜層

に発見されP 一部は筋層に発見された．勝E光に於て

はp 特に三角部に於て多数の知覚神経が認められた．

5) 犬の腎臓を支配する知覚神経はp 脊髄後根Th.

回 恒 雄

5-L. 4を通るが，大部分は Th.9 L.1を通る． 1部

ごく少数の知覚神がは迷走神経を通る．

6) 犬の輸尿管を支配する知覚神経はp 脊髄後根

Th. 8 L.4及びS.1-S.3を通るが，大部分はTh.12-

L.1を通る．

7) 犬のl跨批を支配する知覚神経は，脊髄後核 L.1

-L.4及び S.J-S.3を通る．更に極〈少数乍らp S.J 

S.3の前；恨を通る知覚神経も認められたがp 大部分

S. 1-S. 3の後根を透る．

8) 腎臓及び輸尿管の知覚神経は同側の脊髄後根を

通るがp 勝脱の知覚神経は大部分が同側の脊髄後根及

び前根を遜るがp 一部は反対側の脊髄後根及び前根を

通る．

9) 腎臓，輸尿管p 勝E光は，交感性，副交感性二重

知覚神経支配を受けている．腎臓は胸膜髄性知覚支配

が迷走知党支配より優勢であり，輸尿管は，胸腰鎚性知

覚支配が仙髄性知覚支配より優勢であり， E者此に於て

は，仙髄知党支配が胸腰鎚性知覚支配より優勢である．

10) 人の輸尿管結石症の標本に於てF 異常知覚神経

が発見された．この神経繊維は所々断裂されたり，或

は所々膨隆している．
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erous tissue of the upper portion of the ureter 

with posterior rhizotomy on both ~dies 1 Th. 10 
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~arsule ＂’ith posterior rhizotomy on both sides 
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36) '.¥Jany degenerated nerYe fibers in a ne-

r、ebundle along the interlobar blood Ycssel of 
the kidney with post. rhiz. on both sides <Th. 

13-L IJ 1D1 x 400 E. 
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rhiz. on both sides ITh.13-L. 1 l 1D1 x 400 E. 
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× 400 E. 
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bundle in the muscular layer of the trigonum 

1γith post. rhiz. on both sides r L. :'-L. 4) ( D 1 
x 400 E. 
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