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I. INTRODUCTION 
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In the previous report, it was ・stated that cholinesterase (ChE) activity in 
PACINIAN corpuscles of the cat’s mesentery was demonstratεd in the central core 
(Fig. 1), and obstrution of the blood supply or congestion did not cause marked 

change in ChE activity, however in proportion to the dosage it was reduced by the 
administration of D.F.P. 

In the present report, the author investigated whether ChE in PACINIAN corpuscles 
was the specific or non-specific type, and noted the change in ChE activity after 
certain surgical procedures i. e. vagotomy, posterior rhizomy, or sectio:p of the sciatic 
and femoral nerve. 

II. MATERIALS AND METHODS 

Adult cats were used as the experimental animal. Under general anesthesia 
with eth~r operation on various nerves was carried out, and 1 3 wアeeksafter the 
operation, the cats were sacrificed bγbleeding. 
P ACINIAN corpuscles distributed in the mesentery and in the subcutaneous tissue 
of hairless pads of cats were used as the subject. 
KOELLE’s histochemical method (1951) was employed as in the former report 
to demonstrate the ChE activity. By this technique ChE in the tissue was dyed to 
yellowish brown. 
A) Non-specific ChE in PAcINIAN corpuscles. 

Butyrylthiocholin (Buthch), the substrate described by KoELLE (1951), was 

employed. 
B) ChE activity in P ACINIAN corpuscles after posterior rhizotomy and bilateral 

vagotomy. 

(1) Poster r rhizotomy 
The spinal cord was exposed by laminectomy, and the dorsl roots were sectioned 
bilaterally at the distal portion of the ganglia. 

SHEEHAN (1932) has proved that visceral a百erentnerves, which reach the 

PAcINIAN corpuscles in the mesentery of the cat have their cell bodies in the spinal 

ganglia of the dorsal roots of the spinal cord, and most of them are distributed 
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from the .7th to the 12th thoracic gangia~ B~＇ posterior rhizotomy of segments 8 to 

11 of the thoraci,c. dorsal root~. most, fibers, which reach the mesenteric PAcINIAN 

corpuscles may be degenerated. 

Likewise in this ex1:ciment, to minimize the operative trauma, posterior 

rhizotomy was performed Gn the segment frcm the 8 to the 11 of theth oracic 

dorsal roots. 1, 2 and 3 weeks after the operation, each group consisting of 3 

cats was sacrificed Iり’ bleeding,and all visible PAcINIAN corpuscles in the mesentery 

were dissected. 

(2) Bilateral vagotomy was performed at the subphrenic portion of the vagal 

nerve. 1, 2 and 3 weeks after the operation, each group was sacrificed by bleeding, 

and all visible PAC句I:¥L¥Ncorpusdes in the mesentery were removed. 

（、） ChE activit~ ， in the degenerated nerve. 

Sciatic nerves of cats were sectioned under general anesthesia with ether. 1, 2 

and .3 weeks after the operation, the distal portion of the nerve was resected for 
observation. 

All fresh specimens were frozen and cut with the microtome in 30-40μ, and 

placed immediate ！~， on the cover glasses and kept in the rdriger尋torfor 12-24 hours. 

The excessive moisture was evaporated, and then the next procedure of KoELLE’s 
method was done. 

D) ChE in P ACINIAN corpuscles distributed in the subcutaneous tissue of the 
白山 hairlesspads. 

In the normal state and 3 weeks after sectioning the sciatic and femoral nerves, 

the parいwereresected for observation. Frozen sections were cut, and the slices were 
placed on the cover glasses in the cold water, kept in the refrigerator for 12-24 
hours and were stained. 

III. RES UL TS 

A) By KOELLE’s method, non-specific ChE stained as densely as total ChE in 
PACINIAN corpuscles, therefore it is a出 umed・ that a large part of ChE in PAcINIAN 
corpuscles belongs to the non-specific ty1〕c(Fig. 2, 9). 
B) 1 3 ＂℃eks after the posterior rhizotom~， (Th 8 11) and bilateral vagotomy, 
remarkable change in ChE activit~＇ in innervated PAcINIAN corpuscles was no 
demonstrated (Fig.3-Fig. 10). 

C) 1) 1 week after sectioning the 町iaicnerve, no remarkable change in 

ChE acti＼北Yin the nerve was obtained, while the irregularity of the nerve fiber 
shm1℃cl marked ¥V ALLERIAN【legencration(Fig. 13 a, b) 

2) 2 3 ＼γeeks after sectioning the sciatic nerve, C'hE activity in the nerve 

fiber was markedl~＇ reduced, and the刊llowishbrown color became 刊 rvfaint. On the 
contraiγ，proliferated Scttw ANN's cells ＂℃ re stained with hematoxvlin over the entire 
specimen (Fig. 13 c). 

D) In PAcINIAN corpuscles distributed in the subcutaneous tissue of the cat’s 
hairless pad, ChE activit~’ was demonstrated, as -vvell as in the mesenteric PAcINIAN 
corpuscles. 3 ，同eksafter sectioning both the sciatic and femoral nerve, no marked 



CHOLINESTERASE IN P ACINIAN CORPUSCLES 2645 

change of ChE activity in the innervated suLcutam:ous P ACINIAN corpuscles was 

detected (Fig. 11, 12). 

IV. DISCUSSION 

1) It is recognized that a large part of ChE in the nervous system belongs旬

specific ChE, but non-specific ChE is partly distributed in the m~·elin sheath, as well 

as in the glia calls. 

As previously mentioned, ChE activity in PAcINIAN corpuscles is the nonspecific 
type. 

The physiological role of non-specific ChE in the nervous system is not yet 

explained, but from the fact that a large part of the ChE in P ACINIAN corpuscles 

belongs to the non-specific t:n〕e,and tha.t some authors reported on the non-specific 

ChE in the subcutaneous MEISSNER corpuscles (HHLLMAN 1955, B.EcKETT 1956, UoNo 

1957), non-specific ChE may be assumed to pla）ア somerole in the mechanism of 

sensory transmission. 

UoNo (1957) demonstrated ChE activity in the taste buds, and SETO (1957) et 

al. supposed that in the sensory receptor the terminal axons are surrounded by the 

special cells which are ScHw ANN’s cell origin, and a chemical substance secreted from 

these cells by physical stimulus is able to evoke the impulses at the terminal axons. 

The cells of central core of PAcINIAN corpuscle may possibly secrete acetylcholin 

(Ach) when the corpuscles are stimulated, and Ach e百ectsthe terminal axons, thus 

the action potentialis initiated in the nerve, 

BROWN (1948), however, denied the secretion of Ach in PACINIAN corpuscles. 

He dissected P ACINIAN corpuscles from the mesentery of ca也 whiehhad received 1 

mg/kg of eserin, and they were extracted with 10 % trichloracetic acid. The 
extra6:.t was tested on the cat’s blood pressure and on leech muscle, and it was proved 
that the corpuscles contained no Ach. 

The problem of Ach in P ACINIAN corpuscles and the physiological action of 

non-specific ChE require further investigation. 

2) According to 0Tsu (1953) et al., vagal a古erentnerve fibers can be obser-

ved histologically in abdominal viscera. 

Therefore, it is supposed that the a百erent nerve from mesenteric P ACINIAN 

corpuscles may be contained in the vagal nerve, and ChE activity in P ACINIAN 

corpuscles can be considered to change after bilateral vagotomy. 

But in the author’s experiment, none of the corpuscles showed any change in 

ChE activity 3 weeks after the vagotomy, and moreover, 3 weeks after the rhizot-

omy on both sides between 8th and 1 lth thoracic dorsal roots, there was no altera-

tion. As the ChE activity in PAcINIAN corpuscle does not change after sectioning 

the posterior roots which surely terminate in it, so changes of ChE activity may 

not be expected after vagotomy, even if the vagal a首erentnerve is distributed to 

the mesenteric P ACINIAN corpuscles. 

2 weeks after sectioning the sciatic and fem oral nerves, ChE activity in the 

innervated P ACINIAN corpuscles located in the subcutaneous tissue of the pad does not 
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change, while in the sectioned nerve itself （司hEactivity was reduced markedly. 

From these results, it is considered that ChE activityァ inthe central core of 

P ACINIAN corpuscles has no relation to the degeneration of sensor~＇ nerves, and the 

cells of the central core are not neurogenic. 

PEASE (1957) and HoNDE (1959) also concluded by electron microscopic research 

that the cells of the central core are probably not SCHw ANN’s cell in origin. 
CouTEAux and NAcHMANSOHN (1940), （、ournAux(1942, 194 7) observed bioche-

mically, the ChE concentration at the motor end-plate decreased by less than one 

third within 3 to 4 weeks follow.ing the section of the motor nerve, and there rem-

ained stable for sevel months. Most of the enz~’me presenting at the motor enclplate 

is apparently localized in the post synaptic element, at most one third may be loca-

lized in the presynaptic membrane. 

The change of ChE activit~ァ may occur only in the neurogenic part, supposing 

ChE in the central core of PAcINIAN corpuscles may have same relation加 thatof 

motor end-plate. 

3) Degeneration of the nerve became remarkable 3 or 4【1aysafter nerve section, 

the axon swells first like a ball and the myelin sheath is destroyアedin fragments, 

then ScHWANN’s cells occup~· these spaces. One week after sectioning, destruction of 
the myelin sheash is not marked, accordingly ChE activibア inthe nerve fiber is not 
appreciably reduced. 

（切icerningcholinacetylase activity in degenerated fibers, NACHMANSOHN (1946) 

stated that one third of the cholinacetylase activity was still present 3 days after 
sectioning the nerve，、N
2 weeks after the operation, Sci王WANN'scells had proliferated and ChE activity 

had become very weak. The activity, therefore, ma~· not be dependent upon 
SCHWANN’s cells. 

V. SU:¥Ii¥IARY 

1) Large part of （司hEactivity in the central core of PA CINIλN corpuscles 
belongs to the non-speclfic t~·pe. 

2) 3 weeks after postrior rhizotomy (Th 8-11) and bilatral vagotomy, Ch E 
activity in mese叫ericPAcIN 

3) 1 ＼『reekafter the secioning, ChE activity in the nerve . does not change 

remarkablJア. But 2 or 3 weeks later, ChE activity became very ,faint. 

4）℃hE in P ACINIAN corpuscles di日tributedin the subcutaneus tissue of cat’s hair-
less pad does not change 3 weeks after the sectioning the sciatic and femoral nerves. 
I am wry grateful to Assist. Prof. C'h. Krnrnc1 who gave me constant help and kind 
guidance throughout this 、.＼＇Ork.
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Fig・. 3 ChE in mesenteric PA01~1AN cor-

puscle 1 ＇、reekafter the posterior rhizotomy 
(Th8-ll), counterstained with hematoxylin. 

longitudinal section. ( x 100) 

Fig・. 2 Non-specific℃hE in the central core 

of mesenteric PACINIA~ corpuscle, counters-
tained with hematoxylin. 

trans、ersesection f×100) 

Fig・. 4 ChE in mesenteric PAcTNIA'< cor-

puscle 1 week after the posterior rhizotomy, 

counterstained with hematoxylin. 

transverse section. （×100) 
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Fig. 5 ChE in mesenteric PACTNIAN cor 
puscle 2 weeks after the posterior rhizoto-
my (Th8-11), counterstained with hematox-
ylin. 
longitudinal section. ( x 100) 
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Fig-. 6 ChE in mesenteric P ACTNIAN cor-
puscle 2 weeks after the posterior rhizoto-
my (Th8-ll), counterstained with hematoxy-
lin. 
transverse section. ( x 100) 
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Fig・. 7 ChE in mesenteric PA＜、INIAN cor-
pusc!e 3 weeks after the posterior rhizoto』
m>・ rThS-11), counterst'.lined with hematox-
ylin. 
longitudinal section. （×100) 

Fig. 9 :t¥on sp. ChE in mesenteric PA「l¥IA:I

corpuscle 3 weeks after the ,·a~ごしturn>',
counterstaine〔lwith hematuxylin. 

longitudinal section. （×100) 

Fi.?,≫ 11 ChE in .P ACD11 A入 corpusclein the 
subcutaneous tissue of the pad 3、、・eeksaf-
ter sectionin邑・ the sciatic and femoral ner-
vc九 counterstained、vithhematoxylin. 
longitudinal section. l×100) 

.Fig-. 8 ChE in mesenteric PACI¥IAN cor-
puscle 3 weeks after the posterior rhizoto・
m! (ThS-11), cour!terstained with hema~ox­
vim. 
trans＞アersesection. （×100) 

Fig. 10 ChE in mesenteric PAcrnrAN co-

rpusclc 3 weeks after the bilateral、agoto-
my, cしuderst旦ine〔1with hemat心xylin.

trans、crse section. （×100) 

Fig≫ 12 ChE in PACINIAN corpuscle in the 
subcutaneous tissue of the pad 3 weeks af-
ter sectioning the sciatic and femoralner 
ves, counterstained with hematoxylin. 
transverse section. （×100) 
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Fig-. 13 

a) ChE in normal sciatic nerve. 

（×100) 

b) ChE in sciatic nerve, 1 week 

after sectioning the nerve. 

ChE activity is not yet redu-

ced. ( x 100) 

c) ChE in sciatic nerve, 3 weeks 

after sectionin邑・ the nerve. 

ChE activity is weak, and Sea-

WANN’s cells have prolifer-

ated. Counterstained with he-

matoxylin. ( x 100) 
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和文抄録

パチニー氏小体に於けるコリンエステラーゼの

組織化学的研究第2報

京都大学医やi';i：タト干｜学教室第2講座（指導．青柳安誠教授）

大阪北逓信病院外科（部長：岡村正博士）

鈴

Koelle (1951）の方法を用いて，猪の腸間膜及ぴ後

肢際部の皮下に存在するパチニー氏小休のコリンエス

テラーゼについてp 組織化学的に検索しp 次の結論を

得た．

1. パチニー氏小体の内視部に存在するコリンエス

テラーゼtむその大部分が非特異性のコリンエステラ

ーゼである．

2.後根切断（Th8-11），或は両側迷走神経の切断

3週後では腸間膜パチニ一氏小体のコリンエステラー

木 義一一5乙

ゼー活性に著明な変化を認めなかった．

3.坐骨神経はp 切断1週後では，コリンエス子ラ

ーゼの活性にあまり変化を認めないが， 2～3週後で

は著明な活性の低下を認めた．

4 坐骨神経及び股神経切断3週後にはy 上述のよ

うに神経自身に著明なコリンエステラーゼの減少を認

めたのに拘らず，その支配下の鵬部皮下に存在するパ

チニー氏小体では著明な変化を認めなかった．


