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A SUMMARY OF OUR STUDIES CONCERNING 

THE STRUCTURE AND FUNCTION OF BLOOD 

CAP1 LLARIES 

Yasuyosi NISIMARU 

HISTORICAL NOTE 

Ga1en was of the opinion， based upon his macroscopic observations， that the vessels 

at the end of the arteria1 tree， have a diameter no greater than that of human hair. 

Harvey (1628)， centuries later， using a hand magnifier， gained the impression that 

there are “ho1es through the flesh" which， he assumed， represent channels of com-

munication between the arterial and venous system. Malpighi (1661)， who investigated 

frog's 1ung with the microscope， was probab1y the first to demonstrate the existence 

of capillary vessels. Later on， Hall (1831) with his anatomical approach was able to 

show the difference between the arteries and capil1aries. 

Rouget's work， toward the end of the 1ast century (1873)， called attention to certain 

contractile e1ements that he has seen in the capillary walls of the tadpo1e's tail. All 

these observations concerning the nature of b100d capillaries were ab1y summarized 

and reviewed by Krogh in his book “The Anatomy and Physiology of Capillaries" 

published in 1930. This paper Is a summary of our experiments (References II) which 

1 and my research collaborators made on the Invertebrata， Amphibia and mamma1s 

since 1932. 

STRUCTURE 

The blood capillaries are the microscopic channels which establish connection be-

tween the arterial and venous system. The capillary wall is made up of one or two 

layers. 

Nomenclature As a ru1e， the capillaries are divided into五vesegments: arteria1 capil-

1ary， distributing capillary， net capillary， collecting capillary and venous capillary. In 
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addition to these， there are the bifurcations of the arterial capillary and communicat-

ing branches. 

Lining Cells The lining of the blood capillary wall consists of endothelial cells. 

The so-called contractile cell may or may not be present. The ratio between endo-

thelial and contractile cells varies considerably in all五ve segments， and even to a 

greater extent in di妊erentorgans. The density of contractile cells is greatest in the 

arterial capillary wall and it decreases rapidly toward the net capillary and again in-

creases gradually toward the venous capi1lary. Furthermore， the contractile cells are 

present in groups at the bifurcation of the arterial capillaries. The number of these 

contractile cells is greater above the bifurcation than at the lower end. 

The width of spaces separating individual endothelial cells varies greatly in the 

di妊erentsegments. As one fol1ows the course of the arterial capi1lary toward the 

venous capillary， these spaces become gradually greater. And when the capillary 

lumen dilates the intercellular spaces further enlarge. 

Diameter Diameter of the blood capillaries， as a rule， is the smallest in the net 

capillary and larger toward both the arterial and venous ends. In the sinusoides， the 

diameter of the net capillary is larger than in either the arterial or venons capillary. 

Distribution The distribution of the blood capillaries are found to be varying con-

siderably in di百erentorgans. One may classify the distribution of blood capillaries as 

follows: 1) net type， 2) folded net type， 3) elevated type， 4) basket type， 5) sinu-

soid type， and 6) sinus type. 

Vαsomotor Innervαtion It is reasonable to assume that the vasomotor fibres inner-

vate the blood capillaries. 

CONTRACTILITY 

The blood capillaries are so constituted as to be able to contract passively and acti-

vely. 

Passive Contractility The passive type of contractility is a change in the diameter 

of the capillaries‘caused by the expansibility of the wall. The arterial capillary has 

the greatest capacity for passive expansion. The change of the expansibility of the 

wall is brought about by various chemical substances. 

Active Contractility The active contraction of the capillaries is defined as the con-
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traction of the capillary wall which can be elicited by physiological means. It appears 

that the contractile cells are responsible for active contractility. In addition to the 

vasomotor innervation， the active contractions are governed by hormonal and chemical 

influences， as well as by the blood pressure changes. It di旺ersgreat1y in degree in 

various segments of the capillaries， being the greatest in the arterial capillary and 

the least or none in the net capillaries. The degree of active contractility of the 

capillaries is in direct proportion to the number of contractile cells within the wall. 

A strong active contractility exists at the bifurcation of the arterial capillaries where 

contractile cells are found in large groups. 

Tonus Capillaries have an active and a passive tonus. The former is due to a con-

tinuous contraction of the contractile cells， and the latter is produced by the aggre-

ga te tension of the wall. 

Rhythmical Contractions The blood capillaries， especially arterial capillaries， change 

their diameter rhythmically through the active contraction of the contractile cells. 

There is also a passive contraction which is induced by rhythmical blood pressure 

changes in the arteries. 

Vasomotor Action The vaso・constrictorsincrease the active tonus of the capillaries 

while the vaso・dilatorsdecrease the active tonus by the release of neuro-e旺ectorsfrom 

the nerve endings. The constrictor substance is almost identical with adrenalin， the 

dilator substance with acetylcholine. 

Reflexes There are four separate reflex arcs through which the mechanism of the 

capillaries may be influenced. They link up as follows: 1) within the same capillary 

system， 2) connecting two or more adjacent capillary systems， 3) heart， artery， vein 

to capillaries， and 4) organs to capillaries. 

Mechanism of Contractions The wall of the capillaries consist of four elements: 

nerve endings， contractile cells， endothelial cells and intercellular cement substance. 

The nerve endings release neuro-e旺ectors;the contractile ce11s produce an active con-

tractility; the aggregate of a11 four components represents th~ passi.:ve contractile 

force. Neuro-e百ectorreleased from vaso-constrictor， adrenalin， pituitrin and certain 

ions produce contraction by their effect upon the contractile cells. Neuro-e旺ectorre-

leased from vaso-dilator， histamine， or acetylcholine decrease the active tonus by an 
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of adrenalin， pituitrin， lactic acid， etc. increase expansibility by acting on the wal1 of 

capillaries. 

PERMEABILITY 

Site of Penetration The permeability of the blood capillaries is quite different in 

the various segments. Particles and leukocytes penetrate easily through the net and 

col1ecting capillaries， especially near the transitional points. 

Path of Penetration The main avenue of penetration through the capillary wal1s 

may be through the intercellular cement substance between endothelial cells. 

Factors Influencing Penetration Penetration of substances through the capillary 

wall is influenced by the permeability. The permeability is changed by the contrac-

tion or dilatation of the wall in either the active or passive， or by the physico-chemi-

cal changes of the wall. On the other hand， the penetration of fluid and particles 

through the wal1 is influenced by physical and chemical di丘erencesof the fluids in 

the intra-and extravascular compartments， i. e. hydrostatic pressure， e旺ectiveosmosis， 

diffusion tension， partial pressure， electric charge， etc. 

Diaρedesis of Leukocytes The white blood corpuscles migrate mainly through the 

walls of net and collecting capillaries. The velocity of migration di妊erswidely in the 

individual cases. 

BLOOD FLOW IN THE CAPILLARIES 

In the resting state， when blood volume and pressure decreases， the contraction or 

dilatation at the bifurcations of the arterial capillaries does control the flow. The 

direction of the flow in the net capillaries is sometimes changed by the communicat-

ing branches. In this way， the blood flow is controlled uniformly throughout the 

entire capil1ary bed. 

In the active state， in which blood volume and pressure increases， all capillaries 

dilate uniformly. In this case the blood current is fast and the direction of the flow 

in the net capillaries remains constant. 

When the blood pressure rises， or the venous side is suddenly obstructed the arte-

rial capillary at its bifurcation contracts markedly， thus protecting it from an overload. 

When the capillaries are in a state of contraction， the 自owremains in the main 
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capillaries， not in the net capillaries， due to the contraction of the bifurcations of the 

arterial capillary. 

The valves in minute veins， as well as the contractility of the small arteries， con-

trol the flow in the capillaries. 

The flow in the capillaries is always controlled in the above fashion. The neuro-

effectors， chemical substances and blood pressure play an important role in this 

mechanism. 

While blood is perfused through the capillaries， its contents excepting red blood 

corpuscles， penetrates into， or from the tissue spaces mainly through the intercellular 

cement substance of the net and collecting capillaries. The penetration of these fluid 

and particles is influenced by the change of the permeability of the capillaries， namely 

the dilatation， contraction or physico-chemical change of the wall. 

Variations of physical and chemical factors in the intra-and extravascular compart-

ments will also influence the exchange of substances. The water exchange is ac-

counted for by the alteration of hydrostatic pressure and effective osmosis. The 

penetration of the solute depends on the di旺erence in concentration and electric 

charge， while the rate of gas exchange is governed by its partial pressure. 

Whether fluid and particles penetrate into the tissue spaces or into the capillary 

lumen depends upon whether the above-mentioned factors act in the same or in op-

posite directions. The rate and direction are variable in di旺erentorgans. 

DISCUSSION 

c. M. B. Rouget (1873) found contractile cells in the blood capillaries on tadpole's 

tail. An active contractility of the capillaries of frog's nictating membrane was ob-

served by Steinach and Kahn (1903). Hooker (1921) thought that the arteriole has 

a wall of endothelium and circular smooth muscle only there being no adventitial 

sheath， but the capillary has no muscle layer. On the other hand， Krogh and Vim-

trup described in 1932 that a normal capillary consists of an endothelial tube covered 

on the outside with branches of smooth muscle cells named after their discoverer 

Rouget cells， or according to some authors “pericytes." Recently， Zweifach (1949) 

described the remainder of the capillary wall as a denuded endothelial tube which 

possess no contractile elements. These are termed none muscular Qr true capillaries. 
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In our experiments， contractile cells in net capillary were found in the mesentery， but 

not in the lungs or liver of frogs and tortoises. 

Chambers and Zweifach (1946) divided the nomenclature of the minute blood vessels 

into six parts from other investigator's reports. The de五nitionof the blood capillary 

is not yet settled. 

Hooker described alterations in the surface tension of the capillary endothelium 

induced by chemical or nervous influences. Field (1935) found that in the capillary 

contractions due to electrical stimulation of capillaries of the nictating membrane in 

the frog， the caliber of the vessel has been altered by folding and also by swelling of 

the endothelial nuclei. However， we could not observe the active contraction of 

endothelium of the capillaries. 

The principal site of penetration is near the venous side of the capillary bed， ac-

cording to the work of Landis (1934) performed on frogs， and in Rous， Gilding and 

Smith's investigation (1930) on rats. The pathway in the capillary wall， Chambers 

and Zweifach (1940) concluded， leads through the intercellular cement substance that 

constitutes the inter-endothelial spaces. Starling (1898) emphasized that the water 

exchange is greatly influenced by the colloid-osmotic pressure. Krogh (1930) called 

attention to the importance of the state of dilatation or contraction as influencing 

factors in the capillary permeability. The author's experiments fully substantiate 

these contentions. 

Thoma (1896) and others have endeavoured to establish the pathways through 

w hich the the diapedesis of the leukocytes is e旺ected，but the mechanism of this 

migration is sti1l entirely obscure today. 

When the capillary bed lost its tonus， by the perfusion of Ringer's solution， the 

use of adrenalin (Dale and Richards (1919)) or pituitrin (Krogh (1930)) are believed 

to be e旺ectivein reconstituting it. One must bear in mind， however， the fact that 

either one of these substances acts as a vaso-constrictor only through the stimulation 

of the contractile cells of the wall， hence， they can augment only the active， and not 

the passive tonus. 

In the regulation of the capillary flow local metabolic processes are believed to be 

of considerable importance， according to Lewis (1927). The author， however， feels 

that his experiments suggest that it is the adrenalin that exerts the most important 
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regulatory influence on the capillary blood flow. 

In the resting muscles of frogs， and in warm blooded animals， closed capillaries 

were frequently observed by Krogh. It was also noted by Richards (1922) that in 

the frog's kidney， during diminished diuresis， many of the glomeruli are completely 

shut 0旺fromthe circulation. They appear either empty or contain some stagnating 

red cel1s. This phenomenon may be attributable to the grouped contractile cells found 

mostly at the bifurcation. Similar observations were recently (1946) made in the 

bat's wing by Nicol1 and羽Tebb.
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salamander. J Hiroshima Med Ass 9， Original Series 4; 765， 1956 

87. Hiraga A: The distribution of minute blood vessels of the stomach of Bufo iapo・

nica. J Hiroshima Med Ass 7， Original Series 354， 1954 

88. Ogawa Y: Studies on the distribution of blood capillaries of mucous membrane of 

the stomach. J Physiol Soc Jap 11 : 60， 1949 

89. Sakai T: On the distribution on minute blood vessels in the stomach. J Hiroshima 

Med Ass 12， Original Series 355， 1959 

90. Nishi T: On the distribution of the minute blood vessels in the digestive organs 

of Anguilla japonica. J Hiroshima Med Ass 13， Original Series 353， 1960 

91. Tamio Y: The distribution of minute blood vessels in the carp's intestines. J 

Hiroshima Med Ass 7， Original Series 337， 1954 

92. Hayashi M: Distribution of the minute blood vessels in the upper intestines of 

giant salamander. J Hiroshima Med Ass 9， Original Series 771， 1956 

93. Hayashi M: Distribution of the minute blood vessels in the lower intestines of 

giant salamander. J Hiroshima Med Ass 9， Original Series 779， 1956 

94. Nishi T: On the distribution of the minute blood vessels in the digestive organs 
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of Rana nigromaculata Hall. Hiroshima Med Ass 13， Original Series 357， 1960 

95. Hiraga A: The distribution of minute blood vessels in the large intestine of Bufo 

japonica. J Hiroshima Med Ass 7， Original Series 358， 1954 

96. Hiraga A : The distribution of minute blood vessels in the small intestines of 

Bufo japonica. J Hiroshima Med Ass 7， Original Series 356， 1954 

97. Nishi T: On the distribution of the minute blood vessels in the digestive organs 

of Clemmys japonica. J Hiroshima Med Ass 13， Original Series 371， 1960 

98. Nishi T: On the distribution of the minute blood vessels in the digestive organs 

of Rattus norveficus albus. J Hiroshima Med Ass 13， Original Series 364， 1960 

99. Ogawa Y. Studies on the distribution of blood capillaries in the mucous mem-

brane of intestines. J Physiol Soc Jap 11 : 66， 1949 

100. Sakai T: On the distribution of minute blood vessels in the small intestine. J 

Hiroshima Med Ass 12， Original Series 358， 1959 

101. Noguchi Y: Study on the distribution of small blood vessels in the rabbit's ver-

miform process. Sei-I-Kai Med J 57 : 2014， 1938 

102. Ogawa Y: Studies on the distribution of blood capillaries in the mucous mem-

brane of the colon. J Physiol Soc Jap 11 : 97， 1949 

103. Sakai T: On the distribution of minute blood vessels of the large intestine. J 

Hiroshima Med Ass 12， Original Series 363， 1959 

104. Gotoo T: A summary of the studies on the blood capillaries in the oral cavity 

and its surroundings. J Hiroshima Med Ass 12， Original Series 1441， 1959 

105. Kusunoki M: A comparative study on the distribution of blood capillary in the 

digestive organ of vertebrates. J Hiroshima Med Ass 12， Original Series 779， 1959 

106. Ogawa Y: Summary of studies on the distribution of blood cappillaries in the 

alimentary tract. J Physiol Soc Jap 11 : 104， 1949 

107. Kawato M: Distribution of minute blood vessels in the digestive system of 

human embryo. J Yokohama Munic Univ， Series C-24 (94): 91， 1958 

G) Liver and Gall Bladder 

108. Hayashi M: Distribution of the minute blood vessels of the liver of giant sala-

mander. J Hiroshima Med Ass 9， Original Series 783， 1956 

109. Manabe S: The distribution of the blood capillaries on the liver. J Hiroshima 

Med Ass 4 : 202， 1951 



-274- (Yasuyosi NISIMARU) 

110. Watanabe K: Studies on the distribution of the minute blood vessels of the 

liver. J Y okohama乱1unicUniv， C-33 (114): 1， 1959 

111. Nishimaru Y: Blood and lymph vessels in the liver. In Liver Diseases. Shindan 

to Chiryoo・sha，1955 

112. Ogawa Y: Studies on the distribution of blood capillaries in the mucous membr-

ane of gall bledder. J Physiol Soc J ap 11 : 102， 1949 

113. Tamio Y: The distribution of minute blood vessels in the gall bladder of carp. 

J Hiroshima Med Ass 5， Suppl: 604， 1952 

114. Hiraga A : The distribution of minute blood vessels in the gall bladder of Bufo 

japonica. J Hiroshima Med Ass 7， Original Series 361， 1954 

115. Hayashi M: Distribution of the minute blood vessels in the gall bladder of giant 

salamander. J Hiroshima Med Ass 9， Original Series 785， 1956 

116. Sakai T: On the distribution of minute blood vessels in the gall bladder. J 

Hiroshima Med Ass 12， Original Series 368， 1959 

H) Kidney 

117. Tamio Y: The distribution of minute blood vessels on the carp's kidneys. J 

Hiroshima Med Ass 5， suppl: 1952 

118. Kodama S: The argentophil岳民rsof toad's kidney. J Hiroshima Med Ass 10， 

Original Series 733， 1957 

119. Hayashi M: Distribution of the minute blood vessels in the kidney of giant 

salamander. J Hiroshima Med Ass 9， Original Series 793， 1956 

120. Matsumoto K: On the distribution of the minute blood vessels in the kidneys 

of the Japanese toad. J Hiroshima Med Ass 12， Original Series 1532， 1959 

121. Matsumoto K: On the distribution of the minute blood vessels in the kidneys 

of Clemmys japonica. J Hiroshima Med Ass 12， Original Series 1536， 1959 

122. Matsumoto K: On the distribution of the minute blood vessels in the kidneys 

of Gallus domesticus. J Hiroshima Med Ass 12， Original Series 1540， 1959 

123. Yamamoto A: The distribution of the minute blood vessels in the kidneys. J 

Hiroshima Med Ass 7， Original Series 362， 1954 

1) Endocrine Organs 

124. Manabe S: Studies on the distribution of blood capillaries in the carotis gland. 

J Hiroshima Med Ass 2 : 332， 1949 
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gland. J Chiba乱1:edSoc 30 : 64， 1954 
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129. Kihara Y， Sakai T: Distribution of the blood capillaries of fetal thymus. J Hi-
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135. Y orishim::t A: Comparative studies on the distribution of the minute blood 

vessels in the pancreas. J Hiroshima Med Ass 12， Original Series 1478， 1959 
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137. Yorishima A: Comparative studies on the distribution of the minute blood 

vessels in the adrenal gland. J Hiroshima Med Ass 12， Original Series 1487， 1959 

138. Yorishima A: Comparative studies on the distribution of the minute blood 

vessels in the pituitary bodies. J Hiroshima Med Ass 12， Original Series 1492， 

1959 

J) Uro-genital Organs 

139. Satoo R: Studies on the distribution of the blood capillaries in urethra， vagina 
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rabbit's uterus. J Hiroshima Med Ass 5， Suppl 605， 1952 
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145. Hayashi M: Distribution of the minute blood vessels in the seminal gland of 
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146. Hayashi M: Distribution of the minute blood vessels in the ovarium of giant 

salamander. J Hiroshima Med Ass 9， Original Series 803， 1956 

147. Hayashi M: Distribution of the minute blood vessels in the oviduct of giant 

salamander. J Hiroshima Med Ass 9， Original Series 807， 1956 

148. Hayashi M: Distribution of the minute blood vessels in the urinary bladder of 

giant salamander. J Hiroshima Med Ass 9， Original Series 811， 1956 

149. Asao K: On the distribution of the minute blood vessels in the female sexual 

organs of toards. J Hiroshima Med Ass 12， Original Series 1513， 1959 
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organs of tortoise. J Hiroshima Med Ass 12， Original Series 1509， 1959 

151. Asao K: Studies on the distribution of the minute blood vessels in the female 

sexual organs of domestic fowl. J Hiroshima Med Ass 12， Original Series 1504， 

1959 

152. Asao K: On the distribution 01 the minute blood vessels in the female sexual 

organs. J Hiroshima Med Ass 12， Original Series 1499， 1959 

153. Negitaya M: Studies on the distribution of minute blood vessels in the female 
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K) Skin 

154. Nisimaru Y， Ogawa Y: Studies on the distribution of minute blood vessels in 
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155. Satoo R: Studies on the distribution of b100d capillaries in the skin. J Hiro-

shima Med Ass 4 : 623， 1951 
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157. Tamio Y: The distribution of minute blood vessels in the carp's skin. J Hiro-

shima Med Ass 7， Original Series 335， 1954 

158. Kihara Y: Blood capillaries of the fetal skin. J Hiroshima Med Ass 9， Original 
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159. Hayashi M: Distribution of the minute blood vessels in the skin of sa1amander. 

J Hiroshima Med Ass 9， Original Series 741， 1956 

160. Yamada Y: Studies on the distribution of minute b100d vessels in the human 
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L) Muscle and Joint 

161. Satoo R: Studies on the distribution of blood capillaries in the muscle risorius. 

J Hiroshima Med Ass 4 : 619， 1951 
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Med Ass 5 : 132， 1951 

163. Tamio Y: The distribution of minute blood vessels in the carp's muscles. J Hi-
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Vascular Wa11 

166. Kishi Y: On the distribution of minute blood vessels on the blood and lymph 

vessel walls. J Hiroshima :Med Ass 5， Suppl 614， 1952 

M)Summary 

167. Tagaya S: Studies concerning the comparative physiology of minute blood vessels 

in the central nervous system. J Hiroshima Med Ass 12， Original Series 1565， 

1959 

168. Ootani J: Studies concerning the comparative physiology of minute blood vessels 
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and lungs. J Hiroshima l¥led Ass 8， Original Series 103， 1955 
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of animals. J Hiroshima Med Ass 12， Original Series 578， 1959 

172. Satoo R: Summary of the experiments on the distribution of blood capillaries in 
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173. Sakai T: A summary of the studies on the distribution of minute blood vessels 

in the digestive organs. J Hiroshima Med Ass 12， Original Series 370， 1959 

174. Nishi T: A summary of the comparative studies on the distribution of the 

minute blood vessel of the digestive organs on the several vertebrates. J Hiro-

shima Med Ass 13， Original Series 378， 1960 

175. lvIatsumoto K: Studies concerning the comparative physiology of the minute blood 

vessels of the kidney. J Hiroshima Med Ass 12， Original Series 1544， 1959 

176. Asao K: Summary of the studies of comparative physiology of the blood capilla-
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organs. J Hiroshima Med Ass 7， Original Series 377， 1954 
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the skin and mucous membrane. J Hiroshima Med Ass : 4626， 1951 
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shima Med Ass 4 : 203， 1951 

180. Tamio Y: Studies on the distribution in the minute blood vessels of carp. J 

Hiroshima Med Ass 7， Original Series 343， 1954 

181. Arai T: Studies on density of distribution of the minute blood vessels. J Yoko-

hama Munic Univ， Series C-32 (105) : 1， 1959 

182. Ogawa Y: Studies on the minute blood vessel distribution. J Yokohama Munic 

Univ， C-6 (12) : 1， 1952 

V Vascular Nerve 
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183. Nisimaru Y: Studies on the vaso-motor nerve to the frog's hind limbs. Sei-I-Kai 

乱1edJ 41 : 231， 1922 

184. Semba T: Studies on the vaso・dilatationof hind limbs caused by excitation of 

sciatic nerve. J Physiol Soc Jap 5 : 379， 1941 

185. Semba T: Relationship between the cutting of anterior and posterior roots of 
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7 : 444， 1942 
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187. Semba T: A few experiments on the vasodilatation of tongue. J Hiroshima 
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188. Semba T: Studies on the vasodilatation of tongue caused by nerve stimulation. 
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1948 
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J Physiol Soc Jap 13 : 175， 1951 
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213， 1951 

193. Samba T: Studies on the vascular reflexes of hind limbs. J Hiroshima Med 

Ass 5 : 28， 1952 
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195. Nisimaru Y: Studies on the vaso-motor nerves. J Hiroshima Med Ass 19: 3， 
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VI Contractility 

A) Physical and Chemical Stimulus 

196. Chan SY: The reactions of blood vessels to the temperature. Sei-I-Kai Med J 

54 : 1014， 1935 
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197. Sozi T: Studies on the influence of the physico-chemical factors of the blood on 

the contractility of blood vessels. Sei-I-Kai Med J 44 : 2246， 1935 

198. Sozi T: Influence of phosphate on the contractility of blood vessels. Sei-I-Kai 

l¥1ed J 55 : 125， 1936 
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I-Kai Med J 55 : 2493， 1936 

200. Kiuti S: Action of some drugs on the contractility of small blood vessels. Sei-I-

Kai Med J 57 : 2434， 1938 
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vessels. J Physiol Soc Jap 8 : 487， 1943 

202. Ichikawa S: The actions of K and Ca ions to the blood vessels. J Physiol Soc 

Jap 8 : 684， 1943 
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204. Hukuba T: Studies on the vascular reaction caused by temperature. J Hiroshi-
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shima Med Ass 6 : 454， 1953 

208. Hiraga H: The action of acetylcholine upon the blood vessels of the hind limbs 

of frog. J Hiroshima Med Ass 6 : 437， 1953 

209. Hayashi M: The effect of noradrenalin on the blood vessels of frog's web and 

mementery. J Hiroshima Med Ass 11， Original Series 517， 1958 

B) Contractility 

210. Yokoyama T: On the study on the automatic contraction of capillaries. Sei-I-

Kai Med J 55 : 1178， 1936 

211. Kiuti S: Studies on the tonus of small blood vessels. J Physiol Soc Jap 3: 47， 

1938 

212. Kiuti S: Studies on the elasticity of small blood vessels. J Physiol Soc Jap 3 : 
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Kai Med J 57 : 2427， 1938 
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215. Koono M: Studies on the contractility at the bifurcation of arteriole. Sei-I-Kai 

乱1edJ 58 : 18， 1939 

216. Kiuti S: Studies on the contractilitγof blood capillary. J Physiol Soc Jap 4: 
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217. Semba T: Studies on the contractility of small blood vessels caused by changing 

its inner pressure. J Physiol Soc Jap 7 : 178， 1942 

218. Irisawa H: Studies on the rhythmical contraction of blood capillaries. J Physiol 

Soc Jap 11 : 19， 1948 

219. Ichikawa S: Studies on the pressure proof of blood capi1laries. J Physiol Soc 

Jap 10 : 103， 1946 

220. Iwata J: Passive contractility of the blood vessels of the brain and lower limbs. 

J Hiroshima Med Ass 7， Original Series 392， 1954 

221. Shigematsu M: The contractility of the blood capillaries. J Physiol Soc Jap 7 : 

147， 1939 

222. Naitoo Y: On the contractility of mesenteric blood vessels of the dogs. J Hiro-
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Summary 

223. Nisimaru Y: Summarγof our studies on the contractility and permeability of 

small blood vessels. Syokubutu and Doobutu 7(649) : 813， 1939 

224. Nisimaru Y: On the contractility of small blood vessels. Jap J Med Sci 3(8) : 

31， 1942 

225. Iwata J: Angiophysiological studies on the brain. J Hiroshima Med Ass 7， Ori-
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VII Permeability 

A) Physical and chemical stimulus 

226. Inoue T， Kiuti S: Relationship between the osmotic pressure and the permeabi-

lity of blood capillary wall. Sei-I-Kai Med J 54 : 1132， 1935 

227. Inoue T， Motizuki K: Relationship between the permeability of capillary wall 
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and the viscosity of perfusion fluid. Sei-I-Kai Med J 54 : 1136， 1935 
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vessel wall. Sei-I-Kai Med J 54 : 2103， 1935 
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B) Permeability of Water 

233. Tanno T: A method for observing the permeability of water through the blood 

vessel wall. Sei-I-Kai Med J 55 : 1556， 1936 

234. Tanno T: The exchange of water through the blood vessel walls. Sei-I-Kai Med 

J 55 : 2625， 1936 

235. Tanno T: Relationship between osmotic pressure and edema. Sei-I-Kai Med J 
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238. Tanno T: Sorne effects of osmotic pressure on the red blood corpuscle. Sei-I-
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C) Mechanism 
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I-Kai Med J 55 : 2228， 1936 

249. Kiuti S: The mechanism of permeability of dyes through the blood capillary 
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251. Sozi T: Relationships between the calibre of small blood vessels and the osmotic 

pressure. J Physiol Soc Jap 5 : 386， 1941 
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258. Inoue T; Studies on the permeability of Bowman's capsule in the kidney. (1)ー
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VIII Blood Flow 

A)Regulation 
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[要約〕

毛細血管の構造と機能についての研完総括

西 丸 和 義

この論文は毛細血管の構造と機能を無脊椎動物、両棲類、は虫類、晴乳動物と人体につい

て実験追及した、協同研究者との論文296編をまとめたものである。

これによって得た毛細血管の概念は、

毛細血管では、その壁の受動的および能動的収縮性に基因して血行調節が行なわれ、また

その壁の透過性、およびこれを境とする血液と組織液との間の物理化学的性状の差異に基因

して両液間の物質交換が行なわれるのものである。




