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Table. 1. Animals Used for Experimevnts
. Body |, « : Body .
Al e | Reofweshe | S| Amml s | RSl | w00,
1 Male 15 days 0.6 Right 21 Male 7 months 13.0 Left
2 ”? 38 7 1.4 Left .22 ” 2 years 4.0 ”
3% 7 38 ” 1.5 ” 23 ” 2 7 8.2 Right
4 ” 3 months 2.6 ? 24, 25, 26 ? 27 10.0 Left
5% ” 37 2.7 ” 27 ” 27 10.5 Right
6* » 2 years 12.0 o 28 » 2 7 12.0 Left
7% » 2 ” 14.2 ” 29 ” 2 7 13.0 »
8 Female 10 days 0.6 ” 30 ” 2 ” 14.5 ”
9 ? 30 7 1.0 ” 31 ” 5 7 6.0 ”
10 ”? 30 7 1.1 C 32 ” ? 14.0 Right
11 ” 2 months 1.0 ” 33| Female 2 years 7.1 Left
12 ? 5 7 2.5 ”? 34 ” 27 7.2 ”?
13, ? 2 years 75 | ? 35 ? 27 7.3 ?
14 ? 27 85 ” 36 ” 27 8.1 ”
15 ” 27 11.0 Right 37 ” 27 11.0 Right
16 Male 3 months 2.1 ” 38 ” 27 16.0 Left
17, 18 ” 37”7 2.5 ”? 39 ” 14 7 15.0 ”
19 ” 37”7 3.7 Left 40 7 14 7 ? 7
20 ” ? 38 ”?
Animal No. 1-15 are serial transversal sections, and animal No. 16-40 are single
longitudinal sections.
* : Materials injected with formol through the Sinus arteriae carotidis internae.
Table. 2. Diameter of 4 Arteries in Materiols Injected with Formol
Diameter of Each Artery (mm)
Animal No. Age of Animal ﬁm‘z’g:;%f&ss Sinus A. carotis int. E A. carotis ext.
3 38 days l.6x1.1 1.2X0.6 0.8X0.4 1.6X1.4
5 3 months 1.6X0.8 1.4%1.0 0.6 X0.4 1.8X1.5
6 2 years 2.8%2.0 2.0X1.8 1.0X0.8 24X1.8
7 2 7 2.1%x1.7 1.9%1.5 0.6<0.4 2.1%X1.8
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Table. 3. Occurrence of Elastic Membrane

in Tunica Media of Root of A. occipitalis
and Other Small Arteries

Regions of Artery

Animal No. Root of Root of Other
B i A. occipitalis | Small Arteries
1,12 — +
2 + 4 4
3 + ¥ -
4 - + ¥
5 + + ¥
6,11,13 o A
7 S +
8,10 - -
9 - + -+ + k¥
14 + -+ +
15 + +
16 ++% ++
17,22, 23,32 / +
20 / ' + 4%
26 + - FE /
29, 34, 36, 37, 38 o+ * /
33, 35, 39, 40 ++ /

Animal No. I-15 are transversal sections, and
animal No. 16-40 are longitudinal sections.
4 +: Artery having much developed elastic
membrane.
+ : Artery having little elastic membrane.
— : Artery without detected elastic membrane.
* . Sinus-like structure.
*% . Artery in which cartirage may be detected.
[ : Artery not seen in section.
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Table. 4. Comparison of Thickness of Tunica
Media in Various Arteries

Animal

Regions of Artery

Middle portion

A.carotis

No. A.carotis| A.carotis of Sinus ¢
comm. ext. medial | lateral nt.
(mm) (mm) (mm) (mm) (mm}
1 0.13 0.13 0.06 0.06 0.08
2 0.12 0.12 0.05 0.05 0.08
3% 0.12 0.14 0.06 0.05 0.07
4 0.19 0.18 0.10 0.08 0.13
5% 0.14 0.14 0.06 0.06 0.11
6* 0.32 0.29 0.12 0.10 0.17
T* 0.27 0.25 0.14 -0.08 0.18
8 0.11 0.12 0.08 0.08 /
9 0.17 0.15 0.07 0.07 0.09
10 0.14 0.15 0.08 0.08 0.08
11 0.12 0.10 0.08 0.07 0.10
12 0.13- 0.14 0.11 0.10 0.12
13 0.18 0.17 0.07 0.07 0.13
14 0.27 0.29 0.08 0.06 0.12
15 0.18 0.20 0.08 0.07 0.12
16 / 0.24 0.11 0.07 /
17 0.22 0.20 0.10 0.10 0.12
18 0.19 0.18 0.09 0.09 0.11
19 0.18 0.21 0.10 0.08 0.12
20 / 0.18 0.07 0.07 0.18
21 0.22 021 | 0.0 | 0.9 0.27
22 / 0.25 0.10 | 0.10 0.17
23 / 0.28 0.15 0.13 0.20
24 0.29 0.26 0.14 0.11 0.17
25 0.30 / 0.12 0.10 0.18
26 / 0.37 0.11 0.07 0.27
27 0.27 0.29 0.13 0.10 0.21
28 0.33 0.32 0.10 0.08 0.24
29 0.34 0.36 0.13 0.11 0.19
30 0.37 0.35 0.14 0.10 0.23
31 0.36 0.35 0.13 0.13 0.24
32 0.27 0.33 0.11 0.11 0.20
33 0.27 0.25 0.09 0.06 0.18
34 0.28 0.31 0.13 0.10 0.21
35 / 0.36 0.10 0.08 0.20
36 0.34 0.33 | 0.3 o011 |/
37 0.30 0.36 0.12 0.12 0.18.
38 0.30 0.31 0.12 0.08 0.23
39 0.27 0.31 0.20 0.10 0.20
40 / 0.42 0.15 0.10 /

‘Animal No. 1-15 are transversal sections, and
animal No. 16-40 are longitudinal sections.

* . Materials injected with formol.

Artery not seen in section.
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Table. 5; Showiﬁg the Increase of Longer
Sinus Arteriae Carotidis Internae with
the Increase of Age

Animal No. ! Age of Animal ! Length of Sinus

l ‘ (mm)

8 10 days 1.3

10 30 7 1.7

9 30 7 1.8

2 38 7 1.4
3% 38 7 1.8
11 2 months 2.4
5%, 19 37 2.4
18 3 2.5
17 37 26
12 57 2.5
21 7 7 ) 36
15 2 years 2.4
13 2 7 3.0
6%, 7% 2 7 3.2
24 27 3.4
14 27 3.5
29 27 3.7
33 2 ” 38
25 2 7 : 3.9
38 27 4.0
37 2 7 41
34, 34 2 7 4.9
28 2 7 46
30 27 , 5.2
31 57 4.0
39 14 7 5.1
32 ? 1 48

* : Materials injected with formol.
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Table. 6. A Classification of Various Arteries
According to Their Structure

Animal No.

Regions of Artery 49 43

D

Arcus aortae

= =

Aorta thoracica
Truncus brachiocephalicus

Root of A. subclavia
sinistra

Root of A. subclavia
dextra

= =

= =

Root of .A carotis comm.
dextra

Middle part of A. carotis
comm. dextra

Upper part of A. carotis
comm. dextra

=

A. carotis int.

A. carotis ext.

ERAE A A 49 B B BEHE
EHREE " A 4 +H # =®HEH

A. lingualis
Root of A. renalis

Root of A. coeliaca

Root of A. mesenterica
cran.

R seg:eg H H [ H HEE=E|R

HHRAEEAE S

Root of A. iliaca ext.

E : Elastic type

T : Transitional type

M : Muscular type
E.M: Mosaic type
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STUDIES ON SINUS ARTERIAE CAROTIDIS INTERNAE IN DOGS
. By -~ ! -

Kitao FurunaTa

(From the Laboratory of Veterinary Anatomy, Faculty of Veterinary Medicine,
Hokkaido University, Sapporo, Japan. Chief: Prof. K. TAKAHATA)

Since Burns (1811) many works have been published about swelling at the root of 4r:.
carotis interna. ~ Some authors treated it as pathological deformation, and others as normal
structure sui generis. After HErRING (1924), who had established so-called HErRINGs Sinus Reflex
Theory, there appeared many physiological, pharmacological or neurological studies accom-
panied by anatomical and histological investigations atout this region. But most of the
previously reported work was done with human materials and it was concerned mainly with
nervous elements of this part. These are reasons why the author attemped the present
work from the viewpoint of comparative anatomy.

The following were results obtained with materials out of 40 dogs (Table 1).

(1) Results of submacroscopic observations.

a) The Sinus arteriae carotidis internae (=84CI) of hea]thy dog killed by bleeding did not
very remarkably swell up in fresh or fixed condition in situs, as many previous authors had
reported.

b) However, it was easy to make it swell up with pressure injected through Art. carotis
communis of fresh material in situs (Fig. 1). So it was proved that S4CI of living dog was in
a swollen state. Such difference of S4ACI shapes between the living and the post mortal
condition was also supposed to be due to the contractile property of S4CI wall and the blood
pressure exerted upon it.

c) Even by the pressure of added materials the diameters of SACI of dogs were less
than those of A4rt. carotis communis and drt. carotis exierna, but were far greater than those of
Art. carotis interna (Table 2).

(2) Microscopical findings about S4CL

a) In general, intimae of S4CI wall were somewhat thicker than those of other arteries,
and in several cases they were so remarkably thick as to indicate hyperplasy (Fig. 5).

b) In subendotherial connective tissue there were seen less or more developed longitu-
dinal smooth muscle fibres in many cases (Fig. 5). .

c) The whole thickness of S4CI wall mainly depends upon that of the media. Media of
SA4CI wall were far thinner than those of A4rt. carotis communis, Art. carotis externa and drt. carotis
interna (Table 4).

d) The elastic lamellae in media of S4CI resembled those of the elastic type arteries,
but they consist of only 7-10 layers; each lamella sends out many thinner blades and fibres
to relatively wide interlamella spaces forming networks by anastomosis (Fig. 4).

e) The muscle fibres of media of S4CI wall were ring smooth muscles. The present
author could not recognize any longitudinal or transversal fibres as WoLuynsky had seen in
human materials (Fig. 5).

f) Each smooth muscle fibre of media was separated from any other, and each fibre
was inserted into elastic fibres and thinner elastic lamellae (Fig. 5).

(3) The microscopical features of the upper part of Adrt. carotis communis of dog when
examined proved to be the intermediate type, but it rather resembled the muscle type except
the presence of large meshed networks of relatively large elastic fibres or lamellae within
the media (Fig. 2). A4rt. carotis externa was similar to Art. carotis conununis alternatively gradually
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to muscle type upwardly.  4rt. carotis interna indicated itself as the completely muscle type
of artery (Fig. 7).

(4) In the transitory part of 4rt, carotis comnunis to SACI there was seen no gradual trans-
formation but sudden change of structure from the intermediate type to the elastic type of
S4CI  Within a short distance there was seen the feature of mosaic type of artery (Fig. 3).
Between A4rt. carotis interna and S4ACI there was also similar transformation of mosaic feature
(Fig. 6).

(56) The author could not find any structure similar to that of S4€/ wall in his examina-
tions of many other main arteries of dog ktody, with the exceptions of root regions of Ar:.
occipitalis and another small artery (supposed to be 4rt. pharyngica ascendens) (Table. 3). Also there
was not found any mosaic feature of transitory part, excepting only one case of the root of
Art. coeliaca (Table. 6).

() On the walls of Art. carotis communis and Art. carotis externa there were seen a small
amount of specially developed elastic fibres at the part corresponding to the roots of SACI,
drt. cecipitalis and Art. pharyngica ascendens.

(7) The sinus-like structures at the root regions of A4rt. occipitalis and Art. pharyngica ascendens
were notable for their much thinner dilated walls, and a few well-developed large elastic
fibres in them (Table 3, Figs. 8, 9).

(8) Considerations based upon the findings.

a) The special features of S4ACI were not always passively brought about by the influence
of blood pressure acting upon it, but also are due to their proper function as parts for the
reception of blood pressure feeling.

b) The impulse of blood pressure feeling seemed to occur with simple mechanical
stimulus introduced by dilation of S4CI wall, because there were many sensitive terminal
apparatuses of N. vagus and N. glossopharyngeus according to many previous author, and because
the wall of S4CI was constructed so as to dilate more easily than any other artery such as
Art. carotis commnunis, Art. carotis externa or Art. carotis interna.

c) It is by the remarkable difference of wall construction between SACI and Art. carotis
interna, that the author proposes to explain the wall swelling of S4CI. 1t is easy to suppose
the special elevation of blood pressure shall occur here and result in the wall swelling.

d) It was suggested that the root regions of Art. occipitalis and Art. pharyngica ascendens may
also have blood pressure feeling or other similar sensory functions.
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Fig. 1.

Fig. 2.

Fig. 3.

Figs. 4,

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.
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Explanation of Plates

Plate 1.

Art. carotis communis and its branches. Xx0.8.

a) The left side of the case injected through Art. caroits communis with starch.
b) The right side of non-injected materials, showing Art. carotis communis (c.c.),
Sinus arteriae carotidis internae (S.), Art. carotis interna (c.i.), Art. carotis externa
(c.e.), Art. lingualis (1.). .
Transversal section of Art. carotis communis in case No. 43, showing the presence '
of large meshed network of elastic fibres. Elastic fibre stain. - X60.

Longitudinal section of the transitional part of Art. carotis communis to the Smus
in case No. 28, showing the sudden transformation of structure from the intermediate
type to the structure of Sinus. Elastic fibre stain. Xx60. '

Plate II.

5. Longitudinal section of Sinus in case No. 38.

Fig. 4 shows the thick intima and the remarkably developed media having elastic
lamellae and many interlamellar anastomoses of thin fibres. Elastic fibre stain. X250.
Fig. 5 shows a small quantity of longitudinal smooth muscle fibres in subendotherial
tissue, and the intermediate ring smooth muscle fibre with elastic lamellae and
fibres in media. Haematoxylin and eosin stain. X259.

Longitudinal section of the transitional part of Sinus to Art. carofis interna in
case No. 35, showing the mosaic feature having the muscle type structure inside of
media. Elastic fibre stain. X60.

Transversal section of Art. carotis interna in case No. 43, showing the presence
of a few elastic fibres and the large developed smooth muscle fibres. Elastic fibre
stain. X 60. » '
Longitudinal section of the root region of Art. occipitalis in case No. 34, showing
the sinus-like structure with a few detectable developed large elastic fibres in media.
Elastic fibre stain. Xx.250.

Transversal section of the root region of Art. pharyngica ascendens in case No. 6,
showing the sinus-like structure. Elastic fibre stain. X250.
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