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Fig. 1.

Shematic drawing of the thoracic

aortic nerves.

Table 1. Quadruple classification of the myelinated nerve fibers (Fukuyama).

small-sized

Diameter (p) 1-3
Thickness of myelin sheath thin
Ranvier’s internodal length () 90--130
Density of myelin sheath stained light

with osmic acid

Number of Schmidt-Lantermann’s | Mostly absent,

clefts in an internodal segment

not more than 2

medium-sized large-sized |maximum-sized
2—5 4—7 7—
moderately thick thick very thick
190—240 250—400 400—600
medium deep deep
3—5 6—11 12—22
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Table 2. Number of the thoracic aortic nerves and the myelinated nerve fibers
arised from each thoracic sympathetic ganglion (Total of 61 dogs).

:zgg{ia;het. Tl,2 T, T, T, Ts T, T, T, T Ty T, Ty Total
Number of Nn. 33| 11| 54| 68| 75| 80| 99| 109| 100| 75| 20| 10| 734
aortici thoracici

Average O~1[0~1|0~1|1~2|1~2|1~2|1~2|1~2]1~2]1~2|0~1]0~1 12
Number of 1330 | 603 | 2038 | 2392 | 2295 | 2197 | 2544 | 2787 | 2976 | 2325 | 495 | 310 | 22141
myelinated fibers

Average 22 9 33 39 38 36 42 46 49 38 8 5 365
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Table 3. Average number of the myelinated nerve fibers in the

thoracic aortic nerves.

Sm Md Lg Mx Total

Total 14471 5129 1866 675 22141

Average 239 84 31 11 365
% (65.5) (23.0) (8.5) (3.0)
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‘thoracic aortic nerves.
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Table 4.

The dorsal root fibers degenerated after resection of the spinal

ganglion in the myelinated nerve fibers contained in the thoracic

aortic nerves.

Spinal ganglia Myelinated fibers Dorsal root fibers
resected Sm | Md | Lg | Mx | Total | Sm | Md | Lg | Mx | Total
C, 304 60 13 11 388 0 1 1 0 2
Cy 130 71 28 8 237 0 0 0 0 0
Cics 304 107 18 7 436 1 0 0 0 1
C, 45 19 5 3 72 0 0 0 0 0
Cs 124 25 13 2 164 0 0 0 0 0
T, 52 18 7 2 79 0 0 0 0 0
T, 266 99 12 5 382 0 2 1 0 3
T, 63 27 6 1 97 4 0 0 0 4
T, 357 180 9 10 556 0 0 0 0 0
T, 299 173 32 2 506 10 10 1 0 21
T, 179 5 2 2 188 103 4 2 2 111
T, 155 39 12 17 223 64 12 1 5 82
T, 28 2 1 3 34 3 0 0 2 5
T, 312 126 47 17 502 20 7 7 1 35
T, 515 | 132 57 28 732 151 42 12 7 212
T, 44 12 2 0 58 4 0 0 0 4
T, 305 43 9 9 366 10 0 0 0 10
T, 28 18 17 4 67 0 0 0 0 0
T, 60 11 10 8 89 2 0 0 0 2
T, 53 12 3 0 68 0 0 0 0 0
Th 195 13 2 4 214 0 0 0 0 0
Ty 166 27 7 7 207 2 0 0 0 2
L, 35 3 3 L 44 0 0 0 0 0
L, 24 10 11 4 49 0 0 0 0 0
Total 374 78 25 17 494
(%) (75.7y | (158)| (5.0)| (3.5)
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Table 5. The ascending and descending course of the dorsal root fibers
of the thoracic aortic nerves in the sympathetic trunk.

Spinal ganglia resected
Co |Cuss| Ty | Ty Tof Tyl Tyl Tyl Ty | Tosy| Ty Te| Ty | Tys| Total
T, 21 | 30 51
g
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3 T, 3| 5| 8| 4 101
E g
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& v
g
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Fig. 4. Degenerated thoracic aortic nerve Fig. 5. Dorsal and ventral root fibers in the
fibers in the sympathetic trunk after thoracic aortic nerves originated from

resection of the spinal ganglion. spinal segments.
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Table 6. The dorsal root fibers degenerated after cutting of the dorsal
root proximal to the spinal ganglion in the myelinated nerve
fibers contained in the thoracic aortic nerves.

Dorsal root Myelinated ﬁ bers proxirlr)lzfsfci gg?;a{izzrrfglion

cut Sm | Md | Lg | Mx | Total | Sm | Md | Lg | Mx | Total
T, 360 | 39 17 |- 7 423 3 0 0 0 3
T, 299 65 30 8 402 0 0 0 0 0
T, . 307 54 20 10 391 0 0 0 0 0
T, 318 45 26 14 | 408 1 1 0 0 2
T, 420 148 92 55 715 5 0 0 0 5
T 383 129 50 16 578 0 0 0 0 0
T, 372 118 46 17 553 0 0 0 0 0
Ty 230 50 - 30 9 319 0 0 0 0 0
T, 415 111 88 12 616 0 0 0 0 0
T, . 661 149 51 13 874 1 0 0 0 1
T 417 95 44 25 581 - 0 . 0 0 0 0
T, 450 110 38 15 613 1 0 0 0 1
T, 193 86 27 7 313 0 0 0 0 0
Ty 121 75 19 5 220 0 0 0 0 0
Total ' 11 1 0 0 | 12

(%) OL7)| (8.3) 0) 0)

Table 7. The ventral root fibers degenerated after cutting of ventral root
in the myelinated nerve fibers contained in the aortic nerves.

Ventral root Myelinated fibers Ventral root fibers
cut Sm | Md Lg Mx | Total Sm | Md Lg Mx | Total
Cyos 350 233 58 15 656 2 0 0 0 2
T, 215 28 7 2 252 0 0 0 0 0
T, 104 17 10 5 136 7 1 0 0 8
T, 193 95 61 20 369 0 0 0 0 0
T 411 139 41 7 598 6 0 0 0 6
T, 163 47 30 11 251 28 3 0 0 31
T, 208 74 5 0 287 8 0 0 0 8
T, 49 22 5 4 80 0 0 0 0 0
T 156 109 44 14 323 3 0 0 0 3
T, 290 101 41 13 445 12 2 0 0 14
T, 343 155 53 32 583 1 0 0 0 1
T, 211 81 32 12 336 0 0 0 0 0
T, 420 137 82 36 675 0 0 0 0 0
T, 174 78 44 14 310 3 0 0 0 3
T, 169 72 60 17 318 1 1 0 0 2
T, 326 112 33 15 486 0 1 0 0 1
Tis 190 129 65 12 396 0 0 0 0 0
T, 330 185 122 28 715 0 0 0 0 0
Total : ) 71 |- 8 0 0 79

(%) , (89.9)| (10.1) O
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Table 8. The ascending and descending course of the ventral root fibers

of the thoracic aortic nerves in the sympathetic trunk.

Ventral root cut
C,e| T, | T, | T, Ts | T, | T, | Two | Tu | T, Total
T,
=t
= T,
g T 5
o0 s 3
2 T, 31 10 1 14
£ =
w B T, 2 8 1 19
¢ | -
§=4 i Ts
2 S 10 2 1 13
© o 7
[= : ;
5 g T, : 11 1 3 7 15
= Gt
g 3 Ty 14 | 14
8 Q
oS Tho
L (@]
A =
.8 Tll
E le 1 1
S .
é T13
Total 2 8 6 | 31 3 | 14 1 3 2 1 79
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Table 9. The myelinated nerve fibers innervating the abdominal and

pelvic organs.

Organs Authors Sm Md Lg Mx Total

Stomach Hara'® 361 (82.7) 65 (14.9) 9 (21) 1 (0.2) 436
Osaki'? 453 (56.8) 325 (40.8) 19 (2.4) 797
Kidney L Tokoyo'® 129 (76.8) 34 (20.2) 3 (1.8) 2 (1.2) 168
4 R V4 97 (74.6) 29 (22.3) 3 (2.3) 1 (0.8) 130
Urinary bladder Sato'® 772 (80.2) 162 (16.8) 27 (2.8) 2 (0.2) 963
Uterus Okuno® 62 (71.3) 22 (25.3) 2 (23) - 1 (1L.1) 87
Vagina Okuno?® 89 (80.9) 17 (15.5) 3 (27) 1 (0.9) 110
Ovary Okuno®*? 30 (66.7) 12 (26.7) 2 (44) 1 (22) 45
Liber Honda?? 187 (76.3) 50 (20.5) 6 (2.4) 2 (0.8) 245
~ Gall bladder Inomata®® 65 (60.0) 38 (34.5) 6 (5.5) 1 (0.9) 110
Pancreas Koseki?® 242 (82.9) 41 (14.0) 7 (24) 2 (0.7) 292
Spleen Watanabe®* | 76 (73.1) 25 (24.0) 2 (1.9) 1 (1.0) 104
Adrenal glands L | Masiko® 689 (77.9) 146 (16.5) 36 (4.1) 13 (1.5) 884
v R y 658 (77.3) 144 (16.9) 36 (4.3) 13 (1.5) 851
" Duodenum Suzuki?®® 80 (69.6) 27 (23.5) 6 (5.2) 2 (L.7) 115
Thoracic aorta Amagal 239 (65.5) 84 (23.0) 31 (8.5) 11 (3.0 365

Table 10. The myelinated nerve fibers innervating the cervical and

thoracic organs.

Organs Authors Sm Md Lg Mx Total
Heart Ito® 646 (21.4) 1425 (47.3) | 621 (20.6) 322 (10.7) 3014
Trachea Yanai®*? 675 (33.5) 727 (86.1) | 388 (19.2) 226 (11.2) 2016
Esophagus Itabasi®® 173 (27.6) 373 (59.6) 64 (10.2) 16 (2.6) 626
Lung L Shimada?®’ 755 (39.4) 554 (28.9) | 327 (17.1) 279 (14.6) 1915

R 4 977 (39.2) 680 (27.3) | 460 (18.5) 374 (15.0) 2491
Thoracic aorta Amagai 239 (65.5) 84 (23.0) 31 (8.5) 11 (3.0 365
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Table 11. The ventral and dorsal root fibers in the N. musculocutaneus,
N. radialis, Nn. cardiaci and Nn. splanchinici inferiores.
. Myclinéted nerve fibers
Authors Nerves Nerve fibers - -
small (SM+Md) large (Lg+ Mx)
Ventral Root
Hashimoto!” N. musculo- Fibers 1.6% 98.4%
ashimoto cutaneus Dorsal Root 5.8% 94.29
Fibers 070 L0
Ventral Root
. 1. Fibers 8.5% 91.5%
Honda'® N. radialis Dorsal Root
Fibers 29.19; 70.9%
Ventral Root
N. musculo- Fibers 1.7% 98.3%
cutaneus Dorsal Root
. Ttoh Fibers 7.7% 92.39;
: Ventral Root
.. Fibers 1.5% 98.5%
N. radialis Dorsal Root 6.9% 95.7%
Fibers 70 L0
Ventral Root 1009% 0%
Fibers ‘
T. Itoh® Nn. - cardiaci
Dorsal Root
Fibers 85.99; 14.1%
Verntral Root
I Nn. splanch. | Fibers 99.7% 0.3%
ukuyam inferior. Dorsal Root
Fibers 90.0% 10.09%
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Fig. 6. Normal myelinated nerve fibers in the thoracic aortic
nerves (fan-wise split preparation). 400X

Fig. 8. Degenerated nerve fibers in the thoracic aortic nerves
after cutting of the dorsal root proxismal to the spinal
ganglion. 400X

Fig. 7. Degenerated nerve fibers in the thoracic aortic nerves
after resection of the spinal ganglion. X400

Fig. 9. Degenerated nerve fibers in the thoracic aortic nerves
after cutting of the ventral root. 400X
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Summary

The innervation of the thoracic aorta was
studied in normal and denervated adult 71 dogs.

1. The thoracic aortic nerves arise from
the thoracic sympathetic ganglia and distribute
to the thoracic aorta accompanying with the
posterior intercostal arteries.

2. Analysis by fan-wise split preparations
(Fukuyama) reveals that the most nerve fibers
are unmyelinated. Myelinated fibers are only
365 in toto on the left thoracic aortic nerves in
The size constitution of myelinated
small-sized fibers 65.5%,

medium-sized 23.09, large-sized 8.59% and maxi-

average.

fibers is as follows:

mum-sized 3.09 in average.

3. The courses of distribution of the my-
elinated fibers were investigated by denervation
experiments. The dorsal root (sensory) fibers
are mainly derived from T,-T; spinal ganglia
and the ventral root (sympathetic preganglionic)
They
reach the sympathetic trunk ganglia through
Most fibers from both

sourses either ascend or descend in the sympa-

fibers mainly from T,-T, ventral roots.

the communicating rami.

thetic trunk. A few myelinated nerve fibers
derived from the cells located proximally to the
spinal ganglia are found. No vagus fiber is

detected.
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