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Abstract
A fine slip separated from the external surface of the cutaneous trunci muscle was often found around the axillary region

of the rat. However, there has been scarce report concerning such muscular bundle. The aim of this study was to examine
it anatomically. The slip extended from the ventrolateral trunk to the fascia of brachium. It covered the thoracic mammary
glands in female and the adipose mass in male. The nerve supply from the caudal pectoral nerve was expected, although

the true innervation was not clearly identified. Moreover, it was suggested that the murine commonly possesses this type

of muscle. The anatomical knowledge about this muscular slip will probably diminish the inconveniences during the skin

experiment using rats.
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Introduction
Rat is one of the popular animals used for the skin exper-
iment including the creation of artificial skin wound'” and
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% Similar to other mammals,

validation of skin flap design
the rat has the cutaneus trunci muscle (CTM) that the human
never possesses’ . To appreciate the morphological difference
between the laboratory animals and the human in performing
the skin experiment, we have studied the subcutaneous struc-
tures macro-anatomically® .

When we exposed the external surface of the CTM at the
axillary region of the rat in the previous studies, a certain
muscular slip was often found out there. We searched descrip-

tion concerning such muscular bundle in anatomical textbooks
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of the rodents and literature of comparative myology
However, there was no descriptive text explaining about it.

The axillary region is frequently incised during the skin

experiments intended to the flap design and muscle reflex" ™.

At that time, the slip seems likely to be injured unconsciously.
Therefore, we planned to examine the cutaneous muscle fur-
ther focusing on the region from the flank to the forelimb. The
aim of this study was to record the muscular slip separated
from the CTM of the rat in detail and to confirm its anatomi-

cal property.

Materials and Methods

The animals used in this study were two male and two
female Wistar rats of 8 weeks of age. They were sacrificed for
the control experiment of cerebral arteries by Dr. S.
Okuyama'® in 2004. After the experiment, the dead bodies
were handed us for exhaustive utilization of animal resources.
Immersed in 10% formalin solution for enough fixations, the

dermis was excised and the CTM was exposed. Subsequently
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to identification of the muscular slips, all specimens were ob-
served macroscopically and photographed. The anatomical
nomenclature of muscles in this study followed the Nomina
Anatomica Veterinaria Japonica'” and Ura'®.

Preliminarily we inquired anew about the use of rat spec-
imens for a member of the Animal Experimentation Commit-
tee of Kagoshima University, and obtained the answer that it
is not necessary to submit the experimental plan to use of such

recent dead body.

Result

The thin muscular slips split from the external surface of
the CTM in the ventrolateral side of the trunk and extended
cranially (Figs.1, 2). Its origin strode over the boundary area
between the humeroabdominalis (HA) and humerodorsalis
(HD) muscles18). The muscle bundles were sparse and thin,
and entire contour was longish trapezoidal. The insertion was
on the brachial fascia or within the subcutaneous tissue of the
arm to end diffusely. The averages of 8 sides were 17 mm in
width at the origin, 35 mm in maximum length, and 0.6 mm in
thick at the center of origin. This slip covered the second and
third thoracic mammary glands in female and the whitish adi-
pose mass in male (Fig.1). Both organs passed through the
CTM at a hiatus between the HA and HD. To confirm the sup-
plying nerve to the slip, the caudal pectoral nerve arising from
the brachial plexus and the cutaneous branches of the thoracic
nerve were pursued intensively. However, we could not iden-

tify the innervation with clarity (Fig.3).

Discussion

The muscular slip examined in this study has scarcely
described in the past. It was separated from the external sur-
face of the CTM. Ura'” referred such muscle bundle as to the
superficial derivative layer of the CTM. We made literature
retrieval again based on his viewpoint, and picked up four de-
scriptions of similar muscles. First one is supramammary
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muscle of the carnivorous animals">”

, which is homologous
to the preputial muscle in male, covering the mammary gland.
However, its origin is closely related to the external genital
organs. The second is the muscle found in the hystricomorphic
rodents, originating at the ventral surface of the CTM and ex-
tending to the shoulder’”. However, its insertion attaches to
the proximal part of the humerus. The third is the muscle
found in the axillary fold of a species of marsupials, chi-
ronectes minimus. Although Ura'® interpreted it an anlage of
the derivative layer, he was negative about the relationship

between the development of the CTM and the mammary

gland. Lastly there is a short description on the muscular slip

of the lemming. Meinertz™

reported the slip in a male Green-
land lemming splitting off from the lateral side of the CTM
and extending to the arm and shoulder. It covered the pad of
fat and interlaced partly with the platysma. His description is
brief, but it is the most similar to the muscular slips found in
this study among the newly retrieved cases. In addition, we
have also detected the slips of similar configuration in two
laboratory mice (unpublished data). Thus, there is a possibility
that the murine commonly possesses the muscle bundle of this
type.

In this study, we could not identify the innervation of this
slip. Nevertheless we would speculate based on positional re-
lation that it is supplied by a branch of the caudal pectoral
nerve running downward just inside the boundary area be-
tween the HA and HD (Fig.3). If it is true, the innervating
nerve will be coursed recurrently directing cranialward along
the muscular bundle. It should be continued to search for the
supplying nerve to clear whether the slip is a derivative layer
of the CTM or not.

This slip is very delicate and is almost covered over by
the forelimb in normal body posture. Even allowing the rat in
a supine position during a skin experiment, the slip may pro-
voke some confusion to an unskilled practitioner such as mis-
understanding of subcutancous layers or bleeding from the
mammary gland. Moreover, there is a possibility that the slip
is injured to cause unnecessary contraction or to delay wound
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healing" ", Therefore, the anatomical knowledge about this

muscular slip will probably diminish these inconveniences.

Conclusions

In this study, it is suggested that the fine slips of cutane-
ous muscle extending from the ventrolateral trunk to the
brachium exist not only in the rat but in the common murine
animals. For elucidation of phylogenetic origin and its func-
tion, further investigation is necessary. Even so, an attention
to the muscular slip will improve the procedure of the skin ex-

periment associated with the axillar region of the rat.
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Fig. 1 Photographs of the fine muscular slip in the right side extending from the ventrolateral trunk to the brachium. a (external aspect) and b (the
slip is picked up): female specimen showing the slip (arrows) and second and third mammary glands (black arrowheads). c: male specimen showing
the slip (arrows) and adipose mass (white arrowheads).

Fig. 2 Schematic drawing of the cutaneous trunci muscle system with skeleton of right forelimb and xiphoid process. The mammary gland (asterisk)
is partly hidden by the muscular slip (arrow). HA, humeroabdominalis; HD, humerodorsalis; PA, pectoralis abdominalis.



Fig. 3 Schematic drawing of the typical branching pattern in the caudal brachial plexus and a series of pectoralis muscles. Left half viewed from the
dorsal side. Black star and circle indicate the origin of the muscular slip outside the HA and HD. C7-T1, ventral branch of the spinal nerves; Cam,
medial antebrachial cutaneous nerve; M, median nerve; U, ulnar nerve; CdPN, caudal pectoral nerve; CrPN, cranial pectoral nerve; HA, humeroab-

dominalis; HD, humerodorsalis; PA, pectoralis abdominalis; Ppf, pectoralis profundus; Psf, pectoralis superficialis.

2)

3)

4)

5)

6)

7)

rat. Wounds 2005; 17: 157-168

Stekelenburg A, Oomens CW, Strijkers GJ. Compres-
sion-induced deep tissue injury examined with magnetic
resonance imaging and histology. J Appl Physiol 2006;
100:1946-1954

Taylor GI, Gianoutsos MP, Morris SF. The neurovascular
territories of the skin and muscles: anatomic study and
clinical implications. Plast Reconst Surg 1994; 94: 1-36
Taylor GI. The blood supply of the skin. In: Thorne CH,
Bartlett SP, Beasley RW, et al. ed. Grabb and Smith’s
Plastic Surgery. 6th ed. Philadelphia: Lippincott Williams
and Wilkins; 2007: 33-41

McGuire PG, Howdieshell TT. Importance of the en-
graftment in flap revascularization: confirmation by laser
speckle perfusion imaging. J Surg Res 2010; 164: e201—
e212

Greene EC. Anatomy of the Rat. New York: Hafner Pub-
lishing; 1959

Hebel R, Stromberg MR. Anatomy of the Laboratory
Rat. Baltimore: Williams and Wilkins; 1976

8)

9)

10)

11)

12)

13)

14)

— 100 —

Mine K, Shimotakahara R, Lee HY, et al. Dorsal origin
of the cutaneus trunci muscle in the rat, with special ref-
erence to the tail attachment. Bull Sch Health Sci Ka-
goshima Univ 2016; 26: 9-12

Mine K, Shimotakahara R, Lee HY, et al. Source artery
of the dorso-cranial part of subcutaneous structures in the
rat trunk. Bull Sch Health Sci Kagoshima Univ 2018; 28:
77-81

Cooper G, Schiller AL. Anatomy of the Guinea Pig.
Cambridge: Harvard University Press; 1975

Kent G, Carr R. Comparative Anatomy of Vertebrate.9th
ed. New York: McGraw-Hill Science; 2000

Diogo R. Muscles of Vertebrates: Comparative Anatomy,
Evolution, Homologies and Development. Boca Raton,
FL: CRC Press; 2010

Kayano S. Why not perforator flap training models in
rats? J Plast Reconst Aesth Surg 2010; 63: e134—135
Bali U, Gungor M, Yoleri L. Lateral thoracic artery per-
forator-based flap: a new experimental model. J Surg Res
2016; 200: 738-742



15) Petruska JC, Barjer DF, Garraway SM, et al. Organizing
of sensory input to the nociceptive-specific cutaneous
trunk muscle reflex in rat, an effective experimental sys-
tem for examining nociceptive and plasticity. J] Comp
Neur 2014; 522:1048-1071

16) Okuyama S, Okuyama JN, Okuyama JK, et al. The arte-
rial circle of Willis of the mouse helps to decipher secrets
of cerebral vascular accidents in the human. Med Hypoth
2004; 63: 997-1009

17) Japanese Association of Veterinary Anatomists. Nomina
Anatomica Veterinaria Japonica, 3rd ed. Tokyo: Gaku-
so-sha; 2000

18) Ura R. Uber die allgemeine Differenzierung der ober-
flichlichen Brustmuskeln mit besonderer Beriicksichti-
gung der Hautrumpfmuskeln der Sdugetiere. Mitt Med
Ges Tokyo 1937; 51: 216288, 339-390

19) Langworthy OR. A morphological study of the pannicu-
lus carnosus and its genetical relationship to the pectoral
musculature in rodents. Am J Anat 1925; 35: 283-302

20) Preuss von F, Budras KD. Die Mm.supramammarius und
praepuitalis der Katze. Anat Anz 1968; 122: 315-323

21) Wood CA, Howland EB. The skin musculature of hys-
tericognath and other selected rodents. Anat Hist Em-
bryol 1977; 6: 240-264

22) Meinertz T. The skin musculature of the Greenand lem-
ming, Dicrostonyx groenlandicus (Traill.). Meddelelser
om Groenland 1941; 131(3):1-77

— 101 —



