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Crown-rum) length, 31:0 millimeters;

and over-all length, hOS millimeters.
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Inigera Benet
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ABSTRACT

Although the locomotor apparatus of rodents has been the subject

of nmmerous investigations the gross anatomy of the digestive tract has

been neglected. The present study represents an initial contribution

to the detailed knowledge of the digestive system of the chinchilla,

Chinchilla lanigegg laniger; Bennet, a hystricomorph rodent.

Twenty-five adult animals were dissected and sixty-four drawings

made of various dissections. For tepographical reasons, the major

axially-placed organs of the other body systems have been illustrated

and briefly described.

The oral cavity presents a trichous post-incisal subdivision.

The teeth are twenty in number, are monophyodont, and all erupt contin-

uously. The tongue presents a wide variety of papillae . The pharynx

is chiefly nasopharynx and a laryngeal pharynx is absent. The esOphagus

is not noticeably modified.

The stomach is relatively unsacculated. It is not possible to dis-

tinguish.any definite subregions of the relatively long small.intestine.

Numerous macroscopic lymphatic nodules are present in the wall.

The large intestine has an expanded spiralled and sacculated cecum ,

a.long large colon and a long and highly coiled small colon. ‘Whereas

the greater portion of the small intestine lies sinistrally, much of the

small colon is located to the right of the mid-line. The rectum is

only a relatively straight and uncoiled terminal segment of the small

colon.



The large intestine is noticeably longer'by about two-thirds than

the small intestine.

Various myological observations stand at variance with the find-

ings of Wood and White (1950) concerning certain muscles of the

present species .
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I . INTROIXJCTION

Kellog (1953) naintained than-e chinchilla is endemic to South

series. This species was introduced into the United States in 1923 by

Lthias P. Chap-an who obtained eleven aninals tron Chile for establish-

ant of the first foundation stock on the North Anerican continent tor

sinchilla men-g (National Chinchilla Breeders, 1953) .

Since the species was first introduced breeding has become an

:tensive and prosperous industry. Brenon (1952) estinated the value

I.’ eninals and equips-t, in less than twenty per cent of the industry

I the United States and Canada, to be about five million dollars.

It was to be expected that with bevy inves‘hlents in both aninals

:dequipent,therewouldbeanimreasedinterestinallaspectsof

pth pure, and applied science dealing with chinchilla taming.

During the course of this study the author reviewed approxinately

no thousand referemee to the chinchilla in the files of the National

tinchilla Breeders of Aneriea, at Salt Lake City, Utah. The najor

rtion of the articles were concerned with the various problens associ-

ed with chinchilla culture. A snaller nunber were concerned with

cidental anatmical itens.

The paucity of scientific publications on chinchilla norphology is

t; a reflection of the attitude of breeders . Cassini (19514) inspected

.r'ioue breeding establish-ants in all regions of this country and

excluded that ranchers were bully aware of the need for additional



for-ation on chinchilla norphology . Publication of such observations

3 an ilportant factor in the decision of the Xellog Sales Company of

.ttle Creek, Michigan to support this investigation.

Breeder interest was only one factor in notivation of this study.

man (191:2) naintained this vast field of unsolved problens remained to

r worked out by enbryological and anntonical procedures rather than

V experilental investigations. Several of the problus related to the

Linchilla rennin to be worlmd out, i.e., the relationship of chinchilla

> other species in the game, the Histriconorpha in general, and the

.stribution of the suborder in South Anerica, Africa, Dix-ope and North

Ierica.

Only a linited number of investigations have been concerned with

prphological features of the cMnchiDa. Imel (1826) described sene

.’ the features of this species. Bonnet (1829) described this species

I g-eat detail and a portion of the naterial which he published was

.sed on observations of living specinens. Iarrel (1831) nade an

ditional anatonical contribution to chinchilla norpholog . Bonnet

833) characterized the sunny Chinchillidae. have years later, Bonnet

835) nade additional counts on the fanily chinchillidae.

Owen's (1839) report was concerned with the anatcwr of various

gan systems. Flower and Leydekker (1891) and Autrons (1906) nade

ditional consents on the anatany of the chinchilla. Bickel (1931) also

neidered the chinchilla in his report.

More recently reports dealing prinarily with the anatay of the

Boise have appeared in the literature. Detwiler (19149) described



the eye of the chinchilla. Wood and White (1950) confined their report

to theW systen. lewberne (1951) considered various gross,

microscopic, and physiological features in this species. Journeay

(19h?) prepared an introdnctory atlas concerning the reproductive

antes. Wilcox (1950) described the skin and hair, and Brennn (1952)

briefly surveyed the various body organs. Ballard and Parkinson (1953)

described the nale reproductive trust. launan (19514) studied the nature

of hair coloration. The United ststes resting cw (195k) investi-

gated certain plusical strengths of the hair. Shackelford and Boos (1951:)

described the gross anatoq of the genital system, two endocrine glands,

and also listed body weights of chinchillas.

wood (1951) indicated that there was a scarcity of information on

Insoles , bones, teeth, and other internal structures in most nenbere or

the suborder Hystriconorpha.

Allen (19112) referred to the chinchilla as Chinchilla laniera

.1Iniigera Bonnet. As this nanologist has set a precedent, the author

ht: enployed the sale scientific nane.

Shackelford and Boos (1951;) used Chinchilla laniggra Bonnet, with no

subspecific designation. They also media next nest cos-on chin-

chilla found in this country, the brevicaudata, as Chinchilla brevicau-

at; waterhouse. Others refering to the fore studied in this work as

Skinchiiis laniggra were Osgood (19in). Detsiler (1919). Brenon (1952)

and Kellog (1953) .

Papers by Prell (19311) and Osgood (1914].) rather canpletely dis-

cussed the scientific nane of the chinchilla, beginning with Hollina's

 



 

 

<_—

 

 



paper of 1782 (cited by Osgood, 1191411). Osgood was of the opinion that

the naming of the chinchilla is a very delicate one, with much row for

difference of opinion. The satisfactory naming of this animal is thus

another of the problens which denmds in part , anatonical resolution.

In behalf of general zoological information, careful studies

should be nade on this fern. Albert (1901) recognised that the chin-

Chilla was rapidly nearing extinction in South Anerica and noted that on

the twenty—fifth of October (1900) the Resident Agent of Antofagasta,

Mr. C. H. Sayago, directed a letter to the Hinistxy of Industry asking

for the couplets prohibition of hunting and trapping of the aninal for

a period of five years to avoid it 's extinction. Von eion (1928) dis-

cussed the sane pmblen. men (1912) included the chinchilla esong

the extinct and vanishing male of the western buisphere. The de-

velop-out of a sound pelting progran meld doubtless prolong the

survival of this species . but in event such does not naterialise, it is

possible that the chinchilla fill becaa an eninal of the past. the _

present work constitutes a partial anatomical record of the chinchilla.

Finally, mnerous diseases affect the chincmla, sate apparently

couch and pathogenic to nan (Kennedy. 1952, and cutter, 93 5.1.. 1953).

Anatonical studies would be useful as a standard of cauparison for the

study of the various norphologcal changes due to disease .

'1 It is the purpose of this study to present a description of the

regional anatony of the digestive tract of the chinchilla, designated

for the present as Chinchilla laniggra lanigera Bonnet, and known in

general by the industry as Chinchilla laniggra, or chinchilla.
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This workisnotacomparative studybntsone reference isnadetothe

anatomical arrange-ant of cannon nmals as an aid in interpretation

of the findings. Selected articles having a bearing on this work are

included in the list of references .



II. mm All) HETHODS

Eighteen chinchillas (Chinchilla 35259.55M); nine Isles

and nine females, were embalned and the blood vessels injected with

colored latex at the General Biological Supply house , Chicago, Illinois .

The above concern also prepared ligamentons skeletons of a ale and a

fade chinchilla. .

Nine males and three females were sacrificed and preserved in an

embalning fluid bath until dissected.

One specimen was fresh-frozen and than cross-sectioned serially at

Cppmzlnatel: one-fourth inch intervals , for studies on tepographical

relationships.

Freshly killed specimens were used for canparison with various

dissections of mbalned animals.

Additional specimens, for in amber, and ranging from two hours

Poet perm to several weeks in age, were preserved in embalning fluid

find later dissected to determine the general arrangement of the digestive

tract in mature chinchilla .

Six chinchilla , four males , and two {males were sacrificed and

the digestive organs immediately placed in formalin-acetic acid-alcohol

fixing solution for histological studies. A survey of each part or the

digestive tube, and of each digestive gland was made in order to verify

wrath gross interpretations, but no detailed histological study to:

“Ede.



Six live animals were observed at frequent intervals throughout

Lpproxinately one year, as a means of observing the various habits of

captive cMnchinu, as well as for studying dietary responses.

Sixty-four figures of dissections and four tables fortify the

VIII-ions descriptions. The figures are cupies of india ink tracings of

Original drawings nude at the time of dissection. ho attelpt was made

to conform to exact enlargements, but the various organs of am figure

are drawn proportionately. The greatest enlargements do not exceed

about four tines the actual naterial illustrated but most drawings are

of a lesser nagnification. Sons actual neasuraents, in millimeters,

of all digestive organs and major related organs are included as a guide

to cmparative sizes.

The various structures illustrated in the figures are labelled with

letters or numerals placed on transparent overlays , and a key accompanies .

In the text, the number of the figure or figures which includes the

Structure being discussed is included with the description.

A dissecting microscOpe was employed as a means of checking dissect-

>d structures, especially the various ducts of glands, and finer vessels

Ind. nerves. Il‘he microscOpe was equipped with 101 ocular lenses, and

>Oth 11 and 3X objective lenses.

The entire contents, including illustrations, were duplicated by

'he (1in dye wet process of direct-positive contact photoprinting.

 



 

 



III. THE ORAL CAVITI

Tin oral cavity constitutes the cephalic portion of the digestive

system. The digestive tract of the chinchilla extends from the labial

introitus to the anus, and is nodified grossly into the oral cavity,

pharynx, esophagus, stusach, intestines, and anus. major glands

associated with the tract include the liver, pancreas, and salivary

glands.

The various non-digestive structures presented in this account are

included for topographical reasons .

i. The Lips and Cheeks

1 . nil-in:

The labia oris of the chinchilla are canplexly folded and capable

of capletely (fig. 1) or variously (figs. 1, 2 ad 3) covering the

incisors and the cephalic end of the oral cavity. When the lips are

retracted, their angles (connissurae labia oris) can be seen to extend

caudal to the incisors, and are located in the region of a broad diastena

between the incisors and molars.

The lips assist in fanning a post-incisal subdivision of the oral

cavity which presumably acts as a recess for particles freed during the

act of gnavdng.

The pelage is modified near the labial margins by a reduction in

Size, amber, and coloration of the hairs. The hairs nearest the



 

  

 

 



FICDRE 1.

FIGURE 2.

FIGIRE 3.

THE cnmcm 1mm WITH THE LLBIA CLOSED

1. interior name

2. Median raphe

3. Superior labiun

h. Inferior labium

THE CHINCHILIA 1112213 ms THE LiBIl PARTIALLI WED

l. Gingiva

2. Superior incisors

3. Inferior incisors

h. Post-incisal recess

TIE CHDICHIILL MUZZLE WITH THE 1.an FULL! WE) AND

THE HWTH WEED mm

1. Inflezun pellitun superior

2. Menu pellitu: inferior

3. Superior circuincisal vestibule

h . Inflesun pallium superior raphe

5. Aperture of oral cavity proper

6. Bristles of buccal bristle pad

7. Dorsal of tongue

8 . Inflexun pellitun inferior cleft

9. Inferior circuIIincisal vestibule
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rima oris are mostly white and lack color bands. This sparce distribu-

tion of short, fine hairs prevailed about the inner margins of the lip,

and at the buccal bristle pad (fig. 3) the hairs participated in the

tuft. ‘

The superior labilm is partially cleft at the midline (fig. 1),

the dorsal uncleft portion being defined into right as! left portions

by an indistinct median raphe. The cleft portions nest in front at an

acute angle directed toward the nasal septum, the upper incisors being

exposed in the intervening interval.

The borders of the upper lip are folded inmdly to entirely sur-

round the gingivae of the respective incisors (figs. 2 and 3). The edges

' of tin infolded portion or inflow pellitus (Weber, 1927) of apposite

sides partially has at a short median naphe imediately caudal to the

incisors. The circuincisal border attaches It the line of reflection

of the gingivae and surrounding mucous membrane thus defining a shallow

isolated vallate depression herein referred to as the superior circum-

incisal vestibule (figs. 2 and 3).

The inferior labium is uncleft, there being however an indication

of a median raphe. The margin presents inward projecting circumincisal

lobes similar to those of the upper labium except that they do not fuse

caudal to the incisors .

The margins of the lobes do not fuse to the gingivae of the lower

incisors, and hence there is only a functional and not a fixed isolated

inferior circumincisal vestibule . The pelage modification resembled

that described for the superior labiun. The apex of the tongue appeared
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to rest in a fossa defined by the infolded lobes of the lower lip.

The lower lip is bound to the gingivae by two frenulae, one on each

side of the median line .

The post-incisal lobes of the labia, the apex of the tongue, and a

fleshy tubercle on the mid-dorsal diastemal portion of-the hand palate,

appeared to rest in contact, thus effectively separating the oral open-

ing and the incisors from the oral cavity proper. The apparent functional

simificance of this arrangement is to pemit extended action of the

incisors for gaming without constantly exposing the general oral cavity

to the freed particles. The interpretation is supported by an opinion

of the function of this arrangement in rodents in general as stated by

Beddard (1909).

In life, there is considerable nussitation accentuated by mandibular

excursions, acconpanied by rapid vibration of the mystacial vibr issae.

2. The Cheeks

The cheeks or buccae are defined as the fleshy portions of the sides

of the face by Dorland (19147).

The definition referred to is more inclusive than that given for

the cheek by various other authors . Major anatomical works are somewhat

vague as to the limitations of the cheek (Gray, l9h2 , Buchanan, 1953 ,

and Cunningham, 1951, for the human; Miller, 1952, for the dog).

Reighard and Jennings (1935) described the cheeks of the cat as extend-

ing from the lips to the mi of the mandibles. Sisson and Grossman

(1953) stated that the cheeks of the domestic animals formed the sides
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of the mouth, were continuous with the lips craniad, and were attached

to the borders of the bones of the Jaws.

Webster's New International Dictionary (who) indicated that the

cheeks ofman and othernmlsare the fleshywallor side of the

mouth, the side of the face below the eye, and above and to the side of

the mouth.

In the present study the cheeks are considered to include all

structures frets the integument to the mucous mbrane of that portion of

the face which bounded the mouth laterally from the lips to the fauces

and to the pharyngeal entrance .

The external surface of the cheek is covered with fur similar to

that of the general body surface . In addition, prominent mystacial

vibriesae are present at the labial end of the cheeks (figs. 1: and S).

The vibrissae are prominent features of the chinchilla muzzle.

Wilcox (1950) did not describe the vibrissae in detail and did not

mention the vibrissal groups in his description of the chinchilla.

Wilcox, £3219.- , found that the vibrissae were long heavy sensory hairs

completely separated from one another. In the present specimens this

was true only for some mystacial vibrissae, whereas many were paired

in the follicles, and in none of the specimens examined was there a

complete lack of paired vibrissae. .

Certain generalizations can be mde concerning the specimens

studied. There is no apparent significant sex related specialization

of the vibrissae. The! are not of equal length and the largest and

the thickest are located at the caudal portion of the group.
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FIGJRE 14. LOCATION or rm: mom. umussu:fl

l. sepercilliary

2 . Genal

3. Sablental

h. Hystacial

5} Interramal.

 

* Pocock (191k)
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FIGURE 5. THE DISTRIBUTION or THE m-FIVB WGESI' 1118!]an

VIBRISSLE

l. Largest; and 2S, shortest

1r. Male 1, right side

11. Male 1, left side

2r. Male 2, right side

21. Male 2, left side

3r. Female 1, right side

31. Female 1, left side

hr. Female 2, right side

141. Female 2, left side

B.W end of group

C. Caudal end of group

3. Outline of area cmhinhg the majority of vibrissae

shorter than the twenty-five longest vibrissae

(usually about double the amber of longer vibrissae)

.. Two per follicle; x-shorter than first 25

Note: The numbers of the longest vibrissae indicated in this figure,

correspond to those in Table I. Table I gives the length for

each vibrissa to the nearest half millimeter.
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TABLE II

LEIGTHS (F THE ugh-Winn. VBBISSLE

I (-0.5 m)

 

Vibrissae Male 1 Male 2 Female 1 Female 2

tors

n a

Supercilliary

,

1 140.0 ? 145.0 116.5 h6.0 ‘1 30.5 ‘I

2 37.0 37.0 2 31.0 no.0 2 2 2

3 26.0 26.0 28.0 27.0 us .0 2 2 2

h at nf 2 16.0 nf nf nf

Genal 38 .o no.0 h2 .0 1:5 .5 35.0 35 .o nf nf

Submental

1 2 2 23.0 1 .o 2 2 18.0 18.0

2 16.0 16.0 26.0 25.0 31.0 2 18.0 2

3 nf nf 23.0 2 o nf nf 18.0 18.0

Interramal nf nf nf nf

 

R

L - left

nf - not found (not necessarily missing)

7 - present but damaged by removal

 



TABLE III

TIE COLOR or THE TWENTY-FIVE LCNGEST MDTACIAL VIBRISSAE
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~ ~ l —~ 111. ‘31::

Number Male 1 Male 2 Female 1 Female 2

11 g _ R .I- R

1 BBW m BBBW BBBB BBO! BBBB 38%!

2 Bill” BBBB BBW BBB? BBBB BBW BBBB

3 3880 BM BBW BBB" (BBB BBBW BWWW

h W 0006 Base BBBB BBBB em BBBB

5 BBBB W m BBBB BBW BBBB BBWW

6 B31" BBBB BBBB 8383 B830 BBBB BBBB

7 was BM 38““ BBB“ BBB“ BBWW BM

8 new GM BB“! 3856 BBBW BBBB W

9 M 881315 BBBB BBBB MW BBWW B883

10 mm W BBBB BBW 3335 BB? BEN"

11 W W B333 3833 BBW (MN BBBW

12 8383 660" m M BM BBBB BBBB

1 BM 8338 BBBB $30 .38 B388 BBBB

1 BBBB OOH 8838 383‘! BBB" BBW BBBB

15 (MN W m EBBB BBBB BBW (MM

16 cm BM BBBB BBBB BBBB BBBB GM

17 88in W” BBW W (MM 8388 ‘2

18 W BBBB BBBB BBBG W BBBB BBBB

19 BB“ W W BBBB 3888 BM BBBB

20 BBBB BBBB mm W BBBB W 00“

21 W BBW 83138 W BBBG ? GM

22 8883 case BBWW m 8836 W W

23 B“ mm W BBBB BBB“ 7 W

214 BBBW BM m BBBG BBW BBBB BBBB

25 BBW BBBW WGG W W BBBW W

The letters represent the color to the nearest fourth of the

vibrissal length. The first of each four letters represents

the basal fourth, the last the apical fourth. The longest

vibrissa is listed first, the others in decreasing order of

length, the twenty-fifth being the shortest. Some fourths

are banded rather than a solid color.

8 I black

0 -gmy

W-white

7 - color unrecorded
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Labiad they ‘are' reduced in length and are bordered by shorter finer

white hairs. The lengths are nearly the same on the right and left

sides of the same animal. Some vibrissae are paired in the follicle,

but a single hair per follicle prevails s. No follicles studied con-

tained more than two vibrissae.

There is‘ considerable variation in length and thickness of in-

dividual vibrissae when two vibrissae are found in the same follicle.

In some follicles the two members» of the pair are similar in these dimen—

sions. In other follicles the dimensions range from approximately

the same to extreme difference in length and thickness.

The colors of paired vibrissae are similar in some follicles,

while in other follicles the color vario, i.e., one vibrissa is uni-

formly colored while the other varies in color.

The colors are shades of black or cream (called white). Table III

shows that there is no apparent relationship between sex and vibrissal

features. For further details concerning morphological features of

m:- structure in the chinchilla consult Hana-an (19514).

     

  

  

  

 
The integment is loosely attached to the underlying muscle which

contributes to the wall of the cheek.

The lining of the check is, for the most part, a mucous membrane,

which appeares pale red in the fresh condition. it the rostral end there

m bristle-covered pads of infolded integunent along the inner margins

of the cox-enema labia oris. These modified trichm areas in

delimited from the general buccal mucosa by shallow dorsoventral-linear

depressions.



 

 

The hairs of the cheek pad project caudad. In the case of several

subgenera of woodrats studied by Howell (1926) cheek pad hairs pro-

Jected in essentially the sale direction. He interpreted this arrange-

sent as one in which ingress of food was ilpeded to the slightest

possible dame.

The lining of the cheek is pierced by the ostium of the parotid

salivary gland duct , at a point opposite the anterior superior molar,

and near the anterior border and ooclusal level of the molar.

B. The Vestibule

This restricted portion of the oral cavity is bounded by the teeth

md gums internally, and by the cheeks or labia externally. There is an

incisal and a solar portion.

1. The Incisal Vestibule .

The incisal portion of the vestibule is located between the incisor

teeth, the gingivae, and the lips. This portion is very shallow and is

found around the gingivae of the incisors. It is canpletely isolated

from the molar vestibule due to the fact that the upper lip forms an

unbroken ring around the incisors. The shape of the loser vestibule is

variable since it is dependent on both the movements and position of the

labium. is the lower lip does not fuse caudal to the incisors, the

circumscribed vestibule becomes continuous with the oral cavity post-

incisal recess and oral cavity proper when the lobes of the inflexmn

pellitum separate to admit the lingual apex.
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2 . The Molar Vestibule

The molar vestibule is a very narrow space located between the

cheek and the molars and respective glngivae. It is circumscribed by

the reflection of the buccal mucosa frm the gingivae. It is continuous

with the oral cavity proper rostral and caudal to the cheek teeth row.

There is no inter-molar communication with the oral cavity proper, as

these teeth have no interspace.

The discontinuity of the various vestibules results from the presence

of a long diastema between the incisors and the molars, and also to the

complex labial inflexing.

c. The Poetincisal Recess

The postincisal recess is the space imediately caudal to the in-

cisors. It occupies the diastemal region of the mouth. Due to the

labial infolding and to 'the buccal bristle pad caudal to the comissurae

labia oris, it is lined with modified integument, rather than mucosa.

The recess is bounded by the labia and incisors rostrally, the in-

flames dorsally as well as by the incisive; papilla and hard palate.

Ventrally the recess is lined withthe inflexss and lingual apex, and

laterally by the buccal bristle pad. When non-distended the recess is a

very minor space when compared with the oral cavity proper. It opens

into the oral cavity proper at the level of the first molar teeth.

Beddard (1909) found that the oral cavity of rodents was divided

into two chambers by a hairy ingrowth behind the incisors. The present

author refers to the first chamber as the postincisal recess, and the

second, and much larger chamber as the oral cavity proper.
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D. The Oral Cavity PrOper

The cavum oris proprius (fig. 6) is directly continuous with the

postincisal recess. It expands into. an inegularly ovoid chamber con-

taining the molar teeth an! the tongue. Caudad the cavity is smewhat

reduced; this region is the isthsus fauciun which became continuous

with the pharynx.

The shape of the cavity is not unifom. The molar teeth rows

diverge caudally, and thus the cavity is restricted at the rostral end

by the first moms, while it is much wider at the level of the last

molars.

The lingual fossa is somewhat irregular. The root is more regular

and vaulted. The isthuus fauciun is roughly elliptical in cross section.

The chief structures of the oral cavity proper consist of the

palate, the floor, and sides, and in addition the molar teeth and tongue.

1. The Palate (figs. 6 and 7)

The palate of the chinchilla has three well defined regions.

a. The rostral region,

The rostral regon continues into the postincisal recess, is an

arched smooth area anterior to the first upper molars. It occupies the

area of the superior diastema. Except for the superior inflexum

pellitum of either side, the lining consists of a smooth moist mucous

membmne. The principal structure of this portion of the palate is a

fleshy pad or incisive papilla; the papilla serves as a landmark between

the postincisal recess and the oral cavity proper.
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FIGURE 7. A VENTRAL VIEW'OF THE PLLETE OF THE CHINCHILLA

Superior incisor-a

Inflemn pellitun superior

.Median_raphe of lips

Poetinnisal recess

Incisive papilla

Scoot}: I'm-d palate (rostral region of palate)

Hard palate with mgae (middle region of palate)

Soft palate (caudal region of palate)

Introitus pharyngeus

Ostim of parotid duet

Cheek

Gingiva

IMolar tooth
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The incisive papilla (figs. 6 and 7) is well developed in the

chinchilla. When viewed with a dissecting lens, the papilla appears as

a semicylindrical mass of tissue located in the midline just rostral to

the level of the first upper molars. It is covered by the oral mucosa,

and presents two ostia, one on each side of the apexof the papilla.

The ostia are faintly visible to the unaided eye.

The ostia lead by means of expanding channels which arch dorsad and

anterad to the floor of the nasal passage. The framework of the papilla

consists of cartilaginous plates at the sides of the passages. The

passage seems to be lined with oral mucosa at the oral and the nasal

mucosa at the dorsal end.

The function of the incisive canals seems obscure in the case of

the chinchilla. In various other mammals (Arey, 19116, Schour, 1953,

for the lumen, Sisson and Grossman, 1953, for domestic animals, and

Howell, 1926, for woodrats) the papilla and canals were associated With

the organ of Jacobson or vomeronasal organ. Hill (1935) observed that

the incisive foramina of rodents were elongated. Howell (1926) felt

that the elongation of the incisal foramina could not be due to the

rather small vomeronasal nerves, but rather that the larger organ

OT Jacobson was located within both of the apertures. The incisive

canals were found to occupy the incisal foramina in the chinchilla.

b. The middle region.

The second or middle region of the palate is very firmly attached

to the palatine processes of the overlying maxillary bones. This region

occupies the area between the first and second molars.
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The middle region is characterized by having transverse chevron-

like palatal ridges or rugae (figs. 6 and 7). 1 minor vu-iation was

seen in the pattern of distribution of the rugae; usually four or five

or more could be distinguished, the first being located slightly

rostral to the first molars.

The rostral and middle regions of the palate can be classified as

hard palate as the bones of the skull lie in contact with them dorsad. '

c. The caudal region or soft palate (figs. 6 and 7).

The caudal or posterior portion of the palate is the soft palate.

This portion is limd with oral mucosa, and is very flexible and largely

muscular. The back portion of the caudal division of the palate vaults

the roof of the isthuus faucium ani also forms the caudal portion of the

ventral wall of the nasopharynz. The front portion of the caudal

division is located between the back two upper molar teeth of right and

left sides.

2. The Floor (fig. 6)

The floor of the mouth consists of three general divisions. The

postincisal area is lined by oral mucosa and inflexes of the lips.

It presents a more or less v-shaped depression for the lingual apex.

The middle of the oral floor is that area between the lower molars.

rhe oral mucosa lining this area reflects from the molar gingivae and

from the ventral or under surface of the body of the tongue.

A third or caudal portion of the floor of the mouth differs from

the middle portion in that the body of the tongue gradually receeds
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beneath the oral mucosa, thus the actual floor because the dorsum of the

tongue and the surrounding mucosa. This third portion exhibits numerous

lingual papillae.

The floor of the mouth is subtended by the mylolmoid, the geniohuroid,

and digestric muscles, by various blood vessels, by certain cranial-

nerve fibers, and by the various salivary glands other than the parotid,

and finally by the integument on the bottom surface of the muzzle and

neck.

3. The Wall of the Oral Cavity (fig. 6)

The wall of the oral cavity consists of the cheeks. The lining of

the latter is modified in the faucial region by the presence of rows of

conical faucial papillae similar to the papillae of the caudal region

of the dorsum of the tongue. In addition to the papillae, the fauoes

are also lined by two nearly vertical arching folds of the mucosa called

the glossopalatine and the pharyngopalatine arches or pillars. Dorsally

the arches are reduced in size and lose their identity in the mucosa of

the soft palate. They tend to converge dorsad but never quite meet.

The area between the pillars is somewhat triangular in outline

with the broader base directed ventrally. The region bulges outward

slightly, and with the unaided eye palatine tonsils were not discern-

able .

h . The Teeth

The dentition of the chinchilla is a matter of much concern to the

u'11C1‘t.lst.ry, and numerous articles have been published which contain some
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information pertaining to malocclusion and other irregular

features of the teeth. Among these accounts are those of Buck

(1951;), Kennedy (1952), Lindsay (1955), Peterson (1952), and

Raskin (1955).. No detailed description of the teeth was found.

The teeth of the chinchilla are twenty in number, i.e., four

incisors and sixteen molars. The dental formula (Dimad method, 1952)

from the time of eruption of the complete compliment of teeth was found

to be 2( I § 0 g P g 14% ) 20. As the dental formula indicates, there

are two upper and two lower incisors; they are placed in the simpliciden-

tata manner.

The incisors are of the glirifom, gnawing, or rodent type, 1.9.,

they,' did not ezdfibit true roots. Tim molars are also capable of con-

tinuous eruption, as their pulp chambers likewise remain open after

maturity. Their crowns are lophodont in form. According to Burt (191:6)

this type of crown is cannon to herbivorous rodents.

Beddard (1909) maintained that the teeth are monophyodont and that

this condition is comonly found in rodents .

The incisors are usually present at time of birth, but for the few

neonatal specimens examined some of the molars had not yet penetrated

the gingim, although the gingivae possessed elevated areas correspond-

ing to underlying molars.

a. The incisors (figs. 8, 9, 10 and 13).

As indicated previously, the incisors are four in number and are

“ranged in a simplicidentaie fashion. They are long, strong, curved

Beth, with sharp chisel-like edges. They are supported by elongated
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FIGURE 8.
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OUTLINE DRIVINGS OF THE RIGHT INCISORS

1. Superior incisor; mesial, distal, and cross-

section views, from left to right

Inferior incisor; nesial, distal, and cross-

section views, from left to right

Position of superior and inferior incisors,

from the nesial aspect

Labial surface

Lingual side

Root end

Occlusal end (apex)

Hesisl surface

Distal surface

Pulp space

Ekposed portion (lined diagonally)
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tubular alveolar processes of the premaxillae, and the mandibles.

The major portions of the teeth are embedded or attached by a gomphosis

in deep alveoli with approximately two millimeters of lingual, and

eight to ten millimeters of labial exposure.

The labial surfaces are pignented. The color ranges from a pale

wallow in some very young animals, to a bright yellow-orange in some

Mt animals. The pigmentation did not extend below the alveolar ridges

more than a millimeter in the specimens examined. Schour (1953) indicated

that this piynent was contained in the outer portion of the dentine in

the rat incisors. The dentine of rodent incisors generally contains two

layers, the outer constituting about one-fifth the thickness of the

dentine (Watson and Avery, 195,4). No comment was made concerning the

nature of the pigment. Attempts to remove the pignent from the

chitmhilla incisors indicated that the pigment was not merely a surface

£111.,

The rate of growth of chinchilla incisors was studied by others.

K01Inedy (1952) observed that the average ammal rate of growth was 2.31:

inches for the uppers, and 3.16 inches for the lower incisors. Thus

“'3 rate of wear about equals the rate of growth. According to these

figures and also on the basis of observations made in this study, the

substance of the incisors will be replaced at least three times a year.

Compared to the data by Schour (1953), for the rat, which indicated that

the tooth substance is replaced every forty to fifty days, the rate of

1m3:1.sor growth in the chinchilla is relatively slower.
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The upper or premaxillary incisors (figs. 3, "6, 8 and 9) are sharply

curved, and almost form a complete semicircle. The length of the greater

curvature (labial surface) is approximately 20 m., while the length of

the lesser curvature is approximately 13 mm . The diameters of the teeth

”‘9 nearly the same , although somewhat greater in a labial-lingual

direction (2 mm) than in a mesio—distal direction (1.9 m).

The occlusal plane slopes at an acute angle to the cutting edge.

On this surface a distinct transverse ledge was ustnlly present, and

a'IJ‘Pal-ently represented the point of greatest wear by occlusion with the

13.31“]. edge of the lower incisors.

The proximal or embedded end of the upper incisor remains widely

Open, the well being a thin shell.

The rim of the shell on extracted teeth of skeletal preparations

- aI’Dears serrated or irregular and tissue-paper thin. The pulp chamber

01' the root is nearly as wide as the diameter of the tooth, and gradually

becomes narrower and nearly displaced with tooth substance at about two-

thirds the distance toward the occlusal or distal end (fig. 8). From

this level occlusiad a capillary-like canal proceeds; its caliber

be(names too well to trace grossly at a point somewhat below the occlusal.

3“fifties.

The proximal. end rests in a rounded aninence at the junction of the

PPGInaxillary and maxillary bones, and is thus partially contained by

bOth bones. The suture indicated lies about five millimeters rostrad of

the anterior root of the £180“. The ordnance over the apex foms the

I'Ostral and inferior margin of an extensive preorbital faces on the

literal surface of bones of the face.
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FIGJRB 9.

FIGIRE 10.

LLATERLL VIEW OFTKE SULLVITHTHEMANDIBLEREQOVED

AND THE EMBEDDED PORTIONS OF THE TEETH OUTLINED
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The lower incisors (figs. 3, 6, 8 and 10) resemble the upper incis-

01'3 in form and structure. They appear much longer than the upper teeth

because of a much lesser degree of ,cm'vatm. By measlnement they are

Only a few millimeters shorter, end to end. The pulp chamber remains

Widely open for a relatively greater length of the tooth (fig. 8) . The

dilneters of the lower incisors are nearly the same as the diameters of

the uppers. The teeth are somewhat thicker than wide.

The occlusal surfaces of the loser incisors slope away from the

labialoocclusal angles as in the upper teeth, but bear no distinct ledges.

The temporOmandibular articulation is such that it permits a

formal-backward movement of the mandible . The lower incisor can thus

Strike the occlusal surface of the upper, or it's occlusal surface can

strike the incisal edge of the upper incisor. The upper and lower

incisors are thus both kept sharpened in a chisel shape by the action of

the opposing teeth.

The proximal portion of the mandibular incisors rest internal or

medial to the cheek teeth or molar roots. The edge or base margin lies

°Pp031te the second and third intennolar space (fig. 9). Both the upper

md lower incisors are deeply and firmly embedded, making them difficult

to extract in fresh specimens without damaging other tissues.

When the incisors occlude the opposing molars are held apart by a

Wren gap, due to the great length of the incisors. In addition the

1°‘Uer molars now shift forward in respect to the opposing upper molars,

“O that the last two molars lie inferior to the first two upper molars.

The incisors and molars can thus not be in occlusion simultaneously.
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b. The molars or cheek teeth (figs. 6, 9, 10, 11 and 12) -

The molars or cheek teeth total sixteenin number, 1.6., four

molars in each quadrant of the jaws. The molars are separated from the

incisors by a long endentulous diastema, which is nearly as long as the

cheek teeth rows imediately caudad.

The molars are monophyodomt and possess lophodont crowns. Since

the proximal ends remain open these teeth are classified as a continuous

growth and eruption type. Reports on the rate of eruption and attrition

of chinchilla molars were not found in the literature.

The morphological features of all the chinchilla molars are essen-

tially alike. In outline they appear as square columns with rounded

fingles, an! are roughly three times as high as wide. Each molar possesses

it mesiodistal and a buocolingual curvature. The occlusal surfaces of

the lower molars are somewhat more angular in outline than the correspond-

ing surfaces of the upper molars. Though each molar appeared to be a

Sclid block, close inspection revealed that each is canposed of three

a<>llaewhat unequal fused sub-units, although fusion of the units was not

completed proximally. Due to the nature of the different shapes of the

Bub-units, and to the way in which fusion of units occurred, three

POI‘tions were visible on the lingual surface of the mandibular molars,

"1‘3 on the buccal surface of the maxillary molars. Only two of the

three portions were apparent on the opposite surfaces of these teeth

(figs. 11 and 12).

is all of the molars are of the continuously erupting type, they do

“”3 have roots in the usual sense of the word (Sisson and (lineman 1953).



 

That portion which corresponds to the root in other teeth is referred

to as the basal portion or proximal end by Schour (1953). Other than

for the extreme proximal tip the teeth are quite similu' in structure

arm! in outline for their entire lengths. Thus, cram, neck, cingulum,

and root do not exist as entities in chinchilla molars. The molar con-

sists of an outer covering of cementm, a thin enamel layer, and an

inner dentine adjacent to the pulp chamber. The latter is obliterated

by dentine near the occlusal extremity

The first lower molar is more triangular in outline than the other

lover molars; the last or fourth upper molar is somewhat avoid in out-

line as compared with the preceding three molars.

Two curvatures along the long axis of the molars are striking

features of these teeth, but they do not become obvious until the teeth

are removed frm or are exposed in their alveoli.

Viewed laterally-(fig. 13) when apposed, the upper and lower cheek

teeth contribute equally to a sigmoid curve. The convexities of the

upper molars are mesiad, and in the lower molars distad.

Viewed frontally (figs. 11: and 18) the opposing upper am lower

I"Glare are arranged in a continuous am, with the convexity directed toward

tdue 1111ng surface. Because of the lingual-buccal curvature, the bottoms

01’ the teeth do not lie at right angles to the long axis nor in a

horizontal plans when the head is level, and hence are not directed

downward or upward in the respective jaws.

The basal surfaces of the maxillary molars are directed sidewise at

‘bout forty-five degrees to the horizontal. Thus they face the orbit.
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FIGURE 11. DRAWINGS or THE occmsu, urgent, DISTLL, moon, um

HNLMAL SJRFLCES (F THE RIGHT HANDMLAR nouns -

1. First molar

B. Second molar

C. Third molar

D. Fourth molar

O. Occlusal surface (8!)

H. Mesial surface (3!)

DI. Distal surface (31)

BU. amen surface (3:)

L. Lingual surface (31)

E. filamel ridge

DE. Dentine

CE. Cementum

Note : Heasm-ements for the mandibular right molars illustrated

in this plate are listed in Table IV.
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TABLE IV

 

WSINWEBSOEHOIABS ILLUSTRATED]

FIGURES 11 AND 12

 

 

 

Mandibular Mesiodistal Buccolingual Length

Right Molar

1 3.0 3.0 9.6

2 3.0 3.1 9.5

3 2.5 3 .o 10.0

h 2.0 3.0 8.5

Maxillary

Right Molar

1 3.0 3.5 9.9

2 3 .0 3.5 9.8

3 3.0 3.5 8.9

h 3 .5 3 .0 7 .9
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FIGJRE 12. DRAWEGS OF THE OCCLUSAL, MESLLL, DISTAL, BUCCAL, AND

LINGJAL SJRFACES OF THE RIGHT WAR! MOLARS

A. First molar

E. Second molar

C. Third molar

D . Fourth molar

O. Occlusal surface (81)

It. Hesial surface (31)

DI. Distal surface (31:)

BU. Buccal surface (31)

L. Lingual surface (31)

E . Enamel ridge

DE . Dentine

CE. Cementum

Note 3 Measurements for the maxillary right molars illustrated in

this plate are listed in Table IV.
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FIGJRE 13.

Note:

FIGJRB 1h.

FIGJRE 15.

 

1 SIDE VIEW OF THE SKULL SHOaING THE CURVATURE OF THE

MOLARS AND THE POSITION (1" THE INCISORS WHEN THE

RESPETIVE MOLLRS (ECLUDE

.1.

B.

C.

D.

E.

Incisor

Molars

Mandible

Manlla

Premaxilla

The zygomatic arch has been removed, and the caudal

portion of the skull is not shown.

A FRONTAL VIEW 0' THE UPPER 1N1) LOWE JAWS (HOWE)

SWING THE LATHE. CURVITURE (F THE MOLARS AND THE

RELATIVE POSITION (1" THE BASH. OR BUTTCH PLANES CF THE

MOLLRS

1.

B.

C.

D.

E.

F.

Nasal Passage

Maxilla

Upper Molar

Lower Molar

Mandible

Position of root of mandibular incisor

A sum Q“ THE MANNER (1" (ECU) SIGN OF THE VARIWS

MOI-LR TEETH

I, II, III and IV - Upper Molars

l, 2, 3 andh - LomrMolars
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There is no expanded masdllary antrum above the teeth, and the medial

wall of the orbit 15 partly famed by the lateral plate of the alveolar

process of the maxilla, against the inner side of which rests the basal

planes or bottom of the upper molars. The bottom surfaces or basal

planes of the lower molars face almost directly laterad against the

lateral wall of the body of the mandible, and hence lie at nearly a

right angle to the long axis of the teeth. The basal planes are also

the nearly vertical in the level head.

The alveoli of the various cheek teeth are incomplete in that there

is no boww partition between the occlusal two thirds or more of adjacent

molars. There is a vertical inner-nolar ridge along the walls of the

alveoli opposite the line of contact of each two molars . hen though the

molars are quite similar in shape and dimensions, the bony ridges prevent

the interchange of teeth from socket to socket. As the inter-molar

Septum is incomplete, there is no interspace between the molars for most

of their length.

When the mandible is fully retracted the upper molars occlude with

their respective lower molars. Subsequent to maximum retraction of the

mdimdible, occlusion is not perfect, since the Imper- molars are more

‘fidely separated than the lower molars (figs. 11; and 15) . Further,

a; the width of the upper and lower molars is approximately the same,

the lateral edges of the occlusal surfaces of the upper molars project

beyond the lateral surfaces of the lower molars. If the lateral and -“

x"Radial surfaces of the upper and lower molars of one side are aligned,
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the upper molars of the apposite side overhang the lower teeth by

(boost one half their width.

when the loser incisors strike the occlusal slope of the upper

molars, the mandible is shifted anterad to the extent that the first

lower cheek teeth lie rostrad to the first upper molars. When the

lower incisors are shifted still more anterad so that the incisal edges

of the upper incisors strike the occlusal surfaces of the lower incisors,

both the first and second lower molars are rostrad to the first two

upper molars . When the incisors occlude in either relationship, the

Opposing upper ani lower molars of either side are separated by a gap

of a millimeter or more, and hence do not occlude.

The occlusal surfaces of the molars are rough planes. When

occlusion is achieved the opposing planes meet in a slanted, rather than

a horizontal plane, i.e., they slant domuard from buccal to lingual.

Prominent ridges of enamel on the occlusal surface outline the sub-

divisions of each tooth. External to the enamel is a narrow covering of

cementum, and internal to the enamel are central areas of dentine. The

latter two substances are irregularly worn, so that between the enamel

ridges depressions are fanned in which the enamel ridges of the oppos-

ing teeth rest. For any one upper molar the rostral enamel ridge of the

three subdivisions is less worn than the caudal ridge; for the lower

mfiler the caudal enamel ridges of the subdivisions are less worn than

‘I‘e the rostral.

The central dentine areas exhibit depressions. When these regions

are observed by means of a dissecting microscope (magnification 3X) the
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depressions are found to be rough transverse grooves.

Emulation of the drawings of the occlusal surfaces of the molars

reveals (figs. 11 and 12) that the transverse. ridges of the opposing

upper and lower molars are 'variable, i.e., the ridges in the former

es. directed transversely and in the latter obliquely. For further

details concerning dimensions of upper ani loser molars see Table IV.

The teeth appear to be well adapted to a herbivorous diet.

For a short time after birth, each molar consists of three adherent

portions and enamel ridges are not observed. By maturity the individual

units are fused and the spices are worn away. The enamel becomes;

a: reduced that only the outer portion around the cones remains as

ridges, and the dentine is exposed centrally.

s. The Tangle (figs. 6, 16, 17, 18 and 19)

Literature dealing with the chinchilla tongue is fragmentary.

Kennedy (1952) indicated that the actions of the tongue are sometimes

hindered by malocclusion of the molars.

The tongue is a long slender highly muscular organ. Its length

1n embalmed specimens is found to range frun thirty to thirty-five

millimeters. The width varies considerably from the rostral tip to the

caudal end, but the overall width increases from the apex to the root,

giving the tongue a general wedge-like appearance . The narrowest portion

is; about three millimeters, and the widest about twelve millimeters.

The dorsal aspect presents several distinctive regions, namely; the

‘96:, the intermolar constriction, the intermolar aninence, and the

1‘a-dix or root (fig. 16).
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The apex is rounded rather than pointed, and widens caudad, to

about five millimeters. It rests in the diastemal raglan of the floor

of the mouth, in a rounded fossa famed by the dorsum of the incisal

Illveoli of the mandible.

a second portion, designated as the intermolar constriction, is

located between the first lower nolu's. Due to the closeness of the

right and left molars, this portion of the tongue is bilaterally com-

pressed to about three millimeters in width on the dorsal surface. The

Constriction imparts an hourglass appearance to the front half of the

tongue.

The succeeding and more caudal portion of the tongue begins at the

level of the second lower molars and widens caudad to occupy all of the

maining intemolar space. Due to a noticeable elevation of_ the dorsal

surface, this region is designated as the intermolar eminence.

The entire area is somsllhat egg-shaped in outline, with the broadest

end rostrad. This is distinctly the‘thickest region of the tongue; it

is approldma‘tely ten millimeters in thickness in embalmed specimens.

The caudal and of the dorsum of the tongue widens and is confluent

With the floor of the fauces. This region is depressed below the level

01‘ the preceding so that the back of the tongue presents a rounded

declining slope. This is the region designated as the radix or root

or the tongue. The bulk of the lingual components of this area is below

the general level of the mucosa of the faucial floor.

Each of the regions indicated is distinctive for the type of papillae

present. The author found ten distinguishable papilla modifications.
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The numerous papillae of the tongue, the large conical papillae of the

faucial walls, the inconspicuous simplex papillae. of the soft palate,

the hairs of the buccal bristle pad, and the heirs of the infolded lips,

together with the rugae of the hard palate and the fleshy incisive

papilla impart a very rough and irregular lining to the oral cavity.

a. The lingual papillae (figs. 16 and 9).

Each of the ten types of papillae exists in a relatively unnimed

gram).

1' . Short fine apical filiform mines. The apex is covered

dorsally with very short fine papillae most of which curve caudally.

The surface has a roughened appearance but the actual individual papillae

are distinguishable only by magnification of about ten times or more.

Scattered among this type and among the various following ones, are cir-

cular fungiform papillae.

2'. Long fine filiform mules. Numerous tall fine papillae are

Present from the caudal portion of the apex to the rostral margin of

the intermolar eminence. They are taller than the preceding papillae

but assume the same general proportions, and are also curved caudally.

The caliber and height of these papillae are such that the papillae form

3 coarse mat on the constricted portion of the tongue. Under magnifi-

cation, these papillae are considerabally taller than thick, and appear

as sharp bristles.

3' . Medium-sized filiform mines. The periphery of the dorsum of "

the intermolar eminence possesses curving rows of taller and thicker
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papillae. They are of a slightly greater caliber than the preceding

type of papilla but are similarly curved.

h' . Reduced medimn-sized. filitompapillae .. The papillae of the

central area of the dorsal eminence appear to haveObeen modified from the

preceding type by attrition. Magnification reveals a central group of.

papillae whose diameter is about the same as that of the medium-sized

papillae, but they do not possess tapered spices. The pmfllae seem to

have been worn down considerably. Those nearest the outer portion of

this area appear to be less reduced than the more central. ones . It thus

fippears that the central region of the eminence is subject to more

abrasion than is the periphery.

S ' . Large tilifomugapillae . The caudal edge of the intemolar

eminence possesses papillae which are thicker, larger, and less pointed

than the median-sized tilirom papillae .

The apices of these papillae are directed caudad and mediad. No

magnification is needed to observe the morphology of this restricted

group or papillae . They are flattened and wider transversely.

6' . Conical filiform papillae . The papillae caudal to the eminence

are of at least three types. Scene scattered ones appear to be large

filiform papillae. More numerous however are the very tall fleshy

Papillae; they are large enough so that their definite cone-like shape

can be seen without magnixication. They are not flattened as are the

previous papillae . The apex is rounded .

7' . Branched copied filirorm papillae. The third and largest

papillae of the dorsum radix closely resemble the preceding but are
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larger, and have two or more apical subdivisions or branches. In a few

causes the branches appear to be inverted into the bases of the papillae.

Some of the bases are partially flattened into rectangular columns.

The papillae near the epiglottis are smaller. The recess of the

fauces which surrounds the introitus pharyngeus is lined with smooth

non-papillated mucous membrane .

The tongue also possesses three types of non-filiform papillae.

8'. The fggiform milks. Low flattened cylindrical papillae are

1‘ound scattered between the various filiform papillae. On the lingual

apex they project slightly above the numerous fine surrounding papillae.

They are most numerous on the apex, even extending to the lower surface

or the tip.

The fungiform papillae near the dorsal margin are grouped in curv-

ing rows, but on the remainder of the apex, on the constricted area, and

on the intemolar eminence, they are scattered more or less randomly and

sparcely. In all but the apical region surrounding taller filiform

papillae partially conceal the fungiform papillae.

There is a marked uniformity in outline, diameter, and height of

the fungiform papillae .

9' . The Vallate apillae. Two elongated and flattened renniform

papillae are present on the posterior third of the intermolar eminence.

These papillae are surrounded by a deep crevice which separates them from

the surrounding wall of mucous membrane. On the dorsal surface of the

Vallate papillae are three longitudinal rows of very short stubby sub-

papillae, barely visible to the unaided eye.
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The vallate papillae are conspicuous by their reniform outline

and by their somewhat elevated and smoother surface. The lateral side

is curved convexity, am the medial side concavoly. The medial curva-

ture is the lesser curvature. The rostral and caudal ends are rounded.

The long axis of each vallate papilla is directed caudad and

mediad. The papillae are approximately twice as long as they are wide.

10' . The foliate papillae. The lateral and under surfaces of the

tongue are non-papillated except at the side of the middle third or

More of the intermolar eminence. The foliate papillae are somewhat

hidden from the dorsal aspect by the lateral margin of the tongue.

The foliate papillae consist of about twelve vertical and curved

crevices of about equal length. Between the depressions are more or less

rectangular elevations of the mucous membrane, each elevation having a

shallow linear central fossa. Three or more reduced foliates are located

at the rostral end of the general group.

In addition to the ten types of papillae of the tongue, the lateral

wall of the fauces possesses two or more longitudinal rows of distinct

caudally curving conical papillae morphologically similar to the conical

papillae of the tongue.

The roof of the fauces or soft palate is smooth, except for

Scattered short inconspicuous simplex papillae which are barely visible

grossly.

b. The relationships of the tongue (figs. 18, 19 and 211). U

The tongue is bounded above by the palate; laterally by the cheeks,

the molars, and the wall of the fauces. The floor of the mouth lies
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FIGURE 18. A CROSS SETION OF THE RED TO SW THE TONGUE 1ND

ORAL CAVITY RELATIONSHIPS
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C. Tongue; direction of m. lingualis fibers
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2 . Sclera of eye

. Eye muscles
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8. Upper molar

9. Lower incisor, proximal end

10. H. digastricus, pars anterior

ll . H . mylohyoideus

12. Rostral sublingual gland

13. Olfactory bulb

1h. Ethmoid sinus

15 . Nasal passage

 



 

 



 
 

_ "_‘

a}

‘-. '5

b

L “... .i

.y w,

w: '7 ‘ .-

‘fi:lh_ I. IV.

1 .

I 3'- .‘

5 ‘ ‘

«
w
e
!

 

 
 



 



 

61

below most of the tongue, except at the radix or root.

The floor of the mouth is lined by a smooth mucous membrane.

Beneath the mucosa are (figs. 21, 22, 23 and 21;) the suprahyoid muscles,

the suhuax'illary and sublingual glands, the bodies of the mandible,

and various nerves ani vessels. 1 thin muscle, the g. transversus

mandibulae crosses ventral to the apex of the tongue (fig. 21:). Wood . V

and White (1950) maintained this muscle degenerated in aged animals and

that the mandibular symphysis fused solidly. It was present in all

specimens which were dissected ventrally, regardless of age, and hence

their opinion has not been verified by the present study.

The radix or root of the tongue is primarily attached to the hyoid

bone, chiefly by muscles. It is attached to the mylohoideus fascia by

vertical fibrous slips that pass lateral to the genioglossal and

geniohyoid muscles (fig. 19).

The apex of the tongue is entirely free from attachments except for

indistinct and very loose frenulae. Caudal to the apex the tongue is

attached from below, but the bulk lies above the floor of the oral space;

the tongue thus presents a lateral surface. Caudal to the eminence the

body of the tongue recedes below the level of the oral floor lining, and

the dorsum thus becomes the floor of the isthmus faucium.

c. The frenulae.

The under surface of the apex receives a very thin and variable fold

01' mucosa from the region of each lower first molar, and from the lower

interincieal eminence.





 

 
 

d. The lingual glands.

Histological examination of malian tongues usually reveals

salivary gland masses throughout the tongue . The author could not

detect lingual glands grossly, or by means of a magnification of thirty

times.

e. The muscles of the tongue.

The bulk of the tongue consists of muscle tissue. The lingual

muscles are in two groups, the intrinsic and extrinsic groups.

1'. u. Em$s grip, 18 and 19). The dorsal half of the tongue

contains interlacing fibers which course in several directions. Fibers

of any one general direction are given a collective name according to the

direction; the entire mass is referred to as the g. li_nggalis, or

intrinsic muscle of the tongue .

a' . 13. lingual“, pg: vegticalis. A group of vertical fibers

can be seen lateral to the midline, and for about one-half the height of

the tongue. They are difficult to distinguish from extrinsic fibers of

the genioglossal muscle, except near the apex.

b' . g. linmalis, m txgnsversus. Fibers which are also near the

rostral end of the tongue pass across the tongue. Hedially, the fibers of

Opposite sides interdigitate; they curve dorsally and laterally from the

Mid—line, at right angles to the vertical fibers .

c'. g. lingualis, EL”. Mudinalis guperior. A thin layer of

scattered longitudinal fibers exist just internal to the dorsal muscosa

01' the tongue .
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d' . g. lingualis, pars longitudinalis inferior. it the lateral

margin, the fibers which course longitudinally and which become

ventral marginal fibers when the tongue is curved, are called by the above

name. They are not discontinuous frm the superior longitudinal fibers .

All parts of the lingualis muscle intersperse in such a manner that

the tongue appears striated in a cross or a vertical section.

The remaining three muscles constitute the extrinsics.

2'. H, ge_p_i_oglossus gfigg, 11,49 and 2h).

The genioglessal muscle is well developed in the chinchilla. It

 

is only imperfectly separable from the more caudal m. geniohyoideus .

Both muscles arise by a cannon flat fan-shaped tendon from a depression

of the diastemal region of the mandibular body. The genioglossal muscle

fibers arise along the dorsal margin of the tendon and pass verticad,

and mediad, to intemingle with and perhaps to contribute to the verti-

calis of the lingualis. The fibers of the genioglossus of opposite

sides are in contact; the tendons diverge ventrad and anterad, and thus

subdivide the under surface of the tongue.

3'. M. hmggoaeue (fwigg. 17 and 19).

The Moglossus arises from the basihyoid and ventral end of the

 

keratohyoid to course anterad, mediad, and dorsad to enter the body of

the tongue where it intermingles with the more caudal fibers of the

Benioglossus. The radix of the tongue is thus firmly attached to the

hyom structures and to the mandible. The fibers of Opposite sides are

8BIJaruted by tendinous septa located on each side of the genioglossal

and geniohyoideus muscles (fig. 17) .
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h' . )4 st lo lossus fi 17).

The styloglossus arises from the caudal region of the petrotympanic

junction, and then spreads out as a broad thin sheet on the ventral

surface of the lower tympanic inflation. The muscle then narrows to a

ribbon-like portion which passes rostrad along the under surface of the

lateral margin of the tongue .

No evidence of a chondroglossus was observed.

E. The Salivary Glands

As the present study was confined to macroscopic anatomy, only the

salivary glands grossly visible are herein considered. It is to be

expected however that a microscopic study of the oral cavity would reveal

additional salivary gland substance associated with'the mucosa at various

locations .

The salivary glands described here are well developed glands, and

are located in the same general areas in which similar glands are found

in other manuals.

1. Que Paretid Gland (figs. 20, 21 and 22) N g

The paired parotid glands are bounded externally by the integument,

by the superficial cervical portion of the platysma muscle, and by the

parotidoauricularis muscle. The later is a ribbon-like muscle which

lies on the parotid gland. It is thin and wide at its origin from the

capsule of the parotid gland and because narrower and thicker as it

crosses the gland to its insertion on the conchal crest at its lower

border.
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The gland is enclosed in an extensive capsule or extention of the

deep cervical fascia. Also surrounding the gland is a variable amount

of adipose tissue, capacially at the caudal third or more.

Removal of the above structures from the area ventral to the

auricle and from around the angle of the mandible, exposes the central

area of the gland. Fran this central area the gland spreads ventrad

and mediad to the lateral border of the infrahyoid musculature. It

likewise extends dorsad, its upper border sometimes being notched by

the rounded base of the anricle. A small portion of the gland may ex-

tend a short distance rostrad from the ear.

The gland is somewhat rectangular, with the long axis being in an

craniocaudal direction. Measurements show the gland to be approldmately

thirty millimeters long, and at various places along the gland from

five to fifteen millimeters or more from dorsal to ventral.

In cross section the parotid is irregularly triangular and extends

deeply inward toward the pharyngeal surface.

The profound surface of the gland rests in contact with the carotid

sheath bearing the semen carotid artery, the internal jugular vein,

and the vagus nerve. It also contacts the lateral border of the infra-

hyoid musculature, the digsstric muscle at the angle of the mandible,

83 well as the central area of the underlying belly of the steam—

cleidomastoideus muscle.

Associated with the gland are numerous blood vessels and nerves.

The: posterior facial branch of the external jugular vein courses upon

the lateral surface, and at some places becomes superficially embedded
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in the glandular substance. These veins and their branches appear to

be the venous supply of the gland.

Arteries supplying the gland can be traced from the external

mazlllary branch of the external carotid artery. Numerous fine branches

of the facial nerve and other nerves penetrate the gland. Functional

nerve connections were not determined.

The parotid gland is less compact than the following salivary glands,

and consists of numerous grossly visible lobules. Eighty-nine lobules

were counted in one gland. The lobulations make it easy to distinguish

this slightly pinldsh gland from surrounding adipose tissue.

The terminal excretory duct of the parotid gland follows a course

very similar to that indicated for the mink (Mustella Liiog) by Kainer

 

(195M), and also for the fox squirrel (m £135) by Jenkins (1951;).

The duct arises along the ventral border of the gland, and receives

various sub-branches as it curves upward and rostrad beyond the cranial

border of the gland. It soon contacts the dorsal buccal branch of the

facial nerve (fig. 25) along the ventral border of the latter and is

partially covered by the nerve. Both structures course rostrad toward

the angle of the mouth, and upon approaching the cranial third of the

“Sector muscle upon which the structures lie, the parotid duct crosses

internal to the dorsal buccal nerve, and then it extends rostrad along

the superior border of the latter.

As the duct reaches the cranial border of the masseter muscle, it

bends sharply inward around the border to traverse a short distance in

the tissues of the cheek lining. The duct then penetrates the buccal
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mucosa at a point opposite the anterior wall of the maxillary first

molar at the level of the occlusal surface .

Innediately before penetrating the buccal mucosa a tiny lobulated

gland (molar gland) of about five millimeters in diameter is attached

to the duct. 1

It is difficult to determine the exact number of subdivisions which

converge to form the principle duct. At least three rather large divisions

are seen in each case, as well as a small number of smaller branches

whose lesser subdivisions are invisible grossly.

2. The Holar 01am (fig. 20)

These tiny paired glands of the Chinchilla cheek send ducts into

the distal end of the parotid duct, whereas similar glands in the cat are

said to empty by several short ducts directly into the mouth (Reighard

and Jennings, 1935). The glands are located rostral to the cranial

border of the masseter muscle, at about the level of the oral fissure.

The glands are flat, of two or more lobules , and are about five

millimeters in diameter. The lobules resemble those of the parotid gland.

Molar glands were present in each of the (six) specimens in which they

"are sought .

3. The filbmaldllgz Glands (figs. 21, 22, 23 and 2h)

The paired submaxillary glands (submandibular, of Buchanan, 1953)

are lenticuloid to avoid orgam located below the floor of the mouth,

and lateral to the rostral end of the larynx. They rest in a pyramidal

depression formed by the posterior portion of the masseter muscle, and
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FIGURE 21.

 

l mm new or THE man m m Tm Hanan MUSCLE

AND arm s'raucmm-ss REIATED TU THE UNUERLIING

SUnnnXlLLARI GLlNus

A. M. platymna

 

l. Incisors

2. Mandible

3. M. platysma, rostral slip

h. Right anterior facial vein

5. Left anterior facial vein

6. Submental vein

7. Common anterior facial vein

8. Right posterior facial vein

9. Left posterior facial communicating vein ‘

10. Right external jugular vein

11. M. mylohyoideus

12. H. digastricus, pars anterior

13. M. masseter

1h. ‘M. pectoralis major

15. H. pectoralis minor

16. Auricle of ear

1?. Posterior auricular vein

18. Outline of clavicle l
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the posterior belly of the digastric muscle laterad, by the infrahyoid

musculature msdiad, and by the cranial border of the sternocleido-

mastoideus muscle as it obliquely crosses the ventral surface of the

neck fran the sternum to the base of the auricle. The medial borders

of the right and left glands are nearly in juxtaposition.

The compact summuary glands are the most conspicuous organs

ventral to the phu-yru. They are about thirteen millimeters long, the

long axis being in a craniocaudal direction. The superficial or

ventral surface of the gland is smooth and convex and the lobules of the

gland are much more closely bound together than are the parotid lobules.

In cross-section, the glands appear somewhat pyramidal.

The glands are covered superficially by the integmnent, and by the

superficial cervical portion of the platysma muscle (fig. 21). The

platysma muscle is well developed at this location and tends to obscure

the underlying pale submarillary glands.

The right common facial vein on the right, and a communicating vein

between the left anterior and left posterior facial veins on the left are

“anally found superficially. In one specimen examined, the veins alluded

to traversed the deep surface of the submarillary glands. These veins

ultimately empty into the large external Jugular veins at the junction

Of the neck and sternum (figs. 21 and 22).

The deep surface of the glands rests upon an accunnflation of adipose

tissue which surrounds several structures, namely, the common carotid

artery, the internal Jugular vein, and the larger branches of cranial

nerves nine to twelve (fig. 214) . is indicated above, several muscles
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FIGUtiE 22 .

 

 

AYENTRAL YINOFTHE MANDNEK T0 SHHTEE PAROTID,

THE SJBMAIILLARI, AND THE CAUDAL mu MIDDLE SJBLINGULL

(HANDS, AFTER maul. OF THE FETISH W$LE

A. Parotid gland

B. Submaxillary gland

C . Caudal sublingual gland

M . Middle sublingual gland

Ventral surface of mandible

h . transversus nandibulae

H . Hylohyoideus ‘

M. digastricus, pars anterior

Kyoid

Right anterior facial vein

left anterior facial vein

Colman anterior facial vein
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form the bed for this gland, but the posterior belly of the digastricus

muscle underlies the majority of the surface of the gland.

Lymph nodes are not conspicuous structures in the ventral cervical

region of the chinchilla but a few small nodes are present.

The cranial margin of the submaxillary gland contacts a diminutive

'major' sublingual gland, mich in turn is near a second diminutive 1.

'major' sublingual gland that lies a few millimeters rostrad.

The duct of the submaxillary gland though small in caliber, is

grossly visible. It arises in the substance of the gland by an irregular

main canal. with a variable umber of tiny side branches. The duct gains

exit near the anterior or rostral end of the deep surface. The super-

fieial origin can be readily located by inverting the gland (fig. 23),

thus exposing the dorsal or deep surface in an inferior view of the

intermandibular area.

The total length of the duct from the gland to its orifice in the

floor of the mouth, is about thirty-five millimeters. As the duct

progresses rostrad, about seven millimeters of its length is visible

before it turns upward or deeply between the medial edge of the masseter

muscle and anterior portion of the digastric muscle. The duct courses

for about an equal distance to pass between the cranial edge of the

mylohyoideus muscle and the hyoglossus muscle. In this portion it

receives the ducts of the two or three smaller 'maJor' sublingual glands.

The duct continues rostrad by passing medial to, and lengthwise of

the relatively large rostral sublingual gland. it this point the duct

is closely attached to the surface of the gland, rather than to the medially



 



 

FIBURE 23. THE VENTRAL SJRFACE 6' THE HEAD SW TEEWY

AND SJBLINGUAL MUS DISPLACED LATERALLI, my THE MIGIN

AND COURSE 01" THE SUBMAXILLLRI NOT TO THE LEVEL 0‘ THE

NYLOHYOID MUS‘JLE '

A. Suhmaxillary glands

B. Caudal sublingual glands

C . Middle sublingual glands

D. Right accessory sublingual gland

E. left parotid gland

1. M. transversus mandibularis

2. H. wlohyoideus

3. M. digastricus, pars anterior (sectioned)

b . Suhsaxillary duct

5. Lingual nerve

6. Cartoon carotid artery

7 . Internal .1qu vein

8. H. digastricus, pars posterior

9. H. thyrolvoideus

lO . H . sternohyoideus

ll . M . sternocleidomastoideus

12 . Fat body

13. External jugular vein

lS. Hyoid bone

16. Lymph node

17 . Auricle of ear

18 . M. masseter
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lying hyoglossus muscle. Immediately before reaching the caudal border

of the gland, the submaxillary duct is crossed ventrally by the lingual

nerve. is the duct passes rostmd to the rostral sublingual gland it

receives‘one or more fine ducts from the latter gland in some cases.

The terminal portion of the submaxillary duct then turns dorsad,

to open upon the floor of the mouth, in the region of the diastsma. i

h. The Caudal Middle and loose Subl Glands

The submaxillary duct receives the ducts of two and sometimes three

diminutive lobulated salivary glands. According to Greene (1935), such

glands have been designated in the rat as major sublingual glands even

though they are more closely associated with the sutuazlllary gland and

it's duct. In the rat the most rostral salivary gland beneath the tongue

is designated by Greene did.) as the minor sublingual glam. In the

case of the human there is only one sublingusl gland, and it is located

near the mandibular symphysis in essentially the same location as the

minor sublingual gland of the rat (Greene, i_bi_d.). In the chinchilla

the sublingual gland near the mandibular symphysis is much larger than

the sublingual near the subaafillary gland. To add to the confusion of

terminoloy, there is a trend at present to designate the gland now

known as the submxillary gland as the submandibular gland (Buchanan, 1953),

although the former me is still generally used. Thus if one wishes to

refer to the sublingual glands in relationship to the submadllary gland

it must be ham if one means also the submandibular gland of more

modern usage .
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The present author arbitrarily employs the longer estab-

lished name for the modern term submandibular gluld; namely, the sub-

marillary gland. The sublingusl gland closest to the submaxillary

gland of the chinchilla is called the caudal sublingual, the next sub-

lingual gland rostrad, the middle sublingual, am the most rostrad

gland located at the marldibular symphysis, the rostral sublingual. 1

Such usage is not according to the conventional desigmtion used in

the case of rodents, as employed by Greene (1935). Inasmuch as the gland

which would have to be called the major sublingual gland by such usage

is much smaller than the so-called miner sublingual in the case of the

chinchilla, the conventional usage has been abandoned in favor of a less

ambiguous topographical usage_ This still presents the difficulty of

clearly designating still smaller occasional collections of lobules not

associated with any of the caudal, middle, or rostral sublinguals, but

which nevertheless appear to discharge into the duct or the submaxillary

gland as do the sublinguals.

a. The Caudal Sublingual Gland (figs. 22 and 23).

The most caudal sublingual gland is in direct contact with the

rostral surface of the submaxillary gland, and in some cases is concealed

by the submaxillary in ventral view. The general size is about five

millimeters by two and one-half millimeters, and in outline it is more

or less reniform. In those cases in which the gland resembles surround-

ing lymph nodes, it is distinguishable due to the usual salivary gland

type of lobulation. The lobules are not tightly bound, and hence are

easily dissectable .
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b. The Middle Sublingual Gland (figs. 22 and 23).

A few millimeters rostrad another similar appearing, but somewhat

reducedgmiddle sublingual is present. It, as does also the previous

sublingual, resembles the submafillary in substance but not in volume.

c. The Accessory Sublingual (21am (fig. 23).

In one specimen studied a third gland very similar in appearance

to the first two sublingual glands was found. It was much smaller than

the former two and hence is referred to as an accessory sublingual purely

for sake of reference. It had a very short duct (a millimeter or less

in length) which connected with the sumaullary duct imediately before

the latter duct passed rostrad between the mylohyoideus and the hyoglossus

muscles. Though only less than half as large as the caudal and middle

sublingual glands this gland was easily distinguishable from small lymph

nodes of the same region.

5. The Rostral Subli_.nggal Gland (fig. 2b).

The rostral sublingual gland is much larger and much more character-

istic in form than the caudal and Middle sublingual glands. It has

diameters of about seven by thirteen millimeters, and though these

‘Pprofimate the dimensions of the submuillary gland, the rostral sub-

lingual is distinctly laterally compressed, and is thus less voluminous.

The gland closely resembles an almond in form , and stands edgewise below

the floor of the mouth. The dorsal edge contacts the mucous membrane of

the oral floor, the ventral edge and lateral surface contact the

h3""81esaus muscle. The ventral edges of the two closely placed rostral
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FICURE 21;. A vnwm new OF THE READ, THE SUBLImUAL cams,

AND THE TERMINATION OF THE SUBmxnuRI wc'r

Rostral sublingual gland

Submaxillary duct (terminal portion)

Rostral sublingual gland ducts

Ventral surface of lingual apex

Mucous membrane of oral floor

Right half of mandible reflected laterally

M. genioglossus

M. geniohyoideus

M. mylohyoideus reflected laterally

Ii. masseter

M. digastricus, pars posterior and hyoid slip

Hyoid bone

M . sternohyoideus

Trachea

Lingual branch of trigeminal nerve (N Y)

Glossophsryngeal nerve (N I!)

Vague nerve (N I) -

Spinal accessory nerve (N XI)

Ascending and descending hypoglossal (N III)

Column carotid artery

Internal carotid artery

External carotid artery

External maxillary artery

Lingual artery
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FICURE 211. A VDITRAL new OF THE HELD, THE SIIBLIIGUAL GLANDS,

AND THE TERMINATION OF THE WMY WOT

Rostral sublingual glam

Submaadllary duct (terminal portion)

Rostral sublingual gland ducts

Ventral surface of lingual apex

Mucous membrane of oral floor

Right half of mandible reflected laterally

M. genioglossus

M. geniohyoideus

M. mylolwoideus reflected laterally

M. masseter

M. digastricus, pars posterior and hyoid slip

Hyoid bone

M. sternohyoideus

Trachea

Lingual branch of trigeminal nerve (N Y)

Glossopharyngeal nerve (N IX)

Vague nerve (N I)

Spinal accessory nerve (N XI)

Ascending and descending hypoglossal (N III)

Common carotid artery

Internal carotid artery

External carotid artery

External maxillary artery

Lingual artery
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sublingual glands of opposite sides produce a sublingual prominence of

the mylohyoideus muscle, causing the muscle to protrude between the

anterior portions of the right and left digastric muscles, as was indi-

cated by wood and White (1950) .

The rostral sublingual gland corresponds very closely in form and

in location to the sublingual gland in man. It can best be seen from ‘

below by cutting the mandibular symphysis and then separating the halves ‘

of the mandible. Medially the gland contacts the genioglossus muscle,

the hyoglossus muscle, the submaxillary duct, the lingual nerve, and

terminal branches of the hypoglossal nerve.

The gland possesses from eight to ten or more grossly visible ducts

which emerge vertically from the dorsal or lesser curvature of the gland

to Open into the floor of the mouth medial to the ridge formed by the

incisal alveolus of the mandible in the region of the diastema. The

ducts course nearly parallel to each other and are somewhat equidistant;

they lie in a straight row from rostral to caudal.

In two cases connections from the anterior apex of the gland seemed

to join the submaxillary duct near the terminus (fig. 2h).

The lobulations of the lateral surface are closely bound, the gland

thus appearing very smooth and glistening. 0n the medial side the

lobulations are less tightly bound.

The gland appears to be nearly unite in contrast to the muscles of

embalmed specimens.

The rostral sublingual (minor sublingual of Greene, 1935) was in

all cases the most characteristic and constant in form of all the salivary
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glands, and the third largest. The largest salivary gland was the

parotid, the next largest the submaxillary.

F. The Muscles of Mastication

The chewing muscles and other muscles closely associated with them

occur in three general groups. The major and prime movers of the mandible

consist of the masseters, temporals, and pterygoids. The hyoid muscula-

ture, illustrated in various figures (19, 22 , 23 and 2h), acts as

synergists. Belated either functionally or tepographically (or both),

to the above groups, are the muscles of facial expression. This latter

group is considered in some detail to verify previous accounts of them

in the literature, as well as to add to the completeness of the descrip-

tion of the structure of the oral cavity.

1. The Muscles of Facial greasion

The expression musculature is concentrated in the buccal and auri-

cular regions. All expression muscles are comparatively flat thin sheets,

and according to Huber (1931) , they are not bound by a coherent super-

ficial fascia; the latter fact enables them to move individually as well

as in groups.

a. The buccal group.

1'. g. levator BEE superioris (fig. 25).

This thin muscle arises at the infraorbital foramen at the ventral

border of the latter. It's fibers are directed rostrad and ventrad to

insert into the superior labium. The muscle is pierced by numerous

mystacial vibrissae .



 

86

glands, and the third largest. The largest salivary gland was the

parotid, the next largest the submaxillary.

F. The Muscles of Mastication

The chewing muscles and other muscles closely associated with them

occur in three general groups. The major am prime movers of the mandible

consist of the masseters, temporals, and pterygoids. The hyoid muscula-

ture, illustrated in various figures (19, 22 , 23 and 2h), acts as

synergists. Belated either functionally or tOpographically (or both),

to the above groups, are the muscles of facial expression. This latter

group is considered in some detail to verify previous accounts of them

in the literature, as well as to add to the completeness of the descrip-

tion of the structure of the oral cavity.

1. The Muscles of Facial grossion

The expression musculature is concentrated in the buccal and auri-

cular regions. All expression muscles are cemparatively flat thin sheets,

and according to Huber (1931) , they are not bound by a coherent super-

ficial fascia; the latter fact enables them to move individually as well

as in groups.

a. The buccal group.

1'. fl. levator 133i}. florioris (fig. 25) .

This thin muscle arises at the infraorbital foramen at the ventral

border of the latter. It's fibers are directed rostrad and ventrad to

insert into the superior labium. The muscle is pierced by numerous

mystacial vibrissae .
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2'. g. szgomaticus (fig. 25).

The zygomaticus is a thin muscle of about one to two or somewhat

more millimeters in width. The Grim is from the zygomatic arch at

the region ventral to the orbit. The fibers course directly anterad to

the comissurae labium oris. The muscle is median in position to the

sygematicus and the anterior fibers of the platysma.

3'. 5. 31m (1138. 21 and 25).

The plltfim is the broadest muscle of facial expression. It arises

from the dorsum of the neck, and from the fascia of the pectoral muscula-

ture. Sons fibers pass anterad across the face to insert along the

margin of the lower lip. Additional fibers will be discussed with the

muscles of the auricular group.

Internal to the above three muscles are two smaller muscles, and the

Ll. buccinator.

h'. g. dilator 93.113 (fig. 26).

The dilator naris is very thin and narrow (approximately two milli-

meters wide) . It arises from the internal surface and the lateral margin

01’ the infraorbital foramen. The fibers are directed toward the maria.

5'. g. maxillonasolabialis (fig. 26).

The mazdllonasolabialis is a thin serrated muscle with a parallelogram

Outline, The orign is by several slips over the intraalveolar portion

of the upper incisor. In one specimen a slip was separated widely from

the main mass. The muscle inserts along the margin of the upper lip ,

from about midway, to the angle. The muscle is primarily vertical in

1303112,.on .
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The muscle underlies the infraorbital nerves which supply the

mystacial vibrissae, whereas the g. levator M:Mcovers the

external surface of the nerves. The muscle also covers the external

surface of a portion of the deep masseter muscle rostral to the infra-

orbital foramen.

The name selected for this muscle is based on the attachments. The

same name is employed by Miller (1952), and by Huber (1931) for a muscle

with the same general location in the dog and other species.

More particularly, this is doubtless the same muscle of the chinchilla

designated as the buccinator by wood and White (1950) .

Due to a sparcity of materials available to them, it is likely that

Wood and White did not discover the true buccinator muscle; a much more

extensive but deeper muscle, which as in other forms, occupies the major

portion of the wall of the buccal cavity.

6'. g. buccinator (figs. 25 and 26).

This muscle is distinctly not that designated as the buccinator by

Wood and White (1950), and was not described in their paper on the myology

of the chinchilla.

The 11. buccinator is by far the most extensive facial muscle.

It occupies the area of the cheek from the orbicularis oris caudally to

the pharynx. The caudal two-thirds lies deep to the masseter muscle.

The inner surface of the muscle contacts the mucous membrane lining the

cheek.

The buceimtor is attached to the orbicularis oris rostrad, and

along the outer surfaces of the alveolar processes of both the upper and
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lower teeth. The caudal border is attached to an indistinct fibrous

pterygomandibular raphe, along which raphe the rostral margin of the

nasal plaryngeal constrictor occurs.

The fibers of the muscle course in various directions. In the

diastemal region the fibers pass vertically between the alveolar processes

of the upper and lower incisors. Cmdal to this region the fibers tend

to subdivide into two groups. The upper fibers pass obliquely forward

and ventrad, although there is some deviation by various individual

fibers. The inferior fibers pass obliquely rostrad and dorsad.

There are two distinct portions to the muscle, they are here referred

to as the pars buccalis and the pars molaris after Sisson and Grossman

(1953). The pars buccalis is somewhat thicker, the belly tending to

bulge outward over the internal bristle pad of the cheek. The pars

molaris begins at the rostral margin of the overlying superficial portion

of the masseter muscle.

7'. g. orbicularis oris (figs. 25 and 26).
 

The circumoral muscle is a very narrow band (little more than a

millimeter in width) which receives fibers from the buccinator, zygomaticus,

and the labii muscles. It is not unifomly orbicular, as the upper lip

is cleft.

b. The auricular group.

The auricular group is primarily of topographical interest, due to

its relationship to the underlying temporal and masseter muscles, and

to the underlying salivary glands.
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1'. g.m (figs. 21 and 25).

A distinct rostral derivative of the auricular portion of the -

platysma forms the buccal portion of the platysma.

The platysma muscle has a distinct ventrocervical portion (fig. 21).

The dorsocervical portion arises from the fascia over the cervical spines.

The rostral border of this portion lies deep to the levator auris longus

muscle. The fibers of the dorsocervical portion pass obliquely ventrad

and rostrad to pass across the lateral surface of the cheek, ventral to

the auricle. As such, it rests over mosttof the parotid salivary gland

(fig. 25) and the caudal portion of the masseter mascle. Its aponeurotic

tendon fuses rostrally with the fascia of the superficial muscles of the

muzzle.

The ventral cervical portion (fig. 21) arises from the fascia over

the pectoral muscle and from the manubrium of the stemm, to cover the

ventral aspect of the neck and the intermaniibular area. The muscle

fibers appear to end rostrad at about the level of the hyoid bone. The

aponeurosis of the muscle continues to the fascia of the superficial

muscle of the ventral aspect of the genium.

This portion of the platysma covers the superficial surface of the

infrahyoid musculature, and of the submanllary and caudal and middle

sublingual blands (fig. 21).

2'. g. Egtideoauricularis (fig. 25).

This muscle is located on the surface of the parotid gland. The

muscle has a trianguloid origin from the. parotideomasseteric fascia and

narrows to form a longitudinal band of muscle fibers which pass dorsad
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to the conchal crest of the auricle. The fibers of the muscles are

sparse and the outlines of underlying structures are visible through

the muscle.

3'. g. orbicularis gc__u1_i (figs. 25 and 26).

The circumorbital cutaneous muscle consists of a very thin strand

of muscle of only a few fibers. Some fibers extend to the eyelids. The

caudal portion overlies the orbital edge of the temporalis muscle.

h'. g. auricularis anterior (fig. 25).

This muscle arises as a well developed muscle over the caudal rim

of the orbit and orbicularis oculi muscle. It passes caudad to insert

on the medial side of the base of the auricle. Greene (1935) did not

identify this mncle in the rat. Wood and white (1950) mentioned the

frontalis, but not the auricularis anterior.

5'. g. frontalis (fig. 25). .

As described by wood and White (1950) the frontalis is very small

in the chinchilla.

The frontalis is located on the dorsal aspect of the skull between

the orbits, and passes caudad to end in the tendinous epicranial aponeuro-

sis in con-Ion with the frontalis of the opposite side, and the occipitalis

muscle.

6' . fl. interscutularis.

Two interscutular muscles elevate the ears and in so doing possibly

tonse the parotideomasseteric fascia which covers the temporalis, the

masseter, and the parotid gland. They are not illustrated in the text.
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The interscutularis is a thin band of muscle which crosses the

parietal region of the skull to the bases of the auricles. It We not

identified in one specimen.

7'. i. use: as: lives.

The levator auris longus is a well developed interscutular muscle

with a cranial and a caudal portion; the latter overlaps the cranial fibers

of the crazdal portion of the platysma muscle. The levator arises from

the region of the first few cervical spines and inserts on the caudal

aspect of the auricular bases.

8' . 11. occipitalis.

A few median fibers appear to rise from the occipital region and

pass rostrad between the inflated bulbs on the dorsal surface of the

skull. They end in the tendinous epicranial aponeurosis, in the area

between the orbits and the auricles. This muscle was not described by

wood and mute (1950).

The principal muscles of mastication are located internal to various

of the muscles of facial expression. All are thick, well developed

muscles in harmony with the powerful bite of the chinchilla. The author

observed that the chinchilla is able to gnaw white pine ltmxber, and thin

gauge galvanized sheet metal when the opportunity and inclination exist.

Two of the principal muscles of mastication are located on the

lateral aspect of the skull, and two on the medial aspect of the ramus

of the mandible.
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a. The lateral group.

1'. fl. masseter (figs. 20, 21, 23, 2h, 26, 27, 28, 29 and 30).

The masseter muscle of the chinchilla.ccnsists of four portions.

It is by far the most massive muscle of the head.

The naming of the subdivisions of the masseter presents some diffi-

culty. It is not subdivided in the same way in all species, and in

addition, the terminology employed when divisible into four portions is

not uniform.

Gray (191m) describes the human masseter as having a superficial and

a deep division, the former being much larger. The deep portions are

most massive in the case of the chinchilla.

Greene(l935) named the four masseter units of the rat, the anterior

and posterior superficial and deep masseters. Hill (1937) stated that

masseter of the pocket gopher (genus Thomomzs) has three main divisions:

the superior, lateral, and deep. The lateral and deep divisions are said

to be divisible into anterior and posterior parts. This indicates a

five-parted masseter.

Young (1937) found only two subdivisions in the beavor (232323

canadensis); the superficial and the deep, but does not describe the

relative sizes of the divisions. In his description, ment1on was made

of a rounded tendon attached to a mandibular tubercle; this agrees with

such a tendon seen for the anterior deep masseter of the chinchilla.

Orwall (19110), who studied the osteOIOgy and myology of the fox muirrel

(Sciurus gigs: , gray squirrel (Sciurus carolinensis), and red squirrel

(Tamiasciurus hudsonicus), found these forms to possess three masseter
 

divisions; the pars superficialis, pars major, and pars profundus.
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Wood am White (1950) found four divisions of the masseter in the

chinchilla. Observations made in this study support this view. The

divisions were designated as the superficial portion; the lateral

portion; the anterior; and the posterior deep portions. The author, .

prefers to designate the part called the lateral portion by Wood and White, the

intemediusua more meaningful term since it is located between the l!

superficial part, and the posterior deep part, rather than laterally.

a' . The pars superficialis (fig. 27) is a somewhat rectangular

massive appearing portion, located in the region ventrad to the zygomatic

arch. The ventral-caudal corner presents an apex which overlies the tip

of the long angular process of the mandible. The rostral portion of the

muscle is in the fomofadiverging glistening tendon which spreads out

on the rest of the muscle in a serrated fashion. The tendon presents a

firm point of attachment to the rostral root of the zygoma.

Arising from the zygoma, the fibers of this portion pass obliquely

toward the angle of the mandible. The muscle mass wraps inwardly around

the inferior margin of the angle and its process, to insert in two ways.

The caudal three fourths is loosely attached to a longitudinal spine of

insertion ventrad to the deeper internal pterygoid muscle. The rostral

fourth of the infolded ventral margin of the muscle remains tendinous at

its border, which contacts the medial surface of the body of the mandible.

The mandible presents a rounded fossa opposite this portion. The tendinous

fibers pass obliquely dorsad and caudad on the medial ramal surface to

insert along a central oblique and linear masseteric spinous process of

the ramus.
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The pars superficialis appeu's to be much thicker than it is,

being bulged outwardly by the underlying portions of the muscle.

b' . The pars intermedius (fig. 28) is a flat parralleloid

muscular sheet, located internfl to the pars superficialis, and superfi-

cial to the pars prefundus posterior, as indicated above. The inter-

mediate portion is not caspletely covered by the superficial portion.

The dorsal-caudal corner of the former is exposed. This portion contacts

the lateral surface of a portion of the body, and of the angle and angu-

lar process, as well as of the lower third or more of the mandibular

mus.

The origin is along the inner surface of the ventral border of the

zygoma, as far caudad as the posterior rim of the orbit. Its insertion

does not wrap around the inferior margin of the mandible, but is rather

along a lateral longitudinal masseteric spine near the ventral border of

the angle and its process. The mandible presents a masseteric fossa

internal to the insertional third of this portion.

The fibers are directed obliquely ventrad and caudad, but are not

quite parallel to the fibers of the superficialis. The caudal portion

18 almost twice as thick as the rostral portion of this subdivision.

Sane intemingling of fibers occurs between the superficial and the

1ntemediate portions, thus preventing a clean separation of the two units.

Th1; is particularly true along the caudal margin of the superficial

”PT-ion.
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c'. The pars profundus posterior (fig. 29), due to its greater

thickness, and to its extensive origin along the entire zygoma and

ventral rim of the orbit is doubtless the most massive portion of the

masseter muscle. This fact is not obvious upon initial observation,

because much of the muscle lies internal to the zygoma and orbital rim.

The origin of the posterior deep portion is inseparable rostrally

from the fibers of origin of the pars profundus anterior. The latter

division forms a strong tendon for most of it s length, and the posterior

unit is easily separable fran this. Caudad, the origin extends into the

mandibular fossa of the temporal bone. is the origin occurs along the

medial surface rather than the ventral rim, it can—fest be observed by

removal of the ventral half of the entire sygoma.

The pars profundus posterior inserts from the caudal edge of the

mandibular masseteric tubercle, along the lateral surface of the

alveolar process of the lower molars, and on a distinct rounded and deep

masseteric fossa which courses the length of the mandibular ramus.

The coarse fibers are almost vertical in direction. Between the

caudal fibers pass various vessels and nerves, imparting a somewhat

Sumted appearance in this region. The fibers remain outside the fibrous

Orbital capsule.

d'. The pars profundus anterior (gis. 27, 28, 29, 30 and 31)

Ocoupies a broad shallow ovoid fossa rostrad of the orbit. The muscle

Originates on the edges of fossa and extends into the orbit by way of a

broad infraorbital foramen, where the muscle becomes continuous with the

Poaterior deep portion of the masseter.
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The fibers of this somewhat pyriform muscle converge internal to

the ventral not of the zygoma and then are replaced by a vertical

rounded tendon which passes ventrad to imert on a distinct rough

masseteric tubercle located on the lateral aspect of the mandible,

ventral to the first and second molar junction.

The caudal edge of this tendon receives some fibers from the

rostral border of the posterior deep portion, the two deep portions thus

not being canpletely subdivided.

2'. 11. tmralis (tion. 27, 28, 29, 30 and 31).

The temporalis muscle is less extensive and less massive than the

masseter muscle, or any of the divisions of the latter. It is only

faintly separable into two parts. The muscle is somewhat triangular in

outline, the base arising fran the lateral surface of the parietal bone,

from the caudal extension of the base of the sygoma, and by a few fibers

from the squsmosal portion of the temporal near the parietal-temporal

suture.

The insertion of the temporslis is directed rostrad and ventrad to

pass over the horizontal portion of the caudal root of the zygomatic

Arch; the root serves as a raceway for the tendon of the muscle. Near

the zygunatic process, the muscle becomes tsndinous. The tendon inserts

upon the coronoid process of the mandible, especially on the inner

surface.

Wood ani White (1950) maintained that the temporslis was inserted

on the side of the body as well as on the ramus of the mandible.

Observations made in this study did not reveal such an extensive insertion.
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The above workers indicated that the tanponlis arose immediately in

front of the lambdoidal crest. The present author found a large inflated

area of the tympanic bulls located between the lamdoidal crest and the

origin of the temporalis (fig. 30).

b. The prime muscles medial to the mandibular rams.

1'. g. ptemgideus externus (fig. 31).

The external pterygoid muscle is located internal to the pars

profundus posterior of the masseter, and also internal to the tenporalis,

but on the opposite side of the ramus of the mandible.

After removal of the latter two muscles, and all of the ramus of

the mandible except the condylar process, the pterygoid muscles were

exposed. The external pterygoid muscle has a somewhat more extensive

origin than was indicated by Wood and white (1950) . The muscle fibers

arise in part from the external pterygoid ridge of the skull, and a

sizeable portion also arises from the lateral aspect of the alveolar

process of the maxilla, dorsal to the fourth molar.

The insertion is along the medial surface of the condyle of the

mandible, as indicated by Wood and White. The fibers of this muscle

converge in a caudal direction.

2' . 11. pteggoideus internus (fig. 31).
 

By the procedure indicated for exposing the external pterygoid, the

literal aspect of the internal pterygoid muscle is also exposed.

The internal pterygoid arises ventral to the origin of the external.

It ”iaes from a rounded fossa formed by the pterygoid laminae of the

8phemid. The fibers arise chiefly from the external aspect of the

internal lamina.
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The muscle passes ventrad and laterad at about a forty-five degree

angle to the inner surface of the ramus.

The insertion of the internal pterygoid muscle is along the inner

surface of the ventral margin of the angle and of the angular process

of the mandible . The muscle is somewhat cylindrical near its origin,

and then broadens and flattens near the insertion.

The insertion passes dorsal to the caudal end of the indistinctly

subdivided digastricus muscle (fig. 2h).
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IV. THE PMRYNX

The pharynx or throat of the chinchilla (figs. 19, 32 and 33) is a

relatively long and arching musculo-membranous tube which connects the

nasal cavity and the larynx.

According to the condition found in fresh and embalmed carcasses,

the pharynx is at most times uninterrupted by the digestive tract. The

laryngeal end of the pharynx serves as a cross-channel between the oral

cavity and the esophagus during the act of deglutition.

Complex folds which bound the oral-pharyngeal aperture overlap the

crest of the epiglottis and thus effectively close the passageway between

the fences and the pharynx. A similar arrangement of the folds which

bound the pharyngeal-asaphageal aperture overlaps the arytenoid crest

of the larynx and closes the introitus esophageus.

The rostral two-thirds of the dorsal wall of the pharynx is mem-

branous and the caudal third is muscular. The membranous portion

adheres closely to the mid-ventral surface of the basisphenoid and the

basioccipital bones.

At a point immediately ventral to the hypophysis (fig. 19) the dorsal

wall curves ventrocaudad from the base of the cranium. The remaining

third of the pharynx resembles the human pharynx, and is herein desig-

nated the pharynx proper. The dorsal wall of this portion consists of

three constrictor muscles, a fibrosa, and a mucosa.

The pharynx proper is suspended from the basisphenoid and the

basioccipital bones as well as from the atlas, and from the fascia of
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the cranial end of the cervical portion of the g. longs colli by means

of a pair of sheet-like vertical and longitudinal suspensory ligaments.

The ligaments continue a few millimeters beyond pharynx along the dorsal

lateral surfaces of the proximal end of the esophagus.

The ventral wall of the pharynx is less membranous and presents

various openings. The Openings include the unpaired posterior saris,

the caudal oral aperture, the aperture of the larynx, and of the esophagus.

The attaclments of the ventral wall are complex. The rostral end

rests on the hard and soft palates. The next portion is attached to the

rim of the posterior naris and to the caudal and of some fibers of the

l_1. buccinator along the pterygomndibular raphe' . It also contacts the

ventro-lateral surfaces of the hyoglossal muscles, the hyoid bone, the

thyrohyoid ligament, the thyroid cartilage, the cricothyr oid ligament,

the cricoid cartilage, and the proximal end of the trachea and the

asephagus.

The openings of the pharynx include the four indicated above and

the paired ostia of the eustachian tube or salpinx. The usual number of

openings in mnals with paired choanae is seven.

The cavity of the pharynx is approximately thirty-five millimeters

in length, the rostral twenty millimeters being that portion above the

Mate. The transverse diameter is about five millimeters, and exceeds

the dorsoventral diameter by a millimeter or more.

The outline of the pharyngeal cavity is variable . Except for a

I"id-dorsal longitudinal and outwardly directed crease, the suprapalatal
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or rostral portion of the pharyngeal chamber is nearly cylindrical in

outline.

The cavity is expanded into a slight pharyngeal recess in the

region of the commencement of the ventrocaudal curvature of the pharynx.

This corresponds to the nasopharynx region of man. It receives the

laterally placed slit-like ostia of the salpinx.

The pharynx assume a gradual caudoventral curvature frun the nasal

cavity to the larynx; the caudal or laryngeal region is curved somewhat

more sharply than is the remainder of the organ.

The pharynx is related topographically to numerous structures

(fig. 19). The rostral two-thirds is located dorsal to the oral cavity

and to the hard and soft palates. Dorsal to the rostral portion are

located the midventral region of the cranium and the cerebrum.

The pharynx proper is bounded above by the basisphenoid bone, the

basioccipital bone, and by the vertebral column. Between the upper

cervicu vertebrae and the pharynx preper are located the cervical

extremities of the M_m. 93).}; muscles, and various vessels and nerves

which course along the suspensory ligaments.

The lateral uall is confined by the ventral tympanic expansions, by

the posterior portion of the digastric muscles, and by the cannon carotid

and external and internal carotid arteries, by the internal jugular veins,

and by the vagosympathetic trunks.

There are only two defineable regions of the chinchilla pharynx.
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i. The Nasopharynx (fig. 19)

Practically the entire pharynx is msopharynx. It extends from

the nasal cavity along the hard palate and the entire length of the

soft palate to the fancial aperture of the ventral wall of the pharynx.

It receives the posterior naris and the ostia of the eustachian tube.

The caudal third of the nasopharynx forms the major portion of the

pharynx preper or that portion which is deflected ventrocaudad from the

base of the skull.

B. The Oropharynx (fig. 19)

The very limited laryngeal end of the pharynx is designated as the

oropharynx. It receives the openings from the mouth, tin larynx, and

from the esophagus; it is delimited from the long nasOpharynx by the

feudal-pharyngeal folds, and by the esOphageal-pharyrgeal folds.

As the esophageal orifice occurs at the level of the crest of the

arytenoid cartilages of the larynx there is no 1min recess of the

LharynxLand hence no 1W. The esophagus begins abruptly

from the caudal side of the oral pharynx. The Opening is generally

closed by means of pharyngeal folds .

c. The Muscles of the Pharynx (figs. 32 and 33)

Three constrictor muscles form the bulk of the dorsal wall of the

Pharynx preper. In addition two distinct pairs of extrinsic muscles

pass from the base of the skull to the dorsal wall. of the pharynx.
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FIGURE 32 .

FIGURE 33.

 

 

THE DORSLL $RFLCE (F THE PERM SWING THE INTRINSIC

1ND EXTRINSIC MUSCLES AND LL50 THE PROXJMAL END 5' THE

ESOPHIGUS AND TEACHER

3.

M. salpingOpharyngeus

M. pteryg0phtryngeua

M. constrictor pharyngeus cranialis

M. constrictor pharyngeus medius

M. constrictor pharyngeus caudalis

Esophagus

Trachea

Ventral tympmic expansion

Memmnous portion of plarynx preper

Dorsal median raphe' of the pharynx

THE LATERAL SJRFACE OF THE PHLRINX TO SEN THE

A‘ITACI‘MMS OF THE PHARINI

1. M. constrictor pharyngeus cranialis

H. constrictor pharyngeus medius

M. constrictor pharyngeus caudalis

M . buccinator

M. hyoglossus

Hyoid bone

Thyroid cartilhge

M . cricothyroideus

Emphasus

Trachea
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A. few fine fibers are also seen to pass from other muscles into the

pharynx, but do not appear to constitute distinct muscles.

 

1. The M. constrictor h eus cranialis (hypopharyngeus, superior

constrictor, ksratofifléé'u—s' et chondr'opharyngeus figs. 32 and 33)

The cranial constrictor foms a flat sheet of muscle of about four

millimeters in width. Its fibers more or less surround the pharynx

from ventral to dorsal to insert with the fibers of the opposite side

along the cranial third of the dorsal median raphe' of the pharynx.

A narrow connective tissue membrane intervenes between the base

Of the skull and the cranial constrictor.

Paired lateral bands of the cranial constrictor pass between the

cranial border and the keratolyoid-epihyoid junction. This band appears

to receive a few fibers from the medial border of the 11. stylogossus

(fig. 211).

 

The major portion of the constrictor arises from the thyroid

cartilage.

2 . The E. constrictor ha us medius (thyreopharyngeus , middle

constrictor, figs. 35 mg 33)

The middle constrictor is the most extensive muscle of the pharynx.

The fibers arise along the sides of the larynx and pass more or less

directly around the pharynx and insert along the median raphe' Opposite

the fibers of the opposite side.
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3 . The a. constrictor My; caudalis (cricopharyngeus, inferior

constrictor, figs. 32 and 33

The caudal constrictor forms the bulk of the dorsal wall of the

orcpharynx. It arises from the sides of the cricoid cartilage and caudal

and of the thyroid cartilage opposite the curving line of insertion of

the cricothyroideus muscle . The muscle passes dOI‘JRd and slightly

craniad to insert along the caudal end to the median raphe'. It is di-

rectly continuous craniad with the middle constrictor and overlaps the

Proximal end of the esophagus caudad.

1‘ - T110 21..W(fig. 32)

This is a thin narrow muscle which passes from the region of the

mditory salpinx caudad along the median raphe' to insert internal to

the cranial border of the cranial constrictor. It is readily separable

into two more or less equal portions.

5. The 22-W(fig. 32)

This strap-like muscle lies lateral to the salpingopharyngeus muscle

on the dorsal surface of the mwbrane which extends between the base

91' the slmll and the cranial constrictor. It arises from the medial

Pterygoid lamina and curves mediad and caudad to insert internal to the

cranial border of the cranial constrictor muscle.

The muscles of the pharynx, of which the last two are extrinsics,

“d the former three intrinsics, are best seen upon removal of the

°°Prical vertebrae and all other structures dorsal to the pharynx proper.

The dorsal surface of the pharynx can then be viewed in its entirety.
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Although a few scattered fibers of the hyoglossus, the buccinator,

the palatinus, and the styloglossus appear to pass into the cranial

constrictor, their presence was difficult to establish and at best

they hardly constitute distinct muscles in the present form.
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V. THE NEEK

The neck is of particular interest in the present study in that

it contains the caudal portion of the pharynx, the cranial third of

the esophogus, and related structures.

The neck of the chinchilla is short (about 50 millimeters in

length) compared to the other regions under consideration. The neck or

cervical region extends between the first or upper rib and the sternum

and clavicle craniad to the angle of the mandible.

Fran ventral to dorsal the neck contains the integument, the

cervical portion of the platysma muscle , and the underlying sterne-

cleidomstoideus muscles (figs. 21, 22, 23 an! 21:). Associated with

these ventrally placed muscles, are various branches of the external

Jugular veins.

Deeper, the infralwoid musculature (figs. 22, 23 and 2h), namely:

the sternothyroideus , sternothyroideus , the thyrohyoideus and the

cricothyroideus muscles , are found.

Dorsal to the infrahyoid muscles are located the larynx and the

trachea. Lateral to the trachea are found the carotid arteries, the

internal Jugular veins , the vagosympathetic nerve trunk, the phrenic

nerves, and the recurrent laryngeal name.

The cervical portion of the trachea is nearly thirty millimeters in

length and within it are some twenty-five supporting cartilages of the

td‘llcheal Hall.
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The cervical portion of the esophagus lies dorsal to the trachea,

and is crossed dorsad by the aorta. The deep central structures of

the neck contact the longus colli muscles and the vertebral centra.

There are seven cervical vertebrae in the chinchilla, as in the

majority of mammalian species. The axis or second cervical vertebra

bears a long stout spincus process while the remaining cervical spines

are greatly reduced.

The cervical fasciae. are arranged in a manner quite like that in

the harm. They include the usual investing, prevertebral, middle

cervical, pretracheal, buccopharyngeal, and carotid sheath fascias.
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VI. THE THORAX

The distal two-thirds or approximately fifty millimeters of the

esophagus courses through tin thoracic cavity. The cavity also con-

tains important non-digestive structures, namely, the heart, lungs,

aorta, pre- and post cavas, nerves, and the thymus gland.

1. Th Wall of the Thorax

 

The skeleton of the chest includes the thirteen or fourteen ribs

and the related thoracic vertebrae. Neuberne (1951) also found a

variable number of thoracic vertebrae. Green.(l9s3) found that verte-

bral vu'lation was an index of subspecies in the case of mice , and

follmd genetical ratios; insufficient material was available to

warrant such conclusions in the case of the chinchilla variations.

The thorax is covered by a dense pelage consisting of clusters

or tufts of fine hairs. The integumen‘t of the ventral thorax is

modified by the presence of the areola and nipple of the thoracic

Mary gland which is located lateral to the level of the ensiform

Process of the sternum and over the eleventh or twelfth rib and inter-

8Pace. I

The thoracic spine possesses a noticeable dorsal bow as is true

for manuals in general (Slijper, l9h6).

The musculature of the chest wall (figs. 31; and 35) includes the

intercostal muscles, the pectoral and serratus muscles, and the

1.‘h‘u'axfic portions of the sacrospinalis muscles and the intertrans-

Verearii (Wood and White, 1950, pp. 559-560).



 



126

 

FIGURE 311. THE SUPERFICILL STRUCTURES or IHE vmnm SJRFACE

01‘ THE NEBK mu crmsr

Integument

Cranial mammary gland teat

M. platysma

External, jugular vein

M. trapezius

M. acromdodeltoideus

M. pectoralis, pars anterior superficialis

M. pectoralis, pars posterior superficialis

M. pectoralis, pars abdominis

M. biceps brachii

H. cutaneous trunci.

Outline of rib

Outline of ensiform cartilage

M. obliquus externus abdominis
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B. The Major Organs of the Thorax

Removal of the ventral wall of the thorax and of the superficial

structures of the neck (fig. 35) reveals the thymus glands, which are

pink in color and consist of small firm rounded lobules. Cranial to

the thymus can be seen the trachea, apical lymph nodes, the carotid

arteries, and the precaval am jugular venous stems.

The thymus glands are partially embedded and partially separated

from each other and from the auricles and base of the heart by a lugs

collection of mediastinal adipose tissue. The apex of the heart can be

seen through the fat-covered pericardial sac. Caudal to the heart is

located the diaphragn, and lateral to the heart, the various lobes of

the lungs.

A deeper ventral dissection of the neck and thorax (fig. 35) which

involves the removal of the thymus glands and of the pericardium, as

well as a reflection of the infrahyoid musculature, reveals the major

portion of the trachea, the left side of the cervical portion of the

esophagous dorsal to the left side of the trachea, the larynx, and the

various vessels and nerves of the neck listed previously.

The thoracic portion of the trachea and esophagus pass dorsal to

the great vessels of the base of the heart (figs. 36, 37, 38 and 39)

and to the heart itself. The heart presents the usual four chambers.

The aorta presents a brachiocephalic root in place of the right innomiate

artCary and the left common carotid artery.
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FIGURE 35. A VENTRLL 711M OF THE THYMUS GLANDS, THE LUNGS,

AND THE HEKRT

A. Thymus gland

B. Left suPerior lobe of lung

C. Right auricle

D. Right ventricle

E. Left ventricle

F. Coronary vessels

G. Parotid gland

l. M. platysma

2. M. stemothyroideus

. M. stemotwoideus

M . sternomastoideus

Left precava

Right commm carotid artery

Adipose tissue

Rib one
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o
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H. intercosti externis et ixrterms

10. Parietal pleura

ll. Pericardim

12 . Diaphragm

13. M. rectus abdominis

114. M. obliquus externus abdominis
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A conspicuous feature of the chinchilla is the presence of two

precaval veins. The left precava (fig. 36) passes caudad to the level

of the heart and then dorsad into the auricular-ventricular or coronary

sulcus of the heart to join the left inferior corner of the right

atrium (fig. 36).

Jenldns (1950) found two venae cavae superiorss in the fox squirrel

(Sciurus 21.922)- There are also two precavas in the rat (Hunt, 1921;).

The chinchilla has a right azygos vein and a left accessory

Inmiasygos. Hunt (1921;), and Greene (1935), locatedanazygos vein in

the rat on the left side of the vertebral column. Jenkins (1950) and

Mizeree (1950) found the azygos on the right side in the fox squirrel.

The present author suspects that the so-called azygos vein of the

rat represents the accessory hemiazygos vein of the human and of

the chinchilla.

The asygos vein joins the right precava and the hemiasygos joins

the left precava rather than the azygos vein as in man.

The arrangement and location of the inferior cervical or stellate

smathetic ganglion, of the nervous ansa subclavius, and of the re-

current laryngeal branches cf the vague nerves was essentially the same

as found by Miseres (1950) and by Jenldns (19st) in the case of the fox

squirrel.

The heart was removed to expose the lungs and the branches (fig. 37).

The right lung (figs. 35, 37 and 39) has four lobes i.e., cranial,

milddle, caudal, ani azygos lobes. The azygos lobe is adjacent to the

p°I‘ica.rdial sac. Caudally, the apical and caudal lobes are related to the

emu surface of the diaphragm
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FIGURE 36. A VBVITRAL VIEW OF THE DEEPER SIRUCTURES OF THE

1h .

NECK AND CHEST

A. Larynx ,

B . Submaxillary gland

c . Tim-old gland

D. Trachee

E. Esophagus

F. Clavicle

6. Chest wall

H. Diaphragm

I. Heart-left ventricle

M. sternohyoideus 15. Ansa subclavius

M. thyrotwoidens 16. Recurrent laryngeal nerve

M. sternothyroidens l7 . Inferior cervical ganglion

M. cricothyroidens 18. Radial nerve

M. digastricus 19. Median nerve

M. stemoclcidcmastoideus 20. Ulnar mrve

M. longus coli 21. Right cannon carotid

M. intercostalis 22. Sabclavian artery

Vague nerve 23. Brachiocephalic artery

Cervical empathetic trunk 21; . Aortic arch

Spinal accessory nerve 25. Puhonery artery

Cervical nerve plexus 26. Left precava

Phrenic nerve 27 . Right precava

Brachial nerve Plexus 28. Azygee vein
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FIGJRE 37. THE REINHON m? THE TRACHEA AND UJNGS TO THE

ESOPHAGUS
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Right primary bronchus

Right secondary bronchus

Right 11mg; cranial lobe

Right lung; middle

Right lung; caudal lobe

Right. lung; azygus lobe

Left lung; cranial lobe

Left lung; middle lobe

Left lung; caudal lobe

Esophagus

Vague nerve

Phrenic nerve

Pulmonary artery

hllmonary veins

Aortic arch

Postcava

Diaphragn

Aortic hiatus of diaphragn

Esophageal hiatus of diaphragm

Central tendon of diaphragm

Abdominal aorta
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The left lung has three lobes of about equal size. The lobes are

designated as cranial or apical, middle, and caudal lobes.

The pulmonary artery divides dorsal to the root of the brachio-

cephalic artery and gives rise to a right and left pulmonary artery.

There are four main pulmonary veins, two from each lung.

The pleural mflectlons are illustrated in figures 35 aid 39.

The trachea bitm'cates (fig. 39) at the level of the dorsal to the

aortic arch. Tiers is a right and a left primarybronchus; the tamer

innediately gives off a secondary branch to the right cranial lobe.

From this point distad the left and right bifurcations are essentially

similar.

The thoracic portion of the phrenic nerves pass ventral to the

pulmonary roots and the corresponding portions of the vague nerves pass

dorsal to the root (fig. 37) as is the case in the cat, man, and the

fox squirrel (Miseres, 1950) .

Figure 38 shows a ventral view of the esophagus after a removal of

the lungs and the respiratory tree. Figure 39 shows the position of

the esophagus in the cervical region.
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VII. THE ESOI’HAGUS

The esophagus of the chinchilla resembles that of the dog, cat,

and rat, both in general structure and in its relationships to other

organs. It is a muscular tube about seventy-five millimeters in

length.

l. The Cervical Portion of the Esophagus

The cervical pertien (figs. 19 and 36) of the esophagus is approxi-

mately twenty-five millimeters in length. It extends from the caudal

end of the pharynx to the level of the first rib. The thoracic portion

(figs. 36, 37, 38 and 39) extends from the first rib to the esophageal

hiatus of the dorsal border of the diaphragm. The third or abdominal

portion is very short (approximately 2 mm in length). It is surrounded

by a portion of the left lobe of the liver. It ends rather indistinctly

it the cardiac portion of the stomach by a distal expansion.

The cervical portion of the esophagus is located dorsal to the

trachea, and shifted slightly to the left in respect to the latter,

.mept at the extreme proximal end where it is entirely dorsal to the

prom end of the trachea. The esophagus extends caudad along the

"moral surface of the left 5. £33 £11.11: pars cervicalis or

°b119uus superior. .

It is accompanied by the vague nerves and by the aorta for most of

it" length. The thoracic duct (fig. 39 ) crosses from the right to
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FIGURE 38. A.'ENTRAL VIEW OF THE AORTA.ANU ESOPHAGUS
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left of the esophagus in the cervical regions, and in general passes

from caudad to cervicad between the aorta and the esophagus.

The dorsal wall of the trachea is membranous and flexible and

invaginates along the point of contact with the esophagus.

The recurrent laryngeal branch of the left vagus nerve ocurses

craniad along the left ventral surface of the esophagus, immediately to

the left of the trachea (fig. 36) .

B. The Thoracic Portion of the Esophagus (figs. 36, 37, 38 and 39)

The thoracic portion of the esophagus is about fifty millimeters

in length, and hence forms about two-thirds of the total length of the

esophagus. It continues to shift to the left as it courses through the

chest. It is crossed ventrally by the left primary bronchus.

Fibers from the right and left vague anastomose to form plexuses

on the surface of the thoracic portion of the oesophagus.

The esophageal hiatus lies to the left of the mid-line and to the

left of the aortic hiatus from which it is separated by a diaphragnatic

crus or pillar.

C. The Abdominal Portion of the Esophagus

The abdominal portion of the esophagus (figs. 53, 5b, and 6b) is

Only about thirteen millimeters in length. The entire portion is sur-

rounded ventrad, mediad, and laterad, by the left lobe of the liver.
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FIGURE 39. 1 CROSS SECTION OF THE THORLX AT THE LEVEL OF THE

RIGHT YMTRICLE

A. Esophagus

l. Integument 21. Extensor muscles

2 . Scapula 22 . Flexor muscles

3. Thoracic vertebra 23. H. pectoralis

h. Humerus . 2h. )1. intercostus oxtornus

5 . Radius 25. Aorta

6. Ulna 26. Thoracic duct

7 . Rib four 27 . Vague nerve

8. Rib five - 28. Phrenic nerve

9. Rib six 29. Aorta

10. Sternum 30. Pulmonary vein

ll . H. trapezius . 31 . Mediastinal adipose tissue

12. ‘M. rhomboidous major 32. Right lung; cranial lobe

13. H. subscapularis 33. Right lung; middle lobe

lb. M. supraspinatus 3h. Pleural cavity I

15.. h. infraspinatus 35. Parietal pleura

16. M. teres major 36. Visceral pleura

l? . M. serratus magnue 37. Right atrium

18. H. sacrospina‘lis 38. Left atrium

19. M. triceps brachii 39. Right ventricle

20. M biceps brachii 140. Pericardium
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VIII. THE LBDQ‘IINAL CAVITY

The abdominal cavity occupies the region of the trunk which is

caudal to the diaphragm. In contrast to the thorax which is laterally

compressed, the abdomen is rounded, flattened somewhat dorsoventrally,

and has a greater volume.

The abdominal cavity is lined by a thin smooth parietal peritoneum

and exnept for portions of the more caudal ribs, and for the lumber and

sacral vertebrae and the bones of the os coxae,the wall of the abdominal

cavity is muscular.

The cavity has two general areas. The cranial and larger area

extends from the caudal surface of the diaphragm to the cranial rim of

the pelvis. The smaller area is in the pelvic region of the abdomen.

By far the most extensive portion of the digestive tract is within

the abdominal cavity, namely: all structures from the abdominal portion

of the esophagus to the anal canal, as well as the liver, gall bladder,

and pancreas.

Furthermore, the cavity contains the spleen, male or female repro-

ductive organs, urinary organs, all endocrine organs caudal to the

diaphragm and various blood vessels and nerves.

1. The walls of the Abdominal Cavity

The abdominal wall consists of ventrolateral, cranial, dorsal, and

caudal or pelvic divisions.
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l. The Yentrolateral Wall of the Abdominal Cavity (figs. no and bl)

The ventrolateral abdominal wall consists of the sun, fascia,

and a laminated fibromuscular membrane except at the extreme cranial

end. At the cranial end, ventral portions of the lower six ribs and

intervening muscles extend beyond the diaphragn to help bound the

abdominal region of the trunk.

The typically abdominal portion of the wall has a characteristic

mammalian arrangement. The outer layer consists of skin (fig. ho).

The second layer consists of the superficial abdominal fascia. It

bears the superficial epigastric vessels and nerves, the cutaneous

maximus division of the panniculus carnosus muscle, the cranial, middle,

and caudal or inguinal mammary glands (fig. ho), as well as varying

amounts of adipose tissue or the scanty panniculus adiposus of the

chinchilla.

The )1. cutaneous muimus is well developed as is the case for many

rodents (Wood and White, 1950, and Howell (1926). The fibers of the

muscle form a narrow band that courses ventroanterad lateral to the

)1. pectoralis male; of the chest wall to insert along with the

pectoralis on the proximal end of the humerus.

The third layer is the deep abdominal fascia which loosely binds

the cutaneus maximus to the external oblique and to the rectus abdominis

muscles and which also contributes to the sheath of the latter muscle.

The dorsal border of the abdominal fascia with the Ilumbodorsal fascia,

and ventrally it contributes to the strong aponeurosis of the ventral

abdominal wall. It the ventral mid-line the deep abdominal fascia and



 



 

FIGURE 140, THE OUTER TI-HIEE LAYERS OF THE VENTRAL ABDmINAL WALL

OF AN ADUIE FEMALE CHINCHILLA

Integument

M. cutaneous maximus

M. obliquus abdominis externus

M. rectus abdominis

M. serratus ventralis

M. pectoralis major

M. intercosti externus

Outline of rib

Cranial mammary gland substance

Outline of cranial teat

Linea.alba

Aponeurosis of M. obliquus abdominis

Inguinsl hiatus

Inguinal vessels

Inferior epigastric vessels

Femoral vessels

Muscles of thigh
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the aponeurosis of the abdominal muscles are fused into a narrow

longitudinal linea alba of connective tissue.

The next deeper layer consists of the 11. obl_iguus abdominis externus

(fig. L0). It is a broad thin sheet of muscle which arises from the

outer surface of the last ten or eleven ribs Opposite interdigiting

slips of the serratus ventralis muscle, in part from the fascia of the

latissimus dorsi muscle, and the lumbodorsal fascia. The prominent

fibers of the muscle which course ventrocaudad are discontinued at the

lateral border of the rectus abdominis muscle. Connective tissue succeeds

the muscle tissue by an aponeurosis and fuses with the sheath of the

rectus abdominis and with the linea alba. The muscle also inserts on

the crest of the ilium and the inguinal ligament.

Internal to the foregoing muscle, is the g. obliguus abdominis

internus (fig. hl). It is a thin muscle whose muscular portion is

relatively less extensive than is the muscular portion of the external

oblique muscle. The aponeurotic portion forms a broad triangular area

along the caudal border of the thoracic wall and the caudad half of the

midventral line toward the pubis. Thus, the muscle is about one-half

tendinous. It arises from the lumbodorsal fascia and from the inguinal

ligament and pubic symhysis. Its aponeurotic insertion is into the

rectus sheath and into the linea alba and the cartilages of ribs eight

to eleven. Some cranial muscular fibers extend to the vertebral end of

the last rib and appear to continue on the thoracic wall as the external

11'l‘l‘aercostal muscles whose fibers course in the same direction. In

general the muscle fibers of the internal oblique pass ventroanterad.
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FIGURE bl . A DEEPER DISSETION OF THE YENTRAL lBDOiINlL WALL TO

SHOW THE INTERNAL OBLIQUE, THE TRANSVERSE, AND THE RECTUS

ABDOMINISIMUSCLE, AND ALSO THE SCROTAL‘DIVERTICULUM

1.

B.

M. obliquus abdominis internus

Cremasteric fibers of the internus abdominis in

wall of scrotal sac

M. rectus abdominis (internal oblique sheath of

rectus opened)

1M. obliquus abdominis externus (cut)

M. transversus abdominis

Internal inguinal ring

Integument

M. pectoralis major

Outline of rib

Intercostal muscles

Linea alba

Penis

Frenulum of penis

Anal prominence

Anus
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This muscle has several features of interest. The aponeurosis

Brilits and surrounds the rectus abdominis for its entire length, form-

iJig both an internal sheath in conjunction with the aponeurosis of the

‘transversus abdominis, and the outer rectus sheath in common with the

'tendon of the external oblique.

In other species (dog, Miller 1952; man, Gray l9h2) both the

caudal or inferior portion of the internal oblique tendon as well as

the related portion of the aponeurosis of the innermost transversus

muscle pass external to the rectus muscle thus leaving the internal

surface of the rectus in contact with the transversus fascia and the

peritoneum. “bed and White (1950) did not publish their observations on

this aspect of the abdominal muscles. 1 study of additional specimens

would be necessary to see if this is a constant condition in the

chinchilla.

Another modification of the internal oblique muscle is seen only

in the male. A ventrocaudal portion of the muscle forms a cremasteric

pouch for the testis and epididymis (fig. bl). The pouch pierces the

external oblique muscle and appears to receive contributions from the

transversus abdominis muscle. It is lined with the parietal peritoneum

of the ventral abdominal wall. The right and left testes pass

freely and apparently at random between the abdominal cavity and the

small diverticula. The testes are sometimes.located in the pouches at the

time of mating; during other'matings they remain lithin the abdominal

cavity near the openings of the diverticula.
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The wall of the scrotal sac is fanned by fibers from the internal

oblique muscle. A mesorchium is constant and extends into the wall of

the diverticulum.

The skin over the scrotal diverticulum of the abdominal cavity

does not form a corresponiing bursa arouni the muscular sac; it does

however distend somewhat when the testis is located within the bursa.

At the inguinal ligament immediately lateral to the rectus muscle,

the transversus and the internal oblique form an internal inguinal canal,

whereas the external oblique presents two triangular passages, the

external inguinal canals which pass vessels and nerves to the pubic area.

The )1. transversus abdominis (fig. bl) forms the innermost thin
 

muscular sheet of the abdominal wall. It arises from the internal surface

of the thoracic wall caudal to the attachements of the diaphragn with

which it interdigitates, from the lumbodorsal fascia, and from the ilium

and the inguinal ligament.

It inserts upon the linea alba. The fibers course almost directly

dorsoventrad, deviating but slightly in a caudal direction; they and near

the border of the rectus abdominis muscle, being replaced at this point

by a band of aponeurosis.

The internal oblique muscle and the transversus muscles are quite

firmly adherent, but are separable by careful dissection in the case of

"'31]. preserved carcasses. The aponeurosis of the internal oblique seems

more firmly attached to the underlying muscle fibers than is the

muscular portion .



 

152

Enclosed within the divided layers of the internal oblique

aponeurosis is the rectus abdominis muscle (figs. no .and hl). It is

Attached caudally along the enternal surface of the pubic symphysis

and adjacent rami, and cranially to the first to the fifth ribs. It is

a narrow ribbon-like muscle, somewhat wider cranially. 1t intervals

along its course, groups of muscle fibers are attached to the sheath

which inserts it.

No pyramidalis muscle was found though Wood and White , i_b_i_d.,

described such a muscle for the chinchilla.

Associated with the abdauinal wall are numerous important vessels

and nerves. Within the sheath of the .33. going abdomirds are located

the deep epigastric vessels, which course along the lateral border of

the rectus. Branches of these vessels supply the rectus, and others

extend laterally, parallel to the fibers of the external oblique to

anastomose with the lower intercostal and the lumbar blood vessels,

which have passed from the dorsal region to the abdominal wall. The last

intercostal nerves and the first four lumbar nerves also rxm in a

parallel marmor in the direction of the fibers of the external oblique

muscle. The lumbar nerves in order caudad are the iliohypogastric (fig.

113) which is preceded by a muscular branch in specimens having fourteen

ribs, the ilioinguinal, and the fourth lumbar nerve (fig. 113), also

referred to as a muscular nerve in the present work.



 



 

FIGURE ’42. THE ABDCMINLL SJRFACE C!“ THE DIAPPRACN, THE SIRRGJNDING

' CHESTmIL,ANDTHEDORSlLBODIWAILWLUMBARSPINE
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2 - The Cranial or Rostral Wall of the Abdominal. Cavity (figs. M and I43)

The cranial. wall consists of the diaphragm. It is not unusual to

consider the diaphram in a description of the digestive system (Miller,

1952) due to its internal position and its functional relationship to

this system. wood and White, 1950:, in describing the musculature of

the chinchillammitted a discussion of the diaphragm so the present

information consists of an original report on this structure.

The diaphragm (figs. h2 and 143) consists of an arcIdng dorsoventral

septum between the thoracic an! abdominal cavities . The caudal surface

Of the diaphragm is concave and assumes the shape of the adjacent liver

and dorsal gastric surface. The cranial convex surface is related

principally to the investments of the caudal surface of the heart and

lungs and the surrounding mediastinal and pleural spaces. It is reniform

in outline due to an incurving of the dorsal border by the first one or

two lumbar vertebrae and by the muscles lateral to the centre of these

structures.

The central tendon of the diaphragm composes about one half of the

total area of the diaphragm. It is a broad thin aponeurosis interSpersed

With crural muscle fibers near the middorsal line. The aponeurosis is

Pierced by a lenticular foramen for the caudal or postcaval vein at a

DOint ventral and lateral to the apex of the concavity of the central

tendon. It is pierced along the centrodorsal border by an intercrural

hilttus for the esophagus and the vague nerves.

Within the substance of the diaphragn are ramifications of the

Phr‘enic nerves which supply the muscle fibers of the organ; the nerves
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FIGURE £13. THE (11'er or THE THORlCIC STRUCTURES RELATED TU THE

DllPHRAGM AS SEE! FROM THE lBDCMlNAL SIRFACE (F THE

DIAPHRAGM: AND THE MAJOR YESSELS 1ND NERVES RELATED

TO' THE DORSAL lBDQflNAL WALL

1. Outline of heart

B. Outline of lungs

0. Outline of phrenic veins

D . Outline of falciform ligament reflection

from the abdominal surface of the diaphragm

E. Right crus of diaphragn

I“. Left crus of diaphray:

Mava lb . Fmal nerve

Esophagus 15 . Genitofemoral nerve

Vagus nerves 16. Adrenal gland

Thoracic duct 17 . Right kidney

Splanchnic nerve 18. Left renal vein

'Mesenteric ganglion 19. Celiac artery

Mesenterlc or solar plexus 20. Superior mesenteric artery

Subcostal nerve 21 . Abdminal aorta

Muscular nerve 22. Right cannon iliac vessels

Iliohypogastric nerve 23. Transverse process of seventh

lumbar vertebra

Ilioinguinal nerve

2h. Iliac crest

Muscular nerve

25 . Ventral abdominal wall

Lateral femoral cutaneous

nerve 26. Thigh
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are accompanied by the corresponding blood vessels.

Numerous structures are associated with the dorsal border of the

diaphragm (fig. to). They include the abdominal aorta and thoracic

dtnct which pass through a dorsal. intercrural hiatus, the centra of the

first and second lumbar vertebra, the psoas major and minor muscles and

the right and left quadratus lumberii. Additional structures include

the azygos and hemiazygos veins, the sympathetic trunks, the splanchnic

nerves, and the bodies of ribs twelve and thirteen, and also of ribs

fourteen if present. The diaphragn traverses these ribs near their

coatal-chondral Junctions.

Slightly to the left of the midline, the dorsal half of the dia-

Phragn is modified by the addition of two fan-shaped bundles of muscle

fibers which form pillars or cruri of the diaphragm. The right crus

is longer than the left, extending caudad to the right side of the

second or third lumbar centrum, the left usually attaching to the centrum

of the first vertebra. From their caudal spices the cruri fan out to

the central area of the diaphragm. The adjacent fibers of the right and

left cruri decussate in part, to surround the opposite borders of the

esophageal hiatus as well as the border along their own hiatal edges, and

then interlace ventrad beyond the hiatus. The crural muscles bound the

aortic hiatus laterally, but do not cross, the rim of the orifice being

mainly fibrous.

The lateral and ventral borders of the diaphragm are formed by a

continuorus c-shaped band of muscle fibers which course centrad to insert

on the periphery of the aponeurosis. The width of the muscle band
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averages approadmately fifteen millimeters. There is a variability in

tile width of the muscle band at various areas, and in the preportions

between muscle and aponeurosis (figs. 142 and ’43) . In the diaphragm

illustrated, an amuscular trigone is shown on the left and right sides

near the interspace of ribs ten and eleven, suggesting a division of

the muscle into a ventral and a dorsal muscle of the diaphragu, as des-

cribed for man (Cunningham, 1951) . From lateral to ventral the periphery

attaches to the bodies of ribs eleven, ten, and nine near their costal-

chondral junctions, to the intervening structures, and to the xiphoid or

ensiform cartilage of the sternum.

In anesthetized animals the diaphragm was seen to rythmically com-

Press the abdominal viscera by reducing its curvature; the ventrolateral

wall of the cavity was expanded by the impinging viscera.

3 . The Dorsal Abdominal Wall (figs. bl and 12)

The dorsal wall of the abdomen is composed of integument, lumbe-

dorsal fascia, sacrospinalis and intervertebral muscles, the seven lumbar

Vertebrae, and the three sacral vertebrae. The psoas major and minor

muscles and the iliacus, as well as the ilium and ischium of the 05 cans

also bound the cavity dorsally.

The sympathetic nerve trunks, as well as the proximal ends of the

lumbar and sacral nerves are closely associated with the dorsal wall.

The parietal peritoneum reflects for the most part along the dorsal

body wall to serve as a mesenteric attachment for the viscera.

The abdominal aorta and the post cava, as well as the proximal ends

01‘ the first branches lie in contact with the dorsal wall.
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h. The Caudal Abdominal Wall (figs. t7, he and 1:9)

The caudal sell is the least extensive of the boundaries of the

abdominal cavity. It consists of the pertmalldiaphrsgu or musculofibrous

transverse sheet which is attached to the caudal rim or outlet of the

pelvis, and to the bass of the first few coccygeal vertebrae dorsad.

The caudal wall of floor of tin cavity is sluificant in that it bears

the anal aperture,thsuretmul canal, auiinths cassofthe female,

the vaginal outlet. The external surface bears an anal and genital

prominence .

B. The Non-Digestive Organs of the Abdominal Cavity

The various abdominal organs related topograplncally to the di-

gestive tract are of great economic and scientific interest to the

chinchilla breeders .

1. The leen (213:. at, us and 59)

The spleen of the chinchilla is a dark red organ located at the

left side of the abdominal cavity in close relation to the stomach and

P‘ncreas. Kennedy (1952) indicated that the spleen of the chinchilla is

Bubject to infection by Listeria noncomggxgs, a bacteria: which has

also been found in the guinea pig and rabbit (Marines and Bloom, 1952),

and in the chicken (Kennedy, 1952’).

The dorsal surface of the spleen is smooth, and almost entirely

a‘ul'I-cvunded by serosa. It has no attacments to the surrounding abdominal

1“‘oructures. It is nearly flat, having a gentle convexity in both a

transverse and 'a longitudinal direction.
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FIGURE bk.
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In cross-section, the spleen is seen to be a much flattened bi-

convex organ, which tapers grachnlly to a very thin edge. The central

orIdlusareaoftheventz-alsnzfacsisthickemd some-hat. At the

thickest point the spleen has a dared-ventral dimension of about two

millimeters.

The ventral surface of the spleen presents a central am restricted

“bars” or m—eemsal u-ea (fig. 3:5). This area isthe bites of the

spleen, and it is the region at which the blood vessels pass through the

surface of the organ.

The width of the spleen varies considerably at various regions.

The width of the rounded cranial portion is about eight nillineters;

for the central third about six millimeters, and for the expanded caudal

portion about eighteen nillinetere.

The spleen is about eighteen millimeters long.

The spleen 1: related (fig. hh) to the left portion of the stomach

Endpancreas ventrad, and to the cranial half of.‘tinleft-kidxzsydoread.

The right caudal apex of the spleen lies neu- the left admnal gland.

The cranial three-fourths of the spleen is strap-like, and mint

rectangular, but the caudal fourth expan‘ls into a triangular portion

"hich presents a pointed left and right apex.

The arteries supplying the spleen arise free the left gastric and

‘Dlenic branches of the celiacartery. The veins correspond in position

‘nd in name, and drain into the hepatic portal vein ultimately. The

Easels of the spleen will be considered under the section on the vascular

"1me to the abdosinal organs .
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FIGURE us. THEW amuse or THE 5mm, m: mosmmc

uncmm'r wTLINE, in) THE BLOOD vessns or ms Ream:
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The spleen is supported by the splenic vessels, ml by peritoneal

reflections which form a medial mi a lateral pancreaticosplenic liga-

mm‘o and which circmnscribe a pancreaticosplenic fossa.

2- The resale Reproductive Orgy (figs. no, In and 118)

Besides having an interest in the general morphology of the repro-

ductive mm, vai'iousvlerters have considered otheraepeote of this

378%. Journeay (19M) prepared a: introductoryatlas on the repro-

ductive anetony of the chinchilla. Newborns (1951) presented a brief

locomt of the generative structm'es and inmtrated the in figures

twenty-tour end teentybfive of nu work. Hakim (1953) reported that the

haploid number of chronoeonee was 32, and diploid sixty-four, and that

tho male bears the X-I sex ctnuuoscele combination. He reported further

on the chromosomes of the chinchilla in 1951:. Castle (1953, abstract

Only) discussed mutation possibilities to be expected in the chinchilla.

rich (1953) discussed the reproductive process of the chinchilla,

W1 indicated that puberty occnre at four to six months of age, that

Rantion lasts 111 days, arr! parturition six hours. Pierce (1910“)

considered the breeding habits of chinchillas, and indicated that the

“Gage litter was two, that the resale would mate as early as four

“Oaths of age, and that one female over twlve years of age bore young.

Fm (1951;) reported concerning chinchilla pregnancy. Pierce (19hhb)

noted that the young nean'at sixty to seventy-five days of age, and that

they sometimes cause irritations of the teats of the mothers.
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FIGURE 1:6, A YMRAL '13:! (1’ THE REPROIIJCTI'E AND EXCREI‘GH 030018

OF Al PREGNANT PM
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Fetal enlargement in right uterine horn

vagina

Rectum

Peshasa

Abdominal aorta

Right renal artery and vein

Right adrenal gland

Left renal gland

Left ovarian artery and vein

Right common.iliac artery

Right hypogastric artery

Right uterine artery

Pubic bone (cut)
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The female eepnodncttve organs (rig. to) consist of right and

left ovaries which are about five nillinetsn in length. The ovaries

”0 Vesiculated in adult females. The oviduct! are serpentine and fine

in caliber except for an expanded rinhrinted osti'ulllor medium.

Thenterine turns are pnii-ed uni in the non—pregnant rmie are ribbon-

lzuoe; theyu'eimgdn'lycyldmricalinfim gravinimie. The home

enemitraathe candalbordereiflis ndneytoapointdirectlydorsal

to the apexotthe urixnrybladdsrvbretheyfme tofmtbrlef

internally-divided uterine body. The body presents a common as cervix

Which contains the two mm or the paired uterine home in-

Iediately internal to the canon as.

The cervix of the uterus protrudes into the transversely expanded

meimalendortornixmaofflievagini. The cervixisdirected

domocandad to caitact the proxiiaal end or the dorsal vaginal wall.

Tmnwnlllocateddorsaltotheuretm'aandvantraltothe

ractm and anus. It passes caudad to a tmmme slit-like ostium on

the genital prominence. Fro. the level of the cervix, the vagina,

”clam, and urethra curve slightly dorsad, then gradually ventrad for

the reminder of the teudml portions of these structures. The very

to”11ml portions are curved am more sharply.

The vaginal opening is closed off. by a very thin membrane prior to

estrus. At the time of mating the meniarane perforates and the smooth

lining of the vagina is seen to be moist and pink.

The vaginal lining presents morons longitudinal rugae except in

the “Nicol region where the rugae are predominantly transverse.
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“‘9 Prenatal and distal ends of the vagina are expanded somewhat in e

tmdirection.

The omissnceivsenrtmsrterieseither
fmtbemtsor

rm theproadmlemoftheremlu'teries. Theevarimveins takes

81-51::- eourse from the ovary to the precsn.

The primipeiuterin u-teryu-ieeerrmtbe Weintbe

raglan or the pelvis and mortified in thensmetrim. In the

Pregnant female, amorous coiled uteries are visible between the

uterine horn and them u'tery.

Thebodyoftheutemandoftheny
nalieduretdtotheurimry

bladder and to the female unetllra. The rectus is located dorsad to the

1‘Uprodnctime structures.

The female external geniteiie (figs. h? and us) are located on the

Outer caudal surface of tin abdauiml cavity. There is s mended promi-

nfince in the subcandal area which contains a mdncednmber of hairs.

The ventral half or the praninence is noted by an elevated urettn'al

1313111: which contains a pair of folds that surmund themrethrll open-

ing. The folds can be easily retracted.

The central area orthe prominence contnins a transverse end slit-

like vaginal stone which is sealed by a. thin membrane during non-estrus,

the! ma in open during estrus. Though quite side, the opening is not

°°Mpicuoue unless the surrounding tissue is compressed.

Dorm to the vaginal opening and between it and the base of the

“11 is an enlarged prominence which surrounds the anal orifice.
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FIGURE 1:7. THE mm mum (r m: Fm cumcnnu 15
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The lam-y glands of both sexes are in three- pairs, the cranial,

middle, cndcendslcrmguinalptlrs- Inthemlesndtmnon-pregnsnt

fensle the ghni substm isbmlyptpshle throughmrutis; during

pregnancy, tin tandem gland enlarges and thickens and can be

readilyteltthroughthskin.

Theteetsmsboutthescnelengthsseretheheirsofthesur-

rounding fur, and are easily located in both sens.

3-W(ties. 1:9, 50. 51 and 52).

less has been written concerning the male reproductive system of the

clflnchilla, than about the feeds system. The fictional Chinchilla Breeder

(1952) ststes thet both a titty-day old and a fifty-one day old nale

successfully bred litter motes. Male]. and Philips (l9h8) reported on

the developsnt of an artificial ejaculation technique nhich employed

electric shock as the stilulus . The present author observed that ejacu-

lation occurred in each animal which was secliriced by electrocution.

Newborne (1951) illustrated the halo organs in figure twenty-four of

his lurk. Kennedy (1952) mong others, discussed polyganous mating and

artificid insemination. He also discussed the adverse effect of the

binding of the penis by hair after mating and indicated production of the

capulation plug or 'stopper' which is formed in the vagina Iron in-

Jected semen.

Bullard an! Parkinson (1953) , wrote about epemtogeneeie in rela-

tion to reproduction, and Journeay (1911?) considered the reproductive

organs of both sexes, with special reference to artificial insemination.
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The right testis

The head of the right epididymis

The central portion of the epididymis

The tail of the right epididymis

The right vas deferens

Prostatic utricle

The right seminal vessicle

Left kidney pulled laterally

The Left prostate gland

Divisions of the left coagulating gland

Prostatic thickening of the urethra

Left bulbourethral gland and duct
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the accessory glands

Corpus cavernosun penis
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Large colon ‘

The terminal end of the abdominal aorta

Right cannon iliac artery
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Left ureter
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Erectile bulb of the penis
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Shackelford and R005 (1951;) discussed the overall aspect of the male

genital tract.

Pronthetestistotlnurethrathemlerspmductlveorgansare

paired. The testis (rigs. h? and So) is located in the inguinal region

of the prepubic ventral abdaninal wall. The testes are attached to

the dorsalbodysallbyavisryloose untmnnesorchim. The testes

canbe readilycuupressed caudaventrelintothe scrotalor emetic

diverticuh of the ventral wall, and when in this position they lie

lateral to the base of the penis, fanning lateral scrotal proninences.

Thm is no pendulant scrotm.

The epididymis is in three portions; the cranial or head portion,

the middle, and the caudal portion or tail of the epididymis.

The vas deferens (figs. 1:9 and so) arises tron the tail of the

epididymis by a short tortuous section and then passes as a smooth

thick-stalled tube entered. It then curves nod ventrad to dmad

around the medial surface of the cystic end of the respective ureter of

the same side. The vas deferens then passes caudad along the dorsal

surface of the urinary bladder laterad to the seminal vesicle or

coagulating gland.

Each side of the prostatic enlargement of the urethra receives a

coagulating gland, a vas deferens, and a prostate gland (fig. 149) from

craniad to caudad.

The male urethra then courses through the penis to open near the

apex at a pore located at the base ofan apical penile papilla.
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The penis of the chinchilla (figs. 141, 1:9, 50, 51 and 52) assumes

a different fem if erect or not erect. In the flaccid state the

terminal half of the penis bends caudad and ventrad in respect to the

proximal half of the penis, from which it is supported by a penile

frenulun. The terminal portion is directed toward the tail or caudad

in this state.

In the erect state, the distal half of the penis bends directly

anterad, and the penis becomes a seed-rigid tubular organ which is much

larger in length and in diameter than is the flaccid penis.

The erect penis nmlly exceeds fifty nillineters in length.

The penis possesses a loosely attached prepuce (figs. 50 and 51)

and when the later is retracted the apical portion of the penis is seen

to bear an urethral papilla and also a papilla over the saccnlus

glandis, a blind diverticulun in the textual portion of the penis. Tin

later structure could be mistaken for the urethral Opening. Both the

glans penis and the blind sac possess fine barbs; in the case of the

glans mrface the barbs are located in six or IOT‘O rings of about forty

to fifty barbs or spines. I

The distal or apical fifteen or twenty millimeters of the penis

contains a bacculun or as penis.

The anal aperture of the sale is located between the base of the

penis and the proximal end of the tail.

(fiends of the male reproductive tract (fig. 119) include a long and

Inch twisted seminal vesicle (paired) which is located dorsal to the

urinary bladder. The ves icle is also referred to as the coagulating
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FIGURE 50. A TENTRLL VIN W THE EXTERNAL GNITALIA 0' THE

HALE CHINCHIIIJ

FIGURE 51.
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FIGURE 52. THE TERMINAL PORTICN OR GIANS (1" THE PHIS
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gland (Newborns, 1951). The seminal ves icle possesses several short

tubular diverticuli.

1 sclewhat divided am! dorsoventrally compressed thin prostate

gland is located on each side of the urethral enlargement of the

prost atic region. Distal to the prostate gland, the urethra receives

a pair of pisiforn Insole-covered bulbourethral glands.

h. Wofvthe Chinchilla (figs. 1:3, 1‘6, 137, 1:8, 139,

The excretory organs of the cldnchilla consist of paired kidneys

 

and ureters, the single urinary bladder, and the sale or fenale urethra.

The m'mary system is subject to disorders. Newbsrne (1951) and

Kennedy (1932) suspected a relationship between a certain morbid anatomy

of the kidneys and the habit of fur chafing, one of the most prevalent

and most dreaded sicknessee of the chinchilla.

The kidneys (figs. 1:3 and 1.6) are of the usual 'bean' shape and of

the proportionate size to those of other manuals. The lateral border

is convex, and the medial or hilns side, concave. The concavity con-

taine the pelvis of the ureters and the vessels of the kidneys.

The kidneys are related to the dorsal abdominal wall and are

attached to the ventral surface of the psoas muscles, and the quadratus

lunborul muscle. They are retmperitoneal. The adrenal glands lie

Close to the craniomedial surface of the kidney, the left gland being

a(Iliewhat farther away than the right.

The left kidney of the chinchilla is shifted a few sillineters

caudad in respect to the right lddney, and is sometdaat more distant from»
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the nidline than is the right. The left renal vessels are thus longer

thm the right and arise fro- the aorta at a point slightly caudad to

the origin of the right renal artery, and from the postcava in a similar

relationship.

The right kidney is located fro- vertebral levels teo to four, or

five, and tin left fron vertebral levele three to five (fig. he).

In the fenale, the ovaries lie close to the cusdal border of the

kidney, as do also the oviducts. In both sexes the pamreae crosses

the ventral surfaces of the kidneys, and the spleen also lies ventral

to the cranial portion of the left kidney.

“the ureters (figs. ’43, 1:6 an! 119) pass dorsal to the crest of the

urinary bladder and enter the dorsal surface of the bladder near the

urethral opening.

The bladder (figs. 1:8 and ’49) in both sexes is norphologically

siailar. It is located dorsal to the pubic synphysis and ventral to the

respective pelvic regions of the indivithnl sex organs, namely, the ‘

uterus and vagina in the female, and the seminal vesicles, vas deferens

and prostrate glands of the sale . The terminal end of the rectum lies

dorsad to the preceding structures. The bladder is somewhat pyriforn in

shape. The caudal portion gives rise to the urethra. The female

urethra is simple and lies along the ventral surface of the vagina. It

1- tubular. It ends between the urethral folds of the urethral promi-

hence.

Ithe nale urethra is modified by a small enlargement in the region

01' the prostrate gland which receives the various nale glands, and by



 

 

 

18h

the entrance of the other nale glands, the hulbourethral glands, at a

point slightly distad to th prost atic portion of the urethra. The

terminal portion of the sale urethra passes through the penis'and opens

on the ventral surface of the penis at the base of the terminal papilla.

5. Other Non-digestive Abdominal Org

The abdoIinal cavity also contains the various blood vessels which

 

supply the organs. They are presented in a following section. Various

reflections of the peritnmus fore definite structures which will:

be considered in a subsequent section.

The abduinal cavityalso contains the adrenal glands, the pancreas,

the ovaries, and the testes. These structures are generally considered

to contribute to the endocrine syste- of the both, and are illustrated

both as to position, fern, and vascular contractions in the various

drawings of the abdominal region.

The larger nervous structures of the abdominal cavity are also

illustrated in various figures, but a discussion of their detailed anatomy

is considered worthy of another stuChr .

c . The Digestive Organs of the Abdominal Cavity

The abdominal digestive organs include the minor (abdominal)

Portion of the esophagus, the stonach, small intestine, cecm and other

Portions of the large intestine, the pancreas, and the liver and biliary

'tructures.

Although the coiling of the intestines, their variation in length

"Id position, and the proximity of non-digestive organs render a single
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illustration of the couplets abdcninal digestive tract impossible, an

introductory schematic drawing (figs. 53) illustrates the general

arrangement of the stomach and intestines. Individual portions, along

\dth their vascular relations will also be depicted in more detail.

The bulk of the small intestine and teainal portion of the large

colon are located to the right of the lid-line camial to the right

lobes of the liver, and to the rigxt portions of the pancreas.

Host of the small colon, easily identified by a regular and inter-

Iittart seelling of the sell due to a series of internal fecal pellets,

is lecated sinistrally in respect to the lidline, and inediately caudal

to the stomach and left pancreatic lobules.

Both the asell intestine, located as above, and the stall colon

for- extensive coils am lccpings which are not constant due to pendular,

constrictive or eegeentary, and ease peristaltic actions.

The scene of the chinchilla is a pruninent and large spirally

Cacculated organ which occupies about one-fourth of the abdominal cavity

free the cranial rani and sylphysie of the pubic bones, craniad.

The large colon ccuences near the ile ocecal junction, forms a

u-shaped locp across the ventral surface of the ocean, passes craniad

‘long the right side of the abdominal cavity to form subsequently the

Proximal half of a u-shaped transversely lying loop of the intestine;

the toninal portion this u-shaped loop consists of the proximal end of

the small colon. .

After contributing to the large colon-small colon loop , the small

colon passes transversely to the left side of the abdominal cavity and
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FIGURE 53. A DIAGRMATE VIEW G THE mm SIRI’ACE OF THE

ABDGIINAL DIGESTIVE ORGANS
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torus a long and frequently looped tube ehich topographically becomes

the rectum, dorsal to the level of the anterior pubic rami.

The stench an! intestines are suspended by nesermeric reflections

tronthedorsalbodyeall. Theliveris supportedfrmthe dorsalbody

tall are! from the caudal surface of the diqahrage; the pancreas and

spleen are supported by folds of the onentun.

The color of the digestive organs is uniformly curacteristic .

The liver 1. dark or bluish-red, the stomach and duodenal end of the

small intestine pink to ashen gray. The cecun and large and small colons

are dark green in color. The color of the intestine 13 not due to

pipentation of the wall but rather to the color of the contents which

is transnitted through the thin and soueuhat transparent intestinal

layers .

The pancreas is yellowish-pink to tan; the spleen is somewhat

darker red in color than is the liver.

A definite onental fold begins at the liver, and passes to and

extends caudad beyond the stuach to cover the ventral surface of the

intestines, especially on the right . Besides strips of lobulated

adipose tissue along the onental vessels, rather large accmulations

Of this tissue also occur throughout the cavity. Particularly large

and nearly shite clusters of adipose tissue are adnend to the epididymis

and testis in the case of male chinchilla.

1. The Stomach (figs. M, 53, 5h, 55, 56, 60 and 6h)

The stomach has been an organ of practical concern as is indicated

in Nevbeme's studies on the anatomy of the chinchilla, 1951, and in
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FIGJRE Sh.

FIGIRE SS.
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1. The abdominal portion of the esophagus

B. Cardiac region of the stomach

C. Adipose tissue on the cardiac regon

D. Fundic region

E. Body
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I. Lesser curvature of the stomach

J . Greater curvature of the stomach
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Kennedy's text, 1952 , on the diseases of the chinchilla. The latter

indicated that the chimhilla has been subject to bloat, gastroduodenal

obstruction, and adhesion. Wells (1955) reported a case of extensive

ate-sch ulceration. The present author-observed a fungiform projection

on the lining of the ventral surface of the stomach, near the middle

region of the greater curvature.

The inner surface of the stomach is pale red or pink in fresh

speciaens. The lining is corrugated by a variable number of loose

curved folds or rugae (fig. 55) which pass in the general direction of

the esophagus to the pyloric junction.

The rugae are found to be himer and smeshat more numerous near

the pyloric opening. They are not permanent folds and can be easily

eliminated by nildly stretching the surrounding mess.

The stomach resunbles a ainature husan stomach. The contour is

acre or less regular and relatively unsacculated. The stomach presents

a cranial lesser and concave curvature between the esophagus and duodenum;

the caudal border forms a broad convex curvature which is sometthat altered

by a slight general dilatation of the gastric fundus and body.

(h'ossly tin stomach (figs. Sh and 55) has indistinct cardiac,

fundic , body, and pyloric portions. The pyloric region is somewhat

funnel-shaped and presents the apex at the intestinal junction.

lI'he stomach is located ventrfllybthe kidney, spleen and pancreas

(fig. Us), the pancreas being in direct contact with the dorsal surface

°f the body and fundus. The stone): also cmtacts the left adrenal

Blind in some specimens (fig. M1), and is entirely to the left of the



 

 

midlins although the pyloric Junction lies close to the latter.

The liver is related to the cranial surface, and the major portion

of the small colon is located cmdad .

Various amounts of fatty tissue contact the stomach, and a

particularly conspicuous accumulation occurs over the cal-dit- (fig. 5b).

The stomach is located between the layers 01: the mesogaster which

form the visceral peritoneum of the stomach.

The volume of the stomach in fresh specimens is about fifty cubic centi-

Ieters. The stomach is about twenty millimeters craniocaudally, and

thirty millimeters in a transverse diameter, measured across the widest

points. The length of the lesser curvature is about thirteen millimeters,

and of the greater, about one hundred.

2. The IntestiEnes and Cecgm

The intestines are typically differentiated into a small and a large

intestine. The mall intestine of the chinchilla is about one hundred

centimeters in length. The large intestine is conspicuous in that it

is such longer than the small; it is about one hundred and fifty centi-

meters long or roughly one and one-half times as long as the small

intestine. Newborns (1951) reported a total length of one hundred and

twenty-six inches for the intestine, and in the present study the range

was from eighty to one hundred and fifteen inches.

The intestine is thus about ten times as long as the animal itself.

The small intestine contains mnnerous aggregated Janphatic nodules

Which are distributed from the pyloric junction to the cecal Junction
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and somewhat beyond. Titkemeyer and Calhoun (1955) found that the nodules.

could be easily counted from the exterior surface in the case of the

dag; this was also true for the present species.

The cecum of the chinchilla is relatively long and of much greater

caliber thm is the rest of the intestine. Like the large colon, it is

much sacculated. The large intestine has two clearly defined portions.

The first and someehat shorter portion or lu'ge colon, appears to be a

contimation of the cecum and has a very similar appearance except that

itl diameter is less and it is not spiralled upon itself. The small

colon is about of the same caliber as is the small intestine, but is

distinguishable due to bead-like evenings of the wall as a result of

its fecal contents .

a. The small intestine (rise. 53 and 56).

The entire length and blood supply of the small intestine is illus- trated in figure 56. In this figure some loops of the mall intestines

have been spread sometlhat and retracted to the left of the midline to

OXpose the cecal termination. Host of the small intestine is located

in several complex leaps dorsal to the large intestine, and at the right

0f the midline.

Except for the first half-foot or more, the small intestine cannot

be defined into regions except arbitrarily. The first or duodenal portion

begins at the gastroduodenal junction am curves dextrad and caudad along

tdie right abdominal sell, to the level of the cecum at enrich level it

curves craniad to a point near its origin where it transforms into the

Second and longer portion of the small intestine. The duodenum 18 thus
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FIGURE 56. A SMI-DIAGRAHATIC ILLUSTRATION 0? THE 3mm.

INTESTINE 1R1) II'S BLOW SIPPLY
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a c-stnped loop which corresponds roughly with the duodenum of man.

The duodenum is of a slightly greater caliber than are the second and

third portions. The color is yellowish-orange due to the contents.

The next portion is much longer and is highly coiled; about one-

half can be designated as the Jejunum and the terminal half, the ileum.

The length of the small intestine of the adult chinchilla is

variable iron specimen to specimen. The total length determined by

placing a fine thread along the gut and then measuring the extended

thread, "ranged from seventy to one hundred and fifteen centimeters, and

was longer in fresh than in embaJJned animals.

The sesentery of the small intestine arises from the region of the

origin of the superior mesenteric artery and the loops of the gut are

more or less oriented around this structure.

The ileu- or terminal portion of the small intestine ends abruptly

on the cranial surface of the cecum.

The small intestine possesses internal villi, the large has none.

b. The large intestine (figs. 1:7, he, D49, 53, 56, 57 and 58).

When the ventral abdominal wall is removed the superficial abdominal

Structures which come into view are the liver, stomach, testes or

“Grins horns in part, the apex of the urinary bladder when not concealed

by fat, and very brief portions of the small and large intestines. The

coma. and large colon form the major superficial intestinal structures.

only a. portion of the above organs are exposed for fat clusters predomi-

nets in all regions.
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The lu‘ge intestine or colon consists of a definite large colon

portion which is highly sacculated and a terminal and somewhat longer

small colon which presents an appearance similar to that of a row of

beads or sausages. The terminal portion of the small colon curves

toward the midline to course with the urethra; it is arbitrarily called

the rectum and the point of termination is the rectum.

1'. 33-. 9.9.0.2 (figs. 53, so and 57).

The cecun is located at the Junction of the small and large in-

testines. It extends transversely across the abdominal cavity ventral

to the distal portion of the abdauinal aorta. The cecum is highly

sacculated and thin-mailed; it is usually dark green in color due to the

color of the contents. Two or more longitudinal bands or taeniae

restrict the anomt of distension of embalmed cecms. The cecum is

somewhat spirallad as in the guinea pig (Itr‘tin, 1923). The apex or

blind end of the cecum is somewhat less restricted in size and conical

in outline but does not form a discrete appendix. The orifice into the

cecum is much restricted. This organ is about six and one-half centi-

nlaters in length.

2'. The large colon (figs. 53, S6 and 57).

The large colon proper begins near the ileocecal junction and is

1'1'801y confined to the right side of the abdominal cavity. It encircles

the Ventral surface of the cecun and then passes craniad to the region

Of the loaer right ribs at which point it gives rise to two u-shaped

1°°P'3 the distal arm of the second loop is formed by a closely applied

"“1““ end of the small colon. The wall of the large colon has a

g
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PIGUHE 57. A VENTRAL VIEW GF‘THE.LLRGE COLON AND RELITED STRUCTURES
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series of closely adherent haustra, and running longitudinally along

the surface of the organ are two ani somethass three narrow bands or

taenia coli. The diameter of the large colon is about one and one-

half centimeters.

Host of the large colon is supported by a mesentery which arises

from the outer curvature of the duodenum this nesentery is much shorter

than the general mesentery of the intestines and hence the duodenum and

large colon are closely adjacent and in a more or less fixed relationship.

3'. The small colon (figs. 53 and 58).

The small colon begins as the distal arm of a loop of the large

colon and wall colon as described above. It contains a large series of

fill fecal pellets, about eighty in number, which impart a beaded outline

to this otheruse smooth snll tube. There are no haustra in the small

colon. It is about the diameter of the small intestine but is easily

distinguished by its irregular outline whereas the small intestine though

d-ilarly looped and coiled has a smooth contour. The diameter is about

five millimeters. The length is about seventy to one hundred and

fifteen centimeters long, being somewhat longer in fresh than in embalmed

'POcimens.

The small colon arise to the right of the midline but soon crosses

‘0 the left side of the abdomen to give rise to a series of complex leaps

"M311 are located caudad to the stomach. .

The teminal portion of the small colon curves toward the midline

“”8 the dora opelvic reach to cross the left common iliac artery

"ntI‘Ocaudad. It then passes caudad between the urinary bladder and

L
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PIGIRE 58 . THEMCOLWAKDSQEREIATED STRUCTURES
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urethra and the dorsal wall of the pelvis, the teminal portion curving

somewhat ventrad to terminate on the anus (figs. h9. 53 and 58) . There

is no morphological difference between the rectal portion Just described

and the rest of the small colon, but due to its position the terminal

nature it is arbitrarily called the rectal, and the temination, the

m.

The nesentery of the small colon is simple, and arises from along

the lid-dorsal line from the superior nesenteric artery caudad to region

of the pelvis.

3, The Pancreas (figs. Us, 59 and 60)

The pancreas of the chinchilla is spread across the abdoninal

cavity caudad to the stomach and liver. The pancreas of nan forms a

rather compact gland, but in the rat it is extremely diffuse (horrel,

1872, and Greene, 1935). According to liorrel, 1872 , the pancreas of

various rodent species is diffuse.

In the chinchilla the pancreas follows the finer nesenteric blood

Vessels of the duodenal and suprarenal regions. Careful dissection

reveals that the pancreas is made up of several folia that more or less

radiate toward and form a right and left pancreatic mass (figs. 59 and

60). The left mass is attached to the greater omentum. The ramifica-

tions of the gland are indicated in the preceding figures. The left

Dtncreatic mass is of somewhat greater bulk and compactness than is the

1'18?!“ and is located dorsal to the greater curvature of the stomach

while it is ventral to the spleen and portions of the lddney (fig. hh).

 



 

FIGURE 59. THE LEFT AND PRINCIPAL PMICREATIC MASS, snowmc Fom'rlou
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The pancreatic ducts course along central vessels of the folia and

fom a fairly lu-ge left duct which communicates with the proximal end

of the duodenum near the orifice of the cannon bile duct, though no

definite alpulla arrangement as seen.

The duct communicates with those of the right pancreatic mass, but

the latter also connects at two or more points on the duodenun.

The number of grossly visible lobules is very great. In the case

of one gland, five hundred and ninety-one lobules on the surface of the

right mass and 630 on the left or a total of 1221 lobules were visible

(magnification, no). The internal lobulation seemed similarly divided

though no count of lobules was made.

The pancreas receives its blood supply from the left gastric uteries

and fro- the splenic artery; the venous drainage is into hepatic portal

tributaries of the same we as the arteries (figs. 15 and 1:6).

h. The Liver (figs. 61, 62, 63 and 65)

The liver of the chinchilla is of a characteristic dark red color, 
and has a typical pattern of lobulation. The finer structure consists

‘ of small lobules which are barely visible to the unaided eye. The func-

tional axe-augment of such lobules is still 3 mar of debate in the

r case of other forms. Elias (1953) has recently restudied the architecture

1 of the liver, Rappaport, 91 g. (1951:) challenged his interpretation,

and Hartmft (1951‘) showed evidence from experimental pathology of the

0’88!) to support the opinion of the latter. The present author traced

the distribution of the complex vascular supply to the limits of gross
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observation (figs. 62 and 63) in order to examine the structural

arrangement in the present form .

The periplnral vessels were shown in connection with the intes-

tines (figs. hS, 53, 56, 57, 58 and 6h).

The liver is the largest digestive organ. It is located adjacent

to the caudal surface of the diaphragm. It is supported from the dia-

phragm by a right falciform and a left triangular diaph'agnatico-

hepatic reflection of the peritoneum. The liver is almost entirely

covered by serosa, the only bare areas being along the lines of the two

layers of the peritoneal attachments (fig. 61).

The stomach and spleen are the major adnexia of the left side of

the liver; the proximal end of the duodenm and small colon, portions

of the jejunum and perhaps ileum, and the left pancreatic mass are

related to the right portion of the liver. The cranial pole of the

right kidney is in contact with the right dorsal margin of the liver.

The abdominal segment of the esophagus is surrounded by the left lobe of

the liver except on the dorsal surface of the tube.

The biliary system includes several fine ducts from the lobes of

the liver; the ducts of each lobe combine to form one or more larger

interlobular ducts. The interlobular ducts of the lobes converge to

tom the hepatic duct which gives rise to the cystic diverticulum or

duct. The cystic duct and hepatic duct form a common bile duct which

passes to the duodenum just distad to the pyloric junction.

There is a distinct gall bladder which is more or less suspended from

the right lobe of the liver.
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The liver presents a large left lobe, and a larger middle lobe

which is smeuhat divided underneath by a fossa in which the gall bladder

rests. The ventral border of the middle lobe is indented by an incisure

opposite the cystic apex, and a small secondary eminence appears to the

imediate left of the deepest point of the cleft.

The right lobe is partially subdivided into a dorsal and a ventral

pyramidal portion. A small triangular Spigelian or caudate lobule

arises from the central region of the right lobe. This portion appears

to pass into the lesser omental bursa near the epiploic foreman.

The bile duct and stem vessels of the liver pass caudad to

the region of the pyloric sphincter. The structures are enclosed in a

fold of the hepatogastric liment of the mesogaster and as such pass

ventral to and contribute to the border of the mental bursa.

The liver receives arterial supply from the hapatic artery, a branch

of the coeliac axis artery. The origin and course of the latter is sham

in figures 62, 63 and 6h. The efferent vessels of the liver pass to the

precava as it passes near the diaphragm.

The liver measures about five centimeters transversely, about seven

dorsoventrally, and about three in thickness.

5. The Peritoneal Reflections to the Abdominal Digestive Organs

83 o 9 a

The stomach, pancreas, and spleen are supported by the continuation

or the falciforn and triangular ligments of the liver after investment

01' the liver surface. The support of the former organs is called the

onentun (fig. 6b). The anental layers surround the stomach and project
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beyond as a double layered membrane which folds dorsad and craniad to

the midline between the liver am the duodenum. The portion of the

omentun which passes from the staunch is called the greater omentum

and it is this portion which invests the pancreas and spleen along the

left edge of the fold.

l sac is fomed which ccunmnicates with the general serous cavity

at an aperture called tin epiploic forum. The foramen is bounded by

a continuous serous membrane and is elliptical in wtline. It is im-

portant in that major vessels pass around the border of the opening.

The crani ocmdal diameter of the foreman is qproximately six milli-

meters , and the dorsoventral about three . The foramen is located in the

right or free border of the hepatoduodenal ligament, and occupies part

of the interval between the hepatic hiluln and the gastroduodenal junc-

tion.

The ventral boundary of the foranen consists of the free border of

the hepatoduodenal ligament. The rim of the foramen'enclioses- the hepatic

portal vein, and from the right to left along the ventral surface of the

latter are the common bile duct and the hepatic artery proper.

The mesentery of the small intestine arises from the mediandorsal body

will around the origin of the superior mesenteric artery and passes to

the duodenum, Jejunum, and ileum. The portion of the large colon which  
passes craniad along the right abdominal wall is attached for its entire

? length to the lateral border of the duodemnn by a duodenal-colic liga-

ment or mesentery (fig. 56) , and a continuation of the sure membrane

Gupporta the cecum. As the small colon crosses the midline from right

 ¥
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to left it receives a simple sheet of tissue which arise from the mid-

dorsal line for the entire distance from the superior mesenteric artery

to the pelvic limit of the rectum. This mesentery spreads out to

accommodate the various loops of the small colon but at no place does

it establish secondary attachnents.
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IX. SUHJJMY

The morphology of the digestive organs and their

relationships to surrounding structures was studied in detail.

Twenty-five adult chinchilla; wereadissected, and immature

chinchillas of various ages were used in this study. Except

fer certain data concerning the teeth of the young, the descriptions

pertain to mature forms.

Sixtybfour drawings of dissections accompany the descriptions.

The labia of the chinchilla are complexly attached; the upper

lip 1. cleft and the lower uncleft. '

Four types of vibrissae are feund on the lateral and ventral

surfaces of the head. The mystacial vibrissae which are the

largest and most numerous, are described in detail. The other

types of vibrissae are smaller and less numerous.

The oral cavity consists of anterior and posterior divisions.

The former is restricted to the diastemal area while the latter

contains the molars and tongue.

Four incisors and sixteen molars are found in the chinchilla.

All teeth are conSpicuousLy curved and erupt continuously. The

occlusal surfaces of the molars present distinct ridges and

grooves.
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The muscular tongue has three portions and a distinct

intermolar eminence. Ten.types of papillae are found on the

surfaces of the tongue. Details concerning sizes,.numbers, and

distributions are included in the text.

The principal masticatory muscles are the masseter, temporalis,

internal pterygoid, and external pterygoid. The masseter is large

and subdivided. The temporalis is much reduced. .

Parotid, submaxillary, sublingual, and buccal salivary glands

are present. 1“our types of sublingual glands are considered in

the text.

The pharynx has no distinct laryngeal portion: the nasopharynx

is correspondingly more extensive.

The esophagus lies slightly left of the midline and presents no

outstanding comparative features.

The stomach has no gross subdivisions and is relatively smooth

in outline.

The small intestine is shorter than the large intestine. .The

former contains a large number of macroscopic lymphoid patches.

The large intestine consists of a large, spiralled, and

sacculated cecum, a long sacculated large colon, and a long

non-sacculated small colon. The terminal rectal part of the

small colon is relatively straight and located near the median

_dorsal body wall. The large intestine is approximately one

and two-thirds times as long as the small intestine.

The liver has right, middle, left, and caudate lobes. The

pancreas is lobulated, diffuse and confined to the mesentery of the gut.
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The intestinal blood supply is somewhat variable from

3Pecimen to specimen but is characteristically mammalian in

arrangement.

The relationship of the intestines to other abdominal

viscera is carefully depicted. In living animals the testes

pass back and forth between the abdominal cavity and the respective

cremasteric pouches.

The peritoneal reflections are simpler than is generally

true in the case of human peritoneal reflections, except that

a distinct and extensive omental bursa is formed.
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