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THE HISTOLOGY OF THE MALE AND FEMALE REPRODUCTIVE 
TRACTS OF NUTRIA MYOCASTOR COYPUS (MoLINA) 

INTRODUCTION 

The South American swamp beaver or nutria is a large 

rodent belonging to the Suborder Hystricomorpha, along 

with the porcupine, agouti, capybara, viscacha, guinea 

pig and chinchilla. Placed in the Family Capromyidae 

along with nutria, is the hutia (Capromys), native to 

certain West Indian islands (18, p. 97). 

Vith the exception of the guinea pig, research on 

the reproductive anatomy and physiology of hystricomorphs 

is rather limited, and because of its commercial impor- 

tance as a fur bearer, studies on the nutria have been 

largely confined to husbandry. 

In 1833, artin (12) briefly described the visceral 

and osteological anatomy of one male nutria; his paper 

included a short section on the reproductive system. 

Walther (20), makes scattered references to the male and 

female reproductive systems of this form but deals mostly 

witth its husbandry. Studies on the artificial erection 

of the penis of certain hystricomorph rodents including 

nutria were published by Dathe in 1937 (2). Federspiel 

(3) briefly described the external genitalia in nutria 

and in l9L2, Molina-Ahumada and Orlas (iLk), working In 

Argentina, presented a study on the mechanism of 
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endornetrial gland proliferation under the influence of 

injected estrogonic hormones. In Great Britain, Laurie 

(9) provided data on the condition of the ovaries corre- 

lated with body weihts and 1en.ths. Similer data were 

published by Atwood in 19O (i) for nutria in Louisiana; 

he included information on foetus counts, prenatal mor- 

tality, litter patterns in succeedin pregnancies, arid 

weights of young. The most extensive anatomical studios 

on nutria are those of Koch, Rothe and Mosch (s), but 

their account of the reproductive systems is very short. 

In l96 a comprehensive study on the sexual maturation 

and reproduction in Myocastor coypus was presented by 

four Polish authors: Skowron-Cendrzak (19) dealt with the 

oestrous cycle, Konieczna (6) with the ovary, Pietrzyk- 

'alknowska (17) with the testicle, and Kosciuszko (7) 

with the pituitary gland. these studies included hiato- 

chemical tests of the ovary, testis and pituitary to de- 

termine the onset of sexual maturity and reproductive 

state. 

The gross anatomy of the reproductivo systems in 

nutria has been studied in detail by Flillemann, Gaynor 

and Stanley (in press), and the present investigation 

extends this work to the histological level. 
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MATERIALS AND METHODS 

The reproductive systems of ten mature nutrias, five 

of each sex, were used in this investigation. One female 

(;L1) had recently ovulated and the ovaries each showed 

several bright red corpora hemorrhaica. A copulatory 

plug was present in the va4na. Female was pregnant 

with four embryos in the left uterus and two resorptive 

loculi in the right. The four embryos averaged g 

in weight and mm In crown-rump length. Term embryos 

are about 130 g and 127 mm or more respectively. 

The material was fixed in either EouIn's fluid or 

Zenker's fixative (some intra-arterially), dehydrated 

with dioxan, embedded In paraffin and sectioned at thic1- 

nesses ranging from 7 to 1. microns. StaInin: involved 

the use of hematoxylin and eosin for general organiza- 

tion, Foot's method (io, p. 179-187) for reticular (argy- 

rophil) fibers, MacCallum's modification of Verhoeff's 

stain (8, p. 132) for elastic fibers, and a modification 

of iviasson's trichrome stain (io, p. 196-197) for colla- 

genous tissue. The latter procedure consists of the fol- 

lowing: stain about minutes in 2, Biebrich scarlet 

(made up in 1) acetic acid), rinse in two changes of dis- 

tilled water, mordant in 1 phophomolybdic acid (5 min- 

utes), stain in 2.5, aniline blue (in acetic acid), 



differentiate in l, acetic acid for 2 minutes, dehydrate 

in alcohol, clear in xylol and mount. 



OBSERVATIONS AND DISCUSSION 

A. The Female Genital 3ystem 

1. Ovary 

s 

The ovary is very deeply cleft along the hilus where 

it is attached by a rnesovarium extending from the medul- 

lary region. This inesovarium is a broad, thick structure 

nearly coextensive with the length of the ovary, and con- 

sists of two sheets of mesothelium between which are 

found the ovarian arteries and veins along with a strand 

of smooth muscle fibers extending from the longitudinal 

musculature of the uterus. 

The ovary is typically euthorian in histological 

organization with a massive cortex and restricted medulla. 

The cortex consists on the outside of a germinal epithe- 

hum, simple squamous in large measure, but cuboidal in 

scattered areas. ilong the hilus this epithelium grades 

into the mesovarial mesothelium. 

Immediately beneath the germinal epithelium is a 

thick tunica albuinea (2 to 28 microns). It consists 

of cellular elements in a matrix of reticular and colla- 

genous fibers, the former in greater proportion; 

all lie parallel to the ovarian surface. No elastic 

fibers could be identified. Sorne of the cells are 



greatly elongated spindles, and are more numerous in the 

deeper part of the tunica where they lie parallel to the 

ovarian surface. Other cells are polyhedral, of variable 

size, and bear nuclei of proportional size, the smaller 

nuclei stainin deeper with hematoxylin than the larber. 

Epheroidal spaces perhaps indicating sites of dissolved 

fat aro numerous in some areas, but some of these spaces 

may be either lymphatic or capillary in nature. 

The bulk of the cortex, extending from the tunica 

to the rnedullary region, consists of a stroma bearing in 

accordance with the physioloical state of the ovary, 

follicles and/or corpora lutea. the interstitial cells 

are small, polyhedral and grouped in strands and clusters. 

Connective tissue cells which make up the stroma are very 

elongate, spindle-shaped, and extend radially between 

the tunica and medulla (plate 1, fig. 1). Sorne stromal 

cells curve as they contact the tunica and continue 

parallel with it. 

Primordial follicles consisting of small auxocytes 

and squamous stromal cells lie adjacent to, or just 

within the deeper portions of the tunica. The egg cells 

are about 27 microns in diameter, the entire follicle 

about 32 microns. 
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The primary follicles lie deeper in the cortex, and 

are about 2 microns in diameter. The contained auxocyte 

may be 3L1. microns in diameter. The surrounding epithe- 

hum in this staue is cuboidal to columnar, and a faint 

zona pellucida may be distinguished. Some primary fol- 

lides are di- or polyovular. 

In the secondary follicle, the auxocyte has grown 

to a diameter of about 6 microns; the entire follicle 

may measure ll microns in diameter. The early secondary 

follicle may be oblon with a two-cell layer making up 

its wall at either end, with only one cell layer forming 

the intermediate portion. The follicle is attached to 

the tunica albuginea and a very definite zona pellucida 

is now present (plate 1, fig. 1). Vhen the secondary 

follicle consists of two complete layers of cells and be- 

comes spheroidal, it loses contact with the tunica and 

moves toward the interior of the cortex. 

Just before the antrum begins to form, the folhicu- 

lar cells investing the auxocyte are eight to ten cells 

thick (plate 1, fig. 2). Antrum-bearing follicles show 

a stratum granulosum enclosing an eosinophilic fluid. 

In the mature Graafian follicle, the granulosum at its 

thinnest may be only one or two cells thick. A pink- 

staining basement membrane (membrana propria, membrana 

limitans externa) separates the granulosum and theca 



Interna. The nucleI are flattened and cive the effect f 

a simple squamous epithelium coinpresse between the two 

layers. 

The theca interna, which Is about L. microns in 

thickness consists peripherally of polyhedral cells, hut 

centrally of flattened cells lyin in arcs concentric 

with tue antrum. The outermost theca interna cells grade 

into the flattened cells of the theca externa. This 

latter, about 19 microns thick, is composed of elongate 

spindle-shaped cells interspersed in a matrix of colla- 

genie and reticular fibers. 

Vdhen mature, Graafian follicles range from O.9L to 

1.8 mm in diameter, and bear secondary oocytes approxi- 

mately 83 microns in diameter. These follicles are often 

oblong, the longer diameter being perpendicular to the 

ovarian surface (plate 1, fig. 5). The mature follicle 

does not protrude beyond the general level of trie ovarian 

surface, and tnus is similar to that in Chincbillidae, 

(16, p. 151-152; L1, p. 29). 

Follicles may become atretic at any stage of growth 

and were numerous in most of the ovaries examined. In 

the younger follicles, the oocyte disintegrates while the 

follicle cells assume a contorted configuration (plate 3, 

fig, 13) whereas In the antral follicles, the oocyte may 

give rise to ten or twelve "pseudoblastomeres" of variable 
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size (plate 3, fig. ls). The granulosum of the atretic 

antral follicle collapses and disintegrates within the 

antrurn while the theca interna undergoes hyperplasia. In 

advanced atresia the antral cavity may be a small, oblong 

structure filled with an eosinophilic substance along 

with remains of the zona pellucida. The dark-staining 

remnants of the granulosum surround this cavity and ex- 

tend as a cord of cells perpendicular to the ovarian sur- 

face (plate 2, fig. 11). 

In one non-pregnancy ovary, a structure was found 

within the granulosal cells of both an antral and of a 

non-antral follicle; this element is suggestive of a 

Call-Exner body, stated to occur in various mammals (15) 

(plate 1, fig. 6). 

Following ovulation in nutria, a spheroidal corpus 

hemorrhagicum is formed, and like the mature follicle, is 

about 1.8 mm in diameter. Radially arranged cords of 

luteal cells extend centrally, apparent1' as a result 01' 

hypertrophy in the granulosum and perhaps also in the 

theca interna. At all events, no mitotic figures were 

seen (plate 2, fig. 7). Fully formed luteal cells are 

oblong and measure about 0.12 nn by 0.20 mm. The foamy- 

appearing cytoplasm stains pink with eosin. The nuclei 

are large vesicles containing a chromatin network blue- 

stainin with hematoxylin. Binuclear luteal cells are 



10 

not uncommon. Interspersed among the luteal cells are 

smaller cells with scant cytoplasm and dark-staining 

nuclei; their identification is not certain (plate 2, 

fig. 9). Some cells, glandular in appearance, and dis- 

tinct from the luteal cells proper, are found in peri- 

pheral tissue presumed to be the theca externa. 

The corpus luteum of pregnancy, red to pink in fresh 

material, contains no noticeable amount of yellow pigment. 

It retains much of the earlier radial arrangement of the 

cellular cords with its center occupied by a mass of 

reticular and collagenic fibers (plate 2, fiJ)s. 6, 9, 10). 

The entire corpus luteum is well vascularized, and at 

least one large vein is consistently reco;nized at its 

periphery. As evidence for the subsequent rowth of the 

corpus during pregnancy, corpora lutes ranging from 

1.1 mm to 3.2 mm in diameter were found. In general the 

corpora lutes of pregnancy do not protrude from the gen- 

eral ovarian surface, or very little in small ovaries 

which have little stroma. Nutria in this respect also, 

is similar to the viscacha and chinchilla, (bc. cit.). 

hccessory corpora lutea, variable in number, occur 

in the ovary of nutria. These are uniformly smaller than 

the corpora lutea of ovulation, and represent the lu- 

teinization of follicles in variable stages of growth 

(plate 2, figs. 8, ii, 12). They consist of a luteinized 
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theca interna, though the component cells are uniformly 

smaller than those of an ovulatory corpus, and through 

their pressure of expansion, confine the ¿ranulosal cells 

into bands; no oocyte was found in any of the accessories 

examined. Since the number of granulosal cells in such 

corpora are fewer in number than in an equivalent fol-. 

licle, lt may well be that at least sorne of the granu- 

losal cells contribute to the formation of the luteal 

cells. This view is in keeping with recent histochemical 

findings in a mund rodent, the albino rat (ii). 

No elastic fibers were found anywhere in the ovary 

(except in walls of blood vessels), but they are abundant 

and of variable size in the mesovarium. Reticular fibers 

are numerous In the cortex and course along the same path 

as the spindle-shaped stromal cells. Some reticular 

fibers, accompanied by a few spindle-shaped strornal cells, 

penetrate the masses of polyhedral stromal cells. Heavier 

reticular fibers are numerous in the theca externa of 

normal follicles, finer ones in the theca interna. No 

reticular fibers were positively Identified in the granu- 

losum. In small atretic follicles however, very coarse 

reticular fibers are found at the center and in sorne 

places extend to the stoma (plate 3, fig. 13). Many re- 

ticular fibers (along with collagenous fibers) are present 

also In the corpus luteum of pregnancy. The centrally 
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located fibers are dense; very fine fibers run peripher- 

ally among the luteal cells (plate 2, fig. 10). No con- 

nective tissue fibers of any kind were identified in the 

corpus hemorrhagicum. Collagenous fibers in the cortex 

follow tue same distribution as the reticular fibers, but 

are less numerous. 

The medulla of the ovary consists of many lar[1;e 

blood vessels, lymphatics, spindle-shaped stromal cells, 

and abundant collagenous and retIcular fibers. Both 

cells and fibers are arranged In swirls. 

Elements of the rete ovarii are present and form 

loops lined by a simple cuboidal epitheliurn. 

Near the anterior pole of the ovary is an assembly 

of tubes reminiscent of mesonephric tubules and Gartner's 

duct together representing the epoophoron. 

2. Oviduct 

The oviduct is composed of several fairly distinct 

regions: a very short intramural section in the uterus, a 

longer coiled isthmus, a fairly straight and gradually 

flaring ampulla, and a large flaring fimbriated funnel. 

The ampulla near its opening into the fimbriated funnel, 

is oval in cross section and measures about i mm in the 

narrower dimension and about 2 mm in the wider; it extends 

13 mm to a uniform diameter of i mm where it joins the 
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isthmus. The isthmus continues with this diameter until 

shortly before enterin the uterus, where it flares 

slightly. The whole oviduct lies between the two sheets 

of mesothelium which form the mesosalpinx. 

The fimbriated funnel is a larbe, highly folded 

structure, open along one edge, and extends posteriorly 

to a point close to the uterotubal junction. Its epithe- 

hum is very much folded and is composed of tall columnar 

cells most of which are ciliated, Some of the nonciliated 

cells are two or three times larger than the ciliated 

cells and may project farther into the lumen. Some cells 

of both types are attenuated through compression by neigh- 

boring cells, and their nuclei are correspondingly flat- 

tened with their long axes lying parallel with the long 

axis of the cell. Usually the nuclei of these compressed 

cells stain much darker than those of the non-compressed 

cells. The cytoplasm of the epithelium also shows various 

degrees of stainability (plate 3, rig. 16). 

The epithelium of the funnel, which is 32-1O microns 

hih, rests on a connective tissue matt of thick colla- 

genous fibers interspersed with a few scattered bands of 

smooth muscle cells. This connective tissue, traversed 

by many blood vessels, extends into all folds of the epi- 

thelium. Many fat cells enmeshed in collagenous fibers 

occupy a considerable area between the connective tissue 
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matt and the serosa. 

The epitheliurn of the arripulla (30-38 microns in 

height) is thrown into many large folds traversing most 

of the lumen. The nucleus is usually found near the apex 

or near the middle of the cell. The portion of the am- 

pulla nearest the fimbriatod funnel has mostly ciliated 

cells, but these decrease in number as the isthmus is 

approached where the nonciliated type predominates. The 

ampulla is surrounded by slightly more muscle bundles 

than is the fimbriated funnel area, although the muscula- 

ture remains weakly developed, especially at the anterior 

end. The muscular coats become increasinly heavier as 

the isthmus is approached. 

The isthmus portion, measuring 1S-i8 mm in length, 

is the most coiled portion and also has the heaviest 

musculature of the oviduct. The epithelium is thrown 

into three or four large longitudinal folds resting on a 

thin lamina propria; the major portion of the inner ion- 

gitudinal smooth muscle is concentrated at the bases of 

the epithelial folds. Peripheral to the lamina is a 

thick layer of muscle cells placed in part circularly 

and in part obliquely. This layer increases in thickness 

as the uterus is approached. Outside the circular layer 

is found a thin layer of lonitudinally oriented muscle 

cells (plate 3, fi. 18). 



The epithelium of the isthmus is pseudostratified 

with the cells staining uniformly with a medium intensity. 

This epitheliuni is tall columnar (2-6.5 microns high), 

and few if any cells are ciliated. Most of the nuclei 

are placed near the base of the cell. 

The intramural portion of the oviduct is short and 

partly covered by the uterine longitudinal musculature. 

Its epitholium shows a transition from the isthmus type 

to the low columnar or cuboidal type of the uterus. Each 

oviduct projects into the uterine horn with a cervix-like 

configuration, and bears an epitheliuni composed of equal 

numbers of ciliated and nonciliated cells. Some of these 

epithelial cells have a fine-grained dark-staining cyto- 

plasm while others possess a coarsely granular light- 

staining cytoplasm; both cell types have basal nuclei. 

3. Uterus 

The epithelium of the non-pregnant uterine horns is 

simple cuboidal to columnar (perhaps squamous at gland 

apertures), nonciliated except at the anterior end near 

the uterotubal junction. 

Simple coiled tubular glands of an opithelium simi- 

lar to that of the surface of the uterine lumen, extend 

into the lamina propria. In the non-pregnant uterus, 

these glands are short and lie immediately under the 
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luminal epithelium, but in early pregnancy and shortly 

after ovulation, they are much longer, straight near the 

uterine lumen but coiled toward the muscle layers. The 

uterine glands communicate with the uterine lumen, but 

with what appears to be a partial covering just at the 

orifice by squamous epithelium. Staining techniques used 

in this study did not reveal any contents in the gland 

lumina (plate Li., figs. 19, 21). 

The lamina propria (endornetrial stroma) consists of 

moderately dense collagenous tissue. 

The myometrium is composed of a wide zone of inter- 

lacing smooth muscle bundles through which pass large 

blood vessels. The interstices of this myornetrium are 

occupied by irregular strands of moderately dense colla- 

genous connective tissue. In the periphery there are 

large, distinct bundles of longitudinal smooth muscle. 

Some of these bundles in the non-pregnant uterus extend 

from either side into the mesotubarium immediately under 

the mesothelium. During pregnancy however, the expanded 

condition of the uterus causes all of these muscles to be 

confined to, and arranged cylindrically around the uterus. 

A thick serosa of dense collagenic connective tissue 

along with a mesothelium lies all around the uterus out- 

side the longitudinal muscles, and becomes continuous 

with the mesotubarium. 
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Shortly after ovulation the uterine epithelium is 

tall columnar while the lamina propria becomes much dis- 

tended leavin only a small uterine lumen. This expan- 

sion, which affects also in some measure the myometrium, 

appears to be due to increased vascularization and tissue 

fluid accumulation. Reticular fibers are now numerous 

in the lamina, particularly near the epitheliurn while 

collaenous fibers are more concentrated in the periphery. 

The anterior, non-locular portions of the uterus in 

pregnancy (female ft5) has a series of dorsal and ventral 

folds which are verï tall, semilunar in outline, and 

oriented transvere1y. The dor1 serios alterr..aees and 

interdigitates with the ventral series. In pregnancy, 

the heavy vascularization of the lamina propria estab- 

lished after ovulation persists. The lamina propria 

presents such fluid distension that in section the uterus 

appears to be a double-walled stricture (inner endome- 

triukn and outer musculature) with little but fluid be- 

tween. Some of the blood vessels have formed loops ex- 

tending into the uterine lumen and covered with epithe- 

hum; a few loops are free frDm the uterine wall except 

at either end (plate L, fig. 22). 

Reticular fibers are found in the walls of the 

uterine blood vessels, along the smooth muscle fibers 

of the myometrium, surrounding uterine glands, and 
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underlying the epitheliurri in both pregnancy and non- 

pregnancy. Liastic fibers are limited to the serosa 

region and to the walls of blood vessels. 

Cervix 

The vainal surface of the cervix is covered by a 

stratified squamous epitheliurn typical of the vagina, 

and continues for a distance of about 2.6 mm into the 

cervical canals. here a sharp change to the cervical 

epitheliurn occurs. This epithelium consists of very tall 

(about 37 microns) mucus-secretin' columnar cells resting 

on two or three cell layers of small polyhedral cells. 

The mucus-secreting cells Lave their nuclei pressed close 

to their basal ends parallel to the epithelial surface 

and, in cells with much secretion, the nuclei are very 

flattened. All the nuclei of the mucus cells are darIer- 

staIning than those of the underlying cells. Certain of 

the mucus cells are compressed by adjacent cells, their 

nuclei flattened and lying witxi their long ixis perpen- 

dicular to the epithelial surface. 

About 17 mm from the cervical ora, the cervical 

epithelium changes abruptly to the columnar or cuboidal 

type characteristic of the uterine horn3. There are 

simple and branched tubular mucus glands opening both 

onto the free surface of the cervix proper and into 
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cervical canals; typical uterine glands are seen under 

the uterine opitheliurn immediately anterior to the cor- 

vico-uterine junction (plate L, fiL. 20). 

Longitudinal smooth muscle bundles occupy the peri- 

pheral regions of the cervix and continue from the uterine 

horns through the cervical tissue and into the vaginal 

wall although in less abundance in the latter than in the 

uterine wall. More centrally, the muscular bands are 

circularly and obliquely oriented, continuing around the 

cervical canals so that two distinct groups of circular 

muscle fibers are seen in the cervical partition. A few 

longitudinal muscle bundles are found in this partition 

also. 

Blood vessels are found abundantly in the muscular 

and subserosal areas as well as in the center of the 

cervical partition. 

A distinct serosa surrounds the cervical region and 

is continuous with that of both the uterine horns and the 

upper vagina. 

The entire cervical reion is composed largely of 

collagenous tissue and elastic fibers in all except the 

immediate sub-epithelial zone. The elastic fibers are 

more abundant In that portion of the cervix adjacent to 

the vagina but less abundant adjacent to the uterine 

horns. Reticular fibers are restricted to a thin layer 
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immediately under the cervical epithelium, to smooth 

muscle cells, and to the walls of blood vessels. 

/aina 

The vaina is a dorsoventrally flattened tube lined 

by a stratified squamous epithelium, in the non-pregnant 

state, and with many solid buds proliferated into the 

underlying lamina propria (plate +, fig. 23). Cysts may 

develop in these buds and desquamate into a central lumen 

usually not in communication with the va»inal lumen. The 

buds however, retain continuity with the surface epithe- 

hum by means of solid epithelial cords. 

As the vaginal orifice is approached from the out- 

side, the hair follicles become more and more reduced 

until many show only a feeble development of hair or none. 

Some show only the sebaceous gland opening by a duct into 

the reduced follicle. 

The bulk of the vaginal wall is made up of dense 

collagenous connective tissue supplemented by many 

elastic fibers extending from a point near the epithe- 

hum to a point beyond the outer muscular layers. 

The vaginal wall includes weakly developed circu- 

larly and obliquely arranged smooth muscle bundles which 

lie near the lumen, with longitudinal bundles lyin 

peripheral to the circular ones. 
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No serosa covers the vagina except for the anterior 

portion adjoining the cervix. Instead, a loose adventitia 

lies peripheral to the muscle layers, and contains many 

nerves. 

In the non-pregnancy vagina, the epithelial down- 

growths into the lamina propria are relatively short 

(average 70 microns), and little branched, but soon after 

ovulation (female L) these down-growths are both length- 

ened (average 6L10 microns) and extensively branched. 

There is a marked tendency for small cyst-like structures 

to develop in these downgrowths, and for the cyst-epithe- 

hum to desquaniate. Some attain a large size, and are 

commonplace where the vaginal and urethral epithehia are 

in communication along the midline, but may occur else- 

where. 

In female L1. (estrous), the vaginal epithehium 

directly adjoining the lumen was of the usual stratified 

squamous variety, but that in the now hollowed vaginal 

downgrowths and grooves was similar to the mucus-secreting 

columnar epithelium of the cervix. The columnar cells 

(about 30 microns) are not quite as tall as those of the 

cervix, but have two or three layers of polyhedral cells 

underneath as does the cervix (plate t, fig. 2L). The 

posterior half of the vagina in this stage shows little 

evidence of this mucus secretion. 
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In advanced prenancy (female the epithelial 

downgrowths are more extensively hollowed and all of the 

cells bordering on a lumen aro columnar and mucus- 

secreting (plate , 2). This condition now extends 

to the vaginal orifice. Many neutrophiles appear under 

the epithelium in transit to the vaginal lumen. 

6. Urethra and Clitoris 

hS in most rodents, the urethra opens independently 

of the vaina near the tip of a cone-shaped urinary 

papilla lO-1 mm long. On the ventral wall of the 

urethra about 3.3 mm from the urethral orifice, lies a 

small conical clitoris containing a rod-like baculum of 

hyaline cartilage, measuring in different animals from 

1.1 to i.; mm in lenth. The surface of the clitoris is 

covered with a stratified squamous keratinizin epithe- 

hum. The urethra is lined ventrally by this keratiniz- 

Ing epithellum as rar anterior as the clitoris (about 

6.0 mm from the orifice), but much farther anterior on 

the dorsal side (about 10 mm). The clitoris tip lies 

free in the urethral lumen for about 2.6 mm, but from 

this point anteriorly a solid shelf of epithelium extends 

on the ventral side for an addItional 6.8 mm (plate 8, 

L1.3. 

No clitoral glands were seen in the specimens 
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examined. There are two rod-shaped structures of highly 

vascular erectile tissue, one on each side of and parallel 

with the cart1agenous baculum. Immediately anterior to 

the base of the baculum is a region of vascular erectile 

tissue very well supplied with nerves and containing two 

or three corpuscles of Vater-Pacini. 

In the urethra proper, anterior to the point where 

the keratinized surface ends, the epithelium continues a 

short distance as stratified squamous non-keratinized and 

then undergoes a transition to stratified cuboidal or 

columnar. This is the nature of the lining epithelium to 

a point about 1-1.5 mm from the bladder, where a transi- 

tional epithelium begins and continues into the bladder. 

The lower portion of the urethral lumen shows a 

broad, folded outline (about 2.6 mm transversely and 

1.0 mm dorsoventrally), but in the upper regions it has 

narrowed to approximately 0.8 mm and is roughly circular 

in outline with three or four large low folds. 

The lamina propria is very vascular, especially in 

the lower reions, and aggregations of lymphocytes are 

commonly seen immediately under the epithelium. The 

lacunae which project from the central lumen in the lower 

portion present a surface layer of epithelial cells 

slightly higher (more cytoplasm distal to the nucleus) 

than those bordering the central lumen. Some of these 
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crypts form cysts which may or may not connect with the 

urethral lumen; in these is often found a cellular eosino- 

philic substance. 

The musculature sLows great variation in the differ- 

ent rehions. The lower portion has very little muscula- 

ture that belongs strictly to the urethra. There is 

little or no smooth muscle, but bands of striated muscle 

run ventral to the urethra. In the middle region no 

smooth muscle is seen, but circularly arranged striated 

fibers cover the urethra outside of a fairly thick lamina 

propria. Longitudinal fibers are present outside the 

circular ones but do not extend entirely around the ure- 

thra. The upper portion of the urethra is again dis- 

tinctive, since there is a well developed layer of smooth 

muscle fibers (mostly longitudinal) surrounding the lamina 

which in turn is covered by a thick connective tissue 

layer. Outside of this lies another layer of distinct 

bundles of longitudinal smooth muscle. 

Close to the opening of the bladder, the urethra has 

a thick coat of mostly longitudinal smooth muscles imme- 

diately surrounded by striated muscle fibers arranged 

transversely. 

In the posterior half of the female urethra, a few 

coiled tubular glands open into the urethra. The epithe- 

hum of these glands is simple cuboidal to columnar for 
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the most part, but scattered areas may be pseudostratified. 

An eosinophilic substance in the gland lu.mina often con- 

tains cellular debris. These glands differ markedly from 

those designated in man as glands of Littre (13, p. Lj.56-t1.58). 

7. Vestibular glands 

A cross section at a posterior level in the urethral 

and va,inal area includes on either side, and at a level 

roughly between the above two structures but lateral to 

them, a pair of glands in communication with the vaginal 

lumen. In position and histology, these are suggestive 

of either the greater (Bartholin's) or lesser vestibular 

glands, homologues of Cowper's and Littre glands respec- 

tively, or both. 

Distally, this gland has a large and irregular lumen 

with many side pockets, tube-like diverticula, and solid 

cords some of which have incipient lumina. Some of these 

tubes and ducts subdivide soewhat like a compound tubu- 

lar gland. The alveolar aspect of the typical compound 

tubulo-alveolar gland is particularly clear in the side 

pockets; these have a simple cuboidal to columnar epithe- 

hum of mucus cells with basal nuclei. These elements 

communicate with the large irregular lumen of the gland, 

whose epitheliurn is largely stratified squamous (plate , 

fig. 26). 
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The testis is surrounded by a thick fibrous membrane, 

the tunica albuginea, composed of dense collagenous con- 

nective tissue with the fibers oriented in the plane of 

the testicular surface. The inner portion of the tunica 

albuginea, where it is covered by tunica vaginalis, is 

very vascular and slightly looser In organization than 

the outer. On the side along which the epididymis lies, 

the tunica grades into loose areolar connective tissue, 

but on the opposite side it i sharply defined by a sim- 

pie squamous tunica vaginalls continuous with the parietal 

peritoneum of the abdominal cavity. The elastic fibers 

of the tunica course in various directions but always 

parallel with the surface, while reticular fibers are 

found only in the muscular walls of blood vessels. 

Around the testis periphery, distinct septa of collagen- 

ous fibers extend at intervals into the interior carrying 

blood vessels with them; these septa cannot be traced 

very far amon: the coiled seminiferous tubules. 

Tte seminiferous tubules (about 180 microns in dia- 

meter) are highly coiled near the periphery of the testis, 

but straighten, join with one or two others, and open into 

the rete testis via single ducts, the tubuli recti (plate 
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5, fig. 30). The rete testis lies in a longitudinal plane 

about 5 mm from the epididyrnal surface of the testis. It 

extends through the anterior two-thirds of the testis con- 

ducting its contents through the tunica albuginea at the 

extreme anterior testicular pole by means of slender 

ductuli efferentes. 

In nutria the seminiferous tubules are of typical 

mammalian form, the epithelium resting upon a thin mem- 

brane of collagenous tissue primarily composed of reticu- 

lar fibers and fibroblasts. Some loose collagenous fibers 

occupy the interstices among the seminiferous tubules 

(plate 5, figs. 27, 28). 

Among the seminiferous tubules and around the rete 

testis, lie well developed masses of interstitial gland 

cells. These cells are polyhedral and possess a rounded 

nucleus containing a large nucleolus. Occasional fat 

cells occur in the interstitial tissue, most cells of 

which contain from one to many large vacuoles (plate 5, 

fig. 29). Numerous capillaries and many reticular fibers 

course through these glandular masses. 

Plate 6, fig 31 illustrates an area of one testis 

near the surface farthest removed from the rete which in- 

cludes amon: the active seminiferous tubules, some other 

tubes which are dilated to variable derees, and lined 

with an epithelium which varies from an almost squamous 
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low cuboidal throuh simple to stratified cuboidal. This 

epithelium shows no signs of gametogenesis. Interspersed 

among these tubules, as among the seminiferous tubules 

proper, are nests of interstitial cells and also the 

characteristic connective tissues described above. The 

characteristics of the cells (spermatoonial and perhaps 

Sertoli) and their stainin, reaction sug,est that they 

are inactive tubules homologous with the seminiferous. 

ubstantiatin this is the existence of other such small- 

er tubules within the substance of the testis, sorne of 

which are so small that they are practically devoid of a 

lumen and present evidence of degeneration. At all 

events, the larger tubules appear to be identical with 

the azoospermic and eunuchoid type produced by estradiol 

treatment of the male (21, p. 107). 

The rete testis, embedded in a thick mass of colla- 

genous tissue (mediastinurn testis), is a system of inter- 

communicating channels lined by a simple cuboidal epithe- 

1juni. The tubuli recti open into the rete circumfer- 

entially; they are less numerous on the epididyrnal aspect. 

2. Ductuli efferentes and Epididymis 

The rete testis communicates at the anterior pole 

of the testis with the five or six ductuli efferentes. 

The ciliated epithelium of these ductules, which are about 
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0.3 mm in diameter, is composed of tall, pseudostratified 

columnar cells which vary in height from about 32 to 89 

microns. The epithelium is glandular showing many larRe 

blebs of eosinophilic secretion separating from the apical 

ends of the cells. Cilia are short and unbound. The 

lumen is uneven in cross-sectional outline due to the 

alternation of taller with shorter groups of cells. The 

nuclei of these cells are oval and confined to the basal 

two-thirds of the cells. A collagenous connective tissue 

adjoins the epithelium with reticular fibers closely ad- 

herent to the bases of the epithelial cells. 

The ductuli efferentes open into the caput epididy- 

midis which is a single and highly convoluted channel, 

and is attached to the anterolateral aspect of the testis. 

The epithelium of the caput is simple cuboidal and aver- 

ages 17 microns in height. Long, free cilia are present 

on the apices of most of the epithelial cells. The adi- 

pose areolar connective tissue which surrounds and binds 

the loops of the caput together also serves to attach it 

to the tunica albuginea of the testis. 

The corpus epididymidis is also highly coiled but 

not as massive as the caput, and extends along one side 

of the testis linking the caput with the cauda epididy- 

midis. Pseudostratified nonciliated columnar cells about 

17 microns in height along with a few low cells basally 
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make up the epithelium. The corpus tubule is roughly dr- 

cular in cross-sectional outline. The nuclei are elon- 

gate, longitudinally grooved (artefact?), and oriented 

with the 1oner axis perpendicular to the lurninal surface. 

Frequently, a clear vesicular space occurs in the epithe- 

1juin. These are most common in the lower corpus epididy- 

midis arid are rare in other portions of the epididymis 

(plate 6, fis. 32) . 
r1he sIgnificance of these spaces is 

unknown. Areolar connective tissue surrounds the corpus 

tubule, wIth a vers dense network of reticular fibers 

immediately underlying the epithelium. As the lower cor- 

pus tube Increases in diameter near Its attachment to the 

cauda epididymidis, it acquires an increasingly thicker 

coat of collagenous connective tissue containing numerous 

circular smooth muscle cells. 

The cauda epididymidis lies at the caudal pole of the 

testis, and its pseudostratified columnar epithelium 

varies in heIght from 18 to 39 mIcrons; a few low basal 

cells occur also. This epithelium bears many very fine 

cilia apparently not bound in cytoplasmic bundles as are 

stereocilia, and Is surrounded immediately by reticular 

fibers and more peripherally by a thick wall of dense 

collagenous connective tissue containing many circular 

smooth muscle cells. 

While the tubule diameter of the ductuli efferentes, 
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caput and anterior portion of the corpus epididymidis is 

about 0.3, 0.2, and 0.28 mm respectively, that of the 

lower corpus gradually enlares to a maximum diameter of 

about 1.1 mm characteristic of the cauda. 

3. Ductus deferens 

From the highly coiled cauda epididymidis, the un- 

coiled ductus deferens extends anteriorly along one side 

of the testis and enters the urethra on the colliculus 

seminalis immediately lateral to the utriculus prosta- 

ticus. The pseudostratified ciliated opithelium of the 

ductus deferens is about 25 microns in height, is often 

thrown into three or four low, longitudinal folds, and 

is essentially similar to the epithelium of the epididy- 

mis. The lumen is smaller where folds are present and 

larger where they are absent, perhaps reflecting a peri- 

staltic wave along the duct. 

There is a well developed lamina propria around the 

epitheliun of the ductus, and a thick muscular wall peri- 

pheral to this. The musculature is not as distinctly 

oriented as in man. In nutria, a thin and discontinuous 

inner layer consists of longitudinal smooth muscle, which 

disappears entirely near the colliculus seminalis. The 

middle layer is the thickest, being composed of inter- 

mixed circular, oblique, and longitudinal fibers. A 
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thinner but well defined layer of longitudinal muscle 

lies peripheral to the middle layer. A collagenous ad- 

ventitia surrounds the musculature of the ductus, and 

well developed elastic fibers lie both in the lamina 

propria just beneath the epithelium, and in the inner 

muscular layers. Few fibers occur in the outer muscle 

layers but many occur in the adventtia. Elastic fibers 

become fewer as the colliculus is approached. Dense 

reticular fibers accompanied by sorne collaenous connec- 

tive tissue occur in both the lamina propria and muscle 

layers. 

Near the colliculus seminalis, the epitheliuri of 

the ductus becomes simple to stratified cuboidal non- 

ciliated. There is no ampulla developed on the deferent 

ducts of nutria. 

Sperm cells are most densely packed in the lower 

portion of the corpus where the simple alveolar glands 

are most abundant, and in the ductus deferens. Cellular 

elements include spermatozoa in the final staes of de- 

velopment, sorno large uni- or binucleate cells probably 

of seminiferous epithelial oriin (13, p. L72), and 

cellular debris. 
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tj.. Coagulating glands (Frosate) 

The coagu1atin; ';lands of nutria are two compact 

masses, one on either side of the urethra in the region 

of the colliculus seminalls. The two glands lie dorso- 

lateral to the urethra, approaching one another at the 

mid-dorsal line. They empty through six or seven ducts 

on either side of the dorsal aspect of the urethra on 

the colliculus. Each prostatic duct receIves several 

slender tubes, blind distally and smooth externally. In 

section, these tubes are lined with a mucosa, cast into 

many double-walled anastomosing folds which form small 

pockets of secretin epithellurn. 

Portions of tue compound tubular coagulating glands 

which have little secretion in the lumen are smaller in 

diameter wIth a hihly folded epithelium, the folds reach- 

Ing almost to the center of the lumen. The little secre- 

tion present is granular and concentrated in globules close 

to the epithelium. The epitheliurn in this portion of the 

gland is tall columnar (20 to 30 microns), bearing a heav- 

fly granular cytoplasm, and a nearly round nucleus in the 

basal half of the cell. Multinucleate cells are very corn- 

mon In this epithelium, and although the majority of such 

cells are binucleate, a few possess three and even four 

nuclei. Most cells of this epithelium have nuclei of uni- 

form size, but some uni- and multinucleate cells have 
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extraordinarily 1are nuclei. A well defined bleb of grar 

ular material is present on many cells; all states of sep- 

aration of the bleb from the apex of the cell occur, and 

sorne blebs are set free as globules within the lumen (plate 

6, figs. 35, 36). A celi WhiCh has just given up its bleb 

has a shrunken apical end separated from its neighbors. 

rostatic lobes with much secretion in the lumen are 

of greater Jiameter, and possess a cuboidal or even a squamous 

epithelium with a less granular cytoplasm. This epltheliurn 

is not folded or only slightly, and the cells do not possess 

blebs. The moderately eosinophilic secretion in the lumen 

is fairly clear, forming parallel cracks in fixed material. 
The two conditions described above represent ex- 

tremes, but intermediate states are present in various 

parts of the gland. Apparently, the tall columnar, se- 

creting condition represents newly active portions of the 

gland, while the squamous condition occurs in relatively 
inactive lobes functioning as stora;e reservoirs. 

A very tnin lamina propria of collagen mis tissue 
mixed with elastic fibers underlies the epithelium and 

extends into the epithelial folds. Reticular fibers 
form a network against the bases of the epithelial cells. 

Smooth muscle fibers, usually circularly disposed and 

interspersed with collagenous fibers, form a thin layer a- 

round the lamina but do not enter the epithelial folds. Reticular 
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fibers are dense along the courses of smooth muscle fibers. 

Coaulai. gland lobes are bound together by loose 

ureolar connective tissue containing many nerves, ganglia 

and blood vessels. A serosa encloses the glands. 

r;. Vosjcular glands 

The vesicular glands are tube-like and bear a number 

of diverticula. T1e free anterior end of the gland is 

often bent back upon itself. In the livth animal the 

vesicular glands are pearly gray In color and ;ive a tir 

walled appearance; in seetion however, the glands have 

thick f ibromuscular walls bearing an irregularly folded 

epithelium (plate 6, fig. 3Lj. The glands open by sepa- 

rate ducts on the colliculus seminalis just lateral to 
the openings of either ductus deferens. 

The epithelium of the vesicular glands is thrown into 

numerous double-walled, anastornosing folds similar to 

those in the coagulating glands. The ep5.thelil cells 

are about 21 microns in height, and the small, oval to 

round nuclei tend to occup:î the center of the cells, the 

cytoplasm of which is granular. The secretion in the 

gland lumen is hi;hly eosinophilic and tends to form 

parallel cracks upon fixation. 

The epitheliurn rests upon a delicate lamina propria 

of mostly collagenous connective tissue together with a 
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fev very fine elastic fibers. Reticular fIbers form a dense 

interwoven network along the base of the epithelium, and to- 

gether with the collagenous tissue, extend Into all of the folds. 

A thick musculature (0.3 to od1. mm) surrounds the 

lamina. It consists of smooth muscle cells placed Indis- 

criminately in an oblique, circular and longitudinal 

pattern interspersed with many reticular fibers, fewer 

collagenous, and a very few fine elastic fibers. The wavy 

reticular fibers of the smooth musculature, here as else- 

where in the reproductive systen, follow a course mostly 

parallel to tite lon axes of the muscle fibers. 

A very loose areolar connective tissue Is found between 

adjacent portions of the vesicular glands, and the entire 

gland is invested by a serosa which leaves the gland near 

its urethral attachment to continue over neighboring struc- 

tures. The gland diameter is progressively diminished in a 

direction toward the urethra, and the internal folds be- 

come fewer and lower. The epithelium in the vesicular 

gland duct is low cuboidal to columnar. Yvithin the mass of 

the colliculus seminalis, the ducts are laterally comess- 

ed and bear an epitheliurn which is stratified cuboidal to 

columnar like that of the urethral lumen at this level. 

6. bulbo-urethral glands (Cowper's glands) 

The paired bulbo-urethral glands lie at the base of 
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the penis immediately under the skin. They are compound 

tubulo.-alveolar; the duct from each gland empties into 

the urethra on its ventral side just anterior to the 

point where the corpora cavernosa enter the penis. 

The epithelium is simple columnar and bears small 

dark-staining nuclei flattened against the base of the 

cell, the cytoplasm of which is granular and slightly 

basophilic. Cell outlines are very distinct, and the 

entire epithelium is thrown into many double-walled anas- 

tomosin folds forming small pockets lined with secretory 

epithelium (plate 7, fig. 37). 

This epitheliurn rests upon a thin lamina propria of 

collagenous connective tissue, reticular fibers forming 

an interweaving network at the bases of the epithelial 

cells and continuing into all folds. 

the entire gland is encapsulated by striated muscle 

fibers some of which extend into the gland amon the se- 

cretory lobes. Some reticular fibers, blood vessels and 

nerves accompany the striated fibers in both areas. 

Secretory alveoli composed of a simple columnar 

epithelium extend also from the duct of the gland, but 

the duct epitbelium between any two adjacent alveoli is 

simple cuboidal, except for t1e proximal end of the duct 

(i. mm) where it is stratified cuboidal like the urethral 

epithelium. ithin the urethral wall, smooth and striated 
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muscle a1on, with collagenous connective tissue surrounds 

the duct. 

7. Utriculus prostaticus 

In sectioned material the utriculus prostaticus is 

a simple, vertical slit along the median crest of the 

colliculus seminalis. Along most of its length it is 

open to the urethra and near its anterior end, the slit 

is branched so that in cross section it forms a "Y'-shaped 

figure with the stem opening to the urethra (plate 7, 

fig. 38). The utriculus is lined by a stratified cubai- 

dal epithelium three or four cells in thickness; an eosin- 

ophilic secretion appearing in some parts of the lumen 

may be of vesicular gland origin. Necrotic cell residues, 

presumably of utricular origin, are scattered in this 

secretion. 

8. Urethra arid Penis 

The urethra is cast into the shape of a "Z". It 

continues straight from the neck of the bladder through 

the pelvic ring and then turns abruptly f orward for about 

one-half the length of the penis with the distal one-half 
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bending posteriorly (in tl1e flaccid condition). 

At the neck of the bladder, the urethral epithellum 

is transitional like that of the bladder linin. That 

portion of the epithelium extending from the neck of the 

bladder to a point well within the glans is stratified 

cuboidal or columnar three or four cells thick, except 

for that covering the colliculus seminalis where it 

attains a height of five or six cells. In the glans the 

epithelium transforms into a stratified squamous type with 

marked keratinization. 

The lamina propria from the bladder to the colliculus 

consists of collagenous connective tissue and elastic 

fibers and is well developed and surrounded by a thick 

layer of longitudinally oriented smooth muscle. A thick 

layer of circular striated muscle fibers lies outside the 

longitudinal layer, and is open and flared anteriorly to 

receive the urethra, vasa deferentia, and vesicular and 

prostate gland ducts, which open Into the urethra upon 

a prominent mound, the colliculus seminalis. Among the 

ducts the colliculus is composed of collagenous connective 

tissue and smooth muscle mostly longitudinally arranged. 

The connective tissue becomes more loose anteriorly along 

the ducts and grades into an areolar type. Elastic fibers 

* All terms of orientation reflect the embryonic and phy- 
letic origin of the penis, which extends straight caudad 
as an elaboration from the floor of the cloaca. 
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occur in several dense bundles runnin; longitudinally 

among the various ducts. 

The connective tissue lamina of the urethra, from 

the colliculus to the openths of the bulbo-urethral 

glands is very vascular, and is mostly cellular close 

to the epithelium but more fibrous near the muscular 

layer. Peripheral to this is a well developed layer of 

longitudinal smooth muscle with a few circular fibers 

outside. The lon4tudinal coat thins distally, while the 

circular layer thickens. Outside of the smooth muscle 

layers in turn, is a thick layer of striated fibers with 

variable orientation. Many elastic fibers and nerve 

trunks are found both in the striated muscle and In the 

peripheral adventitla. Coarse reticular fibers form a 

dense network, not only beneath the epithelium, but also 

among the muscle cells of the smooth and striated coats 

mentioned above. 

As tle urethra emerges from the pelvic ring, it 

receives ventrally, the two ducts from the bulbo-urethral 

glands. Just beyond this level, the corpora cavernosa 

which originate from the pelvic girdle, become inserted 

within the penis. These ventrally placed corpora are 

composed of heavy bundles of smooth muscle, mostly longi- 

tudinal, and extend distally to the base of the glans 

penis. Soon after meeting in the midline, they fuse as 



one body, but the distal one-half inch is again paired. 

The erectile tissue is ensheathed by a very heavy tunica 

albuginea of collagenous fibers, circularly placed; bands 

of this extend into the erectile tissue irregularly from 

all sides. Outside the circular collagenous fibers lies 

a layer of mostly longitudinal connective tissue fibers 

(plate 8, fis. )4). This dense tunica albuginea grades 

peripherally Into a loose adventitia of areolar connec- 

tive tissue containing many blood vessels, nerves, and 

some fat cells. 

Some elastic fibers occur in the corpora cavernosa 

penis mostly around the blood spaces and in the colla- 

genous tunica albuginea, outside of which are two dense 

bundles of elastic fibers, one on each side of the ventral 

midline. etIcular fibers are associated with the smooth 

muscle fiber area; they also surround the vascular spaces 

(plate 7, fig. 39). 

The united corpora cavernosa penis form a unit which 

is largest proximally; this unit extends laterally around 

the dorsally placed corpus cavernosum urethrae, but dis- 

tally it becomes smaller and more circular in outline. 

It extends distally as far as the glans where it splits 

into its two components, one member embracing either side 

of the proximal part of the baculum. These members ex- 

tend about one-half inch along the length of the baculum 
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continuous with the tunica albuginea. The baculum has a 

proximal portion of bone iL'. to 18 mm in length; its dis- 

tal cone of hyaline cartilage extends into the tip of the 

glans and is covered by a perichondrium continuous with 

the above mentioned periosteum. The widest part of the 

baculum lies at the level of the posterior limits of the 

corpora cavernosa penis, and contains a marrow cavity 

with both fat and blood cell elements. 
The urethra lies near the true dorsal surface of the 

penis except in the glans where it swings ventrally to 

lie along the dorsal aspect of the baculum. The urethral 

orifice on the dorsal side of the glans tip is subterminal 

by one-fourth inch (plate 8, fig. L4). 

The corpus cavernosum urethrae is small along the 

penile shaft but enlarges distally to farm the bulk of the 

glans. Proximally, the thickest part of the cavernous 

tissue and associated longitudinal smooth muscle lies on 

the dorsal aspect of the urethra, but distally, this bi- 

furcates and moves to the lateral aspects of the urethra. 

The circular smooth muscle is more definite around 

the penile urethra than elsewhere. The collagonous 

fibers near the urethral epithelium are mostly longitu- 

dina? while similar fIbers immediately peripheral are 

circular. 



Elastic f ïbers, mostly longitudinal, are very abun- 

dant in the corpus cavernosum urethrae of the penile 

shaft; the finest of these are found in the lamina pro- 

pria around the urethral epithelium, the thickest in the 

cavernous tissue. A few are found also in the tunica 

albuginea. 

In the glans the cavernous tissue of the corpus 

cavernosurn urethrae splits into four rods of erectile 

tissue. Of these, two larde cavernous bodies occupy 

positions a little dorsal and lateral to the urethra; 

two smaller rods are dorsal and medial to the larger ones. 

Blood vessels in this erectile tissue have thick muscular 

walls. A number of anastomosin vascular sinuses lined 

by endothelium occupy most of this erectile substance. 

The walls of the blood sinuses are closely surrounded by 

dense collagenous tissue while the rest of the erectile 

body is made up of very spongy collagenous connective 

tissue accommodating many tiny channels among the fibers. 

A few strands of smooth muscle can be found in the two 

small, dorsal bodies but not in the larger ones except 

in the walls of definite arteries and veins (plate 7, 

fig. LO). 

Most of the glans substance exclusive of the erec- 

tile bodies is of extremely loose collagenous tissue 

bearing large fluid spaces lined by an attenuated 



endothelium. 

Libere are very dense concentrations of elastic tlssi. 

in the glans penis, most of lt surrounding the vascular 

spaces in the erectile bodies (plate 7, fig. 14). 

The skin of both penis and prepuce bears a very 

thick, keratinized, stratified squamous epithelium with 

that of the prepuce slightly thinner than that of the 

glans (plato 7, fig. LO). This epithelium consists of 

the usual skin strata (germinativum, spinosum, granu- 

losum, lucidum, and corneum) and is produced Into many 

fine spines covering the glans except for its tip (one- 

fourth inch) and for the narrow, median dorsal raphe 

(plate 7, fig. L.2). The spines are less numerous ante- 

riorly and disappear at a level about one and one-half 

inches from the tip of the penis. At this level the skin 

is reflected over the glans to form the prepuce which is 

devoid of spines. In the flaccid condition, a deep pock- 

et of infolded spinous skin extends anteriorly within the 

substance of the glans, immediately dorsal to the urethra 

(plate 8, fig. LJ4.). 

A thick lamina propria of dense collagenous connec- 

tive tissue underlies the epithelium of both glans and 

prepuce; a thin layer of circularly placed smooth muscle 

fibers occurs midway in this layer. The lamina is highly 

vascular and is well supplied with nerves and occasional 
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corpuscles of Vater-Pacini. The lamina contains also 

many coarse elastic fibers. 

A very dense network of reticular fibers, continuous 

with the collagenous fibers of the lamina, underlies the 

epithelium of both glans and prepuce, and a few fibers 

are also found along the course of smooth muscle cells. 
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SUMMARY AND CONCLUSIONS 

1 Th general histology of the male and female 

reproductive systems of Myocastor coypus is described. 

2. The ovary is typical of eutherian mammals with 

a massive cortex and limited medulla. 

3. Corpors hernorrhagica are formed after ovulation, 

an5 accessory corpora lutea are present in the pregnancy 

ovary in addition to the corpora lutea of pregnancy. 

L.. Elements of the rete ovarii and epoophoron have 

been identified. 

. The oviduct consists of four distinct regIons: 

the intramural portion, isthmus, ampulla and fimbriated 

funnel. 

6. The uterine epithelium is simple cuboidal to 

columnar and is continuous with that of the uterine 

glands. 

7. In estrLs and pregnancy, the simple squamous 

vaginal epithelium becomes progressively converted into 

a tali, mucus-secreting type. 

8. A small conical clitoris possessing a cartliagi- 

nous baculum is found on the ventral wall of the urethra. 

9. Poorly developed structures regarded as pro- 

bably the greater or lesser vestibular gland, or both, 

are described; Skene's ducts were not found in nutria. 

10. The female tissues were stained for connective 
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tissue elements: elastic, coulaEenous and reticular. All 

three types are found ifl the oviduct, uterus, vagins and 

urethra. Elastic fibers are lackin in the ovary, except 

in the walls of blood vessels, hut collagenous and reticu- 
lar are present. 

11. The adult testis exhibits a typical mammalian 

active seminifercus epithelium with occasional inactive 

tubules and much interstitial gland tissue. 
12. The ductuli efferentos, five or six in number, 

are composed of an irregular psoudostratified ciliated 

epithelium surrounded by loose collagenous connective 

tissue. 
13. The epididym5.s is composed of a partially cil- 

tated caput, a noncliatod corpus, and a cilIated cauda 

epididymidla. Simple vesicular spaces occur in the epi- 

thelium of the lower corpus region. 

iL.. The ductus deferens possesses a pseudostrati- 
fled ciliated epithelium and a thick musculature; no 

ampulla is developed. 

lS. The coagulating glands are branched tubular 
and exhibit both secretIng and stora:e regions. 

16. The vesicular glands are branched tubular; the 

simple columnar epitheliurn secretes a highly eosino- 

philic substance. 

17. The bulbo-urethral glands are of the compound 
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tubulo-.alveolar type. 

18. The penis is composed of fused, ventrally- 

pl&ced corpora cvernos penis and e dore1 corpus cay- 

ernosurn urethrae. The former consists of smooth muscle 

bundles and vascular spaces surrounded by a heavy tunica 

albuinea of collagenous tissue. The corpus cavernosuni 

urethrae surrounds the urethra, is largely fibrous, very 

vascular, and comprises the bulk of the glans penis. 

19. A beculurr of both bone and cartilage Is present 

in the glans penis at the posterior tip of the corpora 

cavernosa penis, ventral to the urethra. 

20. ElastIc, coliagenous and reticular fibers are 

abundant In the male nutria reproductive system. Elastic 

fibers are very dense in the glans penis but sparse ifl 

the testis, accessory glands and anterior urethra regions. 

Eeticular fibers are numerous immediately adjacent to 

epithelial surfaces and are also intermixed with muscle 

fibers. 
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LIST OF ABBREVIATIONS 

a, accessory corpus luteum 
af, atretic follicle 
b, blood 

bb, hong portion of baculurn 
C, coagulating gland duct opening 

ob, cartilaginous portion of baculurn 
cp, corpus cavernosum penis 
Cu, corpus cavernosurn urethrae 
d, ductus deferens opening 
e, erectile body 

op, epithelial pouch 
i, interstitisi cells 

it, inactive seminiferous tubule 
1, lumen 

le, luteal cells 
p, prepuce 
r, rete testis 
s, miniferous tubule 

st, striated muscle 
t, tubulus rectus 

ta, tunica albuginea 
u, utriculus prostatious 
u, uterine gland 
ur, urethra 
y, vacuole v, vesicular gland duct opening 

Vs, vesicular space 
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EXPLANATION OF PLATES 

Plate I 

Figure 1. Section throuh the periphery of the ovary 
showing an early secondary follicle in contact with the 
tunica albuginea. Two primordial follicles may also be 
seen. X160. 

Figure 2. Early antral follicle. X120. 

Figure 3. Antral follicle with the primary oocyte in 
the metaphase stage of maturation division. X200. 

Figure L. Same follicle as in fig. 3 under higher mag- 
nification. Note division figures in the granulosum. 
X)4-Oo. 

Figure 5. Nearly mature Graafian follicle. X300. 

Figure 6. Portion of an antral follicle with a Call- 
Exner body in the granulosum. xi6o. 

Plate II 

Figure 7. Corpus hemorrhagicum. X30. 

Figure 8. Corpus luteum of pregnancy, and an accessory 
corpus luteuni. X12. 

Figure 9. Portion near the center of a corpus luteuin of 
pregnancy showing fibrous central core (upper left). X200. 

Figure 10. Center of a corpus luteum of pregnancy show- 
Ing reticular fibers in the central core. xto. 

Figure 11. Corpus luteum atreticuin (central figure). 
Note antral cavity remnant and granulosa cells in the 
center. XtO. 

Figure 12. Reticular fibers of a corpus luteum atreti- 
curn. XlOO. 
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Plate III 

Figure 13. Reticular fibers near the periphery of the 
ovary, and In an atretic early follicle. xi6o. 

Figure 1. Atretic antral follicle showing disinte- 
grating cumulus and granulosum. X40. 

Figure 15. Atretic antral follicle with segmented ovum. 
xos 

Figuro i6. Epithelium and collaenous matt of the fim- 

briated funnel of the oviduct. Note the dark, compressed 
cells among the others and the dark-staining cilia at the 

apices of the epithelial cells. X)4.00. 

Figure 17. Cross section through the ampulla of the ovi- 

duct, stained for collagenous fibers. XlOO. 

Figure 18. Cross section through the isthmus of the ovi- 

duct. X100. 

Plate IV 

Figure 19. Longitudinal section through the non-pregnant 
uterus showing opening of a uterine gland (arrow). x80. 

Figure 20. Longitudinal section through the cervico- 
uterine junction. Cervix epithelium is tall, mucus- 
secreting columnar. Note uterine glands near the uterine 
epithelium. X80. 

Figure 21. Longitudinal section through ari estrous uterus 
(#t4) showing great development of the glandular region 
leaving only a narrow lumen. X12. 

Figure 22. Cross section through a pregnant uterus show- 
Ing vascular loops and ridges. x80. 

Figure 23. Cross section through a non-pregnancy vagina 
showing a portion of the vaginal lumen and some of the 

solid epithelial outgrowths. The surface epithelium is 
stratified squamous. xLo. 

Figure 2L. Cross section through an estrous vagina (1/Ii-) 

showing partial development of columnar, mucus-secreting 
epithelium. x80. 



Plate V 

Figure 25. Cross section of a pregnancy vagina (5) 
showing full development of the mucus-secreting epithe- 
hum. xao. 

Figure 26. Section through the vestibular gland rudi- 
ment. X12. 

Figuro 27. Portions of the seminiferous tubules of the 

testis. X80. 

Figure 28. Enlargement of seminiferous epithelium of 

the testis. X160. 

Figure 29. High magnification photomicrograph of the 

interstitial cells of the testis. Note the many vacuoles. 
X388. 

Figure 30. Longitudinal section of a portion of the 

testis showing the connection of a seminiferous tubule 
with the rete testis via a short tubulus rectus. X200. 

Plate VI 

Figure 31. Portion of the testis including the tunica 
albuginea and inactive seminiferous tubules. X200. 

Figure 32. Cross section through a portion of the lower 
corpus epididymis (filled with spermatozoa) 8howing sev- 
oral vesicular spaces in the epithelium. X200. 

1igure 33. Cross section through the ductus deferens, 
the lumen of which is packed with spermatozoa. Xt10. 

Figure 3i. Cross section through a portion of the 
vesicular gland showing the folded epithelium and the 
thick muscular wall. X200. 

Figure 3. Section through a portion of the coagulating 
gland showing one tubule with highly folded, actively 
secreting epithelium (upper left) and one or two tubules 
showing little folded, relatively inactive epithelium. 
X30. 

Figure 36. higher magnification of a section of coagu- 
lating gland with actively secretin(; epithelium. xL00. 



Plate VII 

Figure 37. Section through a portion of the bulbo- 
urethral gland. X200. 

Figure 38. Cross section through the colliculus semin- 
aus showing utriculus prostaticus, openings of ductus 
cleferens, openings of vesicular gland ducts, and openings 
of coaulating gland ducts. Ventral side is uppermost. 
xioi. 

Figure 39. Cross section through a portion of one of the 
corpora cavernosa penis showing reticular fibers coursing 
among the smooth muscle cells. Darkly stained colla- 
genous fibers of the tunica albuginea are to the right. 
X200. 

Figure LEO. Cross section of a portion of the glans show- 
ing the erectile bodies, urethra, and prepuce. X2L1. 

Figure 14. Cross section of erectile tissue in the glans 
penis stained for elastic fibers. X100. 

Figure L12. Section through the epidermis of the glans 
penis showing a spine. X80. 

Plate VIII 

Figure L3. A sagital section through the urinary papilla 
of the female nutria. Dorsal side is uppermost. About 
lox. 

Figure 4. Lateral view of the posterior portion of the 
penis (upper) and cross section diagrams of the penis 
(lower) corresponding to the sections indicated by let- 
ters. Cut edge of the prepuce (p) is shown in the upper 
diagram. Dorsal side is uppermost. Lateral view about 
2X, and cross sections about 3X. 



' 

4' ,'. 

I; 

PLATE I 

t e, 

4. 
p .. 

1 

. 
4 

"ø" 

,'p-.. .;t:("' -v-a ,'; 
;. ,. 
'J 

5 

i 
6 

-. $we.-, p., 
.- 

te-. 

) 



PLATE 2 

M 

. 

2 i 'j;,; .J%:b s ;Ib'tt,, 

% 

L 

V 

2 :. 



13 

PLATE 3 

¿'14 

, 1 ! ' 

' 

't'N; 
' 14 - 

'k' 'ÄS» - 

,I &rL - _________ 

.4 I7_ 

l6 

4 

f18 -. 



PLATE 4 
9. 

e 
I 

- 

20 ' . 19 

A 

L 

2 I ' -. - 

y 

23 SS' 

I - 

22 

' 

': 

. 

: 

S Ç' 

.; 

.-. 7àN' i fr : 

J 
e 

24 t. 



I
.
 

-
.
 -
-
 

,
.
.
 

4
 

l
.
 

Q
 Ç
 4
&
 

h
 

P
L
A
T
 

p
_
_
_
_
_
 

2
6
!
 

-
 

.
;
k
'
 1
J
 

:
ì
:
a
s
 
f
Ç
v
'
 

4
1
J
l
b
 

.
 4
 

.
 

i
 

2
.
1
d
!
.
 

'
 

'
 .
 

:
 

r
4
.
G
p
 

;
.
.
 
t
 

.
 

S
1
ç
,
;
Ñ
4
»
 
'
;
?
:
 
-
_
:
 

.
 

.
.
 

.
 

.
k
 

£
4
4
'
1
i
p
.
 

s
 

-
:
 
'
.
 

t
 

.
 

I
 

'
t
.
 

.
.
 

i
r
2
 
'
'
 

.
'
 

V
,
 

-
r
.
 

i
 

'
 

,
.
j
.
4
.
 

I
 

.
 

1
,
-
 

'
 

.
 

'
 

.
 

-
 

.
 

a
'
 
'
'
 

.
-
 

P
b
4
b
 

.
 

.
 

'
 

-
'
.
*
'
 
%
,
'
 

'
 

;
,
_
_
 

.
;
 

.
 

.
 

.
'
l
l
 

p
 

.
.
 

s
 

,
 

.
 

.
 

p
-
.
.
 

.
 
-
 

2
9
.
.
 

V
Ò
,
a
1
 

'
 



31 

/TA 

PLATE 6. 

I 

33 

e. 

w 

.. 

h 
b, 

3 
4# I, 

t' 

36 



PLATE 7 
$ UR 

: 
% 

: 

G 

; 
r ( I ' 

,:Pi'311;: 
/C 

. 

T 

-ST 
38 ' 

:- ' 

/E\ 

i.:' 
j 

39 
pp 

is;; 

. 

yI 



:AWiii: 

L k 

-N- - __.,,,t,l.sD.0.1MNDMNMßNMMMMDa 
I_1_ ____øß - - L 

i. d 4fø y4 I 
(DDIVMNDI*.. 

: L 

h 
, . t , 

è 


