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The reproductive traets in woassls (Deanesly, 194l4),
minks (Hanason, 19473 Inders, 1952) and wolverines (Wright
and Rausch, 195%) do not a1ffer greatly from that of the
gonarslized carnivore or Mustelid type.

Baradbash-Nikiforov {léh,?) states that the ovaries in
sea otters are lenticulate DPLENS , lymg with their posterior
adges adjacent to the oviduct funnels, Pearson (1952) said
the uterns in the sea otter is bipariite like other
ear.niwmav: whereas 1t is bleormuste in river otters (Lutra
¢anadenslis) (Hamilton and Endle, 1964).

Robinson (191£) atates that in ferrets and in the
ferret-pole cat hybrid the ovarisa sre irregular, covold,
aamiaaeméany longer than dorso-ventrally. Tho ovary of
the left side sz a whole 13 larger than that of the right
side, but this 1z of no importance, Tanake {1962) said that
the difference in plze of the left and the right ovaries in
66 dogs, wes atatistieally insignificant (P 0,08),

The shape snd the slize of the ovaries vary in different
animels and during the different periocdes of the estrous
eycle, The ovaries are ovold in ferrets {Robinson, 1918),
flattened in stosts {Deanesly, 1935), besn shaped in minks
and goats (Hansson, 1973 Enders, 19523 Harrison, 1948),

lenticulate or compresssd oval in sea otters {Barabashe
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Nikiforov, 19473 Pearson, 1952), ovold in Rocky Mountain
pikas (Duke, 1952), end almond shaped in porecupines
(Mossman and Judas, 1949),

Tho ovaries are smaller in size during the snestrus
period than during estrus or pregnency Iin the ferret snd
forret-yole cat hyhpid (Robinson, 1918; Hemilton end Could,
1940), in cat (Poster and Hiraw, 1935), in rot (Long and
Bvans, 1922), in wessel {Desnesly, 194L), in stost (Dosnesly,
1935), In nink (Mders, 1952; Hznason, 1947), ané in Rocky
Mountein pika (Duke, 1952).

Loeb (1911) esteblished that the eyelic changes in
guinea pig ovaries correspond to the cyelic changes tsking
plece in the uterine mucosa, Long and Ivans {1922) stete
that the estrous cycle 1s characterized by reguler, periodically
cowordinated histocloglesl chenges in every portion of the
reproductive tract of the rat,

Desnesly (194);) stetes that the ovary of woasel 1z
small, compact &nd generally enlasrges during the breeding
scason, owing to the dovelopment of the follleles end
corpora muh This phenomenon in general holda true for
the ferret {Robinson, 1918; Hawmilton and Could, 1919), mink
{Bnders, 1952), rat {long eand Dvens, 1622), guinee pig
{Losd, 1911}, Rocky Mountsin pika (Duke, 1952}, and many

other mamaels,



Ovapian Hlstology

Robinson {1918) states that the cortex and medulla in
ferrets snd ferrot-polecat hybrids sre aharply defined, The
ecortex 1s surrounded by the germinal epithelium, internal to
which 15 a definite tunice elbuginea., The interstitial tissue
18 the main mass of the cortex., The tunica albuginea hes
spindle shaped cells and fibrils, The medulls is reticular
in eharscter and 1t $a continuous with the extraneritonesl
connective tissue at the hilum. Mainland (1928) observed
in ferrets gwdarinite narrow band of tuniea albuginea lying
close to the germinal epithelium, Hamilton and Gould (1940)
noticed a thick cortex and small medulls in the resting
ferret ovary, The epithelium of the ovary is thickened
here and there, and the thickened portions project for some
distance into the cortex,

Hansson (1947) observed in mink s well developed
tunica albuginea from which ccnnective tissue lamellae ran
into the cortex and divided 1t into irregular columns and
nests, civing it & labyrinthine appeesrance., The medulls 1is
eonfined to the parts around the hilus of the overy like
that of the ferret (Robinaon, 1918), end it is highly
vaseulsrized in the sexual period, FEnders (1952) aaid
that the germinal eplitheliwm is simple cuboideal, strongly
basoprhllic with scanty cytoplasm, The main mass of the
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covered by a continuous sheet which 1s usually & single
layer of cuboidal or low columnar epitheliwms and which

invests bhoth the smooth and lobed contourss

Subesurface Crypts or Folds

Harrison and Mathews (1951) reviewed the literature on
this subject, They astate that the formation of orypts is a
phenomenon by no means restricted to a few species, They are
found in a&ll Pinnipeds and many Fissipeds, besides other
unrelated mamals, The evidence indlcates that crypt fore
mation can be induced by the injection of gonadotrophin or
estrogenic substances into ferrets. The ferretts ovary
ordinarily does not exhibit marked crypts formation; of
eourse, occasional clefts have been found in pregnant
animels, The terms cleft and crypt may be defined as
followst

l. A crypt 1s a hcllow tubular or slit like invagina-
tion of the germinal eypithelium, which penetrates into and
passes through the tunice zlbugines,

2+ A cleft simply subdivides the cortex and the
tuniea aldbuginea and follows fits contour,

They discussed sube-surface crypt formation in the
cortex of mammalian ovarlies to a considerable extent, The
covering germinal epithelium often invaginates into the

sub jacent tunica slbuginea to form small folds, pits or
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appear to be related to the reproductive sctivities of seals,
Harriscn and Mathews (1951) noticed the eyelical phenomenon
of crypt formetion in Pinnepedia, which might be associated
with the estrous eycle, Harrison (1962) indicated that the
significance of eryptes and their connections with the intre-
ovarian tubules are difficult to essess. The subsurface
erypts in fur seals are invaginations of the germinal
epithelium which encapsulates the ovary in e single celled
layer (Craig, 1964). Thoy extend in tubular networks
through and parellel with the tunies albuginea, Smaller

branches extend into the tunieca znd form rounded diverticuls,

Follicular CGrowth

Brambell (1928) has given a detalled description of the
relationship between the ovum growth and the follicle
growth in mice, He divided the growth of follicles into
two phases,

In the first phase the ovum grows rapidly until almost
edult size, while the follicle increases only slowly in size,

In the second phase the ovum remeins practically
stationary in size, although the follicle grows rapidly
chiefly by enlargement of the liquor filled antrum snd by
the formation of the theca interna,

Subsequently the relationships between ovum and
folliele growth have been studied in rate (Parkes, 1931),
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recorded in most of the marmals aoc far studled,

Origin of the Zona Pellucida

There are two theories regarding the origin of the gona
pellucida which have been debated for & long time,

The ovum forms the gona pellucida, This has been
supported by many workers such as Beneden (18803 quoted by
Hartman, 1926), O'Donoghue (1912), Hartman (1926) and
Mainland (1928),

The follicle cells form the zone pellucida, This view
hes also been supported by many workers such as Waldeyer,
Retzius (1870, 1912, quoted by Chiquoine, 1960), Van der
Stricht (1923), and Chiquoine (1960), On the bsais of
the observations in the immature ovarlieas of the rats,
guinea pigs, hamsters and cats, Chiquoine (1960) states that
the zona pellucida iz formed by the activity of the
follicular cells,

A tl‘&l&_&_

The literature on the atretic follicles and atresis,
which is extensive, has been reviewed several times (Asami,
19203 Clark, 19233 Branca, 1925; Athias, 19203 Garde, 19303
Harman and Kirgis, 19383 Kingsbury, 1939; Brembell, 1956 and
Ingrem, 1962), In the present review atresis will be

considered as representing the process or processes, wherebdy
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in the discus proligerous cells., These have an increased
amount of chromatin meterial when compared to cells of
normal follicles. In the completely atretle follicle of the
guinea pig, much connective tissue ié sesn. Stafford et al.
{1942) said that the first changes in the follieles marked
for atresia were the absence of mitotie figures in the
folliculer spithelium snd the thecal cella, The degenerated
granulosa cells became detached from the follicular wall and
floated in the antrum {Ingrem, 1962).

Clark {1923) sald that the sarliest stages of the

degenerations were not visible easily.

Ovum 8z the Site of Initiesl Atresis

Bonnet (1899, quoted by Ingram, 1962) said thet
divisions in the ova wers the signs of degenersation. This
view 3s also supported by Engle (1927) and Stockard and
Papanicolaou (1917). In the puinas plg the atretic ova
degenerate before the formation of the polar bodies (Stoeckard
and Papanicolaou, 1917), Pincus and Engman (1937) said that
the nuclel of atretic primordlal cooytes contained masses of
dense granules. The first sim of atresias in the ovum of
the Béeky Mountain pika is the achromatic condition of the
nuecleua, which finally disappears {Duke, 1952); whereas the
first indication of atresia in the veslcular follicles is

karyorrhexis of the granulosa cells, Clark {(1923) states















3
membrana zrenulosa. Among the ecarlier supporters are
Pfluger, Waldeyer, Call and Exner, Scbotta (1863, 1870, 1878
and 1896 reepectively; all quoted by Srambell, 1956),
8oboila (1896, quoted by Corner, 1921) eicarly demons truted
that the grenulosa cells of the fcllicle took a very
impertant part in the formstion of the lutesal cells, while
the theea interna wers used up in the produetion of the
connec tive tiasﬁs retlculum, Corner (1921) slso suprorted
this view,

Marshail (1903) observed that the cannective tissue
elements of the corpus luteum in the shesep were supplied,
not only by the ingrowth from the theca interna, but also by
the theca sxterna. This has slso besen observed by Crailg
(19644) in the fur seal. The luteal ocells are formed from
the granulosa cslls, wherees the theca interna supplies the
connective tlasues and the blocd vessels to the corpus
luteum {Hsmmnﬁﬁ, 1927). Corner {1932) suggested that the
comective tissue: trabesulae in the corpus luteum of the
pockst gopher srose from the theos in%erns. Dewson {iGHI)
noticed in catsthat the thece interna cells persisted and
eveniually appeared as the marginel sepis of the corpus
luteun,

Robinson (1918} said that the theca interna t:ck no
part In the formation of the connective tissue reticulum,

whiech appeared in the corpus luteum; on the contrary it was
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eJected from the folliesle at the time of the rupture,

Marshall (1904) stated that in the ferret the lutein
cells were formed from the follicular epithelium as suggested
by Sobotta, The granulosa origin of ths luteal cells has
been observed in the gulnes pig (loed, 1911), the cow
(Harmond, 1927), the pig (Corner, 1915, 1919, 1921, 1943),
the mouse and the rabbit (Deenesly, 1939}, the pocket gopher
{Moasman, 1937), end the mink {Honasen, 1947; Westman, 1929,
quated by Hansson, 19473 Moasman, 1946; and Harrison,

1949 snd 1962).

Westman (1929, quoted by Hansaon, 1947) showed that
when the entire granulosa layer wan removed from a folllcle,
no corpus luteum wss formed and there was no pregnancy
reaction in the uterus, When a remmant of granulosa layer
wag left in thn fniiinle, & partial corpus luiteun wea formed,
and a oorreesponding reaction in the uterine mucocn was
observed, Hence the granulesa layer forms the luteal
tissue, which in turn is the site of progesterons sacretion,

Mossman (1937) noticed Qifficulty in separating the
theeca interna and the granulésa cells, during the formation
of the corpus luteum in the pocket gopher, He states that
the lutein cells of %he corpus luteum, which degenerate near
the term of the pregnancy, are Jderived from ths follicular
epithsalium, The lutein cells are separsted by the trabeculsae

of vascular connective tissues which grew in them from the
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theca interna., There las no evliience that the lutein gland
cellz are derived from the theca Interna.

Corner, in s series of papers (1915, 1919, 1921, 1948)
has dealt with the development of the corpora lutea in the
pige He supporis the granuloss origin of the lutein cells,
He noticed the preaence 6? the 'theca lutein cells', first
&t the periphery and later in tho corpus luteum., The theca
luteln cella are smeller thsan ths luteal cellsz, Corner (1932)
alsc reviewed the varying roles s the theca Iinterna . and the
granulosa cella in the establishwent of the sorpus luteum,.

Harrison (1948, 1962) states that in the Eutherian
mamrals the granulosa cells become transformed into the
lutesl cella of the corpus luteum, The fate of theeca interna
cells is not yet clear although it may persist among
lutesinized cells of the corpus luteum of certsin species.

The observationa of Harrison, Corner and Dawson correszpond to
the davexapmwﬁt of the scorpus luteum of the fur sesl (Craig,
1964).

The Membrans Cranuloss snd Thees Intarna Origin of ths
Luteal Ce

Sohron (1862, quoted by Corner, 1915) states thet doth
the membrana granuless snd the theca interna layers of the
follicle form luteln cells, This hasz been supported by Rabl
(1898, quoted by Cormer, 1915), Van der Strieht (1912, guoted
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by Corner, 1915}, Loeb {19n6), Pedarson (1951), and lLeach
(196n).

Padergon (1951) sald that hoth the thecn interns and the
ranulosn #&113 tranaformed into the tyric2l lutein eslls of
the rat, Leach (1960) zlso noted the dusl origin of the
lutein cells in the striped situnlk,

¥alone (1957) used histochenical methods to show the
dual origin of the lutein cells in the slbino rat,

Struetire of the Corpus Luteum

The histogenasis of the corpus lutewan has been reviswed
saveral times (Marshall, 19103 Corner, 1915, 1919; Pratt,
19353 Harrison, 1948, 19623 and Brambell, 1956). The atudy
of the corpora lutea ¢sn be roughly divided into four
cetegories,

Corpus Luteum of Owvulstion

Corner (1915) =ald that the corpus lutsum of ovulation
lacked regularity of structure in the luteal cells, and had
large fat vacucles, He Alstinguished three stages of the
corpus luteum, such a&s ths formation, maturity and
retrogression, Yayer (1011, quotsd by Corner, 1915) haed
recognized proliferation and vascularirzation of the corpus

1utems ag the formative atages,

Robinson (1918) said that the ruptured follicles redistend,
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The involution of the corpus luteum after partus hes not been
studied. In mink,

Evens and Cole (1931) observed that the luteal cells in
& fresh corpus luteum sre in 1§r§gu1ar columna, which often
constitute sn open lace-work unllike any other ovarian
structures, The luteal cells are compact In late estrous,.
The luteal cells in the ferret are large and polyhedral,
about 60 miera in diameter (Hobinson, 1918). The luteal
cells in the dog acquire fine fat droplets. During satrus,
they are supported on a stroms of the connective tissues and
the capillaries (Mulligan, 1942), Corner (1915) found
irregularity in the structure of the corpus luteum., The
luteal cells in sesls are spherical, oval or polygonal in
shape (Harrison et al., 1952). This was alsc noted by
Craig (1964), Hansson {1947) stetes that the histologicel
pleture of the corpus luteum varies somewhat from body to
body of the corpus and within a body from periphery to the
center,

Robinson (1918) said that the sise of the corpora lutea
veried greatly in the same and in different ferrets, The
size and the state of development of the corpora lutea in
mink are relsted to the length of the day rather than to
the age (Enders, 1952), The corpora lutea of the ovulation
are smell, HBrambell (1956) states that the aize of the cornus

Juteum 1s relsted to the size of the (raafisn follicle from
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oorpora lutea of ovulstiion are smaller then those of
pregnancy in the mouse and in the stoat (Deanesly, 1930,
1935), In mink the corpora lutes of ovuletion sre smallep
than those of pregnaney {(Enders, 1952). FProvest (1962)
sald that the corpora lutea of ovulation in the beaver are
indiatingulshable during the formetive stages from the
true corpors lutea of the prepnancy.

Loeb {1911) stetes that the corpus lvuteum of pregnency
difrerg frcom the ordinary corpus luteum.sndthe presence of e
well functioning corpus luteum inhibits ovuletion in the
guinen pige The corpora lutea of ovulation markedly differs
in size und histologleal appesrances from those of the spring
pregnencies in the stoat (Deanesly, 19L:3).

Corner {1915) ncticed the regularity In the structure of
the lutein ecellss They sre rounded and of uniforn size
‘having vesicular nuclei rich in ahramatin; The luteal cslls
are large and funetionsl during pregnaney in the ferret
(Hamsrond end Marshell, 1939), Peromyscus (Brown and Conaway,
196L,)., These cells in the cat have fine end umiform
vacuolution with eccenirically loceted nuelel {Dawaon,

1541)e The luteal aaila in the weasel (Wright, 1942) are
like those of the cst (Dawson, 1941). The vacuoles in the

Juteal cells heve been described for Gule and the weansel,
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after the poste-psrtum ovulation, The corpore lutes during
the delay also show retrogressive slgns, In the female
otter, two sets of corpora lutea are present, one set of
the lactation, which is regreasing and the other set of the
freshly ovulated corpora lutea (Hamilton and Eadle, 196}4).
This indiertes that the adult female exhibits & post-partum
estrus. In the event of post-parturitiensl pregneney,
corpors lutea of the preceding gestestion period degenerate
rapidly to eorpora slbicantia in Peromyscus (Brown and
Conaway, 196L),

Harmond and ¥Marshall (1939) noticed that ecorpora lutea
of ferrets did not remain lerge during sueckling, as had been
described for the rat (Long and Evans, 1922), but regressed
rapidly 1ike those of the rabbit (Hsmmond and Mershall,
1925), In Peromysecus the lutein cells in eerly lectation
appesr normal end secretory (Brown and Conaway, 1964).

In badgere, corpora lutea degenerate rapldly during
lgctation (Harrison and Neal, 1956). After parturition the
luteal cells loss is rapid end the connsctive tissues scon
predominete the corpus of the fur seal (Craig, 1964).

Dawson (1941) states that in the sat during post-partum
involution, there is & fetty infiltration of the lutezl
cells, which merks the end of the functionrl sctivity
period of the gland, The veacuolea in the lutesl cells

mostly disappear in the corpora lutea of lactation (Dawson,
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1946)e There 1z a conaidersble reconstitution of the
eytoplaam, with nc reduction in the cell eize; whereaze in
corpora lutea of lectation a gradusl reduction in cell size
ia noticed., Feel and Harrison (1958) ssid that involuticnary
changee in the corpore of the bdbadger involved shrinkege,
fragmentetion and heevy vecuolation of the luteal cells,
Nucle!l beccme pycnotie znd this s followed by invasion
with connective tiseus and small round leucocytes,

Brambell (1956) concludes that In many species the
retrogressive processes are essentielly similar, whether the
corpore lutea are of ovulailon, peeudopregneney, pregnancy or
lactation, The firat ztege of retrogression is marked by
fatty degeneration in the lutesl cells, followed by vacuola-
tion, shrinkage and the dissppearance of luteal cells,

Corpus Albicens

The formation of corpus alblcens from the corpus luteim
has been mentioned by many worksrs, espeeially those who have
studied the atructure of the latter, The systemstic studies
have been teken up recently by Joel end Foraker (1959, 1960),

Loeb (1911) said that the degeneration of the corpus
luteum starts in 1ts periphery snud .roceads to the ceonter,
The connective tissue in the cortex and the periphery
becomes hyaline and forms e relatively prominent part

enclosing a small number of vecuolar cells, Long and Evans


















51
polynuclear ova and polynuclesr follieles, Bouln and
Bouin (1900) observed as many ag 10 egze in = single folliele
of the dog's ovary, Mainland {1928) sald thet in ferrets
the pluriovular follicles were much more frequent in
immature aninsls than in adultas, He found 14 eges in &
pluriovular follicle of a ferret, but d41d not $:n§ nature
pluriovular fellicles,

Tha Anownlar Follielaes

The anovulsr folllcles have becn deserided i{n the
overies of bats (Ven Beneden, 1880, gquoted by Mainland,
1928), opossum, dog, monkey (League end Hertmen, 1925), and
skunk (Leach and Conaway, 1963). League and Hartmen
(1925) said that these alweys degenerate, Leech and
Conaway {1963) atste that the ove may degenerate without
the degeneration of the follicular granuloss cellas, which
remain as anovular medullary cords. When the entire
folliele degenerates which is the usual case in skunk, the
theosl Interstitial glund 1s formed and 1t enntributes o
the mase of the medullary Interstitial tissue,

Intarstitial Tigasve

The literatures on the interatitial tissue in mammaslie
is extensive and has beon reviewed several timeas (Fopeff,

1911 Heasmussen, 1918; Kingsbury, 1914; Athias, 1920;
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cells may constitute the 'Oagirogen producing c¢ell aystem of
the ovary', (Palack, 1959, juoted by Eckstein, 1962),
Palack also indioated that the cholestsrol content of both
the thecs interna and interstitial cells 13 gonadotropalcally
regalsted and appears to be correlated with the secration of
the estrogon. Leach (1960) said that in the astriped skunk
the Interatitlal tiocsue development showed a syclic rasponse,
whieh !s poslilvely correlated with the folllisle grawfh.
Mossman (1937) sald that the interstitlal tissue has unkmowa
function., Claeceson and Millarp (1947) sadd that the
Interatitial ¢olls ere ooncerned with satrogen secretion,
The interstitial cells and the theca interna may Punction
Indepaendantly,.

Mulligan (1942) oeid that the interstitisl cells in
tho dog are prominent during anestrus, The resting ovary of
the ferret hss well developed interstitie)l cells {Hamilton
and Gould, 1940). Desnesly (1935) states that the interw
stitial cells In stost reach thelir maximum growth in the
post-lactation period, It seems that they shrink and
degenerate in large numbers just before the breeding season
and during the preymency, During lactation in wolverines
the interstitial cells form the nmain wess in the ovories,
ctherwise they are conalderadly regressed (Wright and
Rausch, 1955).

Pobinseon {1910) ststes thet the animals which ovulate
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following insemination sush &s cat and ferret, the interstitiel
tiasue forms a prepondersnt part of the cortex, In the
sponitanecus ovulators suchh as hunan, monkeys, mares, assos,
pigs and Daayurus, the interztitial tissue 1s elther
ahaant or prasent in small guantities and is not glanduler,
Patzelt {1955, quoted by Herrison, 1962) vmintains that
wild oarnivoraes {wild cat, fox) exhiblt more sxtensiva
interetitial cell davelopment than do the danestic unimals,
Holmstrom (1929, quoted by Heansson, 1947} said that the
intarstitial tissue 1s present chiefly in the lower foms
of mamals, which have non-perliodic ovulaticon., Rasmussen
{1918) indlecatnd that the review of earlier literature
showsd that hypertrophy of the interstitial eells during rut
and Pregnancy WES COMION,

Rasmuszen {1918) asald that regression of interstitial
cells was sffeeted by o decrssse in slze rnd number of the
cellns, The Interstitisl scells undergo changes in size and
in oytologicel characteristies during the eatrous cvele and
pregnsney (Harrison, 1962}, These changes ere such as to
sugpest tha® they are 2% least, at some time, secretory
olements, Herrison and Neal (1956) found that the cortiesl
Interatitial tissues pass through « distinet series of
eytologloal chanpes during the unimplanted pexﬂited in the
badger. Histochemical techniques suggest that they are
ective during this perliod,
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and rat tranaformed into iInteratitial sella., ¥Fost of the
interstitial gland tissuves are derived from the Jdegenersting
folliele of the theecs interns of the porcupine ovary
(Mossman and Judes, 1949). The interstitial tissues in the
stost (Deanesly, 1935) snd wolverine (Wright snd Rausech,
1955) are developed Trom the theca of the atrstic follicles,
Mozeman (1946) eonecluded shat the interstitisl gland
develops in most mamasls from the theca Interna of atpetio
follliclea. -

Wilkerson (1926) sgreed with sémma (1995) and
Kingsbury (1914) thet the interstitial cells revert to
their origzinal stroma eslls apparently by the procesa of
dedifferentiation, They also noticed intermediate atsges
of dedifferentiation, Kingsbury {1939) suggested that
there was a phonomencn of degenseration and regeneration in
ths interstitial cells, Stafford and Mosmasen {1945} sald
that occasionally ths interstitial ocslls may revert to
fibroblastas, They state that the cells forming thecs
interna of developing follicles ariszse from the sdjscent
stroma and they might transform inteo interatitial) cells,
The interstitiesl cells might possess the capacity of
reverting again to the connective tissue type., The process
1s apparently not of degeneration or regeneration as

suggested by Kingsbury (1929),
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indicate that the theoa interna oslls of the maturing follicles
are glendular tissues and they are involved in the production
of estrogen (Moasman, 19373 Corner, 1938} Dempaey and
Bassett, 194,33 Deane, 1952; and Nishizuks, 1954, quoted by
Harrison, 1962). '

Granulosa Cgi;g

The membrana gﬁanulosa cells of the multilayered
follicles are small, polygonal or cuboidal with zrenulap
cytoplaem and densely stained nuclei (Harrison, 1962).
Robinsen (1918) ebs&rvad mitosis frequentiy during folliculsr
growth, Lane and Davis (1939) supported Robinson,

Pearson and Enders (1943), Zvens and Cole (1931), and
Mulligen (1942) obsarved marked foldings in the granulosa
layer of the mature follicles, The folds of granulosa
inveginste into the antrum and contain commective tissue
and bloocd vessels from the theoal plexua. Deane {1952)
described the growth changes in the granuloss of rsts, He
alsc gave the eytological detrils of the granulosa cells,
Enigge and Loathem (1956) described the growth changes in
hams ters,

The Bursa Overii

Agduhr (1927), Aldem (1942), Enders (1952), and Franchi

ot al, (1962} reviewed the literature on the bursa ovarii,
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In some marmals ovarles may be enclosed in a paritoneel
cnyaula {the overian bursa) which may or may not comuunicete
with the soelomic covity, through s slit,

Trevernius (182L, quoted by Enders, 1952), wWsber 1826,
quoted by Enders, 1952) and Hartman (1932) seid that the
ovaries in Mustelidae are enclosed in an ovarisn bursa,
Weber (1826, quoted from Robinaon, 1887) described the
avnr&#u bursas completely shut off from the abdominel
cavity in Lutrs vulgaris end Muntela putorius., The tube and
the eornu uterd! did not open directly into the burge as
shown by Treviranus (182}, quoted by Enderg, 1952) in
Mustele foina. §h¢ ovarian bursa when it completely encloses
~ the ovary §r¢ventz lozr of ove intc the perltoneal cavity
and insures thelr rapid paseage through the oviduct (Robin=-
son, 1887). Socbetta (quoted by Hartman, 1939) said that in
kborstory rodents the fluid in the ovarian capsule served to
carry the ove Iinto the I{nfundidulum, Fischel (191L, guoted
by Alden, 1942) stetes that the contraction of the smooth
mascle present in the capsule compresses the perioverial
fluid and thus a2id in the tranafer of the ova to the oviduct,
Wwestmen {1926) concluded that the presence of the bursa
enclosing the ovary wss not sssentisl for the transit of the
ovum in rabbit,

gerhardt (1904, gquoted by Kellozg, 1941) sald thet the

bursa overice in weagels, wolves and shrews ers ineompleta,
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the davelopment of the buraa ovarii and development of the
finbrise of the oviduct. The animels with well developed
bupga ovaril, l.8s, nink, miece, dogs, rate, gulnea pigs, and
rebblts, have slightly developed flubriae, while animalas
with slightly developed bursa ovarii such as apes, cows,
mares, and sows, have well developed fimbrise (Hansson, 1947).

Agduhr (1927) said that in mouse the thickness of the
wall of bursa ovaril varlsd et differsnt places, Dorsslly
and csudelly 1t ia bhicker and musculsr, The histological
structure of the bursel well shouws changes cormected with -
the sctivity of the genital spparatus. Thias has alsc bean
notieed in rat (Xellogg, 1941) and mink {Enders, 1952).
Kellog: {1941) zeid thet the periovariasl sac is a double
layer of mesothellium ocmpletely surrounding the overy and
contain uith;n its cavity the opening of the oviduct,
 Enders (1952) said that the periovarial ssc in mink consists
of thicker inner and thirmer outer layer of the mesothelfum
and & layer of ¢onneciive tlasue. Both laysrs are geparated
at svery place except st the hilus, The adipose tissue
sround the hilus of the burss is meximum in {he fall and
minimm during estrus,

The Oviducs
Snyder (1924), Agdvhr (1927), RKellogg (1941), Alden
(1942) and Brembell (1958) reviewed the literature., The
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spithelial mucosa of the oviduct shows eyolic changes whieh
are correlated with the sexual cycle (Sehaffar, 19083
Kats, 19113 Troscaer, 1917, all quoted by 3nyder, 1924;
Moreaux, 1999, 1913)e Thess changes havs boen reperted in
8 wide variciy of animala such as the rabblit, guinea pig,
mouse (Allen, 1922), mink (Hansson, 1947 Enders, 1952),
rat (Long and Evens, 1922), mouse (Agdunr, 19273 Espinasse,
1935), sow (Snyder, 1923), nan (Sayder, 192}, stost
(Peanesly, 1935), and weasel {Deanesly, 194ii).

Snyder (1923) said that the perlodic changes in the
oviduct of tue sow involve the hnigh%vof the epltheliwm,
the nusleus and the fluid conteat of the stroma., Pregnancy
inhiblts ovelic altermaationa in the tubes of sow and
man (8nyder, 1924).

Active cilla were seen at all stages of the cycle.
The ¢yolio veriation of the oviducts in man is closely
essociated (during the mensirual cyele) ﬁith the altoru-
tion in the endomeiriwa (Snyder, 1924). The fallopian
tube enlerges in the weasels as eairua approaches and
gradually regresses after ovulation (Deanesly, 19:4).

This is also true in the stoat (Deanesly, 1935). Hafes
(1963) states that the mursmmlian uterine tube undergoes
profound changes in hilstology and secretory sciivity during
the different phacea of the reproductive eycle.

Marshall (1904) sald thai tne oviduect in the ferret
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Eapinesse (1935) subdivided the oviduct of the mouse
into three parts, 1.0., the fimbriated funnel, the azmpulla
with ellieted eplthelial cells (which show nuclear dlsplace=
ment), and the iethmus, which heg non-ciliated secretory
¢olls without any sizn of the nuclesr displscement, BSeaides
the ciliated and non-cilizted cellz thin dense cellas, so-
called "Peg Colls” are found batwesn the lightsr ones.
The non-ciliated cells probably form the majority of the so0-
called "Pep Cells™ and show a phenomencn of nuclear Alge
placement., FPromnel {1896, guoted by Snyder, 1924) said that
the fglloplan tudbes sre lined with a eingle layered
epitheliwme consiating of niliated cells and none-ci{liated
cella, Oages {1904, quoted by Alden, 192) reported that the
cillsted colle are mmerous in the infundibular and ampuller
reglon of the oviduets, while in other parts thers is
columar epithellium,

Alden (1942) subdivided the oviduot of rat into |}
parts such ss the infundibulum with 1ts fimbrise, the
di1lated ampulla, the narrow isthmus, and the intramural
portion of the isthmus as QGScrih@d for larger mamaals by
Huber {1915)., He could not demonatrate clearly cyelle
changes in the histologlcal ploture of the oviducte The
histological atructure of the oviduct is 1llke that of the
mouse (Agduhr, 1927).

Hansson (1947) noticed columer cells of the ovidust
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which have basophilie nuclel during the snestrus veriod of
the mink, The lumen of the oviduet fe complately filled
with secretions during proestrus snd sstrus, PFollowing
ovilation deoresszd secretion was noticed,

Bloom snd Fawestt (1962) descridbed the etructure of
the mavmelian cviduct, The wall e?‘ the oviduet consiste of
& mucous membrene, & muscular layer and sxtermal serscus
coat. The mucous membrane in the smpulla is thick and forms
highly branched folds, The epi theiim ia & simple columnar
type, which mey appear pasudosiratified. The lsmina propria
has thin Pibers end numercous fusiform or sngular eelle,

Thare i3 no trus musculsris mucossa,

The Tubo-Utsrine Jujotion

Anderson {1928) and Les (1928) studied the tubo-uterine
Jumetion in mwmwls, |

Biaschofr (1862, quoted by lLees, 1923) described the
gradusl tranzition of tube and uterus in the guinea pig,.
He did not note any mucomal fold st this point, Valve-like
folds guerd the tubo-uterine junction in the mouse (Allen,
1922). Humerous foldas were obaecrved in ths guinsa »ig by
Kolly (1927)e. Lee {1928) obssrved numerous polyp~like folds
&t the tubsl oatium of the rabbit, The tube jolined the
cornua of the uterus obliguely in the non.pregnant cat, dog,
mouse and rabblit whereas in the rat and guinea pig the tube
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Junction (during the follicular phase) is brought s«bout by
edems in the horn's wall,

Anderson (1928) recognised three distinet sanatomical
patterns in the utero-tubsl junction of mammala,

1., The first 1s charruterized by tortuous lsthmus
and wide lumen, found only in Marsuplials,

2¢ All the Monodelphla with bicornuate uteri have an
isthmus part either straight or tortuous with thick muscular
walls and & narrow lumsn,

3s In all mammals with the simplex tvpe uterus the
tube joina the uterine cavity.

The Cervix

The literature on the structure of the cervix and the
corpus uterus of the famlly Mustelidse is scanty,

Tatarian (1962) treced the historical sspects of the
cervix dating hack to the 1l6th B.C, in the "Papyrus Eberas”,

Hansson (1947) states that in mink the cervical canal
opens into the vagina on a somewhat dorsally projecting
pepille. Harrison et al., (1952) said that the cervix in the
seal projects on a prominent dome. In the monkey the dorsal
fornix of the cervix is deeper than the ventral while the
external orifice of the cervix is obligque in relation to
the axis of the vagine (8andys and Zuckerman, 1938), Enders
(1952) sald that in mink the external orifice of the cervix

is a trensverse slit, where the ventral fornix is far desper
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than the dorsal fornix, trsnavarse fold (which 13 small
in anestrus and enlarged in estrus) of the vaginal wall
covers much of the dorssl lip. The cervical canal is
stralight and simple, During estrus and pregnency dboth the
dorsel and ventral fornices despen snd the infra-vaginal
protruding segnent of the cervix i3 greatly flexed, so that
the canal i{s bent at right angles to the antero-posterior
axis, snd the opening of the cervix is directed ventrally
'1nstoad of noateriorly. At parturition the cervical cansl
is once agaln stralght,

Corner (1921) obaarved mitotic figures in the cervix
during estrus of sows, Grant (193}) described the histoe
logleal shenges occurring in the epithalium of the ewe,
Desnesly (1535) siastes that the cervical canal in the stoat
13 lined by the uterine endometirium almost to the vaginal
opening, Hamilton and Oould (1947) noticed eyclic variation
in the siructure of the cervix, During anestrus the
epithelium in the cervix is low cubiecal, This begomes
columnar and later paeudo~stratified until it 1s about 6.8
layers in thicknegs during the sstrus pesried of the ferret,

Hamilton and Gould (1949) state that the lumen of the
fused horns 1s continued into the aervix, which is 'multi-
diverticular' and invaginated into the upper part of the
vagina, Pearson (1952) said that the luming of the two

horng of the sea otter are aeparated by & membrane, so that
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there i3 a eommon uterins and cerviesl canal only for
20 mm, The fusion of the horns to the tip of ths cervix

meagured ahout 85 mn,

The Uterus

Eckstein and Zuekerman {1956) sald thﬂt the uterine
changes which oceur during the eatrous ¢ycle vary from
anpsolesn to mpecles, In genaral there is 2 phase of glandulsr
proliferation during proestrus snd estrus, when the Grasfisn
follicles are maturingg snd a phase of aeeretbry differentia-
tion during metestrus (or pseudopregnancy), when the corpora
lutea are present,

The ¢yclie changes in the uterus have been observed in
2 wide variety of animals guch as the dog (Friedlander, 1870
quoted by Fekstein and Zuckerman, 19563 Marshall and Jolly,
19963 Retterer, 18923 Evans and Cole, 1931 and Mulligen,
1942), in the stoat (Desnesly, 1935), in the weasel (Desnealy,
19444), in the ferret (Marshall, 19043 Hammond and Marshall,
19303 H11) end Parkes, 1933; end Hamilton and Oould, 1940),
in the eat (Dawaon and Kenstors, 194L), in the mink {Hansson,
1947), in the sow (Corner, 1921), in the rat (Long and
Evans, 1922), in the ruines plig (Stockard snd Papsnicoleou,
1917; Loed, 191lL), in whelea (Mathews, 1948), in the seal
(Herrigon gt al., 1952) snd the bsdger (Harrison end Weal,
1956),
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(Merahell, 1904), In the fur sea) the musele layers are
thin snd are composed of sparse eytoplasm {Cralg, 196L).
Voszels ere vregreszed, The mucosal eplithelium 18 insctive

snd glends are atruight.

The Period of Growth (Prosstrus)

Marshnll (190l) cbserved mitotle figures in the
nueslei of stromal cells of the ferret's utearus during
proeatrus yvet 1t had no marked changes in the epithelial
1ining when compered te that of the anestrus snimel,
It 1s gintlar in the case of dogs (Evans and Cole, 1931) and
cats (Dawson and Kosters, 19i4). Hamilton and Could (1940)
noticed low columar apithblium, but hypertrophied glands and
thick oedanatous submucoss in the ferret. In the period
of degenerstion (Proestrua) as reported by Marshall (1904)
there 1z & slight breakdown of the epithelium and stroma of

the farret,

Marshall (1904) said thet the uterine cavity during
sstrus !z relastively large and hes a complete utarine
epithelium, Harmond and Marshall (1939) noticed columner
eplthelium mucosal folds and an osdematous stroms in the
ferret, H1ll and Parkes (1933) reported about the well-

daveloped uterine glends and the ocedemetous stroma of the
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ferret, Hamilton and Gould (1940) agreed with Hill and
Parkes (1933) and Hamnond and Marshall (1947) in regsrds
to the uterine structures,

Retterer (1892) observed the growth of the endometrium
in dogs preceeding estrus (Evens and Cole, 1931)., This has
sinece been found to be & regular occurrence in all apecies,
Evans and Cole (19}1) s8id that in estrus the dog uterus ie
like that of the proestrus ferret (Marshall, 1904)., They
noted mitotic figures in the ﬁtarinc gland during metestrus,
In the cat, estrus is marked by hypertrophy of the epithelium,
which may appear pseudogtratified (Dawson and Kosters, 194l).
The maximum growth of the corpus luteum coineides with the
growth of the endometrium preceeding fmplantation, Nesl and
Harrison (1958) sald that the mucosa in badger ias thick
during estrus, The uterus during pregnancy and pseudo=~
pregneney are alike (Hasmmond end Marshall, 1930), The glands
are straight. The columnar epithelilsl cells sre 'palissade
type', with centrally located nuclel, The glands become
colled and seeretory at the time of pregnaney in the badger,
Hemilton and Esdie (1964) state that the uterine horns in the
river otter st the first estrus are 3 mm. in diswmeter and
50 mm, in length, In the multipsrous femsle, which had
recently ovulated, the horns measured 12 mm, in dlameter
and 99 wm, in length,

Hamlett (1932) saild that the uterine mucoss in the

badger showed no influence of the corpus luteum during the



80
unimplanted period., 7The lumen was expanded at the site of
the blastocyst, The uterus has straight glands like that
of anestrus during the delay in badgoraltﬂurriaen and Neal,
1959), The stroma is celluler and non~oedematous, There ia
a recession of glands during delayed implentation in asesls
(Harrison st al., 1952),

Aumiond and Marshall (1939) state that the uterus of
the lactating ferret is rathar lang and flattensd in outline,
In the dog meerophagea are moat asvident during nrosstrus
snd following narturition, and leaat obvious in nregnaney
(Mulligan, 1942), The glsndular snd submueosel changes are
1ike those found In othsr animals. Neal and Harrison (1958)
said that the horns in the poat partum dbadger sxhidbit
swellinzs at the placental sites,

Deansesly (1935) szaid that uterine ahsnges in the stoat,
during estrous, pPragnaney, paRrons, nonparous, snd poste
partum stages are 1ike those of the f erret, GJenerally lLebé
endomatrial folda sre present., Ths uterine opithellium im
wveasels (Deanasly, 1944) resembled that of the skoat and
ferret, The glands increasze snormously in size and form a
labyrinthine complex during implant«tion in the fur seal
{Cralg, 1964). Deanesly (194}) 4ivided the uteri in the
weagel into parous and non parous zroups om the basls af the

prasenea or ahgenoe of tha fidrosed hlond vessels, She then
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belonging to the family Mustelidse are reviewed here,

Fries (1880, quoted by Neal and Harrison, 1958) was
the first %o notice the unimplanted blagtocysis In the
badger. Hamlett (1932) said that the blastoeysts in badger
are completely guiescent during the delay which was zlso
supported by Neal and Harrison (1958). This 1s also true in
mink (Enders and Pearson, 1946; Enders, 1952), Notini (1948,
quoted by Harrison and Neal, 1956) sald that the blastooysts
show some evidence of slow but steady incresase in size,.

Robinson (190l ) noticed that the blastoeysts in the
ferret differentiate into the inner cell mass and the
trophoblestic ectoderm, which has polygonal cells with
eircular nuclei (Robinson, 1893). The zona pellucida is
uniformly thin, In the germinal ares the nuclei are large
and closely pscked, The trophoblastic cells are greatly
attenuated in the badger (Hamlett, 1932). The inner cell
mess 18 amall and undifferentiated into the germ layers,
Hamilton (1934) zaild that the trophoblast in the ferret has
a single layer of flattened cells which cover the inner
cell mass. The disappesrance of the covering trophoblast
taktos place relatively early in the ferret, The blastocyst
in the marten (Marshall and Enders, 1942) 1s like that of
the ferret and badger, but the zona pellucide is conspicuous
and c¢ollapsed possibly due to the preservation. The blastoe

cysts of the long-talled wessel, short-tailed weasel and
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warten (Wright, 1942), fisher (Fnders and Pearson, 1943},
wolverine (Wright end Rausch, 195%) and stoat (Deanesly,
1943), are 1ike thet of the ferret and badger. Hamilton and
Badle (1%96L) sz1ld that tho blastocyst In the otter was semie
transparent and had an inner cell mass and the outer
trophoblzaset,

The size of the blastoeysts varles in different animala,
It hes an average diameter of 378 wmicra in the long-tailed
weasel, 318 micra in the short-tailed wessel and }iN9 micra
in the marten, The zona pelluclds 18 much thicker in the
fisher (Enders and Pearson, 1943; Eadle end Hamilton, 1958)

than in the weasel,

The Irner (sl Mass

The number of cells in the inner cell mass varies in
different animals of the same species and in Aifferent
apecles, Cell number depends on the developmental stages of
the blestoeyst., The cells in the inner cell masz have beon
reported as from 46 to 55 in the badger (Hamlett, 1932),
798 to 807 1n the fisher (Enders and Pearson, 1943), 28 to
16, in the mink (Enders, 1952), 313 to 393 in the marten
(Marshall and Enders, 1942) except & few which had 508 to
589 sells, possibly an indication of the active blastooyst,
and 147 o 151 in weasels (Wright, 1942), The wolverine
blastocyat has more cells in the inner cell mass than the

marten,
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The Fetus

The literature containg no detaliled description of sea
otter embryos, Brandt (1865, quoted by Barsbash-Nikiforov,
1547) described the fur color of a 310 mm. long embryo,.
Allen (1910, quoted by Barabash-Nikiforov, 1947) said that a
newborn sea otter 1is about 380 mm, long. Baresbash-Nikiforov
(1947) strtes that the anatomical characteristies of the
sea otter can be described sketchily due to the absence of
detailed data in the literature, He described the hair
eolor, body eurvatures, tall, eyes and earas of four embryos,
measuring 45 mm,, 90 mm., 139 m-, and 190 ma, in length,
Avparently he described the intemal anatomy of the largest
fetus, The overiez are lenticulate with oviduct at the
posterior edges of the ovary, WNormally the sea otter has
one cub, although two embryos have been found in the uterus
(Barabash«Nikiforoy, 1947). Snow (1910, quoted by Barabashe
Nikiforov, 1947) observed a female with two cubs, Figher
(1940) said that the young sea otter birth is about 380 mm,
in lenpth and thus supported Allen (1910, quoted by Barabashe
Hikiforov, 1947). Pearson (1952) noticed a L&l 'm, long fetus
of the sea otter which had 82 mm, long tail and it was near
birth, Sea otters usually bear but one young st & time, a
chargcteristie in common with nearly all other merine

ma-mels rather than other Mustelids (Asdell, 1946),



88
Cegtatlion

The gestation period in some cernivores has been greatly
complicated by the delay in the implantation} it could be
divided into two distinet pericds, i1.8., one of true gesta«
tion and pgrowth of the implanted blastocyst and the other of
the delay in the unimplanted stege of the blagtoeyst, where
the latter remains quiescent, It seems that the actual
period of growth of the blestoeyst in most of the ecarnivores,
is rather short,

Ceatatiun in the Mustelids have been reported as 103
days in the pine martem (Cooks, 1990), §2 davs in the ferret
(Cocks, 1891, quoted by Deanmesly, 1935), LN«42 deys in the
ferretepolecet hybrid (Harting, 18913 Coeks, 1891, both
quoted by Deanesly, 1935), 0«75 days in the mink (Hansson,
19473 Pearson and Enders, 19443 and Enders, 1952), }0e5S
days in the Meles (Pischer, 1931 and Hamlett, 1932), 61
days in the Buropean otter (Cocks, 1881), 61.67 davs in the
striped skunk (Leach, 1960), 50«55 days in the stoat (Watzks,
1940, quoted by Hanason, 1947; Desnealy, 1935),

Enders and Peerson (1543) eaid that the fisher has
rifty-one woeks totsl gestation period, This has also been
supported by Laberee (1941) and Hall (1942), Barabashe-
¥ikiferov (1947) stetes that the gestetion period in the seae
otter is about eight to nine months, Observations in
captivity supported this., Lensink (1960) states that the















CHAPYBR IV
RESULTS

I. BUB~-ADULT SEA COTIER

Qvary

The ovary of the subeadult ssa otter is el ther emocoth
or lohulated, It is covered by & single layer of cuboidal
or low columnser germinal eplithelium, The covering epithelium
inveginates into the subjacent tunica albuginea to form
shallow erypts. The crypis &re unhranched and simple, The
tuniea slbugines is & narrow band of oollagenous fibers
gituated under the germinal epithelium, Connective tissue
lamellae leave the tuniece at right angles and divide the
cortex into irregular columms and nests giving a labyrinthine
appesrence, Tho lamellse converge in the medulle where they
blend with the medullary connective tissues (Plate I,

Figure 1),

The immature ovary has large numbere of undifferentiated
oocytes and small follliclse in the cortex. Small medullary
follicles occasionally are aseen, Many of the small follicles
are atretic, There 13 a small amount of interstitial cells,
usuelly arcund atretic follicles and sometimes in the stroma,

- The ovary 1s relatively avascular and the atroma is abundent,
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throughout the yeer, The smallest ovary was sleven
millimetera long while the largest wes twenty-three millimeters,
The size of the oveary in adult enimals does not vary with
the different periocds of the e¢ycle. Large and small ovaries
have been geen in the anestrus and pregnant animals
(Plate I, Pigures 3, 4 and 53 Plate 1II, Figure 23),

The surfaece of the overy is either smooth or lobulated,
Smooth and lobulated surfeces have been geen in the aneatrus,
estrous and pregnant animsls, Occseionaily a lobule may
contain & lerge folliecle or a corpus luteum giving the
appesrance of the projécting lcbe, The ovarian surface

elevations are freguent in estrous and pregnant animsls,

Germinal Epithellium

The germinal epithelium fz supported on & distinet
basement membrane and invests the contours of the ovary,
whether smooth or lobulated. The cuboidal or low columnar
cells have large elongated vesicular nuclel and distinet
nucleoll,

A multilayered germinsl epithelium has been seen in
animals of different periods. The occurrence of the
multilayered epithelium is common in anestrus, estrous,
pregnunt and post pertum snestrus animals. These multilayered
epithelinl thickenings are not continuous in a given ovary.

The thiekenings project either into the cortex or on the outer
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surface of the ovary., Many ovarlies wers examined for the
outer surface thickenings, Mitosls 1s common at the
thickenings and the resuliing daughter cells are small and
cubolidal, These cells have vesiculsr rounded nuclei instead
of the elongated type &n seen In the single layer germinal
epithelium {Plate II, Figure 16), The germinal eopithelium
at the thickenings &re a proliferating cell laver, Usually
the tunice albugines 1s disrupted at such thickenings,
Proliferation of the germinal epithelimm et Lhe site of
orypt formution has also beem scen, One ovary (62-135) shows
sireaming of the epithelial éalla Into the cortex, whore
the stalning resction of these cells is different from that

of the adjacent stromal cells,

The tuniea albuginea 1s & narrow band composed of
collagenous flbers and counective tissues like that of the
sub-adult overy. 7The tunica 1s occasionally disrupted in the
ovarys In the reglons of wmultilayered germinal epithelium
the loss of the tunica is very apparent (Plate II, Figure 16),
The tunmiea at this point cannot be distinguished from the
ad Jacent stroma, Liko the sub=-adult ovary, the cortex is
divided iato irreguler columms and nesis giving the overy s
labyrinthine eppesrance (Plate I, Figure 3). The formution

of the columms and nests have been seen in the eastrous,
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"zlassy membrane®™ (Plate II, Plgure 1lli), located between the
theea interna and the membrana granulosa, With the resorp-
tion of the follicular elements the "glassy membrane™
thickens and folds back like knotted ribbon, No luteinligzed
atretic folllicles have been cbserved,

In typee I and III follicles of Pincus (1936) the ova
show degensration of the nuclear membrane, Sometimes 1t is
diffiecult to distinguish eurly atretie follieles from normal
follicles, Signs »f atresie in small Graaflan Puillnles
have besn seen in the granuloss and theca c¢ells, where the
nuelel are pyenotie, One ovary (62-13) shows the invasion
of the ovum by the zrenulosaells, Occesionally precocious
antrum formation is seen in amall follicles, The cld
atretlic follicles usually have large amounts of connective
tissue differentiated sround them, The zona pelluclidz is

usually sesn shrunken in theom,

?G;Iovulav ?ollicgg

The occurrence of polyovular follicles seems infrequent.
Some blovulsr, triovular and tetra-ovular primary follicles

have bheon sean,

Corpas A;h;gang

Six ovsries in this group have old corpora albicantia,
Rach has dense collagenous fibers, some flbrodblasts and
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adventisl vessels on the periphery. Three animals hesve two
corpore slbicantia in the same side of the overy., One 1s
larger than the cother (Plate I, Pigure &), The large one is
of the later pregnency, wheress the smaller is apparently
of the previous pregnancy. 8ince nc pups were seen wlth
thege femrler and they were not lacteting, and the
ovaeries were inactive, 1t 1s assumed that the large corpus
alblcang waes at least & yeer old, The old corpus alblcans
1s gredually reduccd and incorporated in the ovary snd

becomes indigtinguishable,

Interstitial Tiasgues

The location and the arrencement of the interstitial
tigsues vary greatly in different animals. In the anesirus
snimal the interstitlial cells are ususlly located in the
cortical reglon and formuz around the involuting follicles,
Often the interstitial csells are grouped into discrete
¢lumpa or masses in the cortex, Animals in this group have
large amounts of interstitial celle,

Mossman (1937) distinguished four types of Interstitial
cellis in the pocket gopher's cvery: (1) the 'granular
type', where the Interatitliel cells are small and irregular,
(2) the ‘large irregular typo!, with vacuolated cells which
have shrumien and pyenotic nuclei, (3) the 'wature type',
where the cells are large polyhedral having vesiculsr nuclei
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and (};) the 'orange G type! interstitial sells, The
interatitial tissues in the present atudy have been grouped
inte the first three typas omiting the orange Gt type,

Grenule> T

The anestrus ovaries have large amo:mts of the Ygranular
type'! interstitial cells, They are adbundant in the cortex
and around the atratie follicles, The cells sra small,
§rrezular having small and rounded nuclel, Thess colls often
form diserete slumps around the atretic follicles and in

the stroma of the ccrtex (Plate 1I, Pigures 12 and 1}),

¥ature Type Interstitiel Colls

Anegtrus overias have swall amovnts of the 'mature
type' interstitisl cells, Only six =f the twenty aneztrus
ovaries have reletivaly more of the mesture type cells then
the sranulaer type (Appendix Table I), These cells are
loceted in the cortex or around the involuting follicles,
The 'granvier type cells'!, differsntieste into the 'mature
type cells! (Plate II, Pigure 12), An etretie folllcle
of one avary (62+134) shows both eranulsr and mature cells,
The meture cells 4ifferentiate mostly from the thecal elements
¢f the atretie fnllicles ard partly from the grenuloss
cells (Plats IY, Pigure 13), The amount of commective

tissues and fibrodblasts 1z lezs arcound the mature interstitial
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pedulle ie smpller &P sgiprcus and pregnent enimels, and larger
in anestrua and peet pertua anestrus enimelg, It contains
most of the vesgels end ccnnective tlassues of the overy

(Plate I, Figure L)

Ovarien Burge

Each overy is enclosed in en covarian bursa, The peri-
ovarian space between the ovury end the peritoneal liring of
‘the burse is distended, The periovarisn sesc consiste
essentially of an inner and an outer leyor of meegothelium
and e cenirel layer of denge connective tissues and vessels,
The ﬁhickanzc of the well of the overisn burss variee &t the
different placez, The buree ig dorsally and caudelly
thioker, The oviduct puzmes beitween the mesothelisl layers
of the burse and penetrztes the inner layer to open into the

periovarial cavity.

Uterus

The uterus of the gsea otier is bipertite (Plate VIII,
Pigure 52), The herns are thin and slender in the asnestrus
animale, The uterus is composed of five layers: the
outermost serosa lever, the longitudinal smooth muscle layer,
the vasoular layer (stratum vasculere), the circular smooth
musele layer, and the mucosa. In a quiescent horn the

muscle layers are thin and composed of cells sperse in
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eytoplasm, The vescvler lsyer iz loceted between the two
nuscle layers end conteins sdventlal vessels, It fs & thin
layer in the anestrus horn (Plete V, FPigure L1},

The endometrium upuslly hss four to six rugae, The
strome 1p ebundent srd mnon osdematous. The mucosal epithelium
consists of cubcidal cells which bhave large central nuclei,
The cellr are tniform in height, The endometrium has
straizht tubular unccoiled glands which are apparently non
aegretory. There are no differences in structure of the two

norMse
Oviduet

The oviduct in the ses otter is Mirmly attached to the
avarien capmnle, Tt loops back and forth over the periphery
of the gapsule betweon the onter end inner layers of the
ovarian bursa, I% extends from the uterus along the
lateral sapeot of the ovary curving sround the anterior end
to pass along the median side, At the posterior pole of the
ovary, the oviduct penetrstes the inner laysr of the
ovarlian buraa and npens in tha periovarial cavity by a tubal
catiwn, The tubal ostiuam is surrounded by ths long fimbriae,
The fimbriae are slender and free in the anestrus sanimals,
Ocoasionally one or two of them swell to form 2 cyet like
structurs (Plate Y, Plgure 10), These oystic siructures

compross the ovary, The oviduct is not frees anywhere, but
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Interstitial Cells in Recently Ovulated Animals

The total amcunt of the interstitial cells comperes with
the amount present in the esirocus ovaries, The ovariea in
the recently ovulated enimals have large smounts of mature
interatitial celle. A typical ovary (62-51) shows differentis-
tion of the mature interatitisl celle from the granulosa
cells of the atretic folllele as well as frum the theecal
olements (Plate 1T, FPigure 13), Greanulosa eell luteiniza-
tion has started and the antrum of the corpus luteum is
very largs, The mature cells do not show degeneration ss
yet and appesr healthy ae seen in the sstrous ovary (Plate
IV, Figure [40). Another ovary (62-22};) shows more luteini~
zation of the zrsnulosa oellz than in the ovary ﬁuﬂbsr
62«51, In the former overy a large percentage of the mature
interstitial cells show vacuolation in the eytoplasm and
pyonotzé nuclel, thus resultling in the formation of the 'large
irregular type' Interstitial celle (Plate III, Filgure 20).
Granular and nature interstitial cells are also present,

The degensration of the mature cells is & rapld process and
is greatly accelerated after the grenuloss cells hLave
pertially luteinized the follicle,

The large amount of mature interstitial cells in the
ovaries (El290 and 62-~F1) suggests a role of these cellss
Prior to ovulation estrogen production by the overy is high.
Folloving ovuletion estrogen production is greatly reduced
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snd this correasponde with the rapid degeneration of the

mneture Interatitial celle,

Corpug Luteum in Animals with Bleatocysts

The ecornora lutea in the animals with blastocyats are
saller than the ones with the implanted embrvos., The number
of the trabeculae in corpora lutea varies betwesn ten and
twenty-eight, These traebeeulase carry the connective tissues,
the thecal elements and the vessels into the corpus luteum,
Each trabecula grows from the periphery of the corpus to the
central poertion of the antrum, The collagencusa fibers and
the fibroblasts raplidly lay down the network of the connective
tissues in the antrum, There is an initisl proliferation of
the vessels in the early ocorpus luteun (Plate I1I, Figure 21),
The pize of antrum varies in different corpora lutea and
may be absent (Plate III, Figure 22),

The luteinized granuloss cells stream tow:rd the center
of the sorpus luteum, This strsaming tekes place along the
network of commective tissues, The luteal cells are
arranced in the 'epithelfal cords', These cords are very
distinet near the trabeculse, The lutesl cells around the
trabeculae are reguler in arrangement, but become irregular
between the trabeculae (Plate III, Figure 25), The epithelial
cerds of the luteal) cells occcasionally extend from the

peripery of the corpus luteum to the center, Usually these
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cords are branchsd and rebranched,

The lutesl cells in the animuls with blaatocyvats very
in size, They are amall in animesls with recent blastocysts
and hypsrtrophied at the time éf implantation, The luteal
cell is polyhedral and has & large basophilie vesicular
nucleus and a central nucleolus, The cytopleam in these
cells is miform and usually nonvacuonlated, The vascue
larity is usually low in the corpora lutes with small
blastocysts, whereas it is greatly increased when the
blastocysts are near implantation, The luteal cells in the
latter case are hypertrophled (Plate III, Pigure 28), These
cells appear to be secretory. The intermsdiate size of
luteal cells (Plate I1II, Pigure 27) indicates progressive
hypertrophy of the amall cells to large luteal calls at the
time of implantation. There iz no diffsrence In the

structure of the luteal cells of the blastocyats except in

thelir zize,

Since the recovery of umimplanted blastocysts s
oxtremsly laborious, no attempt was made to econfirm the
pregenes of unimplanted blastoeyats in most reproductive
tracts. Based upon the morphology of the corpus luteum and
other agpects of the reproductive tracts, forty-four addie

tional animals were classed as in unimplanted atages even
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though blestocvats were not demonetrateds The luteal cells
in these anfnels are comperable to thoge slreeady described
in unimplanted stagea (FPlate III, Figures 25 and 26), Cne
animal (h2-268) has two corpora lutes, one in each ovary,
The lutenl cells are llke the others described in this
EPOUpe

Two of the forty«four animals ware descrided as lectating

in the fleld notes, The reproductive tracts of these two
conform to the unimplanted tracts in all respecis, It msy
be that these represent instances of & post partum estrus,

teratitinl Cells in Animslz with Blastoc

The total amowunt of the interstitisl cellas 1s less than
in the estrous and in the anestrus ovaries, The granular
interstitial cells predominate, The malure cells are usually
looslized around the periphery of the ocorpora lutea, Meny
multinucleate interstitisl cells form discrete masses in the
connactive tissues, The multinucleate cells usually have
two to twelve nuclel, The imterstitial cells in the re-

covered and the unrecovered dlastocyst tracts ere alike.
Uterus An with Bla

The uteri in the animals with recovered bLlastocysts end
in the animals with assumed blastocysts are allke in
structure (Plate V, Figures 4h, 15 and 46). This indicates
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the presence of the blestooysts In thoze tracte in which no
attempt wea umeds to recoever blastorysts,

The muscle layers in these animsls are thioker thar
those of the anestrus horms, The siratum vaseulare occupies
the najor portion of the myometriws, The wmicoss usually has
flve %o elght well developed rugse, The endometirium 13 cone
gested with colled glands. The atroma 1z greatly reduced,
end is oedametous, Usually the glands heve all e¢oluwanar
¢ells where the basal nuclel are rounded or ovals, The
uterine glands on the slde of the blastocyst have slightly
tasller columnar cells than in the aide without the blastocyst
(Appendix Table II). In both the horns cccasionally the
glands open on the wmucosal eplihelium, The surface mucosal
epithelisl cells have cuboldal or low ¢oluymar cells and
elongated nuclel, The epithelial gells of the horn contalning
the bleatocyst are slighily teller then those of the other
horne Two animals (79-56 and 62-41) have blastcoysts ready
to implant, The endometrium can be gubedivided into sn
inner complex zone and an outer spongy zone (Plate V,

Figure h7)e The glands are greatly colled and have an
enlsrged lumen, The stroma is preatly reduced, The horm
1s highly vascularized,

gggstocxsg

Fleven unimplanted blastoeyats were racovered betwsen
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January and September, Nine blestooysts have & thick zona
pellucida, whereas two ere ready to implant, Most of the
blastosysts have ghrunken and brokan zons pellucide (Appendix
Table V), Throee of the blastocyats are osval and have intact
zons pellucida, The size ol these thres blaslocysis vsrles
from 97 miera to 202 micra, It sugpests an inersase in the
size of the blasioeyst during the guiescent reriod,

The blaatoeyst in the sea otter Aifferentiates Into
the inner cell masz and the trophodblastiec ectodera, The
trophoblest layer ls compossd of flattensd cells, closzely
attachod with the zona pslilucida, The inner cell wmeas is
undifferentisted in the blastocyst not ready for the
implantation, The cells in the inner mass are polygonal,
The sona pellueida 1s thick and usually dlfferentiated into
two distinet layers, The cuter layer 1s dense and thin,
whereas the imner layer 1s homogeneous and thick (Plate V,
Pigure L5 and 6). The blastooyst in the horm of 55-1}
shows cell division in the inner cell wmaas, The blaatceysts

near implantation have approximately 570 eells in the inner

cell musgs,

Two animalas with blsstocyets ready to implant have
compact corpora lutea (Plate III, Figure 22). The ovary of
an animal (62-}0) with & recently implented embryo of about
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by connsctlve tissues, ag the luteel cells degenerate
the comnective bissues and fibroblasts replace them, The
presence of the large corpus albloans with degenerested
lutesl sells in an animal accownpanisd yy a V8ry young pup
indicate the rapid resorption of the corpus luteum,

Another animel (60«19) had a pup leas than a week 0ld,
The corpus slbicens 1s large and similar teo that already
descrided above, The centrsl core of the corpus albicang
has & lapge smount of the collagencus [ibera. Luteal
degenerstion and the replacement of the cells have occurred
(Flate II, Figure 18), The zdventiel vezsels are located
around the periphery of the corporsa elbleantlia, Somo capil-
lsries are also present around the degenerating luteal
cells, This ovary has another *stellate scar'! of a corpus
albicsna, The peripheral arrangement of the vessels and the
central collsgendus fibers In the recent as well as the old
corpora albicantia in this group corresponds to the corpora
alblcantia already described in the earlier section, The two
recent gorpora salbicantia show the rapld luteal degeneration
and thelr subsequent transformstion into the 'stellate scar'e
These *atellate scars' graduslly blend with the connective
tlsasues of the ovary.

Uterus

The recent postpartum uteri are ihiecker than those
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claseed as anestrus, The stratum vasculare is well marked
end has many advential vessels, In the recently parturated
animal the mucosal rugee z2re prominent, The horn (Flate V,
Pigure 48) has coiled glands and highly cedamatous stroms.
The gland and the epithelial cells show decrease in the
height of the cellsa., The horn in the older post partum
animal {8 like that of the aneatrus horn,

VII. THE GROWTH OF THE OVUM

In forty randomly selected ovaries, the dismeter of
one hundred follicles &snd ova were measured (Appéndix Table
IV)s The relationship of ovum growth to follicle growth
was plotted on millimeter graph peper (Plate VI, Figure S0),
The growth of the ovum and the folllele is divided
into two phases &s auggaatod by Brambell (1928), In the
first phase the ovum grows repldly until almest the adult
size, while the follicle increases slowly. The full growth
of the ovum is attained before the follicle reaches 200 miera
in diameter (Plate VI, Figure 50), The aire of the ovun
in the follicle lerger than 270 micrs remains reletively
stationary, The ovum 1s approximately 123 micra in diemeter,
In the second phase the folliele grows rapidly, chiefly by
the enlargement of the antrum and by the differentiation of
the thecal elements, The primery follicles are located 4in

the cortex, whereas the growth in the secondary follicles
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tende to bring them ¢loser to the medulla, The presence of
a large Grasfian follicle or a corpus luteum inhibite the
differentistion end the growth of the primary end the
gecondary follicles, Many of these follicles become
atretic in the snestrus, estrus and the pregnant animals,

The follieles in the preaent study have been elasssified
into nine types as sugrested by Pincus and Enzmann (1937).
The follicular growth during the vesiecular stares and the
sntrum formation have zlso been studied as indicated by
Robinaon (1918) in the ferret,

Type One Folllcle

The ovum is suﬁr@undea by a single laysr of flattened
disconnected epithelizl eells, The ova are located in the
cortex elossr to the tunica albuginea (Plate IV, Pigure 32),

Typs Two Follicle

The ovim has a single layer of fellloular c¢ells, These
cells are connected to form & definite cell layer around

the ovum (Plate IV, Figure 33).

Typs Three Tolliecls

A single layer of the ecudoidal cells surrounds the ovum,
These cells are compact, The zona pellucida is observsed for

the firat time, The connective tissuves and stromsl cells
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also show gsome differentiastion from the adjacent stroma, It
marks the beginning of the theeal differentlation, The ovum
hes a large vesiculer eccentric¢ally placed nueleus and =

prominent nucleolus (Plate IV, Figure 34),

Type FPour Folliole

Two vows of cuboldal cells are prasent ercund the
ovum, The inner row mey be completely or incompletely
formed, It indlcates the preoliferstion of the inner cells
from the outer row cells. The folllele is slightly coblong
in shape, instead of the oval shape as observed in the
eerlier types, The ovum shows an incresse in size and volume,
The thecal celle have differentiated from the surrounding
stroma, The theca interns and the theca externa could be
rcughly demarcated (Plate IV, Figure 35),

Ivps Five Follicle

The follicle haa a multilayered layer of cuboidal cells
around the ovum, The oblong folliele showe two poles, wherse
the cuboidal cells are actively proliferating, The cells are
small and have large nuelei, The ovum is surrounded by a
well demarcated zone pellueida, The theea shows furthepr
differentiation of its elements (Plate IV, Figure 36),
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Tvpe Six Folllele

The follicle in this atage shows the formatlion of antra
in the poles, The antra are nsmall in the beginning and
eventually two of them eoaleaéo to fors a lerger antrmm
(rlate IV, Plgure 37). The zona pellucida &3 thiek and
distinet around the ovum., Thes cuboidal cells have inocreased
in number. The antrum has follioular fluid of uniform
taxtﬁro. This foliieular fluid may de ocalled *primary
1fquor raliieulz‘, as indlcated by Rodbinson (1918), The
granulosa and thecsl cells are well marked Iin the follicle,

Iype Seven Folllcle

The geventh stage is usually designatsd as the heginning
of thcqvaaicnlar phase, whioch coincides with the cessation in
the incraase of the ovum size, Tha ovus has a dietinet layer
of the corona rndiata cells, Many sasll antra coalesce to
fora a large antrmm (Plate IV, Pizure 38), in the follicle
except st the cumilus cophorus region, A secondary vacuola-
tion can be noticed in the cumulus oophoruas., These cavities
have follioculer fluid, designatsd as the 'ascondary liquor
follioullt,

e Eight Foll

The ovums 1a suapendsd in the folligle glving an anpearance

of the 'srider web', The corona radlaia cells have fTurther






CHAPTER ¥V
DISCUSSION

The ovaries of one hundred and forty animals were
studied to investigate the reproductive cycle of the sea
otter (Enhydrs lutris). Uteri and oviducts were studied
from representative specimena in different stages of the
reproductive eyn;e. The reproductive tracts were collected
threughout the yesr and thus form an acequate gample to study
the gross and microcsocople structures,

The szea otter ovaries are roughly lenticulate or comprese
aed ovals, They usually have lobulated surfqces, The size
of the ges otter ovary does not very greatly during the
estrous ¢vcle, This i1s contrary to the findings in mink
(Henason, 1947; Enders, 1952), in the ferret (Robinson,

1918; Hamilton and Gould, 1949), end in the weasel (Deanesly,
194}), where the varistions in the size of the ovaries are
greater,

The adult ovary is covered by the germinal epithelium,
as seen in other mammals (Harrison, 1962), The germinal
epithelium cohaisto of & single layer of the cuboidal or
low columnar cells, Occasionally, in local eress multie-
layered germinal epithelial cells project into the cortex or
out from the ovarian surface, Ferrets also have multi-

layered germinal epitheliael cells (Hamilton end Gould, 1940).
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The germinal epitheliws shows active mitosis in these areas
and the tunios albnginoa is usually disorganiged or disrupted,
Occasionally the sub-gurface crypts are lined with multie
layered epithelial celis, The proliferation of the germinal
epithelium indicates the addition of epithelial cells to the
cortex, In the sea otter the formation of the muliilayered
cells apparently is not in response to the eatrogen stimulaw
tion as in some other mammals (Bullough, 1946), since it
occurs throughout all phases of the cycle,

The tuniea aldbugines in the ses otter is ecomposed of
collasenous fibers llke that of the ferret (Robinson, 1918),
and the mink (Hansson, 1947). The cortex is divided into
irregular golumns end nests, giving the overy a labyrinthine
appearance similar to that of the mink (Hansson, 1947). The
cortex and the medulls of the sesn otter do not differ from
other mustelids (Robinsom, 1918; Hansscmn, 1947; Wright and
Reusch, 19:55).

Sub-surface crypta of the asimple and the eomplex types
do not show cyeclie patterns of development in the ovaries
of the sea otter in contrast to the findings in the Pinnipedia
(Herrison and Mathews, 1951), Pearson (1952) called these
sub-gurfece crypts the 'fissures', Sometimes the sea ctter
erypts show budding of 'epitheliel tubes' into the deeper
cortex. The budding shows the gddition of the epithelial

¢lements Into the cortex, sither by the ziresming of cells
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from the erypt or by detaching the *sepithelial tubes' from
the crypts The budding of the crypts has not been reported,
This shows the funcéional uvtility of the erypta, which has
also bsen sugzested by Herrlson and Mathews (1951).

The cocytes have been seen along the corypts or ceccasional-
1y in the lumen, Craig (1964) showed the presence of
oocytes in the eryptic lumen of the fur seal, Mossman
(1938) seid that the surface epithelium encloses surface
coeytes of Erethison dorsatum. Harrison end Mathews (1951)
4id not report the sssocistion of the oocytea with the
orypta,

The sea oilter ovarles show atresia both in the primary
and tne Oraafisn follicles, like those of other mamaals
(Asami, 1920; Clark, 1923; Kingsbury, 1939; Brembell, 1956;
Ingram, 1962: and Craig, 1964)s Atresia in the ses other
is characterized by the formation of the '2lsssy membrane!
s geen in the fur seal (Creig, 1964). The atratic folllcles
do not luteinlize, as do those of the badger (Weal and
Harrison, 1958), The signs of the atresia are seen in the
granuloss and theea c¢elle, besides the ova themselves, as
reported earlier by Asami (1920), Mossman (1937), and Clark
(1923).

The luteal eells in the sea otter's eorpus luteum
degensrate very rapldly after parturition like those of the
cow (Corner, 1921) and the striped skunk (Leach, 1960),
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have uniform ocytoplasm end vesicular nuclel, giving them the
appearance of miniature lutesl eells, The structure of these
cells, and their abundance correlsted with the egtrous ovaries,
and the proeovulatory follicles, suggesta a secretory funce
tion, These cells may secrete eatrogen or allied products,
Herrison (1962) eaid that the interstitial cells undergo
chanzes in the size and the aytologloal characteristics
during estrus and pregnancy. Falack (1959 quoted by Eckatein,
1962) seid that the theoca interna and the interstitial cells
may constitute the esivogen prodvcing cell svstem of the
overy, Recent studies have indicated the c¢close histo-
genetic relationship between ﬁhe theea interna of the
stratic follicles and the interstitial cells (Brambell,
1956), It i{s also considered that both of the systems sare
to aoﬁa extent functionally interchangeable, Clessson and
Hillarp (1947) showed that the interstitial cells ars
eoncerned with estrogen secrelion, The Iinterstitisl cells
and the theca interna may also function indepsndently,

Moat of the mature Intarstitial cells differentiete
from the theca interna of the atretic follicles (Athiss,
1920; and Mossman, 1937), and oecesionally from the granue
losa cells of the atretic follleles (as shown in Plate II,
Pigure 13). Thess cells differentiate from the crsnular
type interatitial cells located around the atretic follicles,
The granulosa and the thecal origin of the interstitial cells
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ovulatory fulliels of the sea oiter is approxluately eight
millimeters in disneter, The primary, seccndary and the
tertiary liquor folliecull mre alao present in tho sea otter
slmilar to the ferret (Robinson, 1918}, Tho sea otiers
have blastocyats throughout the year, which are at the diflerw
ent stages of thelr growth, The smalleat blestocyst 1s 97
micra in dizmoter with 40 cells, wheress the lirgest blagtos
eyst 1s approximately 472 micra in dlamete:r with an estimated
590 cells, This indicabtes the growth of the blastooyst
during the unimplanted stage, also observed by Notini (1948,
quoted by Harrison end Weal, 1956), Completely guisacent
bleatoeyais during delay have beon sesn in the musielids
{Ramlett, 1932; Enders, 1952; and Neal and Harrison, 1958),
The blastocystia differentiate into the inner cell wess and
the trophoblastic layer as im «ll Eutherian mmmauls (Hbsknan.
1937}« Most of the blastocoyste have collapsed snd have
broken zene pellusids, posaibly due to the poor preservation.

The presence of the blastocysts and the corpora lutea
throughout the yesar, indlceies the sbaence of a dfstinet
breeding sesson in the sea otters. This has alsc been
reported by the esrlier workers (Fisher, 1940D; Murie, 194,03
Barabesh-Nikiforov, 1047 and Lensink, 1960), The unimplented
bl&dtacylts indicate thet delayed implantation ccours im the
sea otter, but the delay does not seem to synchromize the
time of birth in the animals, 7This is also supported by
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Lensink (1960)s Ususlly one follicle cvulates at a glven
tine, which 18 fellowed by the delay, lmplantation and the
parturition, Only two animela show the pressnce of one

corpus luteum in sesch ovary,
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in the amount of mature interstitisl cells in the estrous
animals and the decrease in the granular interstitial cells
suggest their possible functions during the folllecular
phase, The mature intersiitial cells may secreie estrogen
or allied producie required by the lerge Grsafien follicles,

The mature interstitisl cells are polygonal in shape,
with uniformly grsnular eytoplasm ené vesicular nuclei,
giving them the appeerance of miniasture luteal cells,

These cells are mostly differentiated from the granuler
interstitlal cells, which are located around the atretie
follicles and partly from the granulosa cells of the

atretiec follicles, Small amounts of the mature Snterstitial
colls ere prezent in pregnant animals,

The meture Interstitial cells become vacuolated and
have pyenotic nucleil in the recently ovulated anlmals,
These cells forwm the large irregular vasuolated type
interstitial oells and are therefore probably nonesecretory,
This may correlate with the decrease of the estrogen in the
ovulated animala, The large vecuolated cells shrink and
redifferentiate into the granular type interstitial colls,

The uterus in the sea otter lg bipartite, The changes
in the mucosal eplithelium and the uterine glends correlate
with the chaniges In the ovarian structures, The endomeirium
hae & complex inner zone and & spongy outer gone in the

pregnant animsls, The eyclic chenges Iin the oviduet corres-
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Flgure $2,

PLATE VIII

Overy, bursa and uterus of an anestrus adult
sea otter, Muscular membrans septum separating
the two uterine horns in the corpuc uterus,

Hote veniral slit-like upening of the cervix.
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PLATE IX

Plgure 53, Ovary, bursas, uterus and vegina of e pregnant
gea otter, Uterus 1a showing fetus, zonary

plzcenta, and the homophsgous orgene
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