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      Sotalia guianensis
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
he rerodctive morholoy of cetaceans is oorly stdied and desite the lare nmber of strandins 
reorts on this sbect are scarce de to access to carcasses mostly in an advanced state of decomosition. he 
resent stdy aimed to describe histoloical characteristics of the female enital tract of aia ianensis in 
order to assist in ftre stdies on the rerodctive bioloy of these animals. emales of different aes from 
strandin events on beaches in northeastern Brazil were sed. raments of all orans were collected and 
rocessed for liht and scannin electron microscoy. istoloical analyses showed that these strctres were 
similar to those fond in terrestrial mammals with some ecliarities sch as the resence of differentiated 
cells in the vlvar sbeidermal layer not described in the literatre on cetaceans. erodctive stdies with 
a morholoical descrition of the female enital orans are etremely imortant since they wold enable a 
better nderstandin of the secies rerodctive hysioloy and assist in the develoment of new strateies 
for the secies conservation.

  emale enital system anatomy histoloy iana dolhin.



he order Cetacea incldes whales dolhins and 
oroises (Berta et al. 2006) animals with distinct 
characteristics sch as rerodctive seasonality 
olyamos behavior (Schaeff 2007) and a relatively 
lon estros cycle when comared to terrestrial 
mammals (Boness 2009).

he rerodctive eriod is related to the 
seasonality for some cetacean secies sch as 
Sotalia Àuviatilis (Best and a Silva 198) and 
occr as a discrete hase toether with other asects 
sch as the resence of food which differs from 
aia ianensis or others matin haens 
simltaneosly to other activities and the breedin 
period is identi¿ed by the appearance of newborns 
close to females (Pomeroy et al 2009).
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he olyamos behavior derives from the lon 
eriod of calf carin conferred eclsively to females. 
In some secies sch as rsis rncas seential 
olyamy occrs i.e. drin the breedin season males 
are associated with a female for a short time then 
leave to ¿nd another receptive female (Schaeff 2007).

Some anatomical and rerodctive asects of 
cetaceans have been stdied throh macroscoic 
analysis (amos et al. 2000 Best and a Silva 198) 
and have determined the rerodctive matrity 
in females by the resence of cors albicans a 
strctre sed to measre the nmber of ovlations 
since they ersist for a lifetime in the ovary in 
most cetacean secies (Berta and Smich 1999). 
Other stdies evalated seal matrity by rowth 
measrin and weihin the onads (Santos et al. 
2001 osas and onteiro-ilho 2002 a Silva et 
al. 2007 Arao et al. 2007 atsmata 2010 Perrin 
and eilly 198 Pomeroy 2011). owever stdies 
reortin the microscoic anatomy of the female 
enital orans are scarce.

aia ianensis is a cetacean from the 
Sborder Odontoceti (toothed whales) (Berta et al. 
2006) commonly called iana dolhin (onteiro-
ilho et al. 2002) or starine dolhin (atson 
1988 ara-ore et al. 2005). Some behavioral 
characteristics of this secies sch as lac of seal 
dimorhism reference for trbid waters and escae 
behavior at human approach, make it dif¿cult to 
access information abot the rerodctive arameters 
sch as matin behavior and rerodction eriod 
(Santos et al. 2001). Althoh considered to be the 
most common dolhin in the Atlantic Ocean its 
conservation stats is considered by ICN as daa 
de¿cient (ICN 201).

iven the need for a reater nderstandin of 
the rerodctive characteristics a morholoical 
descrition of the rerodctive system is of tmost 
imortance for the conservation of cetaceans 
and wold assist to a better nderstandin of the 
rerodctive stats of females stranded on the 
Brazilian coast. hs the resent stdy aimed to 

microscoically evalate enital orans of female 
aia ianensis stranded in the northeastern 
coast of Brazil.

  

or female aia ianensis (a venile and 
three adlts) stranded dead in the state of Serie 
Brazil were evalated. Samles of all female 
enital orans  from the enital slit to the ovaries  
were rovided by ndao amferos Aticos 
(A) and analyzed in Setor de Anatomia dos 
Animais omsticos e Silvestres acldade de 
edicina eterinria e ootecnia niversidade de 
São Paulo – FMVZ/USP. All samples were ¿xed in 
a 10 formalin soltion.

or liht microscoy tisse framents were 
washed in ta water dehydrated diahanized and 
embedded in Paralast. Sections (5-6μm) were 
stained with ematoylin-osin assons richrome 
and Siris-red. hen slides were analyzed by liht 
microscoy (Nion clise -800).

or scannin electron microscoy samles were 
washed in distilled water and dehydrated nder-
rotation dried in a critical oint aarats monted 
on alminm base (stb) sin le carbon and 
covered with old sttin. Imaes were catred by 
a scannin electron microscoe (O 35 P).

All rocedres followed the idelines of the 
thics Committee for the se of Animals at the 
School of eterinary edicine and Animal Science 
at the niversity of So Palo Brazil (Animal 
Bioethics Protocol 2571/2012). Samles were 
collected nder Sisbio Permit n 37369-1.



he intement of the enital slit and vlva had a 
thick epidermis, consisting of strati¿ed squamous 
eithelim formin aillary strctres that ot 
into the nderlyin connective tisse (i. 1a and 
1b). ifferentiated cells were fond in the vlvar 
epithelium but their classi¿cation as to type could 
not be determined (i. 1c).
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   Photomicrorah of enital slit   vlva   and vaina   of aia ianensis.   ermal aillae () 
enterin the eidermis. idermis () and dermis (e). . 10. assons richrome ().  Scannin electron hotomicrorah. 
 ifferentiated cells (arrowheads) in the eidermal eithelim of the vlva. 20. ematoylin-osin.  Scannin electron 
hotomicrorah. Presence of lonitdinal folds of the mcosa of vlva (arrows).  ainal eithelim (e) formin cryts in 
the dermis (e) nderlyin. 20. .  cosa () mscle (s) and adventitia (Ad) layers of the vaina. . Siris-red.
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he dermis was comosed of dense and 
loose vasclarized connective tisse that became 
continos with the hyodermis (i. 1a and 1b). 
here was no resence of hair follicles or sebaceos 
and sweat lands. he hyodermis located below 
the dermis was formed by loose connective tisse 
consistin of fat cells intersersed with collaen 
bndles. he vlva of all females had rominent 
lonitdinal folds (i. 1d).

he vainal mcosa eithelial tye was 
identi¿ed as non-strati¿ed squamous, forming 
rides into the nderlyin connective tisse (i. 
1e). he vainal wall was comosed of three distinct 
layers: tnica mcosa tnica msclaris and tnica 
adventitia (i. 1f). In all secimens analyzed the 
vaginal mucosa had longitudinal and transverse Àat 
folds that stretched across its lenth. he clitoris 
was not fond in any of the framents analyzed. he 
tnica msclaris was comosed of two layers of 
smooth mscle with an inner thic circlar layer and 
a thin lonitdinal oter layer. he tnica adventitia 
was comosed of loose connective tisse where 
abndant vasclarization (i. 1f) was observed.

he wall of the terine cervi of aia 
ianensis was formed by three layers: mcosa 
msclar and serosa (i. 2a). he mcosa had 
rominent lonitdinal folds which cold be 
sbdivided into secondary and tertiary. he 
eithelial linin of the mcosa was simle colmnar.

he endometrial stroma was comosed of 
loose connective tisse and contained an etensive 
vasclarization and two layers of smooth mscle. 
Its inner layer consisted of circlar mscle and oter 
longitudinal layers. Elastic ¿bers were present in the 
circlar mscle layer and the seros layer consisted 
of loose connective tisse covered by mesothelim 
with nmeros blood vessels (i. 2b).

he body of the ters consisted of three layers: 
erimetrim myometrim and endometrim. 
he endometrial eithelim was simle cboidal 
followed by a lamina roria of loose connective 
tisse. In this lamina there was the resence of 

endometrial lands and dcts and siral arterioles 
which cold be easily visalized (i. 2c).

Two zones in the endometrium were identi¿ed, 
which differed in both strctre and fnction. he 
srface layer of the fnctional area consisted of 
loose richly vasclarized connective tisse with 
hih celllarity. he myometrim consisted of a 
thic inner circlar layer and a thin oter lonitdinal 
layer searated by a stratm vasclar comosed of 
vasclar lare arteries veins and lymh vessels that 
sly the endometrim. he erimetrim consisted 
of loose connective tisse (i. 2c).

he ovidcts had a star-shaed lmen eten-
din from the ovaries to the terine horns. he 
inner layer was reresented by mcosal folds 
with a lare branched asect bein comosed of 
a simle colmnar eithelim restin on a lamina 
roria of loose connective tisse (i. 2d) 
followed by a msclar tnic. It was not ossible 
to identify cilia in the ovidct eithelim de to 
the condition of samles.

In the connective tisse of the lamina roria 
some blood vessels of small caliber occrred. he 
infndiblm ended in the ovarian ba with a 
hihly folded mcosa (i. 2e and 2f).

Ovaries were formed by a cortical and a 
medllary zone. he cortical ortion eriheral 
zone was covered by a simle samos eithelim 
containin follicles in varios staes of develoment 
and corora ltea (i. 3a) with two distinct ortions: 
the tnica albinea a dense connective tisse layer 
and nderlyin this an ovarian stroma containin 
follicles in varios staes of develoment. he 
ovarian medlla was constitted of loose connective 
tisse and blood vessels (i. 3b).

he ovarian follicles consisted of an oocyte 
srronded by secialized cells (i. 3c and 3d). 
Primordial follicles were comosed of an oocyte 
srronded by simle samos eithelim of 
follicle cells bein fond in the oter cortical 
zone of the ovaries. Ovarian follicles occrred 
scatteredly in the stroma (i. 3c).



An Acad Bras Cienc (2015) 87 (3)

7POCI OPOO O A IANA OPIN

   Photomicrorah of terine cervi  cors teri   and ovidct    of Sotalia ianensis.  Scannin 
electron hotomicrorah of a cervi from a yon female. cosa () mscle (s) and serosa (Se) layers with the resence 
of blood vessels (arrows).  Blood vessels (arrows) in the terine sbmcosa. 10. assons richrome.  ndometrim (n) 
myometrim (y) and erimetrim (Per). Presence of several blood vessels (). . Siris-red.  Simle colmnar eithelim of 
the ovidct (arrowhead). 100. ematoylin-osin.   Scannin electron hotomicrorahs.  Pleated lmen () of the ovidct 
mcosa. scle (s) and serosa (Se) layers.  Presence of folds (arrows) in the mcosa.
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   Photomicrorah of the ovary from aia ianensis.  Cortical reion (Co) with the resence of cors ltem 
(C) in reression. Connective tisse (arrowhead) enterin the lteal cells. edllary reion (e). 10. ematoylin-eosin 
().  Ovarian follicles (arrows) in different derees of develoment in the cortical reion (Co). Presence of blood vessels 
(hihlihted) in the medlla. (e). 0. .  Primary follicle (Pf) srronded by a sinle layer of follicle cells (arrowhead). 
0. .  Oocyte (Oc) with zona ellcida (arrowhead). 20. .  Oocyte (Oc) and ranlosa cells (arrowhead). 0.
.  Scannin electron hotomicrorah. Oocyte (arrow) with few ranlosa cells adhered to its srface.
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Secondary follicles were comosed of a 
primary oocyte surrounded by a strati¿ed epithelium 
of folliclar olyhedral cells (ranlosa cell). 
hese follicles were mared by the develoment of 
the zona ellcida srrondin the oocyte lasma 
membrane (i. 3d).

The tertiary, Antral or Graa¿an follicles were 
formed by rimary oocytes srronded by ranlosa 
cells srronded by the theca (secialized stromal 
cells) and a cavity nown as antrm (i. 3e and 
3f). ollicles fond in the ovarian stroma were in 
varyin staes of develoment. ost rimordial 
follicles fond had a sinle layer of folliclar cells 
srrondin the oocyte. he scar tisse that aears 
with the reression of the cors ltem is called 
cors albicans and from all framents analyzed 
only one cors ltem deeneration cold be 
visalized (i. 3a).



ittle is nown abot the microscoic characteristics 
of the female rerodctive system. he enital 
slit microscoy was similar to those described 
for the oter sin of cetaceans in eneral (Berta 
et al. 2006). eraci et al. (1986) described this 
tisse in rsis rncas reortin a strctre 
consistin of three layers: an oter (eidermis) 
an intermediate (dermis) layer and a dee layer 
(hyodermis) comosed by adiose tisse.

Parry (199) observed a distinct featre of 
the intement of cetaceans while evalatin the 
secies Baaenera s. and cena cena: 
the formation of dermal aillae in sbeidermal 
layer which are oriented arallel to the ais of the 
animals body. his featre was observed in the 
present study, where numerous ¿nger-like dermal 
roections ste into the thic eidermal layer 
which was sorted by the dermis and followed 
by a thic hyodermic layer. ifferentiated cells 
fond in the eidermis of the vlva were not similar 
to any featre described so far ths it was not 
ossible to characterize their tye.

he vaina in cetaceans as well as in domestic 
animals is a msclar tbe that etends from 
the cervi to the vestible (yce and ensin 
2010). ee (1918) and oreohn and Baltz 
(1972) observed that cetaceans belon to the few 
mammal ros (incldin Orders Artiodactyla 
Perissodactyla and some secies of insectivores sch 
as bats) havin vainal folds. or Slier (1962) 
while the oter art of the vaina is smooth with 
some lonitdinal folds the inner art has a larer 
nmber of rominent annlar folds which is similar 
to a chain fnnel with the oenin facin the terine 
cervi. hese featres were also fond in or stdy 
and it is sested that these folds serve as a barrier 
to water drin swimmin and rovide etra sace 
to the birth canal allowin it to etend drin birth.

or all females analyzed in this stdy the 
vainal mcosa had lonitdinal folds that etended 
throhot its srface. Sch folds differed in some 
of the analyzed framents de to analysis of different 
vainal ortions. Slier (1979) states that some 
annlar folds are fond in the roimal vaina bein 
called sedocrvi ths dividin the vaina into 
two arts roimal and distal. Below the eidermal 
layer aillary roections were not as rominent as 
in the enital slit reion bt very evident. No clitoris 
was fond in any of the females evalated. Since no 
descrition reardin clitoris in cetaceans was fond 
in the literatre additional stdies are necessary in 
order to clarify this data.

he ters in toothed whales is similar to that 
fond in other mammals where the terine wall 
is comosed of an oter serosa layer a msclar 
intermediate layer (consistin of a mscle circlarly 
arraned internally and more lonitdinal eternally) 
and endometrim (Simson and ardner 1972 
ommel et al. 1993).

or atthews (198) in Balaenoteridae the 
larest ro of baleen whales the mcosal layer 
can be frther divided into fnctional areas bein the 
oter area a comact layer (which contains the dcts 
of endometrial lands) and the deeest area a sony 
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layer. he msclar layer of this ro similar to 
that of domestic mammals (Bacha and Bacha 2012) 
consisted of two layers. Between the circlar and 
lonitdinal mscle layers there is a vasclar layer 
consistin of lare arteries veins and lymh vessels 
slyin the endometrim (yce and ensin 2010). 
he endometrial stroma was described by Simson 
and ardner (1972) for toothed and baleen whales 
as loose connective tisse containin lare arterioles. 
These authors classi¿ed the epithelial type overlying 
the terine linin as simle cboid or colmnar.

he cyclical variation of the endometrim was 
described for Balaenoteridae whales by atthews 
(198) who stated that drin ovlation there is 
an increase in its thicness. he blood vessels are 
larer esecially the sony layer which has more 
nmeros lands with some crossin the most 
super¿cial layer.

The same histological structure was identi¿ed 
in the analyzed framents. nctional areas were 
clearly evident from the visalization of landlar 
dcts in the stratm comactm and thicened blood 
vessels in the sony layer. he tisse observed in the 
uterine submucosa was classi¿ed as loose connective 
and the mcosal eithelim was simle cboid 
bein eivalent to that described in the literatre for 
terrestrial mammals (Bacha and Bacha 2012).

he strctre of the ovidct is rarely described 
for cetaceans. owever researchers sch as 
onma et al. (200) described the ovidct of 
cena cena as a hihly comle leated 
mucosa, full of glands, with ¿mbriae and a small 
ortion srrondin the ovary. eslts fond for 
the ovidct in this stdy are consistent with the 
literatre with a star-lie shae as the observed in 
terrestrial mammals (Bacha and Bacha 2012). he 
mcosa eithelim was simle colmnar bein 
hihest in the ortion of the blb with comle 
folds. he seros membrane and the stroma of 
loose connective tisse had hih vasclarity. he 
eithelim was hihly leated and the stroma 
consisted of loose connective tisse.

he histoloical strctre of the ovary of 
cetaceans is similar to that of terrestrial mammals 
(Simson and ardner 1972). hese orans similar 
to that of other mammals (Bacha and Bacha 2012) 
have a cortical ortion and an inner medlla. he
ovarian histoloy of a tyical mammalian consists of 
a colmnar or samos erminal eithelim tnica 
albinea corte and medlla (Simson and ardner 
1972) with ovarian follicles in the corte in the last 
fetal stae containin an oocyte srronded by a 
sinle layer of ranlosa cells (arrison 197). or 
Simson and ardner (1972) the medllary reion 
is less celllar than the corte and more vasclar 
with the presence of collagen ¿bers.

Some follicles had a sace or antral reion sea-
ratin the oocyte from the folliclar cell layer. Slier 
(1962) stated that when the follicle matres it becomes 
distended by the accumulation of Àuid within the 
antrm and moves ot of the ovary srface.

Only one structure, identi¿ed as atretic corpora 
ltea was found in the cortex, ¿lled by connective 
tisse. Slier (1962) stated that the atresia of the 
cors ltem beins ten days after ovlation. 
arrison (197) warns that one shold not mistaen 
reduced atretic bodies with hyalinized ¿brous 
scarrin in toothed whales.

hroh or stdy it was ossible to observe 
that the strctre of orans from the female enital 
orans of aia ianensis were similar to those 
fond in other terrestrial mammals with some 
ecliarities sch as the resence of differentiated 
cells in the sbeidermal layer of the vlva. e 
to the fact that eistin histoloical stdies for 
cetaceans are limited this stdy rovides a nie 
morholoical data ths contribtin to a better 
nowlede abot the bioloy of this secies.
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

A morfoloia rerodtiva dos cetceos  oco estdada 
e aesar do rande nmero de encalhes dados sobre este 
assnto so escassos rincialmente devido ao acesso 
s carcaas em m estado avanado de decomosio. 
O resente estdo teve como obetivo descrever as 
caractersticas histolicas dos ros rerodtores 
femininos de aia ianensis ailiando ftros estdos 
sobre a bioloia rerodtiva desses animais. êmeas de 
diferentes idades foram tilizadas orindas de eventos 
de encalhe em raias no nordeste do Brasil. ramentos 
de todos os ros foram coletados e rocessados ara 
microscoia de lz e eletrnica de varredra. As anlises 
histolicas mostraram e estas estrtras eram 
semelhantes s encontradas em mamferos terrestres com 
almas articlaridades tais como a resena de cllas 
diferenciadas na camada sbeidermal vlvar no descritos 
na literatra de cetceos. Os estdos de rerodo com 
ma descrio morfolica dos ros rerodtores 
femininos so etremamente imortantes ma vez e 
podem fornecer uma compreensão melhor da ¿siologia 
rerodtiva da escie ailiando no desenvolvimento de 
novas estratias ara sa conservao.

 Sistema enital feminino anatomia 
histoloia boto-cinza.


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