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SUMMARY: To contribute knowledge of an important experimental model for studies on skin embryology, a study was carried
out to describe the morphological events of the skin during the intrauterine life of Cavia porcellus from the 10th toddne @&0th
gestation. Embryos and fetuses were dissected, and the skin of the nasal, cranial, lumbar and anal regions was procassed byopti
microscopy. At 30 days the first hairs, called lanugos, were observed in the cranial region. The morphological descrigtidhattaow
few days can make a great difference in development.
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INTRODUCTION

The Guinea pig (Cavia porcellus) is popularly knowsimilarities between the fetus circulation in the Guinea pig
as the guinea pig. They are rodents belonging to the clag&i humans (Kiserud & Acharya, 2004), embryo membrane
Mammalia, Order Rodentia (Cooper & Schiller, 1975) andevelopment, (Vasconceles al, 2013), reproductive cycle,
they are reared for purposes such as research, food @8bckard & Papanicolaou, 1919), heart and liver anatomy at
companionship (Valinet al, 2004). the end of gestation (Barbieoal, 2011), in addition to studies

with toxicological texts tests (Savransidyal., 2013).

However, there is little research on skin embryology
and annex development in rodents (Feligeal, 2006; As a component of the wild fauna of South America
Forteset al, 2013; Isolaet al, 2013). Pig and primate skin that has been treated as a pet (Mueller, 2011), the Guinea
is usually used as a research model (Reifenrath & Spengs, whose morphology to date has not been widely studied,
1985; Monteiro-Riviere & Riviere, 1999). deserves attention from morphologists because there are still

large gaps regarding specific description of many of its

For ethical reasons, investigation in primates ignatomical aspects. The objective of the present research
restricted and pigskin is preferred, because it can be obtaingss to describe the morphological development of the skin
from animals slaughtered for consumption. However, tha the nasal, cranial, lumbar and anal regions of the skin of
use of rodents has become popular because the skin haghgi-Guinea pig at different gestational ages.
milar permeability to human skin (Priborsk & Miihlbachova,

1990; Lundret al, 1997), with or without hairs (Panchagnula
etal, 1997). MATERIAL AND METHOD

Furthermore, the Guinea pig (Linnaeus, 1758) presents
certain characteristics, such as adequate size, low maintenasgnals: Thirty C. porcellusembryos and fetuses were used
cost and short gestation period and is considered an expési- this research, obtained from other previous research.
mental animal (Bjorkmaet al, 1981). Studies have shownThe embryos and fetuses had gestational ages of 14, 18,
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20, 30, 40, 50 and 60 days. The use of embryos was dalyd cranial-caudal curvatures were accentuated, giving them
approved by the Committee of Bioethics, under protocal “C” shape, and the cephalic region was more developed
number 2521/2012. than the caudal region. The skin was thin and transparent.
Primitive structures were observed in the cephalic region,
Laboratories: the preparation and analysis by lightsuch as encephalitic vesicles (prosencephalitic,
microscopy (ML), scanning electonic microscopy (SEM) anthesencephalitic and rombencephlistic), optical placoids
transmission electron microscopy (MET) were carried owtithout pigmentation and developing pharyngeal arches.
in the laboratories of the Department of Domestic and Wilthe somites were delimited, and were seen dorsally in the
Animal Anatomy at the Veterinary Medicine College at theaudal region. The tail was long and curved. The thoracic
University of S&o Paulo, Brazil/ Campus capital. and pelvic limb buds were also observed (Fig. 1A,B).

Dissection and light microscopythe embryos and fetuses20 day-old fetuses: The cervical and cranial caudal curves
were weighed on scales and measured with a precisiware less accentuated compared to the arching. The optical
Mitotoyo® pachymeter (Table 1). The photomicroscopiwesicles were asymmetrical and circular in shape, the
documentation was made with a Sony MAVICA 3.2 Mmauditory canal was slightly projected and the nasal region
digital camera. After measuring, the embryos and fetusess delimited. The thoracic and pelvic limb buds were
were dissected and the skin was processed. The mategminating (Fig. 1C).
for light microscopy analysis was fixed in a 10 %
formaldehyde solution and then processed for blocking #2 day-old fetusesThe auditory canal was prominent and
Histosec-MERCK® patraiifi (de Tolosaet al, 2003).The the encephalic region was more developed. The cervical
histological preparations were obtained in 5 mm thick semturvature was less accentuated. The skin at this stage was
series cuts in a Leica RM 2155 Microtome, with a 10 thin and transparent, but more opaque. The optical vesicles
interval between those obtained in the dorsal region, withchanged their as symmetrical circular shape, observed at
total of five cuts per region, peridermis, epidermighe previous age, for asymmetrical circle shape, the retina
intermediate and base layers, epidermal invagination anére already pigmented. At this stage of development the
mesenchyme, that were cut in H/E (Hematoxylin/Eosinheart and liver areas of entry were ventrally observed, and
Picro-sirius and Gomori Trichrome. The microscopic photthe umbilical cord in the caudal region. The thoracic and
documentation was made bya Leica DM 200@elvic limbs were at different phases of development. In
photomicroscope. The embryos at the start of developmehe thoracic and pelvic limbs, depressions were observed
were blocked whole. between the digit rays indicating digit development. The
tail was straight and short (Fig. 1D).
Table |. Biometry related to gestational age, weight and size

(Crown-rump) of ofC. poccellus embryos and fetuses. 30 day-old fetusesThe optical vesicles were symmetrical
Gestational age N Weight (g) Crown-rump and circular in shape, with differentiated pigmented retina
(days) min-max (cm) and the nasal fossa were at the end of differentiation showing

14 2 0,328-0,615 08-1.2 distinction of the nostrils and mouth, so that the facial
18 2 0.612-0,641 16-17 characteristics could be defined. Discreet marking of the ears
20 4 1,775-2,860 14-19 was observed. The first hairs, called lanugos, were observed
22 2 3,758-3.800 1’7'1*’9 in the cranial region. The thoracic and pelvic limbs in
30 ! 13,979 50 development presented distinct digits; four digits were
1(5) i }2:2?}233? > ’(;:2’3 Qbserved on_th_e thoraci_c_limbs and three d_ig_its on the pelvic
50 ) 39.789-39.604 7213 Im’_nbs. The digits were joined by an interdigital membrane
60 1 82,286 8 9% (Figs. 2E).
>60 3 79,499-85,.975 9,6-100

35 day-old fetusesDifferentiation with nostril distinction
because it suffered a keratinization process. Discreet opening
RESULTS of the ears was observed. The developing thoracic and pelvic
limbs presented distinction of the digits and the interdigital
membrane had begun to disappear. The genital tubercle and
Macroscopic Characteristics. anal edge were developing (Fig. 2F).

14 and 18-day-old embryos:At 14 days only non- 40 day-old fetuses: Optical vesicles had pignted retina
differentiated cells were observed. At 18 days the cervicahd no eyelashes, prominent ears, formed nostrils, with
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Fig. 1. Photograph . porcellusembryos
at different development stages. Bar: 1mm.

Fig. 1. A: 14-day-old embryo (Arrow) inside
the trophoblast (tf).

Fig. 1. B: cephalic region (rc), thoracic limb
bud (mt), cervical curvature (cc), pelvic limb
bud (mp), nasal region (n) and tail (c) of an
18-day-old embryo inside the trophoblast
().

Fig. 1. C: eye (0), cephalic region (rc),
auditory canal (ca), thoracic limb bud (mt),
cervical curvature (cc), pelvic limb bud (mp),
nasal region (n), oral cavity (co) and tail (c)
of an 18-day-old embryo inside the
trophoblast (tf).

Fig. 1. D: eye (0), cephalic region (rc),
pharyngeal arch (af), auditory canal (co),
cervical curvature (cc), back arching (ac),
pelvic limb (mp), tail (c) andf ormed placenta
(p) in a 22-day-old embryo.

Fig. 2. Photograph
of C. porcellusat
different
development stages.
E: 30 days.

F: 35 days.

G: 40 days.

H: +40 days.

Bar: 2mm.

the presence of small tactile hairs in the nasal region, opatal tubercle and anal edge were seen in the perianal region
mouth with lip filter and lateral lip commissures. The skin(Figs. 2G,H).

was smooth and still transparent. Pore delimitation was

observed with indices of hair follicles, but without45 day-old fetusesThe skin had thickened and was more
developed hairs, except for the tactile hair sin the faciapaque than at the previous age. In the cranial region dark
region. In the thoracic region dark marks were seen througtarks were seen indicating the start of skin pigment
the skin that indicated the presence of organs such as diféerentiation. The claws were well-developed. In the
heart and liver, and light marks that indicated the locatigrerianal region, the genital tubercle and opening of the
of the ribs. The claws were not yet differentiated. The ganal edge were seen (Figs. 3l).
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50 day-old fetusesThe fetuses showed comple-
te differentiation of the body regions, with defined
facial characteristics, such as closed eyes and small
eyelashes, formed ears, nostrils presenting developed
tactile hairs and with dark colored pigmentation. The
skin had small, fine and non-pigmented hairs, widely
distributed all over the body. The head had a larger
guantity of hairs, as the tactile hairs of the facial
region were the most developed. The skin of the
distal region of the pelvic limbs, in the metatarsal
plantar region, was thick, smooth and dark compared
to the rest of the body. They showed differentiated
genitalia, short tail without hair (Figs. 3J).

Fig. 3. Photograph of. porcellus
embryos at different developmentsQ day-old fetusesThis stage was characterized as

stages. the phase of fetus maturity and at this time all the regions of
I: 45 days. the body were differentiated. Rough, long and

i 28 ggyz characteristically colored hairs were distributed all over the
B.ar: me]_' body, except for the distal region of the pelvic limbs and the

metatarsal plantar region; the latter had thick, smooth gray
colored. The thoracic limbs had four digits and the pelvic
limbs had three digits with well-developed light-colored
claws. The facial characteristics were well defined, with open
eyes with eyelashes, completely formed ears with open
auditory canal and formed and open nostrils (Figs. 3L).

Fig. 4. Histological slices
A: Drawing of the Guinea pig.

B: skin of the nasal region of a
30-day-old Guinea pig fetus.
1: Peridermis;

2: epidermal invagination;

3: Mesenchyme. HE, 20x.

C: skin of the dorsal region of
a 40-day-old Guinea pig fetus.
1: Peridermis;

2: intermediate epidermis layer;
3: base epidermis layer;

4: Epidermal invagination;

5: Mesenchyme. Gomori
trichrome, 20x.

D: skin of the dorsal region of
a 50-day-old Guinea pig fetus.
1: Epidermis;

2: Epidermis base layer;

3: Hairy papila;

4: Nerve endings; DP:
Papiladerme; Vs: blood
vessels. Gomori trichrome.

419



VIANA, D. C.; DOS SANTOS, A. C.; SILVA, F. M. O.; FAVARON, P. O.; ALCANTARA, D.; ASSIS-NETO, A. C. & MIGLINO, M. A.  Skin development in 14 to 60-day-old guinea pig fetus.
Int. J. Morphol., 37(2§16-422, 2019.

Microscopic characteristics: The Guinea pig skin did not is a single layer of tall cylindrical cells, with central elongated
show structural differences between males and femalesnorclei perpendicular to the surface. The spinosum stratum
between the skin of the regions of the nostril, brain, lumb#& formed by two or three layers of polyhedral cells with
and anus. When seen under the light microscope, after routi@ntral rounded nuclei, that flatten as they approach the
hematoxylin and eosin (H.E.) staining, it was shown to murface. There is no granular stratum formed by polyhedral
formed by the epithelial epidermis and the conjunctive decells with granules of keratohyaline basophiles. The corneum
mis (Figs. 4-7). stratumis characterized by flattened dead cells with no
nucleus, full of keratin, forming a thin soft keratin surface

The epidermis consists of a keratinized stratifiethyer. The epidermis is avascular and does not present
pavement epithelium formed by three strata: the basetraepithelial glands and is nourished by the vascular
spinosum and corneum. The base or germerativum strataetwork of the subjacent dermis.

Fig. 5. A. skin of the cranial region of a
30-day-old Guineapigfetus.

1: Epidermis;

2: Dermis;

3: Sudoriparous gland;

4: Hairy bud;

5: Hairy papila. HE.

Fig. 5. B. skin of the nasal region of a
40-day-old Guinea pig fetus.

1: Peridermis;

2: intermediate epidermis layer;

3: base epidermis layer;

4: Epidermis root edge;

5: Mesenchyme;

Sp: Hairy sinus; Me: Melanocytes. HE

Fig. 6. A. Drawing of the Guinea pig.

Fig. 6. B. skin of the lumbar region of a
30-day-old Guinea pig fetus.

1: Peridermis;

2: intermediate epidermis layer;

3: Epidermis root edge;

4: Hairy papilla.

Gomori trichrome.

Fig. 6. C. skin of the nasal region of a
40-day-old Guinea pig fetus.

1. Peridermis;

2: intermediate epidermis layer;

3: base epidermis layer;

4: Epidermis root edge;

5: Mesenchyme;

Sp: Hairy sinus; Me: Melanocytes. HE.

Fig. 6. D. skin of the nasal region of a
50-day-old Guinea pig fetus.

: Sebaceous gland;

: External edge;

. Internal edge;

: Dermic papilla;

: Melanocytes;

. Cortex;

: Medulla;

. Epidermis; D: Dermis. Gomori
trichrome.
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DISCUSSION

The morphological and biometric aspects of the Gute the living and Mooret al (2012), the neuropores (cranial
nea pig fetuses were characteristic of the different developmemid caudal) were both closed in the agouti at 25 days, the
periods studied, thus the embryo age could be calculated frtimracic limbs of the embryos at 35 days showed digit rays at
these characteristics in this species. The skin was transpatéaettips that were not observed on the pelvic limbs, as in human
throughout most of fetal period. At the start it was thinneheings at 40 days, on the pelvic limbs the digit rays were
and began to become more opaque at 22 days and at 40 dayisserved presenting a shape similar to those of human embryos.
was smoother. Differentiation of skin pigmentation started at
50 days, when the skin was pigmented and showed small hairs, A study was also carried out with coypu (Myocastor
and it was thicker, smoother and dark in the distal region obypus) fetuses that showed that 60 day-old fetuses are the
the pelvic limbs. At 60 days it presented hairs witlsame as the equivalent human fetus (Feliad. According
characteristic coloring distributed over all the body. to Sterba (1995), comparison made with coypu fetuses at

stages equivalent to other mammal species makes it possible

Knowledge of embryo and fetus morphological ando predict the prenatal development phase of a species
microscopic characteristics is important as a base for studieswing the characteristics of others, regardless of the
in biotechnological reproduction, such as in vitrauration of the gestation period, although care should be
fertilization, embryo transference and helps determintaken regarding the particular differences in each species.
congenital anomalies during the development phase (Fortes
et al, 2013). The digits begin to develop at 22 days, but the As with the agouti and coypu, the Guinea pig may
union of these digits by a interdigital membrane was onblso present characteristics to the human being during the
seen in 30 day-old fetuses. embryonic phase. Thus, continuity of these studies could

indicate which development phase is most suitable for

A study on agouti embryos showed manycarrying out a procedure that had been tested in these other
morphological similarities with human embryos. Accordingpecies.
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C. porce”usskin was shown to be an extremely Morfologia, ultraestrutura e morfometria do tegumento da paca
complex tissue, presenting various similarities to human skin (Cuniculus pacd.innaeus, 1766) criada em cativeiresq. Vet. Bras.,

. . .. . o 33(5)674-82, 2013.
and its internal characteristics, in addition to th%iserud, T. & Acharya, G. The fetal circulatioRrenat. Diagn.,

development. The morphological description showed that a 24(13)1049-59, 2004.
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