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Abstract

Animal models enable research on biological phenomena with controlled interventions not possible or ethical
in patients. Among species used as experimental models, squirrel monkeys (Saimiri genus) are phylogenet-
ically related to humans and are relatively easily managed in captivity. Quadrupedal locomotion of squirrel
monkeys resembles most other quadrupedal primates in that they utilize a diagonal sequence/diagonal
couplets gait when walking on small branches. However, to assume a bipedal locomotion, the human
pelvis has undergone evolutionary changes. Therefore, the pelvic bone morphology is not that similar
between the female squirrel monkey and woman, but pelvic floor support structures and impacts of fetal
size and malpresentation are similar. Thus, this review explores the pelvic floor support structural character-
istics of female squirrel monkeys, especially in relation to childbirth to demonstrate similarities to humans.
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Introduction

Animal experimental models in biological research are
necessary because they allow the study of biological
phenomena. The choice of model is fundamental and
must, therefore, be judicious. Animal models can
improve understanding of human diseases and devel-
opmental injuries with controlled interventions, which
is generally not possible with human subjects.'
Although no animal model is perfect, some species
are particularly suitable, such as rodents, pigs, and
nonhuman primates (NHPs).> Animals have been
used in research on infectious diseases, such as malar-
ia,>* Zika virus,’ and the pathogenesis of COVID-19,
Middle East respiratory syndrome (MERS), and severe
acute respiratory syndrome (SARS).® Recently, these
authors concluded that SARS-CoV-2 causes COVID-
19-like disease in macaques and provided a new model
for testing preventive and therapeutic strategies. NHPs
are good models for research on human diseases and

have enabled remarkable scientific progress by eluci-
dating cardiovascular, endocrinal, neurological, and
reproductive diseases.” > However, the use of NHPs is
costly and requires specialized resources. The ethics of
using animals for research is another challenge.
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In particular, animal models have improved under-
standing of some pelvic disorders in women.”'” They
are vital to basic and applied research on human female
reproduction, prenatal development, and women’s
health more generally.!' Squirrel monkeys (Saimiri
sp.) are New World primates that have been used
in research on dystocia and changes in pelvic sup-
port."'*717 Knowledge of the pelvic floor support and
delivery mechanism in these monkeys may help to
improve understanding of women’s reproductive disor-
ders with the potential to prevent debilitating injuries.
Thus, this review aims explore the morphophysiologi-
cal characteristics of the female squirrel monkey pelvic
support structures. We also discuss the mechanics of
childbirth to demonstrate similarities between this spe-
cies and women.

Use of Saimiri sp. in human obstetrical
research

Squirrel monkeys are neotropical primates of the
Cebidae family. They have a short, thick coat, rounded
head, short and black snout, rounded ears, and black-
tufted tail.'"® These animals are insectivores and frugi-
vores, and their food includes arthropods, mollusks,
small vertebrates, fruits, and seeds.!”

Squirrel monkeys are among the most used neotrop-
ical primates in biomedical research, with the first stud-
ies reported by Kliiver,”® who provided information on
their experimental use and management in captivity.
Because of their small size (with a body mass of
approximately 1 kg), squirrel monkeys can be kept in
smaller spaces than necessary for other model NHPs.
They acclimate well to captivity?' and are easily han-
dled because of their small size. Additionally, similari-
ties in the development of pelvic changes in squirrel
monkeys and humans make these monkeys good
models for research on human obstetrics.”> Another
advantage of using squirrel monkeys as models is
their reproductive longevity — the prime reproductive
ages are between 3 and 13 years old.?

Squirrel monkeys have a gestation period of about
150 days, with a range of 141-154 days,>**> which
enables one pregnancy per year to be monitored in
captivity for experimental studies.!” They are seasonal
primates, and, in their native habitats, they reproduce
from July to September, with births occurring from
December to February; seasonality in this regard has
also been observed in the northern hemisphere.?® The
average body mass of squirrel monkeys during the
reproductive season is 914.58 +13.78 g for males and
752.5+74.6 g for females.?’

Comparative morphology of female
squirrel monkey and human
reproductive organs and pelvis

Quadrupedal locomotion of squirrel monkeys resem-
bles most other quadrupedal primates in that they uti-
lize a diagonal sequence/diagonal couplets gait when
walking on small branches.”® However, to assume a
bipedal locomotion, the human pelvis, forelimb, hin-
dlimb, scull, and spine have undergone evolutionary
changes. Therefore, the pelvic bone morphology is
not that similar between the female squirrel monkey
and woman, but pelvic floor support structures and
impacts of fetal size and malpresentation are similar.

Squirrel monkey genital morphology has been
described by Branco et al.?’ and Mayor and Plana.**
Figure 1 shows the gross morphology of the genital
organs of squirrel monkeys, and Figure 2 shows how
these organs can be measured via ultrasound. Some
similarities exist between the genital morphology of
squirrel monkeys and women, such as the presence of
a simple uterus with less prominent uterine horns. The
ovaries are large and ellipsoid, have a smooth surface,
and produce visible follicles, but the corpus luteum is
not clearly distinguishable by ultrasound. The uterine
tubes are long and straight muscular structures that are
included in the mesosalpinx. These tubes merge caudal-
ly into a single small uterine body, where pregnancy
occurs. The mesovarium and ovary participate in the
formation of the ovarian bursa, which does not fully
involve the ovary. The cervix is short and characterized
by a thick and well-developed muscle wall. The vagina
extends from the cervix (external uterine orifice) to the
exit of the urethra (external urethral orifice). The vag-
inal vestibule is shared by the genital and urinary
tracts. The vulva is formed by two lips that meet at
the dorsal and ventral vulvar commissures and has a
vertically elongated vulvar sulcus. Finally, the clitoris is
located ventrally in the fossa, which is well-developed.

The intrapelvic musculature of squirrel monkeys is
similar to that of humans. For instance, the levator ani
muscle consists of the pubocaudal and iliocaudal
muscles, respectively, analogous to the pubococcygeus
and iliococcygeus muscles in humans. In addition, the
endopelvic fascia has connective tissue condensations
that correspond to uterosacral and cardinal ligaments
in women.>' In women, the pelvic floor consists of
muscles, ligaments, and fascia, whose contraction pro-
vides resistance to gravity and intra-abdominal pres-
sure, and support the abdominal and pelvic organs,
such as the uterus, vagina, urinary bladder, urethra,
and rectum. Loss of muscle contraction and injury to
ligaments, connective tissue, or nerves have been asso-
ciated with the occurrence of pelvic organ prolapse
(POP)*? and similarly in squirrel monkeys.'*
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(a) (b)

Figure 1. Gross anatomy of squirrel monkey (Saimiri sp.) genital organs. (a) In situ ventral view of nonpregnant;
(b) dissected dorsal view of nonpregnant female and detail of ovary follicles (black arrow]; (c) dissected dorsal view of
pregnant female. 1. Kidneys, 2. Ovaries; 3. Uterine tubes; 4. Uterine body; 5. Cervix; 6. Urinary bladder; 7. Vagina; 8. Vulva;

9. Clitoris. Adapted from Mayor and Plana (2019).*°

Two main muscle groups line the pelvic floor in
women: the pelvic and urogenital diaphragms. The
pelvic diaphragm lines the lower and lateral region of
the pelvis, extends from the pubis to the coccyx, and
consists of the levator ani and coccygeus muscles. For
most of the pelvic floor, the levator ani muscle is divid-
ed into the puborectalis, pubococcygeus, and iliococcy-
geus muscles, which connect and support the vagina,
urethra, anus, and coccyx. The coccygeus muscle orig-
inates from the sciatic spine and inserts at the lower end
of the sacrum and upper end of the coccyx. Therefore,
coccyx flexion is important during defecation and fetal
expulsion, in addition to assisting the levator ani
muscle in supporting pelvic organs.*

The urogenital diaphragm is in the superficial and
distal layer of the pelvic floor and supports the distal
portion of the vagina and urethra to the bony pelvis by
fixing the ischiocavernosus, bulbocavernosus, and
transverse muscles of the perineum. Muscles of urogen-
ital diaphragm also stabilize the perineal body between
the urogenital and the anal triangles. In the perineal
body, the transverse muscle of the perineum supports
the vagina and rectum and maintains urinary and fecal
continence.>

Fasciae and ligaments are formed by dense connec-
tive tissue and support the organs by connecting bones
and muscles. The endopelvic fascia consists of

connective tissue and is composed of two parts: a vis-
ceral layer, located below the peritoneum, which sur-
rounds the pelvic diaphragm and supports the organs;
and a parietal layer, which comprises ligaments and a
septum, fixing the pelvic floor and enabling vasculari-
zation and local innervation. Ligaments originate from
points of fiber condensation in the endopelvic fascia
and actively participate in pelvic visceral support. The
main ligaments are the uterosacral and cardinal liga-
ments, which support the vagina and uterus, and the
pubovesical, pubourethral, and anococcygeus liga-
ments, which support the bladder, urethra, and anus.>

Based on human anatomic dissections, the support
of the vagina and uterus can be segmented into three
levels. The upper level consists of the parametrium and
paracolpium, which promote lateral support of the
uterus and vaginal apex. In the second level, the cardi-
nal and uterosacral ligaments act on the cervix, togeth-
er with the pubocervical and rectovaginal fasciae,
which laterally support the structures. In the lower
level, the levator ani muscle and adjacent connective
tissue support the vagina.*?

In humans, the pubovesical ligament supports the
bladder by fixing the detrusor muscle of the bladder
to the tendinous arch of pelvic fascia and pubis, while
the pubourethral and puborectalis ligaments act on the
bladder neck. The lateral ligaments of the bladder
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Figure 2. Uterine and ovaries images in adult of Saimiri sciureus (10 years old and five deliveries). (a] Uterine variables at
the sagittal scan (non pregnant female). (b) Transversal diameter (TD) at the transversal scan (non pregnant female).
Hyperechogenic line in the central uterine region indicates the endometrium internal surfaces (arrow). In both ovaries the
variable length was obtained at the sagittal scan (c) and (d), represented here by the variables right and left ovary length
(RtOL and LtOL, respectively). The largest diameter of the follicles was measured at the sagittal or transversal scan.
CCD: cranio-caudal diameter; DVD: dorso-ventral diameter; DVDc: cervix dorso-ventral diameter; Fol: follicles.

support the bladder trigone, while the pubocervical
fascia maintains the base of the organ, suspended in
the tendinous arch.® The bladder in squirrel monkeys
is typically higher in the pelvis prior to pregnancy and
lower post-partum with longer urethra relative to size
than in humans. The urethra is about the same length
as in humans. This is interesting considering the great
difference in body size (Dr Kuehl, personal communi-
cation, 2020). In women, the urethra is supported by
the surrounding tissues that are attached to the pelvic
bones. The main tissues responsible for fixing periure-
thral tissues are the pubourethral ligaments, located in
the proximal urethral region, and the levator ani
muscle.*

The anorectal fascia supports the rectum, laterally
by the lateral ligaments of the rectum, anteriorly by the
rectovaginal fascia, and posteriorly by fixing the pre-
sacral fascia to the sacrum. The anus is laterally sup-
ported by the pubovisceral and superficial transverse
muscles of the perineum, while the perineal body and
anococcygeus ligament support the anterior and poste-
rior regions, respectively.**

Regarding squirrel monkeys as models for research
on the physiopathology of pelvic relaxation and preven-
tion of loss of pelvic support in humans, the similarities
and differences in vulvar and pelvic anatomy should be
assessed, as this can inform obstetrics and the delivery
mechanism in these species.! Comparative anatomy of
the pelvic muscles, innervation, and connective tissue
ligaments should also be considered. In this respect,
some pioneering work has been reported.'**!33¢ The
main difference is the presence of the tail and muscle
bundles in squirrel monkeys, which originate from the
sacrum, located posteriorly in the pelvis and anterior to
the sacral vertebrae.'> The role of these muscles in the
pathophysiology of POP remains unclear.

In women, the levator ani muscle plays an important
role in supporting the pelvic organs. Comparative anat-
omy has indicated that this muscle in humans evolved
from the tail muscles. Consequently, possible changes
in pelvic muscles in squirrel monkeys have been evalu-
ated, and the number of deliveries was found to pro-
mote changes in the structures of the levator ani
muscle'*!'* and coccygeus muscle.'®
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Squirrel monkeys are dolichopelvic, and their pelvis-
es have an oval cranial portion and are flattened later-
ally. The ischium is grossly excavated and arched
ventrally at its caudal end, like that observed in rumi-
nants and pigs.>’*® Aksel and Abee*® measured squir-
rel monkey pelvises using lateral and anteroposterior
radiographic projections. Significant differences were
subsequently observed between the superior and infe-
rior bi-iliac diameters of females with livebirth neo-
nates (1.84£0.09 and 1.9+0.13 cm, respectively) and
stillbirths (1.87 +0.08 and 1.92 4 0.10 cm, respectively).
However, a more recent study evaluated pelvimetric
data in squirrel monkeys* and found superior and
inferior bi-iliac diameters of 1.71£0.08 and 1.67+
0.09 cm for adult females and 1.59 £0.07 and 1.63 +
0.13 cm for subadult females, respectively.

Childbirth behavior and implications for
pelvic biomechanics

Regarding behavior and posture at the time of delivery,
female squirrel monkeys rest on their feet and base of
their tail. The pelvis does not come into direct contact
with the ground and remains suspended. This position
can predispose the laboring female to prolapse due to
gravity’s effect on the muscles that support the

abdominal organs or during labor stress.*!
Furthermore, fetal rotation in female squirrel monkeys
is similar to that in women, where the mean submento-
bregmatic diameter was significantly smaller than the
mean occipitofrontal diameter.”® Occipital-posterior
presentation involves the fetal face facing in an oppo-
site direction to that of the maternal face, which hin-
ders the passage of the head and requires greater effort
during delivery.*'

Dystocia in NHPs can be caused by cephalopelvic
disproportion. Figure 3 shows the dimensions of the
fetal cranium and those of the pelvic inlet in humans
and NHPs, including squirrel monkeys.** Squirrel
monkeys have a high incidence of dystocia because
large fetal head sizes lead to losses due to stillbirths
or neonatal mortality.*> Approximately 12% of captive
female squirrel monkeys, especially primiparous
females, experience dystocia.”>  According  to
Hartwig,* the squirrel monkey cranium has a unique
dolichocephalic shape, presumably to accommodate
the relatively large infant brain while minimizing cra-
nial breadth. While 90% of squirrel monkey deliveries
are with the longitudinal presentation and mentum
anterior position, other presentations lead to dystocia
(Dr Ruiz, personal communication, 2020), which rep-
resents a difference compared to humans and may lead

Fetal head

+— Inlet —*
transverse diameter

Ateles

Inlet
anterior-posterior
diameter

Macaca

ok

Homo

& Maternal pelvis

Saimiri

Figure 3. Schematic drawing illustrating the proportion of fetal head with maternal pelvis (transverse and antero-pos-
terior diameters of pelvic inlet) in human (Homo) and non-human primates (Ateles, Macaca, Papio, Pan, and Saimiri).
Adapted by Dr Ruiz from Rosenberg KR and Trevathan WR (1996).%
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to an increase in the frequency of POP as first reported
by Coates et al." and Stoller.”* In humans, discrepan-
cies between the fetal size and maternal pelvis have also
been reported and are associated with the evolutionary
relationship between larger brain size and the bipedal
position.*!

Despite the elongated cranium in squirrel monkeys,
the presenting diameter of the infant cranium is still
larger than the maternal pelvic in-/outlet (Figure 4).

Furthermore, these monkeys have high perinatal mor-
tality due to this disproportion, which impairs the
reproductive performance of captive individuals.*
Aksel and Abee® developed a pelvimetric method,
radiographing pregnant females, as a predictor of preg-
nancy outcomes in squirrel monkeys, according to
which 95.2% of live births and 92.1% of stillbirths
could be predicted. This calculation can, therefore, be
a useful tool in predicting pregnancy outcomes by

(b)

(d)

()

Figure 4. Ventrodorsal (a)-(c) and latero-lateral (d)-(g) radiographic views during delivery in Saimiri boliviensis. (a)-(e)
Note that cranium diameter (red line) is still larger than the maternal inlet (white line) and outlet (dotted white line)
pelvic; normal presentation (cephalic, vertex, or headfirst). (c)-(e) Fetal head is markedly extended with the face pre-
senting. Fetal rotation as labor begins, the fetal neck is fully extended, and the sagittal axes of the mother and fetus are
aligned ((d) and (e]). (f) Vertex presentation, longitudinal lie, occiput posterior position (red arrow). (g] Rare case of twin
pregnancy in squirrel monkey (Saimiri sciureus). X-ray images by Dr Ruiz, JC.
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observing narrow pelvic points in females who have
stillbirths. Therefore, presentation is so critical in the
squirrel monkey. Also, there are no squirrel monkey
obstetricians to rotate/reposition the head during the
delivery process. This leads to the need for a C-section/
surgical intervention to salvage the mother as fetuses
are usually lost by the time of discovery.

The squirrel monkey is one of the neotropical pri-
mates with the largest brain size.*> The development of
the facial bones and neurocranium is mainly responsi-
ble for neonate size, which can be up to 18% of the
non-pregnant female weight, larger than that for other
neotropical primates.*® Neonates are approximately
one-sixth the size of the mother’s body weight and,
thus, larger as a percentage than that reported in
humans. The delivery of large neonates may increase
the risk of perineal trauma, nerve damage, and pro-
lapse.'? Newborn squirrel monkeys have a large ceph-
alopelvic disproportion at birth. In addition, the
postnatal maturation of cranial bones is rapid, which
is unusual for New World primates.*’

The length of the newborn squirrel monkey’s skull is
substantially greater (136%) than the sagittal dimen-
sion corresponding to the maternal pelvic inlet.
Furthermore, these monkeys have closely apposed
orbits and a relatively large brain, reaching precocial
prenatal development, a reflex in obstetric constraints
imposed by the absolute limits of the pelvic inlet.**
Favoretto et al.** described squirrel monkey pelvimetry
using pelvic radiographs in ventrodorsal projections
and compared the pelvis measurements of adult and
sub-adult females to evaluate the occurrence of dysto-
cia. It was observed that the latter had a smaller upper
bi-iliac diameter and pelvic area than the latter did,
suggesting a higher risk of dystocic birth.

In addition to trauma during labor, decreased estro-
gen levels with advancing age are associated with
reduced strength and elasticity of the pelvic ligaments
and muscles in women.*® In squirrel monkeys, older
females (>12 years old) have reduced hormone levels
during the reproductive season of compared to those of
younger ones.*” Thus, the number of deliveries, new-
born size, and aging may contribute to progressive
denervation and subsequent pelvic prolapse in both
squirrel monkeys and humans.

POP

A recent systematic review of the literature showed that
several animal models have been used in the study of
the pathophysiology of POP, such as lagomorphs,
rodents, sheep, and NHPs.”® The authors concluded
that in several species there are measurable effects of
pregnancy, delivery, and iatrogenic menopause, but
there is not a single uniform pattern. However, only

squirrel monkeys develop clinical POP spontaneously.
Women and squirrel monkey females can develop dis-
orders in their pelvic support muscles that may be relat-
ed to age and number of previous deliveries. Coates et
al.'? found that almost 50% of older females in a squir-
rel monkey population showed pelvic changes com-
pared to younger females. Multiparous females also
had a higher occurrence of POP (4.0 versus 1.6).

Moreover, infant size and birth canal structure may
render the pelvic floor more susceptible to injury and
contribute to the occurrence of dystocic births.!
Stratford et al.>! first reported similarities in myogenic
and neurogenic changes in the puborectalis muscle
between women and squirrel monkeys via magnetic res-
onance evaluation. After delivery, no changes were
observed in the volume of the levator ani and internal
obturator muscles, but that of the coccygeus muscles
increased, suggesting postpartum injuries.'> Thus, the
authors concluded that squirrel monkeys are suitable
for comparative studies regarding women’s pelvic floor
support.

In the histological evaluation of the levator ani
muscle and paravaginal ligaments in squirrel monkeys
with and without POP, no gross ruptures were
observed in the aforementioned muscle and its inner-
vation. Myogenic changes were more frequently
observed in their pubocaudal muscles and were corre-
lated with aging. In addition, in the paravaginal liga-
ments, increased apoptosis was associated with
parity.'* On the other hand, in the evaluation of the
function of and defects in the levator ani muscle in
women with and without POP, magnetic resonance
images demonstrated that women affected by POP
more frequently had defects in their levator ani
muscle.>

Joyce et al.'® noted that the size of the pelvic outlet
diameter was not related to POP occurrence in squirrel
monkeys, but the number of deliveries was a risk
factor. This finding was consistent with observations
in women, with the number of births being the main
predisposing factor for prolapse occurrence.’
However, reduced pelvic support, related to pelvic
musculature, is associated with age and number of
births, which may be associated with obstetric compli-
cations. These observations inform ongoing research
into the nature and cause of spontaneous pelvic relax-
ation in squirrel monkeys and support the potential use
of these primates as animal models.'?

In women, prolonged births have been associated
with pelvic denervation injuries, which can be a risk
factor for future prolapse.’® Therefore, childbirth is a
risk factor associated with POP, since postpartum
changes are detected, but long-term assessment and
randomized research are difficult in humans.
Consequently, the selection of an experimental animal
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model should be based on morphofunctional similarity
and management practicality.?' Based on this concept,
the first randomized controlled trial of scheduled pre-
labor C-section was performed in squirrel monkeys.'’
Animals in the control group demonstrated descent of
pelvic structures and bladder similar to those subse-
quently reported in primiparous women undergoing
their first vaginal delivery.’>>® However, animals
undergoing scheduled C-section prior to the onset of
labor did not show these changes.!” Thus, there is the
potential that such an intervention might reduce the
impact of childbirth on human pelvic floor disorders.
As this is a very hotly debated issue, follow-up and
additional experiments are warranted.

Despite the progress made in recent decades in
research conducted with the Saimiri genus, especially
in captivity, substantial gaps in our knowledge remain.
The relatively easy management of these monkeys in
comparison with other primates, can improve the mon-
itoring of birth-related disorders in women. Thus,
squirrel monkeys can be used in studies that may
inform the development of POP intervention in
human obstetrics. Therefore, it is necessary that state-
of-the-art imaging and assessments be carried out to
understand the similarities between female squirrel
monkeys and women. Such research is expected to
advance scientific knowledge of reproductive research
related to NHPs and human beings.
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Les singes écureuils femelles sont des modeles de recherche sur les troubles pelviens
du plancher chez les femmes

Résumé

Les modéles animaux permettent de mener des recherches sur les phénomeénes biologiques par le biais
d’interventions contrélées qui ne seraient ni possibles ni éthiques a mener chez des patients. Parmi les
especes utilisées comme modeles expérimentaux, les singes-écureuils (genre Saimiri) sont a la fois phy-
logénétiquement apparentés aux humains et relativement faciles a gérer en captivité. La locomotion quad-
rupede des singes-écureuils ressemble a celle de la plupart des autres primates quadrupédes en ce qu'ils
utilisent une démarche de couplets diagonaux/séquences diagonales lorsqu’ils se déplacent sur de petites
branches. Pour supposer une locomotion bipéde, le bassin humain a cependant subi des changements
évolutionnaires. La morphologie osseuse pelvienne de la femme n’est par conséquent pas semblable a
celle du singe-écureuil femelle, mais les structures de soutien du plancher pelvien et les impacts de la
taille feetale et d'une mauvaise présentation du feetus sont semblables. Ainsi, cet examen explore les
caractéristiques structurelles de soutien du plancher pelvien des singes-écureuils femelles, en particulier
en ce qui concerne l'accouchement, pour démontrer des similitudes avec les humains.

Weibliche Totenkopfaffen als Modelle zur Erforschung von Beckenbodenstorungen bei
Frauen

Abstract

Tiermodelle ermoglichen die Erforschung biologischer Phanomene mit kontrollierten Eingriffen, die bei
Patienten nicht moglich oder ethisch nicht vertretbar sind. Unter den als Versuchsmodelle verwendeten
Arten sind Totenkopfaffen (Gattung Saimiri) phylogenetisch mit dem Menschen verwandt und sie lassen
sich relativ leicht in Gefangenschaft halten. Die Fortbewegung von Totenkopfaffen auf allen vieren ahnelt
den meisten anderen vierfiligen Primaten insofern, als dass sie beim Gehen auf Zweigen eine diagonale
Sequenz/diagonale quadrupedale Gangart verwenden. Das menschliche Becken hingegen hat sich
evolutionar hin zu bipedaler Fortbewegung entwickelt, weshalb in der Morphologie der Beckenknochen
von weiblichen Totenkopfaffen und Frauen kaum Ahnlichkeiten bestehen. Die Stiitzstrukturen des
Beckenbodens und die Auswirkungen auf fetale Grofle und Lageanomalien sind jedoch durchaus vergleich-
bar. Daher werden in dieser Ubersichtsarbeit die Merkmale der Stiitzstruktur des Beckenbodens bei wei-
blichen Totenkopfaffen untersucht, insbesondere im Zusammenhang mit der Geburt, um Ahnlichkeiten zum
Menschen aufzuzeigen.

Monos ardilla hembra como modelos de investigacion para enfermedades del suelo
pélvico en mujeres

Resumen

Los modelos animales permiten realizar investigaciones sobre fenémenos biolégicos cuando las interven-
ciones controladas no son éticas o no pueden realizarse en humanos. Entre las especies utilizadas como
modelos de experimentacién, los monos ardilla (Saimiri genus) estan filogenéticamente vinculados a los
humanos y pueden controlarse con moderada facilidad en cautiverio. La locomocién cuadripeda de los
monos ardilla se parece a la mayoria de primates cuadripedos al utilizar una secuencia diagonal/movimiento
diagonal al andar sobre ramas pequenas. Sin embargo, con el movimiento bipedo, la pelvis de los humanos
ha pasado por varios cambios evolutivos. Por ello, la morfologia del hueso pélvico no es tan parecida entre el
mono ardilla hembra y las mujeres, pero la estructura del suelo pélvico y los impactos de tamano fetal asi
como la presentacidon fetal anémala son similares. Este estudio explora las caracteristicas estructurales del
suelo pélvico de los monos ardilla hembra, especialmente en relacion al parto para demostrar las similitudes
existentes con los humanos.





