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20 SUMMARY:
21  The major pelvic ganglia contain parasympathetic and sympathetic neurons that innervate
22  pelvic organs. Here we describe a dissection method and provide schematics for identification
23  of these ganglia and their associated nerves. These methods can be applied to experimental
24 manipulation of these ganglia in vivo or removal post-mortem for further study.
25
26  ABSTRACT:
27  The bilateral major pelvic ganglia (MPG; synonym, pelvic ganglia) are the primary source of
28  postganglionic sympathetic and parasympathetic neurons innervating pelvic organs of rodents;
29  the functionally equivalent structure in humans is the inferior hypogastric plexus. The major
30  pelvic ganglia also provide the route by which lumbar and sacral sensory axons reach the pelvic
31 organs. These complex, mixed ganglia can prove challenging to identify and dissect for further
32  experimental study of normal autonomic mechanisms or to establish preclinical models of
33 disease, injury or visceral pain. Here we describe a protocol to access and visualize these
34  ganglia and their associated nerve tracts. We provide this protocol with schematics for both
35 male and female rats, as the ganglion size and landmarks for identification differ between
36  sexes. The protocol describes removal of the ganglion for in vitro studies, but this method can
37  beintegrated into a surgical recovery protocol for experimental interventions (e.g., nerve crush,
38 nerve resection) or for mapping neuronal circuits (e.g., by microinjection of neural tracers). We
39 also demonstrate the primary structures of the ganglion and its associated nerves immediately
40 following dissection and following immunohistochemical staining.
41
42  INTRODUCTION:
43  The rat is the one of the best characterized species used in the study of the pelvic organ
44  physiology and anatomy. While excellent resources exist for descriptions of these organs'?,
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they generally do not provide information on the related neural structures or do so at
insufficient resolution to guide an experimental study. As detailed further below, the
organization of the autonomic ganglia that regulate pelvic organ function is quite different to
the rest of the autonomic nervous system, making it difficult to accurately infer pelvic
innervation features from neuroanatomical information available for other autonomic ganglia.
This deficiency in resources to guide researchers entering this area may have slowed research
on neural regulation of pelvic organs. Here we describe protocols for accessing this region of
the nervous system for further in vitro studies or experimental intervention.

The bilateral major pelvic ganglia (MPG; synonyms: pelvic ganglia; paracervical ganglia [female];
Frankenhduser’s ganglion [female]) are the primary source of postganglionic sympathetic and
parasympathetic neurons innervating pelvic organs of rodents; the inferior hypogastric plexus
comprises the equivalent neuronal structure in humans®®. Sensory projections from lumbar and
sacral dorsal root ganglia also travel via the MPG to reach the pelvic organs. Therefore,
understanding the neural circuitry and biology of the MPG is critical for preclinical studies on a
myriad of clinical conditions relating to the development and adult function of pelvic organs.
Several excellent descriptions of rodent MPG have been published”2, but our experience is that
in general these descriptions do not always provide sufficient guidance to practically inform an
experimental dissection or manipulation of these structures when recovery of the animal is
required. Moreover, the majority of MPG studies focus on male rats. In female rats, the MPG
are smaller® and have distinct anatomical landmarks, and therefore require a distinctly tailored
guide to visualization and dissection.

Sympathetic and parasympathetic pathways are distinguished by their anatomy, specifically the
location of their preganglionic neurons, with sympathetic pathways having preganglionic
neurons in the thoraco-lumbar spinal cord and the parasympathetic preganglionic neurons
located in the brainstem (cranial nerve projections) and sacral spinal cord. In most other
regions of the autonomic system, their target ganglion neurons are located in distinct
sympathetic or parasympathetic ganglia. However, the MPG are unusual in being mixed
sympathetic-parasympathetic ganglia, and therefore at a macroscopic scale are sites of
convergence from preganglionic axons of both thoraco-lumbar and sacral spinal regions. We
have therefore included in our protocols the location and description of these primary nerve
tracts that connect each spinal region with the MPG, facilitating experimental analysis or
separate manipulation of these neural components. We also note for readers specifically
comparing these ganglia across species, that in rodents the spinal preganglionic neurons that
are ‘functionally sacral’, e.g., are active and required during micturition, defecation and penile
erection, are located at spinal levels L6-S1 rather than exclusively in sacral segments'?; likewise
L6 and S1 dorsal root ganglia provide the major ‘sacral’ sensory input to pelvic organs. In
rodents, sensory and preganglionic input from more rostral neural circuits is concentrated in
spinal levels L1 and L2,

Here we describe a protocol to access the MPG and their associated nerve tracts in male and
female rats, and support this with schematics to illustrate specific landmarks. This protocol
guides surgical access to these structures in an experimental context of removing the tissue for
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in vitro studies, e.g., isolating MPG neurons for molecular characterization or primary culture. It
can also be adapted to MPG removal after intracardiac perfusion with fixative, although this is a
more difficult dissection because the neural tissue becomes more difficult to visualize when the
adjacent tissues are devoid of blood. This protocol can also be integrated into a surgical setting
for experimental intervention of these nerve pathways (e.g., nerve resection, microinjection of
neural tracers). These types of dissections are increasingly important for the growing field of
bioelectronic medicine, where new targets and approaches for neuromodulation to treat
clinical conditions of the pelvic viscera are being developed!!. We present the complete
protocol first for male rats, then a replicate of the protocol tailored specifically for female rats.

PROTOCOL:

All procedures are to be conducted according the institutional and funding body requirements
for animal experimentation. The use of animals for this dissection and the protocol for
euthanasia have been approved by the Animal Ethics Committee at the University of
Melbourne (Protocol number 1814639).

NOTE: The dissections illustrated here were performed on adult (~10 weeks) male and female
Sprague-Dawley rats (Biomedical Sciences Animal Facility, University of Melbourne), weighing
280 g (female) and 350 g (male). Prior to these dissections, the rats were euthanized in a CO;
chamber for 4-5 min. Immediately following death, MPG were dissected. If dissecting tissue
from an animal that has undergone transcardial perfusion with fixative, take precautions to
protect the operator from exposure to fixative, i.e., perform dissection in fume cupboard or
downdraft cabinet and wear suitable personal protective equipment. A protocol for transcardial
perfusion has been published in detail*?.

1. Major pelvic ganglion and adjacent nerves: access and resection in a male rat
NOTE: Figure 1 shows anatomical landmarks for MPG visualization in a male rat.
1.1. Access to the abdominal cavity and pelvis

1.1.1. Place the rat in a supine position and access the abdomen and pelvis through a ventral
midline incision, taking care to avoid contamination of the surgical field with fur.

1.1.2. Gently move the abdominal organs to one side using forceps or cotton-tipped
applicators. Note the location of the ventral lobes of the prostate gland and the urinary
bladder.

1.1.3. Move the seminal vesicle to the contralateral side.

1.1.4. Cut the vas deferens to provide better access to the area overlying the ganglion.
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NOTE: From this point of the dissection, the tissue must not dry out; keep the tissue moist with
physiological saline (for fresh tissue dissection) or fixative (for perfusion-fixed animal). Keeping
the tissue moist with saline not only benefits tissue structure but also makes the dissection
easier as dry nerves are more fragile and tear more easily during handling.

1.1.5. Identify the dorsolateral lobe of the prostate gland, on the dorsal surface of which is the
location of the ganglion; this will not yet be visible.

1.1.6. To visualize the ganglion, carefully clear away tissues near and overlying the ganglion. If
necessary, use a retractor to keep the dissection field clear.

1.1.7. Remove a nearby aggregate of adipose tissue and open the lateral fascia of the pelvis.
1.2. Dissection of the MPG and its associated nerves

1.2.1. Identify the following locations that provide landmarks for the next steps of the
dissection: the dorsolateral lobe of the prostate gland (the ganglion is located on the surface of
this lobe, slightly more caudal than the junction between seminal vesicle and prostate) and the
seminal vesicles (where they converge at the midline indicates the ganglion location on the
animal’s rostrocaudal axis).

1.2.2. As required from this point, carefully remove any tissue that impedes complete view of
the neural structures, avoiding damage to the thin capsule of the prostate gland or major
vessels.

1.2.3. Identify the pelvic nerve by visualizing the following landmarks and features.

1.2.3.1. Find the internal iliac vein and its fine branch projecting towards the MPG and the
bladder. This vascular branch runs parallel to and is sometimes embedded within the pelvic
nerve, then traverses the ganglion.

1.2.3.2. Gently place fine-tipped angled forceps under the pelvic nerve and slide the forceps
along to free it from surrounding tissue.

NOTE: It may also be possible to isolate the pelvic nerve from the small vessel running parallel
to it, but for most types of experiments this is not essential. Confirm that the structure is the
pelvic nerve by viewing under high magnification to determine that the nerve contains several
loosely aggregated fascicles, which are easily distinguished under the dissecting microscope and
are characteristic of the pelvic nerve, as none of the other major nerves associated with the
ganglion show this clear fasciculation.

1.2.4. Identify the cavernous nerve by visualizing the following landmarks and features.

1.2.4.1. After following the pelvic nerve to its junction with the ganglion, follow the cavernous
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nerve as it travels across the prostate and then caudally towards the cavernous bodies of the
penis.

1.2.4.2. If microscope magnification permits, note that there is a small group of delicate nerves
emerging from the ganglion between the pelvic and cavernous nerves; these are the rectal
nerves that travel to the lower bowel.

1.2.5. Identify the hypogastric nerve by visualizing the following landmarks and features.

1.2.5.1. Identify where the hypogastric nerve joins the ganglion at its cranial edge, after
travelling alongside the ureter.

1.2.5.2. Confirm that the hypogastric nerve is much thinner than either the pelvic or cavernous
nerves and is not accompanied by large vessels.

1.2.6. Identify the MPG by visualizing the following features.

1.2.6.1. Visualize the ventral, dorsal and cranial edges of the ganglion, forming a triangular
shape.

1.2.6.2. Confirm the location of each major nerve: the pelvic nerves emerging from the
ganglion’s dorsal edge, the cavernous nerve at the most caudal corner of the ganglion, the
hypogastric nerve from its cranial edge, and the accessory nerves emerging from the ganglion’s
ventral edge.

1.2.7. Identify the accessory nerves by visualizing the following landmarks and features.

1.2.7.1. After clearing tissue to enable visualization of the ventral edge of the ganglion, identify
a cluster of nerves that project towards the urinary and reproductive tracts.

1.2.7.2. If microscope magnification permits, identify one caudal group of nerves that enter
between the prostate lobes and one rostral group between the seminal vesicle and the bladder.

1.3. Removal of the MPG with its associated nerves
1.3.1. Gently slide forceps between the ganglion and the underlying prostate gland, being
careful not to puncture the thin capsule of the prostate. Disrupt any connections between the

ganglion and the prostate.

1.3.2. Clear any final connections with surrounding tissues for the lengths of nerves required for
the experiment, then cut each nerve.

1.3.3. Using fine forceps, move the ganglion with its nerves to the appropriate solution for the
experiment and confirm that each of the main nerves are intact.
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2. Major pelvic ganglion and adjacent nerves: access and resection in a female rat
NOTE: Figure 2 shows anatomical landmarks for MPG visualization in a female rat.
2.1. Access to the abdominal cavity and pelvis

2.1.1. Place the rat in a supine position and access the abdomen and pelvis through a ventral
midline incision, taking care to avoid contamination of the surgical field with fur.

NOTE: From this point of the dissection, the tissue must not dry out; keep the tissue moist with
physiological saline (for fresh tissue dissection) or fixative (for perfusion-fixed animal).

2.1.2. Gently move the abdominal organs to one side using forceps or cotton-tipped
applicators. Note the location of the uterine horn, urinary bladder and rectum.

2.1.3. Cut the ovarian and uterine vessels and retract the uterine horn.

2.1.4. Enter the peritoneal space and gently clear away an aggregate of adipose tissue located
near the uterine cervix.

2.2. Dissection of the MPG and its associated nerves
2.2.1. Identify the lateral wall of the uterine cervix, just caudal to its junction with the uterine
horns; this region is the primary landmark for defining the MPG location on the animal’s

rostrocaudal axis.

2.2.2. As required from this point, carefully remove any tissue that impedes complete view of
the neural structures, avoiding damage to major vessels.

2.2.3. Identify the pelvic nerve by visualizing the following landmarks and features.

2.2.3.1. Find the internal iliac vein and its fine branch projecting towards the MPG and the
bladder. This branch runs parallel to and is sometimes embedded within the pelvic nerve, then
traverses the ganglion.

2.2.3.2. Confirm that the structure is the pelvic nerve by viewing under high magnification to
determine that the nerve contains several loosely aggregated fascicles, which are easily
distinguished under the dissecting microscope and are characteristic of the pelvic nerve, as
none of the other major nerves associated with the ganglion show this clear fasciculation.

2.2.4. ldentify the hypogastric nerve by visualizing the following landmarks and features.

2.2.4.1. Identify where the hypogastric nerve joins the ganglion at its cranial edge, after
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travelling alongside the ureter.

2.2.4.2. Confirm that the hypogastric nerve is much thinner than either the pelvic or cavernous
nerves and is not accompanied by large vessels.

2.2.5. Identify the cavernous nerve by visualizing the following landmarks and features.

2.2.5.1. After following the pelvic nerve to its junction with the ganglion, follow the cavernous
nerve as it travels caudally along the lateral wall of the cervix towards the vagina.

2.2.5.2. If microscope magnification permits, note that there is a small group of delicate nerves
emerging from the ganglion between the pelvic and cavernous nerves; these are the rectal
nerves that travel to the lower bowel.

2.2.6. Identify the accessory nerves by visualizing the following landmarks and features.

NOTE: The accessory nerves are difficult to see but project from the medial aspect of the MPG.
After clearing tissue to enable visualization of the ventral edge of the ganglion, identify a cluster
of very delicate nerves that project towards the urinary and reproductive tracts.

2.2.7. Identify the MPG by visualizing the following features.

2.2.7.1. Visualize the ventral, dorsal, and cranial edges of the ganglion, which form a triangular
shape.

2.2.7.2. Confirm the location of each major nerve: the pelvic nerves emerging from the
ganglion’s dorsal edge, the cavernous nerve at the most caudal corner of the ganglion, the
hypogastric nerve from its cranial edge, and the accessory nerves emerging from the ganglion’s
ventral edge.

2.3. Removal of the MPG with its associated nerves

2.3.1. Gently place fine-tipped angled forceps under the pelvic nerve and slide the forceps
along to free it from the underlying uterine cervix and surrounding tissue.

NOTE: It may also be possible to isolate the pelvic nerve from the small vessel running parallel
to it, but for most types of experiments this is not essential. If demonstrating the dissection,
place a suture under the pelvic nerve, to facilitate its visualization.

2.3.2. Repeat the process for the cavernous nerve, then the hypogastric nerve, and finally the
accessory nerves.

2.3.3. Gently slide forceps between the ganglion and the underlying uterine cervix. Disrupt any
connections between the ganglion and the cervix.
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2.3.4. Clear any final connections with surrounding tissues for the lengths of nerves required for
the experiment, then cut each nerve.

2.3.5. Using fine forceps, move the ganglion with its nerves to the appropriate solution for the
experiment and confirm that each of the main nerves are intact.

3. Confirmation of ganglion components (optional)

3.1. After removal of the ganglion, immerse ganglion in a conventional histological fixative (e.g.,
4% buffered formalin) for a minimum of 1 h, wash out fixative with 0.1 M phosphate buffer and
process tissue for cryosectioning and fluorescence immunohistochemistry, as previously
described?3.

NOTE: Many high-quality antibodies that specifically recognize these three neural markers are
commercially available. See Table of Materials for the reagents used for the labeling shown in
Figure 3.

3.2. Alternatively, process ganglia intact (wholemounts) for immunohistochemistry using a
similar method as above but increasing the incubation times for the antibodies to 4 days
(primary antibody) and 2 days (secondary antibody).

3.3. To demonstrate a major population of sensory axons, use antibodies against calcitonin
gene-related peptide (CGRP).

NOTE: The recommended dilution of the antibody used in this study is 1:5,000.

3.4. To demonstrate noradrenergic sympathetic neurons, use antibodies against tyrosine
hydroxylase (TH).

NOTE: The recommended dilution of the antibody used in this study is 1:5,000.

3.5. To demonstrate a major population of cholinergic neurons, use antibodies against neuronal
nitric oxide synthase (NOS).

NOTE: The recommended dilution of the antibody used in this study is 1:500.

REPRESENTATIVE RESULTS:

A successful dissection will not only remove the complete body of the MPG intact, but also
retain the first segment of each of the major nerves still attached. These nerves are valuable
indicators of ganglion orientation in vivo and therefore provide essential information for many
types of anatomical studies (e.g., mapping expression patterns or cellular changes after an
experimental perturbation). Although preserving the associated nerves can be of less
importance for some experiment types (e.g., ganglion dissociation for culture of isolated
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neurons), the presence of nerves also provides a way of handling the ganglion without touching
(and potentially damaging) the neuronal cell bodies.

An unsuccessful dissection will have an incomplete or damaged ganglion, or where the primary
nerves are no longer attached. It is also possible that ganglia or nerves are unknowingly
damaged during dissection, either because the physical damage is too subtle to detect under
the dissecting microscope or because the damage only becomes apparent during certain types
of assays. For example, if the ganglion tissue becomes dry during dissection, the tissue may
appear normal during later handling, but will show high levels of non-specific fluorescence on
the surface.

Examples of dissected MPG are shown in Figure 3, which provides examples of the entire MPG
visualized as a whole thickness complete ganglion (Figure 3A) and an MPG that has been
cryosectioned for performing immunofluorescence to demonstrate noradrenergic and
cholinergic neurons (Figures 3B,C).

FIGURE LEGENDS:

Figure 1: Anatomical landmarks for MPG visualization in a male rat. 1, seminal vesicle; 2,
urinary bladder; 3, coagulating gland; 4 & 5, accessory nerves; 6, prostate (ventral lobe); 7,
cavernous nerve; 8, vas deferens; 9, urethra; 10, bulbocavernosus muscle; 11, ischiocavernosus
muscle; 12, rectal nerves; 13, abductor caudae externus; 14, major pelvic ganglion; 15, pelvic
nerve; 16, abductor caudae internus; 17, hypogastric nerve; 18, internal iliac vein; 19, flexor
caudae brevis; 20, flexor caudae longus; 21, ureter; 22, psoas major; 23, abdominal aorta; 24,
inferior vena cava.

Figure 2: Anatomical landmarks for MPG visualization in a female rat. 1, distal colon; 2,
urinary bladder; 3, uterine body; 4, hypogastric nerve; 5, accessory nerves; 6, major pelvic
ganglion; 7, cavernous nerve; 8, vagina; 9, urethra; 10, rectum; 11, abductor caudae externus;
12, rectal nerves; 13, flexor caudae brevis; 14, pelvic nerve; 15, internal iliac vein; 16, abductor
caudae internus; 17, flexor caudae longus; 18, external iliac artery; 19, ureter; 20, psoas major;
21, uterine horn; 22, abdominal aorta.

Figure 3: Immunohistochemically labelled MPG from adult male rats. All preparations have
been visualized with a conventional widefield fluorescence microscope equipped with a
monochrome camera, then digitally colorized. (A) Wholemount (complete thickness), fixed
MPG with associated nerves, immunohistochemically labelled for the sensory nerves that
express calcitonin gene-related peptide (CGRP); 1, pelvic nerve (showing the multiple fascicles);
2, cavernous nerve; 3, hypogastric nerve; 4, accessory nerves; 5, rectal nerves; 6, major pelvic
ganglion (MPG). (B,C) Cryosections (14 um) of fixed MPG, immunohistochemically labelled to
demonstrate the mixed noradrenergic-cholinergic nature of the ganglion; (B) noradrenergic
neurons demonstrated by antibody for tyrosine hydroxylase and (C) a major population of
cholinergic neurons by antibody for neuronal nitric oxide synthase. Calibration bar represents
(A) 1,000 um, (B,C) 200 pum.
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DISCUSSION:

Neural control of the pelvic organs is mediated by complex pathways including somatic,
parasympathetic, sympathetic and visceral sensory components'#1’. Most of these pathways
originate in or pass through the MPG. The dissection protocols outlined here provide an
introduction to MPG anatomy, the related associated nerves and nearby macroscopic
anatomical landmarks; the latter are illustrated by anatomical schematics. Other approaches to
MPG dissection may also be successful, but we find the one described here to be robust and
suitable for a researcher new to this area of the nervous system.

The most critical aspects of the protocol are correct identification of each major nerve and the
complete removal of MPG tissue. With careful viewing and handling of the tissues, MPG tissues
can be removed for anatomical, molecular and electrophysiological in vitro studies®?2, The
protocol can also be adapted for in vivo experimental manipulation?32°, noting that in this case,
great care must be taken to minimise contact with the primary nerves associated with the
ganglion or to damage nearby vasculature. If the experiment requires selective denervation by
interruption of one or more nerves, it is recommended to ligate the severed nerve to prevent
reinnervation and confounding of analyses. This dissection protocol could also be utilized for
the mouse, where there is also an MPG with comparable function?6-2,

For neuroanatomical studies, the best preservation of antigens and tissue structure is obtained
by dissecting the MPG from an anesthetized animal that has been perfused transcardially with
histological fixative appropriate to the experiment?’; however, identification of the ganglion
and nerve structures are more difficult after this process, as the tissue coloration is lost. It is
recommended to become proficient in identifying and dissecting the ganglion from
nonperfused animals before attempting this dissection after perfusion. Likewise, it is
recommended to first become proficient in the dissection in males because for animals of
equivalent age and body size, the MPG and its associated nerves are much smaller in females.

To validate that the tissue removed is indeed the MPG, the researcher is first advised to check
the location and features of each primary nerve. Many dissectors find the pelvic nerve and
cavernous nerve the easiest to identify in situ; the hypogastric and accessory nerves are more
delicate and more difficult to distinguish from the surrounding tissue. If these nerves are no
longer available because of problems during dissection, or if there is uncertainty regarding their
structure, it is recommended that initial MPG dissections are characterized with conventional
histology (to confirm presence of neuronal cell bodies®) and secondly with
immunohistochemistry (to identify that both cholinergic and noradrenergic neurons are
present3%31) (Figure 3). To validate correct identification of the major nerves, the cavernous
nerves are readily identified by their high density of neuronal cell bodies in their initial portion
close to the MPG; most of these neurons express markers of cholinergic, nitrergic neurons3%33,
The pelvic, hypogastric and accessory nerves have very few neuronal cell bodies3.

There are several common pitfalls in performing this dissection. If novice dissectors have
problems finding any of the major nerves or the MPG, they are encouraged to return to the



440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483

steps that describe the key landmarks. It is very common to become so focused on finding the
microstructures that one loses track of the macroscopic context. Most commonly, novice
dissectors either move too far rostral in their dissection site or remain too ‘superficial’—i.e., too
close to the ventral opening of the abdomen, rather than examining deeper (i.e., more dorsal)
structures. A common problem during dissection is damage to the vasculature during
dissection. If bleeding starts, gently hold a cotton-tipped applicator over the source until
bleeding stops, then flush the area liberally with saline before recommencing dissection. It is
possible the MPG will not be usable for experiments if contaminated with too much blood or if
the dissection is delayed too long while waiting for bleeding to stop. Another common
dissection error is damage to the capsule of the prostate gland which significantly impairs the
MPG visualization and removal. This capsule is a very delicate structure that is easily punctured
while removing the fat from the lateral wall of the prostate, even if using only a cotton-tipped
applicator. Finally, the main nerves associated with the MPG are easily damaged during the
process of identifying each one and then during removal of the MPG. Dissectors are
encouraged to develop a routine whereby each nerve is isolated in turn, in a particular order, so
that there is less opportunity for confusion during the final steps of ganglion removal.

This dissection did not seek to trace each of the components of the accessory nerves to specific
organs, or to identify each of the many microganglia that lie at various points between the
pelvic ganglia and the pelvic organs®. These are quite difficult to visualize in vivo without using
specific stains; however, they can be removed by following each of the nerve tracts towards the
organs, and utilizing specific neural stains post hoc to determine ganglion location. These
microganglia, even though comprising only small fraction of the neuronal population compared
to the MPG, may provide specific types of input to the organs to which they are most closely
located. We note here a limitation in the field that neither these microganglia nor many of the
small nerve tracts exiting the MPG to travel to pelvic organs yet have broadly accepted names.
Moreover, a similarly detailed study of microganglia has not yet been conducted in female rats.

In summary, the protocol and schematics provided here provide researchers with tools to study
the primary structures providing the autonomic nerve supply to the pelvic organs, as well as the
major peripheral conduits of sensory nerves from lumbosacral dorsal root ganglia that travel via
the MPG to pelvic organs.
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Keast_Revision

Thank you for the additional opportunity to refine our manuscript and accompanying video.

Responses to Editorial Comments:

We have made all of the changes requested in the text comments. These are shown in
tracking and as responses within the Comments box.

We have made all of the changes within the video, as requested. We really hope that these
now meet your approval.

In making these changes we noted and have addressed the following in the text:

We identified several typographical errors that have now been addressed and evident in the
tracking. We apologise that these were not identified earlier.

At the same as adding the new references requested, we made some minor corrections to
the existing Endnote file for the Bibliography.

We identified an inconsistency between the male and female dissection protocols relating to
the wording for how/why to keep the tissue moist. We have now made this description
identical between the two protocols, so that each is complete.

With the editorial reformatting of section 3 (creating specific ‘Notes’ relating to each
antibody dilution), we propose that the general statement about antibody availability be
relocated as a Note for 3.1, rather than merging with more specific Note for 3.5.

Kind regards

Janet Keast
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http://www.jove.com/publish) via:
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The Author is NOT a United States government employee.

The Author is a United States government employee and the Materials were prepared in the
course of his or her duties as a United States government employee.

The Author is a United States government employee but the Materials were NOT prepared in the
course of his or her duties as a United States government employee.
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1. Defined Terms. As used in this Article and Video
License Agreement, the following terms shall have the
following meanings: “Agreement” means this Article and
Video License Agreement; “Article” means the article
specified on the last page of this Agreement, including any
associated materials such as texts, figures, tables, artwork,
abstracts, or summaries contained therein; “Author”
means the author who is a signatory to this Agreement;
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contributions, constituting separate and independent
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“CRC License” means the Creative Commons Attribution-
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“Video” means any video(s) made by the Author, alone or
in conjunction with any other parties, or by JoVE or its
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of the Article, and in which the Author may or may not
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2. Background. The Author, who is the author of the
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in this Agreement the respective rights of each Party in and
to the Article and the Video.

3. Grant of Rights in Article. In consideration of JoVE
agreeing to publish the Article, the Author hereby grants to
JoVE, subject to Sections 4 and 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to
publish, reproduce, distribute, display and store the Article
in all forms, formats and media whether now known or
hereafter developed (including without limitation in print,
digital and electronic form) throughout the world, (b) to
translate the Article into other languages, create
adaptations, summaries or extracts of the Article or other
Derivative Works (including, without limitation, the Video)
or Collective Works based on all or any portion of the Article
and exercise all of the rights set forth in (a) above in such
translations, adaptations, summaries, extracts, Derivative
Works or Collective Works and(c) to license others to do any
or all of the above. The foregoing rights may be exercised in
all media and formats, whether now known or hereafter
devised, and include the right to make such modifications
as are technically necessary to exercise the rights in other
media and formats. If the “Open Access” box has been
checked in Item 1 above, JoVE and the Author hereby grant
to the public all such rights in the Article as provided in, but
subject to all limitations and requirements set forth in, the
CRC License.
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4, Retention of Rights in Article. Notwithstanding
the exclusive license granted to JoVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
Institution’s website or the Author’s personal website, in
each case provided that a link to the Article on the JoVE
website is provided and notice of JoVE’s copyright in the
Article is included. All non-copyright intellectual property
rights in and to the Article, such as patent rights, shall
remain with the Author.

5. Grant of Rights in Video — Standard Access. This
Section 5 applies if the “Standard Access” box has been
checked in Item 1 above or if no box has been checked in
Item 1 above. In consideration of JoVE agreeing to produce,
display or otherwise assist with the Video, the Author
hereby acknowledges and agrees that, Subject to Section 7
below, JoVE is and shall be the sole and exclusive owner of
all rights of any nature, including, without limitation, all
copyrights, in and to the Video. To the extent that, by law,
the Author is deemed, now or at any time in the future, to
have any rights of any nature in or to the Video, the Author
hereby disclaims all such rights and transfers all such rights
to JoVE.

6. Grant of Rights in Video — Open Access. This
Section 6 applies only if the “Open Access” box has been
checked in Item 1 above. In consideration of JoVE agreeing
to produce, display or otherwise assist with the Video, the
Author hereby grants to JoVE, subject to Section 7 below,
the exclusive, royalty-free, perpetual (for the full term of
copyright in the Article, including any extensions thereto)
license (a) to publish, reproduce, distribute, display and
store the Video in all forms, formats and media whether
now known or hereafter developed (including without
limitation in print, digital and electronic form) throughout
the world, (b) to translate the Video into other languages,
create adaptations, summaries or extracts of the Video or
other Derivative Works or Collective Works based on all or
any portion of the Video and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works
and (c) to license others to do any or all of the above. The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.

7. Government Employees. If the Author is a United
States government employee and the Article was prepared
in the course of his or her duties as a United States
government employee, as indicated in Item 2 above, and
any of the licenses or grants granted by the Author
hereunder exceed the scope of the 17 U.S.C. 403, then the
rights granted hereunder shall be limited to the maximum
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rights permitted under such statute. In such case, all
provisions contained herein that are not in conflict with
such statute shall remain in full force and effect, and all
provisions contained herein that do so conflict shall be
deemed to be amended so as to provide to JoVE the
maximum rights permissible within such statute.

8. Protection of the Work. The Author(s) authorize
JoVE to take steps in the Author(s) name and on their behalf
if JoOVE believes some third party could be infringing or
might infringe the copyright of either the Author’s Article
and/or Video.

9. Likeness, Privacy, Personality. The Author hereby
grants JoVE the right to use the Author’s name, voice,
likeness, picture, photograph, image, biography and
performance in any way, commercial or otherwise, in
connection with the Materials and the sale, promotion and
distribution thereof. The Author hereby waives any and all
rights he or she may have, relating to his or her appearance
in the Video or otherwise relating to the Materials, under
all applicable privacy, likeness, personality or similar laws.
10. Author Warranties. The Author represents and
warrants that the Article is original, that it has not been
published, that the copyright interest is owned by the
Author (or, if more than one author is listed at the beginning
of this Agreement, by such authors collectively) and has not
been assigned, licensed, or otherwise transferred to any
other party. The Author represents and warrants that the
author(s) listed at the top of this Agreement are the only
authors of the Materials. If more than one author is listed
at the top of this Agreement and if any such author has not
entered into a separate Article and Video License
Agreement with JoVE relating to the Materials, the Author
represents and warrants that the Author has been
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them
had been a party hereto as an Author. The Author warrants
that the use, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate,
infringe and/or misappropriate the patent, trademark,
intellectual property or other rights of any third party. The
Author represents and warrants that it has and will
continue to comply with all government, institutional and
other regulations, including, without limitation all
institutional, laboratory, hospital, ethical, human and
animal treatment, privacy, and all other rules, regulations,
laws, procedures or guidelines, applicable to the Materials,
and that all research involving human and animal subjects
has been approved by the Author's relevant institutional
review board.

11. JoVE Discretion. If the Author requests the
assistance of JoVE in producing the Video in the Author’s
facility, the Author shall ensure that the presence of JoVE
employees, agents or independent contractors is in
accordance with the relevant regulations of the Author's
institution. If more than one author is listed at the
beginning of this Agreement, JOVE may, in its sole
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discretion, elect not take any action with respect to the
Article until such time as it has received complete, executed
Article and Video License Agreements from each such
author. JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to
accept or decline any work submitted to JoVE. JoVE and its
employees, agents and independent contractors shall have
full, unfettered access to the facilities of the Author or of
the Author’s institution as necessary to make the Video,
whether actually published or not. JoVE has sole discretion
as to the method of making and publishing the Materials,
including, without limitation, to all decisions regarding
editing, lighting, filming, timing of publication, if any,
length, quality, content and the like.

12. Indemnification. The Author agrees to indemnify
JoVE and/or its successors and assigns from and against any
and all claims, costs, and expenses, including attorney’s
fees, arising out of any breach of any warranty or other
representations contained herein. The Author further
agrees to indemnify and hold harmless JoVE from and
against any and all claims, costs, and expenses, including
attorney’s fees, resulting from the breach by the Author of
any representation or warranty contained herein or from
allegations or instances of violation of intellectual property
rights, damage to the Author’s or the Author’s institution’s
facilities, fraud, libel, defamation, research, equipment,
experiments, property damage, personal injury, violations
of institutional, laboratory, hospital, ethical, human and
animal treatment, privacy or other rules, regulations, laws,
procedures or guidelines, liabilities and other losses or
damages related in any way to the submission of work to
JoVE, making of videos by JoVE, or publication in JoVE or
elsewhere by JoVE. The Author shall be responsible for, and
shall hold JoVE harmless from, damages caused by lack of
sterilization, lack of cleanliness or by contamination due to

ARTICLE AND VIDEO LICENSE AGREEMENT

the making of a video by JoVE its employees, agents or
independent contractors. All sterilization, cleanliness or
decontamination procedures shall be solely the
responsibility of the Author and shall be undertaken at the
Author’s expense. All indemnifications provided herein
shall include JoVE's attorney’s fees and costs related to said
losses or damages. Such indemnification and holding
harmless shall include such losses or damages incurred by,
or in connection with, acts or omissions of JoVE, its
employees, agents or independent contractors.

13. Fees. To cover the cost incurred for publication,
JoVE must receive payment before production and
publication of the Materials. Payment is due in 21 days of
invoice. Should the Materials not be published due to an
editorial or production decision, these funds will be
returned to the Author. Withdrawal by the Author of any
submitted Materials after final peer review approval will
result in a US$1,200 fee to cover pre-production expenses
incurred by JoVE. If payment is not received by the
completion of filming, production and publication of the
Materials will be suspended until payment is received.

14. Transfer, Governing Law. This Agreement may be
assigned by JoVE and shall inure to the benefits of any of
JoVE's successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to
any conflict of law provision thereunder. This Agreement
may be executed in counterparts, each of which shall be
deemed an original, but all of which together shall be
deemed to me one and the same agreement. A signed copy
of this Agreement delivered by facsimile, e-mail or other
means of electronic transmission shall be deemed to have
the same legal effect as delivery of an original signed copy
of this Agreement.
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