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SUMMARY:  27 
The detrusor-free bladder model enables direct access to the suburothelium to study local 28 
mechanisms for regulation of biologically active mediator availability in suburothelium/lamina 29 
propria during storage and voiding of urine. The preparation closely resembles filling of an intact 30 
bladder and allows pressure-volume studies to be performed without systemic influences.  31 
 32 
ABSTRACT:  33 
Previous studies have established the release of chemical substances from flat bladder mucosa 34 
sheets affixed in Ussing chambers and exposed to changes in hydrostatic pressure or mechanical 35 
stretch and from cultured urothelial cells upon hydrostatic pressure changes, stretch, cell 36 
swelling, or drag forces, and in bladder lumen at end of filling. Such findings led to the assumption 37 
that these mediators are also released in suburothelium (SubU)/lamina propria (LP) during 38 
bladder filling, where they affect cells deep in the bladder wall to ultimately regulate bladder 39 
excitability. There are at least two obvious limitations in such studies: 1) none of these 40 
approaches provide direct information about the presence of mediators in SubU/LP, and 2) the 41 
stimuli used are not physiological and do not recapitulate authentic filling of the bladder. Here, 42 
we discuss a procedure that enables direct access to the suburothelial surface of the bladder 43 
mucosa in the course of bladder filling. The murine detrusor-free preparation created closely 44 
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resembles filling of the intact bladder and allows pressure-volume studies to be performed on 45 
the bladder in the absence of confounding signaling from spinal reflexes and detrusor smooth 46 
muscle. Using the novel detrusor-free bladder model, we recently demonstrated that intravesical 47 
measurements of mediators cannot be used as a proxy to what has been released or present in 48 
the SubU/LP during bladder filling. The model enables examination of urothelium-derived 49 
signaling molecules that are released, generated by metabolism and/or transported into the 50 
SubU/LP during the course of bladder filling to transmit information to neurons and smooth 51 
muscle of the bladder and regulate its excitability during continence and micturition.  52 
 53 
INTRODUCTION:  54 
The purpose of this model is to enable direct access to the submucosal side of the bladder mucosa 55 
during different phases of bladder filling.  56 
 57 
The bladder must refrain from premature contraction during filling and empty when critical 58 
volume and pressure are reached. Abnormal continence or voiding of urine are frequently 59 
associated with abnormal excitability of the detrusor smooth muscle (DSM) in the course of 60 
bladder filling. Excitability of DSM is determined by factors intrinsic to the smooth muscle cells 61 
and by influences generated by different cell types within the bladder wall. The wall of the urinary 62 
bladder consists of urothelium (mucosa), suburothelium (SubU)/lamina propria (LP), detrusor 63 
smooth muscle (DSM) and serosa (Figure 1A). The urothelium consists of umbrella cells (i.e., the 64 
outermost layer of the urothelium), intermediate cells, and basal cells (i.e., the innermost layer 65 
of the urothelium). Various types of cells, including interstitial cells, fibroblasts, afferent nerve 66 
terminals, small blood vessels, and immune cells reside in the SubU/LP. It is widely assumed that 67 
the bladder urothelium is a sensory organ that initiates reflex micturition and continence by 68 
releasing mediators into the submucosa that affect cells in the SubU/ LP and the DSM1-3. For the 69 
most part, such assumptions are based on studies that have demonstrated release of mediators: 70 
from pieces of mucosa exposed to changes in hydrostatic pressure4,5; from cultured urothelial 71 
cells exposed to stretch6,7, hypotonicity-induced cell swelling7 or drag forces8; from isolated 72 
bladder wall strips upon receptor or nerve activation9-14; and in bladder lumen at end of bladder 73 
filling15-19. While such studies were instrumental to demonstrate release of mediators upon 74 
mechanical stimulation of bladder wall segments or cultured urothelial cells, they need to be 75 
supported by direct evidence for release of mediators in the submucosa that is elicited by 76 
physiological stimuli that reproduce bladder filling. This is a challenging task given that the 77 
SubU/LP is located deep in the bladder wall hampering the straightforward access to the vicinity 78 
of SubU/LP during bladder filling.  79 
 80 
Here, we illustrate a decentralized (ex vivo) murine bladder model with the detrusor muscle 81 
removed13 that was developed to facilitate studies on local mechanisms of mechanotransduction 82 
that participate in the signaling between the bladder urothelium, DSM and other cell types in the 83 
bladder wall. This approach is superior to using flat bladder wall sheets, bladder wall strips or 84 
cultured urothelial cells because it allows direct measurements in the vicinity of SubU/LP of 85 
urothelium-derived mediators that are released or formed in response to physiological pressures 86 
and volumes in the bladder and avoids potential phenotypic changes in cell culture. It can be 87 
used to measure availability, release, metabolism and transurothelial transport of mediators in 88 



  

 

SubU/LP at different stages of bladder filling (Figure 1B). The preparation can also be used to 89 
examine urothelial signaling and mechanotransduction in models of overactive and underactive 90 
bladder syndromes.  91 
 92 
PROTOCOL: 93 
 94 
All procedures involving animals described in this manuscript were conducted according the 95 
National Institutes of Health Guide for the Care and Use of Laboratory Animals and the 96 
Institutional Animal Use and Care Committee at the University of Nevada.  97 
 98 
NOTE: The model presented here consists of the removal of the detrusor muscle while the 99 
urothelium and SubU/LP remain intact (Figure 1B) to enable investigators direct access to 100 
SubU/LP in the course of bladder filling.  101 
 102 
1. Dissection of the detrusor-free bladder preparation 103 
 104 
1.1. Place the isolated bladder in a dissecting dish filled with cold (10 °C) and oxygenated with 105 
5% CO2/95 % O2 Krebs bicarbonate solution (KBS) with the following composition (mM): 118.5 106 
NaCl, 4.2 KCl, 1.2 MgCl2, 23.8 NaHCO3, 1.2 KH2PO4, 11.0 dextrose, 1.8 CaCl2 (pH 7.4)13.  107 
 108 
1.2. Pin a small portion of the dome of the isolated bladder to a Sylgard-covered dissecting 109 
dish filled with KBS. Make sure that the pin goes through a piece of the serosa or the outermost 110 
edge of the detrusor muscle far from the innermost edge of the muscle that faces the SubU/LP.  111 
 112 
1.3. Using a microscope, identify the urethra and ureters and pin each of them to the bottom 113 
of the dissecting dish. 114 
 115 
1.4. Remove the excess adipose and connective tissues so that the entire main body of the 116 
bladder, the urethra and both ureters are displayed.  117 
 118 
1.5. Tie the ureters with 6-0 nylon sutures. Then, pin the open ends of ureters towards the 119 
bottom of the dissecting dish to secure the preparation.  120 
 121 
1.6. Using fine-tip forceps, gently pull a piece of the serosa at the corner between the ureter 122 
and the bladder body.  123 
 124 
1.7. Adjust the light of the microscope to increase transparency and distinguish the margin of 125 
the submucosa underneath the detrusor muscle.  126 
 127 
1.8. Start cutting (not peeling!) the bladder wall with fine-tip scissors along the inner surface 128 
of the detrusor muscle layer while gently pulling the cut segment away from the preparation. At 129 
all times, ensure that the lateral edge of mucosa can be seen and avoid touching it.  130 
 131 
1.9. Remove the detrusor muscle entirely by turning around the dissecting dish so that the 132 



  

 

position of the preparation is comfortable to continue dissecting out the detrusor muscle.  133 
 134 
1.10. Leave a small piece of detrusor muscle on the top of the bladder dome to ensure ability 135 
to immobilize the preparation during the remaining steps of the protocol.  136 
 137 
1.11. Make a double loop of 6-0 nylon thread, place it around the neck of the bladder 138 
preparation, and leave the loop loose.  139 
 140 
1.12. Add a second double loop of 6-0 silk thread, place it around the neck of the bladder 141 
preparation, and leave the loop lose. Having two sutures prevents leaks around the sutures.  142 
 143 
1.13. Cut about 2 cm of 20 PE tubing (catheter), flare up the tip by moving slowly the tip close 144 
to a flame. 145 
 146 
1.14. Fill the catheter with warm (37 °C) oxygenated KBS.  147 
 148 
1.15. Insert the catheter in the orifice of the bladder urethra and gently push the catheter until 149 
the catheter tip reaches approximately the middle of the bladder.  150 
 151 
1.16. Tie the suture around the catheter and the surrounding tissue of the bladder neck.  152 
 153 

1.17. Slowly fill the bladder with about 50-100 L of warm (37 °C) oxygenated KBS, lift it briefly 154 
(<10 s) above the surface of KBS, and monitor for leaks at the sutures and bladder body.  155 
 156 
1.18. If no leak is observed, the preparation is ready for the experiment. If a leak around the 157 
suture is observed, remove the suture and replace it. If a leak from a hole in the bladder body is 158 
noticed, discard the preparation.  159 
 160 
2. Filling of the denuded bladder preparation 161 
 162 
2.1. Perfuse KBS (37 °C) into a 3 mL chamber of a water (37 °C) jacketed organ dish with a 163 
Sylgard bottom. 164 
 165 
2.2. Adjust the oxygen and suction lines.  166 
 167 
2.3. Place the denuded bladder preparation in the chamber. 168 
 169 
2.4. Secure the catheter to the side of the chamber so that the preparation does not float 170 
above the surface of the perfusion solution.  171 
 172 
2.5. Connect the bladder catheter to a longer PE20 tubing (infusion line) connected to the 173 
three way stopcock using same size fitting.  174 
 175 
2.6. Make sure that the lines between the infusion pump, the pressure transducer and the 176 



  

 

bladder are open.  177 
 178 
2.7. Fill the infusion syringe with fresh, warm (37 °C) and oxygenated KBS. 179 
 180 
2.8. Adjust the pump parameters: type/volume of syringe (i.e., 1 mL), operation (i.e. Infuse), 181 
flow (i.e., constant), and flow rate (i.e., 15 mL/min).  182 
 183 
2.9. Press the Start button on the syringe pump to fill the bladder. 184 
 185 
2.10. Monitor filling volume and intravesical pressure during bladder filling.  186 
 187 
3. Detection of mediators in the SubU/LP aspect of the denuded bladder preparation 188 
  189 
3.1. Collect aliquots of the bath solution into ice-cold microcentrifuge tubes or high-190 
performance liquid chromatography (HPLC) inserts. 191 
 192 
3.2. Prepare and process the samples according to the appropriate detection application. In 193 
the case of detecting purine availability, process the samples by HPLC with fluorescence 194 
detection13, 18.  195 
 196 
REPRESENTATIVE RESULTS:  197 
 198 
The wall of murine detrusor-free bladder preparation is intact and contains all layers except the 199 
DSM and serosa. Proof-of-principle studies demonstrated that the DSM-free bladder wall 200 
includes urothelium and SubU/LP while the tunica muscularis and the serosa are absent (Figure 201 
2)13. 202 
 203 
Filling of the detrusor-free bladder approximates normal bladder filling. Figure 3 shows 204 
schematics of the experimental setup for filling ex vivo bladder preparations at different filling 205 
rates, volumes and intraluminal pressures. The murine ex vivo intact and denuded bladder 206 
preparations require a broad range of filling volumes to reach voiding pressure13. The pressure-207 
volume relationships are remarkably similar in the intact and denuded preparations (Movie 1, 208 
Movie 2, and Figure 4). Therefore, the DSM-free preparation is suitable for functional studies of 209 
the role of urothelium and SubU/LP in bladder mechanosensation and mechanotransduction. 210 
 211 
Possible use of the detrusor-free bladder model 212 
Measure availability of mediators in bladder lumen and SubU/LP during bladder filling 213 
The experimental setup for collecting extraluminal (EL; e.g., bathing SubU/LP) and intraluminal 214 
(IL) samples during filling of bladder preparations while monitoring bladder pressure is illustrated 215 
in Figure 5. Suitability of the model for measuring urothelium-derived mediators that are 216 
released in the SubU/LP side during filling was tested by measuring the release of purine 217 
mediators (e.g., adenosine 5’-triphosphate, ATP; adenosine 5’-diphosphate, ADP; nicotinamide 218 
adenine dinucleotide, NAD; adenosine 5’-monophosphate, AMP; and adenosine, ADO) in the 219 
solution bathing the SubU/LP of the denuded preparation. As demonstrated in Figure 6A, 220 



  

 

negligible amounts of purines were detected in the bath containing an isolated bladder 221 
preparation with intact DSM whereas the amounts of these purines were significantly higher in 222 
samples collected from the bath containing a denuded bladder preparation (Figure 6B). Notably, 223 
the distribution of purines and metabolites in samples collected from the lumen and the SubU/LP 224 
at the end of filling differed significantly (Figure 6C).  225 
 226 
Examine extracellular metabolism of mediators in SubU/LP during bladder filling 227 

Addition of the highly-fluorescent analogue of ATP, 1,N6-etheno-ATP (ATP), to the suburothelial 228 

side of the detrusor-free preparation resulted in a decrease of ATP and an increase in the ATP 229 

products ADP, AMP, and ADO (Figure 7Aa and Figure 7Ab). Likewise, addition of ATP to the 230 

preparation lumen resulted in a decrease of ATP and an increase in ADP, AMP, and ADO in 231 
the lumen (Figure 7Ba and Figure 7Bb). Therefore, the model is suitable for studies of metabolism 232 
of bioactive mediators on both sides of the urothelium during bladder filling.  233 
 234 
Examine transurothelial transport of mediators during bladder filling  235 

Addition of ATP to the SubU/LP side of the denuded preparation resulted in the appearance of 236 

AMP, ADO and some ADP in the lumen, suggesting that purines can be transported from the 237 

SubU/LP to the lumen13 (Figure 7Ac). Likewise, adding ATP in the lumen resulted in the 238 

appearance of AMP and ADOin SubU/LP13 (Figure 7Db). Note that no ATP was observed on 239 

the opposite side of ATP application. Together, these observations strongly suggest that the 240 
detrusor-free bladder preparation is suitable for studies of bilateral transurothelial transport of 241 
mediators during filling.  242 
 243 
FIGURE AND TABLE LEGENDS:  244 
Figure 1. Principle of the detrusor-free bladder model. (A) The bladder wall is composed of 245 
urothelium, suburothelium/lamina propria (SubU/LP), detrusor muscle and serosa. Each of these 246 
layers contain various cell types that are important for bladder functions during storage and 247 
voiding of urine. During bladder filling, biologically active mediators are released from the 248 
urothelium into the bladder lumen and in the SubU/LP to affect cells deep in the bladder wall, 249 
including the detrusor muscle. While the access to the bladder lumen is relatively 250 
straightforward, there is no direct access to the SubU/LP during filling to detect urothelium-251 
derived mediators that might affect cells in the bladder wall and control detrusor muscle 252 
excitability. (B) Removal of the detrusor muscle layers along with the serosa exposes the entire 253 
surface of SubU/LP enabling direct access to the SubU/LP where urothelium-derived signaling 254 
molecules can be measured at different phases of bladder filling.  255 
 256 
Figure 2. Histology of murine intact and detrusor-free bladder walls. Masson’s trichrome 257 
staining of filled intact (A) and detrusor-free (B) bladder walls demonstrates that the denuded 258 
preparation contains intact urothelium (U) and SubU/LP, but not the detrusor muscle (D) and 259 
serosa (S). L, lumen. This figure has been reproduced from a previous publication13.  260 
 261 
Figure 3. Schematic representation of experimental setup used in filling of ex vivo bladder 262 
preparations. The ex vivo intact or denuded urinary bladder (UB) preparation is placed in a warm 263 



  

 

(37 °C) water-jacketed organ chamber that is perfused with oxygenated Krebs-bicarbonate 264 
solution (KBS, 37 °C, pH 7.4). The bladder preparation is infused with KBS at different filling rates 265 
and volumes and the intraluminal bladder pressure (BP) is recorded throughout the experiment  266 
This figure has been reproduced from a previous publication13. 267 
 268 
Figure 4. Pressure-volume relationships in intact and detrusor-free preparations. (A) and (B) 269 
are representative recordings of intravesical volume and pressure of ex vivo intact and denuded 270 

bladder preparations that are filled with Krebs-bicarbonate solution at 15 L/min. As anticipated, 271 
the intact preparation developed transient contractions (TCs) due to the presence of the 272 
detrusor. In contrast, the denuded preparation lacked TCs. (C) and (D) show summarized data of 273 
pressure-volume relationships of intact and denuded bladder preparations that accommodated 274 

>250 L of solution. Note that the filling volumes and intravesical pressures were remarkably 275 
similar in the intact and denuded bladder preparations.  This figure has been reproduced from a 276 
previous publication13.  277 
 278 
Figure 5. Schematic diagram of the isolated bladder model utilized to evaluate availability of 279 
urothelium-derived mediators in SubU/LP and lumen during filling. The bladder preparation is 280 
placed in a water-jacketed chamber and superfused with oxygenated Krebs bicarbonate solution 281 
(KBS). The urinary bladder (UB) preparation is filled with warm oxygenated KBS via a catheter in 282 
the urethra connected to an infusion pump. Bladder pressure (BP) is monitored via a three-way 283 
connector through the infusion line during bladder filling. Samples from extraluminal (EL, organ 284 
bath) and intraluminal (IL) solutions are processed for detection of mediators (m) according to 285 
detection applications. This figure has been reproduced from a previous publication13.  286 
 287 
Figure 6. The detrusor-free bladder preparation is suitable for measuring availability of 288 
mediators in SubU/LP during filling. Representative chromatograms demonstrating availability 289 
of purines in the extraluminal samples in intact (A) and detrusor-free (B) bladder preparations. 290 
Note that purine mediators are better detected in the denuded preparation than in the intact 291 
preparation. (C) The relative contribution of individual purines to the purine pools detected in 292 
the lumen and in SubU/LP of the denuded preparation is significantly different. This figure has 293 
been reproduced from a previous publication13.  294 
 295 
Figure 7. The detrusor-free bladder preparation is suitable for examining metabolism and 296 
transurothelial transport of mediators during bladder filling. (A, B) Representative 297 

chromatograms showing ATP substrate (Aa, Ba). When the substrate is applied to either the 298 

SubU/LP (Ab) or the lumen (Bb) ATP was decreased and the products ADP, AMP, and ADO 299 

were increased. Therefore, ATP is degraded at either side of application; however, formation of 300 

ATP products is asymmetrical in SubU/LP and lumen. Note that the ATP products AMP and 301 

ADO, but not the substrate ATP, appeared on the opposite side of ATP application (Ac, Bc). 302 
Therefore, purines appear to be transported through the wall of the detrusor-free preparation 303 
during filing. This figure has been modified from13. 304 
 305 

Video 1. Representative recording of intact bladder filling. The bladder was filled at 15 L/min. 306 
Video was recorded using a zoom stereomicroscope with a charged coupled device (CCD) camera 307 



  

 

at 5 Hz; recording was stopped upon reaching 25 mmHg intraluminal pressure. The full duration 308 
of the image is 64x real-time. This video has been reproduced from13. 309 
 310 
Video 2. Representative recording of detrusor-free bladder filling. Bladder was filled at 15 311 

l/min. Video was recorded using a zoom stereomicroscope with a CCD camera at 5 Hz; recording 312 
was stopped upon reaching 25 mm Hg intraluminal pressure. The full duration of the image is 64 313 
times real-time. This video has been reproduced from13. 314 
 315 
DISCUSSION:  316 
The bladder has two functions: storage and voiding of urine. Normal operation of these functions 317 
requires proper mechanical sensing of intraluminal volume and pressure and transduction of 318 
signals through cells in the bladder wall to regulate detrusor muscle excitability. The bladder 319 
mucosa (urothelium) is believed to regulate bladder excitability by releasing a variety of signaling 320 
molecules in the SubU/LP that affect numerous cell types in the bladder wall. Currently, most 321 
attempts at characterization of urothelium-derived mediators involve the use of bladder 322 
preparations (e.g., flat bladder wall sheets, bladder wall strips, or cultured cells) that do not 323 
reproduce physiological bladder filling. Measurements of mediators that are released in the 324 
bladder lumen at the end of bladder filling are frequently used as indication for release of these 325 
mediators from the opposite side of the urothelium. However, recent studies suggest that 326 
intraluminal content of mediators is not representative of what is available deep in the bladder 327 
wall13. Novel experimental approaches enabling access to SubU/LP during bladder filling are 328 
needed to further our understanding of local mechanisms of signaling between bladder 329 
urothelium, SubU/LP and DSM.     330 
 331 
Here, we demonstrate a novel animal bladder model in which the detrusor muscle is removed to 332 
provide direct access to mediators released from the urothelium in SubU/LP during filling13. The 333 
denuded preparation closely resembles filling of intact bladder13,18, suggesting that the lack of 334 
the detrusor muscle does not change the mechanosensitive properties of the urothelium during 335 
bladder filling. The preparation allows pressure-volume studies to be performed on the bladder 336 
in the absence of confounding signaling from spinal reflexes and detrusor muscle. Therefore, 337 
mediators released in SubU/LP can be measured without systemic influences or contamination 338 
from other sources. The ability to directly access the vicinity of SubU/LP at different volumes and 339 
pressures during bladder filling makes the model suitable to study release, metabolism and 340 
transurothelial transport of biologically active mediators during the storage and pre-voiding 341 
stages of bladder filling.  342 
 343 
The most critical step in this protocol is the removal of the detrusor smooth muscle while keeping 344 
the urothelium and SubU/LP intact. The procedure is particularly straightforward in the mouse 345 
bladder due to the loose connection between the detrusor muscle and SubU/LP. The 346 
preparations showed excellent reproducibility with remarkably similar pressure–volume 347 
characteristics to intact bladders13. The model is also feasible in bladders from larger animals in 348 
which the detrusor muscle can be partially or completely removed. For example, we have 349 
previously demonstrated that the model can be reproduced in bladder from the Cynomolgus 350 
monkey Macaca fascicularis and demonstrated that mediators can be measured in SubU/LP 351 



  

 

during preparation filling13.  352 
 353 
The potential limitation of this ex vivo model is the very issue that is the strength of the 354 
preparation, in essence,  the lack of systemic effects of the central nervous system and circulation 355 
allows thorough examination of local mechanisms of mucosa–detrusor connectivity during 356 
bladder filling. Lack of systemic effects are shared with numerous ex vivo approaches, including 357 
isolated bladder wall sheets or strips or cultured urothelial cells. The detrusor-free bladder 358 
model, however, is superior to the aforementioned approaches in urothelial research in that it 359 
allows direct access to the SubU/LP in the course of bladder filling. Therefore, use of this 360 
approach will enhance understanding of mechanosensitive mechanotransduction mechanisms 361 
that originate in the urothelium during filling of the bladder. 362 
 363 
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Software pressure-volume AD Instruments Power lab
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1. Revised the format of Reference List. 

2. Numbered the references in order of appearance.  

3. Defined all abbreviations before use. 

4. Gave specific parameters in Step 2.8. 

5. Proofread the revised manuscript. 

6. Uploaded the revised manuscript with track changes. 

 

In addition, we uploaded a revised Figure 1 in a psd format. The minor revision consists of 

adding designation of the Detrusor layer to the drawing of INTACT BLADDER.  
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Violeta N Mutafova-Yambolieva

From: Wiley Global Permissions <permissions@wiley.com>
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To: Violeta N Mutafova-Yambolieva
Subject: RE: NON RIGHTSLINK

Dear Violeta: 
 
Permission is hereby granted for the use requested subject to the usual acknowledgements (author, title of material, 
title of book/journal, ourselves as publisher). You should also duplicate the copyright notice that appears in the Wiley 
publication; this can be found on the copyright page if the material is a book or within the article if it is a journal. 
 
Any third party material is expressly excluded from this permission. If any of the material you wish to use appears within 
our work with credit to another source, authorization from that source must be obtained. 
 
This permission does not include the right to grant others permission to photocopy or otherwise reproduce this material 
except for accessible versions made by non‐profit organizations serving the blind, visually impaired and other persons 
with print disabilities (VIPs). 
 
 
Sincerely, 
 
Paulette	Goldweber	
Permissions	Manager	
Global	Sales	Partnerships	
	
pgoldweb@wiley.com	
+1	201‐748‐8765	
	
111	River	Street	
Hoboken,	NJ	07030‐5774	
U.S.	
permissions@wiley.com	
	

	
 

From: Violeta N Mutafova‐Yambolieva <vmutafova@med.unr.edu>  
Sent: Tuesday, July 09, 2019 5:57 PM 
To: Wiley Global Permissions <permissions@wiley.com> 
Subject: NON RIGHTSLINK 
Importance: High 
 
Dear Wiley and Sons Permissions team,  
 
I would like to reuse parts of figures published in an article in The Journal of Physiology of which I am a senior author. I 
attempted to obtain explicit permission for reuse of this material via RightsLink and I had life chat with a RightsLink 
representative to obtain clarity on some provisions. After discussing my circumstance, the representative recommended 
to contact you directly as he believed that “what I am seeking is not available via RightsLink.”  
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I am an Author of an article published in the Journal of Physiology (PMID: 30289177; DOI:10.1113/JP276924) titled “An 
ex vivo bladder model with detrusor smooth muscle removed to analyse biologically active mediators released from the 
suburothelium.”  
 
I would like to reuse parts of four figures and the two video clips (publishes as SI) in an article to be published in the 
Journal of Visualized Experiments (JoVE). As you are probably aware, JoVE is a peer‐reviewed video methods journal that 
creates scientific videos associated with a text manuscript. The Editors require obtaining explicit copyright permission to 
reuse any figures from a previous publication. This can be expressed in the form of a letter from the Publisher or a link to 
the editorial/publisher policy that allows re‐prints. 
 
I would like to obtain a letter from Wiley with permissions to re‐use panels C and D of Figure 1 (unmodified), panels B 
and C of Figure 3 (modified: panel C in color), panels A, B and E of Figure 6 (modified: figure in color), panels A and B of 
Figure 7 (modified: rearranged subpanels for the purpose of a video paper). I would be happy to send you the figures 
included in the JoVE manuscript if this would facilitate the process.    
 
I would also like to reuse Video 1 and Video 2 that were included in the Supporting Information section online. It is my 
understanding that reuse of material included in Supporting Information does not require permission. If this is correct, 
please provide specific information in your letter regarding this or a link to a document stating that reuse of material in 
Supporting Information does not require copyright permission. If such permission is required however, then please 
include Video 1 and 2 in the document that will serve the role of explicit copyright permission.  
 
We believe that the requested material for reuse constitutes less than half of the total material in the publication in the 
Journal of Physiology as the original paper contains 8 figures with 37 panels.  
 
Importantly, we have acknowledged in the JoVE manuscript that part of this work was previously published in the 
Journal of Physiology (PMCD: PMC6418748).  
 
Please note that this is a time‐sensitive matter. I look forward to receiving the appropriate document that should serve 
as copyright permission to reuse the abovementioned materials in the JoVE video and text publication. 
 
I really appreciate your attention to this matter. 
 
Sincerely, 
 
Violeta N. Mutafova‐Yambolieva, MD, PhD 
Professor 
Department of Physiology and Cell Biology 
Center for Molecular Medicine 
University of Nevada School of Medicine 
1664 N. Virginia Street/MS575 
Reno, NV 89557‐0575 
  
Office phone: (775) 784‐6274 
Lab phone: (775) 784‐1266 
Fax: (775) 784‐4362 
URL: http://med.unr.edu/directory/violeta‐mutafova‐yambolieva 
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country of the Contributor’s residence, in order to process transactions related to this Agreement and to communicate
with the Contributor. By entering into this Agreement, the Contributor agrees to the processing of the Contributor’s
personal data (and, where applicable, confirms that the Contributor has obtained the permission from all other
contributors to process their personal data). Wiley shall comply with all applicable laws, statutes and regulations relating

to data protection and privacy and shall process such personal data in accordance with Wiley’s Privacy Policy located at: 



to data protection and privacy and shall process such personal data in accordance with Wiley’s Privacy Policy located at: 
.https://www.wiley.com/en-us/privacy

[ X ] I agree to the EXCLUSIVE LICENSE AGREEMENT as shown, consent to execution and delivery of the Exclusive
License Agreement electronically and agree that an electronic signature shall be given the same legal force as a
handwritten signature, and have obtained written permission from all other contributors to execute this Agreement on
their behalf.

Contributor's signature (type name here): Violeta N Mutafova-Yambolieva

Date: October 08, 2018

SELECT FROM OPTIONS BELOW:

[ X ]  Contributor-owned work

[ ]  U.S. Government work
Note to U.S. Government Employees
A contribution prepared by a U.S. federal government employee as part of the employee's official duties, or which is
an official U.S. government publication, is called a "U.S. government work", and is in the public domain in the United
States. If the Contribution was not prepared as part of the employee's duties or is not an official U.S. government
publication, it is not a U.S. government work. If  authors are U.S. government employees, there is no copyright toall
transfer and Paragraph A.1 will not apply. Contributor acknowledges that the Contribution will be published in the
United States and other countries. Please sign the form to confirm Contributor Representations. If at least one
author is  a U.S. government employee, then the non-government author should also sign the form, indicatingnot
transfer of those rights which that author has and selecting the appropriate additional ownership selection option. If
more than one author is not a U.S. government employee, one may sign on behalf of the others.

[   ]  U.K. Government work (Crown Copyright)
Note to U.K. Government Employees

should be signed in the Contributor’s signatures section above by theFor Crown Copyright this form 
 For productionappropriately authorised individual and uploaded to the Wiley Author Services Dashboard.

editor contact details please visit the Journal’s online author guidelines. The rights in a contribution prepared by an
employee of a UK government department, agency or other Crown body as part of his/her official duties, or which is
an official government publication, belong to the Crown and must be made available under the terms of the Open
Government Licence. Contributors must ensure they comply with departmental regulations and submit the
appropriate authorisation to publish. If your status as a government employee legally prevents you from signing this
Agreement, please contact the Journal production editor. If this selection does not apply to at least one author in the
group, this author should also sign the form, indicating transfer of those rights which that author has and selecting
the appropriate additional ownership selection option. If this applies to more than one author, one may sign on
behalf of the others.

[   ]  Other
Including Other Government work or Non-Governmental Organisation work
Note to Non-U.S., Non-U.K. Government Employees or Non-Governmental Organisation Employees

should be signed in theFor Other Government or Non-Governmental Organisation work this form 

https://www.wiley.com/en-us/privacy


should be signed in theFor Other Government or Non-Governmental Organisation work this form 
Contributor’s signatures section above by the appropriately authorised individual and uploaded to the Wiley

 For production editor contact details please visit the Journal's online authorAuthor Services Dashboard.
guidelines. If you are employed by the Australian Government, the World Bank, the World Health Organization, the
International Monetary Fund, the European Atomic Energy Community, the Jet Propulsion Laboratory at California
Institute of Technology, the Asian Development Bank, the Bank of International Settlements, or are a Canadian
Government civil servant, please download a copy of the license agreement from 

 and upload the form to the Wiley Author Services Dashboard. If yourhttp://www.wileyauthors.com/licensingFAQ
status as a government or non-governmental organisation employee legally prevents you from signing this
Agreement, please contact the Journal production editor. If this selection does not apply to at least one author in the
group, this author should also sign the form, indicating transfer of those rights which that author has and selecting
the appropriate additional ownership selection option. If this applies to more than one author, one may sign on
behalf of the others.

Name of Government/Non-Governmental Organisation:

_____________________________________________________________

[   ]  Company/institution owned work (made for hire in the course of employment)
should be signed and uploaded to the Wiley Author Services Dashboard.For "work made for hire" this form 

For production editor contact details please visit the Journal's online author guidelines. If you are an employee of
Amgen, please download a copy of the company addendum from  andhttp://www.wileyauthors.com/licensingFAQ
return your signed license agreement along with the addendum. If this selection does not apply to at least one
author in the group, this author should also sign the form, indicating transfer of those rights which that author has
and selecting the appropriate additional ownership selection option. If this applies to more than one author, one may
sign on behalf of the others.

Name of Company/Institution:

_____________________________________________________________

Authorized Signature of Employer: ___________________________________________

Date: ___________________________________________

Signature of Employee: ___________________________________________

Date: ___________________________________________

http://www.wileyauthors.com/licensingFAQ
http://www.wileyauthors.com/licensingFAQ

