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Interstitial cystitis/bladder pain syndrome (IC/BPS) is a chronic 
heterogeneous syndrome characterized by long periods of blad-
der, pelvic, or perineal pain, urinary frequency, nocturia, and 
urinary urgency [1,2]. IC/BPS seriously impairs the quality of 
life and is a significant burden on patients. However, most is-
sues related to IC/BPS, including definition, incidence, etiology, 
and pathology, have been controversial, and its diagnosis and 
definition are constantly changing. There is also no known 
treatment for IC/BPS, and the pathophysiology of this disease is 
still poorly understood.
  The proposed etiology includes inflammatory, autoimmune, 
neurotoxic, and vascular components. In addition, disappear-
ance of the glycosaminoglycan layer from superficial urothelial 
cells and urinary toxicity have been proposed as pathophysio-
logical mechanisms [3]. Because of the poor understanding of 
the pathophysiology of IC/BPS, there are many impediments in 
the development of definitive therapies; as a result, there are no 
standard therapies that can be used in clinical practice.
  Recently, some basic studies have been performed on the 
therapeutic use of stem cells for IC/BPS treatment [4,5], and 
many in vivo studies are underway. For research on this topic, 
development of a suitable animal model that is representative of 
the disease manifestation in humans is essential. Over the past 
several decades, about 20 animal models have been developed, 
with characteristics similar to those of the IC phenotype [6,7]. 
Most animal models have been produced by injection of chem-
ical toxins or stimulants into the bladder or by systemic injec-
tion of chemical agents, viruses, or antigens that cause inflam-
mation of the bladder. Recent studies on IC/BPS have suggested 

the availability of more animal models that are designed to 
mimic the characteristics of IC/BPS in humans [8-11].
  This review [12] noted that it is not possible to effectively 
characterize IC/BPS in humans using a single model, and re-
search has recently focused on models that are widely used to 
reflect the characteristics of IC/BPS patients. These models are 
classified into 3 categories: (1) bladder-centric models, (2) 
models with complex mechanisms, and (3) psychological and 
physical stressors/natural models.
  If we cannot identify the pathophysiology and course of IC/
BPS, we will not be able to meet the targets of therapy. I hope to 
perform further research on IC/BPS through a comprehensive 
understanding of the animal models introduced in this review.

• �Conflict of Interest: No potential conflict of interest relevant to 
this article was reported.

REFERENCES

1.	Jhang JF, Kuo HC. Pathomechanism of interstitial cystitis/bladder 
pain syndrome and mapping the heterogeneity of disease. Int 
Neurourol J 2016;20(Suppl 2):S95-104.

2.	Bogart LM, Berry SH, Clemens JQ. Symptoms of interstitial cysti-
tis, painful bladder syndrome and similar diseases in women: a 
systematic review. J Urol 2007;177:450-6.

3.	Sand PK. Proposed pathogenesis of painful bladder syndrome/in-
terstitial cystitis. J Reprod Med 2006;51(3 Suppl):234-40.

4.	Adamowicz J, Pokrywczyńska M, Drewa T. Conditioned medium 
derived from mesenchymal stem cells culture as a intravesical ther-

Editorial

Vo
lum

e 19 | N
um

b
er 2 | June 2015   pages 131-210

IN
J

IN
T

E
R

N
AT

IO
N

A
L 

N
E

U
R

O
U

R
O

LO
G

Y
 JO

U
R

N
A

L

Official Journal of 
Korean Continence Society / Korean Society of Urological Research / The Korean Children’s Continence 
and Enuresis Society / The Korean Association of Urogenital Tract Infection and Inflammation

einj.org
Mobile Web

pISSN 2093-4777
eISSN 2093-6931

IN
T

E
R

N
AT

IO
N

A
L  N

E
U

R
O

U
R

O
LO

G
Y

  JO
U

R
N

A
L

Animal Model of Interstitial Cystitis/Bladder Pain Syndrome
Whi-An Kwon     https://orcid.org/0000-0002-7833-5981 

Editorial Member
Department of Urology, School of Medicine, Institute of Wonkwang Medical Science, Wonkwang University Sanbon Hospital, Gunpo, Korea
E-mail: kein917@naver.com

https://doi.org/10.5213/inj.1820edi.001
pISSN 2093-4777 · eISSN 2093-6931

Int Neurourol J 2018;22 Suppl 1:S1-2

1 / 1CROSSMARK_logo_3_Test

2017-03-16https://crossmark-cdn.crossref.org/widget/v2.0/logos/CROSSMARK_Color_square.svg

http://crossmark.crossref.org/dialog/?doi=10.5213/inj.2015.19.3.1&domain=pdf&date_stamp=2015-9-0
http://crossmark.crossref.org/dialog/?doi=10.5213/inj.1820edi.001&domain=pdf&date_stamp=2018-01-30


S2    www.einj.org

Kwon  •  Animal Model of IC/BPSINJ

Int Neurourol J 2018;22 Suppl 1:S1-2

apy for cystitis interstitials. Med Hypotheses 2014;82:670-3.
5.	Song M, Lim J, Yu HY, Park J, Chun JY, Jeong J, et al. Mesenchymal 

stem cell therapy alleviates interstitial cystitis by activating Wnt sig-
naling pathway. Stem Cells Dev 2015;24:1648-57.

6.	Westropp JL, Buffington CA. In vivo models of interstitial cystitis. J 
Urol 2002;167(2 Pt 1):694-702.

7.	Bjorling DE, Wang ZY, Bushman W. Models of inflammation of 
the lower urinary tract. Neurourol Urodyn 2011;30:673-82.

8.	Altuntas CZ, Daneshgari F, Sakalar C, Goksoy E, Gulen MF, Ka-
vran M, et al. Autoimmunity to uroplakin II causes cystitis in mice: 
a novel model of interstitial cystitis. Eur Urol 2012;61:193-200.

9.	Golubeva AV, Zhdanov AV, Mallel G, Dinan TG, Cryan JF. The 
mouse cyclophosphamide model of bladder pain syndrome: tissue 

characterization, immune profiling, and relationship to metabo-
tropic glutamate receptors. Physiol Rep 2014;2:e00260.

10.	Tambaro S, Casu MA, Mastinu A, Lazzari P. Evaluation of selective 
cannabinoid CB(1) and CB(2) receptor agonists in a mouse model 
of lipopolysaccharide-induced interstitial cystitis. Eur J Pharmacol 
2014;729:67-74.

11.	Keay S, Leitzell S, Ochrzcin A, Clements G, Zhan M, Johnson D. A 
mouse model for interstitial cystitis/painful bladder syndrome 
based on APF inhibition of bladder epithelial repair: a pilot study. 
BMC Urol 2012;12:17.

12.	Birder L, Andersson KE. Animal modelling of interstitial cystitis/
bladder pain syndrome. Int Neurourol J 2018;22 Suppl 1:S3-9.


