
Supplementary table S1: In vitro and ex vivo experimental models of IC/BPS evaluating different therapeutic options. 

 

REF. CELL TYPE STIMULATION TREATMENT MAIN FINDINGS & OUTCOME 

AGENTS RECOMMENDED BY AUA GUIDELINES TO TREAT IC/BPS 

Rooney et al., 2015 

[1] HTB4 

TNFα (10 ng/ml), 24h                  

PS (100 ng/ml), 30 min HA (0.4 mg/ml), 24h 
decreased IL6, IL8, transepithelial permeability, 
increased sulfated GAG  

Stellavato et al., 

2019 [2] H-BLAK, RT112 TNFα (10 ng/ml) 

HA (0.6 and 1% w/v), CS (0.6 and 2% w/v), 

HA + CS (1.6% +2% w/v), 4-72h 

reduced IL6, IL8, NFκB, increased ZO-1, cell 

proliferation 

Rozenberrg et al., 

2019 [3] 

Porcine urothelial 

cells PS (10 mg/ml), 4h CS (0.2% vol/vol), 7h and 24h accelerated barrier recovery time  

Rooney et al., 2020 

[4]  HTB4 

TNFα (10 ng/ml), 3-24h/ 

PS (100 ng/ml)/H202 (1%), 1h 

Cystistat (0.8 mg/ml HA), iAluRil (16 

mg/ml HA, 20 mg/ml CS), Hyacyst (0.8 

mg/ml HA), 2h increased sulfated GAG, reduced COX-1 

Rooney et al., 2020 

[5] HTB2, T84 

TNFα (100 ng/ml)/ PS (10 

mg/ml)/H202 (1%), 1h 

cHA:HA (1 and 3 mg/ml, 1:1, 1:10 ratio), 2-

72h 

cHA:HA (1:1) decreased permeability, no change in 

IL6, IL8, MCP1; cHA:HA (1:10) increased IL6 and 

MCP1, no effect on permeability 

Lee et al., 2013 [6] 

human urothelial 

cells LL37 (0.3-25 µM), 15 min   GM-0111 (3 µm), 30 min pretreatment reduced apoptosis and ATP release  

Rajasekaran, et al. 

2006 [7] Rat urothelial cells 

toxic factor (2 mg/ml),              

PS (2 mg/ml), overnight  

PPS (2 mg/ml), 2h premixed with toxic 

factor decreased cytotoxicity 

Melchior et al., 2003 

[8] 

Rat detrusor 

muscle strips 

ACh (5 nM),  

KCl (120 mM) DMSO (25-50%), 7 min pretreatment 

40% DMSO completely blocked induced contraction, 

30% DMSO decreased compliance 

Rapp et al., 2006 [9] Whole rat bladders 

capsaicin (30 nM),  

ATP (10 µM) BTX-A (50 µM), 6h pretreatment decreased CGRP  

Lucioni et al., 2007 

[10] Whole rat bladders HCl (0.4 M), 10 s BTX-A (10 U), 1h  decreased CGRP and substance P  

AGENTS APPROVED TO TREAT OTHER DISEASES 

Grundy et al., 2020 

[11] 

Whole mouse 

bladders histamine (300 µM), 5-15 min pyrilamine (100 µM), 5-15 min Reduced mechanical hypersensitivity  

Zhang et al., 2017 

[12] 

Mouse urothelial 

cells, NRK-52E 

acrolein (100 µM), 

TRPV4 agonist [4α-PDD12] 

(10 µM), 6-12h CBX (10 µM), 6-12h 

reduced cell injury, intracellular Ca2+, LDH, inhibited 

P38 phosphorylation 

Boudieu et al., 2019 

[13] 

Mouse peritoneal 

exudate cells 

LPS (100 ng/ml), 10-90 min, 

LPS (1 µg/ml), 2 min           

pregabalin (11.3 µM), 10-90 min or 15 min 

pretreatment 

reduced α2δ-1, phospho-p65, IL6 and intracellular 

Ca2+ 
  



EMERGING THERAPEUTIC OPTIONS 

Xie et al., 2018 [14] SV-HUC-1 TNFα (10 ng/ml), 24-72h 

human umbilical cord MSC, coculture, 24-

72h 

increased proliferation, p-AKT and p-mTOR, 

decreased apoptosis, cleaved caspase-3, IL1β, IL6, and 

TNFα 

Wang et al., 2020 

[15] SV-HUC-1 

LPS (10 ug/ml),                          

ATP (2.5 mM ), 12h 

Aster tataricus extract (25-100 ug/ml), 2h 

pretreatment 

Decreased cell damage, caspase-1 p20, pro-caspase-1, 

NLRP3, GSDMD and GSDMD-N 

Wang et al., 2021 

[16] SV-HUC-1 

LPS (10 ug/ml),                          

ATP (2.5 mM ), 12h Shionone (2.5-10 µg/ml), 2h pretreatment 

increased cell viability, decreased NLRP3, caspase-1, 

ASC, IL1β, GSDMD, NFκB, and GSGMD-N 

Liu et al., 2013 [17] 

human urothelial 

cells  stretch cycles, 24-96h EGCG (0.1-1% vol/vol), 24-96h decreased ATP release  

Chen et al., 2014 [18] A7R5 

menadione (25 µm), 30 min 

LPS (500 ng/ml), 3h 

ECSWT (200 shots; 0.12 mJ/mm2), 3h 

pretreatment 

reduced TNFα, IL1β, IL6, MMP9, NFkB, NOX1, 

NOX2, and oxidative index (protein carbonyls) 

Monjotin et al., 2016 

[19] 

Whole rat 

bladders 

thrombin (3 U/ml)/PAR1 

agonist [TFLLR‐NH2] (1-100 

µm) 

PAR1 agonist [F16357] (10-30 μM), 30 min 

pretreatment 

suppressed the maximal contraction and reduced the 

rhythmic instability 

Yang et al., 2021 [20] 

L6-S1 rat DRG 

neurons  capsaicin (1 μM), NA 

adenosine A2a receptor antagonist 

[ZM241385] (10 μM), 2 min pretreatment inhibited Ca2+ influx 

Hayn et al., 2008 

[21] 

Whole rat 

bladders 

capsaicin (30 nM),                  

ATP (10 µM), 10 min 

CB1/CB2 agonist AJA (IP-751) (75 nm), 1h 

pretreatment reduced CGRP  

OTHER THERAPEUTIC AGENTS AND TARGETS 

Keay et al., 2011 [22] 

Human urothelial 

cells  

synthetic as-APF (125 nM), 

48h (normal cells) 

D-proline as-APF (2.5 µM), D-pipecolic 

acid as-APF (2.5 µM), 48h-30 days (normal 

and IC/BPS cells) 

attenuated as-APF antiproliferative activity, 

paracellular permeability, stimulated cell 

proliferation, increased ZO-1, occludin, and claudins-

1, 4, 8, 12  

Coelho et al., 2014 

[23] Rat urothelial cells 

NGF (100 ng/mL), 15 min, 

capsaicin (0.5 µm), 15-20 min 

TrkA antagonist [GW441756] (500 nM), 30 

min pretreatment decreased TRPV1 and ATP  

 

 

 

 

 

 

 

 

 



Supplementary table S2: In vivo experimental models of IC/BPS evaluating different therapeutic options. 

 

REF. ANIMALS IC INDUCTION TREATMENT MAIN FIDINGS & OUTCOME 

AGENTS RECOMMENDED BY AUA GUIDELINES TO TREAT IC/BPS 

Acute IC models 

Hauser et al., 2009 

[24] 

BALB/c mice (female),  

SD rats (female), 300g 

HCl (10 mM), intravesically, 10 

min 

CS (20 mg/ml), intravesically, 30 

min 

restored permeability barrier 

Yeh et al., 2010 [25] Wistar rats (female), 220-

250g, n=20 

H₂O₂ (0.3%/1.5%), intravesically  HA (0.8 mg/ml), intravesically, 30 

min 

attenuated bladder hyperactivity, decreased 

ATP and ACh 

Greenwood et al., 

2018 [26] 

SD rats (female), OVX, 220-

250g 

PS (1 mg/ml), intravesically, 10 

min 

lubricin (1.2 mg/ml), intravesically decreased permeability 

Jensen et al., 2019 

[27] 

C57BL/6 mice (female), 8-

10 weeks, n=40 

LL-37 (320 µM), intravesically, 1h SAGE GM-0111 (10 mg/ml), 

intravesically, 5 min 

reduced pain and inflammation  

Towner et al., 2021 

[28] 

SD rats (female), OVX; 

URO-MCP-1 transgenic 

mice (female) 

Rats: PS (1 mg/ml), intravesically, 

10 min; Mice: LPS (10 µg/ml), 

intravesically, 1h 

SuperGAG (20 mg/ml), 

intravesically  

restored TEER and abrogated visceral pain in 

rats; restored permeability in mice 

Lee et al., 2013 [6] C57BL/6NCrl mice 

(female), 8-11 weeks 

LL-37 (250 µ l), intravesically, 1h GM-0111 (150 µ l), intravesically, 

1h pretreatment 

reduced weight loss, bladder edema, IL6, PTX3, 

MPO, serum amyloid P 

Engles et al., 2013 

[29] 

SD rats, 300g HCl (10 mM), intravesically, 10 

min 

CS (20 mg/ml), intravesically, 20 

min 

reduced edema, mast cell, and neutrophil count 

Ottamasathien et 

al., 2011 [30] 

C57BL/6 mice (female), 8-

12 weeks, n=24 

LL-37 (320 µM), intravesically, 45 

min 

SAGE GM-1111 (10 mg/ml), 

intravesically, 45 min pre- or post-

treatment  

decreased PMN count, MPO  

Rajasekaran et al., 

2006 [7] 

SD rats (male), 325-350g, 

adult, n=18 

human urine toxic factor (15 

mg/ml), KCl (29.8 mg/ml), 

intravesically, 30 min 

PS (10 mg/ml), premixed with 

stimul. agent, intravesically, 30 

min 

lowered number of NVC 

Soler et al., 2008 [31] Wistar rats (female), 180-

200g, n=108 

PS (5%), intravesically, 30 min DMSO (50%), intravesically, 30 

min 

reduced edema PMN count, urine-excreted HA 

Chronic IC models 

Smith et al., 2005 

[32] 

SD rats (female), 200-250g, 

n=24 

PS (1%), intravesically, 30 min on 

day 0; CYP (150 mg/kg) i.p. every 

3rd day - total of 3 injections 

BTX-A (20 U/ml), intravesically, 

30 min, pretreatment 

reduced bladder hyperactivity and ATP release 

Chuang et al., 2009 

[33] 

SD rats (female), 220-270g, 

n=60 

CYP (75 mg/kg), i.p. every 3rd day 

on days 1, 4, 7 

BTX-A (20 U/ml), intravesically, 

1h on day 2 

decreased bladder hyperactivity, inflammatory 

reaction, COX-2, EP4  

  



Acute and chronic IC models 

Kim et al., 2011 [34] URO-OVA/OT-1 

transgenic mice (female), 8-

10 weeks 

Acute: activated OT-1 splenocytes 

(1 x 10⁶), i.v.,  

chronic: spontaneous 

development of IC at 10 weeks  

DMSO (50%), intravesically, 1h,  

Acute: 3x after IC induction (days 

1, 4, and 7) 

Chronic: 1x/week, 10 weeks 

reduced cellular infiltration, edema, prevented 

triggering of acute cystitis after transfer of OT-1 

splenocytes, reduced IFNγ, MCP1, NGF, TNFα, 

IL6 

AGENTS APPROVED TO TREAT OTHER DISEASES 

Acute IC models 

Boucher et al., 2008 

[35] 

SD rats (female), 175-200g, 

n=37 

PS (10 mg/ml), intravesically, 30 

min, LPS (2 mg/ml), intravesically, 

45 min 

nanocrystalline silver (1%), 

intravesically, 20 min 

pretreatment  

decreased lymphocyte and mast cell count, 

histamine and TNFα  

Funahashi et al., 

2014 [36] 

SD rats (female), 230-260g, 

n=18 

HCl (0.1 M), intravesically, 1 min rebamipide (1/10 mM), 

intravesically, 1h, on days 1 and 4 

decreased PMN cell count, edema, TNFα, IL1β, 

IL-6, UPK3A, urothelial permeability, 

nociceptive behavior, and normalized voiding 

parameters 

Zhang et al., 2017 

[12] 

C57BL/6J mice (female), 20-

25g, 10-12 weeks, n=56 

CYP (150 mg/kg), i.p. carbenoxolone (50 mg/kg), i.p., 

1x/12h, 36h, pretreatment 

normalized bladder function, reduced bladder 

edema, injury, COX2 and iNOS  

Boudieu et al., 2019 

[13] 

C57BL/6J mice (male), 20-

24g, n=32 

CYP (150 mg/kg), i.p. pregabalin (30 mg/kg), s.c. reduced hyperactivity to von Frey filament, 

edema, MPO activity, IL6, KC, TNFα, α2δ1 

receptor subunit, inhibited NF-κB and ERK1/2  

Ichihara et al., 2017 

[37] 

C57BL/6N mice (female), 

19.7-19.9g 

loxribine (4.5 M), intravesically, 1h hydroxychloroquine (100 mg/kg), 

p.o., 1x/4h, 12h, 1h pretreatment 

decreased voiding frequency, increased voided 

volume, and ICI 

Centinel et al., 2010 

[38] 

Wistar albino rats (female), 

180-200g, adult, n=32 

PS (5 mg/ml), intravesically, 2x in 

24h 

montelukast (10 mg/kg), i.p., 

2x/day, 3 days 

decreased inflammatory cell infiltration, mast 

cell number, MDA, increased GSH  

Chronic IC models 

Holschneider et al., 

2020 [39] 

Wistar-Kyoto rats (female), 

adult, n=20 

water avoidance stress, 1h/day, 10 

days 

ceftriaxone (200 mg/kg), i.p., 1h 

pretreatment 

decreased visceral hypersensitivity and stress‐

related cerebral activations within the 

supraspinal micturition circuit 

Bicer et al., 2015 [40] BALB/cJ mice (female), 8-

10 weeks, n=30 

immunization with UPK3A 65-84 

(1µg/µ l) 

cromolyn 

sodium/cetirizine/ranitidine (10 

mg/kg), p.o., 1x/2h, 6h 

reduced mechanical hyperalgesia 

 

Liu et al., 2019 [41] C57BL/6 mice (female), 6-8 

weeks, n=30 

emulsion of homogenized mice 

bladders (400 µ l), s.c., 2 weeks 

intervals 

aprepitant (1.2 mg/kg), p.o., 

1x/day, 4 weeks 

relieved pelvic pain, improved voiding 

behavior, reduced bladder edema, leukocyte 

infiltration, mast cells, ICAM-1 

Yoshizumi et al., 

2021 [42] 

SD rats (female), 200-300g, 

adult 

LPS (1 mg/ml), intravesically, 30 

min, 1x/day, 4 days 

gabapentin (30-300 mg/kg), 

p.o./i.v.  

reduced pain-related behavior, prolonged ICI 



OTHER INTRAVESICAL THERAPY AND IMPROVED DRUG DELIVERY SYSTEMS 

Acute IC models 

Chuang et al., 2003 

[43] 

SD rats (female), 250-300g, 

n=14 

acetic acid (0.3%), intravesically POMC cDNA (100 μg/0.1 ml), 

direct injection into bladder wall, 

3 days pretreatment  

reduced bladder hyperactivity 

Gonzales et al., 2005 

[44] 

C57BL6 mice (female), 10-

12 weeks 

LPS (100 μg/ml), intravesically, 45 

min 

anti-inflammatory synthetic 

decapeptide [RDP58] (1 mg/ml), 

intravesically, 30 min 

decreased inflammation (PMN infiltrates, 

edema), reduced TNF-α, NGF, and SP 

production 

 

Tyagi et al., 2008 

[45] 

SD rats (female), 200-250g PS (10 mg/ml), 

KCl (500 M), intravesically, 1h 

liposomes (2 mg/ml in 500 nM 

KCl), intravesically, 2h 

reduced bladder contraction frequency  

Fraser et al., 2003 

[46] 

SD rats (female), 250-300g, 

n=34 

PS (10 mg/ml)/KCl (500 

mM)/acetic acid (0.1%), 

intravesically, 1h 

liposomes (2 mg/ml in 500 mM 

KCl), intravesically, 1 or 2 h, pre- 

or post-treatment 

reduced bladder hyperactivity 

Tyagi et al., 2009 

[47] 

SD rats (female), 250-300g, 

n=24 

PS (10 mg/ml),  

KCl (500 mM), intravesically, 1 h 

liposomes (2 mg/ml in 500 mM 

KCl), intravesically, 2h 

increased ICI 

Konkol et al., 2016 

[48] 

SD rats (female), 10-11 

weeks, n=52 

HCl (0.4 M), intravesically, 90 s cis-UCA (2%), intravesically, 1h, 

2x/day, 3 days 

decreased urinary frequency and edema, 

increased voided volume 

STEM CELL THERAPY 

Acute IC models 

Song et al., 2015 [49] SD rats (female), 10 weeks, 

n=45 

HCl (0.1 M), intravesically, 10 min umbilical cord blood-derived 

MSCs (1x10⁶ cells) into 

submucosal layer of bladder wall 

increased ICI and regeneration, reduced 

urothelial denudation, mast cell infiltration, 

angiogenesis, tissue fibrosis 

Hirose et al., 2016 

[50] 

F344/NSIc rats (female), 

120-140g, n=60 

HCl (0.1 mol/L), intravesically, 1 

min 

dental pulp SCs (2x10⁶ cells), 

intravesically 

reduced edema, submucosal hemorrhage, tissue 

fibrosis, mast cell count, apoptosis, MPO 

activity, and nociceptive behavior, increased ICI 

Kim et al., 2017 [51] SD rats (female), 10 weeks, 

n=45 

HCl (0.1 M) intravesically, 10 min hESC-derived M-MSC (2.5x10⁵ 

cells) into submucosal layer of 

bladder wall 

reduced non-voiding contractions, urothelial 

denudation, mast cell infiltration, fibrosis, 

apoptosis, increased regeneration  

Li et al., 2017 [52] SD rats (female), 200-230g, 

n=60 

PS (10 mg/ml) intravesically, 30 

min, LPS (2 mg/ml) intravesically, 

45 min 

urine-derived SC (1.2x 10⁶ cells), 

i.v. 

reduced urothelial ulceration, edema, 

hemorrhage, inflammatory cell infiltration, mast 

cell count, IL6, TNFα, NF-κB, caspase 3, Bax, 

HO-1, and NQO-1, increased Bcl-2, micturition 

function 

  



Chronic IC models 

Xie et al., 2018 [14] SD rats (female), 200-250g, 

n=30 

CYP (75 mg/kg), i.p., days 1, 3 and 

5 

Umiblical cord-derived MSCs 

(1x106 cells), injected through tail 

vein 

increased bladder voiding function, decreased 

submucosal edema, hemorrhage, mast cell 

infiltration, IL-1β, IL6, TNFα 

Kim et al., 2020 [53] SD rats (female), 8 weeks, 

n=24 

UPK3A (200 µg), s.c. adipose tissue-derived MSC 

(1x10⁶ cells) into bladder wall in 

combination with PPS (25 

mg/kg/day), p.o. 

reduced pain score, mast cell count, fibrosis, 

TNFα, IFNγ, MCP, IL6, TLR2, TLR11, prolonged 

ICI 

Inoue et al., 2019 

[54] 

NOG/SCID mice (female), 

6-8 weeks 

anti-asialo GM1 antibody (100 

mg), i.p. and H₂O₂ (1.5%), 

intravesically, 1h, dispase II 

(12.000 PU), intravesically, 1h 

adult human dermal fibroblasts 

transduced with FTLK (3x10⁶ 

cells/100 µ l), intravesically, 3h 

in vivo conversion into urothelial cells and 

regeneration of damaged bladder tissue 

Ryu et al., 2018 [55] SD rats (female), 10 weeks  PS (10 mg), intravesically, 45 min, 

LPS (750 µg), intravesically, 30 

min, 1x/week, 5 weeks 

hESC-derived M-MSC (1x10⁶ cells) 

into bladder wall 

improved non-voiding contractions, reduced 

urothelial denudation, mast cell infiltration, and 

apoptosis  

Furuta et al., 2018 

[56] 

F344 rats (female), 160-

200g, n=90 

HCl (0.1 N), intravesically, 4 min, 

1x/week, 2 weeks 

adipose tissue-derived MSC 

(1x10⁶ cells) into bladder wall 

decreased nociceptive behavior, mast cells, 

collagen fibers, TNFα, TGFβ, normalized 

cystometric parameters  

Chung et al., 2019 

[57] 

SD rats (female), 8 weeks, 

n=25 

UPK2 (200 µg), s.c. amniotic fluid-derived/ adipose 

tissue-derived/bone marrow-

derived/urine-derived SC (1x10⁵ 

cells), into bladder wall/tail vein/ 

intravesically  

increased ICI, reduced voiding frequency, mast 

cell and T-cell infiltration, MPO, IL1β, IL6, IL17, 

TLR4, TLR5, TLR11, UPK-3, CD31, ZO-1 

Lee et al., 2018 [58] SD rats (female), 10 weeks, 

n=40 

ketamine hydrochloride (25 

mg/kg), i.v./i.p., 2x/week, 12 

weeks 

hESC-derived M-MSC 

(0.25x/0.5x/1x10⁶ cells) into 

bladder wall 

normalized cystometric parameters, reduced 

mast cell infiltration apoptosis, tissue fibrosis, 

TGFβ, SMAD, increased IL-10 

PLANT-BASED THERAPY 

Acute IC models 

Wang et al., 2020 

[15] 

SD rats (female), 180‐200g, 

n=40 

CYP (150 mg/kg), i.p., 9 days Aster tataricus extract (1.2 and 2.4 

g/kg), gavage, 9 days 

reduced edema, hemorrhage, inflammation 

index, NLRP3, caspase-1, ASC, IL-1β, GSDMD, 

and GSGMD-N 

Wang et al., 2021 

[16] 

SD rats (female), 180‐200g, 

n=40 

CYP (150 mg/kg), i.p., 3 days Shionone (50 and 100 mg/kg), 

gavage, 6 days pretreatment 

reduced edema, hemorrhage, NLRP3, caspase-1, 

ASC, IL-1β, NF-κB, GSDMD, and GSGMD-N  



Nassir et al., 2019 

[59] 

SD rats (female), 200-250g, 

4 months, n=72 

water-immersion restraint stress, 

30 min 

Olea europea/Juniperus procera 

extracts (250 and 500 mg/kg), p.o.; 

14 days pretreatment 

reduced mast cell infiltration, stress hormones 

(CRH and ACTH) 

Chronic IC models 

Bazi et al., 2012 [60] SD rats (female), 190-225g, 

n=20 

water avoidance stress, 2h/day, 7 

days 

EGCG (1 mg/kg), i.p., 7 days 

pretreatment 

decreased micturition frequency, inflammation 

score, total and degranulated mast cell counts  

Li et al., 2020 [61] SD rats (female), 200-250g, 

n=30 

CYP (75 mg/kg), i.p, 1x/3 days, 10 

days 

Houttuynia cordata extract (2 

mg/ml), intravesically, 1x/day, 1 

week 

decreased nociceptive behavior, inflammatory 

grade, mast cell number, IL6, IL8, TNFα 

 

Luo et al., 2020 [62] SD rats (female), 210-230g, 

n=80 

CYP (75 mg/kg), i.p., 1x/3 days, 12 

days 

chlorogenic acid (100 mg/kg), i.p., 

1x/day, 10 days  

reduced IL6, IL1β, TNFα, apoptosis, caspase3, 

Bax, inhibited MAPK/NF-κB pathway, increased 

recovery of urinary function 

Shih et al., 2021 [63] BALB/c mice (female), 22-

26g, 8 weeks, n=18 

PS (1.5 mg), intravesically, 30 min, 

LPS (150 μg), intravesically, 30 

min, 2x/week, 5 weeks 

curcumin (100 mg/kg), p.o., 

5x/week, 2 weeks 

decreased bladder injury and micturition, tissue 

fibrosis, NLRP3, ASC, IL1β, TGFβ1, p-Smad2, p-

Smad3  

Liu et al., 2021 [64] SD rats (female), 250-300g, 

59th–65th day, n=30 

zymosan (1%), intravesically, 30 

min, 3x/2 weeks 

Bletilla striata extract (25%), 

intravesically, 30 min, 1x/day, 7 

days 

decreased micturition interval and pain 

Acute and chronic IC models 

Ostardo et al., 2018 

[65] 

Acute: SD rats (female), 

200-250g, n=30 

Chronic: CD1 mice 

(female), 25-30g, adult, 

n=30 

Acute: CYP (200 mg/kg), i.p., 4h 

Chronic: CYP (100 mg/kg), i.p., 

1x/day, 5 days 

Vessilen (2% adelmidrol + 0.1% 

sodium hyaluronate), 

intravesically, chronic: 1x/day, 1 

week 

reduced bladder inflammation, pain, mechanical 

allodynia, mast cell and neutrophil infiltration, 

nitrotyrosine formation, NGF, iNOS, IL1β, 

MCP1, inhibited NF-kB pathway  

ECSWT 

Acute IC models 

Chen et al., 2014 

[18] 

SD rats (male), 325-350g, 

adult, n=18 

CYP (150 mg/kg), i.p. ECSWT (200 pulses, 0.11 mJ/mm2 

skin), surface above the urinary 

bladder, 3 and 24h after CYP  

reduced micturition, urothelial injury, 

proteinuria, hematuria, infiltration of 

inflammatory cells, IL6, IL12, TNFα, NF-κB, 

MMP9, RANTES, iNOS, NOX-1, CD74, CD68, 

MIF, Cox-2, substance P 

Chronic IC models 

Li et al., 2019 [66] BALB/c mice (female), 5 

weeks old, n=40  

UPK3A (200 µg), s.c., at 6 weeks 

of age, booster dose at 10 weeks of 

age 

ECSWT (400 pulses, 0,09 mJ/mm2), 

skin of the pelvic region, 3x/week 

increased pain threshold, improved bladder 

function, decreased urinary frequency, TNFα, 

NGF 



Wang et al., 2017 

[67] 

SD rats (female), 250-300g, 

n= 33 

CYP (75 mg/kg), i.p., day 1 and 4 ECSWT (300 pulses, 0.12 mJ/mm2) reduced pain behavior, bladder overactivity, 

inflammation, NGF, IL6 COX2 

TARGETING PAR/PURINERGIC RECEPTORS/TRP CHANNELS 

Acute IC models 

Monjotin et al., 2016 

[19] 

SD rats Wistar Han rats 

(female), 200–250g, n=76 

CYP (150 mg/kg), i.p.  selective PAR1 agonist [F166357] 

(30 uM), intravesically, 1h 

restored the physiological urodynamic profile 

and mean voided volume, reduced micturition 

frequency, increased individual voided volumes 

Kouzoukas et al., 

2015 [68] 

C57BL/6 mice (female), 13 

weeks, n=52 

PAR-activating peptide [TFLLR-

NH2, AYPGKF-NH2] (100 uM, 

150 ul), intravesically, 1h 

MIF antagonist [ISO-1]  

(20 mg/kg), intravesically, 15 min 

pretreatment  

prevented PAR4- and reduced PAR1-induced 

mechanical hypersensitivity, reduced MIF 

Kouzoukas et al., 

2016 [69] 

C57BL/6 mice (female), 13-

17 weeks 

AYPGKF-NH2 (100 µM, 150 μl), 

intravesically, 1h 

ISO-1 (20 mg/kg), i.p., HMGB1 

antagonist [glycyrrhizin]  

(50 mg/kg), i.p. 

prevented mechanical hypersensitivity 

Ma et al., 2019 [70] C57/BL6 (male&female) CYP (300 mg/kg), i.p. ISO-1 (20 mg/kg), i.p.,  

10 min pre-/24h post-treatment 

increase micturition volume, reduced 

micturition frequency and bladder inflammation  

Irie et al., 2020 [71] ddY mice (female), 18-22g, 

4–5 weeks, n=38 

substance P (6 nmol, 200 μL), 

intravesically, 24h 

anti-HMGB1 Ab (1 mg/kg, i.p., 20 

μg, intravesically) 

reduced referred hyperalgesia/allodynia, 

bladder swelling 

Tanaka et al., 2014 

[72] 

ddY mice (female), 18-22g, 

4-5 weeks 

CYP (150 mg/kg), i.p. rhsTM (0.1 - 10 mg/kg), i.p., anti-

HMGB1 Ab (1 mg/kg) i.p., 30 min 

pretreatment  

prevented CYP-induced nociceptive behaviour  

Beckel et al., 2015 

[73] 

SD rats (female), n=45; 

Long-Evans rats (female), 

n=3, 225-275g 

LPS (100 ug/ml), intravesically Pannexin 1 channels antagonist 

[BB-FCF] (1-100 µM)  

decreased ATP  

Arronson et al., 

2012 [74] 

SD rats (male), 300–400g, 

n=54 

CYP (100 mg/kg), i.p. P1A1 rec. ant. [DPCPX] 

(1mg/kg)/P1A2B rec. ant. [PSB11 

15] (1 mg/kg)/P2 rec. ant. 

[suramin] (10 mg/kg), i.p., 1x/day, 

5 days pretreatment 

DPCPX suppressed submucosal thickening, 

muscarinic M5 receptor, detrusor mast cell 

infiltration  

Chronic IC models 

Yang et al., 2021 

[20] 

SD rats (female), 250g CYP (75 mg/kg), i.p., 1x/3 days, 7 

days. 

A2a rec. ant. [ZM241385] (10 μg), 

intrathecal injection 

prevented bladder overactivity and hyperalgesia 

Ko et al., 2021 [75] SD rats (female), 240-260g, 

12 weeks, n = 40 

CYP (75 mg/kg), i.p., 1x/3 days, 9 

days 

A2a rec. agonist [PDRN] (8 

mg/kg), i.p., 1x/day 

decreased contraction pressure and time, 

inflammatory score, TNFα, IL1β, IκB-α 

phosphorylation, suppressed NF-κB and MAPK 



pathway, inhibited DNA fragmentation, 

increased ICI 

deBerry et al., 2015 

[76] 

C57BL/6 mice (female), 8-

12 weeks 

CYP (100 mg/kg), i.p., 1x/2 days, 5 

days 

α-artemin (10 mg/kg), i.p., 30 min 

pre-/post-treatment 

blocked and reversed mechanical hyperalgesia, 

decreased TRPA1 and ERK phosphorylation 

Merrill et al., 2014 

[77] 

Wistar rats (male), 300-

350g, adult 

repeated variate stress (7 days) TRPV4 antagonist [HC067047] (1 

µM), intravesically, 30 min 

Improved bladder capacity and ICI, increased 

voided volume 

Acute and chronic IC models 

Kawasaki et al., 

2021 [78] 

C57BL6 mice (male), 5-6 

weeks 

acute: CYP (300 mg/kg), i.p.  

chronic: CYP (150 mg/kg), i.p., 4 

days 

TRPV4 ant. [compound X] (0.03 - 

10 mg/kg), [GSK 2193874] (50 

mg/kg), p.o. 

reduced nociceptive pain, mechanical 

hypersensitivity 

TARGETING microRNA 

Acute IC models 

Hou et al., 2020 [79] SD rats (female), n=70 CYP (100 mg/kg) i.p., PS (10 

mg/kg), LPS (2 mg/kg), 

intravesically 

miR-495 mimic (4 mg/kg 

plasmids), i.p., 10 D 

 

decreased mast cell count, fibrosis, IL6, IL8, 

IL10, IL-7, TNFα, JAK3  

Song et al. 2019 [80] SD rats (female), 250-300g, 

12 weeks, n=70 

PS (10 mg/ml) intravesically, 45 

min, LPS (750 µg/ml), 

intravesically., 30 min; repeated 

after 24h 

miR-132 inhibitor (5 µ l), i.p./JAK-

STAT inhibitor [AG490] (5 µ l), i.p. 

 

reduced inflammatory cell infiltration, fibrosis, 

mast cell numbers, IL6, IL10, IFNγ, TNFα, 

ICAM1, improved bladder capacity, basal and 

peak pressure  

TARGETING THE CANNABINOID SYSTEM 

Acute IC models 

Wang et al., 2013 

[81] 

C57BL/6NH mice (female), 

10-12 weeks 

acrolein (1 mM), intravesically CB2 agonist [GP1a] (1-10 mg/kg), 

s.c., 10 min pretreatment 

decreased bladder weight and mechanical 

sensitivity, inhibited phosphorylation of ERK1/2 

Wang et al., 2014 

[82] 

C57BL/6NH mice (female), 

10-12 weeks 

acrolein (0.5 mM), intravesically, 

40 min 

CB2 agonist [GP1a] (10 mg/kg), 

i.p. 

decreased bladder weight, edema, peripheral 

sensitivity to mechanical stimuli, number of 

urine spots 

Tambaro et al., 2014 

[83] 

CD-1 mice (male), 25-35g LPS (25 mg/kg), i.p. CB2 agonist [JWH015] (5 mg/kg), 

i.p., 3 min pretreatment/4h post-

treatment 

reduced MPO activity, leukocyte infiltration, 

IL1α, IL1β, and TNFα 

Berger et al., 2019 

[84] 

CD-1 mice (female), 27-33g, 

n=29 for i.p. LPS BALB/c 

mice (female), 17-23g, n=22 

for intravesical LPS  

LPS (20 mg/kg), i.p./LPS (150 

µg/ml), intravesically  

CB2 agonist [HU308] (5 mg/kg), 

i.p. 30 min post-treatment/ CB2 

agonist [BCP] (100 mg/kg), 

intravesically, 30 min post 

treatment/BCP (100 mg/kg), p.o., 

1h pretreatment 

reduced number of adherent leukocytes in 

bladder venules, inflammation, mechanical 

allodynia 



Pessina et al., 2015 

[85] 

Wistar rats (female), 200-

240g, n=132 

CYP (200 mg/kg), i.p. CB1 and CB2 agonist 

[palmitoylethanolamide] (5-20 

mg/kg), i.p., 30 min pretreatment 

attenuated pain behavior and reduced number 

of voiding episodes  

Liu et al., 2020 [86] C57BL/6J mice (female), 10-

13 weeks 

CYP (150 mg/kg), i.p. selective CB2 agonist [JWH-133]  

(1 mg/kg), i.p., 30 min 

pretreatment 

reduced mechanical hyperalgesia, number of 

void spots, IL1β, TNFα, IL8, oxidative stress, 

increased autophagy 

OTHER THERAPEUTIC AGENTS and TARGETS 

Acute IC models 

Shimizu et al., 2013 

[87] 

SD rats (female), 200-250g, 

11 weeks  

HCl (0.4 M), intravesically, 90 s hydroxyfasudil (10 mg/kg), i.p., 

1x/day, 7 days 

increased ICI, reduced edema, neutrophil 

infiltration, cellular proliferation, inhibited 

RhoA/ROCK signaling  

de Oliveira et al., 

2016 [88] 

C57BL/6 mice (female), 20-

25g, 10 weeks 

CYP (300 mg/kg), i.p. sGC activator [BAY 58-2667] (1 

mg/kg), p.o., pretreatment 

increased micturition volume, normalized basal 

pressure, voiding frequency, NVC, ICI, reduced 

ROS 

Liu et al., 2015 [89] SD rats (male), 6-8 weeks CYP (150 mg/kg), i.p. NMDAR antagonists [MK-801] (3 

mg/kg)/[AP5] (5 mg/kg), i.v./PI3K 

inhibitor [LY294002] (50 µg/kg), 

i.v.  

reduced bladder hypertrophy, voiding 

frequency, and urine output, increased ICI 

Lai et al., 2017 [90] C57BL/6J mice (female), 18-

23g, 8-10 weeks, n=27 

CYP (150 mg/kg), i.p. anti-VEGF antibodies (10 mg/kg), 

i.p., 36 h pretreatment 

reduced pelvic hypersensitivity 

Chen et al., 2020 

[91] 

SD rats (female), 225-250g, 

6-8 weeks, n=30 

CYP (150 mg/kg), i.p. platelet-rich plasma (0.3 ml) alone 

or in combination with HA (1 

mg/ml), intravesically, 1 h 

increased voiding interval, ZO-1, reduced 

bladder edema and IL6  

Majima et al., 2017 

[92] 

SD rats (female), 9 weeks H₂O₂ (1.5%) intravesically, 10 min liposomes with NGF antisense 

oligonucleotide [OND] (12 μM), 

intravesically  

reduced ICI, bladder weight, nociceptive 

behavior, inflammatory cell infiltration, NGF 

and TRPV1  

Hu et al., 2005 [93] Wistar rats (female), adult CYP (150 mg/kg), i.p.  recombinant NGF sequestering 

protein trkA Ig2 [REN1820] (200 

μg), i.v. on day 1 and 2 

decreased bladder overactivity (ICI, NVC, 

decreased voiding frequency), absent changes in 

behavior 

Tyagi et al., 2006 

[94] 

SD rats, 150-200g CYP (100 mg/kg), i.p. NGF antisense [TAT-PNA: 

peptide nucleic acid, conjugated 

to TAT protein] (100 μM), 

intravesically, 30 min 

pretreatment 

reduced bladder contraction frequency, NGF  



Coelho et al., 2015 

[23] 

SD rats (female), 250-300g, 

n=66 

CYP (150 mg/kg), i.p. TrkA antagonist [GW441756] (0.5 

mg), i.p., 24 h pretreatment and 

1x/day 

prevented pain behavior and mechanical 

hyperalgesia, NGF 

Chronic IC models 

Zeybek et al., 2007 

[95] 

Wistar rats (female), 200-

250g, adult 

water avoidance stress, 2h/day, 5 

days 

taurine (50 mg/kg), i.p., 

pretreatment 

retained urothelial integrity, decreased mast cell 

count, MDA, increased GSH 

Benigni et al., 2006 

[96] 

BALB/c mice (female), 18-

20g, 8 weeks 

immunisation with chicken 

ovalbumin (10 µg/animal) i.p. 

1x/week, 4 weeks, ovalbumin (1 

mg/150 µ l) intravesically, 2x for 30 

min  

vitamin D3 analogue [BXL628] 

(30, 75 µg/kg), p.o., 1x/day, 8-12 

days  

reduced edema, mast cell, eosinophil and 

lymphomononuclear cell numbers, IL13, 

MMCP4, FcεRIα 

Akin et al., 2015 [97] SD rats (female), 8 weeks PS (5 mg/ml), intravesically, 

2x/day, 3 days 

hydroxyfasudil (10 mg/kg), i.p. reduced micturition frequency, inflammation, 

degeneration, LOX, normalized urine volume, 

increased GSH, CAT and SOD activity  

Zhang et al, 2016 

[98] 

SD rats (female), 250-300g CYP (150 mg/kg), i.p., PS (30 

mg/ml, 0.5 ml), intravesically, 30 

min, LPS (2 mg/ml), intravesically, 

45 min; repeated on day 3 

anti-ICAM antibody (0,5 mg/ml), 

i.p., 1 h post-treatment, day 1 and 

3 

decreased inflammation grade and mast cell 

count, reduced expression of P2X2/P2X3 

receptors, PGE2, EP1/EP2 receptors, NK1R, 

TNFα and ICAM1 

Minami et al., 2019 

[99] 

ICR mice (female), 6 

weeks, n=16 

H₂O₂ (1.5 %), intravesically, 20 

min, repeated on days 1 and 3 

hyperbaric oxygen (hyperbaric 

chamber, pressure 0.2 ATA, 100% 

O₂ inflow), 30 min on days 4 and 7 

improved urinary frequency and tidal voiding 

volume, reduced bladder weight, edema, 

leukocyte infiltration, vasodilatation, urothelial 

permeability, IL6, IL1β, TNFα, TRPV1, TRPV4, 

fibrosis, increased eNOS 

Mahal et al., 2018 

[100] 

SD rats (female), 6 weeks, 

n=24 

CYP (50 mg/kg), i.p., 2x/week, 2 

weeks 

PPAR-γ agonist [pioglitazone] (15 

mg/kg), gastric gavage, 1x/day, 2 

weeks 

improved bladder function, reduced urinary 

frequency, increased cystometric capacity, 

improved urothelial structural integrity 

 

 

 

 

 

 

 
 
 
 



Supplementary Table S3: Methodological quality and reported measures undertaken to avoid bias. 

A 12-point quality control checklist was generated based on published ARRIVE guidelines describing 

the minimum information that all scientific publications reporting research using animals should 

include.   

Methodological quality 

1. Number of experimental and control groups 

2. Number of animals 

3. Species and strain 

4. Sex of the animals 

5. Age of the animals 

6. Weight of the animals 

7. Housing and husbandry 

8. Drug formulation, dose, site and route of administration 

Risk of bias: 

9. Sample size calculation 

10. Randomization into groups 

11. Blinded caretaker/investigator 

12. Blinded assessment of outcome 

 

 METHODOLOGICAL QUALITY RISK OF BIAS  

Reference 1 2 3 4 5 6 7 8 9 10 11 12 SCORE 

 Agents recommended by AUA guidelines to treat IC/BPS  

Hauser et al., 2009 [24] no no yes yes no no no yes no no  no  no 3 

Yeh et al., 2010 [25] yes yes yes yes no yes no yes no no  no  no 6 

Greenwood et al., 2018 

[26] 

no no yes yes no yes no yes no no  no  no 4 

Jensen et al., 2019 [27] yes yes yes yes yes no no yes no no  no  no 6 

Towner et al., 2020 [28] no no yes yes no no no yes no no  no  no 3 

Lee et al., 2013 [6] yes yes yes yes yes no no yes no no  no  no 6 

Engles et al., 2013 [29] no no yes no no no no yes no no  no  no 2 

Ottamasathien et al., 

2011 [30] 

yes yes yes yes yes no no yes no no  no  no 6 



Rajasekaran et al., 2006 

[7] 

yes yes yes yes no yes no yes no no  no  no 6 

Soler et al., 2008 [31] yes yes yes yes no yes no yes no no  no  no 6 

Smith et al., 2005 [32] yes yes yes yes no yes no yes no no  no  no 6 

Chuang et al., 2009 [33] yes yes yes yes no yes no yes no no  no  no 6 

Kim et al., 2011 [34] no no yes yes yes no no yes no no  no  no 4 

 Agents approved to treat other diseases  

Boucher et al., 2008 [35] yes yes yes yes no yes no yes no no  no  no 6 

Funahashi et al., 2014 

[36] 

yes yes yes yes no yes no yes no no  no  yes 7 

Zhang et al., 2017 [12] yes yes yes yes yes yes no yes no no  no  no 7 

Boudieu et al., 2019 

[13] 

yes yes yes yes no yes no yes no no  no  no 6 

Ichihara et al., 2017 [37] no no yes yes no yes no yes no no  no  no 4 

Cetinel et al., 2010 [38] yes yes yes yes no yes yes yes no no  no  yes 8 

Holschneider et al., 

2020 [39] 

no yes yes yes no no yes yes no no  no  no 5 

Bicer et al., 2014 [40] yes yes yes yes yes no no yes no no  no  no 6 

Liu et al., 2019 [41] yes yes yes yes yes no no yes no yes no  yes 8 

Yoshizumi et al., 2021 

[42] 

no no yes yes no yes no yes no no  no  no 4 

 Other intravesical therapy and improved drug delivery systems  

Chuang et al., 2003 [43] yes yes yes yes no yes no yes no no  no  no 6 

Gonzales et al., 2005 

[44] 

no yes yes yes yes no no yes no no  no  no 5 

Tyagi et al., 2008 [45] no no yes yes no yes no yes no no  no  no 4 

Fraser et al., 2003 [46] yes yes yes yes no yes no yes no no no no 6 

Tyagi et al., 2009 [47] yes yes yes yes no yes no yes no yes no  no 7 

Konkol et al., 2015 [48] yes yes yes yes yes no no yes no no  no  yes 7 

 Stem cell therapy  

Song et al., 2015 [49] yes yes yes yes yes no no yes no no  no  no 6 



Hirose et al., 2016 [50]  yes yes yes yes no yes no yes no no yes no 7 

Kim et al., 2017 [51] yes yes yes yes yes no no yes no yes yes yes 10 

Li et al., 2017 [52] yes yes yes yes no yes no yes no yes no  yes 8 

Xie et al., 2018 [14] yes yes yes yes no yes no yes no no  no  no 6 

Kim et al., 2020 [53] yes yes yes yes yes no no yes no no  no  no 6 

Inoue et al., 2019 [54] no no yes yes yes no no yes no no  no  no 4 

Ryu et al., 2018 [55] no no yes yes yes no no yes no no  no  no 4 

Furuta et al., 2018 [56] yes yes yes yes no yes no yes no no  no  no 6 

Chung et al., 2020 [57] yes yes yes yes yes no no yes no no  no  no 7 

Lee et al., 2018 [58] yes yes yes yes yes no no yes no no  no  no 6 

 Plant-based therapy  

Wang et al., 2020 [15] yes yes yes yes no yes yes yes no no  no  no 7 

Wang et al., 2021 [16] yes yes yes yes no yes yes yes no no  no  no 7 

Nassir et al., 2019 [59] yes yes yes yes yes yes yes yes no yes no  no 9 

Bazi et al., 2012 [60] yes yes yes yes no yes no yes no yes no  yes 8 

Li et al., 2020 [61] yes yes yes yes no yes no yes no yes no  yes 8 

Luo et al., 2020 [62] yes yes yes yes no yes no yes no yes no  no 7 

Shih et al., 2021 [63] yes yes yes yes yes yes no yes no no  no  no 7 

Liu et al., 2021 [64] yes yes yes yes yes yes no yes no yes no  no 8 

Ostardo et al., 2018 [65] yes yes yes yes no yes no yes no yes no  yes 8 

 ECSWT  

Chen et al., 2014 [18] yes yes yes yes no yes no yes no yes no  no 7 

Li et al., 2019 [66] yes yes yes yes yes no no yes no no  no  no 6 

Wang et al., 2017 [67] yes yes yes yes no yes no yes no no yes no 7 

 Targeting PAR/purinergic receptors/TRP channels  

Monjotin et al., 2016 

[19] 

yes yes yes yes no yes yes yes yes yes no  yes 10 



Kouzoukas et al., 2015 

[68] 

yes yes yes yes yes no no yes no no  no  yes 7 

Kouzoukas et al., 2016 

[69] 

yes no yes yes yes no no yes no no  no  yes 6 

Ma et al., 2019 [70] no no yes yes no no no yes no no  yes no 4 

Irie et al., 2020 [71] yes yes yes yes yes yes no yes no no no no 7 

Tanaka et al., 2014 [72] no no yes yes yes yes no yes no no  no  no 5 

Beckel et al., 2015 [73] no yes yes yes no yes no yes no no  no  no 5 

Aronsson et al., 2012 

[74] 

no yes yes yes no yes no yes no no  no  no 5 

Yang et al., 2021 [20] no no yes yes no no no yes no no  no  no 3 

Ko et al., 2021 [75] yes yes yes yes yes yes no yes no yes no  no 8 

DeBerry et al., 2015 

[76] 

no no yes yes yes no no yes no yes no  yes 6 

Merrill et al., 2014 [77] yes yes yes yes no yes no yes no no no no 6 

Kawasaki et al., 2021 

[78] 

no no yes yes yes no no yes no no  no  no 4 

 Targeting microRNAs  

Hou et al., 2021 [79] yes yes no yes no no no yes no no  no  no 4 

Song et al., 2019 [80] yes yes yes yes yes yes no yes no yes no  no 8 

 Targeting the cannabinoid system  

Wang et al., 2013 [81] yes yes yes yes yes no no yes no no  no  yes 7 

Wang et al., 2014 [82] no yes yes yes yes no no yes no no  no  yes 6 

Tambaro et al., 2014 

[83] 

no yes yes yes no yes yes yes no no  no  no 6 

Berger et al., 2019 [84] yes yes yes yes no yes no yes no no  no  no 6 

Pessina et al., 2015 [85] no yes yes yes no yes yes yes no no  no  no 6 

Liu et al., 2019 [86] yes yes yes yes yes no no yes no yes no  no 7 

 Other therapeutic agents and targets  

Shimizu et al., 2013 

[87] 

yes yes yes yes yes yes no yes no yes no  no 8 

de Oliveira et al., 2016 

[88] 

yes yes yes yes yes yes no yes no no  no  no 7 



Liu et al., 2015 [89] no yes yes yes yes no no yes no no  no  no 5 

Lai et al., 2017 [90] yes yes yes yes yes yes no yes no no  no  no 7 

Chen et al., 2020 [91] yes yes yes yes yes yes no yes no yes no  no 8 

Majima et al., 2017 [92] yes yes yes yes yes no no yes no no  no  yes 7 

Hu et al., 2005 [93] yes yes yes yes no no no yes no no  no  no 5 

Tyagi et al., 2006 [94] no no yes no no yes no no no no no no 2 

Coelho et al., 2014 [23] yes yes yes yes no yes no yes no no  no  yes 7 

Zeybek et al., 2007 [95] no no yes yes no yes no yes no no  no  no 4 

Benigni et.al., 2006 [96] yes yes yes yes yes yes no yes no no  no  yes 8 

Akin et al., 2015 [97] yes yes yes yes yes yes no yes no no  no  no 8 

Zhang et al., 2016 [98] yes yes yes yes no yes no yes no no  no  no 6 

Minami et al., 2018 [99] yes yes yes yes yes no no yes no no  no  no 6 

Mahal et al., 2018 [100] yes yes yes yes yes no no yes no no  no  no 6 

Total (n) 63 70 88 86 41 53 8 88 1 18 4 18  
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