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Castro, N.C.N., Suplementacao oral de Glicosaminoglicanos e expressao
de pequenos proteoglicanos ricos em leucina apés cistotomia em bexigas
saudaveis versus parcialmente obstruidas. Botucatu, 2018. 47 p. Dissertacao
de Mestrado - Faculdade de Medicina Veterindria e Zootecnia, Campus de
Botucatu, Universidade Estadual Paulista "Jalio de Mesquita Filho".

RESUMO

A diminuicdo da complacéncia da bexiga esta relacionada com modificacbes no
equilibrio dos componentes da matriz extracelular e na concentracdo das fibras de
colageno, acarretando em espessamento da parede vesical e fibrose. O objetivo do
estudo é analisar a relacdo entre suplementacdo oral dos glicosaminogicanos (GAGS),
distribuicdo de pequenos proteoglicanos ricos em leucina (SRLPs) e sintese de
colageno em bexigas saudaveis e fibrosadas por obstrucdo parcial submetidas a
cistotomia. Foram utilizados 56 ratos da linhagem Wistar, fémeas, divididos em cinco
grupos experimentais- G1 (8) — controle, sem procedimento, G2 (12) — animais n&o
suplementados, submetidos ao procedimento de obstrucdo vesical e posterior
cistotomia, G3 (12) — animais suplementados e submetidos ao procedimento de
obstrugcédo vesical e posterior cistotomia, G4 (12) — animais ndo suplementados e
submetidos ao procedimento de cistotomia e G5 (12) animais suplementados e
submetidos ao procedimento de cistotomia. A suplementacdo de glicosaminoglicanos
foi realizada a cada 24 horas por via oral durante 28 dias pés cistotomia, quando entéo
0os animais foram eutanasiados. O colageno foi avaliado pela Microscopia Cars e
biglican, decorina, lumican e fibromodulina pelo método de imunofluorescéncia. Para
analise estatistica foi utilizado o teste ANOVA e T-STUDENT, com nivel de significancia
p <0,05. Os animais dos grupos G2 e 3 foram 0s que apresentaram diferencga estatistica
na seguinte constante: peso bexiga final /peso rato final, com o todos os grupos. A
quantificagdo da imunomarcacdo da imunofluorescéncia foi avaliada com auxilio do
software ImageJ, houve maior expresséo no grupo G3 de todos os SRLPs, nédo havendo
diferenca estatistica nos demais grupos. Na microscopia Cars (Coherent anti-Stokes
Raman Scattering), houve diminuicdo do sinal de colageno nos grupos G2 e 3.
Concluimos que o aumento global dos proteoglicanos se deve ao tratamento com 0s
GAGs durante 28 dias por via oral associado também a presenca de fibrose tecidual.
Ainda, nao foi observado diferenca aparente quanto ao colageno apds tratamento com
0s GAGs, no entanto, a obstrucéo uretral parcial leva a alteracéo do colageno no tecido
vesical.

Palavras-chave: pequenos proteoglicanos ricos em leucina, glicosaminoglicanos,

colageno, bexiga, obstrucéo vesical parcial, microscopia cars, imunofluorescéncia.



Castro, N.C.N.,. Oral Glycosaminoglycan Suplementation and Small Rich
Leucine Protegoglycans expression after cistotomy in healthy bladder
versus partial bladder outlet obstruction. Botucatu, 2018. 47 p. Dissertacao
de Mestrado - Faculdade de Medicina Veterindria e Zootecnia, Campus de

Botucatu, Universidade Estadual Paulista "Jalio de Mesquita Filho".

ABSTRACT

Decreased bladder compliance is related with changes in the extracellular matrix
components and collagen fibers concentration resulting in bladder wall thickening and
fibrosis. The purpose of the study is the evaluation of the relationship between oral
glycosaminoglycans (GAGs) supplementation, small rich-leucine proteoglycans
distribution and collagen synthesis in healthy and fibrous bladder by partial obstruction
after cystotomy procedure. Fifty-six female Wistar rats were divided into five
experimental groups: G1 (8) — control, without procedure, G2 (12) — not supplemented
animals, subjected to bladder obstruction procedure and after cystotomy, G3 (12) —
supplemented animals subjected to bladder obstruction procedure and after cystotomy,
G4 (12) — not supplemented animals subjected to cystotomy procedure and G5 (12)
supplemented animals subjected to cystotomy procedure. Oral GAGs supplementation
was done each 24 hours during 28 days after cystotomy, when we performed
euthanasia. Collagen was evaluated by CARS (Coherent anti-Stokes Raman Scattering)
microscopy and byglican, decorin, lumican and fibromodulin by immunofluorescent
method. Statistical analysis results were done by ANOVA and T-STUDENT test with a
significance level of p<0,05. G2 and 3 groups showed statistical difference on follow
constant: bladder final weight/ rat final weight x 100. Immunofluorescent staining was
measured by Image J software and there was statistical difference in all SRLPs on G3
group. Cars microscopy showed diminish of collagen signal on G2 and 3 groups. We
concluded global increased of SRLPS are associated with GAGs supplementation for 28
days and tissue fibrosis. There wasn’t clearly modification on bladder collagen with

supplementation, however partial bladder outlet causes bladder tissue changes.

Key words: small leucine rich proteoglycans, glycosaminoglycans, collagen,

bladder, partial bladder outlet obstruction, Cars microscopy, immunofluorescence.
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- Avaliar o efeito da suplementacdo oral de GAGs na distribuicdo de
proteoglicanos (SLRPs) em bexigas de ratos saudaveis ou submetidos a
obstrucao parcial, tendo como comparativo 0s mesmos parametros obtidos de
animais nao suplementados;

- Avaliar a relacdo da distribuicdo de SLRPs e deposicao de colageno apos
cistotomia em bexigas de ratos saudaveis ou submetidos a obstrucdo parcial,
tendo como comparativo 0s mesmos parametros obtidos de animais né&o

suplementados;
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associado também a presenca de fibrose tecidual. Ainda, ndo foi observado
diferenca aparente quanto ao colageno apdés tratamento com os GAGS, no
entanto, a obstrucdo uretral parcial leva a alteracdo do colageno no tecido
vesical.

Conflito de Interesse

Os autores declaram que ndo ha conflito de interesses.

Referéncias

1. Al-Saikan B, Tredget E, Fahlman R, Ding J, Metcalfe P. Proteomic profile
of an acute partial bladder outlet obstruction. Can Urol Assoc J [Internet].
2015;9(3—4):114. Available from:
http://journals.sfu.ca/cuaj/index.php/journal/article/view/2267

2. Shen S, Xia CM, Qiao LY. The urinary bladder of spontaneously
hypertensive rat demonstrates bladder hypertrophy, inflammation, and fibrosis
but not hyperplasia. Life Sci. 2015;121:22-7.

3. Ewalt DH, Howard PS, Blyth B, Snyder HM, Duckett JW, Levin RM, et al.
Is Lamina Propria Matrix Responsible for Normal Bladder Compliance? J Urol
[Internet]. 1992 Aug [cited 2018 Feb 17];148(2):544-9. Available from:
http://linkinghub.elsevier.com/retrieve/pii/S0022534717366508

4. Metcalfe PD, Wang J, Jiao H, Huang Y, Hori K, Moore RB, et al. Bladder
outlet obstruction: progression from inflammation to fibrosis. BJU Int [Internet].
2010 Dec [cited 2018 Feb 17];106(11):1686—94. Available from:
http://doi.wiley.com/10.1111/j.1464-410X.2010.09445.x

5 Pastelin CF, Juarez R, Damaser MS, Cruz Y. Neural pathways of somatic
and visceral reflexes of the external urethral sphincter in female rats. J Comp

Neurol [Internet]. 2012 Oct 1 [cited 2018 Feb 17];520(14):3120-34. Available



44

from: http://doi.wiley.com/10.1002/cne.23079

6. Kim JC, Yoon JY, Seo S, Hwang TK, Park YH. Effects of partial bladder
outlet obstruction and its relief on types | and Il collagen and detrusor
contractility in the rat. Neurourol Urodyn. 2000;19(1):29-42.

7. Deveaud Cm, Macarak Ej, Kucich U, Ewalt Dh, Abrams Wr, Howard Ps.
Molecular Analysis Of Collagens In Bladder Fibrosis. J Urol [Internet]. 1998 Oct
[cited 2018 Feb 17];160(4):1518-27. Available from:
http://linkinghub.elsevier.com/retrieve/pii/S0022534701626065

8. Rodriguez L V., Wang B, Shortliffe LMD. Structural changes in the
bladder walls of pregnant and hormone-treated rats: correlation with bladder
dynamics. BJU Int [Internet]. 2004 Dec [cited 2018 Feb 17];94(9):1366—72.
Available from: http://doi.wiley.com/10.1111/j.1464-410X.2004.05174.x

9. Fouad K, Pearse DD, Tetzlaff W, Vavrek R. Transplantation and repair:
Combined cell implantation and chondroitinase delivery prevents deterioration
of bladder function in rats with complete spinal cord injury. Spinal Cord
[Internet]. 2009;47(10):727-32. Available from:
http://dx.doi.org/10.1038/sc.2009.10

10. Kryczka J, Boncela J. Leukocytes : The Double-Edged Sword in Fibrosis.
2015;2015.

11. Wight TN, Potter-Perigo S. The extracellular matrix: an active or passive
player in fibrosis? Am J Physiol Liver Physiol [Internet]. 2011 Dec [cited 2018
Feb 17];301(6):G950-5. Available from:
http://www.physiology.org/doi/10.1152/ajpgi.00132.2011

12. Nastase, M. V; lozzo, R. V; Schaefer, L. Key roles for the small leucine-

rich proteoglycans in renal and pulmonary pathophysiology. Biochim Biophys



45

Act. 2014; 1840(8): 2460-70.

13. BaghyK, lozzo R V., Kovalszky I. Decorin-TGFB Axis in Hepatic Fibrosis
and Cirrhosis. J Histochem Cytochem. 2012;60(4):262-8.

14. KayaE, Kibar Y, Yiimaz S, Ebiloglu T, Ozcan A, Seyrek M, et al. The
histopathological and pharmacodynamic effects of intradetrusor decorin injected
in a rabbit partial bladder outlet obstruction model. Int Urol Nephrol [Internet].
2017 Apr 30 [cited 2018 Mar 5];49(4):607-14. Available from:
http://link.springer.com/10.1007/s11255-017-1518-x

15. Maclejewski CC, Honardoust D, Tredget EE, Metcalfe PD. Differential
expression of class i small leucine-rich proteoglycans in an animal model of
partial bladder outlet obstruction. J Urol [Internet]. 2012;188(4 SUPPL.):1543-8.
Available from: http://dx.doi.org/10.1016/}.juro.2012.03.045

16. Chen S, Birk DE. The regulatory roles of small leucine-rich proteoglycans
in extracellular matrix assembly. FEBS J [Internet]. 2013 May [cited 2018 Feb
17];280(10):2120-37. Available from: http://doi.wiley.com/10.1111/febs.12136
17. Trabucco E, Soderberg M, Cobellis L, Torella M, Bystrom B, Ekman-
Ordeberg G, et al. Role of proteoglycans in the organization of periurethral
connective tissue in women with stress urinary incontinence. Maturitas
[Internet]. 2007 Dec [cited 2018 Feb 17];58(4):395-405. Available from:
http://linkinghub.elsevier.com/retrieve/pii/S0378512207002630

18. Kalamajski S, Oldberg A. The role of small leucine-rich proteoglycans in
collagen fibrillogenesis. Matrix Biol [Internet]. 2010 May [cited 2018 Feb
17];29(4):248-53. Available from:
http://linkinghub.elsevier.com/retrieve/pii/S0945053X10000053

19. Cicione A, Cantiello F, Ucciero G, Salonia A, Torella M, De Sio M, et al.



46

Intravesical treatment with highly-concentrated hyaluronic acid and chondroitin
sulphate in patients with recurrent urinary tract infections: Results from a
multicentre survey. J Can Urol Assoc. 2014;8(9-10 OCTOBER):E721-7.

20. Damiano R, Cicione A. The role of sodium hyaluronate and sodium
chondroitin sulphate in the management of bladder disease. Ther Adv Urol.
2011;3(5):223-32.

21. Ciani O, Arendsen E, Romancik M, Lunik R, Costantini E, Di Biase M, et
al. Intravesical administration of combined hyaluronic acid (HA) and chondroitin
sulfate (CS) for the treatment of female recurrent urinary tract infections: A
European multicentre nested case-control study. BMJ Open. 2016;6(3):1-8.
22.  Sobolev VE. Effects of Exogenous Glycosaminoglycans on the
Histological Structure of the Rat Bladder in Experimental Cystitis.
2012;154(1):108-11.

23. Lucon M, Martins JR, Leite KRM, Soler R, Nader HB, Srougi M, et al.
Evaluation of the metabolism of glycosaminoglycans in patients with interstitial
cystis. Int Braz J Urol. 2014;40(1):72-9.

24. Theoharides TC, Kempuraj D, Vakali S, Sant GR. Treatment of refractory
interstitial cystitis/ painful bladder syndrome with CystoProtek — an oral multi-
agent natural supplement. Can J Urol [Internet]. 2008;15(6):4410—4. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/19046494

25. Theoharides TC, Sant GR. A pilot open label study of CystoProtek® in
interstitial cystitis. Int J Immunopathol Pharmacol. 2005;18(1):183-8.

26. Panchaphanpong J, Asawakarn T, Pusoonthornthum R. Effects of oral
administration of N-acetyl-dglucosamine on plasma and urine concentrations of

glycosaminoglycans in cats with idiopathic cystitis. Am J Vet Res.



47

2011;72(6):843-50.

27 Maciejewski, C. C.; Tredget, E. E.; Metcalfe, P. D. Urodynamic
improvements following oral medical therapy for partial bladder outlet
obstruction in an animal model. Neurourology and Urodynamics. 2015; 34(3):
286-91.

28 Niedworok, C. et al. Inhibitory Role of the Small Leucine-Rich

Proteoglycan Biglycan in Bladder Cancer. PLoS ONE. 2013; 8 (11).

29 Ciftciler, R. Et Al. The importance of serum biglycan levels as a fibrosis
marker in patients with chronic hepatitis B. Journal of Clinical Laboratory

Analysis. 2017; 31(5):1-6.

30 Kitta, T. Et Al. Benefits and limitations of animal models in partial
bladder outlet obstruction for translational research. International Journal of

Urology. 2017;1-9.

31 Bassi, P. F. et al. Glycosaminoglycan Therapy for Bladder Diseases:
Emerging New Treatments. European Urology, Supplements. 2011; 10(6):451—

59.

32 Nastase, M. V. et al. Small Leucine-Rich Proteoglycans in Renal
Inflammation: Two Sides of the Coin. Journal of Histochemistry &

Cytochemistry. 2018; 66,(4): 261-72.

33  Rydell-Tormanen, K. et al. Absence of fiboromodulin affects matrix
composition, collagen deposition and cell turnover in healthy and fibrotic lung

parenchyma. Scientific Reports. 2014; 4(6383): 1-10.

34 Foditsch, E. E. et al. Structural changes of the urinary bladder after



48

chronic complete spinal cord injury in minipigs. International Neurourology

Journal. 2017; 21(1):12-19.

35 Stewart, S. et al. Raman Imaging. Annual Review of Analytical Chemistry.

2012; 5(1): 337-60.

36 Zhang, S. et al. Dynamic Sparse Sampling for Confocal Raman

Microscopy. Analytical Chemistry, p. acs.analchem. 2018.

37 Yasui, T.; Tohno, Y.; Araki, T. Determination of collagen fiber orientation
in human tissue by use of polarization measurement of molecular second-

harmonic-generation light. Applied Optics. 2004; 43(14): 2861-67.





