DENEY HAYV,
ALT URI
DISFONKSIYONU
VE U

Alt triner sistemin iki ana gorevi idrar1 de-
polamak ve aralikli olarak uygun zamanda bo-
saltilmasini saglamaktir. Bu islevin devamlilig
karmasik motor ve duysal yolaklarin aktivasyo-
nu ile olur ®. Refleks yollar ve bilingli kontrol
mekanizmalari, diisitk basingta mesane dolu-
muna, dolum sonunda dogru mesane basinci-
nin yitkselmesine ve sfinkter mekanizmalarinin
gevsemesi sonrasi idrarin bosaltilmasina olanak
saglar .

Bu bolimde oncelikli olarak alt tiriner sis-
temin hayvan modellerinde fonksiyonel olarak
incelenmesinden bahsedilecektir. Sonrasinda alt
iriner sistem disfonksiyonu bulgularina sebep
olan hastaliklara ait hayvan modelleri ve bu mo-
dellere ait iirodinamik incelemelerin {izerinde

durulacaktir.

DENEY HAYVANLARINDA
ALT URINER SISTEMIN
DEGERLENDIiRILMESi

Alt tiriner sistem deney hayvanlarinda insan-
da oldugu gibi non-invaziv ve invaziv yontemler
ile degerlendirilebilir. Ancak hayvan tiiriinden
bagimsiz olarak alt {iriner sistem fonksiyonunu
degerlendirilmesinde en sik kullanilan ve en iyi
bilgi veren yontem tirodinamik incelemedir .

Non-invaziv inceleme i¢in metabolik ka-
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fes-voliim siklik 6l¢iimii veya spot iseme analizi
(voiding spot assay) kullanilir . Metabolik ka-
fes denegin (genellikle fare veya sigan) serbest
dolasabilecegi bir alandir. Denegin iseme davra-
nig1 24 saat gozlenir. Ozel kafesler feces ve idrar
ayirimini yapabilecek sekilde tasarlanmistir. Bu
sayede isenen voliim, iseme siklig1 ve ortalama
akim hizi ve alinan su miktar1 hesaplanabilir 4.
Spot iseme analizinde ise denek filtresi olan bir
kagit tizerinde gozlemlenir. Bu yontemde orta-
lama idrar akim hiz1 elde edilemez ancak iseme
sayis1 ve volim hakkinda bilgi elde edilebilir.
Olgiimler yapilirken gece ve giindiiz dongiisiine
dikkat edilmelidir. Normal fizyolojik 6l¢tim igin
4 saat 151k ve 8 saat karanlik ortamda 6l¢im ya-
pilmasi uygundur ©.

Urodinamik incelemenin yapilabilmesi i¢in
ilk basamak basing 6l¢timii yapabilecek bir kate-
terin yerlestirilmesidir. Yerlestirilecek kateterin
7 french cift limenli katater olmasi tercih edi-
lir®. Denege kataterin yerlestirilmesi i¢in genel
anestezi altinda alt abdomenden vertikal bir kesi
yapilir. Fasya gegilip karin agilarak mesane izole
edilir. Domdan yapilacak bir insizyondan kate-
ter mesane igerisine yonlendirilir. Basing kate-
teri gevre dikisi ile sabitlendikten sonra kateter
karin disina alinarak karin katlari ve cilt kapatil-
malidir (Figtir 1) @9
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calisilacak konu ile iliskili en uygun modelin

belirlenmesi ve tirodinamik incelemelerin mo-

dellerin fizyolojik mesane davranisi goz Oniine

almarak yorumlanmasidir.

Anahtar Kelimeler: Alt uriner sistem dis-

fonksiyonu, norojen mesane, hayvan modelleri

10.

11.

12.

KAYNAKLAR

Abrams P et al (2002a) The standardisation of termi-
nology of lower urinary tract function: report from
the Standardization Sub-committee of the Internati-
onal Continence Society. Neurourol Urodyn 21(2):
167-178.

Hiraki I, Pickering AE, Igawa Y, Kanai A, Fry C, Drake
M. Muro-Neuro-Urodynamics; A Review of the func-
tional Assessment of mouse lower urinary tract functi-
on. Front Physiol.2017;8:49.

Aizawa N., Ogawa S., Sugiyama R., Homma Y., Igawa
Y. (2015). Influence of urethane-anesthesia on the ef-
fect of resiniferatoxin treatment on bladder function
in rats with spinal cord injury. Neurourol. Urodyn. 34,
274-279.10.1002/nau.22549

Yoshiyama M., Mochizuki T., Nakagomi H., Miyamo-
to T., Kira S., Mizumachi R, et al. (2015). Functional
roles of TRPV1 and TRPV4 in control of lower urinary
tract activity: dual analysis of behavior and reflex du-
ring the micturition cycle. Am. J. Physiol. Renal Physi-
ol. 308, 1128-1134.

Jusuf A. A., Kojima S., Matsuo M., Tokuhisa T., Ha-
tano M. (2001). Vesicourethral sphincter dysfunction
in ncx deficient mice with an increased neuronal cell
number in vesical ganglia. J. Urol. 165, 993-998.
Yoshiyama M, Nezu FM, Yokoyama O, de Gro-
at WC, Chancellor MB. Changes in micturition
after spinal cord injury in conscious rats. Uro-
logy.1999;54:929-933.

Mc Murray G, Casey HJ, Naylor AM. Animal Mo-
dels in urological disease and sexual dysfunction. BJP
2006;147;62-79.

Conway DA, Kamo I, Yoshimura N, Chancellor MB,
Cannon TW. Comparison of leak point pressure met-
hods in an animal model of stress urinary incontinen-
ce. Int Urogynecol | Pelvic Floor Urogynecol J Pelvic
Floor Dysfunct. 2010;21(10):1279-1284.

Schneider MP, Hughes FM, Engmann AK, Purves JT,
Kasper H, Tedaldi M, Spruill LS, Gullo M, Schwab
ME, Kessler TM. A novel urodynamic model for
lower urinary tract assessment in awake rats. BJU Int
2015;115,6:8-15.

Aroni F, Iacovidou N, Dontas I, Pourzitaki C, Xanthos
T. Pharmacological aspects and potential new clinical
applications of ketamine:reevaluation of an old drug. |
Clin Pharmacol. 2009;49(8):957-964.

Cannon TW, Wojcik EM, Ferguson CL, Saraga S,
Thomas C, Damaser MS. Effects of vaginal disten-
sion on urethral anatomy and function. BJU Int.
2002;90(4):403-407.

Lin AS,Carrier S, Morgan DM, Lue TF. Effect of stimu-

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

836

lated birth trauma on the urinary continence mecha-
nism in the rat. Urology 1998;52(1):143-151.

Kamo I, Torimoto K, Chancellor MB, de Groat WC,
Yoshimura N. Urethral closure mechanisms under
sneeze-induced stress condition in rats: a new ani-
mal model for evaluation of stress urinary incon-
tinence. Am J Physiol Regul Integr Comp Physiol.
2003;285(2):356-365.

Sugaya K, Nishijima S, Miyazato M, Ogawa Y. Cent-
ral nervous control of micturition and urine storage. J
Smooth Muscle Res. 2005;41(3):117-132.

Kefer JC, Liu G, Daneshgari E Pubo-urethral ligament
transection causes stress urinary incontinence in the
female rat: a novel animal model of stress urinary in-
continence. ] Urol. 2008;179(2):775-778.

Kamo I, Cannon TW, Conway DA, Torimoto K, Chan-
cellor M B, de Groat WC, et al. The role of bladder-to-u-
rethral reflexes in urinary continence mechanisms in
rats. Am J Physiol Renal Physiol. 2004;287(3):434-441.
Takahashi S, Chen Q, Ogushi T, Fujimura T, Kumagai
J, Matsumoto S, et al. Periurethral injection of susta-
ined release basic fibroblast growth factor improves
sphincteric contractility of the rat urethra denervated
by botulinum-a toxin. ] Urol. 2006;176(2):819-823.
Gevaert T et al (2007) Deletion of the transient recep-
tor potential cation channel TRPV4 impairs murine
bladder voiding. J Clin Invest 117(11):3453-3462.
Rahman NU et al (2007) An animal model to study
lower urinary tract symptoms and erectile dysfuncti-
on: the hyperlipidaemic rat. BJU Int 100(3):658-663.
Bening prostatic hyperplasia: ethiology, pathophysi-
ology, epidemiology abd natural history. Chapter 86
Wein: Campbell-Walsh Urology, 9" edition

Levin RM, Haugaard N, O’Conner L, Buttyan R, Das A,
Dixon JS Gosling JA. Obstructive responce of human
bladder to BPH vs. rabbit bladder response to parti-
al outlet obstruction: a direct comparison. Neurourol
Urodynam, 19:609-29, 2000

Richard P, Gagnon LO, Tu Lem. ‘U-Method’ TVT-Se-
cure slings: are they obstructive ? Can Urol Assoc J.
2012; 6:E104-E107.

Braverman AS, Ruggier IMR, Muscarinic recep-
tor transcript and protein density in hypertrophied
and atrophied rat urinary bladder. Neurourol Urod-
yn.2006;25:55-61.

Schroder A, Uvelius B, Newgreen D, Andresson KE.
Bladder overactivity in mice after 1 week of outlet
obstruction: mainly afferent dysfunction ? J Urol.2003;
170:1017-1021.

Khan MA,Dashwood MR, Thompson CS, Mumtaz
FH, Mikhailidis DP, Morgan R]. Up-regulation pf en-
dothelin-B (ETB) receptors and ETB receptor-media-
ted rabbit detrusor contraction in partial bladder obst-
ruction. BJU Int.1999;84:714-719.

Speakman MJ,Brading AF, Gilpin CJ, Dixon JS, Gilpin
SA, Gosling JA. Bladder ourflow obstruction —a cause
of denervation supersensitivity. ] Urol. 1987;138:1461-
1466.

Melman A, Tar M, Boczko ], Christ G, Leung AC,
Zhao W, Russel RG. Evaluation of two techniques of
partial uretheral obstruction in the mal erat model of



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Klinik Bilimlerde Deney Hayvani Modelleri

bladder outlet obstruction. Urol 66:1127-1133,2005.
Das AK, Horan P, Leggett RE, Levin MR. Use of ab-
dominal fascia to create partial obstruction in rabbits.
Neurourol Urodynam 17:231-239,1998.

Kibar Y, Irkata HC, Yaman H, Onguru O, Coguplugil
AE, ErginG, Seyrek M, Yildiz O, Dayanc M. The effect
of intravesical acetylsalicylic acid instillation on tisue
prostaglandin levels after partial bladder outlet obstru-
ction in rabbits. Neurourol Urodyn. 2011, 30(8):1646-
51.

Steers WC, De Goat WC. Effect of bladder outlet obst-
ruction on micturation reflex pathways in the rat. J
Urol 140:864-871, 1988.

Animal models of lower urinary tract. Chapter 20.
Animal Models fort he human disease. Elsevier 2013
Morrison J, Steers WD, Brading A (2002) Neurophy-
siology and neuropharmacology. In: Abrams P et al

(eds) Incontinence: 2nd international consultation on
incontinence. Plymbridge, Plymouth,pp 85-161
Allen AR. Surgery of experimental lesion of spinal
cord equivalent to crush injury of fracture disloca-
tion of spinal column: A preliminary report. JAMA.
1911;57:878-880.

Bregman BS. Spinal cord transplants permit the growth
of serotonergic axons across the site of neonatal spinal
cord transection. Brain Res.1987;431:265-279.

De Groat WC, Yoshimura N. Mechanism underlying
the recovery of lower urinary tract function following
spinal cord injury. Prog Brain Res. 2005: 152;59-84.
Hylen BT, de Ridder D, Freeman RM, Swift SE, Bergh-
mans B, Lee ] et al. An international urogynecological
Association (IUGA)/ International continence society
(ICS) joint report on the terminology for female pelvic
floor dysfunction. Neurourol Urodyn. 2010;29(4):20.
Sievert KD, Bakircioglu ME, Tsai T, Nunes L, Lue TE
The effect of labor and/or ovariectomy on rodent con-
tinence mechanism the neuranal changes. World J
Urol. 2004;22(4):244-250.

Jiang HH, Pan HQ, Gustilo-Ashby MA, Gill B, Glaob
J, Zaszczurynski P et al. Dual simulated childbirth in-
juries result in slowed recovery of pudental nerve and
urethral function. Neurourol Urodyn 2009:28(3):229-
235.

Sultan AH, Kamm MA, Hudson CN. Pudental nerve
damage during labour: prospective study before and
after child birth BR. Jobslet Gynaecol. 1994;101(1):22-
28.

Kerns JM, Damaser MS, Kane JM, Sakamoto K, Ben-
son JT, Shott S, et al. Effects of pudendal nerve injury
in the female rat. Neurourol Urodyn. 2000;19(1):53—
69.

Damaser MS, Samplaski MK, Parikh M, Lin DL,
Rao S, Kerns JM. Time course of neuroanatomical
and functional recovery after bilateral pudendal ner-
ve injury in female rats. Am J Physiol Renal Physi-
ol. 2007;293(5):F1614-F1621.

Snooks SJ, Swash M, Mathers SE, Henry MM. Effect
of vaginal delivery on the pelvic floor: a 5-year fol-
low-up. BRJ Surg. 1990;77(12):1358-1360.

Rodriguez LV, Chen S, Jack GS, de AE, Lee KW, Zhang
R. New objective measures to quantify stress urinary

837

44.

45.

46.

47.

48.

49.

50.

incontinence in a novel durable animal model of int-
rinsic sphincter deficiency. Am J Physiol Regul Integr
Comp Physiol.

Pauwels E, De WS, Wyndaele J]. Evaluation of different
techniques to create chronic urinary incontinence in
the rat. BJU Int. 2009;103(6):782-785.

Chermansky CJ, Cannon TW, Torimoto K, Fraser MO,
Yoshimura N, de Groat WG, et al. A model of intrinsic
sphincteric deficiency in the rat: electrocauterizati-
on. Neurourol Urodyn. 2004;23(2):166-171.

Eberli D, Andersson KE, Yoo JJ, Atala A. A canine mo-
del of irreversible urethral sphincter insufficiency. BJU
Int. 2009;103(2):248-253.

Pauwels E, De WS, Wyndaele JJ. Evaluation of different
techniques to create chronic urinary incontinence in
the rat. BJU Int.2009;103(6):782-785

Han K, Lee SJ. Experimental animal models of
neurogeniz bladder dysfunction. Int Neurourol J.
2010:14(1):1-6.

Lin W, Venkatesan R, Gurleyik K, He YY, Powers W],
Hsu CY. An absolute measurement of brain water con-
tent usingmagnetic resonance imaging in two focal ce-
rebral ischemic rat models. ] Cereb Blood Flow Metab.
2000;20:37-44.

Fouad K, Bennett DJ. Decerebration by global ische-
mic stroke in rats. ] Neurosci Methods. 1998;84:131-
137.



