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Voiding Phase of Urodynamic Studies:

Acontractile Bladder
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DEDNN Human,

SIEEEER OVEractivity int Diabetes?

— 76% C of Fdiabetic patients had! involuntary

con ﬁCtIOn as cause of their incontinence
3 :» er1990)

__;;._..‘._:-_, "25% of diabetic subjects (Ueda 1997)

':“ — 55% of diabetic patients; 23% had impaired
~detrusor contractility (kaplan 1995)

Defining the Humanoid Model



Filling Phase of Urodynamic Studies: Detrusor Overactivity
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Diabetic Bladder Dysfunction
-~ In Human and Animals
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o Al J'ijQJ’L Netiropathy leading| to DBD:
SHistorical observationall studies

‘_ igh prevalence of DBD in patients with
dlabetlc autonomic neuropathy

Scattered experimental data

- No role for effects of hyperglycemia on
the muscle or other tissues of the lower
urinary. tract has been considered
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SBISVAN G prie-reguisite for DBD?
— N O/__)(‘ t know
= DCC CT “did not record DBD
= o Ro E of ‘myopathy’ in other organ
== fCG’mpllcatlons of DM:
— Vascular smooth muscle
— Small bowel
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MNELOPELIY O Myopathy'?
o Effee rz-*e ‘Dilresis on bladder dysfunction
J La < of a phentoyping assay to detect loss
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“Bladder sensation in diabetic cystopathy
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PRERG pmg of Animal MOGEIS

for Pelsdie @tﬂpathy

SMIIRVIVO SEUAIES:
— Mecg}r cage fior' monitoring of:
J J:' 2gUency off urination
Jrine output
,..:— = ' UTI
= Cystometrogram (anesthetized or awake):

_
- e Bladder capacity, compliance, filling and voiding
- pressures

® [n-vitro studies




PlEnoM INg of: A‘Tmal Mogﬁs_‘,
for Dfzjsldi]e ath

o L=Vl rrr iudies:

— J\/Jorrm@ metrlcal alterations
BIErosS or ultrastructures

= Contractility studies
= wBlochemlcaI and Molecular studies
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= Time-course of

STZ- induced

i'ébetic Bladder Dysfunction Iin
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~~  SD Rat and C57BI/6 Mouse
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lange. ofi bladder capaciity
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Hange of compliance

Diabetic
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shiehge of peak voiding pressure

O Control Diabetic
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IieXeeurse of DBD in SD STZ-Rats , |
PEEkePressure of Leak: Adjusted Effects off Age and DM
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66| DM to Control'ED50 and R=2 Ratios vs. Age
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WENCOLISE Of DBD. 11 C57BL/6

5l0p0  Glucoses

4_ » : -

O-Wee 12-week | 20-week
__ 07£18.2 118%21.7 106%16.3 110£13.9
petic 1356226 5+ |582£44.5% |523£57.9% |591£26.2%
C" ped=17.17 |215%x21.0* | 293+23.1* |[312%£30.3*
- Treated
-FDiurétiC 105%11.4 101£27.3 109%12.5 116%19.2
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Time Course of DBD in C57BL/6
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AVIDEE CONBDDatE studies
O OG) G ko-C575)/6- Universitiorme
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Bladder Capacity
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AMDGE CollBboratve studies
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VEIGIRG: Pressure

Comparison of Micturition Peak Pressure

O control
B Diabetic

34-wk control 36-wk Glut4 k/o  42-wk Glut4 k/o




' Micturit
;f\)w center

Inhibits

sympathetic and sphincter
reflaxas

"1.\\.
Y e ila
) j".+ {3 Lumbar cord
L

S
D

Il,f-— |

I

<~ | Hypogastric !

;\i/ nanse :
Cantracts

bladder cutlet

Inhibits
P | detrusor

. j

bladdar | Pelvic narve —\._,/"'.‘\‘M.-/—L

\ |
,/ Pudendal nerve

-n’}
External
sphincter




T

T

- _:’“—

urition center |

| Spinal efferents

K="
- —

=Neurological diseases

C-fiber unmyelinated afferent

bj-ii_.-_ﬁ. aSAWFo T

<
=

Capsaicin instillation therapy
Cold stimulation (ice water test)

Bladder

A

>

Ganglioni




— - L, —

o the_ﬂ‘aw

-
p— e —m— — —
co— il e s




HEUHﬂHIETEH@ CPT/C




'h.‘

Neurometer skin testing site
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NEuremeter as a Quanw;,
SENS0KY TestlrﬁE—

BIsie/WENerve Conduction Studies
> B\/r)assﬂ receptor
to pe standardized against other

American Association of Electrodiagnostic Medicine:
Neurometer CPT: Muscle and Nerve 1999, 22: 523-531
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Neuroselective Current Perception Threshold Evaluation
of Bladder Mucosal Sensory Function
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Intravesical electrode (right): 1.67 mm (5fr.) in diameter

(inserted through end-hole catheter) Another dispersion
electrode is on the lower abdominal skin.
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;)?" SRLS WIth @etrtsor nyperrerexia
ro incomplete; spinall cord injury
(3 Jr)r« sacral lesion)

(c fiber)

= _:=4 0%1.9 (P<0.01) vs. 26.2+17.7 in
- control

~* 250Hz (A-delta-fiber)

—15.3+£15.6 (P<0.01) vs. 50.5+£28.7 in
control
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> Ir) rrw NEIroUERiCbIadaErs determined
HOMNIE underactlve (Including 6 post pelvic
SUIIC ry, pPost infira-sacral level spinal cord
I Jry and 5 diabetes patients)

—Hz (c-fiber)

5” = —98 0£97.1 (P<0.05) vs. 26.2+17.7 in
control

* 250Hz (A-delta-fiber)

—86.4+47/.3 (P=0.07) vs. 50.5+£28.7 in
control




.ﬁ_
iU Ukimura, M.DsParD.




F_=“"

iiehslirethral Afferent Current -ertJQ?J"" -

- | ) e
[ nresrmm& AL/ MOUSE




Daneshgari 2004




- NS
Alterz|t (‘p of HR in response to CPII M _ceg.suﬂ‘nen;g.—
SIPNVAERAL -

Heart Rate Changes with CPT

~
i
=
~~
()
S
e
[}
)
©
@
)
—_
@©
[<B)
I

Time (seconds)



ViEgsiirement of CPT values
Siiell animal models; of
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SaVEastrement off BP and HR' as the ANS
ESPOMISE

> Mw' Urement of abdominal rectus muscle

= asa 3 somatic pain response (vesicomotor)

ndependent of ANS (Timothy Ness, M.D.,
Ph D. UAB)



r) =

MASHD-04-0165 “MEASUREMENT TOOLS
EORVALTERED AUTONOMIC FUNCTION IN
SEIINAL CORD INJURY AND DIABETES

—__

i, e
= —

—
S -
i

'—-l—- e
—

e

—— T — e
- i
—

J.---F'

——



e .
AMDEE and-Urepatiy

Ureter

Bladder

Urethra



	Diabetic Uropathy
	Diabetic Uropathy
	Diabetic Bladder DysfunctionTraditional Findings
	DBD in Human
	Pathophysiology  of DBD
	Challenges to the Autonomic Neuropathy Theory
	Research Questions/Challenges
	Phenotyping of Animal Models for Diabetic Cystopathy
	Phenotyping of Animal Models for Diabetic Uropathy
	Time-course of  STZ- induced Diabetic Bladder Dysfunction in  SD Rat and C57Bl/6 Mouse
	
	Change of bladder capacity
	Change of compliance
	Change of peak voiding pressure
	Time course of DBD in SD STZ-RatsPeak Pressure of Leak: Adjusted Effects of Age and DM
	Protocol of contractility study
	Log DM to Control ED50 and Rmax Ratios vs. Age
	Cytoplasmic Vacuoles in Muscularis Propria (40X)
	Cytoplasmic Hyaline Globules in Muscularis          Propria (40X)
	PKC ßII: Adjusted Effects of Age and DM  (Natural Log Scale)
	Time Course of DBD in C57Bl/6
	Time Course of DBD in C57BL/6Conscious Cystometrogram
	Time Course of DBD in C57BL/6Blood Glucose
	Time Course of DBD in C57BL/6Body weight
	Time Course of DBD in C57BL/6Bladder Weight
	Time Course of DBD in C57BL/624 Urine Output
	Time Course of DBD in C57BL/6Bladder Capacity
	Time Course of DBD in C57BL/6Voiding Pressure
	Time Course of DBD in C57BlConclusions
	AMDCC Collaborative studiesTotal Body Glut4/ko-C57Bl/6- University of MI  Animal weight
	AMDCC Collaborative studiesTotal Body Glut4/ko-C57Bl/6- University of MI Bladder weight
	AMDCC Collaborative studiesTotal Body Glut4/ko-C57Bl/6- University of MI  Bladder Capacity
	AMDCC Collaborative studiesTotal Body Glut4/ko-C57Bl/6- University of MI Voiding Pressure
	Assessment of the Bladder Sensation
	Neurometer as a Quantitative Sensory Testing
	Testing of Bladder Sensation
	Result (Ukimura 2004)
	Result (Ukimura 2004)
	Osamu Ukimura, M.D. Ph.D.
	TransUrethral Afferent Current Preception Threshold (TUR-ACT) in rat/mouse
	TransUrethral Afferent Current Perception Threshold (TUR-ACT) in rat/mouse
	Alterations of HR in response to CPT MeasurmentsSD WT-Rat
	Measurement of CPT values in small animal models of diabetes
	RFA
	AMDCC and Uropathy

