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. We will collect about 100 male patients who is
referred to our sleep laboratory for the evaluation
of suspected OSA. Nocturia and quality of life are
assessed using standard questionnaires. International
prostate symptom score evaluation will also be
checked before sleep lab. examination. Voiding diary
including nocturnal urine volume , frequency of
nocturia are recorded by patient himself. Plasma
electrolyte ( sodium and potassium ), creatinine, ANP
and AVP (arginine vasopressin peptide) ~ renin -
Aldosterone will be determined before and after the
sleep (8 A.M. and 10 P.M. ) Serum and urine
osmolality are also measured. Patients urine are
collected from 8 A.M. till 10 P.M. which labeled day
sample. Uirne is also collected throughout the night
from 10 P.M. till 8 A.M. the following morning,
constituting the night sample. This part study is to
investigate the relationship between the patient
voiding pattern and his nocturia

associated with OSA. Furthermore, we want to know the
diuresis, natriuresis hormone, change of electrolyte
roles in nocturia of OSA.

The peptide hormone vasopressin (AVP) is synthesized
in the magnocellular neurosecretory cells(MNC) of the
supraoptic nucleus (SON) as well as the
paraventricular nucleus (PVN) in the hypothalamus.
Pathophysiological conditions that are associated
with elevated plasma AVP concentrations include
hepatic cirrhosis, congestive heart failure and
syndrome of inappropriate antidiuretic hormone
secretion. Increased release of AVP leads to
dilutional hyponatraemia and the accumulation of fluid
in the abdominal cavity or ascites associated with
cirrhosis Thus we used the intermittent hypoxia
condition rat to evaluate the SON morphological
change and if possible to elucidate the association
between human sleep apnea syndrome and nocturnal
polyuria

nocturia , obstructive sleep apnea , polyuria,



supraoptic neucleus , arginine vasopression
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Abstract

Nocturia is commonly reported as a cause of sleep disturbance. Studies have shown that
nocturia in adults is associated with sleep fragmentation, decreased bodily safety among
elders with mobility problem, and increased daytime sleepiness. Krieger et al. have
documented diurnal and nocturnal diuresis along with obstructive sleep apnea syndrome
(OSA). Plasma level of atrial natriuretic peptide (ANP) release
increases during sleep in patients with OSA. Research also demonstrates that OSA is
effectively treated, nocturia are virtually eliminated and ANP level are normalized.

The first year part one work plan is a retrospective chart review which is conducted
among patients who have been referred to our sleep laboratory for the evaluation of
suspected OSA. Inclusion criteria included age older than 20 years old, symptoms consistent
with OSA, satisfactory control of cardiovascular disease (CVD), hypertension (TT), and
diabetes mellitus (DM). Exclusion criteria included to be taking diuretic drugs, to have
alcoholism, to abuse drugs and uncontrolled CVD, HT and DM. After data are completely
collected. Age ,gender, body mass index(BMI), neck circumference, waist circumference,
apnea-hypopnea index (AHI), the lowest oxygen saturation and the EEG arousal count are
taking into account as possible predictors. We will use simple logistic regression first to
determine the possible significant predictors of nocturia. The multivariate logistic regression
of the significant variables will be performed to find the significant predictors for the
occurrence of nocturia.

The first year part two work plan is a prospective study.We will collect about 100 male
patients who is referred to our sleep laboratory for the evaluation of suspected OSA. Nocturia
and quality of life are assessed using standard questionnaires. International prostate symptom

score evaluation will also be checked before sleep lab. examination. Voiding diary including



nocturnal urine volume (NUV),frequency of nocturia are recorded by patient himself. Plasma
electrolyte ( sodium and potassium ), creatinine, ANP and AVP (arginine vasopressin
peptide) ~ renin  ~ Aldosterone will be

determined before and after the sleep (8 A.M. and 10 P.M.) Serum and urine osmolality
are also measured. Patients urine are collected from 8 A.M. till 10 P.M. which labeled day
sample. Uirne is also collected throughout the night from 10 P.M. till 8 A.M. the following
morning, constituting the night sample. This part study is to investigate the relationship
between the patient voiding pattern and his nocturia

associated with OSA. Furthermore, we want to know the diuresis, natriuresis hormone,
change of electrolyte roles in nocturia of OSA.

Key words: spinal cord injury, urodynamic study, urethral sphincter, bolulinum toxin
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Value
(il 34
Age 59.97 £ 9.511
PSG factors
RDI 28.8594 £ 21.6
Total Sleep time 328.897 £ 64.7
Sleep Efficiency % 71.488 £ 16.6
Sleep Latency (min) 18.897 £ 27.1
REM% 15.565 £ 8.3

<7~ [ % Irritative subscore)®* Total Sleep time ~ Sleep Efficiency (%) ~ Sleep Latency

(min) ~ REM% ~ RDI ﬁiréﬁ‘[‘i&ﬁ}?ﬁ?

Factor Regression nefficient  t P Value
RDI 0.097 0.557 0.582

Total Sleep time 0.586 2.017 0.053

Sleep Efficiency (%)  -0.593 -2.219 0.035(<0.05)
Sleep Latency (min)  -0.333 -1.843 0.076
REM% -0.114 -0.604 0.551

F= . [N 1% mitative subscore)  #' Sleep Efficiency (%)ﬁ‘réﬁ‘[‘i& 53

Variable Regression nefficient  t P Value
Frequency -0.405 -1.543 0.133
Urgency -0.542 -2.162 0.038(<.05)
Nocturia -0.513 -2.011 0.042(<.05)
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—~ ~ HE@FIpY © The peptide hormone vasopressin (AVP) is synthesized in the
magnocellular neurosecretory cells(MNC) of the supraoptic nucleus (SON) as well as
the paraventricular nucleus (PVN) in the hypothalamus. Pathophysiological conditions
that are associated with elevated plasma AVP concentrations include hepatic cirrhosis,
congestive heart failure and syndrome of inappropriate antidiuretic hormone secretion.
Increased release of AVP leads to dilutional hyponatraemia and the accumulation of
fluid in the abdominal cavity or ascites associated with cirrhosis Thus we used the
intermittent hypoxia condition rat to evaluate the SON morphological change and if
possible to elucidate the association between human sleep apnea syndrome and

nocturnal polyuria
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AH (acute hypoxia)

AH2D
*5%02 (with 96%N2) for 1hrehypoxia/lhr - i« nomarxia/lhr» F1 ¥ 4 -+ {4 /day -
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Animal 1 Animal 2 0, %

1(AMS : 00) Hypoxia (5%0;) normaxia 5% 24.X%

2(AM9 : 00) normaxia Hypoxia (5%0,)

3(AM10 : 00) | Hypoxia (5%0,) normaxia

4(AM11 : 00) normaxia Hypoxia (5%0,)

5(AM12:00) | Hypoxia (5%0,) normaxia

6(PM1 : 00) normaxia Hypoxia (5%0,)

7(PM2 : 00) Hypoxia (5%0,) normaxia

8(AM3 : 00) normaxia Hypoxia (5%0,)
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AH2D (Acute hypoxia for 2 days) or acute intermittent hypoxia (AIH2D)

(scale bar= 50 um)

There was no morphological change of SON had been detected after acute intermittent

hypoxia for two days (AIH 2 Days group x 6 ), compared with normal control

animals (NC group x 6 ).

Discussion

1.

2.

PN 25 paper (Yang SM et al., 2005) » #r L (WES% (X4 (hypobaric hypoxia)
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Fig. 1. Arterial oxygen saturation during chronic intermittent hypoxia exposure. Simultaneous recordings during intermittent hypoxia exposure showing original traces of
chamber O3 concentration and arterial oxygen saturation (Sa0z ) in an unrestrained aged male rat during quiet rest. Chamber O; concentration was measured continuously
using an ML205 gas analyser [AD Instruments ) from an exit port in the chamber. Physiological indices were measured using a MouseOx™ pulse oximeter (Starr Life Sciences
Corporation).
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