
Send Orders for Reprints to reprints@benthamscience.ae

i

The Open Hypertension Journal

Content list available at: www.benthamopen.com/TOHYPERJ/

DOI: 10.2174/1876526201810010028, 2018, 10, i-ii

Nocturnal Blood Pressure  Decrease  in  Hypertensive  Patients  and
Normotensives- Association with Obstructive Sleep Apnoea and Renal
Function

Bodil  G.  Hornstrup1,2,*,  Jeppe  B.  Rosenbaek2,  Nikolai  Hoffmann-Petersen2,  Pia  H.  Gjoerup,  Jost
Wessels2, Thomas G. Lauridsen1,1, Erling B. Pedersen1 and Jesper N. Bech1,2

1University Clinic in Nephrology and Hypertension, Holstebro Hospital and Aarhus University, Denmark
2Department of Medicine, Holstebro Hospital, Denmark

SUPPORTIVE/SUPPLEMENTARY MATERIAL

Fig. S1. Flow chart of hypertensive patients and healthy controls.

SUPPLEMENTAL MATERIAL. CARDIO RESPIRATORY MONITORING

Sleep time was set from the time where the subject fell asleep until awaken. This was done by visual inspection of
sleep data. The sleep report was generated from sleep time and consisted of continuous recordings of air flow from a
nasal  pressure  transducer,  arterial  oxygen  saturation  from  a  pulse  oximeter,  respiratory  effort  from  thoracic  and
abdominal impedance belts, snoring from microphone recordings, and body position from sensors. Apnoea was defined
as a cessation of nasal airflow or drop of the signal below 10% of the reference amplitude for ≥ 10 second. Hypopnoea
was  defined  as  a  reduction  of  the  signal  below  70%  of  the  reference  amplitude  for  ≥10  second  followed  by  a
desaturation event no later than 20 seconds after the start of the hypopnoea. An oxygen desaturation event was detected
when oxygen saturation fell  by at  least  4%. All  events (apnoea,  hypopnea,  or desaturation) lasting longer than 120
seconds were excluded.
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Invited for the patients 
population (n = 238)

Non-responders (n = 128) Responders (n= 110)

Analysed (n=75) 

Not included (n=12)

Not completed (n=9) 
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Declined participation (n= 23)
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SUPPLEMENTAL MATERIAL. BIOCHEMICAL ANALYSES

Plasma and urinary osmolality were measured by freezing-point depression (A2O Advanced Automated Osmometer,
Advanced Instruments, Norwood, MA, USA). 

P-AVP and p-Ang II were extracted from plasma with C18 Sep-Pak (Water associates, Milford, MA, USA), and
subsequently determined by radioimmunoassay [1, 2]. The antibody against AVP was a gift from Professor Jacques
Dürr, Miami, FL., USA. Minimal detection level was 0.5 pmol / L. The coefficients of variation were 13% (inter-assay)
and 9% (intra-assay). The antibody against Ang II was obtained from the Department of Clinical Physiology, Glostrup
Hospital, Denmark. Minimal detection level was 2 pmol/L. The coefficients of variation were 12% (inter-assay) and 8%
(intra-assay). 

PRC was determined by radioimmunoassay using a kit from CIS Bio International, Gif-Sur-Yvette Cedex, France.
Minimal detection level was 1 pg/mL. The coefficients of variations were 14.5% (inter-assay) and 4.5% (intra-assay). 

P-BNP was determined by chemiluminescent  microparticle immunoassay (Architect  BNP, Abbott  Laboratories,
Illinois, USA) by the Department of Clinical Biochemistry, Holstebro Hospital, Denmark. Minimal detection level was
2.89 pmol/L. The coefficients of variations were ≤12% (inter-assay) and 10% (intra-assay). 

P-Aldo  was  determined  by  radioimmunoassay  using  a  kit  from Demeditec  Diagnostics  GmbH,  Kiel,  Germany.
Minimal detection level was 3.99 pmol/L. The coefficients of variations were 17.2% (inter-assay) and 12.6% (intra-
assay). 

U-AQP2 was measured by radioimmunoassay as previously described [3, 4]. Antibodies were raised in rabbits for a
synthetic peptide corresponding to the 15 COOH-terminal amino acids in human AQP2, to which was added an NH2-
terminal cysteine for conjugation and affinity purification. Minimal detection level was 32 pg / tube. The coefficients of
variation were 11.7% (inter-assay) and 5.9% (intra-assay). 

U-ENaCγ  was  measured  by  RIA  as  described  previously  [5,  6].  ENaCγ  was  synthesized  and  purchased  by
Lofstrand, Gaithersburg, Maryland, USA. The ENaCγ antibody was a gift from Professor Soren Nielsen and Professor
Robert Fenton, The Water and Salt Center, Aarhus University. Minimal detection level: 35 pg/tube. Coefficients of
variation: 10% at a mean level of 338 pg/tube (inter-assay), 9 % at a mean level of 743 pg/tube (inter-assay), 5.0 % in
the range 125-135 pg/tube (intra-assay), and 5.6 % in the range 290-380 pg/ tube (intra-assay).

REFERENCES

[1] Jensen KT, Carstens J, Ivarsen P, et al. A new, fast and reliable radioimmunoassay of brain natriuretic peptide in human plasma. Reference
values in healthy subjects and in patients with different diseases. Scand J Clin Lab Invest 1997; 57: 529-40.

[2] Pedersen EB,  Eiskjaer  H,  Madsen B,  et  al.  Effect  of  captopril  on renal  extraction of  renin,  angiotensin  II,  atrial  natriuretic  peptide and
vasopressin, and renal vein renin ratio in patients with arterial hypertension and unilateral renal artery disease. Nephrol Dial Transplant 1993;
8: 1064-70.

[3] Graffe CC, Bech JN, Pedersen EB. Effect of high and low sodium intake on urinary aquaporin-2 excretion in healthy humans. Am J Physiol
Renal Physiol 2012; 302: F264-75.

[4] Pedersen RS, Bentzen H, Bech JN, et al. Effect of water deprivation and hypertonic saline infusion on urinary AQP2 excretion in healthy
humans. Am J Physiol Renal Physiol 2001; 280: F860-7.

[5] Matthesen SK, Larsen T, Vase H, et al. Effect of amiloride and spironolactone on renal tubular function and central blood pressure in patients
with arterial hypertension during baseline conditions and after furosemide: A double-blinded, randomized, placebo-controlled crossover trial.
Clin Exp Hypertens 2013; 35: 313-24.

[6] Al  Therwani  S,  Malmberg  MES,  Rosenbaek  JB,  et  al.  Effect  of  tolvaptan  on  renal  handling  of  water  and  sodium,  GFR  and  central
hemodynamics  in  autosomal  dominant  polycystic  kidney  disease  during  inhibition  of  the  nitric  oxide  system:  A  randomized,  placebo-
controlled, double blind, crossover study. BMC Nephrol 2017; 268(017): 0686-3.

© 2018 Hornstrup et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a
copy of which is available at: (https://creativecommons.org/licenses/by/4.0/legalcode). This license permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

https://creativecommons.org/licenses/by/4.0/legalcode

	Nocturnal Blood Pressure Decrease in Hypertensive Patients and Normotensives- Association with Obstructive Sleep Apnoea and Renal Function 
	SUPPORTIVE/SUPPLEMENTARY MATERIAL
	SUPPLEMENTAL MATERIAL. CARDIO RESPIRATORY MONITORING
	SUPPLEMENTAL MATERIAL. BIOCHEMICAL ANALYSES
	REFERENCES




