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55 th  Workshop  on  
High - Resolution  

Respirometry  
 

International Oxygraph - 2k Workshop  

2010 April 7 ï 12    
Schröcken, Vorarlberg, Austria  
 
The 5 5 th  Workshop on High -Resolution 

Respirometry (HRR) is the 22 nd  international 

oxygraph course held in Schröcken since 

1988.  The workshop 

includes experiments with 

biological samples, providing 

a practical overview of the 

Oxygraph - 2k , with 

integrated on - line analysis 

by DatLab 4.3 (new 

upgrade), applications of the 

TI P- 2k with new feedback -

control , and perspectives of high - resolution respirometry in mitochondrial physiology.  

Emphasis is placed on hands -on applications by all participants.  

 An international team of experienced tutors guides small workin g groups step -by -

step through the approach of HRR.  Five 

Oxygraph -2k (10 chambers) are available 

for a do - it - yourself application of hardware 

and software.  It is best to put the O2k into 

action yourself.  With DatLab 4.3 we 

accomplish data analys is on - lin e, with final 

results and graphical presentation s by the 

end of an experimental run.  

 During lunch breaks, sufficient time is 

available for skiing or relaxing  walks and 

talks, to enjoy the  refreshing scenery of the 

secluded alpine environment, or use the 

spare time for specific tutorials.  
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Support  MITOFOOD COST Action Number 

FA0602 (Coordinator: Dr. Jaap Keijer, 

RIKILT - Institute of Food Safety, 

Wageningen University, The Netherlands.  
  

Tutors  Erich Gnaiger , AT  

 Dominik Pesta , AT  

 Kathrin Renner - Sattler , AT/DE  

 Suzana Sumbalová, SK/AT  

 Anita Wiethüchter , AT (admin. )  
  

 Esther Phielix , NL/DE  (guest tutor)  

 

Programme IOC5 5  
 

Day 1: Wednes day, April 07  
 

15:00 Arrival in Bregenz: Meeting point Bregenz train station 

at 3:00 pm; 1.1 hour bus drive to 

Schröcken and Hochtannberg (Salober).  

Transfer to Hotel Körbersee.  
 

18:30  Welcome reception at Hotel Körbersee  
 

19:00  Dinner  
 

21:00 - 21:20   Erich Gnaiger: IOC55 ï a celebration  

(see page 9) .  

21:20 - 22:00  Introductions of participants and their 

research interests.  

 
Day 2: Thurs day, April 08  
 

 Principles of HRR -  with a 

little help from a friend: the 

O2k - Manual .  
 

08:30  ï 09:30  The O2k and HRR : 

Introduction and oxygen 

calibration of the 

polarographic oxygen 

sensors (OROBoPOS).  
 

09:30 ï 10:30  Hands - on: Oxygen sensor 

calibration with DatLab 4.3  
 

10:30  Coffee  break  
 

 

11:00 ï 12:00  Erich Gnaiger:  

 

Experimental protocols for substrate - uncoupler -

inhibitor titrations (SUIT protocols):  

An introduction.  

 

12:00    Lunch break -  exercise  
 

1 4 :30 - 16:15   Demo experiment ï the 

Oxygraph - 2k  and on - line DatLab analysis.  Yeast 

as a HRR -model.  
 

Ó1 .O2k.A  

Ó1 .O2k.D  

Ó2.1.C  
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TIP - 2k  

16: 15    Coffee break  
 

16:45 ï 18:45  Hands - on: Experiment with the 

Oxygraph - 2k ( five  O2k -  10 

chambers)  and  on - line DatLab 

analysis.  
 

19:00   Dinner  
 

21:00  Discussion of results, protocol, 

DatLab analysis.  

 

Day 3: Fri day, April 09  
 

08:30 ï 09:3 0  Erich Gnaiger:  Instrumental b ackground  -   Introduction.  

09:3 0 ï 12:00  Hands - on (five groups): Oxygen calibration and 

instrumental background test  with the Oxygraph - 2k  -  

Washing and filling the O2k chambers with experimental media; 

air calibration; instrumental background competition , DatLab 

background analysis (see Ó2.4.C . Instrumental background 

correction and accuracy of oxygen flux. MiPNet 14.6 ).  

 A.  Instrumental background test for 

experiments with cells and isolated 

mitochondria, from air saturation to 

zero oxygen concentration, with 

automatic TIP -2k titrati on protocol.  

 B.  Instrumental background test for 

experiments with permeabilized 

muscle fibres, in the high -oxygen 

range of 400 to 200 µM. Manual 

titration of hydrogen peroxide into MiR06 (MiR05 with catalase).  
 

12 :00  Lunch break -  sports  
 

16:00  Coffee/tea  
 

16: 3 0 ï 1 7 :15  Background analysis ï summary.  

17:15 ï 17:45  DatLab 4.3 ï An overview.  

17 :45  ï 18:45  Hands - on (five groups): Instrumental background analysis  
 

19:00  Dinner  
 

 Hot topics: MiPNet Session (10+10 min)  

 Chair: Esther  Phielix, Kathrin Renner - Sattler  
  

21:00 -  21:20  MiPNet 55. 1 :  Van Bergen Nicole (Australia ) Decreased 

mitochondrial oxidative phosphorylation in autosomal dominant 

optic atrophy . 
 

21:20 -  21:40  MiPNet 55. 2 :  Gonçalves Renata de Lima Sales  (Brazil )  

Mitochondrial uncoupling in the mosquito Anopheles gambiae 

enhances Plasmodium infection .   

 

Day 4 Satur day,  April 10   
 

08:15  Parallel g roup session s -  Introduction  
 

 Setup  POS Service  DatLab Analysis  Fibre  prep.  

 

 --------------------------  ---------------------------------------  

08:30 ï 09:15  Gr. 1  Gr. 2  Gr. 3  Gr. 4  Gr. 5  

09 :1 5 ï 10 :00  Gr. 5  Gr. 1  Gr. 2  Gr. 3  Gr. 4  
 

10:00  Coffee  

 

Ó1 .O2k.E  

Ó2.4.C  

ÓO2k.A  ÓO2k.B  ÓO2k.C  ÓO2k.D  ÓO2k.E  

Ó1 .O2k.C  

Ó1 .O2k.D  

Ó2.2.A1/A2  

Ó1 .O2k.F  

Ó2.2.E  
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Alpmuseum uf m Tannberg,  
Batzen  www.alpmuseum.at  

 Setup  POS Service  DatLab Analysis  Fibre prep.  

 

 --------------------------  ------------------------------ -- -------  

10:30 -  1 1 :1 5  Gr. 4  Gr. 5  Gr. 1  Gr. 2  Gr. 3  

11 :15  ï 12 :00  Gr. 3  Gr. 4  Gr. 5  Gr. 1  Gr. 2  

12 :00  ï 12 :45  Gr. 2  Gr. 3  Gr. 4  Gr. 5  Gr. 1  
 

13: 00    Lunch -  sports  
 

16:00  Coffee/tea  
 

1 6 :30  -  1 7 :30  Working groups: Elaborate answers to the óQuestions for 

the O2k -Courseô 

17:30 -  18:45  Discussion of óAnswers for the O2k-Courseô ï Trouble 

shooting  
 

19:00    Dinner  
 

  

Day 5: Sund ay, April  1 1  
 

08 :30 -  10:30    Erich Gnaiger: 

Experimental protocols.  

 

a) Phosphorylation control 

protocol with intact cells: 

ROUTINE ï LEAK ï ETS 

b) Diagnostic SUIT 

protocols with mt 

preparations.  
 

 

 

 
 

10:30  Coffee  break  
 

11:00 -  12:00  Kathrin Renner - Sattler: Trouble shooting in HRR  
 

12 :00  Lunch break  
 

1 4 :00  -  1 5 :00  Dominik Pesta: Permeabilized 

muscle fibres ï preparation and 

HRR. MiPNet 3.  
 

15 :00 -  16 :00  Open topics:  

A.  O2k MultiSensor overview.  

B.  O2k and advanced DatLab 4.3 

features.  

C. Practise DatLab 4.3 with demo 

data.  

D.  Operation of the Titration - Injection microPump ï TIP - 2k . 

 

16: 00   Snowshoe walk  ( rental of 

snowshoes ) to the Alpmuseum : 

Guided tour and reception: ú 15  
 

 

 

 

 

 

 

 

 

ÓO2k.A  ÓO2k.B  ÓO2k.C  ÓO2k.D  ÓO2k.E  

Ó2.2.A1  

Ó2.2.E  

http://www.alpmuseum.at/
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19:00    Dinner  
 

21:00  IOC55 feedback -  d iscussion -  summary ï conclusions  

 Farewell party of IOC5 5  
 

Day 6: Mon day, April  1 2  
 

 Early morning:  Departure  
 

MiPNet Abstracts ï  

Hot topics in Mitochondrial Physiology  
 

MiPNet 55. 1 .   Decreased mitochondrial oxidative phosphorylation in 

autosomal dominant optic atrophy  

NJ Van Bergen , IA  Trounce, DA Mackey, AW Hewitt, G  Kong, JG Crowston  
Centre for Eye Research Australia, University of Melbourne, Melbourne, Australia  

 Purpose: Large variation in the degree of vision loss is observed among Autosomal 

Dominant Optic Atrophy (ADOA) siblings who harbour identical mutations in OPA1. The 

cause for this variation in phenotype is not known. We performed detailed analysis of 

mito chondrial oxidative phosphorylation in ADOA patients with good vision compared to 

patients with significant visual loss.  

   Methods: EBV transformed lymphoblasts of ADOA patients with poor (<6/36, n=10) or 

good (>6/9, n=10) visual acuities or non mutation carrier controls ( n=20) were 

established. Mitochondrial OXPHOS enzyme activity was measured 

spectrophotometrically from sonicated mitochondria. To determine mtDNA content 

southern blots were probed with primers overlapping the entire human mtDNA genome. 

Changes in protein expression level of OPA1, nuclear and mitochondrial subunits of 

Complex IV and actin were measured by western blot. Statistical analysis was measured 

by single factor ANOVA.  

 Results:  Measuring OXPHOS in all ADOA patients compared to contr ols we found a 

significant decrease in complex I activity ( P=0.05) and significant increase in II+III 

linked activity ( P<0.01) whilst no changes in activity of complexes II, III or IV. Southern 

blotting of mtDNA content revealed no significant difference i n mtDNA copy number 

across patient samples. Total OPA1 content detected by western blot was significantly 

decreased by 74% in both poor ( P<0.01) and good ( P<0.01) vision ADOA compared to 

controls, but no difference between good and poor vision.  Interestin gly in good vision 

ADOA compared to poor vision ADOA there was a significant increase in the II+III linked 

(P=0.05) and Complex  IV activity ( P=0.026). Furthermore there was upregulation of  

both nuclear ( P=0.063) and mitochondrial encoded ( P=0.025) Complex  IV subunits in 

patients with good vision compared to poor vision.  

 Conclusion: We describe impaired Complex  I activity in lymphoblast mitochondria of 

ADOA patients, and in good vision ADOA show an increase in activity of Complex es II+III 

as well as IV, which correlated with the increased protein levels of Complex  IV. 

Identifying specific defects in mitochondrial function that are associated with vision loss 

in ADOA may provide a method for predicting which individuals are most at  risk of losing 

vision.  

 

MiPNet 55. 2 .   Mitochondrial uncoupling in the mosquito Anopheles 

gambiae  enhances Plasmodium  infection   

RLS Goncalves , JHM Oliveira, MF Oliveira, PL Oliveira, C Barillas -Mury  
Institute of Biomedical Medicine, Federal University of  Rio de Janeiro, Brazil  

 Malaria is a deadly disease that affects millions of people worldwide and is transmitted 

by anopheline mosquitoes.  The mosquito immune system is capable to mount an 

efficient anti -plasmodium response that involves the production of toxic reactive species 

(ROS) in the midgut. Mitochondria are an important source of ROS and its contribution to 

ROS-based immunity has been overlooked. Here, we performed the first characterization 

of Anophles gambiae respiration in the midgut and identified a mitochondrial tran sporter, 

AgMC1, that is up - regulated upon Plasmodium berghei  infected blood meal. The silencing 

of AgMC1 resulted in mitochondrial uncoupling, decreased ROS generation and enhanced 
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2

1

plasmodium susceptibility. This work set the basis of a novel concept linki ng the 

mitochondrial metabolism and mosquito immune response, pointing the regulation of 

mitochondrial ROS as an effective immune tool for A. gambiae  against Plasmodium  

infection.  

 

MiPNet 55.3 .   Investigation of muscle metabolism of the M. quadriceps  via 

31P MRS and high - resolution respirometry in connection with exercise training 

in normoxia and hypoxia: methodological aspects of muscle fibre preparation 

for high - resolution respirometry  

D Pesta , M Faulhaber, M Burtscher, M Schocke, E Gnaiger  

 Skelet al muscle is a highly adaptable tissue that can adjust to different external 

stimuli. In the present study the impact is being studied of altered environmental 

conditions (normoxia and hypoxia) as well as training regimes (strength and endurance 

training) on parameters of muscle metabolism such as mitochondrial capacity.  

 For assessing these parameters, 60 healthy and not specifically trained subjects are 

taking part in a specific strength and endurance training program lasting for 12 weeks. 

The collective  is split into a normoxic and a normobaric intermittent hypoxic (FiO2=0.12) 

training group. At baseline, subjects will perform an in -vivo phosphorus -31 magnetic 

resonance spectroscopy (31P MRS) of the quadriceps muscles during dynamic leg -

extension exercis e. Subsequently, endurance and strength capacities of the subjects will 

be determined via motor performance tests. Biopsy samples from the vastus lateralis will 

be obtained from the subjects to determine the fibre type distribution after ATPase 

staining. M itochondrial capacity will be measured ex -vivo biochemically with high -

resolution respirometry to examine oxidative capacity of the muscle tissue. After 12 

weeks, the initial tests and muscle biopsies will be repeated.  

 In conclusion, we want to collect additive data with different methods that can give 

insights into mechanisms contributing to adaptations of skeletal muscle. Comparison of 

ex -vivo and in -vivo MRS analysis will foster our understanding of skeletal muscle 

me tabolism. Our model will permit to study and quantify biochemical and molecular 

processes associated with a change in muscle metabolism due to different external 

stimuli.  

 

Questions for the O2k - Course   
 

 The O2k -Manual provides answers to many of these q uestions 

([ Ó]  Chapter numbers in the O2k -Compendium on the CD) ï and 

you find more information on www.oroboros.at  é 
 

1.  Oxygraph - 2k assembly [Ó1.O2k.A )  
1.1.  What is the most important consideration for positioning 

the glass chamber during assembly of the O2k?  

1.2.  How do you detect an oxygen leak in the chamber?  
 

2.  Polarographic oxygen sensor (POS)  
2.1.  Why is it important to check the non -calibrated raw 

signal (voltage, after current - to -voltage conversion) of 

the polarographic oxygen sensor, and how can you 

quickly see the raw signal on - line?  

2.2.  The sensor voltage is above 9.9 V.  What should you do?  

2.3.  Why is it important to maintain an extremely constant 

temperature in and around the O2k -chamber?  

2.4.  Does the POS respond to oxygen concentration, cO2 [ÕmolĀdm-3 = µM], or partial 

oxygen pressure pO2 [kPa]?  
 

3.  POS calibration [Ó1.O2k.D ]  
3.1.  How many calibration points are required for proper calibration of the polarographic 

oxygen sensor (POS)?  

3.2.  Should the chamber be open or closed  during POS calibration ? 

http://www.oroboros.at/
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3.3.  What is an acceptable voltage (raw signal) of the POS at (a) air calibration, and ( b) 

zero oxygen calibration, and how are these raw signals affected by the gain 

setting?  

3.4.  Why should you check the raw voltage during calibration?  

3.5.  How do you perform a zero oxygen calibration?  

3.6.  The oxygen solubility, SO2 [ÕMĀkPa-1], relates oxy gen concentration to partial 

pressure. How is SO2 related to the solubility factor, FM?  Which variables need to be 

considered for estimation of the oxygen solubility of an aqeous solution, for 

example of mitochondrial respiration medium MiR0 6? [Ó2.4.A ]  

3.7.  When is the oxygen calibration of a POS preferentially performed?  

3.8.  How long does it take approximately (5, 15, 30 or 45 min) to perform an oxygen 

calibration at air saturation, after the O2k is switched on (at experimental 

temperature in the range  of 20 to 37 °C)?  

3.9.  Do you have to consider the instrumental background when performing an oxygen 

calibration of the POS at zero oxygen concentration?  

3.10.  Do you need to consider the instrumental background when performing an oxygen 

calibration of the  POS at air saturation?  

3.11.  Does the oxygen signal have to be stable for an oxygen calibration of the POS?  

3.12.  How do you define POS signal stability? [Ó1.1.D ]  

3.13.  Do you have to perform a zero oxygen calibration of the POS before air calibration?  

3. 14.  Can you calibrate the POS with biological sample and respiratory activity in the 

aqueous solution, when equilibration is performed with a gas phase in the chamber 

and stability of the signal is observed?  

3.15.  What is the difference between static cali bration [Ó1.O2k.D ]  and dynamic sensor 

calibration ( time constant ï for advanced users)? How can you use a dynamic 

calibration (stirrer test) as a quick sensor test? [Ó1.O2k.G ]  
 

4.  POS Service [Ó1.O2k.B ]  
4.1.  When and how frequently 

is a POS service required ? 

4.2.  What should be done if 

the sensor connector 

threads appear dark and 

dirty?  

4.3.  The POS membrane box 

appears to have two types 

of membranes, which one 

should be applied to the 

sensor?  

4.4.  How can you avoid 

creating bubbles when 

filling t he electrolyte reservoir of the POS?  

4.5.  Can the ammonia treatment be applied repeatedly?  

4.6.  How can you check sensor performance?  

4.7.  What precautions should be taken when handling the sensor connector?  
 

5.  Cleaning of the Chamber  [Ó2.4.A ]  
5.1.  Which solution should be placed in the chamber when the O2k is not in use (i.e. 

overnight, for a few days)?  

5.2.  Can detergents be used to clean the chamber and the PVDF stoppers?  

5.3.  What is the recommended cleaning procedure between experimental runs?  

5.4.  The glass chambers appear to have surface residue.  Can this be removed, what is 

the procedure?  

5.5.  The stirring bar gets stuck. What can be done?  
 

6.  Instrumental background test [Ó1.O2k.E ; Ó2.4. C]  
 

6.1.  Does the oxygen signal have to be stable for setting  a mark in an instrumental 

background test?  
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6.2.  Does the oxygen flux have to be constant for setting a mark in an instrumental 

background test?  

6.3.  How do you define flux stability? Is a flat horizontal red line always an indication of 

a stable flux?  

6.4.  Do you need to determine instrumental background flux at air saturation and zero 

oxygen concentration?  

6.5.  Do you need to calibrate the POS before performing an instrumental background 

calibration?  

6.6.  We use the symbol a° for the intercept at zero oxygen concentration, and the 

symbol b° for the slope of background oxygen flux as a function of oxygen 

concentration.  In the analysis of instrumental background, we have obtained 0.022 

and -1.7. Which value is a° and b°, respectively?  

6.7.  Does the backg round -corrected flux have to be zero when the oxygen signal is 

stable?  

6.8.  How often do you have to check the instrumental background?  

 
Literature  
 

Gnaiger E (2008) Polarographic oxygen sensors, the oxygraph and high - resolution respirometry to 
assess mitochondrial function. In: Mitochondrial Dysfunction in Drug -
Induced Toxicity (Dykens JA, Will Y, eds) John Wiley: 327 -352. ï A 

methodological introduction into high - resolution respirometr y, with focus 
on  

¶ Polarographic oxygen sensor and traditional oxygra phy  

¶ High -resolution respirometry: The Oxygraph -2k  

¶ Calibration of Polarographic Oxygen Sensors and Oxygen Concentration in 

Respiration Media at Air Saturation  

¶ From Oxygraph Slopes to Respiratory Flux Corrected for Background Effects  

¶ Phosphorylation control protocol with intact cells  

¶ Titration Steps of the PC Protocol  

¶ Experimental Example for the PC Protocol  

¶ Flux Control Ratios from the PC Protocol  

¶ Intact cells, permeabilized cells and tissue, or isolated mitochondria?  

Gnaiger E (2009) Capacity of oxidative phosphorylation in human skeletal muscle. New 
perspectives of mitochondrial physiology. Int. J. Biochem. Cell Biol.  41:  
1837 ï1845.  

¶ Respirometry with permeabilized fibres and isolated mitochondria  

¶ Convergent CI+II electron input and OXPHOS capacity  

¶ Tissue -OXPHOS capacity in human permeabilized muscle fibres and isolated 

mitochondria  

¶ Tissue -OXPHOS capacity and functional diversity  

Gnaiger E (2001) Bioenergetics at low oxygen: dependence of respiration and phosphorylation on 

oxygen and adenosine diphosphate su pply. Respir. Physiol.  128: 277 -297. 
ï A detailed introduction into high - resolution respirrometry with particular 
emphasis on kinetics and measurements at low oxygen:  

¶ Mitochondrial kinetics measured by high - resolution respirometry  

¶ Calibrations and corrections for response time and instrumental background  

¶ Steady -state injection respirometry  

¶ Mitochondrial respiratory control at low oxygen  

¶ Apparent oxygen affinity and catalytic efficiency of mitochondrial respiration  

¶ Effect of ADP and oxygen limitation  on ADP/O2 flux ratios  

¶ The low -oxygen environment of the cell: Mitochondria between hypoxic and 
oxidative stress  

Gnaiger E, Kuznetsov AV, Schneeberger S, Seiler R, Brandacher G, Steurer W, Margreiter R (2000) 
Mitochondria in the cold. In: Life in the Cold (Heldmaier G, Klingenspor M, 

eds) Springer, Heidelberg, Berlin, New York: 431 -442.  ï Isolated 
mitochondria and permeabilized muscle fibers, MiR05.  

¶ Optimization of mitochondrial cold storage  

¶ Mitochondrial respiration medium, MiR05  

¶ Mitochondrial cold ischemia - reperfusion injury  
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Renner K, Amberger A, Konwalinka G, Kofler R, Gnaiger E (2003) Changes of mitochondrial 
respiration, mitochondrial content and cell size after induction of apoptosis 
in leukemia cells. Biochim. Biophys. Acta  1642: 115 -123.  ï Int act cells, 
cytochrome c oxidase, cytochrome c test , respiration per million cells, per 
citrate synthase, per mg protein, or per cytochrome c oxidase activity.  

 

Further information:   Introductory course material is available on our homepage 

www.oroboros.at , with the following sections:  

Ó1.  Oxygraph - 2k and Manual   

Ó2.  MiPNet Protocols  -  www.oroboros.at/index.php?o2k -protocols  

Ó3.  O2k - Publications   

Ó4.  WorldWide - MiPNet:  

 Mitochondrial Physiology  

 Network  

Accomodation and Location  
Hotel Körbersee  www.koerbersee.at ;  

Tel +43 5519 265; hotel@koerbersee.at  

 

Early A dventures at Lakes Kalbelesee and Körbersee  
 

Gnaiger E (1993) Adaptations to winter hypoxia in a 

shallow alpine lake. 

Ecophysiological 

energetics of 

Cyclops abyssorum  

and rainbow trout. 

Verh. Dtsch. Zool. 

Ges.  86: 43 -65.  
 

 

 
 

Ecophysiology at 

Lakes Kalbelesee 

and Körbersee, 
1974 -19 80  

http://www.oroboros.at/
http://www.koerbersee.at/
mailto:hotel@koerbersee.at
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O2k - MultiSensor 

Workshop:  
From TPP +  to  

mt - Membrane 

Potential and 
Respiratory 

States  
 

2 nd  O2k - MultiSensor  Workshop  

2010 April 12  ï 1 5  
Schröcken, Vorarlberg, Austria  
 

The 56 th  IOC presen ts the newest developments of the MultiSensor O2k -

MiPNetAnalyzer  with the OROBOROS Ion Selective Electrode (ISE) for simultaneous 

monitoring of respiration and TPP + .  Futher MultiSensor perspectives will be discussed 

shortly (pH, NO, spectrophotometry, spectrofluorimetry).  Exchange of expertise of all 

participants will be as important as the contributions of our partner companies and the 

organizers.   
 

Partner compa nies  

¶ SAFAS, Monaco: Xenius Spectrofluorimeter - spectrophotometer and optical fibre light 

guide into the O2k chamber.  

¶ LEA Medizintechnik, Germany: O2c Spectrophotometer and optical fibre light guide 

into the O2k chamber.  
 

MultiSensor applications imply an increased complexity of 

experimental design.  Additional sensors or light guides 

inserted through the stopper into the O2k -chamber may 

compromise some features of high - resolution respirometry: 

The optimum volume is 2 ml with the TPP +  electrode or NO 

sensor , or 3 ml with the pH electrode.  The lower sensitivity of 

some electrodes compared to the oxygen measurement 

requires higher sample concentrations.  Oxygen backdiffusion 

may be increased.  Electrodes and light guides extending into  

the O2k -chamber increa se the difficulty of removing gas 

bubbles.  Accessibility of the titration port of the stopper is 

restricted, requiring elongated needles of the titration 

syringes.  The difficulties will be addressed in the O2k -

MultiSensor Workshop, and solutions are pres ented in  theory 

and practice.  

 

Guest Lecturer  
¶ Borutaite Vilma, PhD,  Kaunas University of Medicine , LT  

IOC56.  Mitochondrial Physiology Network  15.2: 10 -16 (2010)  â2010 OROBOROS Ñ 

 Last update: 2010 -03 -30  

Workshop on High -Resolution Respirometry  
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Lecturers  & Tutors  

¶ Erich Gnaiger ,  PhD, OROBOROS INSTRUMENTS, AT  

¶ Kathrin Renner - Sattler , PhD , OROBOROS INSTRUMENTS, AT  

¶ Mario Fasching,  PhD, OROBOROS INSTRUMENTS, AT   

¶ Zuzana Sumbalová, PhD, OROBOROS INSTRUMENTS, AT  

¶ Anita Wiethüchter , MSc , OROBOROS INSTRUMENTS, AT  admin .  
 

Programme IOC5 6  
 

Day 1: Monday, 12. April  
 

15:00 Participants arriving in Bregenz: 

Meeting point at 3:00 

pm in Bregenz train  

station; 1.1 hour 

drive to Schröcken. 

Transfer and check in 

at Hotel Körbersee.  
 

18:30  Welcome reception  
 

19:00  Dinner  
 

21:00 - 21:20   Erich Gnaiger ( Innsbruck, AT ) 

Expectations and reality in MutiSensor high - resolution 

respirometry.  

 

21:20 - 22:00  Introductions of participants and their 

research interests .  

 
Day 2: Tuesday, 13. April  
 
 

8:30 ï 10 :00  Mario Fasching,  Erich Gnaiger,  Kathrin Renner - Sattler:  

Introduction to Multi Sensor method ologies and applications 

with permeabilized cells . The TPP+  electrode ï an example for 

ion selective electrodes .  
 

10: 00 Coffee  
 

10:30 ï 12:00  Demo  experiment: Calibration of the  TPP +  electrode, and 

instrumental oxygen background in the presence of 

additional sensors  
 

12:00 -  14:30  Lunch break  
 

14 :30 - 18 :30  Parallel g roup session s:  Hands -on O2k and TPP +  
 

19:00  Dinner  

 Hot topics: MiPNet Session (10+10 min)  

 Chair: Vilma Borutaite, Kathrin Renner - Sattler  
  

21:00 -  21:20  MiPNet 1 :  Votyakova Tatyana  (USA) Effect of external and 

matrix proton concentration in ROS production by mitochondrial 

respiratory chain.  

21:20 -  21:40  MiPNet 2 :  Eckert Schamim (Germany )  Dimebon protects 

against complex I induced mitochondrial dysfunction . 

21:40 -  22:00  MiPNet 3 :  Lanza Ian (USA)  Caloric restriction attenuates many 

age - related changes in skeletal muscle mitochondrial p hysiolog y.  

 

 


