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What to be expected in this talk…
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Introduction into aging and its relevance

The meaning of chromosomal stability

Micronuclei frequency as a potential biomarker for…

Methodology – The CBMN assay

Results

Summary and Conclusions about findings



Introduction
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Cancers

Diabetes M. Type2 Sacropenia

Cardiovascular diseases

Noncommunicable diseases

Additional years in old
age are
not always years in 
good health
NCD are the leading
cause for additional 
years in disability in 
older adults
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Study design

Agnes Draxler

➢ 100 participants
aged between 65 and 85 years
➢ completely healthy community-

dwelling pensioners
➢ physically inactive (no sports prior

to the intervention)
➢ divided into 3 groups



Parameters for chromosomal stability

14.10.2022 Agnes Draxler Seite 5

Nutrient defiencies
Genotoxic events
Excess Calorie intake…

chromosomal damage due to

DNA strand breaks
Chromosome malsegregation
during cell divison (Anaphase)

Normal Cell division

Healthy mononucleated cell Healthy binucleated cell

Binucleated cell with MNi BN cell containing NBUD BN containing an NPB Late apoptotic cell Early necrotic cell



Main methodology
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Cytokinesis-block micronucleus (CBMN) assay

1

Blood drawing

2

Addition of PHA

3
Incubation for 44 hours, 

37°C, 5% CO2

Addition of Cytochalasin B

4

5

6

Concentrating PBMCs on 

microcscope slides using

the Cytospin centrifuge

79

Counting dividing cells displaying micronuclei, bridges, buds

but also nectrotic and apoptotic cells microscopically

M. Fenech

Peripheral blood mononuclear cells (PBMCs)

1

Blood drawing

2

Addition of PHA

3
Incubation for 44 hours, 

37°C, 5% CO2

Addition of Cytochalasin B

4

5

Cell staining

8

Concentrating PBMCs on 

microcscope slides using

the Cytospin centrifuge

7

Addition of PHA

3
Incubation for 44 hours, 

37°C, 5% CO2

4

Incubation for 28 hours, 
37°C, 5% CO2

Addition of Cytochalasin B
5

Addition of PHA

3
Incubation for 44 hours, 

37°C, 5% CO2

4



Vitamin D deficiency and low physical inactivity ….
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considered as driving factors for genomic instability, expressed as the frequency of micronuclei 

➢ other factors that influence Micronuclei frequency:

…No studies so far…
Low plasma
vitamin D levels

considered as driving factors for genomic instability, expressed as the frequency of micronuclei 

➢ other factors that influence Micronuclei frequency:



Micronuclei frequency is a potential biomarker for
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MNi frequency

In older people with
Vit D deficiency

Hypothesis



Results: baseline correlations
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Chair rise 30s (blue)
Handgrip dominant arm. (green)

Total Number of MNiTotal Number of MNi

Body fat mass (kg) (blue)
BMI (kg/m2) (green)



Baseline parameters: males vs. females
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Females displayed higher levels
of Mni at baseline than males
which is consistent with other
studies



Baseline: Median Mni frequency
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Subjects that showed lower Mni levels than the
Mni Median (= total Mni of 10) displayed also:
➢ lower body fat (kg)
➢ lower BMI
➢ Performed better in functional testings

including
➢ Arm-curl test
➢ Chair-rise test
➢ Hand-grip test



Intervention effects on MNi
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Increase of MNi frequency in all study groups at the
end of intervention



Summary and Conclusions
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➢ Micronucleus frequency correlated positively with anthropometric parameters such as BMI (R = 0.311*) and  body 
fat mass (R = 0.372*) at baseline.

➢ Additionally, we observed  negative correlations with various functional parameters with Mni frequency, such as the 
6-minute walking test (R = -0.262*).

Intervention effects:

➢ In older adults with low plasma vitamin D levels, we could not detect significant intervention effects due to different 
vitamin D supplementation dosages (800 IU daily vs. 50.000 IU monthly vs. control) when it comes to chromosomal 
instability.

➢ Interestingly, strength training slightly increased the MNi frequency in all groups. 



Some pictures of measurements and the training
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Rational: Background of our study and parameters

Study design

Methods

Parameters in detail

Results

Discussion

This picture shows study participants
undertaking their supervised resistance
exercise twice per week.
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Rational: Background of our study and parameters

Study design

Methods

Parameters in detail

Results

Discussion
WG Wagner

Patrick Zöhrer, KH Wagner, Bernhard Franzke, Johannes Cortolzeis, George Mare,
Lina Maqboul, Doris Sachata, Ruth Quint, Nazli Kohei, Agnes Draxler, Laura Bragagna, Reynalda
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Thank you for listening!


