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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
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Life expectancy, 1770 to 2019

Our World
in Data
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NCD are the leading
40 years cause for additional
—_— years in disability in
30 years older adults
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Cancers Cardiovascular diseases

Source: Riley (2005), Clio Infra (2015), and UN Population Division (2019)

OurWorldInData.org/life-expectancy « CC BY

Note: Shown is period life expectancy at birth, the average number of years a newborn would live if the pattern of mortality in the given year were

to stay the same throughout its life
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Study design
Control
strength training
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. Group 1
» 100 participants n =33 Control
aged between 65 and 85 years
» completely healthy community- Group2| . o . Vit.D: 800 IU daily ea it
, : n =30 it.D: 800 IU daily tenath tralni V
dwelling pensioners strength training
» physically inactive (no sports prior
to the intervention) GrouP 3| vit.: 50.000 1U monthly il li(:{gtf:‘ot:lalirl:?:;thly !—iv
» divided into 3 groups
< > < > <
4 weeks 12 weeks
o = s - o
| |
] . -
Sampling 11 t2 t3
*All groups received additional 400 mg Calcium daily
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Healthy mononucleated cell Healthy binucleated cell

Normal Cell division > ..
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Nutrient defiencies

Genotoxic events
Excess Calorie intake... .Y ‘

chromosomal damage due to

DNA strand breaks
Chromosome malsegregation
during cell divison (Anaphase)

— I — Binucleated cell with MNi |

BN cell containing NBUD
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Main methodology

Cytokinesis-block micronucleus (CBMN) assay

_\N ’1

4
3 Incubation for 44 hours,

“ :> Addition of PHA |:> 37°C. 5% C02

!

Addition of Cytochalasin B

!

| E== Incubation for 28 hours,
Concentrating PBMCs on 37°C, 5% C02

Blood drawing

5

B

Counting dividing cells displaying micronuclei, bridges, buds microcscope slides using
but also nectrotic and apoptotic cells microscopically Cell staining the Cytospin centrifuge
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considered as driving factors for genomic instability, expressed as the frequency of micronuclei

' Vitamin D supplements

4 Low pl
/ ...No studies so far... > ‘
N\ \ -

» other factors that influence Micronuclei frequency:
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Physical activity Age AGE (years)
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Hypothesis

Vitamin D supplements

?ﬁ qs

!’QV

DNA damage

|V|NI frequency

In older people with
Vit D deficiency

Chromosmal
instability

Cancer risk
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Table 3: Correlations between CBMN parameters and health
related biomarker at baseline (n= 100)

Total number of MNi
Parameters {per 1000 BN cells)
' p-value . Chairrise 30s (blue)
< Body composition 60 Handgrip dominantarm. (green)

BMI (kg/m*) 0311 0.002 . % °
Waist to Hip Ratio -.205% 0.044
Muscle mass[kg) 0.221* 0.012 S
Body fat [kg] 03727 <0.001
Body fat [%4] 0.433™ =0.001 » e
Functional parameters g
Armeur] dominant arm 0.242° 0.012
30s 30
Timed up and go [s] 0.245° 0.015
G-minute-walking  test 0262+ 0.010
[m] 20
Chair-rise 30s -0.256" 0.019

15 ; e Body fat mass (kg) (blue) Handgrip arm dominant -[.282%* 0.005 -

° BMI (kg/m?) (green) Blood parameters _
é % = % = > = Erythrocytes [T/1] -1}.264“ 0009 | ' | | ' | |
Haemoglobin [g/dl] - 345 0.001 5 10 15 20 25 30 35
Total Number of MNi Haematocrit [%4] -0.3097 0.002 Total Number of MNi

CRP [mg/] 0.125 0.196
hs Troponin [ng/L] -0.196 0.054
Creatinin [mg/dl] 0715 0.034

** The correlation is signifeant at the level of 0.01 (2-sided).
14.10.2022 Agnes Draxler * The correlation is signifcant at the level of 0.05 (2-sided). Seite 9
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Baseline parameters: males vs. females

Parameter All hen Women
Subjects (n) 100 67 i3

Mean + SD Mean + SD Mean + SD p-value
Age (years) 70.63+4.54 70334447 T1.244+4.68 0.397
Vitamin D serum level (ng/ml) 22 B3+5.52 22,4245 82 236644 82 0174

CBMN parameter

Cells with MNi (per 1000 BN cells) 10.7145.25 9.18:3.91 13.68+6.2 <0.001 Females displayed higher levels
|T°t:‘]?"§‘3"éﬁ';£ﬁ:{“ 11.86£5.92 10.29:44.58 14.8947.03 <0.001 |—’ of Mni at baseline than males

Nuclear buds 2.62£1.67 26£1.71 2674162 0.713 which is consistent with other
Nucleoplasmic bridges 1.04=1.08 1.05£1.02 1+1.21 0.55 .

Apoptotic cells 6.0645.52 6.88:5.94 44744.23 <0.001 studies

Necrotic cells 3.85:2.80 44297 3.5542.75 0.388

NDI 1.740.23 1.750.25 1.6240.12 0.002

Data are presented as means+standard deviation, p-values are calculated using Mann-Whitney U test and chi-square for measuring gender
differences, siginificant differences are highlighted with bold numbers.
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Baseline: Median Mni frequency

Subjects that showed lower Mni levels than the

Table 2: Baseline characteristics based on the 50. percentile cut-off for the total micronucleus frequency M ni M ed lan (_ tOta I M ni Of 10) d IS p I ayed d ISO '

Parameter All < Median of fotal MNi = Median of total MNi > | owWer bOdy fat ( kg)

Subjects n=297 n=48 n=49 > Iower BMI

Mean=SD Mean = 5D Mean = SD p-value

CBMN parameter . . .

Cells with MNi (per 1000 BN cells) 10712525 6.07=1384 1438400 <0.001 » Performed better in functional testi ngs
| Total number of MNi (per 1000 BN cells) 11.86=5.02 7.60=1.84 16.02+5.56 <0.001 | > . .

Nuclear buds 2.62=1.67 2.35:1.69 2.80=163 0.077 includin g

Nucleoplasmic bridges 1.04=1.08 0.94=1.03 1.13£1.13 0.279 > I

Apoptotic cells 6.06=5.52 6.47=6.48 565441 0.862 -

Necrotic cells 3.85=2 89 380207 3.81+283 0.916 Arm cur teSt

NDI 1.70=0.23 1.70=0.19 1.71=0.26 0.831

: » Chair-rise test

Data are presented as mean=standard deviation. P-values (p < 0.05) were calculated using the Man-Whitney U test based on the median at

10. P-value = 0.05. » Hand-grip test
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Intervention effects on MNi

Table 4: Development of CBMN parameter and irportant blood biomarker afier vitamin D intervention and resistance iraining (n=67)

Pararncicr Garoup Means5D p-value p-vialue
Tl T2 T3 Fricdman TI-T2 TI1-T3 T2-T3 Blood parameters after intervention
CBMN parameters Vitamin D serum level  CON 11362433 1125474 14.45+7.22 [X111F] o413 010235 s
Cells with MNi CON 10412394  1027+650 12824623 <Mk 0383 0027 0.008 {mg/rnll Vit.D daily I0ElI4E2 210194513 23641829 0.97 LGRS O.DER 0.123
(pcr 1000 BN cells) Wit daily 1143818 9.02+6.10 11.60+4.15 0041 011 0313 0.039 Vit D monthly I39306.00 243606063 2ROZ+T6] il 0444 0.023 0025
- 1"-“-[_:' msoathly 1060389 9.02+3.54 ]4.0?1(_:.?& <0001 0.049  D.001 0001 Diata are presentod a5 meansstandard deviation. P-values (p < 0.05) were caleulated using the Man-Whitney U test based on the median at the

Total number of MM COM 1136433 11.25+7.4 14.45+7.22 LUK 111 0413 0025 0005 valne 10 . P-value = 0,005 (Bonferoni correctad)
{per 1000 BN cells) Wit.D) daily 12482916 10024576 13.33+5.28 003 0217 0179 0.047

T ILLY Ry P ) S N TR X1 =TI.THFT [N GL B 111 S
Mucbear buds COM 2 T75£135 315+1.79 293£2 36 0102 0.054 0919 0.143

Wit.D» daily 2 E1+2.009 3. 76225 267£1.93 0047 0098 0793 0.055

Wit monthly 2464044 3924276 258£]1.32 0033 0014 100 0.014
Mucheoplasmic COM 1.02+0.91 0.77+0.75 073086 0343 0463 0269 0715
bridaes VitD daily 131144 043043 1002069 0013 0009 0344 0004 Increase of MINi frequency in all StUdy groups at the

Wit meonthly 077092 DARH0.80 0542072 07 0.734 0228 0.05
Apopitotic cells COMN 5204423 6181462 2114637 0063 0.154 0048 0.071 1 1

Wit.D» daily 5 40+4.24 DHTLE.84 T4E£5.02 0DES 0y 0013 0.525 e n d Of I nte rve nt I o n

Wit monthly TIREGH9T 6.9817.17 TOE£3.97 0314 0.943 0338 0223
Mecrotic cells COM 31 T0+2.T0 4. 16+2.25 4.89+308 0R2S 0464 0286 0.564

Wit.D» daily 1644294 5. 26451 5.7124.05 00ER 0172 0,01 0.588

Wit monthly 500360 3. T1+2.83 319237 0153 0143 0048 0519
Muchear Division COMN 1. T0036 1 Hhit0.17 1.7720.27 gl 0627 0445 0.1
Index Wit daily 1. 724010 1.70+0.38 1.78+0.34 0R27 0848 0375 0.339

Wit meonthly 1 69+0.20 1 .64+0.14 168019 035 0317 0458 0.361
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Summary and Conclusions

» 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.
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This picture shows study participants
undertaking their supervised resistance
exercise twice per week.
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