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Earth Provides Natural Radiation Protection

~ The magnetic field generated by electric currents in the Earth’s

liquid iron core extends far into space, shielding the planet from -
99.9 percent of harmful radiation. The Earth’s atmosphere /
provides additional protection, equal to a slab of metal ¢
about 3 feet (1 meter) thick.
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Radiosensitivity of Various Cell Types

Radiosensitivity

Intermediate

Cell Type

Nerve cells
Muscle cells

Osteoblast

Endothelial cells
Fibroblast

Spermatids

Spermatogonia
Lymphocytes

Stem Cells

Intestinal mucosa cells
Erythroblast

www.ceesentials.net



Organ Sensativity To The Effects Of Radiation

LOW
Skin
Bones
Spleen
Kidneys

MODERATE
Brain
Lymph Glands

Levels)

hagus

Bone Marrow

Liver

1000
P:

c
o
—
n
©
L
[+ 4
~

R ADS
(PRNEENER Y

i

Allvitapoints.com




Radiation Damage - Ionization

# Radiation causes lons and free radicals in cell
ex: Radiation+ H,0-> OH-+ He

¢ These free radicals and 10ons react with parts of
the cell

— attack sensitive areas

— cause damage

¢ May have direct damage to “targets” also
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Figure 4.3. Hematopoietic and Stromal Stem Cell Differentiation.
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DNA cut off by radiation

Radiation cuts
25 the DNA off

If one helix out é

of the two is

cut off The DNA damage
. is more or less
A wrong DNA repaired

fragment is mixed, or

a wrong part is connected
X2 If both helixes

& mistakes
frequently occurs .

|
Mutation
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Comparison of
Radiation Doses —
includes the amount
detected on the trip
from Earth to Mars

Kerr,
Richard, May 31,
2013).
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Annual Cosmic Radiation (sea level)

US Annual Average, All Sources

Abdominal CT Scan

DOE Radiation Worker Annual Limit

6 Months on ISS (average)

180-day Transit to Mars -

500 Days on Mars




The Radiation
Biological
Effectiveness

RBE

of Various Forms
of Radiation




Organ Sensativity To The Effects Of Radiation
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* Use plastic-rich materials rather than
Aluminum for construction of
spacecraft

« Use Liquid Hydrogen or Water for
shielding

« Use of Drugs

* Timeliness of space travel




