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EFFECTS OF SPACE ON THE

HUMAN BODY

SENSORIMOTOR ¥

Sensorimotor
disturbances can
Impair a person’s
movement
control,

SPlNE """"""" seesnes,
A body getsa
little taller in

space dueto N

the expansion
of the verte-
brae. Could
cause

back pain o
return to Eérth:

Prolonged
exposure

to space

can cause loss
of bone mass
and bone
minerals,

i CARDIOVASCULAR

Decreases in vascu-
lar function may
reduce oxygen
intake, which could
lead to poor
performance of
physically
demanding

tasks.

* MUSCLE
Lack of
gravity causes
muscle fibers
to shrink,
leaving @
person
weaker.

Ge+vereens RADIATION

The body is at risk
for radiation
sickness and

cancer.

SLEEP

Loss of sleep can
lead to fatigue and
psychological

problems.
&
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FEMALE ASTRONAUT

i Female astronauts,
(to date) do not exhibit

clinically significant visual
impairment

W

Female astronauts are
more susceplible to
orthostatic intolerance

¥\

Urinary tract
infections are
more commen in
female astronauts

W

Waomen suffer less from hearing
loss with advancing age, and do
not display a bias towards loss
of hearing in the left ear

@\

Women demonstrate
a slight bias towards
accuracy versus
speed in response to
an alertness test

e\

Women mount
more potent
immune
responses

Large individual
variability to muscle
and bone loss in
women

A\

@ Health effect observed on Earth

Struvite kidney stones
more common in women
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Some male astronauts
exhibit clinically significant
visual impairment

W

Male astronauts
less susceptible to
orthostatic intolerance

Men suffer more from hearing
loss with advancing age, and
display a bias towards loss of
hearing in the left ear

e\

Men demonstrate a
slight bias towards
speed versus accuracy
in response to an
alertness test

e

Urinary tract
infections less
common in male
astronauts

s
Men mount less
potentimmune
responses

Large individual
variability to muscle
and bone loss in men

W

Calcium oxalate kidney
stones more common
in men

* Z

%\ Health effect observed in space
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MICROGRAVITY

_~~ GALACTIC COSMIC RAYS

d

MAGNETIC FIELD —

RADIOACTIVE ENVIRONMENT
OF THE PLANET
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The Earth’s Magnetasphere

Magnetosheath

Polar Cusp

A

--“‘---)

——
q 130 7 T s @ d

Solar Wind

--Qg:-->
4

¢ Van Allen
Radjation B

s

Magnetopause =T
Bow Shock -/ 3
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[ Piasma Shest_
| Radiation Belts

Plasmasphere

Lobe Region e

Plasma Sh _eet

Polar Cusp ~—

.. Earth
) siu_Radii[R.;P]

\ Geosynchronous
N Orbit

Iphbsphepe
Earth's Geomagnelic

B Field Lines —

Plasmasphere
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CIRCULATORY SYSTEM

Blood pools in the lower body

“because of”’ gravity causing a

pressure gradient

70% of blood below heart level

Blood Pressure normally higher in

lower body than in the upper body

Without the pull of gravity, the
blood can no longer pool in the

lower legs and feet

Instead the blood collects in the
head and thorax region of the body

a) Normal gravity (on Earth) b) Zero gravity (in space)
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Lens with

calaract

Normal, clear lens Lens clouded by cataract
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Years after exposure to
space radiation many
astronauts have
developed cataracts —
a clouding of the lens in
the eye

At least 39 former

astronauts suffer from
some form of cataracts,
which appeared as
early as 4 years or as
late as 10 years after
their space travel
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Trachea

Right
upper lobe

Right
bronchus b

Horizontal
fissure

Right
middle
lobe ——

Oblique
fissure
Right
lower
lobe

@

£ (T

/

})J )

Cardiac
notch

ﬁ Tracheal cartilage

g 2t v (D
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Thyroid cartilage

Cricoid cartilage

Apex

Left
upper lobe

///

Hilum

. 4 \g\:'.
) ~\\\‘ /(( l \/, ’
oy 7

2 Left bronchus

”

Oblique
fissure

Bronchioles

Left
lower lobe

Base of
lung
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Weight-bearing bone loss during spaceflight
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(% loss per month)

1.6-17%

907% of mass loss occurs in
the high-density outer
layer of bone.
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Microgravity

(1) | Ca2* absorption

(4) | mRNA levels for bone
matrix proteins

(2) | Ca?* excretion in feces
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(3) 1 Bone demineralization

(5) Inhibits bone formation
and induces bone loss at
cancellous sites
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Bone demineralization begins immediately on arrival in space.

During the first days of mission, a 60%-70% increase in urinary

and fecal calcium.

Elevated calcium excretion increases the risk of kidney stone

formation.
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ORGANS OF THE
IMMUNE SYSTEM
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Thymus }

Bone marrow

Pharyngeal tonsil
(adenoid)
Palatine tonsil
Lymph nodes—cervical

Lymphatic vessels

& N\

Lymph nodes—
axillary

Spleen

Lymph nodes—
intestinal

Lymph nodes—
inguinal
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Cell Phone
(3KHz-300GHz)

waves
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KHz MHz GHz

non-lonizing radiation
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