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Abstract

As human spaceflight continues with extended mission durations, the demand of effective and safe drugs is going to increase. To

date, the medications used during missions (for space motion sickness, sleep disturbances, allergies, pain and sinus congestion)

are administered under the assumption that they act similarly as on the Earth. During spaceflights however fluid shifts, muscle

and bone loss, immune system dysregulation and changes in the gastrointestinal tract and metabolism are documented. These

alterations may change the pharmacokinetics (PK) and pharmacodynamics. The information gained from bed-rest studies and

from inflight observations is partial and demonstrates variability in drug PK. The objectives of this review are to report: i) the

impact of the space environmental stressors on human physiology in relation to PK; ii) the state-of-the-art on experimental data

in space and/or in ground-based models; iii) the validation of ground-based models for PK studies; and iv) the identification of

possible research gaps.

Hosted file

BrjPharmacol_09072021.pdf available at https://authorea.com/users/425853/articles/530561-

physiological-adaptations-affecting-drug-pharmacokinetics-in-space-what-do-we-really-

know-a-critical-review-of-the-literature

1

https://authorea.com/users/425853/articles/530561-physiological-adaptations-affecting-drug-pharmacokinetics-in-space-what-do-we-really-know-a-critical-review-of-the-literature
https://authorea.com/users/425853/articles/530561-physiological-adaptations-affecting-drug-pharmacokinetics-in-space-what-do-we-really-know-a-critical-review-of-the-literature
https://authorea.com/users/425853/articles/530561-physiological-adaptations-affecting-drug-pharmacokinetics-in-space-what-do-we-really-know-a-critical-review-of-the-literature


P
os
te
d
on

A
u
th
or
ea

15
J
u
l
20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
g
h
ts

re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
62
63
65
23
.3
77
54
41
9/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Headward fluid shift

Optic nerve oedema

Sight impairment

Nasal congestion

Nausea and vomiting

Skeletal musce atrophy

Osteoporosis

and risk of 

bone fractures

Back pain

Intestinal microbiota 

changes due to space

diet and radiations:

-immune system 

impairment

-antibiotic resistance

Altered cyrcadian rythm, 

sleep impairment

Cardiovascular

adaptations

Endothelial dysfunction

Anemia

Hormone alteration due to 

stress and confinement:

-Increased glucocorticoids, 

-hyperglycemia

Reduced personal hygiene, 

dehydration

Drug absorption and metabolism

Delayed gastric emptying: increased 

drug degradation

Accelerated intestinal transit: 

reduced drug absorption

Fluid shift/tissue oedema: reduced 

drug absorption

Changes in the expression of GI 

enzymes and transporters: 

modification of drug absorption 

Changes in gut microbiota

Food interactions

Changes in hepatic blood flow 

velocity and first-pass metabolism 

Drug distribution 

Headward fluid shift / increased 

natriuresis and diuresis, decreased 

thirst, and increased evaporation 

through the lungs and the skin

Fluid redistribution (from plasma to 

extracellular volume; from 

extracellular to intracellular volume)

Decreased plasma volume

Reduced volume of drug distribution

Higher drug plasma concentrations

Altered plasma protein binding

Endothelial dysfunction

Drug elimination

Changes in hepatic metabolism

Decreased urinary excretion 

Figure 1

Hosted file

Figure 2_09072021.pdf available at https://authorea.com/users/425853/articles/530561-

physiological-adaptations-affecting-drug-pharmacokinetics-in-space-what-do-we-really-

know-a-critical-review-of-the-literature

2

https://authorea.com/users/425853/articles/530561-physiological-adaptations-affecting-drug-pharmacokinetics-in-space-what-do-we-really-know-a-critical-review-of-the-literature
https://authorea.com/users/425853/articles/530561-physiological-adaptations-affecting-drug-pharmacokinetics-in-space-what-do-we-really-know-a-critical-review-of-the-literature
https://authorea.com/users/425853/articles/530561-physiological-adaptations-affecting-drug-pharmacokinetics-in-space-what-do-we-really-know-a-critical-review-of-the-literature

