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The Effect of Microgravity Conditions on
Some Biological Properties of
Microorganisms

Along with the advancement of space science and efforts to extend life
beyond the earth, it is important to study the response of microorganisms
to microgravity conditions, because the microorganisms will
unavoidably be sent to space together with the equipment and
passengers. Indeed, exposure to stressful space conditions maybe
activates some microorganisms' defense mechanisms which can increase
their pathogenicity. Until now, only the responses of a few typical
microbes to microgravity have been investigated and the completion of
these studies has been delayed due to technical problems and high costs,
but it is necessary to study host-microbial interactions, to predict these
behaviors and take precautionary measures during space flight and even
during space station deployment. In the present study, we will review
some microbial changes such as growth and metabolic changes and
alterations in the expression of genes and proteins under the physical
stress of space flight and microgravity simulators.
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5. Optimum
6. Lag Phase
7. Fluid Shear Stress
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1. Microorganisms
2. Prokaryote

3. Eukaryote

4. Protozoa
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. Drop Towers

. Parabolic Flights

. Sounding Rockets

. Recoverable Satellites

. Spaceships

. Space Station (Spacelab)

—_ e e e e e
wn A W= O

bW g oS (obp G5 b L iy yob 4 s gpg)
ol bl 3 85l (532 loa ¢S (o | Jol> S
Ole L g ) bame ¢ Jlio plgis a9 0 L (4 ]
ol 3 edlse Tl ladshe acsls sla g9 S
elbg e oS Canl ple yd] o a8l o Iyl
@l (SN gadd iz (b ) (oot Canjan g lg)lon
Ol b (ol =)l g (s (2155 (slmolKanny> 295
lie glalesre Cusl (See oply 0gMe [¥] s gy,
o JUis) lag Son by a5 103l €23l 393 55 (6,500
Silge Slalllas cgy cpl jl adituns o b lis pils Jbs j5 g
ot 0 1y o e wlde oo 5l (S5 5 Dy 2 O
Jsb > axpl wlea e (b JiSiw 4 boog Se Guly
g 00905 SaS 9dig0 odalie (pg)Sue (SHj (sladd >
bolys b (0980 slas)l55le 3900 (i cunl (See

IV X050 ol 3 (S35l 500 arlia

of o) il 9 (ABly (S (o2 -F
Caglyl Slon O 2 (S (o A > Slllle pldl 42 5]
Las (ly bulpd ) (i) Olidos pbosl Lol )y (gt
Wl slad (slacy ygele 13 3l 5 Mo JJd 4y 5 0359 lgubd
oLl 059 0l «(5 23y ) S5 Cdgazme 9 olgS Gloj Y aiye
dj50 Slodjind job a4 (uej o Gilwdnd o ]
Ellllas 2l )3 il 85 S Mo 5,5 o 4,5 o3li
b )3 Laid oS a8l oo yho Dl gloa b (g (2 Jole
ol ldllas (o Lil)5 9,800 05lg 0,8 cCunl Dg350 Liad
S o plp YalS” 131 slavg i oS )l o)Ll bl
(VTN TG) ail e sho 4 S35 9 SosS sl &L
Ol D90 & Sy 2 gljlwand sl ki ojly
o bopme 93 b Su Jo> adiged (il b nolSies
Wl by Cax pglle (b ALSS g i Cage b
Sl 5 03900 3 1) 038y gyl sl oo
Elgl 5l Db o0 035 yho 4y sl i 2 Gloj o WIS
s 5 Canlels @ (g (i o ee) slileand
Hlg gl aolal Cundg puile loa b (i duw cawlgnls

. Microvilli

. Epithelial

. 2-D clinostat

. 3-D Clinostats or Random Positioning Machines (RPMs)
. High-aspect Rotating Vessels (HARVSs)

. Rotating Wall Vessels (RWVs)

. Rotating-wall Bioreactor (RWB)

. Rotary cell culture system (RCCS)

. Diamagnetic Levitation Apparatus
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7. Streptomyces
8. Saccharomyces Cerevisiae
9. Candida Albicans

1 . Haloarchaea 0
1 . Baker
1 . Ralstonia Pickettii 2
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1. Escherichia Coli

2. Bacillus Subtilis

3. Salmonella Typhimurium
4. Pseudomonas Aeruginosa
5. Staphylococcus

6. Streptococcus
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3. Microenvironment
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