CENTRIFUGATION SUMMARY

, (TOLERANCE TIMES, SYSTOLIC AND DIASTOLIC PRESSURES, HEART RATES) .
. “. ‘i’
» L BED REST ]
CONTROL . BED REST RECOVERY + HYDRATION
2.16. TIME © 736 468 - 701 . 592
© (SEC) : : .
SBP ) (' 142 151 137 .
(mm Hg) \ : »
bBP 114 : 94 . 116 ' 100
Cpm Hg) ’ : ‘
HR 124 158 136 14
3.2 6 TIME 299 205 265 ° 185
(SEC) . - , S N
SBP 173 158 164 ‘ 152 ¢
(um Hg) : ‘ L e
. DBP 125 .. w7 121 115 .
- (mm Hg) ¢ . )
HR 150 - 156 B - L I
3.86 TIME 246 ' 133 188 S § U
(SEC) | ‘ A7
SBP 197 160 . 176 . 159 Y
(mm Hg) ‘. \ ,
DBP 153 ‘108 121 146 N
f(mm'Hg) . : . . !
HR ‘164 156 - 176, 140 -
: N ‘ .
CONCLUSIONS : : '

-

1. TWO WEEKS OF RECOVERY BETWEEN BED-REST TESTS DID NOT PERMIT FULL
RESTORATION OF 3.8 G TOLERANCE. COMPARE CONTROL #1 WITH
CONTROL #2 VALUES. .

2. IN POST BED-REST RUNS, THE TERMINAL HEART RATES ARE EXTREMELY
CONSTANT COMPARING THE THREE G PROFILES, ' '

3. FLUID REPLACEMENT INCREASED TOLERANCE IN THE 2.1 G RUNS: 3.2 AND
3.8 G TOLERANCES WERE UNAFFECTED. '




TOP VERTICAL

AY3IA0D3YH

NOILVHGAH
8 153ya38| ~

J9S v0¢

AYIA0D3Y

woz<mw..._o._. z<ms_ I
- muN € -

1534038

[ ]

TOYLNOD

uozqﬁ.jg zo_EoE_Ezuo No+

“1INIT 371404 >.Ezmum\. i

002"

o]

o

¢ .
- SANOJ3S




¢ a.

CSH3IIMT .
0l -6 8 L 9 6 v g oz |
- ruaanemy [NOILVHAAH| o 7 - ] 1 i
* AM3A0OR | g [g3uqag | A¥IA0IIY 153038 | . T04LNOD
. "ﬂ / 98¢ -

- Noas Gel
I 371404d AYINIZY

moz<mm|_o._. Z<m_2 o—e

- - AYYWWNS
uuzqmm._o» zo_EoE_Ezmu 29+

00¢

S
<
SAN0J3S

009

008 -




ol - 6
LD
¢ = OON
| 99s €22 ‘LW 31404d >Ezmum\
T - 4 oov
z.o_qu.o»: LS 7009
AYIA0JFY | g’ eS| AMIA0O3Y | LS3HA3E ._oE_zo.o
) - 008

3ONVY3TOL NVIN 0—e’
B | 98¢ -
AONVY3IT0L NOILYONSIYINID 29+

-

SANOD3S




SN3IM

A¥IA0D3Y

.JOmkzou

o e 8 ¢ 9 6§ v g -2z .1
IR _z.O_._.«mn;Iﬂ 1 T T T _ T
- AM3A003Y | g 53y4a3g 1534038

J9S mm\. ‘1IN w..__n_omm >m._.zuum
30NVH3TIOL NVIN 0—@ ]
. - . e re
muzqmu._g zo_EoE_Ezuu ~o+

i

00¢

o

o

<
SANOJ3S

009

- 008




.~ ML V3LV

© IMIL 4N dHVY
Wid

uw “3uiL

¢

3INIL dN dHVY

- . — —

[ 3

1S3y 038 ¥3L4V

L=
<

— 3NIL V3LV
R WW3d-
L uiw mz_h
1 0. 0.8 9 % 2 1'o
. . 1 J

1S3 (38 40438 =—%.
1534 038 W31V 0-—O

1534 (38 340438 V—V
153 039 ¥314¥ O—O

._.mmm Q3g ¥3L4V ONV

~ oroisio |

o...Em»m

340438 29802+ 3ISNOJSIY UV INISVAOIGHYOD

=

bHWW ‘3YNSS3Yd 00078

S

o
g

S

/]




_tw.m‘\y.\. . . . ‘ o | 1/
€ ‘ON 133rens N T H,,w 735 |
o e300 b8
Y T owvam
. _,._,,,__,,,,;_._,.,».;.,_é, ALIOTIA
_ g_u___ IOV

L I fg ﬁ ,_:& .E: _:.,,..Eg_ ___,_ ?.___, _f ALID0T3A
i %é ‘ W _;3_ f_.‘ : : iif _} ‘ 3_. —%T ‘_, 2? | ._<M_>%M__&u 1

ﬁ ! ,___ i L, At
31 ‘__, | %jiﬁé:% |

._a.“

I AN éx;it; \ .
GHE
RN e —z_gé =~.L._._:__.._.._._‘.:..:._._.:..a__=.=_=_====5§=.__5_..._.._:::.:;313:::. Perver
- . - UL
. .N o . - -
| - NNY %92°¢ + IVINHON | -




L}

s T L o | - )
€ ON 123rans - 99S | | |

-

-
- et .
‘}/ .
4

'SSINSNOIOSNOONN~_

L 4

NOILYY 37300V

WOy ALIDOT3A
._.:_uﬁy * MO

1vidavy

..s..;ﬂﬁ}_w g ALIDOT3A
S .‘:_ 4&.%?13}43*:;3:.%‘ V . Lt BOI.—.&
< IVHOdW3L

AP e,

934

»
L 4

© 1S3Y 039 ¥ILAV NNY PO ZE+




12/2i/8 -
G'ON 173rans

-

935 ¥8.

_.Sov._oq.._m/

’

~ ng
"t g

]

~1S3¥ 439 Y314V NNY.

R

NOILVYI 1300V

“ALIDO3A
. MOT4
_._<_o<m

ALIDOT3A
- MO
TVHOdWIL

ORER




. I 153038|A¥3A003Y|T 153438 TOMINOO ;
. ol
. ’ —1 02 OA.
~
3
Ger 108 X
. 3.
\ 3
| - X
oel |adod_| L] qov &
N33 S S R %“ . Hos
A Ui/l o .
. ’ | By xuiw)/|w e
ovl ‘. e B Jo9
S “3'SF

uxd._.n_z me>xo _23_2_x<_2 uZ_&Dm




‘.

NOILVHGOAH '8 1S38038| 93y | 1s3ud3a” . | 10MLNOD 0
. 4009
‘ ’ \ , M
|| qooer g
. >
‘ o
4 0081 2
| _ - C
“ , <
: m
- 1 | qoove =
T Ll o
1 INE T L1 |
1 T T LT ST H -1 Joooe
. T ' * .
o -1 . ,
. : - . o 4 0o9¢
Obb I'bk Lbb PEp Sy €Sy OGh Geb  L'eb
| % ‘' 1H |

AYIA0D3Y ANV 1S3¥Q38 ONINNG LINDOLVWIH NV JWNTOA VWSVTd

- -




| s g¥EAmM - . |
.ol 6 8 L .9 S b€ 2 1 0
S ] r T T 1 T 1 000!
NOILVHAAH . _”
,. >.mu>oom.m g 1S3y3g | AYIA0OIM | 11S3MA3E |\ TOHINOD
I . { . ool
4 ’ \ u
+ Hoo8!
- 00¢2

.- oo92

- Jooos .
. - VLN QINDIT ——-
S e

~ - AM3IA0DO3Y '8 1S3MA3S |
.. ONING LNdLNO AYYNIYN 8 3NVLNI QINOIT

Aop/|w




33

24

1.6

o

IRARRRRRAREM AR

- N o
o N O

®

ERERAREERERRAEED

RESPONSE TIME,seC -

o
4

'3.2
24
1.6

®
L 1 || 1] | O | ]

6 14 12 10 8 6 4 2
" TRIAL BEFORE BLACKOUT

IRERERRRRRRRRARRARA

.




TOP VERTICAL
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ZLASMA BORMONE AND GIUCOSE LEVELS DURING BED REST AND CONTROL PERTODS
. _San\.plea Obtained at 8:00 AM. « A
. ' Mean Values With Standard Error L .
Control i . A
. Period Bed Rest I . Recovery - Bed Rest IT
AN .
Nunber 6. S‘m(piou i L o 36 , 20 - 4
. gt . ) ‘ .“ '
] GUOWTIT JK: MONE - '
e/ 1.12  0.03 1.08-% 0,17  "1.66 £ 0,75  1.16 % 0.22
S ,(' . . , . . ‘.
fomfzsor. |, ' | :
1g/100 ml, 45.0 + 3.1 k5.8 + 3.5 48.7 £ b1 37.3 % 7.6
" mgs/l00 ml °©  T8.5 £ 2.4 78.2 £ 2.1 83.2 £ 2.7 = 92.5 % 4.1
. CONCLUSIONS: Growth hormone, cortisol, and glucose levels did not differ
- . ' ~« gignificantly between bed rest, control, and recovery periods
(» > 0.05). -
4
.\ . .
e A ‘ ‘ . : - July, 1971

‘ FUNITWY 3 IWIWIAI W WwWwilews




EFFECT OF CENTRIFUGATION ON PLASMA HORMONE AND GIUCOSE LEVELS

Change from Precentrifugation Level -

GROWTE ;/ORMONE _ Subject mug/ml $ P
Y ‘ 51 0.2 13 (paired t) .
: 2 4l Wz
-3 8.6 572 .
_ & 0.5 29 \
* Mean + S.E. | 3.3% 1.2, '288 < 0.02
: .
comrdor, s . p/100 . _
Mcan + S.E. 6.4 % 3.2 39 < 0.02
GLUCOSE ' ‘mgs/100 ml
' Mean + §.E.. 9.9 + k.1 12 < 0.05

CONCIUSIONS 3

1.

Growth hormone, cortisol and glucose were all
elevated by centrifugation. The rises did not

- differ between bed rest, control and recovery

2.

centrifuge runs.

Two subjects (#2,#3) with poor centrifuge
tolerances showed marked rises in growth hormone;

" whereas two subjects (#1,#4) with high G tolergnces

showed virtdally no change in growth hormone.

[ ]
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TOF VERTICAL .

——— T

AMEASUREMENTS

@ BIOCHEMICAL (BLOOD)
TOTAL BODY WATER (DEUTERIUM OXIDE), EXTRACEI:LULAR FLUID
 VOLUME (BROMINE), “PLASMA VOLUME CEvans BLUED, HEMATOCRIT,
HEMOGLOBIN, RED CELL COUNT, WHITE GELL COUNT, RETICULOCYTES, °
LYMPHOCYTES, ‘NEUTROPHILS, BANDS, MONOCYTES, EOSINOPHILS,
BASOPHILS, GLUCOSE, URIC ACID, UREA'NITROGEN CREATININE,
TOTAL PROTEIN CPLUS ALBUMIN, al, a2, § AND y GLOBULINS),
* ~OSMOLALITY, GHLORIDE, SODIUM, POTASSIUM, CALGIUM AND
B PHOSPHORUS . : o
MLt ———ENZYMES: CREATINE PHOSPHOKINASE, GLUTAMIC-OXALOACETIC
" TRANSAMINASE, LACTATE DEHYDROGENASE CPLUS THE 5 LOH
ch ISOENZYMES) AND GLUTAMIC-PYRUVIC TRANSAMINASE.
| HORMONES: RENIN-ANGIOTENSIN, ALDOSTERONE, INSULIN, -
) .. FIBRINOLYSIN, GROWTH HORMONE, CORTISOL. G | ‘
® BIOCHEMICAL CLRINE) .
SODIWM, POTASSIWM, CHLORIDE, OSMOLALITY, CALCIWM, PHOSPHORUS, S

UREA NITROGEN, CREAT I NINE, HYDROXYPROL INE.

. @ EERFORMAN¢E ' ' : 3
: .+ VISUAL REACTION TIME, AUDITORY ACUITY, PERSSNALITY INVENTORY,
ORTHOSTATIC TO~LERAIQJCE, BODY BALANCE, MAXIMAL OXYGEN UPTAKE,.
CENTRIFUGATION TOLERANCE, TEMPERATURE SENSITIVITY, EXERCISE «.
TEMPERATURE REGULATION, BASAL METABOLISM, BODY DENSITY,

RESIDUAL VOLUME, VITAL CAPACITY, TIMED VENTI'L.ATORY ‘CAPACITY.

- - . -y -,’A -
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No.

\_ Ames Research Center - Moffett Field, California_/

\

EFFECT OF 14 DAYS BED REST
UPON 4, ACCELERATION TOLERANCE

-

%

\
A purpose:
@ 7O DETERMINE THE EFFECT OF BED REST UPON +G, TOLERANCE
@ TO DETERMINE THE REMEDIAL EFFECT OF REHYDRATION UPON |
46, TOLERANCE.
o7 INVESTIGATE VARIOUS BRIOCHEMICAL CONSTITUENTS AND

PERFORMANCE MEASURES AS PREDICTORS OF PHYSICAL AND

~ MENTAL DETERIORATION.




