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NASA FORM 682 (MAY 62)

% GPO : 1966 OF —208-861

TOP HORIZONTAL

MEDICAL EXPERIMENT PROGRAM

SUPPORTIVE REQUIREMENTS

NON-INVASIVE CARDIAC OUTPUT DETERMINATION TECHNIQUE
NON-INVASIVE VENOUS PRESSURE TECHNIQUES (PERIPHERAL AND CENTRAL)
NON-INVASIVE REGIONAL BLOOD VOLUME MEASUREMENT TECHNIQUES

* MICROWAVE PROPOSAL
IMPROVED LIMB PLETHYSMOGRAPHY
IMPROVED ARTERIAL PRESSURE MONITORING METHODS
IMPROVED DYNAMIC TESTS OF CIRCULATORY RESPONSE
IMPROVED TECHNIQUE FOR INFLIGHT MEASUREMENT OF PULMONARY DIFFUSION CAPACITY
VIGILANCE INDICATOR TECHNIQUES :
TECHNIQUES TO IDENTIFY CEREBRAL DEFICIT
GROUP SELECTION CRITERIA
METABOLIC ANALYZER, RAPID RESPONSE, ADAPTABLE TO SUITED ACTIVITY
SWEAT MEASUREMENT AND SAMPLING TECHNIQUES
INFLIGHT BODY VOLUME MEASUREMENT TECHNIQUE (LEAN BODY MASS)

* TIRR PROPOSAL FOR PHOTOMETRIC MEASUREMENT
IMPROVED TECHNIQUES FOR INFLIGHT BIOCHEMISTRY

* ORION PROPOSAL FOR EXPANSION OF SPECIFIC ION ELECTRODE TECHN]QUE
AUTOMATED BLOOD CELL COUNTING TECHNIQUES FOR INFLIGHT USE
IMPROVED URINE VOLUME MEASUREMENT METHODS
INFLIGHT SAMPLE HANDLING TECHNIQUES
SAMPLE PRESERVATION TECHNIQUES FOR INFLIGHT USE
TECHNIQUES FOR INFLIGHT ISOTOPE HANDLING :
MICROBIAL CULTURE AND IDENTIFICATION TECHNIQUES FOR INFLIGHT USE

(NOTE:  * o PROMISING PROPOSALS)
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NOTES:

NASA FORM 682 (MAY 62)

% GPO : 1963 0—674598

TOPRP T HORIZONTA L
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TOP HORIZONTAL. NUMBER

NOTES:

1. CARDIAC ARRHYTHMIAS

A) ECTOPIC BEATS

B) TACHYCARDIA(SINUS) AT CRITICAL POINTS IN FLIGHT

2. CIRCULATORY CHANGE

A) MOTTLING, VENOUS DISTENSION, & SYSTOLIC PRESSURE

DROP (MA-8)

B) DIMINISHED TILT-TABLE TOLERANCE (MA-9)

3. DEHYDRATION - ALL ORBITAL FLIGHTS

4. MARKED DECREASE IN URINARY NOREPINEPHRINE (MA-8, MA9)

[ 5. REVERSAL LYMPHOCYTE-NEUTROPHILE RATIO FOR ONE MONTH

| BEGINNING 5 DAYS POST-FLIGHT (MA-9)
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NASA FORM 682 (MAY 62)
X PO : 1963 0—674598

TOP HORIZONTAL NUMBERMM U -/377

2. frossen

5 e " A os b easipasedt sie
o - Ba.0m N - S

Gl

GEMINI MEDICAL EXPERIMENTS

4

A. OBJECTIVES
1 VALIDATION OF MERCURY TRENDS EXTENSION OF DATA:"E
2 ACQUISITION OF MORE SOPHISTICATED DATA
-3 VERIFICATION OF REMEDIAL MEASURES

B. PROPOSED EXPERIMENTS

M-1 CARDIOVASCULAR REFLEX CONDITIONING EXPERIMENT: CUFFS: EXERCISE:
TILT TABLE '

CARDIOVASCULAR EFFECTS OF SPACE FLIGHT: TILT TABLE

INFLIGHT EXERCISE: WORK TOLERANCE

INFLIGHT PHONOCARDIOGRAM

BIOCHEMICAL ANALYSIS OF BODY FLUIDS: STEROIDS: CATECHOLS

BONE DENSITOMETRY DURING SPACE FLIGHT

GEMINI CALCIUM BALANCE STUDIES: CALCIUM: NITROGEN HYDROXYPROLINE
INFLIGHT ELECTROENCEPHALOGRAM (EEG)

VESTIBULAR EXPERIMENT

= = = &= = 3 =tz
\LDOO"-JC!\\J'I-DhWN

e REnhTE 3 ; L T T

";.Q 3
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NOTES:

NASA FORM 682 (MAY 62)

TOP HORIZONTAL

SIGNIFICANT MEDICAL RESULTS
CEMINI

MODERATE LOSS OF RED CELL MASS

MODERATE CARDIOVASCULAR DECONDITIONING
MODERATE LOSS OF EXERCISE CAPAC ITY

MINIMAL LOSS OF BONE DENS ITY

MINIMAL LOSS OF CALCIUM AND MUSCLE NITROGEN
MODERATE BODY WEIGHT LOSS

HIGH METABOLIC EXPENDITURE DURING EVA

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
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NOTES:

ENDOCRINOLOGY

1. IN VIEW OF THE KNOWN CHANGES IN BODY WATER DISTRIBUTION AND BALANCE WITH

CHANGES IN BODY POSITION, TO WHAT EXTENT WILL WEIGHTLESSNESS PER SE BRING

ABOUT LOSSES OF FLUID? TO WHAT EXTENT IS ANTI-DIURETIC HORMONE INVOLVED IN

THE MECHANISM OF THIS CHANGE?

2. TO WHAT EXTENT WILL CHANGES IN THE METABOLIC COST OF ACTIVITY IN SPACE BE

REFLECTED BY CHANGES IN THYROID HORMONE PRODUCTION ?

CAN A CAUSE AND EFFECT RELATIONSHIP BE ESTABLISHED?

3. TO WHAT EXTENT ARE THE PREDICTED LOSSES OF MINERAL IN LONG DURATION SPACE

FLIGHT ASSOCIATED WITH INCREASED BONE RESORPTION MEDIATED BY ELEVATED

PARATHYROID HORMONE SECRETION ?

4. AS BOTH A REFLECTION AND MEDIATING FACTOR OF STRESS RESPONSE, WHAT IS THE

TIME COURSE OF CHANGES IN ADRENAL CORTICAL ACTIVITY IN PROLONGED SPACE FLIGHT?

NASA HQ MM69-5999

9-11-69

NASA FORM 682 (MAY 62)

1 GPO : (966 AF—204-861
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NOTES:

NASA FORM 682 (MAY 62)

# GPO : 1966 OF—208-861

NUMBER

TOP HORIZONTAL

MMLG= 001

MICROBIOLOGY
I

WHAT CHANGES CAN BE EXPECTED TO TAKE PLACE IN THE MICROBIAL FLORA 0F
FLIGHT CREWS DURING SPACE FLIGHT ?

WHAT ARE THE INFLUENCES OF SPACE FLIGHT CONDITIONS ON THE RELATIVE
DOMINANCE OF PATHOGENIC MICROORGANISMS ?

WILL THERE BE G:ENETIC ALTERATION IN MICROBIOLOGICAL ORGANISMS AS A

RESULT OF THE SPACE FLIGHT ENVIRONMENT ? TO WHAT EXTENT? CAN A PATTERN
OF SUCH CHANGES BE ANTICIPATED ?

NASA HQ MM&9-6001
7-11-69
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MOTES:

NASA FORM 682 (MAY 62) .

% GPO : 1968 OF—208-861

NUMBER

TOP HORIZONTAL

MMACP (5?@15

NEUROPHYSIOLOGY _
1. WHAT ARE THE EFFECTS OF THE SPACE FLIGHT ENVIRONMENT ON SLEEP?

2!

WHAT IS THE CHANGE IN SUSCEPTIBILITY TO MOTION SICKNESS AS A FUNCTION OF:
a. TIME ALOFT? |
b. FREEDOM OF MOVEMENT WITHIN THE THE SPACECRAFT?
C. ROTATION OF THE SPACECRAFT

WHAT ARE THE EFFECTS OF SUSTAINNED LOSS OF GRAVITATIONAL CUES ON SENSORY PERCEP

TION (THE SPECIAL SENSES, KINETHESIS, AND OTHER SOMATC SENSES] AND ON SPATIAL
ORIENTATION?

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
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NOTES:

NASA FORM 682 (MAY 62)

% GPO : 1966 OF—208~-861

NUMBER

TOP HORIZONTAL

Mmesg = 5996

PULMONARY FUNCTION AND ENERGY METABOLISM
1. WHAT ARE THE EFFECT OF SUSTAINED WEIGHTLESSNESS ON THE MECHANICS OF
BREATHING IN WHICH NORMALLY, THE GRAVITATIONAL FORCES INTERACT WITH THE
RESPIRATORY MUSCLES AND ELASTIC FORCES OF THE CHEST AND LUNGS ?

2. WHAT IS THE ENERGY COST ( METABOLIC GAS EXCHANGE | AT REST AND DURING

ACTIVITY IN THE SPACECABIN WITH AND WITHOUT THE SUIT, IN NORMAL FLIGHT AND
DURING EVA 7 j

3. WHAT IS THE DEGREE AND DURATION OF ARTERIAL HYPOXIA DUE TO VENTILATION /

PERFUSION INEQUALITY IN THE LUNGS DURING LAUNCH AND RE-ENTRY IN SPACE
FLIGHT ?

4. ARE THERE ANY ALTERATIONS IN ALVEULAR_ GAS TRANSFER OR THE CONTROL OF

BREATHING UNDER PROLONGED COMBINED EFFECTS OF WEIGHTLESSNESS AND A
LOW PRESSURE MIXED GAS OR PURE OXYGEN ENVIRONMENT ?

5

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

1VOIld3A dO1



NOTES:

NASA FORM 682 (MAY 62)

* GPO : 1966 OF—208-161

NUMBER

TOP HORIZONTAL

D69 5997

G

CARDIOVASCULAR FUNCTION

it
2.

3

IS CARDIAC QUTPUT ADEQUATELY MAINTAINED IN PROLONGED SPACE FLIGHT ?
TO WHAT EXTENT DOES SPACE FLIGHT AFFECT NORMAL ARTERIAL PRESSURE CONTROLS ?

HOW ARE VENOUS COMPLIANCE AND CENTRAL VENOUS PRESSURE AND THEIR ADJUSTING
MECHANISMS INFLUENCED BY PROLONGED SPACE FLIGHT ?

HOW IS CARDIAC FUNCTION AFFECTED BY LONG DURATION SPACE FLIGHT ?

WHAT ARE THE FACTORS OF SPACE FLIGHT WHICH CAUSE-CHANGES IN CIRCULATING BLOOD

VOLUME AND ITS DISTRIBUTION ? AT WHAT POINT AND UNDER WHAT CONDITIONS IS A NEW
EQUILIBRIUM ESTABLISHED ?

WHAT IS THE TIME COURSE OF CHANGES IN OVERALL FUNCTION AS DETERMINED BY
PROVOCATIVE TESTING ( TILT TABLE, LBNP ) ?

NASA HGQ MM69-599
9-11-69

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
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NOTES:

NASA FORM 682 (MAY 62)

% GPO ¢ 1966 OF—208-861

TOP HORIZONTAL

NUTRITION AND MUSCULOSKETAL FUNCTION

1

WHAT ARE THE ACTUAL CALORIC REQUIREMENTS AND THE VARIABLES IN CALORIC UTILIZATION

UNDER VARYING WORKLOADS AND UNDER VARYING CONFIGURATIONS OF SPACE SUIT CONSTRAINTS

IN LONG DURATION 'SPACE FLIGHT?

WHAT ARE THE SPACE FLIGHT FACTORS OR STRESS CONDITIONS WHICH MIGHT CHANGE
CALORIC, WATER, ELECTROLYTE OR MINERAL REQUIREMENTS?

- TO WHAT EXTENT DO THEY CHANGE THESE REQUIREMENTS?

BY WHAT PREDICTIVE OR MATHEMATIC FACTORS ARE ENERGY COSTS OF ACTIVITY IN SPACE
DIFFERENT FROM THOSE IN THE ONE -G ENVIRONMENT?

TO WHAT EXTENT IS GLUCOSE METABOLISM CHANGED BY SPACE FLIGHT CONDITIONS
(AS NOTED IN PROLONGED BED REST) ?

ARE VARIATIONS IN BODY MASS DURING SPACE FLIGHT WITHIN THE LIMITS TO BE EXPECTED

WITH ADEQUATE FOOD AND WATER INTAKE AND WORK SCHEDULES COMPARABLE WITH THE
EARTH ENVIRONMENT?

WHAT IS THE TIME COURSE AND DEGREE OF SKELETAL AND MUSCULAR CHANGES DUE TO

WEIGHTLESS FLIGHT? WHAT ARE THE RELATIVE INFLUENCES OF WEIGHTLESSNESS, RELATIVE
INACTIVITY, AND THE ATMOSPHERIC ENVIRONMENT?

WHAT ARE THE BEST PREVENTIVE OR RESTORATIVE TECHNIQUES AGAINST BONE AND
MUSCLE DETERIORATION DUE TO SPACE FLIGHT?

.WHL‘\T ARE THE EFFECTS OF LONG DURATION WEIGHTLESS FLIGHT ON WATER AND
ELECTROLYTE BALANCE?

NUMBER

mmee- 3998

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
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NOTES:

NASA FORM 682 (MAY 62)

* GPO : 1966 OF —208-861

—" ' NUMBER

TOP HORIZONTAL i }_)

BEHAVIORAL EFFECTS
L

WILL PERCEPTUAL EFFICIENCY BE AFFECTED BY SPACE FLIGHT CONDITIONS ?

WHAT CHANGES IN TIME AND / OR PATTERN OF ACTIVITY WILL MAKE PERFORMANGE
OF TASKS IN SPACE MOST EFFICIENT ? MOST COMFORTABLE FOR THE ASTRONAUT ?

WHAT CHANGES IN THE TOLERANCE LIMITS TO STRESS OCCUR OVER TIME IN THE

EXTENTED PERIODS OF WEIGHTLESSNESS ?

WHAT ARE OPTIMAL INFLIGHT AND EVA WORK-REST PERIODS BASED ON FACTORS OF
(A) FATIGUE, (B) ENERGY LOSS, (C) DISCOMFORT, AND OTHER STRESS INDICANTS ?

NASA HQ MM&9-6002
6-11-69

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
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MOTES:

NASA FORM 682 (MAY 62)

% GPO : 1966 OF—208-861

NUMBER

TOP HORIZONTAL

040~ 4ot

BEHAVIORAL EFFECTS

Il

WILL PERCEPTUAL EFFICIENCY BE AFFECT.ED BY SPACE FLIGHT CONDITIONS ?

WHAT CHANGES IN TIME AND / OR PATTERN OF ACTIVITY WILL MAKE PERFORMANCE
OF TASKS IN SPACE MOST EFFICIENT ? MOST COMFORTABLE FOR THE ASTRONAUT ?

WHAT CHANGES IN THE TOLERANCE LIMITS TO STRESS OCCUR OVER TIME IN THE
EXTENTED PERIODS OF WEIGHTLESSNESS ?

WHAT ARE OPTIMAL INFLIGHT AND EVA WORK-REST PERIODS BASED ON FACTORS OF
[A] FATIGUE, [B] ENERGY LOSS, (C) DISCOMFORT, AND OTHER STRESS INDICANTS ?

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

TVOILld3A dO1L



NUMBER

TOP HORIZONTAL

SKYLAB MEDICAL EXPERIMENTS PROGRAM (CONT'D)

NOTES:

MI50 - BEHAVIORAL EFFECTS
MISI - TIME AND MOTION STUDY

MI70 - PULMONARY FUNCTION AND ENERGY METABOL I SM AREA
MI7TI - METABOLIC ACTIVITY
MI72 - BODY MASS MEASUREMENT

MM-9/70

NASA FORM 682 (MAY 62) NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

* GPO : 1966 OF—208-861
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TOP HORIZONTAL

SKYLAB MEDICAL EXPERIMENTS PROGRAM

SoTs. MO70  NUTRITION ANE MUSCULOSKELETAL AREA
MO7i - MINERAL BALANCE

MO72 - BONE DENSITOMETRY (PRE-AND POST-FLIGHT
MO73 - BIOASSAY OF BODY FLUIDS

MO74 SPECIMEN MASS MEASUREMENT

M090 - CARDIOVASCULAR FUNCTIONING

MO LBNP [PRE AND POST FLIGHT

M3 VECTGRCARDIOCRAM

NASA FORM 682 (MAY 62) | NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

% GPO : 1966 OF—208-861
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NOTES:

NASA FORM 682 (MAY 62)

% GPO : 1966 OF—208-861

MM~ 7

NUMBER

TOP HORIZONTAL

SKYLAB MEDICAL EXPERIMENTS PROGRAM (CONT'D:

Mily HEMATOLOGY AND IMMUNCLOGY PROGRAM
MUt - CYTOGENETIC STURIES GF BLOOD (PRE-AND POST-FLIGHT]

MAN'S IMMUNITY - INVITRO ASPECTS {PRE-AND
POST-FLIGHT!

Mil3 - BLOOD VOL AND RED CELL LiFE SPAN {"RE-AND
POST-FLIGHT!

Miid RED BLOOD CELL METABOLISM PRE-AND POST-FLIGHT)

&Y

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
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NOTES:

NASA FORM 682 (MAY 62)

¥ GPO : 1966 OF—208-861
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NOTES:

NASA FORM 682 IMAY 62)

* GPO : 1966 OF —208-861

NUMBER
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NASA FORM 682 (MAY 62)
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NASA FORM 682 [MAY 62)

% GPO : 1966 OF—208-861
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