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BIOMEDICAL FACTORS IN WEIGHTLESS
‘OR ROTATING SPACE VEHICLES

ROTATING v

NONROTATING
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CARDIOVASCULAR:  NONE AT o
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RADIATION DOSIMETER ON HATCH




BIOMEDICAL FACTORS IN WEIGHTLESS
OR ROTATING SPACE VEHICLES (CONT)

VRN

ROTATING VEHICLE

NONE AT 1 0

NONE WiTH
STANDARD.
EXERCISES

NONROTATING

070R0s1S
STAE by
MHONINE

SPECIA
EXERcises







MERCURY BIOMEDICAL DATA SUMMARY

1 OBIECTIVE: TO ASSESS THE PHYSIOLOGICAL AND
PSYCHOLOGICAL EFFECTS OF SPACE FLIGHT ON THE
HUMAN ORGANISH

2 EXPERIMENTAL FORMAT, DICTATED. LARGELY BY
OPERATIONAL CONSTRAIRTS,
Al DESIGN SIPLICTTY
BI1GOAL GRS TRENGS INDEX I




GEMIN MEDCAL XPMONT M6
BONE  DEMINERALIZATION

esTasus ocsace
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EQUIPMENT  stavoiss xuay

WEIGHT . vouws

PROCEDURE . o st rr

LOCATION




GEMINI SPACECRAFT ENGINEERING MOCK-UP
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HUMAN OTOLITH FUNCTION

wie
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PURPOSE

EQUIPMENT

WEIGHT

PROCEDURE

LOCATION

1DENTIFY AND CAUIBRATE T
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oroTH FUNCTION
SPRCIL FIGHT GOGGS
KD POST FUGKT TT
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10K o ORTON W

SN ocas o ouNG
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CARDIOVASCULAR CONDITIONING.
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WEIGHT
PROCEDURE
LOCATION
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IN-FLIGHT MEDICAL EXPERIMENTS
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MSFEB APPROVED GEMINI MEDCAL XPERMENTS ScHEDILE




*"""APOLLO PORTABLE LIFE SUPPORT SYSTEM
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GEMINI MEDICAL EXPERIMENTS






EEG SIGNAL CONDITIONERS'




MSFEB APPROVED APOLLO MEDICAL
EXPERIMENTS ULE
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ALTERNATIVE FILTER PAPER TECHNIQUE

socvow




MASS MEASUREMENT DEVICE




RESPIRATION ANALYZER




PAROTID SECRETION COLLECTOR




MICRO ANALYTICAL SYSTEM

PN
\;‘;-,-a‘

Seer s

CE




INFRA-RED CARBON DIOXIDE ANALYZER




APOLLO APPLICATIONS LEM LAB MOCK-UP.
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SYSTEM




r MICROZONE ELECTROPHORESIS T




INFLIGHT BLOOD SAMPLING TECHNIQUE-







URINE FREEZER UNIT




FLTER PAPER TECHNIOUE
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TABLE VI. RED CELL MASS

PERCENTAGE CHANGE IN RED
CELE MASS IN EACH CREWMAN

APOLLO VIl =05 -94 =03
APOLLO VIl 23 =23 -40
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SPAMAG END PRODUCTS

OB O FOUR SIUDY CONTRACISTAND ORL 8EWG
1L UMY o PSS e of s i 18
STUDY.AND THERAPY OF PATHOLOGICA

12 KCORMNOATION, 108 1T STUBY iR
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@INFLIGHT DATA
o

@BASELINE DATA

ON BOARD RECORDING
POST FLIGHT DETERMINATIONS

SELECTION

CENTRIFUGE RUNS

SIMULATIONS

TRAINERS

PRESSURE CHAMBER RUNS

STRESS STUDIES

ROUTINE PHYSICAL EXAMINATIONS
GENERAL OBSERVATIONS

PRE FLIGHT DETERMINATIONS




BODY FUNCTIONS

Fewciomo [ ap—




SPAMAG RECOMMENDATIONS

1. LIFE SUPPORT
(CONTROLLED ENVIRONMENTAL FACTORS)

2. MEDICAL EXPERIMENTS
(UNCONTROLLED ENVIRONMENTAL FACTORS) *

3. ORL DECISIONS
(SPECIFICATIONS AND OPERATIONS)




LIFE SUPPORT FACTORS *

*1. ATMOSPHERE
25011
3.700D
4. WATER
5. WASTE

6. LIVING CONDITIONS
& STANDARDS

7. GROUP INTEGRITY
8. HAZARD PROTECTION
9. SAFETY MONITORING







LIST OF ORL DECISIONS- SPAMAG

BT y—|
[ o e o s




ORL EXPERIMENTS FORMULATION SCHEMA SPAMAG

(UNCONTROLLED ENVIRONMENTAL FACTORS) (VARABLES|

LIST OF EXPERIMENTS & EXPERINENTAL RECUIRENENTS 10
BE FORMULATED ACCORDING 10 THE FOLOWING SCHEN:

P B
i ‘

S O
BODLY FUNCTIONS |

EAPERINENTS
MEASURENENTS
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SUMMARY OF FLIGHT DATA
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MOASIRENONTS O TEDWLE
ENDOCRINE *

CUMGAL ENOCANE EVALLATON (0t TR, AN P
MASIEMENT OF PTUTARY ACTITY CRCULATHG ACTC URNARY AD,
0 SPECIC GAAVTY|

MEASIRENDNT OF THYROO KCTNTY P

o i e Kqm o —
MEASUREMENT OF AORDWAL CORTAL ACTNTY (URNARY 1 0K, 17 KETOSTERODS,
0 KooSTERONE)

S Ty . 1 s .
RSN O IIRONMA AT T CATOHL RS
SN
s 44t e, s e e e
e —
e s e e



ASURDHENT 10 T
un OVASWUR
1. ASSESSMENT:

GUNCAL CHROGVASCUAR EVALIATIN i 0RM, A0 P
BLOOD RESSURE MEASLRCHENT
WPLDENCE PREIMIGRAN SCE RESPRATIRT |

BODY TEMPERATIAE SEC“METABILC 10 MTRTIONA|
BUCTROCHOOGN

e ——

CAROUC OUTRUT MO A

URNARY CATICAOUMNES AOROL STTRODS ADH S “DROOCHNE'|
LD AND ELETROLTE BALAKCE SEE “METABELK A0 WTRTOWA)



SUMMARY CARDIOPULMONARY DATA MA-8

gven

SRELAUNCH

et

104 (ERECT]

FLGHTTIME, 9 WRS 12

ruuse PRESSURE
7 w7/
i
76 126/69
104
56 15UPINE) 12084
94170

WEIGHT LOSS. 44" 4 185

mnom

1o
ot

RESPRATION
RATE




MOASIROINTS M TESWIOUES
HEMATOLOGICAL
GENERAL:
LA EVALIATIN PO 10
CELLULAR CHANGES:
OF HEAE CELL OTANMCS 800D CELL COUNTSAND MORPHILOY]
RBE SURVNAL SOTOPE TAGGED RS, K FRAGUTY; ORECT BURIGI - 422
CHTOGENET STUDES LIMPHOCYTE KARYOTYOG - i1
BODY DEFENSES:
LENOCYTE MIBLTY PAGOCYTOSS)
MMUNOLIGCAL EYALLATION GLOBOLIN ELECROPYOREI; ANTIBODY TTRATION:
MEASUREMENT OF COMPLEWENT

HEMATOSIS:
CUMLATIN OF HEMOSTATC ECKANSHS BLEEDNG A CORGULATN TS,
ASSAY OF EEMENTS OF CLOTTING



MEASHENNTS AND TEOMANES
CARDIOVASCULAR (CONT'D]
2. PROVOCATIVE TESTING:
TR TARE RSPOASE PRE AND POST )
FITESS EVALUATON € AND POST UGHT

RISPONSE TO THERMAL CUANGE ORTHISTATE TOLERNCE A0
CUTAMEDUS 81000 Low,

RESPONSE 10 CAROT) BUOY STMULATN PROVOCATR AND ROMEDA
RESPONSE 10 IWALIGHT EXROSE (FROVEEATH AND REMEDA
RESPONSE 10 I FLGAT EXRGSE [FRVGEATE AND FEMEDAL)

3. COUNTERMEASURES:

RESPONSE 1O GCELSHE CufFs i
RESPONSE 10 ANTG SO PREAEENTRY
RESPONSE T0 ELASTC LEOTARD PR ENTRY




SUMMARY CARDIOPULMONARY DATA MA-9

51000 RESPIRATION
EVENT  puise PRESSURE RATE

PRELAUNCH 72 /79 9

oRBITAL ® ns/81 s

POSTFLIGHT 83 [SUPINEI  89/64
07HRs)  123(eRec  90/73
18 HRs) 58 (SUPINE) 9861
0 (ERECT)  94/68
HGHT Tt 34113 HeS
WEIGHT LOSS.
rostricHT rmmmus 99.4°F (ORAL)
HEMATOC
SUDECTIVE SYMpTOMS. OzZiN
* SULIECT UNDER RESIDUAL EFFECTS OF Mo
DAMPHETAMINE SULFATE




MASIREMNTS 10 TEOWOLES
MICROBIOLOGICAL

(CLINICAL EXAMINATION (Hx FORM, AND Py
'ASSESSMENT OF CHANGES IN MICROBIOLOGICAL ECOLOGY AMONG
FLIGHT CREW MEMBERS [CULTURES OF NOSE, THROAT, G TRACT,
SKIN; COUGH PLATES; CULTURES OF CABIN AND SUIT ECS|



MEASUREHENTS MK TECHNUES
ATORY

CUMCGALRESPRATORY EYALUATION s FORM, A P
UMM

LUNG CAPACTS AND AEATH OLDG T
WO OF BREATHIG

+ LUNG compLNGE

« o oW RaTE

+ ARWAY RESISTANCE

* MATINOM IWSPIRATORY 10 EXPRATORY PRESSURES.
CLEARANCE OF IERT AS (o R oy
MEASUREMENT O RESPRATORYGAS EXOHANGE

+ 02 40 GOy W EXPIRED AR

+ ARTERIAL (08 CAPLLARY) 0 MO GO, CONTET AND P

IS EVALATON PR AND POSTAUGHT SEE "CAROOVASGUAAR |



IN-FLIGHT EXERCISE EXPERIMENT MA-9
(CALIBRATED WORKLOAD)

PREFLIGHT FLIGHT
5 DETERMINATIONS) | (2 DETERMINATIONS)
[TWEAN | MEAN | MEAN AN
HEART | BLOOD | HEART | BLOOD
RATE | PRESSURE | RATE | PRESSURE
PREWORK 7 104/81 3 W
WORK ns - 131 —
| rostwork | 85 7 106 124/95
L




MA-9 MEDICAL DATA
« TENPERATURE, ORAL

« RESPIRATION
+ BLOOD PRESSURE
- voice

ELEVISION

+HOTION PICTURES OF ASTRONAIT
©Shit v camwo
+ SUIT OUTLET AND CABIN TEMPERATURES
* 1000 CHEmISTRES

URINE
LCIUM - ROUTINE URINALYSIS
oot - SoDIu
 PiospioRUS - POTASSIUM
-5 - CALCIUM

- CHLORIDE

- TOTAL PROTEIN

- PO
R




MEASIREHENTS MND TEEHOUES
METABOLIC AND NUTRITIONAL
TUMCAL METARCL 440 NUTRTIONAL VALUATON e FoRN, AND x|
DETERMIATION OF LEAN BCOY MASS (00Y MASS A0 3001 VoLME
MEASUIEMENT OF CORE 10 SKN TENERATIRES

MUSCULAR STATUS:

MEASUREMENTOF MUSCLE S MK STRENGTH

MEASUREMENT F MUSCULAR EFFCENCY 81000 LACTCACD:

[ ———

GENERAL:

TG
i TON RE. AND POST UGH SE “CARDOVASCULAT|
MINERAL METABOLISM AND SKELETAL STATUS:
RILTE BALANE (NCLUGING URNALYSES FOR STONE PRECURSRS|
NTLGHT BONE DENSITY INCLUDNG SERUM ALUALINE PHOSPRATASE)
PRE IO ST LGHT BONE DNSITOMETRY (5,




oar s e s



MA-9 MEDICAL DATA
(coNTINUED)

RETINAL PHOTOGRAPHS PRE- AND POST FLIGHT
*RADIOLOGI CAL MEASUREMENT
- FILM BADGES AND THERMO-LUMINESCENT DETECTORS
NAUT
- IONIZATION CHAMBER INSIDE HATCH
- EMULSION PACKS ABOUT CABIN
- GEIGER-MUELLER CHAMBERS (2) IN

«SPECIAL TESTS
- INFLIGHT EXERCISE - BUNGEE
- PRE- AND vosmvcmmrum e winy




G —————
WSS 00 TEowauts
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PROPOSED MEDICAL AND BEHAVIORAL MEASUREMENTS
FOR APOLLO APPLICATIONS PROGRAM

FUNCTIONAL AREA : cxpachiexpcnwe o7
EXPERIMENTAL 1. OETENANE O QUMNTIATE TV OCCIRRDIE OF
OBIECTIVES ANY CHANES I ENDDCRNE A0 NELRGONOOCRNE
FunTon
2 DETERMIE MECKINSHS WHCH MEDUTE Y
OBSERVD OMANES.

CANDIOATE EQUIPMENT:
W
+STAROMD CUNCAL 100 LISORATORY TECHNOLES
*STNOMRD STORIGE TEDWEES

S
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PROPOSED MEDICAL AND BEHAVIORAL MEASUREMENTS
FOR APOLLO APPLICATIONS PROGRAM
FUNCTIONAL AREA NEURDLOGALXPERMENTS 0101 AND 102

EXPERMENTAL 1, VAUATE DUMGES I SORSTIVTY OF
ORECTIVES OTOUTH MECKANSH
2 UVESTIATE THE OCILOGRAYE RUUSON

CMOOATE ElPHET

ooty




HUMAN PPERFORMANCE MEASUREMENTS
MEASUREMENT ETHOD
‘SENSORY-PERCEPTUAL

ATTENTIONAUDITORY
VISOUPTERNS WATGHNG ON ORT DISPLAY
VISON-READING HENSONORT
KNESTHESISOSTION OYSTICK AMNG-CRT
KNESTHESISTRACANG JOYSTICKVISUAL GRT TAROET
KNESTHESIS-DVMAMC LMD PUSTION-TIHE & CANERA RECORONG
VESTIULARLIEAR DETECTON OF THRESHOLD
VESTIULARAKGULIR o
CRENTATONTEMPORAL FILLED/UNFLLED THE ESTMATES
ORENTATIONPOSTION SITUNTIONALCAMERA RECORDING
ORENTATIONLOCATION SITUATIONAL CAMERA RECORDING






mssnmmunmmumstmvs
APOLLO APPLICATIONS PROGRAM
FUNCTIONAL AREA : HEMATOLOGON.EXPERWENTS 01, 015, MO 020

EXPERIMENTAL 1. DETEMNE HEMATOLOGCAL CELULAR CHNGES
OBIECTIVES 2 ASSESS CANGES I IMUNLOGEAL SYSTEM MO
LEKOCYTE FUACTON

2 DETERMNE BLOGD CONGULITIN 10 KEMISTASS
owes

‘CANDIDATE EQUIPMENT:
-
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PROPOSED MEDICAL AND BEHAVIORAL MEASUREMENTS
FOR APOLLO APPLICATIONS PROGRAM

FUNCTIONAL AREA ©  CARDOVASCULAR EXPERMENTS 01, 004, 005, G108,
oo, 008

EXPERIMENTAL  © 1, AssessuenT
ol A GORRAL CARDOVASCULAR STATUS
B STATUS OF MYOCARDUN
. STATUS O VENDUS AND ARTERAL ITEGRITY
0. STATUS OF 800V FLUD DISTRBUTION
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PPROPOSED MEDICAL AND BEHAVIORAL MEASUREMENTS
FOR APOLLO APPLICATIONS PROGRAM

FUNCTIONAL AREA. : WCROBOLOBCAL DOERMENT 0121

EXPERMENTAL 1. DETERMRC CAAMGES I BACTERAL ECOL08Y
OBIECTIVES ROER ACTUAL SPACE FUGHT COROMORS
‘CANDIDATE EQUIPMENT:

+STAROMD BACTEROLOGE TECHUES
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PROPOSED MEDICAL AND BEHAVIORAL MEASUREMENTS
FOR APOLLO APPLICATIONS PROGRAM (CONT'D|

2 ProvouaTve TESTOG: 2 commmaasss
U7 ThE st
. s -
(L & PETC CUTS LN
¢ oot ;.
o e
£ CARTO SHUS STMULITON £ SUPPRTING Mo
CANDIDATE EQUIPNENT:

© NN AT 2D
1, 0 DTN S0
R ——r——

< Pt Tomos




HUMAN PERFORMANCE MEASUREMENTS
MEASUREMENT METHOD
PSYCHOMOTOR
INE MOTOR MANPULATION oL AT
N MOTORDEXTERTY FGER DEXTERTY W SWTCH
N MTORPOSTIONG ST A
PN MOTOR STEADIES DT M0 WO STEADRESS
GROSS MOTOR LOCOMOTON SOARNG.CAMERS RECORONG
GR0SS MOTOR OETERTY PRESSURE SUT.00M 00 0OF-TIE
00 CANERA HETRDNG

OIS PROcESS PRSI o1 oS0

Tkt

CONTMUOUS. PROCESSCOMPDRSATORY AT DXSPLY/CONTRL
ek

DISCRETE PROCESS-SHPLE REACTIN  VISUAL REACTION

R,




GAS CHROMATOGRAPH
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PROPOSED MEDICAL AND BEHAVIORAL MEASUREMENTS
FOR APOLLO APPLICATIONS PROGRAM

FUNCTIONAL AREA RESPRATORY EXPERMENTS 0108 40 010

EXPERIMENTAL 1. MEASIAE POLYOUARY CAPACITS AND LUNG WLIMES
OBJECTT 2 DETERMNE STATUS OF POLNOWARY GAS DXOWANGE

CANDIDATE EQUIPMENT:
iz M
PILHONARY CUNGAL AND RESEARCH EDIPMENT
<TG S DR EORS
- STANOARD STORAGE TE
I e i, soTen




HUMAN PERFORMANCE MEASUREMENTS (CONT'D]

DISCRETE PROCESSCOMPLE RACTION~ ISUAL AT S0MAS
DSCACTE PROCISSCOMPLEX SEUDNE  SYATIETC OPLRATINAL TASK

VAL SAL oRrT MowTomG
ATTEmOnS WAk LTS

PROBLI SOLONG COMPUTATON o pestTATON

PROBLE SLYNG STHBOLE WOCTE CATESRZATON
PROBLE SOLING DABNISTC T TROULESHOTING
LUK 10 NEMORY-SHORT T APHANOMERE PRESENTATION
MMRYAONG TERM oPeRATONAL PROcEDURES
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PPROPOSED MEDICAL AND BEHAVIORAL MEASUREMENTS
FOR APOLLO APPLICATIONS PROGRAM
FUNCTIONAL AREA: METASOLC A0 MTRTIONA. DXPLRMETS 01,
o2, 013,014, A0 015

EXPERIMENTAL T ETECTS OO MUSCLE WSS A STROGTH
GRECTIES. 2 ki oricrs ok i

‘CANDIDATE EQUIPMENT:
o AL AT A 2
SToOM TORY TEDORES
+STANOARD STORAGE
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PPROPOSED MEDICAL AND BEKAVIORAL MEASUREMENTS
FOR APOLLO APPLICATIONS PROGRAM

FUNCTIONAL AREA ©  BEMAVORALEXPERMENTS €20, 0202 MV €200
EXPERMENTAL  © 1. EVALATE SORSORYPERCEPTUAL PROCESSES

OBIECTIVES 2 EYALUATE PSYCHGMOTOR FUKCTIONNG
3 EVALUATE WOHER MENTAL PROCLSSES

CANDIDATE EQUIPMENT:




GEMIN) MEDICAL EXPERINENTS SCHEDULE
gy 1




THROUGH GEMINI 5
[MAXINUM DURATION 8 DAYS)
+ DEHYORATION
* DECREASED §LOOD VOLUME

* DIMINISHED TILT TABLE TOLERANCE
UP TO 36 HOURS POST-FLIGHT]

+ ALTERED SLEEP PATTERNS IN-FLIGHT
[WITH LATER RETURN TO NORMAL - GEMINI 5

+ NO DEGRADATION OF OPERATIONAL PERFORMANCE.
« PHYSIOLOGICAL STATUS RETURNED TO NORMAL WITHIN
ONE WEEK




POTENTIAL MEDICAL PROBLEM AREAS
AS VIEWED PRE-GEMINI

ORIGINOF EVIDENCE.GEMIW APPROACHES

L2 B3 WO P, M3, W 8 W
WATER BALANCE (OEHYORATION] 1.2, 1.3
SKELETAL 2
MUSCULAR e
OTHER IMPORTANT QUESTIONS

SLEEP AND DIURNAL RHYTHNS.
VSUAL

MERCURY FUIGHTS 3 RUSSIAW FLGHT DATH .,
2 GHOUND BASED DATA 0. MEDIGAL OPERATIONS 70




EXPECTED TIME COURSE IF SYMFTOMS
ELOP IN WEIGHTLESSNESS
“ VS 9 HES 2485 4 18314 DAYS3 HONTHS
NAUSEA AR MoV
ABYRNTHINE
DISTURBANCE

ocesvewssr  —<[TD00mED
sowontoemmaton e
sz 8 ouRAL

A RN

crcuToRy

et

MUSCLE & BONE
ATROPHY




BONE DEMINERALIZATION EXPERIMENT (M-6)
By PRELIMINARY FINDINGS
GEMINI 4 AND §

RAWONTA: GEIN &[4 DAYS] 05 CALCIS ANO FIFTH FINGER X RAYS 07 80T
KETRONAUTS SHOW DIMINISHED POST FLIGHT X RAY DENSITY
GEMIN S 8 DAYS) - QUANTITATIVE CHANGES SAME AS GEMINI
N ONE STRTNAUT: GREATER N OTHER.

SRODLES: OATA VERY PRELIMINARY REPETITION REQUIRED PRTERABLY WITK
SIMOLTANEOUS CALCIUM BALANCE STLOY FOR ESTABLISHMENT OF
STATSTICAL VALIDITY A

o conison: sl stumao ocens spct o

PIOXNATLY AS VTCPATER. NO PAACTICAL PRGBL 4§

FUTURE PLANS: WILL BE REPEATED ON GEMINI 7N CONINCTION WITH CALGIUM|
BALANCE STUDY




MEDICAL OPERATIONS FLIGHT DATA

L PRE AND POST-FLIGHT
sougee awones
- PHYSICAL EXAMINATION oeroRATION
- BRIEFNG & OEBRIEFNG PERFORMANCE NORI
RONGER N i F000
INGREASED ENERGY | GEMIN 4 |
« ROUTIN BLODD & URINE OENYORATION ONLY
AWALYSIS
- T ThaLe DININISHED TOLERANCE
- 30y s msruuTon
TOTAL B0DY
31000 VoLUNE - DEcREASED
DECREASED
DECREASED
« VENOUS COMPLIA oMINISHED

o
RTESIOUAR REACTIVITY NOTMERSURED e mes




T SPACEFLIGHT MEDICAL INFORMATION REQUIRED
* EFEDTS O HUMAN UACTONS
AND TIME COURSE.
« MECHANISMS INVOLVED
« PREDICTIVE MEANS

* CORRECTIVE MEANS







IN-FLIGHT EXERCISE EXPERIMENT (M-3]
PRELIMINARY FINDINGS
GEMINI 4 AND 5

VASCULAR RESPONSES TO EXERCISE

couparaTive casoin
FLGHT/FUGHT
TME couRs
GEMING 4 4 DAYS) T WO SIGNIFICANT
S0TH ASTRONAUTS| cHANGE
GO S 8 0 | wo siowrcant NO SIGNIFIEANT
[ S EANGE

S0TH ASTRONAUTS)
PROSLEMS: EXERCISER USED A LIB BEGAUSE OF ASTRONAUT DESIRE
FOR EXERCISE

TENTATIVE CONCLUSIONS: NO CHANGE IX CARDIOVASCULAR RESPONSE T
EAEREISE DISEERNISLE I MISSIONS UP 10 § DAYS

T4 8E REPEATED OK GEMINI 7

FUTORE PLANS:




THROUGH
(MAXIMUM mmmnn x DAYS)

GEMINI OPERATIONAL MEnIEAL FINDINGS
I 5

+ DEHYDRATION
+ DECREASED RLOOD VOLUME

* DIMINISHED TILT TABLE TOLERANCE
UP TO 36 HOURS POST-FLIGHT)

+ ALTERED SLEEP PATTERNS IN-FLIGHT
[WITH LATER RETURN TO NORMAL - GEMIN| 5)

* NO DEGRADATION OF OPERATIONAL PERFORMANCE
+ PHYSIOLOGICAL STATUS RETURNED TO NORMAL WITHIN
ONE WEEK




%' MEDICAL OPERATIONS FLIGHT DATA

IN-FLIGHT

SOURCE.
-eco.

| RESPIRATION
|-8L00D PRESSURE
- TEMPERATURE

- ViCE CONTACT

FINDINGS
ARRHYTHMIAS

KO SIGNIFICANT CHANGE
SUGHT DECREASE
SUGHT ELEVATION

NO ABNORMALITIES IN ALERTNESS OR
COGNITION-EASE OF FATIGUE ON GEMINI
4 ATTRIBUTED TO UNSATISFACTORY

W-R-S CYCLES. CORRECTED ON GEMINI 5.




CARDIOVASCULAR CONOITIONING EXPERIMENT (W-)
N PRELIMINARY FINDINGS
3 NI 5

o CQUIPWENT FAILURE AT 52 HOURS. 26 MINVTES 62T

¢ COMPARATIVERESPONSES 0F EXPERINENTAL WITH CONTROL ILT:

WALIGHT
‘51000 pREssuRE NOSIGNIFICANT DIFFERENCE
NO SIGNIFICANT DIFFERENCE
EXERCISE RESPONSES . ND SIMFICANY IFFERENGE
PHOND-ECE DATA REDUCTION I PROCESS|
« posTFUGHT
LT RESPONSE Less ouavee
51000 voLomE LESS CHANGE
PLASHA VOLUME LESS CHANGE
R MASS Shwe
VENOUS COMPLIANGE " L£SS CHANGE

 CONCLUSIONS: REQUIREMENTS FOR MODERATE TECHNICAL CHANGES ASCERTAINED
« FUTURE PLANS: T0 BE REPEATED ON GEMINI 7




GEMINI MEDICAL EXPERIMENTS

M-1 CARDIOVASCULAR CONDITIONING
M-3 INFLIGHT EXERCISER

* M-4 INFLIGHT PHONOCARDIOGRAM

M-5 BIOASSAYS BODY FLUIDS
M-6 BONE DEMINERALIZATION
M-7 CALCIUM BALANCE STUDY
M-8 INFLIGHT SLEEP ANALYSIS
M-9 HUMAN OTOLITH FUNCTION




Pr—
SIGNIFICANCE OF MEDICAL DATA

THROUGH GEMINI-5

- SIGMIFICANT T0 14 DAY AND LUNAR LANDING WISSIONS
- SIGNIFICANT T0.14 DAY AND LUKAR LANDING WISSION
- SIGNIFICANT 0 PROLONGED EARTH ORBITAL MISSION

SIGNIFICANT T0 ORL PLANNING

~SIGNIFIEANT T0 LONG TERM MISSION PLANNING AN
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