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' The National Aeronautics and Space Administration has been in-
volved for many years in'a relentless search for answers to the many .

problems which are encountered as man projects ‘himself into space.

The problem of 1mmob11ity during space ﬂlghts has long been
_under con51derat10n ‘with bed rest studies as conducted 1n the Texas
Woman s 'Univers1ty»serving.,a‘s, a usefulmeansvof obtaining informati_on '

concerning the,‘effects of imrnobiliZation upon the human body . .

“This particular study 1ncorporates the use of Ca47 in conjunction
With immobilization . The aspect of thlS study Wthh W111 be covered 1n
thlS report is-b the relationship of the levels of urinary creatine and cre-
atinine excretions of the. fiye experlmental subJects to the1r body Weight:

and total nitrogen output both urmary and. fecal

, The n'utritiona‘lfanvd biodhemical a'.spe_cts of pa s.t.studies have.‘ -
served a's“ guideline’sffor present and future studies .A Past studies have
shown increased urinary creatine and nitrogen excretion during perio'ds" ‘
of 1mmobilizat10n . Weight also is lost durlng 1mrnob111ty. Be51des in- G

act1V1ty ,‘ stress has been indlcated as a contributing factor to the meta- :

. bolic changes occurrmg under a departure from the normal routine .



o fit;iS-h’oped that t}je'.in'fdrma‘tibn‘contaihéd'in'this thesis may ,b‘e‘_"f‘, ;,

‘of some value in f\ituife investigatio'ris‘;



Crea tine 1s ‘found ‘in'-sma.ll‘amounts in the urlne of ‘normaladu'lts','
although it occurs in larger amounts in the urlne of children and pregnant‘
women o It formerly was beheved that normal adult males excreted no

reatlne 1n thelr ‘urme bnt it has been shown by W11der and Morguhs
(50) -and by Albanese a‘nd Wangerin (1) that a smallrcreatine excretion is

normal for healthy adnlt,rnales .

Studies by Taylor and Cheu' (42) demonstrate a small variable

Creatine excretion for young males 20 to 24 years of age.

C‘reatine is thought to_constitute ahout‘si.x per cent of the total
creatine-creatin’ine:output," or aborit 6’0,-’150 mg. per'day in males. -
Most women .‘encrete_aboutj twiceas much as’males . and they excrete it
rnore regularly. '}In' abont_ 20 perfcent 'of .fenlales ' the creatine excretion
doevs not e:v;ceed that of the males . .l'l)urin‘g_preg:na ncéf and’ for two or’ ,
thr‘ee'wee_‘ks post"oarturn: creatin‘e.‘i‘s fountl :lnigreater amounts' than nors

"mal. Infants and ‘chil_dren excrete creatine in large amounts in the.urine.

Over a four-year perlod Clark 'I'hompson Beck and Iacobson

(11) obser'ved 100 normal ch11dren between three and 18 years of age.»




| They o - excretlon Aexceede‘d creatimne elimlnatlon at
' three years of age' but from that point it beglns to decrease gradually, :
wlth a "‘wide vartance 1n the }-elimmatmn‘ by 1ndividua1"ch11dren. ‘The ob- ”
vious'bekplana_t'ion "tor‘ -the:'largert‘;a'mOunts o‘f creatine_ eXcreted by ‘ohild'r'evn‘
and. womenis'base_d '-on"thejfact ‘lthat n1uscular efficieney'is involved in
‘the conversion of creatine to creatinine . The l.imrnature muscl_es of |

‘children‘ and' n.ew‘ly'”forrned'tnuscle tissue of pregnant women are not’

capable of optimum efficiency.

Creatinine; nex_t to 'urea; is the most abundant nitrogen—eontain- :
ing cOmp'ound“in human urine. 'The excretion level is measured in terms
of a 24—hour:sarnple“; 'k 'iCreatinine"ooefficient "is.a term applied to the. o
dail‘y excretion of creatinine,expressed in,mg. per kg. of body weight.
Normal values for men are 20- 26 mg per kllogram of body welght per
24 hours, for women 14-22. mg per kllogram of body weight is excreted
per 24 hours .‘: These values also‘rnay be expressed in re_lat1on to helght
'acoording to Cantarow and Truntper (7). Accordin‘g to Arroyaye (tl) de-‘
creases 1n muscle mass”are proport1onately larger and their est1mat10n
mor‘e bsen51t1ve than decreases in body welght and body helght The
expression "mg. -of creatinlne in 24 hr. per cm. of body ht." is to be :
preferred over that of | "pevrﬁkgr’of body wt. ", smce 'varlation .in:‘_’fat-__ =

depots do not 'a‘fffect:th‘e .



comrnon that urinary creatlnme . :

_ | remalned falrly constant and Was a good mdlcatlon of the accuracy” of a
24-hour urine collect1on (19) (2 0) The current 'concept', however ,.: is. A' |
that‘constancy is dependent upon the 1ndtv1dual Thls idea Was suh- e
stantlated.byﬂa study. of 18 men and‘women from 19'to 45 years of a'g‘e
.Wthh was reported by Ve:tergard and I.everett (45) .lllbanese-and Wan- 7
gerln (1) conducted an 1nvestlgatlon on 30 normal males which’ showed an

| .individual 2‘4—houlrr total'creatinine variation of 10 to 25 per cent. Chow
et al (9) harveﬂ .s.upnorted thevconcept-that creatinine excretion ls as vari- |

able as that of other urinarykc::ompon‘ents .

The amount of creatinine eliminated varies chiefly with the Weight
of the individual, unless he is obese. This ’is to say that it is related.
to the muscular mass. A round number for the daily excretion is approx-

imately 1.5 gms.

" The prevalentfeeling i.s._thatbexcels sive die‘aary__protein has lit_tle s
or no"influence onkthe»amount of eXcretlon of creatine and creatinine (6)
(17).. Ina s’tndyvconsiderim}_:‘; amino acid requirements of children (3.3)", '
a change in ulenaryACreatinine eXcretion Was notlced when dieta_rﬁr ad— ‘

justments were made.

Murlin,"Haj‘(e’s K and:]ohnsQn (32) conducted a study on_the cor-

relation etWeen the‘ T il.va'lue of 'protein and the amount of e



'créat'in‘i‘he-: - | ' . ‘. a poor proteinintake,theamountofmtrogen
appearih:g:ini_"c’l.ie urmels éfeaféf‘; ‘ahd." thei‘éforé s ‘t‘he'.c;.rea"tihin@-:f protein |
of the total’ nitr'Qg‘enconisti-’r’:ﬁtes,a small peric“en{age.-‘ '

‘ ‘; Hobson(24)found51gn1ﬁcant creatinuriélin the case of“aydult‘ ‘
- male athletes in traininé on a high'cafbohydxate'diet. ’,'Pi'nk'e.lste;ln' (16)
fed six yovur'xg' men liduid and‘skoli.d diets of 1 gm ‘pr’;ate‘vin" per kg. body
weight. Urinary and feca‘l nit-rogen;‘and fcbtalcreatininé‘were 'méas'ured;
Thezfe Was ﬁo méasurable_ effect of the consi;stency of t‘he-diet'c.m the
utilizafion of dieié'ary nitrogen. ‘The_se r,es’ults support the use of liquid |

diets in nitrogen balance experiments in man.

Giving supplémeﬁts of arginine and. glycine to children with )
kwashiorkor caﬁsed aAn increase in‘the serum levels of creatine and cre--
bati_ne and creatin:"mel,._ accordi’ng to Srikantia et al (39). These changes, |
_ hoWevez_*, were not v‘ass>oci.a‘ted with parallel increases in urinary cfeati- :

nine. .

Ina ls;mc;nth‘_ perioa, 'tl;vejaddi'tion of extra calcium to the diet
‘of school chiidreh had no f-avorablkle effect on the érthh rate or muscular _
develbopmre»-nt. The avéré ge a mount of ca lcium 'per"gfar-n of_ crebat‘i’n'ine cor-
respoﬁdéd with_the ém‘o-uht‘ of -c:a’lc‘i‘grn‘in the diet (2“9_’)_’. v'I;h:.is ob‘ser\‘réticv)vn _»
thu:s‘ supbd;tsﬁ :the reéommendéfcior} ;'of this index as a mea.su're for tl'Ale“

‘calcium intake.



o »[‘The' tine ' N body is deri‘yle‘d":, 1n part, frmeCfe‘a:",yf"f-i
tine i#'the‘ diet. Dietary creatine does not normally appear either as’
extra creatinine or creatine in the urine. Itapparently is incorporated - |

into the body's Suppiy of cfeatihe o

 Bleiler (6) found that the body synthesizes creatine in amounts
nece_ssafy to meet metabolic needs Whenrstu:dying” subjects on adeqUéte '
protein but creatine-free diets. Walker (47) suggests that body syn;-~ '

thesis of creatine is governed by the muscle-content of phospho-creatine.

Harding‘a_nd Gaebléi' (22) have ’féund fﬁe creatine éxérétion 'fo. :
fluctuate with the aibetary protein.; | They. found that growing dogs on'av )
high protein diefc- havdl»an incréa se .in creéﬁ.ne‘production . The maxi_mufn |
creafin‘é p‘roductioﬁ palra 11e1>ed‘thAe iha‘ximum positive nitrogen ba lancé‘. .
When the nitrdge‘nin'_cake was stai)ili_zéd , an inverse relationship éxisted

between creatine excretion and positive nitrogen balance.

Scriméha_wi (36) states fhat“there is a level of protein intake for -
each individual at which he ﬁot:o'nl;f is in ﬁitrogeri equilibrium, but hlS
lean body mass is attra desirable maxirpum. .If t.he'.-diet 'contéins 'too'mvucl'.l‘
: protein;,hjrpertrophy of the l;iVe'r andv kidney.dévelgp.s due to the.f_leéessity
of excreting exkc'evs"_sés of :Ii\itrlcjgen.~ma-te:i'alv. VIndividual variation from’s_-et'
standérds\A'rillvlqcc‘:uif:_dﬁg. to.‘d:‘i_fferenqes in digestion ahd absomﬁbn.

Reciuirementé vary i ' ‘ P pathqlcgical_ and psychological



status as well as ‘with the influence of the activity in which the individu-

al‘.is‘engagedy‘.' ‘Nitrogen'is lost}‘in"sweating‘and this must be considered.

Thé f-actvftrv;a"‘c;ling‘;éstioﬁ" of a kgram or so of crea"t'ine' dée!é no‘tt nor-
mailyvleac‘llu té an& change 1n ﬁri'nary crea'tinine §r creati’nev..is\ u's‘,‘ed clini-~
cally i’n'the h'so'-c'ajlle‘c‘i breétine tolérance test.. Ih fhis test., a 24—1;10ur _
_éample; follpwing.the,_inggstion olf"a.'sta.ndard'd'oé:e of dreatine hydréte;
is mea svured’ for ﬂﬁrinarycfeatine exéretion, Normally adult"rmales'ex-v

crejt‘c‘a 20 pei" cent and females ,»-‘-30':per cent .6_fé test dose (7).
EFFECT QF STRESS

S‘crim.sha-W’ (37) found the kc'r‘eatinine éx‘cré:tion of 26,cc.>.,11e'ge, N
males increa_gedd during é;{amiﬁatiori periods . This ‘i_s interpreted as be-v
ing relatedt‘o thé_.psychologicél stress of this period. Swar_tzvandehield.s
(40) conduc£edé similar'teJSt With medical students . ‘Arise in urina'ry

creatinine again was noted.

, Waldféﬁ '(46)’cor-1ducted ra s‘tud_y on 11;Y.fema1es undergoing exami-
'iﬁatiéns Créatiﬁine" excretior}v'w_as sigﬁificantly higher ‘during this period
than normally. : Streé s may afferct'. 1.nu'sc1ev éontr'a_ct‘ion thus caqsing in-
Créases iﬁ urinary éréa.tinir‘lev,Av o |

: Crebc':altikn‘t.lriafjis_ t:h‘eiccinditiOn. exis)t_ing whqﬁ the. excr’eti’or‘l.of ’c're-‘v

atine is si'gﬁiﬁcanf".f'l‘he” outpiit of creatine is greater during starvation,



ca rbohx;ciraté ‘_'cziyepf‘i.va' tibﬁ ,";dvjiabété' s, muscular dyé trophy, h}yperth}:k"rdid;—’f ?
ism, fevers; and ma_lnu‘tz".ibtiOnv’.' ,"In’all of these kcond'iytionﬂs thére isan
increased caj:.a‘bdlyis.‘mk_’ eki‘thic-a‘f of mus.cuIa,r tissue or ‘of‘ti.ssge préteiﬁs in.
g‘enéral. :Cre’avtlinAe' elibmina‘ti"o'n aiép l‘lis'greatly i.ncreased in rheﬁmato.id

arthritis (28). - - L .

Very littlei ‘th‘a:t 'isv i‘ﬁiportant‘is knoWn regarding the excretion éf'
Creatinine underrkpa thological conditions.. The creatinine contenvt Qf bt‘he .
urine is s’éid to b.ev increased in conditions a‘ss’ocia-ted ,wifch incréased
tissue catab‘o‘lyiémﬁ, such as fever. Tﬁe output of creatinine is dedreased_
in d.isorders éssbciated with muscular a_tfoéhy and fn'uscula; w‘eavkn'éss

(34). Creatinine is an index of the gravity of chronic nephritis (28). '

Dreyfus (15) observed an increase in serum enzyme, creatinine -
kinase, to be the major biochemical symptom in progressive muscular -
dystrophy. Creatinine kinase is present in high amoﬁnts only in skeletal

muscle, heart, and brain.

! Cvreaitin'uria is common in hﬁfperthyrbidi.sm (4_'8) (43); Thi‘k‘s has
been demonstrated by the .ihjéc_ﬁtion of th§;roxine in rabbits _"‘(48). .. IDW
levéls of :cre_atine and pho‘:skpAhb-creétine in the muscles wére‘meééured. :
It is the ¢onc1usion of Fi."cc'h. (18) from studies using cl4 1abeled cre_atiﬁe
that there 1s a b}ock in '_thé ér{tﬁ ch creatine into skeletai musgl_es in‘.' .

subjects ,Su'ffering from hypértthoidism .



10

. ._In' p.étvieﬁ‘t:s; sufferlng from Graves' d‘is:e‘aisé,/.it. 'ha‘s.'be;fen 'révbo‘rtéd_"f
tﬁé't-t}';ere‘ is ‘c;reétinu‘ria an“d‘ vd:i‘mi;ﬁi‘s‘hed‘crbea‘tline t'oiéranée (35") (38). .

' vIvt };as".béen ,khbwn ,‘for_ fnany &ears ‘thét‘disuse bf‘musclés leadvs‘
‘c‘o.atrop}iy..?As“muscle contraction "is direétly feéponsiblé for the releaseA
6f c;eafine énd creétinine , the knowledge of weig}hﬂessness in 'spacev
has led to mahy \st.udies :involving'the in_ac;tivation of bed‘rest. o %

Althéugh béd rest is nec;eslsafy for convalescence in many dlS"
eases, the a.dv.ersé‘ éffecits must be 'regocjﬁized . Circulatory efficienéy.
- is ivml‘aaire‘d b'y'weakened ﬁlUScles thereby affectir_ig the nutrition of the
bod&. |

<

In a study of} four Ijieavlthy young,rAnaleévimmobilized t"or» six to
se{ien weeks bybthe use_’ofbivaiivecasfs extehding from the toes to the .
umbilicus . Dietrick, Whedbln”, and 'Shon" (14) made several obs_ervations. .
There was a ’coﬁs“céhcy in urinary crea}tini-ne ehxcr_etion throughout the
‘study and a day by day fluctuatign in creatine eﬁ{cretion. There was a
 decrease in metabolic- ra'fcé ' nitfogén content of the body, a'nd“bone cal-
~cium. There was pfogres_siﬁe 'r‘edﬁl'c'tio:ii'in créétine tolerance. The use
of an osbiliatin_g l-ged'virn a léter study c‘or;ductéd By the same reseafch
workers (49) showe‘d that this»»li:n.iiite}d:_sb't.imulatign gréatly impro_ved»the

- metabolic findin‘gsi.vl - T |



Significantly ‘hnigher amounts of urinary creatine during bed rest
than before or after bed rest were’ the results noted ina study conducted R
‘by I-Ieilskov and Schonheyder (23) Research conducted at Texas Wom-
an s Univer51ty is 1n agreement w1th these findings (8) (10) (25) (26)

(44) .

Cuthbertson ‘(.1-3).' immobilizedfeight"subjec’ts‘ in varying degrees, '
and foundthat the urinary'.creatinine,excretion was fairly cons"@nt-.’ |
There was ‘an inorease however,‘ 1n urinary nitrogen . Forty- eight young
men were studied while yvorking in flight simulators for 12 hours . This

study did not _indicate significantvvariations in creatinine excretion (21).

Metabolic studie's were performed on 44_hea1thy men before and
during bed rest«a’t.ground level or at simulated altitudes of 10,000 or
12, OOYO,feet. The addition of 12 000 feet in simulated. altitude 51gn1f1—
cantly reduced the loss of total nitrogen (30) o |

o

The Similarity between orolonged -As_pace flight and prolonged bed
'rest. suggests ithaf.‘adyerse physiol_ogical effects of bed rest also may
vdevelop duringspace' flight-.’ ‘A‘decreas’e, in exercise tolerance, ortho-
‘ _static toler'ance,. muscle strength ,r' and blood yolume, coupled with an )
increase 1n urinary calcium excretion h'a.v_e been found to occur during

prolonged bed rest '(3.1»)..'
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N n [TERRELATIO s Hp WITH TOTAL NITROGEN

= Much ‘of t}?l»e .iﬁférma'tioﬁ"‘én.thémetabbliém of protein can b_el
'expressédvin terms of ni‘trogeﬁ'.v: Iv'he'ea‘r’laies't méthod for studying 'thesev
chanégs 1s based o'h. thg timé-hon‘blr’e_d "conce‘pt that nitroéen entering
thé'body of "r‘n.am'mals as fpod 1s .u'lt‘im‘a‘_tely stofea in the form obedSr' '
i_:rotein or éliminatedv, chieﬂy {hrough urineran’d féce»s . @s nitrogéenous

substances. Nitrogen loss also occurs:through the skin (2).

Consolazio and.as‘sociétés. (12) héve"demons’crated the finding
that sweat loéses‘cén caqée considerable variation in nitrogAen exc;‘étion
in studiés involving men 'living and Working in high environmental tem-
perafures . It is observed that in s“cudie.s of fa 'iley inactive subjects
1ivi_ng in'air—cbhditioned Wards that sweat los sé_s' probably are of little

practical significance.

The 'creatin‘ine excfetéctl is'ébbufé 3 ."6 per cent of the total nitro-
gen. Sin;:e >mos.:t of the nitrogen of the diet r;pre’sents protein, and most
'bf the nitrogénous ekcfétory produéts ére deri‘viedAfrom protein cvaitabolism,A
it is a‘pparénvtk that_'fheré is "a‘ d‘éfiﬁ;lt;e "c,;orre‘lation té be found from thelré—

_ ;suli:ing excretion results. -



PERIODS OF STUDY
Under the aus.pices of the National Aeronautics and Space Ad-
ministration, vthe: Texas Woman's University Research Institute has been
conducting a series of bed"rest studies. These studies are part of a
vast research program being conducted in an effort to examine the re~

sponse:of subjects to conditions which simulate those which will be

encountered in participation in the space flights.

This particular studjlésted 97 days and included_bthe following

periods:

Emg;hbmggn__e_up_d 29 days ]une 19 - Iuly 18, 1967.

B.egi_Re_s_t_hLumb_eLQne 14 days Iuly 18 - August 1 1967.

Iniemm_Ambu.Iamnr_Re_egmhbmwn_Benod 14 days August 1-
August 15, 1967 _ _

-’B_ad_ggs_t_mumher_m 14 days August 15 - Bugust 29, 1967.

_QSI_BQd_RQSL_e_U.Q_d_ 26 days August 29 - September 23, 1967.

_Five adult male college students were chosen for this sfudy,
Before selection for pa_rtici"pation in the study, these young men liﬁder-j

went vexte:nsive‘ examina_tio_né , both phys'ica.l and psychological, as . - -



have bteé‘n"deys“éribed in pfeVibus reports. The following table shows -

their respective ages; heights ahd*weights uvpdn"entlering the study.

Weight (Ibs ) __ Heicht (inches)

Sﬁb]‘eciﬂ __Age
AR 24 155 701/4
BB a1 151 71 1/4‘ ) EE 1., |
cc 21 138 66
DD '_ 22 163 67
- EE 21 182 '  73 1/2

- During the entire study, the subjects were housed and fed at the .

 REGIMEN AND DIET OF THE SUBIECTS

metabolic ward of the Nelda Childers Stark Iaboratorybfor Human Nutri-

tion Research-at the Texas Woman's,University. Research Institute.

Specially trained dietitians planned éhd’sﬁpervised the preparation of

the meals which were adequate in all nutrients, calcium being the nutri- |

ent which was variable. A careful record was kept of the food intake cf_

the individual subjects throughout the 'stﬁdy.

' This study was conducted under close medical supervision.

Peribdic X-rays were made as well as various clinical laboratory tests. -

A record was made Vof'weight changes throughout the study. Trained =

orde;lies‘ati:ended to'th'e?hYgién_ic needs of the. subjects when_immobi_—'

lized. 3
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. During this span of .29' days the subjects led a normal life. "They"
were enga ged in Varlous tasks in the ]aboratory e1ght hours da11y. 'I‘heir :

meals were p]anned to contaln 800 mg calcium da11y durlng this period.

B.e_d Re_sl_ermsi N.u.mlmrQne.

For a perlod of 14 days the subjects were 1mmob111zed They
assurned a horlzontal posrclon on a single bed equipped w1th one pillow.
They were encoura ged not ._to lift their heads .; Limited arm and ieg move-
ment was alloi’/éed. They were provided with hospit‘al type television sets
and given glasses with prismaticylens for reading. During this period
the .orderlies cared for;_the hygienic needs of the subjects , i'nclud‘ingi
bathing and tooth brdshtng. ‘T"he men were spoon fed, and a caretﬁl f
recﬂord,w‘as kept of the individual\intake‘ of 'food . Ca47 was incorporated
into their milk inta ke the first morning of this period to the extent of 50

microcuries. Diets were planned to contain 800 mg. calcium.

Interim Ambulatory _Eeuorl

Dui'ing this. period ,‘gth_e, men again were ambnlatory . Four hours
,‘daily bwere s pent; in nerforming tasks ass_ignedinthe la'boratory. ‘Su}per—
vised p’hf_sical aotivity was compulsory during the afternoons. Again, .
meals were served under the dietitian's '.supervision in the metabolic
ward and were planned to contaln 800 mg ca1c1um daily, w1th the quan-
t1ty of other nutrlents standardlzed as durlng the other perlods of the

‘ s‘tudy .



Bs.d Best ._eng.d Number Iwa gl .'1!‘1,.j-,',i::‘=;f}", T

The: same condltlons prevalled dunng thls 14- day perlod as de-
scrlbed uhder Bed Rest Perlod Number One W1th the exception of the |
calcmm‘co‘ntent ovf the dlet In th1s phase of the study, the daily 1ntake |
df calcmm Was 1owered to 300 mg. As in the prev1ous bed rest the
.same level ef Ca47 Was .mcorpomted‘mto the m11k durmg the flI‘St morn- _v

1ng of recumbency ol

__Q.s_t_BedRs_st_enQd

Condltlons durlrlg thlS pened were slmllar'to those which per—-
tained during'the 1nter1m ambulatory period with regard to work and'
physical activ1ty. burihg this .t‘ime the calcium intake Was -varie‘d‘as
follows: August 29~ September 13 (1500 mg.), September 13-16 (300
mg.), September 16-18 (1500 mg. ) September 18 21 (300 mg ). and -

September 21- 23 (1500 mg ).

w.ﬂoxmmmmmgrmm
' mﬂmmmms N

‘Urmary,and fecal types of nitrogen were determined by the

Micro-Kjeldahl method as described by Archibald (3).
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The methods used for the collection, the storage, and the ana-
lytical procedure for creatine and creatinine were followed as have been

used in previous studies conducted in the TWU laboratories (8) (10) (44).

Samrz].e CQ.llﬁc.‘Lmn and S_tQIa_Qﬂ

" Urine specimens were collected ona 24- hour bas.ls . The urine
was 'measuredi and ’s‘vtored underwrefrlgeratron in clean-polyethylene bot-
tles. These }aottles had _been washed.with ‘a 10 per cent hydrochlortc f
- acid solution. i_rl'an; effort to preveﬁt contamination of the urine by the

enzyme creatinase ‘which is most active at an' alkaline pH (27).
Preparation of Reagents
1. ,Creatinine‘ StandardSolution (0.5 mg./ml.) - 0.5 grams of cre-
~ atinine anhydride were dissolved in distilled water and made up to
volume of lkOAO,O.mil’liliters . This Was stored under refrigeration .
2. Creatine Standard Solution’ (O 5797 mg. /ml ) - 0. 5797 grams of

'creatlne anhydrlde were dlssolved 1n dlstllled water and made up to

a volume of 1000 m111111ters Th1s Was stored under reﬁ'lgeratlon.

3. PlCI'lC Acid Solutlon (0 057 N) - 30 grams of crystalhne p1cr1c acid

” were d1ssolved 1n 2000 ml11111ters of warm water. After coolmg to |



- room‘témpe'r'at‘ure.!ftiaié?'scﬁal'ﬁfiéh,was }efrige'rai’éd for 12 hours. As

) tﬁié‘i‘s avsupersb'avtura‘téd sOluﬁibﬁ , crYstéls form"‘vtvh‘ic‘h ﬁust be re-
moved by filtratio‘n In ‘orde‘r’ to ‘es_tabli‘sh the normaiity, tﬁe fi‘lfci‘atev‘ .
Was t'i:tra”ted'witﬁ standafdized NaOH using phenolphthaliné as an

indicator;- The solution then was stored at room temperature.

4. 2.5 N NaOH Solution = 100 grams of NaOH crystals were dissolvéd'.
in distilled water and made up to volume of 1000 milliliters. This o

was stored-at room temperature.

A clol‘or.‘ ;eacfibn for creatinine which first Wars ‘describe,d by
Ia'ffe constitutebd.the .k‘basisA.o‘f\a method developed by Foliﬁ in 1904 fof.
the vquantitafcive "determ‘iné;cioii)'of_creatinine in urine, (41). Greéfine was
determi‘n'ed by confrerfiné this tb c’rea‘tinine -since there is no test .for

creatine as such.

The method adopted for use in the TWU laboratories for the de—
terminations of creatinine and creatine in the urine is the modified Folin

procedure as devélopedﬁby Biggs vénd ‘Coo‘pe: (5).

DETERMINATION OF CREATININE
- Into a clean 1:00‘ miililite,z_‘ flask, pipette one milliliter of urine |
sample. To this add 10 milliliters 0.057 N picric acid and 1.5 milli=

liters of 2.5 N NaOH. Allow the mixture to stand 10 minutes for color .



development. Add distilled water to volume and shake the flask we11
'I'he absorbency of the solution is read on 'the Coleman Spectrophotome- -

ter at 540 millimicrons FE

DEIERMINAILQN D_F .QREAIINE

Into a clean 100 Imlliliter flask pipette one milliliter of urine:
sample. To this: add 1 milliliter 0.057 N picric a01d 65 milliliters dis-
tilled Water and two gla ss beads . B01l the solution on an electric hot ‘
plate 40 minutes. Care should be taken that the‘volurnein.the flask
does not fall below 20 millil_i_ters . Additional distilled water 1s added :
as needed; After the solutio‘nsfare oool_ed to room te'mperature , nine
milliliters of picric aoidand‘ 1.5 milliliters of 2.5 N NaOH are added.
Allow the solution to stand 10 minutes for color development and pro-v

ceed as outlined in the determination of creatinine.

Galibration Curve for Urinary

Since_ the»color/ed‘compound formed does n_ot follow Beer's I‘.aw,b
it‘is necessaryto plotaj graph and .calciil:ate‘r.esults by reading frorn the
graph . In order to construot a ca libration curve ‘», known amvounts of the
standard solutions are used to replace the urine sa.mples and the de-

termination prooedures are'applied to.these s‘,tand‘ards .

The cuwes used were those made for concentratmns of 0 5 l 0

2.0, and 3.0 milligrams of creatlnlne‘and creat_ine. ThlS was done by



pipettin.g“l".O‘, 2'.0-; ‘4:1.-0~§1'nd 6.0 rnilli.liters-df ‘the respective solutions |

into volumetric flasks and pryp"c,eed'in'g with the ‘determinatio'ns .

.. Creatinine concentration may be read directly from the calibra-
tion curve. Créatine concentration is obtained by reading from the
curve the value for the converted creatine plus creatinine. From this

value is subtracted the creatinine Concentration, and the difference is

multiplied by 1.16, a correction factor. o - ‘ o

Creatine = EGreatinine + Creatine) = Creatinine| x 1.16



Excretion of urinary‘nitrogen}for each subject is given on a daily |
basis in Table ‘I" (App'endix). Data on*excretion‘offecal nitrogen are

Outlined.in Table II. Total n1trogen intake and outgo together w1th the

overall n1trogen balance are outhned in Table III.

" Statistical comﬁriSons "of-nrinary nitrogen excretion between
pairs of the different periods of the ‘study are o‘tltlined in Table Vi. Sta-
tistical analyses,ef .vfecall,nitrogen;,for'thew different periods appear 1n
Table VII. ’As in the ease ot’ Tahle I, these tab_les are given in the Ap-

L

pendix.
The overall mean for the daily excretion of urinary nitrogen by
SubJect AA was 13 67 mg. per 24 hours durlng the f1rst Bed Rest and

10 96 mg. durlng the Pre Bed Rest Penod Wlth a difference which was

51gn1f1cant1y higher (P < 0 02) durlng the Bed Rest Penod

SubJect BB excreted an ovexall da11y mean of 10. 82 mg. dunng
the flrst Bed Rest and 10 56 mg. durlng the Pre—Bed Rest. ‘The dlfference
was not statlstlcally s1gn1flcant accordmg to the "t" test The mean

was hlgher durlng the flrst Bed Rest than durlng the Pre Bed Rest for
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Subjects C'C;and’DD ’ a'l-though again the dtffe‘rences ‘were not statisti-
'cally significant Inithe case of SubJect EE, 10 36 mg. of urinary nltro—, ,
gen were ellrmnated durmg the Pre Bed Rest and 12. 45 during the f1rst

Bed Rest, W1th a: hlghly 51gnif1cant difference (P < 0. 01)

When the data on excretion of urmary mtrogen were pooled to-
gether for all f1ve subJects , the amount excreted per 24 hours was sig-
nificantly hlgher durmg the f1rst'Bed Rest than during the Pre-Bed Rest

Periods (P< 0.01).

When the data for all five men were pooled, excretion of urinary
- nitrogen during Bed Rest 1 surpassed that during the Interim Ambulatory

Period (P< 0.001).

For the datab on atlfsubjects pooled, Bed Rest 2 surpassed the
Initial 'Ambulatory Period and the Inter_irn Ambulatory Period, both by’
highly significant differences (P< 0.001), and the Final Ambulatory

Period by a slightly significant difference (P< 0.10).

EEQAL.NIIBQGEN.EXQ.REIIQN

Durlng both Bed Rest Penods an average of 96 6 per cent of the
’nltrogen was ehmmated in the ur1ne and 3 4 per cent in the feces.
Throughout the study, there Were no statlstlcally 31gn1f1cant dlfferences

between fecal nltrogen excretlon durlng any of the perlods of the study.

B s
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| All subJects remained in- positive mtrogen balance throughout the
study. ThlS is. understandable since the quantlty of protein provided in" -
the diet ranged from 90 to 110 grams daily. See Table III which‘shows

that the mean total nitrogen consumed ranged approx1mate1y from 14 to.

.18 grarnS/daYperman,.: Ll o g .
EXCRETION OF CREATINE

- Table IV g_iyes the day—by—day quantities of creatine ex'creted in
the“urine. Table VIII outlline.s the statistical comparisons of urinary
creatine‘excreted d’uring the difierent periods of the study. With one
exception (Subject BB) subjects excreted a higher amount of urinary cre;'
atine during Bed Rest 1 than during the Pre-Bed Rest Period. With the |
data of all suhject‘s pooled,rr the quantity of creatine e}rcreted,in the urine
‘during Bed Rest 1 su_rpa.s sed thatexcreted during the Pre-Bed Rest Period

by a statistically significant difference (P < 0.05).

~ Far less creatine,,compar_atively speaking, ‘was excreted during
Bed Rest 2 When 300»mg. of‘calcium were fed than during Bed Rest 1,
when 800 mg. were proyided ‘. With ‘the data ifor all subject_s poole'd . ‘-Bed
Rest Period 1.,'with'a mean creatine excretion of 110 .73 mg./24vhou‘rs .
surpassed that e;rcreted du_ring”Bed Rest 2, with:a mean of 38 ;3Vmg./24‘

hours, by a_ differencev .b'was highly .si‘gnificant' (P < 0. 001)



Actua‘li? ,'the . " tine excreted in the urine was loWer'k
during 'Bed Rest'2 than‘during'a period in the study.
EXCRETION OF CREATININE

: : The ful.t dai‘ly‘ datator creatinine excretion in the urine are given
in Table V. ‘ ’Iable D{i’shows the s:tatistioal comoarisons between the
amounts of urinary creatintne excreted between the various per’iods of the
study. | | | | |

-

Except for minor differences between the excretion levels during
certam of the ambulatory perlods only small differences were found be-
tween the various perlods of the study except 1n the case of Bed Rest‘ 2,
A shghtly h1gher quantlty of creat1n1ne was excreted by all of the sub- |

jects durmg Bed Rest 2 than durmg the Interim Ambulatory Period.

QQMEARISQNQEHEIGHISAND&QDXMLGHI&
OF SUBJECTS

'The,heightsfand body weights of all subjects during the various

periods of the studyv is shown in Table X". :

' EHBIEQI AA
This subJect welghed ISO pounds when the study began and had
a helght of §' 10 1/4 " At the close of Bed Rest 1, he welghed 146 5

pounds at the end of the Interlm Ambulatory Penod he welghed 148



.25
pounds, after Bed‘Res't’Z | | 142 75 pounds At the close of the‘,‘_j
Post-—Bed Rest Perlod he had galned shghtly and welghed 146 pounds S
Overa 11 therefore he had lost four pounds R W1th no change in helght
SUBJECT BB

At the commencernent of this study, Subject BB weighed ‘151’ '
pounds, with a height of: 5’ 11.25". This subjyect lost four pounds dur- -
ing Bed Rest 1 but gained two pounds during Bed Rest 2. At the con-

clusion of the study he weighed 1‘52v‘pounds , with no change in height.

SUBJECT CC

Subject CC Who was:5' 6" twll, and weighed 138 pounds at the
beginning of this study remalned fa1r1y constant 1n welght throughout
the study fluctuating only one or two pounds. At the conclusion of \the.
study this suhject weighedv139.pounds ., with no change in height.
SUBIECT DD -

AI‘his subject weighed in at 163 pounds when the study began,
and was 5' 7" in height.. At the'conolusion of Bed Rest 1 he had 'lost‘
seven’pounds,, - Two 'bmore‘pounds were lost during Bed Rest 2. Overall
v'this’subjectflost 8 ’3/4:poundvs during»the study, ‘W:"Lth no change in -

height.



SIIBIEC TEE =~ o ‘

| At fhe_ onséf_: of this study,».this .subje‘ct‘ We'ighed‘IBZ pounds and
was measured at a height'of 6' 1 1/2". At the conclusion of Bed Rest 1,
this subject ha_d lost 5.5 pounds .. At the Conclusion of the entire study,

this 'subje'ct exhibited an overall loss of four pounds .



B ,' . .

Piye 'malé unlver51tystudents \participatve'd'iﬁ a stﬁdy éohdubted
at the Texaé Womén'é Unlversn:y Research instifuté'. | The study lasted
97 days and' i‘n'cluded"_cwo“lil’-‘day ?Béd’Rest Peri.ods;;: A‘careful feqord
was kept of thé ﬁrinar‘y nitxfd_gen; f_ecal'-nitrovgen',zurinary creatine, and
urinary 'creatinine\ excreted ‘daily*bf,iv‘eét:h s.ubjet:t-. The average excfe-

tion values for all subjects were within normal range.

Urinary nitrogen ekcrétioh-for -all“subjec‘:ts‘incr.eased‘during Bed
Rest 1 as comp;ared to ﬂrlve Pre-BeduRest Period, with a statistical sig—
nificance of (P < 0‘. 01~)‘~betw'een the two-means . Thé ‘highest mean value
arﬁong all subjects foxi ﬁri_nary nitrogen excretion during the entire study
was attained during Bed.Rest.Z’ , When the o{rerall (;c\lfzera ge excretion was-
12.24 gms. pef 24 hoﬁrs ThlS niean value for all subjects for Bed Rest 2.
was found to be highiy significant (P <0.001) when it was compéred with

the value for the Pre~Bed Rest Period.

Excrétion valu‘es_ "for feécﬁal .nifcrogenv'vlar’ievd only slighﬂy befween
Periqu whefn stafis‘tiqal.‘co-r'npiarisons y\reré made between the values :for
the variéﬁs periods of_vthé study. All\,sub\je(cts‘showed an increase in
urinary nitrogen:durirllg"thebedlr‘e# pAevriods‘ and a_ decr:ea‘se in' fgacal_

nitrogen during both bed rest periods.
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All subJects remamed in positlve n1trogen balance throughout
the study. Of the total n1trogen excreted 96 6 per cent was found in the .

urine and 3. 4 per cent’ m the feces e v"‘

All f1ve subJects exhlblted a generally minor welght decrease
during Bed Rest v1 Two subJects lost Weight durmg Bed Rest 2. Three |
subjects at the end of the study were hghter in weight than they had

been upon enterlng;thls~1nvestlgation‘. ‘

During Bed Rest' 1, the avera ge excretion of urinary creatine for
avll subjects was 110.3 mg; daily‘.a.s' compared with 80.3 mg. daily during_.
the Pre-Bed Rest Peﬁod . -This had a statistical significance ‘of |
(P'< 0.05). During Be!d Rest Z‘the ekcretion of creatine fell to an a:vera ge
of 38.3 mg. per 24 hours .';" This dra-stic decrease 1n creatine excretion |
was found V'to be highi_}r signific’ant when compared to the excretion values

for Bed Rest 1.

When the mean creatinine-excretions for all subjects during the
different periods of thestudy Were.studied; it was noted that very little .

overall change took place. ‘

- The most signific_ant finding in this study was the‘greater excre-
tion of creatine during'the F.irst Bed Rest as compared to the Second Bed
Rest when the ca1c1um 1ntake dropped from 800 mg. dally to 300 mg. per

day. This-was a - flndlng for all subJects .



| The rei_s‘ults‘“_éf thlsstudysuggeStapossible eqﬁnecﬁion' betWeé‘n'
dietary calcit#ﬁi ér;'d'qreat‘iri‘e e;;crélti'o"n.‘x é‘in’ce‘; no s’tﬁéie’s w%ere bfou.r1d. in
the literature to fsﬁbstaﬁtiéfe f:hi.s;vffi’n\di‘ngux,. 1‘t'; is ‘felt that :ufther investi-
gation as ‘tol.’}chevrélyéfciOnship b'et_'wee_‘n‘ low.'di‘et‘ary ’ca‘lc‘i‘um intake and loW

creatine excretion is indicated. .
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NIT
(gm.
PART A. SUBIECT AA:
Equilibration |- Bed Rest | _ Interim ; fBed'Re"st Post-Bed
Period Number 1 ~Ambulatory - Number 2 i Rest
: ‘ Period < -
(1) 17.23 (1) 8.29 | (1) 12.00 | (1) 11.51 (1)_12.30
(2) 14.75 (2)  0.00 | (2) 8.14 (2) __0.00 (2) 2.01
(3) .12.18 (3) 10.56 | (3) .14.43 (3) 6.69 (3)_16.13
(4) 9,49 (4) 12.48 | (4) 9,12 | (4) 17.20 (4) 18.53
(5) _4.23 (5) 9.63 | (5) 7.65 (5). 8.13 (5) 12.53
(6) 15.29 (6).-19,20. 1 (6) 10.30 | (6) 8.06 (6) 20.51
(7). 9.56 (7). 13.50 (7). _11.66 (7). 13.29 (7)_10.74
(8) - 6.32 | (8) 14,28 (8). 11.00 | (8) 15.85 (8) 8,37
(9) 12.64 | (9) 8.63 | (9). 10,18 | (9) 13.29 (9)_10.00
(10 8.61 | (10) 12.18 | (10) 11.22 | (10) 11.99 | (10) 12.06
(11) 10.76 | (11) 14.66 | X (11) -~9,68 | (11) 10.08
(12) - 13.23 | (12) 16.54 X (12) 19.60 | (12) 12.59
(13) 12.08 | (13) 14.55 | X - (13) 10.51 | (13) 9,63
(14) 11.66 | (14) 23.26 | X (14) 15.37 |' (14) 8.18
(15) 14,19 | (15) 12.78. X X (15) 21,00
(16) 6.12 | (16) 14.08 X _X (16) 10.71
17y 11,13 | (17) 11.09 | X X (17) 13,01
(18) 11,74 | (18) 9,17 | X X (18) - 8.58
 (19) 10.33 .S X X (19) 3.58_
| (20)  9.87 X. . X (20) 10,95
1(21) 8.78 X X X (21) 12.14
(22) 11.08. X X X (22) 11.76
| (23) 8.56 X X X ] (23) 8.77
24) 11,33 X X X (24) 11.75
25) 13.57 X X X (25) 12.98
26) 12.08 X X X X
(27)_10.92 X . X X X
28) 10.53 X X - X X
(29) X X X X

9.53
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NITROGEN
PART B. SUBJECT BB
Equilibration Bed Rest |  Interim E Bed Rest’ Post-Bed
Period Number 1 - | -Ambulatory ;' Number 2 | Rest
‘ e ‘. Period . S
(1) 11.44 (1) 10,33 | (1) 9.94 |l (1) 11.29°] (1) 8,62
(2) _13.44 | (2) .0.00 | (2) 12.44 | (2)_ _0.00 (2) 16.24
(3)._10.64 {3) 13.47 |' (3) 10.03 ]I (3) 11.50 (3) 10.50
(4) 10.01 () 13.52 {' (4) 9.46 || (4) 17.79 (4) 12.61
(5)  9.37 (5sy 12.59 ] (5) .8.10-] (5) 6,04 (5) 12,14
(6) 3,58 (6) 10.86 | (6) 12,23 (6) 13.90 (6) 11.17
(7) __.7.48 (7). 10.56 | (7)..11.00 |: (7). 11,59 (7) 13.91
(8) 17.62 (8) 9.33 (8) ~10.79 [ (8) 13.17 (8) 12.39
(9) 11.85 4 (9) 8,70 |' (9) 12.02 (9) 8,02 | (90 8.40
10)  6.36.| (10) 11.87 li(10) 10.00 | (i0) 15.02 | (10) 10.96
(1) 11.86 | (1) 9.45°]° X | (11) 11,50 { (11) 11.17
(l1z) 8.99 | (12) 311.67 | X 1. (2) 12.51 | (12) 13.94
(13) 11.10 | (13) 7.30 | X 1 (3) 9.38 | (13) 10.16
14) 10.28 | (14) 11.07 X 1. (14) 15.93 | (14) 13,90
. (15) 8.64 | (15) 7.65 | X Lo X | (15) 15.04
(16) 9.55 | (16) -14.63 | X_ X - (16) 11.97
(17) 12.05 | (17) 13.97 X X (17) 13.36
(18) 13,00 | (18) 9.73 X X 1 (18) 14.15
(19) 8.38 X X X (19) 13.44
20) 9,91 X X X . (20) 11.59
| (21)  8.62 X X X - (21) - 8,77
22) 13,52 X X X (22) 15,11
23) 11.40 X X X | (23) 11.86
_(24) 12.88 X X X (24) 18.49
 (25) 10.92 X X X 1 X
(26) 14.43 X X X X
 (27) 7,13 X X X X
(28) 12.49 X X X X
29) 9.19 X X X X




(gm. per 24 hours)

PART C. SUBIECT CC

38’

- Interim . |

Post~Bed

Equilibration Bed Rest . | el “. |\ Bed Rest
Period Number 1 ., | Ambulatory | xypper ‘Rest
; . Period - : .1 _ o
(1) _13.89 (1) 9.18 | (1) 13,04 | (1) _7.80 (1) 11,07
(2) _12.55 ) " (2) 0.00 (2) 7.38 | (2) 0.001 (2) 14,32
(3) _15.79 (3) 11.06 (3) 5.10 (3)_11.11 (3) 18.24
(4) _10.71 (4) 11.99 (4) 6,43 (4) 12.48 (4) 7.65
(5) 10.28 (5) 16.43 (5). 6.00-{ (5) 8.46 (5) _7.36
(6) 16.85 (6) 12.06 (6). 10.77 | _(6) 13,17 (6) 5.73
(7) _14.46 (7) 10.42 (7) 5,82 | (7). 9.22 (7)__9.06
(8) 10.27 (8). 8,94 (8) 2,79 | (8) 14.84 (8) 10.43
(9) _9.38 (9). 8,39 1 (9) 4.96 | (9) 10.23 (9) 10.94
(10) _10.67 | (10). 9.34 | (10) 10,60 | (10) 11.92 | (10) 8.21
(11) 11.28 | (11) 10.56 | X (11) 10,17 ] (11) 6.94
(12) 9,88 | (12) 12.18 X Pf(12) 13.66 | (12) 7,70
(13) 13,90 | (13) 10.04 | X 13 11,22 | (13) 11,44
(14) _10.95 | (14) 13.66 |- X (14) 13,75 | (14) 9.03
(s5) 9.83 | (15) 9.78 1. - X : X (15) 11.87
16) 10.74 | (16) 8.16 X X _(16) 11,98
A7) 9,90 | (7 11.25 X X (17) 9,23
(18) 9.81 | (18) 4.41 X X (18) 10.87
(19) 8.06 ' X X X 1 (19) 6.70
1.(20) 8.89 X X X (20) _9.07
21) 7.57 X X X (21)- . 9,27
_(22) 10.46 X X - X 1 (22) 11.12
23) 8,82 X X X (23) 15,17
(24) 11,13 X X X (24) _8.55
1L(25) 11,26 X X X (25)  8.74
| (26) 10,01 X X X . X
| (27) 9.07 X X X . X
| (28) 10,98 X X X X




D. SUBIECTDD

Equilibration Bed Re |

" Period  Number

o Interim

.Bed Rest

' " Number 2

Post-Bed -
Rest

39



PART E. SUBIECT EE

Equilibration -
Period '

Bed Rest i
Number 1, Ambula

Bed Rest
~Number 2

Post-Bed
Rest

40



| " (mg. per 24 hours)’

PART A. SUBIECT AA .

4T

550

Equilibration | Bed Rest. | =~ Interim | o o p ¢  Post-Bed
Period © Number 1 "?:»‘JAmb,“lator-Y{, . Number 2 ' Rest
_ , , = ~_Period’ ~
(1) 000 (1). 000} (1) 982 (1) 439 | (1) o000
(2) 630 (2) 000 1. (2) 000 | (2) 000 (2) 570
(3) 183 (3)_ 14261 - (3) 000 | “(3) 000 (3) 000
(4) 628 (4) _ 000.] (4)° 000 | (4) 1541 | (4) 000
(5) 667 (5) 648 (5) 000 | (5) 000 (5) 1963
(6) 475 (6). 000 (6) 3514 (6) 000 | (8) 000
(7) 419 (z) 000} (7). 000 | (7) 1203 (7) 1047
(8) . 000 (8) 1750 |~ (8) - 000 | (8) 000 (8) 404
(9) 1185 (9) 000 | (9) 2126 |- (9) 000 | (9) 000
(10y 602 | (10) 1177 | (10) - 000 | (10) 000 |(10) 767
(11) 000 (11) 1317 |- (11) 000 | (11) 881 | (11) 000
(12) 877 X 1. (12) 000 | (12) 000 |(12) 894
(13) 000 X (13) 1398 | (33) 857 (13) 000
(14) 000 X 1 (14). 000 X (14) 326
(15) 000 X 1 (15) 000 X (15) 000
16) 4035 X | (16) 318 X 1 (16) 166
(17) 000 X X X ‘ X
| (18) 000 X X X X
19) 000 _X. X X X
20) 000 X X X X
21) 4047 X X X X
| (22) 000 X X X X
23) 703 X X X X.
(24) 000 X X X X
L (25) Q00 X X X X
| (26) 000 X X X X
| (27) 2119 X X X X
L (28) 000 X X X X
(29) 1645 X X X X
| (30) 000 X X X _X
| (31) X X X X




Equilibration
Period

Bed Rest

. Number 1

Interim

Ambulatory

- Bed Rest

‘Number 2

‘ 42_"

Post-Bed
Rest



~(mg..

PART G. SUBECT GG .

Equilibration
Period

.Bed Rest .
Number- 1:

. Bed Rest
. Number 2

 Post=Bed'’
Rest

43



PART D.

- Period

Bed Rest

Number 1~

. Bed Rest
- Number 2

Post—Bed:
Rest

44



PART E. SUBIECT EE -
Equilibration ' Bed Rest’ Post-Bed
- Period - * Number- , ‘ 2 ~ Rest T



' PARTA. SUBIECT AA

f?ériod: rﬁfﬂ_

1
.Inteiini Ambul,a'tor‘y'_l
Bed Rest 2

* Post~Bed Rest

.- Consumption =

- oL3
97,9
©103.8

112.8

14,54
14.61
15.66 .
 16.61

. 18.‘05 :

IABLE IIT

Nit‘r‘oygen’

10.92.
12.40

12.31

r

Fecal

596
352 -

.409

Ty

© 1275

12,72

45,33



Restl = =

~ Bed Rest 2

Post’Bed Rest

111,50 17.84 12,08

TABLE III, CONTINUED

90.3 - 14445 10.56

0.2 1443 10.82
94.1 15.05 10.86

102.5 16,40 12,13

. .387 -
229

1,392

11.25

12.36 -

12.47

45,37



90,7

‘Interixbn"' Ambulatory
Bed Rest 2

.Poét*Bed Rest

TABLE IILI, CONTINUED

~ Consumption

88,9
- 92,0

©102.8

112.0

;slf:
|  4,22~ :
e
16.45

- 17.92

;- _'Excr'e'ti'oﬁ

11.05 .369
7.61 . 7,097
11.39 .37 - 11,75

. 10.00 .336 10,34

+4.70

+7.58 .



 PARTD. SUBIEGT DD

o >'Cvonsumption |

. Period

Pre-Bed Rest . ©-93.1

BedRestl . - 917

Interim Ambulatory ~ 98.8
Bed Rest 2 105.0

Post-Bed Rest = 112.5

TABLE III, CONTINUED

Nitrogen

 14.89

15.81
16.80

18.00

11.86
'12.94

11.08

Fecal
Nitrogen . .

l°;376“

a4z

270

+458

o 12. |
10.68
13.21 +3.59 -

11.54 46,46



Prbe.f:ByedliRest g o

Rest 1 .
Interlm Aﬁ;s;ilé\tqry
Bed Rest 2

Post~Bed Rest

TABLE III, CONTINUED

umption

_ : gen
(gms.) : .)

90.6 4.4

92.0 . 14.72  12.45.  .691  13.

98.7 15,79 10.91 ~.504 T 11.41°
104.7  16.75 12.33 548 12.88

1119 17.90 . 10.89  .3%4 11,28

4

108



PART A. SUBIECT
| | ' Bed
Period

‘Rest}
Number 2

51

Post-Bed K

Rest



PART B.

libration
Period

. Bed Rest -

Number 2

Post-Bed
Rest



PART C. SUBIECTCC

" Equilibration
Period

Bed Rest’

" Bed Rest-

* “Number 2

53

Post-Bed
~ Rest



PART D.

libration
Period

Bed

= Bed Rest -
: Number 2

‘ ‘;v'..'54v -

- Post-Bed

Rest



~ PART E.

Equilibration
Period

" Bed Rest -

- Number. 2

* Post~Bed

Rest



PART A. .SUBJEGT AA

Equilibration =~ Bed
Period

Bed Rest -

Numbe:2 

"Post—-Bed -

Rest



PART B.

Equilibration. .

Period

 Bed

Interim

- Bed Rest -
‘ Number 2

87

‘ Post‘Bed
Rest



PART C.

Equilibnation
Period

“Bed Rest -

? Bed Rest -
"+ Number 2

58

Post-Bed
Rest .



.EABI.D.'

tion .-

Period

‘Bed Rest:-

Bed'Rest: -
2

o8

Post-Bed

Rest:



PART E. SURIEGT

Period

',Bed Rest -
Number 2

Q]sgi!

Post—Bed
- Rest



Populations

Pre-Bed Rest Peribd: .

Bed Rest No. 1

Pre"Bed Rest Period
Interim Ambulatory

Pre -Bed Rest Period
Bed Rest No. 2

Pré“Bed Rest
Post—Bed Rest

Bed Rest No. 1 .

Interim Ambulatory

Bed Rest No. 1 .
Bed Rest No. 2

Bed Rest No. 1+
Post—Bed Rest

Iriterifn Ambulatory

Bed Rest No. 2

Interim
Post—Bed.

Bed Rest No. 2
Post—Bed Rest

10.96
©12.40

10.9

12.31 .

67
.92

61

PERIODS.

"t" Probability

2.3580 P<0.02

0.0523  N.S.

©1.3314  N.S.
1.1187  N.S.

2.0940 P<0.05

0.7698  N.S.

0.7396 N.S.

1.2142  N.S.

0.9325  N.S.

0.0489  N.S..



SIAIISIIGALQQM_ARIS.QN_QEIIRINARIMIRQGEN
B.EIMEN_AIRS.QEIHEDIEFERENIEERIQD_S.

QEIHB&T&LDY.

Populations C Standard: . %t Probability
etedfentod 1088 20 g,
et R IR ows v,
o N T L
ey W JH hews <o
sy BE IR eem s
pmed M am we
'gigtReBzctil\RT:stlAmbﬁlato&. ig:gg " ;Z; 1.5363 N.S.
?;:;f;;ﬁf;’zz?;zz@ CEE O em v,
Bed Rest No.2 . 12,13 3.07 .0.;0461"’  : .N;S.

Post-Bed Rest Ambulatory : .08 - 2.18

62



PART G. SUBIEGTCC

»Populatioﬁs: Compared B

Pre—Bed Rest Period
Bed Rest No. 1

Pre “Bed Rest Period.
Interim Ambulatory

Pre ~Bed RbestvPeri_od.‘
Bed Rest No. 2

Pre~Bed Rest Period.
Post~Bed Rest Ambulatory

Bed Rest No. 1
Interim Ambulatory

‘Bed Rest No. 1
Bed Rest No. 2

Bed ReS't No. 1 - |

Post-Bed Rest Ambulatory

Interim Ambulatory
Bed Rest No. 2

Interim
Post~Bed

Bed Rest No. 2 .
Post~Bed Rest

10,94
‘ ].10

110.94:
7.61

'+ 10.94
110.00.

11.05
7.61

11.05

11,05
~10.00

7.61 .
11.39

7.61
1000

11.39

10.00

Standard-

l‘lt "

40;1403‘
14,0290

0.6046

~

.1258

3.2374
10.3874
10.9594

°3,5503

1 .9817

1.2699

P<0.01
'P<0.10

: N.:Sa



PART D.
Populations

Pre-Bed Rest Period B
Bed Rest No. 1 :

Pre-Bed Rest Period
Interim Ambulatory

Pre-Bed Rest Period
Bed Rest No. 2 -

Pre-Bed Rest Period
Post~Bed Rest Ambulatory -

Bed Rest No. 1. o
Interim Ambulatory

‘Bed Rest No. 1 '
Bed Rest No. 2

Bed Rest No. 1
Post—Bed Re_st

Interim Ambulatory
Bed Rest No. 2

Interim
Post—-Bed Re st

Bed Rest. No. 2
Post~Bed Rest

1'1’[. 04
12,94

11.04

1 .24

. 11.86

$11.08

24
.94

10.24.

11

. llt n

§1,1728f

11,0272

2.6932

0.0623

1.3424

0.9675

0.7196

2.2285
0.7161

1.7046

Probability



PART L.
Popula tioné

Pre~Bed Rest ‘?ericjd
Bed Rest No, 1

Pre-Bed Rest Period
Interim Ambulatory

Pre-Bed Rest Period
Bed Rest No. 2

Pre-Bed Rest Period
Post~Bed Rest Ambula

Bed Rest No. I
Interim Ambulatory

‘Bed Rest No. 1 -
Bed Rest No. 2

Bed Rest No. 1
Post~Bed Rest

Interim Ambulatory :

Bed Rest No., 2.

Interim
Post—Bed

Bed Rest No. 2.
Post~Bed

110.36
- 10.9

10.36.
'12.33

10.36
10.89

12.45
10.91°

. 12.45
'12.33

12.45
.10 89

10,91
: o 12 033

.91

.89

12,

89

65

£t Probability
30536 | P< 0..»01
0.8386 | N.S.
2.8595  P< 0.01-

0.7970 N.S.

2.0189 P<0.10

0.1447  N.S.

1.9304 P<0.10

1.8400 P<0.10

0.0213  N.S.

1.4385 P<0.10



PART F. ALL SUBIECTS

Populations Compa

Pre-Bed Rest Period’ = -

Bed Rest No. 1

Pre-Bed Rest Period

Interim Ambulatory

Pre~Bed Rest Period . -

Bed Rest No. 2

Pre“‘Bed Rest Period
Post—Bed Rest

Bed Rest No. 1
Interim Ambulatory

Bed Rest No. 1
Bed Rest No. 2

Bed Rest No. 1 -
Post~Bed Rest Ambula

Interim Ambulatory i
Bed Rest No. 2 .

Interim .
Post~Bed Rest

Bed Rest No, 2
Post—-Bed Rest

13.8403

©1.8353

"t n

Probability
3.2278  P<0.01
1.8462 < 0.10
'3,9489  P<0.001

1.3114  N.S.
P< 0.001

0.5300 N.S.

. 1.,3278 N.S.

4,3970 P<0.001
2.2909 P <0.05



’.P.ERIQDﬁ
2aRTA.

Populations Compared ‘Standard "t” Probability
i W R e e
ST W E e e
et o W A U O
llsr?tirl}:fzg;q'lalfo_w’ Ge w0 04183 NS,
st W@ am s
Interim Ambulatorj_( | 596 1032 0.7334  N.S.
Bed Rest No. 2 521 ’ T
penmamaeey 8 G oene s,
Bed Rest No.2 . . . 352 52l 0.2701 NS,

"Post~Bed Res - tory 409 544



Populations

Pre “Bed Rest
Bed Rest No. 1

Pre~Bed Rest Period -

Interim Ambulatory

Pre "Béd Rest Period -
Bed Rest No. 2°

Pre —Bed Rest Period
Post~Bed Rest Ambula
Bed Rest NQ,..‘l. v
Interim Ambulatory -

Bed Rest No. 1 -
Bed Rest No., 2

Bed Rest No. 1
Post—Bed Rest

Interim Ambula‘,tor‘y" |

Bed Rest No., 2

Interim
Post-Bed Rest

Bed Rest No. 2
Post‘Bed

446

229

o446
392

334
387.

- 334,
229

334
392

387 -
229

387
392

229

- Standard:
- 721
658

74
982

721
451

721
614

658
982

658
451

658
614

982
982
614

451
614

'0.7552

68"

ny v Proba bilitY
0.4658 N.S.
0.2090  N.S.
0.9874  N.S.
0.2347  N.S.
50,"1550 N.S.
‘0;4593 N.S.
0.2276 NS
0.5097 N,S.
'_0'0145 N.S.
N.S.



 PARTC.

Populations

Pre~Bed Rest Period.
Bed Rest No. 1.

Pre—Bed Rest Period’f
Interim Ambulatory -

Pre—Bed Rest Period: .‘ '

Bed Rest No. 2

Pre.“Bed Rest.Periodf‘ :: s
Post-Bed Rest Ambulatory -

Bed Rest No. 1
Interim Ambulatory

Bed Rest No. 1
Bed Rest No. 2
Bed Rest No. 1
Post—Bed Rest

Interim Ambulatory 3
Bed Rest No..2

Interim Ambulatory
Post~Bed Rest Ambula

Bed Rest No. 2

Post—Bed Rest

369
32

369

- 359
364

581

387

581
589

581
387

581
330

. 387

589

387
387
37
- 330
589

- 387
589
1330
387
330

|lt~ll ‘

0.8803

0.8369

1.1149
0.9596

0.0451

1 0.2663

'0.0338

'0.1620
1 0.0228

0.2592

~ Probability

N.S.



* BETWEEN PAIRS OF THE DIFFERENT PERIODS -

Post-Bed Rest

' OFTHESTUDY

PART D. SUBJECT
Populations  Standard
Pre—Bed Rest Period 654
‘Bed Rest No. 1 658
Pre-Bed Rest Period. : 544: - 654
Interim Ambulatory 442 729
Pre-Bed Rest Period - 654
Bed Rest No. 2 270 © 561
Pre-Bed Rest Period _ 544, 654
Post~Bed Rest Ambulatory 488 817
Bed Rest No. 1 | 376 658
Interim Ambulatory 442 729
Bed Rest No. 1 376 658
Bed Rest No. 2 ' 561
Bed Rest No. 1 376 © 658
Post~Bed Rest 488
Interim Ambulatory 442 729
Bed Rest No. 2 27 . - 56l
Interim Ambula 44z
Post=Bed 488
Bed Rest No. 2 270»' 561
- 488 517

"t "

0.7497

0.4000

1.2848
ro.é724
0.2321
0.4264

0.4772

0.6486

10.1863

.0154

’70., ‘

Probability |



PART E. SUBIEGT

Populations

Pre~Bed Rest Pariod

Bed Rest No. 1 -

Pre—Bed Rest Period -

Interim

Pre—Bed Rest Period‘_

Bed Rest No. 2: -+

Pre -Bed Rest Peribd '

Post~Bed Rest

Bed Rest No. 1 .
Interim Ambulatory

Bed Rest No. 1
‘Bed Rest No. 2

Bed Rest No. 1
Post-Bed Rest

Interim Ambulatory w

Bed Rest No. 2

Interim Ambu latoi‘y'
Post—Bed

Bed Rest No. 2 - .
Post-Bed Rest Ambula

394

- 504

630
548

630
394,

691
504,

. 691
548,

691

504
. 394

548
394

898

998

898
694

898

966 -

- gog

395

998

1998

966

998

395

: ey _
966

694
. 39 5

966
395

S

"t }Prob“ability , |
:q.1897  N.S.
0.4436 N.S.

"0;2631 N.S.
09310  N.S.
5045342 N.S.
10.3581 N.S.
10.9906 N.s.
0;1279 N.S.
10.4909 N.S.
-055274



PART F. AILSUBIECTS

Populations Compared - Means ;'Standard " Probability |.

i Deviation | Value

Pre~Bed Rest Period E 559 806

Bed Rest No. 1 | 463 | 767 |[0-7565 | N.S.

Pre-Bed Rest Period | 559 | 806

Interim Ambulatory -~ | 443 .| 773 | 1-0553 | N.S.

| Pre-Bed Rest Period | sse | aos

Bed Rest No. 2 ‘| 344 | 22 [1.9382 ) N.S.

Pre-Bed Rest Period . | 559 | 806

Post~Bed Re}stAmbulatory,r:‘T 409 - o493 ' f‘lv-4547 N.S.

.Bed Rest No. 1 ' : 4363" o767 | .
| SETE NI LS , .1505 N.S.
Interim Ambulatory = | 443 f 773 ;0 5 ,

Bed Rest No. 1 S| ae3 | 767 |
T DA A L 9397 | N.S.
Bed Rest No. 2 | 3aa | e22 |0

Bed Rest No Sl e . 463 | - 767 '
i SRR ! : 0.4778 N.S.
Post—Bed Rest Ambulatory : ‘ 409 .- 493 ;

Interim Ambu_iatory e o 443 | 773 08129 | N.s
Bed Rest No. 2. R 344 | 622 . NS

Interim Ambulatory . - [ 443 | 773 | 0.3155 | w.s.

Post-Bed Rest Ambulatory | |. 409 .| - 493

Bed Rest No. 2 - - |~ 344 | 622
Post~Bed Rest Ambulatory | 4090 493 -

0.6854 | N.S.




Post~Bed Res

, 7,3‘ i

- BETWEEN PERIODS.

PART A. SUBECTAA

Populations Comparé'd? Standard Proba
Pre-Bed Rest 62,3 79.5 ‘ '
Bed Rest No. 1 112.1 53.3 1’7772 P<°‘10
Pre -Bed Rest Period, 62.3 79.5
Interim Ambulatory. 62.2 104.8 0‘0042 N.S.
‘Pre-Bed Rest Period . 62.3 79.5
Bed Rest No. 2 0 624 637  0-0078  N.5.
Pre-Bed Rest Period: 62.3 79.5 .
Post~Bed Rest Ambulatory. 94 . 7 112.3 1"'0536 N.S.
‘Bed Rest No. 1 112.1 53.3 _
Interim Ambulatory . 62.2  lo4.s  1-2738  N.S.
Bed Rest No. I 112.1 53.3
Bed Rest No. 2 62.1 3.7  1-6112  N.S.
Bed Rest No. 1 112.1 53.3 '

. o Sos : .432 .S.
Post-Bed Rest 94.7 112.3 . 0-4327  N.§
Interim Ambulatory. 62,2 104.8 .0 ng
Bed Rest No. 2. 62.1 7 AR I
Interim Ambulatory ‘ 62.2 104.8 0.8090 '

(R g ; . ) N.So
Post~Bed Rest Ambula 94.7 112.3 ST a
Bed Rest No. 2 =~ 62.1 63.7 g '

s 94,7 112.3  0.8873  N.S.



AN

PART B. SUBIECTBE

Populations , Standard ~  "t" xProbabili'ty :
Pre-Bed Rest Period . 54,3  56.7 | ~
Bed Rest No.1 . 45.00  53.3 0.4924  N.S.
Pre-Bed Rest Period 5443 56.7 '
Interim Ambulatory - 48,9 . 70.9 - 0.2594 N‘-S-
Pre—-Bed Rest Period =~ 54.3.  56.7 |
Bed Rest No. 2 13.2 33.8. 23993 _‘P <0.02
Pre ~Bed Rest P.eriodv_‘»'» b _54;.3.; - 56,7 ' ,
Post~Bed Rest A 21.5- ° 34.5 ' '1_'9677 P<0.05
Bed Rest No. 1 = 45.0 = 533 o
Interim Ambulatory = 48.9 ~ 70.9. 0.1518 N.S.
Bed Rest No.1 . - 45.0 ~ 53.3 |
Bed Rest No. 1 ~~ 45.0 53.3 1.3214 N.S
Post~Bed 5  34.5 * oD
Interim Ambulatory ST 48,9 70.9 1.5792 : N.S |
Bed Rest No.2 . 1.z = .8 B e
Post-Bed L8 84 Y S
Bed Rest No. 2 = =~ 13.2 8388 000 yos,

Post~Bed Rest 21,5 - 34.5°
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BETWEEN PAIRS OF THE DIFFERENT PERIODS

PARTC. SUBECTCC
 Populations Gompare\di“' 4 - Standard " Probability

Pre-Bed Rest Period. . ..89.4 90.2 : 978 .
Bed Rest No. 1 : 123.6  122.8  0-9783  N.S.
Pre-Bed Rest Period 89.4  90.2 . '
Interim Ambulatory » ‘ 6 75.3 Ov’,4368 N.S.
Pre—Bed Rest Périod; o 89.4 90.2
Bed Rest-No. 2 24.5 42,3  2-4500  P<0.02
Pre-Bed Rest Period’ . 89.4 . 90.2 o
Post~Bed Rest Ambula S 49.9 .o 112.4 1.2017 N.S. -
Bed Rest No.1 -~ 123.6  122.8 _ . o

g o | R 1317  N.S.
Interim Ambulatory "76.6 75.3 1 :
Bed Rest No. 1 - 123.6  122.8 o
Bed Rest No. 2. . - 24.5  4a2.3 26503 P<0.02
Bed Rest No. ~  123.6 122.8 . .. oo
Post—Bed Rest ‘ _ 9 0 112.4 g : O
Interim Ambulatory - 76.6  75.3 = |
Bed Rest No.2 . 24.5 423 20 P<0.05.
Interim -  76.6 75.3
Bed Resf NO.Z v . ~:24#5 | 42,,-3~- -  - AT
Post"Berd'Rest" . 49.9 112.4 .0'{412 P 'N.'S'. :



- BETWEEN PAIRS OF THE DIFFERENT PERIODS

PART D.

Pre—Bed Rest Period: -

Bed Rest No. 1.

Pre—Bed Rest Period -

Interim Ambulatory

Pre—Bed Rest Period =

Bed:-Rest No. 2

Pre-Bed Rest Périodv ?
Post—Bed Rest Ambulatory

Bed Rest No. 1
Interim Ambulatory

Bed Rest No. 1,
Bed Rest No. 2

‘Bed Rest No’.
Post—Bed

Interim Ambulatory
Bed Rest No. 2 '

Interim
Post—Bed

Bed Rest No. 2 -

Post—Bed

"t "n

0.7629
, 0.0393
2.0213
1.9057
i 0.6963
. 2.5682

~ 2.5595

1.8960
1.8291

0.2914

. 755"

- Probability -

v.s.
;é<omz
P< 0.02
’P<0Jb
 P<0J0

N.S..



BEMELN_AIRS_QEIHE_DIEEEREM_.ERIQQS.

Populations Gomparéai :

Pre—Bed Rést Period

Bed Rest No. 1

Pre ~Bed Rest Period:

Interim Ambulatory

Pre -Bed Rest Period
Bed Rest No. 2

Pre ~Bed Rest Period

Post~Bed Rest Ambulatory

Bed Rest No. 1,

Interim Ambulatory

Bed Rest _No.v.lfv
Bed Rest No. 2

Bed Rest No..
Post—Bed

Interim Ambuiatory .

Bed Rest No. 2

Interim Ambulator?“ -

Post—Bed Re

Bed Rest No. 2

Post—Bed Rest

LuaJEiEﬁﬂELDX
90.9 97.7
©139.8  122.4
©90.9 97.7
8 78.0
90.9 97.7
48,2 71.,6
90.9 97.7
42.9 60.6
139.8  122.4
88.0 78.0
139.8  122.4
48.2 71.
1139.8 122.4
42.9 . 60.6
88.0 78.0
48.2 7 .6
88.0  78.0
42.9 60.6
1 48.2 71.6
42.9 60.6

g o
1.3424
0.0925
1.3914
1.6639

1.2387
2.2421
0.9036

1.3053

1.6252 !

0.2024

i

e 77

Probability -

NQS'
N‘S.

N.S.
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- BETWEEN PAIRS OF THE DIFFERENT PERIODS

PART F. ALLSUBIECTS . -

Populations Compa ng Standard " Probability
Pre-Bed Rest Period . 3 88,0 %
Bed Rest No. 1 T 110.3  106.1  2.1645 P< 0.05
Pre~Bed Rest Period  ~ 80.3 88.0
Interim Ambulatory - i .8 86.7 - 0.3456 N.S.
Pre—Bed Rest Period . - 80.3 - 88.0 '
Bed Rest No. 2 . 38.3 59.6 = 3.5821  P<0.001
Pre—Bed Rest - B “ 80 3 - 88.0 ' o
Post—Bed Rest 51 - 84.6 2.2827 P<0.05
Bed Rest No, 1 R 110 .3, - 106.1 ‘ :
Interim Ambulatory . 75.8 86,7  2.0730  P<0.0S
Bed Rest No.1 ~ 110.3  106.1 »
Bed Rest No., 2 -+ 38.3 59.6 4.8811 p<0.001
Bed Rest No. 1 110.3  106.1" ' ~
Post-Bed Rest Ambulatory 8 . 4.6 36295 P<0.001
Interim Ambulatofy o ._ ' 5‘;75'.8 j 86.7 - ,
Bed Rest No, 2 - , 38.3 ~ 59.6 2.9444 p<o0.01
Interim . 75.8  "86.7 -
Post-Bad Re  51.8 6 1.6642 P<0.10

o 3g.3  59.6 o :

Bed Rest No. 2 : 38 . 1.0032  N.S.

Post~Bed Res ~51.8 84,



PART A. SUBJEGTAA
Populations Compa

Pre—Bed Rest Period:

Bed Rest No. 1

Pre—-Bed Rest Period!
Interim. Ambulatory

Pre—Bed Reét Period:
Bed Rest No. 2

Pre=Bed rRest. Period:
Post~Bed Rest Ambulatory

Bed Rest No. 1.
Interim Ambulatory

Bed Rest.No. 1
Bed Rest No. 2

Bed Rest No. 1
"Post~Bed Rest Ambu

Interim Ambulatory
Bed Rest No. 2

Interim Ambulatory
Post—Bed

Bed Rest No. 2
Post—Bed

Means Standard
2205 529
1982 . 600
. 529
1895 378
2205 529
2152 650,
2205 529
1999 257
1982, 600
1895 378
1982 600
2152 - 650
1982 600
11999 257 ©
1895 378
2152: 650
1895 378
11999 257
2152 650 .
199

257

Ht,il

1.1757

1.8734

0.2675

1.3604

10.4270-

0.6679

0.0924

1.1888

0.8090

0.7860

79 -

Proba bility



/ C.ONTI"NU‘E‘:D i

80

HEIMﬂﬂﬂi_ﬂi&iCﬁllHEIMIIEBENI_Jﬂﬂﬁﬂli

Post~Bed Rest BRI S ' '2.98‘.1_-. | 0.6486

QEIH.ESIUDX
'PART B. SUBJECT BB
: Pdpulations Comparetc‘i Means Standard £ - Probability
Pre-Bed Rest Period 1833 259
Bed Rest No. 1 _~ 1732 349 1.0165 . N.S.
Pre-Bed Rest Period - 1833.. . 259 |
Interim Ambulatory - 1738 313 0.9945 N.S.
Pre -Bed Rest> Period -1833. . 259
'Bed Rest No. 2 1912 541. 0.6132 N.S.
Pre-Bed Rest Period 1833 259 »
Post-Bed Rest - 1861 298 -0.3093  N.S.
Bed Rest No. 1 1732 349
Interim Ambulatory 1738 - 313 0.0508 N.S.
BedRest No.1 . 1732 349
Bed Rest No. 2 = 1912 - 541 0.9735 N.S.
. Bed RestNo,1 1732 349 |

Post-Bed Rest Ambulatory 1861 298 1.0026  N.S.
Interim Ambulatory 1738 313 © |
Bad Rest NO. p s ' 19 | . 541 0.9641 .N.S.
Interim . 1730 313
Post~Bed Rest | 1861 298 1.0055 N.S.

LT 191z - 541, :
Bed Rest No. 2 : L L N.S.



 )£&33&§&31iyxuﬁ3£1E:maBIzqumuucrzﬂﬂzuzrxi

. OF THESTUDY

PARTC. SUBECTCC

Populations

Pre-Bed Rest Periodf'f R
Bed Rest No, 1 '

Pre~Bed Rest Period o N

Interim Ambulatory

Pre—-Bed Rest Period
Bed Rest No, 2

Pre-Bed Rest Period-

Post—Bed Rest Ambu‘lato'ry’

Bed Rest No. 1
‘Interim Ambulatory -

Bed Rest No. 1
‘Bed Rest No. 2

Bed Rest No. 1

Post~Bed Re s't‘ Ambulatory.

Interim Ambulatory
Bed Rest Nc. 2

Interim
Post~Bed Rest

Bed Rest No. 2
Post—Bed Rest'

Méans = Standard
1795 155
1708 308

1795- - 155

1481 565
1795. 155
1896 253
1795 155
1644 524

1708 308
;1481‘ 565
1708 308
1896 253

1708 308
1644 524
1481 = 565

1896 253
1481 565
1644 = 524
18 253,
| 524

”t"

© 1.1609

2.6203

1.5360

'1.3517

1.2236

1.6356
0.3683

2.3257

10.7507

1.5166

Probability -



, CONTINUED'

g2

 STATISTICAL COMPARISON QF GREATININE EXCRETION.

BETMEN_AIRS_QEIHEDIEEB.RENT_EEBIQDS.

PART D. SUBIECT DD

Populatioﬁs Compared .

Pre -Bed Rest Period
Bed Rest No. 1 -

Pre—Bed Rest Period
Interim Ambulatory .

Pre~Bed Rest Period. -
Bed Rest No. 2

Pre-Bed Rest Period

Post~Bed Rest Ambulatory

Bed Rest No. 1
Interim Ambulator?

Bed Rest No. 1
Bed Rest No. 2

Bed Rest No. 1
Post~Bed Rest Ambula

Ir'iterirr.l Ambﬁlatory.*
Bed Rest No. 2.

Interim
Post—Bed Rest

Bed Rest No 2 :
Post~Bed Rest Ambulatory

"OF IHE _S_TIHQI
Méans Standard
2330 404
2056 648
2330 404
2117 405
12330 404
2314 307
12330 404
2057 527
2056 648
2117 405
12056 648
2314 307
2056 648
2057 527
2117 405
2314 307
2117 405
2057 527
2314 307
2057 . 527

Ht "

1.6097
;1.5464
'0.1280
1.8181
0.2769
1.2491

0.0054

1.3476

- 0.3168

1 1.4796

. Probability
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‘ ‘v.c‘ommt‘mb‘

S_TA_ISIIQALQQM_ABISD_NQ_EQREATININB EXQREII.O.N
BEMEEN.AIRS_QEIHEDLEEEBENI.EERIQDS.
QE_THE.S.HIDI

PARTE. SUBECTEE

- Populations Compared Means Stan..da.rd e Probability |
N 1! Deviation | Value ;

Pre-Bed Rest Period. | 1931 281 | .
Bed Rest No. 1 - © 2188 | 533 1.96331 P<0.05
Pre~Bed Rest Period ~ |/ 1931 281 | ,
Interim Ambulatory | 2187 626 | 1-7476| P<0.10
Pre~Bed Rest Period. 1 193 | 281 | oo
Bed Rest No.2 - | 2240 | 274 | 3-2526| P<O0.01
Pre-Bed Rest Period © 71931 | 281 b
Post-Bed Rest Ambulatory | 2039 || . 255 | 1-19401  N.S.
Bed Rest No. 1 | 2188 | 533 | -
Interim Ambulatory = » 2187 628 0.0060 | N.S.
Bed Rest No. 1 | 2188 | 533 | o
Bed Rest No.2 . | 2240 | 274 10.3012 11 N.S.
Bed Rest No. 1 2188 | sz || |
Post~Bed Rest Ambulatory | 2039 | 255 0'9035 - MR8,
Interim Ambulatory -1 2187 628 0.2710 " N.S
Bed Rest No. 2 | ~-2240 | 274 | °° t e
Interim Ambulatory | 2187 | 628 :

. : : 1 I 3 . 2 i O o
Post~Bed Rest Ambulatory |i 2033 | 255 0 78. 0 : N.5
Bed RestNo.2 | 2240 | 278 | g4 | peg g

Post~ Bed Rest Ambulatory‘ [ 2039 255




84
zCONTINUED 3

SIALS_ILQALQQMBARISQ_NQEQREAIININEEXQRBIIQN

BEL_EEN_AIRSQEIHEDLEEERENI_ERIQDS.

. ,Q.EIHESIILDX
ar . ALLS e
PppulatiOns Compared Means ndard Probability
Pre-Bed Rest Period. 2019 409 '
Bed Rest No. 1 1933 . 540 1.2749  N.S.
Pre-Bed Rest Period ~ 019. 409 .
Interim Ambulatory ~ 1g8a sz  2.0161  P<O0.0S
Pre-Bed Rest Period 2019 . 409 |
Bed Rest No. 2 _ 2067 509 0.7464 N.S.’
‘Pre~Bed Rest Period 2019 409 ’ |
' Post-Bed Rest Ambulatory 1920 . 42z 1.6582  P<0.10
Bed Rest No. 1 1933 540 . : TS-
Interim Ambulatory _ 1884 538  0.5355 N.S.
Bed Rest No. 1+ - 1933 540 = ‘
‘Bed Rest No. 2 L 2067 509 1.4912 N.S.
‘Bed Rest No'; ‘ I 1933 o 540 b :
Post—Bed Rest | o 1920 422 0.1606 N.S.
Interim Ambulatory 1884 ' 838 o o
Bed Rest No. 2 .2 7. 509 4% 05
Interim Ambulatory 1884 538
Post-Bed Rest Ambulatory * 1920 422 0.4488 . N.S.
- 2067 509 R -
Bed Rest No. 2 s | Ssy . 1.8739 . P<0.10

Post~Bed Rest Ambulatory” 20 422
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- HEIGHT AND BODY WEIGHT QF SUBJECTS.

 Period | Subject . | = Weight |  Height

aA | o1s0 | st101/4"

BB - - 1541/2 5'11.1/4"

Pre-Bed Rest cc 138 516"

DD - 157 1/2 5'7"

EE | 179 | e 11/2"

AA | e 12 5'10 3/4"

BB -~ 1s501/2 | 5'111/4"

Bed Rest 1. | cc 136 1/2 5'61/4"

| pD | 156 | st

EE 176 1/2 6'2"

AA © 148 5'10 1/2"

BB | 1501/2 5'111/4"

Interim Ambulatory | = - CC- 136 1/2 5'6"

pp | 18412 | sty

EE | 178 | e 11/2"
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TABLE X, CONTINUED

Period_ Subject. L ‘Weight . Height
A | 1423/4 C5'101/2"
BB 152 1/4 | 5011 1/2"
Bed Rest 2 . cC | 137 5' 6" |
© DD L oise 5'71/2"
RE 176 1/2 6'21/4"
AL | 146 5'10 1/2"
BB 152 | st111/a
| Post-Bed Rest - ~cc | 189 | oste
| DD 154 1/2 5' 7"
EE 178 6'11/2"






