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The fail ure of the tissues, for any r son, to receive 

eupply or o,:.ygen is called hypoxia. B1Poxi may result trom defecti 

oxygenation of the blood in tba lungs, lowered oxygen capacity of the blood, 

or slowing of the mo· nt of blood tbro he capillaries. y condition 

which causes the oxygen tension to be lo red 1n the air that is breathed 

will bring about hypoxia. One uch condition is encounte~ed in ascents to 

high altitude. 

the pressure becomes r educed with incre ing altitude the gases ot 

the atmospher and in the l s st expand. a result the quantity o-t 

l 

oxygen and otl:er gases ot tbe atmosphere per unit vol canes reduced pro-

portionally. or this reason, at great altitudes (above 40, 000 r et, i n

halation ot pure oxygen from a cylinder will not pevent hypoxia, (l, .3). A 

el sed cabin containi air at a higher pressur is t-be only manner by hieh 

the probl of hY,poxi in very high altitude flying can be solved at the 

iresen time. 

With the advent of pr ssur1zed cabin::J tor stra oapherie tlyi.n i 

'litary aviation (especially int~ case of jet ... propelled aircraft) , t 

problem of urvival in t event of chanical failure resul.tins in l or 

cabin pressure ha bee an important problem. In areh tor sane zte.a.DS' 

ot inor sing the survival time of imals subjected t lo ered oxygen ten• 

sion ntull9rous substances have been tested. st of the 

given no increase in survival time. This in-.eet ation. s been m de to 

further study factors which may increase the survival t of h':: rat 

ubjected to h.Yl>cxia. 



Numerous factor have been shown to be concerned in tbe urvi val t 

of the re.t when exposed to lowered oxygen tenaio • Notable ooiong thee are 

type of d1et , temperature of the environment end loss ot body eight (2). 

Several years a.go Campbell (5) aho d tbat in many conditions in 

2 

hieh t tany eventually occurs the oxygen tension of the tissues is very mu.ch 

decrea-sed before the onset or tremors . Since cular contraction cau es a 

lQ d increase of oy..ygen ten ion 1n the tissues be suggested tbat this as 

the purpose ot too muscular contraction in tremors and convulsiom,• He then 

began to invest at the influence of diet composition and the ingestion of 

various ohemical.3 on tho resistance to oxygen tin the rat. The follo in 

tecb:l:l.1que {6) as developed end used for his investigations1; eanling rats 

re fed a diet consisting of beat, o ts, peanuts, •puppy biscuits, • potaw 

toes, corn, bread, kitchen scr ps, peas , ans and gr:.-e nstuffs. When t 

rats eac d about 80 St9ams in weight they re put into a decompression ohsn

ber 1n hich the barometric preasure was gt>adually decreased to 240 .. 2.50 

Hg ithin a period of five minutes, The oxy; n pre sure at this stage was 

ven per cent ot on atmosphere , correspondin to an altitude ot about 

.30, 000 t et. At temperatur s of 20 to 25° C thin the cbamber rats fed 

nol'Jllal. diet survived for at least thirty m1mt s ; ho ver, at J'J° C the rats 

expired · thin ten minute • 

vi 

high 

The first observed effeot of dietary ® tending to in e 

t of rats exposed to these latter conditions (1 pressure and 

peratur ) " observed i th animals hich bad been fed bol.ly on 

carrots for six days preceding exposure . The survival time as then in ... 

.. 

ere ed up to thirty or sixty minutes. other foods found to have a eneficial 

effect ere beet root ( boiled to remove some apparently toxic substance) , apple 



want. a purified ba.s&l diet was used. :t·:ne following mibatano.es ware than. 

added to tbio tea·{; diet withouii ber.1.eficial effect on· reais"!,ance to hypoXiat 

vitax!lin A•. ew."Otie-JW• nicotinic acid, riboflavin, eoonine, adl-enoaine, 
,· ·, 

P;, i'ull ,0ilk die·t did not have 

(low-protein, hi~-fiber content) was deoidedly benei'ieial. 

Campbeil (7) reported toot th.a ten per cent losa in weight while Olll such 

a diet was not the resPonsible factor. This does not agcee wi.th the in.vee·ti

gationa. ot Le Bloii.dt ~ A\. (18) \100 reported that starvation to.· a similar 

loss in we:igl'rt iucJ.>0ased the :i.""esiatance of the rat to 4Y»ox1a. Jlieatand (l.!5). 

bowever, reported tbat inanition did not increase cygoxia resist.anee. 

In a la.ta~ communication Campbell (8) repo1"ted tha:h i.f the protei11 of 

tho diet consisted of oasein or meat i·~ WcW 11ecess-ary to reduce it to five 

per cent before axq oonef'ioial effect could be detected. · Gelatin, given in. 

muoh lm'ger amounts, and zein (ll) in amounts us high as i'ifty per e<rint of 

. . . . ,. 

Glutarnine. t3; .. ~11to_phaue, tryosine and lysin.o rrere found to be some\vhat bene-

s~sted tba.t ~heoo ~ absorb 00100 toxic substance prod.ueed by bacterial 

action in the intestine. ae suggested that protein. was involved rather than 

oarbobydrate or fat since th!~ amounts of tlwae in ·the ,diet coulll be varied 

/ 



4 

the e,q:>osure to hi€$b altitude, whe~a.s only twer1.ty-one pe1r cen:l'i of the cont!;'O,l 

animals aurvived.. Wetzi,g ·and. D' .Amour (22) w·:tte not able to observe any. in'"' 

t,hsn eJJQ'.)oaed ~,o anona. 

li1qH:11'ienoo 1nd.ieates (4,., 16, 23) '.GrJ.at in exposur~ to high altitude 

dtu:-i:ng flie;ht a lligh ea:rboh,ydrat~ diet is t~ most St'li t,,J:,le for loris· 

distancB flights. tt beeorooa or interest, trere:t:ore, to teat. whethe1· /l. similar 

diet is _alao too most au.:ttable for eU1.1den e~osu.t'e to hizh al'~itude •. Camp

bell's a.njJnal eJtpez>1meltiJ$ su~est that au.ob may be the case. In bis latest 

suitable articles of diet i'or subjeets e~osed ·to the ef':tects 
of .aaygen-want are zein (but not whole. corn), earrota, par~JA 
beetrooit, apples-, b~s. atm-ch, slucoae,. fat (lard}, vitanu.ns 
and salt.. Gelatin •and. glute,n (flour) might also be used in ver:, 
modGx>ate quantity !:llld milk in small quan:tity. 

vi val til."19 of the rat to ~ona, and to obtain rulta. which might indicat~ 

the responsible factor coll!l.eeted wlth a high earrot di~t. In l?basa Two of 



stopcock grease. ~ air pressure within thi.4ll chaBber wa~ ~fraally retluced 

ao.tlor~ to an exactly :reproducible schedule (Flgw.'S I). t-ha preoom"$ beina 

~~auually ret.1uced duriug 15 rdiuutee to abou.t 190 :rnm:·1~ (,'34.000 f1;;t0't)i, rats 

sm•vive best with eloti1 d.eoo::u1l!'eDsion ·(12, 14. 1.5. 20), The ~eem11~e w.a.5 bali 

vala tm-oueh tin fhllowiag levalst 1.39 a'\,ll. Hg .(l~o.om:> foot). 114 .i1a:J 1~ {4.3.000 

fe<i;t), thzn i'ina:lly h9ld at 88 l!Jlli 1k; {l~t>,000 i'eet) Ull'.i:;~\l any 8llimal.S WbiCh lJad 
' 



F1 ure I PROCEDURE USEC: TC PRODUCE HYP(iX1A 1f\J PHA':;E I 
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·20.00. 

2.00·· 

1.00 

0.05 

Coolted eaI.'Z'ot.s (by boiling l.5 rri:inutes) 

Carrot juice (water extract) plu.s basal 
ration i~ tba ratio of 1 to l by volum.B 

Oar~Qt pulp. ( water extract) plus basal 
ration, in the rertio of l to l by volume 
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10 

Carrot juice ,.plus aar.1;"'0t puJ..p (water ex
tract) pluo basal 1~atioo • iu the ratiQ 
.of l to l by volume 

Carrot juice (aleohol ext.;i.~act) plus 
basal .l"'ation, in tl1~ ratio of l to l by 
voltl.ilW 

Carrot pulp (alcohol erlii"o.et) plus 
basal .ri:rtio.n.. in t:t10 ratio of l to l by 
volume 

Carrot juiee plua o arrot plllp (alcohol 
extl"act) plus basal ration, l.lf!. the 
ratio of l to l to l by volUL'le 

TAN.EI 

llelationsl:dp BetY@en Treatmep.t and ~ V'AA 
· Times of.' Rats 

Dw:ati o:a. of Number of 
!£_'2,.a,taacnt ,Dmis. ~s· 

Wt~ loss 
;aor qe.nt 

o.oo 

SU;evi ... 

val time 
lilinutes. 



2. Raw 0m'l"Ots 10 12 6.6 133.9 

3. Coo!l:@,jl Om";eots 10 18 21., 12..0 

th Juice, Wate1• ~ract 7 6 14.6 86.6 
,., 
:)• Pulp, Wa'tm" Ext:i:n:J.Ct 7 6 8 .. l 71.6 

6. 3uioe ~ :Fulp. i1'atG:l' Ex. 7 " 8.0 36.3 "' 
fc'.) 

7. ,1uioe. ik.lr;OhsOl J:&xt:i.:•act 6 9 6.2 t:9 3 0#'. ', 

a .• :P:ulp, lu.oohol E:itt:i.,aot 7 9 7.0 .50.9 

9., ;Tuieo a Pulp, .tUcollol Ex. 7 0. i 3.9 .55•5 

.10. Pa:t. .. tial Inanition ~ t: 11.7 63.0 "" 0 



Animals used in this pbase oi' the 1nii'estigation wro nol"!l:lal albino 

rats ('t1istar strain} weighing 150 to 300 gran:is. Thi.n i:uves·t:lgo.tion ,'JaS 

basal s-1:rtion, res:trlcted i:o. quantity ;10 ·that. tba ·v:ei~l:rt 1oas wi 'thin pairs 

woo 1:1ear1~~ tlm sam$ (~ea Tab.lea II .and Ill). 12!1!$ weight ~f eae!l a.i:d.mal was 

001:,ding days. body weia;h'& t1as ,aont:r.·olled. 1Jy either i~qr-e~sing 01"'t1eeraasing 
•.· 

J.\I 



-
d food re talcen 

o that they would 

r t fourt.e 

in po t•ab orpti tat 

hours prior to tb:3 

during e::!l"Ji)o ure. 

The trod of producing a oo di tion byp Jd.a in this phase 

to pla.ee the 

thee dee 

ment ( 

1mal in o of two m tal decompression c er . One ot 

hambers deigned for use in l animl exp ri• 

2h of ficient size to ace date ei :t rat and 

equi o ervatio window. The rat re pl cad in 

i n:esh eage hich had eight eparat com a.rt nt • entir unit 

n·t ed in ai:.." onditi ed r am at ;iao C, 

'l'he other deoompresaion ham.her used in this phase w the lar 

heavy s el typ , 11hich had been nstructed for the Force to be u d 

in oxygen indoctrination progr for air c.re s see, plate .3). This 

ch of sufficient iz 

by breathing oxygen, to .1.-=i.w-u.u 

t . al.so at 28° o. 

te eighteen n, tbus tbe observer 

in tbe chamber duri t tea•• 

'l'he testing procedure in this phase s changed i'rOm that hie h d 

been d in P ase One. These ohange mad to give a test · ch uld 

eld ata more asily analy,ze statistically. The first testing procedur 

d in thia pb®e to loml1' t pressure at the rate of 2, 000 t et per 

mi.nu~ to pres ure altitude of 190 • {34,000 feet) . This altitude 

t n maintained for a period ot t.:> hours (see Figure II) . 'l'his testing 

proeedur was then used test a series of female rat • Since this test 

as not t, und o be crucial for e rats it as again changed so that such 

aeri s could be tested. This lest test tor hypoxic tolerance was made 

a follo s t the pressure lowered at the rat of ~ , 000 feet per minute 

to a pressure altit.ude of' 34, 000 feet and maintained at thiis alt! tude for 



Fig•Jre II PROCEDURE USED TO PROCUCE HYPOXIA 
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IN PHASE II (FEMALES) 
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ne hour , at which t it was further du d to 1.55 mm Bg. (38,000 feet) ; 

it as held at this le el for thirty utes. then reduced to pressure al

titude of 126 mm Hg. (42,000 feet) and held at this level for thirty minutes 

(see igw:-e Ill) . 'l'he survival tilms were re"Oorded tbr0\18h0ut tbe t - hour 

period, and those animals whiob survived the entire peri . were returned to 

ground level. 

flesults 

Two series of rats, one me.le and the other female, were subjected to 

the effects of l'JY.poxia. Ea.eh of tbs aeries contained three goups of rats 

with thirty rats in eaeh group. The survival time of eaeh rat was recorded 

to show the tolerance 1:o hypoxia. These data., along w1 th a description of 

treatment and ight losses, are sh n in fables IV and v. By using tbs 

number of rats surviving as the ordinat and the tiJIJ3 in minutes as the 

absci , curve as shown in Figures IV and V were obtained. 
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Figure ill PROCEDURE USED TO PRODUCE HYPOXIA 
IN PHASE II {MALES) 
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Figure nz COMPARISON OF GROUPS TREATED , SHOWING HYPOXIC TOLERANCE ( FEMALES) 
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Figure "SI. COMPARISON OF GROUPS TREATED , SHOWING HYPOXIC TOLERANCE {MALES) 
- --i 

32 

......... ···; 
....... ' ,. . I 3

0 J1 L-.. - -L--w-- 1,.... __ ,: - • , 

I,.._ -- 1 ..... __ ~-1,...-'1 
28 

<..9 26 
z -> 24 
> --j 

~ 22 i 
Cf) --l 

20 j 
(fj -I 
_J 

<1: 18 ~ 
2 - -i 

~ 16 ~ 

LL o 14 -; I 
-0:: w 12-< 

Cl) 

2 :) 10-
z ~ 

8 "1 
I 

..; 

6 -j 
.... 

4.; 
I 
I 

2 J I 

~i_-, 

L &----, 

: ... L-., CARROT FED ()..... ! !., 
~ 
L--~ L---, 

~ -- · .• .J,.._, 

L ....... ··-: ~ 
PARTIAL INANITION ~--3-i·: 

!..L~l 
~1-:, 

H 
i.i, 
~ 
~~. 

• I 
-- CONTROLS 

i., ,~--, 
ti., } 

&~ ~, 

~------,&, j' ~;~···· 
!,... ._ 

I 
~ 

o ' 
l J 

~ --.-----. ---r· -,- ---,~ - -,. - ~,- 1 - , --· - , ----, - · - , - - , -- r ---· r-- - r -· -, -- -···i---r----r- - .-==i~~-
0 10 20 30 40 50 60 70 80 90 100 110 120 

TIME (M inutes) 



17 

'?A.Bt.E II. RESULTS OF P ED FEED G, SRO• ID INITIAL 
G Gm' LOSS ll'HIN PAIRS ( FEW.ES) 

CARROT DIET PARTliL INANITION 
Per Per 

Initial t.Loss Cent Initial t .Los Cent 
t . Grams Grams Lo.st t . Gram:.J Gt- Lost 

1-11 140 20 14-.3 140 16 ll 
1•12 148 28 18.9 148 28 18.9 
1•13 1.32 8 6.1 1.32 6 4.5 
1•14 156 12 7.7 156 14 9.0 
1-15 16o 22 1.3.7 160 24 15.0 

2-1 1.54 30 19 • .5 154 .32 20 .1 
2-2 172 38 22.1 172 .34 19.8 
2-.3 172 34 1.9. a 172 34 19. 8 
2-4 190 44 17.9 190 34 20. 0 
2-5 220 .38 17.3 220 36 16.4 

.3-11 188 36 19.1 188 36 19. 1 

.3-12 210 48 22. 8 210 50 2.3.a 

.3•13 162 30 18.5 162 26 16. 0 
3-14 192 36 18.7 192 40 20.8 
3-15 140 18 12.9 140 18 12.9 

5-1 180 28 1.5.6 180 22 12.2 
5-2 180 22 12. 2 180 32 17.8 
5-3 170 22 12. 9 170 20 11.8 
5-4 188 32 17.0 188 30 16. 7 
5-5 176 30 17.0 176 28 15.9 

5-6 166 20 12. 0 166 20 12. 0 
51'1 170 22 12.9 170 18 10. 6 
5 184 28 1.5 .2 184 28 15.2 
5 ... 9 166 10 6.o 1£6 10 6.o 
.5•10 162 22 1.3.6 162 18 11.1 

5-U 162 22 13.6 162 18 11.1 
5-12 152 14 9. 2 152 18 11.8 
s-13 176 30 17.0 176 .34 19 • .3 
.5-14 190 24 12.6 190 24 26.7 
5-1~ ~ 16 ~ 184 !J!_ _L§. 

.A.VFR GB 171.4 ~ .8 15. 1 171.4 25.3 14.9 
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TABLE Ill. RESULTS OF PAIRED FEEDING. SHOrr.tm ITIAL 
mIOHr AND ' GHr LOSS WITI l?AIRS (MALES) 

OARROT DIE'? p I.AL INANITION 
l'er 

.Los 0 t 
ams Lost 

8- l 292 2.3 • .3 292 .58 19.9 . 
8-2 292 11.s 292 so 17.1 
~ 292 15.a 292 34 u .6 

8-4 . .300 12.7 .300 38 12. 7 
8-.1.5 300 17,..3 .300 4 16. 0 

8-6 300 52 17.3 JOO 30 10.0 
8 7 282 44 15 . 6 282 40 l 2 
8- 282 .36 12.8 282 28 9.9 

248 42 16.9 246 42 16.9 
8 -10 262 46 17. 6 262 42 16. 

8-11 262 46 17.6 262 48 18.3 
a-12 256 .52 20.3 2.56 48 18.8 
8:-13 240 4 20.0 240 44 18.3 
8-14 270 46 17. 0 270 34 12. 6 
8•l5 2.56 40 1..5.6 25b 40 15.6 

9 .... 1 246 32 13.0 246 42 17.1 
9-2 246 16 6 • .5 246 22 8w9 
9-3 224 18 .a .. o 224 14 6.3 
9 ... 4 320 22 6.9 320 18 5.6 
9-5 210 12 5.1 210 8 3.8 

. 
9...6 210 20 9 • .5 21 24 11. 4 
9•7 216 30 1.3. 9 216 18 a • .3 
9 220 22 10. 0 220 6 2.7 
9 ... 9 216 26 11.,9 218 24 11. 
9 .. 10 230 44 19.1 2.30 36 15.7 

9-ll 264. 3 11.4 264 18 6.6 
9•12 280 32 11.4 280 28 10.0 
9-13 200 18 9.0 200 14 7.0 
9-14 290 28 9.7 290 24 B.3 
9•15 288 52 18 •. l 288 :2L 19. 4, -AV!RAGE 259.s 37.0 14. 2 259.e 32.5 12 • .5 
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'!'ABLE IV. BELA.TI SHIP BETwml TRIU.'1' • FINAL WEIGHr , PER CI!m' GBr LOSS AND Hli?OXIC TOURANCE (HMAl..ES) 

CONrROLS C Ror Dlfir PAHTl;~ IN 
Per 

IT ION 

p, ir Cent Pair Cent 
Final SUrvival. Num.- Final ight Survival Num- Final Veight Survival 
Wt. Grams Time,.Min. ber eight Los Tine,Min. ber eight Loss Time.Min. 

185 0 3 -12 162 22. 8 3 3-13 136 16. 0 9 
192 .5 .5-10 140 13. 6 .3 3-12 l6o 2.3.a 17 
188 5 5-2 1.58 12. 2 4 .3-11 1.52 19.1 35 
194 8 2-1 124 19 • .5 4 .5• 2 148 17.a 47 
180 8 .s-12 138 9 . 2 5 .5•14 166 26.7 so 
176 9 .5-1.5 168 8.7 21 .s-12 134 11.8 53 
206 1.3 5 -14 166 12. 6 29 .s-13 142 19.3 s 
184 20 S-9 1.56 6.o .31 3-14 1.52 20.8 63 
1.32 22 5-6 146 12. 0 33 2-1 122 20. 1 74 
1.52 22 5 -12 146 17.0 43 5• 1.58 16.7 79 

174 24 .5-1 1.52 1.5. 6 5 5-8 156 1.5.2 80 
l.82 26 5-3 148 12.9 48 5-5 148 1.5.9 99 
178 'Z'l 1-11 la:> 14 • .3 51 5-1 1.52 10. 6 99 
192 28 5-1 148 12. 9 .51 5-6 146 12.0 101,. 
224 29 .s- 11 140 1.3.,6 .54 1-15 136 1.5.0 116 

154 33 2-2 134 22. 1 .55 5-3 1.50 11.8 120 
152 34 .3 -11 1.52 19.1 55 .5-9 156 6.o 120 
196 38 3-1.5 122 12.9 61 5~10 144 11.1 12() 
194 41 2-3 1.38 19.8 68 .s-11 144 11.1 120 
196 4.5 1 -13 124 6.1 70 .5-1.5 170 7 .6 120 

166 4.5 2-4 156 17.9 7 3-l.5 122 12. 9 120 
142 46 5-4 1.56 17.0 94 2-2 1,38 19.6 l.20 
136 59 5 156 15.2 100 2-3 138 19.8 120 
190 64 3-l.4 156 18.7 100 2--4 152 20.0 120 
178 64 1-12 120 1a. 9 102 2-5 184 16. 4 120 

1.36 66 S-5 146 17.0 ~ 120 1-11 124 11. 4 120 
168 69 .3-13 132 18 • .5 120 1-12 120 1a. 9 120 
192 72 2-S 182 17. 3 120 1-13 126 4.5 120 
206 120 1-14 144 7.7 120 1-14 142 9.0 120 
220 120 1 -15 168 8.7 120 5-J. 1.58 12.2 120 

146.6 -• 178. 8 15.1 145.a 14.9 

·•Aver ae,, 
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TABLE V. Im..ATIONSHIP BET mrr, 
FINAL GHI' , PER cm? WEIGHl' LOSS AND HlPOXlC TOLERANCE (MALF.S) 

gQNTfiOLS CARROT DIE'? fARl:~ J;!:IANITION 
Per Per 
Cent Pair Gent 

Final Survival Final eight Sarviv ' final eight Survival 
'ft. Grams Tizre,Min eight Loss 1'1.me,Min bar e i ght Los Time,Mi.n 

212 .5 9 214 ' 2.3 .3 l 8-j 246 19.9 16 
204 7 " 8-.5 252 17. 8 35 9-11 234 J.7.1 44 
JOO 8 9-4 302 15.8 43 9 198 11. 6 44 
250 10 . 9•11 246 12. 7 .59 9-14 262 12. 7 51 
288 11 9•12 256 17.3 64 9-l.3 182 16. 0 63 

250 1:5 9-7 198 17 • .3 67 8-9 206 10.0 64 
284 17 8-9 206 15. 6 74 17-7 186 14. 2 6.5 
236 18 9-3 210 12.8 79 8 246 9.9 71 
200 26 . 9• 2 224 16.9 80 8-7 238 16.9 71 
224 27 9-6 186 17.6 87 9•2 230 16.0 74 

222 28 8 270 17.6 90 9-3 206 18.3 78 
26o 31 8-1.5 216 20 • .3 90 8-4 262 1 .a 87 
220 35 8 262 20. 0 91 8-.5 248 1 .3 92 
230 .35 9-1 204 17.0 96 9-12 248 12. 6 9.5 
222 j8 9-.5 202 1.5. 6 9S a-13 192 1.5 .6 97 

224 42 8-1.3 196 1.3 .o 98 8-ll 216 17.1 97 
280 43 9-1.5 2.32 6 • .5 99 248 8.9 98 
312 4.5 9--1.3 186 a.o 100 8-12 204 6 • .3 99 
206 46 254 6.9 10.3 10 216 .5.6 101 
202 48 9-9 194 .5. 7 109 j - 6 190 3.8 102 

.306 48 8-3 248 9.5 109 9-1 214 11.4 1:3 
280 48 8-2 242 1:3. 9 111 9 ... 4 298 8 • .3 104 
26o S8 .. 8 -10 220 · 10. 0 112 · 9 .. 5 198 2.7 110 
288 63 8-11 214 11. 9 11.3 · 9-15 2.36 u .o 120 
248 6.3 9•10 194 19.1 ll4 9-9 192 1.5.7 120 

244 77 8-12 208 11. 4 u6 9-10 186 • l20 
242 Tl 9•14 266 11. 4 120 .... 2 242 10. 0 120 
250 S, a .. 14 2.36 9.0 120 ~ 224 1.0 120 
242 100 8-7 242 9.7 120 a .. 15 216 8 • .3 l20 
276 109 8- l 234 16. 1 120 8-14 224 19.4 120 - -• 248,7 227 14.2 222. 9 12. 5 

ver 



oroups Be 

Females• M:lle§ 

Control and Carrot Fed 0.066 0 . 000.3.5 

Oontrol and nan1tion 0. 000.5.5 0. 00014 

carrot Fed and Inanition 0 .14 1. 0 

"Low values tor •,P• indicate a high significant difference; 
tor example , whe~ IP• is 0. 01 the difference is signi1'1cani 
at the l per cent le l. 

•Wl'be L. D. 'iO for the controls in tbe female ~oup s 29 min., 
while tbl L. D • .50 tor the control animals in the male group 
was 38 1Din. 



DISCUSSION 

During t he exposur to hypoxia, the oxygen tension within tbe low pressur 

chambers as controlled by measuring the barometric pressure. However , the 

carbon dioxide tension was not controlled and it might well have influenced th 

survival times ot tbs animals . To overcome such a limitation adequate venti

l tion was provid d duriJl8 each test. 

The ta from the experiments in ha One indicated. tbat a carrot diet 

and loss or body ight ght well have reasecl b3Poxio tolerance in the rat. 

Thea data were not conclusive • but did form a basis for turth in etigation~ 

By using a sixnpl1fied test procedure, data obtained in Pha e Two whiah 

could be treated statisticall:,. Using the dose or exposure that was lethal for 

fi f t y per cent of the animals (the L. D • .50) as a basis of comparison bet the 

grou_ps in this pba e ~he di.ffe . noe in hypoxic tol ranee may be illustrated. 

In the f le series the control .group bad an L.o. 50 ot 29 minutes, the carrot

fed oup ·and LeD•.5o of 54 minutes , and tbe inanition gl:'OUp an L.o.50 of ll6 

minutes. However, in the male aeries t e control group had an L. D • .50 ot .38 

minutes• the <;at'rot• fi d group •.SO of 98 nutea, and tlle inanition group 

L. »•50 of 97 minut s ( e Tables IV and V). 

By using a Fisher ' Obi squar method (l.3) the significance of these 

differences be evaluated. 'l'-he L. D. 50 tor tbe -control animals may be U$ed 

the po t to te t t significance of tb se differences bet groups i thin 

tbe aerie • By using this point tber was found to be a significant differenc 

in toleranoe bet en the control animals and either 'the earrot,,.fed or inanition 

animal in each series . This difference as highly iGJlificant~ except in the 

oas or the control and carrot- fed rats i.n the female eri.ea. Here the dif • 

ference is sie;nifieant only to the 6. 6 per cent level (see Tabl VI). ?h 

difference in tolerance bet een the carrot- f d and in~i tion groups s noi 



fo nd to be significant in either seri ; in fact , with t male series the 

was found to no difference in toleranoe to a highly sieJ).ificant level. 

It should be pointed out that the tests for hY.Poxia ith the ID8.le aeries 

ere mor carefully controlled than were those for the female series. This 

resulted from testing rats from each of the three group, (lS from ea"Ch aroup) 

23 

1n the large presaure chamber imultaneously. Since, in these l . tter tests, the 

control , carrot- fed, and inanition anirna.le were subjected to the exaet s con

ditio , eny soUt'ce for error ( uoh as high oarbon dioxid or oxygen tension) 

eliminated. Because or this the data tram this series are considered 

of more significance • 

.since partial inanition ghea th rat as GL"eat an increase in hypoxio 

tolerance as does a carrot diet it appears that this inere e in tolerance is 

due to the loss in body igbt rather than any substance present in the carrot. 

Thia increase in hypoxic tolerance, resul tin from loss in body i ght, may be 

the result of a lowered metabolio rate (20) whioh would lo er the oxygen re• 

quirement of the tissues. 

SUJJ Y Alm CWCI.USIOOS 

'1'be in stigation to test the survival time of rats subjected to hypoXia 

as made in two phases. In Phase One veral groups of rats e fed various 

carrot diets and one group s ubjeoted to partial j,nanition befor be 

tested tor hypoxic tolerance . In each of these gro~s an. increase in tolerance 

was noted. 

In Phase Two the question of in:fl nc of carrot diet and partial inani• 

tion as :furt investigated. o gt"OOps of ra. ~1both male and f, ) were 

•pair fedl tested tor hypoxic tole anc • and o pared, o no l rats. One of 

the e groups bad been fed an exclusiv carrot di for. t days before the test 



while the other had bean. ted a restricted basal ration so that the weight loss 

bet een the two gt9oups was similar. 1th each of these gi:-oup, a sisuifi~ 

increase in resistance to hYl)Oxia was fOUlld . Data from the male series showa 

that either a carrot diet far· ten days or a restricted basal diet , resulting in 

a similar weight loss , affords the rat a aigpif'icant increase in hypoxic tolerance. 
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LATE I. SMALL "BEU. JAR" DECOMPRESSION CHAMBER 



PLATE 2. SMALL AND.1AL DECOMPRESSION CHAMBER 






