@ https://ntrs.nasa.gov/search.jsp?R=19690010651 2020-03-12T07:36:57+00:00Z

General Disclaimer

One or more of the Following Statements may affect this Document

e This document has been reproduced from the best copy furnished by the
organizational source. It is being released in the interest of making available as
much information as possible.

e This document may contain data, which exceeds the sheet parameters. It was
furnished in this condition by the organizational source and is the best copy
available.

e This document may contain tone-on-tone or color graphs, charts and/or pictures,
which have been reproduced in black and white.

e This document is paginated as submitted by the original source.

e Portions of this document are not fully legible due to the historical nature of some
of the material. However, it is the best reproduction available from the original
submission.

Produced by the NASA Center for Aerospace Information (CASI)



PACILITY FORM 602

A--3061A(AS-1)

Former designatlons: L-97,464
R-21-010-010

Quarterly Status Report Nc. 14 to
R
Natlonal Aeronautics ard Space Administiraticn

1 October ~ %1 December 1968

(1R n ¥ A, g & £} 4
Effects of High and Low Barometric Pressures on
ndy b why o G el

. o
s ‘i ’r"? 'vn 2w LENT, I g
Susceptibility and Regiuiarce to Infaction!

Franciz B. Gordon and James D. Gillmore
Department of Mi-robiology
Naval Medical Research Inst.ate
Bethesda, Merylana 20014

. B o ]

1£9-20009
My

/

(PAGES) (CoDE)

D 2l O OU

I e———————————
INAGA CR OR TMX OR AD NUMBER) o PTIGORV)

MAR 1969

RFECEIVED
MSA STI FACILITY




Abatract,

With the animal chambers used to date it has not been possible to mzintzin a normal body
temperature of experimental animals (mice) in a He atmoesgphere under pressure or at one
atmosphere in contrast to an N, atmosphere under pressure. Body temperatures of mice
in such environments have nowzbeen determined by means of thermister prcbes inseried
intrarectally and subcutanecusly, and were found to be several degrees below normal in
He atmospherzs. The degree of heating of the ambient gas needed to allow the mouse to
maintain a normal body temperature in He was also detexmined, This information will be
applied in the design of experiments to be done in new pressure chambers (maximum,
1,000 psig) in which temperature, humidity, CO,, 0,, gas recirculation, czn all be care~
fully controlled. One such chamber has been de ..vexed 2 more are expected soon.,

The alteration in enteric flora described previcusly in mice subjected to 100% O@ at 3.3 psia
has been confirmed and found to return to normal levels when the mice are returned from the
abnormal to normobaric environment,

Exposure of mice to 100% O, 2 at 3.3 psia cnly hefore aerosol chailenge with Chlamydia
trachomatis (mouse pneumonitig strain) does not not result in the increased moriality rate
seen in mice exposed to this parsbaric environment after aerosol challenge, as reported
previously. Pre-challenge exposure only for two w: zeks to hypcexic enylrorment (gir at 7.3
psia) algo did not significantly affect the irfection,

A reduction in mortality lo mice Injected I. P, with C, psittaci is present in thege groups
exposed to 77% O o after, or before and afier, mje«vton. But exposgure to the hypercxls
envircnment only before lnoculation of the infecilve agent does not slter the mortalily rais
significantly from that of the controls.

Confirmation of a previcus experiment was cbtained when mice were placed in 100% Qg ay
3. 3 psia following aerosol challenge with influerza virug., Although titers of wirus in the
lungs, and degrees of lung consolidation were ths game as in controls under normclbaric
conditions, the mortality rate in the parabaric group was greatly increased,

Exposure of strain A/Hed mice to hyperoxia ard hypexla following intravenous incculation
of the carcinogen, dibenz-anthracene, resulted in a significaptly grester incldence of
pulmenary adenomas in the hyperoxic group than in the hypoxic., The normoxis corntrols
showed a rate lying between the two but not gignificantly different than elther. Nevertheless
thig is the type of result reported by others and indicates that cur test system is working
satisfactorily for further investigations on the effect of parabarosis on the inciderce of
pulmonary adenomas in these mice.

Ancther host-virus test system has been developed for uge in thiz study, i.e., Coxsackie
B virus-adult mouse., The first exploratory experiment gave no evidence for modificaiion
of the hogt-virus relationship under parabaric conditions.




1. Effect of parabarosis on enteric bacterial flora of mice.

Attertion was directed in QSR No, 13, July-Sept., 168, towards efforts for improve--
ment in limiting undeslrable concentrations of gases accumulating in chambeyr atmospheres
during long term exposures, Piredictable alterations in the norial fecal flora of mice
expesed to simulated altitude in 100% O, with normoxic pO, (37,000 ft, 3.3 psia) have been
repeatedly demonstrated, but great dlffi@ulfy has been mpm'enced In malutslinlng experi-
mental animals at simulated depth sea water under hellum-oxygen atmosphere (2.8% 0 in
He, 95 psig) for over cne or two week Intervals,

In experiment No, 17, with animals exposed to the same hyperbaric, hypcharic and
control atmospheres with sampling performed at twe week intervals, significant elevarions
{ > 2 logs) in concentrations of both typical E. coli and Klsbelella-Aerogenes were again
obtained at both 2 and 4 week intervals followlng exposure to 100% O, at 3.8 psla. Entero-
cocel also were found to increase in greater than 1 log magnitude afmr 4 weeks at altered
atmosphere. The obgerved concentrations all returned to control levels when the parabaris
mice were returned to ambient atmosphere for two weeks and remained congtant at an
additional two weeks sampling period., Only three mice gurvived 2 weeke exposure to the
95 paig He---o2 atmogphere and this portion of the experiment was discontinued,

In the preceding experiments, the humidity, CO,, NHS and HZS concentraticons ware all
maintained within acceptuble limits at the 95 psig Oph,mtlng presgure by an adeguils Hee
Oy flow rate and adsorbent agents (Baralyme, Boric acid) within the chambers., However,
wnth the present equipment, we have been ungble to compensate for the considerable losa of
body heat within the pressurized helium atmosphere,

2. Qbservations on temperature of mice in parabariz environments.

Because of the problem descrived above, preclse measurements havs boon mads on the
body temperature of mice, and the amblert 'Lt@mper nre, at simulated depth and s Nk”udl.««;
Thermisgter probes wers Ingerted subcutareously and huirarectally in restral-ed mice, and
placed in the ambiant atmosphere near the mcuge,

Figure 1 shows the effuct of compresgion to 95 peig in N, plus 2. 8% Q, (': v:mm,‘?a 3
condition), Relatively litile effect on body temperature is apparent. In «:un’ t, Fig, 2
shows the effct of 95 pslg in He plus 2. 8% 0., y (cermoexle corditlon), A pre »f@und w«i
sustalned drop in body temperature occurs. “This effect no doubt zceounts for the persiatant
loss of experimental animals, reported previously, during the flvet two weeks! exposurse
to byperbaric He~0,, atmosphere. Mice that were sble to survive stresgs due to body heat
logs for the first two weeks continued to tolerate the environment equally as long a3 mice
held at the same preasiure of O, % ir nitrogen for perlods of up to 14 weeks ln gome experi-
ments,




The effect of eyposurs ‘o a normeoxic, normebaric hellum z2tmosphers (20% 0., 80% He
at ore atmosphsra) 1n lowering both subcutareous end rectal ‘=mpr~~-1mr ag 19 ghown In
Fig. 3. Although the observed tempersturs reduction obaerved at amblant almcephere
appears compavable to that seen in ralce under prassure, the calorisc demerd required o
compensate for hes’ loge under presure 11 groaatly Lncreszsed, For ‘h' 3 ragson "controla"
for the hypertari- He-(.v)‘ conditions are rot provided by Hc~~02 gag miviare ot cre atmog-
phere,

In oxder to determize whethar a controlled alevation of envirormental fomporatire
weuld decrease givass due to boedy heat loss, a amall table medel pregaure chumgs
(Bethlehem Corp, ) wzs modified by insztalling a hot water clrculating copper coll Llarnally
and connecting with an extarnally controlled hot water supply. Rectal and subc ‘.‘,:.:' eoun
thermisters were agalin implanted in restralned mice with an additionzl tharmister avallible
for racording chumber temperatura,

In Fig. 4 the stabllizing effect on rectzl and subcutanecus ernimal tomperatures of ralyling
the environmenta! chamber temperature s shown during compressior to 95 psig ' 2, 8%
oxygen in n'irogen, Fig. 5 shows the same eff»r'* In 2,8% O, in hellum, L~ sc'."-: vzl experi-
menta invoiving elevation of chamber tempervatiivea dezth of the experimertal ar inals
occurred wher chamber temperatures accidenizlly reachod 41-42°C, Atiompts t cuiaps
vestralnt in the vertlla’-d plastic holder within the heated helium-cwygern atmogphers meay
have stregsed the animal too awverely,

Observatlors have begun on the body temperaturs of mice subjected to simulated ol00uae,
3. New squlpment
The firat of three, 5.3 cu ft {150 L), hyperharic chambers capable of almulated ot ude

(vacuum fo 1 mm Hg) cr rnessuw to 1000 p‘-ﬁg heg bean dellvered, Two more wih a
conrecting 4" ball valve are pearing complstion go that anlrmals may e 1 ranafrred feom
chamber io chambsr without d,i e'*"'rjg the parabaric conditions, This wi ' & for the fixat
time, planning for long term experiments without clierarions in glmiilas x—n‘ al’itude or degpth,
A bullt-in recycling ayetam with f‘O.. adsorbent chamber and automat!c temperatire ccntrol
between 0-40°C will help eliminate mw dous urcontrelled varilables, l‘:fhﬂ"'g low bod
temperatuce, encourtered duving previous long term expogures,

4, Effect of parabarosis on infection of mice with Chlamydia trachomatiz (meuse praumo.
nitis strain),

The effect of pcst-challenge exposure te aler at 7,3 pala (3imulated aliltade with oo ta:
pO2 80 mm Hg) on moxrtality and severity of mouge pmu:nohiu_.s Infection, as mezsured by

.




groes pathology and lung lnfactivity titers, haa bearn deporized In QSR No,

1962, Although the posi-challenge exposure v hypcbaric~hyperis atme sphere appar
favor pulmonsry infection to some degrea (Increased infactivity titers, .C1>P>

only the 16-dsy interval of sacrifize), moritallly rates of both parabaric and contre

were easentlally the game, This i in cordragt with the lncreaged morial!

4o

ty rates

ad tc

lanimas
choarved

wher mice were expezed pogt-challange cx hoth pre- and poal- challenge o hypcraric-
normoxic atmosphere (L00% C,, 2. 1 pw’.-..). (Fig. 2 of QSR No, 11, Jan, ~Mszrch,

Fig. 3, QSR Nc, 12, Aprii-Ture, 196K,)

The preaent exporiments were desigred to determine the effact of pr.

exposure cnly o hypcbaris-normex’c (L00% 0 :-,.; paia), hypobaric~hyp:

Hg, 7.3 psia) and rormebaric-normoxic (lze &l 1 atm,) atme spherea o
rates and severity of lung !nfeaction,

Experimert M p.- #37 was Limited tc detsrmizing the cumuladive mort:
wher grcaps of mlce were pra-cyposed for 10 days o the deseribed simuls
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control conditions, challs 'gg ed with the infecting aerosel, and then held or 1!\'9 ghe l‘.‘ :’.:', room

air at 1 atm, A.l‘hough average gurvival time diffored tl, some extent (g
hypexd2 group) the final mc.rf. ity rates were essentlally the same for all @
results are shown n Fig, 6,

In Mopn #38 mice wers exposed for 2 weeka to the game ervironmental oo

described for the procading experiment, then challenged r—*:..rui.‘a,::‘ly with an

alest

groups,
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and placed cn the shelf, Lung pools were harvested from aach of the experimartal groups

in the

Thess

at 11, 15 and 21--dey Lntar ~.‘..'. 3 tc lowing hu.fle‘nge Avyerage mouse waighte, lung waighta,
roming upits

ross pathology scores and lung infectivity titers evpressed 28 tneluslon fo
P
((FTY) pexr ml are aummar '.z ed in Table 1,

The Interval 10 frat gaorifce waa chosen or the bau's ~F +he r-:'..»*"»‘ei‘; of 1

PR ¢ C-

which was rot apparert il the «‘uf‘"!d week, Thlg long Interval was probah

cholce beczias Indlvidual diffurences betw en ml e are mors apparernt at the later

of the infection, pars

The diffc! ences soeln hotwoeen groups at 11 ds; ye w'

as compared to the cor .t.m..-l-_-;, but thlg cannot be- wgc, ‘dod as certaln, I s

challenge expcaure to 100% Oy at &, 8 pula docs rot effect the outcome of mouae b

toularly when gome of the mics ara bcg ning to recove:
reflacted in the greal diverglty in degree of \ung :L::s*;n lvemernt rece '~~»d for 1
ith regpect to lung we: g"‘ '
pathclogy give scme evidence for a greater level of Infection n the *wo ek

RGN Y/
(o ;‘ -«Z.E 1
o Thia is
rnalvidual mice,

ritis infection as does thiy parabaric env_.:'ozm-ezf:‘ after chzllenge, when mar '-‘i_‘

Increased moriality i observed,



5. Effsct of parabarcgls cr infecilon of mice with Chlamydil poittacl,

In QSE's No. 12 and No, 12, the effocts of parabaric exposure on a 3econd hlamydisl
infection, C, puittaci, wera described., Challengs was by the [ P, rcuts ‘¢ produce s
gystemic infeciior, A decrease [n mortali*s waas obtained when mice wers expoaad «ither
post-challenge or both pre- and post-challunge to aimulated altitudes with ~ormoxi: pO
(37,000 fi, 100% Oy). I~ the same experimerts, a derinite increase in morallty was
obtained wher hypobari:-hypcxiz atmospheraa (00, 0 mm Hg, 7,5 pals) were utlllc od,
Because hypcxia at almulated altliude (18,000 f*, pO, 20 mm Hg) ‘norosaed mertalty, 2
hypercxic envirarment might be expected to deorease moriality, and the off=-ts foilowing
exposure 1 altered enviropmerts bofcre or after Infectioua challenga could Lal ate
whether the effact waa directly on the hoaty,~r or the Irfuctive agent-ho«t Intarasilon,

In Experiment Paitt #6, siv groups of mi:e were used o determine the effacta of pre.,
post-, and pre- & perat-challenge exposures to an ambiert hyperoxis atmcaphera (777 0,)
with correspondisg flewing lize air and shelf (room zlr) controls, The experimental
design was an feliows, and gurvival times and mortality rates were determir d,

Group A-15 mice: 77% O, for 2 weeks - challenge ~ 777, O, for 2 wasks

" B_15 "

77% O, for 2 weeks - challergs - shelf for 2 = .cka

Q
i
-t
v
L L

Shelf for 2 weeks w challengs - 775 Q. for 2 wasks
‘

v

bt

o
.

Flowing line alr for 2 wks - challenge - flowing llne alx v 2 wke

TP Flowing line alr for 2 wka - challenge -~ ghelf £ 2 weely

" 'pls LA

Shalf for 2 weeks - challenge - flowing line alr for 2 wka

The challerge (ine LD, dose) consigted of L P, lroculation with 0,25 mlof 2 2 % 10 s
dilutior in phosphzts-buff. rad salire of C, puiizacl, strain 6BC-#:305, The ur/ival ra‘es
1Y Lo PRLAC,

for each parabaric group and correapording corivoly are pregented in Filgirae 7, &, 412 9,

The reduced meortally in mice expe2ed to 3 hypercxis gtmosphere 1a raadlly zppan ant
and this effect 13 obtaired either with pogt-challerge exposure zlone (Fig, 7)), ¢z withbath
pre- and post-chzllenge exposure (Fig, R). L2 contrast, whey expogure to the hyperox|»
condition wag limitad to the two weeks' pre-challenge period only, the cheerved surviyal
rates and corresponding cortrols are found t- be almost identiczl (Fig. 9).

When the chlamydial agent ¢f mousa preiumeoritiz waz used for challenge by mears of
infective aerosol, 2 similar decrease in mortality was observed in mice wher sxocased 1o
the ambiert 77% 02 armesphere following challenge (previcously reporied). Amblar:
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hypoxic atmospheres ((1% 0 ) #imilarly tended 1o novease mortality following aarcac!
chellenge but in coptrass, e poauy ey to elmidated 537,000 £ aliitude 2 100% O (cormox’
pO,) immediately f l!cw"g h~.mrg signiticantly rereased the morially, *h-~ Pres=ent
report confirms our 2arlier conclua’sn  that ‘hf' ho2t reaponse v --h» lenge wih 2loaely
relatad infective agenta may be influanced hy the a'terod parebharic condicra 1n 4150y ot
ways depending vpen the type of infecricon nduoed 1o the host,

6, Effact of paraba; ou's on pulmonary infe-tion cf mice with PR-R ‘nt"ior-9 /irus,

Ppiastiied - . ._.—-—‘—-.-—o-o D L A R ST . D et L R SRS

'

Experiment PR-8 #8 wan desigred to meaaues hoth lung trnfaciiviiy €10 i correaspons
mortality ratas 1n mice expoaed to 100% cxyger atmeapharer &b 4,5 (:} 0,1 petla following
asrosol challange, L comparison with gimilar e 'n‘.;.u meaintained undsr rormel smbiant
atmogpherse, Twearty mice wars observed £ srmiration of mox z rafia durisg
20-day post-challenge Irterval, and 24 mic» vimd amy challenged we rifized
determinstion of lung Lrfectivity titara, Tean percert lung pool suspc.'.-'.;«: } Were prepared
from 8 mice of each Infectivity group or the 4th, 5th, 6th and Tth day foll-wig challeng
and E..l')50 titratlens performed in fartlle cgga, '].".'.‘7',‘.~,“."."' regulta are pregentad 1n Talk
and the cumulative morialliles a heth groupa (bypcharis with 100% O,, and 1 atm contr
ere pragented in Fig, 16,

The evidence contlrme & previous finding, and again supporta the chaeryail -n the!
concentration 1s high hufore there lu grosy evidence of lung Ingolvemert, Although th
degree of lung Invclvemeant was mt'y‘: proncunced at the 7th day sacrifloe poptechallangs, &
5 to 10-fold decr=are 1n EID, 5o WEA r.al' ge i in h‘h hvpﬁbw,.u: .w"‘. ontrol groups on thal
dzy, compearad to the 4th day obaervation, The mur‘-“‘m in ".be e‘-'p»- rimeartal group
evposed to hypobtarle ervironment wi h LOL.”L oX; /g»“\ were flrut apparent cn the $th dzy pe

I

challenge, immediztaly fn)llnw*’"g pwnk ug Irfectivity *.f...szﬁ., ::’..".'.d stegdlly comilried un
the 12th d;,', when guriival was only 30%. In this avperiment the aerca ] e '
minutag at 9 rate ('*" v.. 4 ml,/mi a‘ 9i.2% R H, using 4 13100 d'lu of

pool, was rn‘ quite infective enough to caure mortallty 1a the smb! atmopphare conlro

group,

‘.
1

If we postulate that an altered host fuctor 19 regpongible for the altarad cll 1 2. cut e e

kecauge viral mulilplication within ‘hc' px “mopary tlasue 18 equal 1o doth groups, & Looal
alteration in lung tlzsus due to parabaric empopura may be a sigriflcen?t focln, Prew

challenge exposure cxly to parabaric cordlilors may asalst L. elucidatizg the mo-her’om
of this effect, Addi*i«'wl P’*:p*r' mr-mts are p*". »gre',mm(d to iza'veqti ata "'he'- effects of rot

exposures (40% o in r.‘_‘.”v.' \gezr:., 5 ps_‘.,.—,.,.
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7. The stfen! of pamabarcw'a on tdiciion of pulmonary fumers o A/ Had ieis 419
following T, V. -heilorge with ~hwmlzel cerotrogon,

Conflicting results on the incidence of luwg tumors in mice exposed t3 1006% O, atmee-
pheres at 3,3 (1) 0,1 psiz immedisiely after X, V. chsllenge with chemi-al c»&m‘.:,ogen WY
reported in tumor experiments #1 and #3, QSR No, 12, April-June, 1968, i order to
augment and clarlfy the pravicas dife, eiperiment #4 was desigred "o expose aqual weight
groups of 2-3 morth old A/Hed =train mice 1o vaxriour parabarie copditl:re, a4 recorded
ia Table 3, immediately following .V, injection of 0.1 mg of dibenz-arthrscane,

Following the L V. inczulation and exposure to the various altered aimosphures for the
times indicated, the mice wers held in ambicat room air for 4 months, The e'if.;pra‘z.";mw;‘al
grr)'Upzs were gacrificed under ether anzesthedia, The lungs were Infiitraied b 3% with
fivative, removed Intsct, and the tumor nodules were counted under 10 X mag:x.’:':a ation
with dissecting misrogcope,

During the two weeks parsbarl: expcsuve and subgequent 4 months helding pericd,
cumulative logs of mise L Groups B and C left tco few survivors for valld «tailntioul
evaluation, In the other evperiments! groups, 12 mice remained for tumoyr < uz’a in Group
D (11% O o0 1 2Em), 15 mize In -;rvmip E (aly con ‘fﬂ*la) and 9 mice in Greup ¥ (LUO ) O P
48 hou:'s. The results gre gummarized 1z Takls &,

observed .Lo, prece l.r.zg e.gperﬁ.xrnm:*.:‘ R bm Lh\v w:v.;wtim within gmups. was ,sub‘,.‘.v' .~nf v
limited to provide a signiticant difference botween groups D (hypoxic) and § (yper:sia,

»

Thig result 14 1o agreement with the crlgh al obusrvations of Hester, 2:d P‘"a“;; \pr‘BM

92:451-454, 1956) or. almilar ambisnt hypoile and hypercyic groups, The ALl ey o hetyaar
P B P

hypoxm.,wmm rlent ale and hyperoslo=ambliont &lr we w net dgnifisart for this ~wperimer?,
Additlonsl A/HeT whealn mice have bewr inlasiad with thc gt e g-n G d P e .1 o thoue
parsharlc atmospheres, They avs awalilng tumey count determingtions wpor completon of
the 4 months shelf perviod and resulis will be reported in the nex: QSR.

8. Dwperiments with Coxgaclle virug,

Explorvatory experimenis have been performed by which cuienting Informatln hag veer
obtained for nse of ao adult mouse-Coxsackle B virug system for tesiing effsct of pars-
barosis. Assays cf vires in the pancress of adult mice were made by suckliing mougs
inoculatior and by plagulng on cell monolayers, In contrcl mice virug was found and
titrated in the pancreas up to 10 days following I P. Incculstion,




One experiment (Coxaackie #5) waa performed with adull mice under parabaric
conditions following I P, inoculation, The detalls are given in Table 4, No desths
occurred in any cof the groupe and the slight differances in viral viter of parcreas pools
of Groups D and E are rot nonsidered to be pig-ificant, Additioral experiments of this
type utilizing other dosages, t'me intervals, and parabaric conditions are planned,




Table 1 (Exp. Mopn #38), Effect of two weeks pre-challenge exposure to parabaric conditions
on mouse lung Infoction with a chlamydial agent (mcuse pneumonitis)

Day of Av, Av,
Environment saorifioy No, mouse lung Groses Lung titer
post-challenge mice wt,(gm) wt, (gm) pathology® PU,/ml
B 1 3 16,0 0,50 42,0 5. 841 1x20°
2 wks 1n 100% @,2,2)
Oy at3.3psia 16 4 21.6 0,32 +0.5 <2,66 x 10°
before challenge (0,0,5,0,5,1) 3
21 3 22,6 0.34 +0, T <5,23 x10
{0,0,2)
c 11 3 17.5 0.44 +2,76 4, 4(+0, 7x10%
2 wks in tank (1,2,4) &
air at 7,3 psia 15 4 19,6 0.44 +1.75 6. 0(+)C, 57x10
@02 80 mm n‘) (0020203) @
before challenge 21 4 22,9 0,41 +1.26 < B, 82 % 107
(0,0.5,1,5)
D 11 3 19,2 0,55 +1,0 0. 440, 12108
2 wks in line air (0,1,2) 2
at 1 atm (O, 16 4 20,6 0. 40 +1, 87 B 93012, 910"
172 mm Hg) (0.5,1,2,2) :
beiore challenge 21 8 21,8 0,38 +0, 58 <5, a5 x 10"
(0.(0. 1)

. Arbitrary 0-5 acoring for degree of lung Involvement: Mean scores ars ndlzated, with
individual mouse scoreas in parentheses,

Aerosocl exposure 30 min using 1:5 dilution of 50% mouse pneumonitis pool at rate of 0, 40
ml/min and relative humidi‘y of 91, 6%.

B &Du 0.01>P>0,001

s P11
tg C;1 &Dy; 0,015 P>0,001

These probabilities ara based only on the degree of variation in inclusion counts ameng the
4 replicate coverslips used for each assay,



Table 2 (lafluenza PR-8, Exp, #€). Observations on lungs of mice aacrificed a’ Intervals
after aerosol challenge, exposed to paraharosis after challenge,

Lung pools Day of Average ElDg, of
3 mice each sacrifice consolidations 1fienze virus®
: : ; s
100% O, at 8 .. I8
3.3 ps 6 i.3 B
7 2.3 10757
@ 4 0 10701
et o 5 0.8 10~6.9
 § R 1072

" Expressed as 50% egg lnfaective dose per 0,1 ml inoculum, (Ié.rbez-}
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Table 38, Pulmenayr; denomas in A/HeJ mice subjected to parabaric environments
following L V, injection of dibenz-anthracenre,

No. mice at Type and duration of No. mice at  Average No.
Group challenge environment sacrifice tumors

B 16 100% O_, 3.3 psia 0 -
2 weeks

C 15 Tank alr, 7.3 psia 2 -
2 weeks

D 15 11% 0, in N2 12 0.9 (+) 0.
2 weeks

E 15 Tank air, 1 atm 15 1.9 {+) 0,6
2 weeks
2 weeks

Level of sigrificance by Student's t.,

t g = D-F 0,02 >P > 0,01
ty, = D-E 0.2 >P>0,1



Table 4, Test for effect of parabarosis on Coxsackie virus infection in adult mice,

Environmental Titer of E.ncreawolsa
No. condition, Suckling mouse Plaque-forming
Group mice after inoculation = Mortality LD50/0. 05 ml units, 0,1 ml
A 10 100% O, 0 - -
3.3 psia
B 10 Air, 7.3 0 - - ’
psia :
¢ Air at 1 atm 0 - -
(controls) :
D 15 7% 0,, 0 | e 1.3x10" |
1 atm
E 15 Air at 1 atm 0 10%- 2 0, Ex10°
(controls)

a
Harvested from 5 mice of groups D and E on day 6.
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CFFECT OF COMPRESSION AND OECOMPRESSION UNDER OXVGEN - NITROGEN
ATMOSAMERE ON MOUSE SUBCUTAMEOUS AND RECTAL TEMPERATURES

“O~ NEMESTIN & ? WEO/TAMEOUS
i THERNSTERS ) AECTAL
-t THERMISTER® 4 CHAMBER

—

uh\*\wﬁ*/\’"fx//:

.
S —

¥
i T . il ’\——._..

e

Fig. 1.

¥ 20% ONVEEN ' KITROBEN AT 05 sng ROOM TEWP | om
THIE UNDER ALTERED ATMOSAENL

° 0 0 L e 190 w 0 m 300 330
NTES

Compression with 2, 8% O, in N,, 95 psig. In the tests
depicted in Fige. 1-5 observations were made on one
mouse restrained in a plastic holder with openings to
allow contact with ambient gas phase. Thermisters
were placed subcutaneously, intrarectally, and in the
gas phase near the mouse,

EFFECT OF COMPRESSION AND DE COMPRE SSION
UNDER OXYGEN- HEL IUM ATMOSPHERE ONMOUSE
SUBCUTANEOUS AND RECTAL TEMPERATURES
-0~ THERMISTER @i SUBCUTANEOUS

- THERMISTER “2 RECTAL
= THERMISTER® D CrAMBER

]

= 2

Fig. 2.

1. 2.0% OXYOEN IN HELIUM, 95900 NOOM TEMP | ot 1!
f'_'-m
m—t—t—#——tb‘— W80 I 340 I W0 Th—

MINUTES

Compression with 2, 8% O, in He, 95 psig.



EFPECT OF 20% OXYOEN IN HELIUM AT Iotm ON MOUSE

SUBCUTANEOUS AND RECTAL TEMPERATURES
—O— THERMISTER @2 SUBCUTANIDUS

ad § —o— THERMISTER @3 AECTAL
o THERMMSTER @4 CHAMBER

Fig. 3. Gas phase was 20% 0, in He at one atmosphere.

EFFECY OF ALTERING CHAMBER TEMPERATURE ON MOUSE SUBCUTANEOUS AND
RECTAL TEMPERATURES UNDER PRESSURIZED OXYGEN-NITROGEN ATMOSPHERE

«O= THERMISTER @ 2 SUBCUTANEOUS
= THERMISTER # 3 RECTAL

T

TEMPERATURE *C

2.0% OXYGEN IN MITROGEN $Spelg
TIME UNDER ALTEAED ATMOSPHERE

Fig. 4. Compression with 2,8% O, in N2 at 95 psig. Temperature
of gas phase raised by coil circulating hot water. Compare
with Figure 1.




“r -O- TMIRMISTER @ 2 SUBCUTANEOUS

2.0% OXYOEN N MELIUM AT $5p8g ROOM TEMP letm

A A A A A A A e
%0 60 0 120 190 180 " ™) o 300 %0
MINUTES

Fig. 6. Compression with 2,8% O, in He at 95 psig. Temperature
of gas phase raised. Compare with Figs. 2 and 4. Note
higher ambient temperature needed to maintain body
temperature in He than in N2 (Fig. 4).

EFFECT OF PRE-EXPOSURE TO ALTERED ATMOSPHERE ON SURVIVAL OF
MICE CHALLENGED WITH MOUSE PNEUMONITIS (Chigmydia)

8---0--100% Op AT 33 poig
€ ——o— TANK AR AT 7.3 polg

0=~o—- AR CONTROL

Fig. 6. Exp. Mopn #37,
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EFFECT OF POST-INOCULATION EXPOSURE TO 77% OXYOEN ON
THE SURVIVAL OF MICE INFECTED WITH C. peitiosl

-D-'Q. 0=-0 =77 % OXVOEN | oim
a, C—o—FLOWING AR | im0

a,
OO0+ O

Fig. 7. Exp. Psitt #6, Groups C and F.

EFFECT OF PRE-AND POST-INOCULATION EXPOSURE TO 77% OXYGEN
ON THE SURVIVAL OF MICE INFECTED WITH G pwitool

8- O ~T7% OXYOEN Iotm
P . il C —o— FLOWING AR | ot

'0--0--0

ry ALTERED ALTERED ATMOSPHERE —

o 1 2 3 o [] 0 "N 1’ 13 4
DAYS POST-INOCULATION

Fig. 8. Exp. Psitt #6, Groups A and D,



EFFECT OF PRE-EXPOSURE TO 77% OXYGEN ON SURVIVAL OF MICE

INFECTED WITH C peittegl
(%) SErrrTTYrYr. Y -a, e GROUP B=77% OXYOEN
. o GROUP C - FLOWING AIR
o0} i
! 5 !
wh
v -
o 5
° ——
2 WEEKS DAYS POST-INOCULATION ON SMELF

Fig. 9. Exp. Psitt #6, Groups B & E.

EFFECT OF ALTERED ATMOSPHERE ON SURVIVAL OF MICE FOLLOWING
AEROSOL CHALLENGE WITH PR-8 INFLUENZA VIRUS

B--0----100% Op 33psie
C —o—— FLOWING AR |otm

n' “‘
‘h
g i E :
.i
‘l
R R T ‘ n
a ’ O Q== -0 -0
- ! f %
[ JERED ATMOSPHERE
y - A A ' A A A A A P orSs WD WS S
!8'0'.7..0"08!'00!.0.07‘.0.“

DAYS POST-CHALLENGE

Fig. 10, Exp. PR8 #8, (See Table 2 for titers of virus in lung

pools harvested at indicated times. )
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