
ON
*D—A071 1115 I IMIV—COtI,N46

~oc

I t



i.O o~~~
_ _  

2.2

ft L 
~~~ 2.0

i i i i
0 I~ I.8~iiii~~~ :
I .25 UhII=Li ~~~
. 

4 .
MICROCOPY RESOLUTION TEST CI~*kE

• 
NATK~~AL BUREAU OF ~TA~DARDS-I963.4



—
~~~
- —-—--~--- —

..—-
~~~~~~ 

- -
~
--,-

~~
--

~ ~
—

~
--

~

V 

— —— — 4 

—~~~~~~ -‘°~ - -- - - -  ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ 
~~~~ ¶ £~~. ~~ -

SE~ LRITY CLASSIFICATION OF Ti llS PAGE (iflion Dig. Ens.r.~* 
‘
~~

REPORT DOCUMENTATION PAGE ‘
~~~~~ ~ BEFORE COM ET~~GF O~~~”

OAT NUMBER OVT ACCESSION NO 3. RECIPIENT’ S CATALOG NUMBER

~~ ( 1  Final P~f4. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

____ -~~~ 5. TYPE OF REPORT & PERIOD COVERED

In Vivo Effects of Oxygen at Varying 1965-
Pressures on Erythrocytes and Brain ~ Summary Report 1976

S. PERFORMING ORG. REPORT NUMSER p
• _ _ _ _ _ _ _ _ _

_ _ _ _ _7. AUTHOR(I) b. CONTRAj~ ..~~~ . ..~~ ~~~~

~~~~~ karl es E. Mengelj  M . D. 
_  

_ _ _ _ _ _

u
~~~ 

~ PERFORMING ORGANIZATION NAM E AND ADDRESS 10. PROGRAM LI.,EMENT~ PROJECT . TASK
~ AREA & WO*K UNIT NUMBERS

- University of Missouri( / ~ N J
Columbia , Missoux~ 65201 

~~~~~~~~ 
~~~~~~~~~~ 7

j ~ II. CONTROLLING OFFICE NAME AND ADDRESS *2. REPORT DATE
1 .

~ 
Procuring Contracting Officer 6/17/77

~~~
. O f f i ce  of Naval Research 300 N. Quincy 13. NUMeEROF PAGES

Department of the Navy Arlington , Va. 8
*4. MONITORING AGENCY NAME S AODRESS(U dlIt.,.nl f rom Cons zof l ing OWe.) *5. SECURITY CLASS. (01 ml. r.p ortJ

O f f i c e  of Naval Research Resident Rep .
~Park lu ll Plaza ____

2326 Louisiana Street I is.. OECLASSIFIcA ,lo N/DOWNGRADI NG

Lawrence , Kansas 66044 
~~~~~~~ 

SCHEDULE

I5 DISTRIBUTION STATEMENT (.1 thu. R.p of t)

Biological and Medical Sciences
Hyperbaric Physiology

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION IIN fj MJT c~ ~~~~~~~
*7. DISTRIBUTION STATEMENT (ol A. .bitroct .n5or.d Sn D eck 20. U dIlf.,.nI from~~~po,5)

.1~~

~p ~~~N . A .  ir it I
‘-1 JUL 17 1979 H

IS. SUPPLEMENTARY NOTES - II
Iüt~i’-’i±~u u

I~one (\ 7~’ ~
IL KEY WORDS (Ccnunu. on ,,vs,, • old. St n.cuomp ond ldw,ltly’ by block nomb.c)

LJ.J Hyperoxia , hyperbaric oxygen , red cells, brain

H
20. A’ST RACT (Conslnoc on r.v.,.. .Id. St n.c..wy ond Sdsnssty by block nomb e)

See attached

.4 3~~~~~~~
9O

~~~~~9~~W1
I DD ~~~~~~ 1473 EDITION OF I NOV 61 IS OBSOl ETE

- 

5 
S’ N 0102. I.?. 014 . 660 1 SeCURITY CL SSSIPICA~ tOW OP tw -~ R*SS ~~~~~~~~ t~.. ip.,.

_______________________ 
~~

-
~~~~~~~~~~~~~~~ —.----~~~~



~ 
-~~~~~~~~~~~~~ --~~~~~~ --. -~ 

—5---- - - - - 5 - -  

a

~1

SUMMARY REPORT

CONTRACT N0o014-6q—A~ O2p7—OOOo-

OFFICE OF NAVAL RESEARCH

1965—1976

In Vivo Effects of Oxygen at Varying

~iessures on Erythrocytes and Brain

DmTB1BWC~ STATEMENT A
Ap~ ov.d I o public r.is~~D trIbutIou~ LTnliaIt.4

Acces~sio-n For
NTIS GI~P.&I
DDC TAB
Unaxuiow~ced
Just ifioMion__________

By___________________

Distr i!~utionL
A v a i~y~.C~~ es

Avail and/or
special

—~~~~ ~~—~~~~~-~~-———.— - ~— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~— — — -  ~~~~ .: O ~~~~~1_ ~~ 
- . - -: -, 

~~~~~~~~~



—._—- -
~~ - !--—-_ -.- -~~~ 

- • ‘ ~~~~~~ ‘•••~~~~~ • -5’S.~’•~~~~~ s~.- - ,

The following is a list of the major scientific accomplishments
achieved under support of this contract. Details of all of them
are to be found in the publications derived from these studies.

1. First evidence of hemolysis in a human after exposure to
oxygen under high pressure (OHP).

2. Evidence for a relationship between in vivo tocopherol
status and central nervous system toxicity (seizures) during
exposure to OHP.

3. Demonstration of in vivo inhibition of RBC cholinesterase by
OHP and definition that it was due to peroxides.

4. First proof of in vivo peroxidation of lipid in RBCs (pro-
duced by hyperoxia). 

S

5. Description of changes in RBC glycolytic intermediates due
to OHP and associated enzyme changes.

• 6. Detern,inatlon of the exact biochemical and functional events
.leading to in vivo destruction of RBCs by hyperoxia.

7. First evidence for in vivo consumption of tocopherol during
- exposure to hyperoxia.

8. Demonstration of in vivo changes in fatty acid composition
of RBCs induced by hyperoxia and their relation to RBC de-
struction .

9. Evidence that hyperoxia of any degree could produce hemolysis
if prolonged enough.

10. Demonstration of changes in WBCs produced by hyperoxia.

11. Effects of drugs on susceptibility of tissues (RBCs and brain)
to hyperoxia.

-

~~ 12. Role of circadian rhythm in susceptibility to hyperoxic
seizures.
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13. Proof of in vivo production of H202 in RBCs and brain during
exposure to hyperoxia.

14. Proof that senescent RBCs were those most susceptible to in
- vivo hyperoxia.

15. Study of factors that influence- oxygen transport of RBCs.

16. Effect of drugs on red cells in humans that might influence
susceptibility to hyperoxia.
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