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Ai~~;’1 I c 1 ’  L

A u n i que c i i r i i c i I  •Jtuatio i i  at  t:Ii~ I ’ ’ H ! s •~~~~: i rc h in .~~
~i: u - dc i t  p~~: :  ible to col lecL :u: . . clearr cTi dsLa t russ .

t H y d r L ) ;er l  ~ s c ie :ir r i ; ee tri d s~~t ur •~~~ on i n  t u e  hr  • u• been u:oriitot-ec l in ?? ci :jcctc — t w i c e  in I of t : ;  w i t s  C
— 1? m o n t r i s  i n L er v a l .~ Ed ch su bj e c t  bc~; bees ~ 1u ( ; ! ed w i t s

/ f r o m  1~ t~ ~~ ~ c:hron I ca~ lv irn j~l anted c-i ect  ode:.; . f ;  T/ 2
for H2 gas c les rance /sat urat ion has been ri~ asured frcs ;: 1 t o
76 tine± s around each of the 160 elect~ UCOS .

‘> The ha] f L I h f o r  hydroqen jns c l r n :e / s s t u ~ at ion
in t i c  t L ; L I . . n ; r e i . , .  r~~c! Luc~e T ~~~ ~~ t w e ~-n f l J  r u l e  :-e -d
:b) r!! ~~sJI : - 1 ;  -::~~~~ ‘ :te s • : I  h~~s c - ~ L .~-s;d 1 1 : . . ; . .
w t i j t ;u; _i i . ~. In t ;~~ e s r - — J o ~ - - s it :  i _5’ V e r ’ ’  ~ r. eTi I ~~-J • ,

re:; 2 to 20 n i r r u c e s  iii the  skeleta l  isci c c .
8% CO 2 added to the b r e a th in q  c~ir caused a d ra st ]  c
d u c t i o n  of the half t i re  oniy in come areas in the I ra

~Thor e m u st  be a focal  moe. Tin : ‘ :m r eeri l  at  n q t h e  h] :c~~~~1 n .:

various or- of l ao

The information obta ined in these stud ier should b~taken into occount in the dovoloa ; e~r t  of n iving tT : J c c  or
diving on oxygen/sydroqen.  The d at a  may help to i ’ -~the understanding and t reatment of deco:up: ess ion S i c - s T .
and increase the sa fe t y of deep sea diving important cc
the U.S. Navy .

Vesl a onr Person Biomedical r1o~~i toring Equi~ i~~~:;t1.~
. has beer refined. Four c hanne ls  of ci~~ta LiLS sloai~ ia I,

mixed and recorded ci~ one tra ci: of a t~ t t o r .  pc w cc c d
casse t te  tape—recorde r modif ied for rc:: -ote op rat ion.  ~ Tue
unit is fitt:ed in a ~iater: tig ;t  c ’ a m  s~ c-il , to be c~~rsieci o n:
the diver ’ s back.

The Ve s la  on Person biorncid i cal ~/o it o r i no  has been
demonst rated to the’Na vy ,  to LCDR Call and his group
at El Centro Cal i f.  and LCDR ke~ d a r id hi:; qroup at Point
Mugu Calif .
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W i t h  t I e  l i e r i n e  B i u r u e s i c a l  I r i s H  t u t e , Us ive r  r L’j
Texas , (; 1 V L s L e r : , i: Ia ive  s t e  L.  a ;::e;i tar ~r c ;  ol d l v - ;
t h e  G u l f  of H c x i c ~o. The d a L ~ f c c :  t i e  G u l f  end th e  h a
Sea w i l l  .hc: c o u p n r , l lc .

The occorr ip li h r u e i t  U r i C i c I T  th is cont act has made us
ready for bioried i cal mon itor i t i c ;  of o;. : -L ~ tiot a 1 work i r ig  a nd
inspect ion— dives in the Nort: hea for L Ie  study of w o r k— loa d ,
euphoria , rr~ental in poirmen L and the diving re f lex  to inpr ova
diving e f f i c iency  and diving sa fe t y .

W ith support from the d i rec to rate  of Labour Safe ty  a r id
the Norwegian Research Counc il this stud ies are now in
progress in the North Sea.
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I N I I C t : ~iY t I  H-!

Tue r , ; i r  ~ ur ~~o: ol Uris  C n ; t r  ct i n :  bcor , to rs
s~~Lutat :ion and C i l : i l ! . i M ( a :  ba: el - ,Y d s o - 1 . rr  - a c  I i  r:, - i  La
esta hi I :dr t b - ’ o f f  tir e fo rT  h- ,’dr a : -  acj : : , ci e rase . a r id
sa Lur at  j o in L ie  bra in;  ~nd ti : ; ; - c l o t o r r  n i c i ac les .

Invust iq~it io r s  of Ii c’ r:ed i c i  monitor I c r  sf d i ve rs  in
wet—l :ui~ S has b - c . rr the ::a-cond pu: pose of U i.: cen t n ac t .

Si nce 1 952 the iris i n I nv~~~t i c a  for iran: c c r  I ed out
researc:h in the human br-a le us i.r j  I n t rocerchs ul s- I.c . c ~ uJc~to exarui nc? and t rea t  pa t i c  nt:; s u f fe r ing f r e : ; ::elect ,i
disc~~se~ in the brain.

In our laboratory at  Gaustad these studies a re  c n n .
out as part of dept h—e loct . roqcap H c /neuro:;un i I al ti c,: L::
of pa tien ts  suffer ing from P a rk i ns o n ’ d I ~~~c: c , ~~~~ ~ nd a-f cr
neurological diseases. These cxa :rrinration;; c ive U:: i .r : : i ciuC
opportunit ies ro t  only to imp -ave Li re saf ~~ty of tue t eat : .
but are used to ~ id where Lb. then upeutic eoagulat io nest
successfu l ly  may be applied.

In th is way the intra—cerebral studic : : w i t h  the hyd~~- . - : - ;;
gas clearance te chnique are urrieue for thi:: labora tory .  ‘b c-
chronic implantation in the human brain of Se n Sor: a:: w i

I - as the develap ;cent of a techn ique by whic h blood f low c: :s cr c~s.
of only two to four minutes ’ durat ion may he ohta i r r cd , a rc
new and un ique for this laboratory. Prc’] in:.inary data i :d l c a t c -
that there is a steady f luctua tion and change In the blood
flow to the var ious n~ cIei and var ious sys cc-s s w ithin t r i e
bra in.

The i n v e s tigators feel very s trongly tha t the research
descr ibed in ta is  repor t will open up a now area j r ti c:
s t u dy of the funct ioning of the huron brain and to w h ich  ex te nt
malfu nctioning in the brain nay be attr ibuted to breakdown
of blood flow.

The mu ltiple focal in t rs—cerc- i ; ra l  blood f lew s t u d i e r
may open up a new area i the sauc- w ay as the i n t ra - - c ::- rc: L.r.~ldepth—e lect rocj raphic studies o~ cncd up ci sirr: ilc~r ar- a r 2 5
ye a r s  ago.
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T i  eh t . c i . r i i q  h p e : L r r r l : , ‘c - ’s .lc ’ l , i s l e  ~n f ’ . w : a 1 . io:r  ~~~~~~. ‘a t
- , cr r ( ; -  ‘ . . i i  - a 1:’ r I L’ I ood f 1 - - . ‘

~ .‘ ii’ I a ii::; . i t  o: - c i ;  - ; c’ r y  a:
iris. J ; r c - : ’ .: n a t e  •~re u r i J I j Uc :  i n I o r :s~ t . i o  H ‘ - c i t .

aL’ : ,o l u L e  i . l oocl 11 .- n’ in d i f f~ ’r c - s t  are ’ .:: 1: Lhe hi ar~j C ’J ; l rV ;  t I re
ci inic i l y  er - i t  i c :r l  pcc: : ope c - L i v e  pei- iod . 111 t i c r t c .
i r i s  on l y b:c’n } - v : r ’ H b Lc  to con 1 U t c ?  t I i c ’ : : —  d .-~t a  i r d i ;e c t . ly .

Ow: stud  ion arc of p rac tica l  v a l ue -f or  deep se-u
d i v i r r ’l on t h e  Cant ir ;ent~~l ~iiel 1. [- ‘or d i v e rs  c - c r - p r e s s  icr
and decorrr 1 .-re~~si 0:1 L ime are of cr-:a h I rr:portance. No cen —
press j o or dc ccorr pr- ‘ . ion tabl c- for t i re  trc~. t r: • :1 t or 1: Tin 5 -::’—
m a st  of d i  vern; can 1:-: c o m p l e t e  w i t h o u t dat a  abc -u t  t : i e  f ocJ
cj~. n: c la,,ru:lce from t he brain and the ef fect  of rec i rculat i ra .

Our pr-el  imi rary r:c:nul tr; ind i.catc- that  - half  t ine for
- gas clea rance in t I e  brai.n r a y  vary fro m less  than a ni - u  to

up to half an hour or mace , pending the ac t ivit y of t i~~ diver
and location in the brain.

The main investigator wi th a team from the EEC
Re~ earch Inst itute pa r t i c i p a ted  under (ron ! red : ~-i i s r 1k
Navy and c nrried out EEC and EKG ruoni tor i  ng of L i c e dives :

- - 
topside, during diving, inside the S’-aiah II b.fh Late, aid

I during deco:npre ::.s ion. T r i m earl y cx p c r  icri ce pr - ) : :ptc ;d t: .e
• main investicrator to eruborke on ~ lori :~ c rO] c- : :;tr;’;y i r . i p 1 . j c c ;

out EKG ar id EEG CHa’ rqes  in diver;  dun ir :1 nil low .~r d  dc-op
d ives  in ;: imul ten- as we] 1. ,nS I n open sea d iv o s  ~ vc - H r :  : nt
water  heated w e t— s u i t s .

A nurrrbc r  of new tec: rc icai dc- v c:iop:: . ’anits had to be 5 :0: —

- taken and eporation I psc’Llc rn :: hat!  La bc so] v d to sLac t : e
- 

- - d a t a a v a i la b le on rnsjnet ic tape for fu; ther advanced
electronic analyz i  n: ~:rid compac i son. 

, -

~ :,, 
To st irnul~~t:e these two s tud ies  of in teres t  to the U.f .

-- Navy , the O f f i c e  of rI val Re:rsi rch in tiarh ing t a r , , in part
supported the EEC b-ace ,1rec d l:s t i  t a L c ’ n’ I r iven- t i c  . t io r i  on
gas c learance arc i  :— Lurat ion as we ] 1 as b: csr c-a ic :a l  u .o r r i  i~or inc~of diver-n: .
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At  t or )Fr - I. i c ,  I c a r  -y a - ’ : -. I. t i c .  r 1- :: a ;  t i~ SIC 1. - d c )  I - —

7. _ C~~Ok~! ~-r i : ; : t . ’r  I -  - or b :~~e:; La. ih7k.  tl~: ccc ! r S c t
O n : :  ~. f L c  sc”. ’ r s l  1 i i ; -  - .  ri~ crc - - I - H -ni er r l b .’ . ~~~~~~~ 

j ’) ’/

T i c  c ’ . i i  :~~~~~~~~
- - - - of t :0  . - i i i ‘ a ;. i c - I S  cc ‘ - : c  c r i c i  c i : :  -

~ cccl  L a -

w ha l e  tu e.

T ire v ~:; t. I qa t I err a:’ t I n .  - ::- . t in -ui  I. ~~;,  c d  d o  - . r c:e
of l iydror:en q . n  i c c  ru I i  ‘,- .‘ -..: : c-nr r l i . - L c-cnc c- IL a np cal Hot
to  Of F ic e  of k . r va l  II’. a nub i c r  1. 17G.

T ire i c c - i - :  c a L  5 : on Li i c’ . - .~ c c  C. ._ I S ~ : I Loring a I d I. \-’ c i
adv nn c-ed t I r C  :: t ~rt ~~ of tj i ’~ a r t  of hi n:: - cI L o f  r- cQ ~ i 1 -a r c c - p ii-
cr hn:c. — ‘ar ’ and open sea d iv ing.  tJc-  c - sn  t en;, I ‘ von ::e H tar
d i v -rn i i ;  h o t  w a L e r , he- ted  ~‘,- a t — n u it :  d i r : ,  to ~~~~ r : , ’ -t e r
c o r i t i no us ly  f o r  up to 2 ’ :  hour,;.

W ith n;ubr;tantia]. support Ira n ;  t I ’ : I-! - ~-j ’ .:~~i~- c  1- ~e: ~‘ .,L C ! t

Council and L ie  r1orv~~- ,i. an Dir- n-c  c ,  I. : ~ f I , , i L a i r y ’  ~~c i  eLy L iar -
s t u d y  of’ d ivers  has now u- ca r t  n ail ? I. i.e c c c i  r~ t a c k  for r n ’ -
Re na - o r  c-h i n r : : t i  L u t e  w i t h  c a l l  n c .  c i a d  ‘ ‘ .c p p- c L. I n -  i nit i r i L l.o’ r
of tb’- cur r  n t  proq r ac: i  ~.‘as t r i o  i icciUlL 01 t i r e  we::!: ca r r ioc
out  w ~ Lb 01-; ~ ‘ s ::uppor t
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W i t h  U ;- : ’ r . ec cc , . dc’’c .:laa ~.r a c-rn L on tHe cona is i rn- : ’ c”, -L;,l s he lf  t - c c ’ :
is an . i n l e r e a : ; i r a g  need fox  i n n :  La be ~r b i c :  to c a r , ’ ,- Cc;; t, ~, ‘ . ,r i :
not on] y iii s:n:;llow v’at.e-x’ bu L ~ L grenntm :r C-apt _ i cr .

Th e U . S .  Privy ’ s Sea ls-b p r o j e c t.  c-l u:: a m aj o r  ccLo:~ U- .’ i - a ,
to i e a r n r  n ::orc: about  m a n ’ s ability to ~,:or k crc: 11 so c n n _ icr
wate r for  a pro] . o ,v;cC t i : c c - • In t n i  :c pro oct  I. ; a c  m a ’ S  • ;~~ , - - I —

qator and 11cc EEC ka . - : e a r c n i  Incc t it ute  t- .’ - ; : - c r e c p o n n : - I H  a -‘

thc ’ b ionc ;cd i c-a l  n ’ -a o n i t o r i r n c ~ o f L I -:’:: d iver s: . ‘l ine EES , H’;, ’ L I  :
- - and th e  r e a p i . r a t i .on wan ; m on i t or c - J u s i n g  t h e  c n r i q i . m . u l  V ’c-aI

b iomedica l  r ecord ing  u n i t .  -

Jus t  l ik e  in ear l i e r  s t u d ie s  of j ot  f i q h t n e r  c u r d s c ’ - . - cc
si gr n i f i c a r b : c h an q e c -  in the EEG ar id E }’I G in  r o f l I c a n i c ’, - to ‘nbc
e n v i ra , ; : c c ’c r , t  end the  work locd  ~n ea  ec -:c c a u : a  ec ’n’j , c ; c - ..cnked cn ’nc ’_ ics
wore  ci ,. - . ‘cc in t I r e  d a t a  f r o m  the d iv e rs .  I f  c r - s r i :  I c-a l -cc ; I. --
tori. rr g can r e v ea l  t he  s u b j e c t s ’ p h y s i o l o g I c a l  ‘red r: ; - , .’ n t S l
response  to the  L a n k  r equ ir ed , the  woc -k l on id/ ov er l c : - , ’ cI  c-crc  ci cr0
be ar~~esL.  St u d i c a  in  ; c i m u l a t : c x - n  can c_ lye  va ’u n f , i a  Sc Io n—
m a t :  on out the o niy  c’ -sa y to l ear n  the  f r ’ 1 annea L - ,Ic; to
morn i, Lor the  d i v e r s  in t h e  er ’r v i x ” c c c c . r : n L  i.rn w h i c h  he is c_ iO~ c c c
to fu nction. 

-

The technical problems in t he  biomedical mon,i. tor .Hn
of EEG w a s  c~mpherc.i zed by dir . Car l  Schaefer. ‘H’-ae- r c’ sir,:
obviou sly great difficu ] ties i.n ohtair :i ncr; good EEC rc-nacd;:
during extendc-d sirnulatc .d dive :.: in ci-ra mcr hcrs ”.
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