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Navy di vers conpl eti ng 85°F warmwat er di ves one
week, then flying over 1,000 miles to take part
in 41°F cold water dives the next week?

I't does happen - particularlyif thedivers
are participatinginone of the bi omedi cal diving
research studies at the Naval Medical Research
Institute. This past spring, research divers
concl uded human- perfornance eval uations of the
one- at nospher e di ving system(JI'M in war mwat er
and one week later were at work in cold water
investigating physiological and psychonotor
performance. For the Navy di ver who’ s | ooki ng f or
unusual and uni que experi ences, bi onedi cal research
diving may be the answer.

The Naval Medical Research Institute
(NWRl')is | ocated on the grounds of the National
Naval Medical Center in Bethesda, Maryl and. The
Navy’'s |argest bionedical research facility,
NVRI has on board approximately 200 mlitary and
200 civilian personnel. Its m ssion, assigned by
the Secretary of the Navy, is “To conduct basic
and applied research and devel opment concerned
with the health, safety, and effici ency of naval
personnel .” As part of NVRI'S effort to carry
out its mission, a bionedical diving research
programhas been active since the early 1940’ s.
Wthin NWR, diving support for rmedical
investigations is primarily furnished by the
Hyperbaric Support Departnent.

Navy divers serve a three-year tour at
NMRI; nost of the billets are slotted for
saturationdivers. Onboardat NVRI inthe spring
of 1979 were 13 divers: 2 Saturation Master
Divers, 5 Saturation Divers, 2 Divers First
Class, 1 EODDi ver, 1 SEAL/ UDT Di ver, and 2 Di vi ng
Medi cal Techni ci ans. When the new 1500- psi
saturation systembecones operational later this
year (Faceplate, Fall '77), the nunber of diver
personnel wll be increased fourfold. The
operational testingand subsequent divingof this
new systemwi | | provide a uni que opportunity for
the divers to be part of “state-of-the-art”
systemt echnol ogy, and ai d i n pushing forward t he
frontiers of diving physiology and nedi ci ne.

The present contingent of divers at NVRl is
called upon to perform a variety of tasks in
support of bio-nedical research, in addition to
the usual duties associated with a diving
facility. Divers at NWVRI often are asked to
volunteer for diving nedical experinments,
experi ments whi ch may denand t he ut nost in diver
stam na and fortitude. For exanple, during the
past year NWVRlI divers participated in studies
eval uati ng commonl y used drugs ( Facepl ate, Spring
"79), cold water performance, flying after
diving, heat loss in water, blood gas exchange,
and diver/operator performance in the one-
at nosphere diving system The tasks NMRI divers
performin these studies are rarely pleasant;
noreover, the studies nmay call for extensive
physi ol ogi cal nonitoring of diver perfornmance
via el ectrodes and probes under conditions of
extreme environmental stress (eg. water
tenperature, fatigue). Successful bi onedi cal
research divers at NVRI exhibit patience in the
face of lengthy and involved experinental
procedures and a dedi cation to acconplishingthe
tasks in an exenplary manner. W thout the
cooperation and professionalism of the NWRI
di ver, applied bionedical diving research woul d
falter.

Al t hough no si ngl einvestigationistypical
of the experinments under way at NVRI, a study can
be chosentoillustrate the tasks NVRl divers are
call ed upontoperform Recently, MR (DV) Waver
participatedinastudy evaluatingthe effects of
wat er tenperature on physiol ogical, cognitive,
and nmotor performance by a wet-suited, scuba-
equi pped diver. During the experinent he
conpl eted 14 dives in water ranging from77°F to
41°F. On each dive he perforned tasks including
top hatch transfer, tooker patch renoval and
installation, time estimation, |earning and
nenory performance on an underwater response
acqui sition paddl e, andtorque wench esti mation.
Bef ore each di ve ECG el ectrodes and tenperature
probes were applied; bottomtines ranged from30
to 50 minutes. The data gathered fromthis study
will assist researchers in understanding the
nature and extent of environmental stressors on
di ver performance. Once validated, this
information will be passed on to the fleet with
recommendations for appropriate action.

Wien not actively engaged in a research
project, NWMRl divers can be found conducting
pressure and O, tolerance tests for US Naval
Academy m dshipmen and diver candidates,
requal i ficationdivesfor Naval D strict Washi ngton
MCand MsCof fi cers, hyperbaric Vickerstreatmnments
for various disorders (eg. gas gangrene, bone
necrosis), requalification dives for NWRI
personnel, and reconpressiontreatnents for both
mlitary and civilian diving accidents. I'n
addition, NVRl divers have the opportunity for
travel. Anmong the TAD | ocations visited by NVRI
research divers in the past year were |sle of
Shoal s, Maine; San Antoni o, Texas; Panama City,
Fl orida; and Col unmbus, Chio.

What do the NVRI researchers think of the
support provided by the research divers? The
comments of Dr JMWal sh are illustrative: “NWR
di vers do an excellent job for us. They are co-
operative and highly notivated, despite nunerous
di sconforts and indignities they nust endure for
reliable data to be gathered.” The NMRI
bi omedi cal research diver fills a unique and
i nportant rol e i n advanci ng our under st andi ng of
the effects of hyperbaria on the human body.

VE THANK THE SUPERVI SOR OF DI VI NG US NAVY,
FOR PERM SSION TO USE THI'S ARTICLE, VH CH WAS
ORI G NALLY PRI NTED | N FACEPLATE, SUMVER 1979.

OPI NI ON  CORNER:
Dougl as Wal ker

QUI S CUSTODI ET CUSTCDES?

Reading the article by Dr Mchael Curley
about his work using Bi onedi cal Research Divers
set e t hi nki ng about the responsi bility of those
runni ng suchinvestigations. Wrkinvolvingrisk
of some sort to the subject is a necessary
concomi tant of seeking to advance physi ol ogi cal
know edge, and i s unavoi dable in the testing of
newdeconpr essi on procedures or the i nvestigation
of the course and the treatnment of hypotherm a,
tonentiontwo exanpl es ef f ecti ng di vi ng nedi ci ne.
Sone seemingly extraneous facts influenced the
decisionto wite, nanely re-reading an article
concer ni ng experi ment s usi ng rat s, the publication
of a book on Cl A experinents2, and the paper by
Drummond Rennie3 (Deputy Editor of the New
Engl and Jour nal of Medicine). The notation about
the responsibility of all doctors to resist
illegal and i moral acts on persons4 was per haps
the stinulus to precipitate into print.
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In the Royal Navy and t he US Navy there are
strict regulations toreduce the possibility for
excessi ve ent husi asmon t he part of those running
or taking part in projects involving possible
risk. Inthe RNthere is an i ndependent nedi cal
team with power to termnate any experinent/
proj ect deemed to i nvol ve undue ri sk of norbidity,
and t he sanme holds true for the US Navy. However
much work i s undertaken i n secret projects where,
certainly in wartinme, such rules do not apply.
University and G ant sources also exercise
control over experinents perforned, though possibly
areeasiertonsleadthanaremlitary scrutineers
if Drummond Rennie’s conmments are taken as
evidence. And certainly one has onlytoread sone
of the material that is published to be aware of
t he doubt f ul val ue of some work on t he physi ol ogy
of, say, the Dive Reflex.

As an exanple of the physiological work
whi ch coul d reasonably be considered as better
di scussed t han performed one coul d read t he paper
by Hughes, Stein and Lynch, *“Hopel essness-
i nduced sudden death in Rats”, which was a well
desi gned series of rat drownings repeating the
wor k of a fanpus and t oo revered physi ol ogi st, CP
Ri chter. Apparently the original work was quot ed
by authority after authority inthe best Medieval
tradi tion wi thout anybody questioni ng t he worKk.
These aut hors standardi sed the experinent and
showed that it was not necessary to suppose that
rats had to “gi ve up hope” i norder to expl ai nthat
they drowned when subnmerged for a sufficient
time. They showed that the bradycardi a observed
term nal | y was only whi | e subner ged and was known
as the “diverefl ex” by physi ol ogi stsw thaw der
knowl edge of their subject than npst of those
interested in ascribing feelings of Hope etc. to
rats, seened to possess. They showed that the
LD50 for rats subject to an i nescapabl e streamof
water was a 6 psi jet pressure and that the rats
barely able toremuinwith their nostrils at the
surface tended to drown if they were denied the
tactile input fromtheir vibrissae. They also
showed that rats suffered stress, and increased
nortality, if they were handl ed sparingly, and
tended to get entangled in ECG | eads and drown.
Al this at the cost of watching 200 rats drown.
Are such experinments justified?

But these were respectable workers fully
believingintheworthof their experiments. Sone
may find it a little strange that one was a
Postdoctoral Fellow and Instructor in Child
Psychiatry and Paediatrics, the second was
wor ki ng for adoctoratein Physiology andthat the
third is a Professor and Director of a
Psychophysi ol ogi cal Cinicwhowas interestedin
rats because of the pul se changes in patients in
a Cardiac Intensive Care Unit. The paper raised
no eyebr ows when gi ven at two synposi a, beforethe
Ani mal Behaviour Society and the Anerican
Psychol ogi cal Associ ati on. As the work was
performed to debunk ill-performed work by many
who followed Richter, one can have reasonabl e
doubts on the worth of nmuch published work or the
justification for such experinents. To be
totally fair, the authors did observe that rats,
like humans, can be resuscitated after “dry”
drowni ng. Nothing they di scovered was new, and
t he experi ment al desi gn, t hough nodel | ed apparent|y
on the original work, was i ncapabl e of answeri ng
the question of their paper’'s title. But they
knew this 200 rats earlier!

The description of the C A s nedical
ventures, as detailed in John Mark’s book “The
Sear ch f or t he Manchuri an Candi dat e” and extract ed
in newspaper reports, shows that there are
suf fici ent nmedi cal persons, and ot hers, about who

are only toowilling to treat people |ike people
treat rats. One nmay consi der Shakespeare’s words
appropriatetothe victinms, who well coul d say of
such arrogant peopl e,

“As flies to wanton boys, are we to gods,

They kill us for their sport.”

(King Lear).

Wiile it is to the credit of many that the CIA
experienced troubl e i n obtai ningtrai ned nedi cal
help, it is discreditable that so nany were
wi I lingto beconeinvolved and to publish heavily
bowdl eri sed versi ons of what was occurring. |t
is stated that an enminent and respected figure,
Dr Ewen Caneron (then director of the Psychiatric
Institute at MGII University and one-tine
President of the World Psychiatric Associ ation)
was anmong those deeply involved in experinments
whi ch coul d be considered i moral and illegal by
nmost . The book reports that many of the CA
experiments were perforned on unwi | |ing subjects
witharuthless disregardfor acceptedrestraints
of nmedical practice. |In one study, for whichit
woul d have been inpossible to attract college
student vol unteers seven prisoners were kept for
77 strai ght days on LSD. On anot her occasi on LSD
was given to unsuspecting persons, at |east one
of whom sui cided. The response of Admiral Luis
de Flores, the CIA's research chairman, to this
tragedy was that it “would be aninjustice” if the
person responsi bl e were to be repri manded as this
would hinder “the spirit of initiative and
ent husi asm so necessary in our work.”

As well as the problem of attracting
researchers (sic!) there was that of finding
enough gui nea- pi gs. The nost conveni ent source
was the flotsamand j etsamof the international
spy trade and petty crimnals who would be
powerl ess to seek revenge. One of the project
directors felt that only by testing subjects “for
whom nuch is at stake” could he obtain reliable
results. He called such tests “terninal
experiments”, as the subject’s |ife was possibly
at stake, a code name whi ch shoul d have al erted
those in authority with any noral scruples. Dr
Caneron is said to have used electroshock,
undeterred by the screans of the victins. Heis
al socredited with | eavi ng one woman i n a sensory
deprivation box for 35days. Hediedin1967, much
honoured by his peers.

So it seens that there may be a problemin
that one cannot always rely on the official
nmoni toring procedures to act efficiently. It is
greatlytothecredit of the Aneri can systemt hat,
in due time, the information was nade public,
sonet hing that woul d be possible in few, if any
ot her, countries. As a fall back should the
Est abl i shnent fail to act, who is to act as the
“stirrer”, who should we expect to nake a stir
about sone ani mal or human experinent that seems
to of fend sense or noral ity? Those who | ook at TV
reconstructions of AOd Tyne Music Hall will know
the answer. At the end of t he eveni ng, when every
resource i s being nobilisedto ensure a loud and
effectivefinal rendition, the Master of Cerenonies
lists the performers and concl udes “but chiefly,
YOURSELVES”. Now you know wher e t he buck st ops!
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