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BIOLOGICAL TESTING INVOLVING HUMAN SUBJECTS
BY THE DEPARTMENT OF DEFENSE, 1977

TUESDAY, MARCH 8, 1977

U.S. SENATE,
SuBCOMMITTEE ON HEALTH AND SCIENTIFIC RESEARCH
oF TiE Comm1rTEE oN Huaan RESOURCES,
Washington, D.C.

The subcommittee met, pursuant to notice, at 10:07 a.m., in room
4232, Dirksen Senate Office Building, Senator Edward M. Kennedy
(chairman of the subcommittee), presiding.

Present : Senators Kennedy and Schweiker.

OPENING STATEMENT OF SENATOR IKENNEDY

Senator Kex~eny. The Health Subcommittee will come to order.

In 1975 the Senate Health Subcommittee learned of serious deficien-
cies in the Defense Department's efforts to protect the human subjects
of drug research. In 2 days of hearings, it was learned that consent
forms were largely inadequate, that human experimentation review
boards rarely met, that unwitting members of the civilian population
had been test subjects, and that the Food and Drug Administration
had inappropriately given up its responsibility for assuring that drug
test subjects were fully protected. Today, we will learn what has been
done in the ensuing 18 months to correct that situation.

We have also learned, for the first time, the extent of the Depart-
ment of Defense activities in biological warfare. We will focus pri-
marily on the biological warfare research program and the protection
of witting and unwitting subjects of that program.

Recent revelations of simulant, open-air testing in civilian areas
have alarmed many neople. Their concern extends beyond the safety
or hazards presented by the test organisms, however it goes to the
heart of what a free society is all about. Should a democratic people
cede to its Government the full responsibility of determining when
secret tests on unwitting subjects are necessary to protect the Nation’s
security # How can public accountability be maintained when secrecy
is a legitimate and necessary component of research on human
subjects?

I intend to reintroduce legislation next week to extend the juris-
diction of the National Commission for the Protection of Muman
Subjects of Biomedical and I3ehavioral Research to cover all Federal
departments and agencies. Similar legislation passed the Senate last
year by unanimous consent. It died in the House of Representatives.
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I believe the National Commission has earned the trust and respect
of the American people. Tt has issued recommendations on fetal re-
~earch and rescarch on prisoners which has earned it the respect of
scientists and laymen alike. I believe it is time for a nation with a
~cientific eapability second to none to develop a uniform, national
program for the proteetion of human research subjects seconcl to none.

It is important, however, that the two subjects not be confused.
The protection of subjects of research is a different problem than the
clecision as to whether or not to do the research at all. The two are
related but not identical. I believe it is legitimate for the public to
participate in both types of decisions.

In biological warfare, public suspicions about tests on unwitting
subjects should not cloud public determinations abcut whether defen-
sive biological warfare research is necessary at all. It is conceivable
that had there been less unnecessary secrecy and more public input,
tests on unwitting subjects might have been prevented while tests on
witting volunteers might have been increased.

The public cannot and will not support what is does not understand
and what it learns by expose, The interests of national security might
have been better served by more public understanding and less
concealment. .

Before recognizing my colleague, Senator Schweiker. who has been
so interested 1in this subject and has been so helpful to this subcom-
mittee in both fashioning these hearings and focusing the attention
on this issue, I want to say how much we appreciate the cooperation
of the Department of Defense in these hearings today. There are a
number of public policy issues that are raised by all this subject
matter.

Our interest and the interest of this committee has been in the pro-
tection of the human subjects of our American civilians and in insur-
ing the adequacy of that protection, the consent, and in fashioning
the legislation to try and insure that that would be the case.

WWe have good legislation. We were interested in extending that
legislation to the Department of Defense last year, and I am sure
Senator Schweiker remembers that when we had the representatives
of the various service organizations, all of them without exception
supported the extension of that legislation to include the Department
of Defense, but had to take a position negative to that because of some
order of OMB, which we were never able to quite rationalize or justify
or feel was warranted.

I find in my direct conversations with Secretary Brown an extremely
positive and constructive attitude in this subject matter.

We realize you cannot at this time indicate a specific position on
this since legislation is not before the committee. It will be introduced
next week.

I can tell you how helpful your comments today will be in assisting
us to achieve and accomplish our task and our job.

I further note that matters which he presented this committec go
back many. many years. In tracing the history of development of this
program, we find actions taken by those individuals involved in na-
tional security took place during the period of the fifties and sixtices,
and therefore we are really catcﬁing up in terms of history. I want to
commend the Department for presenting this information to us in the
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way that you will this morning and for the cooperation that you have
had with ‘the staft, in helping us, assisting us, to really come to grips
with this issue.

We will have the open session at the start of the hearing. There are
some matters which are classified. We will have that in a closed session.

Then we will work with the Department in trying to reveal as much
of the hearing record as we possibly can for the public. T au completely
satisfied that the thrust of this whole program will be laid out for the
public today. 1 want to recognize Senator Schweiker at this time.

Senator Scnwetker. Thank you, Mr. Chairman.

I am glad to have the opportunity to join in this hearing into the
conduct of biological and chemical warfare testing by the Department
of Defense. 1 was deeply disturbed by published reports that the .\rmy
had run tests in populated areas of the United States, apparently ex-
posing large numbers of .\mericans to potentially dangerous sub-
stances. Since the Health and Scientifie Research Subcommittee has a
responsibility to take the lead in issues of research ethies and to pro-
teet the human subjects of research. I felt it necessary and appropriate
for us to have hearings on the important issues raised by this testing
program, and I want to thank Scnator Kennedy for agreeing to my
request for these hearings.

I al<o appreciate the work that the Department of Defense has put
into the report released this morning. This is a positive and construc-
tive step, and it will be most useful to us in drafting new legislation.
I think owr primary interest is looking ahead, developing policies for
new legislation rather than unnecessarily rehashing the past, but I
think also we can learn from the past. So I intend to review this report
very carefully.

This is not the first time we have heard testmony on the propriety of
Department of Defense research activitics and the use of human sub-
jects, and I intend to examine the report and today’s testimony closely
in light of what we heard before.

Many serious questions have been raised, particularly in regard to
the biological simulant tests which have been widely reportec in the
press. Medical experts have told us that the Army was using simulant
agents—live organisms which we know can infeet human beings—in
places like the New York subway system. There have been tests m my
home State of Pennsylvania—in Mechanicsburg, in the Kittatinny and
Tuscarora Tunnels on the ennsyly ania Turnpike and along ’ennsyl-
vania State ITighway 16. Some experts have told me that the \rmy
continued to use a certain bactevium loug after it was known (o cause
infeetion. Ollicials from the Center for Disease Control have stated
that manv better alternatives to the known pathogenic fungus s sper-
gillus fumigatus exist. Tt has been suggested that the fact that the
organisius used as simulants do naturally oceur in the environment
does not at all insure their safety—in fact, because they are normally
regulated by the environment, their efforts may be harder to detect
and control.

There may be honest disagreement about whether or not a substance
is dangerous—and about when we can expect researchers to know about
the potential danger. Perhaps more openness is needed, particularly
in the biological arca since we have renounced use of biological warfare



4

under any circunistances, to ensure that all available expertise in the
public and private sector is brought to bear in each testing decision.

. One thing secms clear: it is very risky indeed to assume that any
living organsu, reduced to germ warfare size and released in a popu-
lated area, is actually, theoretically, ever safe.

. -\nother problem which arises 1 connection with any open-air test-
ing is the problem of contamnment of any agent, be it a live oreanism
a chemical agent or simulant, or an anticrop or antianimal agenct. Even
though the spray may be in a confined, nonpublic area, how do we
stop downwind effects and leakage? If anticrop and antianimal agents
are tested in the open air, how can we be absolutely certain that nothing
will get into our food supply ? -

I am looking forward to full disclosure of the extent of this pro-
gram, the reasons for it, and the chain of responsibility involved. I
would like to know how many tests there were and how controls were
exercised, especially since it now appears that many tests were per-
formed all over the country and some tests were done by private con-
tractors. I want to know what justification there was for this endan-
gering of the public health and apparent disregard of individual
human rights. How was the need to do these experiments—-if there
was a need—verified for each individual test proposed ? What followup
was there on possible infections?

Perhaps most importantly, have the tests ended? If s0, could they
start up again?

All these questions are vital as we attempt to come to grips with
the key 1ssue in these hearings—the use of Americans as un\vittine
human subjects for open-air germ warfare testing conducted in the
public domain by officials of our own Government.

Since the original news reports appeared, my office has received a
nﬁumber of letters from people who want to know if our own Armed
Forces, charged with protecting us, could have injured them or their
loved ones through indiscriminate open-air testing with disease-pro-
ducing agents. They do not like the idea that they may have been
guinea pigs in germ warfare experiments. In most cases, there is no
reason at all to believe that the tests are implicated in these illnesses,
and of course no direct proof exists. But I think it is tragic that in a
free country like ours these sorts of questions have to occur to people
at all. The American people have a right to know what is going on
31‘01ll)rt1d them, and I hope this hearing will help resolve their lingering

oubts.

Lastly, it is my understanding that in the near future we will have
another day of hearings, at which time distinguished medical and sci-
entific experts can offer their observations on this program.

Thank you, Mr. Chairman.

Senator Kexxepy. Thank you very much, Senator Schweiker.

Well, T think you understand now, as I know you do, Secretary
Miller, what our interests are. We will proceed now with your
testimony.

If you will introduce your associates, we will start out on your
testimony.

e
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STATEMENT OF EDWARD A. MILLER, ASSISTANT SECRETARY OF
THE ARMY FOR RESEARCH AND DEVELOPMENT; ACCOMPANIED
BY BRIG. GEN. WILLIAM S. AUGERSON, ASSISTANT SURGEON
GENERAL FOR RESEARCH AND DEVELOPMENT; AND LT. COL.
GEORGE A. CARRUTH, STAFF OFFICER, CHEMICAL AND NUCLEAR
BIOLOGICAL CHEMICAL DEFENSE DIVISION, OFFICE OF THE
DEPUTY CHIEF OF STAFF FOR OPERATIONS AND PLANS

Mr. MmLer. Thank you very much, Mr. Chairman and Senator
Schweiker.

We appreciate the opportunity to appear before you today to pre-
sent testunony concerning the Army’s biological and chemical warfare
programs. o

With me today on my right are Brig. Gen. William Augerson.
Medical Corps, U.S. Army, who will testify on the human testing
portion of the Army’s program, and on my left is Lt. Col. George A.
Carruth, who has spent the past 2 months assembling the report you
have before you on the history of the Army’s biological wartare
program.

I would like first to take a few minutes to present some of the
history of the Army’s program on biological warfare. )

It began in 1941 when the National Academy of Sciences, due to
national concern, appointed a committee to make a complete survey
of biological warfare (BW). In February of 1942, the committee
completed its efforts and reported that BW as a weapon was not
only feasible but that appropriate steps should be taken to establish
a BW program for this country. )

In August 1942, President Roosevelt approved the formation of
the War Research Service (WRS), with George 1. Merck, of the
prominent Merck pharmaceutical firm, as its Director. )

The first task undertaken by the War Research Service was the
development of defensive measures against possible B attack.
Shortly after program inception, the WRS concluded that essential
knowledge could be developed only with larger scale developmental
operations. )

In November 1942, the WRS requested the Chemical WVarfare Serv-
ice of the Army—which was redesigned the Chemical Corps in 1946—
to prepare to assume responsibility for a large scale rescarch and
development program. ) )

In 1944, the War Department, specifically, the Chemical Warfare
Service, was assigned total responsibility for the U.S. BW program.

It became obvious early in the program that the United States
was behind other nations in its chemical and biological warfare
capabilities. )

Senator Kexxepy. Can you tell us where we are today, Mr. Miller,
on that question? .

Mr. MiLLer. I can comment first on chemical warfare capability.

I think that we have an aggressive defensive program going on
in the Army with respect to protective clothing, masks, detection de-
vices and so forth. I think that we are behind the Soviet Union in
terms of capability to use chemical agents offensively.
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I think that we are perhaps behind in some respects having to do
with training and decontamination. The Russian maneuvers that we
know about concentrate on large-scale decontamination training and
so forth. They use positive pressure systems inside their tanks and
inside their personnel carriers to preclude the entry of chemical
agents.

Senator Kexxepy. That is on biological warfare?

Mr. MiLLer. I am talking just chemical, Senator, at that point.

On biological, as you know, we have no offensive capability at all.
We have turned over Lo the Pine Bluff, Ark., Arsenal Antipersonnel
Agent Production Facility to another agency in the Government.
‘We have no means of dispensing biological agents at the present time
and our activity is entirely associated with defensive research with
respect to immunization, with respect to protective clothing, masks,
detection systems, and so forth.

Senator Kenxepy. Are there other countries now that are doing
extensive research in both chemical and biological warfare?

Mr. Mirrer. Certainly Russia and its satellite countries are doing
extensive research to the best of our knowledge in both chemical
and biological warfare.

Senator KExxepy. Have you made any assessment as to the nature
of their offensive capabilities in that area of biological warfare?

Mr. MiLLer. We do not have any confirmed evidence that the Soviet
Union has in fact destroyed its offensive biological warfare capabili-
ties. They have signed protocol and indicated that they have dis-
continued production of biological agents, their production facilities
have been dismantled and the stockpiles have been removed. However,
we have no confirmation that that is the case.

With respect to the United States we have destroyed our stockpiles
and permitted inspection and insurance that these stockpiles have in
fact been destroyed.

Senator Kexneoy. What significance do you draw from that, or can
you draw any conclusions from it?

Mr. MiLLer. The significance that I would draw with respect,
first, to chemical warfare is that the Soviets clearly intend to main-
tain an offensive capability, an ability to fight a war in a chemical
environment.

With respect to biological warfare I have great concern that we
are unable to confirm that they have in fact destroyed biological
agents capable of being used on a large scale in an offensive way.

Senator KenNEDY. Your testimony is they may have. They may have
destroyed these agents, but you have no evidence that they have?

Mur. MiLLER. That is correct.

Senator Kexxepy. WWhat can you tell us about the defenses that are
available against biological warfare?

Mr. Mir.LER. Qur own defense at the present time comprises essenti-
ally two elements. One is with respect to medicine, in which we are do-
ing medical research on the effects of various known agents and the
hardware program which is devoted to development of protective
masks, detection scliemes and protective clothing. This is of course
focused on the needs of the military. It is focused on the needs of the
Army as opposed to general population.

7

Senator Kexnepy. Could you go one step back, and could you give us
what your assessment is about whether biological warfare is a usable
and cffective weapon at the present time?

Mr. Mintkr. We believe that biological warfare could in fact be an
eifective weapon. There have been times, you may have read in our
report in the past, where some question as to whether biological war-
fare would in fact be effective. Our present feeling is that it could be
effective unless we are well protected against it.

Senator Kexxeoy. We are really talking about a wide variety of
diﬂ'grent organisms or mechanisms under biological warfare, are we
not?

Muyr. MiLLeR. Yes; we are.

Senator Kexxepy. I think it is important to understand whether
this is a real or potential problem, and I think we can put it into some
historic context, and then understand what steps were being taken to
try to deal with it. That is what we are really trying to shape here.

Just briefly, if you could, give us the parameters of the type of
danger we are talking about, what we are talking about in layman’s
language, so that the people can understand what we are referring to.

Mr. MiLLER. Let me ask General Augerson from the standpoint of
medical and biological.

Senator Kexnepy. We want to establish this and then move on
quickly. I think it is important that we get this.

General Aucerson. If T might drop back to the question about is
biological——

Senator KeEx~NEDY. Bring the mike closer to you.

General AucersoN. Before referring to the conscious work of men,
nature has indeed examples of biological warfare, amply demonstrated
in plagues and epidemics. The nature of the beast consists of what the
targets might be: people, animals, or plants.

The agents cover both living organisms, such as bacteria or viruses,
but also include toxins, and this is covered in the treaty, those toxic
materials produced by the living organisms. An e:ample would be
some of the toxins such as botulinum toxin. a very potent material,
even though it is not living.

Senator KenNepy. There is a variation from that, as I understand,
is there not?

General Aucersox. The spectrum of possibilities range from diseases
which are fairly rapidly fatal to agents which might merely render
people or forces incapable of operating for a temporary period of time.

Senator KExxNEDpY. May not kill them in that instance ?

General Aucersox. That is right.

Senator KenNEpY. May neutralize their effectiveness for a period
of time, as I understand 1t. is that correct?

General Aucerson. Right. Some of the discussions in the past have
been—althouglh this potential endeavor has malignant potential—it
also has potential possibility as seen by the people that advocated it,
of rendering a portion of warfare less ghastly than some of the other
alternatives nvailable.

Senator KexNEny. Let me just ask you about the recombinant DNA
is'ue as it affects this particular question. We have been interested in
this subject matter. The committce will have to deal with that in later
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hearings, but as I understand, there is substantial research being done
Ly the Soviet Union in the DNA area, recombinant DNA. What is the
potential for recombinant DNA in tuis area of biological warfare? Is
there siginficance to it ?

Genera! AUGERsON. Yes, sir. As with most important scientific ac-
complishments, it has the potential of great harm as well as great
goou. Lhere are dangerous applicadions of genetic manipulation that
one can imagine. I would hasten to add, sir, that the Department of
Defense has conducted in the last year an inventory, if you will, of
the work that we have in hand, and I am aware of no work in recom-
binaut DNA——

Senator KENNEDY. You are not doing the work?

General AucersoN [continuing]. We participate with the National
Institutes of Health in the studies and development of guidelines and
intend, if we ever do such work, to conform to the established policies
and guidelines.

Senator KENNEDY. Just before leaving that subject matter, does the
potential in .he area of DNA research concern you, how it could be
used in——

General Aucerson. Yes, sir.

Senator KENNEDY [continuing]. In an adverse way?

General Aucersox. Yes, sir; potentially very powerful way of alter-
ing the way living organisms work.

Senator KENNEDY. Do you know of any defenses against it?

General Aucerson. I think that has to be answered on a case-by-case
threat-by-threat basis, sir.

Senator KENNEDY. Now, let me ask just about the nature of the dis-
sent, getting back to the general question about biological warfare.
How do you assess the vulnerability of the United States now in terms
of that subject matter, Mr. Miller

Mr. MiLLER. We of course have looked at it largely from the stand-
point of vulnerability of the military, the ground forces of the Army,
in particular. 'We feel that without appropriate protective mecha-
nisms, without appropriate masks, protective clothing, detection sys-
tems and so forth that our ground forces would indeed be vulnerable.

We are looking I think aggressively, we are working at the pace
that satisfies us so we are overcoming those problems with respect
to the known agents.

As you know, we are not working on even our deffensive program on
development of any new or presently unknown agent.

Senator KEnNEDY. As I understand from your answer, your respon-
sibility is related to the military, is that correct ¢

Mr. MiLLER. Yes, sir.

Senator Kexnepy. Who is protecting the general public?

General Aucersox. The overall responsibility for plants and ani-
mals resides with the Department of Agriculture.

Senator Kenxepy. Department of Agriculture?

General Aucerson. Yes, sir. That is my understanding.

Senator Kexnepy. That is my understanding, too. %Vhat do we
know about what they are doing in this area? Do we know whether
they aredoing anything at all?
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General Avucerson. I apologize, sir, I am not familiar with their
program.

Mr. MiLLER. T am not familiar with their programs.

Senator Kenxepy. Colonel Carruth ?

Colonel Carrutit. I do not know exactly what their program is, sir.
But when the Army closed out its biological laboratories at Fort De-
trick, the aspect of the Corps Division, Environmental Sciences part,
was turned over to the Department of Agriculture. That is personnel,
facilities, and all the equipment.

The Army’s budget or the Defense budget that was provided for
plant pathology in a study of plant diseases was.transferred to the
Department of Agriculture. They arc continuing a program.

Senator Kex~EeDY. The Department of Agriculture is?

Colonel CarruTir. Yes, sir.

‘Senator Kex~NEeDY. But the military does not have the responsibility,
as you understand it, other than the protection of the military forces;
in terms of crops and animals, that responsibility is the Department
of Agriculture’s. As I understand it, in terms of the rest of the popula-
tion, it is the Public Health Service ?

Mr. MiLLEr. I believe that is right.

Senator Kex~EDY. Is there anything you can tell us about what is
being done by those agencies? I suppose we ought to hear from them,
and we will, but I am just trying to get some sense as to where we are
just generally on that issue.

General Aucersox. I think it would be better to deal with them.

Senator KexNEbY. Before we get back to your statement, Mr. Miller,
if you would please review when biological warfarc has been used.
There have been a few instances in the course of military history, and
I think it is probably appropriate in trying to establish the scene
here, that you tell us what instances you know about when biological
warfare or chemical warfare has been used in modern times.

Mr. Mmwrer. We believe that the Japanese used chemical agents
against the Chinese in that area. Then Yemen—-—

Senator Kenxepy. That was approximately what time? You can
submit this for the record.

Mr. MiLLer [continuing]. I will submit the date for the record.
In 1941, Japan used mustard against China in Manchuria.

Senator Kexxepy. That was the Second World War, though?

Mr. Mimrer. Yes, sir.

Senator Kex~Epy. Just before the Second World War?

Mr. MirLer. It is about that time, late thirties, early forties.

Senator Kex~vepy. We will get the date.

What elsc?

Mr. MiLLER. Yemen. in internal or civil war, we understand chemi-
cal agents were used. We also understand that Italy used chemical
agents in its warfare with Ethiopia.

General Aucersown. I think from a biological side, Senator, there
is historical example of the deliberate use of blankets contaminated
by smallpox during the French and Indian war where contaminated
blankets were given to the Indians.

Senator Kexxeby. Could you run that by me again?

General AUuGERsON. Yes, sir. I mayregretit.
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My historian friends will hold me to task. I have been told by his-
torical associates that there was strong suspicion that during the
French and Indian wars that blankets known to be contaminated
by material from smallpox patients, that blankets so contaminated
were given to Indians thought to be hostile.

Senator Kexxepy. Let us continue.

Mr. Mirier. I will continue with my prepared statement.

It became obvious early in the program that the United States was
behind other nations in 1ts chemical and biological warfare capabili-
ties. General Creasy, one of the past chief chemical officers, testifying
before the House Science and Astronautics Committee in 1959 stated,:

It is a publicly known fact that the Germans did have nerve gases. (and)
they had issued the orders to use them in Normandy, on D-Day. At that time we
had only a vague inkling that such things existed. We did not have any protec-
tion against them ; our masks would have been completely useless; and had they
been used, it is my personal judgment we would never have gotten ashore.

The Germans decided against using nerve gases only after being
convinced that the, Allies had equal or better capabilities in this area.
In reality, all we had at the time was mustard gas.

It was also discovered at the end of World War II that the Japanese
had an extensive BV program involving 2,500 people and that they
had developed effective BW weapons.

The Korean and cold war years did little to lessen this concern, and
the United States became involved in a program that was designed
ft'ol c:lu'oid strategic or tactical surprise or disadvantage in the BV
ield.

From 1942 until November 1969, when President Nixon banned
B weapons, the biological warfare program proceeded under the
watchful eye of congressional committees,ti)oards and advisory coun-
cils. Those were generally external to the Army and had broad repre-
sentation from the Federal Government, academic and scientific
communities. Their roles were to insure that the program was con-
ducted in a safe and scientific manner and that useful technology was
developed. At one time, the President of the United States had his sci-
entific advisory committee to keep him informed on overall BV efforts,
and accepted their recommendations for program changes.

During the active life of the BW program, biological warfare mate-
rials were developed, produced and stockpiled. Tests were conducted
with both agents and simulants. Most were done on Government instal-
lations, under controlled conditions; however, testing was also con-
ducted off Government installations.

Biological simulants were used in testing to determine how far the
material would disperse and how much of it would be living at the
end of the journey—in other words, how vulnerable was the United
States to attack.

Senator Kexxepy. Could we move to appendix 1 to annex E of
volume 2 of the report ¢ It is the flow sheet.

Maybe we could just walk through this chart, which I think is
probably the heart of the testimony. Maybe Colonel Carruth would
do it, if you would like to do it, and I would hope Secretary Miller
would make whatever comment he would so we could get some kind
of an understanding.
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As I understand it, you have the three different areas here. One is
the chamber. which probably we are not as concernedl about here
today. We are concerned about the protection of the subjects within
the chamber, obviously, and the notice and consent that they have.

Obviously it would be an area that any panel would be interested
in.

The second title is the field.

The third one is the lab. ) . .
We are concerned with notification to people and consent in all

those areas. In ihe field now we get the simulants and the pathogens,
as I understand it.

Let me give you my understanding. ) .

Then yon have the Conus, which is Continental United States; and
Oconus, which is outside the United States.

Mr. MiLLer. Outside. . )

Senator Kenxepy. Up at the top you have simulant, which I under-
stand is to be non

Mr. MiLLER. Pathogenic, )

Senator Ken~Neny. And pathogens which are to some degree of
canger.

In the simulant you found, there were some organisms which were
actually used which later turned out in a limited area. And those
people already had some sickness or illness which may or may not have
hacd some complicating factor. As I understand, there are some statis-
tics in that area, although it is not conclusive.

Mr. MiLiER. I think may or may not isa correct assessment.

Senator Krxxeny. There was some statistical increase in some areas,
but in the review for Center for Disease Control they could reach no
conclusion on that?

Mr. MiriEr. No positive conclusion.

Senator Kux~Nepy. Then we go down to the chart that is underneath
it, which is the public domain and military installations.

Colonel CarruTit. That is correct.

Senator Kexnepy. Let us take, for example, the number of tests
under field, simulant tests in the United States, Conus, and then
come back over to the public domain. If you could tell us just about
how many tests were conducted in those areas and give us a description
of that.

Is that possible?

Colonel Carkurir. Maybe not in total all of then, sir. The records
indicate that there were 19 tests. Nineteen tests conducted in public
domain using biological simulants. I will make a distinction, Senator,
between biological simulants and nonbiological materials, for instance
particles and other materials which were relecased to check dispersion
patterns, but were not living materials. There were 27 of those tests
conducted in tlie public domain.

The tests that were conducted——

Senator Scuwriker. Twenty-seven of what kind again, Colonel ?

>olonel CarruTir. Nonbiological simulants.

Senator Scuwenker. In view of what you’ve just said, why were only
cight tests listed in Army’s response to the initial inquiry that News-
day made? I beliecve Army came up with a list of some eight tests.
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Why the discrepancy between eight tests and the number of tests you
just mentioned that are listed in the report?

Colonel Carrurn. Senator Schweilker, the question from Newsday
was how many tests had been conducted using the simulant Sei rutia
marcescens. In December when the question was asked, we had not
compiled this report.

W e spent sowe two months, and went through—well, I (o not know
how many thousands of linear feet of files trying to pull this data
from a program started i 1942 and was not ternunated until 1969.

It was a diflicult task getting all the data. That was tue initial data
that we had available at the tuime the Newsday request came .

Senator ScHwEeIkER. Using which simulant?

Colonel CArruTH. Serratia marcescens.

Senator ScuweikEer. The New York subway test was listed in the
intformation you provided to Newsday for that article, and SM was
not used in that test, as I understand 1t trom your report. So in that
very statement you were tallking about two different strains of bac-
teria, not just Serratia marcescens?

Colonel Carrurit. The problem with the subway test, it was not
until the actual test report was taken out of the Archives and reviewed
that we then were able to determune that SM was not used in the sub-
way, and biological simulant Bacitlus globigic had been used.

genator ScHWEIKER. When was it that you deternuned that SM
not used in the subway ?

Colonel Carrurs. In January, sir, of this year, while compiling the
the report.

Senator SCHWEIKER. You were mistakenly under the impression
that—you gave a report or someone did, I realize you gentlemen are
dealing with a lot of material, a lot of past history—but someone gave.
a report to the Senate Intelligence Comustiee on which 1 served avout
the test in the New York subway system. 1 am a little bit surprised
that those people who reported the details of the test to my other com-
mittee did not have to go to the Archives. \Why wouldn't they have
found out exactly whicn bacteria was used tuen? Why did 1t take
anocher year to get this out when our inquiry in the Intetligence Com-
niittee was very much to the heart of tne same issue?

Colonel CarrurirL I cannot answer that question, sir. 1 was not in-
volved inthat hearing.

Senator XENNEDY. Let us review the basic issue that we are talking
about here, and that is simulant tests conducted m the public areas.
Thnat is wuat we are talking about here, are we not?

Colonel CarruTH. The majority of the simuiant tests were con-
ducted on military installations.

Senator Kennepy. We are not talking about the military installa-
tions, we are talking about public domain in those areas. How many
did you say were conducted ?

Colonel Carrurir. Ninteen, sir.

Senator KexNeny. Maybe you could just sort of describe the pro-
cedures a little bit to the best of your knowledge, and how they were
collected and what actually happened in these areas, what you were
trying to deal with?
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Colonel Carrvrir. The early tests that were conducted were spe-
cifically designed to determine the vulnerability. The initial tests
conducted and listed in the report were ones in Washington. and these
were to test the vulnerability of the Pentagon to simulated biological
attacks.

They were testing to determine whether or not it could be done
covertly, thereby infecting the members of the military services and
knocking out our headquarters.

The next test that was conducted was one to determine the vulner-
ability of our Navy ships at sca to a biological attack. .\ test in San
I'rancisco was to determine whether or not an enemy could conduct a
biological attack at sea and infect the population of owr cities.

I might say that with the simulants used. and the San Francisco
test was done in 1950, the evidence that was available at that time in-
dicated that both simulants, both Seriatia marcenscens and Bacillus
globigii, were nonpathogenic. Since they were simulants, we did not
expect to find any effect on the human population.

The only way we sampled was the use of mechanical sampler to
determine the number of living organisms that were disseminated
over the area.

Senator Scriweiker. May I ask a question on that very point, Mr.
Chairman?

Senator KEXNEDY. Yes.

Senator ScHwEIKER. I have an article, which I guess by now you are
more than familiar with, which appeared in the AMA Archives of
Internal Medicine in 19514, cailed Intection Due to Cliromobacteria, by
Dr. Wheat and others.

And going back to the same time frame of the San I'rancisco testing
that you just described, it calls to the attention of the medical profes-
sion some 11 cases of infection with the SM organism, which is the
same organism that you used in that test.

It goes on to say, in essence—I do not want to characterize too much
the wording—but basically the authors are reporting what they con-
sider to be a very unusual numerical outbreak of SM infection in the
hospital. One person died.

I wonder, when did the Army become familiar with the fact that a
medical article had been written that some unusual incidence of SM
infection occurred in the bay area around the time of the testing?
When id this come to the atcention of the Army authorities?

General Aucersox. I believe in terms of documentation, Senator
Schweiker, there is in the files from the biolaboratory at Ifort Dietrick
some record of the meeting called in 1952 where an expert panel, civil-
ian, medical biological consultants. was called in by the occupational
safety officer at Fort Dietrick to consider the report in the Wheat ar-
ticle and other matters, and to advise the Army as to what the hazard
was.

Senator ScHwWELIKER. What year was that ?

General AUGERsoN. 1952.

There is a document that records the meeting, so presumably the
awareness followed the article and preceded

Senator Scriwkeiker. In fact. did I understand the report to say that
the safety officer was so concerned about it then that he ordered that
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no tests would be conducted near hospitals and other facilities where
people might be endangered, is that correct ?

Greneral Aucgenson. That is my understanding, sir.

Senator Scirwengsr. What 1 am confused about, and what deeply
troubles me, is here is an American Medical Association journal art-
icle which obviously indicates some danger signals. Here is the Fort
Detrick safety officer, who is obviously concernied—and 1 appreciate
your bringing that out. That was in 1952.

Yet the Army kept on using this same material at least up through
1968.

In your report here, which you have—well, I am beginning to deal
with classified information,&o0 I will have to withdraw that part—I
will phraseit in another way.

I believe, notwithstanding the safety officer and notwithstanding the
AMA Journal report about SM, you ran these tests up through 1968,
some 16 years after the Fort Detrick safety ofticer had determined he
felt there was a serious problem and 17 years after the AMA article
said they caused a death.

That 1s what I have the most trouble with.

General Aucerson. I can well understand how that looks to you, sir,
and I can well understand the public concern.

The technical issue on the dangers of this organism is somewhat more
complicated. I am not going to try to make it complicated here.

But it was not until 1969 in Lancet and in 1970 in the Journal of the
American Medical Association that editorials were written bringing to
the attention broadly of the medical profession the hazard of this
organism. This followed a period of several years when many hospitals
across the country far removed from any work that the Arny did ex-
[ierienced growing difficulty with serratia as a source of infection in
debilitated hospital patients, patients who had intravenous or urinary
catheters in place.

There were unexplained outbreaks in the civilian hospitals far re-
moved from any of our tests. There were examples of investigators in
1957, and I think in some later years, deliberately putting in—in good
conscience, hecause they did not believe it was a pathogen, putting ser-
ratia into or on people in order to follow the movement of what they
thought were benign organisms, so that although I can well understand
how the situation looks, sir, the main weight of opinion was that it
was not dangerous.

Senator Sciuweiker. You do concede now that the main wave of
opinion is that SM can be dangerous if a person has some genetic char-
acteristic that makes him susceptible to pulmonary or pneumonia dis-
eases; or if he is in a rundown condition and might be more susceptible
because he has had an operation and or has some kind of pre-existing
disease or infection that other bacteria caused. If a person is in that
kind of rundown condition, we now know it would be very dangerous
for him to be exposed to SM bacteria, isthat a fair statement, General ?

General Avarrson. There would certainly be some danger, and it is
not the sort of thing in the light of today’s knowledge that we would
consideyr doing under the circumstances that took place in the past.

There are still circumstances where that organism can be properly
and may well be used under controlled situations.
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Senator Sciiwrikrr. You do have in your unclassified information
a statement that infections with this group of organisms, Serretia
bacteria, were rare and until the 1950’s the SM organism was con-
sidered to be essentially nonpathogenic.

Here you are saying, in your report entitled “Information for Mem-
bers of Congress” which was issued in January, that up until the 1950’s
this was considered essentially nonpathogenic.

By the same token again, we continued testing with the organism
up until 1968, some 18 years after that time.

General Augerson. [ believe Colonel Carruth may have some infor-
mation as to what changes in test procedure were taken under the ad-
vice of this ad hoc advisory group.

Colonel Carrurir. In the ad hoec committee report, there were two
points that were brought out. One was the fact that they considered
the use of SM in even overpopulated areas allowable within the con-
text, if required for advancement of the BW program, and made a
further recommendation that if we did conduct any further tests in
populated areas, that we should have a subsequent and a followup pro-
gram in the hospitals to determine if the cases in San Francisco were
coincidental.

However, following that, and as you have correctly stated, the safety
director at Fort Detrick did establish controls. Ilis guidance was that
SM would not be released over areas where debilitated or aged people
were located, such as hospitals and sanitariums.

He established rather stringent controls for pretests that were re-
quired in those areas before the bacteria Serratia marcescens could be
released.

Senator Scirwrrker. It is my understanding that in connection the
San Francisco Bay test in September 1950, a series of monitoring
stations were set up, and when the material was actually dumped in
the ocean, aevosolized by the surf und blown inland which was the
purpose of the project, to determine how eftective the impact of an
offensive weapon would be against the coast and some sources familiar
with the testing procedure have indicated that the monitoring stations
picked up the bacteria as far as 50 miles inland.

. Can you give us any information about how far the bacteria traveled
In tests such as that?

. (Eolonel Carnurn. Sir, our records do not indicate that was an Army
est.

However, the 1950 test—-—

Senator Sertweiker. I did not suy it was an Army test.

. Ctolonel Carrutiz [continuing]. I do not have knowledge of that
est.

Senator Scrrweiken. I believe it was a Navy test. I think you folks
participated indirectly in it, but it was a Navy test, as I understand it.

But you donot have knowledge of it ?

. But there were records kept. There was a very detailed recordkeep-
Ing system, monitoring the air and monitoring the dispersion of bac-
teria, and we have heard from some pretty good sources in the lab
itself that they were actually detecting some of the bacteria as far away
as 50 miles inland. This again was baclk in the 1950%.

_Are yon saering you do not have records, or you do not know, or you
dispute that



FXY)

Colonel Carrorir. The only knowledge I have, sir, is that Bacillus
globigii was the organism used. 1 do not have a test report. I do know
that our test in 1950. we used a spray device to disseminate organism.
and it was not something that was done with surf, sir.

Senator KexxEDY. We do want to move on. I do not think that there
is any question in the minds of the American people that open air
testing is basically repugnant to our American system; that in many
instances, at least some important instances, tests were conducted in the
public domain—well, we are talking now about the type of testing that
is in the public domain—but theye were determinations made subse-
quently that some of these particular organisms were dangerous to the
public and were actually withdrawn. )

We know with the expansion of knowledge that we may determinc
in the future that some of the others that were used had some kind of
potential or real danger to people, and that the American people were
not really notified or informed, the community was not, unlike even
where we sce the DNA program in our community of Cambridge,
Mass. We are informed to make some judgments about these things.

I hope you would agree, at least with myself, and I think the over-
whelming majority of the American people, that in that area there
should not be any further testing of any of these devices in the public
domain.

Can we agree on that? 1 know you are speaking as a professional
person, but would that not certainly be your conclusion based upon
the study in this area?

Mr. Mrirer. That is the conclusion I would reach.

Senator IXENNEDY. We have also in the area of pathogens the situa-
tion. as I understand it now, where there were some organisms which
were tested in the public domain, which, after a period of time, you
found presented significant health hazards.

Senator Schweiker has reviewed the SM. They were not pathogens
at the time. They were simulants at the time. But you found out later,
so there were popwlations that were put at some risk without their
understanding, without their consent, without their awareness of it.

That is something which I think all of us agree is wrong. It has
ceased, as I understand it,and it has been ended since 1969.

Am I correct in that?

Mr. MiLLER. That is correct.

Senator KexNEDY. In the area of pathogens, there was use of these
which are the more dangerous, obviously, bacteria. There was some
testing that was used in various military installations, in open air. and
in your report today you are revealing where those were and the times
that they were held and how many there were.

How many were there, Colonel?

‘What does your report show

Colonel CarruTH. I will have to count them, sir, I do not have the
exact number.

Senator Kexnepy. There were a number. They are listed here.

But for the point of our hearing today, the fact is that even being
used on military installations, on those military installations, do you
know whether there were families that were living on those installa-
tions, whether there were women and children and dependents on
those military installations, to your knowledge?
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logical testing in the nature of our preparedness or our ability to deal
with biological warfare?

Colonel Carrurir. 1 think the basic answer to that, Senator, we
should probably cover in the closed session.

ITowever, some generalities. Since biological agents are not that
difticult to manufacture, since they can be introduced without a signa-
ture, it can be released without being easily detected, most aspecis of
our way of life are vulnerable to biological attack.

Senator Kixxepy. So you see the necessity for some continued,
testing I suppose from a national security point of view ?

Colonel Carrurit. 'When the biological program was terminated,
there were several groups and areas in which the emphasis was to be
placed in our biological defense program.

Secretary Miller has already covered basically all of them. That
was in physical protection, to be able to protect the personnel. Medical
defense, which 1s an area General Augerson has expertise in, and
another area is in vulnerability assessments. Basically vulnerability
assessment is the utilization of the data which we have gathered from
the previous tests to analyze the vulnerability of our forces to po-
tential enemy biolgical attack.

There may be some time in the future that we are going to have to
analyze whether there is a specific area of vulnerability that takes
additional tests. But, at this time, we have none planned.

Senator IKexNepy. Senator Schweiker.

Senator Scuweiker. Thank you, Mr. Chairman.

I would like to address a couple of questions to you about a test
that occurred at Fort McClellan, Ala., in 1952. T guess to do that I
have to read a few statistics here.

I might say these statistics come from Dr. Thomas Chester, who is
a Center for Disease Control employee assigned to the Alabama Health
Department, Bureau of Preventable Diseases. These are official Ala-
bama Health Department statistics, and pneumonia is a reportable
disease in Alabama, although the reporting system is not perfect.

1952 was the year the simulant test was conducted in Fort McClellan,
ulsing both SM and BG. I am addressing myself to the SM aspect of
the test.

The interesting thing is, if you isolate Calhoun County, some very
significant figures show up.

In 1951, pneumonia cases in Calhoun County represented 4.6 percent
of the statewide total of pneumonia cases. In 1952, the percentage
jumped to 12.3 percent, three times the rate of the preceding year.
And in the year after the test, 19583—the year of the flu epidemic, I
might add—in 1953, the rate dropped back down to 4 percent, and
then continued to level off, at 4.2 percent in 1954.

I am disturbed about a couple of things. I want to make clear I
do not necessarily claim there is a cause and effect relationship be-
cause that is very difticult to say. But it does strike me as unusual
that in a 5-year period, the averages are prelty consistent, except for
the year that the test was conducted at Fort McClellan. In that year,
for that particular county area only, the number of pneumonia cases
trinled.

I think what concerns me more is that I believe supposedly there
should have been some sort of monitoring system set up. I guess my
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question is, what is your reaction to these statistics, No. 1; and, No. 2.
did in fact the people responsible for these tests establish a monitoring
system to check on whether pneumonia-like illnesses occurred in test
areas such as this. where the rate tripled in the test year, compared to
years before and years after the test?

General Aveersox. I am probably as well prepared to answer that
as any.

As far as I know, Senator, I am not aware of any special surveil-
lance system established to monitor the changes in the incident of
various conditions in surrounding communities as part of that pro-
gran. There may have been, but I am not aware of it.

I would observe, however, that it is very diflicult dealing with
statistics, such as this. For example, in the year when the pneumonia
figure tripled between 1951 and 1952, as I recall, I believe also the
influenza cases in the county also tripled.

It is hard for me to see how this is a relationship between our test-
ing and influenza.

genator Scuweiker. I thought 1953 was the big flu impact, not

1952.
. General Aucerson. There was a much larger number of cases of
influenza in 1953. However, the number of cases of influenza, I do not
have the notes here in front of me, I do recall that the influenza cases
went up sharply in that county as did pneumonia cases. But it is
hard to prove negatives.

As 1 say, it is very difficult.

Senator ScuweIker. In your survey of these tests, did you find any
rationale or explanation as to why some kind of specific monitoring
system was not set up, to protect the population # '

General AUGERSON. As you know. I was not involved——

Senator ScHwrIKER. I realize all three of you are in very difficult
positions. I understand that.

General Aucersox [continuing]. But trying to reconstruct this, I
think the assumption was that under the conditions establishedl, there
was not a threat to the public.

I do not belicve you mentioned today the rather extensive con-
sultation that took place in the matter of testing with responsible
individuals in the public health community to include in many of
these cases informe({ local health officials.

Senator Scuweiker. I can accept that. But T have trouble re'ating
that to why the Public Health Service, of all people, would nat have
said let us monitor what you are dealing with. so we will know what
any effects of this may be.

It would seem to me the Public Health Service, frankly, as well as
Ell:)eﬂt}ils'm_v or whoever did the tests, would fcel some responsibility to

General Aucerson. As I say, it may well be that it wvas merely—
everyone made an assunintion of the innocence of these organisms.

Senator Scuweiker. Yet there was an AMA article back in 1951,
1 year after the San Francisco tests. an article in Journal of the AMA
saying there was a great danger here with this disease. So. surely,

the Public Health Service would be familiar with that situation, if
not the Army ?
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General Aucerson. Even the AMA article you refer to, sir, indicated
that these were not thought to be highly infectious organisms, and
people who were infected in that 11 cases were in rather special
circumstances.

Senator ScirwEeiker. One person did die, though.

General Aucerson. Yes, sir.

Senator ScHWEIKER. The other question is, do you know exactly
when the Florida test in I{ey \West. the Monroe County area, was
conducted

Al T have is the year 1952.

Do you have a date on that test? I do not believe it is in any of
your lists. Youmay not have that date.

Colonel CarrutH. I do not have the exact date of that test. We
could not find the test report.

‘We found only fragmentary data.

Senator ScHWEIKER. The other statistics I want to bring out, and
I want to make it clear that this is very speculative, but it is distutb-
ing in view of the Alabama figures, relate to the Key \Vest test. A lot
depends on when the test was conducted, because the Florida State
Health records show that 1953 is the only year in which Monroe Coun-
ty’s rate of pneumonia cases per 100,000 population exceeded the
statewide rate.

I guess my big question is, when did the test occur?

If it occurred toward the end of the calendar ycar, it could ob-
viously have had an impact reflected in these figures.

At this point, are you going to be able to get that information ?

Colonel CarruTii. I could not find the exact date., and I could not
find the test report. I found fragmentary evidence that the tests were
to be conducted starting April 14, 1952. A quarterly report for the
Feriod April 1 to June 30, 1952 contained information that the test

1ad been conducted.

Senator KENNEDY. Secretary Miller, I think we covered the thrust
of your testimony.

If there is anything further, we will include it all in the record.

Mr. MiLLER. Biological simulants were used in testing to determine
how far the material would disperse and how much of it would be

living at the end of the journey—in other words, how vulnerable was
the United States to attack.

Release of these simulants in populated areas was not done to stud
the effects of those materials on human beings, but to develop knowl-
edge necessary to prepare defensive measures.

Biological simulants released were chosen because they were be-
lieved harmless in the way they were used. They had no known harm-
fuleffect on human beings.

Release in and near cities, in real world circumstances, were con-
sidered essential to the program because the effect of a builtup area on
a biological agent cloud was unknown.

One example of simulant use was the test conducted in a New York
subway. That test was conducted to determine how vulnerable a mass
transit system was to covert attack. It was designed to test how widely
biological material would be disseminated by releasing it at a single
point in the subway.
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The simulated user Bacillus subtilis, more commonly }
Bacillus globigii or GB. was believ ’ is still believed to be.
poractiy el II(III "o eved to be, and is still believed to be,

There probably is some BG in this room right now. n
brought 1t with us, but because it is found ir% most p’lagetsblfzc:tlllll::ﬁ;?

Throughout the biological warfare program, the Army has been
as candid as possible without making classified material public.

Classified material, however, has been available to Congress, and
much of it provided over the years in closed sessions. In addition
there has been extensive publication in scientific journals, and more
recently unclassified reports to Congress have been reprinted in the
Congressional Record.

Since 1969, the Army has busied itself with undoing the efforts of
the preceding 27 years to establish a BW offensive capability. Total
destruction of all DOD BW stocks and munitions was accomplished
between May 1971 and February 1973. The BW facility at Pine Bluff
Arsenal was then turned over to the Department of Health, Educa-
tion, and Welfare for use as the National Center for Toxicological
Research, and the biological laboratories at Fort Detrick are being
used by the National Cancer Institute.

Today, the Army does limited testing in restricted areas to main-
tain an adequate defensive posture. We are interested in developing
personal protective clothing and masks that protect against all types
ggvl‘fggwn biological agents as well as alarm systems and detection

es.

We are maintaining an active program in vulnerability s
and one in medical diagnosis, revI;ntigon and treatment. £ assessment

I have furnished each member of the subcommittee a copy of a com-
prehensive unclassified report on the Army’s BV program. Your
chairman was furnished a classified copy of the report earlier.

I would like to s oy
recox"‘(’l(.m d like to ask that the unclassified report be made a part of the

[The report referred to follows::]



Declassified by 056047
15 Sept 1975

i
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Senator IXexxepy. We will work with you, Mr. Miller, and have the
stail perhaps review some ol those reports from the Inspector General,
just to try to get a continuing review as to how these protocols and
regulations aie actually being adnnnistered.

1 think 1t would be very nhelpful. We value your cooperation and
help. [t is quite clear to me, both from your testimony and the testi-
mony of your panel, your own deep interest and concern about this
issue and desire to see that those procedures are followed.

Mr. MaLLer. Absolutely.

Senator KexNepy. 1 think that is very helpful and very valuable,

Senator Scuwprikir. Do you have any data available now on the
characteristics of the bacteria used that could identify and test strain
of SM that was used in the San Francisco 13ay test back in the fifties?
In otuer worus, information on chemical or biological properties such
as resistance and susceptibility to various antibiotics, for example?
Is this sort of a “profile” available? If so how might the characteris-
tics of the test strain compare to the characteristics of the SM that
was found in the hospital? YWas any comparison made, according to
the records?

General AugersoN. I do not think that most hospital laboratories of
that period had the ability to identify or recognize the many strains
of serratia. I have heard the nunierical designation of which strain
it was that was used, but I do not remember it, do you, Colonel
Carruth?

Colonel CarruTH. No.

General .\veersox. I know nothing of its antibiotic properties,

Senator Scuweiker. Would Dr. Wheat’s article cover that ?

General Aucerson. Dr. Wheat’s article does not speak to strains.
It does have some data in there indicating antibiotic resistance. I be-
lieve there was some differences in the resistance among the several
cases.

Colonel Currvra. It is difficult to answer that because the record
does not indicate the specific strain that was used in the San Fran-
cisco test. However, we will search the records and see if we can de-
termine exactly which strain might be used.

Senator ScHWEIKER, One of the things that concerns me a little
bit—I have been focusing on the public domain sector and I think
frankly that is where my primary concern is—but, by the same token,
if somebody miscalculates and makes a mistake on a. military base,
you could have problems there. I think the fact that your Fort De-
trick safety officer was concerned, and took what I thought was a very
proper step, indicates that even testing within a military installation
or military base may cause problems. What kind of controls are built
in for testing within the base, in terms of the cecupants of the base and
the varying degrees of susceptibility of people there, particularly
those confined in bed or weakened by some pre-existing illness?

Second, how do we control what the air currents or wind currents
mirht be, to make certain that the test is confined to a certain area?

There is one allegation, which apparently seems to have some basis,
that out at the Dugway Proving Grounds a lot of sheep were killed
mysteriously, and also that a highway was blocked off and tires were
washed down because of very serious, unexpected change in the
weather or wind direction.
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Obviously something went wrong in terms of wind drift or weather
calculations,

My question is: What controls (o we have, even when the testing
is (lone on a military base, not in the public domain? Do you have safe-
guards so that something like a change in wind direction does not af-
fect thetest ?

Would you care to comment on the sheep deaths? I amn sure you are
very familiar with that story. Is it a false allegation, or was there in
fact a sheep incident ?

Colonel CarruTH. It is a fact, Senator, that the sheep did die. The
evidence and the laboratory analysis of that data on cause of death
issomewhat inconclusive.

You mentioned how do we control simulants after release. One of
the things that must be remembered about Seriatia maicescens, and
that is again the organism that is primary concern, is that it does not
survive very long in the open atmosphere. It is killed very rapidly by
ultraviolet light, when it is released, and is also sensitive to changes in
temperature and humidity.

In Dr. Wheat’s article one of the things that is noticeable in it is
that, the period of time over which those infections occurred was some-
thing over a 3-month or 4-month period. Some of them occurred in
February,and our tests were conducted in September.

I believe that the competent medical knowledge as well as biological
knowledge does not believe that Serratia marcescens could survive for
that length of time.

Senator SCHWEIKER. In connection with another incident I referred
to, is it true as it has also been alleged that a portion of a large high-
way was closed to traffic and the tires on vehicles were actually washed
down because of concern about possible contamination from a test?

Colonel CarruTH. I did not turn that up in my compilation of the
report.

enator SCHWEIKER. What is your answer ?

Colonel CarruTH. I did not review any data that would indicate
that.

Senator ScHWEIKER. You donot kngw ? OK. Thank you.

Senator Kenxepy. We will go into executive session. I again want
to express our appreciation for the cooperation we have received.

I must say there have been very deep concerns for the test which
have been done with simultants in open areas as well as those begun in
military bases or military locations with pathogens, which, I think,
raise very substantial questions and problems.

The cooperation with the Department of Defense, working in con-
nection with the human subjects panel, in terms of fashioning guide-
lines to protect individuals in any of these areas where these orga-
nisms will be used is extremely important.

I think it was also useful for us to get some perspective as to what
the nature of the challenge is in terms of our national security issues.
We did not get into those 1n detail. But I think we were able to put this
into some perspective. We are very grateful for the cooperation we re-
ceived from the Department of Defense in this matter.

‘We will gointo executive session now.
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. Senatiot']ScIlnvisnnzn. Before we do that. M.
0 say unk the Army has been verv res i i i
ink the as Y responsive here with their
gelezﬁgt. I tthlm-k it is a good step forward. While I have been critical]
ofthe (})izs.po;l(;ci'g%{ltzzefthu_ttth(;; ]tolks administering the program today
C SI0Hity for 1t. Also. the faet that we ar ideri

new bill means we are setting hj S in all felde of o)
ea are setting higher standards in all fel -

related activity and testing 111\'01€ing human subjects. ¢lds of health

I think that has t iewed ¢ i i
critinl to\day. o be viewed as the context. m whieh T have been

'é‘hank you.

enator Krx~epy. We will r

th% other room. Wi recess and
Whereupon, at 11 :18 a.m.. the s

subject to the call of the Chair,.]

Chairman, I, too, want

go into executive session in

ubcommittee recessed to reconvene



BIOLOGICAL TESTING INVOLVING HUMAN SUBJECTS
BY THE DEPARTMENT OF DEFENSE, 1977

MONDAY, MAY 23, 1977

U. 8. SEN.ATE.
SUBCOBMMITTEE 0N HEALTIH AND SCIENTIFIC RESEARCH
or i Codnnrrren oN ITvarax Risotrnons,
Washington, .C.

The subconunittee met, pursuant to notice. at 940 aun.. in room
4232 Dirksen Senate Oftice Building, Senator Edward M. Kennedy
(chairman of the subcommittee) presiding.

Present : Senators Kennedy and Schweiker.

OPENING STATEMENT OF SENATOR KN NEpy

Senator Krxxepny. The committee will come to order.

On March 8 the Department of Defense presented to the subcom-
mittee a report of the history of biological rescarch and testing by the
U.S. Army. Representatives of the Department testified that during
the 1950's and 1960’s the Army had conducted a number of sim-
ulated biological warfare tests in the public domain and without the
knowledge or consent of the people exposed to these tests. They also
acknowledged that, while the simulants used in the fests were believed
to be safe at that time, it is known that at least some of them are not
safe and were not safe then.

Wahile we understand that these simulated tests were initiated and
carried out in the atmosphere of the cold war when the threat of bio-
logical attack was considered a potential threat to our security, I think
we can all agree and the Defense Department spokesman did agree in
the earlier hearing, that such open air testing with the unwitting ex-
posure of civilian and military populations should not and cannot be
tolerated.

Senator Schweiker, the ranking minority member of the subcom-
mittee has been extremely concerned, as I have, with the protection
of human subjects in all areas of scientific vesearch. IHe shares my con-
cern that past deficiencies in the protection of the human subjects must
be remedied and that people must not be put at risk without their full
knowledge and consent and adequate review procedure.

Human experimentation legislation to expand the jurisdiction of the
National Commission for the Protection of Human Subjects in these
areas will be introduced soon.

Limited open air testing of biological simulants is continuing at one
military installation. Is it safe? Are we sure? Do scientists agree!?

(261)
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To assist us in a better understanding of these problems, and how we
might profit from onr past experiences we have asked four eminent
scientists to share with us today the benefit of their knowledge and
views.

As I indicated in my statement, this has been an arca of particular
interest to Senator Schweiker of Pennsylvama. a member of the Intel-
ligence Subcommittee of the Armed Services Committee. He followed
these particular issues with great interest and provided extremely im-
portant leadership for this committee in this area. Our interest has

ecn in the Tashtoning of protection of human subject panels, which 1
think provided very substantial help and assistance to the National
Institute of Health and other governmentai agencies in assuring pro-
tection and adequate notification of those who have been atfected by
a wide range of human experimentation.

One aspect that has not been covered and which has been the sub-
ject. of hearings has been those who were the subject of DOD and 1.\
testimony. We have had hearings over a period of these last few years,
but this particular area of biological testing is really a complement, I
think, of the justification and rationale for important legislative con-
clusions. Senator Schweiker has enormous interest in this and has
urged these hearings. It was at. his request that the hearings were held,
and I think they will be extremely helpful to us in sharing the legisla-
tive remedy for protecting human subjects. So, I want to acknowledge
his leadership and welcome his comments; and he will chair the hear-
ings this morning.

OPENING STATEMENT OF SENATOR SCIIWEIKER

Senator Scuweisir. Thank you very much, Mr. Chairman. I ap-
preciate your kind remarks. I also appreciate your cooperation and
vour leadership in the broad area of the protection of human subjects.
I think the issues raised by the Department of Defense testing pro-
gram ties in very closely with the subcommittee’s work in this field,
and I appreciate your inclusion of these issues in our program of hear-
ings reiadng to the protection of human rescarch subjects.

In March, the Health and Scientific Research Subcommittee re-
ceived from the Department of Defense the most comprehensive report
on biological warfare testing ever prepared and released to the public.
Officials of the Department of Defense offered detailed testimony on
the chemical and biological warfare programs, with particular em-
phasis on open-air testing of biological agents and simulants.

We discovered that open-air tests were conducted in populated areas
all over the United States. Many of these tests involved live biological
organisms which we know can affect human beings, particularly those
in a weakened state. We learned that the Defense Departnient con-
tinned to use a certain organism. which they apparently believed to
be. harmless, long after some medical experts had published reports
describing human illness, and even death. resulting from infection
with the same type of organism. We received assurances that no open-
air tests in population centers are even being contemplated at the
Ppresent time,
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Today we have with us a panel ofscientists and public health ex-
perts who will be able to olier obsery ations on this controversial test-
ing program from a ditferent perspective. The 1lealth and Scientific
Rescarcen Subcominittee bears primary responsibility in issues of re-
search ethics and the protection of human subjects of research, and the
panel will be able to help us carry out thi> mandate so that experiments
which put human health at risk without informedl consent are never
again conducted.

We will raise issues of safety in the choice of organisms and gimu-
lants used in these tests. The problem of containing the spread of test
organisms is another important consideration. Evewn if open-air experi-
ments are conducted in remote military test areas, can we be sure that
no one will be exposed without their informed consent? 1What con-
trols do we need to insure that the American people are never again
used, either directly, or indirectly, as Guinea pigs in biological or
chemical warfare testing? Although the present atmosphere militates
against such experimentation, what sort of mechanism to insure ade-
quatesafeguards in the future should be put in place now?

Concern over the public health and ethical implications raised by
disclosure of these open-air experiments has been widespread. Dis-
tressed citizens have contacted dleir elected representatives to express
outrage that biological tests were conducted. We have an obligation to
be responsive to this deeply felt concern. In Congress, specific legisla-
tion to require notification of local civilian officials at least thirty days
in advance of any planned biological or chemical agent or simulant
test has been proposed. This subcommitee will be exploring the pos-
sibility of giving the Commission on the Protection of Human Sub-
jects authority over any research proposals in this area.

Our system of democratic government is stronger when we demon-
strate our ability to look critically at past actions and learn from our
mistakes. The purpose of this hearing is to bring the public health is-
sues raised by the CB1V program into sharper focus, so that we can
act effectively to make absolutely certain the errors of the past are not
repeated.

I thank Senator Kennedy very much for his cooperation in schedul-
ing this followup hearing, and I also want to express my appreciation
to the members of this panel for the interest and concern thev have
demonstrated by their presence here today. )

Thank you, Mr. Chairman.

Senator Kenxepy. We have a very distinguished panel, and T will
introduce them: Dr. Stephen Weitzman, Department of Microbiology,
School of Basic Health Sciences, Health Science (‘enter, State Uni-
versity of New York, at Stony Brook: Dr. .J. M. Joseph, director, Lab-
oratories Administration, Maryland State Department of Health and
Mental Hyvgiene; Dr. George H. Connell. assistant to the director.
Center for Disease Control; and Dr. Matthew Meselson, chairman,
Department of Biochemistrv and Molecular Biology, Harvard Tlni-
versity. Dr. Weitzman ,would you start off, please ¢
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STATEMENT OF STEPHEN WEITZMAN, M.D., DEPARTMENT OF
MICROBIOLOGY, SCHOOL OF BASIC HEALTH SCIENCES, HEALTH
SCIENCE CENTER, STATE UNIVERSITY OF NEW YORK, STONY
BROOK: J. M. JOSEPH, PH. D, DIRECTOR LABORATORIES ADMIN-
ISTRATION, MARYLAND STATE DEPARTMENT OF HEALTH AND
MENTAL HYGIENE; GEORGE H. CONNELL, PH. D., ASSISTANT TO
THE DIRECTOR, CENTER FOR DISEASE CONTROL, ATLANTA, GA.;
MATTHEW MESELSON, PH. D.,, CHAIRMAN, DEPARTMENT OF BIO-
CHEMISTRY AND MOLECULAR BIOLOGY, HARVARD UNIVERSITY

«

Dr. Wrrrzarax. Thank you, Senator. 1 am pleased to be here today
to be given the opportunity to testify on what I consider a very. very
important subject. and that is biological warfare research that has
heen and is still heing condneted in this country today.

I studied these {wo volumes of unclassitied \rmy reporis, the one
dated Febrnary 24. 1977, and this will probably be the main source of
myv comments on the history, nature. and the extent of production and
testing biological simulants.

Reviewing the \rmy report leads to a con<ideration of two things.
First it raises the question about the morality and safety of several
lavge-scale tests that the Army conducted on civilian population with-
out informed consent. The secondl point involves an examination of
the military and political limitations and problems inherent in pur-
suing biological warfare researeh.

The most disturbing aspects of the \rmy’s biological warfare pro-
gram in 195069 concerns the open-air tests conclucted on a number of
T7.S. cities between 1950 and 1966. In particular the San Francisco
test has received a lot of attention since it first appeared in the news-
papers in November of 1976. ITn addition. the Army spent about a
dozen pages defending the test. Since the San Francisco open-air test
seems to he the center of controversy. T would like to dizenss it in some
detail and use it as a model for examining a number of problems inher-
ent in doing biological warfare research.

In brief. the test conduected in 1950 involved exposing the city of
San Francisco to an aerosolized live bacteria called Serratia marces-
cens. The Army’s rationale for carrying ont this large-scale. open-air
test was to inerease our knowledee “related to the vulnerability of the
United States and/or its personnel to biological warfare attacks both
covert and overt.” The live bacteria Serratia marcescens was consid-
ered a hiological simulant “defined as living micro-organisms, not
normally capable of causing infection.” Around this T would really
like to discuss and raise three objections.

The first is. our understanding of a biolowical simulant. that is. a
live bacteria that does not produce disease. is based on our past ex-
periences with that agent under certain very definite conditions; and
once these conditions change,the bacteria can cause disease.

Now, there are at least two commonents to these conditions. One is
the number of bacteria and the second is the state of health of the
people exposed. Now, the early studies revealed that exno<ure of a
healthy person to a low number of Serratia never caused infections.
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What was not known was whether exposure to large numbers of Ser-
ratia could cause infection: nor what the response of a sick person
would be to Serratia. Now. since these tests have been carried out it
has been learned that an mervease in (the number of Nerratia can cause
disease in a healthy person and that Serratia can cause serious disease
in sick people. In fact. these days most major hospitals have recurring
problems with Serratia infections in hospitalized sick patients.

Now, while it is true that in 1950 the scientific and medical profes-
sions were unaware of these facts, the main point to learn is that ex-
perience gained in controlied, experimmental lahoratory situations can-
not be assumed to be applicable to large-scale tests on big cities. Aero-
solization might lead to dispersion of organsms. but the possibility
cannot be ruled ont that peculiarities in wind condition~ or ventila-
tion systems in buildings might concentrate organisms, exposing people
te hioh doses of bacteria. In addition. unlike lln* individual volunteers
used in laboratory experiments. the population of a city is quite hetero-
geneous. Infants, elderly persons, people with cancer, people with
lung disease, ct cetera, are all found on the streets in larger cities and
their ability to fight off infection by Serratia marcescens is difficult to
estimate.

In summary, too many uncontrolled variables are present to con-
sider vulnerability testing safe ol large civilian populations with a
biological simulant.

Now the Army used a number of consultants for the tests, and T
can m\I_v conclude that therr advice was inadeguate.

T would like to make a comment now on the spectfic legislation that
would require notification of local civilians at least 30 days in aclvance
of any biological or chemical agent. It scems to me what would have
to be qualified here i~ that w hen we et to the next point, informed
consent. it seems to me that local officials really do not have any more
right to grant consent per se than the .\rmy or the Department of De-
fense conductine research. .And then I go to the next point, which is
the problem of informed consent. It scems to me that when you come to
the fact that you want to test the civilian population or the military
populatlon actu‘lll\ the people involved have to be consulted in addi-
tion to whatever the local officials might sav,

So, the second major objection I would want to make is that the
problem of informed consent was not used in the open-air tests in the
1950’s and 1960's, and that really stands in contrast to other actions
conducted by the \rmy during the period where they were very con-
cerned and in fact almost admirably used informed consent on Opera-
tion Whitecoat: their behavior was exemplary. In addition the Army
took exceptional care in_instituting safety procedures for personnel
working on projects. for insuring agamst accidents during tr anspmtfl-
tion, and for decontamination of facilities during demilitarization. So,
a real contradiction can be scen here between the Army’s concern for
individual human life and the ethical problems of human experimenta-
tion in many situations, and yet the disregard for many of {hese same
values, on the other hand. when they conducted these open-air tests
in complete disregard for some of the same values used pxoviousl\

The final point T want to make about open-air tests is that it never
really dealt with, in any convincing detail, in the Army report, and
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that was the necessity for using actual cities for the open-air tests. It
is unclear to me what additional information was gained by releasing
bacteria in the New York City subways, for example, that could not be
eathered by a similar experiment done in the tunnels of a deserted
mine shaft; or why in studying aerosolization patterns unpopulated
areas could not be used, instead of populated cities. So, why the tests
were conducted in populated cities certainly remains unclear to me.

The only unique information that can be concluded from these tests
is that the cities are in fact obviously vulnerable to biological warfare
attack. This vulnerability is so obvious that it leads to a consideration
of the major point I would like to make.

Since the offensive biological warfare research program was dis-
mantled in 1969, there would seem to be little purpose in spending time
analyzing actions taken 20 years ago. Still, some degree of biological
warfare research continues in the Department of Defense with a
budget in 1975-76 of close to $18 million. While this research empha-
sizes “defensive research,” the distinction between “offensive” and
“defensive” is often no more than a semantic one. This was realized
in Army reports where they quote as early as 1946 that:

* * * jt should be emphasized that while the main objective in all these en-
deavors was to develop methods for defending ourselves against possible enemy
use of hiological wartare azents, il wns necessiary to investigate oflensive posi-
sibilities in order (o learn what measures could he used for defense. Accordingly,
the problems of offense and defense were closely interlinked in all the investi-
gations conducted.

That biological warfare research continues in this and probably
other countries is disturbing, and that was noted also, in 1946:

It is important to note that, unlike the development of the atomic bomb and
other secret weapons during the war, the development of agents for biological
warfare is possible in many countries. large and small. without vast expendi-
tures of money or the construction of huge production facilities. It is clear that
the development of biological warfare could very well proceed in many coun-
tries, perhaps under the guise of legitimate medical or bacteriological research.

This question was in fact discussed in great detail by Dr. Meselson
in a Carnegie cndowment report several years ago, in which they
really made the point that in the context of a tactical and strategic
war it is very much in the U.S. interest to preserve and strengthen the
restraints that prevent chemical warfare and the proliferation of
chemical weapons. It scems that the wealth of the United States allows
it to expend enormous quantities of weaponsto be used, and in particu-
lar we are talking about conventional munitions and tactical combat;
very few other countries approach this capability.

The lesson that was really learned from the San Francisco tests
was the fact that an individual person, or a small group of people
could, in fact, expose the population to large numbers of bacteria;
and that once the technology of biological warfare has been developed,
it becomes then easy for small countries, or small groups to use this
technology.

To summarize, the proliferation of lethal chemical weapons would
risk a major increase in the level of death and devastation in wars of

all kinds. Proliferation would provide. forces less wealthy and sophis-
ticated than the United States with greatly enhanced capability for
threat, harassment, and destruction.
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% SI;immar}f, I have tried to establish the following points:
1e first pownt is that testing in offensive and defensive biological
warfare researcl 1, i 1 Sting. 1
htare rese: ¢, and, m particularly large-scale, open-air testing, is
wpredictable and thus potentially dangerous. Unique eonditions de-

Ve]O]) W hﬂt arc dlS < « « 1) «

The second point is that the .\rmy ac
tolut: lt(l)lreo‘\'uln('rabl119’ open-air tests on large urban populations in

1e 1950's and 1960's. They ignored the cthical problem of informed
consent and the potential health problem we already discussed

The third point is that the continuation of biological warfare re
search is not in the military intercst of the UTnited States ;inc(e onc-
the techniques are developed, biological warefare can be used by smml?
countries, terrorist groups, and individuals. The proliferation of bio-
logical warfare weaponry and techniques can only crode militar
advantages that the United States now has since bi l) ical agents ary
cheap to produce and can be delivered by : nall foreo fn o g e
Sheap to : : delivered by a small force in a clandestine

proB)?cf;Ss?n these three points, I would make the following two
If further biological warfare rescarch is to be considered necessar
because of the development of biological warfare techniques by for}-,
eign powers, then the work should be more strictly regulated b
groups outside the Department of Defense than has been done in th{;
past. These might include the Department of Health, Education, and
Welfare, congressional committees, and/or independent scientists. At
a time when Federal guidelines are being established for regulat-
Ing recombinant DXNA research conducted in universities and i?ldl‘ls-
;ncs, the same principle of providing outside checks and balances
or Department of Defense biological warfare research would seem
to be appropriate.
Finally, and most importantly, the United States should intensify
efforts to ban biological warfare rescarch internationally and con-

sider Integrating such a policy into its strategic arms limitation
treaty negotiations.

Thank you very much.

Senator Scrnwerker (presiding pro tempore). Thank you very
much. Dr. Weitzman. We will give each panelist a chance to make
an opening statement before we go on to questioning. So, let’s go rieht
down the panel in order. Dr. Joseph, would you proceed ? T

Dr. Joserir. Thank you. ' )

I wou]d .]ike to direct myv comments primarily to somc of the
characteristics of this organism, its possible association with disease:
and a little bit about the health hazards associated with the stud\,r
that was conducted using Serratia marcescens on the population.

N ow, this organism has a long remarkable history with accounts
of its existence going back to pre-Biblical times. The coloration of
this organism. the red pigmentation, was the basis for the indicator
as a tracer organism, and certainly it has been recorded in history.
In the 19th century the scientific approach to a studv of its chap-
acteristics shows that it is truly a micro-organism, and even thoueh
1t occurred in numerous instances on food, there was no report of

ted irresponsibly in carrying
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Imical tllness, at Jeast in the ecarly centurics. from the existence
<1 this organism.

In the 20th century. of course, the early period. there were few oc-
currences of digease. and thus the bacterium developed the character-
iztic of having no pathogenic potential for man. That attitude existed
for many yvears.

But sice the discovery of the organisin in the early 1800’s, it was
recognized as a biological entity and during its early history was
considered to be a saprophyte relatively avirulent for man. It might
occeasionally cause illness. It was further shown that the organism
was widely chstributed in nature—we know it exists in water and soil,
and as a contaminant of food.

Senator Scriwrrker. Is Serratia normally found airborne in nature?
When you sayv it is widely distributed in nature, does that include
the air?

Dr. Joserm. Not as a natural habitat, noj; soil and water. It is not
normally present in air.

The techniques used to isolate this organism in the early period de-
pended upon its red pigmentation, but that fact was one of the reasons
it was not recognized earlier as an important agent for the production
of disease in certain segments of the population. It since has heen shown
that the majority of strains actua]]y do not produce pigment. In a
study done in the 1950’s at the Center for Disease Control it was
shown that about 75 percent of those strainsisolated from human dis-
ease did not have this red pigmentation, and therefore they would not
have been recognized by many laboratories around the country, or
hospitals would not have identified the organism. So, the failure to
recognize that the organism existed without the red pigment accounted
for the infrequent discovery of disease in man. But, of course, as soon
as this fact was recognized and, of course. as a result of extensive use
of antibiotics and the new medical menipulation of patients—the man-
aging of patients—the incidence of infection by this organism ap-
peared to increase. ) ) o

In 1957. at the Boston City Hospital. an increase of incidence of
isolations of the Serratia organism was notecl. In fact. the study indi-
cated again that the nonpigment strain was more comnion n clinical
disease than the typical red variety ; and many laboratories around the
country were unable to correctly identify this form. ) )

But ‘since 1913, when the first cases of infection were described in

man. there have been isolated reports that stress the potential pathe-
genicity of this organism for man. Again, in the early 1960’s hospi-
fals identified in primary urinary tract infections, respiratory tract
infections this organism in man. But before these outbreaks there
were instances of infection that occurred prior to the time the testing
was held by the Army. So. there was an indication of potential patho-
genicity for a certain segment of our population. Infections, of course,
have been noted in debilitated individuals. as was pointed out, individ-
uals whose defenses have been compromised. That was not clenrly
evident in the early 1950%s, but there was enough indication that it
was potentially dangerous for man. R ) )

The outbrenks occurring, of course. again indicated primarily that

water might be a possible means of spread, and that airborne spread
was less evident at that tune.
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Prior to 1960, then, Serratia was considered a common garden vari-
ety micro-organism which was so benign that it was not capable of
producing clinical illness in man in its own right. But, because of its
apparent nonpathogenic potential and its characteristic red pigmenta-
tion and ease of isolation, Serratia was commonly used as a tracer bac-
teriuin in numerous studies.

It was mtentionally spread in some hospitals to study bacterial
drifting and settling as an aid in trying to understand the spread
of hospital cross-infections. So. classical experiments were routinely
conducted to demonstrate to students the basic principle of estab-
lishing the index case of infeetion by a micro-organism. .\erosoliza-
tion of the test organism was used in courses in microbiology to dem-
onstrate bacteriological air sampling techniques. The organism was
intentionally painted on the gums of patients following dental extrac-
tions to demonstrate its passage from the oral cavity to the blood-
stream. So, there was widespread use of it as something that was not
ablo to cause disease in man.

I think of particular significance in regard to airborne spread was
an instance in 1958 when in then{niversity of Wisconsin Hospital a
child was cultured and found to be colonized by an organism which
was shown to he Serratie maircescens. A study conducted on the fam-
ily failed to reveal this organism. there was no evidence of a family
spread. 1t was them discovered that aerosol studies were being con-
ducted in a biochemistry laboratory at the university hospital and in
an adjacent building where genetie studies were being conducted.
There was indication then of possible aerosol spread that could have
caused the colonization of the intestinal tract of the infant.

Another occurrence indicating aerosol spread occurred in the early
1960°s in a London hospital where there was concern over the spread
of Staphylococcus infections. Serratia organisms were spread around
the elevator shaft on the lower floors, and 1t was then detected through-
out the hospital on each floor around the elevator arcas. But what was
unexpected was the occurrence of several cases of Serratia marcescens
necrotizing pneumonia among hospitalized patients, presumably by
aerosol transmission. Soon thereafter the use of the organism as an
indicator was discontinued in many facilities around the country, and
in fact throughout the world, as we began to recognize the serious
potential the organism had to produce disease in man.

Even though the organism was often regarded as a nonpathogen.
or of low virulence of healthy individuals, it was found that occa-
sionally in conditions where host resistance is diminished, and a pa-
tient's defenses are compromised, there were a variety of disease
conditions identified at that time.

While it is difficult to assess how much bacterial invasion by this
organism contributes to disease in a patient, if a patient is debili-
tated, it might account for the disease process.

It should also be reemphasized that infections with this organism
occur mainly in patients that are debilitated ; that a spread can occur
by the airborne route and can cause disease, if the dose is sufficient
in normal. healthy individuals.

At the time the simulated testing was done in San Francisco by
the Army the organism was considered to be an innocuous sapropyte
water organism which- was nonpathogenic to man and animals.
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Since the 196G0's, however, infections due to the organism have been
reported with increasing frequency in a variety of illnesses.

The ability of this organism to cause discase was established on
suflicient basis to question the use of the organism for the simulant
testing that was done. We no longer, of course, consider this orga-
nism as a harmless saprophyte, and I think at that time it should not
have been considered as imrmless, either.

Whether or not the illnesses in which the organism was isolated
from hospitalized patients in the San Francisco area immediately fol-
lowing the study, and the relationship of that organism. was due to
those tests, cannot. be established with certainty from the data ac-
cumulated at. that time.

However, I believe that the environmental studies that were con-
ducted, the environmental conditions, could have been simulated as
well as using simulated organisms. I do not believe it was necessary
to conduct these open-air studies on the masses, that we could have
gotten adequate information from the use of a simulated environ-
mental condition to determine airborne spread, drift, survival, and
consequent infection. Mass environthental exposure on the scale con-
ducte(gl by the Army was apparently unnecessary on its scientific
merit and constituted an unjustifiable health hazard for a particular
segment of the population. It was inconceivable and unconscionable,
and the study s]lloul(l never have been conducted on the unsuspecting
population. No way can we rationalize the validity of that study.

Thank you. .

Senator Scniwerker. Thank you very much, Doctor. We will now
hear from Dr. Connell.

Mr. ConNELL. I do not have a prepared statement. I have been ill
for several days, trying to recover from a fractured skull.

I would like to talk a little bit about this group of organisms. I
worked with these things over a period of many vears when I was at
TFort Detrick and Pine Bluff back in the early 1950’s, we worked with
Serratia marcescens. \Ve used that organism in such unbelievable
numbers that you would have to see the kinds of experiments that
were done, and none of us thought there was any problem; nobody
got sick, as a matter of fact.

At the present time, at the Center for Disease Control where I am
employed, we are finding infections, hospital infections, in surprising
numbers: and again, these are people who are largely debilitated, or
whose defense mechanisms are compromised for some reason or other.

We found something else, that some of these so-called strains that
do not produce pigment do produce pigment if you grow them at dif-
ferent temperatures from normal body temperatures. We have done
that on a number of them. The idea that the organism has a red pig-
ment and is therefore a good marker does not always work because
there are a lot of strains that will grow without color whatsoever if
you grow them at other than body temperature.

In my own opinion there is no such thing as a microorganism that
cannot causge trouble. WWhen you look at a microorganism to use as
tracer, or something of that sort, I think you have to keep that in
mind. If you get the right concentration at the right place, at the
right time, and in the right person, something is going to happen.
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Now, Serratia marccscens, as has been mentioned before, has been
used for a long time. It has been recognized. as was mentioned carlier,
from prebiblical times. .\nd again. the reason was because of the color
of most of the strains that were detected. If I had my choice, I would
never use this organism or expose anyone to it at any time. That is my
own opinion. I consider there is some risk here. Certainly, for the
future this has to be considered. whether for defensive work, or any-
thing eclse because there is some chance that somebodv can get hurt.
Many of the strains that have been found in people that are ill, are
not treatable, they simply do not respond to antibiotics.

You can also find this orgamism, by the way. in sewage as well as
in water. You can find it in the normal gut contents of some people
who are not ill; we find it frequently in the urinary tract where it
causes serious difficulty in some people. Generally speaking, the infec-
tions that are detected are in people who have been catheterized in
hospitals. There is a fair percentage of association between catheteriza-
tion and infection with that particular organism.

Thatis all T have.

Senator Scnwerker. Thank you very much, Dr. Connell. Dr.
Meselson ?

Dr. Mrsenson. Thank you very much. I am Matthew Meselson,
chairman of the Department of Biochemistry and Molecular Biology
at Harvard University.

Regarding the properties of Serratia marcescens, there is little that
I can add to the testimony of the previous witnesses. Generally—as
they have also indicated—TI would support their views that any organ-
ism dispersed as an aerosol over a human population can lead to
trouble. Often our knowledge of the disease potential of an organism
is based on cases in which the aerosol route 1s not the primary route,
and that leads us to have confidence that some organisms are not very
hazardous. However, the situation can be quite different if the organ-
ism is in aerosol form. An example is anthrax. which is a common soil
bacterium. WWe do not commonly come down with anthrax infections.
But, if there is exposure to acrosolized anthrax spores. it can be very
serious. Fortunately. in nature one seldom encounters high concentra-
tions of aerosol particles small enough to penetrate beyond the outer de-
fenses of the respiratory system into the more susceptible and vulner-
able alveoli deep in the lungs.

Another consideration regarding possible hazards in dispensing
aerosols of microorganisms is that in the general population there are
individuals who may be on antibiotic therapy. suppressing their nat-
ural population of microorganisms and therefore allowing an avail-
able niche for invasion by forcign organisms. There are also other
specially sensitive members of the general human population.

Specifically regarding the use of Serratia marcescens as a marker
for the study of airborne infections by the military, it seems to me that
it was unnecessary. I believe that the total amount of knowledge that
has resulted from that type of simulation in order to learn ahout possi-
ble vulnerability to BW attack is very meager.

But now, in any event, one hopes that our country—and other coun-
tries—are in a quite different environment regarding biological war-
fare. Under President Nixon in 1969 and carly 1970 the United States
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unilaterally deelared it would give up all preparations for hiological
warfare of any kuud against man. erops. plants. and animals. \nd
subsequen{ly in the form of the Biological Warfare Conveniion of
1972, a treaty came into being which binds all parties to not engage in
production, development, transfer, and acqusition of hiological weap-
ons or then delivery vehicles.

This puts the UTnited States in a different posture from the one that
existed in the 1940°s and 1950s. What I have in mind here is the ab-
sence of a need for classification. 1 there is general openness. the
public mterest side is weighed more heavily than if there is classifica-
tion and secrecy. In sonme cases this may lead to more complexity in
reaching decisions, but it is a broad general principle to which we as
a Nation are dedicated.

Our new national policy, by removing classification can make it far
less likely that there will be serious mis-use of the seience of microbi-
ologyv. One might ask, what provisions can be made to reduce classifica-
tion. T would cite a particularly relevant study which was done by the
President’s Scientitic Advisory Committee in 1970, just after the
United States had changed its policy. following President Nixon’s two
annonuncements. This qtndy was done by a committee under the chair-
manship of Dr. Ivan Bennett, now of the New York University School
of Medicine. The panel studied various aspects of U.S. biological de-
fense programs and other biological areas to see whether classification
was needed. They found in nearly every area that there was no need
for classification. The panel concluded that there was no need for secret
hiological laboratories or secret. biological experimentation.

Whether or not that study hasled to any explicit Government policy
declaration regarding nonclassification of biological research, I am not
aware. It. may well be that there is still a need for explicit gunidelines
on the nonclassification of biological research. I am sure such a policy
would be a useful one as insurance against misapplications.

I would like, if T mav, to diverae from this to a related subjeet, the
legality of working with biological organisms in order to produce
weapons. That has been prohibited by the Biological VWarfare Con-
vention, and it is renounced by U.S. unilateral policy. But oddly
enough, the prohibition may not apply to individual U.S. citizens.
The Biological Weapons Convention of 1972, to which the United
States is a party, stipulates in article IV that each state party to the
convention shall in accordance with its own constitutional proresses
take any necessary measures to prohibit and prevent the development,
production, acquisition, or retention. stockpiling of weapons and means
of delivery specified by article I of the convention within the terri-
tories of the states under its jurisdiction or control.

Several parties to that treaty have now done so. The British Govern-
ment has cnacted the Biological Weapons Act of 1974 which provides
as a maximum penalty life imprisonment for any individual under the
jurisdiction of the United Kingdom who engages in these prohibited
acts.

Such legislation was submitted to our Congress in 1970. but for
reasons with which T am not familiar, no such legislation has been
enacted. I assume there will be no great objection to it since our country
is party to the treaty. By enacting such legislation we would be fulfill-
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ing our national obligation under article IV of the Biological War-
fare Convention.

So, to summarize I would say first that there can be serious hazards
in releasing live microorganisms in acrosol form over human
popuhtlons

Second, such misapplication of microbiology and other misappli-
cations (onld be inlhibited by eliminating secreey in the concluet of
microbiological research.

And third, some additional protection against misapplication of
biological technolorr\ could be achieved by on.lotm('nt of a domestic
law under the provisions of the Biological Warfare Clonvention.

Senator Scrrwriker. Thank yen very - e, Dr. Meselson.

Now. let me address some questions to the panel. T realize that in
some cases vou may have touched on some of these general questions
in your statements. T will give each person an opportunity to answer
the questitons for the record and sumumarize a little bit what his in-
di\'ignnl 1-0.&1)011so is.

If the U.S. Governnient is to do some kind of defensive hiological
research—it is clearly not going to be called offensive research “and
I understand there is some re I.\!lonslnp between defensive and offen-
sive—what kind of protection would you recommend that Congress
enact by statnte. or carry out otherwise. for the protection of the popu-
lation?

I realize that some of you have already touched on that question. It
would be helpful if you could come up with a brief summary of your
positions for the record.

Drv. Wrerrzarax. Well, let us just consider immunizations as an ex-
ample. Immunizations, which have been developed pretty highly, still
have multiple problems, as was evidenced with the swine flu. The prob-
lem with immunizations are the side cffeets many times, which you

cannot predict. So. even in a defensive, pure kind of research like
immunization, there are individnal dangers and risks to the individ-
ualsinvolved.

So. first and foremost, it scems toame. that the problem of informed
consent has to be woried out, and that includes the nmiilitary popula-
tion, as well. There have been some indications, where have been some
communications that the .\rmy no longer uses civilian populations and
they indicate that may solve the problem. But even if the military
populahon is used, they have to be nsed with informed consent, with-
out coercion : that has to be the primary principle.

Along the issue that Dr. Meselson raised I would like to second his
suggestion that the more open and public these kinds of programs are.
the more feedback there would be from scientific-medieal comnmnities,
the less likely it is—there is no absolute gnarantee—the less likely it is
that serions problems would arise.

So. T wonld say that would be my feeling about the kinds of regula-
tions and safeguards vou would want for any kind of defensive re-
search, that people outside the Defense D(-p.utmont and ontside the
U.S. Army would be involved ane carrying out programs, nol neces-
sarily as consultants.

Senator Scrrwriker. Dr. Joseph ?

Dr. Josrrir. T certainly agree with the comments that have jnst been
made. I recognize there 1s need for some defensive research ; ; cerlainly
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the development of vaceines that resulted from defensive kinds of re-
seareh have heen useful and helpful. But I think to proteet the public
agains( what we now have been made aware of, there is need. certainly,
for use of unclassified kinds of research, Certainly public awareness
ha~ pointed out that is absolutely essential. and mformed consent is
4 necessity.

Senator Scuwnnker, Dr, Connel1] 2

Dr. Coxynne, On this matter of inununization, which « lot of peo-
ple take as the end of all problems, 1 wonld like to point out that it is
possible 1o make your own organism which could not be immunized
against. 1§ the opposition does this and you immumnize against stand-
ard <trains, you are not immunizing people at all. So, it is a very lim-
ited factor; you can use it just against organisms that you have, that
von understand, that vou may have generated, as a matter of fact.
But to depend on it as the absolute does not work.

I think the other thing that Twould discuss here is publicity. It seems
to we that there is a very important need here to somehow or other
through publicity hring the people. the Awervican people in this case,
wwvav from the basie fear that they have against infection and infec-
tious diseases. For instance, we have atonic explosions of the military
type, and we have other atomie explosives. and these certainly have an
impact. But when you are talking about biological warfare you are
talking about something that seems to me to bring a lot more fear into
the minds of the people than the others do. T think there is a way
around that and it would take a lot of publicity and declassification, to
do it.

Senator Scirwriker. T do not disagree with you. but living in the
city that had the “Legionnaires” discase, and having seen the fear and
paranoia it: cansed—and the “Legionnaires™ disease. was obviously just
an nnknewn infection—I think that may be that sort of fear is in-
herent in disease, period. It doesn't seem to be limited to B, though
fear of B may malke the scare and dread worse. Still, for a while last
summer our city of Philadelphia was greatly disturbed, actually
eripped by a sort of hysteria. Hotel bookings dropped to nothing; the
hotel went bankrupt and never recovered. So. this fear can arise with
any infectious disease, quite apart from BW. .\s youn point out. our
particular horror of biological weapons, the consequences of a BW
accident. or anything related to the BW programn may actually be an
outgrowlh of our basic dread of infectious diseases.

Let me ask yvou, Dr. Connell, what vour feelings are about the need
for informed consent or other forms of protection for human subjects
in this area of defensive testing.

Dr. Coxxern. Informed consent is a necessity in this kind of matter.
If these agents are going to be used for test purposes. it scems to me
highly uncthical to expose people to them without their prior knowl-
edge and consent.

Scnator Scnwerker. Dr. Meselson ?

Dr. Mresrrsox, At the rick of repeating myself a little bit I will
reveat that T think nonclassification, openness, is the best gnarantee of
all. In order to insure that, we may nced some policy more explicit
than we now have, whether that be legislative. or by Exccutive order,
I do not know. But, as T said, I am not aware of any explicit national
policy statement about classification and nonclassification of biological
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time goes on, over decades. we will know a great deal about life proc-
esses and we will have the capability to nnmpulatg them. There is no
way to keep that from happening. I would avgue strongly that this
particular area of knowledge ought to be l\opt on a Lompletel) open
and nonclassified level, to guard :1gainst misapplications of the revolu-
tionary advances that surely lie ahead—not only involving micro-
organisms. but mvolving al] aspects of living processes, mcludm"
n(‘lll()bl()]()"

The plmmp]e of nonclassification has an importance that goes be-
vond the immecliate concern of today. of providing protection to insti-
tutions and values which we value, as our l\nowlod"e of how to
m.mlpulato the life process deepens.

Senator Scuweiker. My next questions relate to the use of simu-
lants. First, is there such a thing as a safe bio'ogical simulant ¢ .\nd,
second, is there anything else that could be used, or some other mechan-
ism, like chamber testing, that might be satisfactory for this kind of
testing? Ior example, one scic ntist has suggested an algac organism
llllirllt be safe to use. I would like to hear if there is a safe sumlhnt
and if the algae group is a good suggestion. What is your 1'ef1ct10n,
Dr. Weitzman?

Dr. Werrzarawy, Well, T think the answer to the first part of the
question is, no, there is on safe simulant. That particular statement
was actually in the Army report where they admitted there is no ideal
simulant. And the reason that is, T think, the more we learn about
interactions of micro-organisms and huian hosts. the more we realize
that almost any organism can do anything, given the proper condition,
or the improper condition, as the case is.

And again, realizing that in large cities in particular we are dealing
with a heterogeneous population, there are all kinds of problems, on
the one hand; on the other hand, you are dealing with a unique, or at
least. unexplored method of exposing them to bacteria and there is
really no way to pr otect them. That would be true of the algae. Maybe
the algae in 1977 seems to be harmless, and I know of no disease that
is cnused by algae. But on the other hand, we do not have the type of
experience that would allow us to say that exposing people to algae
in some significant number might not cause discase.

So. I think we are really ("ul;:llt in a bind if people keep thinking
that way and are looking for a simulant, that we keep coming back to
the same answer, that any organism, given the proper alterations,
different methods of exposing people to them. Certainly, if anyone
asked my informed consent to almost anything they could think of. my
answer would be, no, especially to algae.

Senator Scuweiker. What about an organism that would not sur-
vive or reproduce at body temperature, wounld that qualifv ne safe or
as a better choice for a simulant? I am not a microbiologist, I have to
rely on yvou gentlemen’s expertise. But organisms that would not live
at body temperature, would those be suitable for use as simulants,
ornot?

Dr. Waerrzarax. Well. peonle have been interested in those types of
organisms, and there have been experiments done on virnses, where
lhoy will not multiply at body temperature, The problem again here is
that genetic changes would occur in the bacteria spontaneously. and
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here again is an area of speculation. If you are talking about very
large numbers of bacteria there may be spontancous mutation. and
suddenly the bacteria can grow at hody temperature. I mean, if yvou arce
talking about really temperature-sensitive micro-organisms, there is a

rate that is pretty high. One-in-a-million hacteria mmht easily revert
to an organism that can grow at body temperature. So, ,I do not depend
on that type of wenetie characteristies, there is too wuch of instability
in micro-organisms to feel confident that there is a nonpathogenic
condition.

Senator Scuwriker. Thank you. Dr. Joseph?

Dr. Joseru. 1 pmson.lll\ do not know of any safe simulant that we
could use. When yon are talking about acrosolizing an organism we
are getting down to a very, very small particle size that may get deep
into the Tungs. and this creates a different kind of problem than the
normal organism would by contact, by exposnre through some other
mechanism. So. the size of the particles used as a simulant is very
critical: they normally pass the clearance mechanisms in the body,
they are not the type that is deposited in the nose or throat—those
have already been mentioned. and they are very important considera-
tions. In the population that is going to be exposed you are going to
have individuals who are debilitated in one way or another, where
their defense mechanisms may be compromised; so, there is always a
risk to that segment of the population.

In regard to the use of algae, I do not know what the effect would
be on the individual who has his defense mechanism altered in some
way.

In the use of temperatre sensitive kinds of mutants, again, we do
not know the risk of changing back the mutation of the organism,
which has already heen mentioned.

In regard to the direct clisease process, as sensitizing an individual,
there are all kinds of conditions we are not clear on about these orga-
nisms. This may be a component of invasion in producing disease. So,
I know of no safe substitute.

Senator ScHwEIKER. Dr. Connell ?

Dr. CoxvneLe. In my opinion there is no such thing as a safe simu-
lant. You can modify any organism that can grow and retain it in your
lungs or by ingesting by ‘aerosol. If the par ticles are too lar ve, they can
uot t‘l]\(‘ll in: 1f thev are too small, they are not taken in; but there is
a range, and that is casily done in the laborator v where you can make
it poqqll)lo for a number of people to retain these things. That is an
unusual route. and there is no telling what to expeet.

Another example. I think, that is a little farther out, is the recogni-
tion that there is no reason to believe that simulants cannot be qnl)-
jected to processes, and you will come up with some kind of organism
that does not exist today. It might still look like a simulant, but it can
have other characteristics. Things can be done in the laboratory today
like this, and they have happened in the normal body.

s far as algae is concerned. I do not know of any pathogenic algae,
but T think the answer to that is time and study; 20 years from now
we may know something about this area. .\t the present time, 1 do not
think there are any known pathogenic algac.

Where body temperature is concer ned, there are some interesting
problems. We have a strain of organism called dacillus stearothermo-
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philus, which is deliberately used in the food industry, the pharmaceu-
tical industry. and other kinds of testing industries because of its un-
usually high heat resistance, which is way above any known virus mlld
considerably above most vegetative bacteria and spore forms. In 1t 1e
typical culture of that organism you find a range of these things that
will grow now only at 50 degrees centrigrade, but at 37 degrees, too.
These are not known pathogens today, but under the right circum-
stances they may be.

Senator Scuwerker. Dr. Meselson ?

Dr. MeseLson. I agree with the other statements, I know of no com-

cly safe simulant. )

p](gen}ator Scrrwernger. Dr. Meselson, I did not ask this before and I
should have—the Army also used glass beads, zinc sulfide particles,
and so forth in open-air testing. Are thece things safe?

Dr. MeseLson. I was talkinl%F Sbout live x'mc:'o-organlsms.

ator vEIKER. I switched gears a minute.

IS)(;nti\tfrlsffqlcl);v ‘Well. take zinc sﬁlﬁ de. Zinc sulfide conld be detected
by its fluorescence, and it was used as a simulant in tests by the m111(i
tary in Los Angeles and several other cases. No known illness resulte
from it. Nevertheless, I would still say that exposing a large popula-
tion of very diverse people, that even nonbiologic simulants should Ee
avoided; but I cannot pose as an expert about those. Regarding tbe
biological ones, I am convinced that there is none now known to be
Safﬁ'ut beyond that I see no reason for conducting such tests. All of
the many tests that have been done. to my knowledge, hYa\'e not in-
creased our security by one iota so far as I am aware. No measures
have been taken that seriously would increase our security as a 1'esu!t
of knowledge gained from these simulation tests. I think they were

xercises. )
ldléaoe.\my answer to your question is to say that testing of gas mnsl'{s
and other protective equipment can be done in containment chambers.
But as to the dissemination of particles of any kind over a large pop-
ulation. I see nosensein doing that—there is noneed.

Senator Scrrwrrer, Dr. Weitzman, in vour statement you men-
tioned the DOD CBW program report published in the Congressional
Record of April 6. 1977. I wonder whether any material included 1n
that report gave you any cause for concern or alarm. Can.y(l)u tlelll
from the report whether the current program poses any public health
risks? )

Dr. Wrrrzaan. I am not sure I understand your question.

Senator Scriweiker. I gathered from your testimony that you
looked over the Department of Defense report that was put m‘the
Record this year, April 6, 1977, describing the present CBW program.
My question is. did any of the material that you saw there give 1you
any cause for alarm, that any of the projects ml%)ht entail a risk to
public health. Do you think this committee should be concerned about
anything you saw in the April6 report?

Dr. Werrzaan. Well, first of all, the report was somewhat unclear,
there were a lot of gencralities. There was nothing very specific men-
tioned about exactly what was going on. ITowever, what did cause
concern was the fact that things were still going on. And one of the
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questions, I think. we would all like answered is, what are the specifics
because it is really impossible to evaluate, given the information that
was in the Congressional Record at this point. Bul it scems, then, they
are expecting about $18 million a year to do specific biological worlk,
defensive rescarch. Some of that seems quite in line and important,
that is theoretical analyses we are trying to develop; means to detect
aerosolization clouds. On the surface that seems fine unless they use
thatlto put up their own acrosolization to sce how the detection system
works.

It was unclear exactly what experiments were going on using human
subjects, but there is evidence that is going on, in this report.

So, outside the general feeling that it is worryeome that $18 million
is being spent and it is unclear what it is being spent on—it would
be nice, vou know, to know exactly what is going on, the exact types
of experiments that are being conducted.

I think that is exactly what we are all talking about, about declassi-
fication, and these things might not even be classified, they are just not
made public. You know, the. Army is just not publicizing it.

Senator Scuwerker. Thank you. Dr. Joseph, I gather from your
testimony on that it is often not possible to determine the source of
infection when organicsms are dispersed in the air. for example. You
gave some very good specific background information on what was
learned about SM at different points in time, Of course. it is virtually
impossible to determine the souwrce of the SM which led to those in-
fections in San Francisco now. But if we had been alerted to the dan-
er then back in San Francisco, could we have determined the source ?

nce the disease was discovered, would it have been possible to locate
the source. Dr. Joseph?

Dr. Josepit. That may have been, but it would be quite difficult pri-
marilv beecanse of what we know now about the distribution of the
organism ; there are no common factors. I imagine it might have been
possible. had we had better epidemiological information. to incrimi-
nate the source. T cannot be niore specific.

Senator Scirwerker. What. do vou think of the proposal in the
House of Representatives that before any exposure to subjects in a
populated area to open-air testing. local civilian or public health offi-
cials must be informed ¢ What is your reaction to that?

Dr. Joserm. Well, I think that certainlv should be done, I think
that is a major responsibility for State and local health departments,
and I think they should be informed of this kind of testing that is
essential.

Scnator Scrrweiker. Dr. Connell, drawing upon yvour background
and looking in retrospect at the San Francisco situation. what do you
think we might do differently in the future to avoid this kind of thing?
In other words. forgetting use of the specific SM oreanism which is
now known to be pathogenic, what other safeguards should we be
looking at to avoid a recurrence of the sort of thing that happened in
San Francisco ?

Dr. Coxxrrr. Well, it seems (o me that a lot of statie resulted from
that effort. To me il secms the most simple thing to do would he (o
avoid this kind of thing in the future: there must be better ways of
doing that. Now, there arc enclosures of all sorts that are avail-
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able, that can be built, rooms _that are germ proof. if one wants
to call it that. It is entirely possible to use testm«r equipment. recovery
equipment that will give you very good infor mation as to distribution,
dependling on the volume, for instance, and the concentration of what
vou are using. That kind of thing is not difficult to do, as compared
o exposing a lot of people to an organism that might have a potential
impact on them.

Senator Scrwerker. Dr. Meselson, you raised the basic issue of
what the defense policy of our country is in the biological welfare area
of course. our immecliate concern in this subcommittee toclay relates to
our responsibility for the protection of human subjects of research.
We have to obviously, focus on that. The other issues. the broader and
cleeper defense policy questions, affect committees other than our own.

With that in mind, would the Commission on the Protection of
Human Subjects of Biomedical and Behavioral Research be a logical
place to trigger, or write into the law, appropriate protections and

safeguards for those who might be exposed to this sort of testing?
Or could you suggest some other way ¢

That is the larger issue which has been raised here: Iow will we
protect our peop]e, not knowing exactly what the policy of the new
administration is? Is the panel on human subjects of Bio-medical
Research the best mechanism we have, or can you suggest some others?

Dr. Meserson. Are you talkine about outdoor testing ?

Senator Scuwerker. T am talking about almost any kind of testing
that the military services may be doing. Outdoor testing. ves: but also,
any other kind of testing which could expose people to some risk.
It seems to me we have to write some protection here for almost any
kind of testing, not knowing what our testing policy will be in the
future.

Dr. Mesersox. Obviously, one of the more potent restraints would
be the requirement for informed consent. that would totally rule out
anv larger-scale testing.

Senator ScHweiker. There is still some concern about the possibility
of outdoor testing, particularly on militarv bases. The Army has
the right to test on military bases, and vet. obviously. that could well
be outcloors. That does not necessarily mean that only the military base
is involved since there may be a problem of containment. How do
we get a handle on this?

Dr. Mesersox. T am not very familiar with the legislation proposed
in the House of Representatives. If it would reauire merely the ap-
proval of public health officials in order to conduct outdoor tests. I
waonld be econcerned that such legislation would act to undercut the
Biological Weapons Convention.

As far as T know, it is our policy not to do such tests any more.
If that is not our policy. it ought to be stated very explicitly, so we
know what we are talking about.

Senator Sciiweiker. It depends, if I understand the policy. and
I believe it is not very clear, on whether yvou are talking about doing
offensive or defensive work.

1 agree that there is quite a direct relationship between defensive
work and offensive work, and one could be a subterfuge for the other.
This is where the policy may not be very clear.
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Dr. Mesersox. By such tests, T mean tests involving indivicluals
whose informed consent is not available. My understanding is that our
present policy is not to conduct any such tests, and I know of no
military ]ustlfl("ltlon for conducting such tests under our current na-
tional policy, which is a purely defensive policy.

So I would think that anything that would scem to enable one to
conduct such tests would have the effect of under mining international

confidence in and adherence to the treaty.

I think the real issue is not whether we will have effective defenses
for the civilian populations because I do not think we can ever have
such defenses beyond good public health and medical provisions which
are needed quite aside from the military considerations. Otherwise,
the best strategy against the use of biological weapons is to prevent
others from mmtomplatnw it, to not pioneecr the technology ourselves.
and to make sure that thele are strong political, mor (l], and legal.
deterrents.

I was very disappointed to learn that a microbiological aerosol was
distributed in the New York subway by an employee of the Central
Intelligence Agency only a few years ago.

I would have thought that this kind of activity would generate no
useful information for us, and could only set the worse possible ex-
ample for others.

So I would hate to see any legislation that would seem to do any-
thing other than confirm a State of total compliance with our policy
in not conducting research in this area, and that means no tests what-
ever, over unsuspectmg populations.

Senator SciwEIKER, All right.

I want to thank the p'mol very much for appearing here today. If
someone wants to make an acdditional remark or statement at this
point, please feel free to do so. Since T have been asking all the ques-
tions, I may have missed something, so if there is any area that I
knowing what we are talking about here, and therefore we cannot
to doso.

Dr. ConxeLL. Referring to one of your earlier questions about these
report. there is a whole list of classified projects in onc of these books
that simply cannot be interpreted. There is no way in the world of
knowing what we are talking about here, and therefore you cannot
discuss them very well. They are listed as classified.

Scenator Scuwreikkr. We have a problem there. because there is a
classified study and an unelassified stndy, and, of course, this com-
mittee cannot declassify material at this point. Some material 1= elassi-
fied, and we may not have all of the information ourselves at this
point. since these reports are compilations of other reports.

You raise a very good pomt I do not know if I can add .'mvthmrr to
clarify further w hat is in the report you have, since this is an open
hearing. I would be glad to follow us in some way if we can do so
without v iolating secur 1tv resirictions.

By the same token, there may well be good reason to have the ma-
terial you refer to declassified. That may be one result of this hearing,
to get more information out in the open. There is no question that
through our efforts we were able to get this {irst report out in unclassi-
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fied Torm. Mo:t of it had been classified for many, many vears, and I
saw no reason for it to be classified.

I have to give the Army a lot of credit. because they did bite the
bullet and pull out a lot of material for this report. They came up with
what is probably the most comnrehensive report that any government
has ever given out on its own effortsin thisarea.

So while T have been critical, I also want to be complimentary. be-
cange I think we did achieve something that had not been done before
by making this information public. I think it may well mean we should
be doing some more in this area. and be doing it on a regular basis.

Dr. Wrrrzaax. T would just like to kind of sngeest, to kind of con-
struet an experiment that could conceivably be going on. and perhaps
not even be called biological warfare per se. or biological warefare re-
search per se. but which might have these kinds of ramifications.

That is, it would certainly be within the realm of the Army’s bound-
aries, hiological research type of work, to experiment with live
vaceines, and these would be live viruses, that supposedly were non-
pathogenie, and could be injected into troops, and live vaccines are
well accepted in the community, and used. but this is just following up
one of your questions, in which you were kind of pushing us to suggest
what further things could be done.

The gross type of testing that no one seems to be doing anv more,
namely spraying bugs over a city, that is not going on, but what else
might be going on that could be dangerous? So this is just an example
of something that might be, and I think that the kind of answers that
people have been giving today could also direct itself toward that type
of program which has notential danger, and it may not be as non-
pathogenic as originally hoped.

I think the answer to that type of thing again rests in several major
points that have been made. One is this problem with informed con-
sent. I do not think youhaveto stop there.

I worry about that problem, particularly in the military. that is, if
a sergeant asks his platoon does anyone not want to receive this vac-
cine, that might be considered informed consent if no one objects.

So I think in the military one might have additional problems. To
safeguard this there is this question about consultation to overlook
the work going on, I am concerned about this, not only because of
classified projects, but also ambiguities, in the Department of Defense
report about how exactly they are spending their budget on this.

Senator SciiweIkeR. One of our limitations in this committee which
should be mentioned is that we basically do not have primary jurisdic-
tion in the area of biological warfare policy. Perhaps I did not make
that clear enough in the beginning.

The broader subject of defense testing would come under the juris-
diction of the ITouse and Senate Armed Services Committees. That is
why some of the basic questions Dr. Meselson asked do not directly
relate to us as a committee, but do relate to us as individual Senators in
our review of Government policy.

Our role here in the health subcommittee is to deal with the public
health aspects and protection human subjects aspects of the testing
program. We have to come at it this way because this is our primary
responsibility, and that is why these hearings have been framed it in
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terms of the need for legislation in the arca of proteetion or human
subjects—legislation of the type that Senator Kennedy originally
authored, which would tiein to the provision of some basic safeguards.

But, as you point out, Dr. Weitzman, there is some danwer of im-
plicit consent when any sort of testing goes on in the military, even
vaccine testing. I cannot disagree on that point. I think we have to look
into that problem as we review new legislative proposals.

Part of our problem is we are seeing just a portion of this area and
not the whole testing picture. We are a little bit limited in terms of
what the committee can do without working in conjunction with
another committee.

Dr. Josermi. One final comment. T would like to follow up on the
statement about informed consent. I think thisisa problem area.

I think in the kind of work the military are doing there is an oppor-
tunity for thorough informed consent. and quite often it is uninformed
approval by not giving complete details of the risks to which they are
exposed, possible complications of participation.

o informed consent, designed informed consent, has been a major
concern of many groups.

Another aspect of the research, biomedical research on human sub-
}'ects, is that there is an associated hazard to the community when these
kinds of experiments are conducted on military installations, on mili-
tary personnel. They certainly get out in the community. They may be
carriers out in the community. They may not be il individuals. There
is always that component.

There is the need to know, the local health, or State health agency
needs to know what is going on within their boundaries. T hope the
pattern will be developed for recombinant DNA research by the com-
mittee to keep the community informed of what is going on.

‘What is going to take place within the boundaries is an important
way to deal with this kind of rescarch.

[lThe prepared statements of Dr. Weitzman and Dr. Joseph
follows:]
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7) A najor objection which hds Lo be made of the open-air experinmeats,
such as the one in San Francisco or in the New York City subways, is that they
~ere carricd out on people without informal consent. This action stands in
dramatic contrast to other examples in which the Army used admirable and exemp-
lary procedures in dealing with volunteers in Operation Whitecoat (Aunex K).

In addition, the Army took cxceptional care in instituting safety procedures
fre versonnel wvortdny on projects. for insuring azalonst accidents during trans-
portacton, gud for decontamunation of tacilities durwg demilitarization. A
real contradiction can be seen here between the Army's concern for individual
huaan life and the ethical problems of human experimentation in meny situations,
and yet the disregard for many of these same values in the vulnerability tests.

3) A question that 1s never really dealt with in any convincing detail
in the Armiy report is the necessity for using actual cities for the open-air
tests. It 1s unclear to me what additional information is gained by releasing
bacteria in the Mew York City subways that cannot be gathered for example, by a
swilar experiment done in tunnels in a deserted mine. Similarly, aerosolization
patterns could just as well have been analysed using an unpopulated area. If
reasons existed to do the testing in actual cities, nowhere are these reasons
explained. 7The only unique information that can be concluded from these tests
is that these cities are in fact vulnerable to biological warfare attack. This
vulnerability is so obvious that it leads to a consideration of the major point
I would like to make.

Simce the offensive biological warfare research program was disnantled in
1969, thzre would se=n to be little purposa in spending time analysing actions
talen over 20 years ago. Still, some degree cf biological warfare researck con~
ticues 1n Lhe Departmaat of Defense with a budget in 1975-76 of close to
$18,000,003 (Congressional 2acord-Sencte; April 6, 1977, §5701). While this
researchi erphasizes "defensive research", the distinction between "of fcasive"
and "defensive” 1s often no more than a semantic one. This was realized as early
as 1946: "It should be emphasized that while the main objective in all these
endeavors was to develop methods for defending ourselves against possible enemy
use of biological warfare agents, it was necessary to investigate offensive
possibilities in order to learn what measutres could be used for defemse....
Accordingly, the problems of offense and defense were closely interlinked in all
the investigations conducted" (A-5). That biological warfare research continues
in this and probably other countries is disturbing. This problem was noted also
1n 1946: "It is important to ncte that, unlike the development of the atomic
bomb and other secret weapons during the war, the development of agents for bio-
logical warfare 1s possible in many countries, large and small, without vast
expenditures of money or the construction of huge production facilities. It is
clear that the development of biological warfare could very well proceed in many
countrics, perhaps under thc guise of legitimate madical or bacteriological
reszarch."” (A-8). In addition, I would like to quote here from a Carnegie
Endowrent report written im 1971 by Stewart Blumenfeld and Matthew Ifeselson.
Although they were discussing chemical warfare, I would propose that the exact
sare arguments can be made for biological warfare.

287
-y tay 23, L1977

Sarate Subcormualttee Hearing

"U.S. Interest in Preventing the Proliferation of C8 ‘lcupons.

In the context of both tactical and strategic war, it 1s very ruch in U.S.
i1nterest to preserve and strengthen the restraints that prevent chemaical war-
fare and tnc proliferation of chemical weapons. Today, "limited" wars are
fought with conventional wcapons which individually have limitcd arca effect.
MThwuoh e wars wan oe caceedangly destouctive, thoev boecome o otz slen
great quuntities of weaspons are used. [he wealth of the bnmuted States allows
i1t to expend enormous quantities of conventional munitions in tactical combat.
Very few countries even approach this capability. MHowever, the proliferation
of lethal chemical weapons would greatly enhance the destructive and disruptive
capabality of smaller and less wealthy nations. This 1s because these weapons
have the potential of large area coverage at relatively low cost. Many of the
types of runitions used in limited war could be filled with lethal chenmieals.
In that case, the "kiall area" of light weight munitions such as mortar shells
and rockets would be increased by a large factor. Even though troops can be
provided with protective masks and suits, such weapons would be devastating to
oilitary units caught off guard and to the civilian population. 1ln many situ-
ations lethal chemical weapons would favor guerrilla forces. Such forces
generally have no shortage of targets. They know the locations of military
installations such as base camps and support facilities. [heir problea 1s their
great inferaority in fire power. For anti-guerrilla forces, the reverse 1s
usually true, their main tactical problem being location of the cnemy. In thas
situation, any major enhancement of the areca coverage of light weight weapous
disproportionately favors less sophisticated forces operating in saaller uaits
and capable of dispersing or mingling with the civilian population. Moreover,
the proliferation of lethal chemical weapons would create greatly cxpanded
opportunities for terror attacks on urban centers by small groups of men firing
chenical rockets or mortars from the outskirts. Thus, the proliferatioa of
cheaical weapons would seriously reduce the wmilitary advantage that great wealth
confers, while at the same time threatening a major increase in the violence of
war and its toll among civilians.

At the strategic level, the hazard of proliferation of lcthal gas weapons
is also serious. Countries not possessing nuclear weapons might well be
tenpted to acquire a population-killing capability based on nerve gas. Under
suitably chosen meteorological conditions, a small bomber forct could deliver
enough nerve agent to kill a large proportion of persons in a major city. Al-
though it is unlikely that a poor nation could successfully deliver chemicals
over a wide area of a country with modern air defenses, a surprise attack on
one or a few coastal cities would be difficult to defend against.

Further, it should be noted that analysis and plunning for the usebgfltkc
chemical weapons 1s likely to stimulate interest in the stratiglcdposi; i 1es
of biological weapons and that the economics of anti-personne in ::r;;tva
biological weapons for threat or deterrence may seem particularly a

to less weslthy nations.
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lo suiaatize, the prolifciation of lethal chemical weapons would risk a
wjor inciease ju the level of death and devastation in wars of all kinds. Pro-
Literation would provade forces less wealthy and sophiaticated than the United
States with greatly enhanced capability for threat, harassment, and destruction.
lhe acquisition of chemical weapons would stimulate interest in biological

~qrons, [or the barriars galast both are intertwined. The overriling cbj2ctive
ol the uaited States in this arcea of policy should be to prevent tne prolifec—
ation of chemical and biological weapons and to strengthen the barriers against
their use." (The Control of Chemical and Biological ileapons, Carnegie Endowment
for International Pcace, New YOrkjIS/I, pp. 85-87J.

In summary, I have tried to establish the following points:

1) Testing in offensive or defensive biological warfare research, and, in
particularly large-scale, open-air testing, is unpredictable and thus.
potentially dangerous. Unique conditions develop which are distinct
fron the usual laboratory or hospital experience.

2) The Army acted irresponsibly in carrying out the vulnerability open-air
tests on large urban populations in the 1950's and 1960°'s. They ignored
the cthical problem of informed consent and the potential health problem
discussed in objection {1 on page 2 of this testimony.

3) The continuation of biological warfare research is not in the military
interest of the United States since once the techniques are developed,
biological warfare can be used by small countries, terrorist groups and
individuals. The proliferation of biological warfare weapoanry and tech-
niques can only erode military advantages that the United States now has
since biological agents are cheap to produce and can be delivered by a
small force in a clandestine manner.

Based on these three points, I would make the following proposals:

1) 1If further biological warfare research is to be considered necessary because
of the development of biological warfare techniques by foreign powers, then
the work should be more strictly regulated by groups outside the Department
of Defense than has been done in the past. These might include the Depart-~
ment of Health, Education and Welfare, Congressional Comaittees, and/or
independent scientists. At a time when Federal guidelines are being
established for regulating recombinant DNA research conducted in universities
and industries, the same principle of providing outside checks and balances
for Department of Decfense bivlogical warfare research would seen to be
appropriate.

2) Finally, and most importantly, the United States should intensify efforts
to ban biological warfare research internationally and consider integrating
such a policy iuto its strategic arms limitation treaty negotiations.

w———

——

MARYLAND STATE DEPARTMENT OF HEALTH AND MENTAL HYGIENE
LABORATORICS ADMINISTRATION

STATEMENT ON THE USE OF THE SIMULANT SERRATIA MARCESCENS
IN AEROSOL STUDIES OF HUMAN POPULATION CENTERS

My name is J. Mehsen Joseph, Ph.D., and I am Director of the
Laboratories Administration, Maryland State Department of Health and
Mental Hygiene, and Assistant Professor of Microbiology, University
of Maryland, Baltimore, Maryland. ’

Because of the public concern over the conduct of experiments
by the Ammy in which the bacterium Serratia marcescens was used as
an aerosol over the city of San Francisco in the early 1950's, I waish
to describe the early history of this bacterium, to discuss its poten-
tial for causing disease in man, and to comment on the health hazard
associated with the study. i )

Serratia marcescens has had a long and remarkable history with
classical accounts by historians of the appearance of "miraculous
blood" appearing on bread dating back to the siege of Tyre in Lebanon
in 332 B.C. This remarkable manifestation struck fear in the hearts
of the superstitious and credulous people of the Middle Ages.

However, early in the 19th Century the phenowenon was examined in a
scientific matter and the causative agent identified and characterized.
Doctor Bartolomeo Bizio, a young pharmacist, was the first to observe
reddened polenta (corn meal mush), and by a series of lengthy and

ingenious experiments, he concluded that the red mucilaginous

substance was the result of activity of masses of very small bodies.
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Numerous studies of red pigmentation of foods, particularly
bread and starchy foods, were recorded in the history of this bac-
terium beginning in 332 B.C. and continuing through the 19th Century.
However, during that period, reports of clinical illness among
those who consumed these foods were extremely rare occurrences.

Thus, the bacterium was considered to have little or no pathogenic
potential for man.

Since its discovery in 1823 by Bizio, Serratia marcescens
has been recognized as a biological entity and during its early
history was considered to be a saprophyte which was relatively
avirulent. The organism is widely distributed in nature and is
found naturally in water, soil and as a contaminant of food.

As standard bacterioloyical techniques were developed to distinguish
among the microorganisms closely related to Serratia marcescens,
investigators began to recognize non-pigmented strains of the latter.
In 1959 the Center for Disease Control, USPHS, in Atlanta reported
on a study in which 75 per cent of over 200 strains examined failed
to produce pigment. Failure to recognize this fact probably
accounted for the infrequent reports of recovery of this organism
from infections in man. As a result of this finding, recognition

of non-pigmented varieties of S. marcescens, combined with the exten-
sive use of broad spectrum antibiotics among hospitalized patients,
probably accounts for the increased frequency with which hospital-

acquired infections by this organism are now being recognized.
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In 1967 at the Boston City Hospital an increased incidence of
isolations of Serratia marcescens was noted. In 1970 a study
of the occurrence of Serratia infections at the same hospital
revealed that non-pigmented strains of this bacterium were more
common than the pigmented variety, and that many clinical
bacteriology laboratories were unable to correctly identify
these non-pigmented forms.

Since 1913 when the first case of Serratia infection in
man was described, 1solated reports have stressed the potential
pathogenicity of this organism for man. In 1962 the Communicable
Disease Center pointed out the nosocomial nature of most Serratia
marcescens infections. Several hospital outbreaks involving
urinary tract infections and respiratory tract infections and
two epidemics in nurseries for newborn infants have been described.
Infections also have been noted to occur at the sité of indwelling
urinary and intravenous catheters and after lumbar punctures
or peritoneal dialysis. Previous antibiotic therapy and underlying
chronic debilitating disease may also predispose to serious Serratia
infection. Urinary tract infection has been the most frequent
site of Serratia infections but the epidemiology of such hospital
outbreaks is still unclear and any attempts to determine the source
of the organism has been unrevealing. However, most patients had
indwelling catheterization and urinary tract abnormality. Also,
Serratia marcescens is isolated frequently from the respiratory tract

but these isolations are infrequently of clinical significance.



Woopatal outbreaks of respiratery infection are usually associated
with Serratia contamination of respiratory equipment. Associated
clinical 1llness was either pneumonia, empyema, or lung abscess.

Pricr to 1960 Serratia marcescens was considered a common
qarden variety microorganism which was so benign that it was not
capable of producing clinical i1llness in man in its own right.
Eecause of 1ts apparent nonpathogenic potential and its character-
istic red pigmentation and ease of isolation, Serratia marcescens
was commonly used as a tracer bacterium in numerous studies.
It was intentionally spread in hospitals to study bacterial drifting
and settling as an aid to understanding the spread of hospital
cross-infections. Classical experiments in epidemiology were
routinely conducted to demonstrate to students the basic principle
of establishing the index case of infection by a mié;oorganism.
Aerosolization of the test organism was used in courses in Micro-
biology to demonstrate bacteriological air sampling techniques.
The organism was intentionally painted on the gums of patients to
demonstrate 1ts passage from the oral cavity to the blood stream
following dental manipulation and/or extraction. This organism
has been used also by high school students in science fair projects
without regard to its potential pathogenicity.

Of particular significance is the occurrence in 1958 of
a condition referred to as "Red Diaper Syndrome™ in a child born

at the University of Wisconsin Hospital. The child was cultured
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and found to have an overwhelming growth of the red pigmented
Serratia marcescens in the intestinal tract. Exhaustive studies
of the child's family failed to reveal carriers of the organism.
Epidemiological sleuthing uncovered the fact that the organism
was being used at that time in a study of aerosol techniques
in a biochemistry laboratory within the hospital and in an adjoin-
ing building where genetic studies were being conducted. Aerosol
spread from these sources could have accounted for the colonization
of the intestinal tract of the infant soon after birth. Apparently
the organism established itself in the child's intestine and
replaced the nomnal flora, but the child continued in excellent
health and required almost one year of treatment to eliminate this
bacterium.

An experiment conducted in 1960 in a London héspital also
aroused a great deal of concern over the use of S. marcescens as
a tracer microorganism. In attempting to prove an hypothesis that
Staphylococcus aureus (a bacterium associated with hospital-acquired
infection) was spread from floor-to-floor up the elevator shaft
by movement of elevator, the tracer organism Serratia marcescens
was aerosolized near the elevator door on the lower floor of the
hospital and air sampling was done on the upper floors. In time,
S. marcescens was detected in the area around the elevator shaft

on each floor. What was not expected was the occurrence of several



<ases of 5. marcescens necrotizing pneumonia among hospitalized
palients precurmably by aerosol transmission. Soon thereafter
the use of S. marcescens as an indicator organism ceased i1n many
countires, including the United States.

Even though Serratia marcescens is often regarded as a
nonpathogen, or of low virulence for healthy individuals, it 1is
found occasionally in conditions where host resistance is diminished
(postoperative patients, burn cases, diabetics, cancer patients,
steroid therapy), or in conditions predisposing to bacterial
infection (frequent catheterization, malformation or obstruction
of the urinary tract). Prolonged antibiotic therapy seems to
favor the emergence of highly antibiotic resistant strains of
S. marcescens. Generally the bacterium is consider;d an "oppor-
tunist”. It 1s difficult to assess how much bacterial 1invasion
has contributed to the underlying disease in many cases. Its
presence 1n clinical materials is more frequent than generally
suspected because of our failure to properly identify the
bacterium due to the false belief that 1t is an obligate pigment
former. Pigmentation 1s demonstrable in only about 20-30 per
cent of the strains i1solated from patients.

It should be reemphasized that infections with S. marcescens
occur mainly 1in hospitalized individuals with some underlying disease.

The mode of transmission has not been sufficiently elucidated
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but contaminated hands and instruments, as well as droplet

aerosols, have been incriminated. It probably spreads like
other hospital-acquired bacteria. Infection may or may not
cause clinical disease, and a fatal outcome 1s very vare.

At the time the simulated testing was done in San
Francisco by the Army, Serratia marcescens was considered an
innocuous saprophytic water organism which was nonpathogenic
to man or animals, but was occasionally recovered from com-
primised hospitalized patients. Since 1960, however, infections
due to this organism have been reported with increasing frequency
in association with urinary tract infections, pneumonia, empyema,
lung abscess, wound infection, meningitis, septicem;a and
endocarditis. The ability of S. marcescens to cause infection
was once thought to be limited to patients with chronic debilitating

disorders, but it 1s now clear that there are many predisposing

factors such as broad spectrum antibiotic therapy, diabetes, indwelling

catheters, mechanical ventilation therapy and corticosteroid therapy.
This knowledge reemphasizes the hazard in using S. marcescens as a
tracer organism in experimental studies of aerosols and related
experiments involving humans.

No longer can we consider the disease potential of an organism

simply a property in 1its own right, nor as an interaction of a parasite

with a healthy host, but as a consequence of interaction with a

comprdmised individual. Secondary invasion must also be viewed with



the sane concern as regards primary infections because the con-
cequaenr.es are equally hazardous and the former often re:Sult
m prolonged hospitalization. Since 1t was known that a clear
canaer of S. marcescens infection existed for hospitalized and
debilitated 1individuals, it is inconceivable and unconscionable
that the organism would have been spread as an aerosol over
unsuspecting masses of people, some of whom would have beenat
high risk. Whether or not the 1llnesses in which S. marcescens
was 1solated from hospitalized patients in the San Francisco
area immediately following the testing in the early 1950's is
impossible to establish with certainty because of the natural
occurrence of this agent in the hospital environment and its
wide distribution in nature.

Simulated environmental conditions, as well as‘ simulated
microorganisms, could have been employed and would have provided

adequate information as to the airborme spread, drift, survival

and consequent infection. Mass environmental exposure on the scale
conducted by the Army was apparently unnecessary on its scientific
merit and constituted an unjustifiable health hazard for a particular

segment of the population. To ratianalize the validity for the study

would be sheer folly.

Respectfully submitted,

" v
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J/Mehsen/doseph, Ph.D.
May 20, 1977
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Senator Scirwerker. All right. I want to thank the panel again for
taking time to be with us today. I know you all have very busy sched-
ules. We may well be coming back to you on an individual basis as we
progress on developing some legislative proposals in this area, to con-
sult with you and get your opinions on speeific approaches.

The Senate Health Subcommittee will stand in adjournment until
tomorrow morning, when we will begin a series of hearings on hospital
cost containment,

[Whereupon, at 11:20 a.m., the subcommitiee adjourned.]
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