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Laboratory staff on their studies on some of the new syn-
thetic ailicas, Doctor Pratt,
BY DOCTOR _PRATI:

file at the Saranec Laboreatory).
BY DOCTOR HATCH:

|
|
|
i
|
(Doctor Pratt read a prepared paper, which 1s on l
I
|
|

Ladles and gentlemen, we have hLsard now about many
different kinds of materialas ranging all the way from our
0ld friend 81lica, as it occurs in nature, to problems that:
develop with the synthetlc silicas, and these other curiovul]
dusts in between,

We go now to a 1ittle departure, perhaps, fram
the processes that have been followed this afternoon, the
discussion of the behavior of particulate matter, without
special reference to the nature of the material, in the
course of inhalation and certainly the way in which partice

ulates are handled in the course of inhalation and their
receipt, and the amount of retention, and the underutu.nding%
of those things is fundamental to the building up an undor-i
stending of the wnole problem of dust disesszes. :
Merril Eisenbud of the New York Operations Ofﬁco%
of the Atomic Energy Commisasaion will report to us now on thn
Fvie of Inhaled Particulatese Mrs Bilsonbuds ;

BY MR. F SENBUD: 1

(¥r+ Elsenbud read prepared peper which is on rilq:

-4




UNITED STATES
ATOMIC ENERGY COMMISSION
NEW YORK OPERATIONS OFF ICK

ADCRERS REFLY TO«

MANAGER OF OFERATIONS

U. 8. ATOMIC ENEZRGY COM M IBBION
P.O. BOX JC. ANBOMIA STATION
NEW YORX 23, MEW YORK

2D REER TO

ESierm

October 15, 1952

Dr. Arthur J. Vorweld
Director of keeearch
Saransc Laboretory and The Trudeau Foundetion
7 Curch Street
Szranac Lake, New York
Deer Dr, Vorwsld:
’s you probebly know, uUr. Lisenbud ie at preerent sbroad for ’l
period of about 8 weeks, end therefore, I am teking the liberty
of formsrding to you e copy of the talk he geve at Scranac recently
which he indiceted you wouvld need for your records,

€incerely,

L Y

S. mulstein
Secy. to ir, M, Bisenbud

Enclosure:
"The Fate of Inheled Farticulates®
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in the Saranac Laboratory).
BY DOCTOR HATCH?

I think you will all agree with me that we have

!
|
%
!
|
|

TR T TP Y

had & very concsntrated afternoon and I'm not sure how mnch%
time you'rs going to feel like taking now for discuselon,
but I am certain that whether you feel like it or not, you

T YO

a2ll have many questions that you'!d like to ralse for such
} discussion,

I should like to emphasize st this point, the ,
chairman'’s privilege of opening the discussion and to make ;
ons or two comments whieh pertain particularly to the last

presentation of Mr, Bisenbud's, and having to do with the
fate of inhaled particulates. FPirst of all, I'd 1ike to
sugcest, vhersas there haz been & good deal of attentiom :
paid to initial retention of particulate matter in relation i
to par.lcle siz0 or the - over the last few yoars, I'm not |

at 211 sure in my own mind that it's the most important -

factor comparsd with the subsequent clearanc: of parti_clate
matter from the entire lung structuree I reme-ber how im=- .
|
pressed I was many yYesrs sgo when I made a very crude little
{

caleunlation with some of the data from South Afrioca compar-@
ing the emounts of materlals found in matching of silicotie :

lungs with some rough calculations on my own among the ma-
| terial that the individual had probsbly inhaled and re*ained,

and while the essence 1s necesszarily very crude, nevertheless

R nee to meessTY




AR TP B IS TGRS P PRSPy ST T S e A

the order of magnitude was not far off, and the amount re-
tained or ths amount accounted for in the silicotic lung
was in the order of one tenth to one percent of the amount
which they had inhaled over the yearse

Now, then to whatever degree that residus repre=-
sented the material that it produced in them, it!s pretty
clear that we're talking about a highly selected portion of
the total meterial inhaled, and so when we try to relate
the composition and the physicial characteristics and so on,
of the material in the atmosphers, smong them it seems to
me pretty evident, that there is an awful lot of information .
- an awful lot of things happen from time of inhalation to i
the development, full development of the effects, so I sus~
pect that the - one of the biggest gaps in our understand- )
ing, one of the things in which there is the groatest ne ed ‘
for rannrch, 18 the re.sarch into the way partifulate ma- ‘

-~

terial is handled, ths rates, relative rates of clsarance

and the relative ways in which the particulate matter i3

ena.

| disposed of within the lungs and in that connection, I'd
11ke to meke two pointa which will emplify, add perhaps &

i

|

!

| 3
1ittle bit, to what Mr. Eisenbud has Just had to s&y sbout the %

i ]

retention,

First of all, if you will permit me to make & veryf
Sl :

d diagranatic sketch here, of a primary riélecule, and th*2 1s

g5 very disgramatic, but I want to use this way of making my
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point. Considering the primary lobule, beginning with i
the respiratory bronchiole, we have =-- I warned you this 1-%
going to be very disgramatic == we have some kind of venti-i
bule beyond the respiratory bronchiole connescted to that 1n!
vearious air sacs. Now, I won't go beyond that in trying te
picture it, but I make this point that down to this point
here, concernsd with known respiratory air passage ways, th
volums of which air got through something like 140 c.c.'s
of atypical, and this pass ir here adds up to something of
that ordsr, and the alveolar spaces to samething of that or<q
der; now, in the course of inhslation, these are figurss
representing a relaxed lung., In the course of inhalaticn,
there 1s expansion down here, and I presume 3oxe sxpansicn
in this volume also, but even under the most rapid rate of
inkalation, the air velocity down in here and out inte this
space 13 of the order of, well, at best, one or two feet
per minute or cme or two esntimsters per seconds

According to the very elsmentary view of the

thing, from the standpoint of fluid flow, we have to accept :

the notion that ths flow of air into this space 1a conpletogy

slow. There is no turbulence in it, so that as these spac~
ez expand, the air that was in hers at the beginning of the |
inhalstion simply recedes quietly out in these spaces here |

end the new air comes in on top, so that active mechanical

-
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ventilaetion = by active mechanical ventilation, I mean actiiy.
chenge of gasses, takes place only down into this particula;
space, since at least under co:nditions of normal quiet
breathing, the tidal volume will not any more than see thati
and even under hsavy breathing of exerclse as it goss wp,
1t will still just fall in on iop of the receding air.
Now, there is an important point here, The ventis
lation 1s all right so far as exchanging 1s concerned, be=
oause ths exchange of oxygen and CoOp across this face, t akes
place by rapid molecular diffusion, a pretty well accepted
notion in respiratory physiology, but the philosophy of
diffusion of particles of the ordsr of one or two microns
is 230 slow that we can expect no exchange of particles out

into the true alveolar spaces in any way comparable to the

exchange of gas out into them, so ithat thsse figures that
we're talking about here represent deep lung deposition, bn%
not necessarily mean the same for all different sizes, as tci
the ultimate site,

As particle size goes down, the gravitational de-

foct which is a primary one in causing the sedimenting out

of particles, the gravitation effect goes down in sizo and |
the diffusion wvelocity goes up, decrsasing size in that ;

fashion, and for simple sedimentation, this is about a qua.r-?

ter of a micron, so it seems to me that basic to our eonside-

erations this afternoon, which we have heard 80 much about
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the psculiar bshavior of some of these sub-microscépic me- E

terials, basie to that mey be a deeper understanding than

we now have of the actusl site of the position and the way
that thosd particles are handled by this total structure, !
since it seems oclear to me at any rate, that a particle that
does get out of here by diffusion is going to be - well,
say we depend on different mechanisms for its rezoval, and
that 1s true of particles settled out in ths esrlier part,
One more point which I'd 1ike to ne! st If this
represents the respiratory cycle with this inhalation and
expiration, we lknow that these early stages of inhalation
as & relatively rapid intake which peters off with ths end
of the inhalation and then there 1s & rapid beginning of
exhslation which tapers offe Current thinking, froa recent
experimental work, suggssis anyway, that the volume of air
which is bresathsd in at this time is represented by thils
yolume of &ir exhaled, and this volume of air inhsled

represented by that volume exhaled and so on, and the so-

called sequentisl ventilation of the first air in, the lastl
air out, which is another way of saying that the different |

parts of the lungs are oxpanded at different times in the |

course of inhalation and exhalation.
Kow, the function, among other things, is the tima

it saves down in the lungs in thls volume of air that's be-;

ing actively exchanged, so that along with this question,

-

e
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we have alsoc to consider the parts of the lungs that are

|

post actively ventilated during the early phase of inhala=

tion, that they are being last out, as against the alr that!

cames in during the last ventilation and that 1is the last
air out, so that where this air goes to in the lung com-~ |
pared with where this air goes to, 1s important in your
understanding of the site of deposition, and agein your
point of clearsence, 30 I would 1ike to suggest that more
important than our understanding of retention, is & better
wunderstanding than we now heve of ths clsarsnce of the e~
terial from the lung and the way in which that is releted
to the natwre, both chsmiecal and physical, of the material.
l'av, I had to get my say in. At this point, I
should like to open the moeting for discussion from the

fl100Te

BY DOCTOR VORWALD:

red, how do you know a1l this, that is how do yom
know there is no turbulence of alr way out in this microe=

scope?

BY DOCTOR EATCH:

Well, obviously, we can't know 1t from eny exper-
imental worke. We can only know it from analysis. We know :
|

this, that in the normal typical lung, there are, and ws have

s pretty good 1des, how many, respiratory bronchloles .uére

end we know from anatomical measurements, the croas-aection'

|
|
l
\
|
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of air in the anstomical bronchiole, and in one of = one aot
of data that I have in mind, total air of a whole set of :
bronchioles, oross-section adds up to one eight elight quar.
vronchiolese Respiratory =« yes, there are onc and & fifth ;
times ten respiratory bronchiocles, and that relates to thil%
volocity per second and so on downe This is Landau's chart?
; sntnke

These &re typical dimensions and reported for thoi‘!
reapiratory aystem. I'm sure they're not exactly right, bu;
they are good snough for our purposese %

Now, one thing we lmow in fluid mechanics, in tho}
undsratanding of fluids and flow, and we can drew & sharp ‘
distinetion betwesn zo-called laminal flow and so-oalled '
turbulent fiow, and determining in advance in any given litT
uation when we're going to bave one and when W we 're golng to’
bsve the other. The index is the so-called Reynolds nnnber\
which I won't burden you witn, but sa&y this, if s Reynolds 2
number is less than two thouasnd, you can be sure you have ;
laminal flowe |

These calculations here would indicate that in
the lungs even under the deepest inhalation at an instant&n~
sous rate of sixty jiters a minute, the Reynolds numberxr 1s

tremendc1s to be compared with two thousand, as a dividing

1ine between laminal and turbulent flow so it's only my

faith in the Reynolds number and fluid mechanics that would

e
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tell me that this is s0.

I think there 1s some physiological evidence to
indicate that it is so in this case, that‘;fter exchange,
1¢ts ventilated by dirfusione Does that snswer your quese
tion? -

BY DOCTOR MACHLE?

|
!
t
i
!
|
!
!
i
i
|
i

Mr. Chairman, I7d like to compliment Doctor Eardy!
on a very excellent summary of the beryllium problem. b 4 |
would like slso to ask 1f she would elaborate on the cases
presumably exposed to low beryllium phosphore We have been |
following dats on several thousand people exposed to low
beryllium phosphors since 1945. From our experiencs, from
the daste we have now pooled togetber, we have yet to find
any casos of exposure to borylliﬁn encountered in the low
phosphor, at jeast in one manufacturing operatiocn in this
country, and 1in another manufac turing operation, there hsave
been seversl hundred including - several hundred thousand ‘
man hours of exposure to low beryllium phosphors, ths pere ‘

centage was less than three Yo&rs.

EY DOCTOR VORWALD:

The percentage Was less than what? \

BY DOCTOR MACHLE:

Beryllliume

BY DOCTOR_EARDY:

My data 1s a mixture of material that I heave MY
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the courtesy of Doctor Kline, on General Eleotric phosphor
which, I understand, 15 slways below four percent, and he ?
reports about eleven ceases, and we have two cases in Kuua-
chusstts in or from subsidiary compeanies in that same phos--l
phore (NWOTR®: Doector Hardy requested following the closing
of the session that the refaerence to General Blectric be l"
deloted from her remarks. However, 8s the reporter under- i
stood the response, the reference is mads 1n such & mannesr
that 1t is felt Doctor Eardy should make the deletion in
such a way as not to confuse her statement)e

I have reports from Nash in Englend, reporting
gix cases of ehronie beryllium poisoning, thres of these
fror low beryllium phosphor manufecturings I used the tarm
troughly! advisedly, because I didn't have the preclse data
as to the total number of these, but 1t was some thing of

the order of fifteen whieh is on the low side, of individe
usls with an unknown number,doubtless in the thousands,
exposed to phosphor below four percent. Is thst what you
want?

BY DOCTOR MACHIE:

May I ask sgein - ye3, that!s & velIy significent
observation, but there are several various significances Iin:
beryllium phosphor quite apart from what Doctor Pratt men-

tioned, characteristic, 890 to speak, Of exXposuree Ry thse

characterization of phosphor, the total smount of ber'ylliun'

Mt ot e
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present is an important consideration because of the limie
tation in the limit of the solution which yosu can make of
beryllium in materiale

The second variable is the completeness of the
reaction which, of course, is dstermined by the time, tem-
perature and repetition in firing, together with the use
or non-use of flexess In situations where we have encoun-
tered cases which seemingly ocourred from exposure to low i
beryllium phosphor only, it has been possible in at least
two of the situatlons to establish that there have been une
usual practices in the preparation of phosphor by - in the
direction of lessening firing, experimentation with flex-
ing methods, and 80 farth, wvhich lead one to belisve that
1t was an anomslous situation and 1t oould not be ineluded {
in the general epidemioclogical consideration which, obvious-
1y, you are bound by, to have & certainty as to the nature
of the expoBUTres

BY DOCTOR HARDY:

i
|
Thet is why I quoted you, Doctor Machle, as cne of

the more studied of physical charecteristics of stats of

aggravation, and 80 forth, and so forth, dbut it seemed to
me in reviewing the evidence in my own personal sxperiencse,
we had to say that the low beryllium phosphor used in that !

manufacture before May 1949 had caused the desath of & num-

ber of cases of beryllium poisoning and I think, as you do, .
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this is a very crucial point in studying the epidemlology
of the dlsease,

BY DOCTOR VORWALD: I

Mr, Chsirman, it may be interesting for you to
know, I think we have in recent years, or last ysear, suc=
cseded in reproducing a jesion in the lung of animals which:
similates, at least, the leslon which we see in the human i
csses exposed to beryllium, and certainly the simulation isi
as comparable in that instance as 1s the similation betweon!'
silicotic produced and the sillcotie natural subjectse ¥We i
have succeedsd in dolng that after many months of exposure |
to pure beryllium oxide at extremely low levels of concén=-
trgtion, and also to¢ a beryllium sulphate at extromely low
levels of concentratione

fhere is - in my own mind, however, there i8 one
difficulty which I can not explain and that is that we h‘v°f
hot as yet succeecod in reproducing the number of leaions E
that we see in human cases, Now, I must admit that the |
jesicis that we have reproduced experimsntally are veiy few?
and far betwsen, but we will be reporting some of our other
observations on Wednesday when we discuss the pulmonary canL
cer and its relationship to some Of OuUr exposures in ex-
per asental an‘malse

1 should like to ask, i1 I may, just one more

moment, Mr. Chalrman. Doctor Solandt - we may have no. given

pys
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him sufficient time, and if he could merely tell us very
briefly, what he is doing then as the agent that is pro-
ducing this change in the group - in these experimental
:nimall, and also related to human subjects 1n the abrasivs

bauxite industry. Is Doctor Solandt 8t111 here? (Ko re-

sponse)e Doctor 8naver, eould you = he's not he‘ro. Ve By
have stopped him too short; I'm not quiio clear as to his
final conclusion. Perhsps while Doctor Bhaver is asking
for that, some others might have & question.

BY DOCTOR GREEXNBURZ!

Mr. Vorwald, I'd like to ask Mr. Hatch a questianm,
In that dlagrzm, you've got thsre for the inhalation and th+
exhalaticn, you say the material ocan be fractionsted to dif+
ferent parts of the oyele, but as I remsmber it, you sald
thet the total retention was about one tenth of a percent
up to one percent, '
EY _DOCTOR EATCH:

The ultinmate retention.

BY DOCTOR _GRZEKBURGS

Yoz, the ultimate retention. Kow, if the ultil-
mate retention 1is one tenth to one percent and the concen=

tration to which the animal is exposed 1is approximately

aniform, for eny given duration of time, wouldn't tho smount

|
retained in the various parts of the cycle be approximatelg‘

the ssme in the last analysis?

IO GECOUPIIN- Pap e

|
|
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BY DOCTOR EATCH:

¥Well, I think somebody who knows more about the
lungs than I do wouid have to answer thate The pisture I
heve is that there are - there is relative oase in ventila=
tion of certain parts of the lungs compared with others and
you would expect, therefors, over a period of time to find
a disease and, thersfore, thers would be a higher deposi=
t¢ion in such areas.

BY DOCTOR GRETBURG:

Ko, that isn't the thing I was talking sbout; the
first thing Itm quite in agreement withe

BY DOCTOR HATCH:
You're spesking about this chart on the right?

EY DOCTOR GREENBURGS
Toat's righte
BY DOCTOR EATCH?
wnis 18 inhalation=exhalation-ventilation curve

for the lungse.
wY DOCTOR GREENBURG:

Righte Now, 1t seems to me that the rstention in

all parts of that cycle, in all parts of the inhalation cycle

would be approximately the samée
BY DOCTOR HATCH:

Well, I was suggesting == no, I can't say that 1s|

sc. I was just suggesting it. You say this, the subiect

|

|

i
1
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brsathing fifteen respirations & minute, then this is four

seconds from hare to here. The average duration of stay of
this air in the lungs will approach four secondse The aver-
age duration of stay of this air in the lungs will be one
second or less, FKow, the amount that's deposited out of

thet eir is going to be in proportion to the duration of

stay in this actively ventilated space so that in certain
portions of the lung, favorably receiving this air, then

they 're going to get more duste

UNIDEKTIFIED SPEARER:

Gentlemen, I suggest that youtre talking about
two different things; he is talking about retention in
respiration &nd you'!rs talking about ultimate retention in
the tissues after the elimination process.

BY DOCTOR HATCH:
Maybe I'm a little econfuseds

UNIDBNTIFIED SPEAKER?

You can get particles of this order, magnitude, agms=

thing of the order or magnitude of two to three microns;
you can geot upwards of thirty~-five or more percentage re-
tention in the lung during the respiratory oycle. How much
you'll find there six mon-hs later is a totelly different

BtOI"y.

BY DOCTOR HATCH:

But with respect to that, that average figure 1is

SN B
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made up of higher percentages in the lungs and lowsr pere

centeges in others depending on the activity of ventilation
BY DOCTOR VORWALD: ]

Ted, are you sure that the firat air in is the
last air out?
BY DOCTOR FATCH:

I think the most - the best evidence wé have an
that is a paper by Fowler, remember, down in Pennsylvanisa,
in which he dstermined that was 80 by the ingenious trick
of spiitting up the inhslation for & moxment and then sud-
denly completing the exhalation with a mixture, and then
he analyzed the exhaled air in the same way and then he
found that that same mixture going in was found in the alr
eoming ounts Xow, we hsve scme other indirect evidence and
we have & little bit of evidence that ag-ees with Powlere
BY DOCTOR VOHRWALD:

Doctor Shaver?

BY DOCTOR SEAVER!
Rather than hash what Doctor Solandt had to say,

I will just read part of his summary and conclusionse
(Doctor Shavef reads from Doctor Solandt!s paper,

which has been filed with the 3aranac Laboratorye.)

UNIDENTIFIED SPRAKER:

. wanted to ask Doctor Hardy a couple of questions,.

One is what 1s the longest period of time for treatmeut of

i

i
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these patients you have referred tot?

BY DOCTOR HARDYS
Ons recently reported by Kennedy in the Journal of

the American Mediocal Association, I have continued to treat
that same case up until now,

UNIDENTIFIRD SPEAKER:

The second question, one of your patlents showed
here, 1ooks like & hyperthyrold; is there any indication
toxicity stimulates the hyperthyroid, or is it because of
hyperecidity of the bone?

BY DOCTOR BARDY: '

¥e don't know; there has been a lot of speculation

ab~1t thate We had two casss of thyroid tumors that sort
of disappeared, They had high m. Pe r.'s. Ko one every
explored their lungs to lknow. Bypoﬁctléomiu: were present,
Our feeling 1s that, in some mysterious way, the behavior
of beryllium in the body, partiocularly ita disposition and
modus operandi must be related, but at present I have no kng
ledge except thosze eerly tracer studies of Dooctor Hamiltom
Rerkeley, except that when he gave beryllium, the material
went in the animals! body and was in the lilver and kidney
for a while but it nsver laft the bones for the duration of
his study. That!s been true in autopsy caszes, whore beryllf

was presente Doctor Puller Albright thinks that the ronal

calcuil apd perhaps the otl:r phenomensa that I have

b
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enumerated are related, just as he thinks they are in sar-
coidoasis to a protean binding, that is protean will bind
calcium in eertain diseases, but as far as I'm concerned,
that's a description, not an explanation. I don't knove
UNIDRNTIFIED SPEAKERS

¥hat is the dosage of your ACTG for that treatment?

BY DOCTOR EARDY:

Well, it varys a groeat dsal, In general, we
have given him 200 milligrams & day, ACTE embodied into
fifty milligreams every six hours, for a few days; then down
to a hundred milligrams spread out, then shirt to the oral

cortisons, ksep him there one or two weeks until you'lre sure
that you have what would be the bewt possible benefit fram
thes symptomatlic standpoint, and in various cases, We have
tested this by pulmonary function study and cardias cather-
jzetion study and than we dc what Doctor George Dorn calls
titrats the dose, moaning let him go down to ths point be-
low which he is still camfortable and then keep hin there,
I'm a great deal older than I was when I talked

sbout this in 1950 end I hsave patients thet have been on

1
75 milligrams of cortlscne, 25 milligrams evory eight lours,
for a year, and I can't ses where I've done any harm, and

I've taken symptomatiec patients from a cauplete chair pa-

TSR e

tlent back to forty hours a day =~ four hours a day, and
|

this is very impressive even though in all honesty, I don't‘i

3
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think I'm curing them,
URIDENTIFIRD SPEAKER:

i
|
|

The only reason I'm asking, Jerry Kane of Michiga.q'
sesms to think that the use of cortisone may ledd to sporac=

{c sclerosis; I don't know.

BY DOCTOR EARIN:
Well, I think it might easily be true, dbut I

think in the cass of beryllium poisoning, you have to sort
of tegke the cholce and plaey your cards as you goe

BY DOCTOR VORWALD:

Is that a general tendency in cortisone?

BY DOCTOR EARDY:
Yes, it's been my experience in talking with Doc -
tor Max Michel, who has treated very many of thesse, that you

may get brilliant results in treatment of sarcoidosis with

ACTH or cortisone, but as I pointed out in that lwirt-runnhig

survey summsry, just given you, I have seen cases of sarcol
dosis that simply will not respond in any way to ACTH and !
cortisone, and I have seen - I have éven seen caszes recent~
ly -- two are very fresh in my mind -- that have definitely
been mads worse, and have proven this by pulmonary functlion

studies and a ciinical downhill course of obviously increas¢

ing replacement of the granular tissue. This I have not
seen in beryllium poisoning except for my remarxs that one

or two cases I have watched appear to be getting, from the f
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laboratory standpoint, worse though they're systematically
bettere

BY DOCTOR _TABRUCK:
I'd 1ike to state that our experience in the

treatment of chronic beryllium poisoning with cortisone

parallels that of Doctor Eardy. We have seen several dose

i

cazes under cortisone therapy and we find we have been nblol
to do a great deal for these patients, but we £ind wvery dorl
initelr we're not curing snythings. We find the patients

go downhill and the best we can offer them is to give them
a more protracted period of disability but a more practical
periocd of disabllity if you can use that word, In other
words, they sare sleeping much more comfortadbly during this
period of disasbility, shich becomes longer, but the end
results are sbout the same,

I'd 1ikXe to ask Doctor Hardy what, in her opinion
is the sctivating factor in her precipitate meohsnisa?t Is
it a matter of true sllergy or s it & matter of phy:io-
chemical changes within the system that precipitstes the
instance of diseass in beryllium poisoning?

BY DOCTOR EARDY:
Woell, I see I didn't make myself clear or talked

too fast. I think ths beryllium 1s in the body very often

in happy equilibrius, stored for excretion, and then some=

thing happens to the patient -- maybe it's a respiratory
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tradt infection or thia very fascinating business of the
woran having a baby and getting along quite well, and then
when the baby is four or five months, she begins to go &wns
hill in induced weight loss. I have seen this very striking
ly, or in unusual exercise, the soldier, you rgmember a ver%
smell dut definite group, after experiencs in combat; or I
have young girls in cases where, or casss where a lazy 190
pound man went and was put through boot training and lost
thirty pounds and he became & clinically active case of
beryllium disease,

In fedt, in practically all of the cases in which
I have bsen able to mske & good clinical hunt, I have besn
able to rfind something that happened to thet man or woman
after he or she stopped inhaling beryllium or perhaps still
is in the situation that i3 an addsd insult or edded phys~
jologliecal burden, that 1f you like, maskes it possible for
the beryllium to become pathogenie,

I suspect you're referring to ;ho very fascinate-
ing work of the boys, showing that beryllium in the test
tube and in small animals will inhibit magnesia, wi]ll take
the place of magnesia in certain enzyme systems and, dy
pressing out the phosphatase, set up a whole chain reaction
80 to speak, and it's very, very seductive to consider that

this may be the means by whiech to say your responss tsxss

place, that later on you'll have flbrosis and so on, symptom
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producing. Ths cortisone that 1s used in test tubes on
small animals compared to the human of this particular sete
up, makes it a little difficult to translate it from the
teat tube to humans, but there it is possible for later use,

I haven'’t seen any evidence there that the elini=
cally active dizease is an allergic type of response, al~
though I think Doctor Sterner has a very good basic broad
isdes that may explain a lot of things about goiter response
to toxic insult, not Just beryllium, but also infection,
BY DOCTOR EATCH:

I think at this hour I'd like to call the mesting
to a close, and I'd like to make one comment in closinge We
heve heard, this afternoon, of the acticn of different dusty
in the lungs, the relative Importance of different factors

in ths dust, that go to determine the nature and magnitude ﬂf

the actions Very illuminsting, I believe, in the 1ight of
this morning?'s discussion in which we had greas difficulty

in arriving at dsfinitions to a high degree bescause there ware

so many geps in our knowledge. I should like to leave with
youn this thought, will the day ever come when we will be
sble to antiecipats difficulties associated with ths inhslae
tion of particulate matter and not have to wait until the

difficulty has developed before becoming concerned with 1t,
It's going to the question or the degres of which we can res+

duce our understanding to the fundamentalities, the common 1
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denominators that go to make up the problem, whether itts
the problem of asbestos or bauxite or whatever, to whate
ever degree we can meet those fundamentals and extract ocut
of them a common denominatore

Is 1t going to be possible for us to anticipate
and predict, from basic studies of new dusts, the possi-
bility of toxic infection? I, for one, would be prettiy
discouraged if I thought ihat day would nsver comee I
don't want to suggest that one day we'!ll be able to explain
sverything, but I certainly hope we will be able to do a
better job than we have in the past in antioipating this
trouble,

The other comment I want to make is onme I think
Doctor Fletcher spoke in particular a&bout this moraing, the
in cur wmderstanding of these problems we have to depend as
much on epidemiological findings from the field as we do on
the findings from the laboratory. One complimentis and sup-
plemsnts the other,

I think, with that, we!ll csall the afternoon
meeting to & cloze.

-000=

(Session adjourned at 5:45 Pe M.)e

REPORTER'S NOTE: Throughout the transcript, unless names

were specifically speiled at the time given, all propsr
names will be subject vo change or correctiom.

1&

A




