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PREFACH.

Ar the end of last yoar when I had been working on
this subject for nine months, I showed the result of my
work to semc leading lights of the Profession of long
experignge, and on whose jndgement I could confidently
rely.  Afber eavefully weighing the evidence they regarded
the matter of such vital and far-reaching importance that
they urged me not to act too baslily, but to bring it ont
through recoguized and nuthoritative channels.

T thercfora approached the Royal Society of Medicine,
bt their programme was already filled up to the end of
this year, and thoy suggested my applying to the Lancet,
This Journal was not prepared to print my Paper, the
Practitioner could only offer me space for a totally
inadequate 1,700 words, and the British Medical Journal
was equally out of court, owing to previously expresscd
opinions.

The professional and scientific world being ithus
denied the opportunity of having the other side of the
case adequately presented to it, it became obvious that
the peril to the health of civilized humanity as a whole
wmst continue, for this could only be countered by
authoritative medionl and scientific opinion insisting on
the removal of the danger.

The peril being a very real and very urgent onme,
T folt I had no alternative bul to make these facts known
independently and without further delay, to my brother
Bedical Practitioners, to enable them to exercise their
own individaal judgement.

E. M. Lz HuntE Coorer, M.D., B.8,

1931




THE DANGER OF FOOD
CONTAMINATION BY
~ALUMINIUM.

THE following paragraph appeared in the February,

1931, issuo of The Jowrnal of the Institute of
Hygiene, p. 169: “The Germwan Federal Burean of
Health bag made a laborious investigation into ihe effsct
of alnmininm npon the hody, and found no disturbanaces
when men were given larger doses of aluminium than
would be invoelved in ordinary wbrasions from cooking
utensily. It wae found that the metal ingested did not
enter tha body fluids from the intestine bub was carried
off without absorption. The Bnrean, therefore, reitorated
its opinion, expressed 1o 1883, thal aluminium vessels
could be used with perfect safely for kitchen and
honsshold purposes.”

Heore we have a definite unequivocal sbatement, by
apparently a high scientific authority, and il the findings
are absolutely correct, snd convey the truth, the whole
trath, and nothing but the irach, well and good.
Humanity can bencelorth use this substance in ever-
incrensing quantities with perfect impunity und with the
absolute assurance that no possible harm can in any case
result, DButin pure justice to the vital and far-reaching
importance of this matter, and for the sale of generations
to come, leb ns examine these slalemenis with the
greatest possible circwmespection before fully and finally
accephing them as irvelutably true.

Obgervations on the immedinte effects of a substance,
however “laborions,”" do nob convey all its potentialities,
wnd it should be very carefully noted that this particular
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investigation has been wholly confined fo * the aluminium
which wenld be involved in oedinary abrasions from
cooking utensils,” ie, to ite “metalite” and only its
“metallic™ form. Can this he justly called a frue,
laborious, and unhiased research into the whole question
of food contaminaticn from this substance? The inves-
tigation the Lancet itsell made in 1913, cn the other

band, from which I shall presently gnote, shows most -

lsborious and painstaking rvesearsh, and deals mainly
with the forms of alumininom which are chiefly fonrd in
foods cooked in thees veeeels, vig., tho hydroxido and a
eoluble form of the metal, the lulber being in compnra-
tively small amount ns compared with ihe former.
Matallic aluminium aleo comes off and has to be reckoned
with, but in very small smount, unless of course the pan
hag been seraped duving the process of eooking. Yet
this latter is the only one dealt with by Lbese German
savants. One wonders whether this was intentional or
un oversight.

No mention is made by these foreign investigators of
the length of lime they expended over their ** laborions '
work, but I doubt if Lhey can claim a full year as I can.
My uttention was firet unwitlingly directed to this matter
by the follawing case.

On March 24 Tast yoor o lady of middle age was sent
to me by ber loeal medical attendant with recurrent
gastric attacks, which had been increasingly frequent of
late, 8o mueh so, indeed, that he had arvived ak the
conelusion that the appendix was involved and thut
operafion wenld be advizable. The symptoms took the
form of pain, like red-hot bands, round the epigastric
region, coming withouk warning and with an intense
fosling of *stiffness.” An uaeeociated slight riso of
temperature was the rle, and sovornl days were spent in
bed during ench atlack.

The lagt attack had cccurred ten daye before, after a
month’s interval. Tt camo on at 8 pan., while ab dinner,
with shivering and a temperature of 1006° F.  All night,
she said, she was in agony, which conbinged unabated
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till mext day, when its intensity gradually lessened. The
bowels this time continned regular, though one previous
attack had been preceded by diarrhees.

By palpution I could find no eanse for the attnels, there
being no abnormal tenderness, or other si;,u.\s, in the
gastrie, pyloxic, bepatic or appendix areas, and the pelvie
organs were normal. Suspecting sowe poison entering
with the foud, and thinking of possible copper contamin-
ation from the cooking vessels, I questioned her, but was
essnired that she had wlwuys boen most carvefnl as to the
cleanlingss of her cocking vessels, and head used nothing
But alwminivm, having recenlly bought an entirely new
seb.  Her insistence on “ nothing but aluminium " being
used sat me thinking, only o reject any suspicion of this
raetal on the ground that she had enjorved very good health
in the past, though using this all tho time, and had felt
quite well bebween the atbacks. Sl to prove the muttor
to my own satisfaetion, I stopped ber wsing thiz metal
for cooking, and allowed nome of it to toueh her food
or drink, but T made no other change in her diet av
general mode of life.  The atiacks ihen and there ceased
and ahe reguined perfect health.

I tully realized at the time that this might be put down
to eoinecidence, but the case of a rclation of mine, which
I had shortly after this, was so significant that 1 was
forced to regard this metal as the cause of the tronble.
This lady, who was in middle life, bad suffered in the
pazt with pylero-dundenal attncks, which T had relieved
for fairly considernhle intervals; but they hud n tendency
to recur, and this onc had proved peculiaddy diffieult to
cope with. Ib took the form of sore, bruised sensations
in the epigastrinm, and occaglonally also in the abdomen
generally. An intense burning * as of rawness” was felt
from the mouth down to the stomach, the tongue itself
feeling o xaw that 1t was impossible lo tuke hot tea or
other liquid. Concomitantly, intensely acid risings were
experienced, which, together with the pain, were almost
invariably relieved by taking food. Other associated
symptoms were the sndden awakening with o feeling of
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suffocation or strangalation (frequently quile independent
ol the gastric symptoms), intense palpitation and gresb
fear, and drenching perspirations. She would geb up and
drink some water and pant so violently from the effect
that she would have to sit down. Then she wonld get
back to bed and sleep till morning, no second atlack ever
oconrring in any one night, Tn addition, she had sudden
and entirely nneecountable and nncontrollable attacks of
vomiling, which seized her ab odd fimes and any time.
Homebimes food and sometimes a fluid Like hot water
would come up, frequently being suddenly ejected in o
stream like a fonnlain,  Beveral days, or ouly one day,
might intervene, but no more than one attack oconrved in
sny ons day. *‘ Phyalism” was an inverinble precnesor
of the attacks, which might come equally whether she
were oub ol doors or uf home.  In each case, and how-
ever awkward the sifuation, the impulze to vomit had to
be 1nstantly oheyed.

As only aluminiom vessels werc, and had been for o
long tire, used for eocking, it goeureed to me that
this might be the cause of the frenble, though the
symptome differed considerably from thoss previonsly
noted. I therefove stapped all use of this metal, with
dmmediate reltef and no return of the sympioms from that
#ime fo thig, except on a few rare cccasions after dining,
or partaking of food, away from home, when a mild
recurrence would remind her of her former trouble
That is to say, she hag been to all intents and purposcs
completely lree for & whole year, snd it is very certain
thal no arguments wouald ever convince this patient of
the truth of the German dictnm that ' thie metal
ingested did not enter the body Huids, bot was carried
off without absorption.”

I noed not say Lhat these cases set me thinking very
seriously, but I saw at once that to publish such cases
then wenld be of little real walue, and that T must
congider these as only the starting peint of prolopged
reseirch to prove conclusively whether my first deductions
were right or wrong. General inguiries elicited the
following facts:—
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(1} When water is boiled in an aluminium vessel, a
black deposit forms over the portion of the vessel in
contact with the water. If fruit is afterwards stewed
in this same vessel this deposit disappears, the motal
becoming quite bright again. ;

(2) These cooking pots have o repatation [or being
very easily cleaned, but the cloth used for this parpose
becomes very biack. This iz bocwuse being so soff
metal the surface actually comes off every time, leaving
n fresh surface helow.

(3) Officers in Kenya Colony had suffered viclent
gastrie altacks from putting lemon juice into fhoir
alumininm water hotfles, and Fortnnm and Mason wera
now supplying them wilh bottles liced with nickel.
The native boys out theve refused to have thelr food
cooked in alaminium pots recently supplied, preferring
to cpvry infinitely henvier iron ones for miles.

Tk became obvious that I had to nscertain t—

(1) Whether the wetal came off during cooking, and
in what form.

(2) If so, wag any of it introduced inte the bodyina
soluble form, or did it remain insoluble, and consequently
incapalle of absorplion into the systam ?

(3) What was the nature of the black substance given
off 7

Tor this porpose I songht the help of Dr. Fastes, of
the Pathological and Fublic Health TLaboratories in
Harley Strect. He took a keen personal interest in the
teets, and T am greatly indebted to him for the cxtreme
eare and preeision with which he had them earried out.

Shortly after this I sscertained that similar lests to
which I have already referred had been carried oub by
the Lancet in 1913, but they were not quantitative, so
that Dr. Tastcs' tests supplement and verily Lhem.

“Lawesr © Tests, 1913

The vessels meed were purchased from an ordinary
retail donler. Py A
(1) Tho first test, that of boiling water in an aluminium
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sancepan, wag apparently negative, no soluble alumininm
salk or suspended particles of oxide being lonnd, though
some chemival change was fonnd in the slight discolonra-
fion of the wetul, which lost its lustro. Here, be it
noted, no mention is made of how long the waber was
bolled in the vessel, though we know how coolts frequently
allow kettles to continue boiling neelessly on stoves for
haurs, flling thern up rom time to time with more wator
fo male up for that lost.

The negukive result of this lest is inuxplisable in view
ol Dr. Hastes' vecent definito positive findings with boiling
water, bot of this more anon.

The pext test, however, amply shows how dangerons
it ix o allow water to come infto contacl with aluminiom,
espevially if left for some time.

(2) When celd water was Ieft in the sausepan for
twenty-four houre, a whits gelatinous substance moeated
From i, which on examingtion proved to contwin ahoning
and silico.

(3) A 1 per cont. solution of common salt in tap-water
gave a similar resall, for when left overnight after boil-
ing for several houre “several whits gelatinous growths
on the edge of the fluid were noficed whers the aluminiuny
wag v eontact both with the sall waier and the air”
These growths contained alomina and silica.

(4) 4 1 per cend. solution of acetic aoid, as Yepresenting
household ¥inegar, when boiled for seversl houre gave
u negative result, but no mention is made of the solubion
having been left slanding overnight in the vessel.

Dr. Hasles’ analyst recently made a tost with a similar
eplution for me, and found “a distinct amount of
aluminium.”

{5) Comnon selé and adetic oeid, presumably in the
same proportion ns wbove, when boiled several hours
were found fo condain traces of soluble aluminium salf.
On leaving the pan in contact with lis contents and in
the cold for w night "some soft wihite aluminium rust
appoared in several places, and the metal was pitted.”

(6) Similnrly with fartaric aeid, which ocoura in many
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fruits and vogetables, when praviously boiled and left at
rest for e by-four hours, * produced patches of white
aluminium rual.”

(7) With common sall and fariaric acid the sancepan
remained elean and © apparently unaffected, buf on tesfing
the fluid, traces of ahwminion salt were found.”

() With cifric acid the same results Were obtained ag
in Na. 7, and after several hours lefi in the cold * there
were signs of the alumindum being attacked” but no
mention of the quantity found is made. Ho I decided to
have a separate test made with diluted lemon juice in
view of the Kenya officers’ experiences. 'L'he result of
this L will give Inter,

(9) Carbonate of soda (which, by the way, vooke
frequently add to vegetables). Fuen with soweak o solu-
tion as thy % the alumintum was found to be affected, the
surface of the saucepan showed distinet darkening, and
the solution respunding DECIDUDLY fo the fests for the
metul.

Tt is here noted that it is desirable to exclude alkaline
soda salts in eeoking operations in which sluminium
vessels are uged, and that it hed been noticed that io the
prive lats of aluminium goods the warning was generally
issued that sode should not be used.” It is an unfortunate
fact that snch warnings are apparently not given at the
present time.  When a complete set of such vessels was
ordered by my family from a well-known store in Oxford
Btreet some two or three years ago, no written or verbal
warning was given with them, and recently when a
sauccpan was purchased from an ironmaonger in the North

_of Bngland, the purchaser was verbally advised not to

clean it with soda, but ne mentton was made as o the
wse of soda when cooking, Thenr again nb n small iron-
mongers neax Wimpole Street, inquiriss elicited from the
assishant that ' they sold praciically nothing elss bus
nlnmininm for cooking nowadays, that he had heard that
lemon was o fine thing to clean it with, and that a big
of soda added to improve the colomr of tho vogotables
does the pan no harm.” Not & word, be it observed, of
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auy harmn to the customer!! Added to which, cooks, as
a rule, take no heed of any warning of this kind when
given, nnd many of them 1 find are nnaware of any
danger, and wre ta the habit of adding common washing
soda freely when cooking vegetables; so much being
[reyuently added that the vegetables have a slrongly
alkaline tuste,

(L0} Deefstenk fried, * showed diséinet traces of alumine,
begides lime sslts.”

{11) Tomatees, butter, salt and pepper also fried—
showed stight indications of soluble salts of aluminium.

(12) Soup preporedin analuminin saucepan, consist-
ing of beef oxbract, carrots, onions, salt, pepper and
vinegar, mere traces of aluming were found.

I wish this resuls specially noted as it does not fully
coincide with Dr. Hastes’ tests, which [ will give you
later,

Ouwions and carrofs individuslly beiled produced
negative resulis, hot

Brussels sprowls showed “fraces of aluminjum”;
whan, however, a little carbonate of soda was added, as
ig usual with this vegetable, “thers were signa of the
metl being attacked, and alumintum was found in small
quuntities in the liquor,” showing that vegetables do not
prevent the sorrostue action of carbonaie of soda.

I'he lignor of apples boiled also gave & small quantity
of aluminiun.

It is heve noted aa not advisable ** éo leave wafer for long
in aluminium water boftles,” and that “itmay be desirable
alse not o scour cooking vessels to such an exient as io
vesove any thin coating widich forms an the surface, for
this coating subsequently beeomes prolective.”

An additional precaution advized is to ** keep the vessels
perfectly dry when oot in use, and couk them with & film
of hydrocarbon vil to protret the metal from the combined
action of meistvre and air”” 'I'hese precautions are no
doubt excellent, but one wonders what the use of a
whater boltle is which you cannot keep water in for long,
and whers one is to find & cook who will purpasely leave
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her vessels unscoured and will coat themn with oil when-
ever she puts them on one side.

Incidentally, the War Office informs me that they
have diseontinued the use of alumininm water botlles for
EOME years now.

Ii might reasonsbly be thougbi that the nbove tests
were all sofficient, but Dv. Kastes and myself were
anxious for more recent confirmation of the more jm-
portant findings, and for the greater acenracy of quanti-
tative analyses. The pan used was one of the best and
mast expensive procurable, and one which had been used
in my own household for a considerable time.

Dg. Tastey’ TEsTs, 1930,

(1) 1,000 c.c. London fap water was allowed to stand
in the seucepan twenty-four houre.

Besults—1T'he tolal amount of materials detached or
sweated from the pan was 245 gr. per gallon of water.

The substances consisted of aluming, silica and tron.

(2) Nature of the blackening found after botling 1,000
e.c. tap water in the saucepan for twenty minutes and
allowing to eool.

The resultant liquid wae cloudy and, on standing, s
considerable amount of a white voluminous precipitate
was deposited. Afier fillering, the waler was found to
contain the merest trace of metallic aluwininm, hut ke
whife precipitate consisted of @ compound of culetim and
alumina. Silica was present and & troce of iron.

The darkening was due to iron impurities in the
aluminium being exposed when a surface of alumintusm
was removed.  Hence plain water boiled kwenty minutes
does flefinitely contain alumine, and though the dack
deposit does not ifself consist wholly of aluminiom, it 4s
an tndioation of this metal coming off the vessel.

(3) On heating milk in an wluminium veesel & cox-
SIDBRABLE AMOUNT of material was taken up by the lguid,
which represented 140 it PR GALLUK, the greatest part
of the material dissolved or detached was alwminium,
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Thig, mind you, without sllowing it to remsin some time
afterwards in the vessel, ag is the hahit with many who
boil milk in a sancepan overnight and let it stand till the
morning.

{1} When gooseberries Were stewed in the saneopan the
metal was readily atlacked, as much as 31 to 85 er. FER
GALLON betng faken from the material of the pan.

(5) Rhubarb similurly treated gave 77 gr. per gallon.

(8] A sample of Jemcnade was made in the saucopan
uging three lemons and 500 ¢.c. of ordinary waker. This
lignid abtacked the sauccpan readily, gr. per gallon
Being dissolved, which readily explained the Kenya
officers’ attacks.

(7T) A soup of mutbon, potatoes, cnion and carrot and
0% grm. of salt was mado and allowed to stand twenty-four
hours.

I bad thie test specially made as it had coma to my
knowledge that itis & common enstom for soup to be left
overnight in the pen in which it is cooked. The rasalt
was sbsolntely dumbfounding, the action heing so intense
{though nao allkali or acid had been added) that ag much
as 300 gr. per gallon of metal was talen from the saucepan.
Imagine then what an appalling quantity must some off
if soup ¥s nob only left overnight, but heated wp agein,
and this is repeated for many days, as I am informed is
by no theang infroguently done.

I would like to ewphasize the peint that the normel
traces of alominiam existing in the materiala cooked was
allowed for in the experimenta carried out by Dr. Eastes’
analyst. In the soop test, for exampls, a preliminary
examination showed that o small amount of alumininm
was present in the ariginal malerials [rom whish the
soup was made, and this was deducted from thé final
fignres.

To make smssurance doubly sure, I had & soup with
gimilex matorinls made in an enamal sameepan, no
additionsl alumininm being found in this case.

1t iz clear from the above experiments that the metal
enters the food as the hydroxide and s & soluble salt,
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and we know that the metal itself becomes detached, so
that we have these thres forme to reckon with. Next as
to what happens Lo it in the stomach.

As long ago as 1888 Professor J. M. Mallet published
a Report on Baking Powders in the Chemical News
of Degember 14 of that year, in which he deseribed
having made an artificial gaebric juice containing 25 gr.
HCI and throe parts prebty casily soluble pepsin in water
to produce 1,000 parts of the liguid. In this solution
50 gr, of alominium hydroxide was allowed to stand wilh
oceasional shaking at the temperature of the human body
(98°-95° F.} for two to two snd a hall hours, and alfhongh
the acidity of this solution was so feeble, it nevertheless
dissolved from 473 to 61'8 per cenf of tho sluminium
hydroxide, and in addition was found to precipitate from
56-14'5 per cent. of the pepsin. Alaminiam phosphalbe
similarly tested gave slightly smaller figures for “soln-
tion,” and higher figures for ' precipitaing ™ the pepsin,
bat both readily dissolved this alumininm salt, pod 10 cases
of hyperchlorhydria (with move TICL preseril] the amount
dissolved wonld naburaily be very much higher.

NWot satisfied wilh this, T bad this test repeated by
De. Hastes' analyst, who found that 100 e.c. of a similarly
prepared gastric juice dissolved 0°11 gem. = 14 gr. of
aluminiym hydrozide, thus proving once and for all that
afuminium lydrozide €5 not an insoluble salt oo for as the
Fsman organisin is concerned.  As it waa obvions thab an
appreciablo quantity of tho metal itself entered the [eod
when the vessels were seraped, or rubbed, durieg the
cooking, T had a similar test cavried oul with the sctual
metal seraped from the pan, This gave °18 grm, = 2-7 gr.
dissolved by 100 c.c., ic., fthe metal 43 aotwally more
soluble n the stomach than the oxide.

All the above testa show that pepain in no way retards
the well-known solvent cffect of HOCl cn aluminium
bydroxide and on metallic aluminiom; the sclution
formed beiog of course chloride of alumininm.

Prolessor Mallet's tests alao showed the additional
iubibitory eflect of slumininm on digestion by the pre-
cipitation of some of the pepsin.




16

Seeing thal it was well known yeats ago that alumininm
wa3 soluble in HC, and that this acid is a natural zecre-
tion of the stomach, it 1s an enigma why the denger to
the human organiem of taking salts of aluminium into
the stomach hea been hithertio overlanked.

It now becmine Decesadly to ascerbain whether this
eoluble alumininm became absorbed and its effects on
animai tissmes. 1L found songiderable light on this in the
August 1928 number of tke Journal of H'yg‘ienc eontain-
ing n rveprint of the laboratory findings of Georges
Schauefler, G Fontes, B, Le Breton, Uh. Oberling, and
L. Tunulle of Strasbourg University in connection with
plurn baking powders, which are uged very extensively
in the U.B.A. thoogh forbidden in England, Prance,
Germany, and many other countries (sium being, of
course, a double salt of sulphato of wlnwinium and an
alkalina snlphate).

Aftor fiest proving thab sluminium phosphate contained
in these powdera becowes soluble in the stomach, they
fod for [our months —

Group 1.—Twenty conples of mice with ordinary bread
made with yeast.

Group 2.—Ditto, with the same bread to which
aluminium phosphate had been added.

Group 3.--Ditto, the snme bread, but raized with alum
baling powder.

All the Intter two groups which introduced aluminium
ndo the systems of the mice when submitted to snatomo-
patbologien] examinations showed serious losions of the
digestive fract vavying only in intensity in different
individuals. I guote from the Report :—

“T'he most common of them iz a paracellular
necrosis ol the saporficial apithelium of the stomach,
and of the bops of cerfain intestinal vili. The
necrosis can be bratal, and aftack not only the
epithelial layor, but also the wasculur tissues of the
papillary axis. These ercsions resemble greatly
erogions met with in human pathology. With
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certain mica one of the lesions is found to be sitnated
on tha pylorus, the other o fawn millimetres away in
the ducdenum ; & loas of superficial substance charsc-
terizes these lesions; the epithelium is replaced by
aneerotis fibrons magma containing a lew polynnelear
lencoeytes. This nectosis can be important ; sito-
ated in the fundus of the stomach, they often
penetrate in depth, lenecocytes having penetrated
around the necrolic centres, Owne never sees lesions
with the mics, Group 1, fed on the same bread, but
Isavened with yeost, They are speoific, and due to
the formation of soluble alwminium selts in the
digestive duct.””

What mora complets sonlirination of cne’s own hupn
clinical findings so far as the pyloro-dnodenal area could
one possibly oblain?  Haually eignlficaut evidence as to
the large intestine is found in four dogs fed similarly for
theee to four maonths, in which there were distine! lesions
in the lurgs intestine, especiatly in the descending colon
and sigimoid feewre. The congested, mdematized mocous
membrane, covered with mueus, was visible to the naked
eye.  Histologieal elides showed intense congestion,
together with swall subcutaneons hemorrhages, super-
ficially logalized ; in some places submucous cdema was
noticeable.

'I'hese same observers proved the faci theb the soluble
salts formed in the digestive tract wore absorbed into the
sysbemn by gquantitutively estimating the amount of
alumintum in the dnternal organs Tollowing on similar
experiments by Clies and Stecl, but they nacribed still
mareimportance to their proof of marlked delay of growth
in chickens and vats similarly fed, with otherwise perfoctly
balanced dieta rich in vitamins, and they also found =
significant effect on *reproduction.” For exnmple, in
the group of mice slready quoted, Group 1 had 300
offspring,  Group 2 (with aluminium phosphate added
o the bread), 193, and Group 3 (with alum loavened
bread) oniy 71, i.e., less than a quartor produced by mice
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on normal bread.  The death-rate of the offspring in the
first week was respeatively 6 per cent., 10 per cent., and
23 per cenb., io., the alum-leavened bread mice had a
death-rats four times as grest as those on yeast bread.
T have given you the estentials of this Report, but it
shonld be read in its cnbirety for its full significance to
be assimilated.

Brank P. Underhill and F. i. Peterman, of Yale
University, have alse conducled a mosh careful series of
experiments on animala which were reported in the
American Jowrnal of Physiology of September, 1929,
I can here only give a fraction of their tindings, but
choosa tho most outstanding.  With 20 per eent. solations
of ehloride and sulphate of aluminium the single lothal
dose for rats was found to be 7 to 8 grm. per kilo, causing
denthin one Lo throe days,  With guinea-pigs 5 to 7 gro.
per lidlo proved fatal in three to seven deys {when given
as wn initial dose of 3 gem. and L grm, on alternate days).
In rabbits an initisl doce of 4 to 5 g, and 1 grm, on
allernate duys, of either the chloride or enlphate, cansed
death in seven to eloven days, the immediate effact being
luss of sppetite, inactivity and depression, and the post-
wortem chenges mainly copsisting of general visceral
congestion, pinpoint henorrhages in the gastric mucosa,
and in some cosos small greyish wlesrs in the tntestinal
mueosw. Necrotic changes were fonnd in the liver of
guinea-pigs and rats, while the kidneys of rafs, guinea-
pigs, and rabbits all showed degensrative ehanges, the
epithelium of the convoluted tubes showing necrosis
with frequent granulur casty.

They quote the findings of Koth and Voegthin who fed
rabbits and cabz on alumininm tartrate and sodinm
alaminium Izotute and fonnd that 20 mg. per day proved
fatal to the former in Lwo months and 40 to 80 mg. per
day to the latter in three to scyemteen days. Dogs fod on
20 mg. o day died in fonr months. The syruptoms notod
were disrrhess (In cats, altornating with eonstipation),
loss of appetitc and weight, and albuminuria, and the
changes nobed varied from congestion of the gastro-
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15 »x B. Uspoammr, . T MAY AND ASTHONT
SeuiaNDo, o7 Tals URIvRRsery, 3

BINGLE LETHAL DOSE

Rats | GomeaPros TIEN
5.8 yrm. per kilo. 57 gem. pec kilo 7.5 gem, per kilo

{in initial dose of 4-5

{in u singla dasa) (in initial doso of 8
grom., sod 1 grm, grm,, and 1 grm,
on alternate days) on alternata days)

Dientin in 13 days Dalk in 5.7 daye ‘ Dealh in 7-11 duya

PORT-MORT

M CHANGRHE FOUND.
Genersl vleooral cougestion, pingoinl hemorrhages in the gastric

Woeoa, BMALL GLLEIME ULCKLS T Tntestinal mucos.

Neerotic shanges in Liver (in Guinea-pigs and Rals).

DDegenerativa changss in Fidneys {in Gulaoo-pigs, Hats snd Tubhils).
Epithelivm of the Gonvoluted Tahes showing necrosis, with fragueut
pranulu casls.

¥uass P U¥panmmss awn F. 1. Prerecsaas,
op ¥ALD UKIVERSITE.

Tiaoed ont six cases of ACUTE DOTRGNTNG 1N wan, siuve 1843, Lrom a

lurge dosq of an Alom

inm Salk.

Symytoma : Frequonl Vomiting; Accslsration of Pulse ; Tremor, followed
by Wealmeas ; Daprossion ; and sometimes Coma and Dealh.

STORAGT OF ALUMINIUM IN TOE ANIMAL
5 DODLY.
Brain holda mors per 100 grm, of tisne than thai—
Zsiver, which gomes naxk in imporbeuce.
Eidney.
Spicom,
Rast of Body, icluling moscular tissue, eollectively hold an impor-

{ont amou

Mainly TRORKTRD TN TOF RI0E, which helds eighil times e quantify i

the blood.
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intestinal tract lo corrosion and hamorrhegic aveas, as
well aa congestion of the liver, kidneys, and spleen.

They have traced out half & dozen cages of wente
poisoning in man sinee 1845 from & large single dose of
an alaminium salt, uenally on alom, the symptoms being
frequent vomiting, aeceleration of the pulse, tremor
follewed by weakuess, depression, and sometimes coma
and death.

Thess reports prove conelusively that slnmininm not
only enters the blood and tissues of the animal organism,
but thal it acis deleterionsly on thebody genernlly, The
next quastion ‘“ whether, having entered the tissues It is
immediately thrown off enlirely when the supply is
stopped, or whether it is cwmnlative” ? is anawered by
the further experiments of Frank P. Underkill and F. I.
Peterman, who have amply proved not only that it is
stored, but in addition have determined the relative
proportional amounts tauken up by the several tissues, and
shown how it is eliminated.

Using the sensilive Alicarine test they found it chiefly
in the liver, brain, kidney and spleen, and thai it was
mainly excreted in tbe bile, which holds eight fimes the
quantity of the blood. Its peculiar affinity for nervoue
tissue is shown by the fact that the brain holds a larger
store per 100 grm. of Lisene than theliver, and more than
5% times as much per unit as the blood. Wusenlar
tissue generally holds relatively small amounts, but
when the total mass of muscaler tissue in the body is
aonsidered the total aluminium stored in this may reach
an iwportant fignre. Lbeir resewrches wply show thab
aluminium, though found in animal organisms, is not
essential to these organisme, that it 4s a foreign substance
which is being continunlly eliminated, thal such chimina-
tion puls @ sirain on the organism, and thai when more
s forced wpon the system than it can deal with disastrous
vesulls follow.

The above experiments taken collectively leave no room
for doubt thal we ull, every one of ns, have this substance
stored in our hodies and that we are constantly throwing
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off tha excess.  That this unceasing elimination mnat be
u strain, and that this strain ia proportional to the amount
taken in, is only common sense.

Daring the last yeat I have fully satisfied myself that
every one of us is alfected to some extent by this state of
things, and that the lessening of the intake is followed by
jmproved health. Taking myself, for example, I was
generally regarded ae an example of good general healih,
bk I st have supprossed what T regardad as frifling or
unavoidable disebilities, for stopping eluminium has
resulted in the loss of the following i—

A compressive waking headache which for some years
pagl had made work in the mowing a great eflore.
Marked sensitivencss of the gums, with a feeling of loose-
ness of the upper leeth on compressing the juws. An
unaccountable tendency to subluzation of e knee-joints,
for the previons two years or so, when either foot met
some unevenness in the ground.

I do not say these were canzed by bhe metal, but they
bave all lelt me for the last year, and T have been decidedly
hetter mentally and physically. Ttis an intevesting point
thatus long as six months alter I had stopped all sources
of entry of aluminium inlo my system, AlQO; 011 and
015 por cenb, were found on the only two separate
occasions an examination of the frmoes was made.

Is there any wonder that the Grerman seientists “fonnd
no disturbances when men were given larger doses of
alumininm than would be involved in ordinary wbrasions
from cooking vessels,” these men being alveady fullof the
substunce and sufficiently healthy to throw off this slight
addition?

I hnve so many cascs illustrating this matber that L
herdly know which to choose, but the following are
fuirly typical:—

A lady, nged 47, and of dark complexion, bad sullered
from rheuwatic arthritis of the non-deformans type for
some fime, which had been pronounced by her medical
attendont as progressive and incurable. The joints
mainly affected were the knees, ankles, feet, arms,
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and shoulders, with ot times, loeking of fhe fnees
(I wish this gymptom speeially noted), these being
in association with mucous colitis. She camc with an
exacerbation of the symptoms, which she put down to
climatic changes, on May 15, 1930, the pains were then
fairly general, the knees as usunl toking precedence, a
marked feature of these being séiffuess afier rest, and
acuty tenderness over the infernal semilunar cartilages.
Bhe expressed her suspicion of the abdowinal origin of
her tronbles, owing o the associated paing in fhe socum
which had been notably worse of late. These she de-
geribed ag ronning down the right side of the ebdomen to
the spot where her appendix was vemoved in 1928, the
bowels having been more constipated of late.

On elosely qostioning her s fo the latter, T elicited
the fact that she had [or years past been conseious ol o
marked want of expulsive power in the lower bowel.
Chronie post-nasal caterrh had been a notuble feature
for many years, and an irritable hurning seositiveness
in the eyes (recently also over the forehead) with
eczematons spots, of a seborrheio oharacter, affecting the
sealp and right eyebrow. Bhe complained also of back-
ache and bearing down. Her diet had been very reason-
able, econsieling of fish, chicken, salads, fiuit and
vegetables, meat and sugar being taken very sparingly,
but all her cooking for years past had been in pluminiom,
the mill had been boiled in an alumininm saucepan, and
the kettles were colposed of this metal. All ihis was
stopped.

May 29,1930 (o fortnight later) —Rheumatism slightly
better, but she still has it all the time. The addominal
trouble has, kowever, enormously improved ; she had havdly
felt it at nll the last seven to ten days, and the bowels
now act more [reely. The old necessity for straining,
involving prolongation of the usual time, is still there,
but there s definitely more power tn the vecium thun
formerly. Bhe regarded this as very remarkable, seeing
thut she had sulfercd in this way for years. The Dack-
ache and bearing down are alsa vory much better.
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She then volunteored this interesting information :
“ Tor thelast year or bwo, one of my maide, aged 38, has
bad very bad indigestion. She has been for ever com-
pleining of the awful pain in the upper part of her
stomach. Timg pnd apain she bas had to go to the
doctor for medicing, which has relisved her temporarily,
but the pain has invariably retorped. Bhe is tuking
nothing for indigestion now, but since fhe aluminium
cooking his been stopped she is decidedly betier. The type
is an empey indigestion; and she has o have somcthing fa
eator drink in order fo obtain relief.”

Here we have the same ducdenal symptoms eropping
np again.

June 18, 1930 (i.e., three weeks lator).——{3 ever so much
battar. She has ot felt sowell for a vry long time. There
ia marked improvement in the vheumatiom and sleep, \bers
13 & gradual gain in resfal power, and since the last two
consultations she has felt the former dragging feeling in
theright Ridney aren very much Iess. The hurning over
the forebead is still present, bubiis lass, and the spots on the
sealp ars dying off.

Thomaid, she told me, had now guite recovered, having
lost @il the indigestion. Bhe said her (the maid's) former
symptoms bad inclnded nansea, but no vomiting; she
had tried to be sick, but failed; snd the pain used to
come on sbout two hours wfter foad,

July 3, 1920 (i.e, fortnight later).—Bhe hud some
rheamatism owiog to the damp weather, hut the
abdominal symptoms, as well as the soalp and right
oyalrow cruption and he burning in the skin of the
favehead, were quite gone.

I'ne maid ccntinnes perfostly well.

Since then she has continued in greatly improved
health, and pow no longer requires any treabment.

In May, 1980, a young lady (with a history of thres
aftacks of so-called nppendicitis eight yoars before, not
operated on}, had latierly been suffering from pains in
fhe cmeal region from time to time, together with a
moisk scabby erupbion at the back of the scalp, of &
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seborrheeic charseter and eovering sn avea of half-

. 2-erown.  This latter had proved very persistent, though

it had improved to some extent under treabment. She
Dow ealne with epigatric pain, following on fatigue,
strain and vosponsibility, associated with -a sinking
sensation, snd relieved by taking food. There were also
pressive, hlown-out feolings, unrelioved by ernctations,
and examination discovered warked tenderness over the
pylorie ares. Thougk mitigated hy ordinary remedics
and care with regard to her meals, thess symptoms con-
tinued £ill T stopped the use of alumininm cooking vossels.
The stomach sympioms immediately ceased, and the erup-
ton cleared up in o fortnight. Since then, up to the
present time, there has been no return or even threnten-
ing of the tronble, together with an mhsolute freedom
Irom all emcpl frouble.

Another case worth mentioning was also of a Foung
lady, suffering from debility associated with a paratic
condition of the emeum. This was evidenced hy loonl
fullness and tenderuess, and © experimental encmakn
(given after the bowels had acted) bringing away & guantily
of mpterial held up in the emenm. Bhe, like the former
case, improved under ordinary ircatment up to a point,
but the loss of power in the emoum conbinued till T
atopped all aluminium cocking. Expulsive power returned
io the cacum very shortly afler fhis, as proved by the
absence of fullness and tenderness and the fuilure of the
experimental enemata to bring away anything more than
the normal discoloration of watber.

I have given the name “ Wxporimental Enemata” to
thosc used immediately after an apparently norraal act
of the bowels, to differentiale them from tho naual i
fioms to clenr the intestine in the ordinary way.

T is interesting to note in this casc, in view of othera
which T have had, that some long-standing pains round
the right shoulderjoint, which interfered with piung-
practics, and @ burning pain at the inner edgs of the right
seapule, which had been felt from time to time, hoth
cleared up aé the same time.
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This last October a young professional nuree eame to
me with & history of gastric attacks and loss of weight.
They commenced four years ngo, necessitating discon-
tinuance of her work [or three months. Shortly after
rosuming her dutics, ehe was seized ancnight with severe
abdominal paing and vomiting. Appendicitis was
diagnosed, but an emergency operation discovered the
appendix perfactly bealthy, the surgeon being unable to
acconnh for the symptoms.

Hnocessive attacks followed (without vomiting at this
time), and a diagnosis ol visceroptosis and gastric
dilatation was made with the help of X-rays, but gaslric
lavags in slkilled hands and Plombitres douches failed to
help matters. A strict diey of milk and water in a
nursing home was then iried with decided boncfit, but
divectly she came out of the home and resumed ordinaxy
diet wll the symptoms returncd. Bhe saw peveral
specialists and obtained some comfort from a Curtis belt,
bub the atlacks continued, moeily with vomiting now,
much gastrie flatus and constipation.  She described
bergelf as a mervous wreck, with an intense horror of
leaving home to 81l & new post. If she did eo, she would
have to starveto prevent vomiling, which any food wonld
canse. Her memory bad becoms defective, and she has
Tost 2 1b. woight in the last throo weeks. The fongue had
had & heavy obstinate white cout for years with bad tastein
the moriving.

As all her cooking was with aluminium, the same
meastres wore adopied, and i—

Three weeks later she reported a wonderful improve-
ment in the digestion, and a complets loss of flatulence.
A goin of 3% 1. in this three secks astonished her rela-

tions, such a thing baving been unknown for years past,
and il is notable that an abdominal irritating vash, which
had begn there for & considerable time, oloared up at the
same time. ‘I'hough 8o obstinate before, the fongue had
only a slight streak of fur left on it and the bad taste had
Fone.

Bhe is now in exeelleni health and bas no gastric
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symptoms whatsoever except that the strain of travelling
tends to temporarily upset her,

When I first hegan my investigations into the action
of this substance I thought | had ouly the gastrie sphere
o daa; with, hut in & very shart time I found the fisld
spreading in ever-widening eircles, iill the significance of
the extent of its action has reached proportions beyond
anylhing 1 ever dreamed of originally. For the benefit
of futuze investigators, nnd with all dno difidence, let
me give some idoa of its influence as traced out by
myeelf. i

Besides 4its irritative, inflammatol v, ulcerative and
paretic effeets npon the gastric and inkestinal mucoss, it
apparently seriously deranges the mervous system. It
hes & wlrong affinity for fibrous, tendinous and ligamen-
bous bigsne, and tends Lo canse subacute intlammatory
sonditions of the gums, strongly suggesting a possibla
influence in pyorrhwma; my suspicions in this regard
being slrongly borne out by the writings of Charles T,
Dette, a dentwl surgeon in Ameries. ‘T'he mucous
membranes are nffected no doabt by their astion in
excreting it in the course of its eliminaiion from the
body, but certain caces bave led me to rogard the possi-
bility of a specifie effest hers also. Tts skin action is
extromely well murked, elimination probably baving n
great deal to say to this, Ample confirmation on its
aclion in this yregard came [rom Dr. Spirn in his articles
to the Franco Dritish Medical Review, and {o whom T am
groatly indsbted for his cordial assistance in putting his
experiences at my disposal.

Complaint may be made that my indictment is too
comprehensive, and it has been suggested that 1 ought
to havo confined it to the gastro-intestingl spherc, but
this would nob have been fair o future workors in this
feld, and would only have delayed thom in their investis
gations. I thorefors felt in dubty bound to rocord my
own personal conclusions as fully s possible. :

The [aol that aluminiwm is found widely distributed in
nature is no argument that in quantity it is innoenous,
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It certninly i3 so found, in minnte quantilies, but, as
Tr. Eastes says, *“ sois arsonic”; novertheless, we wounld
not from choice imbibe this latter poison into our
syslem, day in and day out, in ever-increasing quantities,
and expest no hexrm to follow., Ope scientist has gone
so far as to maintain that the lile itself of the animal body
is actuelly dependent on the presence of plumininm in if,
hat this iz definitely and finally refuted by F. B, Underhil]
nnd F. I. Peterman, al ready referred bo, who, using tests
capable of detecting the remotesh trace of the metal,
prove that it is not found in the feetus, and that the
young animal tissnes remain free from it till at least three
weels after birth, at whish' time, in some instances, they
have. found traces of it in the lungs, it having been
eonveyed thither epparently by inhaled dust.

Granted that many sources of entry are very small and
even infiniterimal, collectively they must be very seviously
considered, and that this collective supply is not only
steadily increasing, but hes already reached dangercns
proportions the following list of vessels made in alumininm
will prove :—

Sancepans (and thie metal bas recently actually
been unsed to line vessels made of iron, copper and
nicksl), preserving pans, fxying pane, poachers, gyillers
and tonskers, kebtles, porridge cookers, pasteurizers,
elenmers and different patent cookers, cullenders and
sieves, officer’s canteens and water-hottles, cooling
spoons, fish-lifters and fish slicers, egg slicers, ordinary
spoons and forks, ekewers, and actually lemon squashers,
custard and egg whisla (from which the metal must
become {fresly detached), coffee pots (some wholly
aluminium, and others with o patent alumininm strneture
to fit inside wessels of other material), tea-pots, fea-
infosers, milk containers of various kinds, milk jugs,
water jugs and bottles, cups, tumblers {especially nests
of tumblers for picnie baskets and collapsible tumblers),
cannisters for holding fea, sago, rice and eugar, &c., and
flonr dredgers, bisenit ling and bisonit boxes, pepper pota,
salt cellars, musterd pots, toast forks end racks, thermos
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flasks and patent caps for whisky and ofher bottles,
patent eaps for glazs milk bottles to agsish pouring, tooth
paste tubes and tooth powder boxes and wrappings for
suppoeitories and pessaries. To show the ever inereasing
growth of this evil the Encyclopedia Brifannica pives
tho following startling information, “Thal aluminiom
foil i3 rapidly replacing tin foil for wrapping chocolates
and cheeses and for tabes holding cosmetbics. Bteam
jackelted pans are made of this metal for institnrional
kitchens and in food-siuf dndustries. Thin sheets for
bottle and jar covers is alone an indusiry of no small
importance. The brewing industry makes wide use of it
in the form of vats and fermenting vesscls, storage
vessels for yemst and beer, and tanks for transporh of
beer by road and rail

In Europe the dairy indnskry uses alnmininm widely
as tanks and vessels for the storage, pastsurization and
transport of milk and cream, and for vate used in cheese
making. For many other foodstuffs which are weakly
acid aluminium finds rapidly extending use, e, in jam-
making, fruit presarving and meat exfracting, and the
production of ‘ high grade’ gelatines.”

Just lately I find that the makers of electric refri-
gerabors are beginning to replace the heavy metal
drawers for making ioe-cubes with others mads of this
metal, and that it is Jargely ueed in the manufacture of
{ce-creams, so extensively sold in the ebrests.

I think it will generally be nccepted that the reason
why, under these conditions, we are nob all continually
ill, and thak it causes ill-effects at one time and not at
nnother, liss in our “powers of elimination” and
“acquired immunity.” Bo long ns the former are
working efficiently, no obvious sympboms develop, but
sny eause temporarily weakening thase will at onee allow
the system to become over-charged, and adverse effects
to follow. This throws additional light on the bene-
ficial effecte of saline laxalives, and the benefits of
“ change of air  and “ change of diet,” which may often
in reality be due to ** change of cocking.”
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Not Lhe loast rosult of this slate of allaiva to be con-
sidered ie its eflect on * diagnosis " and “ treatment” of
olber canses of ill-health, for, unéil e can elimingte this
wnderlying influence how ean we dingnose anything
clearly or Ereat anything satisfactorily ¥

T have now put my side of the case az buiefly aa
possible, cansidexing the extreme gravily of tho matler,
and it only remains for the two sides of the question as set
forth {on the one side by the German declaration, and an
the other by my own humble reseurches), to be once and
for all time finally setilod by ihe best scientific brains
the country ean produce.

TIvER T0 SReosd Epiviow, JAKUALY 0, 1932,

Taving beon speelally requested to prinl a few more
copies of this monograph, [ would liks to take this
opportunity of thanking those medieal men who have
writteh bo me confirming from their own experience oy
findinge with regard to the toxicity of Alominium. The
number Who have eured themselves and their putisnts of
long-standing ill-health by simply discontinuing the use
ol this metal for cooking is apch that their massed
testimony entirely outweighs any statements which are
published from time to time bo the effoct lhot sowe
observers consider it innoenons hecause they have given
it Lo some animaly without any appavent ill-effech. We
know quite well that many hamaon beings take 11 in
guantity in their food, by eovking in Aluminium for years,
without any apparent iil-etiect, until one duy something
oeours 0 lassen theit resistance, When spmptoms then
appear, 15 it surprising that Aluminiem remaing unsns-
peeted as tho causs of thesc?  Yeb it trequently is the
cause, and it ia this very fact which accounts for iks
remaining unsospected so long.

But to return to animals. Hus snyone, in Justice, the
right to put aside the observations of scientific obasrvers
such ag I have quoted, working at a well-known Uni-
versity, month fu and month ont, and tinding definite
lesions produced in animals? Tach of these observera
individually vouches for, and puls his slgnature to, snch
lndings, baving convinced himself of their reliability and
gennincnesy before publishing them to tho world.

The obvious answor to the above question is “ No.”
B0 we have the most coliable testimony that, under
some conditions af lesst, and in some purticular animals,
frritalive, nlosrative, and generally poisonous, effects
ore produced, and it is m eimple matter for any
genuine and earnest clivical observer to fully sabisfy
himself that similar offects are produced in human
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beings. But if they are ever, af any time, produced,
this ought alone to justify ng in nmever wllowing any
Aluminium, under sny circumstabees, bo enler onr
bodies [rom artificial sources. Why, even fthe sus-
picion Lbat it wmdghé be poisonous ought alove to he
suflicient., However, this state of things bas been allowed
to confinue aud o grow for eo long, that evidener of vory
maykad deleterions effests is necessary before humanity
as o whole will vike up and domand freedomn from this
tyranny.” I uee the word * fyrenny ™ because, as
things are, no one ean oscapc {rom it.  The mere stopping
of Aluminimm cooking in his own home i3 nob enongh ;
ke s bound to ibibe 16 elsawhere.

Thers is slrsady an abundence of the evidence required,
Bul one caonnot have too mueh. Therelore, T shall be
very glad to hear from any more of my brother Medical
Practitioners who have experience of the action of
Alaminiom on their own, or their patients’, bodies.

One word wore. 1 have heard on the beet anthority
that although Alumininm is largely nsed for cooking
ulensils and coverings for fonds and hottles, &e., the
anonnt thus used is bub a fraction of that employed in
Engineering and the Arta, &e.; thercfore, no one is going
fio be ruined by the abendonment of the former. I also
place the greatest relinnce on our staunch British in-
tegrity and good feeling, being quite convineed that when
onee those in charge of cur great Aluminium Industries
are fully sabisfied that this metal is dangerous to the
healsh of their follow-man, they will lose no time in
taking sbepa to make the necessary alterations in their
machinery.
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Rmrr 7o Tureo Tiormion, Avevsr, 1082,

I reprinting thiz brochure one is tempted to make
considerable additions, but to do so would ho to detrant
from ite chief merit of *brevity.” It wae designed
ariginally to indnoe other medical men ta tost tho matter
for themselves, and arrive at their own deduclions,
Thoge who have done so have apparently all coma ta the
same conclusions as myeell. Thers arc a lew however
who, {o¢ yeasons best known to themselves, make no snch
tests, and ignore those recorded by others, preferving to
nssume an atliitude of incredulity, and basing their
antagonistie argnmonts on Ishorutory evidence. One
such is J. IL. Burn, who iz respomasible for a report
recently issued by the Pritish Non-Terrous Metals
Rosearch Association, npparently for frads purposes,
entitled * Alumininm and Food.” I would like every
medical man intercsted in this subject to read this
snmmary of evidence, lor there will be few who will not
be astonished at Dr. Burn's final dednetion [rem it, vis.,
that * Alumininm cooking vessels offer no danger to
heslth,” the more so when they themselves bave cnred
muny of their own patients, of leng-standing, olherwise
intractible ill-herlth, by stopping the use of such vessela.

Let me briefly veview the evidence as De. Burn gives
it. The first quotation in Geoup I (Experiments by
Official Bodies} is from an investigation mado for the
Prussinn War Office as long ago as 1801, when the
decision to use alumininm for eoldiers' water-holtles
and cooking uiepeils, wag under comsideration. ‘I'o
begin \=.|th‘ tests wers made on rabbits with sodium
aluwinium tartrote, * youoy rabbits, about half o three-
quarters grown,” being selected for the purpose. Here,
ah the start, the fallacy of any deductions made from such
experiments becomes obvions, for even if we allow thet
indications of the ackion of a substance on the human
body ean he obtained from animal cxpmmmr:, it is
obvigus that snoh experiments should approximate s
closely as possible to Lhe conditions as we find them in
humen beings. But it is not the young, growing, human
beings whom we find visibly affccted by the ingestion of
alominium, so that even if some chservers eay they find
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no visible etfect upon the growth and appearance of
young animals this proves nothing, 1

The nexl quolation i3 that from experiments made for
the U.5.A. Department of Agricnliure in 1914, which
ware to test the effect of “alum in foods,” but here agnin
the valoe of the test wns nullified by only henlthy young
men being experimented upen.  Wea lmowgursclvns l:r;w
young people langh at the iden of alumininm being n-
Jurions ; their bodies are well able to throw ib off, and
they appareuily suffer no injury, thoungh T bave good
reason for believing that thelr organisms are under con-
giderable strain while doing eo, and that they ultimately
sufferin consequence. I have found injury—ualmost wholly
confingd to individuals in advanced life, but one oecasion-
slly comes acrosa it in the younger generation, as, for
exampls, in the chanflenr, aged 21, whose case T showed
with olbers oo July 29, to members attending the rocent
British Medical Congress in Liondon. k

Group IT deals with « individual experiments,” and in
the {a] divigion (viz., “ By those who comclude that in
certan circnmatances the conmsnmption ol Aluminiwm
componnds is harm{ul.") Tnder thie heading ara quoted
the investigations of

{1} Bteel who found “ that alominiom passes into the
blood in considerable amounts from alum in the dict,”
when given to doga. h ]

(2) Bhroffer, Fontés, Lie Brebon, Oberling and Thivolle
(1823), which my readers have slready become familiar
with in this Monograph, and which alene [urnish con-
clusive proof that under some condibions, at any rate,
aluminium produces very grave effects on the animal
organism. In extent, time involved, and the care with
which they have been carvied ont, these experimonts are
Inr ahead of any which elaim to find no ill elfects in
animals- f

() Sieberl and Wills (LY29) ave next quotod ae experi-
menting on_rabbits and finding degeneraéive efects in
the Blood, Kidneys and Liver, and they conclude fheir
investigations by assorting that ¢ Thers would seem, there-
fore, to be no doubt concerning the possibility of the
absorption of ealuminium following the injection of
alwimininm compounds, even when in the form of the
supposedly insoluble ANHOH), since blood changes oveur
similar fo thoss following the divest indroduction of
alwminivm into the blood stream
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Tn the (b) division (** Fixperiments which sugpest thal,
ou the whole, Alumininm in food is barmless.”

(1) Siem, under Professor Myer (1886), guve sodiviu
aluninium  tarbrate to cats for four woeks, eausing
initial diarrheen, but no after effocts were noticed. Here
no wention is made of the age of Lbe cats, and the experi-
went is only over a period of four weeks. He found the
bypodermic injection of the sawe salt cansed death in
seven to fonrteen days in rablits, dogs, and cats, which
ndmitted ils toxicity under cerinin conditions, even at
such remaote dales as this !

(2) MeCollnm, Rask, and Becker (1928) experimented
on growing rats, and vecorded no aufopsics, so their
findings are valueless.

(8) Myers and Mull (1928 studied the distribution of
aluminium in rads and found a slightly higher percentage
in the liver and bruin in those fcd on 0002 grain
Aluminium per rat. There is uo menlion, however, of
their baving made any cxamination of the intestines, or
other organs, for pathologieal chauges.

{4) Myors and Morrison (1928} found that ihe liver
of dogs led with alumininm Lad an average of (27 mg.
Al per L00 g. tissue, as against 0-L5 wg. in control dogs,
but they found no moro in the spleen, kidusys ar heart,
which is contrary to the findings of Underhill and
Peterman, which apparently were mnde on  other
animls.

(5) One wonders how Dr. Burn can put these same
observers (Underhill and Peterman) under the (3) division
when 1t is admitted that they found (in 1929) that
* Aluminiuin is_prompily absorbed in small quanditics
following a single feeding of food to which it has been
added. It continues to be absorbed when Aluminiwm viok
diets are fed for vurious perivds of time.” © T¥ civeudates
in the blood and 1s sfored especially i the Liver, Brain,
Spleen and Thyroid " and “the bils is the ohief excratory
path for Alwminiunm.”

(6) Mackenzic (1950 @ and &) : "This investigation (on
pige) i3 vaguely obscure us regards the production of
*anmmia.” It also deals wilth the amount of alnminium
reeoVered in the fwees; on invesligation whieh iz uot of
wmuch help, as it 13 practically impossible to make it
ubsolutely accarate, and it gives no assurance that
sowe, at least, of the aluminium so recovered was not
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temporarily absorbed into the blond-stream, and subse-
quently re-excreted into bhe inkestine. Added to which
the kissuos of tho animal experimenied on msy already be
saturated wilh this substince. In the cases of these
experiments also no post-mortem cxaminalion is raported.
The sawe bemarks apply to Mackenzie's oxperiments on
rats. Tmstly in @renp IIT, T Burm deals wilh the
awount [oond by Mossateh (1929) to cotue off in diffsrent
foods when canked in aluminiam cooking vessela. This
invostigntor, like the Laenest, proved dofinitely that it
did come off in measnrahle guantities.

That is all that matlers. Differont observers with
dillerent makes of alominiom vesssls may find different
gnautities given off, bat the anestion we have lo decide
is 1 Is any alumenium given off by any oluminiuwm pot
@b any (e wnder ordinary E"M‘thfd‘l,‘ wethods of cook wq’
and if s is this injrrious 3

No one now doubts that it 48 given off, and that owing
to modern conditions, sud the absonee of any idea in the
past thab ibmight be harmtul, alan to reitorared assuraoces,
from inferested qnarters, fhat 1t Ia Innocuous, this
quantity has been, and still is, incrensing ; the number of
loods und drinks which come in contact with the metal
heing aver conatantly angmented. ‘I'bat 1t is harmful is
amply proved, and can be coustantly ro-proved, by any-
one who eates to do s0, on his sick nuintanga, by
stopping alominimn cooking and wntehing the elfee
No proofl conld be hotter than this, This is the final and
abgolute proof of proufs, becanse it cvidences fhe affect an
dhs humsar: boty. Yor Dr. Burn puts asido all such
evidance, pu.wded by myselt and other medical men (as
for exampie the eases which have bsen recorded in the
British Medieel Jowrnal of [ate), with no bettor argnment
ihan thal such evi n figment of the im: 1
and conseqnent on gestion; weakly likening ih bo the
imaginary benefit derived [rom inachive pmem wedicines
—and the incantations of wilch doctors ||
then is bow D, Burn arrives at uis fnal deduction,
already rocorded. He ean only exonerate aluminiam h;.
shutting the door on the ouly ovidence that really
matiors.




