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ITS RELATION TO VARIOUS INDUSTRIES. 3

in this way seen more of the results arising from exposure of
the system to the influence of lead. Lead under any form, if
taken for a length of time, will cause poisoning even in the form
of its most insoluble compounds, such as the sulphate. The
acetate which is very soluble, and the carbonate and oxide which,
though insoluble, are easily acted upon by the gastric juice, are
perhaps the most dangerous, unless it be the chromate and
arseniate of lead, whose toxie properties would be largely influ-
enced by the chromic and arsenic acid they contain, Tt is
amongst lead workers, however, that we see the metal produce
its most disastrous effects, rapidly converting men and women,
frequently pictures of health, into human wrecks.

There are other trades besides lead making which are notori-
ous for a high death rate, and in not a few of them lead is
manipulated in some way or other. It is upon those engaged in
the manufacture of lead that the poison produces greatest havoe,
and yet amongst those engaged in other industries, symptoms of
a slower but not less severe form of poisoning are also met with,
Lead poisoning amongst printers is a thing that has practically
gone out of existence. Under any ecircumstances amongst
printers, it would be difficult to attribute death directly to lead
poisoning. It ecan only be done by appreciating the number of -
deaths due to diseases of organs that are known to suffer in lead
poisoning, for example the kidneys and the nervous system. At
the present time scarcely a case of lead poisoning occurs amongst
printers. The high death rate amongst plumbers, painters, and
glaziers, who show a comparative mortality figure of 1202 against
1000, is mainly determined by their liability to lead poisoning.!
Associated with this mortality directly attributed to lead there
is an excessively high mortality from diseases of the urinary
organs, diseases of the nervous system and cireulatory organs,
Ihe tendency to disease of the kidneys in painters has long heen
known, and by English physicians has been properly regarded
as the result of lead. Amongst the file makers of Sheffield lead

' Registrar General’s Reports, p. 25,






ANTIQUITY OF THE SUBJECT. 5

a perfect state of preservation, not at all erusted, exactly similar
in appearance to that in use at the present day, except that it
had been rolled and not moulded. Dr Bruece, an authority on
the Roman Wall, informs me that in the station of Cilurnum,
lead had been largely used for soldering purposes. I regard
these two facts as interesting from the point of view of the
antiquary. As a matter of fact, lead would be very little used
on the Continent by the ancients. Their reservoirs for holding
water were made either of marble or of cement, and their
domestic utensils were made of pottery or of copper. In their
decorative painting, their pure atmosphere encouraged the use
of freseo: the oxides of lead, so essential in oil painting, would
be readily dispensed with,! and thus, whereas at the present time
the victims of lead poisoning in this country are numbered by
the thousands, plumbism must have been, in days long gone
by, enly an occasional phenomenon. How it fared, in this re-
spect, with the soldiers of the Roman Legions transferred from
the plains of Southern Europe to the more uncertain climate
of Britain, we have no means of knowing.

Lead is introduced into the system in many forms. The lead
miner seldom suffers. Dr Montgomery of Blanchland, and Dy
Robertson of Stanhope, both of whom have practised for many
years in the dales of Durham, have never met with a case of
lead poisoning in the miner. Dr J. Bartley, Resident Surgeon,
Broken Hill Hospital, Australia, in the Lancet, May 23, 1891, p.
1178, says, “that at the lead mines at Broken Hill the miners are
very susceptible to lead poisoning, often in a very severe form,
more generally colic, but not unfrequently coma and epilepti-
form convulsions.” The smelters also suffer, but more frequently
“itis the miner working down below, especially when working
in the carbonate ore.” In this country we never have this
experience, and this is probably due to the lead existing in a
different form in the ore. The danger arises in the first in-

' It is to the absence of leall in early freseo that the rapid decay of the paint.
ings is attributed,






MET WITH AMONGST CATTLE, 7

were alive had their extremities contracted, and their power of
flight appeared paralysed. Ina few days they also died—power-
less in their attempt to flutter. Without doubt, they say, here
is lead poisoning. The birds eat the berries, upon which are
deposited the particles of oxide of lead, and thus poison them-
selves. The wild animals which roam around these forges do
not appear to suffer from paralysis of their extremities, but a
very peculiar circumstance has been noticed by these observers
in regard to stags. Their antlers exhibit certain monstrosities ;
the branches are short and stunted: the pedioles are small, and
sometinies are altogether absent—the rosettes in this case being
flat and almost touching the eranium. The branches too are not
shed, or only one is shed, and as a consequence, double crowns
appear. These monstrosities are most apt to occur amongst
stags whose sexual organs have been injured, for stags, like men,
have their reproductive organs affected in lead poisoning. On
the meadow hay, in the neighbourhood of the Altenan forges,
Fritytag found a deposit of lead oxide equal to '0027 per cent.
Since the introduction of the hood in front of the furnace, to
which T have already alluded, other arrangements have been
made whereby the fumes from the furnace are prevented from
escaping, and lead, to the extent of 35 per cent., is obtained from
the deposit of these fumes. Gamgee, in his work on the Do-
mestic Animals in Health and Disease, draws attention to the
fact! that cattle have frequently died from drinking water con-
taminated by lead, and from eating grass impregnated with the
oxide of lead, and he has shown that the deposition upon land
of town manure, which contains the refuse of paint, sheet lead
from tea chests, and pieces of painted oileloth, has been followed
by an outbreak of what is known as “staggers” in the animals
that have been allowed to graze in the fields. Additional in-
terest attaches to the faect, that eertain fields are known by
graziers to be dangerous to animals; several crops may even
have been raised in rotation before the animals have been placed

1 Page 179, vol, i.
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FERMENTED LIQUORS—BOTANIC BEER. 13

but on returning home most of them reappeared, the blue line
deepening, and his delusions and depression came back again.
There was no albumen in the urine. There was however a trace
of lead in it. The drinking water was analysed, and analysis
disclosed lead to the extent of only ‘0028 grain per gallon.
This patient died of an intercurrent disease, but retained
many symptoms of lead poisoning. At the post-mortem, the
principal thing noticed was a very marked accumulation of
fluid in the sub-arachnoid space over the fronto-parietal con-
volutions, slight thickening of the arachnoid and of the pia
mater, extreme pallor and hydremia of brain, with fluid in the
* ventricles. His wife had also a blue line on her gums, but none
of the children. The water from the well passed through
several feet of lead piping into his house.

It may not be unimportant to observe here, that danger
from drinking water is mainly when it has become impregnated
with vegetable acids. Acetic, citrie, tartaric, and malic aeids,
all act with various degrees of solvency upon lead. To the
presence of these acids, is ascribed the lead poisoning which
follows the use of wines and ciders. Many of these beverages
have doubtless become accidentally contaminated with lead, as
in the case of the Seltzer water now supplied in Paris. Others
again have been intentionally adulterated. Wine growers have
long known how wine that is acid and harsh can be materially
improved in taste by the addition of litharge. This is an old
established fraud, and as far back as the 15th century, was
sternly prohibited in Germany. The endemic colic of Poiton,
whieh broke out in 1572, and which lasted from sixty to seventy
years, has been aseribed in modern times, and with justice, to the
wines having been adulterated with lead. I may remind you,
that it is from this association with a locality that lead colie
was deseribed by Citois as colica Poitou.

Milk that is sour may easily become impregnated with lead.
Cider, ginger beer, and lemonade, have also been the vehicles for
the introduction of lead into the system.






DUE TO USE OF HAIR DYES. 15

bowels, When I saw her the colic had disappeared, but she was
pale, had well marked blue line along the gums, her pulse was
80, not unduly hard; there was no cardiac bruit and no albumi-
nuria. Living in the house with her two children, was a
domestic servant. The maid, though frequently pressed to take
the botanic beer, refused, as she did not like the taste of it.
She has remained quite well, has no blue line, and is not angmic,
The elder child has been living most of the time with his grand-
mother, and has therefore not had many opportunities of taking
the botanic beer. He is not distinetly ansmie, is not consti-
pated, and has only the faintest trace of a blue line on his gums,
- His sister, a child of over three years, has lived always at home,
and since early infancy has received daily a small quantity of
this beer ; she is very angemie, and has a blue line on the upper
gum. This child, when T saw her, could not talk nor even walk
well. Her knee jerks were absent. There was a good deal of
staggering, as in locomotor ataxia, with much restlessness and
fidgetiness; there was no history of colie, constipation, or of vomit-
ing. Three months afterwards, this child died of convulsions,
which began on the 13th of October and lasted until the 24th.
The convulsions were never severe, were more of the nature of
tremors, and always attended by profuse perspiration ; the nrine
contained a small quantityof albumen. The temperature throngh-
out was normal, except that on the night before her death it
reached 100-8. It is interesting to note, that this child had invol-
untary micturition and defecation,a circumstance of interest when
we know how very frequentlyin animals poisoned bylead, the blad-
der is found empty, and is seen to contract in convulsive crises!

The use of hair dyes strongly impregnated with lead has heen
followed, not only by symptoms of Saturnine poisoning, but by
death. A ballet girl from the Tyne theatre was admitted into
the Newcastle Infirmary under my care, suffering from colie,
headache, and amaurosis; there were retinal h@morrhages ; she
had been using cosmetic containing lead. She recovered.

! Réné Morean, I'empoison. aigu par le plomb, page 70.






DUE TO ADULTERATION OF FOOD. 17

informs me, that twice he has seen patients who have worn
false teeth made of cheap plates, suffer from symptoms of lead
poisoning. In both there was a well marked blue line on the
gums ; each patient became insane. In one of Dr Moxon’s
patients, mania, with hallucinations, arose in a woman who,
for some inflammatory affection of the vagina, had on her own
account made use of a strong lead lotion.!

Flour is occasionally a medium through which lead poisoning

1s induced. In our country we see little of this, but in France
there are periodic outbreaks of it.> In one epidemic, upwards
of 100 people were suddenly attacked with violent symptoms,
-amongst which colic predominated. Nearly all those who
suffered presented the characteristic blue line. The water
supply was suspected, but could not be ineriminated. On
inquiry, it was found that all the persons affected obtained their
flour from the same mill, and that those who had partaken of
rye bread suffered most. The tin buckets of the elevator which
served to fransport the rye flour from the grindstones had been
tinmed with lead, and these were found to have lost 150
grammes of their weight. Only the flour which passed through
these buckets had caused symptoms of lead poisoning.

Dr Marshall of Pennsylvania® reports, that some time ago
chromate of lead was used by the bakers of Philadelphia, and
that in France, when eggs are scarce, it is employed to give a
yellow tint to pastry. Dr David Stewart analysed 64 cases of
lead poisoning traceable to the consumption of cakes dyed with
chromate of lead. TIn most of these cachexia, colic, arthralgia,
blue line on gums, were present, and traces of lead were found
in the urine,

In Russia, the use of tinned or canned meats has been followerd
by symptoms of lead poisoning, but on the authority of Pro-
fessor Attfield and Dr Thomas Stevenson, no acute cases of

* Jowrnal of Mental Science, 1881, page 130,

* British Medical Jowrnal, 1887, Sajous, Med, Annual, 1888-9,
* Sajous, Medical Annual, vol. v., 1888, page 251,

I






COLIQUE SECHE OF THE FRENCH NAVY. 19

endemic colie, is exactly the same as lead colic, and is traceable
in every instance to the use of food or drink contaminated by
that metal. The fact that the disease is almost entirely confined
to the sailors of the French ships of war, and not in any cor-
responding degree to the inhabitants of the Tropies, has given
rise to considerable discussion, and to not a little doubt as to
the disease being Saturnine. By many it has been regarded as
a neurosis of the sympathetic, and due to chill ; others have
regarded it as of cryptogenetic origin; whilst others have claimed
for it a miasmatic or malarial origin. Contradictory as all
these opinions are, the view now generally adopted is that of
Lefevre, the Director of the Naval Sanitary Board at Brest, who
says, that “the coligue séche of the French Navy is nothing
more than lead colic.” Many writers who had previously
expressed contrary opinions, have been gradually coming round
to the view of Lefévre, and the outcome of this expression
of opinion from so high an authority is already seen in the
good results which have followed, for the Ministry of Marine
is taking steps to render the disease less frequent in the
French Navy. When we know how very much lead enters
into the construction of French ships of war, no astonishment
need be expressed at the greater frequency of colic amongst
French sailors than those of other countries. Tither as tanks
for holding water, or as pipes for conveying it, as plates for
protecting the sides of the ship, in the form of putty and
paint, or in the fact that the enamel of the drinking cups and
cooking utensils on hoard a French man-of-war usually contain
lead, this metal is more freely distributed throughout their
ships than in those of other nations. The reason why English,
American, and German sailors have not suffered in the same
proportion, is simply because that, in their Navies, everything
likely to give rise to lead poisoning has heen carefully eliminated.

It is alleged hy Dr Stephen Mackenzie, that in the autumn a
larger number of lead cases is met with than at any other
period of the year. On looking over the sick register at one of






PREDISPOSITION OF FEMALES. 21

when an epidemic of plumbism occurs as the result of drinking
contaminated water, they suffer readily. The children of the
botanic beer manufacturer, whose case I quoted, suffered; one
died ; but in the case of N , whose illness was partly due to
drinking eontaminated water, none of the children suffered, nor
did they exhibit even the blue line on the gums. Taylor, in his
work on poisons,alludes to the case of a child who died after taking
for five weeks one-fifteenth of a grain of acetate of lead twice or
thrice daily. There was colic, constipation, and fetid breath,
then emaciation, and the limbs became paralysed, death occur-
ring after convulsions and coma. In Keating’s Cyclopwedia of
- Diseases of Children, there is an excellent account of lead poison-
ing as it affects children. By the author of the article, Dr
Putnam, it is stated that, if facts really point to a relatively
slight liability on the part of children to poisoning from minute
doses of lead often repeated, it is a matter of interest, as it
indieates in all probability a more active power of elimination
on their parf. According to Des Planches, the largest number
of cases oceurs between the ages of thirty and forty, whilst in
the epidemic at Bacup, fifteen to fifty is the period over which
the liability to lead poisoning extended. Adults may be re-
garded as more predisposed to plumbism, for it is seldom met
with in people after the age of fifty, although I have met with
1t In men at sixty-six. Whatever doubt surrounds the question
of age, there is, in my opinion, no doubt in regard to the very
much greater susceptibility of the female to he contaminated
by lead compared to the male, and this is not due simply to .
the fact of exposure in a lead factory, to what may be regarded
as the greater dangers, but depends upon sexual idiosyncrasy,
This is an opinion so totally at variance with that given by
several authors, that T require to explain myself. My ex-
perience, drawn from hundreds of cases, 18, that both as regards
the acute and chronie forms of lead poisoning, women are much
more quickly brought under its influence than men. The ratio
of men fo women employed in lead factories is in favour of the




22 LEAD FOISONING.

women, and at first sight it might appear as if the liability was
explained by the greater
number of women exposed.
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TYPES OF LEAD POISONING : ABDOMINAL 27

the features, which had remained full and fairly rounded, have
through failure of nutritive processes become pinched,and the face
lost its natural expression. When questioned as to his health,
we learn that he has no definite symptoms of disease, no
special illness, only he is not well, each funetion is working
sluggishly. Examination discloses a small and rapid pulse ; on
his gams may be detected a well marked blue line, and we
therefore conclude that the case is one of Saturnine cachexia,
At this stage the doctor is seldom consulted, the individual
searcely feeling ill enough to consult a medieal adviser. Subse-
quently, however, these symptoms manifest themselves: a dis-
~ agreeable metallic taste .in the mouth, occasional morning sick-
ness, headache, a sense of weakness in the limbs, loss of appetite,
and usually constipation. Frequently the constipation is so
enduring that the bowels may be closed for weeks. After these
symptoms, the patient is suddenly seized with an acute pain in
the abdomen. Confined to the region of the umbilicus, some-
times a little above it, but move frequentl y to the left, the pain
i3 either of a twisting or a grinding nature, or it creates a
sensc of weight and constriction.  These pains are simply excru-
ciating. Somefimes the patient receives relief from pressure,
sometimes from warmth; at other times he is unable to be
touched. The colie subsides, only to recur in paroxysms, and
with a tendency fo nocturnal exacerbations. Gener ally, after
the acuteness of the pain has subsided, nausea, retching, or
vomiting of a thin greenish liquid oceurs, accomplished with
difficulty and accompanied by restlessness. The secretion of the
urine is diminished, and the pulse is hard and slow. TIn such a
case under treatment, the pain, ¢ gradually subsiding in severity,
keeps returning in milder and milder paroxysms; the vomiting
abates, the howels yield to purgatives, the spirits improve, In
a few days the patient is convalescent. Here I have attempted
to portray the conditions involved in an attack of acute lead
colie,

L shall take as my second type, a case of acute lead encepha-
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ACUTE LEAD ENCEPHALOPATHY ; PARALYSIS., 29

or passes into a state of coma, from which she never rallies,
the urine, previously scanty but healthy, ceasing in the last hours
of life to be secreted. In another case, the eonvulsions gradually
subside, the headache disappears and the patient recovers, only
to find that she has completely lost her eyesight, a loss that
may be temporary or permanent.

The third type shall belong to the neuro-musceular. A man
or woman has for some time been brought under the influence
of lead, either at his oceupation, or he has been receiving lead
into his system through food or drink, and after passing through
states of failing health, such as I have already mentioned, he
- has an attack of colic, recovers, again exposes himself, and again
suffers from abdominal pain. After several attacks of colie, or
perchance without any such attacks, he begins to feel numbness
In one or more fingers, or in his arms, accompanied by pains
either in the muscles of the forearm or in the wrist, elbow, or
shoulder-joints, and he notices that, either insensibly or gradually,
he has lost the power in one or two fingers, or in the muscles
of the forearms. The hands fall powerless from the wrists,
the arms from the shoulders, and in this condition the patient,
unable to feed or clothe himself, lies helpless in bed with hands
crossed. Or the case is still more acute and the paralysis more
extensive, for in getting up one morning, the patient suddenly
feels that he has lost the power in one or both legs, and that he
is quite unable fo stand. In a few hours, or it may be days, the
_paralysis has extended to the muscles of the back, the shoulders,
and the arms. In one or other of these ways, which may be
deseribed as characteristic of Saturnine poisoning, though always
with a predilection for the extensor than the flexor muscles to
be involved, lead paralysis is established, unaccompanied by loss
of sensation, although occasionally that loss may supervene.
This paralysis is always accompanied by muscular atrophy of a
rapidly developing nature. Owning no special relationship to
colie, or the nervous symptoms met with in the severe cases,
and yet generally following one or other of these, the paralysis
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ANAEMIA—BLUE LINE ON GUMS. 31

to 4,000,000 in 1 emm. There is no marked increase in the
number of white cells, but the colonring matter falls as low as
45 or 50 per cent. of the normal. Not only does the face
assume the appearance of anwmia, but the features hecome
rounded and expressionless. The fivst effect of lead upon the
system, in my opinion, is disturbance of the funections con-
cerned in the making of blood, and closely following upon this
comes interference with nutrition. The bones have, in some
of my cases, contained lead, and to this fact the anemia may be
partially attributed. Raimondi observed atrophy and degener-
ation of the bone marrow in lead poisoning.

The physical sign of plumbism, however, which is most looked
for,and generally metwith,is the presence of a blueorslate coloured
line on the gams, noticed by Burton, but previousl y described hy
Tanquerel Des Planches. When present, it is a valuable sign,
but it may be absent; it generally is when the teeth and aums
are perfectly sound, and the mouth is kept cleansed. And yet
there may be colie, and no blue line, or a girl may die from acute
encephalopathy, with no blue line on the gums, characteristic
of the poison present from first to last.. There are two blue
lines on the gums that must be distinguished from each other—
one is a delicate line just at the margin of the gums and teeth,
but not involving the gum: it is a deposit in the interstices
between the teeth, and is seen in workers who have heen ex posed
to white lead dust for a few hours. This is removed by cleans-
ing the teeth and rinsing the mouth: it is simply a deposit of
lead sulphide on, and not in, the gum. The other, the character-
istic line, is bluish black, and oceurs also at the margin of the
gum, where it is not in complete apposition with the teeth.
There the gum is frequently uleerated and irregular in outline,
The teeth are discoloured, and covered with a brownish soft
pulpy fur, the odour of the breath is disagreeable, and the
patient complains of a metallic taste in the mouth. Where the
teeth are absent there is no blue line, I have seen this line
develop the day after a large dose of acetate of lead had been
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PATCHES ON MUCOUS MEMBRANE. 33

meeting of the Royal-Medico Chirurgical Society two years ago,
in answer toa question of Stephen Mackenzie, who, with Gowers,
regarded a year as the period during which the line may be
present. Since that date I have carefully watched the dis-
appearance of this line, and can eonfidently say that within three
months all traces of it may have passed away, whilst ulceration
might still remain.

One of my cases, Mrs W., aged 38, a lead worker for eighteen
years, and who had suffered seven times from colie, showed a blue
line on her gums in the month of February 1889, although she
had not been at the factory for six months. In November of the
same year she brought her daughter to the Infirmary suffering
from lead poisoning, and I took the opportunity of examining
the mother’s gums.  All traces of blue line had disappeared, but
the gums were ulcerated along their margins, Owing to the
daughter’s illness, the mother returned to the factory, from which
she had been absent for eighteen months. In the following
month, namely December, after having worked only one week,
she returned with a most intense blue line.

In addition to the blue line on the gum, there are occasionally
to be noticed discoloured patches of mucous membrane, varying
in size from a split pea to a shilling, inside the cheek, most
frequently met with opposite the lower canine and outer Ineisors.
It is said by some authors that the administration of potassium
lodide will develop a blue line in plumbism when absent, I
have never succeeded in doing so, nor has Inglis, who has
repeatedly tried the experiment, managed to induce it by these
means. The other metallic poisons which give rise to a line
on the gums are copper and bismuth. T show you, however, a
black line due to some form of carbon, met with in a miner who
was under the care of my colleague, Professor Philipson, in
July 1890. The man, aged 40, was admitted into the Infirmary
complaining of pain in the back and loss of power in the legs, of
three years’ duration. He was cachectic, had drunk largely of

beer, but never out of a metallic vessel, He came from Cum-
4
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COLIC: TIVO KINDS OF ABDOMINAL PAIN. 35

Lead is eliminated from the blood. Tt may be thrown out hy
the salivary glands, for example. I am inelined to think that
there is an aiism-ption of lead from the mucous surface, either by
the lIymphaties or by the cells themselves,

The mueous membrane of the intestine oceasionally shows
bluish-black discolourations. These patches, on mieroscopical
examination, exhibit a similar condition. N umerous large hlack
dots are noticed on the surface of the mueons membrane also in
and underneath it, bhut the granules do not appear to he speciall A
associated with the blood vessels. Tt is rather with the lym-
phaties and the large cells of the mucous membrane,

One of the earlier Symptoms complained of hy patients
suffering from plumbism, is sudden and severe pain in the
abdomen. Generally it is preceded by sueh prodromata as a
metallic taste in the mouth in the morning with vomiting, or
only by a feeling of sickness with loss of appetite and consti-
pation, and ocecasionally diarrhaea, Colic occurs early after
eXposure to lead; in one of my cases, seven days after. The
pain is frequently so very acute, that the patient rolls about
i bed in agony, generally obtaining relief by pressure and
warmth, but frequently he is unable to bear the slightest pressure,
Sometimes localised, the pain, when paroxysmal, is felt in the
neighbourhood of the umbilicus, or a little ahove it, and to the
left ; at other times it is felt in two or three diffierent places in
the abdomen, or it may be generalised, Occasionally in males,
the pain radiates into the testicle. These attacks are varied by
remissions, during which the pain is lessened in severity, but
never quite disappears, Constipation and pain, as a rule, go
together, but in a few cases there is 10 constipation, the howels
are regular, or there- may even be diarrhcea, The pain has no
special relationship to the colon, nor can it altogether he regarded
as simply ordinary eolic, Pressure is said by most writers to
relieve it, but sometimes the patient cannot bear to have the
abdomen touched. Theye are two kinds of pain: the parox ysmal
Or acute pain—the true leaq colie, which is generally relieved
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ARTERIAL TENSION : ITS RELATION TO COLIC. 37

of the bowel. A spasmodic constriction of the small intestines,
oceurring at irregular intervals, appears to me to be the cause of
the pain in lead colic by pressure upon the nerves, and this is
ageravated by the efforts made by the distended portions of the
intestine to propel their contents into the contracted tube below.
Lead is regarded by some, particularly Gusserow, as having a
special affinity for unstriped muscular fibre—more particularly
that of the intestine. No matter the channel by which it has
been iniroduced into the system, as for example, when Moreau
injected solution of lead acetate into the crural vein of a dog,
whose abdomen he had at the same time opened, so as to watch the
intestines, Moreau noticed, after a time, irregular contraction
of portions of the small and also of the large intestine. How
far does this circumstance support the view of Henle, that the
action of lead is primarily on museular tissue, or that of Heubel,
that its first effect is on the nerve centre ? My own impression
18, that lead may act directly upon the muscle-fibre-cell, both
around the arteries, which are generally found thickened in
chronic lead poisoning, and also upon the intestine: but it is
much more likely that it acts primarily upon the large nerve
ganglia which are in the abdomen, or, according to Harnack,
upon ganglia in the intestinal wall. Unstriped muscular fibre
does not respond quickly to stimuli: nerve tissue, on the other
hand, is much more irritable, Gusserow maintained that mus-
cular fibre had a special affinity for lead, and that post mortem
lead was always found to predominate in the voluntary muscles.
Heubel found, however, just the opposite of this, namely, that
brain and spinal cord contained the most lead after the liver and
kidneys. The intestine is found at times to he irregularly, but
extremely contracted: hence the spasm would cause pain, and
the arterial ischaemia, which follows, would diminish the secre-
tion in the intestine, causing dryness of the faces and consti-
pation. But I have found liquid stools in guinea pigs, and yet
there were irregular spasms; and in the human subject, consti-
pation is not a necessary accompaniment of colic. Tf the effect
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according to Bernstein, along the mesenteric artery. [ agree
with Riegel that colie, high arterial tension, and retavded action
of the |H':I]'E, are all present |'FI:_:I'|,]|I"i'_ Are |!||-I'l' coineldent ?
The high arterial tension only lasts at first during the eolie,
hence the absence in the early stages of lead poisoning of the
hypertrophy of the heart which is noticed in the later stages.
Lt 15 ciflicult to separate, in point of time, the three states, colie,
high tension, and slowed action of heart, but it seems to me
as 1f lead fivst wrritated the sympathetic and intestinal sanglia ;
this 15 followed by spasm of portions of intestine and arteries,
and by mnhibited heart’s action. That such is the course of
events is confirmed by a consideration of the functions of the
kidney. During lead colie, very little urine is secreted. In
S0me of LY OWIL Ccases there has been .'\-.I.'I]_I]II'L"QH'iIIJ[ of urine, o
from 6 to 12 ounces of urine only have been secreted daily.
Wherever there was severe colie. and heightened arterial tension,
Just in proportion was the amount of urinary secretion dimin-
ished, and correspondingly its specific gravity increased. The
interesting poiut observed in my cases is this. that after an
imterval of freedom from pain which had been accompanied by
high tension, and its attendant deficiency of urination. when
the colic had returned days after, arterial tension arain rose,
and the same deficiency was obzerved in the amount of urine
secreted. The facts here enunciated were also observed by

| 1 i * " L} - -
Riegel.  The followine sphygmograms indicate this

Lath. Reynolds, aged 23.  Severe headaclie, lead polsoning.  Juone
8, 1889. Made good recovery ; returned to lead works, and Follo d
her employment.

{'nil TRTE | s i ' ¥ o 3
atl, |.|_\.|.1|.||-L:| aed 24, | ..|”|..,.|.|} bliml, marked optic atrophiv. Ko

albnimen in wine.  July 14, 1300, Arterial tension hing Boeomie . mailoralil

Ierensed,



LEAD POISONINCG.

H.!.‘;']-ill'.l “.. ;|:|--|_ :':::, ,".l 1Lk I .I'I |'|_|"'||||:I|'|E|:_'_.Jl'.. I.-Iil'.'ll!-'.l.-ll-.
Tracing taken a few hours before death. Patient comatose.  Urin

containg albwmen. 5Hth Dec. 1890,

1 27, Lead worker. Taken at fuctory. Oect.

'\-Ifl-l'.'n'-f-. Iil.-'I'IIIiI] :l':lni'l:I.

1300

L=

Annie K. Right radial ; has recently had c lic ¢ is slill cccasionally
llililll"l. Dec. 24, 1890,

Anmie 12, Left radial. Dec. 24, 1530,

Casherine M'G., aged 19, Oct. 2, 1590. Taken at factory.
Never had colic.

Cath. MG., admitted into infirmary 28th Oetober 1380 ;

is suffering from lead colic ; right radial.

Cath. M3, Left radial.  28th Oct. 1380,
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I'homas K., aged 40. Lead colic @ had n|;1._'.' worked in tuctory Lwelve days,

Mareh 20, 1880,

Eliz. B. Lead 01501111 £, 3lst Oet, 1884,

S e e : : > X
Eliz. B. Lead palsoning ; shows incrensed tension sinee last ith Nov. 1838
— L e L 8 0 LR, ['w]#]5

Augnst P., aced 31

« , Dec. 81, 1876. Violent abdominal pain, !
atil 'I;“”l'“_'- L1877, Considerable e rease of pain,
i TR o i
& Reprinted feom Riagel's A ticle, Dontsch. Arvchives fiir klin, Med. 1878 1 16
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ARTERIAL TENSION AND COLIC. 43

L Gth -|.-e!|I;_|!'_'.' 1877. DPPainless,

24th -|i||l|.]il|_'l.' 1877, Convaleseent,

Arterial spasm in the splanchnic area must, therefore, he very
general, and whilst explaining the high tension in the vessels,
;;Illl the accentuation of the second aortic sound noticed in these
cases, it seems to be accompanied by irregular spasms of the
intestinal tube, generally the small intestine, and this is the
cause of pain. I do not agree with Traube, when he says that
the pains are merely a consequence of the violent intestinal
peristalsis set up by an accumulation of hardened tacces, for
pain may he present whilst there is no constipation, and may be
absent notwithstanding the most obstinate constipation, If
present, this becomes an additional factor. Pain stands associated,
not with constipation, but with heightened arterial tension, and
the height of the arterial tension is the easure of the severity
of the colie, and the deficiency of renal function., TIn 1Y OWn
cases 1 have often noticed this. IFrank and Riegel! have
attemptec d a solution of the problem, as to whether lead when it
Is absorbed causes pain as the primary condition, or whether
there oceurs first high arterial tension, and then pain, or whether
the two may be simultaneous. Patients were treated by hypo-
dermic injections of morphia during the attacks of colic. but
whilst the pain was allayed, no reduction of arterial tension was
observed. By this means sensation was alone affected. [t
became necessary, therefore, to obtain other results, and by
neans which would not involve sensation, or the conduction of

* Deutsches Avehiv fiie klin, Med,, 1878,






TENDENCY OF LEAD WORKERS TO MISCAKK Y. 45

shown, from the thoracie part of the spinal cord, passing to the
solar plexus and through it to the intestine, causes inequality of
the pupils. I have observed this inequality in abdominal
aneurism, where there was no positive sign of thoracic pressure
upon the sympathetie, also in peritonitis; and the other interest-
ine fact is, that where there has been repeated attacks of eolie, or
where there has only been one severe attack, and sphygmographic
tracings have been taken of the radial pulses, there will nearly
always be found higher arterial tension in one pulse than in the
other. Admitting that even in health there is a degree of differ-
ence in the fulness and tension of the radial pulses, this difference
in lead colic 1s so pronounced as to stand out prominently as
something peculiar to the illness, and it differs from the healthy
traeings, in so far as it is not always the pulse of the limb that
is most used that shows the higher tension. Like the inequality
of the pupils, it stands in some way related to primary dis-
turbance of abdominal sympathetic fibres, and through them of
the vasomotor centre. In a female inmate of the Newcastle
Workhouse, Dr Bowlan noticed, not only the difference in the
radial pulses already alluded to, but he found that the left hand

was always in a state of profuse perspiration,

S : - ; ;
Eliz. H. Dr Bowlan's case amd series of tracinges, ) Lead ophi atrophy
Rieht radial.  1st Auneust 1890, ;

Eliz. H. Left radial ]:'.||.-|-;

hand @ shows lower arterial tension, 1st August 1890,

S : . § .
has profnss palimar perspiration left



Mary C., agre Ly,
radial :

¢t November 1890,

0]

FRAD POFSONTNCG.

shows dillerence

ll |
2 _||| |Lr|.____‘“-‘-‘-‘-,‘ |.|"|L__..‘--.‘-II

Left vadinl,  22nd Angust 18810,

Left padial.  6th Oet. 1580,

15 eXPe LTI 'ill_'_" her fivst attack of lead
wiween the two radial pulses notic

A

) I__.__‘_‘_
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Wi, MT., a paint mixer. Severe colie * lelt radial,  20th Dee. 1390,

YW, MAF,  Richit vachal. 289t Dec. 1880,

Bliz. S5., noe 44, I1th [Dee. 1890, Haos only worked six weeks = coli

Eliz. 5. 11th Dec. 1890, Left wadial ; shows difference in radial pulses

L . 3 1
in attack of colic,

L ]""- “ I i |l.'i.|:|| : |||||-.. il
bidominal i-:|i|__

[ L s
NIghel tensuon on sumne side as



48 LEAD POISONING.

Thos. 8., age 48 ; plumber. Lead eolie ; hins mitral systolic murmur
reht radial, 17th Iher, 1800,

Thos. 8. TLeft radial ; shows pulse to be of higher tension than
".|"|l-|.-i|.-.' radial. 17th Lree. 1840,

Dorothy K., age 39. Tracing taken at factory. Right radial ; has never
liad eolic @ shows l'.i'.|:||i|}' ol ]-L'.':H"H. 24th Dee. 1890,

Dorethy R.  Left radial. 94th Dec, 1590,

A Very [-;:‘1']_".' AI\']]E]:I[I"I]I_I noticed in lead 'llllih'nlli'llg. 1s alteration
of the menstrual funetion ; the menses become either excessive or
deficient. A very large number of female lead workers sufter
from menorrhagia,—even young girls of from seventeen Lo
twentv-four. I find nearly 50 per cent. of those engaged at the
factories, and whilst regarding this as a condition which furthers
the development of the anemia so often present, it is not the
cause, for the eachexia afiects men equally with women. Other
women acain suffer from seanty menstruation. Lead disturbs
the utero-ovarian function, and the carlier this oceurs, the more
likelv is the individual to suffer from plumbism. Lead workers

miscarry in a much larger per centage than other women,
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NEURO-RETINITIS; PERMANENT LOSS OF SIGHT. 77

Her menstruation, which had ceased between the ages of sixteen
and twenty, reappeared soon after she entered the lead works;
it came regularly at first; it was scanty and painful. Some
months after the refusal to allow her to prosecute her usual
toil, she obtained employment in another factory, where she
worked with interruptions for the next two yearsin the “stoves.”
During this period she had another attack of colic, accompanied
by headache, and her wrists became weak. She soon recovered
and again returned to work, but had not been thus engaged for
three weeks, when she was seized with a “ fit” on her way to the
factory at six a.m.; unconsciousness lasted for fifteen minutes;
her comrades helped her into the factory, where, as this
attack was unknown to the employers, she worked all day,
feeling as she said very shaky. For the next two months she
followed her employment, having neither fits, colic, nor double
vision, but with weakened wrists. A few days prior to the
23rd of July 1888, her sister, to whom she was much attached,
died of consumption, and she fretted after this child’s death.
Patient, however, still followed her employment, but at this
date, and when at work, she was seized with a convulsion and
became unconseious, in which condition she was admitted into
the Workhouse hospital under the care of My Dodd. A few
days afterwards, she had a succession of fits, during which she
had to be closely watched, for although unconscious she would
spring out of bed. Urine and fawces were passed involuntarily,
Dr Bowlan’s note two months after js briefly this: A well
developed woman ; pupils widely dilated, patient is totally blind,
and is very an@emic; bowels regular, no trace of blue line on
gums ; pulse normal ; urine specific gravity 1012, dail Y average
60 ounces. No albumen. Urea 7.5 per cent.; has incontinence
of urine. Menses, which have been absent for several months,
have twice appeared at ntervals of one month. She has
oceasional headache ovey the frontal region. The arasp of the
left hand is feeble compared to the right; the left hand is always
bedewed with perspiration—there being almost constantly large
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106 LEAD POTSONING.

The determination of the daily acidity is based upon 30 grains

Mary M—— — Daily Elimination of Urine, Urea, Uric Aeud,
' and Lead by the Kidneys.

Reprinted by permission from * Trans. Royal Med. Chir. Soe., 1530,

of oxalic acid,—taking that as representing the normal daily



DAILY ELIMINATION OF UREA, & 107

acidity. Carbonate of lithia was given to this patient on the

l3th January, and soon afterwards i1t 1z noticed that the

f_r,l'f..l" ;1.",1-”?. f-!',n'i'-l'fl ,,I'[,.r'rHJ'I L;I.r |'I,-'I.|r' jrﬁr.l.{l'r,'.g.l,llr;‘:_

__f,.i',.;,',-".,..l.u Flinvination rf_,."l Errf'.:'.rr-",

Elizabeth B—

daily elimination of urea increased: the proportion of uric

acid all th]l”“-"ﬂ' the ['i'lli”'] of observation is small —a [sninl of

1800."

toyal Med., Chir, Soc,,
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YOUNG J. PENTLAND'S
PUBLICATIONS.

18ma, Cloth limp, pp. xii., 120, Frice 3s.

SYNOPSIS OF BFIERAPEUTIES

ARRANGED FOR THE USE OF PRESCRIBERS:

WITH POSOLOGICAL TABLE AND AN ARRANGEMENT OF THE POISONS.

By R. S. AITCHISON, M.B. Epin.
(1886.)

8vo, Cloth, pp. x., 220, with g illustrations, Price 7s. 6d.
THE

TREATMENT OESEPIEERSY,

By WILLIAM ALEXANDER, M.D. F.R.C.S,

HONORARY SURGEON, ROYAL SOUTHERN HOSPITAL; LIVERPOOL ; VISITING SURGEQN,
LIVERFOOL WORKHOUSE HOSFITAL | ACTING HONORARY CONSULTING
SURGEQHN, EFILEFTIC INSTITUTION, MANOR HOUSE; MAGHULL-

(1889.)

For Sale by Subscription only.

In Three handsome volumes, Royal 8vo, containing about 1000 pages each,
with fully 1700 elaborate Lilustrations, Price 30S. per volume nelt.

THE AMERICAN SYSTEM OF

[ AETA NPT TS0 R 3N,

IN TREATISES BY VARIOUS AUTHORS.
Eprrep sy WILBUR F. LITCH, M.D.,, D.D.S.,,

PROFESSOR OF PROSTHETIC DENTISTRY, THERAFEUTICS, AND MATERIA MEDICA,
IN THE PENNSYLVANIA COLLEGE OF DENTAL SURGERY, FHILADELFHIA,
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YOUNG J. PENTLAND.

THESCOMREND SERIES.

A Series of Handbooks to assist Students preparing for Examinations.

Compend of Human Anatomy, Including the Anatomy of the
Viscera. By Samuer 0. L. Porrer, M.A., M.D., Cooper Medical

College, San Francisco. Fourth Edition, revised and enlarged, Crown
8vo, cloth, pp. 233, with 117 illustrations. Price 4s. 6d.

Compend of the Practice of Medicine. By Daxier E. HUGHES,
M.D., late Demonstrator of Clinical Medicine in the Jefferson Medical
College of Philadelphia. Fourth Edition, revised and enlarged, Crown
8vo, cloth, pp. 328. Price 7s. 6d.

Compend of Obstetrics. By Hexry G. Laxpis, AM., M.D., late
Professor of Obstetrics and Diseases of Women in Starling Medical
College. Third Edition, thoroughly revised, enlarged, and improved,
Crown 8vo, cloth, pp. 210, with 91 illustrations. Price 4s. 6d.

Compend of Human Physiology. By ALpeErr P. BRUBAKER, A.M.,
M.D., Demonstrator of Physiology in Jefferson Medical College.
Fourth Edition, thoroughly revised, Crown 8vo, cloth, pp. 174, with
16 1llustrations and a Table of Physiological Constants. Price 4s. 6d.

Compend of Surgery. By OrvicLe Homrwirz, B.S, M.D., Chief
of the Outdoor Surgical Department, Jefferson Medical College Hospital.
Fourth Edition, revised, Crown 8vo, cloth, pp. 118, with 17 illustrations.
Price 4s. 6d.

Compend of the Diseases of the Eye, Including Refraction and
Surgical Operations. By L. Wesster Fox, M.D., Ophthalmic Surgeon
to the Germantown Hospital, and Georee M. Gourp, M.D. Second
Edition, thoroughly revised, Crown 8vo, cloth, pp- 164, with 71 illus-
trations. Price 4s. 6d.

Compend of Gynzcology. By Hexry MORRIS, M.D,, late Demon-
strator of Obstetrics and Diseases of Women and Children, Jefferson
Medical College, Philadelphia. Crown 8vo, cloth, pp- 178, with 45
illustrations. Price 4s. 6d.

Compend of Diseases of Children. By Marcus P. HATFIELD,
A.M., M.D., Professor of Diseases of Children, Chicago Medical
College. Crown 8vo, cloth, Pp- 186, with coloured plate. Price 4s. 6d.

Compend of Equine Anatomy and Physiology. By WinLiam
R. Barrou, M.D., Professor of Equine Anatomy, New York College
of Veterinary Surgeons. Crown 8vo, cloth, pp. 205, with 29 illus-
trations. Price 4s, 6d.

Compend of Dental Pathology and Dental Medicine. By Gzo.
W. Warrexr, D.D.S,, Clinical Chief, Pennsylvania College of Dental
Surgery. Crown 8vo, cloth, pp. 109, illustrations. Price 45, 6d.
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