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line, about 2 mm. w ide at the junction of the gum with
the teeth, occurs in a large proportion of cases of chronic
lead poisoning. It is often hard to distinguish from the
discoloration due to an accumulation of tartar on the
teeth of people who give their lveih no care. Nor must
the absence of the blue gum line be considered conclu-
sive evidence against lead poisoning.

The symptoms above enumerated being present, it is
essential that the patient be removed from the danger of
further poisoning. This can sometimes be done, in a
smelting or manufacturing plant, without throwing the
man out of work, by giving him some different e mploy-
ment, out of reach of lead dust or smoke, and if possible
out of doo Moderate purgation and warm baths; if
possible sunshine and good food ; a little later, when the
stomach is in better shape, bitter tonics with iron; and
then the exhibition of iodide of potassium for a time,
may bring the patient out of his cachectic condition
without his developing the more violent symptoms pres-
ently to be described. The only safe course for a person
who has shown well- marked symptoms of lead poisoning
is to abandon the occupation which has induced the mal-
ady, but it is often impossible to bring this about.

2. Lead Colic.—Quite frequently persons who are at-
tacked with lead colic have previously observed none
of the symptoms above d (rlhml either because of the
general stupidity of the individual or because the symp-
foms were truly absent. The colic comes on suddenly
and soon attains great violence. It hasusually been pre-
ceded by and is accompanied with obstinate constipation.
The abdominal walls are rigid and sunken, there is no
tenderness on pressure, and the pain is referred to the re-
gion of the umbilicus. The pain is usually continuous,
with violent exacerbations every few minutes, or at
longer intervals. The attack, under proper treatment,
may last for two or three hours or for as many days. It
rarely subsides until there has been a copious evacuation
of the bowels and not always then. Retching and vom-
iting are not mfrequem The pulse is usuull) slow and
hard. There is no rise of femperature.

The treatment consists in the hypodermic use of mor-
phine, large doses, not less than half a grain, being often
required, and the evacuation of the bowels. The latter
may be a difficult task. It may be accomplished by re-
peated doses of Epsom salts or it may require the use of
croton oil in doses of two or three drops. Enemata are
helpful at the last. Mercurial purgatives are to be
avoided on account of their possible retention, with sub-
sequent salivation. In one instance after two or three
days of colic and counstipation, in spite of all cathartics,
violent convulsions having supervened, the writer has
seen the inhalation of chloroform promptly followed by
free catharsis and recovery. A severe attack of colic is
not likely to be very soon followed by another. A pe-
riod of some weeks more commonly intervenes, even
though the individual may still be exposed to the same
malign influences as before.

3. Lead Encephalopathy.—By this vague term, which
is practically a confession of ignorance, we refer to those
graver disturbances of the nervous system, such as con-
vulsions, mania, and coma, which sometimes follow in
the wake of other and often repeated sy mptoms of lead
poisoning and are very likely to end the life of the vie-
tim. Although, as m-r stated, these grave disturbances
most fr uiu«nrl}' follow prolenged lead cachexia, repeated
attacks of colic, lead arthralgia, and perhaps even paraly-
sis, yet it is possible for them to be the first, as well :
the last symptom of lead poisoning in a given case.
This seems to be particularly truein the case of members
of the neg race. The writer has repeatedly seen able-

i ‘,ul\' or 1'|1i<'](]l(— mmhood “'lm had

were well nourished and had never idm ol'f on acec
sickness, suddenly fallin convulsions, which recurred fre-
quently for a few and were followed by coma and
death.  Other cases have been reported in which en-
cephalopathy appeared as the first symptom after very
brief exposure to the influence of lead. More commonly,
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however, it is the old lead-worker who has been through

the whole list of the symptoms of plumbism. who finally

develops lead eclampsia or who falls into a state of mental

hebetude and apathy, adually deepening into coma or

into delirinm and mania. Not all of these

fatal. \uh]( cts with eclamy may have

but few seizures or may remain subject to them for

years. Those with active delirium and mania frequently
recover.

The tres atment of these patients, during the attack, is
the same as of those suffering from similar conditions not
dependent on Je-eul poisonin

4. Lead Paralysis.—Thissubject is fully treated of un-
der the heading ZLead Palsy, and will therefore not be
here considered.

Lead Arthralgia has not been treated of under a separ-
ate heading because it is never met with alone, but al-
Wi accompan S > one of the other forms of lead
pc\]-umncl s, ywever, a veryv troublesome accom-
paniment and may require for its relief the use of the
salicylates, antipyrin, or similar drugs until the iodides,
which are being used for the elimination of the lead,
have had their effect.

Chronic nephr s one of the terminal eomplications
of chronic lead poisoning which should not escape the
notice of the practitioner.

Pathological Anatomy.—There is very little known of
the pathological changes which take place in connection
with lead cachexia, colic, or encephalopathy. In death
following colic the intestines have been found contracted,
the muscular coat hypertrophied; and the mucous mem-
brane more or less atrophied. This would seem only to
point to nature’s effort for the relief of the habitual con-
stipation due to lead. -In spite of many theories on the
subject the philosophy of the poisonousaction of lead on
the body is as yet not understood.

Prognosis.—The prognosis as to life is
recovery it is also good, except in a few
provided the subject can be induced to withdraw hims elf
entirely from exposure to lead. The vast majority of
such persons recover entirely, lead paralysis even dis:
pearing. Even those who do not abandon the occupation
in which they have been poisoned, who have suffered
from upeued attacks of colic and from paralysis, having
recovered from the latter, may return to their former
work and keep at it for years before being again pros-
trated. But sooner orlater the cachexia will deepen and
the victim, unless carried off by some intercurrent dis-
ease, will succumb to his old malady

Treatment of Lead Poisoning. —The treatment has al-
ready been considered in the precedin ctions, but the
reason for recurring to the subject h under an inde-
pend(.ut head is to insist on the proph against the
dis . In ordinary life all that is necessary is to bear
in mind the possibilities of accidental poisoning and to
guard against them. In carrying on industries that in-
evitably expose their employee d poisoning, pro-
prietors should adopt all such precautions as will reduce
the danger to the minimum, and the duty of the
state, through its health authoritie ee to it that this
is done. Otherwise thousands of i ant and stupid
workmen will suffer in health and ‘ome a burden to
the state. Much can be done to le n the amount of
dust and smoke in workrooms an carry it away by
means of hoods over the mouths of furnaces or over
work-tables, with proper suction or blast attachments.
Respirators, sponges tied over the o of (,\pv!'uti\'«-—‘
and like appliances are impractic i
much with free respiration. Sug
away from the dust or smoke and solut 1]\ onhn(]n‘r
the rule that no man enters the ea ‘oom without re-
moving his hat 1+ worn at work an ter body garment
and tim]‘nmf‘ ly i is G & hands. would do
much to prevent lt‘:lil poisoning. 1t in working
rooms should be strictl; ]\I‘«-mlmu 1e drinking-water
\11]1}7111 >d to operatives “should be s y pure, and kept
in closed receptacles that cannot be opened in the dust-
or smoke-laden atmosphere.
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Facilities for free bathing should be furnished and men
should be urged toavail themselves of the same. Instruc-
tion should be given as to the precautions where by the
risk of poisoning is reduced to a minimum.

In addition to these measures a competent medical ser-
vice should be inaugurated, not only tm‘ the treatment of
the sick but for the inspection of the employees ; and, on
the recommendation of the medical man, such emplmu =
as show the early sy mmrmh of lead poisoning should be
removed from posts er, being either igned to
work that is not daufrumh laid off te mporarily, or d
charged.

As regards the medicinal treatment of lead poisoning
the old methods have not been improved upon. Such
laxatives as will answer the purpose must be employed ;
iron, quinine, and strychnine should be given in full tonic
doses: and, for the elimination of the lead, iodide of so-
dium or potassium should be preseribed in fifteen-grain
doses three times a day for two or three weeks or more
at a time, to be resumed again after an intermission of a
couple of weeks. Except in ca of confirmed eclamp-
sia resembling epilepsy, some cases of paralysis, and
those in which organic changes in the kidney have super-
vened, this line of treatment, with absence of further ex-
posure to the poison, will usually result in'a cure.

Edward W. Schauiier.

LEBANON SPRINGS.—Columbia County, New York.

Pol JFFICE.—Lebanon Spring Hotel.

Acc —From Bennington, Vermont, or from Chat-
ham, New York, vii Lebanon Springs Railroad. The
loecation is in the extreme northeastern corner of Colum-
bia County, 155 miles north of New York and 25 miles
northeast of Chatham. This spring claims our attention
as being the only thermal water in the extensive territory
embraced by New ¥ and the New England States.
The temperature, 75° F., is about the same as the Old
Sweet Springs of Virginia. Thespring yields about 30,-
000 gallons hourly. The following analysis was made by
Prof. H. Dussance:

LEBaxoN THERMAL SPRING.
ONE UNITED STATES GALLON CONTAIN

Solic

Sodium carbonate
(“alcm n carbonate .

Sodium chloride.
Sodium sulphide .
Iron oxide...
Alumina ..

Total ......
Gases.
rbonie acid

This place has been a well-known resort since pre-
Revolutionary day The salubrity of the climate and
the beauty of the scenery tend to make the surroundin
very attractive. The water is used principally for bath-
ing. A valuable chalybeate spring is located in the vil-
lage of the Brickyard Shakers, a short distance from
Lebanon Springs. James K. Crook.

LECITHIN.—Lecithin is a complex phosphorized fat
OCCUrring J])F;l[Lnl’l\ in all forms of protoplasm but
most abundantly in the brain, spinal cord, and nerves of
the higher animals and in the eg all animals. In the
nervous tissues it is usuaily combined with other sub-
stances to form protagon and similar compounds. In the
ege it seems to be combined with a proteid (vitellin):
this combination is easily broken up by boilir with
alcohol.! Tt has been found in the mucous membrane of
the stomach, in the lungs, kidney, liver, spleen, semen,
blood, milk, bile, pus, and serous fluids and exudates; in
many cases it is combined more or less firmly with pro-

teids to form lecithalbumins (Liebermann?). It is a
prominent constituent of the electrical organ of the Tay
It has also been obtained from the yeast and other vege-
table cells.

Leecithin was first obtained in quantity by Gobley from
the yelk of the egg of the fowl. It is usually prepared 3
from the hen’s egg as follows. he yelk is shaken with
ether until the ls is no longer colored; the insoluble
residue is then extracted with alcohol at a temperature of
from 50° to 60° C. The ether-alcohol extract is concen-
trated to a syrup at 60° C.; this is then dissolved in a
small amount of absolute alcohol and the solution ex-
posed to a temperature of about —10° C. for twelve to
twenty-four hours. The lecithin separates out in the
form of small round clumps. It may be purified by dis-
solving it in chloroform and precipitating with acetone.

Lecithin is a colorless or yellowish-white, waxy, im-
perfectly crystalline substance which may be kneaded
but often crumbles during the process. It is veryh 0-
scopic; upon the addition of water it swellsup and forms
a kind of emulsion. It is soluble in alcohol, less so in
ether; it also dissolves in chloroform, benzol, and oils.
On cooling a solution of lecithin in alcohol it separates
in crystalline clumps. When a little lecithin under
the microscope is treated with water or glycerin it is
seen to swell and little curling filamentous processes pro-
trude from the edge of the solid; these are the so-called
*“myeline forms ” and they may simulate nerve fibres or
nerve cells. When lecithin is burned it leaves a residue
of metaphosphoric acid. Lecithin combines readily with
acids; the hydrochloride forms a double compound with
platinum and cadmium chlorides. The platinum com-
pound, which has the formula (C::H:eNPO.Cl). + PtCl,,
is insoluble in alcohol, easily soluble in water, and con-
tains 10.2 per cent. of platinum. By removing the metal
with hydrogen sulphide the lecithin may be obtained in
a perfectly pure form; analysis shows it to have the
formula C NPO,.

Lecithin is easily decomposed by acids and alkalies; it
also undergoes decomposition when allowed to stand in
contact with water. When an ethereal solution of leci-
thin shaken with dilute sulphuric acid the water is
immd to contain the base cholin (g. ».), while in the ether

1 distearyl-glycerin-phosphoric acid. The latter

serin-phosphoric acid (C:Hs(OH).OPO:H.) in which

the two hydroxyl hy (!roweu. are replaced by the radicle

of stearic acid; hence its formula is CsH:0:(C,:Hs:C0).-

OPOsH.. When lecithin is boiled with barium hydroxide,

cholin, glycerin-phosphorie acid, and barium stearate are
formed :

CuHuoNPO, - 3H.0 = 20, .H:00s -+ C.H,PO,

lecithin. stearic acid glyeerin-

phosphoric acid.
LT INO,
cholin.

The cholin is readily identified by the formation of a
characteristic double oumpnuml with platinum chloride
(see Cholin). These de 0%11})0-«111011- show that lecithin is
a compound of cholin with distearyl-glycerin-pho
phoric acid. At one time it was Ihouoh[ that lecithin
was simply a salt in which cholin plays the part of a
base, but Hundeshagen ¢ prepared synthetically a cholin

distearyl-glycerin-phc sphoric acid w hwh was
isomeric with leeithin but which did not
characteristic properties of lecithin. Her
more probably an ether-like combination, the (hulm hun
united to the acid by means of the oxygen of the hy-
droxyl. So far, efforts to prepare lecithin synthetically
have failed.

Instead of stearic acid, palmitic or oleic acid, or both,
may occur in the lecithin molecule; hence there are a
number of lecithir and the one considered above is
more properly termed distearyl lecithin. In someé of the
lecithins of plant o n the acid radicle seems to be com-
hnmi not with cholin, but with a similar base, betain;
such lecithins have been found in the beet root and cotton

1. It is possible that in the brain some of the lecithin
ontains neurin instead of cholin.?
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ithin undergoes putrefaction glycerin-phos-
phoric acid and cholin are formed: the latter is readily
decomposed into marsh gas and trimethylamine. Under
some little understood conditions a small amount of the
highly poisonous base neurin is formed from cholin (and
so presumably from lecithin) by the action of bacteria.®
Apparently such a decomposition may also take place in
the intestine.?

Lecithin is decomposed by the pancreatic juice into
cholin, glycerin-phosphoric and stearic (or other fatty)
acids.® These products are absorbed and the urine of a
dog fed upon the yelk of s contains an increased
amount of phosphoric acid. As the fatty acid is ab-
sorbed, lecithin may serve, to a limited extent, as a fooc

'\oﬂ_un-J definite is known as to the origin of lecithin
or as to its use in the plant and animal economy. That
it serves a very important purpose, however, is made
probable by its very wide, perhaps universal, distribu-
tion in living matter. Burow ® showed that the quantity
of lecithin in the milk of an animal varies with the weight
of the brain of the young of that animal. Thus, in a
series of rl\]n_rim{»nlﬂ: the following results were obtained.

o of weight of brain to body weight: calf, 1:370:
do 1:30; man 1:7. Ratio of lec uhm to proteid of
milk: calf, 1:71; dog, 1:47; man, 1

Attention \\'1:: called above to the fw[ that lecithin
combines with acids; thus, one molecule of lecithin com-
bines with one molecule of carbon dioxide. The red
blood corpuscles contain about 0.75 per cent. of lecithin,
so that 100 gm. of red blood corpuseles might hold 22 c.c.
of carbon dioxide in loose chemical combination; these
facts may be shown to have a bearing upon the manner
in which carbon dioxide is held combined in the blood.

Lecithin and its decomposition products have attracted
some attention from the standpoint of pdthnhw‘\' t11u-
Mott and Halliburton think the cholin formed from its
decomposition may me of the symptoms
observed when there is S
sue (see Cholin), and N gests the pos
bility of poisonous effects resulting from the formation
of neurin from lecithin in the intestines

Lecithin, either in the pure form or in  the velk of eg
has been used occasionally in therapeutics. Huchard 1°
claims to have obtained good results from the uhmnu-rm-
tion of lecithin to patients suffering t;um diabetes, ange-
mia, tuberculosis and other wastin s he thinks
pure lecithin, rather than the ye F should be
employed. as the latter give rise to an increased produc-
tion of urie acid.

The presence of lecithin in an organ or liquid may be
detected in the following manner. An aleoholic extract
is prepared ; this is napum(ul to almost dryness at a
temperature of about 60° C., care being taken to keep
the reaction of the -nlut1nn neutral. The residue is then
extracted with a mixture containing equal parts of alco-
hol and ether; this extract is evaporated to almost dry-
ness and the residue extracted a number of times w 1111
ether. B due, after evaporation of the ethe
fused with sodium hydrate and potassium nitrate
tested for phosphoric acid by one of the usual methc
the presence of phosphoric acid shows that lecithin w
present in the original extract, for the salis of neither
phosphoric nor glycerin-phosphoric acid are soluble in
alcohol and ether. Another method consists in decom-
;)U\uvr the lecithin with barium hydroxide and examin-

g solution for the decomposition products of leci-
thin, , cholin, glycerin-phosphoric and stearic acids.
The lecithin may be determined quantitatively by deter-
mining the amount of phosphloric acid obtained on its
decomposition. If the organ or tissue contains jecorin,
however, the figure for lecithin will be too high, for this
body (which contains phosphorus in the form of
rin-phosphoric acid) is also extracted by alcohol and ether
(see Jecorin). i

Burow used the following method for determining the
lecithin of milk. .  To 200 c.c. of a mixture containing
equal parts of ether and alcohol and a little acetic zu:-ixT.
100 c.c. of milk is added one drop at a time. After stand-
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ing for fourteen hours in a well-stoppered vessel, the
liquid is filtered off and evaporated to a syrup at a temper-
ature not exceeding 50° C. The syrup is extracted sev-
eral times with ether, the ether ev raporated, and the
phosphorus determined in the residue in the usual way.
Reid Hunt.

1 Hoppe-Seyler : Med. Chem. Untersuc p. 215. S
Liebermann : Archiv f. d. ges. P 0 and 54, p. 573.
See Diakonow, Hoppe-Seyler (h( 1. L'ntt-r\mh B
Hundeslmi&n. Journ. f. pl akt. Chemie, 28, 219,
Lippman : Ber. d. deut: . chel (n’\(-‘]

Journ. Amer
Archiv d. Pharmacie
J

- Bmuv. /t‘lt.. f p <
10 Huchard : Journ. des Praticiens, 1901, p- _“q

LEECHES. See Hirudinea.

LEG, APPLIED ANATOMY OF.—In anatomy the
term leg is used to indicate only that part of the pelvie
limb between the knee and the ankle, the portion above
the knee being known as the thigh.

In man the shape of this region is somewhat character-
istic. In most other animals the bellies nl the great
muscles are above the knee, and the leg is ly
slender; in man, however, the erect position re qunes
the constant application of muscular force to hold the
foot at right es to the axis of the limb. and this
causes very considerable bellies to be formed below the
knee. The prominence of the calf is, therefore. not only
characteristic of footmen, but, to a certain extent, marks
the higher races of mankind generally. Australians and
other low savages resemble children and apes in the
slender calibre of legs.

It is not quite correct to compare the leg to an inverted
cone, as is often done. In a fully developed man the
prominence of the calf is confined mainly to the upper
and posterior part of the limb, and represents the two
bellies of the strocnemius, the inner one being larger
and descending somewhat farther than the outer. Th
prominence is enormously developed in ballet-dance

hrm a dense, hard ball of muscles, quite

f the occupation. It may be brought out

ing upon the toes. In women the calf

has usually a somewhat different shape, the muscular
prominence being masked to a certain extent by fat, and

3 1 somewhat lower than in males. The bones

g more slender, the ankle is more finely modelled,
and the whole contour of the limb approaches more
ne: Jll\' T}m\e lines of grace which please the eye in the

: »or in Canova’s “Venus.” It is this con-

traction nt the leg toward the ankle that makes it neces-

sary to take certain precautions in bandaging, by pro-
ing from below upward and making the necessar

: It is also the reason why the ecircular opera-

on for amputation is not so easily performed here as
above the knee, it being difficult sufficiently to retract
the “sleeve.” The shape of the ankle is, however, far
from being cylindrical, the strong, flat tendo Achillis
;nmim’inn a prominent projection behind, as will be seen
on inspecting Fi 3183 and 3186. Anteriorly, the leg
is remarkable for the considerable area rlnonwhnut which
the bone is quite subcutaneous. The inner surface of the
tibia, along its whole length from the tuberosity down-
ward to the end of the malleolus, is but slightly covered,
and in case of fracture the ends are very apt to extrude, a
compound fracture being more frequent here than in any
other part of the body. The anterior edge, popularly
termed the shin, may be followed down as far as the
lower third, where it begins to be rounded and covered
with tendons passing over the ankle into the foot. The
lack of soft parts here to serve as a cushion under the
skin causes it to be liable to certain injuries. A blow
from a blunt instrument. which would elsewhere pro-
duce a contusion, will here cause an incised wound.
Contusions may also produce the same blood tumors that
we see occasioned in a similar way upon the skull.

The usual curve of the crest of the tibia may be exag-
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gemred by various causes. One of the earliest signs of
is ‘an increase of the bend at the lower pact. If
clul{hen are encouraged to walk too early there is usually
an outward bend, causing the child to appear bandy-
C Iv is pmbdbh however, that when this is con-
able, there is a defect in the nutrition of the bones.
Where the potable water shows a marked deficiency of
lime salts deformities of this kind are more common.
Still, it is not unusual to see the limbs of a bandy-legged
child straighten puberty approaches, and it may be
que stioned whether a certain degree of this defect is not
due to a reversion to the type of tibia found in our “fru-
givorous ancestors of arboreal habits.” Among negro
children bandy legs are very common. As this defect
occasions an unusual prominence of the shin, and con-

Patellar plexus

Int, saph, n.

ts, of post.
tibial

Muos-cats_____

F1G. 3180.—Cutaneous Veins and Nerves of the Right Leg, Internal
View.

sequent liability to injury, it is probable that there may
be some slight ground for the jll( valent notion that the
shin of the negro is one of his most vulnerable pmmx

In certain races, especially those that approximate fo

the prehistoric type, such as the Esquimaux, the Pata-
gonians, certain Indians, early Europeans, and the
mound-builders, a peculiar form of tibia is found which

Semitend.

Gastroc.

Sap. ink post. br. _

Bap. ext. _|

Teepiascla |

Sap. ext. n.

FiG. 3181.—Branches of Right External and Internal Saphenous
Veins.

is decidedly simian in character. The bone is markedly
flattened from side to e, and presents a sabre-like edge
on the crest. This is known as the platycnemic tibia.
Wyman found upon examination of a considerable num-
ber of skeletons of the mound-builders that about sixty
per cent. of their tibise were platycnemic. It seemsquite
probable that in such legs the tibialis anticus musele is
larger and more deeply embedded between the bones than
is the case in the usual type. adapting the foot to strong
inversion of the sole, as is the case with apes, and thus
making climbing e: &

The fibula, although not so superficial as the tibia,
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