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? i lati S is minimized by the la]lul rate of the blood flow through | anim
clearly demonstrated by slowly injecting a strong solu- | proc set free dextrc rom the circulating proteid. the liver, as a result of which it is possible to show a re-

tion of g ucose in w hipped blo ui'. und: unnl}uup-—, In ac (..Ulllif\\ 1t111 1.11_ \7‘11 W is 121_‘]:\(‘1[”\“[*-1“': .‘:;lr';nln;‘l :—:f' ;}1‘{11‘}1[!(- liable dlﬂu_u_u e in c;nnpuat;r-n only when the amount of after the operation, or when the animals were given
in one case info the central end of a mesenteric vein and | observed fact that i 2 11- Iy ]Lm“ iy Of nitro 1bstance ]‘“:1}:15‘- ‘tal\«n up from the blood or dissolved | either excess of proteid food S e e
in the other into the central end of a systemic vein, such | genous material as u . laced at the co and added to it is large. It is in fact only in the case of | food. Then it was found that convulsions ensued, and
as the ‘ulnulnl’ In the former case, no !_\'(-(Jsm'mu('ti-m'-: To sum up, then veogen is placed a 1€ com-

the deposition of cz > active absor ption exc of ammonium salts and carbamate of ammonium
because rho liver cells store up the st -"but, in the lat- | mand of the liv ch can probably use it for the that the method ha s which are trustworthy. appeared in the urine. In those animals in which the

ter case, glve 1!11 follows immediately, obviously be- manufacture of dextrose, fat, or proteid according to the Under proper cond sof e Xperiments ition the amount iver ) removed results similar to those given by
= sive amount reaches the general wants of the organism as €xp sed by the con m of of dextrose in the portal and that in the hepatic blood are | Minkowski were obtaine d, .. decrease in the urea and
circulation and so the kidneys, before it can be taken up | the circulation. ; pr ally identical: so that Seegen’s results (in whicl its replacement by ammonium compounds.
by the liver cells Z The liver L‘(\Ht.ll‘]- mo urea 'h_‘ﬂ any of 111‘— other or- he { i S ¢ tion more dextrose in the hepatic P JSION THROUGH THE EXCISED LavER.—These
5. Direct mmham of the blood of the portal and he ns and the gquant § € ring active proteid ¥ = C
]‘»:ﬂlc veins, (@) during carbohydrate absorption, and (%) metabolism, as on a di ich in proteid, or
during inanition, have demonstrated that in the former | teid absorption; thus pc ing toward that a
> the blood passing to the liver contains more carbo- | tien of urea in the cland h has been proved by mlm
hydrate than that leav the organ, while in the latter | methods (vide 7fra). c acid and the purin bases, such
case the reverse condition is observe Here it must be | as xanthin, hypoxant : , have also been
remarked. however, that the blood supply to the liveris | shown to b = ; ; e 3
so copious as to render the difference in percentage sms 11 The bile salts and bile 'ments are formed in the liver
even when a large transference of material may be tak cells, but is certain that the former undergo a circul
ing place. Further, the rate of removal of cmh[_m) drate tion in the intestine and tissues and are in great part car-
from the liver is never so gres the rate of ifs storay ried each time to the liv ellsin the cir ting plasma.
during the assimilation of a heavy carbohydrate - The lecithin and choles 1 of the bile are also probably
and henee, although ihe differenc es in percents of pc excreted by the liver altho 1 some hold, on rather
tal and hepatic blood are sufficient to demonstrate stor- insufficient evi 1
1ge in the liver, they are quite insufficient according to 3 s : )
to prove that this stored carbohydrate is 2 STOLOGICAL L\,x,vl\'.xwa.—_ﬁ\[1c-:‘o'<r:n‘»;
t free as dextrose. ination of der varying ¢ C
s then no room for doubt that the excess of dex- 2 ' eriod of digestion demonstrates that
carried to the liver by the portal vein is stored as 3 st begins to accumulate in the form of
ycogen for thc time, and it appears clear that under es at a period of - fou ours after
reat (lml nf Ihi: :Lmrfd glycogen is h\m;m meal, and at a later stage as : amount of gly
2 , but it will be 2 5 the g1t les fuse together to form amor-
«.hwn[u zha.r 1})(1L is ahw!uuh no proof that all the , whie n abundant e o cell
disbursed in this form. ) plasm the appearance of an open network. In the
-ogen of the animal has been compared to the < animal, Tl\w crl\’(r c-n n‘rmufe: completely dis-
starch of the vegetable world, and this undoubtedly .quum' in a 'p 2 days, r ZOones
good Lum;mnauu unnhr to help to make it clear that the | clearing fir
\rl\'(ncr(u may s as a constructive raw material and I 1y nl, are be L shown T._\ st o mi-
n::l merely as a source of energy by combustion. tl crochemically with iodine which strikes a brown color
sted by Pavy that a considerable conversion | with the glycogen.

s in which it was left ¢ it no great disturbance
of nitrogenous metabolism occurred except immediately

than in rm l“‘“d], vein, thus apparently directly provin yeriments are performed by placing cannuls in portal
the re-solution of the glycogen) have not been substan- \L.u and jmpmi(' vein, and running \\'him\ul blood
tiated by other obs The method cannot be used | (which is arterialized each time after passing

case of either proteids or fats. Observations have | under a pressure somewhat greater than that of the pul—

made by this method which appear to show an in- | tal vein during life through the blood-v f the ex-

e in the amount of urea in the hepatie blood above | cised liver. The effects of adding different chemi
l]mf in the portal during proteid a ‘ption, when urea | substances to the whipped blood can then be determined.
formation in the liver cells is probably proceeding at ¢ The percentage of urea in whipped blood taken from
maximum rate. A similar 11t, but in the re > di an dnmml hc(ml\ fed upon prote id, increased when
rection, is found in the case of ammonia which is said to : »d liver, and Schroder, who by
be present in between threeand four times as great quan- | a method first cone 1y \ed that urea
tity in the portal as in the hepatic blood. is formed in the liver and not in th found that

EXCISION AND SHORT-CIRCUITING OF THE LIVER.— | when ammonium compounds were drl(h l to w hipped

e, subs s y the application of these methods it has been shown ood which was afterward circulated round an excised
11 bladder.

is formed in the liver, and considerable infor- | liver, the ammonium compounds so added became
mation has also been gleaned concerning the end products | creased in amount and were replaced by urea. Similarre-
of nitrogeno bolis ’ '-1 : e S) nthc— siilts were not obtained by perfusion through the limbs
sized. The surgic difficulties standi ‘ay or other organs, and hence it was proven that urea is
removal of theliver in mammals w formed in the liver, and further that it is formed from
regarded as insuperable, for if the org: 3 s ammonium compounds, a result which corresponds with
moved without making provision f he conti that obtained by studying the effects of excision of the
the portal circulation, the stasis of the blood in thu w Imle gland. Benjamin Moore.
intestinal area gives rise to such severe shock that the
animal succumbs almost immediately as a result of the LIVINGSTON ARTESIAN WELL.—Sumter County,
operation. In birds, however, the vein of Jacobson gives | Alabama.
rise to an anastomosis between the portal vein and the Post-OFFicE.—Livingston. Hotels.
vena adreehens of the Kidney that when the portal vein Livingston, the county seat of Sumter County, is lo-
is tied between the liver and the junction of this cated on the Alabama Great Southern Railroad, a part of
the blood coming from the *"tunl..ll area can be carried | the Queen and Crescent route operating, with numerous
through the zena adreliens and her stagnation does not | connections, between Cincinnati, Ohio, and New Orleans
into fat may occur in the liver. Some hours after a meal In a normal liver, fat rays present in the form of occu a. The town is _i[uuied on a sandy plateau with p
rich in glycogen-forming elements, it is alw found | minute gran ; ~h may be demonstrated to be fatty Minkowski took advantage of this anatomical relation- | fect under-drains mate at Livingston fur
that the fat content ot the liver cells has increased at the | in nature by st ck with osmic acid. The ship and tied the ports is situation in geese. In | nishesa fair ty 1wor the amw\l heric conditions prevailing
expense of the g )= and this is accomplished at a granules are 5 nc in the outer or po tal zo some animals the port: rein only was tied, and in others in central The warmest weather recorded hj.'
period when the plasma is perfec clear from sus- | of the liver lol C h account when pre the liver was subsequently excised. A result of the | stand: E 1 '\’i['l instruments for many summers
pended fat, showing that the fat accumulation is prob- | exc ve amount ey give rise to the well-known 1 , the uric acid in the urine, which in birds takes as been 97° F., and this elevation ].14\ E\Len Very rare.
ably not due to infiltration. Hence it is lllu]) able that, meg r f the urea of the mammal, fell repr i | The coldest weather noted in winter has been 20° above
at any rate, when the glycogen stora is hi \LT is | increased either immedi: 3 renty per cent. of the total nitr z | zero. Theaverage temperature of the 36&1 is 63° F., and
formed in the liver from glycogen. so ay | hours after a carbohydrate one, in whi(-h cas " anim: 11\ until it repr aited only three to six per | the average rainfall fifty-six inches. Geologically, the
afterward be distributed to the connective S and | formed at the expense of the glycogen whi ent.. while at the same time ammonium lactate, whichis | well is located at the e me southern outerop of the
stored therein. present. not present in normal bird’s inc. :n__:p{:-zu"-(l in sufficient cretaceous limestone, which forms the basis of the rich
T is impo any sucl irect proof of the | The presence of the organically combined iron of the amount to account for the deficit i s~ The lactic belt of prairie land extending through middle Alabama.
generation of protud glycogen in ﬂm liver. be liver cells E be shown by different microchemical acid simultaneously produ is mrudatm acid ﬂud is | It pierces the entii ic s of > limestone stratum to
cause an abundance of proteid s alw ays naturally pres methods, such as atment by the alkaline sulphides, produced in somewhat greate -qudnnnwh“n is necessary | reach the underlying dstone formation in which the
ent in the protoplasm of the cells and in the batl acids followed by either potassium ferrocyanide, or pure to combine with the : onia, so that the urine b s | water is procured. The d of the well is 1,087 feet
fluids, and accordingly even did granules of a protoplas- hsematoxylin dissolved in distilled wate acid. When the uric acid s reached the minimum and the flow of water o gallon per minute. It was
mic nature appear in the cell after a heavy glycc Tlml no inorganic iron, or iron simply combined as a n above, the a : lactate forms more than | bored with a \'i,w to obtaini a supply of good drink-
storage their ::o'.n-(c \\w'mld not be ¢ r known. 3ut st ith nmi s present in nor n“ﬂ liver except in the total soli > e rnul\ plm e > urea, | ing-w t pro 1 decidedly saline, and at first the
it has been argued by Pavy from the great power as pro the feetal condition, is shown by the tive 1(‘*{.]'\\ ob- 1 the all am f this sub ventur s o have been a useless expenditure
teid sparers which rh carbobydrates exercise, as shown | tained by either t ferrocyani haema- e is not forme l in 1}11_ liver, nmi ?h{:. lu g of time and mc 3y de however, the citizens
by the enormously reduced amount of proteid upon toxylin method, I rious Al r acid is nin L\v-u um“mwl undisturbed. “actic acid, leucin, and | gan 1 se it ;md thot t first disagreeable to the
: re found in the blood. Injected urea was | taste, it soon became a favorite beverage. n medi-

which nitrogenous (kmzliln‘inm can hsA muiul:l, ed when | employed which decompo C

carbohydrates are liberally s i s well as f iron. ‘_ tr ent w id is h- cted by ] changed in the blood but ¢ eared in the u as | cinal effects were ved, especially in dyspepsia and
fact that carbohydrate can lu‘ hnl- rted from practically | ti e e par 1) 'llhll! whereas in the norn e it appears again as chronic bowel disorders, and little by little the well
any form of proteid 1)\ app iate chemical 71\‘1[ nent, ine pz \rts of alcohd ‘} a te erature Soiee Gl ric acid. inuzﬂ‘i_\' a‘u‘quil : derable local celebrity. The water
that the gly S - is e 7 el : to twenty-four h < F um). Then the a The hgdtl re of the hej ¥ '-alono, in birds or | is Uly and limpid and effervesces actively
and that the nitr 3 ps f the protei Zall n | n 1\' removed by ing in alcohol, and the iron Mmamins leads to a temp« ment of uri anui | o1 no apou._ The specific gravity of the

used as a carrier for it. In T.ur Pav v re 1s thi S rated by er nide &= toxylin meth- and urea respectively by ar mmmrm lactate, this result wat -OU3, ¢ S 'utm'(», which does not vary
1e most important funection of Iln- e n Stor: 1C d 'k att : ( strongly recommended by i

its | being probably due to defe § cidation. at any season, is 68° F. 1 the circular is

t is, ;1(;‘*()1‘(}1]1 > to Il]'ﬁ\ :\}.m SrVer, t office | Ve 1 1 . -tly srmanent The total removal of the liver from the circulation or | town mltnmlm s we have nmhuurd the followir

»f the liver i swwhich eventually from the anims: s firs undgluil feasib by an unnamed chemist:

sues. I iron, and is apparent even wl by the operative procedur LA - o -

Such a view furnishes an easy explanation of t yer- only ; osent; \!ul as .;'““'[1(37 be demonstr = fuullui e I e ie blish a fistuls v_ Sween the ONE UNITED STATES GALLON CONTAINS:

nce of dextrose in the urine, even after -boh | by - ocyani ) nmonium ~*“[‘!1‘(1« meth portal vein and inferior v AV rtal Solids. Grains.
te has been cut off in the food. For if we 1 is method 1 r further be used for the demonstrs H‘-»‘! blood i into (} e \\,lm cava with- 8 1 and silicates o .- 1—];‘;
oteid molecule as a union of a carbohydrate wi ts out first p 'au] g through 1r1< liver. The liver could then 5
enous rest, ii.rn it is easy to see how the v t 3. CoMT -\H\n\ E. AN \r\‘“ OF THE BLOOD IN THE either be left in situ - afterward removed. In those

metabolism of the liver ce ay, by a simply revers | PorTar axp Hepatic VEINs.—The value of this method
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Lobelia.
Longevity.
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Solids. Grains.
Iron perchlaride .. i 0.19
\I.Agnmmm chl
Calcium chlorid
Potassium ehloride
Sodium rhluride

Ge 5
Free carbonie acid (in solution)
Carbonic acid in combination as carbonate

Total gases

This water possesses aperient, tonic, and diuretic prop-
erties. It is said, furthermore, to have a decided altera-
tive influence on the economy. According to Dr. R. D.
Webb, of Livingston, who has made a special study of
the water for many years, it is highly beneficial in cases

malarial an@mia, affections involving the
tract, the kidneys, and the bladder, and in
nervous exhaustion. James K. Crook.

LOBELIA.—Ixpiax Tosacco. “The leaves and tops
of Lobelia inflate L. (fam. Lobeliacew) U:l]l(l((l fter a
portion of the capsules have become inflated ” (U. By
This is an annual herb from 20 to 50 em. (8 to 20 in.)

high, with an upright, branching

leafy stem and thin ovate, nearly or

quite sessile, slightly hairy leaves.

Inflorescence (nm}msetl of spike-like

racemes, terminating the strongly

excurrent stem and the branches, and

making altogether a lax pyramidal,

leafy panic Flowers small, con-

sisting of a five-toothed calyx ad-

herent to the ovary and becoming

markedly inflated in fruit; a labiate

corolla with a narrow tube open on

the app: arently upper side to its base,

and a five-lobed border of which the

two lobes next the sure are erect,

narrow, and pointed, the other three

broader and spreading ; stamens, five,

syngenesious, ovary two-celled with

innumerable microscopic ovules

Seeds very fine, light-brown, oblong,

with a handsome reticulated testa.

A1l parts of the plant contain, when

fresh, an acrid, milky juice, and

have an exceedingly sharp, peppery,

. tobacco-like taste. The seec are

-FII-G“ fSIH;‘['a-L%E)i}J: rather more active than the rest of

and Fruit. (Bail- the plant and ime been used sep-

lon.) arately. Lobelia is an abundant pas-

ture weed, growing in most parts of

the United States. The knowledge of its use was re-
ceived from the aborigines, and is several centuries old.

CoMmprosrTioN. —The mu important ingredient of lo-
belia is the alkaloid lobeline (C1sHa2.NO), “an oily yellow-
jsh fluid with a strong alkaline reaction, especially when
in solution. In the pure state it smells slightly of the
plant, but more strongly when mixed with ammonia.
Its taste is pungent and tobacco-like, and when taken in
minute doses it exercises in a potent manner the poison-
ous action of the drug. It dissolves water, but more
readily in alcohol or ether lt neutr; lx'l ds s and Io; ms,
with some, crystalline salts.” Se
listed by fnanufacturers. Although volatile,
posed Dy a high heat. TLobelia contains also essential oil
and a doubtful substance, lobelacrin, probably a com-
pouud of lobeline and lobelic acid.

AcTtioN AxD Use.—This herb has had in times past an
extensive employment in this country at the haud» of
irregular practitioners of the "'[lmmp\oumn school,
and the more modern “Eclectics.” Despite its very ac-
tive and dangerous qualities it is still not infrequently
called for as a family medicine. Regular ph\ sicians

566

have never used it extensively, but neither has it been
altogether neglected by them. It was in far more fre-
guent demand fifty years ago than it is mow. It isa
nauseating L\puc‘tm.mt or a depressing emetic, much
resembling tartar emetic. The nausea primarily due
to eastric irritation, and full doses are liable to be
promptly vomited. Smaller doses produce burning and
pain in the stomach, followed nausea, lassitude, or de-
on, commenly cold perspi ration and pallor, dizzi-
rapid and weak respiration following temporary
ing systemic symptoms bear a general re-
lance to those of tobacco sickness, whence the com-
mon name of the plant. The secondary nausea, often
with painful and obstinate vomiting, is at least p.utl\ of
central origin. There is no considerable increase of re-
spiratory secretion, but spasmodic c‘nudltlolh s of asth-
ma. are relaxed. When the action is prolonged, as by
repeated doses, the depres ion is profound, and there is
paralysis of respiration, frequently with convulsions,
depende mt thereon. In children there are sometimes
earlier convulsions, due to abdominal pain. Respiratory
failure is the common cause of death. Gastric perfo-
ration has frequently occurred, with other indications of
intense -lh{l‘)lllllld,] inflammation.
> have been two uses for lobelia, namely, as an
qnd as an antispasmodic of the depressing sort,
ed chiefly to respiratory affections. Asan emetic, it
mrmml\ a common household remedy, used for the
most trivial purposes, and fatal poisoning Wwas common,
This use is almost obsolete, being only oc onally re-
to in spasmodic croup. Its use in very small
combined with expectorant drt is still consid-
resorted to, and is of advantage. If vomiting is
. a full dose (gr. xx.—xxx.) should be given;
otherwise the dose should be small (gr. i. to iij. or v.).
Undesirable or dangerous results are most likely from
just insufficient to cause vomiting, or from ‘moder-
ate doses repeated, so as to produce a ¢ -umulative effect.
The official preparations are the fluid extract (doses as
above, minims for grains), and the twenty-per-cent. tinct-
ure, used almost altogether as an expectorant in doses
of M, v. to xxX. Henry H. Rusby.

LOCOMOTOR ATAXIA. See Spinal Cord Disea

bes S inalis.

LODI ARTESIAN WELL.—Fountain County, Indiana.
Post-OFFIcE.—Lodi. This i station on the Indian-
apolis and St. Louis Railroad, miles west of Indian-
The following analysis was made by Dr. J. C.

ONE UNITED STATES GALLON CONTAINS
Solids.
Magnesium carbonate .
: um carbonate.
n sulphate.. ...
ium sulphs up

This is a strong saline sulphureted water and quite
analogous to that of the Kentucky Blue Lick waters.
Jamies K. Croc

LOGWOOD.—H.xEmaToxyrLoN. Campechy W
heart wood of Hematoxylon Campech ‘anwm L.
guminos®). 'This is a small, spreading, ir
branched tree, with a dark rough bark on the trunk
larger branches mul light-brown, white-spotted twigs.
Wood hard and close, divided into a light-colored albur-

| num and a red heart wood, the whole of the former being
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Longzeviiy.

rejected. It is a native of Central America, €

of Honduras and Yucatan. It takes one of its names
from Campeche. It is also naturalized and cultivated in
the West Indies, where it grows freely.

It is supposed that logwood was used by the aborigines
for dyeing before the arrival of Europeans, but this is
not known with certainty. It was, however, imported
into England in the latter part of the sixteenth century,
and shortly after interdicted for a time as yielding poor
and fading colors. It was introduced into the London
Pharmacopceia about a hundred and fifty years ago.

The collection is simple enough. The trees are felled
when the trunks are as large as, or 1;11'_1'{)1‘ than, a man’s
thigh, the yellowish sap wood is chopped away, and
the heart wood cut in billets three or four feet long
and dried. In this shape it is imported and sent to
the dye mills. When first cut, these logs are of a light-
red color, but by exposure to the light ‘and air they be-

me dark-brown, and finally almost black upon the sur-

>, sometimes dark-bronze and iridescent. The inside
becomes, in time, a rich reddish-brown. In the course
of manufacture it is cut, by heavy machines with rapidly
revolving knives, into fine chips, in which condition, or
in powder, it is pm('lnﬂd for pharmaceutical purposes.
For dyeing purposes, these chips are cured by soaking
them in water and then frequently turning then over to
expose them to the atmosphere. The chemical changes
which ensue largely unfit them for medicinal use. Such
chips are distinguished by their dark or blackish metallic
green or blue surface. Logwood has a sweetish astrin-
gent taste and colors the saliva pink.

Logwood contains about ten per cent. of a sweet-tast-
ing, crystalline coloring substance, hematozylin, readily
soluble in hot water alcohol, but nearly insoluble in
cold water. It turns red upon \1‘o-ule to sunlight, and
gives violet solutions in the presence of alkalies “and air,
due to the formation of kematein. Melted with pota:
it yields pyrogallic acid.

ActroN axp Use.—This substance is infinitely more
used in the arts than in medicine, being an important
dye and foundation for inks In microscopical work,
the purple solution of extract of logwood, or heematoxy-
lin, is a favorite stain, acting with great rapidity and
bringing into prominence the nuclei of cells. As a medi-
cine, it is a mild and rather agreeable astringent, useful
in subacute diarrheea of children and in phtiu s, but no
better than a dozen other astringents, except that its
taste commends it to children. The linen is very liable
to be stained red when it is used. The extract is official
( Bxtractum Hematoxyli, U P.), made by exhausting
with boiling water and evaporating to solidity.

W. P. Bulles.

LOJA OR LOXA BARK. See Ginchona.

LONDONDERRY LITHIA SPRINGS.—Rockingham
County, New Hampshire.

LocaTioN.—Londonderry.

This spring is evidently not used as a resort, but its
waters have become widely ce :lebrated and are exten-
sively sold. The following ‘analysis was made by Prof.
H. Halvorson:

ONE UNITED STATES GALLON * CONTAINS:
Grains.
m sulphate

assium carbonate.
Caleium biecarbonate .
Magnesinm carbonate
Aluminum sulphate
Lithium bicarbon:
Iron arbonate.

lnt_"duu matter.
Tobal. LSt iiiiae. e o r
Carbonie acid g 84 cubic incl

* The original analysis was estimated in grains per imperial gallon.

1

The analy 10ws a very potent and valuable mineral
water, possessing the virtues of an antacid, diuretic, and
inous tonic. It has been found beneficial in a wide
range of diseas but notably those due to the uric-acid
diathesis. The best effects of the water have been ob-
served in gout and rheumatism, in neuralgic pains, in
gravel, and in giddiness, headache, insomnia, and other
manifestations de noting the lithsemic state. Being en-
tirely free from organic matter, the water is well adapted
for domesticuse. Although not used as a resort, the pro-
prietors of the spring extend a welcome to visitors and are
pleased to show them through their extensive ]l(lltllhﬂ'
plant. James K. Crook.

LONGEVITY.—(L. Longa of great age, aged. from
longus, long, and evum, an age, the life of a man.) The
word ]uuuc\ ity has two meanings. It issometimes used
to d ~r1mre the natural duration of life, —the length of
life that an organism might attain if not destroyed by
accident nor attacked by disease. The usual meaning ¢
the term, however, is the duration of adult life beyc
the ordinary limit, or the attainment of extreme old age.

The idea of a natural duration of life involves the ques-
tion of natural death. This question is di Cn“ed fully
elsewhere (see Death, Physiological T heor |
may be noted here that, while most phy
the opinion that each organism begins its existence en-
dowed with a capacity for living only to the end of a
definitely limited period, this limit has never been deter-
mined and its existence is purely hypothetical. The
cn:lence ior snc‘h a llunt is ohmmed ﬁr\t Imm th well-

as indiv 1(111;1}5 bc_\ uud a certain peno(l tJ_m av

tion of life being characteristic for each species, and that
likewise for each species there is a certain extreme dura-
tion of life beyond which no individual has been Enown
to exist.

Secondly, there are observations like Minot’s on the
growth of guinea-pigs (see Growih) which show that at
the beginning of individual existence an organism pos-
sesses certain functions at a maximum of efliciency, and
that this efficiency begins to decline at once, rapidly at
first, and then more and more gradually, until death ends
all functions.

Thirdly, we have the line of evic e that has pro-
duced plohablv the most impression. s is furnished
by the experiments of Maupas on Infu . DMaupas
found that if Infusoria were fed, but prevented from
conjugating, they would continue to multipl)
for a large number of generations. But at
power of growth and 11111].711\i1cat10n would be
paired, and finally the organisms would become so weak-
ened as to lose all power of multiplication and death
would follow. But this catastrophe could be averted by
allowing the Infusoria to conjugate with others of a dif-
ferent ck (see Im_p,eruun‘zuu Then there was a reju-
venescence and the organisms would begin life anew
with fres or. These experiments of Maupas, then,
seem to furnish at the same time a demonstration of
natural death and an explanation of the importance of
sexual reproduction. A( ording to this view. by the
union of two lnhlll)/li()]_l
the protoplasm acguire =y that is
gradually dissipated by nw activities of thc “organism.
The somatic cells of the higher forms must finally use up
their vitality and die, but the species is prevented from
becoming extinct by the sexual cells, which are set apart
in order that they may undergo rejuvenescence by con-
jugation with similar cells from another individual, and
thus begin a new cycle of life. But Maupas’ results
have not p: ed without adverse criticism. DBesides
Weismann’s criticisms (see this Haxpsoor, vol. iii., p.

. we have the experiments of Joukowsky, who reared

ies of Infusoria for many gener Ti(‘l’l‘- without
c;-oujuguli,. . He observed a culture of Plewrotrichia
lanceolata for eight months and during that time four
hundred and fifty-eight generations were produced en-
tirely by fission. And we have the very recent experi-

e
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