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or more, for the use of physicians. Upon the cover is
printed a set of instructions having reference to the sub-
ject of causes of death and the b methods of stating
such causes.

In the State of Michigan special attention has been
given in recent years to the subject of registration, and
a decided advance has been made in the appointment of
an intelligent physician whose duty it is to supervi:
collection and publication of vital statistics throt
the State, and therefore to act in the capa £
trar-general for the State.

The following certificate of death has been recently
adopted in Michigan, andisa v good model:
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The causes which res in the permanent suspension
of circulation and spiration ope¢ e directly upon
their mechenism, or remotely through the nerve cen-
tres which regulate their action. So important indeed
to the proper continuance of these functions is the
maintenance of an uninterrupted action of the nerve
centres of organic li at it is customary to adopt the
classification of Bichat and to speak of death beginning
at the heart, death beginning the lungs, and death
beginning at the head. For practical purposes this is

ifficiently accurate, and it must be a Imitted that any
attempt at a more definite classification is merely theo-
retical. The phenomena attending each of these modes
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action of the heart, the lesions that pru{lruw a fatal in-
t(nuptmnnt it are found for the most part in that organ.
They may be found also in the vessels

In the Heart.—When, from the occurrence of any or-
ganic or struc -tural h«uwn the heart is rendered no longer

able of prope lling its contents into the arteries, the

.ulation is obliterated and death ensues. The move-
ments of the heart may be suddenly and permanently
arrested also by either direct central impulses, as by a
gunshot inj , a blow upon the head, or such violent
emotion as of fright, joy, or grief; by such direct or
reflex imp1 ions as those resultis rom a blow upon
the lower chest or ep strium, or { the rupture of
abscesses, cysts, or the 1vid uterus; by the action of

ve poisons on the mucous membrane of the stom-

. or even by the ingestion of cold lic i

when the body is in an \'111( ate
cent experimental research le: 1 to the conclusion
that collapse or death from ¢ lied upon the
lower chest or abdomen is e mainly to the ’.u::. of
rlnrlwm contraction from ¢t nechanical 1Illtu\. on of
tu(h\.(\]r]ht‘L\lliLu on > hear 1USC ; that the
solar plexus may be disr rded as a factor in it, and that
the va 1 srminal mechanism i d near the heart may
confrin it in a minor deg

Sy u)]\a- ay be transient, >ver, as in fainting.
There is then a momentary cessation of the heart
action, producing an ansgmia of the cerebral centres,
resulting in a brief period of unconsciousness and ap-
pnum m.n:h

al syncope the individual suddenly turns pale
a cold :\‘\\i : manifests i e becomes dizzy, pupils
dila risic ecomes dim, 1 se slow, irregular,
flickering, and in an instant lif rone. Or, the indi-
vidual may suddenly ; ake two or three
convulsive gasps & = \\ hen the death isa
little less sudden, as in fatal cases of hemorrhage, or when
the perforation of an intestir takes place, we may
ob T at restless 3 12 to and fro, Is bored r
pirations, 1 in lirium, and, as the scene clos
single or 1 S,

In the Vess e of
the circul l , it gener 1111‘\'
proves to bearu e of thei ; 1d the reduc-
tion of 'h.mul pls-
condition clc
extreme dils _:nnv (\' rh. H:u d-ve
The most notable e his is seen in the state of
collapse that follows severe blows on the abdomen,
which case t the : abdo y distended as vir-
tually to e ter ps C > blood from the

to beat
w'Iu-ll is

may, howe
syncope due to the reflex ir i f heart, in wh
jnstance we have combined the >f each. Shock,
like syncope, may be tra sient, the nmhrr being gra
nally regained after a lo i
depression.
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: 11.\ mo «tl rominent symptoms
nuscular debility and a feeble, rapid pulse.
ect may remain clear to the last; but this, s

ce or absence of many other symptoms

Death.

must depend largely on the character of the disease upon
which the death ensues.

CESSATION OF THE RESPIRATION.—Death from this
cause is known as death by apncea or asphyxia, and may
be sudden or gradual.

Sudden failure of the respiration is due to a number of
influences operating within or without the respiratory
organs The former class includes all obstructions and
occlusions of these organs and all paralyses of their mus-
cles as a result of injury or .ase, local or central in
character. Caus (\lntllilrntilell\}-i i
clude all obstructions by foreign bodies or Env pr
upon any part of the respiratory pa e, as in suffo
tion, strangulation by hanging or drowning, and the
action of noxious gases.

The phenomena attending this mode of death are, vio-
lent efforts .lr respiraticn, followed, we are told, by sen-
sations of pleasure and a brief period of remarkable “clear-
ness of intellect. The expiratory efforts become violent,

:onsciousne and convulsions, or a few irregular

itchings of the muscles supervene, the face becomes
swollen and cyanotic, the ey Mm]ls protrude, then follows
a period of re laxation, interrupted by occasional deep in-
I ons which finally become spasmodic gasps, and
last of all, the heart stops.

A Jually fatal apnea is a common result of dises

mndnm .d by any morbid process which f’]‘d(illdll\
obliterates the lumen of the respiratory pa
I 1ptllmnnm and other neoplasms of the larynx, H.d{_‘ll]d
of its mucous membrane, false membranes of the trachea
and bronchi, cedema of the lungs, and the pneumonic
exudation. Failure of the respiration is nu’mouuh the
prominent symptom in death from phth: (catarrhal
pneumonia), and it ma sult from the pressure of large
abdominal tumors or a
S € T manner exhibit much the
same series O T s as those whose death is more
sudden. b struggle is less pronounced.

E .—Paralysis of the
vital nerve centres, or “death be ginning at the head,”
operates by causing a failure of the lation or respi-
ration. : , whether primary or secondary, and in-
juries located in the cerebrum or the cere yellum, may
result fatally through e: ion of the 11ﬂammdlmu LO
thw pons or I ulla or through the production of abnor-
Y ) up.m them. Deaths n electric shock,

and electrocution belong to thl:- (an-.
Such poisons as Ihl‘ toxins, ptoms
3 pecially the
and spinal centres
quantity, ultimately overcome re

Ltll\t‘ .\ U“('I‘H\(JUL\IIOS or (ﬂhlu
hTLlHL‘!‘H‘- \. reflex movements
soon cease; the 1 n becomes \1—: rtorous, gradually
more slow and labored, and at last stops, tranquilly, or
after convulsive manifestations.
it -L--md be remembered that the instanc
7 ced to the failure of ¢
rroup of is the ytion and not the rule.
e contrary, it w 0 lly be observed that with
the ebbing of life, the fa re of one system follows so
upon that of ane »r as to render it extremely
t to determine which of the vital functions is the
last to cease. eath beginning llu' lungs may be de-
(-m"vlo\'m- nt of ar al respiration, death
g at the head may for a time yield to the influ-
appropriate reme di but when the heart has
been stilled no human power can restore it to action.
Janies M. French.

DEATH, PHYSIOLOGICAL THEORIES OF.—Living
thi in 1]1: forms most familiar to us, at least, ‘111 g
old and die. We infer that this fate is univ
something of the same certainty with which we |
that a stone thrown into the air at any spot w S
will fall back to the earth’s surface. On the other hand,
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it is equally a commonplace of observation that the death
of the individual does not mean the death of the race,
and, inasmuch as every living thing is directly sprung
from a preceding form—omne vivum ¢ vivo*—we may as-
sume that the continuity of life has never been inter
rupted, and never will be. If the environment remains
as favorable in the future as it has been in the past, liv-
ing things will continue in unbroken succession for all
time. From th ndpoint we may speak justly of liv

ing matter as po: ng immortality, i st, poten-
tial immortality, since it has unlimited powers of propa-
gation. Itisone of the final aims of biological speculation
to reconcile these two apparently paradoxical properties
of living matter; tofurnish a satisfactory hypothesis that
shall explain the occurrence of old age and death in the
individual, and at the same time account for the possi-
bility of unending existence for the race that is implied
in the fact of reproduction.

In sp(-(ularimw of this character we must, moreover,
keep clearly in mind that forms of living matter are not
stable, in the same sense that forms of dead matter are.
A given animal exists for a period of five years; but we
are all perfectly well aware that no por tion of the living
substance of this animal has necess 1111\ remained actu-
ally the same throughout this time the atoms of
C, H, O, N, 8, P, that constituted Tll:_: living matter in
the beginning, may have been replaced very ly by
others brought in with the food. What has remained
unchanged through the individual’s life has been, on the
physiological side, a form of activity, and, on the mor-
phological and chemical side, a material substratum of a
practically definite composition. However familiar this
fact may be, it is, after all, the great distinctive feature
of life—or rather, of living matter. We express in the
single word assimilation, or nufr 3 Il y
which most distinctly separates livin
As long as any particle of matter is in l‘sls-
just so long has it the creative power of conver
food into living substance like itself. Thro
period of existence there is a steady stream of
ter coming to it to be rearran
and an equally cont low of dead material that
had once been in the living form. Nothing
this erceptmn clearer than Huxley’s simile he whirl-
pool at Niagara—which fits so well as an illustration of
the ever- (lmnw' 1z partic that make up the unchang-
ing form of life. 1is point of view we may say
that living matter is never actually the >, yet it must
be evident that, in respect of any given mass of that body
which we call protoplasm, it can reproduce itself only
in its offspring by transmitting a portion of its actual
substance. The formation of a new organism from this
transmitted germ is therefore, from a chemical stand-
point, no more a creation of a new being or of new liv-
ing material than is the continued existence of the parent
form throughout its period of natural Ii

As far as the mere external phc nomena of
concerned they may be observed and recorded. 1
human being this has been done with more or less care.
The coming on of the signs of t)H age in the diff
tissues, the rate of its norms 1l deve lopment, and the
ditions that basten or retard its development, are known
to a certain extent, though they have not been investi-
gated with the carefulness of detail that scientific exact-
ness requires. We cannot expect any solid advance in
our knowledge of the development of old age until the
statistics, which may be determined by e \In nent and
observation, have been recorded. "he i
of old age are spoken of usually in the text-l ooks of
phy ~.ulwr\ In the old, the bones bec e more brittle
because of a continu 1ally increasing excess of deposits of
inorganic salts; the (;lll'll;[\ become more rigid and
calcareous for the same reason; the elasticity of the lens
of the e decreases, bringing on imperfect accommoda-
tion; the mus atrophy and lose ﬂu‘il‘ phy 1 cal
mobility, as shown by the lessened vigor of th C rac-
tions and their diminished el : the nuclei of the
nerve cells decrease in size Lmvl show other signs of de-
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terioration ;
portant to n«
mac }nm IV O

hairs lose their pigment, ete. It is im-
> that these signs of deterioration in the
: do not make their appearance first dur-
f 1e period of maturity, but begin to develop
from the time of birth, or }:U-—ﬂ]ll\ befor At ten vears
ace the near point of distinct vision is 7 em. from the
has lengthened to 10 cm., at forty years
, at sixty years it is 100 cm., and so on,
of old : begins to develop in
., and results physiologically from a con-
i ticity of the lens. We ob-
tain similar faects if measure the rate of growth of the
body throug 1t i According to the somewhat un-
reliable st: i Quetelet, . the average male child
1 64 pounds. the end of the first vear
it w - 1 pot ”nl- a o of 12 pounds. t the
end of the ar it will weigh 23 pounds, : in of
only 41 pounds. 1 so on to full maturity the rate of
increase each ¥ Is rapidly. If we measure the rate
of growth by e increase in height instead of by the
increase in v , we find that in the first year the gain
is 148 mm., second year it has fallen to 93 mm._, in
the third tc mm., from the twentieth to the twenty-
fifth year it : 3 12 mm., and from the twenty-fifth
to the thirtieth } ly 0.8 mm., while in extreme old
age it becomes a ne ve i
In a wvalual paper Minot has given the results of a
laborious r rch upon the growth of ui it
i more irly and accurately the
1 in the rate nf growth
Minot bases hi rures
\ He defines the term
actness not hitherto em-
to the fact that usu-
of increase, the actual
1t periods is given ins of the
crement. I r words, if animal
iods ins in ¢ > 1 s only
t in we 1t or height, its rate of owth
roportionately the
and
twenty-four
the fraction
finds ths 2
1 1.11\1 -natal retar
growth diminishes during li
ward more slowly. The
, i3 by any means a regular one, the
decline is ms: 2d by irre 1ts, the most nc
and regular rhich is tl cceleration at the ti
pube t fol s from these facts that what we may
call the creative power of growth, or better, the creative
power of assimilation, which measures the capacity of
living matter to form matter like itself, decreases steadily
from birth. Like a stone projected upward, the initial
velocity b to fall from the outstart. As the ]N ight
to which 5 ravels ay be taken as
the force w which it was thrown, so the
in any individual may ‘11; 'n as a measure of the
powWe °; ity of » with which the germ
of that i star s er.  When the power
of assimilati s i 1 it to replace the wastes of
nutrition th tl - th issue is at hand. What-
ever may | he internal causes which lead to this dimin-
ution, ar s serve to bring on old ¢ we are safe in
i n to make themselves felt in
of post-natal life. The curve of vitality
sed but convenient word—does not
its maximum in the f
e, but tes A
life. This
1ass of living matter in the body,
conception holds good for thw-m—
ss into physiologic
e circulation, etc. These
at birth and become meore perfect iﬂ‘\':]l‘d
maximum efficiency being reached at dif-
that for the neuro-muscular apparatus,
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for example, being attained at an earlier age than that
for the brain. Exact data are lacking, but we may sup-
pose that the percentage f iner toward this maxi-
mum shows also in each case a declining curve with ad-
vancing years.

To mankind as indi nisms old age and death
are inevitable, but it is resting to inquire what may
be considered the longest yssible life un
favorable conditions this world likely to aff
can answer this only by searching the records.
put aside the oldesi accou on the ground
tainty as to the unit time, and make our e
the basis of comparatively modern statistic 3
put the maximum age as lying somewhere between one
hundred and twenty and one hundred and eigh q
Perhaps the most celebrate d case of longevity is that of
Thomas Parr, an account of whose li:'z-, toge ther with rl-z:
results of a ]m_L mortem examination made by Harvey,
may be found in the third volume of the “ Philosuphic
Transactions,” p. 886. 'The account relates “that he was
a poor cou ryman of Shropshire, whence he was brought
up by ti Yicht Honorable Thomas, Earl of Arundel
and Surrey, and that he 111‘-1 after he had outlived nine

in the tenth year the tenth of them, at the
1 ];1111(1]{1‘1 and Jh\' two yearsan 1ine months.”
i‘)tll(rm-c B - extracts I stter of Harv
as follows: e cartils of the sternum h
more bony than the others, but flexile and sof
cause of his death was imputed chi r to the ¢ hau oe ul
food and air; “ forasmuch as coming out of a clear, ‘thin,
and free air, he came into the thick air of London, and
after a co int, plain, and homely country diet, he w
taken i asplendid family where lu fed highand dru
plentifully of the bes IIL was able, even to
the hundre 2d wl thirtieth year of his ., to do any 311.«—
bandman’s work, 1
stated that he mar
twenty years of
fw-lmm sexual
r recorded ¢
rity. H. tins, a native of Yorkshire,
1, in 1670, at the age of one ‘hundred and sixty nine.
1 that on one ocecasion, when brougt P
justice to tes rith reference to event which hac
occurred one hundre c'. ;uul forty years before, he appeared
b »d one hundred and two
and one hundred yea 1 . A more remark-
ah'r» case still is that of Kentigern,or Saint Mungo, founder
2 tuhuhm of Glasgow, who reached an age of one
hundred and hty-five, if we may trust the accounts of
his life onTecord. Among the exceptional case recorded
some are st: nul to have been unusually temperate in their
habits of life, while others paid no regard to ~mh pre-
cautions. In this last category Pf 5 one
Brawn, who reached an age of one hundred and m enty
although his t -mh»mum- records the fact that he wasa
confirmed dru le of such evidence as this
it isevident that {-\c"rptii 1al longevity cannot be referred
solely to careful observance of hygi : conditions. W e
must explain it, in gener: y to an unusual
POWer « f assimilation in the living sul *e COMPOS
the tissu and that this tendenc 1 is inhe
may be >ted as demonstrated by tl ti
insurance. At the present day we have numerous C
of persons pa the hundred-year mark by a few 3
S0 Ill.L‘ this a annot be regarded as very un
Sir C. wn, for example, in his intere pupz_»r on
ge, that in 1889 the deaths of seventy-six
ed centenarians were reported in E u] Wale
However, leavi aside the 1(]"‘=lltll tive c Is, xlu
ner or later comes to the rest of the
matter how favorable the (1‘\'i1‘u“.'1llllI~ of life may
It is not altogether hopeless to inquire into the cau
this about, though naturally any such
s ll‘ oely mml up of spec ulation of a \w—ry
iy define death as S
_ therefore, to arrive at e g
conception of its cause one Imu st define as cle n»l\ as

possible what is meant by life. Spencer’s definition is

ps the one most familiar to educated persons. Ac-

to him life is the continual adjustment of internal

L.l relations. When plu;vul_\ analyzed the defi-

ludes a great deal, qml it is difficult to criticise

But the phys gist \\111 certainly uhhﬂ to
attempts in the m

3 ensemble of pn-|n riies manifested by liv-

matter without pretenc to trace these properties

ve way to the ] ical substance that mani-

i e defined light by enumer-

ical effects instead of

the ether or the physiol-

of life 1st be one that

nomena with the structure of living

As the chemist may deduce the chief properties

1t nw-n a ‘.\u- ywledge of the structure of its mole-

ieves that a scientific explana-

enoment L of i1 tion and

by discov ng the

Bk ﬂml_ To this end all bio-

1stment of internal to ex-

1 relations, 1€ e eTAC of Ih(‘ different

s that br abou his ad should be

‘nw n'ml > che ls : f r m;w rin

of 1_u_nz-.1 t > ext Iml (uu(llr ay be fore-

told from a knowl : of its molecular ture. Tlmt
this kind of explanation of life is not incon

mote is demons 1 a 1 chemical

11‘ fl in some

sential

1ce h'.,‘f\‘-'g‘i’_‘ll in -Turl 11z in the

m' the i C le. In dead pro-

r c\:~r in { f a it -gt (um;mund

uminous bodies—that is, as
s the nitrogen is ncerned—are always ammonia

pounds, amines, Or al acids, whil nd products

of the oxidations i substances ay be cl >d
¥ r, the cyar >

acterized by r instability, and

of the most prominer phenomena

substances; S btless the chem-

is known ritability of living

it, in a striking

of w lml W
tion, by whic
molecule of :(.Ul prot o
look upon the molecule of cy cid as showing
properties intermediate between those of living and dead
matter, as a half-living substance. In a similar way
Loew and Bokorney attempt to explain the peculiar
proper of livir matter on the supposition that its
molecule contains an aldehyde group. They find that
living protoplasm, in cer rells at least, has the
property of reduc silv nitrate from alkaline solu-
tions, while dead proteid has no such action. They infer
that this reducing power is ca by the presence of
an 11 lehyde nlnu]\ and they gi howing that
Lllm shyde, by union with ammonia, may produce
de, and this, by condensation and reduc-
addition of B, m 1t give a compound of
the molecular form I which as lon
tained the aldehyde grouping would be livir 1\!'HTI_-i(1,
and would form the basis of living protopl . Latham
attempts to {nmln‘u' the theories of ew and Pilug
by sup g that H g proteid is composed of a ¢
: a benzene nucleus, th
plaining the ir ty or instability of living prot
well as its red action. Howeve dequate and
premature such hypotheses may seem at present, they at
least serve to demc ite the fact that the physiolog
and chemists are looking forward to a definition of life
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