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ANATOMY AND PHYSIOLOGY

l'~i1Jr~" HEN pursuing th e study of "the human
form divin e," tho anutomist or physiologist

u;:Z'!!~~, is ufteu l et] t.o pause ill tho iuirls]. 0(' h is d is
sect ions 01' observations, :II[(] 10 cx cluim
wit h th e P salmi st , " Grout .uu l wondrous
are Thy works." Even tho ul hoi s], "who
recogllize·s 110 Olllllil'0( ellt H:lllci :I S tho Crc
ul.or of':11 I 1lie nuuvcl s whir-l: g reeL tho in
vesLigaLillg sc ielltis t a.L C \ ' t' I')' (111'11 , is loLl)
to believe him self tu IJe a creature of

chanec, nnrl is pron e to creel an altar ded icated
to the worship 01' Naturo, even if he I:ti ls to rec
ogllize the God 01' Nature. That wond erful machine
whi ch wc ca ll the budy is th e tuustcrpi oco or
Ute I nflnit e Artis t. I u every detail 01' fibre
and structure a lii] fun cti on, th e most marvelou s
wisdom and foiesigh t arc display ed, and such an
adapta tion or moans to ends as nono but an in
finit e mind could devise. In no part of thi s WOIl

derfully delicate nd complicated mechanism is thi s
~ [21]



mor e !" hojkingly tv be observed than 1Il that 1101'

tion of the body devoted to the perpetuation of the
species,- a function in the performance of which the
interests of th e ind ividual are subj uga ted to tho se of
the ra ce. To the set of organ s to which this impor
tant work is allotted in woman, and to the na ture and
peculiarities of th eir se veral functions, thi s section is
to be devoted ; but before ente ring upon th e special
considera tion of the reproductive syste m, a nd as a
preparation for the most perfect understanding of the
SUbject, we will take a hasty glan ce at life and its
functions in genera.!, and at the structure of the body
and it s several parts , with their various fun cti ons.

Animated Atoms.-Let us begin at the very
foot of the scale of animate being. Di ll yo u ever ob
sene the filmy coat of green which cove rs the bottom
of a half-dried pool by the roadside? or the greeni sh
accumulation whi ch occurs in old and uncleansed
eav es-trough s ? If so, gather a little of this same
green substance and bring it to our laboratory where
we will study it with care by the aid of a powerful
microscope and learn a lesson in the science of life
from the lowly forms whi ch we may observe.

Everything being in readiness, we place beneath
the microscope a little speck of the green slime, and
find that the charac te ristic color of the same is due to
the gre en coloring of the myriads of minute specks of
life of which it is composed. The exact appearance
of the se under the microscope is well shown ill Fig.
1, P late I, to which the reader's attention is invited.
Each little speck is what is known to the biologist as
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a cell. It is composed of a rrela t inous subs ta nce of
I he consi stence of j elly. transpur en t in all part · ex
c0pt it , center, at whi ch may be scc n sundry little
!..:" rccni ~h specks to whi ch th e color of th e ago'!'e(l'at ed
IlIa:-: :-: i ~ du .-. Thi .. humble crea ture . iutiui t ':,illlal in
size, is as much a living being a the proudest mon
arch, and bears th e nuuro or protococcus.

A lit tlc care ful crutiuy of th e object will prob
;IIdy r ev cul other Ioruis of life closely allied to the
specie uumed uch a tho se shown at Fi ,r. 2, Plate
1~ whi ch arc kn own a,' amcebtc, and which in lllany
resp ect s differ littl e from th e protococcus. Howevor ,
th er e is in reality a wide diflcruuce between th ese two
animated pecks, for ono is a vegetable, and th e other
an animal. If we ha ll th e time at command , it would
be most iuter e ting to ::: tudy clo ely th e charnctcr i 
tic ' and habit , of life uf these two rcprcsentutive crc a t

urcs ; but we can only glancc a moment at some of
th eir leading point ' of inter est.

1. They are mor e or less alobulur in form.in wide
contrast with th o sharp, angular outlines uf a crys tu l

of salt, a snowflake . or a minute uruiu of sa ud . Thi s• . u

is true of all liviut; bodies.
<.-

2. Th cy cat. Although th ey are not possessed of
tocth , or e ve n or mouths t lu-v III:'." he ol,:'t,1'\ I,d to
ca t, each in its own \va.,," and ellUusin ;.!' its own 1'1'0IJl'r
food. Th e protococcus. 0111' little arccu plaut , :,l tI,

-i sts up on th e min .rals ;1\1(1 g;rc' which cx i-t in ti le
moist earth wher e it finds it s horne. A carefu! exam
ination of th e uuucha ~ugged ~ n reason why it i ~

found in close pr oximity to it s humble relat ive, ruce
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it is found to contain within its central portion, s un
dry fragm ents which arc ev ide ntly the remains of a
protococcus upon which it ha s mad e a sumpt uous

meal
3. Th ey gro w. As t hey absorb and :Ippropria te

nouri shm ent , tl ley iucrcusc in s izu, up to a ce rta in
limit, eac h passill Cl ' t hrough th e se vera l s tages of ex 
istence peculi ar to its spec ies . In many of th ese

lowly form s, as in some high er, some or th e s tage.'
of th e cx istonce of a single individual inv olve such
remarkabl e ohanucs th at it Ioscs aJI se mblance of
it s form or a pllea ra ucc and would not be recognized
as th e s.uuc by the mos t acute obse rver. This is
true of th e protococcus, as will he seen by compar
ing th e dillcrcut forms shown in the Plate.

4 . Th ey move about. The property of voluntary
or sponta neo us iuotiou is usually ussociu tc d with
animals only; bu t t his rule does not apply t o th e
little crc n! ures whi ch a rc found at the lowerm ost end
or th e sca lo or :llIinJ:Lte ex iste nce . H ere J)(It h animals
aIll} reget ables are ('n(}owed with th o pow er 01' motion .
Th e protococcus, at Ieust a t cc rtaiu s tages of its ex
istenc e. ],ossesses two liLlie filaments 1,y Ow 1' 0 11

s tant Illati on of whi ch it propel s it self rapidly through
th e water wh en it is imm ersed , ur wri ggles along the
face or a moist surface . Th e atu uibu, our atomic
animal , possesses st ill greate r }lowers of motion and
locomotion. It ha s no limbs, no feet, no hands, no
wings, and y et it moves about with great facility, and
sometimes after a ver y lively fashion.

5. Th ey increase in numbers . These infinitesimal



heings, lik e the larger memb ers of the animated world
of whi ch they ar e the types, possess th e power of re 
producti on. by whi ch their respecti ve ra ces may be
preserved from extinction. Of th e ex act modes of
reproduction here illustrn tcd, we shal l tak e occasion
to speak else whe re, and nee d nut say mor e in this
connec t ion exce pt to men tion that th ey ar e essentially
the same in each of t he t wo li ttl e cre a tures whi ch
we arc considc riug as reprcseu ta ti vcs of th e two great
divi sions of the organ ic world , uni iuuls and vegetables.

6. After li"illg it s ullotl cd span of life and per
forlllin g it s du o sha re of labor in th e :rrcat workshop
of th e worhl , onr-h or th ese two liUle creat urcs " pays
its deb t to ll:l!nre ":lllflrl't l\!'ns to it s moth er our th
whence. diredl.v or iurl ircct.lv , i t. caine.

Arc animnls ruul vegctuhl cs th en so nearly alike?
Th e verdi ct of science is that the «hiof distincti on
which can be mudo between these two great classes
in the lowest form s is in Ihe characte r of th e food
upon whi ch th ey subsist. Th e vege table finch, its
food in the inanimate elements of th e soil, moisture,
and air. Th e uuimnl cannot app ropriate this kind of
nourishment, and feeds upon th e vegetables to which
it is so near akin, or UIJon its brothers of the animal
kingdom.

Slight as is th e difference between th e two classes ,
animals and vegetables, the di fference between lowly
vegetable form s and higher, and hetween the amceba
:1I1d high er animals, is st ill less. Th e giant oak is in
reality only an aggregation of living cells each of whi ch
is essentially like the protococcus. Th e mammoth ele-

1

a

e
II

c

ANATOMY AND PHYSIOLOGY. 2fi



plum t , man him sel f, is but a comm unity of little crea t

ur es of whi ch t he nmrebn is a type. Take a drop of

bl ood from the finger ; pla ce it und er th e mi croscop e,
and we find in view thousnuds of li ttle creatures,
some of whi ch are so nearly like th e arn ceba which
we found in th e slime fr om a stngnant pool that the
most powerful mi croscop e sc a rce ly sho ws any differ
euco ( F ig' . 2, J>late J) . Th ese li ttle c roul.u ro» are known

:1::; th e white blood-corpuscles. Each drop of the vi
tal fluid conta ins th ese antl million s more of other

littl e creatu res known as the red hloorl-oorpnsclas,
whi ch are s im ply whil e hl ood-ccrpu scles g rown olel.
Tear ofl' a littl e IJit, or ti ssu e from th e Ii ve r and s ub

mit it to th e sc rutilly of a powerful ma gnifYing glass.
This t oo we find to be composed of curio us ly shave d

littl e living oreat u res . These living at oms have each
th eir purf.i oulnr individual work to do ; th e red cor

puscl es to ca rry ox y gen , the white on es to repair in

jured p ortious of th e body and in th eir old age t o
become red cor puscles, :1Il11 the ce lls of the liver to

make bil e. In th e kidney s are found other peculiar

creatures to 'wh ich is assign ed th e du ty of removing

from the body cer tain impurities whi ch together form
the urine, In the s tomac h are found crea t ures which

are adapted to th e work of making gas t r ic juice to
digest the food. Other cells in the body, devoted to
mechanical work, form the muscles. In the brain

and spinal cord are found still other active crea tures
which do our feeling and thinking for us. Thus the

whole body is divided into groups of cells, eac h group

being assigned a special work to do, just as the mom-
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THE NUTRITIVE SYSTEM,

The Digestive Apparatll s.-A quain t author de
sc ribed an animal as a s tomach with various accessory
organs for mini st ering t o its wan ts. This remark
presents in a some what exaggeratel l ligh t th e r elative
importan ce of the digestiYe a ppara tus if we cons ider
the human uuimnl alon e; but if we arc to regard the
animal kingdom as a whole, it cannot be cons idere d
as vcr)' mu ch overdrawn. By some mysterious al
chemy, the exac t nature of whi ch is by no means
well understood, the stomach reduces to a soluble
form awl a homogeneou s charac te r a great variety of
subs ta nces whi l:h are used as human food, and whi ch
after ab sorption arc by furth er processes s till more
marvelou s arul myst erious, convert ed into th e various

ANATOMY AND PHYSIOLOGY.

All organizecl hein gs require a more or less con
s ta nt supply of new iuateri nl to promot e th e processes
of growth aud rcpair. In orde r to tnuk e thi s material ,
term ed food, availnble for th e plll'pOSC design ed , a se t
of organs ha s been pro vid ed whi ch a re collec tively

known as

bel'S of a couu nunity might be grouped according to
the se veral trades to whi ch its members are dev ot ed.

Having now gained a few fundam ental ideas re
specting th e ge ne ra l make-up of the body , let us pro
ceed to study its seve ral parts with gre ate r care, so
that we may he better prepared to understand their
relations to each othe r and to th e whole. ,Ve will

con sid er first,
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tissues and cleme nts which compose th e body. The
stomach and its accessory organs arc th e means hy
whi ch fr e: h materi al is br ought int o th e body to take
"the pla ce of that whi ch has become WOI'll out a.nd use
less, and pro vid es th e Ileuessary pabulum for th e
growth and developm ent of th e y et immature body .
Th e digestive apparatus consis ts first, of

The A limenlarij CanaL, :1 1II11 '; CIlI:i r IIIhe n hout

thirty feet in length, ex te nding from the month to
th o anus, aloug whi ch arc a1Tnllgetl th e var ious acces
sory organ s wliich take part in th e pro cess of diges
Lion . At enr-h cn.l thi s (':111a I is g ua1'lle (l hy a sphiue
lr-r muscle for th o purpose of' rel:iinillg its cont ent s
during th o prot 'ess of di:'·eslion . Beginning a t th e up
per on.l, we will cx.nuino in detail each of th c orga ns
of tligcsti oll in th e orde r in whi ch th ey occ ur .

The Teeth, tw enty in number ill th e r-hilr] and
thirty-two in th e adult, arc arranged ill th o upper und
lower jaws. bein g equally di vid ed between t he two.
Th eir fun ction is to reduce the food to a pulverulcn t
condition so that it may he eas ily swallowed and lIIay
be rondily actcd upon by the digc stive juices. The
maintenance of the health of the t eeth requires their
vigorous use in the mastication of food requiring
trituration.

The Salivary Glands.-Armnged on either side
of the mouth are three glands, the office of whi ch is to
secrete a. bland fluid whi ch moistens the food nnd
softens it preparatory to the act of swallowing, and
at the same time acts an important part in the
chemistry of digestion, as we shall see presently,
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Th e nrnount of sa livn r v fluid ..cc rc tc d depend s ycry
largely upon th e length of tim e the food is ma sticated,
:IS its sec ret ion is s ti mulu tcd hy th e a ct of chc wiug .

The (Esopliaqu«, or Afcat -pipe.-The hack part
of the mouth is kn own as th e 1,!tr(J·/j Jl .r, whi ch con
tra cts at it s low er p:lr t to form a . mall tube whi ch
c x tends dowuwn.rd to th c stomach and 1S kn own as
the msoplw!/lls. Art er th e food ha been musticn.tcd ,
it is thrown hack into th e pharynx by th e ton gue,
ann hy a. pro <;e ~ s of squee zing awl pulling is carried

down to th e s touuu-h ,

The Stomach.-This orgnn, alth ougl. oli n of' Ihe
Ill OS /' import unt of' th e vnrious nrg:lllS t ·Il .!.!: ; I .~·t ·cl ill th e
work of' (ligt'stion , is not , as i:-; gt·ncr:d ly :-;I\ \,\,o:-;ed, th e
osseut iul Olin. It porforms ouly u p:lr t or th e work
of tligesti on, awl may he tli:-; pl'llsc(l wilh as eas ily as
an y one of a muuhcr of othe r orga lls whi ch are a~ :-; o

cia tcd wi th it in th e per fett el:tbora lioll of' th e food.
Th e s tomach is simply a dilat ed purl ion (I f th e ali
mentary canal, holdin g about three pillts when mo.l
e rately di stcndc d. Its lillin g mcmbrau o is filled

with little gla wls wh ich secre te a fluid kn own as
ga trio juice, whi ch contui us a pecul iar subs tance

known as pcpsine, th e properti es of whi ch we will
discuss presently. Th e gas t rie juice is intensely acid,
and is secre te d in grea t abundance during th e process
uf digestion.

The Ini estines.s-Yv-n» th o s tomach tlOWllw;trel ,
th e alim entary canal continues :I S a smull tub e fur th e
crcnter portion of it s length, ox palldillg about five

feet from its termination to form th e large int estine,
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or colon, and aga in contracting a few inche from th c
end, formin g th e rectum, its t erminal por tion. All
alone its course, but es pecially in that porti on kn own
as the small in tes tin e, thi s part, of th e alimentu rv
canal is plentifully supplied wi th glnnd. which sec re te
a complica ted fluid whi ch ha s an important part to
play in th c work of digestion. "While th c process of
digesti on is in pr ogr ess, the intestines nrc in cons tant
moti on, wave-lik e motions, t ermed peri staltic mov e
mcn ts , t raversin g th eir whole length, from th e
s to mnch downward , onc following an oth er with a sur!
01' rh vf .ln nir-u l uct.inn. Similar movements :11 :"0 lnkl :

place in Lllc s tomach whil e that orgnn is engage d ill
the d igc~1 ion of food.

Th e Liver.-This organ , th e large~ t glan(] in t 1)('
body , is local ell just beneath th e rib s on th e rigid
side of th e body. Its left portion proj ect s ove r th e
s tomach somc whut , Th e function of th o liv er is a
oouiplicatcd one. Besid es its work of making bile, to
whi ch it lllay be said to be chiefly devoted, i t also
performs very important offices in the pr occss 01'
digestion, and oth er important fun cti ons which lila,"
be more properly mentioned e1. ewhe re. Th e bill' is
conveyed from th e liv er t o the intestine, whi ch it en
tors a fcw inches below th e stomach, by a duct, whi ch
is j oined before it reaches th e int estine by anot he r
duct coming from an organ clo e a t h.md wh ich is
also in volved in th e (] i gc~tiv c pro ccss.

Th e Pancreas.-This is a o·blll] 111 Ill :lny 1'(' 

~ P(· l· t~ closoly ullied 10 Iho snliva rv g:land.'. T ill'

t1uid whir-h it sec retes, th e puncrca.t ic juice, is a vcrv
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importuut cli!.!\,-.tin' a!!f'nt :111\1 n·ry . tron!!l.'" 1"('-.\,mhl.·-.
t ho :':t1i'"ar.'" jlli\'\" II will re cciv > furth er a tt ontiou
\\ lieu \\ \' cons ide r th e cligc~tiYe fluids.

The Spleen .-Thi:-, oruun i . 0 clo : rl.'" ns: ocint cd
with the tligt':,ti'"' apparalw that it ha s IH'CIl long'
:'11 rrnisod that it is in ,OIllC way involved in the
III'OC C:' , of convcr t iuu food into bloo .l ; but as yet.
what part, if :1IIY, it .u-t s, hns not he .n made OIlL. It
is located in the left s ide , just und er th e 10\\'('1' border

of the rihs. It is usuully nut 1:1 nrc enough to be feIt.
hilt oft ou hf'\'onw:, ('I1I1 :,i(lr'rahly cnlal')!c'd in lH'r:,oll.

who 1'(':,ide ill a iuu larious country. somct ime», us ill :1

c'a:, , whu-h we ha' ' now und er t rca tmr-ul . to te-n or

1\\ «lve times its nut urn l siz«. which is :,('a l'l '\' ly largt·)
t luru that of the <'1usl'(1 halll1.

The Portal System,-"\lI the Idood from thai
p"rtiun of th e tli!!\·:-ti,"e syst em included in the ah
dominal cavitv, is !.!::lIher ed into one lartre vein h~"

\\ hich it is carried to the liver, it ycry wise provision

of nature, sin ce it n ices itntes that whatever is taken

into the blood-vess els from the stouuu-h must pa:-:
through this natural strainer before it cun minule
with the blood of the r est of the body. This relation
of the liv er to the portal circulation is important, a,
it explain oine ca ses of disea se of oth er abdominal
orguns whi ch would otherwi se be inexplicable.

The Five Digestive Juices.-Froll1 the above

description. it appear that th ere ar five dist inct difrf':,t
iv fluids ; vi z., the 111/,.0, the .qo. ·lrir fuicc, the bile, th '
pun crculic fu icc, and the /'I/Ir .-II'I/o[/I//('('. Ea('h of thesr
sr-veral juic >~ has it , particular work tu perform ill

I lie <1iO'E' . tive proces .
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Food, in its relation to the digestive o1'g:llls, may
be divided into the following clas: es :_

1. ]llilrogen01l8 cle me nts , represen ted by the nlhu
men of OO'O'S, the lean portion of fie..h, a nd th e glute n
or vegctuhlo albumen of' plants;

2. F arlnaceou8 and Sa cc!ulrine ele ments, 1'OI)re
sented by the various kind e of starch unrl sngar;

3. Olea!Jinou8 el ements, found in the various sor ts
of vegetable and animal fats;

4. Jjul,iJestible n.nd Innuiriiious clements, as tIw
cellul ose of pl:in ls und tho tendinous und iurligcstiblo
portions of fl esh food.

Fur each one of those classes, except th o last, nat
nrc ha s provid ed a distinct, digesti vo fluid.

'I'h o saliva digests s tarch, converting it into s Uo: lr,
It al so e!mnges ca ne su gar into grapo sugnr.

Th e gas t.r ic jllice Iligcsts albuur cn, cuscin o, gluton,
nnd all oth er (ligcst.ihle nitrogenous cle ments, and

. docs not digest an y othe r of tho clements of' food.
The bil e digests t he nitty clements of th o food,

and no othe rs . Th o digesti on of fat s cons ists in th eir
convers ion into an emulsion a nd th e saponificat ion of a
small portion.

VVo have still two digestive fluids, tho pancrea t ic
and the intestinal, although we huv o found provision
for the digcstion of all the digostiblo clcruonts of food .
\Vhat use have we for thom? H er o we see an i l
lustrati on of th o wonde r ful ecollolllY of nu. tu rn.
Lest any slll:l1 l por tion of th e foofl sho uld csc:lJl('
with out eourplnta digesti on, she has provid ed extra
moan s for the digestion of th o se ve ral elements of
whi ch our food is composed, as follow s :-
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The P ancreatic J uice possesses the remarkable
property of being able to digest tw o of th e elements
of food, and those very dissimilar in cha rac te r, th e
farina ceous and t he oleaginotis ; so that if th ere is any
portion or th e starch or sugar whi ch escapes th e ac tion
of th e saliva, it may be ac ted upon by th e pan creati c
fluid; and th e fa ts not digested by th e bile, still have
:L chance for digestion by the same agent.

Th e Intestinal Ju ice is a still more wond erful
(laid, since it is able to digest all t he clements of
rood. Thi s remarkable property is und oubtedly du e
to the fact that it is th e combined product of the ac
tion of a very large number of different glands, a nd so
is undoubtedly very complicate d in it s composit ion.

Absorption.-A fter t he food has been redu ced to
a fluid state by th e act ion of these vari ous juices, it
is absorb ed through t wo sets of absorh cu t vessels, and
ill some mysterious mann er which is by no means well
und erstood, is eonvortcd in to blood, a sort of fluid ti s
sue whi ch circu la lcs through t.hc ho.ly /'01' th e purpose
of conveyin g lu th e oth er tissues th e required nour
isluu cut, :LIl1l cUllvey illg away the worn-out material.

Disintegration and Elimination-s-Svevv move
uient of a limb , every sonsntion, even every thought,
results ill th e dcs l.ruction or breaking down of ti ssue .
The force employe d in th e various life-processes of
the body is evolved at th e ex pense of ti ssue. Even
the act of digestion itself occasions the loss of a cer
bin amount of tissue. Thi s pro cess is known as dis
assimilation or disintegration. The result of it is the

/ formation in the body of certain substances known as
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debris or waste products which are poisonous to the liv
ing tissues, and require prompt removal to prese rve
the body in health. Wh en th ey are left to accum u
late, va rious diseases ari se, and death ensues, some
times in a very short space of time.

To remove these useless and poisonous substances,
a special set of organs is provided, which ar c termed
eliminative or excretory . Ea ch one of th e prin cipal
poisonous clements formed in th e body has its special
organ to effect its removal. Urea, th e poi onous prod
uct of th e disassimilation of the muscles, is elimina ted
by th e kidn eys. Oholestcrine, which results from th e
breaking down of nerv e tissue, is carr ied out of th o
body through th e liver. Carbon di-oxide , or carbonic
acid [Jas, is eliminated by th e lungs. Various poison
ous elements are carried out by means of the skin,
and still oth ers by th e intestinal mucous membrane.
By th e action of th ese several organs, the sys tem is
kept free from th e waste matter which would otherwise
accumulate to such an ex tent as to hind er th e vari ous
vital processes, and in a shor t tim e obstruct th em al
togeth er.

Assimilation.-The br eaking down and removal
of waste products creates a demand for new material ,
which is supplied through digestion and assimilation.
Each tissu e possesses th e power to repair it self, and
this work is constuutly going forward in all parts of
the body , especially during sleep, when th e process
of di ' integration is less rapid than at other tim es.
E very tis. ue participate in thi s process of change,
ven th e hard est bone 0 Th e soft tissues change Ycry
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often, probably every few weeks or months, while the
more solid tissues probably change as often as every
few years, if not more frequently. The blood, a fluid
tissue, changes compIetely every few weeks.

THE MOTOR SYSTEM,
All of the voluntary and involuntary movements

of the body are the result of the contraction of the
minute fibres of the muscles, which constitute the
fleshy portion of the body. The bones also partici
pate in many of the bodily movements, particularly
those of a voluntary character, by affording points
for the attachment of the muscles.

THE NERVOUS SYSTEIl

In the brain and spinal cord, and to some extent
in other parts of the body, there are to be found
curious little cells, which vary greatly in size and
shape, and are exceedingly minute, but which possess
similar and very remarkable properties. When ex
amined closely, it is found that these little creatures
are provided with delicate prolongations of their sub
stance, which lllay be compared to fingers, and which
may be traced from the cells themselves to the most
remote parts of the body in many instances, while in
others they seem to be joined to other cells in the
immediate vicinity. Some cells are furnished with a
very large number of these fingers, while others have
but one or two, or even none at all. Certain cells
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se nd fingers to the eye, ot hers to the e:11', s t ill others
to the n o o, others t o the tongue, and others to the
skin.

Thus i t is that th e various se ns ible properties of
objects are percei ved by th e bra.in . It s ce lls are ex
tend ed into th e rcuiotcst parts at' th e holly by moan s
of their iuuucn sely long fingers, and thus arc con

sc ious of whatever is tnl.llspiring at the surface or out
s ide of th e body. Similar fingers are se n t out by
othe r cells to the mu scles, and muscular action is pro
du ccd by impulses r eceived fr om the cells in th e
brain or spinal cord . Ot he r cells se nd out fingers to
th e SLOllUlGh, und through th eir iulluonce the work of
d is es tion is performed. St ill other cells h uvo charge
of th e work a t' th e liver ill n similar mann er. Thus

all the w ork of' the body is don o through t he influen ce

of the little crea tures which reside in the brain nnd
s pinal cord . By iu ouu s a t' fingers se n t out by other
cells, all t he vari ous parts of the body arc associated
together in th e closest sy mpa thy . Every motub or
sy mpnth izcs with eve ry other member. ·Wh en aile
suffers, all s ullor.
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ALL of the organs and systems of organ s thus far
consid ered, rela te t o the individual exclusively.
Th eir object is the development .uul maintenan ce of
the individual life. Rep roduction has for it s object
th e production of new individuals. Thi s, so far as
phy siology teaches us any thing on the subject, is its
sole and entire fun ction. It has reference t o th e ra ce,
not t o th e individual. Its exercise onght to be
wholly unselfish in its object, th ongh the human spe
cies, unlike th e majority of lower animals, too often
prostitute it to basely selfish purposes.

A s th is book is in tended for one sex only , we
shall in the cousiderutiou of th e anatomy of reproduc
tion, confine the description to the reproductiv e appa
ratus of the human female, although the considera tion
of the physiology of reproduction will require us to
study to some extent the fun ction in both sexes, and
in lower animals.

The organs of reproduction in both sexes may be
divided iuto two classes,- essential and accessor!!.
The essential organs ar e tho se which produce th e re
productive elements known as th e eoosperm or sperma
tozoa in the man, and th e ovum in the femal e, th e for
mer being produced by th e esse ntial organ of repro
duction of th e male kn own as th e testicle, and the lat
tel' by th e ovm:lJ, th e esse ntial reproductiv e organ of
the fe111<11e. Th e other organs concerned in reprorluc-
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tion in th e female are chiefly for th e purpose of pro
tecting the yo ung human being durin g it s develop
ment . The concise description of th e vnrious orgnns
involved in th e process of reproduction which we shall
attempt to give, will he best und erst ood hy reference
to Plate A, which represents the middle porti on of
the body as divided vertically through the center.

Beginning with the most external porti on of th e
reproductive apparatus, we find, first, two fl eshy folds
known as the labia, which unite in front at a
prominence known as the mons veneris, which, with
the labia, is in th e adult covered with a thi ck growth
of hair. A ver tical slit separates th e labia, a short
distance from th e lower or post erior end of which is
the anus, or circular opening of th e lower end of th e
alimentary canal, or intestine.

Just within the labia are two smaller folds of tis
sue kn own as the labia minora, which uni te at the
upper end, forming a sort of sheath, beneath which is
the clitoris, which corres ponds to the p enis of th e male.
The clitoris is composed of erectile material, which is
also true of th e labia minora. Both of th ese parts are
abundantly supplied with nerves of sensibility, and
together th ey constitute the chief seat of sensation in
the sexual act.

Just below th e clitoris is a small opening known
as the meatus urinarius, the ex ternal orifice of the
urethra, a small passage connected at its inner end
with the bladd er, and serving as a means of out-let
for the urinary secretion.

A short distance below the meatus urinarius is an-
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other opening which leads into the uaqina , Th i
opening is usually partially closed by a thin mCIII
brane t ermed the b!Jmen. In some enses the vaginal
orifice is nearl y closed by the hymen, while in others
th ere is but a more trace of membrane. In cxcep
tional cases th e hym en may bc wholly absent, or may
completely close the mouth of the vugiua. Th e
pre sence or absence of th e hym en is not , as was form
erly supposed, a test of virginity. A s just iud icat cd,
it may be absent normally , and cases arc not rar e in
whi ch it persists after marriage or even aft er child
birth, though it is usually ruptured a t the first sex ual
inter course.

Th e 1)((gina is a canal lying betw een th e bladder
in front and the rectum behind. Its length is usually
four to six inches. It is lin ed with mucous membran e
whi ch lies in folds so as to allow distention at partur
iti on. Its wall s conta in mu cular fi br es by th e con
t raction of whi ch, at least in part, th e canal is mad e
to return to its normal size after childbirth.

Proj ecting in to th e inn er end of th o yaginal canal,
as lllay be seen in th e Plate, are to be found th e
fleshy lip s of th e lower end of tho uterus, or toomb,
This organ is pear-shaped in outline. Its length is
about three in ches. It is somewhat flattened, being
about two inches wide at its broadest point, and OIlC
inch thick. Its ti s ue is chiefly muscular, its fibres
being of the un striated, or inv oluntary, vari ety,
whi ch contract ind ependent of th e "Will, lik e those of
the stomach and bladder. Th e upper or larger por
tion of the organ is known as th e fundus , or bod!!, the
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lower or tapering portion, as before stat ed, being
termed the cervix or neck . The ca vity of the uterus
di ffers in form in differen t parts of the organ. In the
fund us it is tr iang ula r, the apex of the trian gle point
ing downwar d . The cavity of the cervix is fusiform.
The t wo cavit ies, tha t of th e fundus and that of th e
cervix, are se parate d by a cons tr iction known as the
os iniernunt or internal os. Th e lower opening of the
cervix or mouth of the womb is termed th e os caier
llUJ7Z or external os. Th e uterus lies in the pelvis
be tw een the bladder and the low er portion of the
large intes tine, being some wha t inclined forward from
the axis of the trunk. The cavity of t he uterus is
lined with mucous membrane, which is cove re d with
a peculi ar kind of cell known as ciliated epithe lium.
Th ese cells are conica l in shape, bein g nttacherl by
th eir smaller ex tremity . Th e outer or frc o extre mity
is cove re d with minute, hair-like processes which arc
constantly in motion. In th e low er portion of the
womb their motion is such [IS to produce a cons tant
current inward toward th e cav ity of th e body; whil e
in i ts up per portion their action is in an opposite di
rection.

Th e upper an gles of the body of the womb are so
constituted as to form two small tubes, one on eithe r
sid e, known as the fallopian tubes, or ooi-ducis, which
terminate in a sor t of fringe. At each extremity th e
canal of the fallopian tubes is sca rce ly large enongh
to admit a bris tlo. Through the middle portion of th e
tube th e canal is cons ide rnbly largor. Th e fall opian
tnhes, like t he vngina, are lin ed wi th mu cous meiu-
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brane, and, as is th e case with th e ut erus also, the ir
lining membrane is covered with ciliated epithelium;
bu t instead of moving inward , th e motion of the cilia
in th e tubes is toward the ir outward extre mity whi ch
communicates with th e uterus, th e object of whi ch is
to carry th e ovum to ward the cavity of th e uterus, as
will be presently see n.

On either side of th e uterus and near it s central
portion are located the esse ntial organs of reprodu c
tion, the ovaries. Each ovary is about one and one
half inches in length, and is placed horizontally , as
shown on Plate V I. Th e ovary is hell] in position and
connected to the uterus by a broad fold or 1I1C11I br,llle
kn own as t he broad ligamen t, whi ch also supports
;t1nllg it s upper border th e fallopian tu be, the outer
extre mity of whi ch curves downward :1I 11 ] terminates
near the ovary . Each ovary is also j oined by its in
ncr end to the upp er anglc of the ut eru s by a small
twisted cord kn own as the limunont of the ovary.
Wh en th e ovary is cut in two, as shown on P late IX,
and ex amined by mean s of a microscope, it is found
to be filled , especially near its oute r border , with
small cells, whi ch ar e undeveloped or unripe ova ,
destined to be matured and cas t 01T one at
a tim e at each menstrual period during th e life of
the individual, some, under favorable circumstances,
to be developed into human beings.

The Bladder. -The bladder in females is located
in front of the uterus, and is somewhat larger than
in th e male, its measurement from side to side being
greate r than from before backward. Th e urine is dis-



charzed from th e bladd er through a canal about
one-fourth inch in dinmet er, kn own a the urethra,
the ope ning in whi ch i ju st abov e th e upper c-dt:l' of
th e vaciua .

The Rectum.-Thi portion of the alim entary
canal, its inferi or terminus, lies behind th e uterus
and the vagina in th e hollow of th e sacrum, it s 10' cr end
being guarde d by a circular muscle known as the
sjJllincLer ani. Between the lower part of th e rectum
and that of th e vagina is placed a 'wedge- ihuped body,
th e broad ba e of which occupi es th e pace between
the anus and the vaginal opening, Thi s . tructure is
known a. the perin eum, It is u mu culur str ur tur e,
hut is po.. e. se d of con sidera blc solidity . a nd play ' a
IIIOf't imporluut par t in maiutnininsr tho iulvruul
organ : in proppr position. It is some tituos ruptured
in part urit ion. ~i \ ' i n rr rise to se rious ,Iisense , a ' els 
wh cr :-;1IO wn.

Blood Supply of the Uterus and Ovaries.
'I'h,' hltH)ll npp1y of th ese associated organ: i · ch iefly
derived from the . umc source , the ut erine nud
ovarian art eri es coun ccl itur in such a way a ' to
mak e th e circulut ion of th e ovary and uteru pru cl i ,
all)' th same . The 1)10011-ve sol of tho uterus are
disf ribut cd throusrh it s sub tan ce in uch a way a ' to
v ry I' adily give rise to pa iv congcstiou, hein~

V-I')' tort uou-s, and v mous obst ruction occurri ug \ pry
pa:, ih ' . 'l'his al'I'Ollllt s for t he ~rcat rourliu '.':' \\ ilh
\\ hil·h thI' or~:ln hl'('olll l" :- lI h.iI' I· t to disea ,. uf
\ uriou s . orts due tu l':l ~ :-i\ e COIl" • tiuu.
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Nerves of the Uterus and Ovaries.-The nerv
ous supply of th e ut eru s and ovaries, as well as of
th e oth er internal organs of genera tion, is chiefly de
riv ed from th e organic or sy mpathetic system of nerves,
very few sensory nerv es being found in their sub
stance. Thi s accounts for th e very great degree of
insensibility to pain characteristic of th ese organs in
a state of health. The nervous supply of th e ovaries,
uterus, and vagina , is still more closely associated
than the blood-vessels of th ese organs, nearly all the
nerv e-bran ches being deriv ed from th e same sourc e ;
whi ch acco unts for the very close nervous connection
whi ch is observed in both health and disease, but
particularl y in th e la tt er condition. The nerv es sup
plying the ut eru s and ovaries ar e chiefly deriv ed from
th e nerv e-centers of the lower part of th e spine,
whi ch also send bran ches to the ex ternal ti ssues ly
ing in their vicinity, which und oubtedly accounts for
th e great prominence of pain in thi s region as a
symptom of ut erin e disease.

Supports of th e Uterlls.-The womb is held in
place by a vari ety of forces brought to bear on it.
In a state of health and when unimpregnated, the
uterus weighs scarcely more than an ounce and a
quarter, so that li ttl e force is required to retain it in
position. Neverth eless, ample means are supplied to
keep it in its proper place, such as arc sufficient when
there is no departure from th e conditions upon whi ch
depends th e maintenance of th ese organs in a state
of health. The uterus is connected with th e adjacent
organs by six ligaments. Two connect it s post erior
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surface with the rectum; two other ligaments con
nect it anteriorly with the posterior wall of the blad
del'; whil e its sides ar e connected with th e sides of
the pelvis by means of two broad folds of t issue
known as th e broad ligaments. These ligaments are
not composed of fibrous ti ssue as ar e ligaments in
other parts of th e body, but are simply folds of th e
serous membrane lining the abdominal cavity, known
as the p eritoneum. They are not muscular in char
acter, and so do not possess th e power of contrac tion,
though th ey sometimes become cont racted as the re
sult of disease.

The broad ligaments, with the uterus, divide th e
pelvic cavity into two portions. The anterior part
contains th e vagina, bladder, and the anterio r half of
the uterus, while the posterior portion contains the
rectum and the posterior half of the womb. The
ovaries, as before described, are located in th e broad
ligame nts which form this septum. These band s of
tissue undoubtedly play an important part in maintain
ing th e ut erus in position, and yet th ey are so placed
that th ey cannot prevent the organ from settl ing
down into the cavity of the pelvi s, or changing it s
position in various oth er ways, when any degree of
force calculated to displace it is brought to bear
upon it.

The maintenance of this organ in its proper place
is undoubtedly chiefly due to oth er means than the
ligaments just described. Probably the most efficient
of these is th e support of contiguous organs,-the rec
tum, bladder, and portions of the small intestine
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which lie closely about th e ut erus,-and. the peri
neum, th e wedge- hap cd body occupying th e space be
tween the lower portion of the vagina and th e rectum .
The latter organ must be regard ed as th e chief means
by whi ch th e descent of th e ut erus is prevented. when
the trunk of th e body is in a perp endi cular position.
The perineum is located some distance below the ut e
rus, and is connected with th e latter organ only
through the vagina; but the vaginal walls possess suf
ficient firmn ess when in a healthy state, to act effi
ciently as a prop for the womb attached to th eir upp er
extremity. The effic iency of the vagina as a, support
for the uterus by th e aid of th e perineum, is greatly
increased by th e concavi ty of its post erior wall , which
will be obse rved by refer ence to Pl at e A , being sup
ported behind by th e rectum, in fron t by th e bladder,
and. below by th e perin eum. Th e vagina, is an effi 
cient means of maintaining the ut erus in position so
long as its walls retain their proper " tonicity" or
firmness.

The muscular walls of th e abdom en must also he
regarded as an efficient means of supporting th e ute
rus and ovaries in position , acting indirectly through
the intestinal viscera. The uteru s and ovaries lying
in close contact with the organs whi ch occupy th e
lower portion of th e abdom en and the upper part of
the pelvis, are supported by th em so long as the in
testines and neighboring organs are held in position
by the abd ominal walls. Wh en th e muscles of th e
abdom en lose th eir tone, so th at th ey no longer sup
port the contents of the abdominal cavity, and. allow
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th em to drop down in to th e pelvis, th e uterus and
ovari es will be crowded out of position in spi te of th «
support which they receive from several ligam ents:

the vagina, and the perineum. It is probable also,
that th e pyri-form shape of the uterus aid s in keeping
it in position, th e adjacent organs being packed
around its lower portion in such a way as to sus ta in
it. This is evid enced by the fact that it s position
varies with that of the bladd er and re ctum. When
th ese cavities are both dist ended , the organ lies higher
than when they are empty . Wh en the bladder is
empty and th e rectum dist end ed, it is tilt ed over
toward th e form er , and vice versa, The last nam ed
means of suppor t for th e ut erus has been too oftcn
overl ooked, and, as we shnll hereaft er show, thi s
ovorsight has given rise to injurious and unsucc essful
methods of treating uterine displa cements.

Th e Peluis.-This is a cavity form ed by the union
of several bones, the ossa inuominata formin g th e
t" '0 sides, and the wedge-shaped sacrum and coccy.1:
th e post erior portion. Four joints are formed: one
hy the union of the ossa innominata,-the sl/ lJ7jlh/j

sis pubis j two at the points of union between the
ossa innominata and the sacrum; and the fourth
by th e junction of the coccyx with the lower end of
the sacrum. These j oints are not flexible j oints like
those of the fingers, elbows, or most oth er joints of
th e body , but are almost immovable und er ordinary
circumstances, th e bones being held together by strong
ligaments. In advanced age th ey oft en become solid ;
in fact, thi s change may occur in males in early life.
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The form of th e pelvis will be best seen by referring
to Plat e II. \Ve would call especial attention to
the expanded lateral portion of th e pelvis, formed by
the broad iliac bones, th e space between which is
known as th e f alse pelvis, and to the opening through
th e pelvis, forming quite an essential cavity, kn own
as th e tru e pelvis. The line separa ting th e false and
the true pelvis is known as the brim of th e true pel
vis, a term often used in midwifery , the significance
of which ought to be und erstood on that account .
Just opposite th e sy mphysis pubi s is a prominent
point also of especial interest in this connection,
known as th e promontory of the sacrum, formed by
the 'upper portion of the sacrum, which projects into
the true pelvis, lessening its diameter from before
backward. Upon the greater or less prominence of
this promontory depends, to a great degree, the ease
or difficulty with which child-birth may take place.
Attention should also be called to th e arch formell
beneath th e symphysis pubis by th e divergence or the
lower portions of th e ossa innominata, which support
the weight of the body in sitting. This arch, with
th e space betw een th e lower part of the sy mphysis
pubis and the coccyx, forms the outlet of the pelvis.

Differences between the Male andthe FemalePel
vis.-There ar e several imp ortant differences betw een
th e pelvis in males and females whi ch should here re
ccive attention, which will be best und erstood by re
ferring to Fi gs. 1 and 2, Plat e II.

These may be enumerated as follows :-
1. The bones of tile female pelvis are more slen-
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del' than those of males, aud present smoot her sur

faces.
2. The female pelvis is much wider than that of

the male, the distance betw een th e extreme point:" of
t he ossa innominabt being proportionately much
greater than in the male pelvis.

3. The true pelvis is very much larger than in the
male; and the distance between the brim and the
outlet proportionately less, which is due to th e fact
that the sacrum is shor ter and the arch beneath the
pubis much wider than in th e male.

4. The sacrum in th e female pelvis is much less
curved than in th e male pelvis, so that the canal of
th e pelvis is much straighter in the female than in

the male pelvis.
Some of the differences above noted are made

more apparent by the comparative views of th e male
and female pelvis given in Figs. 1 and 2, Plat e II.
lt will also be observable that th e prominent points
on the interior sur face of the pelvis project into it s
cavity to a much greater distance in the male pelvis

than in th e female.
Some of th e above mentioned peculiarities of th e

female pelvis, particularly the greater divergence of
the large bones of tho pelvi s, give to the female figure
its chief charncteristi cs. The ancient Greeks, in th eir
models of female beauty, made the measurement
ncross th e hips one-third greater than across th e shoul
ders, reversing th ese measurements in th eir represen
tation of male beauty in Apollo. It is thi s great
breadth across th e hips which occa ions the swinging
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PLATE II.
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Fig. 2.

[-

II

/I



gait infeID,
ually prom
marked wil

Callal
brim of th
known as
outlet is v
outline; bul
parts, W
allll,li recti
II. Tlte ,
beatOI\l'C

pubi , Joc,
ahno t dir
P. It wil
pelvic car
tlte per~o

pelvis 100

characteri
~il'e to tl
proper "\I

peculiar t
l':lllal of th
('l) lII patilJI
lewer 01'(!

Measu.
uea Ul'ellle
upper edo'c
IIf the ,.a~r
at\'o~s frol

and olle-fc
or 0 to R.



gait in fem al es in wh om the size of the pelvis is unus

ually prominent. The greater the wid th, the more
marked will he the peculia r ity of the ga it .

Ca nal of th e Pelvis.-The space between the
brim of the pelvis a nd its outlet constitu tes wha t is

known as the cavity or canal of th e pelvis. The

outlet is very irregular and in compl et e in its bony

outline, but is r ounded a nd comple te d by the soft

parts. ,Vhen thus comple ted, its proportionat e length
au .l direction is about as r epresented in Fig. 3, Plate

II. The strongly curved characte r of th e ca nal 'will
be at once no ti ced ; also th e fa ct t.hu.t th o symphys: ..;
pubis , located at th o poin t mark ed S in F ig'. 2 , i.
almost directly uudcr the promont or y of th e sac rum.

P. It will thus be seen tha t the .ln-im ur inle t of the

pelvi c ca vit y look s ulmos t directly backward when

the per sou is stand ing erect, while th e outl e t of tho

pelvis look s forward . Th is peculiar urrnngeuient is

chn rnc tet'ist io of t he human pel vi s, and i ' d esigned t o

g ive to th e conten ts of the nbdoruinal ca vity the

prop er support whil e the body is in the erect po sture

peculiar t o human beings . In th e 10"'e1' animals the

ca na l of t he pelvi s is uhuost s t raig h t ; which is wh olly

computiblo with th o IJl'one po sition natural t o all the
lower orders of animals.

MeaSllrellwnts of the Pelvis.-The principal
measurem ents of the pelvis arc as follows: Iruiu the

upper edge of the sy mphysis pubis to the promontory
of the sac rum, four nu rl on e-half in ch es; transv ersely

across fr om T to T, as sho wn in Fi g . 2, Plate 11, fiv e
and on e-fourth iu clics ; obliquely al russ fr om 0 (0 L

or 0 t o R, fiv e inch es, These d imcusi ous ", \] chose
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obtained by measuring th e cavity at th e brim. It is
found that measurements vary considerably at differ
ent por tions of th e canal. At th e middle portion of
the pelv ic cavity th e oblique diam et er is more than
five and one-fourth inches, while the trnnsvorso meas
urement is only five inches, or one-fourth inch less
than at th e brim. At th e outlet, th e transverse
measurement is only four and one-fourth inches, or
one-fourth inch less than at th e brim of th e pelvis,
and the oblique four and three-fourths inches, or one
fourth inch less than at th e brim, and one-half inch
less than at the middle of th e cavity; whil e the an
tero-posterior diameter is five inches, or six when the
coccy x is forc ed back, as it is during th e last stage of
child-bir th . It thus appears th at at th e brim th e
tran sverse diam eter is th e greates t, at th e middle of
the cavity the oblique diam eter, and at th e outle t the
antero-posterior. This relation of the different meas
urements of th e pelvis gives rise to th e change in th e
position of the head of th e child during child-birth,
known as rotation, which will be more fully explained
hereaft er.

Th e remarkable cur ve of th e pelvi c cavity and th e
peculiar rela tion of it s several diam eters mak e the act
of child-birth in th e human female much more compli..
catcd alid difficult than in th e femal es of th e lower
animal s, in wh om th e canal is usually straight, al
th ough in somo inst ances, as in th e cow and th e
guinea-pig, it is much too narrow to admit of th e pa 
sage of th e young animal. In th ese cases, however ,
a remarkable change take ' place during th e few weeks
prior to th e t ermination of pregnancy . In th e guinea-
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pig, the ligaments which unite the ossa innominata
at the symphysis pubis become greatly relaxed, so
that the cavity can be greatly enlarged during partu
rition by the sepamtion of the ends of the bones.
This is well shown in Figs. 4 and 5, Plate II. In
the cow the same thing takes place at the junctions
of the ossa innominata with the sacrum, allowing the
bones to be separated at these points to such :1 degree
as to greatly enlarge the pelvic cavity. After partu
rition, the ligaments in both animals very quickly
shorten again, so that the bones return to their nor
mal relation with each other.

A change somewhat similar to that described above
takes place in the human female prior to child-birth.
Numerous observations have shown that the change
which occurs is almost identical with that which takes
place in the pelvis of the cow, and occasional in
stances are known in which the change noted as tak
ing place in the guinea-pig has occurred in the human
female. A few years ago, a case of this sort came
under our observation, in which the separation of the
ossa innominatn at the pubis was so great that the
bones did not return to their normal position again,
but remained movable, giving rise to a considerable
degree of motion, which was accompanied by a grat
ing sound whenever the patient exercised upon her
feet.

Another interesting fact which should be men
tioned in this connection as having an important bear
ing on the size of the pelvic cavity,is the fact that
the several parts of 'the pelvis sustain different rela 
tions to each other in different positions of the body.
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Wh en th e body is in a sta nding, sit t ing, or lying po

sition, the promontory of the sacrum r ecedes some

what, maki ng the brim or inlet of the true pelvi :
larger than whe n the body is in oth er positions.

When the body is bent forward upon the thi gh s.
the sy mph ys is is tilted forward ]))' the contrac 

tion of th e abdominal muscles, thus dimini shiutr 011'
size of the brim and enlarging the outlet. This ac

coun ts for the po sitions naturally taken by women

dnring the different stages of child-birth. At the be

g inn ing a sitting', s ta nding, or lying position is pre

ferred, while lIming the later s tages, the body is bent

forward, or the limbs drawn up.

The Breasts, or Mammary Glands.-The~e or
ga ns are so clo: ely ns- ocia tcd wit h t he orga n~ of g,,, l1 

vrntiou ill the female tha t a, d l':,cription of th e latte r
would not be complete without including at Icust ,\
gcu cral account of the form er. The b rea st is situa te d

between the third and six th or se vent h ribs , and ex 

tends from the ste rnum to the axilla. The left

breast is u sually a little larger than the ri ght. In

the center of the breast is located the nipple, which

is of a ro se-pink color in a woman who has 1I0t borne

child ren , .uul is surrounde d by a ring of ti ssue some
whut different from the s ur roundiug skin , uurl of the

s.nnc color as th e nipple. Upon the surface of thi s

rin g scvc ra l litt lo tuhorrulur p roj ections may be seen,

ilt the top of which lIlil." he obse rve d, UpOll clo se in

s poc tiou. :1 munhcr of' littl e openings. whi ch :1I't ' 1he

orifices of' smull gla1ll1s prod lIl:ing :t u oilv sc rrc t iuu

\\ hich protects th e n il pic. These minute structures
,11'1' mention ed 011 account of the l' ecnl i,lr ('h'1TI '..: '





Fig. 2.

PLATE VIII.



which occur in th em during pregnancy. The nipple
is very lib erally supplied with blood-vessel and in
voluntary muscular fibres, and is exceedingly cns i
tive. Upon being irritat ed, th e nipple becomes
charged with blood, und ergoing erection, .and a slightly
pleasurable sensation is produced. Th e great bulk
of the breast consists of fatty or adipose tissue, un
derneath which is placed th e glandular and esse nt ial
portion of the breast, which consists of a large
number of lobes and lobules, as shown in the lower
part of Fig:l, Plate VIII. Each lobule is divided int o
still smaller lobul es, in th e interior of which are
found a large numb er of cells, by which th e milk se
cretion is produced. Ea ch lobule communicates with
a small duct, which joins with other ducts, and thus
forms a larger canal , which in turn unites with oth er
canals of the same character, forming still larger
ducts, some fifteen or tw enty in number; all of th ese
converge toward th e nipple, near which th ey become
considerably dilated, forming reserv oirs, in which t he
milk collects. At th e base of th e nipple, th e ducts
are reduced to a small size again, and ar e cont inued
up through the nipple without uniting togeth er, each
opening at the surface by a separate orifice. The
milk-ducts and reservoirs contain a large number of
muscular fibres in their walls, which are capable of
contracting and thus diminishing the size of th e tubes.
Irritation of the nipple, either by th e mouth of the
child or otherwise, causes dilation of the openings
of the ducts, and at the same time a contracti on of
the walls of the ducts within the glands, by which

5
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doubl e action the milk is made to flow freely. This
action is somet imes reproduced by emotional excite
ment of any kind, so that the milk is expelled invol
untarily and lost. It sometimes happens that irrita
tion of one gland will cause expulsion of milk from
th e other, so that nursing the child at one breast
will occasion a loss of the secretion at the oth er.

Lymphatic vessels are very abundant in the
breast, by which th e watery portion of the milk may
be absorbed. The action of the lymphatics may be
increased by friction , which furnishes an excellent
mean s of lessening the milk secretion when necessary.

The mammary gland is a peculiar modification of
the sebaceous or oil glands, which are very abundant
in the skin. It is present in all animals which have
warm blood and bring forth their young ali ve. These
animals ar e kn own as mammals, in consequence of their
possession of mammas. A very interesting study in
natural history is the peculiar arrangement and loca
tion of the mammary glands in different animals. In
one animal known as the " duck-bill," a native of
Australia, the mammary gland consists simply of a
flat surface not covered by hair, which presents
num erous little openings for the milk-ducts. In some
animals the breast is a cavity or depression in the
surface rather than a prominence. In one very
curious class of animals known as marsupials, to
which belong th e kangaroo and opossum, the breasts
consist simply of nipples, whi ch are inclosed in a
pouch, in to whi ch th e young are placed after their
birth, each y oung one becoming attached to a nipple,
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to which it cling until it is developed ; when it un
dergoes a sort of second birth. The young of th ese
animals are very imperfectly developed when first
born. In bats, the br easts consist of a single pair ,
which are placed upon th e ches t in the same position
as in human beings. In whales, the breast s are lo
cated very close to the vulv a. In dogs and pigs, the
breasts are arranged in a double row extending nearly
the whole length of the body.

Certain anomalies and irregularities sometimes oc
cur in the formation of th e breasts, which ar e not un
interesting. Cases are sometim es met in whi ch th ere
are two or three nipples on one gland. In some in
stances, there are more than two breasts. Usually
the extra breast or breasts are located near the ordin
ary position, but sometimes they are found on distant
parts of the body, as th e back or thigh, or in the
axilla.

In the male, the breast is usually only rudiment
ary, but cases are on record in which the gland has
been abnormally developed in th e male to such an ex
tent as to produce an abund ant supply of mille A
case is reported in which a colored man acted as wet
nurse in the family of his master for many years.

The secretion of milk in the female br east is
not usually formed until toward the termination of
pregnancy, but by a long continued process of manip
ulation and stimulation, the gland may be made to
produce milk freely in virgins. In some countries,
wet-nurses are systemati cally produced in this way.
The curious fact has been observ ed that milk is some-
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THE REPRODUCTIVE FUNCTIONS.

TIlE LADIES' GUIDE .

times sec re ted by the mamm ary gland in very young
infan ts, th e sec retion usually commencing at birth or
tw o or three days after ward, and continuing for two
or three weeks. Us ually only two or three drops
can be pressed out of the nipple at one time, but oc
casionally the am ount of fluid is increased to one or
two drachms. This anomalous secretion of milk is
observ ed with equal fr equ ency in both sexes.

Before pregnancy, the breast, wh en fully devel
oped, is hemispherical in form, and possessed of con
siderabl e firmness, but after nursing, during which
tim e the breast is consid erably enlarg ,the ti ssues
become somewhat softer and flabby or pendulous.

'Vonderful as they are in th eir anatomical s truct
ure, the r eproductive organ s are still more r emark
able in the functions which they are designed to
perform. To th em is allotted th e important work of
producing new individuals, and thus perpetuating
th e race. Th ey enable man to become in a certain
sense a crea tor . Th eir function may be regarded
as the high est of that of any of the organs of the
body, if we except the brain, the organ of thought
and feelin g. Although their office relates particularly
to new beings, rather than to the individual, their as
sociation with the other organs of the body is so inti
mate that any dernngement of fun ction is qui ckly fol
low ed by disea c of oth er parts, as we shall have oc
casion to show more fully hereafter. Their functions

· I
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are also largely controlled by th e varying conditions
of the body which affect th e fun cti ons of oth er or
gan s, som etimes being susp end ed, sometimes exag
gerated, by influ ences which may similarly affect
other organs.

A fact of imp ortance which it is well to understand,
is that the sexual fun ction, being th e least concerned in
the maintenance of individu al life, is more lik ely to be
suspend ed than other fun cti ons, wh en through lack of
nutrition, wasting disease, or any oth er depressing
cau se, the vital forces of t he body are impaired. This
fact accounts for t he cessation of menstruation in
conn ection with tubercular disease, ansernic conditions
of the body re sulting fr om hemorrhage or otherwise,
and other morbid states in whi ch the vitality is at a
low ebb, instances of whi ch are frequently observ ed,
'rVe have mention ed this fact in this connection for
the purpose of correcting th e popular notion th at the
suspension of menstruation, one of the leading sexual
fun ctions in woman , is in these cases the cause of the
other morbid conditions with whi ch the diseas e is
associated; whereas, as just explained, it is simply a
re sult, and is of no grea te r significance than other
symptoms growing out of the fundamental morbid
condition und er whi ch the system may be suffering.

Notwithstanding the imm ense amount of study
and research which ha s been bestowed on the sexual
fun ction in man as well as animals, there is s till much
mystery conn ected with the subj ect. Nature has not
yet allowed inquisi tiv e man, even when aided by the
most powerful microscope and other instruments of
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investigation which he has invented, to fathom all the
secrets connected with the marvelous process by
which new beings are created. Nevertheless a suffi
cient amount of knowledge has been developed to
render this subject exceedingly interesting, and to
disperse to a large extent the mists of ignorance by
which it has been surrounded from the earliest times
down to the present. vVe shall not attempt to pre
sent in the brief space devoted to this part of the sub
j ect, all that is known respecting the functions of the
reproductive organs, but only some of the more sali
ent points, and such as have some relation to the
practical information to which the greater portion of
this work is devoted.

In order to make more clear and comprehensible
the nature of th e function in human beings, we have
introduced a few illustrative facts respecting the
function in th e various lower orders of animals. By
these and other means, we have endeavored to so
simplify this intricate subject as to bring it within
the und erstanding of all who are sufficiently mature
in mind to be capable of comprehending it and prof
iting by the instruction given in this work.

Ovulation.-A microscopical examination of the
fully developed ovary shows that its interior is chiefly
made up of an almost infinite number of little sacs,
each one of which contains a small cell as shown in
Fig. 3, Plate IX. This is true of the ovaries of all spe
cies of higher animals. When the female of any spe
cies of anim al attains a certain stage of development,
these cells begin to work toward the surface of the
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ovary. One by one th ey approach th e oute r surface
of the organ, together with th e little sac in which each
is contained, which increases gradually in size during
its approach toward the surface, and finally, when the
surface of the ovary is reached, becomes dist ended to
many times its former size, by the accumulation of
serum within its cavity. Th e little cell in the mean
time becomes attached to that por tion of th e sac
nearest the surface of th e ovary.

By and by the distension of th e sac becomes so
great that it can no longer retain its contents, when
it ruptures with considerabl e violence, thus allowing
the escape of its fluid contents, which sweep along with
them the little cell for th e development of which this
curious arrangement was designed. The final act in the
process which we hav e just described, has been well
shown by the artist in Fig. .4, Plato IX. The little
cell which is thus forcibly ejected from th e ovary by
the process just described, is really an egg, composed
of a delicate membrane inclosing a yolk.

Viviparous and Oviparous Animals.- Up to
very nearly the present time it has been supposed
that a radical difference ex isted in th e mode of dev el
opment of viviparous and oviparous animals, or those
which bring forth th eir youDg alive, and tho se which
produce eggs to be afterward hatched out side the
body. Modern researches, however, have shown
that no such radical difference exi sts, but that the
young of all higher animals, including th ose which
bring forth their young aliv e, are really produced from
eggs, the only difference being in the manner in which
these eggs are developed.
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Procreation a Budding Process.- The affinity
between man and the lower orders extends still fur 
th er down the scale of animate existence. The stu
dent of biology is familiar with the fact that in certain
low orders of animals, as, for instance, the ltydroids,
th e multiplica tion of th e species takes place by a kind
of budding. Th e hydroid is a sort of animated shrub
of j elly-lik e consistence. It is usually found growing
attached to rocks and various solid or stationary bod
ies, in lit tle communities. From the parent stems lit
tl e bud s grow out, some of which after a time break
off and swim away as independent little j elly-fishes.
These, in turn , become attached to a submerged rock
or an aquatic plant, and after becoming fully devel
oped, give rise to oth er buds, thus perpetuating the
species . This is a process of external budding, but
in other species of lower animals the same process
takes place on th e interior of the parent animal.
This is th e case, for example, with the disioma, or
" fluke," a parasitic creature one species of which
makes its home in the human liver. In one stage of
its ex istence, this little animal consists of a long yel
low sac, looking lik e a y ellow worm. From the in
terior of thi s sac little buds ari se, which become de
veloped into new beings,. and th ese, in time, come to
resemble th eir parent, and perpetuate the same curi
ous process .

This same budding process actually takes place in
human beings, the li ttl e cell or egg ejected from the
ovary being in fact nothin g more nor less than an in
terior bud produced in that organ and separa ted by a
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process not very different from that by which the lit
tle bud s of th e PO/liP or the distorna are separated
from the parent. The chief differen ce between the
buddin g process in human beings and in the lower or
ders referred to, is th at in the case of the former
the little bud separated from one parent cannot de
velop into a perfect human being without uniting with
a similar bud from another individual of the opposite
sex.

Ovulation Periodic. - The above described bud
ding process or casting off of an egg or ovum does
not tak e place continually, but occurs periodically.
This is true of all classes of higher animals as well as
of the human female. The length of the interval be
tween th e periodical repetitions of this process varies
in different individuals and different classes of ani
mals. In th e human female the ovum is matured
once every four weeks, or in tw enty-eight to thirty
days, a period corresponding very nearly to the lunar
month. In the horse, cow, rabbit, and numerous other
animal s, th e period is very much shorter. Completion
of the development of th e ovum and rupture of the
vesicle containing it, is hastened by sexual congress.

Menstruation.-In connec tion with the matura
tion and cas ting off of th e ovum, various other changes
take place in the sexual organs which are accompanied
by a greate r or less disturbance of the whole system.
In the lower animals this is termed the "restrus,"
"heat ," or " rut." A t this period in lower animals
th ere is usually a considerable degree of congestion
of the whole generative appara tus ; the secretions of
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the vagina and the neigh borin g parts are greatly in
creased in qu anti ty and some what change d in quality.
In th e female dog th e mucous membrane of the vagina
becomes very red an d somewha t s wollen, and produces
an ab undant sec re tion slightly tin ged with blood. This
secre tion al so pr odu ces at this tim e a peculiar odor,
whi ch attracts the at tention and appears to s timula te
th e passions of th e male animal. The same condition is
observed in the rabbit, and in certain spec ies of ap es
th e conges t ion inv olves not only th e se x ual organs
th emselves, but ex te nds to the neighboring parts, in
volving the skin of the buttocks and thighs and the
und er part of the tail. The ge ne ral system of the
animal is also affected very considerably. For exam
ple, the cow, on the near approach of th e cestrual
period usually loses her appetite and becomes very
restless. If feeding in a field , she will fr equently sud
denly stop grazing, and run rapidly from one side of
the field to the other, looking about in a s tar tled, un
easy manner, and presenting eve ry evidence of pecul
iar excitement. This condition continues for two or
three days, wh en the animal returns to her natural
condition again.

A fact of significance which may be mentioned
here is th at th e female of these animals will not allow
the approach of the male except during or just after
the oestrual period, whi ch careful observation has
shown to be the only time wh en sexual contact is
likely to be fruitful. The bearing of this important
fact will be referred to elsewhere.

In the human female, ovulation is accompanied by
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changes very similar to those which occur in lower
animals as just describ ed. The following is a descrip
tion of the changes which occur as given by Dalton r-i--

"The menstrual discharge consists of mucus
mingled with blood. ' Vhen th e period is about to
come on, the female is affected with a certain degree
of discomfort and lassi tud e, a sense of weight
in the pelvi s, and more or less disinclination to
society. These sy mptoms in some instances are
slightly pronounced, in oth ers more troublesome.
An unusual discharge of vaginal mucus th en begins to
take pla ce, soon becoming y ellowish or ru sty-brown
in color, from the admi xture of a certain proportion of
blood; and by th e second or third day, th e discharge
has the app earance of nearly pure blood. The un
pleasant sensations, a t first manifest, th en usually sub
side; and the discharge, after continuing for two or
three days longer, grows more scanty , its color chang
ing from red to a ru sty or brownish tinge until it
finally disappears, and th e period comes to an end.

" The menstrual epochs of the human female cor
respond with the periods of oestruation in the lower
animals. Their general resemblance to th ese periods
is very evident. Like th em, they are absent in the
immature female, and begin to take place only at the
period of pub erty, when the aptitude for impregna
tion commences. Lik e th em, they recur during the
child-bearing period at regular intervals, and are lia
ble to the same interruption by pregnancy. Finally,
their disappearance corresponds with the cessation of
fertility.

ANA TOJIY A .iYD PHYSIOLOGY G3



" The period of oes truation in many of the lower ani
mals is accompanied with an unu sual discharge from
the generative passages, frequently more or less
ti nged with blood. In th e human female, th e bloody
discharge , th ough more abundant than in other in
stances, differ s only in degree from that in many
species of animals."

During menstruation, the uterus and ovaries are
considerably increas ed in size by the physiological
congestion to whi ch th ey ar e subjected. This natur
ally gives rise, in most cases, to an increased activity
of the reproductive instinct, as in lower animals. The
nature of the menstrual flow has been th e subj ect of
much speculation. As before stated, it, consists of
the natural secretions of the vagina and uterus, which
are greatly augmented in quantity, mingled with more
or less blood, in many cases consisting chiefly of
blood. 'When present only in a normal quantity, it
has been observed th at menstrual blood does not coag
ulate. This fact has led to the supposition that the
blood of the menstrual discharge is different from that
of the body in general; but very careful inv estigation
of the matter shows th at this peculiarity of menstrual
blood is th e result of it s mixture with the acid secre
tions of the vagina, by which its coagulation is pre
vented. This view is susta ined by the fact that when
the blood is present in large quan tity it does coagu
late, just as when discharged from any other part of
the body.

Whether or not the menstrual discharge is to any
degree an excretion, is a question not yet well settled;

-but it i pc
utricular ~l.

thelinin~ 0

tent, at lea
lurbance 0

by a udden
port thi I

i eiren bvc •

kidney i I

lion. It 1

men trua! r

tremely n
ancient.
evervthinc

• u

tation bl i _
hour. afll r

The ler
considerabl
men the fl
inother It
any app
probably
charre ha

u

at lhree or
teenounce
e timate is
nales. It
abundant i
than in tho.
son'of feeb
It is ah

TilE L ADIES' GUIDE.64



but it is perhaps probable that th e secret ion of the
utricular gland s, which are found very abundant. in
the linin g of the cavi ty of the ut erus, is to some ex
tent at least, an excretory product. The serious dis
turbances of th e general sys tem which are occasioned
by a sudden suppression of the menstrual Dow, sup
port this idea. Further support of the same notion
is given by th e fact that th e secretion of urea by the
kidneys is diminished fully one-fifth during menstrua
tion. It is not to be suppo sed, howev er, that the
menstrual discharge possesses anything of the ex
tremely noxious character attributed to it by the
ancients, who suppo sed it to possess the power to blight
everything with which it came in contact, even vege
tation being said to with er and droop within a few
hours aft er being exposed to its influence.

The length of time that the flow continues varies
considerably in different individuals. In some wo
men the flow is pre sent only one or two days, while
in others it continues from five to eight days without
any apparent injury to health. The average is
probably about four days. The amount of the dis
charge has been vari ously estimated, some placing it
at three or four ounces, and others as high as seven
teen ounces, or more. It is probable that the smaller
estimate is about the average amount in healthy fe
males. It has been observed that the Dow is more
abundant in women of indolent or sedentary habits
than in those accustomed to active labor; also in per
sons of feeble constitution than those of robust health.
It is also stated th at the average amount of the dis-
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charge is greater in women residing in cities than in
tho se who reside in th e country or in country vil
lages.

Th e origin of th e blood is th e interi or of the
uterus, from the walls of which it ex udes very much
like perspiration from th e sur face of th e body. For
several days previous to th e occurrence of the dis
charge, the mucous membrane of the uterus has been
found to und ergo peculiar changes, increasing to sev
eral times its usual thickn ess, and und ergoing a sort
of fatty degeneration, by whi ch th e walls of the cap
illaries are weakened to such an ex te nt as to allow
the passage of th e blood through th em. Thi s change
in the charact er of th e mucous membrane of the
uterus is und oubtedly a sort of preparation for the re
ception of th e ovum , whi ch is beco ming matured at
the sam e tim e, preparatory to its passage into the
uterus.

A considera ble portion of th e men strual discharge
consists of epithelium whi ch has been soft ened and
exfoliated. Som etimes th e epithelium is thrown off
in the form of large patches, whi ch frequently have
the appearance and consiste ncy of membrane, and
which is occasionally so extensive as to present a
cast of the inside of the uterus. Thi s has led to the
erroneous beli ef that the mucous membrane of the
uterus is actually thrown off at each menstrual pe
riod. This is not so, however, even in cases of what
is known as membranous dl/sl71ellorrlla:a, in which what
appears to be the mucous lining of the uterus is sim
ply a false membrane somewhat similar to the mem
branous formation in croup.
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The ancients held many very singular notions
respecting the fun ction of menstruati on, among
which was the idea that th e moon exe rted a powerful
influence over this function. This notion has retained
its hold on the popular mind more or less even to the
present time. It has in fact been so firmly held by
some, that an eminent French astronomer a few years
ago thought it worth his while to devote several
years to a careful study of th e subject. After mak
ing several thousand obser vations, he stated as the
result of his study th at no relation whatever could be
traced between the menstrual function in women and
the phases of the moon.

Vicarious Menstruation.:-: In some cases in
which the regular menstrual flow is suppressed or ab
sent, the discharge of blood tak es place from some
other part of th e body , as from the nose and lungs or
stomach and bowels, or eve n from the surface. This
discharge has been term ed vicarious menstruation.
The flow of blood which occurs in th ese cases cannot
be considered as a natu ral menstrual discharge. The
condition is one of disease, and will be considered
elsewhere.

Fecllndation.-The pr ocess by which the male
and female elem ents of genera tion ar e united to form
the embryo of th e new individual, is termed fecun
dation. This is a process of so great interest from a
physiological stand-p oint that it will be well worth
while to consider it a t some length, studying the
mode in which it tak es place in lower forms of life,
and lower animals, as well as in human beings. At
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th e lower limit of the scale of life, ar e found num er
ous species of plants and animals which consist of a
single cell. Although, in some of' th e simpler forms ,
th e differ ent in di vidu als of the same species are to all
appearance exactl y alike, there being no physical
characteri stics by which to d is tinguish the sexes,
th ere is evide nce for belier ing t hat the proper ty of
sex is po sessed by th ese minu te creafuros, since it
has been observ ed. th at reproduction does not take
place without the occurrence of a procc s essent ially
the sam e as th at of fecundat ion in higher ani mals .
In the ca e of th ese lower for ms, however, the proces s
of fecundation inv olves th e wh ole individual , rather
than n minute element produced by eit her sex. In
studying this pro cess, n male and a female cell, both
so nearly alike th at 110 dis tingu ish ing features can be
discovered by th e mo t powerful microscope, mny be
seen to approach eac h other , an d soon afte r coming
in contact, to become so comple te ly united as to form
one homogeneous cell. Soon aft er this takes place,
the one individual thus formed begin s t o subdivide,
first separating into two halves, each half again sub
dividing in the same manner until a large num ber of
indi viduals are formed from th e original two , or from
the one individual form ed by the union of th e first
two. In this class of creatures, fecundation in volves
the loss of the identity of the parents. This form of
fecundation or reproduction is illu strated on Plate I,
Fig. 3. The rapidity with whi ch the pro cess above
described may occur is truly astonishing. In a spe
cies of the protococcus whi ch sometimes appears in win-



tel', covering in some in stances large tract s of coun
try, producing the remarkable ph enom enon of green
snow, the multiplication is so rapid that more than
60,000 individuals may be produced from a single
pair in one hour, and in thirty minutes more time a
number exceeding that of the inhabitants of the
globe.

In the hi gh er orders of plants we observe a pro
cess of fecundation of a mu ch high er type. The male
and female el ements of ge nera tion are produced by
{lower s, whi ch are th e sexual organs of plants, In
many eases the tw o clements are produced by dis
tin ct flowers, eithe r from th e sa me plant or from sc pa
rate plants, a lthough ill some case s the two element s
are pr oduced by different parts in th e same flower.
Th e inal e cle ment is kn own t o the botanist as the
potlcn , wh ich is produ ced by the anthers , usually born e
at the top of lung filaments termed siantcus, By vu

rious mean s, chie fly through the agency of th e wind
and th e visits of insect s fr om flower to {lower, the
poll en is cnr ricd fr om th e male flower or the male
parts of flowers to th e end of the pistil or pistils of
the fetuule flowers, 011 whi ch th e little pollen grains
arc lodged when th e pr ocess of fecundation begins.
A Iittlc sprout is sent out from tile pollen gmin and
down through the pistil of th e flower to the ovary at
the bas e of the pistil, in whi ch is sec reted a little cell
or a number of minute cells, corresponding to the
ovum of female animals. When the ovum is reached
IIy the Iittlo Illumen t from th e poll en grai n, the
pro ee;-; i') or Iuouudutiou is completed, and th o pro-

6
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cos: of development begin. , and in du o tim e results in
th e produ cti on of a perfect see d, from which another
plan t may be pr oduced. Th e reproducti ve organs of
plants and th e pro cess of fertilization are well rep
resented on Plate III.

The devices of nature for accompli shing the act
of fecund ation in plants are so marvelous as to be al
most incredible. Th e following graphic description
of the pro cess wc quote as a concise statement of the
re sults of the most re cent scientific investigations:-

"Decp hidd en within the flower's heart lies the
little nursery where th c seeds are born; most cun
ningly the pistil and the stamens watch each other
like true lovers for a gr eeting; t end erly th e petals
close around th em in th e cool, and open through fit
hours of s unlight. And wh en th e stamens and the
pistil cann ot meet directly, but the message must be
borne by inscot rov ers, th en th e complica tion of con
trivance to secure th e transp ort of the message al
most exceeds beli ef. Th e poll en must be brought
from a certain spot in one flower and left on a certain
spot within another. Says onc, speaking of Darwin's
investigation of the orchids: 'l\Ioth-traps and spring
guns set on thcse grounds, might be the motto of
these flowers. There arc channels of approach, along
which the nectar-loving insects are surely guid ed, so
:IS to compel th cm to pass thc givcn spots; there are
adhesiv e plasters nicely adjusted to fit their proboscides
or to catch th eir brows, and so unload th eir pollen
hurdcn ; sometimes, wh ere th ey enter for the honey,
th ere are hair-triggers carefully set in t heir necessary
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path, counn unica tinc with cxplo ivo hell s that pr o
j ect th c pollen-stalks with unerring aim up on thei r
bodies.' "

In all except th e very low est forms of animal life,
reproduction is perform ed by th e union of a mal e and

female ele ment produced by se para te individuals or
by separate part s of t he same individual , as in th o
cas e of th e hiaher plants. This is true eve n of the
minute infusoria, whi ch have been dem onstrated to
reproduce th eir species by means of cgg .

In some classes of a nima l " as th c tape-worm , ear th
worm, snail, lea ch , :11111 lug , the mal e and femal e ele
ments are produ ced by th e sa me individual , as is th c
ease with many Ilow ors ; bu t wi th the s ingle exception
of the tape-worm , th e s pec ies men tioned require th e
union of two individuals t o secure the fecundati on of
th e female cle ment.

The curious manner in whi ch fecundation lukcs
place in th e tape-w orm is sho wn in Plat e lX, Fi g. ~.

The spermatozoa are di charged from the t esticle by
an opening clo e besid e the ope ning of th e cana l whi ch 
re ceives the numerous eggs from th e ovary, whi ch
cons titutes the gre ntc r porti on of ea ch segme nt of th e
body of this curiou: creature, and readily find th eir
way back into the interior of the segment, where the
process of fecundation takes place.

Animals of this cIa s are kn own as hermaphrodites,

po ses ing, as th ey do, both male and female organs
of ge ne ra tion . As before remarked , however, the
earth-worm, leach, slug, and nail , which are al: 0 he r
maphrodites, require for fecundation the uni on of tw o
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indiv idual s . This is true of most of thc true her
muphroditos, and is probably a lso t rue of many her
maphrodite flowers, the sexual oruuns of such flow
ers being often so p laced tha t sclf-Iccundation is much
more difficult than fecundatio n by m ea ns of pollen
brought by the wind or insects fro m other Dowers .

So mc curious instances of true h ermaphrodi sm or

double sex have been obser ve d in human bein gs.

Mos t cases of he r maph rod ism, so -called , a rc r eally
cases in whi ch th ere is deformity of th e sex ual 01'

gans proll ucing a r ese mbla nce to the opposite sox,
th o ca use of whi ch wilt be explai ne d presently.
There arc a lew cases on r ecord , h ow ever, in whi ch
indi vidual s ha ve possessed in a degree of devel op
meut mor e or less complete, both mul e a nd femn.lc
organs of ucnoration. This anomal ous coudil.ion
would be vc ry ll iflilml t of ex plunal.iou if it we re t r ue,

as wa s forui orly s uppose d, that th o testicles in th e

nud e are th o unal oguos of tho ov.ui es in th o fema le.
S om e of' our mos t emine nt mod ern biologis ts, how

ever , hav e di sputed thi s vi ew, which has been so long
held and cous idc rc d tho ro ug h ly es tab l ishe d, a nd so me

observations h uve been made in tho dev el opment of
t he lower a nimals which havo led t o thc conclus ion
tha t the ova ries .uul tes tic les, while in a ce r tain se nse

analogu es, a rc Hot r eally so in tho same so use as arc
the clito r is in t he fe male a ud t he cor respo nd ing oruun

in the mal e . A mong th e 1Il0:t intere: ti ng of these
obsc rva Li ons were th ose mad e by Van Ben e.len , wh o
s tu d ied wit h !!I't'at care th e d cv cl opui cn t of polyps .
l l e Iouud Ihul. (he test id e ill these auimal s is de vel-



oped from the outer portion of th e embry o, whil e the
ovari es are developed from the inn er por tion. Thi s
is not true of organ s whi ch are morph ologically iden
tical. It is very probabl e that what is true in th e
development of polyps is true also in th e development
of high er animals and human beings. Thi s accounts
for th e ex iste nce of both se ts of organ s in human be
ings, and throws some light on the nature of th e fo
ouurlatiug process, by sugges t ing th e idea that the
male element of genera tion represents more spec ifi c
ally one portion of the human organi sm, whil e the
female clement represents more particularly another
portion, the union of the two making th e complete
whole.

Peculiar Modes of Fecundation.- In all of th e
instances thus far men tioned , Iocundnt.ion takes place
within the body of the indi vidual. In some classes
of animals, how ever , focun .luti on takes place outsid e
of th e bo.ly . Thi s is true of most fi sh es. At cer ta in
seasons of th e year, as is well kn own , th e femal e fi sh:
load ed with ova, term ell "spawn," visits cer tain local
iti es for th e purpose of dep ositing her eggs . The
water s of cer ta in riv er s whi ch empty into th e sea are
sometimes densely crowde d with fi sh seeking their
spawning gronnlls. Impelled hy nu imp erious instinct,
they force their way agninst the most rapid currents,
leaping over obstacles, rushing through foaming
rapids, never pau sin g e ven for a moment until their
de stination has been reached. At the same tim e the
male fish, led by the same strong instinct, follows
closely ill the wake of th e female, and when she has
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reached her destination and depos ited her eggs along
th e grave lly bottom of some shallow strea m, he de
posits in the same spot the fecundating fluid or " milt ."

In a few of the osseous fi shes, fecund ntion takes
place by the union of the t wo sexes, as in higher
animals.

In reptiles, th e ova are usually fecundated out
side of th e holly of the female, as in fi shes. In cer
tain species of frogs, th e male, instead of following
the female in orde r to deposit the fecundating fluid
at th e same spot with th e ova, as is done by most
fishes, mounts upon her back, and rid es about until
she has depo ited her eggs, at the same t ime deposit
ing the fluid hy which t hey are fecundated.

I n all the ani mals known as "air-breathing ver
tebra tes," fecundation is performed by means of a
union of both sexes, the male element being depos ite d
in th e generative passages of th e female through the
means of the acce sory generative orga ns of the male.
Thi s stage of the process, kn own as copulation or
sexual congress, is usually accompnnied in the female,
as in th e male, by a discharge of fluid, the source of
which is the two glands situated ncar the mouth of
th e vagina. Thi s fluid was formerly supposed to
play an important part in the pr ocess of fecundation,
and was term ed by Hippocrates, " female semen."
The act is also att end ed by an intense degr ee of con
ges tion of th e whole sex ual apparatus and intense
nerv ous action. The ex act mann er in which th e
spermatozoa of the male find th eir way to th e ovum
which is usually located high up in th e genera tive



pas age of the female, i not thoroughly under tood.
Some observations have been made which lead to the
belief that the uteru , during the sexual act, i in a
state of unusual activity.

Some observers have doscribcd a peculiar suction
action on the part of the uterus by means of which
the seminal fluid might be drawn llP into its cavity.
Something closely allied to this has been observed in
lower animals killed directly after the performance of
the sexual act. In some of these cases an active per
istaltic movement has been noticed in the fallopian
tubes, the movement being in the downward direc
tion, evidently for the purpose of facilitating the pn,s
sage of the ovum to the cavity of the uterus. It is
quite possible that a movement of the uterus de igneu
to facilitate the entrance of the seminal fluid into its
cavity may take place, although it cannot be said that
such an action is thoroughly demonstrated. Indeed,
it is known that fecundation may take place when
there can be no such action on the part of the uterus,
owing to the fact that the female is entirely pas ive
during the sexual act. This is undoubtedly true
in most of the occasional cases of rape which have
been followed by pregnancy. Pregnancy has been
known to occur also as the result of sexual union in
which the female was unconscious, in deep sleep, or
under the influence of chloroform or a narcotic.

The fact that the action of the cilia of the epithe
Iial lining of the greater portion of the uterus and of
the fallopian tubes is in the downward direction, pro
ducinz a more or le: s constant current toward the

o
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mouth of th e womb, leads to the couclusion that there
is some such acti on on th e part of th e uterus. It
may be considcrod possibl e, however , that the sperm
atozoa find th eir way to the cavity of th e u terus and
even higher up in th e generative passages hy th eir
own effo r ts. It. is well kn own that when capable of
fecundating the ovum , th e spcrma tozon arc very act
ive, and capnhlc of propelling th emselves in a suita
ble fluid by means of th eir filamentous appendages.
The form and structure of th e spermntozco n, or male
clement of gen eration, in man and some lower animals,
is shown on Plate IV, together with human and other
ova in various stages of developmen t.

The spermatozoa may come in contact with the
ovum either in th e uterus, in some porti on of the
fallopian tubes, or even at th e sur face of th e ovary ,
fecundated ova having been found in all th ese locnli
ties. After contact , a uni on of th e spermatozoa and
the ovum seems to take place. In some lower ani
mals a distinct openin g in the mcmbrano surrounding
the yolk has been observed, and spermato zoa have
been seen crowding th eir way through thi s opening to
the interior of the ovum. No similar opening has
been seen in the ovum of th e human female, but
there is evidence for believing that such an openin g
exists , for it is well known that spermatozoa pen e
trate the wall of th e ovum, or at least mak e their
way into the interior. It is possibl e, how ever, that
this may occur without an openin g, as it is a well at
tested fact that the embryos of trichina pass readily
through the m"l1COUS membrane of the intestines with-
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Fig. 7.

PLATE IV.

Fig. 8.
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out the aid of openings. Each ovum is pen etrated by
a. number of spermatozoa, though how many are rc
quired for fecundnti on is not known. Experiments
with the eggs of frogs have shown that so small a
quantity as throe grains of the mal e feouudnting ele
ment is sufficient for th e fertilizat ion of man y thou

snnel s of ova.
The Nature of Fecundation. - The process of

fecundatiou seems to be an nctua.l mol cculnr union of
the male and femal e cle men ts exactly similar to what
we find in some of the lowest orders, in which the
male and female individual are wholly lost in the in
dividual which they unite to form, and whi ch after
ward divides into a large number of progeny. Some
have supposed fecundation t o be a sor t of elec t r ical
process, the mal e bein g the positive clement, and the
female the ne gative. This theory is undoubtedly
visionary, but it is ev ide nt th at the mal e elemen t
suppli es som ething whi ch is necessary t o cnuhlo th e
ovum to undergo dev elopment, sin ce complete devol
opmcnt canno t take place without fecnnllati on, al
though cases are on record in whi ch th e ovum has
developed to a cons idera ble degree without the influ
ence of the male elemen t . IL has al so hocn suggested
that the male clement supplies a sort of necessary
nutriment to the ovum, by which its development
becom es possible. The sugg es tion first made is
probably the correct one; viz ., that the ovum and
spermatozoa ea ch contain certain gCl:lII innl elements
necessary for the formation of the new individual,
neither being couiplete in itself. The only lILject ion
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to this theory is the fact that a large nu mber of 'pe rm
atozon are apparently required for t he fecu ndation of
:t . ingle ovum, At any rate, i t is well kno wn that in
the en e of ome of' t he lower an imal , a , for ex
ample, the frog, a yery large number of . pe rmatozon

enter ouch OY UIll a nd di appea r in its int eri or, be
coming a mulgnmutod wi th it s eleme nts .

It has been s ugges te d that the se x of progeny
may dep end to a cons ide ra ble degree up on the number
of s pe rmatozoa whi ch unite with the ovum, a certain
number being sufficien t to produce males and a

sma lle r number females. The resemblance of children
to their father or mother has al so been accounted for

in the same way; a large number of spe r ma tozoa
uniting with th e ovum producing a preponderance of
th e mal e characteris t ics of the se x , and a Ie . er num
her the cont ra ry .

It is u eless to devote space to a di cussion of the
relati ve importance of the male and female r eproduc
tive eleme nts , s ince neither is capable of independent
development.

Conception.- There is cons ide rable evidence for
beli eving that th e uni on of th e . pcrmatozon with the
ovum tak es place in so me portion of the fall opian
tubes. After thi s ha s been effec te d, th e ovum usu
ally soon passes down to the cavity of thc uterus .
SOillc l imos, wh en fecundation occurs at th e s ur face of
th e 0 \ ': 11'.\' , th e ov um loses its way, and remains in th o
nIHl olllin :t1 c:,v ity. It s progress rlown the f:dl opian
tube is : t1~() Ot' (':,~ io n a lly . topped before it rea ch s the
uterus. 'l'he resul t uf it s arrast in th e o a bnormal
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positions will be referred to elsewhere. 'When the
ovum reaches the uterus, it soon becomes atta ched to
some portion of it s wall, the mucous membrane hav
inc been pr eviously prepared for its reception by a
process of thi ckening and th e formation of little
pockets, one of which receives the ovum, and to
which it becomes attached. The adh esion of the
ovum to th e linin g membrane of the uterus is known
as conception. This usually takes place without the
knowledge of the individual, but some women claim
to be able to detect th e moment at which conception
tak es place by peculiar sensations, usually a slight
dizziness or fain tness. From this time on, however,
in most cases, the ovum gives no indication of its
presence for some tim e, although very great changes
in both th e uterus and th e ovum are taking place.
'l'h cse will be described presently.

It has been det ermined th at conception is much
more liable to occur at certain tim es than at others .
In order that fecundation shall take place, it is of
course necessary th at the ovum should be present in
th e genera tive passage of th e female either at the
time of sexual congress, or soon aft erward. Just how
lnng th e spermatozoa may remain active in the gener
ativ e p:l ssages of the female, and capable of impreg
nating the ovum, is not known, but it is certain that

. they retain th eir vitality and efficiency for a number
of days after copulation. The ovum is also usually
retained for some days in some portion of th e genera
tive canal of the female, not usually passing off with
the menstrual discharge, but some days later. It is
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probably retained from four to ten days after the ces
sation of the men strual fl ow. From th ese facts it is
evident that conception will be most lik ely to occur
a few clays before or four to ten days after the men
strual peri od. Many observations have shown that
with the mnjority of femal es, at lea. t, conception is
not lik ely 10 occur (Imin g the interval hetwccn the
periods named. This is known to be the case with
lower animals, anrl while it is not universally true of
human females, it holds good in a sufficient number
of cases to constitute a general law.

Usually but one ovum is produced at a time in
a human female. The same is true of the females
of many other classes of animals, as the elephant,
horse, and cow. In exceptional cases two or more
ova are matured at once, and under favorable cir cum
stances may be fecundated, giving rise to multiple
conception. Cases arc on record also wliich demon
strate the fact that two conceptions may take plac e
with a longer or shorter interval between, both ova
undergoing dev elopm ent at the same time. This is
known as superfecundation. In one case observ ed by
a surgeon in the late war, a mulatto woman gave birth
to twins, one of whi ch was nearly white, the other
much blacker than the mother. At the time of con
ception the woman was employed as a. domestic in
the house of a white man, while sleeping at night with
a negro hu sband. The latter was so thoroughly con-

.vinccd of her unfaithfulness by the sight of the white
child that he turned her out of doors, notwithstanding
her constant assertion of her innocence. Cases have
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al ' 0 occ urre d in whi ch a woman ha had two coufine
mcu ts with an in terval of overa l week , a pe riod not
long enough to all ow a new prcO'nancy t o occur, but
lon g cn ough t o . how that the . cco ud pregn ancy mu t
have taken place se vera l w eek s after tho fir t . That
such a circum tan ce might occur is evide nced by the
fact that in somc fcmal es lIlcn stnw,tion continues se v
erul months ufl .cr concc pt ion occurs. As thc mouth
of thc womb remain s opcn for some timc, there is no
obstacle in the w~~y of a second conception in such

cases .
Conception cuuno]. of course occur before the pe-

rioll of puberty, previous t o whi ch Lime th e cells of
th e ovaries from which lhc ova arc developed , ex is t
only in a ruduuoutary eoud il .io n, as sh own lly Plate
IV. The changc kn own as puberty occurs at or ncur
th e age of fifteen years, and conce ption may occur at
any Lime fr om thi s peri od until thc mcuopnusc, ur
cha nge uf l ife, whi ch usually occurs somc time between
th e agcs of for ty-five and filly. Cases are on record
in which thc abili ty t o conoc ivo ha s been ucquircd
much earl ier or retained until a mu ch later period
than thc ages mentioned. In one ol» crvc d case, a
girl hecame a mother at cigh t, aud an instance is
<riycn , which seems to be well nu thenticated, of the

ocout'rcn ce of con cepti on alter sixty.
A large number of olJscryations have shown that

con ception is less likely to occur between th e :I"'es of
fift een and tw enty than betw een twenty and tw enty
lour, so that woui cu marrying yOllllg arc less likely
to be fruitful Ulan th ose nnurying when uiore mature.
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No point in biology is better settled than that the
mental, moral , and physical condition of th e parents
at the time of conception may be impressed on the
offspring, and usually has an importan t influence on
th e character of th e progeny. The influence of th e
male parent is partioularly strong at thi s tim e, proba
bly more so than that of th e female, whose influ ence
over the olTspring is fully as great ultimately, how
ever, on account of the much longer tim e through
which it is exe r ted during gestation.

Heredity.- How mental, moral , and physical traits
of character ar e transmitted from th e parents to the
olT.<spring is a probl em which has not ye t been fully
solved, hut there is no doubt as to th e fact. Sto ck
breeders well recognize th e truth of thi s prin ciple,
and frequ ently take advantage of it. Strong im
pressions made on th e moth er soon afte r conception
has occurred, ar e likely t o exert a strong influence
on th e child. The patriarch J acob see ms to have un
derstood thi s physiological fact, and to have made use
of it to his own advantage while car ing for th e flocks
of Laban, as we learn from th e following passage :-

" And Jacob took him rods of gree n poplar , and of
the haz el and chestnut tree, and pillcd white s treaks
in them, and made the white app ear whi ch was in th e
rods. And he set the rods which he had pillcd before
the flocks in the gutters in the waterin g troughs when
the flocks came to drink, that they should conceive
when they came to drink. And the flocks conceived
before the rods, and brought forth cattle, ringstreaked,
speckled, and spotted."
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Another interesting fact which has been observed
is, that an impression more or less permanent see ms
to be mad e on th e female by the first pregnancy,
so th at th e offspring of subsequen t conceptio ns are
made to partake of the chara cters of th e male by
whom the first conception occur red. On thi s account,
breed ers of blooded animals are very care ful to avoid
employing an inferior male, especially for th e first time
that the animal is made to become pregnant, since all
subsequent offspring would he likely to partak e of the
character s of th e inferi or male first employe d. The
same thing is often observ ed in human bcings : a wo
man marries th e second tim e after th e death ..f her
first hu sband, and her children hy her sccorio hus
band are very likely to resemble her first 11 usband as
much as the second. The resemblance in th e color of
th e hair and eyes is often particularly noticeable. In
case a white woman lias hall childre n by a lIegro , hut
afterward hears children t o a whi te lIlan, the la tt er
will be very sure t o exhibit some of th e characteris
ti cs of th e negro race in a marked degree.

Cause of Sex.- It was long supposed th at the
right ovary in females and the right testicle in males
produced elements whi ch when united in fecundation
would develop into males, whil e the elements pro
du ced by th e left ovary and the left testi cle would de
velop into femal es. The erroneous characte r of this
theory has been amply shown by repeated instances in
which th e right t esti cle in man or the right oV:try in
woman have been removed on account of disease,
without affecting th e ability of either parent to pro-
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create mal cs us we ll a. fcmules. A corresponding

fact has been ob CHCrI in ca. cs in wh ich the left
ovary has bccn removed . It is probable that the r e
lation of t hc rurcs of th o pare nts to each ot her has
something t o do wi th the determination of se x . For

example, when a young and vi gorous man marries a
woman cons ide rably olde r and less vigorous than him

sclf, tho offs pr ing will bc very likely to bc males.
Whcn tho coutrary is tho cas c, that is, when a man
s ome wha t advanced in years and not in vigorous
health iunrri es a youlIg and vigorous female, tho oll

spr ing are very likely to ])C females.
Careful obsorvutions have been nuulo whi ch s eem

to show that the ch ief ciromns taucc in the dctormina
Lion of the se x is th e tiuio in relation to ovulation
wh en Icoundution takes plu ce. The ovidc nco is pretty
s t ro ng th at when Iccuudul iou of th e ovum occ urs very
s oon nfl er iu on st.ruuti ou , th e ollspriug will he of the

female se x ; whil e focuudutiou occurring several days

lutcr.just before th e ovum would naturally leave the
ge ne ra t ive l'a: sages of the female if not fecuudutcd, is

pretty ccrtuin to r esult in mule offspring. It is thus
po ssible to predict with SOlllC de gree of certainty
whether the r esult of conception will be a iun.lo or fe

male, by noting the time with r eference to menstrua

tion when cou ccpl.iou occurs.
The idea has been udvanccd that the sex of a child

is dctorruincd 1Iy influences lnought to hour on tho
embryo after Iccundntion, hut nuuiy fuel s in natural
hi story go to s how that the se x of the progeny is de
teriuiucd :It Iccuudut iou , nud there is g rea t pl'obabilily



that the theory st at ed in th e preceding paragraph is
the correct one. There must be also some reason for
the theory, since it esse ntially agrees with the obser
vation previously mentioned with reference to the in
fluence of the relation of th e ages and physical con
dition of the parents on the offsprin g. The ovum
just ready to be cas t off, might well be compared
to the female adva nced in y ears, and fresh sper mato
zoa to th e young and healthy male married to such a
female.

H is perhaps possible also that the numb er of
spermatozoa which penetrate the ovum has some
thing to do with th e determination of sex, as well as
other physical characteristics.

The Beginning oj Lije.- The moment fecunda
tion is completed - th e process seems to be instan
taneous - the life of th e new individual is begun.
'Within a very few hours great chan ges take place in
the ovum, which will be described presently. 'What
was formerly a mere speck of fat and album en sur
rounded by a delicat e film, is now destined to become,
under favorable circumstances, a fully developed hu
man being. This little speck contains all th e possibil
ities of the future of the individual man or woman to
be developed. from it. From being a mere cell, it has
now come to be a human being, of very small dimen
sions, it is true, but possessed of as indubitable rights,
as much worthy of respect, as though it were a ma
tured man or woman.

The idea held by the ancients that individual life
did not begin until the change known as" quickening"

7
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occurred, has no basis whatever in fact. No especial
change take s pla ce in th e embry o at the period
known as quickening. 'Whatever individuality the
human being possesses exists in rudimentary form in
the ovum, immediately after fecundation has taken
place. From this time no radical change occurs. \Ve
have simply a pro cess of unfolding and development,
which continues until the man or woman has reached
full maturity. The immediate bearing of this fact in
relation to the means adopted to avoid pregnancy and
the crime of abortion will be considered elsewhere.

PREGNflNCY, OR GESTflTION

After fecundation, and during the subsequent
process of its development, the ovum is treated
in various ways by different classes of animals.
Many animals, as is the case with many reptiles,
deposit the fecundated eggs in the sand or in
some secluded location, and give them no further at
tention. Fishes usually deposit their eggs, and then
allow their young to shift for themselves when
hatched. There are, however, some very notable and
interesting ex ceptions to this method of treating the
young among fishes and reptiles. For example, Prof.
Wyman gives an account of a South American fish
which carries its eggs in its mouth until long after the
'Young are hatched. In one instance, he found a
young fish nearly three inches long in the mouth of
its par ent. This office seems to be usually performed
by the male, who plays the part of nurse for the



young of it s mate. The number of eggs usu ally found
in the mouth of these fish during the br eeding season
is twenty to thirty. The qu estion would naturally
arise, How can th e fish ea t wh en it s mouth is thus
employ ed as a nursery , wi th out swallowing it s pro g
eny? Prof. Wyman ans wers thi s questi on by s ta t
ing the fact that he has frequently found ·among the
eggs fillin g the mouth of th e fish those of other vari
eties of fish- rarely , however, more than one or two
of other species - whi ch leads him t o the conclus ion
that the eggs are all owed t o escape fr om the mouth
for a shor t time while the fish is feeding, being afte r
ward gathere d up again.

A curious fish kn own as th e hippocampus, or " sea
h orse," affords a simila r instance of th e male acting
as a nurse for its yo ung . Th e males of these fish es a rc
furnish ed with a pouch upon the lower sur face of the
body behind the an al opening, in whi ch the eggs of
the femal e are carefully placed an d care d for until
hatched.

Th e contine nt of Europe is th e hom e of a curious
spec ies of rep til e k nown as the " obs tetric toad," th e
mal e of which attaches the eggs of th e female to his
lcgs, carry ing them ab out with him until they arc
hatched.

Naturalists give numer ous illustrations of care for
their young on the part of fish es and reptiles. For
example, Prof. Wyman describes a female fish which
carries her eggs care fully arranged along the lower
surface of her body, each one attached to a cup at the
end of a cylindrical thread. The same naturalist
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men ti ons a somewhat similar peculiarity obse rved in
the "swamp t oad." After th e eggs were laid by the
female and fecundated by the male, the latter ar
ran ges t hem one by one at regular inter vals on the
back of th e former. In du e tim e, a thin wa ll of sk in
grows up aroun d the m by which they are inclosed
and protected .

A spec ies of t re e-frog carries about its young ones
on its back , th e li ttle fellows hanging on by their
mouths.

Another species of tree-frog has a little pouch on
its ba ck in which th e male care fully sto ws away the
eggs, which are thus care d for until hatch ed.

Fishes and reptiles usu ally " lay eggs" either
before or after fecundation; but in a few cases, the
young are brought forth alive, and a single case has
been observed in which a snake has laid eggs and
brought for th li ving y oung at the sa me time.

In the human female, as in the females of all the
mammalia, the fecundated ovum is retained during its
development. This process usually takes place in
th e uterus, though , as we shall presently see, it may
occur els ewhe re .

As before stated, while the ovum is becoming
matured and ready to be cas t off from the ovary, the
mucous mernbrance of th e uterus is undergoing a change
pr eparatory to r eceiving the ovum in case it shall
become fecundated. After fecundation takes place,
the ovum attaches itself to the wall of the uterus, and
changes at once begin in both the ovum and the
womb to which it is attached. ,V e will describe first
the changes which take place in the latter.
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Changes in the Uterlts. - After conception, the
uterus at once begins to increase in size. The physi
ological congestion which occurs periodically at men
struation and momentarily during the sexual act, be
comes now a permanent condition to be continued for
several months. The enormous increase in size of
the uterus is the result of this increase of the blood
supply. The muscular fibres of the uterus, which
are of the unstriated variety and very small in the un
impregnated state, become enormously developed.
The blood channels, which arc also small, become
dilated, in the case of the veins, to an enormous ex
tent, so as to form sinuses.

Changes also take place in the nerve centers from
which the uterus derives its nerve supply, especially
those of the organic system, which likewise partici
pate in the development which occurs in the other
parts of the generative apparatus.

The most remarkable changes of all, however,
take place in the mucous membrane lining the interior
of the uterus. Something of the character of these
changes is shown in Figs. 1 to 5, Plate VI. In the un
impregnated state, the mucous lining of the uterus is
very thin and scantily supplied with blood-vessels,
After conception occurs, the membrane becomes
greatly thickened, and its blood-vessels enlarge and
increase in number with great rapidity. These
changes soon give to the membrane a velvety appear
ance. The activity in the development of the mem
brane is particularly great in the immediate vicinity
of the ovum, around which folds of membrane soon
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begin to project forward, and very shor tly meet over
th e free surface of the ovum, grow togeth er, and thus
completely inclose it. The ovum is now shut up in
a cavi ty by it self, distinct from the general cavity of
the uterus.

The remaining changes of the greatest importance
which occur are in the ovum its elf together with its
inclosing membrane, which has been formed from th e
uterine mucous membrane, and which may be now
considered as a part of th e developing ovum.

Development of the Ovum During Gestation.
Immediately aft er fecundation, the ovum begins to
grow, and subdivisions take place in its interior.
This proc ess is known as segmentation. The nature
of the change will be readily understood by reference
to Figs. 1 to G, Plate IV. After this process has gone
on for some time, a large numb er of cells have been
formed within the ovum. These cells unite together
at the surface of th e yolk, forming a sort of membrane,
on which presently app ears a straight line which is
term ed th e P rimitive Trace. It is, in fact, a sort of
furrow, the sides of which gradually grow up and
close above it, subs equently forming the spinal canal
of the embryo. The appearance of the primitive
trace, as shown by the microscope, may be seen in
Fig. 2, Plate VII. Some cases have been observed in
the examination of lower animals in which the primi
tive trace has been double or divided at one of the
extremiti es. This is supposed to be an explanation
of the manner in which double monsters are formed.
Subdivision of the trace in the end destined to form



Fig. 5.

Fig. 3.

PLAT E V II.

Fig. 1.- Siamese Twins.

Fig. 2.

Fig. 4.
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the head, as shown in Fig. 3, Plate VII, would give
rise to a monster with one pair of legs and one trunk,
but with two heads. If the division extended to
near the middle of th e primitive trace, th e succeed
ing development would result in th e formation of a
monster with one pair of legs but two trunks more or
less completely separated. A trace fork ed at th e end
destined to form th e inferior portion of the body
would resul t in a monster having one head and trunk
with two pairs of legs. Two complete primitive
traces united at th e cente r by a band as shown in
Fig. 4, Plate VII, would result in embryos j oined to
gether like the Siamese Twins. The mann er in
which the intern al s tructures of th ese curious individ
uals were united is shown in F ig. 1, Plate VII.

The membrane of which th e primitive trace is
formed divid es into an inner and an outer lay er, be
tween whi ch is formed another lay er which again sub
divid es into two, makin g four lay ers in all. From
th ese different lay ers all of th e different parts of the
individual are developed, the outer layers going to
form th e skin, muscles, bones, and nerves; while the
inn er layers form th e walls of the alimentary canal
and other internal parts of the body. Thus certain
groups of cells ar e set apart for one kind of work,
while to oth er groups are allotted other functions.
One group forms the liver, another the kidneys, an
other the spleen, ano ther the pancreas. Each group,
when its dev elopment is completed, performs a func
tion peculiar to itself. Still other groups form the
brain, and when their development is complete, per-
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form the vari ous offices required for the production of
t hough t, th e reception of impressions, and the control
of th e operations of th e body. The various foldings,
ingrowings, projection of various parts and absorption
of oth er parts, subdivisions, and other complicated
processes by whi ch the development of the individual
is completed, we shall not attempt to trace, as infor
mation of this kind is too technical to be interesting to
the general reader. Some points of special interest
will be noted, however. One of the most remarkable
of the se is the fact that a human being in the process

. of development passes through various stages, each
of which represents the permanent condition of some
class of lower animals.

The alimentary canal, as first produced, is simply
a straight tube, a form in which it permanently exists
in such animals as the eel. After a time, dilations
occur in the upper and the lower portion, which ulti
mately form the stomach and the large intestine. The
convolutions of the small intestine are formed by
lengthening the canal. The upper dilation- the stom
ach - is usually on the left side of the body; while the
most dilated part of the expanded portion, which ulti
mately forms the caicum, is placed at the right and
lower portion of the abdominal cavity. Cases some
tim es occur in 'which this arrangement is reversed.
'When this happ ens, a corresponding reversion occurs
in the position of all the other organs contained
with in th e trunk of th e body, the liver being upon
the left side instead of th e right, th e heart transposed
t o the right side, and other corres ponding changes oc-
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curring. We met a case of this kind a few y ears ago
in a young girl whom we were treating for scrofulous
disease, whose heart we were led to examine by com
plaint of the occurrence of palpitation. After see king
in vain for the presence of th e heart in its usual loca
tion, we were astonished to find it beating vigorou sly
and without any evid ence of disease, on the right side,
several inches from its normal position. The idea
has been suggested that this peculiarity is more lik ely
to be pr esent in left-hand ed people than in oth ers, th e
disposition to use th e left hand rather th an th e right
growing out of the abn ormal posi tion of the internal
organs.

The heart, lik e the alimentary canal, is at first a
straight tube, which, by twi sting around itself and
und ergoing various oth er chan ges by which it is di
vid ed by longitudinal and transverse partitions in to
four chambers, finally becomes develop ed into the
heart as found in adults .

The arms and legs ar e at first simply little buds
proj ecting from the sides of th e embry o. As they
grow out, th eir tip s ar e subdivided into rudimentary
fingers and toes. Still further development results
in the formation of joints and the various segments
of the arms and legs. In different classes of lower
animals, th e developmental pro cess see ms to stop
short at different s tages . In th e seal, th e feet of
which are webbed, development ceases when th e sub
division of th e original bud has occurred only in part.
The same thing is observed sometimes in hum an be
ings, in which th e fingers and toes arc often found
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more or less uni ted, in some cases being j oined to
th eir tip s. In th e walrus, t he limbs consist of little
more than a wri st and ankle, wi th fingers and toes at
tached. With animals a li ttl e higher in th e sca le,
the limbs are a little more fully developed. Most
quadrupeds possess kn ee and elbow j oints. The
lion, panther, and oth er memb ers of th e felin e species
have still more ·perfectly develop ed limb s, whil e in
the highest ap es the limbs are nearly as fre e in th eir
movements as in human beings.

As before remarked, we have in th e pro cess of de
velopment of the human embry o types of all these pe
culiarities of structure observed as permanent condi
tions in the lower animals. Th e human embryo, dur
ing the earlier stages of its development, cannot be
easily distinguished from th e embryo of various
lower animals. Thi s is readily shown by th e fi gures
on Plate E, whi ch show th e resemblan ce between
th e embry o of the dog at four and six weeks and the
human embryo at four and eight weeks, respectively,
to be so close that a casual observer would pronounce
them to be identical. It will be observ ed that at
this early period of their existence human beings, as
well as lower animals, are furni sh ed wth caudal ap
pendages. In later stages of developm ent, this por
tion of the body gradually disappears, until in the
mature human form it is represented by a mere ves
tige termed the coccf x ,

The formation of the thee in the embryo is a very
interesting proc ess. Like the abdominal and th oracic
cavities, the cavities of the nose and mouth ar e formed
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by the closing together of folds or plates of tis
sue which project from th e side and gra dually ap
proach each oth er. "When th e pro cess of closing to
gether is not quite complete , a deformity known as
harelip results. If the deficiency affects the bony
cells and soft ti ssues, an openin g is left through the
roof of th e mouth , whi ch is t erm ed cleft -pala te .

Arrest of development may occur at any of the
various stages of th e process just describ ed. This
may involve th e embry o as a whol e or one or
more parts only , whil e othe r parts ar c allow ed to go
on to full developmen t. It is in thi s way that con
genital deformities ari se. The causes of arrest of de
velopment arc not very well und erstood.

It should be mentioned in thi s connection that arrest
of developm en t or abnorm al development, whi ch also
sometimes occurs, arc the leading causes of tho se
hid eou s creatures to whi ch women sometimes give
birth, kn own as monsters. Th e stories of females
becomin g pregnant by dogs and oth er animals, and
giving birth to offsprin g resembling the supposed
fathers. . undoubtedly originated in the birth of mon
sters , which were lik e other human embryos during
the first stages of development, but by an arrest of
developm ent arc born with a resemblance to some
lower animal. It is impossible for a human ovum to
be fecundated by other th an human spermatozoa.

H ermaphrodites, or persons suppose d to possess
the sexual organs of both sexes, ar e, as a rule, simply
cases of arrested or exagge ra ted developm ent. In
stances are very rare in human beings in whi ch both
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ovaries and testicles ar e found in the same individual,
but num er ous cases have been observed in which cer
tain parts of th e sexual organs of the female were so
abn ormally dev eloped as to produce a striking resem
blance to the organ s of the male, and the reverse.

Nourishment of the Embryo. - Soon after the
segmentation of th e OHlin and the formation of layers
of cells or membranes at its surface, that portion of it
lying next to the uterine wall undergoes a peculiar
development. Little vascular loops are formed which
interla ce with similar loops formed on the surface of
the lining of the uterus. These loops become so
closely united with each other that the blood-vessels
of th e ovum, whi ch begin to form at a very early
stage, and those of th e uterus have only a very thin
partition between their walls. Through this delicate
membrane the nutritive fluids of the mother's blood
pass readily into the ovum. After the circulation of
the ovum is fully developed, th e blood corpuscles of
the mother and th ose of the embryo are by this ar
ran gement allowed to come very close to each other
without coming in actual contact. The blood corpus
cles of the mother never pass into the veins of the
child , nor vice versa. If any such change did occur, it
could be readily detected, as the blood corpuscles of
the embryo are of a different size from those of the
moth er. The interchange of fluids between the em
bryo and th e moth er takes place very readily, how
ever, by means of the arrange ment briefly described
abov e, which is kn own as the p lacenta.

As the embryo ad vances in development, it be-
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comes separal ed from the placenta, but retains con 
nection with i t by means of the umbilical cord, which
conta ins two arteries and a vein. The arteries con
vey blood from the embryo, or [cetus, to the placenta,
from which i t is returned by means of the veins.
During the passage of the fcetal blood through t he
placenta, it un dergoes a double change, receiving
from the blood of the mother nutritive elements by
which the process of development may be maintaine d,
and giving back t o the mother 's blood in exchange
the impuriti es and excrementitious elements whic h
have been de rived from the fcetus. This intimate
association between the fcetus and the mother through
the blood explains the mysterious influence of th e
form er u pon the latte r which has been before referred
to. It is undoubtedly in this way that the impres
sions are mad e which giye ri se to the curious circum
stances previ ously men tioned , that the child re n by
a second husband fr equ en tly resemble the for mer hus
band in both character and fea tures. Experimen ts
upon a nimals sho w that the moth er may be affec ted
even fatally by poi sonous substa nces in tr oduced into
the body of the fcetus . Cases are also frequent in
which the mother contracts constitu tional disease fr om
a fcetu s which has inheri ted the sa me fr om its fathe r .
This is particularly true of syphilis. This r elation of
the circulation of th e fcetus with that of the moth er
al so e x plains, to some degree at least , the remarka bl e
influen ce which i exerted upon the fcetus by the
physical and mental condit ion of the mother.

ANATOJfY AXD PIITSJOLOGY. 97
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Respiration of the Fteius. - H ow the process of
respiration could be carried on in the unborn infant
was for a long time a matter of deep mystery, but it
is now very well understood th at th e placenta is for
the fcetus an organ of respiration as well as of nutri
tion. The blood of the fcetus is carried to the pla
centa through the umbili cal arteries, charged with car
bonic acid gas, and coming into close proximity, in
the placenta, with the blood of the mother,- which,
through exposure to the air in the mother's lungs,
has become charged with oxygen, - an interchange
takes place, the carbonic acid gas being absorbed by
the blood of the mother, and the oxygen by that of
the foetus, so that the fce tal blood returns in the um
bilical vein purified and oxygenated, just as the blood
returns from the lungs to the heart in the adult indi
vidual. 'Vith this fact in view, it is unn ecessary to
suggest the importance of secur ing to the moth er an
abundant supply of fre sh air, since she has to breathe
for the foetus as well as for herself. This point will
be dwelt upon more at length elsewhere.

The Fceial Pulse .- The action of the fcetal heart
can be distinctly heard through the abdominal walls
of the mother, after the fourth or fifth month. In
some cases the beating of the fcetal heart has been
traced as early as the end of the eleventh week. In
order to observe the feeble sounds which are produced
by the yet imperfectly developed heart of the fcetus,
the ear must be placed upon that portion of the ab
dominal wall dir ectly over the heart. The point at
which the sounds may be most easily distinguished
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in the majority of cases is a little to the left of the
median lin e, about half way between the umbilicus
and the sy mphysis pubis. The rate of the fcetal
pulse varies from 130 to 160 a minute.

A large number of observations have shown that
the pulse of female infants is more rapid than that of
males, so that this may be a means of distinguishing
between male and female children before they are
born. The average rate in females is about 144 per
minute; in male s, 13I.

Position and Condition of the Child in the
Womb.- During the early months of gestation, the
condition of th e child varies considerably. As the
end of pregnancy approaches, however, the position
becomes more and more constant, and near the end
of gestation, in th e majority of cases, the position of
th e child in th e womb is with the head downward ,
and the back forward and to t.he left, with the limbs
in a state of flexion, as shown by reference to Fig. 1,
Plate IX.

Amniotic Fluid.- In ord er to protect the delicate
structures of the foetus from the unpleasant effect of
sudden jars to whi ch the mother is liable to be sub
jccted, and for various other apparent reasons, it is not
made fast to the interior of the uterus, but floats, or
rather is su spend ed , in a sac filled with fluid, which fills
the whole of the interior of the distended womb not oc
cupied by the fcetus. This fluid, known as the amni
otic fluid, or the" waters," varies considerably in quan
tity, sometimes being so abundant as to amount to
dropsy, at other times being barely sufficient to
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...

an wer the purpose for which it was de igned. This
fluid is yery complex in its composition, at first rc em
l.ling ycry closely the serum of the blood, but as
pregnancy ad vance becoming more and more cha rge d
with excretory matters throw n off by th e sk in and
kidneys of the fcetus.

Summ ary of Deuelopment.- Th e following is a
concise summary of th e procc s of development at
different stages as given by Flin t:-

" A t th e third week th e embryo n is fr om two to
three lin es in length. Thi s is ab out tho earl ies t pe
riod a t whi ch measurements hav e been tak en in the
normal s ta te .

"At the se venth week, th e cmbryon measures
about nin e lin es; points of ossification have appeare d
in th e clavicle and lower j aw; th e wolffiau bodies
are large ; th e pedi cle of th e umbilical ve icle is very
much reduced in size ; th e internal organs of ge nera
tion have just appeared; th e liv er is of large size ;
th e lun as pr e. cnt sc verul Iobul cs.

" At th e eighth week , the embryo n is from ten to
fifteen lin es in length. Th e lun gs begin to receive a
small quantity of blood from the pulmonary arteri es;
th e ex te rna l organ s of gene ra t ion have appeared, but
it is difficult to det ermine the sex ; the abdominal
wall s have clo ell over in front.

" A t th e third month, th e embryon is from two to
tw o an d a half in ches long and weigh s ab out one
ounce . The amniotic fluid is th en more abundant in
propor tion to the ize of the embryo n th an at any
othe r period. Th e umbilical cord begin s to be



ANATOJIY AND PHYSIOLOGY. 101

twisted; the various glandular organs of the abdo
men appear; the pupillary membrane is formed ; the
limitation of the placenta has become distinct. At
this time, the upper portion of the cmbryon is rela
tively much larger than the lower portion.

" At the end of the fourth month, the embryon be
comes the fcetus. It is then from four to five inches
long and weighs about five ounces. The muscles be
gin to manifest contractility; the eyes, mouth, and
nose are closed ; the gall-bl:1t1c1er is just developed;
the fontanelles and sutures arc wide.

"At the fifth month, the fcctus is from nine to
twelve inches long and weighs from five to nine
ounces. The hair begins to appear on the hcad.; the
liver begins to secrete bile, and the meconium appears
in the intestinal canal; the amnion is in contact with
the chorion.

"At the sixth month, the fcetus is from eleven to
fourteen inches long and weighs from one and a half
to two pounds. If the fcctus be delivered at this
time, life may continue for a few moments; the bones
of the head are ossified, but the fontanelles and sut
ures are still wide; the prepuce has appeared ; the
testicles have not descended.

"At the seventh month, the foetus is from four
teen to fifteen inches long and weighs from two to
three pounds; the hairs are longer and darker; the
pupillary membrane disappears, undergoing atrophy
from the center to the periphery; the relative quan
tity of the amniotic fluid is diminished, anrl the frctus
is not so free in the cavity of the uterus. The fcetus
is now viable. 8
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" At the eighth month, the foetus is from fifteen
to sixteen inches long and weighs from th ree to four
pounds. The eyelids arc opened, and the cornea is
transparent ; th e umbili cus is at about th e middle of
the body, th e relati ve size of the lower ext remities
having increased.

"At th e ninth month, th e foetus is about seven
teen inches long and weighs from five to six pound s.
Both testicles have usually descended, but the tuni ca
vaginalis still communi cates with the peritoneal cav
ity.

"At birth, the infant weighs a little more than
seven pound s, th e usual ran ge being from four to ten
pound s, th ough th ese limits are sometimes exceeded."

We have known instan ces in which infants have
weighed scarcely more than three pounds at birth,
and yet hnve attained normal developmen t afterward,
thou gh requiring great care durin g the first few weeks
of life. Prof. Carp enter, of London, in his human
physiology refers to a case in which the weight at
birth was but one pound. At three and a half years
the weight had increased to about 30 pounds.

Length of Gestation.-The length of time re
quired for the development of the young sufficiently
to enable th em to exi st outside the body of the
moth er differs greatly in different classes of animals.
In th e horse th e period of ges tation is 335 days,
while th e rabbit matures it s young in the brief period
of 30 days. In the cow about 280 days are required.
In the human female, the period intervening be
tween conception and birth is about forty weeks or
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ten lunar months. The exact length of the period in
an individual case cannot always be determined on
account of the difficulty of fixing the exact date of
conception; but in those instances in which the cir
cumstances have been such as to render the fixing of
the date of conception accurately, it has been found
to vary little from 275 to 280 days.

The period of gestation is frequently somewhat
shorter than this, many children being born from four
to six weeks before the usual time. If the period of
gestation is shorter than seven months, the fcetus
will not be sufficiently developed to live. Infants
born before the full term of gestation require especial
care and the most careful nursing, and those born be
fore the completion of the seventh month very sel
dom survive birth more than a few clays. The period
of gestation is sometimes extended two or three
weeks beyond the end of the tenth month. Cases
have been reported in which the period has been
much longer than this, but they are not considered
authentic.

Quickening .-The term quickening is applied to
the time when the mother for the first time becomes
conscious of the movements of the fcetus within the
womb. This was formerly believed to be caused by
the sudden descent of the fcetus from the uterus into
the pelvic cavity, but it is now well known to be
produced by the movements of the limbs of the child
when they come in contact with the walls of the
uterus.

This is generally felt about the beginning of the
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fift h calendar month from the beginning of pregnancy,
or about th e middle of ges ta tion. There is 110 doubt
but tha t the limbs of the fcotus move often and quite
vigorously before thi s period, but they are not felt
by the moth er 0 11 account of the fact that not until
about this time does the uterus become sufficiently
enlarged to bring its walls in direct contact with the
walls of the abdomen. The body of the uterus con
tains very few sensory nerve fibres, tho se being dis
tributed in its neck, and it is only after the uterus
comes in contact with the abdominnl wall so that the
shock of the fcetul movements is communicated to
th e latter tissue, which abounds in sensory fibres, that
the moth er becomes conscious of the activity of the
dev eloping embry o. Th ese movements sometimes he
come so vigorous as to giv e the mother absolute pain
so as to cause her to cry out in agony. They are th e
result of a vigor ous kicking ac tion on the part of the
foetus.

The period of quickening was formerly consid ered
one of great importanc e, but is now looked upon as of
very little significance except as forming positive evi
den ce of th e existence of pregnancy. The idea that
at this time the foetus first becomes possessed of indi
vidual life was long since exploded, and the laws re
lating to criminal abortion which were based on this
ancient notion ought to have been repealed at least
half a century ago. As we have before shown, indi
vidual life begins at the moment of fecundation, and
whatever rights the developing being may possess af
ter the period of quickening, it certainly possesses be
fore.
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Changes in the System of the Mother During
Gestation. -'While the remarkable changes previously
described are occurring within the body of the mother,
it would certainly be very remarkable if some change
did not occur in the system at large in some small
degree, at least, commensurate in character. As a
general rule, the mother's attention is first called to
her condition by the fact that the usual monthly
sickness does not occur at the proper time, or, if it
does occur at all, the discharge is so sligh t as to be
hardly appreciable. There are cases, however, in
which menstruation occurs several times after con
ception takes place, and in occasional instances, the
periodical discharge goes on during the whole period
of gestation. After a few weeks, in many instances,
general symptoms, affecting the nervous system
chiefly, make their appearance. After a short time,
the increase in size of the lower portion of the ab
domen becomes apparent. The latter symptom of
course increases rapidly as pregnancy advances.

During pregnancy, a change more or less marked
takes place in the organic nervous system, the nerve
centers having charge of the function of nutrition tak
ing on unusual activity, so that the blood-making and
tissue-building processes are carried on much more
vigorously than usual. It is owing to this fact that
many women enjoy better health during pregnancy
than at any other time.

The development of the muscular tissue of the
uterus as it increases in size has been already referred
to, as well as the great increase in number and size
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of the uterin e blood-vessels. The vein s of the uterus
somet imes become so enormously distend ed that th e
blood in passing through th em pr oduces a sound
somewhat similar to that produced by the passage of
blood through an aneurism. This is known as th e
uterin e sOI((ile or bruit, which is one of th e signs by
which a pr egnant conditiou is distinguished.

During the period of dev elopm ent of the fcetus,
pr eparatory to it s exit into the external world, cer
tain parts of the reproductive sy stem of the mother
ar e also undergoing pr eparation for this same event.
In the normal condition of the vagina and th e ex
ternal organs of generation, child-birth would be im
possible, as th e soft parts would not ad mit of the
enormous distension required for the passage of the
head and pelvis of the child. During th e later
month s of pregnancy, th ese parts undergo certain de
velopmental chan ges by which th ey are prepared for
th e ord eal to which th ey are to be subj ect ed. Thc
walls of the vagina become relaxed and thickened and
the canal shortened. The external parts also undergo
a similar relaxation. The secretions are greatly in
creased in quantity, and the tissues formerly firm and
rigid become soft and distensible.

In addition to the changes above noted which
usually occur, marked mental and nervous disturb
ances are sometimes present during pregnancy.
The se cannot be considered perfectly normal, how
ever , and hence will more properly receive attention
elsewhere in this work.
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Extra- Uterine Pregnancy.- As previou ly inti
mated, the ovum is sometimes fecundated at the surface
of the oyary, and for some reason does not reach its
proper position in the uterus before becoming fixed and
beginning development. It is well known that full de
velopment may take place in other situations than the
uterine cavity. This is known as extra-uterine preg
nancy. 'When the ovum after fecundation falls into the
cavity of the abdomen and becomes attached to some
portion of its lining membrane, there undergoing devel
opment, the case is known as one of abdominal preg
nancy. If the ovum lodges in the fallopian tube and
there undergoes development, which is sometimes the
case, we have what is termed tubal pregnancy. Re
cent investigations have also shown that in occasional
instances the ovum when fecundated at the oyary may
never leave its original situation, but may undergo
fecundation there, constituting ovarian pregnancy.
The course of pregnancy in these cases is very simi
lar to that when the ovum is lodged in its normal
position. The subsequent dangers to the life of the
foetus and of the mother which necessarily arise be
fore the termination of gestation will be considered
elsewhere, together with the symptoms by which
these abnormal varieties of pregnancy may be known.

Parturii ion>« At the end of gestation, certain
causes, the exact nature of which is not fully under
stood, give rise to the beginning of a process by which
the fcetus is expelled from the womb where it has
been protected during the proce s of development.
It is probable that the occasion of this action on the



part of the womb is some change in the foetus or its
conn ections wi th the uterus by which the latter is led
t o treat its contents, whi ch it has h er etofore to lera t ed
with the greatest impunity , as a foreign body whi ch
mu st be ex pelled. Th e contrac tions of th e uterus
cause a slight sepa ra tion of th e placenta. from its
wall s, whi ch greatly in cr eases as the contract ions con
tinue. The membranes, pressing up on the lower
portion of the uterin e cavity cau se gradual dilation
of the cervix. After a time, the membranes rup
ture, and the amniotic fluid is discharged, allow
ing the head to come in contact with the neck of
the womb. 'With each pain, the head of th e child,
in normal child-birth , is pressed down more and more
vigorously until it is finally expelled fr om th e uterus
and shortly afterward fr om the vagina, making its
exit into tbe world. Th e se parat ion of the pla
centa of course causes a la ceration of the blood
vessels by which it is connec te d with the uterus.
This would occasion profuse hemorrhage, which might
prove fatal in a few mom ents, wer e it not for the fact
that the same contraction whi ch occasion s se para tion
of the placenta al so closes the mouths of th e lacerat ed
vess els. It sometimes happen s that the uterus fail s
to contract, particularly after the placenta is separated,
allowing the greatly dilated blood-vess els to remain
fully distended, thus giving ri se to a most alarming
hemorrhage, whi ch not infrequently occasion s death
in a very short time if the proper measures are not
promptly applied.
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Involution.-Directly after the child is born, the
placenta and the membranes by which the fcetus was
invested in the uterus, known as the after-birth, are
also expelled, and the act of parturition is complete.
In four to six days, seldom later than a week, after
child-birth, an examination of the uterus will show
that it has undergone [\, yery great reduction in size.
This process, known :IS involution, continues until it
is reduced to very nearly its size when in n non-im
pregnated state, although it never becomes quite as
small as before. The muscular fibres, which have
been enormously hypertrophied, undergo fatty degen
oration, and arc absorbed. A new membrane is soon
formed to take the place of the old one which was
thrown off at child-birth with the placenta, and by
the end of the second month, the process is complete.
A discharge usually follows child-birth, and continues
from one to three weeks, which is composed of bloody
serum mixed with disintegrated portions of membranes
and blood-clots from the cavity of the uterus, and is
termed the lochia.

Changes in the Child at Birth.-At the moment
of birth, a remarkable change takes place in the sys
tem of the new-born infant. Previous to this time,
its lungs have been wholly inactive, the process of
respiration being performed by the placenta. In or
der to carryon the processes of respiration, pnrifica
tion, and nutrition, all of which functions have been
performed by the aid of the placenta, a pecul
iar arrangement of the circulatory system has
been necessary, two arteries and a large vein
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passing betw een th e body of the fcetus and th e pla
centa. 'When th e placenta is separated from the uter
ine walls, the circulation in the blood-vessels of the
cord at once ceases. Instantly, an accumulation of car
bonic acid begins, and if some other means for the pu
rifloation of the blood from this poison were not pro
vided, death would occur within a few moments.
Just at this critical epoch, the lungs arc brought into
action. Stimulated by the impending danger to the
system of the infant, or by contact of the body with
the external air, or by some other means not under
stood, the lungs begin their important function. This
is not of course fully performed at once; time is re
quired for the lungs to become fully expanded and
able to do their whole duty in the elimination of car
bonic acid gas and the absorption of oxygen. Fortu
nately, the delicate skin of the infant, which is abun
dantly supplied with blood-vessels, possesses the abil
ity to transmit oxygen and carbonic acid gas, and is
able to supplement the excretory action of the lungs
to a very considerable degree. It is on this account,
as well as for other reasons, that it is of the highest
importance that the young infant should be kept for
some time at as nearly as possible the same tempera
ture as that to which it has previous to its birth been
accustomed, or about 100 0 F., since the effect of cold
on the skin will be to cause contraction of the blood
vessels, and so prevent it from doing its part in the
breathing process. It is not necessary that the tem
perature of the room should be 1000 provided the in
fant is properly clothed; but the room should be 15 0
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to 20° higher than is necessary for adults, for the
first few days after birth.

In the adult, the blood is obliged to pass through
a double circuit in order to complete its tour of the
body. Starting from the left side of the heart, it is
distributed through the arteries, gathered up by the
veins, and returned to the right side of the heart,
completing the first circle or first half of its double
circuit. From the right side of the heart,-or, in some
of the lower animals, the right heart, the two halves
being distinct organs; - it is sent to the lungs, and
thence through the pulmonary veins to the left side,
its starting point. In the foetal condition, as the
lungs are not distended with air, little blood passes
through them from the right side of the heart to
the left side, so that some other provision is necessary
to enable the blood to complete its round. The in
genious arrangement which nature has made for this
purpose is a valve-like opening in the partition be
tween the right and left sides of the heart which
allows the blood to pass from the right side into
the left side, but does not allow a movement in
the opposite direction. This is known as the fora
1J1Cn ovale. This opening is placed in such a position
that the current of nearly pure blood that is brought
into the right auricle from the ascending vena cava
passes directly from it without mingling to any great
extent with the impure blood which is present in the
right auricle, and enters the left auricle, from which it
passes to the left ventricle, and is thence carried to
the head, arms, and upper part of the body. An-



othe r peculiar arrangement in the cir culati on of the
fcetus is th e connection between the pulmonary artery
and th e aorta by which th e grea te r porti on of the
blood whi ch would pass through th o lun gs if th ey
were in action , takes n short cut through th e duct
provided for the purposc to the aorta, whi ch it enters
below the openin gs of the arteri es whi ch supply blood
to the upper part of the body. This blood con
sists chiefly of the venous blood returned from th o
upper part of the trunk. It thus nppears that the
upp er part of the body of the foetus is pr ovid ed wi th
pure blood or that which is nearly pure, containing
but a slight admixture of venous blood, whil e that
supplied to the lower portion of th e body is much less
pure in character, being alm ost wholly venous blood.
Thi s fact is given as an explanation of th e inferior
development of the lower portion of the body at birth,
the legs and feet being much less perfectly devel
oped than the arms and hands in the newly born child.

At birth, or soon after, this peculiar cours e in th e
circulation of the child is interrupted by the closure
of the foramon ovalo and th o duct communicating hc
tween th e puhuonnry artery nnd the aorta. It occa
sionally happens, however, that these openings re
main unclosed, in consequence of whi ch arterial an d
venous blood continue to mingle as before birth,
giving the child n blui sh appearance, a condition
termed c!lanosis, or blue disease.

Development of the Body after Birth.-At birth,
th e infantile human being has by no means arrived
at a state of complete development. The organs
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of the special sense, sight, hearing, and taste, as well
as t he olfact ory se nse and the se nse of touch, are
(lull , and t he degree of intelligence is small, mu ch
less than in th e young of many of the low er animals.
Th e dev elopment of the lower extremities is yery
much inferior to that of the re st of the body, while
the head is very large in proportion. The following
table, showing th e differ ence in proportion of the va
ri ous pads of th e LOlly to the whol e, in the fcetus and
th e adul t, is int orcsl.iug : -

FlliTl: S .I T T I:ItM. ADUL T.

W eight of the e llt ir e body, 1ooo. 00 1UUO.00,. •• b ruin, H S. OO 23.00

" " Ii vcr, 37.00 2D.00

" " heurt, 7.77 -1.17

" " k id ney , (j.00 4-.00

" " thyroid glalld, O.GO 0.5 1
•• •• thymus olalld, 3.00 0.00

The arms and legs are curved upward and for
ward ; the ch est, abdomen, and all the joints are in a
semi-flexed posi tion. Th e curve of the lower extrem
ities causes the soles of the feet to look toward each
ot her in stead of downward as in adults.

During the first few week s of its ex iste nce,
the creature docs little more than eat and sleep .
Its actions are almost wholly if not entirely, auto
mutic or reflex in chara cter . The movements of the
hands and feet as well as the act of suckling and un
doubtedly also the contortions of the face and its fre
fluent cri es, are in no sc nse voliti onary,

Th e remains of the umbilical cord begin to wither
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within twenty-four hours after birth, and by the
third day are usually completely dried, after which
ulceration takes place at the point of connection with
the body by which it is separated and thrown off by
the end of the first week. In ten or twelve days the
raw surface left by the separation of the cord should
be entirely healed.

A short time after birth, the hair is shed and re
placed by a new growth. This change involves the
eye-lashes and minute hairs of the body as well as
the head of the infant. In fact, according to K01
liker, a very acute observer, the entire cuticle of the
new-born infant is shed and replaced by a new epi
dermic covering. The fontanelles, or soft spaces be
tween the unossificd portions of the cranial bones,
gradually diminish in size, and at the age of four
years are almost completely closed.

The teeth of the infant are at birth very imper
fectly developed, and wholly concealed in little
pockets beneath the gums. They are twenty in
number, consisting of two incisors, one canine tooth
and two molars, on each side of each jaw. The fully
formed teeth make their eruption from the gums in
the following order: The two central incisors, or cut
ting teeth, in the seventh month after birth; the
other two incisors in the eighth month; the first
molars at the end of the year; the cuspid teeth,
commonly known as the eye-teeth in the upper jaw
and the stomach-teeth in the lower jaw, at a year and
a half, the second molars,which complete the set, not
making their appearance until the end of the second
year.
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This set of teeth is commonly known as the iem
porary or "mille" teeth, They are retained until the
seventh year, during which a change begins to take
place by which they are thrown off and replaced by a
permanent set, which differ considerably in shape and
size as well as in number from the first set. The
first permanent tooth which makes its appearance is
the anterior molar tooth which emerges from the
gum just behind the second temporary molar. This
fact should be borne in mind, as this tooth is some
times mistaken as belonging to the first or the tem
porary set, since it usually makes its appearance be
fore any of the other teeth are shed, or at the age of
about six and one-half years. At the end of the
seventh year, the temporary teeth begin to give way
to the permanent teeth in nearly the same order in
which they made their appearance in the jaw. First
the two middle incisors are shed; next the lateral in
cisors about one year later. Within the next two
years, the two molars are replaced by the two bicus
pids of the permanent set. One year later, the sec
ond permanent molars make their appearance, and
between the seventeenth and twenty-first years the
wisdom-teeth appear at the extreme end of the gUill,
making thirty-two teeth in all in the adult.

At the age of about fifteen years, a change known
as puberty occurs in both sexes, the nature of which
is more fully considered elsewhere.

After the attainment of puberty, the physical de
velopment continues, not being perfected until near
the twenty-fifth year, when the ossification of the
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bones is comple ted . Th e developm ent of the brain
contin ues for some ye;l rs later, not being completed
un til neal' the fort ic h y ear.

·With the cessation of gr owth and the attainment
of maturi ty, th e vital forces of the . ystcm are no
longer expend ed in the proce ses of dev elopment,
and h ence th e vari ous organs of the body arc able to
manifest th eir fun cti ons more energetically and con
tinuously th an during early life. At this period the
proc esses of assimilation and disintegration arc just
in proportion to the amount of work done.

After a. period, th e length of whi ch largely de
ponds lIpon the habi ts and inheri ted t endencies of the
ind ividual , th e period of decline begins. This lllay be
eithe r Icnuthened or abbreviated in a vcrv larue de-OJ · 0

gree by each individual. A per son who " liv es too
fa. t," will certainly reach the tim e wh en the various
vital functions begin to fail much sooner than one
who by temp erate living and careful conformance to
the laws of nature con erves and economizes his vital
en ergies. The average length of human life is less
than forty years, although many facts and considera
tions go to show very conclusively that human life
would be prolonged to one hundred years, or even
gr eater age, if human beings would strictly adhere to
the natural order of life.
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