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cells become larger and exhibit large vacuoles containing
a clear watery fluid. This is the period of greatest
_'_’!'wl\\'Th, I'-illil]l_\',”tl'fl”kl\'}l‘-" both !Hl[a‘ll:i]“l} 1to
increase in size: and the cell walls become thickened and
assume the char f the tissue to which these cells be-
long. This is the d of histological differentiation.
In the development of the plant cell, then, may be rec
ognized three stages: (1) Multiplication, (2) growth, an
(8) histological differentiation. These three stag
represented by three zones in root or stem. The
multiplication surrounds the tip and extends 1
distance from it. Here growth takes place but sl .
that between one act of division and the next a cell may
double in size Jut the most rapid growth isin the next
zone, where a cell may increase to several times its origi
pal size without undergoing division. Sachs studied
daily rate of growth of the root of a bean (Phaseo
A disc 1 mm. long was carefully marked off just behind
the tip and was then measured daily. The rate of growth
was found to increase from a little over 1 mm. on the first
y to a maximum of about 14 mm. on the seventh day
r that the rate decreased rapidly to about 2 mm. on
1e tenth day. Ciesielski observed the rate of growth of
different areas in the roots of several leguminous plants
The rootlets were marked off in half millimetres and the
amount of growth in each space was measured after
twenty hours. It was found that there was practically
no growth in the first millimetre. Beyond that the rate
increased gradually to the third or fourth millimetre,
reaching there in the different species a rate of 1.8 to 2.6
mm. in twenty hours, and then the rate decreased again
until at a distance varying from 5 to 6.5 mm. from the
tip growth in length was found to have cease d.
From an analysis made by Kraus upon hothouse plants
of Heterocentron roseum it was found that the percentage
of water in the tissues increases from 73 per cent. at the
tip of the stem to 88 per cent. at the first internode, and
reaches a maximum of 93 per cent. in the second inter
|||ui|- l".‘l!'l]n r :I]lrll_' the st m l]lr'1l‘ is a “~H'_{|IT decrease
the amount being 92.7 per cent. in the fifth internode
In plants, then, it appears that the period of most rapid
growth is ako the period of most rapid absorption of
water 's_\' the cells
In animals we do not find this division into zones of
growth, and there is, as a rule, no area of embryonic
cells to furnish material for growth for an indefinite
riod On the contrary, the extent of growth for ¢
,\|u'('i1-\ is more or less strictly limited A 1i
which we know very little. In the period of cleavag
the ege and anatomical differentiation (see article Ih
entiation) the whole embr in the condition foun
the tip of the stem of ¢ The cells are all small,
rich in protoplasm, and undergo division frequently
while there is lit or no growth of the vml,l'l\w s a

whole Then comes the period of most rapid enlarge

ment :un'-'nw-‘nuiwl l',“ .‘H’! increase in e amount «
water, ax his i wed by the period of histo ical
Terentiati The rate of growth per unit of body
i decreases gradual until the anin reaches the
.i?\‘-“ll'\‘:r- :
This was brought out by Davenport (1875) in his re
searches upon the embry of frogs, the result [ which

are given in the followi table

GROWT FROG EMBRYOS.

The frog embryo takes no food for several days after
hatching, so that there is a loss of dry substance until
about the eighth day; and yet it is between the seventh
and ninth day that there is the greatest daily increment

« unit of body weight. As the percentage of dry sub-

increases the rate of growth becomes less. The
time of most rapid g th is the time when the cells
absorb water most rap

Similar results were iined by Fehling (1877) from
the measurement 1 analysis of twenty-one fresh hu-

man embryos, as shown in the following table:

GROWTH OF HUMAN EMBRYOS.

WEIGHT.

4th mon
4th mon
5th montl
5th month,

month ..
h month

month

month .

It will be noticed that the youngest embryo, in the
sixth week, contains the largest proportion of water,
97.54 per cent. From that the proportion decreases
to about 74 per cent. at the time of birth These
figures s ld be compared with the next table in
which Fehling summarizes his results as to the in-
crease of weights

INCREASE OF
Relative
monthly

growth.

b

a

3.0

4.0

monthl owth is high in the second
reases to a maxi 1 the fourth, After
decrease, t, and then more

with the growth of the human embryo
rabbits For this
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If the absolute length at the end of each month is
divided by the increase during that month we obtain
what Preyer calls the relative growth. Hennig's figures
give the following relative growth for ‘i month:
First, 1,000; second, 0.812; third, 0.523; fourth, 0.419;
fifth, 0.410; sixth, 0.219; seventh, 0.124; eighth, 0.093;
ninth. 0.060: tenth All the above data are obvi-

| ously inexact. T evidently cooked up, and not

derived from obser ion ; nor do the lengths mean the
game thir for of the early stages t head and trunk
only were measured: of the later stages the head, trunk,

1 II"..‘(‘- A falser and more misleading device for
studying growth has never been put in practice. The
faetus, too, 1 r spirally c i early stages, cannot
have its length determined accuratel, Far better would
it be always to determine the weight The growth of
the feetus in weight has been most inadequately studied,

althou the we t is the only available 1
rrowth of the feetus as a whols Hecker's data
ps the best t
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Placenta. From such tables we learn that very young mothers
36 have the smallest children, and those of about thirty-five
vears the heaviest. It is much to be regretted that the
tables do not show the correlation by single years, and

also the number of observations.

Second. The weight of the child increases with the
weight (Gassner) and length (Frankenhiiuser) of the
mother. (Gassner states that the weight of the child is

Ohild.—It is subject to very | to that of the mother as 1 to 19.13, or 5.23 per cent. of

For middle Europe » AVETage | the maternal weigh Frankenhfiuser states that if the

, about 3,340 gm. for boys, 8,190 g i t of the m« than 4 feet 6 inches, the

for girls, the latter being somew hat lighter it is 4 feet 6 inches to 4 feet

tions are very great, ranging from 1,000 t« 5,000 g wches. the child wei if it is more than
For instance, the followi table is given by Pfannkuch, feet 11 inches, the child weighs 7 3 oz.

who unfortunately jumbles the two sexes t ird. The weight of the child increases according t

s nancies, as indicated by the

Month No. of obs.
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ase I i thus far has turned upon
Berl achensehr. m wl ss ora gain of weight is normal
ives as the accr 1 uestion is of little importance

(Ritter), and gm. (Wright) i it i settled at the retardation of growth
» factors wh ne the weight at are i ) 1 depends on the degree of retardation

bscurt It is irse, safe to say, vaguely, tl whether there is merely a small n actual
i bal st month the A g
Fleischmann), but during the first two

r sometimes more, the rate of rease

L}
nds on the aily increase
that individual differences
before as well as ¢ 1, and it i robs that the | three days, _

th of gestation i tor very much less, often even negative. Gregory

ge from my own experimenis on the growth of i followi

nstrated that the variatio
depend n various maternal
the mother, as

! » retardation of t growth is prolonged by defec
weight of the i

of which the cause may lie in ¢
the child, and by ill s of the

healthy baby ough get back to its initial weig ]
the sixth or seventh day, and failure to reach the initial
1 ihe ninth day may be taken as an indication

of illness
The cause of the post-natal retardation is not fully elu-
cidated

it is not due to the mother’s condition is
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Guacamphol,
Gualacol,

This leads us to the corollary that the stoppage of
growth is not due to the reaching of maturity, but is
merely the final term of a series of losses It has been
asserted by Herbert Spencer, Carpenter and others, that
there is an inherent opposition between growth and re ‘
production, because the assimilative processes cannot per-
form enough to supply material for the growth of mother |
and offspring both. These authors and their followers
see in the commencement of reproduction the beginning
of a tax upon the organism which stops its growth; but
as Minot has pointed out, the cause is mistaken for the
effect, and probably the loss of vital foree is the stimu
lus causing reproduction. Certainly the decline, which
goes on from birth, cannot be caused by a phenomenon
which begins only when the decline is ne arly completed
Direct observations show that Spencer’s view is erront
ous, for growing guinea-pigs will bear one-third of their
own weight of young while growing, and still reach as
full an adult size as those | ucing no y« g (Hensen
“\ own z-k!n'lll[n-::i- sugge that ‘.]n_\ Come even
larger. We thus learn that the fundamental conception
on which Spencer’s theory rests is imaginary—that con
ception being, that the assimilative power is approxi
mately equal only to the needs of the growing animal
In reality there is a large excess of assimilation possible
within normal limits

The next point to be noticed is that animals tend, as
they grow, to :n;-[-ru\':lum'- to the ~'|n<'i'|] size of the spe
cies, This shows itself by the fact that the range of va
riation is less for adults than for the yo The follow
ing tahle shows this: The first column s age; the
second column gives the average variati above the
mean weight for that age, the variation b expressed
as a percentage; the third column gives the variation
below the mean—averages being based on 4,200 observa
tions in all

MALE GUINEA-PIGS.

lults is barely over half that at birth
i | variation from 145
The higher val
for older peri i » to variations in obes
which we know f 1 C n ( ation increases in
the human s i vitl - Th wth of an individ
i
th
tarded by illness
to make up. Th

n its size
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we gain from our calculation is a quantitative expression
more suited for ready comparison.

Of course, the whole shaping of the organism depends
upon variations in the growth rates of the single parts,
but what causes such variations is unknown. \
writers have sought to account for the variations by
purely mechanical factors principally strain and press
ure; it although such assumptions have been very
frequently put forward by His, van Beneden, Kolliker,
and a host more, they must all be condemned as more or
less ill sidered speculations. A growing trout as
sumes a « tain form; \\]I} % because it is its inherited ten
dency: of the physiological nature of that tendency we
know hardly anything, except that it is not mechanical,
but only an unexplained growth foree

LITERATURE. - Th oniy ‘_*|'1-w1:|i works are Tll"\'i'T‘\'
important treatise of Vierordt in Gerhardt’s “ Handbuch
der Kinderkrankheiten,” Bd. 1, Abth. 1, pp 219-290:
Davenport’s t ise in the second volume of his “Ex
perimental Morphology ” (1899 and the useful sum-
maries given by Preyer in his “Phvsiologie des Em
bryos,” by Hensen in the sixth volume of Hermann’s
‘ Phvsiology.” and Daffner, in “ Das Wachstum des Men-
schen ” (18 The number of special papen is very
laree: a few references are given below; for additional
ones consult Vierordt 'harles Sedgwick Minot.
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GUACAMPHOL, the ca ster of guaiacol

o g in white powder, and is

the ordinary so
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many South and Central American countries as an anti
dote to snake bites, and as a sort of corollary it has been
.\ll;\]'u.\'l!l to be useful in h‘\ﬂru]llll-hi:l, cancer, cholera,
epilepsy, syphilis, et Fauré separated an amorphous
bitter principle (which is probably not chemically pure
which he has called guaein An odorous ;vrin('i]sln- that
appears to be present in the fresh, must be mostly dis
gipated in the dried, leaves. There is nothing in its
cher 1 or evident physical properties that should lead
one to regard guaco asother than a mild aromatic bitter,
of the Eupatorium order

In its native regions it is preferably given in the fresh
state. Here the dried leaves may be prepared in any of
the usual ways, and rather freely administered.

W. P. Bolles

GUAIAC, including Guarac Woob, Guaract LiGNUM,
or Lignum Vite. *“The heart-wood of Guaiacum officinale
L. and of @, sanctum L. (fam. Zygophyllaces) ™ U'S. P
and Guaiac, Guarac Resix, Guaiact Resixa, or * G

Fuatae.” “The resin
of the wood of Guaia
oum officinale L.” (U
8P These are
small evergreen trees
of nor South
America an » West
Indies, havi the
habit of a small apple
tree, and forming a
brilliant mass of
bright blue, when in
full bloom.
Guaiacum wood was
rried to Europe soon
er the discovery ol
the West Indies (early
in the sixteenth cen
F1G. 2351.—Section of Gualacum Wood. o1y and made a
(Badllon. rapid reputation for
itself as a remedy for
syphilis and gout, a reputation that if unfortunately
very soon lost again in great measure Two products of
the tree are imported—the wood, which if of fair size
and soundness, goes to the turners to be made into pulley
sheaves, mallets, mortars, tool handles, ete., and the crude
resin, rudely obtained from the living tree or fresh wood

The wood comes in logs several feet in length, and
from two tosix or eight or more inches in diameter, often
irregularly erooked and branching; they consist, except
ing the smallest, of a bright yellow rd alburnum, and a

dark ereenish-brown, exceedingly hard and heavy

heart. consisting of very much thickened wo« d cells, and

an abundance of a peculiar composite resin. This wood is

almost as hard and heavy as v and tu the edges

of tools not especially sharpen for it That whicl

reaches the drug market consists principally of the turn
d refuse ( hat is manufac the pur]

ned. It sh f the

Guacamphol,
Gualacol,
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It is very brittle when cold, plastic with slight heat.
ComposiTiox.—It contains about seventy per cent. of
ellow or brown, brittle, amorphous

resin; ten of guaiaretic acid, which is crystalline; nine or
ten of guaiacic acid, s nething like guaiaconic acid, and
three or four of gum, besides a little volatile oil, ash,
coloring matter, and v us impurities

AcTios AxD Usg.—The reputation of guaiac depends
upon clinical evidence entirely, a yd has had spells of
waxing and waning It 1s stimulat or in large doses
irritating to mucous membranes ar
their secretions, thus acting as a laxati The high esti
mate early placed upon it in syphilis has disappeared
since the real efficiency of mercury and jodine has been
established. In gout, although perhaps useful, it is cer
tainly no specific; as an emmenagogue it is no better nor
worse than many others. In chronic and mild subacute
rheumatism, and in rheumatic arthritis, the evidence in
its favoris stro It is perhaps one of the best remedies
for these intractable maladies. It is considerably used
in inflammatory cdnditions of the throat and fauces,
especially when there is deficient séeretion

ApMINISTRATION. —The dose of guaiac (resin) is from
0.5 to 2 gm. (gr. viij.-xxx.). It may be given in pill or
powder, but the tinctures, of which there are two,—one
simple (Tinetura Guaiaci, U. 8. P strength 20 per
cent.). made with aleohol, one associated with am
monia ( T¥netura Guaiaei A niata, U. 8. P., strength
20 per cent.), made with aromatic spirit of ammonia,—are
more generally used in doses of 2 to 4 ¢.« (fl 3 s8.~1.)
Both becon ‘turbid upon mixing with water, and are
oftenest giv 1 Guaiac wood is used as an ad
juvant in the Compound Syrup of Sarsap

W. P. Bolles.

guaiaconic acid, & §

GUAIACETIN, py rocatechin-mono-acetic acid (C,H,
OCH,.COOH.OH), a white, odorless, cry stalline pow
der, readily soluble in water ¢d and Meitner have
used it with ben in tuberculosis, claiming for it the
special advantages that it promptly lowers temperature,
lessens the mucous secretion, and diminishes the night
sweats. It is an admirable stomachic (Meitn and so
may be continued even when chronic gastritis exists.
The dose is 0.5 gm. (gr. viij.) three times a day in solu
tion or capsule W. A. Bastedo

GUAIACOL. — Methyl-pyrocatechin. C,H,.OCH;.OH
Guaiacol constitutes from sixty to ninety per cent. of
wood creosote, from which it is separated by fractional
listillation, the ing point of guaiacol being 206° to
207° C ?";-Hilil'_'..l\‘!'_\‘ at15° C,, 1

ruid, with a strong aromatic od

It is & colorless
ightly soluble in
85, readily soluble in alcoh ether,
and Giuaiacol may also be prepared synthet
from catechin, and by the dry distillat of
‘um resin rom t " i ained in ¢ r
less, prismatic crystals Th \TE COl d to be abso
"._'.'\_'. pure i ]
T .
such as are com-
1iat

er -_‘”|if'-|




