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ing the existence of reducing division in plants appears
to have been removed. Moreover, the similarity is so
close at this stage that many of the figures drawn by
Strasburger, Miss Sargant,
and bvnulcmnd Thies to
illustrate forms of chro-
mosomes in plants might
be substituted for some of
Paulmier's or Montgom-
ery’'s figures, represent-
ing corresponding stages,
thh very little change.
DELS, ]mfﬁvctmn and
state d in
the 1|1Lmdn(t10n the con-
L(ptmn udutmw divis-
me. L&J;Eggifrﬁlln:”‘ ri)é;?g’rglegt}rrt-e ion” had its origin in an
gis(LElopimséLtlF:'\{;mpllntlltflls_rolii‘lflrll:xllr,:. attempt to suti
Only a few of the ehromosomes guirements of a ihE’Ol) of

are shown. (After Sutton.) heredity. Theconception
has very recently gained

new interest and importance rlnous_rh an announce-
ment made by B. B. Wilson (1902) and the publication
of preliminary papers by Sutton and Cannon. It was
found by Montgomery that in certain species of bugs

the spermatogonia contain a pair of chromosomes that !

W. A. Cannon has come to the same conclusion {rom the

study of the maturation divisions of hybrid cotton plants,

The chief results of Sutton’s work are illustrated by

Figs. 8936 to 3941. The

last generation of sperma-

togonia have lobed nuclei,

and each chromosome is

formed in a separate di-

verticulum (Fig. 8936).

In the late prophase of

division the chromosomes

are seen to be of different

sizes, and there is one pair

of each size, as 4, j, k,

Fig. 3937. In the follow-

ing synapsis stage the

chromosomes are seen to

unite in pairs by their :

ends (Fig. 3938) and in the P15, 4L ~Polas view of auntoria

subsequent prophasethere  showing eleven chromosomes and

are eleven bivalent chro-  theaccessory, z. (After Sutton.)

mosomes, @, b, ¢ E,

Figs. 3939 and .N-lﬂ conmpondnw to the pairs in the

%pumatogrmmm The second maturation division is a

true reducing division (Fig, 3941). If the odgenesis is

the same, an(l the indiv 1di1ahL\ of the chromosomes is
maintained throughout the germinal eycle, then, of
the two chromosomes that unite in synapsis, one
must be of paternal and the other of maternal
origin.

It was discovered recently by Boveri, that when
the chromosomes in the segmenting ovum of a sea
urchin have become disarranged as the result of
double fertilization, and consequently unequally
distributed to the blastomeres, abnormal larvee re-
sult. He inferred from this that the chromosomes
differ qualitatively and stand in definite relation to
inheritable characters.

Taking all these results together, Wilson points
out that they seem to confirm and to show a physi-
cal basis for Mendel's principle of heredity, wiich
is being mueh discussed at present (see LPZ‘FMMH)

Fig. 3939.—Spiremes, or Chromosomes, from a Primary Spermatocyte in w hf'thel Mendel’s theary be tr g or not, it is cer-
Early Prophase. Drawn in two groups to avoid confusion. From a smear fain, as was shown in the article d(,dll}.lf_!; with he-

preparation. (After Sutton.)

are unusually large or otherwise peculiar, and that after
the synapsisin these cases there is only one large chro-
mosome. Evidently the two peculiar ones have um‘red
As a result of the maturation divisions each spermatid
likewise contains one peculiar chromosome. The same
is probably true of

the egg. So one of

these bodies in the

spermatogonium is

probably of paternal

and the other of ma-

ternal origin. For

this and other rea-

sons DMontgomery

reaches the importent

conclusion that dur-

ing the synapsis each

bivalent chromosome

formed is half of pa-

ternal and half of

maternal origin, and

the subsequent re-

dueing  division re-

sults in the cepara-

FIG. 3940.—Chromosomes from Primary tion of homologous
Spermatoeyte in Middle Prophase, paternal and mater-
showing Longitudinal Split. a, b, e, 4] elements and

ete., same as in Fig. 3939, (After Sut- Eoie : i
ton.) their final isolation in

separate germ cells.
Now, as announced by Wilson, W. 8. Sutton has found
in the study of the spermatogenesis of a grasshopper,
Brachystola, nearly complete proof of this inference, and
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redity, that it is in the nucleus of the germ cells,
and especially in their chromatin constituents, that
ve must Icok to find the physical basis for heredity,
amd therefore the changes which these constituents un-
dergo in the course of “sexual reproduction possess the
:thLst interest for all students of biology.
Robert Payne Bigelow.
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REEDY CREEK SPRINGS.—Marion County, South
Carolina. Posr-Orrice.—Latla. Hotel and cottages,

This resort is located about three-quarters of a mile
from the Atlantic Coast Line Railroad. The surround-
ing country is level and covered by the loeng-leafed pine.
The springs are three in number, and ha\ e had a loecal
reputation for mere than thirty years. The water has a
constant temperature of 45° F., and its flow is very large.
Mr. John 1., Dew, of the springs, sends us the Iollu\\mw
list of mmorhvnts resulting from a partial analysis b}
former Sldtc Chemist Chizzell: Tron carbonate, ealcium,
magnesium, and sulphur. The water is used more par-
ticularly for stomach, liver, and kidney disorders and
debilitated states of the system. James K. Orook.

REFLEX ACTIONS OR REFLEXES. See Knee-Jerk.

REFLEXES. (CLINICAL. )-—Descartes introduced the
ocmu’plwu of reflexes into biological literature. In
‘ Passions de 1'ame ” he stated that stimulation of a sen-
sory nerve impulse may be transmitted through the brain
to motor nerves and thereby give rise to ((mlra(,tlon of
muscles, and that this cumnc.nu takes place without
mh‘rmn, and even confrary to it. The general reflex
centre he believed to be the glandula pinealis.

This definition of reflexes was correct in the early
days of biology, but, with the advance of knowledge,
our canception of the reflexes has been enlarged.

The term is used in medical literature to-day in a two-
fold sense:

! feally, as in pupillary, knee, plantar reflexes,

9. Generically, asin reflex neurcsis, reflex spasms, re-
flex cough, etc.

In mih the strict sepse (pupillary and knee reflexes,
etc.) and in the broader sense (reflex cough, reflex neuro-
sig, ete.) reflexes are centrifugal phenomena produced
by reflexion and eventual transmutation of centripetal
slimmulation. In other w mds reflexes are physiological
or pathological, motor, vaso- mnrm' viscero-motor, secre-
tory or trophic plwnumum the cause of which is to be
found in sensory stimulation.

There is still another group of phenomena called “re-
flex,” to which the foregoing definition does not apply.
This group is r('pl(-st‘ntud Ln' a set of centripetal phenom-
um—wﬂm pains, reflex nemalolas etc. Investigation

shows that these phenomena are not genuine reflexes.
(‘nc group of them, for instance pain in the distribution
of the fifth nerve «due to disease of the teeth or other
structures of the head, or arm pain accompanyling an
angineid attack, is, ac'cm(hmj to Head, an irradiation of a
sensory stimulus to ether ]}cllf:‘- or branches of the per-
ipheral sensory apparatus of the affected locality.

Another group, for instance headache due to disease of
the abdominal viscera, is, acc ording to the same author,
due to irradiations of Hm sensory stimulation to a central
sensory station, and from here to allied sensory structures.
Thus the difference between the twotypes becomes guite
apparent.

The genuine reflex phenomena congist of neural stimus
lation that is 1(*11(‘( ted from omne set of neurones (centrip-
ctal 110111011%, to a physioiogically different set of neu-
rones (centrifugal neur nnc\s)

The other t‘, pe consists of neural stimulation that is
irradiated and propagated from one sef of neurones (cen-
tlipel‘ﬂ) to another physiclogically homologous set (cen-
tripetal neurones).

Finally, the term reflex is used promiscuously in medi-
cal literature todenote a phenomenon, the causeof which
operates at some distance from where its effects are
manifest.

According to the conception of genuine reflexes out-
lined above, all organic functions, save perhaps the dis-
tinetly voluntary functions, and some automatic visceral
functions, may be looked upon as reflexes. 'Whether this
be fully so or not, we will not attempt to decide. The
considerable interest bestowed upon these phenomena,
since the times of Descartes, testifies to the great impor-
tance of reflexes, (For further details in regard to these,
consult the article on Anee-Jerk in YVol. V.)

In 1875 Erb and Westphal, working independently,
demonstrated the clinical value of reflex phenomena, and
since then their importance ig daily more appreciated.

Prior to the publications of Erb and Westphal reflexes
were observed and registered at the bedside in Charcot’s
Clinic. Charcot apparently divined theirimportance, but
he had not yet appreciated their clinical significance.

Abundant clinical, experimental, and histological facts
have been collected for the proper theoretical interpre-
tation of reflex phenomena. However, a unanimity of
opinion has not yet been reached. Some accept the
original teachings of Erb, who interpreted reflexes, par-
tienlarly tendon 10!0\@ as true reflexes; other adliere
to Westphal's teaching, who believed th&t they were not
true reflexes, but phenomena dependent npon the muscle
tonus, Gowers calls the tendon reflexes myotatic phe-
nomena, and his eonception is akin to that of Westphal.

We shall not consider here the evidence which tends to
substantiate either of these theoretical views. Here the
theoretical basisof the reflex phenomena will be discussed

| only in so far as is necessary for a proper and intelligent

interpretation of these phenomena, at the bedside, The
best-known and most studied of all reflexes are the ten-
don reflexes, and their classical representative is the knee-
jerk.

The subsequent remarks apply to tendon reflexes in
general, and te the knee-jerk in particular.

A reflex is a neural phenomenon which originates in a
sensory cnd organ, travels along a centripetal pathway,
passes a ganglionic station, and leaves it changed or un-
changed in quality or gquantity, and pursues its way out-
ward on a centrifugal pathway to a centrifugal end or-
gan. The anatomical siructure subserving this consists
of: A sensory end organ, a peripheral sensm-vﬂbre,
ganglion cell, a pu]phe ral nmim fibre, a motor end-or-

m—m other words, a sensory and a motor neurone of
1I1(, peripheral kind.

This anatomical structure is called a reflex are. The
primary reflex arc is under the influence of one or more
secondary arcs, which are represented by an analogous
arrangement of secondary neurones.

The centrifugal branch ot one of the supposed second-
ary arcs is represented by the fibres of the pyramidal
tracts. The cenfripetal partner and the central connec-
tion of the two are not fully known. The former is
probably found in the ascending cerebral and cerebellar
tracts, and the central station is probably situated in 1113
gray matter of the cerebrum and cerebellum, and in the

| muclei and gray matter of the mesenc (‘p}mlnn The ten-

don phenommm are accompanied by conscious sensation.
Whether this sensation is carried upalong the centripetal
pathways above mentioned or not is nof known. Usu-
ally, when a veflex ave is spoken of, only the strict neural
clements are understood to represent it, while the sensory
and motor-end-organs are not included. The ganglionic
stations are spoken of as reflex centres. In addition a
reflex are is under the modifying influence of individual
segments of the spinal cord above it.

In the lowest forms of life the anatomical substratum
of most reflexes is represented by one reflex arc only.
This is the case also in some of the simpler forms of re-
flexes.

All that has been said thus far applies particularly to
the tendon phenomena. Forother reflexes, skin reflexes,
visceral reflexes, etc., analogous anatomical structures
arve supposed to exist. Their exact location and connec-
tions are fully known in some instances, not entirvely in
others, while in still others they are altogether hypo-
thetical.
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