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FI1g. 4172.—Curve to show the Effect of Infravenous Injections of Extract of the Adrenals when both Vagi are Cuf. The designation of
i the curves is the same as in the preceding figure. (Schaefer.)
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vessels. Other crystalline products—adrenalin and supra-
renalin—have been prepared from the extracts of the
glands and used upon a commereial scale, They show
very active physiological properties, but their exact
composition and their relations to epinephrin are at pres-
ent not fully determined. The conclusion commonly
drawn from the above facts is that the adrenals secrefe
continually into the blood a substance that is normally
necessary to the proper metabolism of the muscular tis-
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is, to substitute injections of the extracts in place of the
normal secretion, have given negative or uncertain re-
sults. This failure may be due to the fact mentioned
above, namely, that the effect of injections is quite tran-
sient. According to Battelli, continuous injections of
adrenal extracts fail to prolong life to any noticeable ex-
tent in animals whose adrenals have been removed ex-
perimentally, and Christiani reports that grafts of the
adrenals under the skin or in the peritoneal cavity fail
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F1G. 4173.—Curve showing the Effect upon Blood Pressure and Heart Beat of an Injection of an Extract of the Infundibular Body when
the Vagi are Intact. The point of injection is shown upon line 4 ; B is the blood-pressure record and C the time record in seconds.

(Howell.)

sues. When it is completely absent, as in removal or
disease of the adrenals, a perverted metabolism ensues,
and this expresses itself in a marked loss of musecular
tone. The fatal result may possibly be attributed di-
rectly to the effect on the circulation, the feeble heart
beat, and the loss of vascular tone, giving a condition
analogous to that caused by vascular shock. It should
be added that some physiologists give a different inter-
pretation to these facts. They hold that the normal
function of the adrenals is to produce an antitoxic secre-
tion capable of neutralizing or destroying certain poi-

LA R RS AR R RS e e e R B S R e

T T T T T

to ward off the rapidly fatal results of extirpation. The
explanation of this last result, however, seems to lie in
the fact that when theé organ is grafted the medullary
portion undergoes a retrogressive change, although the
graft as a whole may seem successful. The marked ef-
fect of adrenal extracts in causing vascular constriction
has been utilized practically in producing local blanch-
ing of vascular membranes in the case of the eye, nose,
throat, ete. ;

The Pituitary Body.—The pituitary body so called
consists in reality of two quite distinet structures that
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F16. 4174.—Curve showing the Initial and Final Effect of an Injection of Extract of the Infundibular Body when the Vagi are Cut. The
designation of the curves is the same as in the preceding figure. (Howell.)

sonous products of body metabolism, particularly the
metabolism of muscular tissue. According to this view
the fatal result of removal of the adrenals is due not
to the absence of the normal stimulating or regulating
action of their secretion, but to the accumulation of
toxic products. This theory is designated sometimes
as the auto-intoxication theory, but no convineing proof
has yet been produced to show that in animals deprived
of their adrenals there is present any toxic substance in
the blood or the tissues. Attempts to use adrenal ex-
tracts therapeutically in cases of Addison’s disease, that

possibly have different functions. The anterior lobe or
the hypophysis cerebri is a glandular structure that de-
velops in the embryo from the epithelium of the mouth
cavity, The posterior lobe or the infundibular body is
a mixed structure of nerve cells and glandular cells
which develops from the infundibular process of the
brain. Tt is very difficult to experiment upon these
structures owing to their position. Vassale and Sacchi
state that removal of the entire pituitary body is fol-
lowed soon by a group of symptoms resembling those
caused by thyroidectomy, namely, muscular tremors and
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spasms, apathy and dyspncea, which soon resu_lt mdeaﬂ_l.
IE has heeg su Qgestecl}}tl?ereforc. that the functions ()‘f this
body may be related to those of the thyroid tissues, but
no convincing evidence is at hand to make this view
probable. On the clinical side it has been gmssertcd_i;ha-t
the peculiar disease known as acromegaly is associated
with lesions of the pituitary body, but a causal connec-
tion between the two is still very uncertain. Injections
of extracts of the body give results that vary with the
lobe used. Extracts of the anterior lobe or hypophysis
proper give little or no effect when injected into the cir-
culation of a normal animal, Extracts of the infundib-
ular lobe, on the contrary, give a marked effect upon
the heart and blood pressure similar in many respects to
that caused by extracts of the adrenals. This difference
in the effect of the extracts suggests that the two bodies
may have different functions in spite of their close ana-
tomical conpection. We bave no direct evidence that
these bodies furnish an internal secretion, but the absence
in the adult mammal of a duct would imply that any
product formed by them must affect the body by way of
the circulation. Cyon, however, contends that the chief
function of the pifuitary body is o co-operate with the
thyroids in regulating the blood flow through the brain.
His idea seems to be that the pituitary body fulfils a
double function. In the first place it serves as an auto-
matic regulator of intracranial pressure, a.ct!ng in two
ways—mechanically, in thatarise of intracranial pressure
stimulates the pituitary body and brings about a slowing
and strengthening of the heart beat, and chemically, by
secreting substances which act upon the vagus and accel-
erator centres. In the sccond place it affects general
metabolism also by an action of these last-mentioned
substances on the vagi and sympathetic. For the ex-
periments which lead him to this somewhat elaborate
theory it will be necessary to consult the original pa-
per, a reference to which is given ab the end of this
article. . iy
Tnternal Seevetion of the Panereas.—Few discoveries in
physiology have been more inferesting and significant
than that made by von Mehring and Minkowski regard-
ing the internal secretion of the pancreas. Briefly stated,
they found that complete removal of the pancreas brings
on a condition of gerious glycosuria known now as pan-
creatic diabetes. Acetone and B-oxybutyric acid are also
present in the urine, and, as in the diabetes mellitus of
man, the animal shows polyuria and an abnormal thirst
and hunger. These symptoms are followed by muscu-
lar weakness, emaciation, and in a few weeks by (l(’atl_x.
If the pancreasis removed incompletely the glycosuria
may be serious, or slight and transient, or absent alto-
gether, according to the amount of the gland extirpated.
Tf so little as one-fourth or one-fifth of the glandis left in
the body the glycosuria may not show itself, and since
the portion so left may have no connection with the in-
testine, this fact as well as others shows that the mere
suppression of the pancreatic juice has nothing directly
to do with the diabetes that results from complete re-
moval of the gland, In pancreaticdiabetes the glycogen
disappears from the liver. The blood shows an increase
in its sugar contents from 0.15 per cent. to 0.3 or 0.5 per

cent., and the urine may continue to contain sugar in
quantity when carbohydrate food is withheld completely.
On the basis of these and similar results it is believed
that the pancreas forms an internal gecretion which is
given off to the blood. This internal secretion is sup-
posed to play an_essential part in the metabolism of the
carbobydrates. It has been suggested, for instance, that
the internal secretion contains an enzyme of some kind
which is necessary for the dissociation or oxidation of
the sugar of the body, so that in its absence the sugar
accumulates in the blood and is lost through the urine.
A specific form of this hypothesis has been advanced by
Lepine, It has long been known that sugar in the bloo_d
ilisappears on standing, and Lepine has shown that this
glycolytic action of the blood is due probably to the
presence of a definite enzyme. He assumes that this
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evtes of the blood, but that its formation 1'§ a function of
the internal secretion of the pancreas. ‘When the inter-
nal secretion is prevented the bl_ood_loscs its glyf',olytlr:
power, and the sugar escapes oxidation. This hypothe-
sis would seem to demand that in diabetes 1:1:3!1_11;119 the
glycolytic power of the blood, when tested out of‘ the
body, should be absent or distinetly below the normal.
Several observers who have tcstedlthls point state, on
the contrary, that the glycolytic action of diabetic blood
is not less than that of normal blood. Ofher observers
have adopted an entirely different view, holding that the
pancreatic secretion normally regulates the outpub of
sugar from the liver and other lsugar—prodncmg tissues.
In its absence this output is increased and raises the
sugar percentage in the blood to such an extent as to
cause glycosuria. We must admit at present that the
way in which the internal secretion of the pancreas af-
fects the sugar consumption of the body is not known
satisfactorily, although there 1s no doubt that In some
way it is absolutely necessary in the process. Consider-

F1G. 4175.—Section Through an Island of Langerhans. d. 'l‘he‘r_fls‘md
cells of the surrounding pancreatic tissue: g, blood capillaries; 2,
the columns of cells composing the island. (Kolliker.)

able experimental and nistological evidence has accumu-
lated tending to show that the cells concerned in this
important function of the pancreas are not the pancreatic
cells proper, but the so-called islands of Langerhans.
In man these islands are scattered through the pancreas
and form round or oval bodies that may reach a diameter
of as much as 1 mm. The cells are polygonal and their
protoplasm is pale and finely granular, while the nuclei
show a thick chromatin network which stains deeply.
Tn each island there is a capillary network resembling
somewhat the glomeruli of the kidney. ;

According to Ssbolew, ligation of the pancreatic duct
is followed by a complete atrophy of the pancreafic cells
proper, but does not affect to any marked extent the
islands of Langerhans. Since under these conditions
no glycosuria occurs, while removal of the whole organ
including the islands is followed by pancreatic diabetes,
the obvious conclusion to be drawn is that if is the re-
moval of the islands that causes the pancreatic diabetes,
and that therefore it is these cells that form the normal
internal secretion of the pancreas. This conclusion is
further corroborated by pathological results upon the
lesions of the pancreas in human beings in connection with
diabetes mellitus. A number of recent observers (Opie,
Ssholew, Herzog, et al.) find that in diabetes mellifus the
islands are markedly affected. They show signs either
of hyaline degeneration or of atrophy, and indeed may in
severe cases be absent altogether.

The Reproductive Glands.—The general interest in the
subject of internal secretions in recent years was aroused
largely by the work of Brown-Séquard upon the effect
of testicular extracts (1889-92). The results of his exper-
iments seemed to indicate that these extracts possess &
marked stimulating or dynamogenic action upon the

elycolytic enzyme is formed ¢ntra vitem from the leuco-
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pronounced not only upon sexual power but upon gen-
eral muscular and mental vigor. Pohl claims to have
obtained from such extractsa definite substance, spermin,
to which heassigned the formula C.H,.N., and which he

believes has a general tonic effect upon body metabol- !

ism. Similarly Zoth and Pregel report that these ex-

tracts increage the power of doing muscular work when |

measured quantitatively by means of an ergograph.
These and other similar experiments give us some reason
to believe that the testes may form an internal secretion
of importance in regulating and stimulating the metab-
olisms of the body. If such a secretion is formed, how-
ever, its action 1s not absolutely necessary to normal
metabolism as is shown by tlie fact that castrated ani-
mals live in apparently good health. Our natural infer-
ence would be that a secretion of this kind might act as
a regulator of sexual desire, but it is very uncertain
whether such an effect takes place. In the experiments
reported the possibility of suggestion playing a part in
the results obtained is not excluded entirely, and we must
speak therefore of the internal secretion in these glands
as a possibility only and not as a demonstrated fact.
The evidence is perhaps stronger that an internal se-
cretion is formed by the ovaries. Loewy and Richter
have shown that ovariotomy in dogs results eventually
in a marked diminution in physiological oxidations as
measured by the amount of oxygen consumed. And
when an animal is brought into this condition, the admin-
istration of ovarian extract is sufficient to bring the con-
sumption of oxygen to ils normal figure or to cause an
increase beyond normal. Further probable evidence is
found in the numerous gynecological cases involving
the removal of the ovaries. Quite frequently in such
cases disagreeable symptoms ensue, extreme nervous-
ness, vaso-motor flushes, etc., and these results have
been sufficiently marked to cause many gynecologists to
be cautious in the removal of both ovaries. If one can
be left the after-results of the operation seem fo be less
serious. This general fact, together with the undoubted
influence of the ovaries upon menstruation and probably
upon lactation, speaks strongly for the existence of an
internal secretion; but we lack at present definite scien-
tific proof, such as we have in the case of the thyroids
and adrenals. William H. Howell.
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SEDATIN, para-valeryl-amido-phenetol, para-valeryl-
phenetidin, C;H,.0OC.H;. NH.C,H,CO, is obtained by the
action of valeric acid on para-amido-phenetol. It isin-
soluble in water, sparingly soluble in ether, chloroform,
and benzin, and readily soluble in hot alcohol. It is
analgesic and antipyretic in dose of 0.2-0.7 gm. (gr.
1ij.—x.). Sedatin is also an old name for antipyrin.

W. A. Bastedo.

SEGMENTATION OF THE BODY.—Segmentation of
the body, or metamerism, 1s an expression used to convey
the idea that the body is composed of. a series of seg-
ments, also called metameres, or sonvifes, that.are arranged
in-a series along the principal axis, and'in each one of
which the principal organs are repeated. Familiar ex-
amples of metamerism are furnished by the earthworms
and tapeworms. A better example isa typical marine
annelid like Polygordius or Néreis, in which each somite,
beside the integument, ventral nerve cord, main blood-
vessels, and gut, which are continuous through the
length of the body, has its own body cavity separated by
a partition from its neighbors fore and aft, a pair of limbs
(parapodia),’a pair of nephridia, a pair of gonads, and
.geveral pairs of lateral blood-vesselsand nerves, the same
arrangement being found in each somite except the fer-
minal ones.

In the vertebrates there is an indication of a similar
metamerism. Thus in all vertebrates the vertebrs, the
ribs, and the spinal nerves are arranged metamerically, and
in the fishes the trunk muscles are divided by transverse
tendinous plates into myotomes, which are likewise meta-
merical in arrangement. This metamerism of the muscu-
lature is present to a less degree in the amphibia, but in
the higher vertebrates, including man, it has almost dis-
appeared in the adult, as the result, doubtless, of adap-
tive modifications. But in the embryo metamerism is
very evident, even in the highest forms, and has its foun-
dation in the primitive segmentation of the mesoderm,
forming the so-called protovertebrse. The divisions of
the body being thus outlined at an early stage the spinal
nerves, lateral blood-vessels, vertebrsae, ribs, and the prim-
itive nephredial tubules are developed in definite relation
to them.

The body of a vertebrate may be divided into three
main regions—head, trunk (extending from the first cer-
vical vertebra to the anus), and the tail. The segmen-
tation of the trunk and tail is very evident in the em-
bryo, if not in the adult, and the number of segments
may be counted. Thus in man there are thirty-seven or
thirty-eight originally, of which four or five are caudal
segments that disappear during the second month of
feetal life.

The segmentation of the head is nof so clear, even in
the embryo, and has been a subject for earnest inves-
tigation and discussion for a long time. While it is evi-
dent that the head is a segmented structure, the actual
number of segments and the organs appertaining to each
one can be determined only after very minute compara-
tive study of the development of the whole complex of
muscles, nerves, ganglia, sense organs, and other struct-
ures composing the head, and it is not surprising, there-
fore, that there should be considerable difference of opin-
ion. Thus Rabl denies that the head contains any
segments in front of the ear that can be regarded as
homologous with the trunk segments. This opinion is
contrary to that of Minot and Hertwig, who regard the
whole head as composed of homologous segments. But
Hertwig estimates the number as nine, while Minot
makes it thirteen.

The segmentation of the body in vertebrates has been
held to indicate the desecent of this group from the anne-
lids. CGomparative anatomy shows, however, that the
most primitive known allies of the vertebrates present
no likeness to the annelids, but, on the contrary, re-
semble in some respects the echinoderms, or rather their
larvee ; thereforé the annelid theory of the origin of
the vertebrates seems of very doubtful validity. It is

-more . probable that the metamerism of the body arose

independently in the primitive forms of the two groups
in adaptation to a similar mode of life.
Robert Payne Bigelow.
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