CHAPTER XXVI.

THE INTERNAL SECRETIONS IN THEIR RELATIONS
TO PATHOGENESIS AND THERA-
PEUTICS (Continued).

DISORDERS DUE TO HYPERACTIVITY OF THE ADRENAL
SYSTEM.

Although the above heading would appear to incriminate
the adrenal system as the source of the disorders considered in
this chapter, the morbid effects its excessive functional activity
engenders are, in truth, primarily due to the presence in the
blood of one or more poisons which overstimulate the test-organ,
and thus cause an excessive production of adrenoxidase. As I
will show in the following pages, it is this agent which, by
enhancing metabolism inordinately in the walls of the arterioles
of the vasa vasorum, causes the lumen of these vessels to become
obliterated. Atheromatous . degeneration thus becomes but a
normal result of the fact that the nutrition of the vascular
tissues supplied by these minute vessels is prevented.

This points, however, to the adrenal gystem ag the domi-
nant factor of arteriosclerosis, a disease which, although as
stated by Sir James Barr,! “kills more men in the prime of life
and vigor of manhood than any other,” is far from being under-
stood. Indeed, Joseph Collins,? after a comprehensive study of
the subject, was recently led to conclude that “there is mo
unanimity of opinion concerning the way in which the morbid
condition constituting arteriosclerosis develops.” The adrenal
system fulfills quite as prominent a position in the pathogenesis
of the two main results of arteriosclerosis, viz., angina peetoris
and cerebral hemorrhage, as we will presently see.

ARTERIOSCLEROSIS,

SYNONYMS. — A theroma ; Arteriofibrosis;  Endarteritis
Chronica Deformans.

Definition.—Arteriosclerosis is primarily due to the pres-
ence of endogenous or exogenous toxic substances in the blood.

18ir James Barr: Brit. Med. Jour., Jan. 20, 1906.
2Collins: N. Y. Med. Jour., June 906.

(1548)

ARTERIOSCLEROSIS. 1549

in excess of the quantity which the auto-antitoxin of the lari*tfr.
can convert into benign and eliminable end?md‘uults. ! 'ei-t
adrenal system being kept 0\'L!rf_10tive by ﬂ,le“j’e 1.)(')15‘?1.%5',‘ 10\; jwth (,2
the proportion of adrenoxidase in t1.1e blgnd.:s (’.\(‘tabl]\lt‘. -a't. ok
walls of all vessels are the seat of mordm.ate' metabolic ac 1\1
The arterioles of the vasa vasorum being smn_lm'ly &1ﬁl."l“t0d, t' ieir
muscular coat finally becomes h_\jpertm]':l.ned-—sufhua’eﬁﬂ_y | 1:1
many instances to obstruct or obliteratel their lumen. 11 vas-
cular tissues supplied by these obstructed vasa vasor_'t‘un 1@;{}15
no longer adequately nourished, they undergo necrosis :fml( s
necrosed areas become the seat of atheromatous or sclerotic
*®
Patd]SB;;nptoms.—Mtllougll arteriosclerosis- gi\"es rise to si.'mlp-
toms that vary according to the organ which is the seat o tl(?
most advanced lesions, there are certain Ph?nomena that‘ar(
common to all cases. Before the charactemst{c vascular ]eslonsl;
are discernible, these cases are apt to show e?-’ldences of gene.rag
asthenia, being readily fatigued by exertu?n, and SWC&]'tlﬁD.
readily without adequate cause. The face 18 pale, especially
about the mouth, temple and eyes, and a tendency to giddiness
and loss of intellectual acumen is occasionally observed. e
When the disease is sufficiently advanced, the chametenst{c
symptoms are eminently vascular. Prominent among qthnsa':l ;s
the resistance of the vessels to pressure, .espec-m]]y dlac'ernj h :1:
when the finger is applied over the arteries of the wnst- an
popliteal space. The resistance may be dufr to two factors'.” 011:
of these, increase of tension of the vessel, is not always present,
and often occurs in other diseases; while the oth(:'r_. thlck‘omn.g
of the vessel-walls, is a characteristic sign when _hlgh 1e‘ns;3nﬂls
alone present, firm pressure arresting' the pulsations l;’s’_\ on th;i
seat of pressure. When the arfery is sch.arosed,_ho“ever, : !
cannot be done, the vessel’s pulsations being (‘|u1te‘ perceptible
notwithstanding the compression; the pulsation is also ]})rn};
longed owing to the narrowing of the \":\scnlar lume?.. t;gt
tension and sclerosis are often present smmltzmer.msl_‘,r‘, in ;?
case, the signs of sclerosis plrovail. Another sign is usua 1}
present to confirm the diagnosis: a tortuous, dﬂate-d, and p]ui-
sating appearance of the arteries of the temple. Sphyvgmographic

* Author’s definition.
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tracings show a short sloping upstroke, a wide top and a slow,
gﬁ'aduall downstroke. The pulse is usually slow and retarded at
*) ' ' 3 ., s 3 -

t.L wrist M]Ln the narrowing of the artery is marked, and may
differ on the two sides if the stenosis of one vessel is more
marked than that of the other arm. Another confirmatory sign
. o 3 : n
18 often present, i.e., the arcus senilis.

Early in the course of the disease the urine is apt to be
more abundant and to show variations of specific gravity. Albu-
minuria may then appear intermittently, and finally contain
casts, When these organs are seriously involved, anuria and the
symptoms of chronic fibrous nephritis may appear and symp-
toms of uremia likewise. Arteriosclerosis of the uterus is
§01laet1111(%s the cause of severe hasmorrhage at the menopause or
in aged s.zubjeets. In the latter the bleeding is difficult to con-
trol, owing to the arterial fibrosis. The dislodgement of
thrombi, dufe to endarteritis, or detached thrombi or wide-
spread arteriosclerosis, sometimes gives rise to gangrene of the
extremities.

An important feature of the i i

| . > whole problem is the asthenic char-

3cte-r of the disease eguphasmd by many authors, whether met in a
ecrepit old subject or in an overfed gourmand. Thus Stengel® includes
among the earlier symptoms “reduced vitality,” and remarks that “many
fﬁse%.()f neurasthenia are of cardiovascular origin,” and characterizes as
e “arteriosclerotic facies,” “a peculiar pallor” specially conspicuous

ﬂ“"l"(l ﬂ]e 11]011tﬁ temples anda eves, ssociates o JESILY W
» n\l I\lbch AS80«
A I S ‘lll‘ l os1t |th

_ Bittdorf® as shown farther on, associates ark 8 i
a?rtxf: arteriosclerosis, As to the involvement of tq:(r:lhf((elrll“;:‘]g:irﬁ:};:({'l’
;) ())s:i:;?ai im;:tcz}sgi of th]g kmd. in which hysterectomy became necessary
oy %n”; ] 1:.:;!1&._ The vessels of the organ showed typical lesions
oo 8.‘t‘y pe. Similar instances have been reported by Cholmogo-

» Lrube® and others. Ergot invariably aggravates the bleeding. i

The heart finally becomes hypertrophied, owing to the in-
c:reased resistance of the blood-column. The left vgnh'icle hay-
ing to bear the brunt of the increased work, however, it is the
one which undergoes hypertrophy first ; the aortic second sound
18 therefore unusually accentuated, clear and. ringing. This is
best heard behind, over the angle of the left sca}:ﬂa, on -a T;‘\'(‘l
with the seventh dorsal spine. This unilateral enlargement and
the unusual displacement the increased vigor of the left ven-

 Stengel: Amer. Medicine, Jan 2, 190
. = , Jan 2, 1904.
;Iﬁ(l!sch. Wiener klin. Rundschau, Bd. ix, 8. 371, 1895
o pittdorf: ‘Deut. Archiv f. Med,,'Bd. Ixxxi, S. 65, 1904
Tc;ﬂ:;};géaroﬁrchﬁr f. rG_vr;a.n}g.. Bd. Hii, S. 430, 187,
A o onats. . Geb. 2
® Grube: J[bid.. Bd. xvi S, 25:813 11362.6}'““" S Sk D8 F

ARTERIOSCLEROSIS. 1551

tricle entails tend to displace the heart as a whole—the apex
being sometimes over an inch or more nearer the sternum than
usual. This hypertrophy is a desirable condition, and serves
to overcome the obstruction to the blood-stream. The general
health may not be impaired by its presence a number of years
therefore, until the coronary arteries are markedly diseased and
the nutrition of the myocardium is seriously compromised.
When this occurs degeneration of the heart-muscle supervenes
with its consequences: heart-failure, arhythmia, dyspneea, pul-
monary congestion, edema, etc. Angina pectoris is a formid-
able complication of the lesions of the coronaries, though not
due, as now believed, to obstruction of these vessels, but, as
shown farther on, to their inability to control the volume of
blood admitted into the pericardium.* Rupture of the heart-
wall may oceur, with hamorrhage into the pericardium.

Hasenfeld® found in the course of extensive pathological studies
that arteriosclerosis only leads to hypertrophy of the left ventricle when
the splanchnics or thoracic aorta are severely affected. Arteriosclerosis
of the other vessels does not seem to have such an effect. Runsberg”
holds, on good ground, that the cardiac symptoms are of dual origin, the
one set arising from the sclerosis of the coronaries, the other due to
impairment of the cardiac functions owing to the sclerosis of the vas-
cular system at large. Stengel very appropriately states that arhythmia
in persons near forty is too often attributed to gastric disturbances,
tobacco, tea, coffee, ete.

The aorta is often involved, and tends greatly to aggravate
the patient’s general condition. The face is often very pale
and there is a marked tendeney to obesity. Abnormal puisa-
tions in the subclavian and carotid arteries are usually marked,
and dilation of the veins of the chest may sometimes be pro-
voked by forced respiration; the tissues over the sternum will
then appear cedematous as in aortic aneurism. The pupils may
differ in size, though the reflexes remain normal, and the retinal
vessels may be dilated and even heemorrhagic. Respiratory phe-
nomena are of frequent occurrence, there being a tendency to
bronehitis, emphysema, bronchiectasis and hemoptysis, with a
marked susceptibility to tuberculogis. A prominent symptom is
weakness of the arms. The resistance to the blood-stream being
increased in the aorta, the cardiac hypertrophy attending the
general disease ‘is aggravated, and may even occur if the aorta

* Author's conclusion.
¢ Hasenfeld: Deut. Archiv f. klin, Med., Bd. lix, S. 193, 1807,
19 Runsberg: Finska Lak. Handl, Bd. xlili, Nu. 8, 1900.
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be alone the seat of the characteristic advanced lesions. While
the first aortic sound is clear and distinct, the second sound is
more or less accentuated. The peripheral vessels may show but
slight arteriosclerosis. The pulses of both sides often differ,
and the pulse is generally rapid, though the blood-pressure be
increased. Palpitations, cardiac oppression and dyspneea are
caused by exertion, while vertigo, tinnitus and other symptoms
of the general dyscrasia may appear.

The symptomatology of aortic arteriosclerosis has recently been
carefully worked out by Bittdorf in 54 cases not complicated by aortic
stenosis, aneurism, coronary sclerosis or nephritis. The symptoms out-
lined in the general text are mainly those given by this investigator.
William Weleh* states that the aorta is a region of predilection for the
cicatricial form of arteriosclerosis. It shows but little tendency to ex-
tend into the large branches of the aorta or into the abdominal aorta,

The changes occur in the adventitia and media, and may consist of fur-
rows and depressions, elevated plaques or fibrous scar-like patches.

Arteriosclerosis of the brain is a prominent feature of many
cases. Vertigo is a salient symptom of this condition, especially
in the aged. Tn these and younger subjects the early mani-
festations may assume the form of intellectual torpor with loss
of memory for recent events, irritability and darting head-pains,
Aphasia, somnolence, tinnitus anrium, inequality of the pupils
and disorders of vision and sensation, i.e., insecurity of gait or
even numbnefs of one limb or one side of the body. Apoplecti-
form and epileptiform attacks, preceded by the characteristie
prodromes, are sometimes witnessed in such subjects, and, in
fact, may precede those just outlined. Senile dementia or gen-
eral paralysis which occasionally occur are due, in keeping with
the other phenomena, to degenerative changes.

In a study of 200 cases of apoplexy M. Allen Starr® found that 80
per cent. showed many of the above phenomena as prodromal signs.
Hence the importance of recognizing them early so as to foretell, if pos-
sible, the apoplectic attack. Joseph Collins,* in an able article based
on a study of 800 cases of arteriosclerosis, states that “the most strik-
ing feature of the disease is the alteration of the patient’s appearance.
The individual becomes transformed from a person expressing grace in
movement and relaxation in repose, into an immobile, inanimate replica
of the normal person” . . . . “the gait is perhaps the most remarkable
feature of the patient. The stride is short, oftentimes only a few inches,
the feet widely separated and not lifted from the ground, the rhythm
of the movement often slow and rapid” In 15 advanced cases Zapin-

1 Bittdorf: FLoe. cit,

12 William Welch: N, Y. Med. Jour., June 18, 1904,

13 M. Allen Starr: Med. Record, July 4, 1903.

1 Joseph Collins: N, Y, Med. Jour., June 9, 16, 23, 1906,
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sky™ found cortical vascular lesions in 14. Collins states that the most
striking alterations are found in the middle cerebral arteries and the
branches. In some instances the entire brain is shrunken. Bondurant,*
after a study of 200 cases, concludes that “the characteristic and ever-
present mental expression of arteriosclerosis is dementia of some kind
or degree.”

Arteriosclerosis of the spinal cord and peripheral nerves
may act as the underlying cause of numerous diseases of these
organs. Lesions of the lower half of the cord evoke morbid
phenomena in the lower extremities; lesions of the upper half
in the upper, or in both upper and lower. If the anterior horns
are involved, motor symptoms appear; if the lesions are located
in the posterior horns, the disorders are sensory. Besides these
territorial effects, however, the specific symptomatology of arte-
riosclerosis asserts itself. Thus, besides gradual development of
paralysis of the lower extremities, preceded by stiffness, mus-
cular cramps, ete., the arteries show the typical signs; the
blood-pressure is high and the characteristic heart-sounds are
present.

The spinal type of neurasthenia, pain in the back, numb-
ness of the legs, irregular twitchings of the muscles and weak-
ness, irregularity in urination, and constipation and various
forms of neuralgia are also witnessed.

Joseph Collins, referring to the symptomatology given in outline
in the first paragraph, and illustrated by a typical case seen with
Zahriskie, states that when advanced, such cases are often dmgnostlcate'ul
as transverse myelitis or chronic myelitis. He refers to an instance in
which the symptoms came on so abruptly that the diagnosis of Landry’s
paralysis was made. He states also that it was well described by von
Tevden (1875), who looked upon it as a senile process in the s'pmal
cord. The meurasthenic type outlined in the second paragraph is re-
garded by M. Allen Starr'” as due to malnutrition of the cord.

Pathogenesis and Pathology—In the majority of cases of
arteriosclerosis, the disease is preceded by.a general adynamia
due to functional torpor or hypoactivity of either of the organs
of the adrenal system, or all of them, i.e., the adrenal center,
the adrenals or the thyroid.* This may be the result of normal
or premature senility, starvation, or of diseases such as syphilis
and influenza. which depress markedly the functional activity
of the adrenal center;* or of poisons such as alcohol, phosphorus

* Author’ Tusion.

“Az':aplgnglgy(:‘on"!“i":f:tgg. No. 4, p. 95, 1806.

18 Bondurant: Intern. Med. Mag., July, 1898,

2 M, Allen Starr: Loc. it
2—48
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—that of the endotoxin of tuberculosis, for example—which
deoxidize the blood and thus render all the organs of the adrenal
system hypoactive;* or of inherited functional debility of this
system.®

0Old age is not a cause of arteriosclerosis. The organs of the
adrenal system becoming senile with the rest of the organism, the pro-
cess of life which they govern, i.e., tissue metabolism, is inhibited in
proportion. The other etiological factors are generally recognized as
such, Moritz® in a study of 100 cases of arteriosclerosis under 60
years of age (Russians), found that 47 gave a history of syphilis
acquired from eight to thirty years before the date of examination, and
that all but four were immoderate or moderate consumers of aleohol.
Though this applies to Russian lower classes and cannot be taken as
standard for people of other countries, the potent influence of syphilis
and aleohol is, nevertheless, illustrated. Sir J. Barr® regards syphilis
as the most potent factor in the production of arterioselerosis, and holds
that typhoid fever plays a considerable part in its induction. Exces-
sive smoking is also believed to be pathogenic. Boveri® produced athe-
roma of the aorta in the rabbit by the administration per ora of an
infusion of tobacco. Nammack® attaches great importance to heredity
as an etiological factor. Bock® attributes a certain proportion of cases
to insuflicient food.

In this group of cases the exciting causes of arteriosclerosis
are toxic products of hypocatabolism, including xanthin and
hypoxanthin, which are present more or less continuously in the
blood, owing to the functional torpor of the adrenal system.®

Hence* the fact that the gouty diathesis is generally included
among tle causes of arteriosclerosis.
The poisonous properties of xanthin, hypoxanthin and other toxic

wastes of the purin group were first shown, we have seen, under Gout,
by Grancher and fully confirmed by Kolisch, Tandler Paltauf and

Albrecht. Croftan,® moreover, showed that they produced granular -

degeneration of the epithelium of the convoluted tubules and prolifera-
tion of the endothetium of the intertubular epithelium. The corre-
sponding lesions in the smaller vessels in arteriosclerosis, in the familiar
“endarterifis obliterans,” the “arteriolitis” of Letulle, ete,, correspond
with these processes,—all inflammatory in nature, as pointed out by
Virchow in 1856, precisely as the lesion in the kidneys, the interstitial
nephritis leading to eontraction, is inflammatory.

Gout is now generally considered as a cause of arteriosclerosis,
whereas, as interpreted from my standpoint, the etiology of gout and
that of arteriosclerosis are—as far as the xanthin group is concerned—
similar, d.e., adrenal inmsufficiency leading to the formation of toxie
wastes as a preliminary feature. Rachford,* mnearly ten years ago,

* Author's conclusion.

18 Moritz: Med. Examiner, Oct., 1904.

1 8ir J. Barr: Loc. cil.

¥ Boveri: Clinica medica, No. 6, 1905; Gazz. d. Osped. e delle Clin., vol.
xxv, pt. i, p. 666, 1905.

2 Nammack: Med. Record, Oect. 26, 1901.

2 Bock: Zeit. f. diat. u. physik. Ther., Bd. ii, 8, 33, 1888.

2 Croftan: Jour. Amer. Med. Assoc., July 8, 1899,

2 Rachford: Phila. Med. Jour., Apr. 16, 1898,
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emphasized this kinship and attributed the main phenomena \\'ltlli'S?l’i:
in arterioselerosis to xanthin and other purin bodies. “’",Cf“‘ we

imagine,” says this author, “that this .cnmlltmn of the arteries m_LghL
result from their long-continued irritation by the presence of an excess
of the alloxuric bodies in the blood,” several cases being adduced in
support of this view. If the multiplicity of conditions with which

* arteriosclerosis is associated, migraine, neuralgia, neuritis, asthma, ete,,

are compared to those associafed with the gouty diathesis, the strength
of this interpretation will appear. Again, we have seen in the article
on Gout that, as first shown by Levison, the kidneys are profoundly dis-
eased in gout. The similarity of the lesions in both diseases, however,
may be illustrated by Osler’s statements that in gout-'.thvr? is “an
interstitial nephritis, either the ordinary ‘contracted kidney’' or the
arteriosclerotic form,” and that in arteriosclerosis,” “the condition is
practically that of contracted kidney.”

Arteriosclerosis differs from gout and the diseases that are
provoked by the gouty diathesis in that it may be caused (indi-
rectly) by poisons other than the purin bases. Thus it may be
caused by products of tissue catabolism, such as those derived
from the muscles during violent exertion or physical labor, or
from the brain tissues during excessive mental strain, or from
the combination of these two factors which constitutes “strenu-
ous life.” The diseage may also be provoked by the pathogenic
elements of many infectious diseases, typhoid fever, variola,
erysipelas, pneumonia, measles, scarlatina, acute rheumatism,
septicamia, ete., and various poisons such as lead.

Fxcessive muscular exertion is regarded as a prominent predisposing
factor. Thayer and Brush” in an analysis of nearly 4000 patients
suffering from various diseases, found the percentage of palpable radial
arteries materially higher among individuals in whom there was a his-
tory of heavy physical labor. Collins® states that “within the present
generation arteriosclerosis has advanced from the position of a senile
manifestation and a necessary accompaniment of old age, which our
predecessors had given it, to one of the commonest sequences of the
strenuous, disordered life.”

The toxie origin of arteriosclerosis has been pointed out by Traube,
Rokitanski and many others, Both Huchard and Runeberg ascribed
endarteritis to a toxin in the blood. Thérdse® was able to prove this
fact experimentally. Jilbert and Lion® Boinet and Romary” and
others produced atheroma of the aorta by injecting various pathogenic
bacteria. A comprehensive study of the question also led Russell® to
conclude that the disease is due to the presence of deleterious substances
in the blood. Again, Flexner® observed a case in which the aorta had

2 Osler: “Principles and Practice of Medicine,"” third edition, p. 411, 1893

2 Osler: Ibid., p. T75.

% Phayer and Brush: Jour. Amer, Med. Assoc., Sept. 10, 1904

% Collins: N. Y. Med. Jour.,, June 9, 1906.

2 Thérdse: Theése de Paris, 1891

# Gilbert and Lion: C. r. de la Soc. de biol., 9 série, vol. i, p. 583, 1889;
Arch. de méd exper., vol. xvi, p. 73, 1904.

11 Boinet and Romary: [Ibid., vol, ix, p. 902, 1897,

# Russell: Lancet, June 1, 1901; Feb. 7, 21, 1903; and Brit. Med. Jour..
June 4, 1904.

8 Flexner: Johns Hopkins Hosp. Bull, Aug., 1891 ’
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i;?p?}:-(:nﬂy }.JE'EI]. rendered tuberculous through infection of the intima

tl)mt I:Lht e[:l(:;o:(t)l\ (l_a;lxl;f—ta Ifeglltmlj)ate conclusion in view of my contention
i > xin of tubercle bacilli acts through the phosphorus it co:

tains. Thayer and Brush,® in & 5 oty g e G
yer & 24 in 21 out of 52 autopsies in typhoi ‘er

found fresh patehes in the aort i o el i
: o8 a, and in 13 i ies, simil:

et i t}le p i o out of 62 autopsies, similar

m g
These poisons provoke arteriosclerosis by causing an exces-

r;s!\'e or too prolonged defensive reaction of the adrenal system.*
The blood being supplied with an excess of adrenoxidase, the
musc.ular coats of all vessels, including those of the nut‘rient.
a.rteries of the latter, the vasa vasorum, are subjected to exces-
sive metabolism, which causes them to remain more or less

permanently constricted, and finally ; y i
: : 5 y to hypertrophy, tl hli-
terating the vessel.* .

fI‘he marked vascular tension observed in many caseé of
arteriosclerosis—which constitutes one of its most "danvemus
phases, owing to the danger of arterial rupture, cerebral h;'mor»
rhﬂge., aneurism, ete., it entails—is the snbjéctive manifestation
of this condition.* The arterioles which supply the vasa vas-
orum being primarily affected in this manner, owing to th@;['
dnnm_utive size, the areas of the vascular coats to which they
are distributed are no longer adequately nourished ; they final]}

become necrotic, therefore, and are then transformed into athe-
romatous or sclerotic patches.*

Russell® has urged the exist
! : re _existence of a close connection betw
?rtarmsclerosm and vasoconstriction, the latter being attributed gv“lfii::
0 :eT]}Jresence of poisons hm the body, i.c., to autointoxication.
he vasa vasorum have long been known to lay an i
- L = 1 f '
;?;i nil“ tgloempmcess. b( ot\al;an“ lstates. in fact, that 310“‘\'3»::111“12-;?;1?;;;
¥, e cases, be the only visible lesion,” and refers | i
which “the interference with the va e e AT e
terfe scular supply from the vesal vessel
produced medial and intimal necrosis.” Os ing %o Counell
Ry CTOSIS. sler, referr!ng to Counecil-
| psies, states that “in the seri
nodular arteriosclerosis the pri i a1
! cleros primary alteration consists in a d
tion or a local infiltration in the medi itia, chiefly about
il et e e - media and adventitia, chiefly about
8 : applies to the large vessel {
the aorta. Cowan states that 1 i F biitestting Tosions’ i
: 28 1] he 1 ritnes iterati sions i
the aoIrt;c vatsa after acute 1'heunmtlitrsn.‘ D e Ty Hi
nteresting experiments have shown rece injecti
; g ; : ently that injections
iﬁ!::‘tllt%?ﬁo]fp Sair(l);ina]%:hi(:u;;:tg ;il T()Lnngeddperind produced h'pic-:lqj aott;lﬁ
S 8. , first observed by Josué, has bee ,
by Gouget,™ R, M. Pearce a : LT Bk
) . M. Pearce and E. MacD. Stanton® and 1. B »
latter observer, however, injected amyl nitrite simultanléou;la;u;;lo ca?x]x

;‘Au!}mr's conclusion.
ms’I‘hayer and Brush: Loc. cit.
”guaseil: Loe. eit.
owan: Practitioner, Mar., 1906.
:’;Gouget: Presse méd., vol x, p. 898, 1903.

R. M. Pearce and E. MacD. 8 -
%71, Braun: Wiener klin, \?i"cfch.,ta gctj(?nivlllxl],h?s'.lylfxﬁie‘!i Rk et 0N
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teract the vasoconstrictor action of the adrenalin. As the arterial
sclerosis followed nevertheless, he concluded that its action was similar
to that of other toxies. This view is in accord with my interpretation
of the mode of action of the adremal secretion: By injecting persis-
tently adrenalin (the active principle of this secretion) into the blood,
they produced excessive intracellular metabolism, constriction and ob-
struction of these vessels in the experimental animals.

The fact that the adrenal extractives raise the arterial tension
has long been known. M. Allen Starr® suggested that in some cases of
arteriosclerosis, the high tension was due to lack of activity of the thy-
roid gland. On giving thyroid extract, he observed considerable improve-
ment and lowering of tension. The manner in which this beneficial
effect was produced is plain, in view of the role of thyroidase. Not only
did the latter sensitize (as opsonin) the poisons in the blood, but hy
increasing the sensibility of the depressor mnerve, it reduced the func-
tional activity of the adrenals and thyroid* and produced general vaso-
dilation. It could not stimulate the adrenal system here, since it was
already overactive.

That the adrenals are powerfully stimulated by waste-products and
disease toxins we have seen in the first volume and in this. Vaquez"
reported “a case of persistently high tension which at autopsy showed an
adenoma of the adrenal,” The same observer suggests that “an adrenal
irritation is responsible for the change in tension and the tendency to
arterioselerosis.” Coplin writes in this connection: “In the discus-
gion, Josué referred to his experimental studies and stated that, with
Bernard, he was- at present studying the adrenals from cases of athe-
roma; they have reached the conclusion that in such cases the glands
show evidences of increased activity.” Coplin,* who refers to these
observations as “highly suggestive” and demanding “careful clinical and
experimental study and further observation,” refers to histological sec-
tions of the adrenals of 22 cases of arteriosclerosis in which only 5 were
found by him not markedly altered, the only cases departing from con-
ditions which I aseribe to excessive stimulation being 3 of tuberculosis
and 1 of secondary neoplasm. A large number of investigators have con-
firmed the observations of Josus, Lissauer* and others, having studied
the lesions histologieally, hold that they differ from those of true arterio-
selerosis. That an experimental condition brought on acutely, as it
were, should differ somewhat from a corresponding disorder gradually
developed in human beings is gelf-evident. Again, as observed by Josué,
Loeh and Githens, and others, various drugs which raise the blood-pres-
sure do not produce atheroma. This only proves that, in accord with
my conception of the process, it is mot the rise of blood-pressure which
causes the disease—since any agent capable of exciting the vasomotor
and sympathetic would do so—but excessive metabolic activity in the
vaseular elements and hypertrophy, which in such minute vessels as the
vasa vasorum—arterioles—means obliteration.

That we cannot aseribe the elevation of pressure to a direct action
of the poisons upon the adrenals is shown by the fact that destruetive
metamorphosis does not enhance the funetional activity of these organs;
it reduces it. We have proof of this fact in the course of events in
Addison’s disease. Moreover, we have conclusive evidence fo the effect
that the antitoxie properties of the blood are increased in the observa-
tion of Sir James Barr® that the blood of arteriosclerosig in 55 per

M. Allen Starr: FLoc. cit.

4 (f. this volume, p. 1087.

4 Vaquez: Presse méd,, vol. xi, p. 102, 1904.
43 Coplin: Medicine, Aug., 1904,

@ {ssaner: Berl. klin. Woch.,, May 22, 1906.
45 Sjr James Barr: Loc. cit.
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cent. of the cases gave complete agglutination with the colon bacillus, as
compared with only 20 per cent. with the bldod of persons free from
arteriosclerosis. I have shown that agglutination indicated an increase
of proteolytic activity.

The fact that the administration of thyroid extract reduces the
vascular tension, as stated by Allen Starr, Osborne” and others, indi-
cates, moreover, that the high blood-pressure is often but a temporary
condition, and not, therefore, an inherent factor of the morbid process.
This accounts for the lack of accord as to presence of this symptom,
Thus, while Cowan states that “the essential cause of arterial sclerosis
is an increase of arterial fension,” implying therefore that it is present
in every case, Dunin® found it normal or reduced in 80 out of 440 in-
stances, after excluding all cases in which there was loss of cardiac com-
pensation. Keigi Sawada,” in a series of 98 cases, found an increase
of blood-pressure in only 12.3 per cent., the accentuation of the second
aortic sound being often present without such a rise, Romberg's® inves-
tigntions showed even a smaller proportion, f.e., a rise of pressure in
only 10 per cent. Allbutt," who contends that the rise is not due to
arteriosclerosis, but to some alteration of the blood or some “perversion
of metabolism” (a prominent factor, in the light of my views), states
that in the senile form, the blood-pressure is not usually elevated.

In some cases a high vascular tension is maintained through
the resistance offered by the kidneys when these organs are con-
siderably inflamed or when they are contracted. Under these
conditions, the toxi¢ wastes' accumulate in great quantities in
the blood and the two morbid conditions operating simultane-
ously,* a very high and dangerous rise of the blood-pressure may

occur—which may be reduced by appropriate measures.

In accord with the experience of other elinicians Groedel™ statos
that the blood-pressure is irvariably increased when eontracted kidney
exists simultaneously. 'Both Hasenfeld® and Hirsch® found that both

ventricles of the heart, and not the left alone, were hypertrophied when
the Kidneys were diseased.

Arteriosclerosis may be circumseribed into patches, the so-
ca’led “nodular” plates commonly found in the larger vessels,
especially the aorta, where they often occur in great numbers, the
coronaries, the carotids, etc., and which vary in size from that
of a pin-head to that of a dime. At first they are smooth, gray-
ish and translucent, the endothelium being unaltered (a fact
which shows that the lesion .is not caused by the blood cireulat-
ing in the artery itself) and project from the surface—usually
about one millimeter. Later, however, they degenerate and be-

* Author's eonclusion.

‘7 Osborne: N. Y. Med. Jour., Aug. 20, 1904.

8 Dunin: Zeit. f. klin. Med., Bd. liv, 353, 1904.

4 Keigi Sawada: Deut. med. Woch., Bd. xxx. §. 425, 1904,

% Romberg: Verhand. Congress f. inn. Med,, Bd. xxi, 8. 60, 1904.
¥ Allbutt: Lancet, Mar. 7, 1903,

52 Groedel: Ibid., Apr. 17, 1897.

5 Hasenfeld: Loc. cit.

5 Hirsch: -Deut. Archiv f, klin, Med., Bd. lix, 8. 193, 1897.
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come opaque and yellowish-white. .-\1‘.this stage they ms'ty U.lEh;g
break down, forming a ragged necrotic uleer, the al?llcélom.at;) r
ulcer, over which thrombi may be f‘)rnl(ed and Cﬂl‘ljled t(l)]n& 1el
parts by the circulating blood; or they may at'once “?L LI'T‘U a
pmcessl of repair—if replacing of destroyed tissue l):.- a 1111te
mortar may be thus called—and the hard, (’alc';}rouus ;.uhemfm_&; -
ous plate is formed. In this form the. clastlcl porfm1|1 0 ;le
media is the seat of the most marked lesions, being I]lfl‘l‘e‘ (;r] ti‘siz
atrophied owing to degeneration. Ag a I‘(’S\ll.t,v Hifz \(_.ssi} 03(..-
its elasticity, and its walls being calcareous give rise to the re
sistance felt at the pulse. : :

The diffuse form of arteriosclerosis is 111.mn1}' found in the
smaller vessels, the walls of which consist n‘uu'n]y (?f the cn'('zulla;
muscular layer of the media. As a result ]i': is this lzilyer \xll}c
bears the brunt of the morbid process, but instead of hee(?mir}:g
atrophied as does the elastica, it hf-empos, as a 1"1110_. as is the
case with the heart-muscle, h_vpertroplne_d. Nor is the p.r)oceis
of repair the same: the calcareous deposits of _atherc?ma are sel-
dom observed and an overgrowth of fibrous t]S‘SllL’ is the main
resource to compensate for the loss of contractile elements.

The circumseribed and diffuse forms. may, ll?nfex’er, oceur
concomitantly and the processes of repair likewise, In both
forms narrowing of the caliber of the vessel, or even ct?mpk;;e
obliteration of the lumen, may occu1: “.fhen f(.he vessel 1\0; suffi-
ciently small. In both forms also this is 1.1mm1y due to ti.per-
plasia of the tissues of the intima underlying the enfiothn ium,
most marked during the earliest stages of ih.e m.m'}nd process,
and followed by the formation of dense sclerotic tissue.

T. D. Savill® considers atheroma as a patchy ﬁb.rocelrkular ini:g:’;‘;
tion nf.thé intima, and distinet frm_n intimal sclemsm:‘.o rozn“lr.d 4
of 400 bodies of persons Wholhadti]]md at th:qag;;it ;ntn:—v i‘ﬂE’ W e
concluded that extensive patchy atheroma was sistent b
i i bsence of symptoms or vascular eomp
longevity and with a total a ympto = o Lol
ions, ( 7 lerate disease of the mu 0af
tions. Conversely, he considers modera : e
i otential evil. Atrophy of this coat may e
ie:irt.ll?u;mge wasting disease, but hypertrophy is more Qnﬁ{mon, ?:I?eillﬂcg
after middle life; and may he succeeded b:r cloudy swelling, '3 A
granular degeneration is frequpnt}__\-' n.Sﬁocimt.ed: gc;::rlx;uah 0:;1(1‘3 thaf =
ti ing in spots or foci of varied size. S ]
t";;lbi':sftui:)gnff l‘r?vpr?rtrophy of the muscular coat and fﬂml! necro:?}lsagg
:ge media is & most deadly one, and may produce death by hmmorrhag

at an early age.

7. D. Savill: Lancet, Sept. 24, 1004.
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As to the obstruction of the vascular lumen, Thoma® holds that
when the blood-stream is slowed from any cause, the intima, by a pro-
cess of hypertrophy, reduces the lumen of the vessels to restore the nor-
mal rate of flow—an explanation which Councilman® Gibson® and
others have criticized. That we are dealing with a morbid phenomenon
due to inflammation, devoid of any physiological purpose, coincides more
accurately with the teachings of elinical experience, Obliterating endar-
teritis may be marked in syphilis, but Cowan® states that he has seen
it “in tne aortic vasa after acute rheumatism,” and that it has been
found in cases of diphtheria, scarlatina, smallpox and typhoid fever.
Barié® also found that small arteries and veins were not infrequently
blocked by inflammation in typhoid fever.

Treatment.—In the treatment of this disease its two patho-
logical stages must be clearly differentiated, since measures indi-
cated during the second stage may prove harmful in the first.*

The first stage corresponds with the development of the
lesions and includes (in the group of cases, by far the largest
met with, due to toxic waste-products of catabolism) three
definite, though concurrent, morbid conditions: (1) general
adynamia, which entails (2) hypocatabolism, and, therefore, an
accumulation of toxic wastes in the blood, the cause in turn of
(3) the vascular lesions.

The first indication is to reduce the volume of the patient’s
waste-products.* The diet requires the greatest attention, the
prime requisite being a reduction of the daily aggregate of food.
This applies particularly to meats, which contribute, owing to
their wealfh in nucleins, the bulk of the pathogenic xanthin and
hypoxanthin. The total omission of meat—fowl being allowed
—and of alcohol from the diet, with reduction of the other foods
generally partaken of at regular meal hours, is sometimes suffi-
cient, when persevered in, to arrest the morbid process and
initiate convalescence. In severe, though not advanced, cases, a
milk-diet, at least one quart being taken daily during a couple of

weeks fo rid the blood of accumulated poisons, is necessary,
before the preceding diet is begun.

Sir James Barr" contends that so far as arteriosclerosis is con-
cerned, the excessive use of nitrogenous food kills more adult men than
aleohol.  After witnessing one of the great temperance advocates of the
last century dine, he predicted that he would not live three years; the
intemperate eater was dead within two.

* Author's conclusion.

® Thoma: ‘“‘Blood Pressure in Surgery,” 1903.

% Councilman: Trans. Assoc. Amer, Phys., vol. vi, p. 179, 1891,
® Gibson: Lancet, Sept. 19, 1896,

% Cowan: Practitioner, Aug., 1905.

% Barié: Rev. de méd., T. iv, pp. 1, 124, 1884,

€ 8ir James Barr: Loc. cif.
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Of material assistance in the curative process is the absten-
tion from the use of beverages which stimulate the \"a.somotor
center, coffee and tea. Pure water in large quantities gnd
diuretic drinks, such as milk and mineral _wuters, favor mater-
ially the elimination of toxic wastes. A pinch o.f common salt
in a glass of milk increases its digestibility and chu'retlc act.ion.q

Important. in this connection is the use of saline beverages,
the destruction of toxic wastes by the blood’s e‘ndngem'eogs anti-
toxin being greatly enhanced when the blood’s afkahn‘lty and
therefore its osmotic properties are adequate. .'_lhe bl—'fvcek])'
use of a rectal injection of ome quart of saline solution at
110° F. (43.3° (.) is very beneficial.* .

Sodium chloride, we have seen,® enhances greatly the osmotie prov-

7 flui # attributes to “in-
ie » blood and other body fluids. ~Allbutt® attribi g 0
g;hi::e({)f\'itéltfn)si,t\'" and the interference with the capillary ecirculation

which this entails, the degenerative processes of arteriosclerosis.

The abstention from undue physical exertion is.a necessary
feature of the treatment, to prevent the excess of hsfsue was"ms
and the rise of blood-pressure it entails.* Occupahnns.\:rhlc.h
involve physical and mental strain, sinmltaf:lc'aouslj,', especially if
attended with worry, are particularly pernicious.

Shattuck™ states that men carrying great respm;sibilitiesﬁ,_guc}-:]h ]x;q
the captains of industry, show a high arterial tension. Bock® holds

: imilar occupa-
that men who speculate, brokers, bankers and those of similar occup
jon are predisposed to the disease. ! &) 181 "y
e ‘V&rpious l-linicimts recommend systematic muscular exercise, :_eéiz
: 2 = !
ulated gymnasties, resisted movements, et I can discern n? Stﬂien-;ﬁt
reason for such measures, and am inclined to lmlinevetthillf “} “;-_{ip:l?(t -
is appd r deriv them is, in reality, due to the hygienic
is apparently derived from y in sl s it
i y comitantly. Huchard” re
cinal treatment resorted to con tly. H = TR
::::iingv on the plea that it enhances. the elimination of waste products.
It becomes & question whether this excess is not a product of the mani-
pulations.

Tepid baths should alone be recommended, as cold or warnll
baths increase subcutaneous metabolism, and th'erefore the for-
mation of waste-products. Cold baths are particularly danger-
ous when there is a tendency to cerebral hmmm‘rh‘age—a com-
p'ication which threatens any case of arteriosclerosis and which
can but seldom be foreseen. Lukewarm sea-water baths are
heneficial in all stages of the disease.*

* Author's (‘.ﬂM‘luSiOﬂ.msg ! o
ﬁ%zﬁﬁi?ﬁﬁ?&r?hau, 17, 1903; and Trans. Pathol. Soc., vol. lv, p. 438,
mmé‘ Shattuck: N. Y. Med. Jour., June 25, 1904
% + Loe. cit.
L Pi?:ﬁmrd:l Jour. des praticiens, Dec. 23, 1890,




