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we find that a slight excess of splenic ferment will serve -thi
physiological process in the pancreas,—to supply the mtestm?
canal,—if we grant the vagus even one-tenth of the' trru}
wonderful prerogatives it seems to possess, we can readily asi-
sume that, by regulating the quantities of e}tller ferment a;
lowed to enter the blood-stream, it provides just the excess 0
splenic ferment in the pancreas to insure Perf?ct. funct;m:;;
during the digestive process: all features which indicate trba
{rypsin is a constituent of the entire blam:i-stream when c? bu-
minoids are undergoing digestion in the alﬂ{wntary chan@e 8.
The far-reaching meaning of all this is suggested in the
ing deductions:— : .
fonovlv.mig’he cleavage processes to which tr_'yg:{sin submits albummns
in the infestinal canal include the preliminary steps of a pro-
) tion.
iectw; ];’I;:g tspleno-pancreaﬁc internal secretfon is represeni;d
by the trypsin which reaches the- portal vein by u‘aﬁi ofz af
splenic vein, and which continuets' m% the b{laod’-stream e cleav
begun in the intestinal canai. : .
age g::oc;.;sgesma?n function of the spleno-pancreafw secret-:g]a:,
trypsin, in the blood-stream is to pfrotectlthg organism frongo ;
effects of the tozic dert'vatim;:s ;f ali)’tl.ﬁ'.]::-md bodies of endog
ous origin, including toxins. _
ﬂoussoils:oizz first gnd third conclusions were submltt{'edl by
myself in the first edition of the present work (1203), thel) 1av§
received independent confirmation in many par*t;mulars t1r101[11gd
the researches (begun in 1905) of Abderhalden,_ who f:011§‘1{ ef
that “each separate cell, with very few exceptions, d]sp-()bea .(t
the same or similar ferments as those secreted by. the d1gest1‘\5
glands in the intestinal canal.” He termed ‘:defens‘We ferme::ntj::
moreover, agents of this class which haw{e ic?r their purpose .t;)‘
bring the so-called reactions of immunity 1ntf)_close line vlvll ;
processes that are normal and consequently familiar to the cells.

8 Apderhalden: ‘‘Defensive Ferments,” third edition, 1914,

CHAPTER 1X.

THE ADRENAL SYSTEM IN THE FUNCTIONS OF
THE HEART AND LUNGS.

RerERENCE has repeatedly been made to the functional
connection between the secretion of the adrenals and the heart.
Is this connection direct or is it indirect? In other words, is it
the result of a direct stimulation of the heart-muscle such as is
produced by suprarenal extract, or of the stimulating effect
to which the increase of oxidizing processes, including those
of the cardiac cerebro-spinal centers, give rise? Analysis of
this question tends to show that both processes prevail simul-

taneously when from any cause the adrenals become over-
active.

THE ADRENAL SECRETION AS THE SOURCE OF THE FUNC-
TIONAL ACTIVITY OF THE RIGHT HEART.

" As freshly-oxidized blood is constantly being supplied to
both sides of the heart, the specific action of digitalis upon
the right heart to which I have referred cannot be aseribed
to the oxidizing substance. Again, it would seem that the
suprarenal secretion itself could hardly be credited with a
local stimulating action upon the cardiac walls when the thick-
ness of the myocardium is recalled, unless the latter be pro-
vided with channels calculated to insure the penetration of
the secretion to its deeper tissues. Not only do such chan-
nels exist, however, but they are so disposed as to enable the
adrenal active principle to permeate the entire myocardium
and be equally distributed among the contractile elements.
The channels to which I ascribe such important functions have
been known as the “foramina of Thebesiug.”

These canals are described in Gray’s “Anatomy” as fol-

- lows: “The foramina Thebesii are numerous minute apertures,

the mouths of small veins (vene cardis minimz), which open
on various parts of the inner surface of the auricle. They
return the blood directly from the muscular substance of the
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422 THE DYNAMICS OF CARDIAC ACTION.

heart. Some of these foramina are minute depressions in the
walls of the heart, presenting a closed extremity.”> This in-
formation would afford but little light could we not supple-
ment it with an excellent paper by F. H. Pratt,’ in which the
nutrition of the heart through the vessels of Thebesius and

ed. How much we are indebted to

the coronary veins i8 studi
the author for his investigations is suggested by the following

remarks: “So far as I have been able to determine, no ezperi-
mental physiological work has ever before been done on the
vessels of Thebesius; all opinion regarding their functional
importance has rested upon the assumption that they only
serve as veins, conveying 2 part of the venous blood from the
coronary capillaries through the for

cavities of the heart.”
After referring to the labors of Thebesins (1708), Vieus-

sens (1757), Haller (1786), and Abernethy (1798), the author
more modern investigations of Bochdalek,® which

reviews the
led to the conclusion “that the greater mumber of the small
£ the right as well as the left

openings on the inner surface o
auricle, which from early times have borne the name of
foramina Thebesii, represent the mouths of little veins that,
often uniting into larger vessels, course with many branches
through the auricular walls” Langers researches® on the
foramina of the human heart are next analyzed. “With the
aid of the blow-pipe, and by means of a watery injection-mass
colored with Berlin blue, he demonstrated these foramina in
all the cavities of the heart. He succeeded in injecting the
vessels of Thebesius not only from the coronary vessels, but
from the endocardial surfaces as well. Bochdalek’s observa-
tions regarding the presence in both auricles of foramina
Thebesii were thus confirmed, and the fact of 2 communication
between the coronary vessels
the heart was thoroughly est
Langer found on the endocar

amina Thebesii into the

and each of the four cavities of
ablished. The foramina which
dial surfaces of both ventricles

were similar to those in the auricles, but much smaller. They

1 All italics are our OWI.
. American Journal of Physiology, vol. 1, p. 86, 1898.
. Archiv fiir Anat, u. Phys. u. wiss. Med., Leipzig, p. 314, 1868.
. Sitzb. der k. Akad. der Wissensch. zu Wien, 1880, Bd. lxxxii, 3
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were ‘most conspicuous on the i
1 papillary muscles and i
::gfﬁo;-fki;d of ‘the great wvessels, being less easily seen ];:1 :lliz
e apex, where
s p they were obscured by the trabecular
Very suggestive in connecti i
: ection with my own vie
::)he obdservatlo‘ns of Gad® on the vessels of Thebe;::sm"e atlﬁo
: ;c,t;nd to thlCh Pratt refers in the following words: ‘“}n the
vaele 0 fwhlch he describes for demonstrating the act'ion o? the
4 jc;si c;h the lefaf heart, wherein water under pressure is msde
gt e ventricle and aorta, he noticed that water ﬂowef‘lj
= thee i:fhf hea;'t flrom the foramina Thebesii. On illuminat
erior of the left ventricle h : -
Sl left e was enabled to
thc;otzlzz&:u::dt strea;n;s issuing from the endocardial w:;e 1;1;1:;
; ater with which the cavity was filled.” Fi
reviews the labors of M PRt
; the lahe agrath and Kennedy,® who, “worki
;::;};t arftlﬁcml circulations of defibrinated bl(;od on t,he Vi"s(:;kig
I d; the fzat, observed that a small portion of the corm?a
souice o?nd its way into the left veniridle. The only possibrig
- of access other than from the vessels of Thebesius
ma age past the aortic valves. This leakage, as shown bWam
aua;ometer—recoyd of aortic pressure, did n:)t occur.” %ha
k- o; Eloses his review of the literature of the subj;ect wit}(:
e :‘a ement that “notwithstanding these painstaking ob
0" :. ions, the vesstals of Thebesius still occupy a ver ol{;rs .
:]f)e si zlon In anatomical literature. Foramina Thebesijir a,recure
mzfihstzfas eolristant in the right auricle, forming in part tlii:
small veins. Their occurrence in the f i
gt _ eft i
occasionally mentioned. But the fact that the vessels :;1 ;l’(;::bf

- stus open into all the chambers of the heart—ventricles as well

as auricles—is hardly recognized.””

jecteénatﬂle author’s own experiments, various agents were in-

often ht'llal-c?nsmnt pressure, through the coronaries of fresh

b liL l'd w'mg, hearts of the rabbit and dog. They showed’
quids in these vessels penetrate into the hearf; cavities

-through the endocardial foramina, thus verifying the foregoing

®Gad: Archiv fiir Physiologie, p. 380, 1886

Maslalh and KEﬂHEdY. Journal of Expellmental Medicine, vol. ii p. 13
g e ¥ "

TAll italics are our own.
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data. As the cannula was tied directly into the artery, the
liquid could only reach the cavities through the foramina, while
in all experiments care Was taken to avoid high pressures. In

the heart of the ox the endocardial depressions Were found

“yegularly lorger in the quricles than in the ventricles,” while

in the right auricle “they may,” he states, “be provided with
thin, single valves, especially about the origin of the great veins:”
In the left auricle the depressions are fewer in number and
unprovided with valves. «Foramina Thebesii are mever absent
from the ventricles,” says Dr. Pratt. “Tn the right ventriele,
which is especially well provided with them, the larger number
are seen upon the septal wall. It is often much more difficult
to find them in the left ventricle, although a diligent search is
never without a reward” “structures, accessory to
these ventricular foramina, which might in any way serve the
office of valves I have not seen.” “On the injection
of the vessels of Thebesius with air by means of the blow-pipe
applied to the foramina, characteristic, fine, subendocardial
ramifications, which very frequently conduct the air into other
Thebesian systems, or even into the great coronary veins will
seldom fail to appear.” The latter point is also sustained by
experimental evidence. i '
The fact that the right side of the heart is endowed with
a more perfect gystem of canalization than the left is guggested
by the following remarks: “The ease with which injections
of air and blood could be made to demonstrate the connection
between the vessels of Thebesius and the coronary veins caused
me to doubt the opinion expressed by Langer that the foramina
Thebesii in the ventrieles communicate with the veins by capil-

 laries alone. To settle this point, 1 injected the coronary veins

of the ox with starch and celloidin masses, both too thick to
pass the capillaries, and sound that even these emerged from
hebesii of the right ventricle. So intimate a

the foramina T
connection, however, between the coronary veins and the ves-

cels entering the Teft ventricle T have not yet been able to demon-
strate” The author also says: “By means of a very suceessful
corrosion preparation, made by injecting the veins of an o0x-
heart with celloidin, 1 was able to trace the communication.
In this preparation the position of some of the foramina

THE ADRENAL SECRETION AND THE HEART 495

;[(‘ii?;slub wati marked by small disks of the hardened mass
y the oozing out of the celloidin u
. ! on the -
3;:?19 . T;hese foramina were shown to be cognected ;iioc:;e
coronary veins by fine branches i
U ’ . 8. The still finer i
. (?:;;(Elsa :1;:;}11; as hLa:.inger has demonstrated, lead fronfaliglle
. ranch directly into capillari 1
jected; they would appea '  iad fo e
S ppear only when injected from the fora-
The only connection b
: etween the vessels of Thebesi
t};:tcgronary arteries that he could find, nntwif;hs::ﬁg;zs a;t]'ld
Serv:d ;ttempts, was ‘by capillaries.  Bochdalek havingg ol::
P iite E?}i fo;amma of one auricle communicated with
er, he was able by blow-pipe injecti i
the correctness (?f this view, the air of onI; I:mricheChl;\?iIfﬁ? b
out t};rough a similar exit into the other i
- J s;stam his view that the nutrition of the heart ma
4 rrie througl% the vessels of Thebesius some time fty
exe coronary arteries are abgolutely obliterated, a numbei af,
trj};tla;u;;ents are relgted. Thus, fluid introduced into the veg-
- an igolated h‘eart, by means of a cannula passed down
- cavity, a:nd tightly held in situ by a ligature passed
ﬂ]rm:n ] tt}}te auriculo-ventricular groove, only found i‘r; W:
ough the vessels of Thebesius Deﬁ}; i f
. : s rinated blood, i
‘1)11111;0 tl}e orga;l‘l through this cannula, brought on oftenmvi?trltl‘iad
vent;:?:lr;lge,AstI}c:n%y_ I(;lal'ked, co-ordinated cont;'action of fhz
; 8 the blood thus introduced would be
. . come v
’:Ez lflctlgn would become gradually reduced, but renev::llofi"
aetiﬂnoo : WT(-)llld at once cause the heart to resume its normal
L .W'th“i!lth a periodic supply of blood,” says the author
> ith favorable temperature and moisture this may con’
3 :nsjigerglldhours.” That mere mechanical stimulation b);
Sfrated b t}ll not cause the phenomena witnessed is demon-
- bloog sw ;l.ierli}e;te use of Ringer’s solution and deﬁbrin
. ile the soluti i i ¥
| olution failed to sustain contractions,
dmnﬁl;{ﬁler ef:iperiment served to demonstrate that a true
g Corcou tak:e place between the vessels of Thebesius
o o;la;g veing. The organ being disposed as stated
above, of the coronary veins were incised; “a small, but
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steady, stream of venous blood issued from them.” Under the
same conditions the descending pranch of the left coronary
artery was opened. «No flow of blood occurred from the artery,
although there was a free escape from an incision in an ac-
companying vein.” In still another experiment the trunks of
both coronary arteries were ligated and the ligature around
the ventricles omitted. “The supply-cannula was tied into the
ventricle through the oarta. On the introduction of blood
the left ventricle alone began to beat strongly and regularly

the blood found its way i part into the right ven-
tricle, coming of necessity through the walls, . . The
blood from the left ventricle had thus found its way into the
right one. Finally, he refers to the striking analogy which
this nutritional system presents to that of the frog and cat.
In the frog the heart is almost entirely mourished “through
the branching passages that carry the blood from the interior
of the heart nearly to the pericardial surface.”

On the strength of all this evidence, Dr. Pratt concludes
(giving only the features that bear directly upon the question
we are analyzing) that: «1. The vessels of Thebesius open
from the ventricles and auricles into a system of fine branches
that communicate with the coronary arteries and veins by
means of capillaries, and with the - veins—but not with the
arteries—by passages of comewhat larger size. 2. These vessels
are capable of bringing ¢rom the ventricular cavities to the
heart-muscle sufficient nutriment to maintain long-continued,
rhythmic contractions. 3. The heart may also be effectively
nourished by means of a flow of blood from the auricle back
into the coronary sinus and veins” The author concludes
with the very appropriate remark: “It is evident that the nu-
trition through the vessels of Thebesius and the coronary veins
must modify in no slight degree the existing views of the
nutrition of the mammalian heart, and of the manner in which
infarction of the heart takes place.” The clinical features of
this question will be considered elsewhere.

Viewed from my standpoint, the vessels of Thebesius are
more concerned with the dynamics of the heart than with the
nutrition vf this organ, though the latter function is not to be
ignored, particularly in. the sense emphasized by Pratt: 1.6,
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as a source of compensation. T iti
auricle and ventriclfe, consta.ntlyhfai;;iut;?i?na:tferizf ll)iftdheart,
:2:;2: ferlt;;r; abﬂ:w oft the latter through the T]lebesia.l(io\"?:eszea;:
seen , but nutrition can hardly be associ i
is)zlg\:(liart process in the right heart, w)irf:h noiiif;atsgt :lezlout:
— ohpropel tlllrough the Thebesian channels, * That nu-
# on, the recognized prerogative of arterial blood, owi
i OJ:Bffen, 'cannot be the active factor here is evident et
Tt gl e
emen rned in the pr
E;gsliglgosglzi flunctionl of ha special kind. W]l)li?;e’fls:e t’I?hS;:syialj
‘ arger in the auric ' i i
the left am‘ic_le they are also few::Stht:LlI?ninu;hzhrei fﬁtzcies’ o
;Iimll;i Zzg;gcelstlve is the1 fact that, while some opfnjn,gsuine:;:
rig e are supplied with valves, none have b
in those of the left. Again, both ventricles are su i fo“_nd
igz?:u‘]i;;lthi right vex_ltricle is particularly well prgfilézg :i:ﬁ
Septai Waﬂe; fl?_?ldare difficult to find in the left one, - That the
g eqtiw Esl?ow them n?os‘t clearly on the right side is
| [t i e
Pratt ; but the fact tbhat liﬁlitgd in(;f)rmaa:'k i C'OnﬁrmEd 5
on anatomy usually covers only thos i Supph?d o Wo'rkﬁ
pt(:;lts to greater prominence );f thee It;ftte?.le I’Iléi:; a]érrmli
:he e:i i}:l}:;at tl?e v’e,naz .Thebesii open “on the inner sul’*faceac)::f
o ing i :111'.1?}1;. ]?_‘mally, the openings supplied with valves
o bzrg auricle, as we have seen; but they are also
- 2l ]}]1103t conspicuous in the neighborhood of the
i the §; hence it must only be the Thebesian openings
g 51 I;glreat ‘vessels of the right auricle—the venz cava
% “i . Ic:nar}- artery—‘that are provided with valves.
B . i o h gt sl s o 1
: j » right auricle is in thi
:f;‘atilsn, zr secured within the channels, aecordisrlll; tt:’ﬁ;n r:z:]f
e 'HW ich the valvles close,—i.e., inwardly or outwardly,—
will be able to decide whether venous blood from the VB;,HEE

8 T
Gray: “‘Anatomy;” edition, 1901, p. 622.
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cavee or arterial blood from the lungs circulates in the Thebe-

gian system. : _
Bochdalek found that many of these openings 1D the

quricles “presented the appearance of blind depressions, since
they were often covered with single yalves in such a way as
to Tesist investigation with the blow-pipe” “son"ne
were slit-like, resembling the mouths of the ureters. 3 stll}
others were large, round depressions, with smaller opening® at
the bottom.” The first remark suggests that the openings
serve as exits into the auricle, while the second points to t_he
since it is difficult to conceive of & depression with
“openings at the bottom” as a valve calculated to resist liqu.ids
exerting pressure on the concave side. From the left a}u‘lcle
Gad caused water to pass out of the right and left vent‘rlcular
. walls, but, as the quricular openings have 1o valves, tl‘ns only
o extensive canalization which the
Thebesian system represents. The system might, therefore,
be considerc;d as essentially calculated to distribute venous
blood from the right auricle to the entire heart: a fact which
the frec anastomosis with the venous channels would seem to
sustain.
Pratt states that he has seen “gtractures accessory o
these ventricular foramina which might in any way Serve the
office of valves” “the edge of the foramen is usually

sharply defined and may frequently exist as a partial, shelf-
; ving the impression perhaps of an attempt ab
a membranous valve; but it is seldom more than this.” A
chelf means a projection, and the fact jchat i‘t i8 meTnbranous
suggests that during ventricular contraction this valv.e is .pressed
against the opening and closes it: a feature which involves
the possibility that during diastole a current——w?ether venous
or arterial—flows into the ventricle through its forffxmma.
That the latter and their valves open inwardly—t.e., 10 the
ventricle—is demonstrated by b,

injected the coronary veins with starch and celloidin and found

that even these passed into the ventricle. If, therefore, the
venous blood of the right heart at all enters the muscular
walls it is not through the foramina of the ventricle, 1.¢., froTn
below; it must be through the opening_s above, .., those 11t

contrary,

gerves to emphasize th

like, covering, g1

Pratt’s experiment, in which he |

THE ADRENAL SECRETION AND THE HEART. 429

ﬂ‘lc ri-ght auricle. The experiment in which the cannula was
tied in the pulmonary artery, the blood being “al]owedwzb
enter the right auricle through insufficiency of the tricus .il?’
ippears to us to further sustain this fact. The heart contzjliu(e,d
its 1'h3fthmic contractions for eight hours: a period consid
erably in excess of that observed in nutrition through tlh‘
ves_sels of Thebesius alone. It was inferred that blofd h ((13
gained access from the auricle to the coronary veins and had
thus aided materially in the nutrition.” While this ceu:se
may haw? been taken by some of the blood in the experiment
it is .obvmusly not a normal one during life, and the unus i
duration of the contractions seems to us to’indicate that :flha
blood that penetrated into the right auricle found its wa inte
the Thebesian system via the openings in this :1111'icley th :
approximating as nearly as possible normal conditions e
; The relations between the coronary veins and t-he Thebe
sian channels are self-evident, exceptiné, however, a theoreti i
bac‘k-ﬂow from the auricles into the veins su"ge;ted by Pr:tg:;
anch appears to us abnormal; at least it i: not com atiblé
with our views of the process. The Thebesian vesseﬁ and
coronary veins were found to communicate freely on the right
side, but not on the left, with the ventricular foramina '1?1
septal foramina were also found to communicate wi‘th t];o:
coronary vein at the end of the sinus. An interesting feat rL
13 the fact that blood passed into the right ventriclge ﬁou§
freely from a cut vein of the left heart (experiment of Apri‘l‘r (i‘i
1897?. On the other hand, the relations between the eoronar,
arteries and .the Thebesian vessels are of a peculiar kind; thujs!
ﬂ.le communication between the left coronary artery an,d th
right ventricle seems as free as that between the same arte :
imd the left ventricle (through the Thebesian channel) is li i
%ted. The experiment in which a colored solution was pas m({ i
mtq the lfaft coronary artery caused an accumulation 01; ig()
cubic .centrm?ters to flow from the right ventricle, while only
4' cubm. centimeters flowed from the left, suﬁ‘ieieiltly em ha)-
sizes this fact. Haller, who had observed that injected gub-
stances flowed out freely from the surfaces of both ventricles,

states that “the passa ieg 1
ssage from the arteries int iti
the left side is more difficult.” s
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All these features seem fully to supply the needs of the
function with which the secretion of the suprarenal glands
must be connected, if the phenomena witnessed in many dis-
orders and after the use of most remedies have been correctly
interpreted. That we are in the presence of a dual process
of which the suprarenal secretion, operating in the right heart,
and the arterialized blood in the left heart are active factors
seems pro‘bable. Again, the marked power of arterial blood
—or rather of plasma—since the defibrinated blood filtered
through cotton was ased—to sustain functional activity, even
when only poured into the ventricles, as shown by Pratt, cer-
tainly indicates that the blood must alone be able, during
life, to compensate, in case of need, for insufficiency of blood
turnished by the coronary arteries.

The contractions of the leff heart seem to me to be greatly
assisted by the arterial blood that enters it, and mainly by
that which enters the cavities themselves. The experiments

of Pratt having shown that contraction could be produced by
contact with arterialized blood, the arrival into the auricle of
a normal quantity of this fuid must be fully capable, there-

fore, of causing contraction of the walls of that cavity. The
relations of the several strmctures and the mechanism involved
are in all probability as follows: The main structures upon which
the arterial blood reacts are (1) the musculi pectinati and (2)
the sinug venosus and appendix quricule, all of which are 8o
dieposed as to offer as much surface as possible to the blood.
The walls of the cavities mentioned are provided with numer-
ous channels, the Thebesian “veins,” to satisfy this purpose.
The blood which enters the auricle when it ig dilated pene-
trates all the circuitous areas around the musculi pectinati and
into the Thebesian vessels, and the ensuing contraction forees
the blood-plasma into the smaller subdivisions of these vessels.
¢rom which they find their way into the auricular veins. When

the arterial blood reaches the ventricle, a process similar to the
preceding occurs. The columnse carnee are disposed so as to”

offer considerable surface to the blood, while the ventricular
walls are permeated with Thebesian channels, into which the
blood penetrates during diastole. The contraction induced
closes the apertures of these channels, and forces the hlood-
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fl?zzna ;33}1;50 Itheir smaller ramifications and finally into the
= l.atber e Ta};ge:ﬂchal;ﬂ;lls carry the corpuscular elements to
. e i i
e of the coronary arteries will be referred
The ri :
Elctivithe nr;@ghi heart, as I view the process, owes its functional
cwiﬁez : inly to the suprarenal secretion brought to the
= powe_ryofﬂﬁ] iSvena, tca,:;?. I have sufficiently emphasized
: agen restore cardiac acti i
; ‘ ) ction and susta
in a(::f;- vfrhe_n t'he eﬁn’are spinal cord has been obliterated. ST}llz
e 3'111 which it exerciges its powers is similar to that of
ol negzctll)llcnod:E ontthe left side. On penetrating the auricle
ile structures are submitted to its immedi
b _ its immediate ef-
r::f,ise ,nl:;:l the onﬁ;ef of the Thebesian vessels or channilz aefe
erous and larger than in the left auri
“branous edges previousl S e
y referred to as valves b i i
a s by the investi-
i: ;;hq?fﬁi do nf(::',l appear to me to merit being considzieii
careful examination of these st i
ox-heart, The aperture bein Eoltn
: g closed by the least - i
the tissues containin i . ke
ining them, it seems evident th o
as readily close under the s,
( powerful contraction of '
ular tissues. The righ i ikt
: ght ventricle also
; \ | presents a very ;
arger number of Thebesian orifices than the left W}lllillzmict};
2

i g]a;ie’;imu%h thinner, plainly show the ramifications of these
: at the venous blood charged with suprarenal se-

cret.ion should at once penetrate the latter w i
Efi;nls ;0 cqntract is s?lf-evident. Return of }:c(l?i :akllgogezsnt(iz
L hg 101? is effected in the same way as in the case of th
e [[?flrt. v.e., through the coronary veins. ;
- (; ;vil}?lti\l process is an‘exceedingly uncomplicated one,
km,s o a; ds?e Iaf;er on, it gimpliﬁes many obscure prob-
b]_()oé Y 1cu'.mg, in conmfctmn with the coronary arterial
O.rg.an, itse}t}pp )*; in keeping with the vital importance of the
B it kot P sl owol sy o The sigh e
> : e flowed freely from the right ven-
;I::(lf, E;l;;;l;asm;(li the possibility of compensation ingcase ezf
- Ventric,lew ile under normal conditions, the pressure in
e s must be equal, reduced contraction—of the
entricle, for example—through insufficiency of the ad-

Tenals would automatically cause the arrival into it, through




