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activity than later to the influence of remedies, especially or-
h actually nourish the nerve-cell and
The olfactory and gustatory apparatus
than in the older child, in whom the
nly established and therefore more

ganic preparations whic
sustain its metabolism.

thus develop more rapidly
morbid process is more firt

resistant.
Important in this connection is the fact that where any or
degree of deficiency, the

all the special senses show any marked
thymic nucleins should be supplemented by a preparation of
Of special value in this connection is the official

phosphorus.
syrup of hypophosphites, which
strychnine, % o-grain to the drachm of syrup.

Cutaneous Sensibility—The usual means to develop touch
g, warm and cold surfaces,

also contains a small dose of

—smooth and rough surfaces, buttonin
¢., used for older children—are useless for infants. These re-
asures which excite the entire surface. In some mental
nse is so obtunded that a hot object,
drawal of the hand in con-
attention. And yet these
gleepy and torpid in cold
under the influence of a

et
quire me
defectives the temperature se
which normally causes rapid with
tact with it, fails even to attract their
came children, who will appear dull,
weather, will, during warm weather or
mild febrile proces§. become unusually bright and active. Why
is thie? It is due, from my viewpoint, to a physical phenom-
enon the far-reaching importance of which I have long urged,
viz.. that while ferments carry on metabolism in all tissues, the
temperature to which these ferments are sub jected in the tissue-
cells governs the rate of melabolism in those cells. Hence,
warmth applied to the surface enhances metabolism and, there-
fore, the ‘vital activities of the entire organism. We therefore
have. in hot baths twice daily, or, in heliotherapy, exposing the
nude body to solar heat during prolonged periods, as is DOW
successfully done in the treatment of osseous and glandular
tuberculosis, potent aids in the treatment of these cases.
Indeed, by supplying the infant the glandular substances
which carry on its vital functions and
raise the activity of these functions to their highest potential,

we antagonize precisely the slowness of metabolism in all tissues

—including the cerebrospinal system—to which
forms of idiocy and mental backness are due.

simultaneously heat to

the hereditary -

CHAPTER VIL

I'HE ADRENAL SECRETION AND FUNCTIONAL
ACTIVITY. 4

Ix th i B
rong “"ii‘ligﬁe(jim'gd gix ethOllS‘l described (1) the process
mto a&lrenoxidase thia :(;]ilziyf‘efretm‘p' (converted in the lungs
carried on, from ;nv vie‘wTJm:Elg i‘fhstltue'nt Of. e l?emog!ob in)
and (2) the manzer in whi » Its functions in various organs,
- emedeend 1; :v m-l} the 119rv9us system goxferne;] its
muscles and the laé}{r,\vnnellllb:;!llitv‘f:f\ e nte W tlhat s
as examples AU Y, weat and mammary glands
ChEmicaII agerczf t(;ltx]-:: ‘;rgjl{a. the adrenoxidase was the phgysi(-o_
B xicatic gh which cellular metabolism was sustained
- j—p 1:51 ;I:S tha;t. there were two phases to this process
i £} 5 . i iy
s e e
B artificial blood - et 1e tissue-cells by
grea?tifglficzlos?, ?}nd th-(.a actwe, during which a more or 1:?8
respondinglv.greate:(vre]nondase reaf-.hed these c¢ls in a cor-
B} fonciional act.?.:l]}l? of arterial blood, initiated and sus-
As to the m Yl that same organ,

e carried. o ;m:f]; 1f1t twhmh t]ae.distrihutiou of adrenoxidase
conclusion that“ twh 1:13 ed the evidence which had led to the

ey :1)1 Dxtm sﬁgf nerves t‘ook part in the process: 1,
nerves (the pneumog (ii fibers supplied by one of the cranial
caused the arteriole‘:a; ric, facial, etc.), the terminals of which
excess of the oxidi es to the organs to dilate and to admit an
1e ox1d1zing substance of the blood, adrenoxidase, into

their cellular el 8 B

B Se;::;;im:,ﬁfhfh;luft-lftlllg :active function, e.g.,

B baticic, vhich L constrictor fibers, supplied by the

contract -1’ (?‘ Cm.'wd the ,p]'""io“-ﬂ." dilated arterioles to

- the, :& 1e1]1 ’th]s active fu'nctlon was to cease, thus diminigh-

- u(}i)p\ of 3‘1"9“03"16386 to the organ. This sul)'éc-t
g considered at length in the second volume with E\'plalna-

tory ‘illustrations, th :
: 8, the read :
e ader is referred to that volume, pages

(325)




396 THE ADRENAL SECRETION AND FUNCTIONAL ACTIVITY.
e

f nervous control was ghown to prev-f'lil
tiated by dilation of 1ts
¢ and arrested by the
These organs were

The same method o :
in the stomach—digestion being 1nit
arterioles through the pneumogastr}
sympathetic—and also in the intestu}es. : et
| o initiate a defensive process aganst toxie
ans of their secre-
y the agminated

shown, however, 1 .
proteins, bacteria and their toxins, ete., b).'- me
tions and also through phagocytes supphed b ! i
follicles. The cecum was included in this de‘fensn’e nlec’hafnzmi
the vermiform appendix aiding it by suppl)‘.mg p?la.go.c‘\ tes aln‘(ﬂ
a secretion rich in bactericidal and antitoxic antibodies. ?]1t
whole subject is also considered n .the b:ec‘ond volume (fou
teenth chapter), to which the reader 1s r(.eterred._ =i
The same features will now be considered in their r§ a 10'11r
with the liver, pancreas, spleen, cardiovascular and pulmonary

systems and the kidneys.

THE LIVER AND ITS PHYSICO-CHEMICAL FUNCTIONS.

= 3 . . =t . _1
(onsiderable evidence 18 available to show tl}at 0.\1d211t1?1t
is one of the most active factors of hepatic functions, an(l)e
i railing views, there
it must be admitted that, according to prevailing views, the

is no blood-supply capable of aecou?lting f01" thie powerful
To the portal vein, essentially a e.hzumel
nt blood,—i.e., blood. replete with the
waste-products of four important organs land ﬂ‘le _ox}l‘ge‘n oji
which has been utilized in these organs;—is ascribed this pre

gource of energy.
for physiologically impote

ponderating role. On the other hand, the hepgt{c azrterll'\ \15_
thought to supply the liver “with the blood of uutntioln-. .- ‘e. 7
books on physiology, therefore, sehlmnl refer to this \tﬂis?se .
worke ot histology hardly grant it more than two or t.l.n'ee .ljl'l?a,
if they refer to it at all. In textbooks on anatomy 1t Teceives

more attention, but only in its general topographical bearing. =%

As viewed from my standpoint, the hepatic m‘tcryldoe{j m::'
only supply the lwver with its nut;-i!-.wrral bfo'o(?, but M;lit- ane
ously with the blood upon which oll s f'u-nctwns clcpe-n 1 R

To develop this proposition a Teview _Of the lnsfo o,:_\: b
the lobule is necessary. Clarkson® gives the following co
plete, though succinet, deseription of this

-

1 Clarkson: “mextbook of Histology,” 1806.

wonderful little hody =5
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-—about one-twentieth of an inch in diameter—and which in
itself has been termed a “miniature liver”:—

“A lobule of the liver is polygonal in ghape, and is com-
posed chiefly of a number of gland-tubes, which radiate from
near the center of the lobule to the periphery, where they open
into their ducts. Thus, the blind terminal end of the tube is
turned toward the center of the lobule; the ducts at the pe-
riphery lie in the interlobular connective tissue, which to the
naked eyve marks the boundaries of the lobule.

“The blood brought to the liver by the portal vein® is
conveyed along its subdividing branches till the ultimate sub-
divisions are reached, which lie, together with the bile, in the
connective tissue surrounding the lobules. Here capillaries are
given off which pierce the lobule and pass between the radiat-
ing gland-tubes to reach the center, where they open into the
intralobular radicle of the efferent vein of the liver, the hepatic
vein. These small hepatic radicles open into the larger vessel,
—the sublobular vein,—and the sublobular veins unite to con-
tribute to the hepatic vein itself. The walls of the branches
of the hepatic vein are destitute of muscular fibers and the
adventitia is extremely thin. The radiating gland-tubes anas-
tomose laterally with each other, as do the capillaries also.
The meshes of the net-works are elongated in a radical direction.
Thus, a lobule is composed of a radiating system of gland-tubes
and a corresponding radiating system of capillaries lying be-
tween them. A very minute quantity of connective tissue

- accompanies the capillaries as an adventitia and in this lym-
- phatic channels are to be found separating the gland-tubule
from the blood-vessel.

“The lobule ig surrounded (in part or whole) with con-

“nective tissue supporting branches of the afferent portal vein,
. —the feeder of the capillary net-work,—and the bile-ducts,

which receive the secretion of the gland-tubules. Thus, the

- blood flows from the periphery to the center of the lobule; the

bile, from the center to the periphery.
“But in addition to the afferent portal vein and the bile-

L f_i_tcts another vessel is found in the interlobular connective

 2The italics are my own.
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tissue. This is the hepatic artery, which supplies blood for the
autrition of the connective tissue of the organ, the vessel-walls,
ete. It ultimately terminates in the small portal veins, and
perhaps partly in the capillaries in the periphery of the lob-
ules.”

There exists some uncertainty as to the manner in which
the subdivisions of the hepatic artery are related to the other
perilobular and intralobular vessels. Pick and Howden® refer
to its terminal distribution as follows: “Finally, it gives off
interlobular branches, which form a plexus on the outer gide
of each lobule, to supply its wall and the accompanying bile-
ducts. - From this lobular branches enter the lobule and end in
the capillary net-work between the cells. Some anatomists,
however, doubt whether it tranemits any blood directly to the
capillary net-work.” Harrison Allen® says: “Fach lobule 18
o miniature liver having at its periphery between the lobules
branches of the portal vein and hepatic artery (interlobular
branches) which freely intercommunicate and form through the
lobule, between its periphery and center, a capillary net-work.
Directly at the center the venules of ~this net-work (infra-
lobular vessels) converge to form radicles of the hepatic vein.”
Labadie-Lagrave® states that, “as regards the divisions (of the
hepatié artery) destined for the lobules, they penetrate con-

jointly with interlobular veins, but without communicating with '

them. in the interior of the lobule, in the form of capillaries
distributed to the central vein” TIn the presence of these di-
vergent views, which but exemplify those of other authors,
our only choice lies In the gelection of the one region which
all authors seem to consider as reached by the artery: i.e., the
periphery of the lobule. But, as all concede, also, that the
arterial capillaries penetrate in one way or another to the
intralobular supply, Wwe will adopt—though we believe that
Harrison Allen’s definition is the true one—the more coi=
servative distribution indicated in the annexed engraving by
Piersol, who, in accord with many histologists, describes the

3 Pick and Howden: “Qray's Anatomy'’; edition, 1801,
& Harrison Allen: “Human Anatomy,’" 1884
5 Labadie-Lagrave: wrraité des Maladies du Foie,” 1892
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hepatic artery as “supplying nutrition to the interlobular
structures and terminating in the lobular capillary net-work.”
; A noteworthy feature of the capillary net-work -envelo.

ing the cellular bodies is that each mesh does not merely co _P"
one cel‘l, but several. Indeed, were it otherwise th‘é bi‘lir
cai?lllarles could not exist as individual channels -a-;ld give fu;
ETJmt.errupted free way to their contents without alIow?ntr the
lﬂe to penetrate the blood-stream. To prevent this an:l yet
smmltam;‘:ously insure perfect exposure to the blood alid l\'my'.l.

a very simple arrangement exists: t.e., three or more of 11:)11:

e
box
Q0/0%
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il

OQ' go

SECTION OF LIVER SHOWING THE LOBULES, CELLS, AND THE
3 y A2
BLOOD-sUPPLY. (Piersol.)

PN rei
V., Portal vein. H.A., Hepatic artery. H.V., Hepatic vein

(;ills (11.911131137 po]yhed.ral) are joined longitudinally, and, while
e narrow passage in the center of the group thus ;’omled

serves as a bile-channel, the outside pois i
side only is i

the blood- and lymph- capillaries. r s
Ehus .Jomed, ‘t.he sur_faces in contact have in their center a small
opening, which, ‘bemg adjusted to that of the adjoining cell
insures the continuity of the channel. el
::illllat the bh)o?l-plasma may penetrate the cell, undergo or in-
1;hce. metabolism ’Fh.erem, and the product pass out through

e intercellular biliary passages or bile-capillaries. The ceTls

When only two cellz are

It thus becomes clear
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are so joined as to form continuous, though correlated, chan-
nels, which radiate from the center of the lobule to 1ts periph-
ery, where they join the interlobular bile-channels.
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tents into the bile-capillary throngh a small tubule connectine
%hu vacuole with the bile-capillary.” Kupffer’s main \'atuolz
is thought by him to constitute an intracellular vesicle con-
nected with the bile-capillaries by means of delicate tubes,

The intimate structure of the hepatic cell is peculiar. It
possesses 10 limiting membrane; but its peripheral protoplasm : The nerves of the liver enter the i
is more dense than that of its other parts and the pseudocor- . fissure and accompany the blood-vessels and lymph-vessels to
ering so formed serves as the outer wall for numerous cav‘itie.- . | -

or vacuoles which inosculate irregularly throughout its inte- the hepatic arterioles was first observed by Cavazzani and
rior. All these vacuoles, however, more or less directly con- 5 ‘“‘ﬂﬂr:l." Francois-Franck and Hallion™ also witnessed vaso-
verge toward the center, where they meet a protoplasmi.e mass, v | TR q”m,r,]. ell'l'et'ts on stimulating the central segment of the divided
which in turn contains -one and sometimes two nuclei. The vagus with a weak current. Bruno® has shown, moreover, that
cell, apart from its nucleus, suggests a miniature sponge the the flow of bile was increased concomitantly with the passage

cavities of which (secretion vacuoles) become filled with 0}1 food-products through the pylorus under the influence of
the vagus,

g Jare ar o WO m g 3 :
the interlobular spaces. That the vagus causes vasodilation of

The vasoconstrictur action of the sympathetic nerve on
the liver was pointed out by Vulpian,’ who found that stimu-
lation of nerves derived from the cceliac plexus caused anmmia
0|f the hepatic area to which they were distributed. Haftter,
Samuel and F_rs?rivhs all observed congestive coloration phe-
omena on dividing the splanchnic nerve and the ccwliac
plexus, similar to those that follow, in the ear, face, etc., sec-
tion of the sympathetic nerve in the neck. Mall sliowea’( that
the splanchnics also contained vasomotor fibers for the portal
vein. Bayliss and Starling'* then found g rise of the blood-
pressure in the portal vein occurred in the dog, when the tho-
racic nerves betwéen the third and eleventh thoracie inclusive
were stimulated, the maximum effect following excitation of
the fifth to the ninth inclusive. Cavazzani and Manca'® were
led to conclude that hepatic vessels were also under the influ-
ence of such nerves by passing warm saline solution at a given
pressure through these vessels and measuring the outflow in a
givel? time. This was confirmed by Francois-Franck and
Hallion.”® The latter physiologists showed, moreover, that the

BILIARY CANALICULL - (Mathias Duval)
a, A biliary canaliculus cut transversely. b, Intercellular capillary.

.::1|.|\11|.. glycogen. This substance seems to‘ accum'ulate in the fmter:
i vacuoles, which appear wider in this location than the inner

ones, when, by artificial means, the glycogen has been remnve.d.
It is perhaps noteworthy that this substance accumulates In
the part of the cell nearest the blood-vessels and that the
droplets, or “granules,” considered as bile are most. abundant
in the opposite direction: i.c., near the bile-capillaries. These

“droplets” accumulate between periods of digestion and dimin-

i . i icate canaliculus connects this =
Sl e s pTOCESS. A i les in the N RhS o~ ‘:Cavazzam and Manca: Archives ital. de biol, T. xxiv, p. 33, 1895
part of the cell with the bhiliary channel. The vacuoles B ‘Fr;ig;;t?js_quck hul Hailion: Kreh, o Biyebil aor e o T

paraplasm, according to Kupffer, “play an InpoEATE Pt u; 4 e s T e e .
- . o ulpian: C.-r. de la Soc. de biol., p. 5, 1858,
the secretion of the cell, and are due to the conﬂuenceﬂc]l : : - i\;:aml: Archiv f. Physiol, S. 409, 182
s : : e ) e ayliss and Starling: Jour. of Physiol., v i
minute drops of bile into a large globule. As soon as 5 IR Covasoani and Manca: Loe. ot o P10 184

vacuole has attained a certain size it tends to empty its con- e Rl SR
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ic w ed
true vasoconstrictor effects of the sgmpatllet}c “fre q.p\'rt(l)ldlf[;ew-
by fibers derived from the cord on a level' with t}le ;1.1am.hnic
I‘S.Cic and second lumbar inclusive, all passing to the sp
nerveg’n the whole, it is evident that the f-uﬂ?tiaf:s. of the hwer
hrough vagal vasodilators and -mhzl?nfed .by sym
as in the stomach and m_teistmes.l
le character and composition of the
1 17, e Te-
substances that are transformed in thfe liver and Ef tldn'ﬂ.osfecﬂ]e
:('01;5 of this organ must necessarily include the oot e
: rtal vein, since it contains whatever products of meta B
It)](l)e ﬁr an i,s thought to transform. We shall, thergf{)]re, ’en‘gﬁs
with t%is channel, which brings to _the liver essentm; | 3}; :__ =
blood, since it contains that utilized by four hort,a.h;en__in
sto_ma:ch and the intestines, the palzlcrezis :.ulid tth\o:) qumddent
i i ts include, besides thos
‘hich the metabolic produe : hesid y |
:p(l)(;l tissue-waste, food metabolites, physmlogmfjﬂ tomcts., etsc o
i : iist in the liver’s secretions dis-
As is well known, there exist el i
tinct evidences of aséociation with splenic haencllzfiopi;ehso;l
] ot - v T e -
i rer is known to modily
amolytic functions. The liver 1s .
lgza’ni(i)o; of the blood as it passes through it, but the purposes
U ) :
t ions involv tablished.
rations involved are not es .
% th; Iaw}teSpZen ic Vein.—The path from the spleen to the p;\ﬁ:l
vein, through the splenic vein, is a direct one, m;(.lﬁthle il;lo::l nt;';
1o i dallsll
iv t, therefore, modifiec
Jleen sends to the liver i mot, ) ! 2
;}v any other organ, though the splenic t,cwlnl rtficeneh a f::;
Y s and stomach. Still, these are m
branches from the pancreas anc g '
tributaries to a common channel, and, as the alterrm}El tqwn:pi)lllye
comes directly from the ceeliac plexus, we can say blm .
gpleen receives nothing but pure, freshly-oxygeu.ated :;;;ab]v
iti lenic artery is remarkably
reat quantities. Indeed, the sp 3 g
lgarge f(()lr the dimensions of the organ, and we can easily frr_couui
for the so-called “ague-cake” and the temporary enlm{.}en;er;e
that occurs during malarial and other fevers when we ujc L;m
suprarenal overactivity and excessive vascular tension
thogenesis of these phenomena. i
3 t'Ig"o this fwe cannot ascribe, however, the post-prandial
which attains its maximum about five

are incited t '
pathetic vasoconstrictors
Our inquiry into th

splenic enlargement,

i since W mow how inde-
hours after an ordinary meal, since we now know

THE LIVER AND THE SPLENIC VEIN.
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pendently of suprarenal overactivity and merely through nerv-
ous influence an organ’s function can be excited and governed ;
indeed, sympathetic and pneumogastric again unite here to
account for a passive period and for an active period: that
of gradual enlargement. “The turgescence of the spleen seems
to be due to a relaxation hoth of the arteries and of the mus-
cular tissue of the capsule and of the trabecula” says Professor
Foster: evidence that we are again dealing with dilation of the
arterioles to increase the influx of blood into the Tunctional
areas,—the physiological process we have found in other organs,
That the organ is concerned with some process incident
upon blood-changes is evident. But what is this process? The
various points that may afford a clue are these: red blood-
corpuscles have been found in various stages of disorganization
in the organ, but in the interior of amchoid cells buried in the
pulp.  The spleen-pulp also contains an albuminoid proteid
rich in iron, and a pigment which shows considerable carhon.
That an active combustion process may go on in the organ is
suggested not only by the latter, but also by the presence of
various purin bases; xanthin, hypoxanthin, and their end-
product, uric acid. Various other acids—acetic, butyrie, formie,
succinic, lactie, ete., — are also found in relatively large quan-
tities. This appears suggestive when we consider the large
quantity of oxidizing substance that must course through the
organ especially during post-prandial activity.
" The spleen also seems to be a leucocytogenic center, since
the splenic vein contains a much larger proportion of leuco-
cytes than the splenic artery. But as these leucocytes leave
the organ through the splenic vein, and ultimately, therefore,
reach the liver through the portal, they must either be con-
nected with some function in the liver or be destroyed there.
Again, the arterial blood has heen found to lose one-half of its
red corpuscles; at least, blood from the spleen contains one-
half of those found in the blood of the splenic arteries.
Coupled with the finding of disorganized remmnants of these
bodies in the splenic pulp, this certainly suggests, as is gen-
erally believed, that red blood-disks are disintegrated and white
corpuscles created in the spleen. Indeed, the portal blood is
poor in red disks. Yet, the hepatic vein is still poorer in them




[STE 0 DIGESTIVE ORGANS.
234  THE ADRENAL SYSTEM AND THE

in the sense that the proportion of r‘ed lto Wh:ﬁ; (‘il;]i 1:{;1:
four in the subhepatic vein i to one 1N t}: p{ll " atic, e
the blood has been submitted to the eﬁe; 8 0 uscis L
tions. It seems clear, theréfore,. that e (30rpl]l s
rove h in the spleen and in the hvm?, and s
s ced of no external duct, 1t 18 1 the lner?%
secretions that we should find proofs of't111]s'1f11;z?i1at;0n{)ﬂ(;
worpuscular elements. Indeed, we l}ave in bi i fjchi,’ b
;)ioinent derived from hemoglobin, du‘ec’l;1 e\*lcleﬁisagv ankalyzed
o . A i St 8 % alre 5
e Bload-pli}?;m]ji)ce;:eﬂ:f(:slgh which varim.ls
d one into another. We Wllll
Jations between these bodies

the spleen is posses

(in the second chapter)
blood-pigments are transforme
now only refer, therefore, to -the e
and the gpleno-hepatic functions.

We ascertained that the changes undergone in the liver

s BN
represented but a portion of a cycle of which the intestim

i i § ed
were the starting-point, bilirubin (excepting ﬂ;at- tratl}]::oizltles_
into urobilin and stercorin) ’being%r reabsorbed rom1 i
tine and again used in the building up of hemoglobin.

\ t i
perimental evidence Was adduced to show (Macallum) that 1n

an animal fed on albuminate of iro.n free ?eucl(:cyteshe:fl\evd;d-
with iron-pigment could be traced in .tranmt ;c] 1‘;01;?]] i
testinal mucous membrane in the villi, and. t E;] it
cocvtes had been found in the spleerf and in t1 Eil - -tés -
can we conclude from this that the. iron-laden et.tutgs y pm_t
their way to the spleen and that thls., organ cons }[ & 103
of the cuycle? The anatomical relations of thets (:Iid i ot
volved show that, even if guch an arrangemen it ,b %
could serve no useful purpose, since t‘r}e 19111(30(:3(%~ W o
penetrate the gplenic structures to again en'ter 1t. e p(;omicanv
calation. Obviously, the only pathway available axigeucoeyteus
is the venous one, since Macallum ﬁm-md the it
crowded with granules of iron-pigments” In the venu

= The single venous channel at our die‘,posal, th;re_fe?i:u:i
that of the distribution of the vil‘h, t}'le 11911?. :}iln .,iiil '
mainly, i.e., the superior mesen;:e;;llc :::;;sl,;:a tlcthea?mn 8

ortal vein. This probably s that ;
‘tlzkz(;'t;;;)l the intestine is not ready for the circulation, and
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that it must undergo a secondary process in the liver before
it can serve its physiological purpose in the arterial circula-
tion. This is sustained by the prevailing view as to the func-
tions of the spleen, i.., that it disintegrates worn-out red
corpuscles, and also by the great increase of leucocytes ob-
served in the splenic vein as compared to the proportion of
these cells in the artery. It seems logical, therefore, to conclude
that both in the lymphatic structures of the intestine and in those
of the spleen leucocytes are formed which carry iron-pigments to
the portal vein; those from the intestine reach the.latter by the
superior mesenteric vein, and those from the spleen by the splenic
vein. As Macallum observed iron-pigment leucocytes in the
spleen similar to those witnessed in the intestinal villi, and the
venules of the latter and the splenic vein ultimately transmit-
ting their blood to the portal vein, no other conclusion seems
possible.

The similarity of the general mechanism involved suggests

the presence of correlated functions. Thus, in the spleen the
leucocytes are formed in situ, pass out into the pulp-channels,
and take up the iron-pigment and carry it out fo the liver; in
the intestine they are formed in a similar structure,~the follicle,
—puss out into the intestinal channel, take on a similar supply
of blood-pigment, re-enter through the villi into the venous
system, and also proceed to the liver. True, I have previously
ascribed bactericidal properties to the leucocytes produced by the
intestinal follicles; but the chemotactic property of the leuco-
cytes, the existence of which is shown by their ability to take up
the pigments, serves but to demonstrate that they must also be
endowed at least with phagocytic attributes.

It was also shown, in the earlier editions of this work, that,
while the adrenals supply an oxidizing substance to the blood, in-
sufficiency of the adrenals leads to the formation of a com-
pound inferior to hamoglobin in oxygen-absorbing powers,—
t.e., methemoglobin; and, furthermore, that haematoporphyrin
18 formed when the suprarenal insufficiency is still further ad-

vanced, heemoglobin being unable to hold itself together, as it

were, and to absorb oxygen. Again, we saw that hamoglobin
is teduced to hematin when the reaction with the reducing

agent occurs in the presence of oxygen. In the absence of oxygen




