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juice of dogs of large breed Schiff gguerally fom;d, eve::3 t:il;ig
fasting, a certain quantity ofb ltrfp?;:]l é aw:;l;en the san
ev y e to y.
BPleef}EjS;;?:;‘;rat;f ;zimnz;l)uodmum Provided with a Fist-
ula.—A %uodenal fistula was established in a dgg. z;ftelrb 02:1;
plete recovery a measured and constant quantlt:?-' 0 «?1 w :
was introduced every day into the duodenum mc-lom; Ln 4
small envelope of fibrous membrane fixed to the c:_mmtl.a 3; %
thread some centimeters long. The progress O.f dlg'lges 101% e
then observed, the following results being obtamefl. 1(.; i)
the animal was fasting the albumin took f.rom'a tf)t (]]ueed
to become dissolved. 2. When the albumm-was in tztlzn e
into the duodenum during the 2 to 3 ho'urs 1.mmed1a‘ :1 =
lowing the ingestion of a meal by the animal it remallmlat o
changed. 3. When introduced 4 hours affier a.miea tl Ocm;-
appeared very quickly,—in about haﬁ the.tlme, in a(i ,d 2
pied during fast. These facts having béen duly no’.e‘,r 4
spleen was then extirpated, anl(] after gc:frg;leizf ;Zzzitesr_ i
xperiment was repeated; very ‘ .
iﬁeoli\;ﬁ:d. Whether fisting or i1.1 full digestlo,n ;;.he tlmee
taken for the digestion of the albumm. was exactly tle. Sﬁg:} ,;
viz.: from 5 to 6 hours. The acceleration in the pe$t$P]zi e
which had formerly appeared after the fourth hour o clrge..q mir:
and which coincided both with the appearance of tll'}psmwas
the pancreatic juice and with the dllatuin of the sp een, i
now absent. The slow digestion (from 5 to 6 hour's) mf -
experiment was probably entirely due to the secz;ltloz:ﬁ Oesti‘.e
duodenal glands, which possess only a very feeble granee
power ; the active, rapid digestion was due to. th-e .apPee; he:
in large quantity, of trypsin in the pan(?reatic juice: thiff
nomenon wanting in the spleenless animal. . : .th 7
endeavored to interpret the facts by the follow1.ng ;;)C;d.
During the congestion of the spleen a substa‘nlce is Ixo n
within it which, carried away by the b‘lf)o.d, gives to the p
creas the wherewithal to form its pept_omzmg ferment.d : h.o Ck.
Tn 1872, however, the theory of Schiff received a ﬁu'gezham
through the great discovery of the zymogens by Hei

and his pupils. From the researches of this observer it ap- .

peared that, as the gastric mucous membrane forms at the
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outset hardly any active pepsin, but a zymogen accumulating
in its glands in the intervals of digestion, so the pancreas does
not at once elaborate active trypsin but a substance destined
to become trypsin under certain conditions and in a certain
phase of the digestive act, this substance being, of course, the
pancreatic zymogen trypsinogen, or protrypsin. The researches
of Heidenhain are we]l'known, and it suffices to recall here
only one or more essential points: Thus from them we know
that the pancreas of a fasting dog contains little or no trypsin,
but merely trypsinogen ; consequently its glycerin infusion
possesses little or no digestive power; the infusion, however,
of a dog in full digestion digests rapidly and copiously, because
it contains trypsin. If the pancreas of a fasting dog be divided
into two equal portions, one of which is infused at once and
the other only after an exposure of 24 hours to the air, the
first is found to be inactive, while the other is immediately and
energetically active, from which it is clear that the inert tryp-
sinogen which it contains becomes spontaneously transformed
into active trypsin; indeed, it suffices to pass a current of
oxygen through a pancreatjc infusion, rich in trypsinogen and
poor in trypsin (an active infusion), to transform it into an
infusion possessing a digestive power. This transformation,

then, is an oxidation, trypsin being oxidized trypsinogen.

“The fact observed by Heidenhain of the continuous for-

mation and storing up of trypsinogen in the pancreas and its
subsequent transformation into trypsin during the culmen of
gastric digestion proved that the former substance at any rate

¢ €njoyed an origin quite independent of all influence outside

the pancreas itself, and the hypothesis of Schiff as to the inter-
vention of the spleen seemed, in consequence, to be at fault.
But it was only the theory of Schiff which suffered by these
new revelations; as far as the experimental results of the two
observers were concerned, physiologists were face to face with
two series of apparently contradictory facts—apparently be-
cause facts properly observed can never stand in contradiction
With one another, and when they appear to do =0 it is merely
because the interpretation of them is either false or incom-
plete. It fell to the lot of M. Herzen to unravel the tangled
bypotheses. Tt appeared to him that, by modifying the hy-
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pothesis of Schiff as to the manner in fvhich the sple;r; .zgts; If:tg
a tryptogene, a fusion of the respective facts of Schi e
Hei«ienh;in could be brought about, and th.at, fall; 'frommb(; rag,
antagonistic, they could be showtrll to be reiprzjin}i sozplenec-
areued thus: since the zymogen,

E:uel.ize({{‘;ninfals, is being mntinuously clab({-rat‘ed,l and t:;;z-
fore independently of the spleen and its perl?dlcz; im;)geth tha{,;
and that it accumulates in the gland-cells durl_ng as , u 2
it becomes rapidly and copiously traflsfot:metl into t:s‘psmto it};
in the presence of the spleen and in direct propo ldonceq G
dilation, it would seem feasible that t.he spleen p;‘o xn L,qub_
‘internal secretion’ during it;s e?gm-l:iﬁ;; ,mv?)l:(;)d h.;ns,
8 which, carried away by the circuiating , tre
;t(:)i[‘]lllf: ,the inel"t zymogen already deposited n fc.he p?ntclr:asli?
active trypsin destined to pass into the secretlo.n 0 1b§ o i;
and that the influence exercised upon the. '23.-mo.gen e
product of the spleen seemed to be a_condltlon.smetqlzéast o
for the transformation of the former into tr}-pSI-Itli ?nfuqion .
the living pancreas, since in the ldea('l organ1 or 11 h, i th;SiS L
.« so transformed by direct oxidation. This hypo
Hera seem to be further confirmed by the fact glean.ed
i dehiff and Heidenhain, to wit:
that the holding in zymogen of the pancreas at atgw:n il;;o}rlr;?;
cither of fast or digestion is always in inverse ratio oalwa g
ing in trypsin, and vice ve'rsaé.lw:}ﬂe the latter 1s ¥

i i ilation.
dlreci%]so?;:t:)ngt(:o)os}.m %)iiﬂ;ierzen reasoned further. If]i:,hﬁ
spleen really produces, during i‘ts cor;ge;i;;on, :111 Csil;i:n(;e; 1: O]gtn
S Sy th:'oﬁsnilflzrnml;a:lisgl)le to siize upon this sub-

into trypsin, it possible. v
._P tfw spleen itself while in its turgescent cogdltlo
heih: ; at once making an

(from 6 to 7 hours after a megl), and by e e
infusion of it and mixing a certain quantity t]n 1is .,pS .
: ic infusi m the pancrea

- fusion with pancreatic infusion made fro i
infusion with pancrea . B
ich in zy and very poor in trypsin,
i i -ery rich in zymogen and ver ‘ :
a fasting animal (very ) vy
inacti 11d be obtaine
v |y inactive) there cot .
and consequently nearl ) S o
vitro a tapid and copious formation of trypsin cahlli- Tec cThe
; . id digested 1 iven time.
able by the amount of proteid dlgevted. in a given b
contl'o'l experiment would also be very simple, consisting

Herzen would
from the researches of both
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in mixing with tne same pancreatic infusion that of a contracted
and anemic spleen, in order to observe whether it would have
the same effect as that of the spleen dilated and engorged with
blood. Artificial digestions actually carried out with these
infusions gave enormous differences: whereas the pancreatic
infusion alone, or that mixed with infusion of contracted spleen
digested nothing or almost nothing, the same pancreatic in-
fusion to which had been added infusion of engorged spleen
digested rapidly and copiously; indeed, it had often completely
digested its dose of proteid by the time that the other two, if
digesting at all, had barely commenced. The mixed infusions
thus behaved in the same way as a pancreatic infusion taken at
the culmen of digestion.

“A large number of similar experiments were made with
aqueous boric and glycerin infusions, each being double: i.e.,
performed in two separate series of vessels, the one containing
finely divided fibrin and the other equal-sized cubes of coagus
lated albumin. The results were always the same. ;

“At the German Congress of Medicine held at Strashurg
in 1886 Herzen exhibited several graduated flasks containing
the residua of fibrin and albumin in a number of his digestions,
the digesting liquid having been decanted and replaced by
alcohol. The physiologists who examined them all recognized
that the difference between the residua left by the panereatic
infusions alone and those of the mixture of the pancreatic and
splenic infusions were very obvious. In a private conversation
with Herzen, however, Heidenhain made the following eriti-
cism: It is well known that the pancreatic zymogen is very
greedy of oxygen; on the other hand, the spleen during its
dilation is engorged with blood. The splenic infusions ex-
hibited were intensely colored by dissolved hamoglobin—ergo,
the undoubted and considerable acceleration in digestion ob-
tained by adding such a liquid to another containing tryp-
sinogen could be quite simply explained by the rapid oxidation
of the zymogen at the expense of the hmmoglobin. This

objection disconcerted Herzen in no inconsiderable degree, and
he lost no time in making it the subject of experimental in-
quiry. He at length succeeded in disproving it by the following
excellent experiment: The pancreas of a normal fasting dog
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was infused in pure glycerin and the infusion was divided into
eight equal portions. These eight portions were mixed with
eight samples of blood received directly into a double volume
of glycerin, of which four came from 2 fasting dog and four
from a dog in full digestion with the spleen greatly dilated.
The four samples were taken in both animals from (1) the
femoral artery, (2) the femoral vein, (3) the splenic artery,
and (4) a large splenic vein. The eight portions were then
given the usual dose of fibrin and placed at a temperature of
10° €. Now, it is evident that the femoral and splenic arte-
rial blood of the two animals contained more O0Xygen than
{heir venous blood; the former, then, according to Heidenhain,
should exercise a powerful influence on the digestion, equal
in the two dogs. On the other hand, according to Herzen, the
splenic venous blood alone should exercise this influence and
especially that of the digesting animal, The result of the
experiment was as follows: After one hour there was still
no trace of digestion under the influence of the femoral blood,
arterial or venous, nor of the gplenic arterial blood of the fast-
ing dog; first traces of digestion were beginning to manifest
themselves under the influence of the splenic venous blood of
this animal. Digestion was father advanced in the case of the
femoral arterial and venous blood and splenic arterial blood
of the digesting dog; the fibrin had almost entirely disappeared
under the influence of the gplenic venous blood of the same
animal.

«The answer could not be clearer: the product of the
internal secretion of the spleen, borne therefrom by the cir-
culating blood, is present during the period of the dilation
of the spleen in feeble, but appreciable, quantity in the blood
of the general circulation and abundantly in the splenic venous
blood. The venous blood returning from the contracted spleen
only contains it in very small quantities. This experiment,
ceveral times repeated, always gave the same result, showing
that it is not the blood as such which favors the transforma-
tion of pancreatic zZymogen into trypsin, but that, by picking
up from the spleen the unknown substance possessing this
property, the blood becomes its vehicle and means of commu-

nication with the pancreas.
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€
ok Et‘;ol)m; tvhee bTH{ of evidence collected by Herzen there thus
i ry 1'tt1e room for doubt that, apart from hazma-
e ;n s pt?s}smﬁly allied, functions possessed by the spleen
e t{n % rnishes a product of ‘internal secretion’ Whie];
s ¢ pancreas the transformation of its inert
ive trypsin.” g
Bellamy closes his article with i :
St a review of the critici
mitt;ll.ch It;let ;:szi;]ﬁlsn oft Sc}flifi and Herzen have lfeetnlc::llllllf
e 5 ents of Lussana, in 1868
kifn’;lérii (1(:52 T: ere removed and the animals were,sfl:ge:i;i?s
f kaulatagl Wheﬂl(?l‘ the extract of their pancreas woulrj{
| :ndq fcg ed albumin. The pancreatic infusion of th-
glands of two of the dogs digested 0.25 gramme of albumin ix(;

) ; ;
4 hours; that of the third digested 1.10 grammes in the sam
e

period of time.* “The latter animal had, however, been killed
3 2 e

. three hour ) v
s after a meal: ¢, at a moment when, even had
i

it been in possession of its spl
f" pleen, that organ would y
" (;o;iiéniﬁced‘ to beeon.le congested. The ekperimentnﬂe}rzt
gesti,on ha e]1 1}()3331{; which- might be expected,—viz. : ,no di:
i g;ammes 1? ody would accept seriously the digestion of
e 1, knowing that the pancreas of a dog when digest
o solve fI:OI]l 50 to 60 grammes of albumin : »
ﬁrmat, ! e exp(?m,ments of Lussana appear to us t b i
C01'3 (I);f Schiff’s and Herzen’s views A
: arvallo g.nd Pachon also reported.ne ativel
:;::t :s;gnegfr}i‘izzzl I;rt;)cedurest having bein bro?:g}ll): t”coeilrlzli-f'
i , Subsequent experiments cause
fainiz,gn;\:; (‘zgllsiborator, F}achet, to reach the conchgio:r}:: ?1(1)51-1-
|t ee“s3 (?§ Scﬁm‘f and Herzen to which we have re-
- IIl)te,% L Nay, they did more,” says Bellamy;
e altn entlre!y new experiment, at once originja;i
iy X v;ruch con.mste.d in realizing in vivo what Herzen
. :n ‘\‘ h?;)ﬁle&u;ozatri: This experiment was as fol-
g, g time previous
illn‘l;z-getao;rzly,‘ was &.maesthfftized and ]I;alf its IB;aE:Sea]:njvzgo: ;
i l_UJl.Ile(]latel_\,' .mfused; at the same time a no ;
, 1e height of digestion, was killed and its cong;sI:ed

8pleen was infused i

B 8 n water, and this i i i

e ' 18 infusion wa i

3 e venous system of the spleenless dog; from Slén;!c?ft;g
|
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minutes afterward the remaining half of the pancreas of the
latter dog was infused exactly like the first; of the two in-
fusions when given fibrin and albumin, the second only digested
rapidly and copiously.”

The investigations
both normal and splenectom

of Popelski are next reviewed. “In
ized cats,” says Bellamy, “he col-

lected the pancreatic juice by means of a cannula introduced
into the duct of the gland, and was anable to find any differ-
ence in digestive activity. As, however, his cats had been
fasting since the day before, his experiments Wwere made out-
cide the digestive period during which the spleen, becoming
congested, furnishes abundantly its product of internal secre-
tion which transforms rapidly and copiously the zymogen into
«But Popelski also performed some anal-
ogous experiments on 2 dog with 2 permanent pancreatic fist-
ula, made according to the method of Pawloff. The pancreatic
juice of this animal was several times collected and examined
before and after splenectomy without any difference in activity
being demonstrable. This result, however, elicits mo surprise
in view of the fact that in both instances the juice was always
collected immediately after a meal—i.e.,—again to repeat it—
in advance of that digestivé period during which the spleen

enters into function and the pancreas ahounds in trypsin; SO
ith hig cats, Popelski

that as well in this experiment as in that w1
was placed in that position in which the presence OF absence

of the spleen was a matter of perfect indifference. B/
The discussion of the various features in point have led to
considerable acrimony, but the impartial observer cannot fail
to consider that the position of Herzen, of those reviewed, 18

the only tenable one.

trypsin.”

In an article written since Bellamy’s review was published
that since it has

Popelski' reiterates his views, and states

been demonstrated that there exist in the organism bodies in
the nature of ferments possessing oxidizing properties, which he
helieves to be derived mainly from leucocytes, the results
obtained by Schiff, Herzen, Pachon and Gachet can all be

explained by their action. During the height of digestion

Ey——

1 Popelski: Vratch, Feb. 3, 1901
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digestive leucocytosis prevails, a
» : prevails, nd, an accompanyi
1121111?;;;;118::80;11!8 ‘yleldlng more oxidizing bfdie];,m fhedisa,tti‘:ai.
g i:]to tI.reﬂ_sfmrce.of conversion of protrypsin or tr ,
blooﬁ_ e tigbl;]ezgniloug}&“; becomes a function of {}fe
_ ave nothin i
E:}(}:]e;;,oiheofh};permm}a a'nd dilation of this ir;(;nd(c;u‘:ilflh Jﬁ:e
Sl rypsin being regarded merely as conconf ta .
| itant
: The only feature of interest to us i
: ‘ : s in Popelski’
11W : &?ihi:?ili}é? his exper.lments were perfornI:e;kiInS al,:(fzrggsr
Sl aulori}s of Schiff. That he should be driven therebe
Pl ”19 phenomen.a witnessed to the action o)f'T
e b
i ) s nd Biarnés, and Sal i
End li:i ue;g;:&r::ntsﬁget}ée ez;istence of an ox,idizing szzlbks::i:’
stive. Indeed, when, in addition i e
;:ileShsJ;;;nfzh.tof Heldenhain’s position, the 113;2(:&11:;1];1&351,‘ viVI(: rvi?llifg
e Viewlg sasve&y floundatien the equally strong position of
e eveloped by Herzen, by pointing to the in-
could be (levelo}*;e(l afsl'oilllo’f:‘lx?;ﬂiﬁ:;;y :f}:“ough e
e ” 1 tryps , “trypsin bein idi
; ;}])is;llioiil;i] t’c‘?e following query suggests Ii]tself : Agre():g lfli)(:
ﬁyPSigogen it otpgoc.esses working in sequence, a part of the
oy cri%e in the s.plenic vein being converted b
i cretion for use in the portal vein, and the 3’;
i g converted, when the arteries are reached ’b i
g substance ? N
3 wThg ﬂ(j::e;?l;e wlge‘ather such a .deduction is at all warranted
e bsg ject to modifications through which the
. ubmitted and our own can be conciliated, we
| :}11\[ to closely analyze the manner in Which’ the
il FUN:e sp{een are functionally governed.
. ﬁCTIOI\AL' MecHANISM OF THE PANCREAS.—The
e Sal“rst' reiewe our attention. Referring to this or-
e O%St.h U:Iltll recently little direct evidence had
e medﬁna e existence 0? secretory nerves. Stimulation
juice and to alfe:v ?:s i:&;ﬁsii?o;nsrease it <
uents, but direct stimulation of th: I:f;:: Safl}{lie t(;lreg ?yi;::::?.
1C

I
|

| ‘
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nerves gave only negative results. Lately, however, Pawlow
and some of his students have been able to overcome the
technical difficulties in the way, and have given what seems
to be perfectly satisfactory proof of the existence of distinct
secretory fibers comparable in their nature to those described
for the salivary glands. The results that they have obtained
may be briefly stated as tollows: Stimulation of either the vagus
nerve or the sympathetic causes, after a considerable latent
period, a marked flow of pancreatic cecretion. The failure of
other experimenters to get this result was due apparently to
the sensitiveness of the gland to variations in its blood-supply.**
Rither direct or reflex vasoconstriction of the pancreas pre-
vents the action of the secretory merves upon it. Thus, stim-

ulation of the sympathetic gives usually no effect upon the

secretion, because vasoconstrictor fibers are stimulated at the
came time; but if the sympathetic nerve is cut five or six days
previously, so as to give the vasoconstrictor fibers time o0 degen-
erate, stimulation will cause, after a long latent period, a dis-

tinet secretion of the pancreatic juice.”
The quotation almost cuffices to show that the sympathetic

fibers are vasoconstrictors as clsewhere, in the light of our
views, and that the secretory merve is the vagus. This view
is conclusively supported, however, by evidence from other direc-
tions. As to the vagus, Francois-Franck and Hallion'® in addi-
tion to the dilator effects produced on the liver state that “this
vasodilator action is also found in the pancreas.” Stimulation
of the peripheral ends of both vagi, after section, hetween the

cardiac plexus and the diaphragm caused a wide dilation of the

pancreatic vessels, which persisted some time, entailing a low-
also obtained dilation of

ering of the aortic pressure. They

these vessels reflexly, by stimulating the central end of the
nerve after it had been cut on a level with the cesophagus. We
have also in the’ experiments of Mette'* and Kudrewetzky'®

evidence of the direct action of vagal stimuli upon muscular .

fber. Having observed that the cecretion caused by stimulating

12 A1l italics are our own.

13 Francois-Franck and Hallion: Loe. cit.

14 Mette: Archiv f. Physiol, Suppl. Bd., 1804,
15 Kudrewetzky: Ibid.
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;Jlxelee ;?cgiuz (;()lﬂd tof;clen be arrested by exciting the other vagus
uded that this nerve contained isti :
A antagonistic fibers. Thi
a:; tzflt becomes. unnecessary, however, if stricto-dilation i:
Fraf T ;s the mechanism of the vasodilation observed by
= Cais.s ranck a1.1(l Hallion. Indeed, vagal stimuli capablfa
g nm_g zontractmn of the vascular muscles to which stricto-
e 1% ; I:z,n?n ;s ;ve]l induce contraction of the muscular
; irsung’s duct, and thus arrest the fl i
of pﬂ;lcl‘e;tlc juice precisely as it does that of Eivire s
Obtain:dtp(;eil{;}s;thetmh.su}])fly Francois-Franck and Hallion'®
: ographically vasoconstrict [ i
; : or effects on stimu-
Ci;i;l;g ;{I]Se sf}iJéauchmc, and traced the constrictor fibers ion?l?e
. ers were supplied through the fifth thoraci
municating branches to the sec iy
mu ' ond lumbar inclusive, th -
goi';tg I(;.)f"chem reaching the solar plexus by way of tfle gie:;:r
}138 chnic. T.he fibers then formed, they contend, “a secondary
Eth%us env?lopmg the pancreatic artery.” They ;lso state tha}t
5 is ;rtn}elnal path seems to be the only one, since the destruc
n of the fibers that accompany the artery suppress the pan-

- ereatic vasoconstrictor effects of any sympathetic branch stim

- e

- . :
::i:i?éio Afg?}lln,ﬂPope]skI“ refers to various ways in which
n of the flow of secretion ma
EAny _ y be caused. Among th
z;e‘.‘ Stln.’mla.tmf.l of the vasoconstrictor fibers, and stimﬁlatfje
Bpec.selcreimn%?lhlbltmg” fibers supposed by him to represent ];
ial set. e mode of termination of th
: e sympathetic fib
;)11; ntigz pax(xﬁeatle artery as given by Francois-Franck ai:.c‘s;
o reafl y accounts for the inhibition caused by excessive
E - dlonfro thehnerves. "I‘-hese (sympathetic) fibers are thus
om the suppositious special “secretion-inhibiting”

nerves—a i ination,
rather incongruous combination, since by arresting

the fl
e flow of blood to the organ, they prevent and may arrest the

M 4
. secretory process.

It is evident that these vasoconstrictor fibers are distinct

. fro :
oy Poztlslilie i Secre‘tory fibers, for Pawlow says, alluding to
P 8 work: “By a careful preparation of the Ile:ves

1 Francois-
cois-Franck and Hallion: Archives de physiol. norm. et pathol.,, T

~ Ixop. 661, 1807,

bl
P:petlski: Centralbl. f. Physiol., Bd. x, S. 405, 1896
g ., Bd. x, S. 405, }
18 Pawlow The Work of the Digestive Glands,” Eng. Trans., London, 1902
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ceitati aused a secre-
ome branches were discovered whose excitation caus.:1 Gy o
i'on without any latent period almost as prompuiy
i

7 o }e
that in the brenches mentioned, the gecretory fibers of th
a .

o s »
pancreas have been anatomically geparated from the inhibitory.

1 i ted constrie-
i dealing with exaggerates
e s e zrtzl inhibition and pot with a true

i ing i erime . :
i tﬁ;l'mgeri eizp afforded Dby the following obgervation of
secre

Fgtse € athetic nerve be excited by means
K“dl‘e“fet;:;;: 'cur::nfctleasy;nefltle intermittent advance ofng;e.
:icf;iof {s observed, but only d:rtmi t::d f;rfsttérffg Siic;)page,,

i ater stages of the exciiation, Y
(’31111;? chrt:’lc?(xln is comgpletely arrested.” We hafrﬁ I;ere,} ;}2;10‘:1; ;;
the identical result observed in the submaxll fa e{a;gerbation ;-
the cervical sympathetic is stimulated—a brlet.Jc - i
activity due to the propulsion of a small quan a 3; dhgads.

lements—and simultaneously additio s
?Ille tsef‘;ztosrgm%athetie in the pancreas fulfills vasoconstric
a

functions. :
This involves the conclusion that

as elsewhere the blood-
to reach the

landular cells. This i ghown by a brief review of the}rela:u:;\l-
gh?; Eetween the nervous and vascular structures of the orgat:
8

: s -
Referring to the blood-vessels, Piersol says: “The large

terial branches run within the interlobular connective t1ssue,
ar

i the
#h twigs. These latter enter he
the glan&ular parenchyma with twig S e

hich inc
les and form net-works ¥ o the g
1;)?;;1: the capillary reticulum. The capillaries lie benea

]

] he ar

:um. The veins accompany t with e
thellllg:;ive tissue? A similar arrangement prevails 1 t
con A ;
distribution of the nerve-terminals. s

j 0. Sala, the pancreas € . _ -cell
Catjialﬁbi?g of Remak’. Qome cells are found. in the mt;aracma(;lu:
anaceS' others are in contact with the intrinsic vascular Walls,
spaces;

1 us-
and their finer prolongations surround the glandular c€

plasma—Iladen with oxidizing substance—is able

ins many nerve-cells

—

19 Rudrewetzki: Quoted by pawlow: Loc. cit.

According to Ramén 7' 8
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Those connected with the vessels form a plezus around them,
and send extremely fine filaments to the muscular elements.
Alluding to the nerve-cells, Ramén y Cajal says: “We may
consider this cell as a special cell, all the prolongations, or
almost all the prolongations, of which possess the meaning of
nervous prolongations contrary to the cells of the sympathetic
chain, that have two kinds of prolongations: along one, or
fiber of Remak, for the viscera, and short prolongations com-
parable to the protoplasmic prolongations of cerebro-spinal
cells, destined to establish relations by contact between the
neighboring cells of a ganglion” Berdal, who quotes the
above, therefore recognizes two varieties of nerve-fiber in the
pancreas: “1. The nerve-fibers formed by the cellular pro-
longations and which supply the periacinous and perivascular
plexuses. 2. The nerve-fibers derived from the sympathetic
nerves which penetrate into the pancreas with the vessels.

On the whole the functions of the pancreas appear to be
governed as follows:—

1. The nervous supply of the pancreas is derived from the
vagus and the sympathetic systems.

9. When the secrelory functions of the organ are to be
enhanced, the vagal terminals cause vasodilation of its arteri-
oles, thus increasing the arterial blood circulating through it.

8. When the functional activity of the pancreas is to be
diminished its arterioles are caused to contract by the sym-
pathetic nerves, and the blood circulating through the orgam is
reduced. R

FuwcrioNAL MEcHANISM OF THE SPLEEN.—The innerva-
tion of the spleen includes, as a predominating feature, the
distribution of a fair proportion of the terminal fibers to the
muscular elements, which, in man, are mainly supplied to the
trabecule. “We have evidence,” says Professor Foster, “that
the muscular activity of the spleen, whether of the muscular
capsule and trabecul® and arteries combined, or of the latter
alone, is under the dominion of the nervous system. A rapid
contraction of the spleen may be brought about in a direct man-

ner by stimulation of the splanchnic or vagus nerves,” :
“it may also be caused by stimulation of the medulla oblongata
with a galvanic current or by means of asphyzia. Though the




