CHAPTER VIIIL.

THE INTERNAL SECRETIONS OF THE PANCREAS
AND SPLEEN.

GrycosuriA AND OVERACTIVITY OF THE ADRENAL SYSTEM.
—The pancreas and spleen are considered together because
there is considerable evidence in favor of the view that they
are functionally associated; and it is to give the analysis of
this question and its relationship with the ferments furnished
by the pancreas to the portal blood due prominence that we
have, under other headings, considered the better-known func-
tions of both organs.

To sustain our belief that liver glycogen is converted into
dextrose by an amylolytic ferment supplied by the pancreas
which penetrates the portal vein directly—i.e., by way of the
splenic vein,—we were fortunate in having at our disposal the
experiments of Croftan, which showed that suprarenal over-
activity could so augment the functional activity of the fer-
ment-producing organ as to induce a very great increase in
the sugar eliminated. This feature requires further study,
since it will tend to elucidate other functions of the pancreas.

We believe that we have conclusively shown that certain
drugs and poisons increase the functional activity of the ad-
renals. The uniformity of the phenomena traceable to these
glands under the influence of such agents seems to us to warrant
the conclusion that, if we can demonstrate that glycosuria is
also subject to the latter, its fluctuations following those of
the suprarenal activity or insufficiency induced by them, a
direct connection between glycosuria and suprarenal over-
activity will have been shown. Yet we must bear in mind, in
this connection, that all active drugs may have a primary

action upon tissues for which they possess a specific affinity
before the suprarenal protective functions are fully awakened.
We have seen that even electrical stimulation of the splanch-
nic is only followed by vermicular motions of the intestinal
wall after some time elapsed. But too much weight must
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:}?et ltaipgi;é:fns \tﬂ:;t(i::?r? in:s;nuch as I have personally seen
' A of total suprarenal insufficienc :
in a dog within twenty seconds after a fatal d o it
cyanide of potassium had been administered il hyfh"o-
of the less active drugs are more ]ikhl.'e et Q“aﬂ_tltles
for which they possess a special (:‘e}ajlm ’:eﬂdl o .USS“‘I‘S
pfntassium, for instance, than such pan :Ce:ﬁcn; s
;;::il‘: fr;lrentu?ned. While, therefore, we cfnnot a:ayﬂlillli;tpsxe:
i Hl::;t?n of sugar, when drugs are given, is due only
e meduce at 103 of the ad'renals, we can say that all drugs
i i.t ;e when they stimulate suprarenal activity, Fur-
ke thev’ 1 ‘ﬁ:ns prc?bahle that'some drugs not only do this,
Cnhame‘, e ‘Li, owing to their affinity for certain tissues,
ol thI:}rc?c :F-tlon of sugar by increasing the functional
i fm nn‘ate structures of the organs concerned in
R ;oznr Umgestf.ed substances—thus stimulating two
vl pmgzg; ns'lmultaneous]y. Such an agent we
glvcogllr_an Fable aqd exhausti.ve review of the subject of toxic
e ia, F. Cartier,* of Paris, says: “The symptomatology of
phloridzin is very limited, seeing that it does not give riseggooa
| : B In man it is even possible to bri
(t): g{;ﬁiulnz{ and mamtalr.i it a long time, witI;mut givin; ;izg
el 1sorders,' provui-led a copious alimentation ig in-
; e ha_ve evidence in' the last sentence that the mai
general result is an excessive formation of sugar, and e
g&flrltjghydrafes 'being required, it is to an exces;iv; proéuzx’gor;
Sm.] ,e j;or;eir;t:;]lg iﬁ?;,i;ﬁat we m};lst ascribe this phenomenon.
yn 8 are absent, what become
.;l;pzz:jr}al“(;feractmty? Cartier answers this questiinoirlf:rf
2 ys: et all a.uthors W}I.O have studied phloridzin unite
saying that the animal experimented upon becomes voraci
a'nd, 1'f I{Ot overfed, rapidly wastes. When a];:mi‘&
tllon is .msufﬁeient, grave phenomena appear. Phlori:liliat a—
glycosuria has been obtained in animals entirely deprive{i ln::(f

- hydroc: : i
- fiydrocarbons; under these circumstances general symptoms

analogous to those of diabetic coma have been observed.”

—_—

L¥. Cartier: Thése de Paris, 1891
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Osler* states that Frerichs recognized three groups of
cases; two of these are of special interest fo us: (a) Those
in which after exertion the patients were suddenly attacked
with weakness, syncope, somnolence, and gradually deepen-
ing unconsciousness, death occurring in a few hours. (b)
(Cases with preliminary gastric disturbance, such as mausea
and vomiting, or some local affection, as pharyngitis, phleg-
mon, or a pulmonary complication. In such cases the attack
begins with headache, delirium, great distress, and dyspnea,
affecting both inspiration and expiration: a condition called
by Kussmaul air-hunger. ('yanosis may or may not be present.
If it is, the pulse becomes rapid and weak and the patient
gradually sinks into coma, the attack lasting from ome to five

days. The need of a copious supply of carbohydrates ob-

viously points to increased oxidation. Indeed, complete ab-

sence of glycogen in the liver and muscles has been noted.
The voracious appetite and rapid wasting further sustain this
__and simultaneously, therefore, the presence of suprarenal
overactivity. The ‘talicized words in the list of terminal
symptoms, on the other hand, as prominently point to the
gradually deepening suprarenal exhaustion.

Alluding to the effects of acids in the production of
glycosurié, Cartier refers to the experiments of Pavy® with
phosphoric acid. An increase of sugar was noted in twenty
minutes; fifteen minutes later a large quantity was present.
In another strong, but fasting, dog the sugar was markedly
reduced by a smaller dose. Haemorrhagic infiltration of the
gastric and intestinal tissues and hematuria were also noted.
These are all familiar landmarks of suprarenal origin. Strik-
ing, in this connection, are the observations of Stadelmann,*
who found that the production of €0, decreased in the rabbit
during acid intoxications as it does in diabetic coma. In @
foot-note Cartier says: “Voit and Pettenkofer and Gaethgens
have peremptorily shown, by means of most precise experi-
ments, that (1) the oxygen absorbed by a diabetie is much less
than by a normal man, and that it decreases progressively until

—_—

2 Osler: ‘‘Practice of Medicine,” third edition.
3 Payy: Guy's Hospital Reports, vol. of 1861
4 Stadelmann. Deutsche med. Wochenschrift, Nov. 4, 1890.
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the end of the disease, when it is hardly equal

normal qual}tity ; (?) that the CO, exhalzd ic: like::')i:;all‘idﬁefihg
That this is essentially due to suprarenal insufficien -
reduced oxidation—is shown by the fact that, in a case g:m”
%133 t:; al:e;aénzglgsr witnfssed lll)ljlr Stadelmann, the proportiogncl)?f

£ ; cent.; while in diabeti
decline is that observed in Minkowski(};afaeg)eit; 0:?;0’;:‘ ef st
normal 25 per cent., steadily dropped to 16, 8.8,:then 2;} ;223515
ﬁctivi‘:; hzg:rts'een ti}at tetanus was Partly due to adrenal over:
i S.h (o :}alr refers to_ the experiments of Claude Bernard,
v e e : at strychnine produced glycosuria in dogs. “It
e Ogcess?ly 'to reproduce here,” says Cartier, “the symp-
e poisoning produced by this alkaloid; we will simply
say .'1a 'nothmg. recalls tetanus to such a high degree as doe
:ll;ltoziiz:;i)ileb; 13.” t.We hfave another proof that it is due tz
roduction of a ferm
BOTSBSSEd-Of converting powers sinsenthzggzzr;(fri; t?zznggi?lﬁ
Cfgi;osurm only occurs in frogs when the liver contains gly-
StrYCh.nh.le (.]OE; n:f,ltl the summer, W‘hen their liver contains none,
s o dca(ilse dlabetes.m these animals.”
e ;:ceed S?lfp the dlls?rga:%ization of hamoglobin
to curare glycosuria, Cartirf:' e::;rs 'mSI‘I‘O:;]ency S Tefe"iﬂ_g
glycosuria by an insufficiency of ‘th.e respir::isona?r{l)g]? s t'hls
: 8

;):t :;ﬁg?:tf?sl; | Thﬁ dark coloration of curarized bl}éoéo?;gi%
ol .- phyxia. Even the nervous distribution, as I
: rpret i, ncluding the basospinal connection bet :
pituitary body and the adrenals, finds itself sust y W(Zlen' o
remarkable manner by the following lines of Cartiz‘r’;e inH;efa

er i i
ence to morphine glycosuria: “An extremely interesti
ing

fictq that .all these. investigations indicate is that onme can
produce with a toxic substance exactly similar phenomena to

- those recorded by Claude Bernard in his lessons at the College
©

of '
thef;ratr:;,c anld obta{ned by puncture of the medulla, and that

glyeosurias can in most ca ;

; ) _ A ses be arrested, as are
ig nfczimas of nervous origin, by severing the centrifuga,l ner?::
(ce}; trie :olnductors. Indeed, section of the pneumogastric
o ri;::i , nerve) does not prevent glycosuria caused either

s puncture or by morphine; but, on the contrary
?
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section of the splanchnic nerves (centrifugal nerves) and of the

medulla above the origin of these Nerves prevents both the

experimental diabetes of Claude Bernard and the toxic diabetes

cauged by morphine.”
The list of drugs that are able to produce glycosuria could

be indefinitely prolonged: it includes all those that produce
suprarenal overactivity. But this does not mean that the fer-
ment-producing organ is alone stimulated; glycosuria i but
one of the manifestations of the exaggerated general metabo-
liem induced, and oxidation processes are enhanced aceord-
ingly. Toxic glycosuria, therefore, only represents the sur-
plus of sugar which oxidation processes have not consumed;
the excess of sugar actually produced is probably far greater
than the surplus which the urine shows. Again, certain drugs
—phosphorus, for instance—do not produce glycosuria to any
marked degree; as soon a8 the dose capable of causing it 18
reached, the adrenals lapse into insufficiency, and, if the dose
is pushed to any extent, even the normal ratio is redueed.
Antipyrin is now considerably employed in diabetes; we have
seen that this drug and acetanilid readily produced suprarenal
insufficiency and dissociation of the hamoglobin molecule.
This is sufficiently extentive sometimes to manifest itself as
methemoglobinuria or even hematoporphyrinuria. All these
facts scem to me to indicate that towic glycosuria 18 primarily
due to overstimulation of the adrenal system, the excessive funce
tional activity which increased ozidation produces giving rise o
an inordinate production of am agency that converts glycogen
into sugar. All these features will again be reviewed.
That the agency which converts glycogen into sugar is
the amylolytic ferment produced by the pancreas to which 1
have referred iz further sustained by the foregoing facts, espe-
cally in view of the amylolytic properties of the pancreatic
secretion in the intestine. Since the conversion into sugar
oceurs during fasting a8 well as during digestion under the
offects of toxies, the reaction can only include the hepatic
 glycogen and pancreatic ferment ; and, there being nothing in
the intestine to convert during fasting, the ferment must nec-
essarily reach the glycogen by another channel. May this not
be the more direct route afforded by the splenic vein?

intestfsz tl;t?lf;} lls a possibility that the flow of amylopsin in the
undoubt;dl ich the enhanced activity of the pancreas must
S camzdl{lc;ease, may be reabsorbed by the venules, and
i rec_m](i the.po‘rtal system, produce conversion of the;
g thz : ;se.} as.1f it had entered the portal vein hy the
e s S ey L e
| We ea
1;10;5‘; tof the gland can be safely remm)'red. iﬁiﬁn;ﬁ%ﬁtpﬁ;
CFeaﬁcorguiayh have left the portions related with the pan-
iy , how c.ould we .accmmt for the effects of trans-
S 1iihgmeni:s in arresting the glycosuria caused by re-
- hing asefpancreas, recorded by Minkowski® and Hédon #°
i g110 Iragme'nf:s transplanted subcutaneously rema'me.d
i fraumg 3;eosuma OCCI?.II'ed; it reappeared, however, when
o gmen i became histologically impaired. It is evident
i A SR
o : s rried to the heart, it then pene-
inteige ]glﬁalwer lﬁr way of the hepatic artery, and reacheg the
‘e ﬂlcapl aries and the glycogen precisely as if it had
Tk :.torgan by way of the portal vein. Although but
) EVidge ntrll ity of _the ferment could thus reach the liver, it
ki by‘l(sluﬁiment to convert the amount of glycoigen
S ui b1up the very limited proportion of sugar found
foo t]t:a ood, as _previfmsly shown. Again, we have
f ot Ofe g:z?z::i}sofaul?isfmalhreduction is maltose, while
als when sti i
Eenalt.extraet gave dextrose in very greaj:hglll‘:}l?’:fge:lta},l f:f i3
dzz:dmfp ps;f;ce:(s)wzl pl;zcessei. This and the 0the1: facts Z:i(j
! e to contribute additional evid
view that the dextrose- ) B3
gl Spleniaexgmg ferment enters the portal system

THE FUNCTIONAL RELA
y TIONSHIP BETWEEN TH
E :
AND SPLEEN. i

The internal secretion
of the pancreas and tl
: t
spleen may perhaps be best studied by submitting 1‘::) aOfcatrhe
. e”

; : .
ul analysis the hypothesis advanced by Schiff, sustained b
; 1

5 Minkowski: Verhandl. d. XI Congr. fiir Inn. Medicin, Wie:

(] Hédon: Archives de Physiologie norm. et path., vol. iv, 1900
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épine® and others that the spleen

supplies a ferment which, when added to pancreatic juice,
greatly increases its digestive energy. Schiff believed that the
splenic substance played an important part in the genesis of
the pancreatic proteolytic ferment, but Herzen attributed to
it the function of converting trypsinogen into trypsin, the
albumin-solving constituent of the pancreatic juice. This
subject was more recently studied experimentally by (achet
and Pachon,® who were led to conclude, ag previously suggested
by Laguesse (1893) and Schifer (1895), that the spleen fur-
nishes a true internal gecretion which possesses 2 special
affinity for the pancreas, the protrypsin of which it transforms
into trypsin, as euggested by Herzen. This substance loses it
properties at the boiling-point; is preci
solution, by alcohol; and is, therefore, 0

ment.
Lépine also confirmed Schiff’s and Herzen’s view by ex-

periments in pitro and by blood-analyses. He found that a

mixture of pancreas and spleen-pulp in glycerin possessed far

mmore active properties than pancreas alone gimilarly prepared.
imal deprived of its

On the other hand, the blood of an anl
spleen proved almost inert as a tryptic, while the blood of &
normal dog possessed distinet digestive powers. Analysis of
the experiments of these various authors distinctly indicates
that some function of the kind mentioned exists. The ana-
tomical relations of the organs involved, however, make it
impossible for the internal secretion referred to to penetrate
the circulation without first passing through the liver with
the blood of the splenic vein, which collects the pancreatic inter-
nal secretion and carries it to the portal vein. This fact seems
to suggest that, begides the amylolytic ferment, the portal
carries a ferment to the liver calculated to insure the tryptic
action upon albumins and kindred bodies. If we consider that
we have in the blood of the portal channels all the products
of digestion and that trypsin i “applied solely to albuminoid

Herzen,” and defended by L

pitated, when in aqueous
f the nature of a fer-

e

Revue Générale des Sciences pures et appl., vol., 1895,
es de Lyon, July, 1895,
siologie, April, 1898,

7 Herzen: i
s Lépine: Société des Sciences Médical

9 jachet and Pachon; Archives de Phy
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conversions and changes” ((C ;
splef-glsbinternal secretii:: wi](lc;i;ii?;): the importance of the
: ﬂmil.mids, especially those ill‘uesi‘ 4
i ﬂm;zntzll;tnt?atlon of. some of the most dangerou,s sn%\-
undergoes certai }19 organism when their moleeular structure
spleenbin tl’.le cl'n g il _Apart from any function of the
lied to thé im(; ;:FCtlon' mentioned, the pancreatic trypsin sup-
i l'en1n;n;tmef-]f we can j}ldge by the manner in which
persist even when ;)1 sy ".ﬂu prevent glycosuria—must
T el J:e pancreas is in a state of advanced dis:
the adrenals sufﬁccfg tootfl—ilji‘;fntﬁ}l - thel L
. SuSie e general oxidati
T s e 8 . o Kt i
o prhe 50 t:tel_\; needs has been experimentally dembn-
Seranni iSpqueI"—freshf uncontaminated—food, 4 nor-
armed agaiﬁst anrsjfraglei:lilgo ;}Illl‘;lﬂnelrmjlle) & Splendidl}'. is it
in v -physical decomposition
begi:zzk:;z_g Eldergg. But these physiologilzal defelfslézt 1111::;
oxidation procesmug general or local adynamia, i.e., lowered
e e fes, and pe_ptones, capable of yielding tozal-
dergo furthe m?-es’. ptomaines,—all albuminoids,—fail to un-
iy Sa:n esp itting in the intestinal camal. Again, and
action of the g:;;flllm Z?;C‘;;?t;:_hvilthstanding the destr:ucti\,e
their toxi = stina Seeretions, bhacteri
Circm;&zlnn.s ur;;;ye pl;elnei&rate the debilitated villi and ﬂf::;?ﬁ
B i ood-stream, furthermore, may be invaded
e not only by bacteria and their
B a; r} Tfegefabie poisons and venoms: all albuminoid
B 1 the si)uimiudy emphasized. Even these do not rep-
. represEnteC;bef danger that a protective function, Sufh
would have to meet x{c::‘l ethpéncreatie aT_ld splenic secretions,
0] such o miss,ion, ey, as I believe, maimly intended
If toxi i et
_intesﬁi;"h‘fﬁlflil(r{lﬁf:d; eziict};r'the Portal vein by way of the
Bre’ -, ic veins, all conditio :
to e:;iz;;dgasﬁaﬁous' for the action which trypsinniss t]i:fsz
media, and tf P It acts with great energy in alkali
) 1e presence of oxygen does not inhibit its acticiztz
2
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if, therefore, the venous blood of the afferent channels should
mount of oxidizing substance

happen to contain an unusual a
through suprarenal overactivity, the tryptic disruption of pep-
tones would not, to say the least, be prevented ; in Jaboratory
experiments the need of an antiseptic when pancreatic juice
is used is well known; Weé have seen that, in the afferent ves-

sels, the fluids derived from the intestines had been saturated

{herein with the antiseptic secretion of the glands of Brunner
and Lieberkiihn, and

it is evident that their influence would
normally continue in the venous channelg; finally, the action
of trypsin does not cease when the peptone stage is reached;
it converts these into leucin, tyrosin, aspartic acid, ete., the

fate of which derivatives 1 have traced down to ured, the

end-product climinated in the urine.

The role played by the spleen in the pancreatic digestion
of proteids, and to which I add a prophylactic function, has
been so ably reviewed by H. F. Bellamy in a comparatively
recent number of the London Lancet that I will utilize the
greater part of his paper to illustrate the various features that
appear to me to furnish a solid foundation, not only for the

views of Schiff and Herzen, but also for my OWD.

The author reviews the history of the question as follows:
«(orvisart found that in dogs in full digestion there was for
a certain time a constant rise to maximum in the digestive
power of the pancreatic juice, succeeded by an equally constant

The maximum Was attained during the

fall to minimum.
eighth hour after the ingestion of a meal; the minimum from
Meissner announced

the thirteenth to the eighteenth hours.

that in fasting animals the pancreatic juice possessed little or
no peptonizing power. Schiff, after a aumber of experiments
on such animals as rats, guinea-pigs, rabbits, and young dogs
or dogs of cmall breed, found that during fast the pancreas

really possessed almost mo peptonizing powery the albumin

jmprigoned in the duodenum remained there for whole hours

without dissolving, the infusion of the gland giving regults

equally negative.
and adult dogs ©

AU At P
10 H, F. Bellamy: London Lancet, Oct. 27, 1500,

On the other hand, in the case of ravens

£ Jarge breed the pancreas preserved during

fast a certain digestive POWET even in animals in 3 condition
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of i
o s::}pi(:fge rfa:}t; Whl(?h had digested a copious meal the da
i ,Pancreas :fse circumstances, indeed, the infusion of thz
il grammesa farge do.g was capable of digesfing from
e e 0 all?um_ln. In such dogs this condition
R ;izrmil}?;ailmi? untjil toward the fourth hour
, me digestion
léigilicn;z;i;apldly, so that at the timf of maxﬁ?ﬁlﬁﬁ ;:E
by 1011k was capable of digesting from 50 to 60 grammes
confirm the. ressltzeiir%OZiEZa:? k ]Zma‘g Wit Gy
2 i . . By these experiments
fOIIO;I;E;e grzntfl;)g;d. o(bls)er\;;rst iECCEEdEd in zstablishh,lgth;zlé
followir facts: at the activity of th i
;J][lelifl‘fi;zn(jcf E;Ill] dmgs)lmzhoif; the gland is notycontinueouI;m{)clj’faitxr-3
pre § a 'maxima,l activity appears ;'
Er elrnt; il:af)uh:fl; }(:;fc faf:tlrc .cligestion (from siI;cpto eiglfﬁig
] eal), e it is very considerable.”
Bpleefaszzng Iil;()}w,d1‘.'01' ’Fhe moment, from the pancreas to the
P ,in rei:ﬁsioee ts bI:leﬂy. to examine the behavior of this
i ndo digestive phases. “Lauret and TLassaigne
e momenvtereh that the spleen began to become congested
ek d.uo(]em:vmeint l’lche stf)m.ach discharged chyle abundantly
| Frsipape f, ctat this is, however, merely a coincidence
B i o e la that the Fongestion also occurs after
. hourspyfc;rus. Dobson in 1847 discovered that in a
gt after a meal thfa spleen is still as small and
g ﬂ;urmg fast; that it commences to dilate in t}
ur after a meal; that five hours after it has attaineﬁ

g e’ 4 g

X;g::mof%the spleen to the body-weight of the animal w
.‘ ﬁst. th(; : viv;) il:urs afdter a meal as after forty-eight hours :;
s it -increase considerably f
- maining high until the twelfth houy;'. it g

‘ . - ‘
5 p‘?:;:nstmkfmg syn.chrf)nism in the splenic eongestim.l anfi
. iIlce 0 try"psm in large quantity in the pancreatic
_ an infusion of the gland was observed by Schiff and

p d

24
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had Dbeen for some time removed‘and on F)ﬂ_lfrshilr; I:lvh;:ht ;i;
wag prevented from dilating by hg.ature (')E.1 Sthis i
time of the experiment. He experimented in ke yex 4
a very large number of dogs and cats; nearly a b ang #
ments were double: i.e., performed at the same fime e
the same manner on two animals se'lected 80 as ;;ow}rgsh o
one another as much as possible, ‘and in only (})1119 0 R e
the spleen been extirpated or ligatured. ’];lese n.cfeatie .
were of two kinds: (1) those conducted with pa

fusions, and (2) those carried out in the living duodenum, the
2
following being typical examples:— , -~

. g gInfueions. Ligature of the Hilum of thol Splee;z.a s ’f}:z;

: e ived as much mea

te after fasting for 19 hours, Tecerve .

(:'l;z’ld eat; 1 h?mr afterward they were etherlzed,t.andwi;liz
; : : '

spleens, which were found to be in a state of contrsctfn.; i
bzouch;: out through a wound in the abdomen and i eals th;
wereb encircled by strong thread; in one of the amima

hilum was firmly tied, but in the other it was q]m;p;g ;12}1:;1;3
i ing the splenic circulatd

and a knot was tied, leaving t . He

free (this was done i,n the endeavor to equalize traumatic con

ditions as much as possible). The gpleens were thzﬁr;:;plaegi
in the abdominal cavity and the W().und wa.az suJc : .ear i
recovering from the anmsthesia the animals dl. n{;). Si)ilzm 4
cuffer. They were killed 6 hours late:r. G[astrlc_ hlgteh .
found to be more advanced in the animal in whie : :topsmau
vessels were tied; the pancreas of b?th was cut.up;water -
fragments and infused with 100 cubic centsmetgmdo e
an hour at 35° C.; the liquid was afte:rwar ec? o
-eturned to the warm chamber together w.1th c.ubes of a n.
i «Resulf—In 7 hours the pancreatic infusion of the cat 11;
which the hilum was not ligatured él‘lgested 1";1 ge:rlrlm;istge
albumin ; that of the other did not digest at a

end of 12 hours.

cats and dogs and always gave the same re‘sult.. Iilhspie,ei(gd
ever, of the perfection of gastric digestion In 1he ti[;m .
anirr,lals, it was possible to lay at the door o.f tiaurgix o
absence of duodenal digestion; to correct this the exp

was repeated as follows:—
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“Baztirpation of the Spleen—Two dogs—one normal, the
other having undergone splenectomy a month previously, but
at the time of the experiment in perfect health—were operated
upon, while fasting, as follows: KEtherization, ligature of the
pylorus, injection into the stomach, per cesophagus laid bare
and opened, of 50 grammes of peptone and 2 grammes of dex-
trin; to allow drainage of swallowed saliva the cesophagus was
ligatured below the opening. Both animals were killed five
hours later, and each pancreas was infused for three-fourths of
an hour in 100 cubic centimeters of water at 35° C. Although
death had oceurred before the most favorable moment for the
experiment,—i.e., in advance of the summit of the splenic
curve,—the infusion coming from the dog with the spleen
intact digested 17 grammes of albumin in 17 hours, while the
other digested nothing even in 18 hours. Numerous experi-
ments made in this manner always gave the same result. The
spleenless dogs had in many cases undergone splenectomy sev-
eral months before the experiment, and the determination in
them of perfect conditions of health was always a matter of
great care.

“II. Experiments in the Living Duodenum. Ligature of
the Duodenum at Both Ends—Two dogs after fasting for 17
hours received as much meat as they would eat and immedi-
ately afterward were operated upon as follows: Ktherization,
laparotomy, ligature of the pylorus and of the bile-duet, intro-
duction into the duodenum of from 30 to 40 grammes of albu-
min, and ligature of the jejunal end. In one of the animals
the splenic hilum was also ligatured. Both were killed 7 hours
later.

“Result—In the dog with the splenic hilum tied the albu-
min was found to be intact; it had, however, disappeared in the
other.

“This experiment was also several times repeated on ani-
mals which had undergone splenectomy a long time previously,
and always yielded the same result; it is, of course, capable
of being combined with the preceding by making an infusion
of the pancreas after the death of the animals. Such infusions
give results in harmony with those furnished by the duodenum
itself. Further, it will be remembered that in the pancreatic




