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lies,” write Moore and Purinton,’®® “should be avoided in any
method devised for the isolation of the active substance, since
the activity is thereby rapidly destroyed.” As Moore!® has
previously stated that alkalies supplemented by heat also caused
oxidation of the reducing agent in adrenal extract, melanin
should likewise actively take up oxygen through alkalies, if the
kinship really exists: Jones refers to seyeral experiments in
which ammonium permanganate was used as oxidizing agent,
at temperatures between 0° and 5° (. “Even under these con-
ditions,” says this chemist, “the permanganate is almost imme-
diately decolorized, showing that in alkaline solution the pigment
18 oxidized with the greatest ease.”

This not only clearly connects melanin with the adrenal
secretion, but it does so with the adrenal secretion as a constitu-
ent of the albuminous body. Indeed, we have seen that the sul-
phur in hamoglobin belongs to the latter only, and that, as
shown by Sieber'* and Hirschfeld,'* melanin also contains
sulphur.

Still, if melanin contains the adrenal secretion, the latter
should also contain sulphur. The active principle of the
adrenals contains no sulphur, the formula of adrenalin being
C,H,NO;. The secretion, however, which embodies the active
prineiple, contains this element. Manasse!® found it in the
glandular substance. Metzger'** also obtained it from adrenal
precipitates. Gurber® found that adrenal substance gave off
sulphur in the form of sulphuretted hydrogen when heated to
140° C. Sulphuretted hydrogen was also obtained by Schmiede-
berg,'** from melanin.

Additional evidence is afforded by the fact that melanin
is precipitated from its solutions by agents which act similarly
on adrenal extracts. Just as Vulpian, fifty years ago, found the
expressed juice of adrenals insoluble in aleohol, ether and ben-
zene, to which list others have added chloroform, so does Ar-
thur Jones refer, in his recently published paper, to an acid
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111 Sieber: Archiv f. exp. Path. u. Pharm., Bd. xx, 8. 363, 1886.
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preparation (adrenalin is not destroyed in acid solutions) of
melanin obtained by him, as being “insoluble in alcohol, ether,
benzene, acetic ether and chloroform.”

Again, several chemists have assimilated the chromog.en
of the adrenals to pyrocatechin, a substance found in mucin,
the urine, etc., and which, precisely as Vulpian observed in the
case of adrenal juices, gives an emerald green color with fer-
ric chloride and other characteristic tests. Krukenburg'?!

_ suggested that the chromogenic substance contained pyrocate-

¢hin. Brunner® found that an aleoholic extract of adrenals
gave practically all the reactions of this body. Mithlmann’
likewise concluded that pyrocatechin was present in the
adrenals, and observed that just as pyrocatechin became brown
when exposed to light or to the action of alkalies, so did adrenal
extractives. IHe held, therefore, that, inasmuch as the latter
were powerful reducing agents, the adrenal secretion on entc}‘-
ing the arterial blood became oxidized and turned brown. This,
he thought, accounted for the bronzing of Addison’s disease.
That this view is erroneous is obvious; for our arterial blood
would, in that case, be oxidizing constantly the adrenal secre-
tion irrespective of the presence of Addison’s disease. Again,
since this disease is associated with a destructive lesion of the
adrenals, it would tend to prevent bronzing, rather than
cause it.

Yet, Miihlmann’s conception, as interpreted from my
standpoint, embodies the main feature of the process of ])TO].IZ-
ing, i.e., that it is a product of the adrenals which, on becoming
oxidized, turns brown in Addison’s disease. What is the nature
of this process?

We have not far to seek. Since bronzing occurs only in
the advanced stage of Addison’s disease, and the pigment of
bronzing appears in the blood after removal of both adrenals,
it is evident that we are dealing with a general lowering of the
blood-pressure such as that which occurs, as shown by Strehl
and Weiss, when the adrenal veins (through which the secre-
tion reaches the general circulation) are clamped. This means
relaxation of all the vessels, a torpid circulation and passive
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840 THE ADRENAL SECRETION IN RESPIRATION.

infiltration into the cutaneous elements of blood-plasma con-
taining oridizing substance. All functional processes being
torpid, absorption of the exudates is delayed and may even be
arrested in tissues supplied by the diminutive capillaries of the
surface, where the circulation is at best sluggish. It is here
that the pigment accumulates, i.e.,, in the epidermal layers,
where it may become oxidized by what oxygen the fluids in
which it bathes may contain or oxygen derived from the air.
The presence of sulphur, iron and other elements in the sur-
rounding tissues may so influence the process as to give rise to
various hues—those witnessed in various cutaneous disorders.
A similar process may occur in any organ.

We have seen in the third section that exposure of oxidase
to the air was followed by a similar process and that juices de-
rived from the skin of batrachians first became brown, then
black, Osler'® states that in Addison’s disease “the colora-
tion ranges from a light yellow to a deep brown or even black.”
Harlow Brooks’s!?! case of extreme anm@mia attended with dis-
ease of both adrenals, in which there was a “dark brown, glossy
pigmentation” of the skin also recalls the process of lacquer
formation with the oxidizing substance of the latex tree, 1.,
laccase, as described by Bertrand. In both these two extremes
of organic life—man and plant—the reducto-oxidizing body
had ceased to circulate in its normal channels, and, becoming
oxidized, was converted into the substance which in man pro-
duces “bronzing.”

On the whole, the following conclusions seem warranted:
(1) that bronzing is due to an accumulation of melanin in the
epidermal layers of the skin; () that melanin is a compound
formed when ozidizing substance, i.c., the albuminous portion
of hemoglobin, has become vicariously ozidized in any organ
(h@matoidin) or in the skin; (3) that the constituent of ozidiz-
ing substance which becomes ozidized, when melanin is formed,
is the adrenal secretion; (4) that whereas melanin is formed in
any part of the body, the adrenal secretion circulates wn all parts
of the body.

120 Ogler: “‘Practice of Med.,”” p. 831, 1898
121 Harlow Brooks: Med. Rec., Feb. 22, 1902,
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THE ACTIVE PRINCIPLE OF THE ADRENAL SECRETIQN ‘AS
THE ACTIVE AGENT OF THE OXIDIZING SUBSTANCE.

To render all the evidence submitted so far c-(_)n(*lllsi\:e, the
aetnal presence of the active principle of ﬂ-l(} ;1dlrcnals in t.hc
oxidizing substance, i.c., the albuminous portion of haeemoglobin,
should be demonstrated.

The minuteness of the dose of adrenal that will 1)1'0\'015'0
marked effects suggests that it is as an active principle that 1t
must carry on its important function. “In order to produce
a maximal effect,” says Schiifer,** “a dose of not more thjan
fourteen-millionth of a gramme of the active material per kilo
of body-weight is all that is necessary. Now it._is certainly i.'rue
to say that one-fou rteenth of this dose will produce some ‘cﬂeclq
although not, perhaps, a very large one. We thus arrive at
the astounding conclusion, that the active principle of the su-
prarenal capsules, administered in the proportion of not more
than one-millionth part of a gramme per kilo of body-weight,
which would be equivalent to */y5000 gramme (less than / s00 of
a grain) for an adult man, is still sufficient to p‘me}.uce distinet
physiological results upon the heart and arteries. ’_ The ac-
tivity of minute doses has been emphasized also by the experi-
men‘ts of Moore and Purinton**® and Reid Hunt.***

Even these diminutive doses perceptibly influence tissue-
metabolism, Oliver and Schifer'® refer to a slight, transitory
adisturbance of the body temperature.” When the doses are
lothal the latter falls, but after large doses there is a distinet
rise. Reichert'*® observed an clevation of 1° F. in rabbits, ac-

companied by ‘nereased metabolism. Lépine'*" states that the

increase of blood-pressure is always followed by a rise of tem-
perature. Morel,’** in four guinea-pigs noted a rise of from
17,° to 1° C. (0.9° to 1.8° F.). Thisis controlled by the well-

known phenomena that follow removal of both adrenals. Low-

ering of the temperature was first noted by Brown-Séquard,
and since by practically all experimenters. Vassale and Zan-
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frognini'** observed it even during the prolonged post-operative
life insured by leaving a portion of the medullary substance in-
tact and in situ. IFinally, as is well known, hypothermia is a
marked symptom of Addison’s disease.

If the oxidizing substance, whether linked with the color-
ing matter as in higher animals, or not, as in the colorless blood
of invertebrates, actually contains the active principle of the
adrenals, this principle should be found in the blood-plasma.
Its presence therein was shown by F. Battelli.®®® As observed
by Oliver and Schifer, Langlois and others, the effects of adrenal
extract only last three or four minutes—a fact which led to the
belief that it was destroyed in the blood. Such was found by
Battelli, however, not to be the case: Normal blood was rapidly
centrifugalized. The serum thus obtained was acidulated, sub-
jected to a temperature of 85° C. (which, as we have seen, de-
stroys all active agents except the oxidizing ferment) and con-
centrated by pressure. One cubic centimeter of this serum
invariably raised the blood-pressure. That this was due to
adrenal substance was shown by the fact that the concentrated
serum was rendered inert by precisely the conditions that affect
adrenalin similarly, i.e., oxidation by exposure to the air, and

- variations of activity on exposure to sunlight, diffuse light and
darkness. Quantitative experiments, moreover, showed that
“normal serum in the dog contains adrenalin in the proportion
of 1 in 10,000,000 to 1 in 20,000,000.” This is exclusive, of
course, of that contained in the hmmoglobin which had re-
mained in the corpuseles.

We have seen that the minuteness of the dose of adrenal
extract that will produce distinet physiological effects is refer-
red to by Schifer as “astounding,” its administration “in the
proportion of not more than one-millionth part of a gram per
kilo of body weight” to an adult man being “sufficient to pro-
duce distinet physiological results upon the heart and arteries.”
In the more recently discovered active principles we have far
more powerful agents even than Schifer employed in his
experiments. Indeed, Reid Hunt' obtained the following
effects with Abel’s active epinephrin sulphate:—
mand Zanfrognini: Riforma Medica, Oect. 31, 1902.
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Rise of blood-pressure
0.083 millionths of a gram per kilo body \vei.ght .+ . bmm. Hg.
0.23 millionths of a gram per kilo body we.lght, v w o+ tmm. Hg.
049 millionths of a gram per kilo body wmght . . .15mm, Hg.
0.69 millionths of a gram per kilo body w«?g’ht .. .20 mm. Hg.
iiled " nillionths of a gram per kilo body wel.ght . . 24 mm. Hg.
5.7 millionths of a gram per kilo body weight . . . 66 mm. Hg.
“These results show,” according to Hunt, “that epinephrin
sulphate is many times more powerful- than the aqueous exvtr a..cts
of the medulla of the suprarenal obtained by .Mooreland Purin-
ton” As adrenalin is at least as acltive as ep‘meph‘rm Sul-phﬁei
the proportion of the former ac?tlvei p1"1n(:1p1e i;oun)d n T_‘tl"c
plasma by Battelli corresponds \Vltb 1t.s ‘as}toundm_g’ activi h\,
especially when we consider that in Hunt’s experiments, Ihc
quantities mentioned were added to that already present in the
blood of the animals used. - il
The fact that such minute quantities prove active 1s, from
my standpoint, of great practical importance, since, as show‘n_ }1111
the first volume, and as will be further emphasflzed, many of the
effects of drugs, poisons, and toxins are in reality dﬁg to the ffact
that they indirectly stimulate the adrenal.s, an‘d by th‘U‘.S CE.LﬂblTllg
these organs to increase the proportion of their secretion in I;L 118
blood, correspondingly raise the blood-pressure, hasten metabol-

ism, ete. . : -
That the blood-plasma contains the adrenal active prin

ciple is shown by considerable experimental evidenc.e. : ,
In the first place, it is evident that as prevlolusllyj shown,
the adrenal secretion as the constituent of the olxxd_lzmg sub-
stance circulates in all parts of the body. Th%s is demon-
strated by the additional fact that it is found in shedlblo(?d
in combination with other constituents of the plasma, t.e., 1
ﬁbrmdamgee, as we have seen, found that very llittle was known
as to the true nature of the albuminous constljment 0"_[’ hgemo-
globin, that to which I traced the adrenal secret?on. He icate?
however, that “the most interesting ,observatlons on ti (;3 'a;
huminous products of the decomposition ?f ozjzfj\.mmogho lnd
were published nearly forty years ago by.Kuhne, 32 who showe
that “when €0, is passed through solutions of pure oxyhemo-

182 Kithrie: “Lehrbuch,’” 8. 206, 207, 1368.
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globin a flocculent precipitate is thrown down which does not
possess, as had been erroneously asserted by A, Schmidt, fibrino-
plastic properties.”
In the light of recent experimental work, however, Kiihne’s
observation is subject to a different interpretation. M. Ar-
thus'*® refers to the blood coagulation as follows: “We know
that the conversion of fibrinogen into fibrin, the fundamental
phenomenon of coagulation in the blood, is caused by the ac-
tion of a diastatic agent, fibrin ferment, thrombine, or plas-
mase, produced by the leucocytes in the blood withdrawn from
the vessels.” In the first volume I advanced the view that the
body which converted fibrinogen into fibrin exfra corpore was
in reality the oxidizing substance and that leucocytes absorbed
some of the latter to carry on their own functions. Now Abelous
and Biarnes'® found that “dilution and a current of carbon
dioxide precipitate the ozidizing substance”® from saline solu-
tions of fibrin. This conclusion was based on the fact that when
a filtered and very active solution of fibrin containing ten per
cent. of sodium chloride is diluted with distilled water to seven
or eight times its volume, a current of CO, passed through it
causes the formation of a precipitate. “This precipitate,” say
these investigators, “treated directly with tincture of guaiac be-
Pomes intensely blue. Conversely, the liquid from which it was
separated remains absolutely inactive.” Now, Kiihne, as
Gamgee says, asserted that the precipitate thrown down by
passing. CO, through solutions of pure oxyhamoglobin did not
possess fibrinoplastic properties. He found also, according to
Gamgee, that this precipitate “does not behave as a globulin”
and that “it forms long, colorless fibers” resembling connective
tissue. It seems plain that his precipitate was simply fibrin.
As such it had obviously lost its fibrinoplastic properties and
become a compound of fibrinogen and oxidizing substance.

All this shows that Schmidt was partly right when he con-
cluded that the precipitate in question had fibrin-forming prop-
erties. But it proves, moreover: (1) that since fibrin is ob-
tainable from blood drawn from any portion of the body, the
oxidizing substance, which turns blue when treated to guaiac,

* The italics are Abelous and Biarnds’s own.—S.
153 M. Arthus: Jour. de physiol. et de path. gén., vol. iii, p. 807, 1901
13 Abelous and Biarngs: Arch. de Physiol,, T. x, p. 665, 1
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also circulates in all parts of the body, an(ll_ (2) th#;?:;gﬁ
adrenal secretion is a constituent of the oxidizing subs
alates likewise in all tissues. %
Clrcuﬁ:ﬁl:lsecond place, there -is no legl‘tlr.natle)gril)u::il11 ch:::
doubt that, as I have already p(a.mted out, it 15 t e z'u r:ocesshc :
cretion in the plasma which carries on all respilatt?r)] pt s
When the secretion leaves th(.: adrenals t.u.re‘ac;h Itt, o
cava by way of the suprarenal veins, some of %t ,d.tn:::;ts o
remain in the plasma. Thus Dreyer, \‘\'hose Q]p_u‘m f;.()ked .
been referred to, obtained elfet':ts gimilar to 1. u.zmo?-(,‘nal )
adrenal extracts with blood demeﬂ from the ‘hlé])l‘{ll:L s n.mb"
and which had been defibrinated and then filtere ‘t i m.T‘d i
lin. Biedl used blood which had 1;0(;11 .'Eothtd;ill:'ul:;tzctmm
e viood and he specifies that it acted as © sl
‘::JDLT: 1tzlﬂﬂe b,lood—a fact which let.l him. to conclude t&atqt‘E:
“active substance” was “glso contained 1n th.ei?rm)r;‘formcd
experiments of Battelli refenir.edﬁtq f}ﬁ:t \;ir?n.;;?l 1adrenahn'
i : nd it was in this Huic : 1d 5,
:r\;thlzl: BI;?L?'Z’! 1Esed serum from the adrenal vein, B‘at_ttilh ax:lﬂ\:t;i
serum from the general circulation:a fact - which 1ndic
i oad distribution of the secretion. : gex
Wldeéll‘)ll;:’zditdis a constituent of the plasma which appr&pna‘;:
the adrenal secretion is further shovyn by the fac’E thgt' fl-lilfnce
portion of blood-cells in the circu}atmg bi{)ca]“(:;:s;io;anl?nd o
<viratory exchanges. Pembrey an ' .
?ﬁi:::zﬁneﬂ the sarfe in rabbits depri\'e_d b'y hleedyng c;tf 0?}(13;3
half of their blood-corpuscles. As the liquid Pom{.)]:- 8
blood is restored at the expense of the lyn_lph Cl}rt?;lf a 1; e’ttén_
proportion of red corpuscles was reduced one:.m ] e
kofer and Voit'*® have also shown that cases of ;-1:;1}) Ll ‘:1110eﬂ h;
in which, therefore, the red corpuscles were great .\-. r(.; 1C,a 3
number, absorbed as much oxygen and exf-reted as mm; o
dioxide as healthy men upon a gimilar diet and at re; .1 ]t;nﬁr
gestive in this connection is that this Correslaf)nnls] T\ ;t:hen e
and Henriques’s previously mentioned ob'servatlon tl:.l v .
the arteries given off by the aorta were hgated-, th..e~1eg11”, ;me;l
exchanges were sometimes inereased, and that it was only

1. xv, p. 449, 1894,
4 Gurber: Jour. of ‘Ppyslol.. Vo :
1:];2?::;%1%? and Voit: Zeit. L. Biol., Bd. v, 8. 319, 1869
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the inferior vena cava (the sole pathway for the adrenal secre-
tion) was also obstructed that they dropped to a minimum.
This plainly shows that it is the adrenal secretion which sustains
the respiratory process.

Finally, it is evident that all this refers to the free, 1.e.,
albuminous portion of the hamoglobin, for we have already seen
that when the guaiac test was applied to a solution in which
the contents of the red cells, including the iron-laden haematin,
had been voided, a muddy-red color appeared instead of the
typical blue.

These three cardinal facts being established, the presence
of the active principle of the adrenals in the blood-plasma of
the entire organism asserts itself, since the heat and solubility
tests correspond with the color test (the guaiac blue) at every
stage of organic life, i.e., from plant to man,

“We know,” write Abelous and Biarnés, ™ “that heat enables
us to separate two substances from sodium chloride and other
neutral salt solutions of fibrin; one substance is precipitated
between 56° and 58° (. and another is only precipitated above
T0°.” The nature of the first precipitate is well shown in the
following sentence of Schifer’s,"* concerning blood-coagula-
tion: “A temperature of 56° C. prevents coagulation by pre-
cipitating the fibrinogen upon which the coagulation depends.”
Abelous and Biarnés refer to this bqdy as “remaining inactive
with guaiac,” while the “fluid from which the precipitate had
been separated markedly oxidized guaiaconic acid.” i.., gave
the blue reaction. “This experiment shows,” add the authors,
“that in saline macerations of fibrin, the ozidizing agent was
not the globulin precipitating at 58°, but the globulin pre-
cipitating above 70°.” What they mean by the latter is ex-
plained in the same paper by the statement that “the tempera-
ture of 100° C. causes organs [lungs, spleen, ete., and.the fibrin]

to lose the property of coloring blue the tincture of guaiae,
while a temperature of 50° 0 60°
ing property,”

does not abolish this oxidiz-

Now, wherever the oxidizing ferment has been referred to
in its relations to temperature so far, we have seen that the

A% Ahe_[mls and Biarnds: Loc, cif., p. 667,
138 Schéfer: “T. B. of Physiel.,"” vol, i, p. 146, 1898,
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: reac fore its ac-
iling point (100° C.) at least had to be reached hdurg.uxﬂ ;
- i the case W 1e
h'o't ; 1‘1 destroyed. This was found to be the case \;1 :\ :
Dy : i 3 = calix ' allusks by
L 'idi);inu substance of batrachians by Phisalix; of 11'101 l‘\l .mﬂ
(});L i anl:i Portier; of crustaceans by Abelous and Biarnés, @
3 7 25 mis instance,
j? lants by Bertrand. The last named chemist, for instance,
of pla :
states that the plant fe :
of the bodies upon which 1t acts, |
! ' laccase, or in the a
iled solution of laccase, or 1n A5
o 301} identity as a catalytic] it produces no coloration.
affirming its identity as a cataly i
. \ sight of the fact that laccase 1s an
We must not, however, lose sight o e f i
active principle, and that it is this principle alone w t_. o
[ il ] 4 3
withstand temperatures at least up to the boiling ]lmu] e
: sle doubtless exists in the mollusks studied by €
1 and then 90° were applied
R R R A
ir oxidizing activity only

rment laccase “provokes direct oxidation
* but he also says that “with a
ysence of oxygen [thus

game princ s
and Portier, since “50° and 60°C.
in turn to the fluids tested, and the :
i - 3 ]¢.A
ceased when they had been boiled some minutes
A similar resistance to the action of Ihcat et
adrenal extract. Indeed, it was believed at first tha E‘.\LI e
B o - its physiological activity, but Moore
i - destroy its physiological 2 : : |
ing could not destro) ) e L
sh%wed that it ceased to act when the boiling was cun]tmned] |
s | y LoarTvp v
) als per se, as observed Dby
four s. Bven the adrenals per se,
three or four hours. ‘ Frmlig
i, Wi onger, after having been boiled, ylelc i
Cybulski, will no longer, after having

is shown by

ive extract. Ntk s
4 That the active principle of the blood’s oxidase and that of

is f strated by the fact
the adrenals are identical is further demonstrated by the
that their solubilities likewise correspond. BT

While Gamgee'* states that haeemoglobin, which, as

* e i , 5 o 4 P 1 o l
xists “in colored blood-corpuscles in tl.le tmn”
combinations with some other mmstltu(rm,l
e aleohol, chloroform, benzol, ether anc
4t found that the expressed
al-

oxyhemoglobin, e
of loose or unstable
is insoluble in absolut
anic solvents, Vulpiar
other organic solvents, pia kel
juice of the adrenals was also insoluble in org: eliiodind
’ he extraets
cohol. ether, benzene, etc., and that this dpp]u;l to i
’ : jert4? : extract as be-

i 142 glao refers to the
o other gland. Gautier % -+
e ? ether and chloroform. Gamgee 1n

ing i v ohol
ing insoluble 1n alcohol, e B

i i these agents.
cludes carbon disulphide among these age

1% Moore: Jour. of Physiol., vol. xvii, p. xiv, 1894-95.

it i i 29, 1856.
::l: g?lll];r%;:" ’(“-T”r.rcllo l’pAr.-:ui. de sei. qs__\'_P:;g“lrs,. Sept. 29,
142 Gautier: *‘Chimie biologique,” p. 355, 1892
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that the active principle of the adrenals is insoluble in ether,
chloroform, amyl alcohol and carbon disulphide.

The constituent of hzemoglobin which ¢
tated from its solutions ig evidently
minous portion (94 per cent. of h
per cent. being hematin), since it i
as is laccase from its solutions, as s
the e

an thus be precipi-
contained in its albu-
@&moglobin, the remaining 6
8 also precipitated by aleohol
tated by Bertrand, and from
xtract of gills and palps of mollusks, which contain no
coloring matter, gs observed by Pi¢

1éri and Portier. Alcohol
Precipitated the active substance from fibrin extract—{ree from

h@matin, of course—in solution, as stated by Abelous and
Biarnés. Now, adrenalin, which, as pointed out by Battelli,
18 widespread throughout the plasma, is precipitated by the
same reagents. Takamine, its discoverer, found that it was in-
soluble in alcohol, ether and chloroform.

Conversely, adrenal extracts were found very soluble in
water, by Vulpian, and the hy.

aline droplets or granules of se-
cretion derived from the

adrenals likewise by Manasse.14*
Bertrand found the laccase of plants very soluble in water; the
same property belonged to the oxidizing bodies in the crusta-

ceans studied by Abelous and Biarnés.

Finally, adrenalin,
though ve

ry slightly soluble in cold water, is soluble in warm
water, and readily so at the temperature of the blood-stream.

The correspondence hetween the chemical properties of ad-
renal extracts, adrenalin and other adrenal extracti ves with those
of the active principles of the oxidizing substance or oxidases
wherever found thus shows that a ferment of which the active
principle of the adrenal secretion 13 a type is the actie agent in
the ozygenation processes of all plants and animals,

Coxcruning BE).r_mlcs.—l’emhrey,‘“
lished work already referred to, clearly defines the two antagon-
istic views as to the nature of the respiratory process as follows:
(1) “The gaseous exchange between the blood and the alveolar
air is due to the relative partial pressure of the gases in the
blood and alveolar air, and can be explained accordin g to physi-
cal and' chemical laws;” (2) “the gaseous exchange takes place

—_—

in the recently pub-

4% Manasse: Log. cit,
14 Pembrey; - Loc. ¢it., p. 543,
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in opposition to the known physical and vhemicui_!aw‘s, 5582
;.nspseial nature, a vital process akin '10 the Secl‘tjt‘l-?lll' d,z i
cretion of glands.” As interpreted from thc,.L_\l (ln:icw o
lugions submitted in the present w‘uri{, t_hu bt‘(.U.U.E R
i other aspect :—we are not dealing with processes \\h‘:ch
?:2;; ii’la_y stand in opposili()n‘to known }»]1._\".4‘i«'all dtl]l:ll cjlrLelil:iaLl
laws, but with processes 111]1 which the relative par pres
s does not enter al all. | !
of ga;e:cg::ﬁng to this interpretation, it lb hec-ztpsu l'ch‘c (] 11311;211
doctrine is a misapplication of the lzllt‘\isil(-n]ld;]:u(]}:tz ;(,ztlli;;ﬁ) (faﬂ
referred to that its sponsors even a 1§ ate dz S L" i
pe.  “So great is the want of agrecmem. and 11.ren‘u] ey
f; ?f:rzsults otiaillt*d by different 0}]1jer\':;r; I\I\I:It)ﬁlxt?;lu)::”t:\:zar:
nometer,” writes Pembrey, an able anc AR
fiht;t the suspicion arises th;lt ithere ari I::l\r:el:o?fn :311;11(1 i, 1:1
8”7 The chief of these, as oot
f'zguifct)ﬁlff the oxygen of the blood during i]t; Fdﬁgi‘?ii‘:}l{) ::;llli
through the il]S'[I'UmC"I[l)t. ]Indu(:i; C::f;; E :I;(rl mpi(i it
“through which,” says Pembrey, “a cons gt whie s
aintained,” the results were such as to s s
g(t);::adal}:seor];tlinn of o?x"}'gen in these eaBgs F-ould not ;Jt CL;}]J{I{IJEES‘S
by diffusion.” Haldane and Lorrain bn‘uth Iltft-l(?ll \ BN
these results, but in their experiments, “the plf;:uu 0 g
in the arterial blood [was) higher in every case. Sl gt o
In the first volume, I pointed out that it was t‘n? ~:§ iz
of the adrenals which took up the oxygen of Th‘e ;nr that(th{S
it to the tissues. We have seen in the present Ch«lli ter S
conclusion was warranted. I may add that ‘at e\-e‘r:j(f] 8 e]p : mdh;g
researches an earnest effort was made to hm.l evi e:.ue i:mnml
to weaken this conception and that not. a sn_lgle-oxpx;;;'] e
fact was found which did not harmn.mze \.mh it. ‘ti{,; i
diffusion doctrine has totally failed in this COI}Tlec ey
among its defenders, we have -seen. In.cnmparlilamﬁ]‘ 1 .Stands
doctrine at least, therefore, the following conclusior
va?h-e physiological function of the internal sm;(‘tlm.:‘ (:5: i;:i
adrenals is loosely to combine with the ozygen of the ai

* The italics are my own.—S. e
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pulmonary alveoli and to endow the blood with ils oxygenizing
properties.

ADRENOXIDASE.—As the term “oxyhemoglobin™ includes
the haematin of the hemoglobin molecule as well as its albumin-
ous constituent (the oxidizing substance or oxygenized adrenal
secretion), it cannot be used to denote the latter, which alone
carries on all oxygenation processes. Nor is the term “oxidiz-
ing substance” applicable, since it refers to any agent capable
of oxidizing. Hereafter, therefore, I will call this body
f‘admnoxidme,” a term which embodies four salient features:
its origin, the adrenals; its general distribution as suggested by
“oxidase;” the identity of its active principle not only as a
ferment, likewise suggested by “oxidase,” but also as a catalytic,
a property common to all oxidases.

CHAPTER XIV.

THE ADRENAL ACTIVE PRINCIPLE AS THE FERMENT
OF FERMENTS.

ADRENOXIDASE AS A CONSTITUENT OF ENTEROKINASE
AND OF TRYPSIN.

Notwithstanding the considerable work hestowed upon the
pancreatic and other intestinal ferments, their nature has re-
mained obscure. Moore,! for instance, writes: “Practically
nothing is known of the enzymes of the small intestine save
their action on foodstuffs, none of them have been obtained
in even approximately pure condition, and the fact that they
are enzymes Tests on the observation (1) that the action is de-
stroyed by boiling and (2) that it takes place under antiseptic
conditions.” As the oxidizing ferments alone resist heat
up to the boiling point; and as Schoenhein? found oxidases in
all secretions, the likelihood that the adrenoxidase plays an im-
portant part in intestinal digestion is very great, especially in
view of the fact that all secretions obtain their fluids from the
blood. This is further emphasized by the facts that the active
principle of adrenoxidase is a catalytie, as we have seen, and
that the ferments are known to possess this property. Thus,
Moore, after defining the meaning of catalysis, states that “fer-
ment actions are such catalytic reactions.”

A zymogen or mother-substance, as is well known, is itself
inactive. “The enzymes of the pancreatic secretion are de-
rived from the granules in the cells,” says Howell,* “but other

" facts show that the granules do mot contain the enzymes as

such, but a preparatory material or mother substance to which
the name zymogen (enzyme-maker) has been given.” Stewart,*
moreover, states that the “fresh pancreas is devoid of trypsin,”
but that “it contains a substance which can readily be changed
into trypsin; and this substance is soluble in glycerine, for the

1 Moore: Schifer’s “T. B. of Physiol.,” vol. i, p. 341, 1898. ®
2 Sohoenbein: Jour. f. prakt. Chemie, Bd. Ixxxix, 18363,
3 Howell: “Amer. T. B. of Physiol.,,” vol. i, second edition, p. 235, 1900.
4 Stewart: ‘‘Manual of Physiol.,,” fourth edition, p. 324, 1900, 51
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