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ing), and baderiolytic (bacteria-dissolving) substances, opson­
ms and agglutmms, and grouping tbem under the term "bacte­
notropw substances," the lecturer referred to them as tbe nat­
ural immunizing constituents of the body. He had found 
moreover, that when a given virus was injected into the blood' 
these bacterioüopic substances .increased in amounts, in propor'. 
t10n, to a certam extent, w1th the quantity administered. 

. Three years ago, in an address before the Cbelsea Clínica] 
Soc1ety of London, Sir A. E. Wrigbt222 stated that while their 
origin in the body was unknown, "all the protective- substances 
wh1ch were involved in the cure of disease were to be regarded 
as produced. by mternal secretion." Alluding to various disor­
~ers, mcludmg .tuberculosis, in which "tbe blood was deficient 
m protechve substances," he held that if they [path~logists 
I presume] "knew the laws by which such substances were pro'. 
duced," we. could "call forth a production of those substances" 
m the pah~nt. In ali of sorne thirty cases-boils, acne and 
sycos1s-wl11ch he had treated by inoculations "there had not 
been one _of them in which tbere had not been ~roduced enough 
of that mternal secretion to enable the body to kili off the 
Slaphylococcus," while "patients with tuberculosis recovered if 
they produced .enough of the interna! secretion to render their 
bod1es unmhabitable by the tubercle bacillus." He held • 

th t w t b , more 
º.ver, a l s ould be recognized tbat chronic or local infec-
hon was a .symptom of defective interna! secretions, and that 
those secrebons could be elaborated in the body when there was 
yo~tb, s'.renglb ªnd health, by the application of the appro­
pnate shmulus given in proper quantities." 

Now, a year earlier, I had pointed out in the Jirst volume 
of tbe present work"' and elswhere ,,. that th bl d' . · · b · , e oo s 1mmu-
ruzmg odies"' were the interna! secretions of the ductless 
glands and formulated the principie that "the powér of the 
orgamsm :º antagomze the constitutional effects of pathogenic 
germs, the1r _toxms and other poisons, is directly proportionate 
to. the functional efficiency of the adrenal system " the latler 
bemg composed of the thyroid gland, the anterior ~ituitary and 
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the adrenals. I ]aid stress, at the time, on the fact that'" "ali 
forms of vaccination endow the inoculated subject with en­
banced activity of the adrenal systetn, and, therefore, of ali 
structures which take part in the defense of the body" and 
ascribed the immunizing influence of Pasteur's method against 
hydrophobia, vaccination against small-pox, the effects of Coley's 
mixture of erysipelas and bacillus prodigiosus toxins in sar­
coma, Koch's tuberculin, etc., to this process. I repeatedly 
emphasized the fact that the cure of disease sbould be con­
sidered as produced by interna! secretions, tbat bacteria could 
not live where the immunizing substances were present in snffi­
cient quantity, etc. That Dr. Wright's researches bave con­

firmed my conclusions is self-evident. 
That he should be nnable, however, to point to the source 

or identity of the immunizing bodies is but normal. Else­
where227 I had occasion to write: "Pathologists will continue 
to work in the dark, as they have now been doing severa! years, 
until they realíze that the very few substances, to which various 
names have been given: Buchner's alexins, Ehrlich's comple­
ment, Metchnikoff's cytase, Ehrlich's intermediary body or 
amboceptor, Bordet's sensitized substance, etc., are interna! 
secretions in the true sense of the word: i.e., products of duct­
less glands." To this series, as shown in the preceding section, 

"opsonin" is also to be added. 
What is, under these conditions, the nature of the immu­

nizing substances that appeár in the blood under the influence 

of toxins? 
In the light of the evidence .previously adduced, when a 

poison or toxin appears in the blood, a fraction of the poison 
will reach the pituitary body (with the plasma or with the 
leucocytes) and, if the dose be not excessive, it will excite the 
test-organ and provoke a protective reaction in the body at 
large. This reaction being produced through the adrenals, the 
Jirst substance to appear in the blood is of course adrenoxidase. 
As this entails increased oxygenation of all organs, their secre­
tory and formative activity is augmented; as a result of this, 
the ¡iancreas produces more trypsinogen. The leucocytogenic 

220 Cf. vol. i, p. 765 et seq., In tbe ftrst_ tbree editions. 
2ZI Sajous: Monthly Cyclo. of Pract. Med., Apr,, 1904. 
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organs create more leucocytcs-mainly neutrophiles and eosino­
plules. This double. leucocytosis was noted by Muir,"' who 
remarked, as a result of · his observations, lhat "whcther thev 
act as direct phagocytes or indirectly, the cosinophilcs evident!;, 
play au unportant part in the defense of the body." As I 
rnterpret the role of these cells: they migrate from the iodine 
reserves (the bone-marrow) to füe thyroid and parathyroid 
glands, to hasten the formation of the sensitizing secretion of 
these glands. This secretion being taken up by thc red cor­
puscles In the lungs, the blood-plasma rcccives the first of its 
u· . . " b nnmumz_I~g su stances, viz., adrenoxidr,se, bound up with 
the sens1trzmg thyro-parathyroid secretion. N'ow this identical 
eombination is a prominent factor in ali the exp~rimental work 
recorded by pathologists, as the following cursory review of this 
researeh will show. 

Adrenoxidase plus sensitizing substance. Adrenoxidase as 
we have repeatedly seen,. is only destroyed at 100º C., while 't1ic 
second substance, opsonin, is, according to Wrigbt and Ro-s 
destroyed at from 60º to 65° C. Now, Metclmikoff,"' as pre'. 
v10usly statcd, ,~efers to the presence of the thermostable 100º C'. 
:,ubst~nce_ as c1rculating in the blood-plasma" as Pfeiffer's 
specific 1mmune body." On the o\her hand, the latter, wh'ch 

has also been termcd "amboceptor" by El1rl,·c11 "s bst ·b·¡· , u anee $en-
SI I isatrice" by Bordet, "copula" by )Ietchnikoff "J " 
b M"II . t . , cesmon 
Y u e1, e c., 1s destroyed at 65º C. This paradoxical faet 

finds an explanation in the presence of two substances adrenoxi­
clase and the sensitizing substance, the more rcadil~ observed 
phcnom~na being carried on by the la!te,· because of its 
destrucbon at the lower temperature. 

Still, if this be true, both these bodies should oriaina(e 
frot~ the red corpuscles: Metchnikoff clearly differcntiat:s thc 
100 thcrmostable substance as a eonstibient of ti 1 f ¡ 1c p asma 
rom ot ier substanccs, referred to below, which origina te from 

!eucocytes. More clearly specified in this particular l1o~·ever 
IS' the source of the sensitizing substance or imm;mc body: 
'1 lule Borde! and von Dun•em"º hcld that ti d 1· o , 1e re corpusc es 

: ~ulr: Glasgow Med, Jour., Jan .. 1905_ 
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excited the production of this substance, Nolf"' .showed that it 
was a product of these cells. '.l'he role of this substance is evi­
dently that ascribed by myself to the thyro-parathyroid sccre­
tion and by \Yright to the "opsonin," íor, as stated by \\'asser­
mann,"' aceording to Borde!, "the substance sensibilisatrice 
plays the rille of mordant. It makes the blood-cells [ and also 
bacteria, toxins, wastes, detritus, etc., I sbould add] vulnerable 
to the alexin, so that tlic latter can attack the cells and dissolve 

them." 
This brings us to the next stage of the defensive process :­
Phagocytosis, carried on by the intracellular digestive triad, 

trypsin. A multitude of neutrophiles are now present in the 
circulation ready to ingest and digest the sensitized bacteria, 
toxins, cells, wastes, etc.-Metchnikoff's pbagocytes. We have 
seen repeatedly that they contain what I have termed the "dige~­
tive triad," viz., trypsinogen, nuclein, and adrenoxidase, which, 
combined, constitute the ferment trypsin. Cbarrin and Leva­
diti 233 von Zaremba'" and others have demonstrated the 

' digestive activity of pancreatic juice on bacteria and toxins; 
Metchnikoff, Arthus, Mouton"' and others found trypsin in 
leucocytes. Moreover, the labors of Bordet, Metchnikoff, Ehr­
lich and Morgenroth have dernonstrated that the destruction 
of bacteria, etc., was due to the presence in the phagocyte of a 
digestive substance. "'l'his substance, a sort of digestive fer­
ment," WTites M. Labbé,236 "attacks and destroys the cclls and 
bacteria that are sensitive to its action; thanks to it, patho­
genic e]ements are destroyed within the leucocytes." As is 
well known, the efficiency of phagocytic protection is proportion­
ate with the relative number and activity ol the phagocytes 
prescnt, and ií these 'Cells increase promptly in the blood, they 
soon dispose of the bacteria; conversely, if the !alter are too 
numerous, or too virulent, the phagocytes are ovcrwl1elmed, 
partly by bacteria] toxins, and general infection occurs. Phago­
cytes, therefore, owing to the digestive triad they contain, play 
a leading par! in the defense of the body, in accord with Metcl1-

nikofl"s doctrine. 

z:n Nolf: Ann. de l'Inst. Pasteur, vol. xiv, pp. 297, 492, 1900. 
m Wassermann: "Immune Sera.'' Transl. by Bolduan, p. 5, 190.f. 
m Charrin and Levaditl: Semalne méd., Mar. 22, 1899. 
2u von Zaremba: Arch!v f. Verdauungskrankhelten, Bd. vi, S. 403, 1900, = Mo\1ton: Ann. de l'Inst. Pasteur, T. xvl, p. 457, 1902, 
• M. Labbé: '·Le Sang," p. 44, Paris, 1902. 
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'l'hc third stage of the auto-protective process is now in 
order; the appearance in the blood of :-

The digestive triad as the bacteriolytic constituent of the 
plasma. \\'hile Pfeiffer, Fodor, Nuttall and others found that 
the blood-plasma posscssed bactericida! properties, Buchner and 
IIankin isolated !he active substance, and termed it "alexin." 
As stated above, Ibis is the trypsic body, or digestive triad which 
destroys bacteria within the phagocytes. 'rhe experimental 
demonstration by Borde!, Mctchnikoff and others that the 
phagocytic alexin was a trypic ferment is íurther sustained 
by Buchner's own labors (1899), which showcd that there existed 
a clase connection between the l.:mcocytes and !he presence of 
alexins in the plasma. Buchner showed, rnoreover, that alexias 
were derired frorn leucocytes, a conclusion sustained by the 
investigations of Bail, Schattcnfroh and othrrs, and now gener­
ally accepted. As to the manner in which alcxins leave the leu­
cocytes, Metchnikoff and Gengou l,ave held that they wcrc lib­
erated by breaking up of the cell. 1\'e have scen, howevcr, 
that this view car, no longer hold. Indeed, Buchner showed 
that they were secreted by !he celJs, a conclusion sustained by 
Ehrlich's investigations and !hose of other observers. On the 
whole, it is evident that while leucocytes use their intracellu­
lar !rypsin to digest !he bacteria they ingest, and, as I have 
pointed out, convert them into nutrient granules which they 
carry to ali tissue-cells; they can likewise secrete their digestive 
triad or trypsin with their granulations, into the plasma, thus 
endowing the latter with its bactericida] property. The inter­
relations of lhcse various subslances in the blood wil! be reíerred 
to in thc next chapter. 

From start to finish, thcrefore, it becomcs possible to 
account íor the auto-proteclive or "immunizing'' proccss in dis­
ease by meaos of substances derived from !he ductless glands: 
adrenoxidase, the thyro-parathyroid ,ecrction, and the pancreatic 
interna! secretion. '" E1•en !he phagocytes which utilize the 
latter are ductless glands, since they also secrete their bacterio­
lytic substance in the blood. Moreover, one salient fact has 
asserted itself, viz., that the intra-phagocytic and plasmatic bac­
tericida! and antitoxic triad is the identical one which, as I 

m Cf. thls vol., p. 85'. 
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ha pointed ~ut íulfills the cardinal function in the vital 
P~ with the 'adrenal active principie as !he ~hief factor. 
Here, again, the paramount influence of this prmc1ple prevails, 
since it is to its identity as the ferment of the bactericrdal f~r­
ment, i.e., as a catalytic, that it can protect the body whose hfe 
it serves to initiate and sustain. . 

W righ l's subdi vision of the ''bacteriotr~pic substances''. 1:1to 
bactericida! and bacteriolylic bodies, opsonms and agglutmms, 
may be reduced to three, under these conditio~s, since a patho­
genic organism is necessarily killed by the trypsm whelher mfüe 
phagocyte or in the blood-stream, as they are in !he mtestmal 
canal, viz., the digestive triad, lrypsin, the thyro-parathyro1d 
=retion opsonin, and agglutinin. 
- ' t·t " 1 We are left however with an unknown quan I Y: agg u-
ti. · " What 'are the 'nature and mode of aclion-both nm. 
unknown-of this substance? . . 

As interpreted írorn my standpoint, agglutinabon 1s the 
initial phenornenon of bacteriolysis, and !s also caused by the 
thyro-parathyroid secretion. It is a comc'.dent phenomenon 
o! or succceds the sensitization of pathogemc orgamsms or of 
m:y substance to be dissolved by the digestive triad in the 
plasma. CI urnping and digestion of the red corpuscles-hremo­
lvsis-are due to the same íactors, these cells sharing the fate 
~f the bacteria when the digcslive activity of the plasma bccornes 
excessive. 
· The ]andmarks of !he thyro-parathyroid secretion are 
readily·traced in the experimental his'.ory of agglu'.inin. Thus 
the ternperature at which tlie latter 1s destroyed 1s the same. 
Wasserrnann,"' for instance, writcs: "The agglutinins are 
fairly resistant subslances which withstand heat to 6_0º C., _and 
lose their power only on heating to 65º C. It IS po~s1ble, 
therefore to make a serurn hremolytically inactive by heatn,g to 
55° C., ~nd slill preserve its agglutinating power." H is not 
to adrenoxidase alone that it is due. since !he latter 1s. onl_y 
destroycd at 100º C.; nor can it be the cligestive triad wh1ch is 
deslroi·ed at 55-56º C. On the other hand, 60º to 65º cor­
responds ,vith op;onin, which, as we have seen, is the parathyro1_d 
secretion. Its intirnate functional relationship with adrenox1-

• wassermann: ·Loe. cit., p. 36. 
2-20 
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dase is also suggested by the fact that Baumgarten239 was led 
experimentally to conclude that agglutinin and Ebrlicb's com­
plement ( adrenoxidase) were identical, while Bordet and von 
Dungern held that hairnolysins might originate from the red 
corpuscles. Again, we have seen that it was in tbe lungs that 
the thyro-parathyroid secretion was taken by . the plasma and 
red co:puscles: Dcutsch found that thc lungs of non-iinmun­
ized guinea-pigs were the only organs wbich exceeded in agglu­
tinating activity that of lhe blood-plasma, and therefore of ali 
other body fluids. 

The prcsence of . agglutinin in plants suggests the actiYe 
agent in the process. Ricin, obtained from the castor-bean is 

' very active in this particular, as are abrin, the phallin of mush-
rooms, and other plant albumoses. Ali plants containing more 
or less iodine, oxidases, and nuclein, as we have seen, the con­
ditions therein _ are such as to permit the elaboration of an 
iodine-ferment ( which may be very powerful, as in the plants 
mentioned) very similar, in its chemical properties, with those 
of tbe th)'J'o-parathyroid secretion. This involves the conclu­
sion, however, that iodine (the main active agent of the secre­
tion and of tbe vegetable componnd corresponding .yith it) 
should like ricin, abrin, etc., pr9duce hmmolysis: "Iodine," 
writes . C~shny,"0 "is said to dissolve the red blood-corpuscles 
when it 1s brought in contact witb tbem outside the body, and 
to forra a combination with hmmoglobin." The corpuscles 
themselves and the plasma in which they bathe affordirr~ the 
other constituents for the formation of an iodine ferment the 
effect is the same as if an energetic blood hmmolysin had 'been 
used. Exceplion has been taken to Ehrlich's suggestion that the 
agglutinin of plant albumoses (phallin, ricin and abrin) was 
tbe same substance as hmmolysin; his view is perfectly war­
ranted, however, since, as stated above, plants contain not only 
the 1?dme fürm~nt, but also trypsin, etc., to follow up agglu­
tmat10n mth chgestion, i.e.,_ hmmolysis. Indeed, Baumgarten 
found that parhal hmmolys1s of the red corpuscles occurred 
after they had been agglutinated with ricin and abrin when the 
mixture was energctically shaken. 

:: Baumg~rt~p: Berl. klin. Woch., Bd. xxxv!!I, s. 1240, 1901. 
Cusbny • Pharmacol. and Therap." thlrd editlon, p. 519, 1899. 
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That agglutination is a precursor of hmmolysis is a recog­
nized fact. Thus, Bordet"' found that "agglutination of the 
red corpuscles occurs previous to their solution," tbat "the sol­
vent power of the specific hmmolysins depended on the combined 
action of two constituents of the specific serum," and, moreover, 
that "when the fresb hmmolytic serum was warmed for balf an 
hour at 55º C., it lost its power."* 'l'hat both the amboceptor 
(adrenoxiclase) and the complement (the <ligestive triad) are 
necessary for the prnduction of hmmolysis has in fact been clem­
onstratecl by Ehrlich and Morgenroth.242 Ali the more recent 
investigations have not only served to confirm these funda­
mental featurcs of the problem, but they have sustaincd Ehr­
lich's view that hmmolysis is a fermentation process analogous 
to digeslion. This applies as well to bacl.eriolysis, as is well 
known. Agglutinin stands out prominently as an indcpendent 
substance in this connection, since it does not itself immunize. 
Durham"' found that the presence of large quantities of agglu­
t inins in the blood of animals did not prevent death from infec­
tion. It is plain, therefore, that agglutination is but an initial 

phenomenon of the immunizing process. 
The identity of agglutinin as tbe thyro-parathyroid secre­

tion thus asserts itself in various ways. The two bodies cor­
respond: as to the temperature at whicb their action ccases, 
60º to 65º C.; their source in the blood-stream, the lungs; the 
identity of their main active agent, iodine; their mode of dis­
tribution, the red corpuscles; and finally, their sensitizing prop­
erty. Having sbown in the preceding section that opsonin was 
also the thyro-parathyroid secretion, it is plain that opsonin and 
agglutinin likewise represen! the one substance. 

Returning to Wright's subdivision of the "bacteriotropic 
substances" of the blood into four bodies, it has becomc evi­
dent that we need only take two into account, viz., the thyro­
parathyroid secretion ( opsonin, agglutinin, substsnce sensibili­
satrice) and lhe digestive triad (trypsin, cytase, alexin, com-

• The experimonts of severa] investigators to determine tbe part taken by 
the red corpuscles in agglutlnation and bremolysis are rendered valueless by 
the fact that, unllke Bordet, they failed to use fresh serum or exposed the latter 
or the corpuscles to contact with substances which annulled the activity o! 
thelr secretlon.-S. 

~H Bordet: Cited by Wassermann: f.,oc. cit., p. 3. = Ehrlich and Morgenroth: Berl. klin. Woch., Bd. xxxvil, S. 681, 1900. 
m Durham: Brlt. Med. Jour., Sept. 3, 1898. 
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plement, etc.). Adding thereto phagocytosis, we have the three 
active factors of the immunizing process which are brought into 
action when bacteria, í.e., their toxins or endotoxins, or any 
other poison capable of exciting the test-organ of the pituitary 
body, enters the blood-stream. 

In the first volume, over four years ago, I advanced the 
view that a poison or toxin capable of stimulating the adrenal 
center, i.e., the test-organ, protected the organism by increasing 
the proportion of immunizing substances in the blood, and tlrnt 
various diseases developed because of the deficiency of such 
subslauces. Wright's researches have demonstrated that during 
infection by certain bacteria! species, the proportion of ''bac­
teriotropic snbstances" is below normal, tbe patient's blood 
being then in what he terms the "negative phase," whilc-and 
this is the most important result of bis valuable researchcs­
by means of bacteria! vaccines, tuberculin, etc., jndiciously 
employed as to quantity and intervals between the doses, the 
imwunizing substances can be so increased il,l the blood that 
they exceed greatly the normal limitB. 'rhis raises the patient's 
defensive powers to such a degree, i.e., brings them up to the 
"positive phase," that !he invading bacteria and toxins are more 
or less promptly destroyed. 

Wright, however, found that gr~at precautions were neces­
sary. By what he terms the "opsonic index," i.e., the average 
number of bacteria taken up by each leucocyte, he is able to 
gauge the proportion of bacteriotropic substances in the blood. 
He observed also that while inoculations cause the "bacteriotropic 
pressure" to rise, the latter tends constantly to return to nor­
mal. This imposes the need of regulating carefully the inter­
vals between the doses in order to keep the bacteriotropic activ­
ity of the blood above normal-a fact which in itself imposes 
the need of frequently examining the blood. The use of large 
doses in no way tends to sustain the blood's immuni7.ing power; 
experience has shown that these are dangerous, particularly in 
the negative phase, and that they may even cause death. Again, 
Wright'" refers to what he terms another "serious aspect of 
the question" as follows: "Here is an inoculation after which 
the resisting power runs down; but after a time it rises and 

244 Wrlght: Canadlan Practltiooer and Rev., Nov., 1906. 
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the patient is re-inoculated with a large close; the resistan~e 
oes clown further, and befare he can recover anotber dose 1s 

!iven and the resistance goes clown still further. So anybody 
can inoculate with successive doses and reduce the res1stmg 

Power to anything he likes. It is quite easy by this method to 
' d 1 " reduce the resisting power of the bloo enormous y. 

In the first volume and elsewhere,'" I laid stress on the 
importance of recognizing the two phases of action to wh1ch 
\Y right refers. I wrote at the time that "the majonty of drugs, 
toxins, physiological toxalbumms, etc., st,mulated the adrenal 
system when the proportion of these agent~ m the blood d1d ~oc 
exceed a certain limit, and that when this lim,t was exceeded, ,.e., 
when the dose administered, or the amount of toxms secreted by 
bacteria, etc., was exccssive, it either inhibited ?r arrested. the 
functions of this system." Briefly, the observabons of Wr1ght 
are clearly accounted for when the functions of the. test-organ 
and the adrenals are taken into account: Each tox,n or drug 
capable of exciting the test-organ can raise its fundional activ­
ity up to a certain limit; beyond this it paralyzes !Is functwns 
whether the dose administercd be excess1ve or whether 1t be 
given in smaller doses too frequently, thus leading to cumn­
lative action. 

The result in both cases is either gradual or suelden adrenal 
insufficiency with its consequences: more or less rapid dimiuu­
tion of adrenal secretion, i.e., of adrenoxidase. This means 
that the protective or immunizing substances, which are simul­
taneously the life-sustaining constituents of the body, are quan­
titatively inadequate. The auto-protective functions always 
workin~ hand in hand with the vital processes, the general 

b 

s,anptoms of poisoning invariably include, as I have already 
p~inted out,'" those that íollow removal of the life-sustaini~g 
organs, the pitnitary and the adrenals, viz._, marked adynamia, 
hypothermia, lowered vascular pressure w1th weak an<l small 
pulse, dyspncea, cyanosis and convulsions,-the number aud v10-
lence of the symptoms depending upon the extent to wh1ch the 
functions of the test-organ are inhibited. 

In the first volumc"' I wrote: "Artificial imlÍÍÍÍnization 

= Sajous: Phila. Med. Jour., Mar. 7, ~9.03. 
~ Cf. vol. l, p. 773, in the first three ed!t1ons. 
24;1 Cf. vol. i, p. 764, in the first tbree ed1Uons. 
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rneans !he introduction not of bacteria, but of their products: 
the toxins themsclves. 'l'hese do not reproduce any more than 
thc alkaloids of plants reproduce; they act with more or less 
vigor upan the adrenal system, precisely as do these alkaloids or 

. othcr drugs. Indced, if, imtead of 'toxins' they were called as 
are the alkaloids, 'medicines,' their use would inspire no more 
fear of cornplications than do the forrner, and their true position 
in therapeutics would be accorded them." But this refers to un­
contaminated toxins. Are we sure that tuberculin, for instance, is 
always free of pathogenic, living, organisms? Karl von Ruek, 248 

who can speak authoritatively in such matters, writcs in this 
connection, after referring to the inconstancy of the rcsults 
obtaincd with tuberculin R.: "Another danger from its use was 
soon shown to exist by Trudcau,"' who found living, virulent 
tubercle bacilli in the preparation, after I had myself"º directed 
the attention of the profession to !he probability of sueh an 
occurrence." 

Again the question of technique is an importan! one. 'l'he 
safeguards urged by Prof. Wright will surely be utilized by men 
who have acquired his skill, aud insure comparative safety; bút 
when we take into account the small proportion of such men 
arnong the hundreds of thousand~ of practitioners in civilized 
countries, and the fear of the great majority of medica[ rnen and 
their paticnts that the inoculation itself may prove a source of 
disease, it becomes plain that pending at least the disappearance 
of these untoward circumstances, om armamentarium pharma­
copmim should remain our standby. 

Summarizing the evidence and conclusions bearin~ upon 
the question I have so far submitted, the following conclusions 
seem warranted :-

(1) Certain drugs, however introduced into the body. can, 
by stimulating the test-organ of the anterio1· pituitary, increase 
the bacteriolytic and antitoxic properties of the blood; (2) the 
im_mun,:zing agencies thus increased are (a) the thyro-parathy­
roid secretion, an iodine-ferment ( now known as the sensitfring 
substance, opsonin and agglutinin) which sensitizes and softens 
pathogenic organisms, prepai·ing these, and probably ali poison-

~4s Knrl von Hnck: Mrd. Record, Jnn. 20, 1!)06. 
2~0Triuleau: .Medica! N w11, Aug. 28 18!17. 
2.iO Karl von Ruck: New Orleans Med, Jour., July, 1897. 
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ous or otherwise harmful substances, broken-down cells, wastes, 
etc., for ingestion and digestion by the phagocytes; ( b) the 
phagocytes, which ingest the bacteria to digest them by means 
of their intracellular trypsin; (c) the trypsin secreted by phago­
cyies or other leucocytes into the blood-stream and which digests 
therein what bacteria, toxins, toxic wMtes and other noxious sub­
stances are not destroyed by the phagocytes. 

Concerning the poisonous effects: ( 3) drugs which are ca­
pable of stimulating the test-organ and are therefore able to en­
hance the efficiency of the immunizing substances directly or 
indirectly, differ in no way in this particular froin inoculations 
of .bacteria/ cultures, tuberculin, etc., and can only excite the 
test-organ up to a certain degree, varying more or less with each 
drug; ( 4) wh en this limit is exceeded owing to the use of exces­
sive doses or of small doses given in too rapid succession, poison­
ing occurs; (5) the earlier syniptoms of poisoning are those of 
excessive activity of the dr·ug used or of the chemical coinbina­
tions it may form in the aliinentary canal, the blood, the leuco­
cytes, the subcutaneo~ tissues, etc; (6) sooner or later, accord­
ing to the drug or poison, general symptoms appear which are 
common to ali agents. drugs, toxins, etc., capable of stimulating 
the test-organ, viz., great weakness with ~accidity of the mus­
cles, hypothermia, lowered vascular pressure, rapid and weak 
pulse, dyspn(E{l, swarthiness, cyanosis, convul ion, ( due to ac­
cumulation of toxic wastes) and coma; (7) these symptoms are 
due to diini11JUtion or cessation of tissue respiration, i.e., of gen­
eral oxygenation, the 1·es1tlt in turn of depression or cessation 
of the functions of the test-organ and of the thyro-parathyroid 
apparatus,--0wing to factors which are considered in succeed­

ing chapters. 
With Prof. Wright I fully concur when he eoutends"' that 

"we have in the power of raising the antibacterial ·power of the 
blood with respect to any invading microbe, out of all com­
parison the most valuable asset in medicine." But I hold that 
we have among the remedies that have been at our disposal 
many years, agents eminently capable of raising the bacterio­
lytic and antitoxic power of the immunizing constituents of the 
blood beyond even the Jimits required to antagonize any infec-

2&1 Wrigbt: Cited by C. P. A¡l.J'Ott: ~- y. ,Med. Jour., Dec. 1, 1906. 
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tion or any other form of toxremia. Indeed, so intense is this 
action in the case of sorne of these agents that the blood-cells 
themselves are digested (hremolysis) along with the bacteria. 
The practica! experience accumulated by clinicians during the 
many years-centuries in sorne instances-that these agents 
have been employed, and the researches of therapeutists into 
their physiological action, have given us a workíng field which 
it will take decades of steady labor upon all questions relating to 
the use of tuberculin or other bacteria! products by inocula­
tion even to approacb. We need not, therefore, deprive the 
present generation of the advantages that the magnificent ]ore 
of our profession afl'ords. Within our reach are weapons wbose 
every part is known to all and which, in power to destroy the 
greatest enemies of mankind, are second to none-provided their 
present empírica! use give way to tbeir scientific use, viz., witb 
the test-organ of the pituitary and the organs which it controls 
as the foundation of the body's auto-protective resources. Tbis 
binds indissolubly pharmacotherapeutics to the general prin­
cipie of immunity-precisely the field I opened in the first vol­
ume of this work. We must learn to bow to N ature's powers; 
had lier mode of work-the doctrine of Hippocrates-inspired 
ali researches since his time, Medicine would not only rank as 
a Science to-day, but it would exc~ed ali other sciences in per­
fection. 

As a final conclusion of this chapter, I would submit, there­
fore, that immunizing medication is the foundation of rational 
therapeutics. 

CHAPTER XVIII. 

THE INT_ERNAL SECRETIONS IN THEIR RELATIONS 
TO PHARMACODYNAMICS. 

THE PRESENT STATUS OF THERAPEUTICS. 

In a Presidential Address1 A. H. Bampton said recently 
(1907): ",,cepticism is in the air. Even in this society, if '.'1'Y 
daring member has introduced a subject bearing ou med:cal 
treatment, it has been with an apologetic air and humble mien, 
well knowing that if bis remarks had any reference to the 
utility of drugs in the treatment of disease tbey wonld be sub­
jected to good-humored bauter, and received by those sitting 
in the seat of the scornful with amused incredulity." That 
the same spirit reigns on this side of the ocean hardly needs 
to be cmphasized. B\1t few years had elapsed since Frank 
BiIJings, also in a Presidential Address,2 declared that "dru~s, 
with the exception of quinine in malaria and mercury m 
syphilis, are valueless as cures," and what has been termed 
Osler's "black, hopeless, helpless, therapeutic pessimism," is 
quite as applicable to a large proportion of the medica! men 
of our country. 'l'he present work, in fact, was begun under 
(he inflnence of a very similar state of .mind. It would be 
unfair, however, to incriminate only pharmacological knowl­
edge on this score; pathology is quite as invalid when the rela­
tions of cause to efl'ect are scrutinized. lndeed, Lewellys F. 
Barker's previously quoted estímate that "drugs of unknown 
physiological action cannot conscientiously be set to act upon 
bodily tissue in disease in which we are ignorant of deviations 
from the normal," exemplifies succinctly the dual cause of the 
rather ignominious position in which practica] medicine finds 
füelf. Tbe contents of the foregoing chapters account for 
this: thev show that functions of the first order have been 
overlooked: functions which, in pathogenesis and therapeutics, 
play the leading part, and without which these fundamental 
branches must remain inscrutable. 

1 A. H. Bampton: Leeds and West Rlding Medico•Cblrurgical Soc., Lancet, 
~~- o 11 Blllings: 54th Annual Sesslon o! the Amer, Med. Assoc., 19 3. 
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