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Or v\'(" may assumt' that wi'tain ptoiuniius di rived from the gastro-

intestinal traet, either eircuhitint;' in the liloud, or present in the

intestinal niu'josn, act so as to neutralise the local action of the

typhoid virus and bring about intestinal inununity. Finally, we

may assume that toxins derived from germs other than tv|»hoid mny

anta<Tonis(; their virus and a local immunitv l>e thus !!C(iuired.

'l\) deeidi' betw( en these hypotlieses is an im))ossilile task in our

present state of knowledge. As yet they are merely hypotheses, based,

it is true, upon experiment, but exactly the degree of importance they

possess in relation to the cases here referred to it is impossible to say.

Still they are very suggestive. The first assumption indeed explains

the process as a partial vaccination of the Peyer's glan^ls and conse-

quent immunity to a .second attack. But why should rln' glands bi-

singleil out :* Po.ssibly the action of the intestinal nuieosa in excret-

ing circulating toxins may have .something to do with tliis, the poisim

as it were being coiKtentrated upon the ernunetories, .and thus an

iMUuunit}' is confen-ed upon the intestinal glands wliili' utlnr organs

are not pi'otected.

The last two hypotheses iire ii.ts<'d upon the theory of a uuituid

antagonism between the toxins of various geiius. This oiiens n]> a

vast subject in which we are still gioping in the darkness of ignor-

ance. The relations of t,lie 15. Typhi to the colon bacillus ami other

memliei's of the colon group, .ind to the bacteria of the intestinnl ti'act

generally, are still unknown, although we are- gradually beginning to

see the light. Hut indeed the whole sultject is so entangled with the

\ariability in the toxic ]»o\ver of the germs concerned and tln' (jues-

tion of the resistance of the bodily organiMii. that the ditiienlties

assume gigantic proportions.

The recent experimental >tudi.'s of Sanarelli llirow eonsi(|ei;\li|e

li^ht upon this subject.

It mav lie objected that no propiT inbTencrs can be drawn as

regards the human organism from a -tudy of e\pei'iinenl;il .niim.ils,

I, lit ibis is not so. The character of tie- lesion-^ in the lower

animals depend^ ver\- much upon the ;iniounl of the ti>\in ini>enlated

and its virulence. When strong toxins are useil, a condilion i^

obtained bearing very close analogii's to that which obtains in the case

of human beings, including the intestinal lesi(jns.

Sanai-elli took two series of guinea-pigs and administered for live

davs 4 cc. of a typhoid (culture in glyeerlnated liouillon ke|it for a

month in the incuiiator at 'M'C. and then sterilised at \'20\ In the

first lot of animals the \accini' was inti'oduced into the stomach by

means of a sound, and in the second inorulatc'd subeutaneoiish . The


