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and so it is fou-ind that its prolongcd.
action on the iloiq0on or diphtheria
anci tetanuq grcatly dirninishi their
activry,. Any metlîod, therefore, in
w'hich alcolbol iq ernploycd m-ust bc a
rapid one, the poison not bcing ex-
posed to its action for longer than a
fcw hours.

Another niethod wh1i ch is cr-nployecl
in the separation of these poisons is
precipitation by means of saturation
of the liquid wvith nieutral ammonium
suiphate. By this means ail] the pro-
teicîs are tlîrown down with the
poisons, and may be collcctcd and
rcdissolved by means of clialysis. To
rnqy mind, howcvcr, this mcthod is
open to grave objections. Amnmon-
iurn suiphate is itself poisonous, and
it is cxtremcely difficuit to remove the
last traces of the sait, cxcept aftcr
p)rolongcd dialysis in the presence of
antiscptics, wvhichi may bc hurtful to
the poisons. D)uring the process of
dialysis the solution becomes grcatly
dilutcd owving to the absorption of
water fromi outside the dialyser; so
that thecre is at the end a very dilute
solution of the poison wvhich lias to be
concentrateci before it can be used.
There is no advantagse in this method,
because althoughi it gives rapid pi--
cipitation of the poison, yct the final
)rocIuct is not anly purer than %%hlin

alcohol is used as a precipitant.
Other methiods have been used by
Brieger and others, wh-lereby thc
poisons have bccn precipitated by
the! saîts of heavy metals, wvhich are
got rid of afterwards by various
means. Even in this case we are not
muchi nearer the chemical identifica-
tion of the poisonous substances.

PREPARATION 0F SECRE-1ORY
PR0DTJCTS 0F THE BACTERLA.

The two best known examples of
toxic secretory products of bacteria
occur withi the bacilli of diphtheria
and of tetanus. They are produced
by growing the bacillus in a medium
made of sterilized extract of meat, to
%-.-hichi i or 2 per cent. of commercial

peptone ancl a sm-all proportion of
comnmon sait are a(-dd. Tlhis is the
ordinary broth peptone. Lt is a
medium in wvhich Utic proteids exist
in a rligestcd form, so that any diges-
tion of the 1)roteids by the bacteriuin
dloes not take Place, as it might do if
scrumn albuinin or wvhite of egg we*c
present.

Aftcer growing in the medium- for- a
certain timce-thr-e wceks, a montlî,
or longer, and after filtcring, off thc
bacilli throughi a porcelain filter, a
clear sterile liqLlid is obtained wvhich
is cx--trcmel3y poisonous. This liquid
%%,lien injectcd into an animal givcu
risc, in the case of cilitheria, to the
characteristic symptomrs of thc dis-
casc-na-iiely, a palsy wvhichi is rnainly
dependent on the degeneration of the
periphieral nerves ; and in the case of
tetanus, to the characteristic sym-p-
toms of thc discase. Iii this poison-
ous liquici no manipulation lias as yet
dcmonstrated the chemical idcntity
of thc poison. Such a liquid gives a
copious precipitate wiUîi alcohiol or
saturation with ammonium bulphate,
andi this precipitate is itself highly
poisonlous, conitaining Most of flic
poison present in the liquid, and con-
sists almiost entirely of tlîe peptone
which lias been added to the lîquid in
the preparation of the culturc mcdium
wvith sume of the saits of the broth.

.i n attempt wvas made by Roux
and Ycrsin to isolate this poison by
adding plîosplîoric acid and then lime
to the liquid, the precipitate of cal-
cium phosphiate formed carrying doxvn
the poison. It was found that the
small am-ount of this calcium phos-
phiate mixture wlîicli killcd an animal
did not show any appreciable differ-
cncc iii w'cight from the amount of
calcium phosphate present-that is,
flic amnount of poison present 'vas
practically impondcrablc. Tlhis may
also be appreciated by the statemcnt
tlîat even as little as 1-25 c.cm. of thc
broth filtrate may kili a guinea-pig
wcighin1g 300 g. ini forty-eight hours.

Kitasatu also found in his experi-
inents on the bacillus of tctanus that


