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During this work it lias corne pretty clearly to light that in acquircd imrnunity
fle ceils thiieseives which produce these substances, are flot changed. Those in
lthe third year wviil know that leucocytes wvhen washied f ree f rom ail bacterial
pouison, xviii act tlic saine as titose fromn a ilon-immuniiie animal. 'File leucocyte;
seenus to l)e trained by tite infective process to attack the organisms, but rernains
inaltere(l itself.

In breeding antitoxins, titat is by injecting an animal xviti sinali amouints of
toxin an(l gra(iually increasing tite d1ose, witit the increased (dose we find each
til-ne that the animal niakes more afititoxiin. E'rlich's idea xvas that tite celis of
tue 1)100( were the ones tliat al)sorbed tite toxîni ali( umade tite anititoxin., and tite
ceils of tite itlood becamne s0 accustoined to mnaking tite antitoxini that titey \vent oui
noaicing more an(l i'ore afler the toxini introduction liad cease(i. VV.ien this was
'tnic(, hio\ever-, we found ai (itferent exi)ianation. \Ve found experinientally
tiiat it is not tlie celis of the blood, but tite epithelial ani connective tissue ceils
which make the antitoxin. jiu order to (lemonstrate this 1 took a
htorse ani injected a toxîn miodîfied by adding a certain arnount of antitoxin, an(i
by giving a horse a dose of titis mnodified toxin, .1 could, at tite endl of the very
first week, get just as inuch antitoxin as at the end of the titree months when
pure toxin was injecte(l originally. It was flot that the celi became accuistomed
to inakîng the antîtoxîni but tliat titey could not resI)on<i as rea(ly to tite pure
toxin as to the modified toxin. Thus iu acquired immuntnity, the celis themselves
are flot subject to change, but the products of the celîs, whiclh gives tite immunity.
Natural imnînty is due to înherited properties.

If we give an injection of bacteria, titere is a latent periQIl.
I)uring that tîme the celis absor> tue i)rotoi)laslnic substances or po0isons.
Then there is a l)erio(l during xvhich titey create the autibodies wviicit
are absorited into tite lyxnph and fromi thte lymipi to the itiood, so titat it is fi-oui
four to twelve days, (lepen(ling on the typ)e of toxini or poison, before tlie beginning
of accumulation in tite itlood. At the period of itighest accumulation, the ceiis
cease to produce the antîbodies, tite lympit no longer ad(ls thin to the biood, but
the reverse takes place, the antibodies being (lestroye(l in the systeni and passed
out throughi the excretory organs, and at the endi of three to tweive montits we
have a complete l)assiing off of these antibodies an(i no trace of immuiitnity remains
in the body. Thlus there is an actuai cycle iii titis developmient of inînîuity.

If we wish to increase tite antibodies, ail we must (Io is to rel)eat the injec-
tion, andl then as the curve of irumunity passes on toward its maximum, if we
give a second injection we have a moderately rapid rise with a slow fail. Thtis
rise is adcied to the previous rise andi the f ail is much slower than tite production,
an(l in titis way wve a(l( to thte amouint of antibody in the blood. Thus we get
better resuilts f rom titree or four successive injections than f romi one large one.
Therefore, in making antitoxins, we give a horse repeated injections until the
maximum production of toxins is reached and when the elimination is going o11
rapi(lly and thte animai is losing immunity instead of gaining.

The opsonic treatment of Dr. Wright rests on the samne principies, tliat is,
giving repeated injections of vaccines ýîo as to steadily stimulate the formation of


