




















PRODTUCTION OF IMMUNITY AGAINST °° CL. WELCHII ”, . i B, WILSDON.

- Tasre 7.
The Effect of making a Low Value Toxoid Slightly Toxtc.

Toxoid (2} units) plus
G.P. i
Nil Type B toxin Type A toxin
’ 10 M.L.D. | 10 M.L.D.
L <1 <1 <1
2o <1 <1 ) <1
2 <1 1-4 <1
4o <1 1-4 <1
S <1 8-16 <1
6. ‘ 1-4 <1
N 14 14
Biri y 1-4
|

' (d) The effect of a single injection of slightly toxic toxoid was
investigated. To 20 c.c. amounts of a toxoid, value 25 unit< no
toxin, 10 mouse i.v. M.1.D. of Type B and 8 mouse 1.v. M.I. . of
Type A toxin were added, and ir‘acted s.c. into guinea-pigs. Fovrteen
days later, the cumulative M.T. . test was applied. The res1 ¢ are
given in table 8.

TasrLe 8.

The Effect of a Single Injection of Toxoid made slightly Toxic.

A single injection of toxoid (25 units) plus
G.P. ) !
Nil Type B toxin Type A toxin
’ 10 M.L.D. 8 M.L.D.
i
P <1 <1 <1
2o <1 ‘ <1 1-2
2 <1 <1 3
4o <1 <1 6-10
S <1 1-2 6-10
B <1 1-2 >10

T 1-2 1-2
B 3-6
9t 6-10

These four experiments show clearly that amounts of free toxin
insufficient, of themselves, to produce demonstrable immunity, are
capable, when mixed with toxoid of fair or good value, of improvir~
greatly the antigenic power of the toxoid. He—~~ ~hen adde

to a very poor toxoid, no significant difference 1 urther, the
tests show that only the homologous toxin, v one having
a' toxic fraction in common with Tvpe B, wviz. ‘is camnahla
of produci: the effect; t 1 to e
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to be the inability of alum to precipitate out more than a fraction of
the antigenic material.  With toxoid 309 {xee under (H)], 1-5 per
cent. alum precipitated 50 per cent. of the active material, whereas
with the toxoid used in (/) less than 1/30 was obtained in a 1-0 er
cent. precipitate. It would appear that with eacli batch of toxoud,
a preliminary experiment should be carried out, in which samples
are precipitated with 1-0-10-0 per cent. alum and the value and
nitrogen content determined. That amount of alum which gives a
precipitate, containing the most units per mom, N ¢ uld be used,
1.e. where the units: mgnt. N ratio is high. ywever, even granting
that such a procedure would lead 1o the obtaining of a better antigen,
the results recorded do not indicate that the method has much o
recommend 11 as concerns the increasing of e value of Type
toxoids.  In passing, 11 may be mentioned that the method has
proved valuable with toxoids of Cl. septique (writer's unpublished
observations).

It should also be noted that the alum precipitates produced local
reactions in many of the guinea-pigs injected (abscesses containing
a thick pus, usually sterile). No indication was got that animals
with such reactions were more immune than those without them.

Ewperiments with Agar, Saponin and Colloidal Iron.

These experiments will not be detailed, as no definite indication
was got that the addition of the substance to toxoid inereased its
immunizing value.

(a) Adgar—Added, whilst liquid, to tosoid to make 0-1, 0-25
and 0-3 per cent. concentrations. The immunizing power tested on
sheep and guinea-pigs; no definite advantage over toxoid.

by Saponin.—Added to toxoid to make a 0-025 0-05 per cent.
concentration.  The guinea-pigs injected all dev. ped necrosis
(sometimes severe). Results as for agar. These experiments again
show that the production of a local reaction did not, per se, increase
the immunizing value of the toxoid.

(e) Colloidal  [ron.—Equal parts of toxold and negatively
charged iron (8 mem. Ve/ce) and posttively charged iron (24 mgim.
Iefce.) respectively tested on guinea-pigs.  All animals developerd
large swellings. Results as for agar. . he writer’s colleague,
Dr. A, 1. Malan, kindly prepared the colioidal iron.)

Faperiments weith Zine Cliloride and the Intraperitoneal Route.

Alunw-precipitates having proved disappointing, the writer
looked -around for other protein precipitarts the precipitates of
which were relatively insoluble in water. ne chloride at once
suggested itself. (The writer is aware of the use of this substance
for the purification of toxoids and toxins, but recalls no published
work, in which zinc chloride precipitates have heen used for
ummunization purposes. IHowever, that they have een used for
such purposes, he can hardly doubt.) The procedure adonted was
similar to that mentioned under “ alum precipitation *. he ZnCl,
was added to the toxoid, the precipitate washed twice in water, and
resuspended in saline. At the =~me time, the effect of injecting
toxoid intraperitoneally was estal shed. ,
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In all three experiments, the ZnCl, precipitates (toxoid 7,
1-0 per cent., toxoid 8, 1-0 per cent., toxoid 9, 2-5 per cent.) nroved
superior as antigens to the toxoids, themselves. possible ar  even
probable explanf\hon of the failure of the precipitates of toxoids 8
and 9 to produce the same degree of immunity =< that of toxoid 7
is as follows. That of toxoid 7 settled out qui ly in saline, was
with difficulty dissolved in 2-0 per cent. sod. citrate and produced
mild local reactions in guinea-pigs. Those of toxoids 8 and 9 formed
colloidal-like suspensions in saline, were easily dissolved in citrate
and produced no local reactions. Thus, it would appear that the
guestion is that of solubility; the precipitate of toxoid 7 was very
slowly absorbed, high immunity resulting, whilst those « toxoids
8 and 9 were more easily dissolved in the animal body and  us more
easily absorbed, producing, as consequence, a lower degree of
immunity.

One cannot invoke slow absorption as an explanation for the
very high degree of immunity produced by the intr sritoneal
injection of toxoids 7 and 8. As Table 14 shows, the immunity was
about 10 times greater by this route than by the subcutaneous.
Rather would the opposite hold—that the very rapid absorption and
¢ shocking " of the system1 was the cause. It is well known that th'e
““ shock > method answers well in the production of antivirucid:
sera and in the later stages of the production of hyperimmune anti-
toxic sera. However, the writer piefers to present the facts without
offering a dogmatic opinion.

Testing of Immunity with Activated Spores.

The method of preparine the spore suspension is as follows. By
culturing C1. welchii, Type  on solid eerum for a few days, a su-
pension, rich in spores, may be obtaine By heating such materi:
at 65° C. for half an hour, most or all of the vegetative elements
are killed; the suspension of spores, so produced, has proved stable,
in the writer’s hands, for at least three months. These spores may
or may not, depending upon the nwinber ini~sted kill a guinea-pig,
but 1/100 of a border-line lethal dose w , v en ‘ activated 77,
produce death. The activating agent may be calcium chloride, lactic
acid, or glycerine, but, in the author’s experience, adrenalin has
proved eminently satisfactory. Tn practice a dose ~f spores is ac
to 0-02 c.c. of 1/1000 adrenalin (as receive from e manufacturers)
and enough saline added to bring the total volume of fluid to 2-0 c.
Such, injected i,m. or s.c. into guinea-pigs produces typical gas
gangrene. One must exercise the greatest care in working w ith
adrenalin; 0-1 c.c. diluted to 1:0 c.c. wi  saline will, on 1n3e0t10n,
produce death with a post mortem picture, simulating that of gas
gangrene.

Great use has not been made of this method of testing immunity,
but, as will be seen later, guinea-pigs, immune to toxin, »r~sist the
injection of activated spore suspension. To dilutions of o stock
suspension (held at 5° C.) 0-02 ¢.c. of adrenalin was addec =nd the
total volume of fluid made up to 2-0 c.c. with saline. The lutions
were injected intramuscularly into guinea-pigs. he animals chosen

409


















J. H. MASON.

Tasre 16.

Production of Immunity in Goats by 1.v. Injection of iving and|or

Killed Type B Bacilli.

( Titre of serum.

Goat. Type. ( No. injts Length of course. | Mouse | Unite
| | | M.LD. l '
| B. (S) | 14 | 50 days : 266 200
‘ (545 c.c.) | 285 c.c. boiled bs. | 1
200 c.c. living bs.
60 c.c. 60°C. bs.
D C. (RS) 5 26 days 2,0 1,400
(215 c.c.) | Living bs. only injected
e, . B.(R) 7 28 days <1 }
(305 c.c.) 255 boiled bs. |
50 c.c. living bs. ‘
A C. (R) 7 28 days <1 |
(170 c.c.) 155 c.c. boiled bs. )
15 c.c. living bs. ‘

| | ! |

[(8), (RS) and (R) = smooth, rough-smooth and rough variants; under °‘length of
course ’’ the order of the injections is given ; under *“ Mouse M.L.D.” the number of mouse
i.v. M.L.D. of toxin neutralized by 0-1 c.c. of serum is given; a unit of Type B antitoxin
was fixed at the Wellcome Laboratorics several years ago.}

Although all the animals received living bac 1, only two
produced demonstrable antitoxin. Goat 1 recelved 3 injections,
goat 2, 5 injections, goat 3, 1 injection, and goat 4, 2 injections, of
the livng germ. The period elapsing after the last administration of
the live culture was 7 days in the case of goats 3 and  and 21 days
for goat 1 (goat 2 received living suspension only). A carefn]
examination of the history of these animals showed that they hs
been in no other experiment whatsoever. Althous the antitoxic
titre of their sera had not been ascertained prior to Immunizetion,
1t was hardly conceivable that it would be in the v on of  ose
recorded for goats 1 and 2. To eliminate all sources of error and
doubt, a new experiment was commenced.

Expervment 2.—A dense suspension of Type B baci  was washed
5 times in saline. A portion of it was boiled for 2 hows. To a
gquantity of this boiled suspension, 2 mouse i.v. M.I.1). per 0-5 c.c.
were added. The toxicity (mouse 1.v.) of the 3 suspensions was now

established.

(ay Living Suspension.—Mice showed no symptoms after 5 hours
when 1njected with 0-5, 0-25 and 0-1 c.c. i.v.; however, all were
dead over-night. In view of the rapidity with whi  Type B toxi»
kills, one is justified in concludin~ that 0-5 c.c. of the material d:
not contain 1 M.I. ., and that e death of the mice was due 1w
the growth of the germs ¢n vivo. An antitoxin bindi:  power test
could not be satisfactorily carried out for this reason.

(b) Boiled Suspension.—0-5 c.c. was non-toxic, . | the value,
in terms of antitoxin, was less than 21 units. C
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