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THE TRANSFERENCE OF IMMUNITY FROM
EWE TO LAMB.

By T. Darnmng, J. H. MasoN, and W. 8. GoRrpox.

DURING the course of our researches into lamb dysentery we devised a method
of protecting lambs from dysentery by the inoculation of the mother sheep with
a toxin-antitoxin mixture, prepared from the toxin of an anaerobe isolated froimn lesions
in naturally infected lambs. Field results bear out that lambs are protected by
such a method : thus in 1926, 2-34 per cent. of lambs born from inoculated ewes
died of lamb dysentery, while 15844 per eent. of lambs from uninceulated ewes died.
The figures for 1927 are 0-87 per cent. of lambs from inocculated ewes died, while
8-04 per cent. of lambs from uninoculated ewes developed lamb dysentery.

We have carried out a series of experiments which show that the inoculation of
ewes with the above mixture canses the formation of antitoxin in their serum and
that lambs born from such sheep have a similar amount of antitoxin,

Method of Testsng Serum for the Presence of Aniitoxin.

A standard toxin was made by growing the anaercbe in meat broth for 12-15
hours, filtering through paper pulp and sand and then through a Berkefeld filter.
The filtrate is preecipitated with ammonium sulphate, the precipitate is dried in vacue
and the residue is finely powdered. A weighed amount of this powdered toxin is
digsolved in saline solution when tests are to be carried out. The toxin in this

owdered form has retained its toxic and other qualities for many months.

xperiments were carried out to determine the minimum lethal dose of the toxin by
the mouse intravenous method, and the minimum skin-reacting dose by the guinea-
pig intradermic methods. The smallest amount of toxin eausing the deaths of mice
and causing skin reactions in guinea-pigs, was used in the testing of the antitoxic
content of the sheep sera. Fatal or reacting doses or multiples of them are mixed
with 0+2 e.e. of serum, the mixtures allowed o stand at room temperature for about
one hour and then injected into mice intravenously or into guinea-pigs intra-
dermically ; results are read in the mouse experiments in twenty-four hours and in
the guinea-pig tests forty-eight hours later.

Testing of Serum from Imoculated Sheep.

Tests of many samples of serum from inoculated sheep bave been made.
Table I is the result of tests carried out on samples from ten sheep which were
brought to the laboratory for inoculating and testing. These sheep were injected
twice during pregnancy and were bled before injecting, after the first inoculation,
and on several oceasions after lambing. No antitoxin could be demonstrated in any
sample obtained before injecting, while in three sheep after one injection, 0-2 c.c.
gerum protected against one fatal dose of toxin. Of the ten sheep, three failed to
develop any detectable antitoxin after the second injection. Sheep 41 is of interest
in that it showed the presence of antitoxin after one, but not alter two injections.
On the day it received its first injection it was necessary to administer 40 ¢.c. hyper-
immune serum. Our test therefore detected passive immunity.
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TaprLE [.—AXTITOXIN IN SERUM OF IXJECTED SHEEP.

Bhap Bafors inject lon Aftar first injection After second injection (in days)
40 Hil Pl TP.2 MP.§ HFE. D3
41 Nil F. 1 17nil 24nil 44npil
42 Mil F.1l ae 1TF.2 MP. 1 M4P.1
43 Nil Hil §P. 2 21P.8 82nil
44 Nil Nil o 14nil 21lnil 83 nil
45 Nil Nil TP.8 MP.1 44nil
46 Hil il 4npil 2lmnil 44 nil
47 Mil Nil 23P.2 28P.2 54 nil
48 Nil Nil 25P.1 #2nil 50 nil
19 Nil Hil 16 nil S4nil 44 nil

Tasts done in mice . v. 0-2 c.¢. serum mixed with one or more M.L. Ds.toxin and stood for about one
hour hefore injecting.

Nil = no protection. ; >

7 P. 8, ete, = protection against 3 M.L.Ds. toxin when test done with seram got seven days after

gocond injection, ebo.

Testing of Lamb's Serum for Antitoxin and a Comparison with Antiforin Content
of the Mother Sheep.

Again, many samples of lamb’s serum have been tested for antitoxin content.
Table 1T is the result of testing samples of serum from lambs produced by the ewes
referred to in Table I. Samples of blood were drawn on the day of the lamb’s birth
and again when the lamb was 7-O days old. The results of the test indicate that
the antitoxin content of the lamb’s serum corresponded closely to that of the
mother sheep.

Our experiments do not indieate whether such antitoxin was developed by the
feetus in utero or whether it was transmitted to the feetus in utere by the mother
or via the colostram after birth.

Bxperiments will be carried out during this year's lambing season to establish
this point.

Tapre 1L—CoupaRisoN MoTHER EWE ARD Lamp SERUM—PRESENCE OF ANTITOXIN.

o, ever nndl Lamb sernm Lamb serwn Ewe serum
1ambs {ulay of hirth) (70 dinys old) {ilay of birth of lan bs
41 Nil - Hil
{a) No P, Died
™ I{b PE i } P.2
() I}: 115 P.3
{m) N1 -
13 fb:} i =i P.2
{a) Ki - :
4 GNI = } Nil
fe) P, e —
% . ey e B | L
() Nil Vi
46 }{[Hﬁ’; 11;{.19. E Nil
a) Ni .
47 {b) Nil pa | el
48 P.a P.2 P.1
Tests done in mice i. v. 0-2 c.c, sernm mixed with one or more M.L.Ds. toxin and stood for abont

one hour befors injecting. 14
Nil = No protection—all mice died.
P. 3, ete. = protected mice against 3 M.L.Ds. toxin, ete.
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