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January 23rd, 1926,

Veterinary Biological Products Their Standardisation
and Application.*

By T. Daruxe, M.R.C.V.8,, H. R. ALiex, M.R.C.V.8.
and J. H. Masox, M.R.C.V.8., Wellecome Physiological
Research Laboratories, Beckenham, Kent.

This paper was written for presentation to the
North of England Division of the N.V.M.A., because,
in choosing a subject on which to write, we have been
guided by the facts that we could best give information
on animal diseases which we have been investigating
recently, and that all veterinary practitioners might not
have full knowledge of the degree of accuracy with which
veterinary biological products can be standardised.
Our intention is to deal especially with biological
products in use for the prevention, eure or diagnosis
of blackleg in cattle and sheep, braxy in sheep, B.
bronchisepticus infection in dogs, swine erysipelas,
leptospiral canine jaundice, tetanus and tuberculosis,
On a given batch many tests are usually made;
we show only typical ones taken from our records.

BLACKLEG 1IN CATTLE AND SHEEP.

Because it has been shown that Vibrion sepligue
is found alone or in association with B. chaurei in
some cases of clinical blackleg in eattle and sheep,
products have been devised which, on subeutaneous
injection, will confer immunity against infections of
both organisms.. This produet consists of equal
quantities of B. chawveei filtrate which, in our experi-
ence, has proved atoxic for all animals even when in-
jected intravenously in large amounts, and a toxin-
antitoxin mixture of Vibrion septigue, which is also
atoxic, although Vibrion septigue toxin alone is highly
pathogenic. Many experiments have been done to
show that thiz product does confer immunity (e.g.,
Allen and Bosworth, Vet. Journal, Vol. 80, No. 9)
in which guinea-pigs and sheep have been used.

Tables I to IV illustrate results obtained by us in
work on a recently made batch of this product. Table I
shows that a potent Vibrion seplique toxin had been
produced of which 0-001 c.c., injected intravenously,
was sufficient to kill a mouse. The titration of this
toxin against Vibrion septigue antitoxin was carried
out as indicated in Table II, which shows that the
toxin used was a specific one and that it was necessary
to add B0 c.c. antitoxin per litre to neutralise the toxin.
Table IT1 indicates that this batch of produet conferred
immunity against B. chauved infection in guinea-pigs,
and in Table IV are results of similar experiments in
- which VibrionTseptique toxin was used to test the
immunity.

sPaper read before the North of England Division of the N.V.M.A.
by Mr. T. Dalling, December Gth, 1925,
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It may be of interest to know that sheep injected
with a similarly-made produet have been shown to
develop an immunity against B. chauwveet and Vibrion
septique infections, which conferred full protection
against virnlent culture injected eighteen months
later. It is fairly certain that this immunity lasts for
many vyears and probably for life.

Braxy v SHEEP.

We have already shown that this chauveei-septique
prophylactic confers immunity against naturally
occurring braxy (see V. K., No. 28, Vol 5).  Since these
results were published, we have had information on a
small test carried out on sheep in Wales by Mr. N.
Bisset, M.R.C.V.8., University College, Cardiff. One
hundred young sheep were injected during the late
autumn of 1924 with the preventive, and one
hundred control sheep were kept under exaetly similar
conditions. The results at the end of the braxy
season, 1924-25 were, that of the one hundred control
sheep, eighteen had died of braxy, while of the one
hundred inoculated ones, only one died.

Tawsre I.
TITRATION oOF VIRRION SEPTIQUE Toxix.

Mice vsed—injections indravenoualy.

Taxin. Result,
025 ce to 001 e ... All died,
0005 .0, 1.
0-001 ¢, I.
00005 ¢, L.

D = died. L = lived.
Tanre II.

TITRATION OF VIBRION SEPTIQUE ANTI-ToXIN,

Mice H.-mﬁf-—t:ﬁjﬂ{:ﬂ:ﬂﬂﬂ indravenousty.

Toxin. Serunt. Result.
001 ¢, 0001 .o, L.
002 ¢.e. 0001 ¢, L
003 .o, (001 e 1.
=0 e, 0001 e, 1.

Neutral point — 0-02 foxin = (-0 e.e. seram.

Toxin and serum mixed and stood one hoor hefore
injecting mice i1i1|uu,'1.-nm|.-+!_\'.
L. = lived. 3. = died.

Tarre II1.
PrROTECTIVE vALUE oF B. cHavvE! Frurrams:.
Four guinea-pigs injected with mixture containing
50 per cent. B. chauvg: filirate.

Two doses given at interval of eleven days.
Test done of living culture five weeks later intra-

muscularly.



Mase, Hesull.
140 e, L.
100 e 15
05 e, L.
0-b .. I
Control g.-ps. 140 e 1.
no filtrate—
tost only. =0 e, .
L. = lived. I} = died.
TanrLe IV.

PROTECTIVE VALUE oF VIBRION SEPTIQUE ToXIN-ANTI-
TOXIN MIXTURE (NEUTRAL).

Four guinea-pigs each injected with 2 e mixture
containing 50 per cent. Vibrion sepigue toxin-antitoxin,

Two doses given at fourteen days" interval.

Test done of toxin intravenously four weeks later.

Toxin, Reands,
025 c.e. (ER
25 e, L.
01 e | P
01 c.e. L
Control g.-ps. [0:25 e, b
No T.A.M. 01 ¢ 1.
Test only 005 o0, ... b
L. = lived. D. = died.

B. Broxcuisgpricus Invrerion v Does,

We have already shown that, while the injection of
guinea-pigs with killed eultures of B. bronchisepticus
was followed by some immunity against subsequent
lethal doses of the organism, the use of killed, followed
by one dose of living, culture produced complete

injection of two doses of killed, followed by one dose
of living vaccine. We wished to ascertain whether
the same degree of immunity would be produced if the
dose of living culture used had been prepared and
allowed to stand some days before injection. A large
experiment was undertaken to determine this point.
Table V shows the details and results. The earliest
immunity ig found in cases where the living vaccine i
freshly prepared, also, the use of living vaceine which
has stood for seven days before use in amounts
corresponding to those of freshly-prepared culture,
does not confer such a high degree of immunity as is
obtained by using a larger dose of killed culture asz
a final injection,

Table VI is produced to show the titration of an
anti-bronehisepticus serum recently made.

TasrLe VI.
BB, BRONCHISEPTICUS SERUM,
fluinea-pigs waed.  Infections inraperitoneally,

Serii. C'rltiire, Treault.
20 ¢, 5 e, I
1-5 e = 17
1:0 c.c. - L.
00 e, - L.
=25 .0 k= i L.
01 e, b L.
005 el o L.
N.H.8. 240 pue. o D. 1.
1 coe. i B 1S
No serum - 4 . L.

Serum and eulture mixed and left ot room temperature

one hour hefore injecting.

immunity more rapidly. The method adopted to | L. = lived. D. 1 = died after 24 hours.
produce immunity in dogs has, therefore, been the N.H.8. = Normal Horse Serum.
TapLe V.
B. BROXCHISEPTIOUS,

G.P. lst Inoc. Znd  Tnoc. drd [Inoe. Teat. Teault.
VAl A ) 05 e.c. living cult. L.
2 subeut. 7 days L.
3 10 e, killed cult. 20 o.0. killed cult. later 440 c.e. living cult, L.
4 ¢ subeut. = subeut. T days 720 c.e. killed cult. = LP 3 weeks L.
a8 later subeut. 2 days later later .
i 0-5 .. ‘stood’ cult. 1
IS E ) subeut. 7 days later I
8 Control test only. .
8 7 1 2 doses as 1 L.
10 1, 2 and 3 A
11 Lt
12 =2 doses n= above +2 doses as 4 and 5 »As above 4 weeks L
13 later L.

14 2 dozes ns G and 7 D,
15 | _J i3]
16 Control test only. %

' N 2 doses as % L.
18 1, 2 and 3 L.
19 ey

20 =2 doses as above 72 doses as 4 and 5 >As above 5 weeks L.

21 later L.

£ 2 dozes ns G and 7 D,

23 | | .

24 Control test only. £ D.

L =Lived.

D =Died.



HSwine ERvsIPELAS.

Standardisation of Serwm.—I'wo methods can be
employed in the standardisation of anti-swine ery-
sipelas serum :

(@) Mouse method, (b) Pigeon method.

Mouse method.—Cultures of B. erysipelatis suis are
grown in broth for twenty-four hours, when more
broth is added to form a dilution of culture of 1 in 30.
Varying doses of the serum to be tested, from 003 e.c.
to 0-005 ec.c., are injected subcutaneously into mice,
and one hour later 0-3 c.c. of the diluted culture is
injected intraperitoneally. Two mice are used for
vach dose of serum and deaths are recorded for seven
davs. Table VII illustrates the testing of a sample
of serwm by this method and a comparison with
a standard serum, the results of which indicate that
the test serum is of much higher value than the
standard.

TasLe VIIL.
SWINE ERYSIPELAS SERUM.

Standardisation by Mouse Method.

Teat Nerum. Calteere. Result.
Oy ¢, 0-3 of 1,40 dil. ... L. . 7.
LIRTTHES i i L. 9.
(12 1) B - 5
00l 5 L. L.
002 i T
0-0 s Ex L. L.
Standard Serion.
0005 ¢, 03 of 1A0 dil. ... D4 D. 4,
0-00% = - I & DL
001 2 = e D4 L.
0015 = e Dk Ta
002 i = | R
003 .. i ) g1 2
Condrol Mice.
No serum 0-3 of 130 dil D. 3. D. 4

gerum injected subcutaneously one hour before culture
injected intraperitoneally.

D. 3, ete. = died on drd day, ete. L.

Pigeon method.— The M.L.D. for pigeons of a culture
of the organism is established, injections being made
intramuscularly. Serumin amounts of 01 c.c., 0-2 c.c.
and 0-3 c.c. is then mixed with 500 M.L.D.’s of the
culture and the whole injected intramuscularly. A
sample of standard serum is tested in parallel. Table
VIII indicates that * X serum is at least equal to
standard, while * Y * is below standard in value.

= lived.

TasrLe VILL
SwINE HEVSIPELAS SERUM,

Standardisation by Pigeon Muothod,

Seru. Dase of Serwm. Crulture. Nesult,
X 03 e H00 M.L.1D. L.
02 o L.

1 R o . 4.
{Y} 0-3 1) 28 L.

2 & D. 3.

1) (- % 1. 3,

Sere, Doge of Serum, Culiure, Resulr.
Standard 03 oo, ati) M.L.ID. L.
02 | I

0l ., G D. 4.

No Serum = . 3.

100 D. 4.

0, T, 4.

serum and cullure mixed and injected intramuscealarly.
L = lived. In 3. = pigeon died 3rd day.

Active  Immunity. -Two main methods for the
production of active immunity in pigs against
swine erysipelas, are in practice dependent on whether
or not infection is present in the premises. The
* living culture * method is adopted on clean premises,
while, where the disease already exists, the sernm-
virus method is practised. In the ‘ living culture’
method, two doses of a living culture of the organism
are injected at an interval of 7-10 days, no serum being
used. The serum-virus method involves the injection
of a living culture of B.erysipelatis suis and at the same
time a dose of serum, followed in 7-10 days by an
injection of living culture.

In our attempts to standardise vaccines for use in
pigs, we have made use of pigeons for our preliminary
work. Satisfactory pigeon methods will be tested in
pigs. Table IX is the result of two such pigeon
experiments in which (a) living cultures alone have
been used, the result being that four out of seven
pigeons were immune when tested four weeks after
injecting, (b) the serum-virus method was aant.ml,
after which four out of six pigeons treated resisted
infection when tested.

TarLe [X.
SWINE ERvSIPELAS.

Aective [mmanily,

Pigeons used,
A, Living Culture.

FPigeon. lzf. Inoc. Ynel. noc. Test, Resull.
| L.
a 00005 ©.e. M00035 ¢, 00l e, .
4 living living cult., | living eult. 1.
4 culture =ubeut. intramuscu- L.
i auheul . 7 days larly L.
[ lnier 4 weeks Th:
7 later.

5 Control—No vaccine. 1.
B, Serwm and Virus followed by Viras,

Pigeon. Lst. luoe. Znd. Lo, Teat, Resudt.
1 D.
2 0001 o.e. ¥ 0005 0. | 001 e D.
g Alving culb. Lo oo ootk Niliving oulee 1.
4 4001 e 7 days s - 1.
= serum N Satt 1L
6 subout, T
7 Control—No vaccine. 1.
L. lived. D, = died.
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LErosripal CANINE JAUNDICE.
In the Velerinary Jowrnal (Vol.

serum is titrated in guinea-pigs.

serum will proteet dogs, even after infection has taken

81, No. 1) was pub-
lished an article by Olkell, Dalling and Pugh, indicating
that malignant or infectious jaundice in dogs can be
produced by Leptospira tcteroheemorrhagicee and that
an efficient antiserum had been produced.
To show that this |

can be prevented by the use of vaceines composed of
killed cultures of leptospire. We have attempted to
immunise dogs by vaccination, the vaccinés consisting
of the ground-up livers of guinea-pigs which were
infected with leptospire, treated to destroy the
organism, Some preliminary laboratory experiments
were carried out on puppies, the results of which led
The results are

Such a

| to a more extensive laboratory test.

place, an experiment, shown in Table X, was under- | shown in Table XI and indicate that complete protec-

taken.

jaundice.
marked.

serum.  Posl-morlem
diagnosis of the disecase.

infection has taken place
dogs in infected kennels,

Tasre X.

CANTILEPTOSPIRA SERUM.

| Doy Erperinent,

Diogs I-—-:{I:inoculnt.uq] with wirulent dog strain ol

loptospira int raimrit oneally.

Of the dogs treated, dogs 1-6, which had been
injected with the serum up to the fourth day after
infection, remained healthy, showing no symptoms of
Seriim was injected into dogs 7-10, ninety-
six hours after infection, at which stage icterus was
All died from well marked malignant |
jaundice, as well as dog 11, which had received no

examinations confirmed
It is thus evident that
antileptospira serum can protect dogs even after
its greatest use, however,
18 in preventing the spread of the disease to in-contact

tion was obtained after three injections of vaecine.
The immunity test was severe, viz., 1 c.c. of gruund.—up
guinea-pig liver rich in wvirulent leptospire was
injected. This was probably many times the dose
necessary to infeet a dog artificially and much more
than any dog receives under natural conditions.
Field trials have been in progress for some time.
The results of two trials are sﬁuwn in Table XII,
in both of which the control (uninoculated) and the
inoculated groups of dogs were kept under exactly
similar conditions. No special animals were chosen
for either group. It is interesting to note that the
inoculated dogs which died of leptospiral jaundice were
of a group which had received one inoculation only.

the

TasrLe XI1I.
LErrosrina VacoInNe.
Fieeld Reaulis.

Dogs T and IT. 10 c.c. serum 24 hours laler Li. L Croup A.
o T and IV s s A5 S L. L. Control Dogs, Died. Per cend. Tnoculaled. Ihcd. Fer cent.
» V and VI (T A A L. L. 34 8 235 i 0 ]
" B \'11‘, All dogs had two inoculptions al seven days interval
X, x O T TS . o o7 )
4 | No serum D. Group B
L. = lived. | 1, = died and showed typical I"M. | Contrel Dogs. Died. Per cend. lnoculaled.  Dicd. Per cend.
17 8 47 35 i ]

Acrive IMmusiTY.

Japanese and other workers have stated that Weil's
disease (leptospiral jaundice in the human subject)

I OF the thirty-five
inorulation (two of these died).
tipns (none died).

dogs, twenty-eight had only one
Seven had two inocula-

TanLe XL

LanoraToRy ExXrerivesTt ox Doos.

Giroup A. .
Fiog. L Lt oo Interval. Znd Inoc. Inderval. Pest. fresuli,
1 1 I ce phenolised - ] 1 ee vilent g.-p. L.
-1 I | ﬂ.»--p- liver 7 days As st 5 wooks I liver .
36 Control—No vaccine b,
Giroup [
Lhewy. Isi Inoc. P e, drd  Ineoc. Tesl, flesnds.
47 |
A8 | v phenolised Az lst T days As lsl 5 weeks I e.e. vivulent g.-p. L.
30 g.-p. liver lator later liver 3 weeks later L.
42 L.
Condrols,
i1 1
i 1.
0 - 1
(IS} No vaceine—Test only. 1»
Gy 12
il 1
L =Livesl. Iy =Dhied. .M. Typical



Teraxus,

Standardization of Antilozin—Tetanns antitoxin is
used largely as a prophylactic agent against tetanus
in horses ; varying success is claimed by veterinary
practitioners for its use as a ecurative in affected
animals. Because of the amount of research work
that has been done on tetanus toxin and antitoxin,
standardisation can be done with great accuracy.
For such work a standard toxin is necessary, which,
after testing, is dried to a powder and kept for future
use. In the experiment shown in Table XIII, 0-00066
gram was found to be the amount of dry toxin neutra-
lised by (-1 unit of a standard antitoxin (the unit of
standard antitoxin being ten times the amount re-
quired to delay deaths in a guinea-pig of 350 grams
weight for ninety-six hours after the injection uf i)
M.L.D. toxin). It will be seen from the table that
0008 c.e. of the test serum is sufficient to neutralise
the test dose of toxin, d.e., O-0008 c.c. test serum
is equivalent to 0-1 of a unit of standard antitoxin.
In other words, the serum contains 1250 units per
10 e.c.

Tapre XIII.
TrreaTion oF TETANUS ANTITOXIN.

Gruinea-pigs of 350 gram weight wsed.

Towen. Serwm. Ttesull.
U066 . (0006 e, 1. 48.
* DT ., 1. 90,
i 00008 c.c. 5.
0001 ¢, .

3

Three tests done on each serum, U083 c.o, sorum =
U+l unit, therefore serum = 125 units per c.c., i.e, lee =
1250 units,

D. D0 = died of tetanus in ninety hours, 8, = survived,

It has been shown by long experimentation that
tetanus antitoxin deteriorates only at the rate of
b per cent. per year if kept at ordinary temperature
in the dark, and hence one can readily caleulate the
value of antitoxin after a number of years, being given
its original value in units. :

Acrive Immuxiry,

Active immunity against tetanus has not been
practized to any extent, yet a high degree can be
secured, Buxton and Glenny (see Lancet, 1921, ii,
1102) have shown that horses containing no trace of
normal tetanns antitoxin, when injeeted with definitely
over-nentralised toxin-antitoxin mixture in three doses
at three days intervals, have, one month later, resisted
a dose of toxin of which 1 /2000 part would killa guinea-
pig. They also showed that four horses immunised
as above were able, two months later, to tolerate
2 c.e. of actively growing B. felani culture mixed up
with sterile garden soil and injected intramuscularly.
Further, in immunising horseg in the production of
tetanus antitoxin, one dose of over-neuntralised toxin-
autitoxin mixture is given. Some weeks later a horse
o injected will tolerate a large amount of crude tetanus
toxin sufficient to kill any untreated horse.

TvBERCULOSIS,
Standardization of Tuberculin.
used for the standardisation of tuberculin,

Several methods are
At the

Welleome ]-"h\'ﬁulﬂj_,iu:,ul Research  Laboratories a
double guinea-pig test is adopted, (a) mtmdernm lmi
(1) subcutancous test (vide Hagleton, Lancet, 1921,
i, 429).

A number of guinea-pigs are injected with virulent
living T.B. culture and are examined at intervals for
evidenee of infection. Table XIV summarises the
methods.  When infection iz believed to have ad-
vanced sufficiently, a preliminary intradermic test 15
carried out, t.e., a standard tuberculin 15 diluted in
saline to 1-500; 1-1000 ; 1-2000, and (-2 c.c. of cach
i# injected intradermically into areas from which the
hair haz been removed. If definite reactions are
found twenty-four hours later, the main wlradermic
test is carried out in which lower dilutions of the
standard tuberculin are made with a corresponding
series of dilutions of the test tuberculins. All dilu-
tions are injected on the same animals and thus true
comparative readings can be made between the
standard and test tuberculins. The advantage of the
intradermic method of standardisation is that the
same animal shows the reactions of the test and the
standard tuberculins, and the degree of difference
between standard and test tuberculin can be ascer-
tained.

The subcutaneous test can now be carried out.
A preliminary test is done, using standard tuberculin.
When guinea-pigs are sufficiently sensitive, 0-1 c.c.
should kill 50 per cent. of those injected within
twenty-four hours, The main suboutaneous test i=
now undertaken, when different animals are injected
with corresponding doses of standard and test tubercu-
lins. 1f the tuberculing are equal, the death rate
amongst the injected guinea-pigs will be equal.
The test is not such a delicate one as the intradermice.

Tapre XI1V.
HraNDARDISATION 0F TUBERCULIN,
Fifty guined-pigs tnjecled with leing viraleat T 18
A, After ten days. Preliminary Indradersmic Test.
0-2 co. standard tuberculin diluted.

17500, 1,/1000, 1 /2000,
B, Maine Intradermic Test.
Lyloon, 12000, 14000, 18000,
Standard tuberculin... -+ A - = e
sample tubereulin ... i + A TR T +
U, Preliminary Sebewfmieous Test,
Standard tuberculin injected.
025 +
-1 i
1 =
. Main Subewtaneous Test,
Twherowulin. Diaze. Resule.
Standard ... 0-1 1
11 a1
Sample -1 1
0-1 5.
t = died within twenty-four hours. 8. = survived

+ + £ X £ + = Degrees of reaction.



Discussion,

The PrESIDENT, in opening the discussion, said they
were grateful to Mr. Dalling for the time and trouble
he had expended in the preparation of his paper and
for the clear manner in which he had explained the
methods of standardisation. The subject matter was
of such interest that he would call upon each member
present to take part in the discussion.

Mr. C. Evenick felt that they had had an intellectual
feast. They could now clearly see how the labora-
tories were helping them with their various troubles,
and they were better able to appreciate the care that
was expended to ensure that their products were of a
standard potency.

He wished to ask Mr. Dalling a few questions.

(1) Was ]cptu*tpiral iﬂ.'l.ll'ldil:’i" the same disease as
that known as ** The Yellows,” and was that a form of
distemper ?

(2) How could they diagnose leptospiral jaundice ¢

(3) Why did the intradermic tubereulin not react
in one case ; also how was the eye reaction accounted
for ¢

Mr. Davipsox added his note of appreciation to the
lecture. He had found the intradermic tuberculin
test reliable.

In cases of tetanus, what number of units of anti-
serum did Mr. Dalling suggest as appropriate ?
He had used 3,000 units, only to find that the animal
died.

Mr. Jackson Youwc expressed great pleasure at
hearing Mr. Dalling and said each one should try for
himself the products which had been mentioned. He
was particularly interested to hear that blackleg
vaceine gave immunity for at least twelve months.

Referring to braxy, he said that one preparation
contained garlic; thiz, of course, should not be uszed.

He would like to know the length of the time
considered appropriate for pigs injected with swine
erysipelas serum to remain in contact with infected
animals. His own view was that, in the case of swine
erysipelas, hygiene was of greater importance than
serum,

Mr. Young was further interested to know whether
there was any advantage to be gained in preparing
tuberculin from the strain of organism in this country.

Mr. Hivw asked the dosage which Mr. Dalling would
advise when using tetanus anti-serum, In the treat-

ment of tetanus cases he had obtained better results
without the use of serum. Like Mr. Elphick, he was
anxious to learn how to diagnose leptospiral jaundice,

Speaking of blackleg, Mr. Hill had had excellent
results from the vaceine, He had never had a death
following its use.

Mr. Forees had had better results in tetanus cases
when large doses of anti-serum had been used. He had
always found blackquarter vaccine to give excellent
results.

Mr. STARKEY put forward a problem. He had never
had mlckmg pupples affected with distemper, or suck-
111!., pigs with swine erysipelas. He bred puppies
in his distemper kennels and never had trouble.
He would like Mr. Dalling to give the reason for this
experience.

Mr. Tavrior hoped Mr. Dalling, having once visited
the North of England Division, would return again to
give them more information on laboratory methods.

In tetanus cases he had given up the use of anti-
SECUM a8 8 curative measure.

Mr. Tuomesox said he had derived no benefit from
the use of tetanus anti-serum as a curative agent.

Mr. Dairing, in his reply, said that leptospiral
jaundice was characterised by a gastro-intestinal
inflammation. There was no biological test for the
disease,

The reason for the ophthalmic reaction to tuberculin
was to be found in the extreme sensitivity of the eye.

Tetanus anti-serum was of little value in the severe
case, where there was much damage to nerve tissue,
It would help to counteract toxin in the circulation.

In reply to Mr. Jackson Young, he said he had iso-
lated the Vilbrion septigue from cases of blackleg.
He did not think that the strain of tubercle bacillus
used in the making of tuberculin would have much
cffect upon its diagnostic value,

Mr. Starkey’s problem depended on the fact that the
young animal received immune bodies from the
mother. These were elaborated by the brood bitch
and passed on to the young in the milk.

The PresipENT proposed a hearty vote of thanks to
Mr. Dalling for his address, and to Messrs. Broadhead
and Bargeant for their kindness in working the
lantern.

The proposal was seconded by Mr. Davipsox, and
carricd with acelamation.

HUDSON AND S0N; PRINTERS, LIVERY STREET, LIEMINGITAM.
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