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PROTECTIVE INOCULATION AGAINST TICK FEVER.

An Account of an Experimental Inquiry into its Effects on Cattle, and upon Meat
and Milk ; together with some Notes on Protective Measures
other than Inoculation.

o s Tug experimonts porformed at the Maritime CQuarantioe Station, Syidocey, and descrilesl o this report, were
commenced on 15k July, 1805, and terminated on 256l Novemler, 1508, H:E.' profena fo aloal only with the immedinte
affocts of inocnlation, The remote consequences, if there be any, can only be determined by o much greater lapse of
time than the experiments covered,  Some of the animals ore being kept wimier observation, and any further effects of
inoculation shown by them will be duly reportel,

INTRODUCTION,

In the opinion of these compeient to judge, the invasion of New South Wales by the Cattle Tick,
and so by Tick Fever, is inevitable, and the stondy southward progress maile by the ticks in Quecnsland
: that the time of their advent may be in the near future. Impressed with the ealamitous
consequences of tick infestation to the herds in the north, stockowners in this Colony have expressed the
desire to supplement the measures already taken by the Government by the protective inoculation of
their catile.

At the present fime this operation, which involves infection with living micro-organiam, is
prohibited by the Animals Infectious Diseases Aet, 1858 (51 Vie,, No. 30, section 4).  In eonsidering the
advisability of permitling its practics, there cropped up the question of its effects on meat and milk.
1t was found that information on these aspects of inoculation was scanty, vagoe, and of the hearsay
order. In view of the paramount importance of the inferosts invelved, it was considered desirable to
bocome ssad of more precize facts. With this object an experimental inguiry was undertaken by

the Mﬂkmnﬂt, at the instance of the Hon. the Minister fl;: Mines and Agriculiure,

The experiments, of necessity, covered more than their particular objecte, Their successful
conduction demanded an acquaintance with inoculation in general. In order to make the additional infor-
mation gleaned aceessible to all interested, the scope of this report had to be enlarged beyond the

inal intention. It now inclides data concerning all the more important issues of the question.  In
its com 1om use has been made not -n:ﬂ}‘ of the results of our own experiments but aleo of those
obtained by other investimators. [In every case where such importations hive been made, the souree is
duly acknowl by reference to the list of literature at the end of the report,

The details of our own work are given in the records of obrervations in Appendix 2, extracts from
which are presented in the report itself as illustrations of the various points under dizcussion.  Appendix
1 consisis of charts upon which are shown in graphic form the rcelationships of the three prineipal
features of the inoculation illness in dairy cows,

As protective measures other than inoculation must play theie part in our plan of resistance to
the invasion of ticks, some mformation coneerning them, gathered principally during a recent visit to
Wueensland, has been incorporated into this report. lo iz hoped that this imelusion will not prove

tablo. The writer’s thanks are due to the Hon, J. V. Chataway, Minister for Agriculture, Mr.
PR om, Dr. J. 8 ¥ Hunt, Mr. C. J. Pound, and other gentlemen, for the cordial reception, and
unstinted help acconled to him during his visit to Queensland,

The waluable professional services and adviee of Me J. D Stewart, MR.CV.S, Velerinwry
Burgeon to the Stock Branch, and the untiring aid of the assistants in the Sydney experiments, Messrs.
Grant, Crouch, and Brows, are also gratefully acknowledged.

PART 1.—NATURAL TICK FEVER.
A —Tur Rére or rog Ticks m Narvean Tiek Feven.
(a) Namer and Disfriliution of Natuwral Tick Feeer.

The dieease with which this report is eoncerned waz called Texas or Southern Caitle Fever by the
Amorican observers who first deseribed it (1).* [n Australia it s more generally known as Tick Fever
or Cattla Tick Fever. 1t is said to oceur also in Jamaiea (2), the Arsentine Hepublic (3), South Africa
(1), Boumania (1), and Java (3). The identity of the disease in these varions places = now reganded as
established. The Australian name of Tick Fever has become attached to it owing to the part played in
ite dissemination by the catile tick.

(L) Tieks are the Natural Transmitiers of the Disense,

The exact relationship of the tick to Tick Fevor was definitely demonstrated by the masterly
researches of Smith and Kilbourne, an aceount of which was published in 1803 (1), hese observers
showed that Texas Fever is not communicated directly from amimal to animal, but that the cattle tick is
necossary to its transmission.  Healthy npnimaels can be safely associnted with sick ones provided all ticks
be removed from the Iatter beforehand. 1If the ticks be not so removed, the healthy animals beeome
infected and suffer from tick foever. TPastures previously “ clean’ beeame infected when occupied by the
ticks, either as a patural event, or by the artificial scattering of ticks over them.

(=)
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(c) The Disease can be artificially produced by the Tuoewlation of Blood from a 8ick Animal.

The observations just mentioned apply to the disease as il occurs in the endinary course of nature.
i was shown, however, that the discase can ba set up artificially by injecting blood taken from a sick
pnimal mder the akin, or into the veins, of a healthy one.  The disense coold be thus transmitted throush
a series of any number of animals. The blood was found o retain its infeetive properties after the
apparently porfect recovery of the animal from tick fever,

It was therefore made clear that the fick is not the essential eanse of the faver, and forther inves-
tizations showad that the renl agont is a micro-organism which lives in and upon the blood of affected
animale.  To this miero-organism Smith and Kilbourne gave the name of Pyrosoma bigeminuwm, on aceount
of its microseopical appearances. Its constant presence in the blood of animals suffering or recovered
from tick fover fuenished the cxplanation of the infectivity of the blosd when artificinlly injeeted.

(4) Tu noture Ticks carry and Tnoculate the Wicrs.or panizm.

Numerous experiments indicated that in nature the disense can only be conveyed by the catile
ticks,® which it is presumed, inoenlate the miero.organism in muech the same way as can be done with
the injeetion syringe. 1t was fornd that the micro-orcanisms are transmitted from the old ticks through
the ezrs and young to any cattle fo which these particular voung ticks happen to attach themselves.
Adult female ticks taken direct from sick cattle laid their ezgzs in Jmn boxee kept in the lnboratory. In
due conrse the young ticks hatched out, and they produced the disease on being phced on healthy catele
in stables away from all infeeted ground.  Henee it appears that the adult tick in withdrawing the blood
of infected cattle takes with it the micro-organisms, and that these are transferred throngh the esgs to
the next generation of ticks. The fact that each female usually lays over 2,000 eggs explains the way
in which the digsesse becomes widely disseminated.

The micro-organism, t]mugil discovégable in the bBlood of all infected animalz, has not been -
deteeted in the bodies of the ticks, possibly on aceount of its assuming a difforent, and as vet unknown,
form in the tick. When, where, and how the misre-organism flest became associated with the tick is
unknown. The association is accidental, for there are ticks which do not produce tick fever.

(€) Comment,

The American rescarches established the r&le of the tick in tick fever. The tick is the means
which the real causal micro-organizms gefs into the blond of cattle, and alzo the means by which it
eventually geis out agnin,  The researche: of De. J. Sidoey Hunt, Government Pathologier, nnd Me.
C. J. Pouml, Director of the Stoek Institube, Brisbano, have shown that the American mﬁh apply also
to the disease as it occurs in Queensland.

The intervention of two differont parasites, the tick and the miero-organism, in the cousation of
tick fever, thongh marvellous, iz not withont parallel in the realm of disease. Similar symbiotic rdles ara
played by the Tse-tse fly and the micro-organism of the African eattle discase, * Nagoua ”; by the
mosquito and the miero-organism of malara ; and, it & saud, by the common fen and the micro-organism
of plague. Inall four cases the production of the disease i= not an essentinl attribute of the insect
concerned, but a fortuitous cirewmatance due to theie capability of acting ss conveyors of the real
pathogenie microbe. There are cattle ticks which do not communicate tick fever, just as there are
mosquitoes which do not communicate malaria,

B=Tuscxiry arrée Narvioan Tick Feven.
{) Cevtain aninnls possess nafural Fmuratidy,

Tick fever is not known te atfack animols other than bovines,  Tieks atinch themsclves to horses,
sheep, marsupials, birds, snakes, Lo, and may even mature upon them (7), but they do not set up tick
fever in these animals. The animals appear to be, by nature, insusceptible to the discase, and henee
are said 1o possess nafural immunity,

It muat he admitted that z=ome doubt existain the case of sheep. The American observers came
ta the conclusion that sheep were not suscepiible, but they only report one experiment in which bood
was injecied into a lamb (1, page 5383, By similar experiments on two sheep in Queensland, Dr, Hunt
ect up o fever in both.  One recovened, and one was killed in o dying stale. Posl-morfen cxamination
did not revenl the charscteristio lesions of tiek fever, and the sxnminniion for micre-organisms was
indefinite. The blood from one of the sheep injected into a bullock * produced no well-marked disease ™
(7, page 28).  The evidenee i, porhaps, no more than suspicions, but it js possible that tick fever, liko
tubercolosis, orcazionally ocenrs in sheep.  Ag Dr. Hunt remarks, the subject meritz further study.

() Caltle are mainrally suseeplible, bul come do posices an eequived immunily affer having auferved from

the disease.

Cattle are by nature susceptible to tick fever; but, after having suffered from it, they exhibit more
or less resistance to a second attack. They come fo pozsess an acquired immunity.

In America the permanent distribution of ticks is l[imited to the States soath of a boundary known
a# Balmon's line.  Although the eattle south of this line are always more or less tick infested, they show
no visible signe of having tick fever. But immodintely northern cattle are taken to the south the ticks
invadi them and sot up tick fever. The absence of fever in the south is not dus to lack of virolence on
the part of the ticks, but to the immunity of the southern catile !

(z) American Erperiments on Tomwnity.

The American obeervors Furnished the proof that this immunity of Southern catile was not
natural, but due to previous attacks. Their experiments were performed by the exposure of Southern
catile to the ticks at the Experimental Station, near Washington, A steer, aged 2 vears; 3 heifers, aged
14, 3, and 3 years ; and 5 cows, aged 5,5, 5, & and G years, from Nerth Caroling unng,wm ex :
with negative results in all coses, whilst northern cattle exposed at the same time all took the discase.
Two of the southern cows had calved afier their arrival st the siation, and the ealves wore exposed with
the mothers. Both ealves took the fever. Although descended from immune parents, the calves were
not themselves immune, The ﬂpﬂﬁmﬁnl& thus show that the immunity of the southern eattle ie not
natural, bt acguired. Another

" Nothkng hhn'l--lwlh-!rl Hbi_m-:: atliee ssctiomal {nsocts symoading th dasmen,
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(#) Tn Quecnslond the method of inoeulotion dx used, bud o distinetion is drawn beticeen * virnleni™ oo
“recovered’ blpod.

In Queensland the climaiie conditions favourable to mild attacks by ticks arc wanting, and inocu-
lation becomes the only method possible.  Tn Table T it is noted that two of the animals experimented
upon in America, on exposure to ticks after inoculation, showed in ono case complete, and in the other,
partial immuonily. Both were inoculated with bleod taken From animals actually sick. but it is noted that
the blood of southern animals remained infective for three years after the illness. It is now known that
the infectivity may persist for even longer. Although the American observers thus appear to bave used hlood
irom sick animals and blood from animals resto to H':l]'ll.ﬁ]lﬂj" perfect health, and to have produced the
ilisease with both kinds, they do not seem to hove been impressed with any difference in virnlence betwoen
the two. Suel o distinetion is wade in Queensland, where it has been found that blood taken during the
fover (“viralent” blood) preduces much more serious effects than blood taken after the fover has passed
off (* recovered ™ blood). In our own experiments st North Hend we hove used both kinds, and the
results indicate that recovered hlood was & i_g'hkiy leas violent in its action. However, the e;]'he-rimenh
were not designed for the settlement of this question. and our opportunities for cbservation were so few
that no great weight attaches to them, Tt is believed in Queensland that the difference iz a real one, but
only becomes apparent when observations aro made on a large number of animals,

It is not known whether there is any difference between the two kinds as to the degree and
dluration of the immunity conferred.

(€] Quesnsland method and pullished results.

The practice of protective inoculation in Queensland is based on the above mentioned views, and
eomsisia of injecting recovered blood n the hope of obtaining immumnity at the expense of a mild attack of
Tiek Fever, }.-l methed of performing the operation on s large seale has been elaborated by Mr. C. J,
Pound. (8

Some results are given in a report recently issned by the Queensland Government (4). Mention
is made of the inoculation of some 35,000 head of eattle with a fatality due to the operation which is
moetly etated to have been * very trifling,” * very small,” * practically mil” and *wml” Tt wonld
appear also that most of these animals were unaffected on subsequent cxposure to ticks. An effort to
extract exact figures from this rather complicated document gave the following resulis :—

17,900 cattle were inoculated, with a loss of 679 head ; a fatality equal to about 3'6 per cent.
171 bulls were inoculated, with o loss of T head ; o fatality equal to about 4 per eent.
05 inoculated eattle remained unaffected on exposure to ticks, whilst 30 uninoculated cattle all
suffered from Tick Fever.
These results must be regarded as furnishing very satisfactory testimony of the efficiency of
profective inoculation,

() Erperimends perforaed in Sydney show dhat inorwlation profects againgt reinoculation,
Amongst the iteme mentioned in the Queensland report there is the insenlation of 45 bulls which
withstood reinogulation without ill effect, although the blood used produced severe fever in 10 control
animala  Our own experiments at North Head furnish information on this point, A general statement
concerning the inoculations and their results is given in Table [I. The blood nsed in each case is
designated by a symbol indieative of its source, thus :—

Blood A.—HRecoversd blood obtained from Queensland,

Blood B.—Yirulent blood obtained from (Jueensland.

Blood C.—Recovered blood from Cow 11 of our series.

Blooad D—Virwlent blood from Cow VI,

Hlood E—Yirulent blood from Cow 1X,

Blood F.—Yirulent blood from Cow V.

Blood G.—Viralent blood from Cow X1,

Blood H.—Normal blood obtained from Glebe Island Abattoir.

The terms * vieulent " and * reecovered ™ applicd fo the blood are used in the sonse already explained,
The term “ renction " connotes that the inoculation was followed by the usual symptoms of (inoculated)
Tick Fever.
Taere Il.—Gencral Statement concerning Inoculations and results. Doses in cubie centimetres,

Firb [njoctien, | Boeonil Injectiomn, ‘Thirsl Injectbon,
Lo, - < x —_— e —
Hatorial. | Dosn, Ferault, Maferinl Do, Hemull. Miadorial. | (LS E Hewmalt.
Dt e | Hlossl G Ll o | Boatbion ) Saeeri | erens e | IETLr sin wienanan
i Blocl A ... Wee | Beaction .| Blood B..| W0 ee | No reaction Dbosd G .| 100 c.c, | Mo reaction
I | Blosd A .| 10ce | Reaction .| Bloosd B 15 ce. | No reastion| . ... | s ST s,
s e d] ]'.F:I. ﬁi_lltnlcud' e | No renction Blood B Ice | Reaction .. Blosd G... 210 e.e. | No reaction
| ielood AL | |
s S | Blozal H ...... 10 e, | No renction Blogd 15, 15 ce. | Resetion ... Blood G...| 50 e, | Ko reaclion
o SRR I'.Einﬂzr;lwlmf I ee. | No reaction Blood E... Wee | Reaction ... Blosd G| 100 e.0. | No reaclisn
(RS | { \
Blood C......... 10 e, | Besetion ...| Blosd Fo.. 15 c.c. | No reaction Blood G... 100 e.e, | Ko reaction
] 1"“:;:'"5:1?:' M ce. | No rmnl'ncml Blood E... 1o | Reaction ... Bloewd G... 100 c.e. | No reaction
oeees| Blood D .| Moo | Reastion .| o | o RS 5 e | Wier e | B |l Loais
voremnnene| B0l B Lo W ee, | Reaction ... Blood G...| 50 ce. | Mo reaction  ...oooie
weecee:| Mood K (3) ... W ao | Reaction .. | Ebood G| 80 ce. | No b T T O I [
Blood F' ...l Mg, | Reaefinm ..l e [ weessn el R rt] e
.| Blood K (4] ... MWee | Reaction ... Blosl G...| B0 ce. | No mﬂﬁnl qmanas s | wdi
Thi symbaols A, H indicate source of Mood {eede text) [i)“ﬁlnﬂ'ﬁjpﬁm“ﬂdhﬂgﬁlmhﬁ-mm
(2} Rupsrnalont llrsuld after cuniritugalising ool for 8 minutes sk rate of S0 reveludions por misute, %) Iejected b 10 divided diies of
B e, aaeh, {4) Iajeitod inkd Jugalar vein ; oll piher injoctions subcutamneous,

In



5

In the column headed First Injection it will be seen that eertain animals, Nos, IV, V, VI, VIII,
received injections of blood modified in various ways. These imjections were made to elucidate some
gpecinl points which will be dealt with in a later commumnication. In the meantime it is to be noted that
they eause no reaction, and eonferred no proteetion.  On subsequent injection with unmodified blood all
the animals reacted. The observations therefore furnish confirmation of the statement made by
Mr. Pound in his report for 1897, namely,  that it is absolutely necessary for the animal to have had the
fever in some form, i order to protect it from a subsequent more fatal attack.”

The results recorded in the table show that the first inoculation with either recovered or virnlent
blood was followed by reaction with deadly eectainty, Consequently they are in accord with the opinion
that animals in this latitude will take tick fever,

The table also shows that when ones a reaction had been abtained, no forther reaction Followed
subsequent injections.

Cow II gave a reaction with blood A, but afterwards gave no reaction with blood B, which

reaction in cows IV, ¥V, VI, nor with blood &, which produced a reaction in eow L

Cow IIT gave a resction with blood A, but afterwards gave no reaction with blood B, which
produeed peaction in cows 1V, V., and V1.

Cowa IV, V, and VI gave a reaction with blood B, but afterwards gave no reaction with bleed G,
which produced a reaction in cow 1,

Cow VII gave o reaction with blood O, but afterwards gave no reaction with blood F, which
produced reaction in cow XTI, nor with blood G, which produced reaction in cow 1.

Cows VIIT, X, X1, and XTI gave a reaction with blood E, but afterwards gave no reaction with
blood @, which produced a reaction in cow I.

The remnining animals, Nos, I, TX, and XIT were used as contrals,

1t will be seen that in all cazes after one reaction had been obiained subsequent injections failed
to produce another. The first reaction had completely immunised the animals against reinoculation, even

ith the very larger doses which represent the severest trial we eould apply in thiz Colony. The ultimate
test of exposure to ticks ir to be carried out by sending some of the animals to Queensland,

(e) Tn praciice dhere nay be seme morinlily amenget fnoculeled enimals on exposure o fiels,

It was ascertained during o vecent visit to Qiueensland that as a matfer of practice it has been
found that a certain mortality occurs amongst inoeulated animals when they become tick infested, Most
of them remain well, but some fall sick, and a fow die. This is in accord with the Ameriean opinien that
complete immunity is not conferred by a single attack of the disease.

It i questionable whether this meriality is to be altogether ascribed to failure of the incculation
method. There are at least three other influences which may be operative in its production, viz. :—

{1.) The uso of unsuitahle hlood.
[3.{ Unaatisfact g'erl'nrmanm of the operation.
(3.) The effects of the ticks per se.

(1) That the blood of every recovered animal is not suitable, has been an outcome of practical
experience in Queensland., It has heen found that some amimals though immune themselves will not
furniah blood eapable of setting up the disease in other animals. No doubt the unsuspected use of such
blood has contributed to the mortality amongst ineculated (7) animals on exposure to ticks,

2y The I[;lerfnnnnn-:n of inoculation necessitates, if not operative skill, at least a clear knowledge
on the i of the operator of what is required to be done. Tt must be systematically and thoroughly
accomplished, and the actual injection of the blood must be assured. When performed on quiet animals
it is not likely to fail, but the case is very different when wild, plunging eattle have to be inoculated in a
erush. The operation has then to be conducted under difficulties, and here and there an animal may

satisfactory treatment. [t is possible that some of the mortality to ticks arises from thisz cause.

(?-} The effeets of the ticks per se.—The greater virulence of infection by ticks over infection by
ineculation induces the suspicion that the ticks themselves may have some injurious effect other than
tﬁ‘uﬁnﬁﬁnh fever. It is generally stated that they have not, but this view is mainly urged on the grounds
that they do not cause anwmia. The truth of lEiu assertion may be admitted at onee, sinee eattle will
bear the sudden removal of more blood than a complete investment of ticks could deprive them of.  But
the argument does not appear to apply; it is not a question of anmmia, but of some other effect. The
removel of blood by the ticks is so slow a process that the blood regencrative tissues have ample time to
keep pace with the loss. The well-known effect of ticks upon dogs is not due to anwmia. They are
bﬂ?ﬂ. caused by a single tick, and the symploms suggest the injection of some poison (* Tick poison ).
It is true that the cattle tick belongs to a different species, and may not elaborate a poison, but the
subiject suroly merits more consideration than it appears to have received.

Again, ithas been already mentioned that tick infestment may ovcur without Tick Fever. This has
occurred apparently at Boolburra and Mount Cornish (5). At the former place the cattle fell out of
condition, and many died. Yet Dre. Hunt has found that blood from these animals did not produce Tick
Fever when injected into healthy eattle, and that the survivors were not immune to Tick Fever when exposed
to the fever.producing ticks at Gracemere (6). The inference is that these cattle have not suffered from
Tick Fever, and that their illness was due to some other effects of the ticks. Dr. Hunt refers to such
eases a8 * tick irritation.”

Boolburra was visited by us during our inguiry. When the eattle were shaved preparatory to
taking samples of their blood for microscopieal exammation, the skin was found to be densely covered
by small areas of subacute inflammation. Similar evidenee is furnished by the markings to be seen on

hides. It is difficult to believe that this inflammation of the skin is without influence on the
cittle. Certainly in course of time cattle become * fick proof,” and bear infestment without teouble, but
this may be a matter of habit. It is to be regretted that more definite information is not fortheoming on
this lmgoﬂmt question.

. 1he above eonsiderations suggest that other factors besides failure to secure immunity may play
their part tm. the m;inhg of inocu t:':idtznimuh Ol EXPORTTES ntgdﬁnhim E’lhthar tl}is be g0 or nn:!;lt is
necessary to recopmise the existence o practical defec ] owance for it in considerin
the value of mnﬂﬁhm. : 5 B
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(F) The duration of the immunity conferved by inoculation has ot been definitely asceriained.

There do not appear to be any facts recorded which enable one to judge of the duration of the
im mun‘ily after a single inoeulation. In the (ueensland reports it is stated that inoeolated animals were
doing well in tick-infested pastures a year after inoculation, but in this case repeated infection by the
ticks comes into play. Our own experiments only tell us that the immunity was not lost in a few weeks.
Presumably what has been said about the duration of immunity sfter single attacks of the natural disense
will apply more or less, and it may be assumed that the immunity will last for o year or two at least, but
that it will vary in different animals,

(#) Fmmunily ean be vapidly prodwedd

Nothing up;x-mu to have been said by previous observers as to the time required to produce
immunity by ineculation. Attention was paid to this point in our experimonts, with the result that it
waa found that the animals were immurs t9 reinoculation as early as six days after the subsidence of the
fever.  Whether the immunity existe still earlier eould noet be determined owing to the small number of
animals at our dispozal,

(k) Comment.

In view of all the evidence just reviewed it must be concluded that inoculation is capable of
affording a decided amount of protection againet tick fover. Tt may be thai it is not abeolutely certain,
but this defect is of little economic importance sinee it depends on the advent of ticks, which, in default
of inoeulation, would mean losses of far greater extont.

The need for careful attention to the defails of the operation, the use of suitable blood, and the
nectasity of obiaiming o reaction, are obvionsly matiers of great importance in ihe practieal application
of the measure. The rapid production of the immunity in our experiments is an interesting resolt in
that it demonstates the lm"ihi.];? of securing the protection at very short notice. In three, anil possibly
in all, of our animals in was need in three weeke from the date of inocolation.

The question of the efferts of the ticks themeelves has been maised adviselly and dwelt upon ab
gome lemgth. Tt is an effect against which inoculation will not protect, and we may have to deal with it
separately. Unfortunately the lack of definite information makes it diseussion futile.

B.—Tee Errects oF Tsocuvnatios os CaATTLE.
{a) Successful Inoculation involves vecasionnlly Death and invariably Tllness.

The ¥alae of inoenlation is not to be decided in view of its protective influence only. The pro-
eodurs involves the setting up of o disease, and it is necessary to take into aceount the effects :5 this disease
upon the eattle, The performance of the operation is attended by a certain namber of deaths amid
involves a pariod of illness,

(¥) The Tnoculation Faotality ts very much dezs than that of natwral Tiek Feeer, iz infnenced by cordain
Jaetors, end iz irregularly distribuled.

The fatality from natural tick fever is between 60 per cent. and 70 per cent.  The fatality after
inoeulation is nsually betwien 3 per cont. and § per cent,

The result of the operatign iz influenced by certain factors, the most important of which are age,
sox, comlition, seazon, nourishment, and management of the cattle. The statements coneerning these
influences are briefly as follow - —

Age.—Smith and Kilbourne state that young animals are largely proof against fatal natural infection
(Ip. 148}, so that it is not surprising to loarn that enlves stand the inceulation well, and may
generally be safely treated. The fatality after inoeulation is mostly amongst the older animals.

Bex.—For somo uncxplained renson bulls are extremely suscoptible, and apt to suceumb to inocula-
tion unlesa very carefully looked after,

Condition.—VYery fat and vory thin animals are more affected than those in mediom eondition.

Season.—The effect of seazon does not appear to play such an evident part in (ueensland as it is
said to do in America, but it iz generally conmdered that the reaction is liable to be more severs
during hot wenther,

Nourishment.—Good food and water are regarded as most important in diminishing the fatality.

Management of the Cattle.—The cattle fare best when inoculated ontheir own pastures, When taken
to new ones time should be given for them to seitle down before commencing the treatment.
The operation =hould be earried on methodically and quietly, aveiding excitement and rosh as
miteh as possible.  After the operation the cattle should not be driven or worried, but allowed
to return quietly to their pastures and remain there undisturbed for at least a month,

When these conditions are fulfilled the fatality may be nil.  This was the case in several inslances
recorided in the Queensland rcﬂ.:ri.- (4), and in our own experiments st North Head. Under other
circumsiances the result may vory different. Inquiries made in Queonsland indicated that in
individual lots of cattle the Fatality was somelimes much above the sverage, reaching 25 per cent. or more,
amd this without any specially unfavourable conditions. The result is variable notwithstanding ever
precaution. It would n|l|lhaﬂ=r. therefore, that although faken as a whole the fatality ia slight, it is
irregularly distributed, falling heavily npon some and lightly upon others,

(e} The fpoculation illuess is veally modified Tick Fever, all synploms being milier.

In order to secure protection it is essential that a “ renction " be obtained, that is, that the animal
must have an attack of Tick Fever, The symptoms exhibited during this inoculation illness are the same
in kind as in natural Tick Fever, but milder in degree. Their nutummalir be illustrated by the observations
made in our own cxperiments,  Only the more imporiant of them will be considered here, those more
decply interested will find full details in the of Observations in Appendix 2.

The three principal features of the inoculation illness are,—

(L.} Fever and its apcompaniments.
{2.) Bloodlessnesa or anmmia,
(1) Changes in the urine (* redwater.")

(1.) The degree and progress of the fever in our cases may be judged from the stalements in
Table 111 which shows the of the inpenlation on the temperature. Tami
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It will be seen that the febrile reaction appenred after an incubation period of between four and
eloven days, the average being seven ﬂn;ru. The maximal fever temperatures varied botween 1047 F,
and 107° F., the average being 106° ¥.  The highest points were reached between one and six days after
the onset, a8 a rule on the third or fonrth day. The fever lasted from four to ten days, the average
duration being seven doyes,

Tliese results agree with the observations of Smith and Kilbourne on natural Tiek Fever, which
showed that the fever appeared afier an incubation period of a few daya (1, p. 15). reached 105° F. to
1087 I, (p. 16), and rarely lasted longer than eight or ten days (p. 22).  The inoculation fever lias the
advan of being milder. :

Fith the rise of temperature other symptoms appeared, such as usually accompany fever From any
cauge,  The animals were quiet, dull, and inclined to mu]:lle. They generally lost appetite, and often
refused food altogether during the height of the fever. At this time ramination was suspended for a day
or two. The bowels beeame ipregular; as a rale there wos constipation followed by dineebeea.  Oecasion-
ally the passage of blood-stained mueus wa= notieed,  Little loss of condition was obsorved, or indeed
possible, in the animals experimented upon, but the improvement which they nearly all began to show
seemed to be delayed by the operation in some cases.  In two of the cows, however, there was an obvious
falling off for a week or iwo, but the animals picked up again subsequently,

2. Bloodlessness or anmwemin.—This is a symptom less obrious, but more important than fever. T
was pointed out by Smith and Kilbouene (1., p. 35) that the blood becomes thin and wateey during the
progress of nutural Tick Pever, and that this change is due to destruction of the red corpuseles of the
bleod by the micro-organism. The number of corpuscles became much diminizhed, the extent being in
proportion io the aeuteness and severity of the attnck.  This effect is constant, and they regaed it as
* the esseutial phenomenon of Texas-Fever from which all the various pathological processes take their
origin.” (1, p. 95

% The uhLu.-n'a.mnu made on our eattle have demonsteated the eccurrence of this anwmis in every
animal experimented upon.  Ite degreo mulI!Jm #2 may be judged from Table, which shows the effect
of the inseulation on the red corpuscles of the blood.  The enumerations were made by meaps of o Grower's

harmaey tomeder.,
Tavve IV, —3howing effeet of inoeulation on red corpuscles of thellood. (Quantitics in millions per cubie
millimeire.
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'ITh; -t-ﬂ.lmlrm" of ;o-rljuuzlu per cubic mil]en;el;m_ of blood was a.ada-a_rl;.'i-uad before inoeulation,
The average for each cow is given in the top line of the table. By comparing these with the enumern-
tions made after ineculation it will be seen that a diminution occurred in every case. Taking
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' Taking the first decided drop in the number as a guide, the decrease commencod beiween 7 and
14 days after inoculation, as o rule on the 10th or 11th day. Tts full extent was reached between 12 and
23 days, usually by the 17th day. From this onward, recovery ensued, and the numbers became normal
again at various times between the 23rd and 90th days, In the majerity (10 of the 12 animals), the
numbers were pmﬁullqr normal in & month after inoculation, but in the other two the time taken was
10 and 13 weeks res wall;. These reanlis are in accord with the statements of Smith and Kilbourne,
who found that in Texas Fever the mnemia did not last longer than 3 or 4 months, and was usually
recovered from in o much shorter time. (1, p. 42.) The loss amounted to between { and | the normal
number of cﬂgumiﬂ, and was therefore milder than in natoral tick fevep, in which it amounied fo
hetween § and § of the normal. (1, p. 30.)

Other effects in the bload, such as changes of the form of the red corpugclos aml loucocytes, and
the presence of the micro-organisms, were observed by us; but as their description would wnduly burden
this report without seeving any useful purpore, theie consideration is held over for future sepaeato
eommunication.

H Chmg{:a in the urine, capevially * pedwater * hmmoglobinuria, form the thied imporiant featune
of Tick Fever. Redwater iz not of constant scenrrence in natural Tick Fever. 1t has heen observed after
inoculation, but was not found in any of our animals, allhmlgh the urine was snbjected to speetrosen pic
seruting in order Lo detect the famntest indieations of .

ical analyses of the urine showed the presence of an abnornial constituent (albumin) m 7 of
the 11 cases in which it was examined. Tt was not grost in smount, snd =oon dim[l]m:lr;‘d ar a rule,
althousrh in one ense it persisted for 52 days.  Lts appearance indientes interforenee with the funetion of
the ki #, but this &it!l. not serm to amount {o actual disease, vinee the variations in qoantity, specifie
gravity, nrea, &e., weee not not greater than in healthy animals,

Neither jaundice, nor any other symptom indieative of liver disturbonee, was observed by us.

(#) The imorulation iflfnese does nod loxt longer than a month or gix weeks as o rule.

f The duration of the inoeulation illness i= shown by the statements in the following table as made
up of the three poriods of ineonbation, reastion, and conveiczeencs,

Tanre ¥V.—Showing duration of inoculation illness.
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* Injected n diviled daws (10706 L ve, sach, F Injeeted imimvenowly,

The perieds of incubation, during which the animal iz beeoming sick, and reaction, during which it

i more or lesz acutely sick, have already been sufficiently commented upon. The two together extend

up to the time of subsidence of the fever. DBut recovery did not immediately follow on this stage,

ain disease processes still went on, and were revealed by the conditions observed in the blood and

uring. MNoverthelesz the g-eneml tendeney was towards recovery, and this after-period was ome of

eonvalescence, ending with o return to the normal, 1t will be seen that the period of convaleseonce

varied from 9 to 86 days, but it was completed in the majorily of the animals (8 of the 12%) in less than
& weeks,

The total duration of the illness, as reckoned from the time of inoculation to the end of convales-

wm varied from 23 to 100 days, but was usually not longer than about & month (3% days= or less in Sof

e 12},

' We did not observe relapees, debility, nor any of the other sequele mentioned by Smith and
Kilbourne as following on natural Tick Fever (1 p. 22). Convalescence was nob more intoreupted than in
other discases, and the normal when reached appeared to be well maintained. It iz obvious, however,
that remote effeets, if there be any such, have not yet had time 1o appear, In view of the well-known
healthy appearance of the southern smimals in Ameriea, and the statements of authors that recovery from
Tick Foever is usnally eomplete, it is not expected that any Further consequences of inoeulation will be
albizeryed in the antmals kept wder olsereation,

(e} The Effect of Tnoculation on Meat and Dk,

L.} Meat.—Xo direet experiments were performed to ascertain the effect of inoculation on meat,
The satisfactory determination of the nutritive value of a food.stuff necossitates prolonged and intrieato
Elj?ii.ﬂlngil:nl ervations, No results important enough to justify the time and labour invelved could
ave been obtained in the [harind covered the experiments. Conzequently, reliance was placed on the
indirect method of determining the effect on the mest by inference from the offect on the general healel
and condition of the animal. This method is the one usually adopted in such cases, and is sufliciently
accurate for practical purposcs, Tt should be mentioned that we T-ll.ﬁ an opportunity of examining the
meat of the animal slaughtered during the period of reaction. "
e

* e aminad, Noo 1%, was shisshitorad during the gevied of renctloas
SaM—B
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We have to consider whether any of the disturbances of health following ineculation are such as
would injuriously affect the meat. The influence of fever in producing unwholesomeness, and in hastening
putrefaction, are too well known to need discussion. The bloodlessness in itself would do no more than
gpoil the appearanee and impair the q'lla-htj' of the meat, which wonld be less matritions, hut nnﬁnjurim.
'IE:: nmount of interference with the kidnoys wos not sufficient to damage the meat by retention of
urinary substances. The loss of eondition observed in two of the animals would interfere with the
appearance and quality of the meat. In the xlnufh'mﬂd animal the meat was pale, rather flabby, and
soft, lacking in faL and the prime appearince of good meat. But it did not show any sisn of being
iizeazed. :

These deteriorating influences would all be operative only during the period of illnees, When
this had passed off, and the animals recovered, the meat wonld regain its usual qualitics. Some of our
animals beenme quite fat within a few weelis after recovery. The presence of the micro.organism in the
blood of the meat would not deteriorate it, and, morewver, they are “ quite rare in the blood of skeletal
musgles " {meat). (L, p. 6L) There is no likelihood of the disease being sommunpicated to man by
ingestion of the micro-organisms, nor in any other way.

These considerations indiate that, at the mozt, inoculation will render meat less nutritions during
the period of illness, but that no permanent injury is produced. As it i unlikely that the operation
would be performed on animals intended for almost immediate slaughter, the temporary deterioration is
of no practical imporianes.

(2.) Milk.—The animals experimented upon by us were all dairy cows, and were milked twice a da
in the neual manner.  As will be seen by referanee to the Appendix, the milk waz examined as to
quantity and quality, _

(1.} Quantity, —The amounts given duily are stated in Table VI, which shows the effect of ino ula-
tion on the vield of milk. They were calimated by weighing with a spring balance, as being simpler and
maone aceurate than mensuring.

Table VI.—8howing effect of inoculation on the vield of milk. Quantities in Ib. Avoirdopois.
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As the yield varies slightly from day to day, we have taken the usual limits of the yield before
inoculation as a guide in determining the effect of inoculation. These limits are given at the top of the
table. By comparing them with the amounts aseertained after inoculation it will be seen that a diminution
oeeurred in all cases®  The decrense commenced between five to thirteen days after inoculation, but
usnally before the 10th day. 1t continued for two to eight days longer, and the full extent was reached
botwoen ten and fifteen dayve after inoculation. The }'l'e%il then inereased again, and the lower limit of the
normal was repnined between eightesn and twenty-cight days after inoculation. In five of the cows thi
improvement continued, and the former high limit was exeeeded, but in the other seven the Ji!|df¥mﬂinﬁd
between the previous extremes, iy

Estimates, bused on the figures obtained, showed that the total loss of milk in our whole herd nf
11 cows + amounted to abont 50 gallons, Rockening milk as worth Gd.q gallon to the producer, the money
value of the lozs would be 255 on the herd, or 2s. 3. per cow. But apart from the fact that our eows
were poor milkers at the best, the estimates are haw.l!]un the assumption that the milk would hl I-lHd
throughont, Althouzh, as will be seen, this would not be of serious consequences, most dairymen ‘fqﬂ!ﬂ.
probiably elect to avoud all risks and dizeard the milk during the febrile period at lenst. This wonld mean
the loss of o week's milk, as & rule. Taking 20 1 o day ng o fair vield, the loss would amount to 140 lb.,
or 11 gallona per week, equivalent to 4 money vilie of 7= per eow, It

_ wun, JIIL:_W-rnlnt coxeaption, THi cow. wis imgweving bn hor yikl dadly sl the tlise she wns inooulstad, and (ke amonnt {ncreased
turing the incubation period 1o 20725 b This fact is takoem into -4 d mﬁmmdﬂﬁmmnulhwwn
tXo. IX, which wus Killed, and Ko, 101, in which effects wene excepk slight, hove been fresn Wi #5timate.
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Tt would obviously be best 1o inoeulate the cows one by one a2 they beeame n:|r_"|.', and 20 avoid wll
loss of milk. The danger of abortion resulting during the fever should be remembered, and the operation
performed well before the expected time of calving.

i) Quality.—Estimations of the epecific gravity, tolal solids, (g, and =olids not fat, were used as
the bagis for the determination of the effect of inoculation on the quality of the milk, This part of the
work was carvied out in the chemical laboratory of the Health Department by the Government Analyst.
The results of the analyees before amd after inoeulation are given in the reeords in Appendix 2. Their
examination will show that no appreciable ehange in quality oceurred after inoeulation. The milk
remained up to the standard composition in all respects throughout. The total solids and fat show a
proportionate inerease during the fever, but this merely means that they did not diminish to the same
extent as the quantity. The speeific gravity was lowered owing to the relatively greator amount of Fat
present.  Uin recovery from the fever the quantities soon became readjusted to ther former proportiona.

No alteralion in taste, appearance, or keeping qualities was noticed, and throughout the whole
time of the experiments, except during actual fever, the milk was used for drinking and domestic purposes

1 persons without ill effects,

Smith and Kilbourne state that some observers have recorded the sudden and partial cossation of

the milk =ecretion during natural Tick Fever, but that they had no opportunity of observing this symptom
Lp-20). Our results are in acconl with this statement, but they show that after inoculation the

i e in the yield iz temporary only, and that no serious effect on the dairying indusiry need be

anticipated. The changes were not in any way speeial, but such as might ocenr in any febrile discase.

()} Comment,

The facts above recorded show that the effects of inoculation on eatile are the same as those of
natural Tick Fever, but very much milder as regards both fatality and the severity of the illness,

; It ia to be noted that there is a double mortalily to be rechoned with, the primary fatality of
ralgUhm and the secondary Fatality on exposure of the inoculated animals to ficks.  Baoth are slight,
hgnﬂmr amount to less than would be caused by the ticks in uninoculafed cattle.

Apart from the fatality, the inoeulation illness does not entail serious consequences.  The animals
usnally recover in a month or six weeks, although occasionally an individual beast way romain an invalid
for two or even three months.  The observations on milk and meat have had the satisfactory issoe of
showing that the effect on these products is aiifht and practically unimportant.  In Appendiz 1 will be
found mphic reconds showing the relafionsbips between the fever, blood destruction, and milk-yield
during periods of reaction.  The charts ueedllnn special explanation, their purpose being merely to
give o gort of bird's cye view of what happens during the acue stage of the illness,

The possibility of ineculation infreducing diseases other than Tick Fever has been suggested morne
than once.  Although the risk is probably not great, it= existence must be admitted if the operation be

by unlearned persons. It iz essential to have the furcknowledge that the animal whose blood

to he uuerl.Jia free from communicable disease.  The only safeguard is carcful preliminary examination

by a skilled individual. 1t weuld, perhaps, be advantageous 1o cstablish in each districta stud of specially
gelected healthy animals for inoculation purposes.

Tt is not to be denied that inoeulation has ita defocts,  The existing method is erude and uncon-
trollable in its results, but it is the only one at our service at present. 1t remains for the future to decide
"‘hﬁarm' naot it can be improved wpon.  In any case the defects ave not sugh ax to contrindicate its
r:ln:u; in the mass the balanee turns in its favour,  Tte sdvanwiaees are 0 clear gain ; its defects swch

s would be many times magnified by the incidence of Tick Fever upon uninoeulated animals.  But the
:ﬁ;ﬁ that inoeulation i not an unmized blessing must be recognised. 1t has ils limitations, and a clear
understanding of them iz necessary in order to aveid the disappointments which would result from false
impressions of the seeurity it offers. The method must not be relied upon for more protection than it
ﬂmpmulh]_f furnish. With this objeet alone lave ihe defects heen givem prominence in this report.
Thaﬂm not to be regarded as prolubitive of the method, but indieative of s cost.  In view of all the
evidence it wust be concluded that, in the face of threatening tiek invasion, proteetive inocolation is a
perfectly justifiable procedure,

PART 3.—NOTES ON PROTECTIVE MEASURES OTHER TIIAN INOCULATION.

Howerer valuable as a prolective measure against Tick Fever, inoeslution will not prevent tick
infestment. The two things are distinet and separate, snd have to be contended against on different
pringiples. Sufficient evidence has been submitted in the foregoing pages to shew the need for strennous
apposition to the ingress of the cattle tieks into this Colony. Witha view of pscertmining how far the
measures at present in vogue are capable of imposing o bareer in the path of the parasites, special
inguiries were made concerning them during our (lueensland visit.  The opinions expressed were so
pumerous and varied that the task of sifting the chaff from the grain is by ne means an easy one. The
t_'p]luwimnm must be regarded merely g tentative efforts in that direction

principal measures dirocted against the dispersal of ficks are three in number, viz, :—
(o) Quarantine.
(B) Dipping and kindred measures.
() Crush inspection.

: ;:n] The value of quarantine depends on the conditions under which it is applied. Tt may be
il agninst agencies coming from without, in which case it is 8 methed of exclusion, or it may be
directed againet agencies which have already gained an entrance, in which case it is a methed of isolation,
As applied to restrict the dispersal of eattle ticks thereare important differences hetween the two methods.

The method of exclusion, which prohibits the importation of stock from aveas known to be
associated with tick infestation is already i operation in this Colony.  OF it= advisability there can be no
doubt, the :tluumtiun is whether it can accomplish its object of preventing the ingress of the ticks.  Ticks
do not wander far on their own account, their dissemination over long distances depends on their being
tunnpnnml iy travelling stock. Tt may be considercd, therefore, that the exclusion of such stock will be
mve s0 long as there is o sufficiently wide * buffer™ arca between the tick-infested country and ;mr

T, Tlage
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The methad of isolation, or internal quarautine, consisls of the shutting up of tick-infested cattlo
within their own pasturos.  The need for this measure in this Coloszy hia= not vot arisen, but it has been
need in Queensland.  As its application has eaused considerable dissnisfaction amongst stockowners, its
iliseussion in this report may not be deemed superfluons in view of possible contingeneics.

The valne afforded to the method of exclusion, by the distanee required 1o be troversed by the
ticks, is lncking in the cose of isolation. Transport over short distances can be effecied by agencies which
do not exist when the jowrneys are long. 1t is waid, for instance, that the ticks can be carried by marsu-
pinls, birds, snakes, &c., on the elothing and Wankets of human beings, or even blown for some distanee
attached to grass speds.  They have at times “beoken quarantine ™ in a quite unoccountable manner.
Under the circumstanees, it iz not surprising to find that isolation nltimately fails,

The various modes of teansport make it extremely difficult to establish and maintain a safisfactory
quarantine. A single fence has usually been of little serviee. A double fence—ax along a railway line—
has been passed throngh, A natural barvrier such as a viver or range of mouainine hos sometimes been
effective, sometimes not. Tt ia thereforo probalile that any wselation that it would e possible 1o impose
under ondinary circumstances furnishes o but imperfect protection.  Indeed, the history of the ticks in
Cueenslomd teaches that sooner or later these parasites will become disseminated in spite of the isolation
of the infested eattle. F

1t docs not fallow that ikolation is altogether vseless.  Cattle furnish the usual and readiest mode
by which ticks are transported, carringo in other ways boing more or less accidental and uncertain,  So
that isolation of the cattle, though not absolutely preventing the dispersal of the ticks, does impede their
progress 1o some extent.  The delay cffected will generally be long enough to permit of the taking of other
mensures, o4, inocplation.  These considerations auggest that isolation nlmn]r} only be used as a temporary
measure.  The more or less permancot closing up of cattle in their own pastures, perhaps ultimately to
die of starvation, s of questionable expediency.  Tho hardship inflicted upon the owner of the cattle does
not seem warranted by the indefinite amount of protection gamed. Moreover, it becomes very expensive
to maintain, On the other hand, a temporary wolation, for a few weeks at most, whilst not greatly
embarrmssing to stockowners, nor unduly expensive, will serve every purpose that can be e:putﬂl of the
ST,

(8} Dipping.—The value of dipping is a disputed point.  Some of the dips in use undoubiedly kil
ticks, but the dipping can rarely be so condueted as to ensure the destructioa of every tick on o beast.
The extensive multiplication of the ticks escaping destroction 1= only o matter of fime, and the plague
aoon hecomes as az ever.  The repeated dipping advocated by some iz said by othera to seriounsly
dnmage the eatile. The rrinci:]:lir is deeply rooted that eattle subject to Tick Fever should be left undis-
turbed as much as possible.

Dipping, therefore, does not furnish any security against dispersal of ficks ; but it has its uses.
It has been mentioned above that, apast from conveying Tick Fever, the ticks may cause injury i
mere parasitism ; that some animals suffer more from ticks than Tick Fover. The removal of the bulk of
ihe ticks from such animals woulid afford the relief, albeit temporary, necessary to enable them to regain
::uHiIgime vimour to make an ultimate recovery.  In such enzes dipping would find a legitimate and useful
apphcation. :

e What las been said of dipping applics also o kindred mensures, such as smearing with unguents
and parasiticides.

(c) Crush Tnspeetion.—Concerning the inspection of animals in a crush, it may be said that if the
ticks be more or less mature, they will probably be detected, if they be in the laeval stage, no bigger than
ping heads, they will probably not be detected.  The chances are that any infested herd will show ticke in
all stages, and so the mapeetion will be of sepvice.  But it is conecivable that in some particular hend the
ticks may have been recently acquired (within o weelk), and by thesr small size cscape observation.  Then
the inspection will fail, and the ticks gain an entrance.  The general Lestimony 18 to the effect that failore
may oceur even with an expericnced inspector, and that nothing less than casting and minute cxamination
offers any security.

Crush inapection, therefore, offers only a partial protection against the ingress of the ticks. 1t
may have some value in limiting the number of entrances, and in that way enabling other measures to be
concentrated upon particular places instend of being seattered all along the line. It may have an
aulditional moral value, for \rhi]]sct inspection iz insizted upon, unserupulous individuals will not try to
import grosaly tick-infested catile,

CONCLUSION,

Tw the preceding pages the cndesvour has been made to present and analyse the evidence eon-
cerning the measures upon which relianee will have to be placed in defending the herds of this Colony
against ticks and tick fever. Care has heen taken fo submit botl sides of each question ; our armament
has been examined as (o its weaknesses as well as its strenpth, There remains for consideration the
praclical question of how to make the best use of the forees at our dizposal.

\ There is no doubt that exelusion, dipping, and crush iuspection should continue to form the fiest
line of defence. The informption gleaned conceruing these measures is to the effect that they will not
render our position impregnable.  They appear to have been individuoally and eollectively futile in
weventing the ultimate progeess of the ticks. But they have the merit of imposing o temporary cheek.
'he comparative importanee of the method of exclusion depends upon its being a long range measure,
and it will disappear when the ticks come to close quarters.  No system of quarantine can withstand the
repeated multiple attacks which may then be expeeted.  Nevertheless, in spite of the deficiencies of this
and the other two measures, they may in combination suffice to resist the invasion of ticks for a con-
giderble time to come. Their observance, thercfore, should be subjected to rigid and continuous
vigilance. 1t will be time enough to abandon them when the guard they form has been broken through.

The pmbubilitj that thi= will happen sooner or later mokes it important to attend 1o our intornal
resources.  The inadequacy of 3solation and dipping, except as temporary expedients, throws us back on
ingeulation as our principal protective wmgun. It has Been pointed out that whilst inoeulation ie
capable of affording very decided aid in combating tick fever, this benefit is not to be gnined without
saerilice. It is worth while to refleet upon the means by which the loss may be redueed doon minimuﬁ;

[
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We have seen that immunity against tick fever only becones complete and lasting as the result of
repeated infection.  As sntiufn.l:tpr{ and durable immuoity 15 not secured by a single attack of the naturl
diseanse, so the protection of caitle 1= not finally effected by a single inoculation, The condition of
pequired immunity is an artificial one, and the tendency in all such coses is reversion to the natural state.
In animals immunised against anthras, diphtheris, snake poison, &e., it is necessary, in order to keep up
the immunity, to ocensionally inject virus, toxin, or venom. In vaccipation agninst small-pox, the
protection o orded by the infaney vaceination becomes diminished during growth, and requires to be sup-
plemented by revaecination after puberty. By analogy, it is to be expected that the acquired immunity
of cattle against tick fever, in the absence of reinfection, will gradually become lessened as time goes on.

This reasoning induces the suspicion that we may propare for tick infestment too long beforehand.
If we inoculate now, the immunity may be Iost again before the ficks come.  But on the other hand it i
necessary to be ready, for the 1&:{3 may come at any time. There are two courses open to us.  We can
gither reinoculate annually until the ticks arrive, or we can attempt 1o secure an enduring immunity by
inoenlating and reinoculating several times in suceession, with, say,a month or six weeks interval between
each operation. The first suggestion is based on the view that inoculation is probably most valuable
when performed shortly before exposere to ticks, and the interval of a vear is chosen as being the time
du,ring which the immunity conferred by a aiuglc attack has been shown to Inst, in some cases at least.

he seconid suggestion is based on the view that the immunity becomes intensified by repeated attacks,
and is therefore likely to last lomger. It has the advantage of picking up the animals that eseape
i treatment on the first oceasion. It is impossible to be more precise about these suggestions,
because they have never been put to the test.  But there is little room for doubt that in this Colony,
where the exact time of the advent of the ticks iz a matter of uncertainty, reinoculation in some form or
other is the wisest plan.  The choice of o method must be governed by practicability, but all direct and
indirect evidence indicates that the immunity, onee obitained, must be maintained by ropeating the infection
within a limited interval of time.  Thi= adviee has the recommendation of being an imitation of the natural
conrse of events consequent on tick infestation. 1f the ticks come, they may be relicd upon to perform
“the reinoeulation on their own acconnt.

1t be questioned, however, whether it is advisable to ineculate all animals until the eloker

W of the ticks. In view of the rapidity with which the immunity can be produced, the inoculation

the older eattle might be advantageously deferrod until actually necesaary, the operation being restricled
in the meantime to the young stock. In this way there will be avoided the fatality attendant on inocu-
lation, which mostly cccurs in adult eattle. The present gemeration of old eattle might nover need to
be inoculated, but we should see to it that our future herds consiet of highly-protected animals. By
commencing a8 aoon as possible, we shall gain the time neeessary to properly immunize the cattle, and the
lﬂ.rlnl'.l.gqa being able to conduet our operations with a calmness nngdiﬁih::ntiun which will b 'itnlm:l.ib]i"
aftor the actual warfare begins,

The total outeome of the nhove considorations, as to the manner in which we should bring our
forees to bear to restrict the consequences of tick invasion, is to the following effect :—We should ener-

Iy maintain our border defences, and we should seb about rendering our internal position as secure
ns possible by inoculation and reéinoculation of our eattle, The youne stock should be inoeulated at onee,
and the old stock later on if necessary. The immunity conferred by the first inoeulation should be

plemented by systematic reincculation aceonding to some definite plan, until the arrival of 1he ticks
o8 it o hngr TIOEOEEArY. This, nrsum-.rthing lilee this, must be our plan if we are to avoid the disaster

which has befallen our Queensland neighbours,
Syidney, December 29th, 1598, {(Signed) FRANK TIDSWELL.
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Report on the initiation of proteetive inoculation against Tick Fever in the
ﬁm-th Const Distriets,

Berxe aware that Dr. 1. Tidewel!, Principal Assistant Medieal Officer {o the Government, is about to
Furnich a roport dealing fully with the nature and effects of protective inoculation against Cattle Tiek
Fever, it is proposed to confine this report to the principles underlying the applieation of this procedure
a8 now being initiated in the Morth Const Distriet,

_ The method adopted has been formuloted upon the results of experiments carried out in Sydney
and information gathered during the recent visit to Queensland in associntion with D, Tidswell,

Protective Inoculation consists of the subcutaneous injection of five enbic centimoires (5 ce.) of

defibrinated blood taken from an immunized or “salted ™ animal. That is one that has suffered from a
serere attack of Tick Fever naturally or artificially acquired.  Reopeated experiments have proved that the
plood from an animal salied by artificial inoeulation possesses the same protective properties as that from
ono whose immunity has been naturally acquired,

Tug EstApLispMesT oF SiLTED STOCK.

The primary and most important step in initiating inoculation is the establishment of a stock of
Hﬁﬂﬁglg’ 1 ﬂ" but otherwise healthy caitle for the sale of blood
ealthy young cattle (ealves and yearlings) are best adapted for this purpoze as they are casier

handled and o om.  Moreover tha{.am naturally less susceptible to the virulence of the fever, and
mmﬂ; constitutionally healihier than adults. Still as wubereulosis affects cattle of all ages, it i
i practice to subject all intended for thiz purpose to the tuberculin test. The animals must indis-

- withstand the test.

n order to thoroughly ' salt " these “stock eattle" it i= recommended that they receive three
inoculations as follows, viz. :—

{2} A first inoeulation of 5 c.e. of recovered blood. This should produce a veaction within four to
twelve daye, after which a period of four to eight weeks is allowed to elapee for complete
recovery to take place. When they are subjected to,—

{E} A second inoculation of 10 c.e. of recovered blood. This inocalation i= not considered indispensible
in cases where the temperature records of animals tnken after the first inoealation indicate that
u severe reaction has taken place. - It is however, recommended to be practised when large
numbers are operated on at the one time.  After this inoculation the cattle are kept under

. ng:na.u' ation for fourteen days, and if no reaction follows,—
() A fnal inocalation of 10 c.c. of virulent blood; the strength of which should be demonstrated by
. inoenlating an unprotected beast.

Should the final inocolation of proved virulent b'ood faii to produce a reaction, and in no way
meonvenience the animals so treated, the blood of these animals may Ea regarded as well adapted for the
purpose of conferring immunity to others by inoculation. In recommending this process the object is
to produce an immunity of high degree and lasfing influence.

TiE EXTENT TO WHICH [NOCULATION 18 RECOMMENDED TO BE CARRIED OUT AT FRESENT,

ﬂwiugtu the quarantine measures adopted Tick Fever is at the present time unknown in this
Caolany. The opinion that ticks must eventually invade our herds along the eoast disbricts secms o bo
fairly unanimous. The ticks mizht u|1>rcn.r saddenly in the near future or may be not for a considerable
time. Conzequently inoculation of all cattle 13 not thoughi advisable ab present, as unnecessary loss
may be thereby involved.
To at once commence inocalating voung enttle (ealves and vearlings) and thus gradually prepare
{1 mindmise the loss entailed by a sudden ombreak of Tick Pever is considered a justifiable precantionary
measure, and 18 therefore strongly recommended. The dry cows should be inoculated when conditions
are favourable, and the remainder of the herds when circumstanees wareant such procedure.

COXpITIONS T0 BE ONSEREVED WITH REGARD TO [NOCULATION,

Experience has tauzht that in order to minimize the loss resulting From inoeulation the following
conditions must be observed, viz. :—
(L) The eattle must not be travelled long distanees cither before or after inoewlation.
(2.) That eattle in moderate condition withstand the effects of inoculation better than those in prime
or low condition. »
{3.) The operation must be conducted with as little noise and bustle as practicable.
(+) The eattle under treatment must be placed in paddocks containing a good supply of grass amd
water, and there allowed 1o remain undisturbed.

There should be little or no diffiulty in conforming with these conditions when inogulation is
being earvied out on large stations.

In treating the small herds of various owuers some diliculiy moy be met with, This, however,
may be overcome by having properly salted animals distributed to various contres. The inspector of
stock for the district, or a licensed operator, could then deal with the small lota individually or collec-
tively ; in the latter case the various owners could eonjointly arrange for the accommodation of their
cattle at a convenient and suitable place, where the inoculation conld be carricd out,

Favrry TREATMENT AXD ITé PREVEXTION,

Many enses are heard of in (Fueenzland, in which inoculation has not conferred upon the animal
so treated the desired protection.
Owing to the satisfactory resuliz derived from inoculation, when carried out cither experimentally
mg“im“h of on o large scalo by reliable persous, one is inclined to the belief that fauliy treatment w
eanse of filure in many instances,
This






