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Preface to Third Edition.

The first edition of the pamphlet, '~ Aids to Stockowners,”
was published in October. 1920, and a vevised edition
September, 1928,

The constant progress in veterinary rescarch necessitates
frequent revision of stock-disease paraphlets, and the third
edition has been compiled for the purpose of furnishing stock-
owners with more up-to-date knowledge of the commoner stock
diseases met with in this Colony. It also deals with several
diseases and conditions responsible for losses in stock which
were not described in the previous editions, e.g. poisoning by
some of the commoner chemicals, plant poisoning, snake-bite,
Laikipia lung disease of sheep, sheep-pox, fowl-pox, para-
typhoid of calves, ete.

Part I meludes o smnmary of our present knowledge of
the commoner stock diseases which oceur i the Colony.

Part 1l.—Laboratory methods,
Part 1. —Miscellaneous,

An Appendix 1z added giving the aative names of acute
diseases affecting cattle.

Generally speaking. the most important stock diseases of
the Colony may be grouped as follows . —

1. Those spread by direct contact with aflected animals
or their morbid products, e.g. rinderpest, plenrvo-pneumonia,
anthrax, swine fever, contagions abortion, stomach and intes-
tinal parasites.

2. Those m whiach infection 1s conveyed by an animal
parasite such as a tick or msect, e.g. Leartwater, blue tonoue,
horse-sickness, redwater, gallsickness, Fast Coast fever, efe.

4. Those in which an animal parasite, such as a tick,
probably plays an indirect role in the =pread of infection, e.d.
streptothricosis, uleerative lvimphangitis, bovine Ivinphangifis,
eic.

With the few exceptions mentioned in the pamphlet, no
drugs or medicines are at present known which may be con-
sidered specific in the curative treatment of the diseases dealt
with therein. Some may be snecessfully combated with sera
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or vacemes, but no method of preventive inoculation has so
Far been imtroduced for dealing with others.  Some of the
latter, e.g. heartwater, etc.. may be suppressed by other
measures ;. one of the most effective weapons being dipping,
which atms at the destruction of the actual transmitting agent.

A Tactor of importance and one of the obstacles in the
eradication of some of the diseases of animals i1s game and
vermin.,  Soeme are responsible not only for their spread, e.g.
rinderpest and swine fever, but, as hosts, play a role n the
maintenance of others—stomach and intestinal worm  infec-
tions, trypanosomiasis (fly diseasel, ete,

In the case of the domesticated animals, the recovered
animal mayv also be the reservoir of the virus, e.g.—

=

Redwater and gallsickness tanaplasmosis) in cattle ;
Bihary lever in the horse;

Biliary fever in the dog;

Trypanosomiasis (Hy disease).

In order that the spread of infection may be reduced to a
minimum, effective measures of control should be put mto
operation without delay; a correct and early diagnosis is
therefore of primary importance.

It 1s recommended in cases where the services of a
veterinary officer are not available that owners should forward
without delay material as indicated in this pamphlet to the
laboratory for examination should any doubt or difficulty arise.

Revision of ** Aids to Stockowners "' has been carried out
with regard to practical utility and in the hope that 1t will
continue to be of assistance to stockowners.

The assistance of the research officers of the Veterinary
Research Laboratory was obtained when compiling this edition,
and references have been made to the publications of various
authorities and also to the Reports of the Director of Veterinary
Fducation and Research, Onderstepoort, and 1t is hoped that
this general acknowledgment will be accepted by all as an
acknowledgment of indebtedness to them.

J. WALKER,
Chief Velerinary Rescarch Officer.
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AIDS TO STOCKOWNERS

PART 1.
A Description of the Commoner Stock Diseases
which occur in Kenya Colony.

A.—DISEASES OF CATTLE.
RINDERPEST.

This is probably the most serious disease met with in
cattle.  In view of its highly contagious nature it is liable to
Hi]l'{‘:{l] I'il|l|-r”:l.' r||rnu;_-"]i _-;:u,q:-pjpt]'h.lt- cattle and 1[”1“1|_,_:I| SUSCep-
tible game to all parts of the country. Owing to the frequency
of 1ts transmission by game, great care should be taken to
avoid the infection from this source. There are a number of
different kinds of game sald to transmit ]'il]ll!"l"rl‘ﬁ.t, viz. buffalo,
eland, bushbuck. waterbuck, wart-hog, impala, bush-pig, reed-
buck, and probably some others.

CAUSE,
The causal agent of rinderpest is an untravisible virus
which affects the blood-stream, the body tissues and secretions
(saliva, ete.) of an affected animal,

Mobe or INrFECTION,

The virus usually gains entrance to the body through the
mouth during the ingestion of contaminated food or water.
Contamination of foodstuffs results from the passage of the
natural secretions of a sick animal. The virus can be trans-
ferred indirectly from infected to clean areas by such inter-
mediaries as humans, doos, vultures and CAINIVOrous vermin

carrying meat from carcasses dead of the disease,

IvcuBaTION PERIOD.

By incubation period is meant the time that elapses
between the moment the infective Virus or organism gains
entrance to an animal’s body and the time at which the first
signs of the disease become evident, In rinderpest, as in
many other diseases, the first sign is a rise of temperature. The
incubation period of rinderpest, when contracted naturally,
varies from three to nine days,
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Marked elinical svmptoms, however, are not manifested
for several days after the rise of temperature takes place, and
it should be remembered that during this period the affected
beast is capable of infecting others which may live in contact
with it.

SYMPTOMS.,

As already stated, the first disturbance 15 an elevation of
temperature up to 1039 or thereabouts on the first day and to
105° or 106° ., or thereabouts, on the second or third day,
The temperature remains elevated until a day or two belore
death, when it suddenly drops to sub-normal. The first symp-
toms which strike the eye are dullness, loss of appetite, staring
coat, followed later by a muco-purnlent discharge from the
eves and nose, and marked salivation.  Diarcheea usually sets
in, weakness ensves, and continues until the animal is unable
to rise. If the lips and tongue of the animal are examined
towards the later stages of the disease thev will be found
highly inflamed and their surface very much excoriated and
covered with cheesy-like deposit. This symptom iz very
typieal of rinderpest, and its presence, in conjunction with the
above, is positive evidence of the disease.  Death nsually oceurs
within a week or ten days after the first visible svinptoms are
noted in cases ending fatally.

PosT-MoRTEM LESIONS,

In this as in all other diseases post-mortem examination
should be carried out immediately or within a few hours of
death.,  The longer the carcass remains unexamined the more
will putrefactive changes oceur to obliterate the true state of
disturbance brought about by the disease,

Mouth and Tongue.—As deseribed above under ™ Symp-
toms.” we frequently find here one of the most typical signs
of rinderpest.  As a rule, inside the lips, under the tip and
sometimes along the sides of the tongue, and on the gums
will be noted a peculiar inflimmation roughly resembling a
fiv-bitten surface covered over with a deposit resembling cream

cheese,

Stomach.—The fourth stomach will be found highly m-
flamed, and its contents often blood-tinged. Numerous uleers
or sores will be frequently found on the inside lining mem-
hrane : these sores Viry in size from a millet seed to that of a
florin  piece.
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Intestines.—Thronghout the whole of the intestines
inflammation usually exists, uleers oceur, and the contents
are frequently blood-coloured. A grevish deposit mav also be
seen on portions of the mucons membrane of the bowels.

Lung.—In a number of cases these will show emphysema
(sce Part IT).

Heart.—The inner and outer linings of the heart usunally
show many hamorrhages,

Spleen.—This organ is sometimes enlareed to double its
normal size.

Liver.—The liver is often swollen and is usoally very
rich in blood.  Friability is also noticeable in a number of

Cises,
Kidneys.—As a rule these are engorged with blood.

Urinary Bladder and Urine.—In uncomplicated cases no
marked changes are seen, but redwater Heing a frequent
complication of rinderpest the urine may be of a dark red or
coffee colour,

TrEATMENT,

An ammal which has been suffering for some days fron
rinderpest contracted naturally does not, as a rule. recover,
but if the svmptoms are detected early enough, that is. during
the first or second day of the temperature reaction. a cure
might be effected by inoculatine the animal with a large dose
of anti-serum. A few hundred (250 to 5000 cubic centimetres
can be inoculated without ill effects.

Bleeding a few hundred cubic centimetres of blood fromn
the jueular vein when the symptoms are alarming, viz. pulse
frequent, respirations markedly accelerated, and teinperature
considerably elevated, appears to be beneficial, and conld be
resorted to in the case of valuable animals.

Preventive inoculation is the usual method emploved to
combat the disease. There are two methods of carrying ot
this inoculation; one, which is cotnmonly  called  ** single
inoculation,” comprises the injection of a dose of serum alone
which controls the reaction should the animal contract the
disease naturally. The injections should be repeated at fort-
nightly intervals until all risk of infection has disappeared.

In Kenya Colony, the simultaneous method known as
" donble inoculation ** is usually employed, but in instances—
e.2. (1) to reduce the risk of losses ||'|:¢[-I_\' to arise from contact
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infection pending simuitaneous inoculation of the herd, and
{2y where the latter is not desirable, as in the case of cows
and heifers heavy in eall and valuable imported stock—the
" single inoculation "' method is indicated.

Double inoeulation comprises the injection of the virus
itsell’ in the form of blood collected from a reacting animal
during the height of the temperature reaction and which shonld
be inoculated without delay, and, immediately after. a dose of
serim which is ealeulated to counteract the fatal effects of the
virllent blood to the extent of allowing the animal to sicken
and subsequently recover. With the exception of yvoung un-
weaned calves, an animal which so reacts and recovers 15
considered permanently innnune to rinderpest, and is branded
on the left rump with the letters ** A M. Tt has been found
that some .-x'tll:‘kir:l,r__[ calves up to five months or s of ATe pOssess
a marked degree of natural immunity to the disease. This
mmnunity. even though it may be strencthened by artificial
means, eventually passes off, leaving the animal suseeptible.

Owing to the intricacy of the double-inoculation method.
it 1 mnadvisable for a lavman to undertake the operation.

IMRECTIONS FOR THE TUsE oF ANTI-RINDERPEST SERUM.

The serum is issued in units of 30 c.c. in quantities of
from 250 c.e. and upwards. The price is Sh. 2 per unit of
A e,

Propertics.—Anti-rinderpest serum varies in colonr. It
may be reddish-yellow or brownish-vellow. It should have a
chinracteristic but inoffensive odour.

A small quantity of carbolic acid is added as a preservative,
which does not, however, prevent the growth of the accidental
bacteria which may gain access during its preparation : these
should not produce il effects of any mnportance in the inocu-
lated animal. If not intended for immediate use, the serum
should be kept in a cool dark place, and when stored under
these conditions shiould be effective for about two vears,

Fivery care is taken in the preparation of the serum, but
o guarantee is given regarding its safety or eflicacy,

Outbreaks of rinderpest and their control are dealt with
by the veterinary field stall under the direction of the Chief
Veterinary Officer or his deputy.




Mernops or INOCULATION,
(1) Serum Alone Method,

When the possibility exists of a susceptible herd becoming
infected with rinderpest, owing to the occurrence of the disease
in the vieinity or to other canses, or when the disease has
actually appeared in a herd, the moculation of serum alone is
siimetimes resorted

Some at least of the sosceptible animals under serum
treatinment may contract l'iluh'*l‘iw.-il by contact if the disease
has already appeared amongst them ; others escape infection.

Mode of Employment.—The sernm is inoculated sub-
cutaneonsly behind the shoulder at intervals of a fortnight
until all trace of the disease has disappeared in the herd or,
in the event of the disease being in the vicinity, until all
danger of infection ocenrring therefrom has disappeared.

Dose.—For gattle of average susceptibility, the dose is
15 c.e. per 2200 1b., equalling 100 kilos. (approx.) live body
weight, but for highly susceptible animals this 11{1“' should be
mcreased to 200 c.c. per 220 1b, live body weight, or more, on
the recommendation of the veterinary {Jl'tlu-t.

Result of Inoculafion.—Animals which contract rinderpest
by contact when under serumn treatment usually recover and
acquire nnmunity.  Inereased doses, for adults 200 to 300 c.¢.,
or, in the case of highly susceptible adult animals, 300 c.e.,
may be effective as a curative il injected in the early phase of
the disease. The sernm has no carative effect in the later
stages of rinderpest,

(2) Serum amd Virnlent Blood Method { Donble
Tnoeulation),
This method necessitates the subentaneous injection either
in the neck or behind the shoulder of—

(a) a suitable dose of serum : and

(b) 2 c.e. of fresh virulent blood subcutaneously on the
other side of the body.

Result of Inoculation.

(1) After an average incubative period of about five to six
days, symptoms of rinderpest are usually apparent. (It 15 most
important that the virulent blood should be collected during the
temperature reaction to rmdmpvnt, and used without delay, to
avold non-reactions occurring in inoculated eattle.)
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(2) In exceptional cases, although the febrile reaction may
not be a typical one, visible symptoms of rinderpest may
drpear.

(39 As a rule, the animal has recovered from the effects
of the rinderpest veaction by the fourteenth day after inocula-
tion and is then immune.

In the case of animals exposed in the open the tempera-

ture should be taken in the morning belore 8 a.m., as the

erature of exposed healthy animals may rise as high ag
1S 19, later in the day.

Dose.—For eattle of averave susceptibility, the dose of
serum is 20 c.e. per 220 1b, live body weight, but this should
be mereased for highly susceptible eattle on the recommendation
ol the veterinary oflicer.

Warning.—The reaction to rinderpest contracted either
naturally or by ineculation may produce

lad a recurrence of redwater and anaplasmosis or other
protozoal diseases in animals already recovered from
these infections.  Redwater is the commoner and
perhaps of most importance, and shoul be treated
in its early phase by an injection of trypanblue. The
breakdown in immunity to these infections may
produce a marked anmemia ;

() abortion in female stock,

The dipping of ealves at recular intervals from or hortly
after bicth may rvesult in their being susceptible to tick-borne
diseases,  The possibility of redwater and anaplasmosis heing
transmitted by the virulent blood should receive particular
consideration prior to double inceulation of regularly dipped
stock being earried out.

Unweaned ealves possess in many instances a partial but
ot complete mmunity to rinderpest.  In some cases, no
apparent reaction occurs in unweaned ealves as the rvesult of
maculation.,

Generally speaking, the partial fmmunity appears most
warked wmongst unweaned ealves up il two or three months
alter birth and decreases gradoally from then onwards till
alter weaning, and has vsoally disappeared a few weeks later.

Le-inoculation of calves should be cavried out according to
the recommendations of the veterinary officer,
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Fmimnisation of Twiported Stoek

Pure-bred or other cattle imported fron: countries where
I'iIIL]1'||lL‘r'~[ does not exist, e.o. Gieal Britain, South Afriea.
ele., are Jli_zfl|}' ﬂllﬂl‘l‘lb[ilh]l‘, and 1t s =ometimes ditheult even
when a high mndex dose of anti-sernm is used to control the
reaction to rinderpest, and double moculation is not generally
recoimmended. lrill'lrl'h'ui British - eattle and  some  South
Afvican eattle are susceptible to the redwater and anaplasmosis
of henyva Colony, and should it be necessary to immunise
them by the sinultaneons method precautions should be taken
to u=e rinderpest blood free of these nfections, or if nof
avatlable, fresh nasal virus collected from a rinderpest reacting
beast during the second day of the temperature reaction could
be substituted. The immunisation (simultaneous method) of
imported cattle which have recently recovered from redwater
and gallsickness immunisation is not recommended owing to
the risk of recurrences of these infections consequent on the
rinderpest reactions.

Donble inoculation should not be earried out—
(a) when cattle are in poor condition ;

(b) when the grazing is poor ;

(e) in wet weather;

(d) when animals are recovering from diseases such as
redwater, gallsickness, ete.

The dipping of cattle when reacting to rinderpest is not
recommended.

Antiseptic precautions should be taken in carrying out the
inoculations,

All vessels used for containing serum shounld be boiled for
fifteen minutes prior to use.

Syringes and needles should be sterilized in botling water
prior to and frequently during operations.

The hands of operators should be washed prior to com-
mencement and also after completion of the double inoculation.

Hlf: site of injection should be w .1-.|u_-nl with an antiseptic
such as 5 per cent solution of Jeyes' or 2 per cent lysol.

Abscess formation sometimes appears at the site of the
serum injection. This seems to opcur particularly in cases
where absorption of the serum is not aided by rubbing and
where the hair at the site of injection has not been previously
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clipped and the skin well washed with an antiseptic ; varions
organisins are usually present on the skin and are likely to be
subeutancously inoculated by the needle and cuitivate in the
serum, which s o soitable  medium  for the growth  of
OrEanisns,

Note.—The corvect estimation of the live body weight is
ol considerable importance as the aforementioned doses of
serim for cattle of average susceptibility are based on this.

RINDERPEST VACCINE.

[n some countries, notably in the Philippines, vaccination
has been substituted for the simultaneous method of immunisa-
tion. It consists of the inoculation of treated spleen collected
[rom a beast reacting to rinderpest.

At the present state of our knowledge, the vaccine confers
tinunity for varying periods.

Since vaccination may be of assistance in the control of
rinderpest in this Colony, the method is being investizated, and
experimental inoculations are being carried out under field
conditions,

TAST COAST FEVER.
CAUSE.

The cause of Fast Coast fever iz a minute microscopic
protozoal parasite resembling the group of piroplasms, technice-
ally known as Theileria parea, which can be detected by a
microscope in stained organ smears (lymphatic glands, spleen,
kidneys, ete.), and sometimes in the blood of an affected
animal.

Moni or INFECTION,
The piroplasin is transmitted from a sick to a healthy
heast by the ageney of ticks,

Transinission is not direct ; in other words. the tick which
sucks the infection in its larval or nymphal stage from the
sick animal must moult into another stase, the larva into a
nyimph, the nymph into an adult, before it can transmit the
disease.  So far there is no evidence that infection passes
through the egg. If the infected tick is unable to find a host
immediately, it ean under fayourable conditions remain alive
up till about twelve months, and still be capable of trans-
mitting the disease at any thne within this period.  An
observation of importance in connexion with transmission has
been recorded, viz, an infected adult tick transmits Fast Caast
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SFLEEN SMEAR OF EAZT COAST FEVER
SHOWING [A) KQCH's BODIES

ENLARGED LYMPHATIC GLANDS [X) OF EA=T
Cuasl FEVER DEAST.




tever only after 1t has been biting for a period of not less
than sixty hours, and is then only infective for a period of
sixty hours, so that after the lapse of 120 hours it can no longer
transmit the disease. An infected tick which is removed or
aceidentally detached from a beast during the period of five
days after its first attachment and then gets on to a suscep-
tible animal will transmit the disease if it is able to bite and
attach.

INCUBATION PERIOD AND DURATION OF THE DIsSEASE.

The average period is about thirteen davs.  The shoriest
known period is six davs, the longest twenty to twenty-five
days. The disease runs its course in abont six to twenty days ;
awverage, about eight days.  In cases which end fatally, death
nsually occurs in about twenty to twenty-five davs after the
antnal was bitten ]!_"n.' mmfected ticks.

SYMPTOMS,

The temperature usually rises on the first day of the
temperature reaction to 104° ., or higher. The animai
becomes listless and lags behind the others. Tt is commaon|y
noted that the beast although visibly sick continues to feed
until the disease is well advanced; one of the most charac-
teristic symptoms is the enlargement of the lymphatie glands,
those below the ears, in front of the shoulder and in the flank
bemg particularly noticeable.  As the disease advances. the
svinptoms become more marked. Oedema of the lungs fre-
quently sets in, in which case there occurs a marked disturbance
of the respirations.  In the later stages the animal goes down
and 1s unable to rise, or rises with difficulty,

Fast Coast fever is often complicated with a recurrence of
redwater, and it is usnal to find in such instances a vellow
discoloration of the visible mucous membranes.

In some cases the eves are affected. A whitish film Appeirs
on the surface of the eveball and blindness results: in cases
which recover the animal regains its sicht. The mortality
i cattle, other than ecalves, reaches as high as 95 per cent.

POST-MORTEM APPEARANCES,

Lungs.—These are often distended with a frothy exudate
taedemal,  The froth sometimes escapes through the nostrils
inmediately before or after death. When the lungs are thus
affected there is usnally a good deal of vellow liquid in the
chest cavity,



Fourth  Stomach.—Infammation. with  a nimber of
nleers, 1s commonly present.

Intestines.—The intestines are usually acutely inflamed,
and the contents may contain some blood.  Hamorrhases in
the Torm of bright red spots of the size of 2 pea are common
in the fourth stomach and intestines.

The liver is usnally enlarged with its edges rounded : when
the disease is complicated with a recurrence of redwater the
liver may be yellowish in appearance.

The gall-bladder is usually full of bile, and the bile thick
I consistency

Spleen.—This is az a rule swollen. sometimes to double
ar treble 1ts normal size.

Kidneys.—The most characteristic lesion is met with in
these organs, viz. red or pale yellowish-white spots, v; arying
in size from a pin-head to a pea, on the surface of the kidney,
known as °° infarcts.”™” They are not present in all, but in a
high percentage of cases. The yellowish-white infarcts usually
show a dark inflammatory ring round their base.

Urine.—The urine may be claret-coloured as the result of
a concomitant attack of redwater. In uncomplicated cases
the colour of the urine appears normal, viz. amber colour and
clear.

Lymphatie Glands.—As mentioned above under ** Symp-
toms,” these organs will be found much enlarged. On incision
they are found to be hwmorrhagic and wdematous: a zood
deal of fluid escapes from the cut surface.

Ilesh.—In cases complicated with redwater or anaplas-
mosis, the flesh has a vellowish appearance.

TREATMENT,

Medicinal treatment has proved to be of little or no
assistance.  Curative treatment with various chemicals and
dye preparations has so far proved ineffective, but further work
remains to be carried out in this direction.

PREVENTIVE MEASURES,
At the present state of our knowledge, fencing and dipping

combined with hand dressing offer the best means of com-
bating the disease.



EAST COAST FEVER KIDNEY SHOWING
WHITE INFARCTS,
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Dipping.—Dipping in an arsenical dipping fluid, combined
with thorongh hand dressing of the parts to which the dipping
fluid does not get access, viz. inside the ears, hairy margins
of the ears, evelids, under the tail, brush of tail, prepuee in
males, ete., is successfully emploved for the destruction of
ticks : the stock collect the ticks and carry them to the dip,
hence the greater the number of dipped stock to the acre the
sooner will tick-eradication be effected. 1t should be borne in
mind, however, that game, including small game and vermin,
are hosts, and maintain tick life. Dipping, to be effective,
should be carefully carried out, and the stockowner is recom-
mended to peruse the pamphlet on dipping published by the
Chief Veterinary Officer, Nairobi.

Dipping and hand-dressing is the most reliable method to
deal with East Coast fever. Theoretically, dipping every three
days in a three-days’ strength dip, combined with hand-
dressing, should control Kast Coast fever: but in practice,
dipping in a seven days’ strength dip at five days’ interval,
combined with hand-dressing, is now frequently used and with
suecess,

In South Mfrica, five-days’ dipping in a seven days’
strength, combined with hand-dressing, is usually employed,
and in addition the cattle are hand-dressed in between the
dippings: thus if a beast is dipped and hand-dressed on a
certain date it is hand-dressed forty-eight hours later, and
ninety-six hours after the original dipping combined with
lL.unI-lhewin" It is again :iippml and hand-dressed.

The good results of short-interval dipping are due to the
fact that an infected tick does not immediately, as stated
above, discharge infection the moment it attaches, Hand-
dressing in between the five-days' dipping should further
reduce the risk of infected ticks discharging infection.

It is the custom to hand-dress the cattle after they pass
through the dip. Various preparations are used for hand-
dressing. In South Africa, Delmore’s proprietary tobacco ex-
tract is mixed with oil in the proportion of one of tobacco
extract to six of oil; this is used with sucress. Some owners
purchase old motor oil for mixing with the tobacco extract,
but precautions should be taken not to use motor oil cont: vning
impurities, e.g. acid, paraffin,

At the present state of our know ledge, cases of East Coast
fever may occur up till fifteen months after the last case, but
in practice it is difficult to determine when the last case
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actually occurred, and under the conditions existing in this
Colony it is possible for an illicit movement of infected stock
to oceur through an estate, in which ease the difficulty of
determining when infection last occurred is inereased ; in any
case, once dipping and hand-dressing is commenced, it should
be continued with a view to the eradication of infected as well
as non-infected ticks.

A temporary measure of saving the cattle when the disease
has appeared in a herd and a dipping tank is not available,
is to move the herd from the infected to a non-infected area
through clean camps; the cattle are moved to a portion of the
clean grazing sufficiently large to provide grazing for thirty
Li:t}'r‘-. This sheuld be divided inte two |am'lim|:='.. The cattle
are first moved to one portion, where already-infected cattle
will show symptoms and the ticks attached at time of the entry
into the camp will drop, and since ticks which drop cannot
transmit infection until after moulting into the next stage, the
catile can be kept there for eighteen days without risk of
infection. They should then be moved to the other portion
of the camp, where the remaining infected cattle should show
visible syinptoms, and in which the infected ticks will drop,
and kept there for eighteen days, when they could be moved to
the clean area. DBy taking the morning temperature daily
the disease can be recognised with some certamty amongst
the cattle when in the camps.  Any showing a high tempera-
ture should be considered as suspicious and removed back to
the infected area.

e

LICKS.

A knowledge of the ticks whigh earry East Coast fever
and their life history is essential for the control of the disease
by dipping. Various species of ticks belonging to the genus
Rhipicephalus are known transmitters, e.e. the common brown
tiek lL_"hr'lu_ ullr:pr'.lfr”r'uhtfn:;!l, the f"ui‘n_‘ brown tick {R.;HIP.
Capensis), Hhip. nitens, the black ]liitmf tick fRlep. Stnins),
and the red-legged tick (Rhip. evertsiy,  Of these, the brown
tick (Rhip. appendienlatus) appears to be the common carrier
in lenya Colony,

The Brown Tick.—The common brown tick (Ehip. ap-
pendiculatus) and the Cape brown tick (Rlip. capensis) arve
included under this name. They have a similar life history ;
that is to say, the larvae, after attaching to a host, engorge
and drop in from about three to seven dayvs. The larva moults
on the ground into a nvmph.  This occupies from sixteen to
twenty-one days; average, twenty-one days. The nymph,
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when ready for feeding, seeks a host, and after attaching
engorges and drops in [rom three to seven days, and moults on
the ground into an adult in about eighteen days’ time. The
adult male and female after attaching mate, and the adult
female drops engorged in from about four to seven days, and
commences to lay eggs in about six days’ time. These hatch
in about twenty-eight days in the warm season.

The black pitted tick (Rhip. Simus), which is also a
three-host tick, hatches from the eggs in about thirty days’
time.  The larvie do not attach I‘:'.'Hm:f to cattle or horses,
but to other animals, in particular the dog, and the inter-
mediate stazes are found on smaller animals. The larvie, alter
engorging, drop and moult into nymphs in about twenty days’

time ; the nyvinphs into adults in about twenty-five days.

The red-legged tick (Rhip. cvertsi) is a two-host tick. The
voung larvar are usually to be found inside the ears. They
do not drop after engorging, but moult on the host into
nvmphs. The nymphs engorge and are ready to drop in from
ten to fifteen davs after attaching as larvae. The monlting
(nymphs to adults) takes place on the ground, and occupies
abount twenty-four dayvs. The adults usually attach to the
hairless parts of the body, particularly under the tail.

The brown tick (Rhip. appendiculatus) transmits the
disease in its nymphal stage after the larva has fed on a sick
beast, and in its adult stage after the nymph has fed on an
affected animal. The red-legged tick (Rhip. evertst) transmits
in its adult stage after the larva and nymph has fed on a
sick beast.

TMMUNISATION.

This consists of Intravenous, subeutaneous and inira-
dermal inoculation of spleen pulp mixed with blood of an
affected beast which produces a reaction to East Coast fever
from about the fourteenth day after inoculation in a varying
percentage (30 to 40 per cent) of susceptible cattle, other than
calves. To complete the immunity, inoculated cattle require to
be exposed to natural infection from about the twenty-first day
after inocwmation,

A percentage of the animals which react to Inoculation
and a still larger percentage of the non-reactors again react
w East Coast fever on exposure, with soms2 mortality ; the
death rate being greater amongst those which failed to react
to inoculation.
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The method ean be made use of with the prospect ot
conferring immunity in about 75 per cent of recovered red-
water anaplasmosis eattle other than ealves,

aa

measure on infected farms where losses are Gectlring  and
dipping facilities do not exist. The only object is to save the
greatest possible number of cattle under the worst conditions.

Immunisation should be considered only as an emergency

Tmmunisation of young calves was found still less satis.
factory owing to the difficulty of obtaining a reaction to Fast
Coast fever by inoculation consequent on the partial resistance
possessed by young calves. TIn addition, the coexistence of
other tick-borne diseases or a recurrence of such was found
to be an adverse factor in the immunisation of calves. Inocu.
lation of cattle susceptible to redwater and anaplasmosis and
other tick-borne diseases is not recommended owing to the risk
of transmission of these infections by the 1||.|1{‘1|.1[ (spleen,
ete.) used for inoculation,

It was hoped that advantage could be taken of the partial
resistance possessed by some unweaned calves of Immunising
them by infecting them by hand with infected ticks: it was
found, however t[l it the immunity in young calves is in some
cases at least bmll up by more than one attack, and that
calves which reacted to infestation by hand and survived were
not necessarily immune against reinfection.

IaMyvusiTY 1v East Coast FrvER,

Careful observations show that the unmunity conferved
in cattle which reccover from natural infection is. in the
majority of eases, complete ; but, exceptionally, o beast which
has recovered from an original attack acain contracts East
Coast lever from the bites of infected ticks; in such the
reaction is not severe,

In calves, the percentage of recowered animals which
azain contract natural infection would appear to be oreater in
comparison with weaned cattle. In the case of inoculated
cattle, as stated above, a percentage of those which react to
moculation and a still larger percentage of those which do not
react 1o inoculation contract Ilast Coast fever when :_n.;i:.;r_-.'pr] to
natural infection, and some again react on Fe-exXposure,

In ast Coast fever there are thus limitations to Immunity
i nature, but the limitations are vreater in artific ally 1m-
mnnised cattle.
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Cattle which recover from East Coast fever are not a
known reservoir of infection. Ticks whieh engorge on a
recovered beast do not become infected and are consequently
not capable of transmitting the disease. Infected ticks which
engorge on an immune beast clean themselves of infection.

CONTAGIOUS BOVINE PLEURO-PNEUMONIA
(LUNG SICENESS OF CATTLE).
A contacions disease, aflecting chiefly the lungs and
llll‘tl!‘:l_

Bovine pleuro-pneumonia is a disease of tropical, sub-
tropieal and temperate climates, but unlike many of the animal
diseases which are met with in tropical countries it is not,
comparatively speaking, new to science; indeed, it was
definitely known to occur in parts of Iurope as early as the
sixteenth century. It subsequently spread throughout Furope
and eventually to Great DBritain and elsewhere, through the
exportation of infected cattle, and then to various parts of
the world.

In some parts of the African Continent, pleuro- |;|wimml1m.
was eradicated by the slaughter of visibly affected, inoc -ulation
of the in-contacts, and quarantine of the herd for some months.
In other countries, e.g. Great DBritain, United States of
America, and parts of Furope, this method proved unsuc-
cessful, and it was not until the ** stamping out "' method,
viz. slaughter of all alfected and in contact, was enforced that
complete eradication was effected.

[t is known to be prevalent in some of the Native Reserves.
1t also cecurs in the settled areas.

CAUSE.

The causal agent is a polymorphic organism; its mor-
phology is microscopically distinguishable when cultivated on
artificial media.  The organism is seienttfically known as
Asterococeus mycoides.

IncuBarioNn PERIOD.

This varies, but symptoms may appear in from three to
<ix weeks, with a minimum of ten days after contact with
affected animals,

Fresh eases may oceur for a considerable time after the
first appearance of the disease in the herd,
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Mope orF INFECTION,

Infection 15 expelled in the air and particularly during
the act of conghing, and enters the lungs with the inspired
air: close contact is thus necessary  for transmission of
mfection,

There 15 no eviderce that the virns of bovine plenre-
pueunmonia lives in the outer world as a saprophyte; indeed,
chservations in this Colony, extending over some years, show
that infection disappears from the herd after the death of all
ifected animals, and that susceptible eattle in close contact
with eattle :'r:lrlill;_:‘ to nocitlation, with virus i.-r-:t':l]lin_u' frronm
the open lestons at the seat of inoculation, do not contract the

{i i:-]t‘:'l ] o

SYMPPTOMS,

The disease may appear in a peracute, acute oy subaente
form.

Iin the peracute form, which is not as a role met with, the
pneumania develops in from two to three days, and death
oceurs within two to three days later,

1y

.E'L" acute J-- th;‘ colminon form, ]l] H.n:1 :_=:!I'1_‘t' stawes 1h::=.
svmptoms aie not characteristic. There may be a rise of
temperature, animal appears dull, with hair erect, and a dis-
inclination to feed. Later, tyvpical svimptoms are visible, viz.
a dry painful cough which subsequently becomes moist,
respirations are laboured. expiration is earried out with grunt-
ing, the animal 1s disinelined to move and stands with its
elbows turned ontwards and nose outstretched.  There is
usuallv in the later stages a muco-purnlent discharge from the
nose, and sometimes an cedematns infltration of the tissues
at the lower part of the chest and, maybe, extending along
the abdomen. In the final stage emaciation 15 marked and
the animal remains Iving down.

In fatal cases, death occurs in from two to three weeks or
move after the onset of symptoms. A large percentage of
affected animals make a partial, and eventually a complete,
recovery and regain condition, particularly if the vrazing and
weather conditions are cood, but the virus may reinain active
in the affested portion of the lungs of such for some time after
apparent recovery: in sone instances up till at least twelve
months after the appearance ol symptoms, and the animal
remnains a sonrce of infection—the so-called ** |1I'['|;_ft-':‘,”
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In the subacute form the svmptoms are, as a rule, less
marked, and may escape observation.

In young calves there is often a swelling of the joints.

PosT-MORTEM APPEARANCES,

These vary according to the character the disease assumes.
In the commoner, viz. the aente form, sometimes both lunos
ave affected, but it is usual to find the lesions localised in only
one lung; the affected portion of lung is raised above the
surrounding, comparatively speaking, healthy portion and is
solid in consistency ; the chest cavity usually contains a varying
amount of clear yellowish or slightly reddish-coloured lignid,
containing flakes or strands of fibrin, which coagulates into a
jellv-like mass on exposure,

The affected lung is fixed to the ribs by a fibrinous spongy-
like mass, or in older cases by firm fibrous tissue. In some
cases the chest cavity contains a lot of putrid-smelling fluid.

When the infected portion of the lung is incised it will be
found divided up into various-sized light red, dark red and
greyish areas, by the thickened interlobular septa and the
dilated lymph spaces in the latter appear as round, oval or
lissure-like depressions filled with lymph producing a beaded-
like appearance. A clear yellow sero-fibrinous fluid, which
coagulates on exposure, exudes from the cut surface of the
affected lung.  In more chronic cases the interlobular tissue
consists of firm connective tissue, while the lobules lving
between are necrotic and even calgified.

The mediastinum is often infiltrated with a vellowish
exudate, and there is sometimes a spongy-like exudate on the
heart sac and heart,

The spleen is sometimes enlarged and on section the pulp
may have a sago-like appearance.

The virus sometimes extends. via the Ivinphatic vessels,
to the abdominal cavity, resultineg in a fibrous periionitis and
a fibrinous exudate on the diaphragin and aunterior surface of
the liver.

In young calves a sero-fibrinous inflammation of the joints
Is olten observed.,

[n cattle which have recovered from the acute form it 18
usual to find the affected portion of lung swrvounded by a thick
fibrons capsule.  The encapsuled portion, which varies in size



from & nut to a fist and even larger, is known as a ** seques-
trum " ; this eventually becomes absorbed or undercoes abscess
formation and pmtrefaction.

In many old cases the only evidence of pleuro-pneumonia
is the thickened pleura and firmm fibrous adhesions between the
affected lung and chest wall, and the lung adjoining the site of
mfection shows an interstitial pneamonia which manifests itself
in a thickening of the interstitial tissue and induration of the
lung tissue.

Microscorioan EXAMINATION,

Diagnosis.—The histological lesions in bovine pleuro-
peumonia are specific and can be detected microscopically in
stained sections of a portion of the affected lung. In cases
where the diagnosis is in doubt, small pieces, about two
inches square, of the affected lung should be coliected and
nnmediately put in formalin solution. a supply of which can be
obtained from the Chief Veterinary Research Officer. Kabete.
or the veterinary officer of the district, and forwarded to the
Liaboratory for examination.

CLINICAL DIAGNOSIS.

In the living animal it is often impossible to detect by
clinical examination some at least of the affected animals, more
particularly those which have recovered from the acute stage
or in which the lesions are not extensive: such are usnally
described as ** lungers,”” and since a percentage of such are a
sonree of infection it is of fundamental importance for the
control and eradication of the disease that they do not escape
detection,

SERUM Dracxosis.,

During recent vears, serum dingnosis methods have been
introduced for detecting affecied animals.

The practical value of the tests is reduced by the necessity
of repeating the tests to exclude (1) animals whicly may be in
the incubative period of the disease at the time of the original
test, (2) animals which may have contracted the disease during
the intervals between the tests: in addition. some healthy
cattle give a positive (non-specific) reaction.

TrREATMENT,

Curative treatment is of little or no assistance. Spon-
taneous recovery occurs in a fairly large percentage. if the
weather conditions are favourable and sick cattle have not to
travel long distances for [ood and water.



SECTIOX OF PLEURC-PXEUMOXNIA LUNG SHOWING
THE THICKENED AND BEADED-LIKE APPEARANCL
OF THE IXTERLOBULAR SEPTA,

To J'I-I.Ifl" f.--'IIJ"#' 2\::--






21

Preventive inoculation is largely resorted to in this Colony.
[t consists of inoculation of a pure culture virns into the sub-
cutaneous tissues of the tail.  Vaccines of different virulency
are prepared at the Laboratory for issue

The virulengy of a pure culture vaccine decreases after a
number of sub-cultures ; at about the twenty-fifth generation it
produces little or no mortality, whereas the reactions which
occur from the original culture and early sub-cultures of the
same strain of virus are sometimes severe and difficult to con-
trol, and some mortality may be experienced ; the use of the
more virulent vaceine i1s not recommended in herds in which
the disease does not actually exist. Previous to the introdue-
tion of the pure culture vaccine, the sero-fibrinons exudate
(lymph virus) collected from the lung or pleural ecavity of an
affected beast was used for preventive inoculation, but owing
to the losses which sometimes followed its use and the difficulty
of maintaining supplies, the pure culture vaccine, when labora-
tory facilities exist for its preparation, is now substituted for
the lymph virus.

The following method of obtaining supplies is sometimes
resorted to where laboratory facilities do not exist for preparing
the pure culture vaceine or it is difficult to obtain lymph virus
from a naturally affected beast, viz. a susceptible voung beast
is inoculated behind the shoulder with a pure culture virus,
and this is maintained by passage through susceptible young
cattle.  When Iymph is required a reacting beast is slaughtered
and the virus collected and preserved in glveerine ; one cubic
centimetre of the glveerinated virus being inoculated into the
subcutaneous tissues of the tip of the tail.

This method necessitates supplies of large numbers of
susceptible cattle, if large quantities of virus are required. The
method is costly ; in some cases little lymph is obtained from
the reacting beast, moreover the virus is likely to produce
marked reactions and some mortality occurs when used in the
practice.

Direcrions ror THE UskE or PLEURO-PXEUMONIA (PURE
CULTURE) VACCINE.

Dose and Properties.—The dose is 1 c.c.

The vaccine is a pure culture of the organism of bovine

pleuro-pneumonia in beel bouillon, Martin's peptone additioned
with ox serum.

It has a more or less yellowish ecolour and a cloudy ap-
pearance. It should have no offensive odour.
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The bouillon peptone Martin ox sernm is a favourable
medivm for the growth of other oreanisms. hence once a
bottle has been opened the contents should be used the same
day.

The vaccine does not retain its viruleney for any con-
siderable period, particularly if exposed to licht. Tt should
be kept in a cool place, protected as far as possible from light
until used.

The label on each bottle states up to what date the vacecine
may be used.

Tnstruments, ete,, necessary for Inoenlation :—

1. A 10 or 20 c.c. hypodermic syringe. The syringe should
be craduated in cubie centimetres, with a revolving wheel on
the piston-rod to regulate the size of the dose.

2. Some extra hypodermie needles to fit the nozzle of the
syringe,

4. Bome pieces of pull-throngh metal wire for freeing
the inside of the needle from any obstruction.

4. A small receptacle for holding the vaccine from which
the syringe is filled. This should be kept covered and pro-
tected [rom dust, ete., to avoid contamination of the vaceine.

ik |

. A sterilizing vessel,

. A pair of foreeps for removing svringes, needles, ete.,
from the sterilizer.

A spave syringe, needles and receptacle will avoid loss
of time in sterilization during operations.

Sterilization of Syringes, ele.—Complete sterilization of
the above-mentioned instruments, ete., should be carvied out
before commencing operations.  This is effected by boiling
them for at least five minutes. 1t is inportant belore com-
meneing inoculation to see that the syringe works well.  This
should be tested by sucking up into the syringe by ineans of
the piston some of the boiled water and ejecting it once or
twice. Il after sucking up the water the barrel of the syringe
1.‘-: Thisi "HIJI'ﬂ{'II‘h' |'1|E{‘1| T]I:" sSCrew at I||p h'_]_-:q' nI' I[ur |::t3-:|u|1
necds tightening, but il the ]'Ii!‘-ill:EL works too |i;||1|}' this may
b .-ufi;_*Jllh' leosened.

The danger of earryving from animal to animal, with the
needle, mfections which may exist in animals at the time of
moculation and which may escape observation, viz. anthrax,



blackquarter, ete., should enter into eonsideration; as a pre-
cautionary measure, instroments and receptacles should be
sterihzed frequently during operations,

Operation and Effeels of Inoewlation.—The site of the
original inoculation should be three to four inches from the
tip of the tail.

The hair should be l']i|l|n‘1| offl the site and the skin
washed with an antiseptic such as 5 per cent Jeyes' fluid or
2 per cent lyvsol.  The needles should be pushed from above
downwards throngh the skin of the upper surface of the tail
into the subeutaneous tissues about three or four inches from
the tip, and then slowly withdrawn to form a pocket.  The
vacceine is then injected slowly under pressure.  Some of the
liquid will ooze through the opening of the skin when the
needle 15 withdrawn— a sure indication that some of the
vaccine remains. In eattle which react there is some heat
tenderness and a swelling at the seat of inoculation. The
reaction usually commences about the eighth day, and some-
times not before about the third week, after inoculation. The
reaction varies in size, and may be distinguished by passing
the hand down the tail over the site of inoculation. Sometimes
an inerease in size of one or both anal lvmphatic glands, which
are situated on either side of the root of the tail, may oecur,
but one or both of the latter may be inereased in size at time
of moculation, in which ease it i1s recommended to hair-brand
the overlying skin so as to be able to distinguish it from a
swelling which results from inoculation.

Tails of inoculated animals should be examined from the
eighth day. Animals which show a doubtful or no reaction
should be re-examined at intervals up till at least the twenty-
first dav.

Non-reactors {o the original tail inoculation should be
re-inoculated in the tail on the twenty-first dav after the date
of the original inoculation, and tails examined on the eighth
day and at intervals up till at least the twenty-first day.

The following observations have been made - —

I. A susceptible animal may be refractory to an original
ioculation but may react when re-inoculated,

I
-

A susceptible animal may possess a natural resistance
and not react.

3. An animal may be in the incubative stave of the disease

and vet react and the disease continue its evolution
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TREATMENT or INOCULATED ANIMALS.

Animals which react to the tail inoculation usually do not
require treatment. In cases where the reaction shows a ten-
dency to extend upward to the root of the tail, it is recom-
mended to eauterise the tissues around the tail with a hot
iron a few inches above the upper limits of the swelling.

IMMUNITY.

The vaceine will not protect animals that have already
contracted the disease or those which are in the ineubative
stage of the disease, and it is not expected that hnmunity will
be conferred in non-infected cattle until after the end of the
reaction.

This means that cases may continue to occur for some
weeks alter completion of inoeulation.

Susceptible animals may continue to contract infection the
longer bnmunisation is delayed and they remain in contact
with affected animals.

Warning.—In dealing with an infected herd it is of
fundamental importance that all visibly infected animals be
segrecated without delay and all in-contacts inoculated at once.
The tail should not be unduly pulled at the time of inoculation.
Surgical operations should not be carried out—castration,
bleeding, ete. Work cattle chould not be worked if reacting
severely to inceulation.,

IZvery care is taken in the preparation of the culture, but
no guarantee is given regarding its safety and efficiency.

Inoculation ™ behind the shoulder,” subsequent to the
tall inoculation is sometimes carried out, e.g. in case of out-
breaks and when an owner wishes his cattle ** M. P." branded,
but as a general procedure ©* behind the shoulder ™ inoculation
Is not reconnmended owing to the risk of severe reactions and
some rortality oceurring,

REDWATER.

This disease is prevalent throughout the Colony, but on
some estates, where the cattle are dipped regularly at short
intervals from or shortly after birth, a percentage of the cattle
born and reared thereon escape infection, and there is a risk of
severe losses oceurving if the latter are moved to a redwater-
infected area.
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Different strains of redwater have not been recorded as
occurring in this Colony, but it is known that such do exist in
South Afriea, where cattle which are resistant to the strain
of virus existing in one part become reinfected when moved
to where a more virulent strain exists.

Redwater affects all classes and ages of cattle. Cattle
born and reared on redwater-infected farms in this Colony
contract the disease during early life. Young calves, parti-
cularly those reared under ranching conditions, usually pass
through a mild attack and recover without treatment. The
resistance against redwater in calves born and reared on dairy
farms is lower and some mortality may result therefrom.

Animals which recover from redwater possess a resistance,
but recurrences are sometimes observed in cattle when inocu-
lated with blood containing multiplying forms of the parasite,
and also in cattle exposed to a heavy infestation with infected
ticks.

A recurrence of the disease may also occur in recovered
animals, e.g. when the vitality is lowered by rinderpest, Fast
Coast fever and other diseases, and by other causes such as
fatigue due to overwork, after a long train journey, cold, ete.

CAUSE.

The redwater of this Colony is caused by a minute pro-
tozoal parasite technically known as DBabesia bigeminum,
which gains entrance to the body through the bite of an infected
tick, and after undergoing development therein invades the red
bload cells, which are broken down and the contained hwmo-
globin liberated and exereted through the kidneys, giving a
reddish colour to the urine ; hence the name, ** redwater ** or
* hemoglobinurea,

The parasite can be detected microscopieally 1 blood
smears of cattle reacting to the disease ; it is the exceplion to
find redwater parasites on microscopical examination of blood
of a recovered animal, although the blood will produce red-
water if inoculated to a susceptible beast, If a beast is con-
stantly exposed to tick infection its blood remains virnlent,
but if the animal be removed to a tick-free avea the infection
may, after a varying period, disappear: instances have been
recorded where the blood was infective twelve vears after the
beast had been removed from the infected area. On the other
hand, the blood of a recovered beast which had been kept at
Kabete for approximately two years in a tick-free stable failed
to transmit redwater.
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INxcuBaTiON PERIOD.

The incubation ]:Jv!'im] of the disease when contracted
naturally is about seventeen days; the incubation period after
inoculation of redwater blood is shoerter and varies from five
to fifteen days; exceptionally twenty days.

SYMPTOMS.

The temperature rises suddenly to 1059 F., or higher,
and remains elevated ; in fatal cases it usually falls to sub-
normal before death; in the early stages there is dullness,
disinelination to feed and o staring coat, and usually constipa-
tion, later diarrheea; in some cases ;dema of the lungs sets
in, with accompanying symptoms of distressed respirations :
in the later stages, coma and delivimm are sometimes seen.
and the animal is likely to charge anvone close at hand. The
urine may be claret-coloured or dark red in the early stages,
or not until the fifth or sixih day of the temperature reaction,
depending on the invasion and destruction of the red eells. Tt
15 usual to find the visible mucous membrane yellowish in
colonr owing to the presence of bile in the circulation,

PosT-MoRTEM APPEARANCES,

In the acute cases there is often an wdema of the lung,
with froth in the air passages and at the nostrils. The inter-
lobular tissue is sometimes infiltrated with a vellowish fluid
which gives a resemblance to yellowish veins in the lung.

The heart sae may contain an excess of fluid.

The heart usually shows hamorrhages on its external
surface and on the lining membrane of the heart cavities ; there
may be a gelatinous infiltration at the base of the heart.

Frie spleen is considerably enlarged and its pulp soft and

dark in colonr.

The liver is enlarged and congested, usually of a umform
yellowish colonr (ieterus).  The gall-bladder is distended and
the bile thick in consistency,

Kidueys.—The fatty capsule is sometimes infilirated with
a gelatinous exudate and the kidnevs congested,

The fourth stowmach.—The mucous membrane claret-
toloured, with lvemorrhages on its surface,

Intestines frequently show inflatnmation in the form of
stripes and patches or hiemorrhagic spots,
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Subentancons  tissues, serous membranes and  visible
mueons menbrane have usually a vellowish appearance.

The muscular tissue may be pale and flabby in appearance.
The bladder contains claret-coloured or dark-brown urine.

In protragted cases the blood is pale and watery and the
visible mucous membrane pale and careass emaciated (ancemia).

PREVENTIVE MEASURES.
Prevcentive ITnoculation.

Since the same ticks which transmit redwater also trans.
mit anaplasmosis, it is usual to find the two diseases closely
aszociated, and where immunisation 1s indicated against one
it 15 usnally also necessary against the other.

Redwater and anaplasmosis vaccine for the immunisation
of cattle against the above diseases is now obtainable on
application to the Chief Veterinary Research Officer, Kabete,
from whom full particulars and directions for use can Ye
obtained.

Its use is indicated in the case of cattle born and reared
on estates where redwater and anaplasmosis do not exist or
where the meidence of these diseases is low.

As stated above, heavy losses are likely to occur if regu-
larly dipped cattle are removed to an infected area, and ii is
recommended that they be immunised prior to removal. Fx-
perience has shown that calves reared under ranching condi-
tions may be inoculated at birth with the blood of a I'l:ltllhl”"r
recovered redwater-gallsickness beast without any ill-effects,
and advantage could be taken of this to hmmunise such.

[mported cattle should be immunised before bej ing exposed
to tick infection, and should be railed on arrival in Ih{* Colony
to the Veterinary Quarantine Station, Mile 1/16, Thika rail-
way, near "-uruhl where facilities exist for off- loading the
cattle and for immunisation under veterinary SUpErvision.

Dipping.

The common earrievs, viz. Rhip. decolovatus and Rhip.
australts, popularly known as the ** blue tick,”” are one-host
ticks. They attach as larvie and moult on the same animal
into nymphs; the nymphs moult on the same animal into
adults.  The male and female adults mate on the beast, and
then engorge and drop. The period which elapses from time
ol attachment of the larvie till the adults drop is from three
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to four weeks, Hence one dipping every three weeks suffices
to destroy the blue ticks which have attached to a beast.
The larval blue ticks ean live Tor about eight months without
a host. 1T the farm is well stocked and dipping regularly
carried out, the greater number of the blue ticks which exist
an the grazing should have been eollected by the cattle in
eicht months' time and destroved by dipping ; any larva which
failed to find a host m eight months would have died. The
blue tick has been found on equines, sheep, goats and dogs,
and it is necessary that they should also be included in the
dipping operations where its eradication 1s desired; but, in
addition to the above, game and vermin are hosts of the
hlue tick. and maintain infestation of the grazing if they
exist thereon.

Infection passes through the egg of the blue tick. The
progeny of adult female blue ticks which fed on recovered
cattle are thus capable of transmitting redwater.

The exceptional carriers of redwater, viz. the brown tick
(Rhip. appendienlatus) and the red-legged tick (Rhip. evertsi),
do not complete their eyele on the one host; the latter is a
two-host tick.

The common carviers, viz. DBooplilus coloralus and
Boophilus australis, are easily destroyed on the host, whereas
the brown tick and the red tick, 1:1.‘.'j|1g to the =ite of attach-
ment on the body (in the case of the brown tick inside the
ears, evelids, under tail, tuft of tail, prepuce in males, and in
the case of the larvae and nyvmphs of the red-legged ticks inside
the ear and the adults under the tail, ete.) are more or less
protected and escape destruction by the dipping fluid unless
hand-dressing is combined with dipping. A recovered red-
water beast, if its blood is still infective, is capable of infecting
ticks which enzorge on it ; whereas in the case of Fast Coast
fever, ticks which engorge on a naturally recovered beast arve
not infective.  The same ticks which transmit anaplasmosis
are usually capable of transmitting both redwater and ana-
plasinosis.

An observation made by the writer showed that on farms
where short-interval dipping (three to five davs), combined
with thorough hand-dressing, 15 earried out from or shortly
after birth, some at least of the eattle born and rearved thereon
escape redwater and anaplasmosis; whereas on farms where
dipping at seven days’ intervals not combined with hand-
dressing 1s resorted to, a large percentage escape redwater and
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anaplasmosis; the explanation possibly being that on the
former the common carriers of redwater and anaplasmosis
{blue ticks), as well as the exceptional carriers, viz. the brown
and red-legged tick, are destroyed by the short-interval dipping
combined with hand-dressing ; on the latter the common car-
riers (blue tick) are destroyed, but since hand-dressing is not
carried out, a percentage of the exceptional carriers escape
desiruction and ave responsible for the transmission of red-
water and anaplasmosis.

On an estate in the drier parts of the Colony, where short-
interval dipping (three days) not combined with hand-dressing
has been regularly carried out for some vears, it is the rule to
find the voung eattle born and reared thereon susceptible to

redwater, and a large percentage to anaplasmosis.

TREATMENT.
Redwater is curable ; if the disease is not too far advanced
a subcutaneous injection of a solution of trypanblue is usually
effective.

ANAPLASMOSIS OR GENUINE GALLSICENESS.

This disease occurs in districts where redwater is met
with. It affects all types of cattle; country-bred ecattle con-
tract the disease when young.

Linported ISuropean cattle are highly susceptible. A per-
centage of cattle reared on farms where dipping is regularly
carried out from or shortly after birth may escape infection.

It s a tick-borne disease with a specific causal organism.
It has sometunes been confused with other tick-borne diseases
such as redwater, trypanosomiasis, spirillosis, ete., but may
microscopically be differentiated from these,

The term gallsickness is sometimes applied to disorders
arising from digestive disturbances due to various causes,
mchuding plant poisoning.

CAUSE.

The causal organisin iz a small blood parasite which be
detected microscopically in blood smears of an affected animal.
The parasites may oceur chiefly on the margin or in the centre
of the red cells, In the former case, the disease is known as
anaplasma maginale ; in the latter, as anaplasma centrale. Tt
15 the exception to find cases of anaplasma eentrale ocenrring
nnder natural conditions.
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[xcupaTion PERIOD,

In cases of natural infection, the incubation period varies
from fifty-five to one hundred days, or thereabouts. The
incubation period after inoculation of infected blood is from
seventeen to fiftv-five days or thereabouts; average period,
thirty-odd days.

SYMPTOMS.

Cattle born in infected areas contract infection early n
life. and it is usual to find them showing symptoms during
thie third month of ealfhood ; in calves reared under ranching
conditions the percentage of mortality is sinall, but in calves
reared on dairy farms anaplasmosis is responsible for some
mortality.

The symptoms in many respects resemble those of red-
water, except that there is an absence of red urine. The first
indication is a gradual or sudden rise of temperature, animal
appears dull, coat staring, and disinclination to feed. In the
early stages there is usually constipation and later diarrhoea ; if
adema of the lunos sets in, there is disturbance of the respira-
tions. and in fatal cases froth is sometimes found at the
nostrils, The visible mucous membranes and skin may have a
vellowish colonr; in cases which survive the acute stage it 1s
usual to find anmemia, which manifests itself in a paleness of
the visible mucous membranes, viz. of the eyes, lips, gums, and
of the vulva in females: the tongue is usually notably white.

Death may occur in the acute stage, but some of the
animals which survive this die later of the sequela, via,
anmmia and cachexia. In dairy-reared calves the disease is
frequently complicated with paratyphoid and other bowel
infections, which may be normally present in the bowels of
healthy animals, but become pathogenic in consequence of the
direstive distorbances and pathological lesions induced by the
anaplasma infection.

PoOST-MORTEM APPEARANCES.

A characteristie appearance is a jaundiced (vellowish) con-
ditiom of the tissues, In |:I!'HII'I!1‘1L‘I1 cases the carcass 18 ema-
ciated, flesh pale and blood watery,

The leart itself Iy show on its external surface small
heaemorrhages and the lining of the cavities hamorrhagie

!l:ﬂl‘iil’.‘r‘- or :-'»11"”11‘.-%_

The heart sae may contain an excess of uid.
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The Tungs are sometimes wdematous. and a frothy fluid
exudes from the cut surface, in which case it is usual to find
froth in the bronchi and windpipe, and sometimes at the
nostrils.

The chest cavity sometimes contains an inerease of fluid.
Liver is enlarged and usually of a yvellowish colour,

The gall-bladder is frequently distended with thickened
bile.

Kidneys are usually congested, and if Jaundice is presaat
they are more or less yellowish in colour on section.

The spleen is also usunally much enlarged and the pulp
soft in consistency,

The lesions in the fourth stomach and intestines vary in
intensity.  The fourth stomach may show hwemorrhagic points
and the intestines contain a good deal of mucus: in other
instances the changes in the fourth stomach and intestines
may be markedly pronouncsd and acute inflammation may be
present.

The lymphatic glands are as a rule enlarged and
adematons.

The urine is usually pale in colour.

TREATMENT,

There is no known specific for the curative treatinent of
anaplasmosis ; when constipation is present a pint of raw linseed
oil and in addition thirty erains of calomel 1S sometimes
administered to a full-grown beast. An ounce of epsom salts
given in the drinkine water daily is of assistance in overcoming
constipation. To what extent this treatment is successful as a
curative is difficult to say, as we are aware that a certain
number of animals recover without any medicinal treatment.

Sick animals should be kept under shelter, protected from
sun and rain, and given green and sloppy food.

PREVENTIVE MEASURES,
Dipping.—Anaplasmosis is  transmitted by the same
species of ticks which transmit redwater, viz. the blue ticks,
the brown tick (Rhip. appendicwlatus), the red-legeed tick
(Rhip. evertsi); the black pitted tick (Rhip simus) has also
been proved to be a carrier.



Qipee it is usnal to find that cattle recovered from ana-
|:|:1:~'nm.=.i:: are also recovered redwater beasts, the same tick
is usnally capable of transmitting hoth infections.

Micks of the above species which engorge on a recovered
redwater-sallsickness beast become infected and transmit in-
fection in a later stage of their cycle.

As stated above, under ** Redwater,”” the blue tick is a
one-host tick ; the period of attachment is about three to four
weeks, The destruction of blue ticks on the host is effected
by dipping at either three, five, seven or fourteen days’ in-
tervals. or within the period it remains attached. The brown
tick and the black pitted tick are three-host ticks; to prevent
their dropping engorged lrom recovered redwater-gallsickness
cattle, three- or five-days’ dipping combined with hand-dressing
should be carried out. The red-legged tick (Rhip. everlsi) 18 a
two-host tick. The larva attaches and moults on the host
into a nymph ; the latter after engorging drops and moults on
the ground into an adult which secks a new host. Infection
is transmitted by the adult red-legged tick after it has fed
in its larval and nymphal stage on a recovered gallsickness
beast. The larval and nymphal stage of the red-legged tick
remains on the host for about ten days, hence dipping within
this period would effect their destruction before they dropped
engorsed. In practice, three or five days’ interval dipping 1s
usually carried out in this Colony, and if combined with
thorough hand-dressing no anaplasma-infected ticks should
escape from hosts dipped at these intervals.

Preventive Inoculation (Immunisation).—This should be
carried out when there is a possibility, owing to dipping, of the
cattle escaping infection, particularly if 1t is the intention to
move cattle. born and reared on a farm where dipping is
recularly carried out, to an infected area. A vaccine which
should protect against a severe reaction to gallsickness (ana-
plasina marginale) transmitted by ticks is obtainable on appli-
cation to the Chief Veterinary Research Officer, Kabete, from
whom full |::l|'!ii{'|ll:'|:|'.-~' can be obtained. In the caze of I‘t"_'_"lt]iil']:.-'
dipped calves rearved under ranching conditions, inoculation at
birth or shortly after with blood of a known recovered redwater-
erallsickness beast could be carried out. Calves reared on tl‘dit'_‘g'
farms are less resistant to disease, and owners are recom-
mended to communicate with the Chief Veterinary Research
Officer before inoculating such with anaplasmosis blood.
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ANTHERAX.

This disease is due to the bacillus anthraets, which gains
entrance to the blood-stream and causes a fatal septicmmia.
[t i3 widely prevalent in this Colony, and is undoubtedly
spreading as the result of the indiscriminate opening of car-
casses of bovines and other animals which have died suddenly,
and by the unrestricted movements of hides by natives. Car-
nivorous birds, by feeding on anthrax flesh, also disseminate
the disease, as spores of the anthrax bacilli are capable of
passing undigested through the stomach and intestines and
reaching the ground in the fwces, where they rapidly pro-

iFargta
lifargta,

Onee infection appears on a farm it is doubtful whether it
will ever be eradicated by present means, as it has been shown
i America that growing plants and grasses are capable of
bringing anthrax spores to the surface from underlying deeply
buried carcasses. It is thus obvious that on farms where
anthrax has once occurred annual vaccination should be carried
out as a routine, and no carcass opened until anthrax has been
eliminated as the cause of death.

CAUSE.

The cause is a specific bacillus which is pathogenic for
all the domestic animals and man. Wild ruminants are also
susceptible, and elephants die from the disease. Birds are
highly resistant, but fatal cases have been reported from South
Africa 1 the ostrich.  Cold-blooded animals are immune.

In the blood-stream the organism exists as bacilli, but as
soon as blood is spilt and exposed to the air spores are formed
which are exceedingly resistant to ordinary disinfectants. It is
by these spores that infection is maintained on a farm, and it
is known that spores may remain viable in the sround for

INany vears.

SOURCES OF INFECTION.

Undoubtedly the commonest route of infection is by the
ingestion of food and water containing the spores or mature
organi=ms. Certain proprietary cattle cakes contain the SPOres
but in the majority of cases in this country cattle are ifected
by eating or drinking food and water contaminated by the
specific organism. It is known that bitine flies l-'f.’l-mfll.r'f;r'.t.'h
are capable of transmitting this disease to cattle and horses
in South Alvica, but it is not known if this means of trans-
mission exists in this Colony. In man, anthrax generally
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oiins access to the body through euts or abrasions on the
skin, wiving rise to the condition known as ** malignant
pustule.”

IxcrpaTioN PERIOD,

This varies considerably. It may be only a few hours up
to several days.

SYMPTOMS.

The disease mav run such a rvapid course that no clinical
svimptoms are noticed, and the animal is found dead. Sudden
death in any of the domestic animals is alwavs suggestive of
this disease, and ought alwayvs to be exeluded belore a carcass
is opened [or examination.

Different animals present different svmptoms, but these
wvenerally affect the throat region or the gastro-intestinal tract.

(a) In the horse.—It is unusnal not to notice any symp-
toms, which are those of high fever, violent and continuous
colic, and a painful edematus swelling of the throat region
followed by death. The throat swelling may be verv severe,
and lead to svmptoms of asphvxia. Death results from anthrax
septiciemia, though in some cases it is undoubtedly due to
asphvxia,

(by In the Ox.—No symptoms may be observed and ihe
animal is found dead. In other cases there is very high fever,
an acute enteritis, and very often delirium. Death 1s very
rapid and may be preceded by sudden collapse.

{e) In the Sheep.—Very few svmptoms have ever been
geen in this animal as the course is very rapid and death very
sidden.

(¢ In the Mg and Dog.—Throat symptoms are very
noticeable in both animals, but in the pig the course of the
disease 1s not so acute as in the other anumals, and both fever
and elinieal symptoms may last some days.

DivcNosis.

This is, as a rule, easy on account of the sudden death,
the issue of blood-tinged fluid from the nostrils, anus and
sexual oreans, and the great distention of the carcass. The
throat swelling is also very significant, but it may be confused
with the swellings found in cases of snake-bite and quarter-
evil.  Most cases ol so-called snake-bite in this Colony are
nothing more than the throat form of anthrax, though when
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the limbs are affected the disease is undoubtedly quarter-evil.
A positive diagnosis can always be made from microscopic
examination of the blood or fluid from the throat lesion.

PosT-monTEm LiEsioNs,

Under no eircumstances should an anthrax earcass be
opened for post-mortem examination, and the same may be
sald of an animal suspected of dying from the disease. As
soon as anthrax blood is spilt and exposed to the air spores are
rapidly formed and are capable of living in the soil for many
vears. Another point is that the opening of an anthrax earcass
15 a dangerous procedure for hman beings as man is susceptible
to this disease and readily succumbs to it.

Should a carcass be inadvertently opened the following
lesions will be seen, viz. an enormous soft dark spleen which
greatly resembles a blood clot ; pronounced congestion of the
lungs, liver and kidnevs; hwmorrhages under the lining of the
heart ; and very great distention of all subcutaneous vessels.
In many cases there is a marked straw-coloured infiltration of
the tissues in the neichbourhood of the throat.

TREATMENT AND CONTROL,

Treatment Is entirely preventative and consists of the
thorough destruction of all carcasses and blood-stained dis-
charges.  Whenever possible, this should be done by burning,
but the alternative is to bury the carcass deep and liberally
treat with lime. Care should be taken that sueh earcasses
are not likely to pollute the water supply, and it is always
advisable that such anthrax graves be covered with a thorn
boma or fenced off to prevent cattle grazing over them. Should
the animal have died in a stable, all litter and fodder should
be burnt and all fittings, utensils, ete.. thoroughly disinfected.
Whitewashing the walls and floors is recommended by many
authorities.

In some countries, e.g. Great Britain, the above-mentioned
precautions are sufficient to control the disease. but in this
country where anthrax is enzootic and undoubtedly spreading,
preventative inoculation is advised, as it is undoubtedly the
most eflicacions measure there is of controlling the disease. At
present a double inoculation is employed, bui it is anticipated
that a single spore vaccine will be available in the near [uture.

Ineeerons ror Tae Use or DovBLE ANTHRAX VACCINE.
Dose.—For cattle, } c.e.; for horses, mules, donkeys,

sheep, goats and pigs, 1 c.e.
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(1) The vaccine should be used as soon as possible after 1t

i-—L |'|'|'l'i5.':‘ll.

(2} Two separate vaccinations must be performed on each
animal and two different vaccines are emploved, with an n-
terval of from twelve to fourteen davs between the first and
second vaceination,

(30 The tubes are marked *° First of double '™ (white label)
and *° Second of double " (red label}.

(4) The price is 30 cents per dose for first and second
vaceination.

(5) Instruments neeessary for the operation.—A  hypo-
dermic syringe, with a few hypodermic needles to fit the nozzle
of the syringe. The syringe must be graduated with a revolving
wheel on the piston-rod to act as a stop and regulate the size
of the dose to be injected.

When obtainable, a syringe of a capacity of 1 or 2 c.c.,
araduated in eighths or quarters is convenient for use, as with
such a syringe the vaceine can be injected directly without
dilution.

In case, however, a syringe of the above size is not avail-
able, then a larger one, as, for example, one of 10 c.c. capacity,
can also be emploved. With such a svringe, no difficulty may
be met with in injecting a dose of } c.c. 1f, however, difficulty
should be experienced in accurately measuring on the piston-
rod the dose of 1 or } c.c.. then it is possible to overcome this
by diluting the vaceine with sterilized water at the time of the
operation in such a way as to make a mixture the dose of which
1= 1 c.e.

To do this means that the vaecine will have to be diluted
with an equal quantity of sterihized water where cattle are to
be injected, and in the proportions of one part of vaceine to
three parts of sterilized water where horses, mules, donkeys,

ol fll:.‘-i are l‘lillll'l."l'lll.'ll.

The water used for dilution must be water that has been
baoiled for at least five minntes, and then allowed to become
t‘:hlli in the vessel in which jE Wils |H‘-]1r|,l. "l.'l.'lljit' the |'='l'l‘l:ll:i'|l'll.'
necessary for nuxing the vaceine and sterilized water must have

been sterihzed o the manper i :uh'-].

I a 10-c.e. syringe 15 used, the dilution is performed as
follows, where cattle ave to be injected —
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Take the syringe previously sterilized, suck up into it
5 c.e. of the vaceine, and eject this into the sterilized mixing
receptacle.

Next suck up into the syringe 5 c.c. sterilized water and
eject this in turn into the receptacle already containing the
viaceine,

Finally, ensure that the vaceine and water are thoroughiy
mixed by sucking up the liquid in the receptacle mto the
syringe, and ejecting it back again, repeating this two or three
times.

This operation performed, the mixture is finally drawn up
into the syringe and is now ready for injection into cattic in
the dose of 1 e.c.

If horses, mules, donkeys, sheep, goats and pigs are to be
mjected, the general procedure to be followed is similar to the
above, but the quantities with which the dilution must be made
will necessarily differ and must in this case be 2} c.c. of vaceine
for every 7} c.c. of sterilized water.

(6) The dose for a young animal is the same as a dose for
a full-grown animal.

(7) Stenilization of Instruments.—This should be per-
formed very thoroughly.

(8) Uperation.—Sheep and pigs arve best vaceinated on the
inside of the thigh; cattle, horses, and mules, behind the
shoulder or on the neck. Working animals should be vae-
cinated in a place where the harness will not chafe.

Clip the hair from a patch about the size of your hand and
wash this part thoroughly with a 2} per cent carbolie acid solu-
tion (about two teaspoonfuls of the liquid earbolic acid to a
half-pint of water) or some other antiseptic. Take the syringe
with needle fitted on its nozzle. shake well the tube of vaceine,
and see that the vaccine in the tube is thoroughly mixed ;
remove the cork from the tube and suck up the vaccine into
the syringe. Now set the wheel on the piston-rod to the figure
indicating the size of the dose. Insert the point of the needle
through the skin and push the needle richt under the skin (not
into the flesh), then press on the piston of the svringe until it
is stopped by the wheel on the piston-rod. You will then have
Imjected one dose. Withdraw the needle and syringe together,
pressing at the same time firmly with the finzer on the puncture
of the skin. If any doubt exists that an animal has not received
the correct dose, the aperation may be repeited J':|m:¢.-rii:|t:~1}'_
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(@ TFrom twelve to eighteen davs after the first vaceination
4 second vaceination must be performed in a precisely similar
manner, this time using the second 1|||1'[II[}|I vaceine,

The second injection should be made on the opposite side
of the animal to that en which the first injection was made ; if
the first injection was made behind the right shoulder the
second injection should be made behind the left shounlder.

(1M Never use the second vaccine before the first. Female
animals in advanced pregnancy (heavy in young) should not be
vaceinated.

(11} As a general rule, sucking calves and foals need not
be vaceinated, their mode of life not leaving them so liable to
infection as weaned animals ; but if it is noticed that the disease
attacks such animals, and it is thought advisable to inoculate
them, they can be done with half the dose for an adult, and as
S001 18 I]H‘!. are weaned they should again be moculated with a

full dose.

(12) When a tube of vaceine has been opened, any that is
not used should at once be destroved.

(13) The vaccination of stock against anthrax on a farm
where the disease has not already appeared is not advised, save
in those cases where the local conditions render the introduction
of the disease extremely probable,

(14) Working animals should be allowed to rest for a few
days following inoculation, and may again be used, except they
show a marked reaction to the inoculation and appear visibly
ill. In the latter case, which is an exceptional occurrence, they
must be treated as sick animals, and not put to work until fully
recovered from the reaction,

(15) No danger is anticipated from the use of milk of
vaceinated animals, save in sueh exceptional cases which may
occur where the animals show a marked reaction to the mmocu-
lation. with signs of being visibly ill and a marked diminution
in the vield of milk ; in these cases the milk should not be used
until the animal has completely recovered from the reaction.

(16) It is also not anticipated that any ill results will
ensue from the consumption by hmmnan beings of the meat of
antmals that have been vaccinated, provided that the animal
has shown no marked syvinptoms of illness following vaccina-
tion, and that no signs of the dizsease are apparent on posi-
mortemn exannination,
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(17) The vaceination will not cure animals that have
already contracted the disease, and it is not expected that
immunity will be conferred until about fifteen days after the
second vacemation.  This means that death due to naturally
acquired infection may continue to cceur up to about a month
from the second injection, as the incubation period of the
disease varies from one to fourteen days.

(15) In the majority of cases vaccination is expected to
protect animals against natural contraction of the disease from
nine to eleven months, and it is recommended that stock be
again inoculated at the end of that time. In some ecases,
however, the protection given does not last for such a long
period, and re-inoculation may have to be performed at an
early date. To such cases the [ollowing section on the nature of
the immunity particularly refers.

(19 Nature of Dnmunity.—With resard to the immunity
produced by the vaccine, it has to be pointed out that whilst
the vaccine gives excellent general results it is not to be
regarded as an infallible agent in conferring protection against
the disease, and it is a recognised possibility that in certain
cases animals subsequent to having been inoculated may natur-
ally contract the disease and sometimes die as a result.

These breakdowns in immunity may depend on one or
more of several circumstances, the more apparent of which
AqANe —

fa) That as the dose of vaccine is small, certain animals
may not receive the full dose of material, this de-
pending on the care with which the inoeulation is
performed.

(b) That in some localities there apparently exists an
excessively heavy infection of the veld or a local
strain of anthrax of a higher degree of virulence than
nsial.

(¢} That certain animals may vesist ordinary attempts at
Immunisation.

(dy That certain animals are individnally exceptionally
susceptible to the disease.

It has been found, however, in previous cases where break-
downs in immunity have occurred, that the re-inoculation of the
remaining animals with a double quantity of the vaccine has
general given the result desired and hence this procedure is
recommended in further occurrences of a similar nature,
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(200 Warning.—Owing to the danger of carrving infection
to healthy animals by means of the inoculating needle, any
animal showing signs of sickness should not be vaceinated until
all healthy animals have been first injected.

(21 Note.—In herds or flocks where infection is already
present, a measure which 1s recommended in addition to the
vaccination is the movement of the stock from the portion of
the farm where the infection has been acquired to another part
of the same farm believed to be clean or less infected.

The movement to have full value shonld be earried out
immediately following inoculations (after the first inoculation
where double vaceine is used), and subsequent movement of the
stock back again to the infected portion, if desired, is not
recommended until a period of about four weeks from the time
of completion of vaceination (after the second inoculation,
where double vaceine is used) has elapsed.

(22) Every care is taken in the preparation of anthrax
vaccine, and each bateh is tested before issue, but no guarantee
is given regarding its safety and eflicacy.

It is anticipated that anthrax spore vacecine (single in-
jection) will be available for use in cattle, sheep and other
domesticated animals @ directions for which will be issned with
the vaceine.

BLACKQUARTER OR QUARTER EVIL.

This disease primarily affects cattle and sheep. 1t occurs
throughout this Colony, and infection is far heavier and more
virulent than was formerly supposed. Cattle between the ages
of six months and four years are most susceptible, but on many
farms yvoung ealves angd animals over four vears are often
alfected.

Sheep of all ages may contract the disease, but so far
there 15 no authentic ease of this disease in sheep in this
Colony,  Horses, dogs and man are immuone, but cases in swine
have been reported from Ameriea,

Blackleg 1s most prevalent in mountainous country, and in
1I.-:||ir':l. 5 with SWiImpy pasturegs ."'*Eli'l‘il-'l”"t. if ”II.':'-.' are v};t:ua‘.:'{l
to periodic inundations. It is seasonal in its appearance, being
most prevalent i hot weather.
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Cavse,

Blackleg is due to a specific organism which exists in the
soil, where it can thrive for many years. Tt is an anxrobe, i.e.
it is eapable of propagating in the absence of air or oxygen.
Infection generally occurs through the alimentary canal as a
result of ingestion of food or water rontaining the organism,
but in some cases the organism enters the body through skin
wounds or abrasions. This is undoubtedly the case in sheep,
where infection oceurs through wounds caused by clipping or
shearing.

Periop or IxcupaTiox,

This varies from two to five days. The course of the
disease is very acute, and lasts on the average twelve to
forty-eight hours. In adult cattle it may last as long as a
week.

SYAMPTOMS,

None may be noticed at all, and the animal is found dead.,
as in anthrax. Generally, as a rule, the animal is dull, ceases
to feed and ruminate, and stands apart from the others with
its head depressed. Respirations are accelerated, and when
forced to move the animal is noticed to be very lame. There
1s a very pronounced rise of temperature. FExamination of the
lame leg shows a marked swelling of the upper portion of the
limb.  This swelling is very hot, painful, and crepitates or
crackles on manipulation. It tends to spread very rapidly,
and later becomes cold and painless.

As the disease progresses the symptoms become very
pronounced ; there is grunting and grinding of the teeth, oreat
prostration and very marked lameness due to the rapid exten-
sion of the muscle-swelling. Death occurs suddenly, and may
be preceded by a blood-stained discharge from the bowels and
nose,

In sheep, the disease runs such a rapid comrse that very
few symptoms may be noticed at all. When present they are
in the main similar to the svinptoms noticed in cattle.  The
muscle lesions are not so large, and do not crepitate so much.

DiaaNosis.

In cases where death is sudden anthrax must be exeluded,
as the post-mortem appearance of the careass in both diseases
is very similar, i.e. the carcass may be very blown and a blood-
tinged fluid oozes from the natural openings of the bodv. The
local lesions are, however, typical of blackquarter, especially



42

when the age of the animal is also considered.  The disease may
he conlused with snake-bite, but the discovery of the organism
in muscle smears is quite conclusive,

PosT-MoRTEM LESIONS,

All organs are severely congested, and there may be bload-
stained fluid in the heart sac, plenral and abdominal cavities,
but the typical lesions are found in one of the large muscle
masses, especially of the neck, shoulders, back, quarters, thighs
and legs. It is seldom that more than one place 1s affected at
the saine time. Fxamination of these lesions shows marked
blackening of the musele which appears dryish and full of
little cavities like a sponge. There is a characteristic butyrie
odour, and in the fibrous tissue between the muscles and under
the skin there is a certain amount of blood-stained wdematons
fluid.

T REATMENT.
There is no remedial treatmment. The earcass should be
burnt, and the sane precautions put into force as deseribed

under ** Anthrax.” Remove all animals from the contaminated
grazing and inoculate all young stock annually.

WarNiNG.

Blackquarter cannot be diagnosed from blood or splesn
smears, and it is advised that smears be niade deep from the
musele lesion.  In ease of doubt, a piece of muscle should be
excised, cut into thin strips, and dried until it assumes the
form of biltong. Musele in this form is very convenient for
dispatch to the Laboratory, where further biological investi-
gations can be made to determine the organism responsible for
the condition.

OTHER ANJEROBIC CONDITIONS SIMILAR
TO BLACKQUARTER.

Hitherto in this Colony every case which has died and
shown on post-mortem blood-stained subeutaneons edema and
blackening of some muscle mass with gas formation has been
diagnosed as blackquarter. 1t is well known in other parts
of the world that there are at least three other organisms
which are capaizle of causing deaths in eattle with all the
symptoms of blackquartev.  The commonest of these oroanisms
is the " vibrion septique,”” which ecauses the disease known in
Fourope as " mahgnant wdema.””  In South Africa and in the
South-West Protectorate, malignant wedema has already been
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recognised, and an efficacious vaecine has been prepared to
combat it. In Fast Africa this disease has not vet been
definitely proved, but there is little doubt that it is present.

Since the new liquid blackquarter vaccine has been issued
to farmers in this country, many so-called breakdowns to
Blackquarter have been reported.

As the potency of this vaccine is always tested prior to.
1ssue, and a weak vaceine never sent out from the Laboratory,
1t would appear as if these so-called breakdowns are due to some
other pathogenic anarobic orsanism, e.z. vibrion septique,
B. wdematiens, ete. Tmununisation against blackleg does not
protect against infection by any other anwmrobe. so that if
malignant wdema is every accurately dmgnosed then a special
specific vaccine will have to be made and issued for use on
farms where it has been diagnosed.

To investigate whether or not blackleg is the only disease
i this country caused by anmrobes, farmers and others are
advised to send to the laboratory material from cases of black.
leg and more especially from animals that die soon after being
inoculated with the liquid blackquarter vaccine. All that is
necessary 1s to cut pieces of affected musele into thin strips, dry
in the sun (care being taken to keep away flies, ete.), and send
to the Laboratory in a tightly fitting tin or bottle. No fluid or
preservative of any kind must be added. Tt is practically
impossible to tell from muscle smears whether any given case
1s due to malignant wdema or blackquarter, as the two.
organisms ave so similar in their morphology,

InsTRucTIONS For Use o BrLACEQUARTER
Liguip Vaccixg.
Dose.—As stated on the bottle.

1. The vaccine should be used as soon as possible after
it is received. and on no account should it be used later than
the date specified on the label.

2. The price is 20 cents of a shilling per dose.

9. Instruments Neeessary for the Operation.—A hypo-
dermic syringe of 5 c.e. ar 10 e.c. capacity, and about five
hypodermic needles to fit the nozzle of the syringe. Where
the larger capacity svringe is used, it should be araduated and
fitted with a revolving wheel on the piston-rod to regulate the
size of the dose,
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As the vaccine cannot be drawn readily into the syringe
from the opened bottle, it is convenient to include here a cup
or wineglass, into which the vaceine is first poured.

It is, however, preferable not to uncork the bottle, but to
fll the syringe straight from the bottle. This can be done by
pushing = needle through the cork and leaving it in position
antil the botle is empty. By attaching the syringe to this
needle and inverting the bottle, the vaccine can easily be
drawn olff.

1. Sterilization of Instruments —Complete sterilization of
the syringe, needles and cup or wineglass before use is of the
utmost importance, This is effected by boiling these for at least
fifteen minutes in clean water. Prior to sterilization, the
needles should first be cleaned by passing through them one of
the small pieces of wire provided for the purpose. Test the
syringe before use by sucking up some of the boiled water and
ejecting it.

5. Operation.—Cattle are best vaccinated on the side of the
neck, just in front of the shoulder; here clip the hair off a
pateh of skin about the size of the hand, and wash the part
thoroughly with 2} per cent carbolic agid (a tablespoon to a
pint of water), or some other disinfectant. Take up a fold,
and insert the needle and syringe together, pressing with the
finger on the skin over the needle, to prevent the vaccine
escaping again. '

6. Reaction after Vaccination.—The vaccine is absolutely
germ-free, and does not contain any markedly toxic substances.

As is to be expected therefore, practically no reaction is set up
i the animal.

There may be a mild fever reaction for the first few days
after vaccination, but this will hardly be noticeable.

7. Age at which Cattle are Susceplible to Blackquarter
and Reguire to be Vaceivated. —From the age of six months
to three years, cattle arve susceptible to blackquarter, but cut-
side these limits cases oceur, especially on heavily infected
farms. Usunally therefore animals should be vaceinated for the
first time at six to nine months, but in the exceptional cases
above mentioned it would be advisable to carry out the first
inoculation at about three months.

8. Immumity Conferred —As complete immunity 1s not
established for about two weeks alter mmoculation, and the n-
cubation pericd of the disease ay vary up to seven days, 1t
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must not be expected that the mortality will always stop
inmediately after inoeulation. The protection afforded by the
vaceine is expected to last about nine to twelve months but, as
is the case with all makes of blackquarter vaccines, the im-
munity must be considered to become aradually weaker after
the sixth month. For this reason it may be advisable to
re-inoculate young stock during the most susceptible period
L.e. between the ages of nine and eighteen months, after an
mterval of six months; this extra precautionary measure is
recommended especially on badly-infected Tarms and particu-
larly in the case of valuable cattle.

9. After using the vaccine, instruments should be
thoroughly sterilized in clean water before putting them away ;
also any vaccine left over in an opened bottle should be thrown
away, as the vaccine will not keep once the bottle has been
opened.

10. Every care is taken in the preparation of the vaccine,
but no guarantee regarding its safety or efficacy is given.

11. In case of any complaints, the Chief Veterinary
Research Officer will be pleased if all details are communicated
to him mmmediately,

FOOT-AND-MOUTH DISEASE.

This is an acute febrile infections disease, in the course
of which a vesicular eruption develops, particularly in the
mouth and in between the claws and on other parts of the
foot; hence the name **foot-and-mouth disease.' The
lesions may also occur on the skin, particularly of the teats
in females.

The mortality from foot-and-mouth disease in this
country is not serious, but from an economical point of view
the disease is of Importance, particularly if it occurs in dairy
herds, owing o the loss in milk production: in beef herds
there is usually loss of condition, especially if an outhreak
occurs when there is a scarcity of grazing and water necessi-
tating affected animals travelling some distance.

ANIMALS AFFECTED,

Animals other than bovines which are susceptible are
domestic rominants and some species of game. Piss also
suffer. The disease varely attacks the horse, the dog and the
domestic fowl. Huoman beings, especially ehildren, may
contract the disease through the milk of affected animals,
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SUACEPTIBILITY.

Cattle are most susceptible to natural infection; then
swine, sheep and goats.

CAUSE.

The viruz of foot-and-mouth disease is ultra-microscopic
and is contained in the contents of the vesicles and in the
blood at the beginning of the temperature reaction; the saliva
and nasal discharge are infective if contaminated with the
contents of the vesicles; the milk, according to some investi-
cators, may be infections at the beginning of the temperature
reaction.

Mope oF INFECTION.

Infection may be transmitted direct from sick to healthy
cattle if in close contact, but indirect transmission is usually
responsible.  The infected mouth and nasal seeretions ean in-
fect the water, crazing, buildings in which affected animals
are housed, stockvards, hands and clothing of attendants, ete.

Infection can be carried in the feed, litter, hides, wool,
milk. carcasses of affected animals, and by-products.

The virns can exist for a long time in the hoof and horn
lesions,

[njuries of the mucous membranes of the meuth, of the
skin. favour the entrance of the virus and setting up of
imfection.

Infection in young animals suckling on infected mothers
or being fed with infected milk can oceur through the mucous
membrane of the digestive tract.

IxcuBaTION PERIOD.

Afier natural infection, the incubation period varies from
two to seven davs, exceptionally longer; after intravenous
injection of the virus in cattle, it varies from a few hours to
six days; after inoculation into the mucous membranes of the
mouth, fortv-eight to sixty hours.

SYMPTOMS.

The disease commences with a rising temperature, which
is usnally more evident in young than old animals; in the
first day or two it may rveact as high as 1059 F., but when
the vesicles develop it drops and the latter course of the disease
runs withont fever.  Animals with mouth lesions chew their
food slowly and salivate profusely. The eruption in the
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mouth appears az small blisters containing a waterv-like fluid
which later becomes clondy. These soon rupture, leaving
isolated raw sores which vary in size up to a shilling or larger ;
they usually occur under the tip, on the sides and top of the
tongue, on the inner surface of the cheeks, inner surface of
the lips and on the gums. After two to three days the sores
are covered by proliferating epithelium and for a time
vellowish-brown spots remain.  In many cases simultaneonsly
with the mouth lesions similar vesicles appear on the feet at
various sites, viz. between the claws, around the top of the
hoof, and on the heels. One or all feet may become affected,
vesicles may appear between the horny and sensitive foot and
separation of the horn from the foot ocenrs. The lameness
disappears after some weeks or it may persist for a long time,
depending on the injury to the foot., The udder sometimes
becomes involved. Lesions may oceur rarvely on the nasal
mucous membrane, pharynx, windpipe and air passages of the
lungs.  Young sucking calves have been known to die suddenly
of foot-and-mouth disease without showing any typical
symploms,

When the feet are involved, lameness or a stiff gait is
usually evident, and if more than one foot or if all four feet
are affected the animals are usually found lying.

When the skin of the udder is affected, vesicles develop
as a rule on the teats and there may be a catarrh of the milk
ducts, in which case the milk is yellowish-white in colour and
coagulates easily. In exceptional cases it contains flakes of
mucus which tend to bloeck the milk duets.

Complications may occur which aggravate the course of
the disease ; e.g., when the inflammatory process spreads to the
lungs a broncho-pneumonia occurs, the lesions on the tongue
and in the mouth may develop into ulcers as a result of a
secondary infection.

Suppurating uleers occur more often on the feet and may
lead to the formation of abscesses, and the infective material
burrows between the hoof and the sensitive foot, ending in the
loss of the hoof and possibly necrosis of the bones of the foot.
The affection of the udder may lead to deep abscesses in the
affected quarter. Septicwmia and pymmia sometimes oceur as
a sequel, ending fatally, and in some instances abortion occurs
as a complication of the disease.
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PosT-MORTEM [UESIONS.

The mouth and feet may show all or only some of the
changes deseribed above. Other pathological changes are
sometimes present but they are so varions that they cannot be
considered as characteristic.  Inflammation and uleeration of
the stomach and intestines is <ometimes present ; the spleen
may be moderately swollen and there may be hiemorrhages on
the serons membranes and pericardium purnlent inflammation
of the joints and abscesses in different parts of the body occur
in cases complicated with suppurating lesions. Pneumonia,
due to the inhalation of saliva or food, is sometimes present.

DiFFERENTIAL DIAGNOSIS.

In this Colony, the mouth lesions may be confused witn
vinderpest, but the erosions on the gums in the latter disease
are irregularly formed and the necrotic epithelium in their
vicinity may be readily removed by wiping ; 1n foot-and-mouth
discase the lesions are more or less round and are surrounded
by white vesicular threads or by a white epithelial zone; in
rinderpest there is usually diamrthaea and the disease runs a
more virulent course.

In the peracute cases which occur in ecalves, where no
distinctive lesions are apparent, the existence of [oot-and-
mouth digease in the mother or in the herd should enter into
consideration.

Lamencss., when it occurs from an il!jll'l'_"r' or wound in
the foot. can usualiy be differentiated from the foot-and-mouth
foot lameness. Tt is unusual to find lameness due to Injuries in
4 pumber of animals in the herd ; on the contrary, it is usual
to find a number of lame animals when foot-and-mouth
disease occeurs.

TREATMENT.

Qince there is no specific curative agent yel available,
treatment should be directed towards allaying the local inflam-
matory process, viz. application of antisept ics or astringents.

PREVENTION,

In ceneral this follows the lines applicable to other infec-
tious diseases. viz. that healthy animals should be prevented
in every possible way from coming in contact with affected
animals or with those which have recovered within a short
time. and that any possible transmission of the virus [rom
sick to healthy animals by intermediate means should be
puarded against. Calves should not be allowed to suck the
milk of infected mothers.
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In some countries emergency imoculation and immunisa-
tion is resorted to. The purpose of emergency inoculation is
to shorten the course of the disease and js only emploved in
infected herds. It consists of the artificial infection of all
animals in the herd when the disease first appears by rubbing
the mucous membrane of the mouth with virus from the vesicles
or by blood or serum of a convalescent heast and simul-
taneously rubbing the buceal mucous membrane with infec-
tious saliva.

[aMMUNISATION,

A passive immunity, lasting for a period of a few weeks,
is said to be conferred by inoculating blood serum from re-
covered animals.

Aetive immunisation consists of the simultaneous imjection
of virus and serum. The results obtained have not been
satisfactory.

Recovery from the disease naturally contracted reduces
the susceptibility for a varving period.

Calves from cows which recovered from the disease during
pregnancy are sometimes immune.

CONTAGIOUS ABORTION.

This disease occurs in all the commoner farm animals and
is specific for each type of animal. Bovine, equine and pro-
bably porcine infectious abortions oceur in this Colony. The
bovine variety is very prevalent both in the settled areas and
amongst native cattle and is undoubtedly one of the most
insidious diseases in the Colony.

BoviNg IxrecTiovs AporTiow,

Cause.—The responsible oreanism is a very minute bacillus
which exists in enormous numbers in the vaginal excretions
and uterus of an animal which has recently aborted, in the
expelled fotus, and in the fotal envelopes.  The pregnant
uterus 1s the favourite habitat of the organismn but when the
animal is not pregnant and the uterus quiescent the organism
retires to the udder and its associated lymphatie gland. Tt
will thus be understood that the various discharees from an
animal recently aborted are heavily charged with the specific
organisin and it is by the ingestion of pasture, food or water
infected by sueh discharges that a healthy cow is infected with
the disease. Tt is reckoned that, after involution of the uterus,
the organisms are no longer discharged via the sexual tracts.
This vaginal discharge should eease within s1Xx weeks to three
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months after abortion, but the danger now is that the organism
s situated in the udder and its glands and only waiting for a
further pregnancy before it returns to its favourite habitat.
[nfection is senerally carried to a healthy animnal by the con-
tamination of food and water; it 1s exceedingly rare via the
sexual tract and the bull may be virtually excluded as a carrier
of the disease. Undoubtedly under certain conditions the bull
mav transmit infection, either mechanically as when he serves
a clean cow after covering one with a vacinal discharge con-
taining the organism or by ejaculating into the vagina of a
healthy cow the organism in his semen as the result of diseased
condition of his genitaha.

It has been recognised recently that the flicking of vaginal
discharge by the tail may also spread the disease as 1t is only
necessary for a small amount of virulent material to alight on
the eve-ball of an adjacent clean cow to infect her. When the
organism is located in ihe adder the milk is infective. Such
milk if carelessly spilt over the prenises will help to spread
infection but there is no harm in letting calves have milk
from an infected cow as long as they have not reached the
breeding age.

Symptoms are those of parturition, except when the
abortion oceurs very early in gestation when no symptoms may
be seen at all. Under these circumstances the abortion may
oceur while the animal is at grass and no one be any the wiser
antil the cow comes back into ** heat 7" in twenty-one days, or
anless there is a noticeable vaginal dizcharge, or there are
svimptoms of retained membranes.

Abortions generally occur in the fifth or sixth months but
they may ocenr before or alter these times. An animal may
abort more than once but this is the exception and not the rule.
In a few cases a cow, infected with the causal organism and
positive to the agglutination test, may never abort at all.
These animals are known as ‘‘ carriers '~ and are obviously
very undesirable members in a herd for they maintain infection
and may never be suspected nntil their blood i« subjected to the
serum test.

Diggnosis 1= very easily made because <everal abortions §
oceur  practically sinultaneonsly, In all cases of doubt aj
positive diaenosis can be obtained i blood samples are sent |
to the laboratory for the serum diagnosis test. Sporadic cases §
of abortion oceur as a sequel to several extraneous causes, e.g. |
some aceident, dipping, result of being chased by dogs or otherf
vermin, poisonous plants, various infections diseases, ete.
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Post-mortem appearances of aborted material present very
regular features, e.g. wdema and congestion of the feetal
envelopes and a muco-purulent exudate between the cotyledons
(i.e. those rounded fleshy bodies which attach the feetus and
its envelopes to the wall of the womb). Fatuses aborted early
in pregnancy are usnally dead and those expelled at a later
date seldom live very long, while those born near ** full time,"”’
if they live, are weak and highly susceptible to every disease
to which young calves are subject. Joint lesions are especially
common 1 prematuarely born calves,

Treatment.—There 1= no medicinal treatment. Preven-
tion should be aimed at as this disease leads to enormons
economie loss as result of loss of milk and loss of calf. TFor
further and fuller information on the control of this disease
the stockowner is advised to procure the brochure entitled
" The Prevention and Control of Contagious Abortion ™" from
thiz Laboratory.

A vaceine is issued for inoculation of cattle in heavily
infected herds and is used on animals some two months or so

before being put to the bull.  The immunity conferred by the
vaceine protects the cows throngh the normal gestation period.

Directions for the use of Contagions Abortion Vaeceine.—
Vaccination aims at reducing the losses in an infected herd
by inducing in the inoculated animals a degree of resistance
to the disease sufficient to enable them to carry their calves to
[ull term and so establish a high degree of resistance in the
herd in a much shorter time than that required for the
natural process to operate.

In addition to vaccination, disinfection of infected animals
and premises shonld be carried out to obviate the resistance of
the animals being strained by gross infection.

Before deciding on the adoption of vaccination as means
of controlling the disease, an owner is advised to consult his
veterimary oflicer.

In a herd in which the degree of infection is small and
provided the premises are suitable, it may advisable to consider
whether the method of control hl‘{ rigid 1solation and disinfec-
tion would not be more advantaceous than vaceination.

Vaceination should not be adopted in non-infected herds.
The vaceine is a living culture of the causal bacillus.

It must be used on non-pregnant animals only,



An animal must not be served until two months after
vaceination.

Full-time calvers may be vaccinated as soon as they have
cleansed and recovered from calving.

Vaccination must only be carried out on animals in good

hmllth.

If vaccination is carefully carried out, as a rule nothing
more than a small temporary swelling at the seat of inoculation
is to be seen: in milking animals there is frequently a tem-
porary reduction in the milk yield. Only a few animals show
a considerable constitutional disturbance after inoculation.

This vaceine is supplied without any guarantee whatsoever.

Technigue of Inoculation.
!

1. The dose is 5 e.c. inoculated subcutaneously, behind
the shoulder or on the side of the neck.

3. The vaccine must not be stored longer than a few days
after receipt and should be kept in the cool and protected from
sunlicht.

3. The operation must be conducted with strict antiseptic
precautions ; the syringe, needles and utensils should be
sterilized by boiling in the first instance, but it will be sufficient
during the progress of the operations on the same establishment
to rinse the needles and utensils periodically in boiling water.
Care must be taken not to bring the vaccine in contact with
hot svringes or other utensils, as the abortion bacillus might
be killed by doing so.

4. After the bottles which contain the vaccine have been
emptied they should be dropped into strong disinfectant
together with their corks.

CONTAGIOUS ABORTION 1N Manis.

This condition has been diagnosed in a few studs in this
Colony and is probably more prevalent than formerly supposed.
It is a very serious condition and may result in a heavy foal
mortality or if the latter are born alive, in the production of
weedy animals suffering from ungainly, troublesome and often
incurable joint lesions,

Cause is a small organism belonging to the paratyphoid
aroup. In some outbreaks, however, a short-chained strep-
tococeus has been inenlpated.  Infection of the damm occurs as
a result of ingestion of contaminated food and water. and the
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infection reaches the feetus via the placental eirculation.  The
disease is essentially a specific inflammation of the womb and
the abortion of the foal follows as result of the pathological
changes in the womb of the mare.

Symptoms arve those of abortion, which may occur very
early in pregnancy or during the eighth month or so. Ioals
aborted after a gestation period of ten and a half months sur-
vive but they generally die in a short time either from pneu-
monia or from a fatal white diarrhceea, while animals aborted
early in pregnancy are practically always dead at the time of
expulsion. As regards the dam, recovery from the abortion 18
the rule but odd cases succumb to sepsis of the womb. After
abortion there may be a more or less pronounced vaginal dis-
charge of a characteristic chocolate brown colour and having a
peculiar characteristic ** sour ”’ odour.

Diagnosis may be made from the history of the case, the
colour and nature of the vaginal discharge, the more or less
simultaneous abortions of several mares in the same stud and by
the serum diagnosis test.

Treatment.—Isolate all pregnant mares, destroy by fire
all aborted material and discharges, all soiled litter, fodder and
utensils. Change of food and water supply should be made
whenever possible. It must be remembered that this disease
in the mare is very different in its pathology from bovine con-
tagious abortion.  In the mare the disease is essentially a
constitutional one of the dam, the death of the fetus and its
premature expulsion being entirely secondary.

Some success has lollowed the use of a vaceine but as it
is only experimental no definite information can be given on
its efficacy. Good results, however, have been claimed for it
in the United States,

Contagious abortion in the mare tends to die down natur-
ally and does not exist enzootically on a farm ss does the same
disease In cattle. Very often attention to the hygiene of the
stud and a change of food and water are all that are needed to
cornbat the disease.

CoxTaGIoUus ABORTION IN BWINE.

This condition has never been actually diagnosed in Kenya
but an outbreak of abortion amongst swine was reported from
the Molo distriet, but as no detailed bacteriological investiza-
tion was carried out it 1s not possible to say whether the out-
break was due to speeific cause or only accidental.
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Swine abortion 1s a well-known disease in such well-known
pig breeding countries as Germany and the United States. It
is due to one of two organisms both of which have a wide
distribution.

The svinptoms, pathology, treatment and prevention of
this disease is very similar to what has already been described
nnder bovine contagious abortion,

Stockowners are advised to be on the qui vive for this
disease and to send to the laboratory for examination aborted
swine [wluses without the addition of any preservative.

CONTAGIOUS ABORTION IN Fwes,

This condition has not vet been diagnosed in this Colony,
but as it occurs in Furope and other parts of the world its
incidence here mav only be a matter of time. Sheep farmers
are. therelore, advised to be on their guard for the appearance
of this disease in their flocks and on the slightest suspicion that
it exists, shonld communicate with the Laboratory without
delay.

CONTAGIOUS GRANULAR (NODULAR) VAGINITIS.

This is another disease which has never been accurately
diagnosed in this Colony but whose presence has been sus-
pected by many competent anthorities,

This discase is very contagions and is spread by copulation
or by other means which might introduce infection into a
healthy vagina. It may complicate contagious abortion, but
it may exist independently of that disease. Although it runs a
mild course it may cause temporary sterility and frequent
returning to the bull, though as a cause of sterility its role has
been greatly over-estimated. When the disease is rampant in a
herd and many cows are sterile other factors are responsible,
e.o. contagious abortion, functional sterility or pathological
lesions in the ovaries and sexual canal.

Cawse is & minute organi=ie present in enormous numbers
in the vaginal discharge which is thus very infectious.

Symptoms.—There may be few or no constitutional dis-
turbances.  There may be shght glairy vaginal  discharge,
which later tends to become muco-purnlent. IFrequent urina-
tion, straining, erection of the clitoris and eontant returning to
the buoll are common symptoms which are very similar to what
are [ound in nymphomaniacs,




Fxamination of the vulva and vagina shows intense con-
cestion and the appearance of small nodules or granules under
the pink membrane. These nodules are arranged in longi-
tudinal series or ridges and are most numerous on the floor
of the passages. They increase in size and fimally rupture,
causing the muco-purnlent discharge already deseribed.

Treatment 1s only indicated when the animal is not preg-
nant or in the absence of sterility.  The vagina and wvulva
should be carefully washed out with a mild astringent antiseptic
such as equal parts of sulphate of zine and acetate of lead
(6—S rrains) in one ounce of clean boiled water. ladefers,
pessaries are also very useful.

In the bull mild symptoms are alzo noticed.  The penis
may be very red in onlour and covered with small granules or
nodules. Treatment is by washing out the sheath and the
penis with the lotion deseribed above. Animals showing acute
svmptoms of this disease should not be bred from until they
have auite recovered. The disease is a very mild one and
readily vieids to treatment. Affected animals should., of course,
be isolated and every attention should be paid to the hyvgiene
of the cattle byres in order to arrest the spread of the disease,

COITAL EXANTHEMA (VESICULAR EXANTHEMA OF
THE GENITALS).

This disease occurs in cattle, horses and sheep. It is
transmitted during coitus and is characterised by vesicular and
pustular lesions of the external genitals. It attacks both sexes.
Undoubtedly this condition oceurs in this Colony and appears
to be quite common in sheep. especially rams,

Cause is not known, but the virus is present in the lesions
and discharges.

Lesions in the Male.
which soon turn into pustules, while the sheath is simlarly
affected. There is a variable ammounnt of muco-purulent dis-
charge from the urethra and local symptoms of uneasiness,
frequent and painful micturation, ete., may be very pro-
nounced.

The penis is covered with vesicles

Lesions in the Female —The vagina and the lips of the
vialva are swollen and red while there i1s a glairy discharge
from the entire passage. Vesicles form and are followed by
pustules which rupture and form angry-looking nleers. There
is frequently straining, erection of the clitoris, ete., which

gives the animal the appearance of being in constant *° heat
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Constitulional Symptoms in Both Seres.—There may be
none at all or else they may be present to a moderate degree.
There may be one or two degrees of fever, cessation of rumina-
tion and a slight diarcheea or, in some cases, constipation.

The antmal may fall off considerably in condition.

Remarks.—This condition is known as ** bull burn ™ or
balanitis when 1t affects the male. Tt is not clear if the same
disease affects horses, cattle and sheep or if each species of
animal has its own specific infection.  Recovery from one
attack confers no immunity.

Treatiient.—Isolate affected animals and place on a light
laxative diet. A mild purgative should be administered while
to the genital lesions a mild astringent antiseptic should be
apphed, e.g. sulphate of zine and acetate of lead (4—6 grains
of each) In one ounce of sterile water. When the disease
has been recognised on a farm the genitals of the bull should
be washed aflter each service.

STERILITY.
Only a very brief survey of this subject can be given in
this publication.

Sterility, unfruitfulness, or barrenness, means the failure
on the part of an animal, male or female. to procreate its
species. (A, Wilson.) Tt is a disease, or rather a symptom of
disease, of the essential reproductive organs.

CAUSES.
Many factors  which limit or prevent fertility  are
probably mervely predisposing causes, while the actual cause is
often a definite diseazed state of some part or parts of the
genital organs. The condition is muclh more common in the
female than in the male and the explanation of this is easy,
for the female genitalia are exposed to enorous risks at par-
turition, while, of course, contagious abortion is essentially a
disease of the cow. Tt is reckoned that eighty per cent of
sterility in cows is due to infection by contagions abortion.
By muany authorities contasious abortion and sterility are des-
cribed as different phases of the one infection. The most
serious resnlt of abortion is partial or complete retention of the
after-birth (placenta).  This oceurs especially if the abortion
occurs late in pregnancy but even after o novmal parturition,
if the after-hirth is not removed, it leads to grave inflammatory
changes in the uterns.  After an abortion the uterus and




D7

vaginal passage teem with bacteria which find an ideal nidus
for further proliferation in a decomposed retained after-birth.
The result of this chain of events is a chronic inflammation of
the uterus which by destroying the normal lining membrane of
the womb renders further pregnancies impossible. As result
of these grave uterine lesions or of an abortion, abnormal
changes occur in the ovaries which culminate in the formation
of eysts or of the formation of retained vellow bodies (corpora
lutea). Uterine and ovarian lesions may occur simultaneously
in the same animal but very often they occur independently
of one another and in many cases it is very difficult to say
whether the ovarian or the uterine lesion is primary or second-
ary. In any case the formation of ovarian cvsts or of per-
sistent yellow bodies is indicative of grave pathological changes
and a serious interference with the normal hormonic activity
of the female gonads. As long as yellow bodies persist in an
ovary no ova will be formed and the cow will not come ** into
season.”’

Other causes of sterility are (1) physical inability to
copulate, which oceurs most often in males, especially stallions ;
(2) malformations, abnormalities of the sexual apparatus which
are comparatively rare and only found in a few animals from
time to time; (3) age; (4) excessive sexual use. which aceurs
mainly in the sire, especially voung bulls first put to stud
when their semen becomes thin and the sperms few and
sluggish ; (5) in-breeding is responsible for a few cases of
sterility by reducing the vigour and the fertility; (6) climatic
and nervous influences. Spring is the natural time for con-
ception and animals are often successfully covered at this time
after appearing to be sterile when mated at other seasons,
Nervous influences are generally seen in highly bred mares
which possess a remarkably sensitive vagina in a continual
state of spasm and, therefore, nnable to retain the semen of
the stallion. This sensitiveness appears to be temperamental
and may be overcome by judicously working or galloping the
mare prior to service. Ejection of semen may be prevented
by dashing cold water over the loins after service or by
exercising the animal so as to distract her attention. The use
of sedatives before copulation or artificial insemination may
have to be resorted to in extreme cases, but the former is a
most undesirable procedure.

Another cause of sterility (generally tetnporaryv} is lack of
exercise.  All animals of both sexes should be regularly worked
in order to maintain their breeding powers. It is a well-known
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fact that animals in show condition are very prone to be sterile
and obesity 1s regarded by many breeders as a troublesome
canse of sterility. It is now agreed that many foods lacking in
Vitamin 1% do not conduee to fertility. Highly mitrogenous
foods, .o, peas and beans increase sexual desire while grains,
maize. ete., have the opposite effect. It is obvious that sires
called upon to serve a large number of females require a
generous diet rich in proteids but as mentioned before over-
feeding and lack of exercise must be avoided. 1t must be
remembered. however, that in some cases obesity is the result
of sterility and not its cause.  Ovarian lesions in particular are
very often accompanied by great obesity.

SYMPTOMS OF STERILITY.

It is important to remember that the regular appearance
of cestrum (heat) ig no eriterion of the female’s ability to breed
any more than the desire or ability to copulate is proof of a
male's potency. Undoubtedly the most important symptom
in the female is the oceurrence of abnormal cestrum, i.e.
whether it is absent altogether, excessive in amount, too fre-
quent in occurrence, too weak or too short. The healthy cow
should come ** into use ”” every twenty to twenty-two days—
with an average of twenty-one days—and the ** flow ™ should
last for a period varying from sixteen to twenty hours.  After
ealving, the cow should be ready for the bull in twenty-one to
twenty-eight days, but this period may be delayed in deep
milkers.

Fxcessive heat occurs in the condition known as nympho-
man‘a in which there is practically constant sexual exeitement.
This eondition is well-known in mares, which become ticklish,
vicious, squeal on being touched and ave continually raising
the clitoris and passing small quantities of urine.  Similar
symptoms appear in nymphomaniac cows which are known as
“ bullers '*. This disease is due to ovarian cysts and to chronic
inflammation of cervix and uterus. Treatment of this affection
is generally hopeless.

Oestrum may be too brief or too protracted. Weak
cestrum occurs in dairy cattle and is often unaccompanied by
any disease at all. Tt s said to be relieved by regular exercise.

In other cases wstrum may be absent altogether. Such
animals are popularly known as ** dumb bullers ™ and they
sulfer from advanced ovarian and uterine diseases.
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Although the symptoms described above are not always
assoclated with sterility they are fairly constant and it behoves
every stockowner and dairyman who is interested in sterility to
keep careful records of the nature, character and period of the
wstrum of his cattle.

Besides the points noted above local symptoms may be
found, e.g. relaxation of the pelvic ligaments leading to a
sunken appearance of the quarters and a grossly exagoerated
rawsed condition of the root of the tail.  This abnormal feature
15 due to ovarian disease and is generally accompanied by
relaxation of the vagina and a slight slimy discharge.

Other local symptoms also occur but are so difficult to
detect as to ascape notice except by an expert.

ID1acNosIs.

In order to assist stockowners in arriving at a diagnosis
of sterility the following classification of Zschokke is appended
and may prove of benefit, viz :—

(1) When heat is absent—due to

(a) general causes—feeding, heavy lactation, general
diseases, ete. :

(b) special cases—freemartins, in-breeding, persis-
tent vellow bodies, tuberculosis, ete,

(2) When heat is feeble—due to heavy milking, malnutri-
tion, disease, keeping in confinement.

(3) When heat oceurs but conceplion does not follow—due
to

(@) when heat is regular—mechanical hindrances,
full-blooded animals straining after service,
acidity of vagina, uterine diseases, ete. :

(b) when heat is too frequent—ovarian diseases and
cvsts, nymphomania.

(4) When animal becomes pregnant, but the feetus dies—
due to abortion and other infections, bad feeding,
abnormal development of fotus, ete.

It will be seen from Zschokke's classification that great
emphasis is laid on the physiological character of cestrum and
it is absolutely necessary that stockowners should keep careful
records of the stral histories of their cattle before any detailed
mvestigation can be carried out into the cause of sterility in
their herds.
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TREATMENT OF STERILITY.

This is a colossal subject, as it entails a very thorough
knowledse of the anatomy of the female sexual organs.
Obviously it cannot be discussed in an article of this nature
and every farmer is advised to seek professional advice before
trying to treat sterility in his herd. This is especially the case
if treatment entails direct manipulation of the ovaries or uterus.
Where treatment is simple and consists in the correction of
mistakes committed in the general management or hygiene of
the animals the farmer should be quite able to manage by
himself but it is obvious a correct diagnosis of the cause of
sterility must first be made. I the farmer or stockowner in
this Colony eradicates contagious abortion from his herd and
pays strict and personal attention to the hygience of his cows
at the time of parturition, he will find that sterility is a con-
dition which will not trouble him very much. It is too often
the fact that cows calving in this country are grossly mis-
handled by ignorant and dirty native herdsmen who, because
of their lack of knowledge of cleanliness, are responsible for
numerous cases of metritis as result of rough usage during
delivery of the calf and by introduction of their dirty hands,
knives, ete. into vagina.

Morbid conditions of the ovaries and uterus leading to
sterility are most difficult to treat snecessfully and their treat-
ment should only be carried out under professional advice.

ADDENDUM,

The following table of wstrum may prove of some
assistance for stockowners in the recognition of the proper
times, intervals, ete. at which the various animals should be
ready for stud purposes, viz :—

species of Draration of | Return afier Return if not
Animal. Chestram. Farturiion, lmpregnated,
Mare .. 7 5-7 day T=10 clavs 2.3 woeks or more

Cow P i -3 dinys 21-23 days a=& weeks or more
. SR ; e Se i

],l.!“ s o | LR o | 'f! lI'I"'I'.ll!Iﬁ | S0 Gas

Hrp',\' - 5 .F.r ; l!.l'\.*- .'"-"' G w "1'l.. . :.-h' ‘| 1

lBitch .. il =3 week 5-6 weeks 5-6 months
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COLON BACILLOSIS (WHITE SCOURS OF
SUCKLINGS).

This is an acute contagious disease of newly born calves,
characterised by marked diarrheea. Various organisins may
be responsible for calf scours, e.g. aerogenes bacillus, para. coli,
pyvocyaneus bacillus, proteus bacillus, abortion }mn!]uq ete.
but in most cases the organism responsible is a virulent type nf
bacillus coli.

(CCURRENCE.

In addition to newly born calves, colon bacillosis some-
Limes occurs in foals, lambs and pigs.

Parnocexicrry.

The colon bacillus is a constant harmless inhabitant of the
intestinal tract of animals and man but under certain predis-
posing conditions, viz. digestive disturbances and lowered
vitality brought on by faulty feeding and management it
becomes pathogenic. Withholding the colostral milk from the
calf and the feeding of boiled milk immediately after birth are
also factors. Boiling the milk is said to destroy substances
(ferments) which counteract the development of diarrhea by
stimulating the functions of the digestive glands thus prevent-
ing the excessive multiplicaton of the normal intestinal bacteria.

Errors in dieting also predispose to the multiplication of
normal intestinal bacteria and development of the disease.
Changes occur in the bowel wall as the result of the digestive
disturbances. The bacteria penetrate into the intestinal wall
and invade the blood and organs and produce a bacteremia.

Under the abeve-mentioned econditions the virulence
becomes exalted and the disease is likely to occur in an
epizootic forin amongst the calves.

NaTuraL INFECTION,

When colon bacillosis oceurs in localities hitherto free of
the disease, or at long intervals, the inference js that the
ordinary harmless colon bacilli have become exalted in viru-
lence. The bacillus may oceur in the vagina of the mother,
it can also live in the r-mmul the floor and litter of calf- i:r;-m
and bomas, from which the udder of the mother becomes
contaminated,

The baccillus gains entrance by either of two routes.

The common route is held to be by the mouth during
the ingestion of contaminated materi; il @ infection also
acceurs when the ealf sucks the contaminated udder :
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licking the walls of infected calf-pens or sheds is
another source of infection,  Infection may also occur
in artificially-fed ealves through the mouth by the
contaminated hands of attendants, the nse of infected
drinking vessels, ete.

(9) Another ronte is throngh the umbilicus immediately
after birth.

The possibility of an intra-uterine affection has been proved
by some investigators,

[xcupaTion PERIOD,
Calves become affected nsunally twenty-four to twenty-eicht
hours, rarely from three to eight days, after birth.

SYMPTOMS,
The symptoms of the disease are particularly diverse but
the following have been especialiy noted as oceurring in this
Colony :(—

(1} Death within the first three or four days after birth,
the only symptoms being dullness, inappetence and
aceasionally dysentery.

(2) Dysentery or ** sconr * in calves from one day to about
two weeks old. The colour of the discharge may
vary from white to almost black.

(3) Pnenmonia in calves of two to four weeks or over
usnally accompanied by diarcheea.

(4) Unthriftiness in well-fed calves of one or two months
old.  This may be the sequel of an earlier infection
which has passed unmoticed or it may be an
immediate result of a more chronic type of the
infection.  Sometimes this forin is accompanied by
a sub-aeute or chronie diarrheea and should be dis-
associated from indigestion arising from faulty feed-
ine or mismanagement.  In types 1 and 2 and some-
times 3, an elevated temperature is often registered.

Postr-Monten LEs1oxs.

These vary according to the tvpe of the disease met with,
e, in type Noo 1 a shight inflammation of the intestines may
be the only change observed; while in type No. 2 there 18
usually a well marked inflarmmation of the small intestines and
a congestion of the abdominal organs patricularly noticeable in
the liver which may be very swollen. The small intestines
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contain a putrid yellowish fluid mixed with mucus. The
mucous membrane is covered with mucus and shows haanorr-
hages. The Iymph follicles and Peyers patches are swollen.
The mesenteric glands are enlarged and wdematous. The
mucous menibranes of the lwge intestines show similay changes

but not so marked.

In type No. 3 one or both lungs show the worst changes.
Pneumonia in different stages may exist : sometimes there are
many purulent centres in the consolidated e ; or darkened
and hardened portions of one or both lungs may only exist.
In this type too there may be found signs of an old intestinal
mflammation, while in type No. 4 an emaciated carcass with
anemia and slight changes in the bowels are often the only
lessions observed.

Ihacxosis,

As stated above, various organisms may bhe responsible for
call scours and to accurately determine which is responsible,
a bacteriological examination of organs, intestines and the
blood is necessary.,

TREATMENT,

Usually a mildly acting purgative to rid the bowels of
the fermenting contents is given, e.o. castor oll.  When purga-
tion commences gruels should be administered. They may be
given with or without opium, to which some chalk or magnesii
may be added. Intestinal disinfectants such as salicvlic acid
may be given together with tannin;: tanniform. naphthalene,
salol has been used beneficially. Animal charcoal lias been
highly recommended,

Injections of saline into the rectum (two litres) repeated
if necessary in two to four hours have often given good results.

PREVENTION.
Prevention is recommended on the two following lines both
of which should be practised together if the disease has already
broken out on the farm,

(1) Calving the cows down on clean bomas where the
disease is known not to have previously existed and
immediately the calf is born to disinfect the navel
with a solution of one of the proprietary disinfectants.
Subsequently to tie the navel cord with a cotton
string or a piece of tape about two inches from the
abdomen and then to paint the whole of the umbilical
region with jodine solution.
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(2) Vaccination of the calf immediately it 1s born, or as
coon as possible after birth.

Calves in wood condition run a better chanece of with-
standing this and other diseases than those which are in poor
condition.

It is a common practice with some stockbreeders to
endeavour to dairy and ranch at the same time ; this cannot be
too severely deprecated. A young orade calfl born to a native
cow requires all 1ts mother’s milk to sustain it in a normal
state of vitality, and when it is considered that a number of
such calves are deprived of quite half of their quota of food as
the result of milking it is not extraordinary to find such
impoverished calves the victims of disease.

In calves reared under ranching conditions it is unusual
to find the occurrence of white scours. On the contrary, 1n
dairy-reared calves on some cstates the disease is fairly common.
Dairy-reared calves should be allowed to suck the collostral
milk from immediately after birth and allowed to feed from
their mothers at regular intervals, or be given a liberal allow-
ance of whole milk at regular intervals, Attention should be
aiven to the calf-houses which should be kept in a hygienic
condition.

PREVENTIVE IMMUNISATION.

In some countries an anti-serum is obtained by injecting
horses or goats and sheep with living cultures of the colon
bacillus. It is now the practice to inject the serum-makers
with varions strains of the colon bacillus so as to obtain a
polyvalent serum. In practice the results obtained have not
always been satisfactory.

BACILLARY NECROSIS.

This is another disease which in cattle as a rule only
affects calves.

CAUSE.
The causal azent is known as the Baeillus neerophorus
(Bang.). Tn the affected tissue it grows inlo thread-like fila-
ments whieh can be detected microscopically in stained sections,

NATURAL INFECTION.

The bacillus is fairly prevalent in nature, and is fre-
quently contained in the freees of herbivorous animals. It has
a saprophyte existence outside the body, and is capable of
livine in the soil and fleors of stables, in food, straw, etc.,




from whenece it gains access to e tissio-: abrasions of the
mucous membranes of the mouth and site of eruption of the
milk teeth 1s frequently the starting point of infection. Calves
become affected as early as a few days after birth. The
susceptibility of the young is increased by bad hygiene and
improper feeding. The disease is easily transmitted from
infected to clean calves by contact.

SyYmMrTOMS,

The first symptom observed is a soreness of the month
and 1ncreased salivation, due to the formation of a small
vellowish point or points on the tongue or elsewhere in the
mouth. These points at first are small but gradually increase
in size, developing towards the later stages up to half an inch
in radins.  As the development proceeds in the mouth, the
infection is swallowed with the food and sets up similar lesions
in one or other of the stomachs. The infection sometimes
invades the liver, again setting up necrotic areas; in some cases
the pharynx, larynx and lungs become affected. When
diarrhiea is present it points to involvement of the intestines;
exceptionally there occurs swelling and suppuration of the
lvmph glands of the head and necrosis of the tissues of the
feet between the claws or around the top of the hoof.

The appearance of a fully-developed necrotie area is that
of an uleer or ordinary open sore, deeply pitted, and containing
a thick cheesv-like material.

Counse,

In cases which terminate fatally the animal becomes
emaciated and weak apparently from the absorption of toxins,
and death occurs in from four or five davs to three weeks. In
cases which recover, convalescence lasts several weeks.

PosT-mouresr Tirsions,

Centres of infection as described above may be found in
advanced cases in the mouth, pharynx, larynx, Tunm stomach,
liver and elsewhere. Fmaciation of the careass and ano mia
will also be noted.

TrEsTVENT,

In the early stages, curative treatment may be of assist-
ance, but slaughter is nsually more economical. The treat-
ment consists of the scraping of the necrotic centres with a
blunt instrument and the application of an antiseptic once or
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twice daily.  Various medicinal agents are recommended for
local application, viz. tincture of jodine, 10 per cent citric acid,
5 per cent solution of permanganate of potash, a vaste con-
sisting of water and salieylic acul, ete.

I'tcenently the necrotic areas are situated far back in the
meutly, and it is necessary in order to apply the treatment to
use a stick.

PPREVENTIVE MEASURES

It is usual to find the dizease ocourring in calf bomas or
buildings used for housing calves. New bomas or calf-houses
should be erected on a elean site and the nfected bomas
sterilized by burning the litter; burning of grass 1s ol assistance
in sterilizing the homas snd foors of buildings if of earth.
Infected call-houses should be sierilized with lime-wash,

Vessels used for feeding hand-reared calves should be
kept free of infection by frequent boiling.

PARATYPHOID,

The febri'e ulfections caused by paraty phoid bueilli which
manifest symptoms of a general blood infection or a gastro-
intestinal inflammmation are grouped under the general term
paratyplic:d.

Whereas the oceurrenge of organisms chiefly of the para-
tvphoid (B, enferttidis) group arve deseribed as oceurring in
calves in Furopean countries since the latter end of the
nineteenth century, and paratyphoid has been classified for
some thime @48 an il!-.il*|u-:'[h'.al_ Lii.-tu;sz-m, it is nu|}' lllli‘itlg‘ the
last two or three vears that serious attention has been given
to the existence of paratyphoid infections in calves in this
Colany,

ooy,

The paratyphoid bacilli correspond in appearance with the
bacillus coli and the human tvphoid bacillus, but are dis-
tinguishable by certain eultural characteristics.  The para-
typheid nfections in calves in South Afriea appear to be
mainly eansed by the B. enferitidis (Gaertner) group, but
organisms belonging w another tyvpe (1. aertrveke) have also
been isolated in some outbreaks.  In Kenya Colony the
orcanisin cotained from outbreaks shows, it appears, certain
dilferences from the ordinary B, enteritidis (Gaertner) strains
usually found in South Africa and Furope.
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Whilst paratyphoid infections may occur as an indepen-
dent disease, there are usually pertain factors involved in the
production of the disease, namely :—

(1) Improper and irregnlar feeding and bad hygienic con-

ditions, leading to digestive disturbances.

(2) Infection with piroplasms and anaplasms,

In some outbreaks, paratyphoid is commonly found as a
complication of redwater and more often of anaplasmaosis,
Paratyphoid bacilli oceur in the outside world as well as in
healthy and affected animals; but pure paratyphoid infections
oceur relatively ravely, and only sporadically or as an enzootie.
It apparently requires certain factors to induce disease pro-
cesses in the animal, which results in an increase in virulency
ol the organism outside the animal body.

SYMPTOMS.
The first symptoms notiged are dullness, diminished desire
for food and a rise of temperature which varies from 103° I,
and upwards ; from about the third or fourth day the temnpera-
ture shows a downward curve ; with the progress of the disease
animals become weak and debilitated and remain lyving.

At the commencement there may be constipation, but in
most cases diarrhaa occurs sooner or later, the fwees being
mushy and sometimes contain blood. The fces usually have
an offensive odour.  In the later stages the eyes are sunken,
animal looks depressed, and there is agrinding of the teeth:
nasal and lachrymal discharge may be present and respirations
may be hurried: there is sometimes a cough. Animals lie
with their heads thrown back on the flanks. Inasmuch as
cages are Jrequently found complicated with redwater or
anaplasmosis infections it is common to find an anmmia which
manifests itself in paleness of membranes and the tissnes. and
watery-like appearance of the blood, or a vellowish discolora-
tion of the tissues.

COURSE.

In peracute cases, death may oceur in from one to two
days; as a rule, the disease lasts for about four to eight days,
but even severely affected animals may recover. In subacute
cases, the condition may last for three to four weeks.

POST-MORTEM APPEARANCES,
The inucous membrane of the fourth stomach and portions

of the small intestines or laree intestines raay be mflamed or
hiemorrhagic ; the mesenteric Iyinph glands in the affected
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part of the bowel are usually swollen and hwmorrhagic, and
there is, as a rule, enlargement of the spleen. The mucosa of
the gall-bladder is often swollen ard the wall of the gall-bladder
thickened and infiltrated, and the bile syrupy in consistence
and of a golden vellow colour. The liver is enlarged, often
yellowish in colour, and sometimes mottled in appearance.
Small necrotic foci, ranging in size from a poppy- to a hemp-
seed, are sometimes present in the liver in cases of a less rapid
course.

Pneumonic areas may be present in the lungs with fibrin-
ous deposits on the serous membranes, croupous deposits in the
air passages, and consolidated areas in the middle and anterior
lobes. In other cases the symptoms are those of calf pneu-
monia. The lungs show a red hepatisation of the anterior
and middle lobe with necrotic foci in the hepatised lung;
usnally in such cases there is a eatarrhal enteritis, but swelling
of the spleen may be absent.

DiacNosis.

A thorough bacteriological examination is necessary. In
living animals blood is collected for the presence of the bacillus
by bleeding into one per cent sterile sodium citrate bouillon,
from which subenltures are made,

A bacteriological examination of the liver, spleen, intes-
tines and mesenteric lvimph glands is also made ; small pieces
of these should be collected fresh and forwarded without the
addition of preservative. Agglutination tests are of much less
value in diagnosis.

PREVENTION.

(1) Preventive inoculation is emploved in some countries
with satisfactory results. This consists of the inoculation of
10 to 15 c.e. of an anti-serum or a killed culture. The latter
does not appear to have given satisfactory results on heavily
infected farms.  Sometimes a living culture is inoculated and
the reaction controlled by anti-serum. 1If used at the onset of
the disease in large doses of from 40 to 50 to 100 e.c., anti-
serum is said to exert a curative action.

(2) Other preventive measures consist in the disinfection
of infected calf-bomas, preferably by burning ; erection of
new bomas on a eclean site, and isolation of infected calves.
Dipping of calves and their mothers as a preventive of tick-
borne diseases is recommended.
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It should be recognised that calves in good condition stand
a better chance of withstanding this and other diseases, and
that it is impossible to rear strong and healthy calves from
dairv cows unless the former are kept under hygienic condi-
tions and given a liberal supply of whole milk at short regular
intervals. Most cows are expected to supply sufficient milk
for both their calves and for the creamery. The experience is
that calves on dairy farms are more likely to get too little than
too much milk and at too long intervals; the result being
digestive disturbances, lowered vitality and susceptibility to
intestinal bacterial infections.

In addition, calves exposed to tick infection contract
several tick-borne diseases during early life, resulting in
lowered vitality and pathological changes in the intestines and
other oroans which favour the setting up of intestinal bacterial
infections.

BOVINE LYMPHANGITIS.
This is a chronic disease of cattle characterised by purulent
inflammation of the superficial lymph glands and lymphatic

vessels,

Bovine lymphangitis does not appear to be very prevalent
in this Colony.

CAUSE.

Investigations into the etiology of the disease in Kenya
Colony showed that the causal agent is a streptothrix similar
to that described by Nocard in 1885 as Streptothriz furci-
Minosis.

The term ** streptothricosis ™ is usually applied to diseases
produced by fungi which microscopically show thread-like
filaments undergoing true branching and which propagate by
division as well as spore formation.

Mobe oF INFECTION,

Under natural conditions the virus probably gains entrance
throngh wounds which originate from various causes; the
lesions of the skin caused by bites of ticks belong to the
genus Amblyomma and Hyalowmma are considered to be in
some cases the starting point of infegtion.

SYMPTOMS,
The lesions chiefly occur on one of the limbs, but they
may oceur in other parts of the body, e.z. the head and neck,
mammary glands and lungs. They usuvally start from a small
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sore and extend along the cowrse of the lymphatic vessel,
which appears as a cord-like swelling ; small nodules appear
along the Ivinphatic vessels: these may subsequently become
soft. and on incision are found to contain a white cheesy-iike
puralent matervial, or il connective tissue formation ogeurs,
the nodules becomne hard and firm with sometimes a caseating
centre : the involved lymph glands become enlarged and ap-
pear as firm swellings with nsually a suppurating centre. The
counrse of the disease iz slow and 1t iy be many months
before the animal conmmences to lose much condition.  Fventu-
ally, weakness and emaciation set in, apparently from the
absorption of the toxins which are formed by the organism,
and death ocenrs [rom cachexia.

TrREATMENT.
xgision of the tumours and cauterisation of the surround-
ing tissue may be of assistance in the early stage, when the
disease process is localised, but as a rule recurrences occur.
Usually treatment is not hopeful.

PREVENTION.
As a preventive measure, dipping in an arsenical dipping
fluid, particularly with a view to the destruction of adult
Amblyomma and Hyalomma ticks, is indicated.

Slanghter of affected animals, burning of the carcass, and
disinfection of sheds occupied by infected cattle, should be
earried out to prevent spread of infection.

STREPTOTHRICOSIS,
This disease has been observed in eaitle, horses and sheep.

CAUSE,
The cavsal organisin, called a ** streptothrix,” lives
maturally in the soil, from whenee it is transmitted to the
skin of animals by some agent or agents as vet undetermined,
or the startinge |u}i||t of infection i1s lesions caused in the skin
by tick-bites.
IxcvpaTion PERIoD,

No delintte inforination is available on this point, though

it s surmised that the period is a lengthy one.

SYMPTOMS,

In eattle, most cases have been observed in adults. both
poor and well-conditioned alike.  The most eommon site for
the fist appearance ol the disease is on the trunk and usually
on the back, head and neek.  The limbs, as a rule, remain
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unaffected. The first symptom is the development of a small
elevated point of the epidermis, which usually escapes detec-
tien uttil other similar points arise in close proximity. These
points, at fivst isolated and few in number, gradually coalesce
and extend over large areas of the skin, and 1 extreme cases
cover the whole hide from head to tail.  On removing the
crusts of these lesions, the underlying surface will show a
number of projections which fit into corresponding depressions
of the cruzts.  The duration of the symptoms extends over a
lengthy period as a rule.

TREATMENT,

In equines, a cure has been effected by removal of the
crusts with a curry comb and a three per cent copper sulphate
well rubbed inte the skin daily after removal of the erusts.
Treatment should extend over a period ol several weeks.
[ixcept in the case of valuable animals, treatment is not
recommended.

In cattle, dipping seems to be successful in some cases.
\s o cur-tive, and in preventing the spread of the disease in
e fatter case, the beneficial effects of dipping are probably
due 1o the animals being kept more or less free of ticks.

DiFFERENTIAL DiaGNos1S.
This condition is readily distinguishable from mange by
the elevated and isolated appearance of the erusts, and by
microscopic examination of the lesions.

HEALRTWATER.

Bulletin No. 25/1928 deals fully with heartwater and may
be obtained on application from the Chief Vetermary Research
Ofiicer, I".0. Kabete. The disease is thus only briefly dealt
w_th hereunder.

Heartwater is a disease oceurring in catile, sheep and goats
ail is transmitted by a tick. On the basis of our present
k owledoe, 1t is one of a aroup of diseases occurring in man
and anmmals to which the name rickettsia has been given, and
in which small bacterium-like intercellular organisms are
found in various OrEans,

Heartwater in cattle, sheep and goats is seientifioa!ly
known as Rickeitsia vioninantivm.  The goat is most suscop-
tible, then sheep; cattle are less susceptible than sheep,  'I'he
Persian sheep, although susceptible, appears to have some
resistance.
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The discase 1s known to be fairly prevalent on areas where
the ticks which are responszible for heartwater transmission
breed freely @ the class of annmal amongst which losses are most
severe 15 that born and reared on non-infected grazing and
removed to a heartwater infected area; i such the mortality
in cattle may amount to at least 20 per cent ; in sheep and goats
the losses may be still greater, viz. 50 per cent to 80 per
cent.

TransmITTING TICOKS.

Two species of ticks belonging to the genus amblyomma,
viz. A, hebenm and A, varieqatum, are known to transmit
heartwater., The adults of each species have characteristic
colonrines aon the scutum.

IxcupaTioNn DPPERIOD.

After natural infeetion, is about eleven to eighteen days.
After imoculation the average period is about nine days.

SYMPTOMS.
General speaking the svinptoms are more pronounced in
sheep and goats than in cattle.

One of the commonest is a high temperature; about
eleven to eighteen days after the bite of an infected tick a
temperature reaction sets in.  There is usually a sharp rise to
105° T'. or higher. The rise of temperature may be the
only svinptom and the animal suddenly dies although HFﬁ'tlti_I];_{l}'
quiet healthy; usnally the temperature keeps on rising (in
fatal cases it usually drops to sub-normal befere death) the
respirations become acecelerated, the animal appears dull, and
although rumination ceases the animal will generally feed a
little up to shortly before death.

Diarrhoea may set in and faces and urine be passed at
frequent intervals.

In some cases nervons svinptoms which manifest them-
selves in different ways appear, viz :—

(1) A constant movement of lower jaw and {onoue.
(2) Muscular twitchings,

(3 Vertigo.  The animal turns round in cireles and even-
tually drops in a fit.  These fits disappear and recur,
particularly if the animal is driven or hustled.

(4) Bquinting.
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Amblyomma variegatum,
(male)
All dark areas are black,
the light areas are reddish-
yellow bordered with grecen,
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(5) Coma. The amimal lies on its sude outstreteched and
remains in this position for a day or more.

In cattle the temperature reaction corresponds with that
observed in sheep and goats.  The nervous symptoms are
especially characterised; these vary, e.g. there may be a
certain amount of stiffness in all four limbs, muscular twiteh-
ings, squinting, violent twitchings of the eyehds, nco-ordina-
tion of movements and turning in a circle.

POST-MORTEM APPEARANCES.
The name heartwater suggests a charactenstic condition,
viz. the presence of fluid in the heart sac.

Although this is more constantly met with in sheep and
goats than in cattle, it is not constantly found in either (inj
cattle the fluid 1s more commonly found in the chest cavity
than in the heart sac) ; the heart sac contains a variable amount
of clear yellowish or sometimes blood-stained liguid, which
coagulates on exposure to the air. It must be pointed out that
fluid in the heart sac does not necessarily signily death from
heartwater, as fluid is more or less common in worm-infected
sheep and goats, but here it is usual to find the animal in poor
condition.

‘The chest cavity may contain a variable quantity of straw-
coloured or blood-stained fluid which coagulates on exposure ;
on incising the lung in some instances a good deal of frothy
fluid escapes from the cut surface and it is not unusual to find
in such cases froth in the bronchi and wind-pipe and at the
nostrils and the interlobular tissue of the lung infiltrated with
a straw-coloured fluid, particularly at the lower part of the
lobes; the lining membrane of the inside of the wind-pipe
often shows E];l-nml'rll-.igu.-;; on the outside of the heart
hemorrhages in the form of small reddish points about the size
of a pin-head or larger are often present and on the membrane
which lines the cavities of the heart, it is usual to find
heemorrhages in the form of reddish stripes or patches.

The spleen is usually enlarged and the pulp solt and dark
in colour.

The liver is usually congested and the gall-bladder dis-
tended with bile.

The kidneys are usually cengested.

The muecous membrance of the fourth stomach mav show
reddizh inflammatory patches and that of the intestines
reddish IJIHI"UH ar :-‘~I|'i|:UH.
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In caflle the |m1't-||;1:|'1n'm ippearances  are 1IFI]:I|E_}' less
characteristic, the lesions sometimes being chiefly eonfined to
the fourth stomach and intestines.  In such moeous membrane
of the stomach shows reddish patches and that of the intes-
tines reddish patehies or steipes and pin-point hiemorrhages ;
the hawmorrhacie nature of the inflammation i the fourth
stommach and intestines may be so pronounced that poisoning
by an irritant poison such as arsenic or a vegetable poison may

Iu‘ :-;Ii;]_-:{u‘t'h"il.

DiitNosis,

Athongh the symptoms and post-mortem appearances may
be characteristie it is desirable to establish the diagnosis by
laboratory methods ; this can be confirmed with some certainty
by microscopical examination of stained sections of the brain,
kidneys or spleen provided the material is collected, preferably,
during the temperature reaction; failing this, immediately

hefore or alter death.

The rickettsia of heartwater are more commaonly found in
the above-mentioned organs, but their presence and the organs
in which they occur is related to the temperature reaction.

They are usvally to be found on the second or third day
of the temperature reaction in the above-mientioned organs,
but difficult to demonstrate o few hours after death.

When obtaining material for despatch to the laboratory,
stnall pleces of bram, kidneys or spleen about two inches
square should be collected, preferably during the temperature
reaction, failing this before or after death, and immediately
after collection placed in formalin solution, a supply of which
can be obtained from: the Veterinary Research Liaboratory, or
the District Veterinary Otlicer, and forwarded in the formalin
solution.

Another method of making a diagnosis is by inoculating
a susceptible sheep or goat with blood of the suspected affected
animal. — The incubative period of heartwater from blood
moculation varies from about three days or rather less to about
nmine dayvs, consequently the employment of this method neces-
sitates a delay of at least some days; moreover the bleod should
be colleeted during the temperature reaction and inoculated
without delay, as it soon loses its viruleney : this method thus
has 1ts disadvantagzes.
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TREATMENT,

Medicinal treatment has so far proved to be of little if
any assistance.  Affected animals should be isolated and left
undisturbed and kept in a eonl place sheltered from the sun
and rain.

PrREVEXTIVE MREASURES.

At the present stage of our knowledge, dipping and hand-
dressing for the eradication of heartwater ticks offers the hest
means of combating this disease. These measures are fully
dealt with in Departmental Bulletin No. 25/1928 on Hert-
waler.

TRYPANOSOMIASIS OR “* FLY DISEASE .

Most of our domestic animals are susceptible to this disease
as well as numerous species of game. It is not enzootic in
i the highlands of the Colony, but sporadic outbreaks cceur
from time to time. It is sometimes difficult to trace the source
of these epizootics, but two known sources are often in

threatening proximity, viz. infected game and cattle umported
from areas where the disease is enzootic.

CAUSE.

The cansal organism, called a trvpanosome, infects the
blood-stream and oreans of affected animals.

Mope oF TRANSMISSION,

The transmission of the disease from an infected to a
healthy animal is effected naturally through the agency of
blood-sucking flies. The transinission may be ecither direct
(mechanical) or indirect (eyelical), that is to say, in direct
transimission the infection is sucked by the fly from one animal
and nmmediately or very soon afterwards injected by the fly
into another animal. 1t is considered that most of the common
blood-sucking flies are capable of so transmitting the disease.
On the other hand, in indivect transmission the tsetse fly only
is ineriminated.  This fly, of which there are many species,
lives, as a rule, in well-defined areas ealled ** flv-belts.”” which,
as far as we know, are non-existent in the upper highlands of
East Africa, though our knowledge in this respect is not very
complete.

IxcusatioN PERIOD,

This varies according to the type of trypanosome which
mfects the animal. It should be noted that there are many
different types of trypanosomes, each of which varies from the
others in many characteristics, e.g. in incubation period,
symptoms produced, classes of animals most suseeptible, ete.
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SYMPTOMS.

In view of the above, it will be seen that there are no
symptoms which can be regarded as typical for the disease as a
whole. but one constant sign in most forms is rapid emaciation
and weakness, It is not advisable to deline each group of
symptoms in this pamphlet, as by doing so, the lay reader may
only be led to confusion.

Posr-MorTEM LESIONS.

These again vary according to the type of the infecting
trypanosome, but in some cases the one and only fairly con-
stant change is the enlargement of the spleen which may or
may not be accompanied by an emaciated carcass,

TREATMENT.
Curative treatment is not recommended. Affected animals
should be slanghtered at once and suspects kept strictly under
ahservation until diagnosis iz established.

B.—DISEASES OF EQUINES.
HORSE-SICKNISS.

"T'his disease is usually seasonal; it 15 most commonly met
with during and immediately after the rainy months. It
oceurs most frequently in low-lying maoist localities.

|}E}Ill-;t‘_".'.‘-i appear to be immune ; the Somali or native mule
has a high degree of natural resistance, while the Somali pony
is more rarely attacked than the country-bred or imported
horse.

CaUSE.

The causal agent is an ultra-visible virus which is generally

considered to be transmitted by a winged insect.
IxcUBATION I'ERIOD.

The disease usually develops after a period of incubation

varying from six to eight days.
DYMPTOMS.

Two forms of the disease are known, viz. {a) the acute,
and (b) the sub-acute; the former being known in South
Africa as dunkop and the latter as dikkop.

In the acute form the temperature rises rapidly to 106°
F. or over. The animal mav show onlv slieht sions of dull-
ness and retains its normal appetite for a few days, At the
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height of the disease, however, the animal is exceedingly feeble,
the pulse quickened, the heart throbbing., the breathing
accelerated and laboured. 1In a very small percentage of cases
improvement and subsequent recovery takes place in the course
of the second week. In most cases, however, a short time
before death w@dema of the lungs develops, the breathing
becomes more laboured and large quantities of vellowish white
foam flows from the nostrils.  Death 1s generally sudden and
often preceded by svmptoms resembling those of colic.
Should the horse be made to exert itself during the course of
the disease he may drop dead.

In the sub-acute form horse-sickness develops much more
slowly. At the height of fever or possibly later the depressions
above the eye become puffed; the evelids may also swell and
become everted, or in some cases the whole head may appear
swollen and the lips hang loosely from the mouth. Swellings
may also be noted on the ghest, abdomen, and legs. (Note.—
All these swellings are soft to the touch.) In the meantime,
weakness develops and the animal appears very sluggish ; in a
number of cases, however, a recovery is made.

Post-MoRrTEM LESIONS,

The lesions vary according to the tvpe the disease assumes.

I'n acute cases the most marked changes are found in the
lungs and digestive tract. The lungs, as a rule, fill the whole
chest cavity, they are dark in appearance, very friable and
full of foam (cedemal). In addition to this a large quantity
of straw-coloured fluid is found in the chest cavity. The inner
lining of the stomach and intestines reveal varving degrees of
inflammation and cdema. The spleen is swollen; the liver
1s congested and numerous hwmorrhagic points are seen on
the surface of the heart.

In the sub-acute form, besides the wdematons swellings in
the regions described under svmptoms, a more or less constant
appearance is hwmmorrhages on the lining of the walls of the
heart cavities and frequently also on the outer walls of tha
heart.

TREATMENT,

No agent has yet been discovered which can be said to
have any specific curative effect on the disease. Many people,
however, elaim sueccesses with numerous drmgs and herbs, but
when it is considered that a fair proportion of affected animals
recover naturally withont intervention, it is not diffienlt to



5

realise how enthusiastic quacks and others may be deceived i
their remedies.  Animals reacting to horse-sickness should be
kept stabled and left undisturbed.

PREVENTIVE INOCULATION.

Horse-sickness sernm and virus is prepared at Kabete
for the immunisation, under veterinary supervision, of horses
and mules. The method employed consists of the intrajugular
injection of serum and simultaneously the intrajugular injection
of virus followed in seventy-two hours by another intrajugular
injection of serum and intrajugular injection of virus.  Full
particulars of the method are obtainable from the Chief
Veterinary Research Officer, Kabete.

LIinmunised animals are not necessarily absolutely and
completely resistant against natural re-infection, but where
re-infection does occur, the course of the disease i1s usnallw
milder and the percentage of losses in immunised animals is
lower in comparison with non-immunised animals.

NoTE.—The serum itself is of no value as a curative.

Removal of equines to an elevated part of the farm before
the horse-sickness season sets in 1s sometimnes resorted to as a
preventive measure. "The animals should, if possible, be kept
stabled from before sunset till late in the morning.

With a view to keeping the stables free of winged insects
if non-insect-proof. they are smoked from late in the afterncon
until late the following morning by burning dry ox litter.
moistened with paraffin, in paraffin tins. Another method of
the attacks of winged insects is to rub the body of the animal
when stabled with paraftin emulsion.

Of the above-mentioned preventive methods, preventive
inoculation offers the best means of ensuring against severe
losses from horse-sickness,

Vaceination with treated spleen of an affected horse has
been investigated, with promising results.

BILIARY FEVER (PIROPLASMOSIS OF EQUINES).

All species of equines are susceptible to the infection
though the virnlence of the disease varies in different animals.
Native-bred equines contract the disease in their early life if
exposed to infection and the disease runs a milder course than
in older animals which are brought from countries where the
disease does not oceur, to infected localities.
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CAUSE.
Two species of parasites are known to be responsible,
viz :—(1) Nuttallia equi; (2) Piroplasma caballi,

These may be distinguished microscopically. The latter
15 the larger parasite and is somewhat similar to the redwater
parasite (Babesta bigemina) of cattle.  The Nutallia equi para-
site is considerably smaller and resembles parasites of the
genus Theileria. 1t is more widely distributed than Piro-
plasma caballi; both have been found to occur in this Colony.
The disease caused by Nuttallia equi is more severe than that
due to Piroplasma ecaballi and it is probably less amenable to
treatment. In either case infection is transmitted by infected
ticks. Th red-legged tick (Rhip. everfsi) acts as a transmitter
of Nuttallia equi.  The tick sucks the infection from an
infected or recovered animal, and in another stage of its life
15 capable of infecting a susceptible animal. The organism
multiplies in the blood and organs of infected equines and sets
up manifestations of the disease. Recovered animals are
carriers and serve as a source of infection for ticks.

INcuBATIVE PER1OD.,
Nuttallia equi.—After artificial inoculation, varies from
seven to nine days; natural infection about three weeks.

SYMPTOMS.

The temperature varies in the different types. In
Nuttallia equi, the fever curve is of the intermittent or recur-
rent type, whereas in Piroplasma caballi it is of the continuous
tvpe.

The first visible sign is a pale-yellow colouration of the
mucous membrane of the eves and mouth : the intensity of this
colouration is in proportion to the severity of the infection. In
severe cases small points of hemorrhage oceur later in the eye
membrane, and at the same time dullness is evident. The
appetite is small, while thirst is increased. At first, or
throughout the entire course, there is marked constipation, but
in the later stages of some cases diarrheea sets in and colicky
pains arise.  Urine is passed in large quantities and is reddish-
brown in colour. Emaciation ensues and the limbs swell. In
some cases death usually occurs in from four to five days or
earlier from the beginning of the symptoms, while in a pro-
tracted case the disease lasts from three to four weeks or even
longer.
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Posr-MorrEMm LiEstoNs,

The outstanding lesion is the marked jaundice or yvellow
colouration of all tissues and internal organs. The spleen is
swollen, and hamorrhages are seen on the heart and other
organs.  Reddish coloured urine may be found in the biadder
and the intestines are sometimes inflaimed. Lungs are
wdematous, sometimes yellowish or amber-coloured fluid 1s
present in the chest cavity and heart sac. General anwemia is
present in protracted cases.

TREATMENT.

Numerous recipes are in vogue as curatives, but it is
extremely doubtful if any of them has a specific effect in
destroying the causal organism. Trypanblue injected under
the skin as in redwater of cattle (Piroplusma eaballi appears
to be more amenable to treatment with tryvpanblue); large
doses of quinine and other drugs have found favour with some
clinicians, but whatever treatment is undertaken, careful
nursing and attention to the state of the bowels are the
first essentials. Recovery from the disease generally means
immunity, but breakdowns during other infections, e.g. horse-
sickness, ete., may occur,

PREVESTIVE INoOCULATION (IMMUNISATION).

Has been carried out in some countries. The immunisa-
tion of horses imported from countries where the disease did
not oceur, with 1 c.c. of blood of artificially infected donkey
colts was employed in South Africa with fairly satisfactory
results.

In other parts, blood taken from young horses recovered
from the disease has been used for preventive inoculation.

LYMPHANGITIS OF EQUINES.

In this Colony two separate diseases commonly known as
]_1,'[||[}|1ut'|f__‘-fitlt,-q are met with. The one, viz. uleerative ltm-
phangitis, is the more prevalent, and chiefly affects horses;
less often mules. It is doubtful if the donkey contracts it
naturally. The other, viz. epizootic lymphangitis, which is
nowadayvs not prevalent, affects both horses and mules, and
rarely the donkey.

The two diseases are etiologically distinet but clinically
the one is sometimes confused with the other; in exceptional
cases both infections have been found to co-exist. It 1s advis-
able to confirm, or otherwise, the clinical diagnosis by micro-
scopical examination of pus smears.
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ULCERATIVE LYMPHANGITIS,
This is a chronic contagious discase in which there is a
progressive inflammation of the lymph vessels with a tendency
to the formation of uleers,

{atse,

The responsible microbe, viz. the bacillus of Preisz nocard ,
escapes from the suppurating ulcers and exists as a saprophyte
m the soil from whence it gains entrance to the animal’s
body through wounds of the skin produced by various causes,
e.g. harness and saddlery, injuries of the legs caused by the
foot coming in contaet with the opposite leg during progression
commonly known as brushing, kicks, ete.: the wound of the
skin caused by bites of ticks. particularly by amblyomma and
hyalomma ticks, are generally considered to be the starting
point of infection.

Symptoms.

The formation of a pus-containing swelling or abscess on
any part of the body should arouse suspicion. A common site
for the disease to develop is on the hind limbs : with antiseptic
treatment the suppurating sores heal, but new ulcers oceur in
the adjoining affected tissue or even in distant parts of the
body. Should the infection confine itself to the legs they
become thickened with new ahscesses forming from time to
time and permanent thickening of the affected leg results.

In cases where the hind limbs are affected it is COMmon
to find in females the mammary gland involved and in males
the prepuce.

Post-mortem Lesions.

Besides the lesions described above, internal abscesses are
sometimes found in one or both kidneys and more rarely in
the lung.

Treatment.

Various medicinal agents and vaccines have been used for
the curative treatment of the disease: in addition the vilue of
surgical treatment such as excision of nodules, cauterisation of
the uleers, firing of the affected tissues with a hot iron and
subsequent application of a biniodide of mercury blister has
been investizated. None of these have proved to be a specific.
Biniodide of mercury blister (one of biniodide of mercury to
eight of vaseline or lard) eauses quick healing of the uleers and
prevents the escape of pus containing the bacilli of uleerative
lymphangitis. A vaceine is issued for experimental use only
(see directions for use below), In some cases the disease wonld
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appear (o be arrested by treatment, but recurrences usually
occur. In anmimals kept stabled and well fed beneficial results
follow but as a rule these are only temporary and recurrences
are likely to oceur.  The serum of horses hyperimmunised
with killed cultures, or the serum of recovered horses has no
curative effects. Generally speaking, treatment is net hopeful ;
in cases where there iz chronie thickening of the lee the
affected animal is often practically unworkable owing to lame-
ness.

Prevenfion.

Since the organism gains entrance through lesions of the
skin produced by various causes, it is recommended that such
be dressed with an antiseptic such as tincture of iodine or
Iysol 2 per cent. articular attention should also be given to
the disinfection of saddlery, harness, body-brushes and curry-
combs used on infected animals, [n animals which are
running on tick-infested grazing, dipping reduces the lesions
of the skin caused by tick bites. Amblyomma and hyalowima
ticks in particular cause ulcerating sores, more particularly the
adults.

It 15 recommended that infected equines be not kept n
the stables which are used for clean animals, since the pus
fromy ulcers contains the causal organism of ulcerative
lymphangitis.

Directions for the Use of Uleerative Lymphangitis Vaceine.
NoTe.—This vaccine 1s issued for experimental use only.

1. For this inoculation a series of weekly injections is
necessary and care must be taken to ensure regular intervals
ol time between each Injection.

The doses are as follows :—

First week b e
second week I |
Third week w3
Fourth week 1L ,,
Firth week b S
Sixth week PRI .
Seventh week s Lo |
itighth week 21
Ninth week s ‘_’.'Iz Ze
Tenth week o 3
Fleventh week iz 1 :

Twellth week B . " 0
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2. The injection is made with a sterile svringe (needles
and syringe being sterilized by boiling in water for five to ten
minutes), into the tissues beneath the skin on the side of the
neck. The hair should be clipped from the site of inoculation
and the part thoroughly cleaned by washine with a suitable
antiseptic, e.g. 2 per cent lysol or earbolic solution. The
injection should be made on alternate sides of the neck each
week.

3. This vaccine could be tried in recently affected
amimals. It 1s not considered to be of much benefit in
reducing chronic cellulitis or other old-standing lesions result-
ing from prolonged action of the causal organism of the disease.

4. If any extension of the disease appears after six
injections, treatment should be suspended for a month, and
recommenced with small doses.

5. I'us smears from the lesions should be forwarded
periodically for diagnosis, in order to eliminate other bacterial
infection.

G.  During treatinent animals should receive their usual
rations and full exercise or light work.

Er1zooTic LYMPHANGITIS,
Epizootic lymphangitis is a chronic disease of equines,
characterised by purulent inflatnmation of the lymph vessels
and their associated lymph glands.

Cause.

This is an organism scientifically known as eryptococcus
fareiminosus which shows some of the characters common to
the yeast fungus. The organism can be detected Microscopi-
cally in the pus smears of affected animals. Tt can live as a
saprophyte in the soil from whence it gains entrance to thd
body through lesions of the skin produced by various causes.

Symptoms.

The incubation period recorded by various workers varies
considerably, viz. from fifteen days to 120 days, and even
longer ; the average incubation period is usually several weeks.
In the early stages, it is in some cases difficult for an in-
experienced observer to distinguish between epizootic and
ulcerative lyvmphangitis. There are however apparvent distine-
tions, e.g. in epizootic lymphangitis the disease spreads along
the course of the lymphatics to the nearest lvimph glands



ol

causing the lymph vessels to stand out in the form of hard
cord-like lines interrupted at varions points by abseesses.  The
lymphatic glands increase in size and suppurate.

Lesions may appear on any part of the body but the
following are the commoner sites, viz. (1) the head or neck,
in which case the eye, nose and the glands under the lower
jaw  are most frequently involved; (2) the extremities,
especially the forelegs, as well as the back, withers and sides
of the chest and glands in front of the chest; (3) inside the
thighs often involving the mammary gland in females and
prepuce and scrotum in males. In the depth of the ulcers
there develop pale-red bleeding granulations, the ulcers dis-
charge a purnlent or serous fluid. a hard swelling may appear
in the immediately surrounding tissue, and nodules which later
change into abscesses appear. Sometimes the uleers heal but
a hard nodule, which may reach the size of a pigeon’s egg,
appears which may later turn into an abscess the ulcers are
sometimes cup or mushroom shaped. TIn advanced cases there
is usunally a thickening of the surrounding connective tissue
resulting in permanent thickening particularly marked in the
extremities.

The above-described changes may not for a long time
affect the general condition of the animal, but in very pro-
nounced cases there is emaciation and finally death.

Course.

Although the course is always chronie, in some mstances
the lesions remain localised ; in other cases they continue to
extend for some considerable time during which the disease
processes appear to subside and recur.

The mortality varies widely. Some observers record this
to amount to 10 per cent, others 25 per cent, others up to 50
per cent.

Treatnient.

Various remedies have been tried for the curative treat-
ment of epizootic lymphangitis, but so far there is no known
spectfic.  Intravenous injection of biniodide of mercury  dis-
solved n potassimn lodide solution has been found of assistance
by some workers when the disease is not too far advanced, but
treatment 1s as a rule not hopeful. Satisfactory results are
clatmed by some workers from weeklv-mcreasing doses of killed
enltures of the eansal organism particnlarly if accompanied by
lacal sureical treatiment.  Others report a Fairly large percen-
tage of recoveries following the daily subentancouns injection
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of 10 to 20 c.c. or after 100 c.c. of sermm intravenously of a
convalescent animal.  Others claim beneficial treatment with
the serum of affected horses, 10 c.e. subcutaneously daily for
ten days. The serum of hyperimmunised horses, according to
some, iz considered especially effective.

Prevention consists in the isolation of infected animals,
destruction of seriously affected animals, treatment of slightly
infected cases could be carried out, and thorough disinfection
of the stables.  Daily examination of equines exposed to
infection and treatment of wounds of the skin with antiseptic.

— e

C.—DISEASES OF SHEEP.

BLUETONGUE.

This is a disease of sheep principally affecting the mem-
branes of the mouth. nose and intestines, and very often
accompanied with inflaimmation of the feet. It is most pre-
valent in wet seasons, and occurs more often in low, wet
places and in the vicinity of rivers.

CAUSE.

This is an ultra-visible virus, said to be transmitted by
winged insects from sick to healthy animals.

[ncoBaTiON PERIOD.

The natural incubation period has not been definitely
determined. The average incubation period from artificial
infection (inoculation) averages four days.

SYMPTOMS,

The first indication is a rise of temperature. Visible
symptoms appear a few davs later, one of the earliest being a
ym] Pl d 2
peculiar movement of the tongue. The animal appears to
lick 1ts lips at intervals.

A watery discharge from the nose and sometimes the
eves appears later. This becomes thicker. The animal feeds
little, loses condition, and mostly lies.  Examination of the
mouth shows a bluish or purplish discoloration, with swelling
of the lips and gums and excorations of the lips. Recovery
may take place at this stage, though, on the contrary, further
changes may occur, viz. the appearance of sores on the upper
jaw and tonguoe, a thickened saliva 1s retaimed i the mouth
and hangs from the lips, producing an offensive odour. There
1s usually a purolent discharvge from the nose ; diarrhea may
appear, and I'n'r]ijq'!llll'i. an imnflammation of the feet becomes
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apparent.  The sick animal is disinclined to move, and loss
of condition increases.  Sometimes a castine of the wool
occurs,  In fatal cases, death usually takes place in from
ten to seventeen days after the commencement of the
temperature reaction.

POST-MORTEM APPEARANCES.

When death occurs in the acute stage, the mouth is found
principally affected and shows excoriations of the lips and
gums and sloughing of the epithelinm of the tongue. Reddish
patches and stripes are sometimes found in the first, second
and third stomachs. The fourth stomach may be swollen,
with reddish stripes, or diffusely red. There mayv be a catarrh
of the bowels. Lungs are sometimes wdematous, with foam
in the wind-pipe. Hiwmorrhages are more or less constant
under the lining of the left ventricle and on the outer wall
of the heart. The spleen may be enlarged. The liver is
usually congested and sometimes vellowish., The kidnevs may
be odematous.

In cases of long standing there are usually lesions of
extreme emaciation and paleness of the carcass.

TREATMENT.

An efficient vaccine is prepared which acts as a preven-
tative ; curative treatment is not undertaken.

It 1s recognised that removal of the flock from wet to high
dry ground and kraaling in elevated dry places checks the
spread of the disease.

Dipping in one of the proprietary tar-derivative dips is
frequently resorted to as a preventative,

InsTrRUCTIONS For USE oF BLUETONGUE VACCINE.
The Injection of Vaecine.

1. Before commencing to inoculate, the svringe must be
thoroughly sterilized ; to do this, place some cotton wool or
cloth in the bottom of a clean tin, basin or pan, and half fill
this with water; take the syringe to pieces, unserewing the
metal cap at the top of the glass barrel ; place on top of the
cotton wool in the pan together with the needle, and place
the pan on the fire. After the water has boiled for about ten
mnutes, take the syringe out and serew it up, and fit the needle
to it. 'The greatest care must be taken to prevent the con.
tamination of the vaceine or the syringe by dust or other
foreign matter,

I&
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2. Fach bottle should be vigorously shaken immediately
before being opened in order to break up the clot which
sometimes forms after standing. This coagulation does nol
affect the action of the vaccine in any way. Next obtain a
clean glass tumbler or cup and wash it with boiled water;
then uncork the bottle of vaccine and pour some into the
cup or glass, placing a clean piece of paper over the cup or
glass so that 1t extends about half way down and forms a cap.
After pouring out the vaccine, re-cork the bottle immediately.
Do not return to the bottle vaceine which has been poured
into the cup or glass or which may be left over after inocula-
tion. Beware of dust entering the vessels. Once a bottle has
been opened, all the vaceine should be used the same day.

3. The sheep which are to be incculated should be taken
out of the kraal and preparved for the operation by washing
the mside surface of the thigh where the vaccine is to be
injected with an antizeptic solution made by adding one and a
half tablespoonfuls of Jeyes' fluid or Little's dip or carbolic
acid to one whisky-bottleful of water. The operator’s hands
should be frequently washed in the same solution.

4. The syringe should then be filled with vaccine, the
needle inserted under the skin inside the thich and 1 e.c. of
the vaccine injected. 'The animal can then be released, but
kept separate from those which have not yvet been vaccinated.
The needle should be replaced by a freshly boiled and sterilized
needle after five sheep have been inoculated. A little un-
easiness will be shown by the animal after inoceulation, but
this scon passes off. The syringe should be carefully washed
and wiped dry before being put away after the inoculation of
all the sheep has been completed.

Reaction.
3. The fever set up by the inoculation reaches its highest
point about nine to twelve days after, and it lasts for a few

days more,

Syvinptoms can be noticed about this time, lasting for a
few days, viz. stilfness, not feeding, discharge from nose,
swollen head. The mortality from vaegination should be below
one per cent. Tmmunity against natural attacks of bluetongue
18 not established for fifteen dayvs after imoculation.  Some
loss of condition may be expected alter vaceination, and this
may be more pronounced in some sheep than in others.
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Time of Tnoeulation.

6. Iixperience has shown that the best immunity is ob-
tained when the operation is undertaken just before®the rains
which mark the onset of the bluetonsue season. This factor
should be borne in mind when fixing the date for viceination,
always providing that the pasturage 1s good or that convaleseent
sheep are specially fed,

Spectal Warnings.

7. Lwes in lamb must not be inoculated. T.ambs of six
weeks to six months of age should receive a half-dose of
vaceine ; rams should not be castrated whilst undergoing reac-
tion, nor should castrated animals be inoculated before the
wounds cansed by the castration have completely healed.

8. Sheep undergoing reaction or convalescence should not
be dipped.

Y. When a farmer has no experience with the bluetongue
inoculation he should first inoenlate a small flogk of sheep,
about twenty or twenty-five, before he inoculates the whole lot,
in order to make himself familiar with what he has to expect.
This is particularly advisable under conditions where the
vaceine is used for the first time in a new district. and where
no experience of bluetongue vaceination is obtainable.

Ieinunity.

10. The mmmunity conferred by vaccination is not abso-
lute, and breakdowns may oceur.  They occur to a lesser
extent in flocks vaceinated shortly before the outbreak of
bluetongue.  Sheep should be inoculated every year.

I In case of outbreaks of bluetongue amongst non-
vaceinated flocks, when the disease is rampant inoculation
should be resorted to with the object of saving as many
animals as possible.  Experience has proved that it will assist
in preventing the disease in animals not visibly affected.

When and how to obtain the Vaceine.

12, Vaceine may be obtained on application being made
to the Chief "l.]*hﬂ'illul'}.' lesearch Oflicer, at the Veterinary
Researeh Laboratory, 11,0, Kabete, and can only be izsued on
receipt of full payment accompanying the order.

L. The vaceine should be unpacked mediately after
arvival, exanined, and if any bottles show leakages or have
broken corks, they should be returned and immediate notice
siven of any diserepaney,

F[
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Where to obtain Syringes.

14. Syringes for inoculation are not sold by this Depart-
ment.  Any of the chemists in Nairobi will supply these on
application being made ; inquiries have elicited the information
that these are stocked by them. Syringes which are provided
with a graduating wheel on the plunger bar are recommended
as being the most convenient for use. With care these
syringes will last for several years.

Condittons under which the Vaceine is [ssued.

15. The utmost care is exercised in the preparation of the
vaccine, but no guarantee is given, nor will compensation be
paid for deaths or accidents which may follow its use. The
vaccine should be used as soon after receipt as possible,

Sheep-owners are strongly advised not to keep any stock on
hand, as unless vaccine is kept in a very cool, dark place there
is danger of deterioration, and it is recommended that no
vaccine be employed which was issued from the Laboratory
more than three months previously. The Laboratory cannot
undertake to exchange any vaccine which has once been
1ssued.

In the event of any complaint, the number and date on
the bottle should invariably be quoted.

SHEEP POX (VARIOLA OVINA).
Sheep pox 1s an acute febrile infectious disease charaec-
terised by a vesiculo-pustular eruption which oceurs on the
sxin and sometimes on the mueous membrane.

OCCURRENCE,
Outbreaks of this disease are reported from time to time in
woolled sheep in this Colony and rarely in goats.

ETioLoy.
Sheep pox virus is ultra-visible and filtrable.

RESISTANCE OF THE VIRUS,

The virus is considerably resistant to external influences,
and instances have been recorded where susceptible sheep,
which grazed over pasture on which infected sheep had been
pastured approximately two months previously, contracted the
disease, The contagion remains virulent in the dried seabs for
several weeks at least,
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NaTvraL INFECTION,

Occurs when healthy sheep are put in contact with affected
or not entirely recovered sheep. The virns probably enters
the lungs with the inhaled air and passes to the blood and
thence, through the latter, to the skin and mucous membranes
il the food or ground i1s contaminated the virus is inhaled with
the dust which arises throngh the movement of the sheep.
Infection may be transmitted by attendants, infected skins,
wool, feed, pasture, ete. Young :ihf-up are maore Hll:-:['epl;ihlﬁ
than older sheep and the disease is usually more severe in
laimbs.

SYMPTOMS,

After an ingubation period of abont eight days, a pox
eruption arises. There i1s in the initial stages a rise of tem-
perature. There is usually a discharge from the eyes and
nose ; a day or two later, round red spots appear on the skin,
nsually of the lips, nostrils. They may also appear on the
valva, ndder of females, and prepuce and serotum in males,
and on the insides of the thigh. Next day small reddish
nodules appear in the middle of the red spots, and a vesicle
forms. This contains a clear vellowish serous fluid. A shight
depression occurs on the top of the vesicle and two or three
davs later the clear yellowish fluid contained in the vesicles
turns clondy ; the vesicles subsequently become dried and
scabs are formed ; the scabs eventually drop off.

With the appearange of the eruption the symptoms sub-
side, animals appear bright, and feed ; the secretion from the
eves and nose continues. There is usually a good deal of
salivation. Later, the general condition becomes worse, but
with the dryving of the vesicles the animals soon regain their
normal health.

The ernption develops similarly on the mucous membrane ;
when present in the mouth there is usually marked salivation
and if present in the pharynx there may be difficulty in
swallowing.

PosT-MORTEM APPEARANCES.

Sheep dead of sheep pox reveal as a rule besides the
changes on the skin, hemorrhages of the mucous membrane
of the air passages and of the stomach and intestinal tract.
The lungs may contain small nodules. Pywmia and septi-
cremia changes may be present in the internal organs (liver,
kidnevs, ete.), which manifest themselves in paleness of the

oreans (fatty degeneration).
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CouRseE.

The average duration from the commencement of the
development of the eruption until the dropping off of the scabs
1s about three to four weeks. The disease in this Colony runs
a mild course and no serious mortality has been recorded,
but in other countries serious losses have been recorded. After
the appearance of an outbreak in the flock, cases first appear
at about a fortnight’s interval ; later, however, in more rapid
succession.  In some cases only a few animals at first become
affected, and only three or four weeks later a large number
of the sheep of the flock are found affected, and generally after
a further interval the remainder of the flock are affected,

DiaGNosis.

The diagnosis can be confirmed by scarifying on the
inside of the thigh of a susceptible sheep some lymph from
a suspected case, or the dried scabs may be ground up in a
mortar and scarified on the inside of the thigh. In this way
it 1s possible to differentiate sheep pox from other skin
eruptions, e.g. pustular eczema, etc.

PREVENTIVE INOCULATION.
A wvaceine for the immunisation of sheep 1s prepared at
the Veterinary Research Laboratory and has been used
successfully during the last few years.

SHEEP SCAB.

Sheep scab is more or less prevalent. Living in flocks,
and boma-ed at night, which is the rule with ovines, facilitates
spread of contagion and perpetuation of the disease.

CAvUsE,

This is a small parasite, scientifically known as Psoroptes
communis, var. ovis, which infests the regions of the body
covered with wool and the inside of the ears. The adults can
just be seen with the naked eye; with a magnifving glass they
are quite easily detected on the affected parts of the body.

The Lire HIsToRY oF THE PARASITE.
The egzs of th: fertilized and mature female when in
contact with the skin hatch in two days, and in three days
when one millimetre from the skin.

The larvar, when hatched, attack the skin very quickly,
and after feeding about thirtv-six hours become quiescent and
usually change into nympha in two, and always within three,
days.
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The nymphal stage lasts from three to four days and is
succeeded by the adult stage.

The adults feed for a short time and pair, and in from
usually twenty-four to twenty-eight hours the pubescent female
changes into an ovigerous female,

After moulting, the ovigerous female commences to feed,
and usnally starts to lay eggs about twenty-four hours after
moulting. The nine days’ interval was established as just
being within the life-cycle of the Psoroptes communis ovis
(psoroptic scabies of the sheep) in South Afriea.

DESCRIPTION OF THE [NFFERENT STAGES.
The ova (eggs) are creamy-white in colour, oval in shape,
with a smooth and shiny surface.

The larva has three ‘pairs of legs, the third pair terminat-
ing in two long bristles.

The nymph has four pairs of legs; at the apex of the
fourth pair there is a pedicle with a sucker and a bristle.

The pubesecent female resembles the nymph, but can be
distinguished by the following :—

The fourth pair of legs are terminated in two long bristles,
pedicles absent, and by the presence of a large vulvo-anal slit
and 1wo copulatory tubercles.

The ovigerous female.—The fourth pair of legs each have
one sucker and one long bristle at their apexes. It possesses
a large sub-thoracie vulva which is absent in the pubescent
fermale. The adult male has the third pair of legs very long and
terminated by a sucker and a long bristle.

The adult female measures about one-fortieth of an inch
in length by one-sixtieth of an inch in breadth, and the adult
male one-fiftieth by one-eightieth of an inch.

SYMPTOMS,
The earliest symptom noticed as a rule is a disposition to
bite or scratch the affected parts or to rub against posts,
fences or other objects,

When the disease exists only to a slicht extent in a few
sheep it may escape observation unless the flock be watched
patiently for some minutes, when the animal will be noticed
to bite or scrateh itself, and when caught and examined the
wool over the affected part and some tufts of wool will be
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found to have been pulled ont, giving the fleece in this position
an uneven appearance. On rubbing the affected parts with
the fingers the animal extends the head and moves the lips and
jaws.  When infection exists in parts of the body which
cannot be reached by the mouth, e.g. the shoulders and neck,
dirty stains will be observed on the wool by the animal seratch-
ing the part with the hind feet.

On parting the wool where the animal has been biting or
seratching, and the underlying skin examined. ihe parasites
can be detected with the naked eve by those accustomed io
examine for seab as small whitish objects,

As stated above. no difficulty should be experienced in
detecting them with a hand lens. The initial svmptoms de-
seribed above may be due to other causes. e.z. the presence
of various species of sheep lice, ticks, grain seed. or to a non-
parasitic infection of the sebaceons olands: a dermatitis, Pt
ticularly of the back and loins. sometimes ocenrs in wet
weather, especially in lambs, which may be confused with
seabies,

The existence of psoroptic scabies should thus be con-
firmed or otherwise by searching for the causal parasite.

In the more advanced staves the sheep spends considerahle
time biting, scratching or rubbing itself, Tt may even be
noticed lying rubbine itself on the ground ; finally, the wool is
lost off large aveas, leaving seab sores, on the margin of which
acari should be sousht for.

Lizsions Propucep,

The parasite pricks the skin; the punctures become in-
flamed, forming small meist red or pink spots; the serum
which escapes on the skin dries, leaving a small erust for each
bite ; the total aggrecate of the bites leading to the formation
of large erusts or scabs.

The iichiness ecauses scratching, rubbing and  biting,
thereby adding to the initial inflammation and causing some
hiemorrhages as the scabs are rubbed off and sores form.

The serum and seabs are favourable for ithe agrowth of
bacteria, and septie infection with the formation of abscesses
occurs, The skin reacts to the rontinued inflammation = it
becomes thickened and eracked. When ihis stage 1s reached
and a large portion of the body is affected. the sheep emaciates
rapidly and if not treated death vesulis.
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TREATMENT.
There is no better method of destroving the scab parasites
on the sheep than immersing the sheep in an effective dipping
fluid and hand-dressing of the affected parts.

Experiments carried out at Onderstepoort proved that of
the various dipping fluids used for the treatment of scab, some
are effective, and particulars of sueh can be obtained from the
Chief Veterinary Research Officer, Kabete, or from the publi-
cation referred to hereunder.

The following is extracted from the paper entitled, ™ The
Effect of Various Dipping Fluids upon the Ovigerous Females
of Psoroptes communis, var. ovis, and their Ova,” by G. A. H.
Bedford. F.E.S.. Research Officer, Onderstepoort (published
in the 13th and 14th Reports of the Director of Veterinary
Tducation and Research, October, 1928, Part II, pages 861—
879: Union of South Africa) :—

““ The followine rules should be adhered to :—
1. Properly mix the dipping flud.

2. Before dipping shear, unless the sheep have very
fine and loose wool; remove crusts on the bodies of in-
fected sheep by hand-dressing, to allow the dipping fluid
to reach the acari. This should be done with a brush
steeped in a mixture of two parts of oil and one part of
paralfin,

3. Tlars of all sheep in the infected flock to be treated
before dipping. Tt is not generally known that the sheep
parasites can live in the ears of sheep, and that instances
have oceurred where sheep have been infected in the ears
but not on either the head or body. The ear infection
may be the cause of failure to eradicate scab if the ears of
sheep are not hand-dressed.

Remove all erusts from ears, if present, with a pair
of forceps, without cansing bleeding, and then apply the
above-mentioned mixture of oil and paraffin by means of a
rae or cotton wool bound round the end of a stick, pointed
like a pencil ; dress ears at first as well as when giving a
second dipping.

4. Keep the sheep’s body completely immersed for
a full two minutes: time with a watch or sand-glass, and
put head under two or three times,
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5. Give a second dipping nine to ten days after the
first.

6. Do not return the flock to infected ground for
sixteen days or longer after dipping in order to be on the
safe side.

7. Oanly dipping fluids that protect sheep against scab
for a number of days should be used. Some of the experi-
ments have clearly shown that certain dips afford protection
to sheep against scab for longer periods than others, and
this 1s an important factor, especially if sheep are kept in
infected places after dipping.

In attempting to eradicate scab there are other factors
besides the quality of the various dipping fluids in general

uge, vViZ. ;—
1. The personal element,
2. The length and quality of the wool of the sheep.

3. Length of time it takes an animal to dry after
dipping.

4. Infection of the sheep.

Theoretically, one would expect short-woolled sheep
to be more easily cured than long-woolled sheep, as it is
easier for the dip to penetrate to the skin in the former;
on the other hand, one would expect long-woolled sheep
to be more easily cured because they take longer to dry.
However, it is not only the length of the wool, but also
the quality which counts. Long, fine, loose wool is an
advantage over a thick and long fleece, as in the latter
less dip reaches the skin and the acari; this probably
explains why often certain dipping fluids have proved a
success and other times a failure. The length of time it
takes an animal to dry after dipping is of no importance
if the animal is dipped in a fluid that will protect it
against scab for a number of days, but if the dip is slow
in killing power and does not protect the sheep against
scab for more than a few hours after they have been dipped
it may be the direct canse of a failure to cure.

Imfection of the Sheep.—In the dipping trials carried
out by Bedford in 1914 only sheep that were very badly
infected with scab were used. Yet the various dips tested
cured the animals of scab, with the exception of one or
two, which proved useless. Had sheep possessing various
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qualities of wool and in various degrees of infection been
selected it is possible the result, at least in one or two
instances, might have been different, because badly
infected sheep fall off rapidly in condition, their wool
becomes thin, and is frequently lost entirely on the worst
infected parts. It is therefore an easy matter for the dip
to gain access to the acari on these bare places, especially
if the erusts are loose.  On the other hand, with sheep
that are only slightly affecied, the wool may be sufficiently
long and thick to protect the acari from the dipping fluid,
if not entirely, to a sufficient extent to preserve their
lives. Infection may start anywhere on the sheep where
there is wool, but as a rule it commences on the body,
and il not checked may spread to the head and even to
the ears of the animals.

As it iz only possible to immerse the heads of animals
for a few minutes during the time they are in the dipping
tank, it is quite likely that the head infection has in many
instances been the cause of failures to cure seab,

We have found sheep infected with seab in their ears
but not on either the head or body.

Recently we carried out a dipping test which proved
that sheep that are infected with acari in the ears are not
always cured of scab when given two dippings in the
ordinary way. These observations prove how important
the ear infection iz, and how essential it is to hand-dress
the ears of sheep when dipping for scab.™

LAIKIPIA LUNG DISEABE.

This disease oceurs throughont the settled areas of the
Colony, and is most prevalent on the Laikipia Plateau, about
Rumurati, Nveri and the Ngobit, while cases have been en-
countered on the Uasin Gishu Platean and in the Rift Valley.
Native stock in the reserves is also serionsly affected, and
undoubtedly is responsible for maintaining infection in certain
districts. It is thus evident that squatter sheep may be
responsible for introducing or maintaining the disease on farms
when they are allowed to graze in the vicinity of settler sheep.
The disense is specific for sheep. Cattle are very resistant to
the inocenlation of virulent material, while goais may only be
infected by massive doses of culture or pnenmonie tissue,

The dizense eauses a serious mortality in lambs every vear

and is most prevalent at or shortly after the lambing season.
Cases are also noticed in older sheep, but these animals are
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more resistant than lambs. It s not jo ible at present to
say whether yearlings and other sheep were infected while
very young, and therefore are chronic cases, or whether they
were primarily affected when adults.  IExperimentally, adult
sheep are very resistant and it wonld appear as if the majority
of adult sheep were affected when lambs, and only manifest
symptoms when for various reasons they relapse and show
symptoms of acute pnewmonia.  Adult sheep suffering from
chronic  Laikipia disease may be regarded as ** chronie
lungers,”” and are a source of great danger to lambs, as they
maintain infection in an insidious manner.

The disease has a seasonal occurrence, and is at its worst
during the lambing months and during cold rainy weather,
when the resistance of all animals is naturally reduced.

CAUSE.

Taree organisius have been isolated from cases of the
disease, viz., (@) a gram negative bacillus, and (b) a gram
positive diplococcus.  The former is the primary and specific
cause of the disease, but the latter organism is constantly
present in the lung lesions, and may be recarded as a secondary
tivader of some importance, Its exact significance, however,
15 not yet defiritelv understood. The causal organism has
been isolated from diseased lunwes, bronchial and pharvngeal
glands, from the heart blood and from the joints of elinical
cases of the disease. (e) The bacillus of necrosis is
undeubtedly responsible for the necrotic lesions frequently
found in the mouth and pharynx.

I'ERIOD oF INCUBATION,

Varies in experimental cases from one to thirty-one davs,
but is as a rule between seven and seventeen davs. In new-
born lambs on badly infected farms, the period of incubation
is very short, for symptoms of pneumonia have been observed
I ten-day-old lambs,

SYMPTOMS.

May be acute or chronic. They vary considerably in
severity, but in some cases may be unnoticed and the disease
therefore not suspected or diagnosed during life,

(@) deute  Laikipia Lung Discase.—There are all the
symptoms characteristic of an acute pneumonia, e.g. rapid,
painful and blowing respirations, nasal discharge, very high
fever, inappetence, great thirst, followed by great prostration
and Increasing weakness,  Death is preceded by an aggarava-
tion of all these symptoms, and occurs during profound coma.



s

If mouth lesions are present there is marked salivation and
tenderness of the mouth region, while m all cases there 18
more or less pronounced lachrymation, ptosis and photophobia.
Coughing is not always noticed. When present, it is very
soft and moist, and occurs in paroxysms. Direct examination
of the lungs and chest wall is a matter of some difficulty 1n
long-woolled sheep, and in any case requires considerable
technical skill. Tt is not likely to be employed by stockowners
in the diagnosis of this disease.

Mortality apparently varies between 25 per cent and 70
per cent, but an accurate estimate is not possible.

(by Chronie Laikipia Lung Disease.—There may be no
symptoms of this diseaze at all. The animal may only appear
miserably thin and unthrifty. whils it may cough ogeasionally.

The appearance presented by °° chromic lungers "' may
strongly suggest parasitic infection, and obviously on badly
infected farms both diseases may exist in sheep simultaneously.

Under certain conditions, e.z. after shearing, exposure to
inclement weather, etc.. chronic cases may relapse and develop
all the classical symptoms of acute pneumonia. Many chronie
cases. however, live for several years; they may appear in
good health, except for a persistent poverty of condition, and
the pneumonia unsuspected during life is only discovered at
death. These chronic lungers are a source of infection on a
farm, but they are very difficult to detect.

[ a certain percentage of cases suffering from this type of
pneumonia, joint lesions have been observed both in sheep
ander natural eonditions and experimentally, One or more
joints may be affected at the same time. The following joints
have been found affected (in order of frequency), viz. carpus,
elbow, tarsus, stifle, shoulder, hip and the fetlocks, ete. Clini-
cally the animal is very lume and carvies the affected limb.
Fxamination shows the affected joint to be swollen, painful,
warm and fuctuating, It may have ruptured and from 1
pozes a purulent dirty creamy pus, or it may remain unrup-
tured and assume all the features of a ** cold ™" or chronig
arthritis.

Liameness in sheep is generally traceable to foot rot, but
on farms where Laikipia lung disease occurs the possibility
of joint lesion gomplicating a chronic pneumonia must be
considered.
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Post-morTEM  Lis1oNs.

In one or both lungs there are found one or several
abscesses varving in size from a pin-head to a tennis ball, full
of very putrid creamy pus and surrounded by a zone of deeply
congested or hepatised and edematous lung tissue. Overlying
the pulmonary abscesses is a deposit on the pleura which is
attached to the pleura lining the ribs. In old cases this
deposit becomes fibrous and forms a chronic pleurisy. Often
the chest cavity contains a variable amount of serous fluid, but
In some cases there 1s an empyema, 1.e. the chest cavity is full
of feetid purulent fluid.

In acute cases the lungs are deeply congested and
cedematous, while in chronic cases the lungs may appear more
or less normal, with the pnenmonia areas isolated by a pale-
coloured callous tough zone. Frequently a lobe or part of a
lobe may appear reddish purple in colour, solid, and full of
small miliary abscesses.

In affected joints, pus is found free between the bones
forming the joint, while the articular cartilages are deeply
congested and often eroded. Pus may be found in the lym-
phatic glands of the throat, neck region, and near the bronchi.
In any case, these glands are generally very much enlarged,
Juicy, and more or less gongested.

Necrotic lesions may be found on the lips, roof of the
mouth and tongue. On the latter organ they may be circular
in outline, show a rourh serrated border, and full of necrotic
cheesy material.

Diacyosis,

A diagnosis of the acute form of this disease should
present no difficulties. The age of the lambs, the contagious
nature of the disease, the post-mortem lesions, ete., all allow
of a positive diagnosis. In the chronic form, diagnosis is
frequently very difficult. and only possible at a post-mortem.
As mentioned earlier in this paper, the chronic form of the
disease may be confused clinically with helminth infection,
but no trouble should be experienced in distinguishing between
the two diseases at antopsy.

TREATMENT AND PREVENTION,

There 1s no medicinal treatment, and on farms where the
disease exists every attention should be given to prophylaxis.

Sick animals should be isolated, kept under hygienic con-
ditiong, and fed nutritiously. The majority of acute cases in
lambs will die, but those that recover should be watched and
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noted as possible ** lungers.””  Undoubtedly, chronic lungers
are a source of maintaining infection on a farm, and every
farmer should consider whether he should not make a clean
sweep of these cases. This may not seem practical, but
theoretically il lungers are destroyed then the reservoir of the
disease 15 got nrid of, and the incidence of the dizease should
materially decrease. At present there is no laboratory test
which 1s ol the slightest use in detecting these chronie cases,
and there is no present prospect of any biological product
being made to treat these cases.

Vaccination of all susceptible sheep and lambs should be
annually carried out with the laboratory vaccine, which, al-
though still in the experimental stage, is regarded by many
farmers as distinctly useful in protecting lambs and reducing
the mortality from the disease. As the method of vaccination
and the dosage of the vaccine have not been finally worked
out, 1t 1s not possible in this article to enter into fuller details
regarding the use of Laikipia lung disease vaccine.

Finally, a warning may be given as to the necessity of
rigidly keeping liuropean sheep apart from native or squatter
animils, as the latter are heavily infected with the disease,
and are therefore a source of danger to the more susceptible
sheep of European settlers.

CONTAGIOUS PLEURO-PNEUMONIA OF GOA'TS.

This is the most serious goat disease in this Colony, and
is responsible for an immense loss of life every year. It att.cks
goats of all ages and of both sexes, while both native and
umported breeds are equally susceptible. 'The disease appears
to be most prevalent during the wet seasons, and is wmore or
less quiescent during the rest of the year, Both under natural
conditions and experimentally, the disease appears to be
absolutely specifie for goats.

CAUSE,

No cause has yet been found. Exhaustive research has
failed to reveal any specific organism in the diseased lungs or
thoracic fluids.  Experimentally, however, the disease has
been reproduced by actual contact, but all other methods of
introducing diseased material from sick to healthy animals have
repeatedly failed to set up symptoms.
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SYMPTOMS.

By contact, the period of incubation varies between seven
and seventeen days, but it may be less under natural conditions
when animals are gcrowded together and herded at nights under
poor hygienic conditions,

The disease may run an acute, subacute or a chronic
course. Most of the acute cases die, but if they survive after
an illness lasting longer than ten days they may either com-
pletely recover or develop a chronic pneumonia. Complete
clinical recovery does not confer any lasting immunity, as
animals may break down to secondary attacks of the disease.
These relapses are only non-fatal in a small percentage of
cases.  On the other hand, chronic cases may suddenly develop
acute symptoms from which they either succumb or recover.

la) Sypmptowms of Acute Prewmonia.—The symptoms are
classical of acute respiratory disease, e.z. very high tempera-
ture, dry harsh coat, accelerated respirations, grunting or
groaning, nasal discharge, generally thick and oiten tinged
with blood, paroxysmal coughing, inereasing weakness and
disinclination to move. There may be a mild diarrhosa, but
generally constipation is marked. Death is preceded by coma,
convulsions and great weakness. Should the animal recover,
there is a gradual decline in the fever and respiratory distress,
but the temperature shows diurnal fluctuations, there is a
continual coughing, nasal discharge, ete., while the animal
remains m very poor condition for a considerable time.

(b) Symptoms of Chronie Pnewmonia.—These may be so
very obscure that the disease is only suspected by the persistent
poor condition of the goat, by a very unsteady temperature, and
by occasional conghing,  Sometimes, however. the elinical
symiptoms are more pronounced, the coat is very harsh and
dry, and there may be a troublesome diarrhoea, aceompanied
by great tenesmus—which, in one experimental case, led to
prolapse of the rectum and anus.

POST-MORTEM APPEARANCES,

Generally only one lung is affected at a time and the richt
appears to be more often the seat of lesions than the left. But
in a few cases the pneumonia may be bilateral a-d hardly any
normal lung tissue left.

(ad In Acute Cases.—There is free vellow fluid in the
thorax, often in a softly coagulated state. Overlying  the
affected lung is a soft, moist, yellow gelatinous mass. which
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contains numerous small cavities full of fluid. This mass lies
between the pulmonary fissures and spreads over the peri-
cardimm.  The costal plenra has a dirty reddish-brown appear-
ance, and 1s much injected.  On it are found flaky fibrinous
deposits. The pnemumonic areas are swollen, deep red-purple
in colour, and very solid.  Pieces of such areas sink rapidly in
water, and, on section, are dryish, granular, break easily and
show @ mosaie of colours varying from grey through purple-
pink to bright pink in eolour. The bronchial glands may be
the size of a walnut, and arve very swollen and juiey. Other
changes occasionally ncticed are dilation of the heart, and a
mild rastro-enteritis.

by In Chronie  Cases.—There are more or less tough
fibrous adhesions between the lungs and overlying chest wall,
while the pleara covering the lungs and overlving is much
thickened and pearly white in colour. The affected lungs show
grey solid areas in which are patches of more or less normal
lung tissue. In some cases the lungs show marbling, not
unlike what is seen in bovine pleuro-pneumonia,

If the animal completely recovers there is more or less
complete resolution, but a slight fibrosis or broncho-preumonia
and a persistent pleurisy may be found at post-mortem.

TREATMENT.

There is no specific medicinal treamtmeni. Sick animals
must be isolated, and all discharges destroved. Careful nurs-
ing and plenty of fresh air and nutritions foods are far more
valuable than any drogs.

All newly purchased goats should be kept under observa-
tion belore being mtroduced into the main herds, and this
precaution is particularly necessary for goats bought from
natives. At present there is no serum or vaccine of the
slightest value for either eurative or prophylactic purposes,

D.--DISEASES OF DOGS.

PIROPLASMOSIS (BABESIA CANIS),
TICK FEVEI.

This disease usually affects puppies and newly imported
dogs.  Dogs born and reared in the Colony usually contract
natural mlection m early life and after recovery possess a
resistance to the disease.  The blood of recovered dogs harbours
the parasites for a long time; instances have been recorded
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where the blood was infective after one year and up to two
and a half years, but from the writer's observations the blood
of recovered animals sometimes [ails to produce the disease.

CAUSE.

This 1s a blood parasite known as Babesta canis, which
resembles in shape the redwater (Babesia bigemina) parasite
of cattle. B. canis can be detected microscopically in blood-
smears of affected dogs. It is a tick-transmitied disease.
Several species of ticks have been proved to be carriers, but in
this Colony the carriers are Hamaphysalis leachi (the dog tick)
and Rhipicephalus sanguineus (the Furopean brown tick), par-
ticularly the former.

IncuBaTioN PPER1OD.

After inoculation of infective bleod the incubative period
1s about five to six days.

SYMPTOMS,

FERY

"¢ first indication is a rise of temperature, which during
ilie next two or three days may reach 104° F., or higher,
followed by dullness, loss of appetite, shivering and somnolence.
Anmmia soon egets in, and the gums and the membranes of
the eve become very pale. After the disease has lasted for
three to six weeks the anmwmia gradually disappears and re-
covery takes place; in other istances, the disease assumes a
chronic form, and recurrences of fever cocur at intervals of
about nine days with the reappearance of the parasite in the
blood, and the animal eventually succumbs. In cases which
run an acute course, death may oceur in from three to ten
days or thereabouts after the initial rize of temperature.

TREATMENT.

ta) Curative.—This is usually suceessful if carried out in
tl e early stages of the disease. It comprises the incculation
under the skin of a dose of trypanblue. After incculation with
this drug normal health may be soon regained, but instances
oceur where despite treatment with trypanblue the disease runs
a chronic conrse. In such cases re-inoculation with trypanblue
has not been of assistance, and it would appear that the
parasites acquire a tolerance to the dye preparation. Dogs in
the convalsecent stage should rot be given strenuous exercise.
Stovarsol or liquor arsenicalis, administered as a tonie, is of
value when the animals show symptoms of anmmia.
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(b} Immunisation.—This has been carried out at the
Laboratory, Kabete, by inoculating susceptible dogs with blood
of a recovered dog, which transmits the disease. The inocu-
lated dow is kept under daily obesrvation, and as soon as the
temperature rises and parasites are detected microscopically in
its blood, the animal is treated with trypanblue,

Treatment is therefore carried out at the earliest possible
moment after the commencement of the disease, and before it
has had time to produce serious pathological changes in the
organs. Nevertheless, the results obtained have not always
been satisfactory, inasmuch as even with treatment in the
mitial stages the disease assumes a chronic course and despite
careful nursing a pereentace suecumb,

In the case of valuable nnported susceptible doos, wlhich
it is usual to find contract the disease after arrival in the
Colony, immunisation is of assistance if carried out under
veterinary supervision. Particulars of immunisation can be
obtained from the Chief Veterinary Researelh Officer, Kabete.

E.—DISEASES OF POULTRY.
KIKUYU FOWL DISEASE (FOWL TYPHOID).

Fowl typhoid is undoubtedly a great menace to successful
poultry Tarning. It is widespread in this Colony, and from
thne to time occurs in epidemic form in new areas previously
considered elean. It is probable that most of the Native Re-
serves m the country are infected, and the oreatest care shounld
therefore be exercised in purchasing poultry  from natives.
Pouitry-keepers shiould not introduce birds to clean runs unless
kKnown o have come from a clean lock.

CArsE.

The eausal niierobe of Kikuyu fowl disease belongs to the
genus Eberthella, the type species of which is F. typki, the
cansal organisi of typhoid fever of man.  In Kenya Colony
the species usnally tound in outhreaks is Eberthella sanguinaria.
Fowl typhoid is not transmissible to human beings,  The
organisim can live in the soil for a long period, and infection
usually oceurs through the ingestion of infected soil. or of food
contaminated with the exereta of infected fowls.

S
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BirDs SUSCEPTIBLE,

Fowls and turkeys are susceptible,  Ducks are immune.
1t is the experience that fowls of this Colony are more suscep-
tible to this disease than British fowls, the explanation possibly
being that British birds have a rvesistance owing to the long
existence of the disease amongst them.

TxcupaTioNn PERIOD,

T'his varies from four to [orrteen davs,

SYMPTOMS.

The disease may assume an acute or subacute form,

(@) Aeute Forin.—In many cases the first indications of
the disease 15 the more or less unaccountable death of one or
more hirds. As a rule, however, if the fowls are under close
observation affected birds will be noticed to isolate themselves :
their feathers become ruflled, their combs diseoloured. and soon
before death diarrheea sets in. The temperature if recorded will
register as high as 110° F., or over, for a day or two previous
to death.

(L) Subacute Form.—In this form death does not take
place for a number of days after the appeirance of the first
symptoms. ‘I'he ontstanding svinptoms are : dullness, loss of
appetite and diarrhcea, with a high temperature which sud-
denly drops to normal or below normal immediately before
death.

PosT-mMorRTEM [LESIONS,

The intestines as a rule show marked symptoms of inflam-
mation. The liver is much swollen and in some cases studded
throughout its whole surface with minute greyish points. The
spleen is generally much enlarged. Blood extravasations may
be seen on the heart and there may be some congestion of the
other organs.

TREATMENT.
There is no known curative treatment for the disease, but
considerable success has attended preventive ineculation.

Segregation of healthy birds from the sick ones should be
carried out immediately the disease is detected, and all runs
and articles which may have been contaminated by the drop-
pings of the sick fowls should be thoronghly disinfected,
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Direcrions ror THE Usk o Kigkuye Fown DISEASE
(Fowrn Tyrinoin) VACCINE.

The dose of this vaccine for fowls of all ages and breeds
is one cubic centimetre, and for turkeys of all ages one-half
cubic centimetre,

The vaceine should be injected under the loose skin of the
chest wail, beneath the wing, by means of a hypodermic
svringe. A syringe of five cubic centimetres capacity is most
suitable, though one of another size may be used provided the
dose can be correctly measured with it,

The syringe with its needle should be sterilized in boiling
water before commencing the operation.

One inoculation only is necessary.

Sick birds should not be inceulated until all the apparanily
healthy ones are done.

Ducks are considered to be immune to the disease and need
not be vaceinated.

As the natural immunity of young chickens appears to be
unstable, all chicks of one month and over should be inoculated.

Laving is sometimes suspended following vaccination, but
only for a short period as a rule.

The vaceine should be used within twenty-four hours after

receipt, and the bottle should be shaken before collecting each
ringe-lull,
syringe-fu!l

In employing this vaceine during an outbreak of Kik i
fowl dizease, it should be remembered that deaths from the
naturally contracted disease must be expected to occur up to
about one week following vaccination, as there is no immuny
conferred by the vaccine until that time.

Imimunity as the result of vaccination, as a rule, appears
to last for one vear at least, but instances have been recorded
where the immunity was of less duration,

It is requested that fowls which are considered to have
died as a result of the vaccination should be forwarded herve
for examination and report.

Fivery eare is taken im the preparation of this vace ne, but
no cuarantee is given as to its safety and efficacy.
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FOWL DIPHTHERIA (FOWL POX).

FFowl pox is of fairly common cccurrence.  The lesions
occur either in the skin or on the mucous membranes: in the
latter case, chiefly in the mouth and throat. Sometimes hoth
forms occur in the same bird. The skin form is sometimes
described as fowl pox and the nose and throat form as fowl
diphtheria.  Until recently fowl pox was considered to be a
separate disease from fowl diphtheria. More recent research,
however, showed that they are caused by the same organism,
and are simply different forms of the same disease. The
disease 1s highly contagious; the virus is active in the dried
scabs and mouth and other lesions, has some resistance against
external influences, and runs remain infective for some time.

Poultry-owners whose flocks and runs are clean should
avold the risk of infecting these by birds whose history is not
known ; even after apparent recovery the virus exists in the
blood for several weeks and birds apparently healthy may be
carriers of the disease,

According to recent literature fowl pox is transmitted
mechanically by winged insects (mosquitoes) after feeding on
the lesions of infected birds.

CAUSE.

Fowl diphtheria (fowl pox) is a filtrable virus, which is
present in the epithelial masses and diphtheritic membranes.

BIrRDS SUSCEPTIBLE.

The disease oceurs in domestic fowls, turkeys, pheasants,
ireons, the peacock imes in water-fowls.
ireons, the peacock and sometime water-fowl

IxcuBaTIVE PERIOD.

After natural infection, symptoms of the disease usually
appear in six to twelve days.

PATHOGENICITY.

After scanification of the comb or wattles with infected
material a reaction appears at the site in about five fo six days;
this manifests itzelf as a small nodule. After three or four
more days, hemorrhages appear, the blood dries, and thick
scabs form. When scarified on the mucous membrane of the
mouth a croupous diphtheritic inflammation, or a local reaction
i the form of a light vellow membrane appears.

SYMPTOMS,
The elinical symptoms depend on whether the skin or the
mucons membranes or both are affected.
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In the skin form, the head is usmally first alfected, the
cotnb, around eves, ears, wattles being involved, There firs|
appears a bran-like grey deposit, scon followed by small
nodules, at first grev-red but which later are areyish-yellow in
coloir. - These nodules are composed of the lorny or fatty
degenerated enithelial cells.  They are at first separate, but
subsequently iy eoalesee to form thick dry scabs, the eyelids
become thickened, and it is vsaal to find the eves completely
closed.  The comb and wattles are much thickened and de-
formed. The conjunctival sac may be distended witli a caseous
and  purnlent  seevetion, and  there iy bhe g purnlent
ophthalmia. Nodules similay to those on the head may develop
particulariy on nen-feathered parts of the body and less.

The other form usually begins with a loeal affection of the
mucoits membranes, nsually of the mouth. Theie may appear
simall oval or sphevical yellowish-white spots which extend and
form membranes, or the mucons membrane becomes dark-red
in eolour, soon followed by a grevish depesit on its surface,
which gradually becomes thicker and forms deposits at first
grey or yellowish, later dark-brown.  The membranes are
usunally adherent to the subjacent tissue, or the mucous mem-
brane is covered with cheesy, easily removed masses of exudate.

The croupous diphtheritic membranes develop chiefly on
the muecous membrane of the month, especially on the tongue,
corners of mouth and cheeks, on the wall of the pharynx and
near the larynx, sometimes the larynx, windpipe and air
passages of the lungs; the wsophagus and crop may become
aflected,

Respiration and swallowing become difficult, and the bird
ceases Lo eat and Joses condition.  When the nostrils are
alfected there is usually at fivst a serons discharge which soon
becomes muco-purulent, and which dries on the orifices of the
nostrils ; from the nostrils the process extends in one or both
sides of the cella infra-orbitalis, which becomes filled with
exudate, and bulges nnder the eye.  The birds breathe deeply
anel shake their heads frequently when the nostrils are affected
and closed.  When the eves are involved there is at first an
acute catarrh, the lids become swollen and under the lids a
muco-purulent  exudate acemmulates.  The exudate, if not
removed, dries and forms thick yellow-white masses, which
cause the lids to protrude and force the eve back. In other
cases, a diphtheritic membrane develops on the conjunetiva ;
the inflamnmation may extend to the cornea. which becomes
uleerated,
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When the intestines are affected there is profuse diarrhoea
with fluid fweces, sometimes mixed with pus or blood. The
general condition of the patient is at first not affected. but later
it changes markedly ; the affected birds become emaciated and
death results.

In some outbreaks both forms occur in the same bird
(mixed infection), although not necessarily at the same time.
In most cases of mixed infection the skin of the head is first
attacked and the mflammation process spreads from the corners
of the mouth to the mucous membrane of the mouth.

COURSE AND PRoOGNOSIS,

In the skin form the percentage of recoveries is oreater
than in the diphtheritic form. 1In the former, in cases with a
favourable course, recovery usually occurs in from three to
five weeks. In the latter form, the larynx and bronehi and
intestines are often involved, and the mortality may reach
a0 per cent or thereabouts, especially in voung birds.

The diphtheritic form lasts usually from two io three
weeks ; sometimes one to two months or longer.

Diagyosis.

Avian diphtheria may be confused with contagious catarrh
of the nostrils, but this affection is confined to the nasal cavity
and there is no false membrane formation, and the symptoms
are not so severe as diphtheria.

A decision as to whether the diphtheritic affection of the
mucous membrane is caused by a filtrable virus can be deter-
mined by filtration tests; when a simultaneous or subsequent
affection of the skin and mucous membrane exists. the indica-
tions are that the filtrable virus is the cause of the diphtheria.

POST-MORTEM  APPFARANCES,

The lesions may be confined to the skin or to the mouth
and nose, but in most cases the skin as well as the mucous
membranes are affected.  In addition to the epithelial nodules
of the skin, croupous diphtheritic deposits are found in the
mouth, throat, and sometimes in the nose, larvnx, windpipe,
and air passages, as well as in the intestines. The intestines
show inflammation and small haemorrhages ;: shallow uleers
may occur on the intestinal mucosa, or firm dry nodules iy
be seen in the caca.
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[ acute cases the spleen is enlarged, there may be fine
yvellow spots in the liver, wedema of the lungs, hamorrhages
and a fibrinous deposit on the serosa, and a serous exudate n
s0me joints.

TREATMENT.

If the disease 1s confined to the skin, treatment is often
elfective : the alfection of the mucous membrane may sometimes
be arrested in its early stage. The skin nodules are softened
with soda solution or oil and removed. The deposits on the
mucous membrane are removed with a pair of forceps and the
exposed surface is painted twice daily with either of the follow-
ing : 1 per cent silver nitrate solution, 1 per cent corrosive
sublimate. lactic acid, 2 per cent lysol. tincture of iodine.
The eve, if affected, should be washed daily with warm water,
and the eves subsequently treated with 2 per cent boric acid
solntion or creolin.  Twmours below the eve conld be opened
and  thoroughly cleansed after evacuation of the contents.
When eatarrh of the intestines is present, sulphate of iron 1 per
cent solution in drinking water may be given, but nsually treat-
ment of this condition is not hopeful. If proper treatment is
not possible, and the birds are of little value, the disease should
be suppressed by destroyving the diseased birds and in-contacts.
and by carrving out thorongh disinfection of. the coops and
runs.

Prevention consists in isolation of the sick and removal of
sick birds, cleaning and disinfection of the coops and runs, and
inspection of the mouths of newly bought birds from time to
time and isolation of any of these which show suspicious skin
or mouth lesions.

PREVENTIVE INOCULATION,
A vaceine is nmow obtainable from the Laboratory for the
immunisation of birds.  Vaccination should be carried out
hefore the disease appears in the flock.

F. DISEASES OF SWINE.
SWINE FEVER.

Swine fever in this eonntry is of a much more virulent
kind than the type which is met with in Europe, Fortunately,
it is very rare in its mcidence, but when it does ocenr amongst
a herd of pigs it is usnally responsible for a high percentage
of mortality.
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CAUSE.

The disease is caused by an ultra-visible virus which gains
entrance to the animal’s system by the ingestion of contam-
mated food materials.  The disease, 1t is said. eannot be
contracted in any other way, except by artificial inoculation or
by the virus gaining direct entrance to the body through sores
in the skin.

The virus is present in the blood and organs, and in the
body secretions and excretions, urine and fwees, It is readily
killed on exposure to the sun, but if protected from this
destroying agent it may remain active for some tine,

When colleeted in O.C.G. mixture, the blood has been
found virulent when stored at room temperatures for varving
| ying

periods up till approximately three years.

[t has been shown that wart hogs contract the disease,
and although they show little or no symptoms they are able
to act as carriers of the infection, and it is probable that in
many of the outbreaks which oceur these animals are respon-
sible for the introduction of the infection. The virus may also
be carried from infected styes and farms to clean areas by
humans or by the transport of meat from the diseased carcasses.
The spread of the disease amongst animals closely housed
together 1s very rapid.

The reservoir and possibility of transmission by an inter-
mediate host should be investizated.

INCuBaTION PERIOD,

When infection has been contracted naturally, this period
is approximately seven days. After inoculation of virulent
blood the incubation period averages three to four days; sorme-
times less,

SYMPTOMS.

There is usually a sharp rise of temperature, reaching
maybe 106° I'., and the temperature remains elevated through-
out the course of the disease, but usually drops suddenly before
death ; dullness and loss of appetite soon show themselves : the
anmmal hides itself under the bedding, the breathing becomes
accelerated and jerky, the beast will be seen with arched back
and dejected appearance, and usually lying down: there may
be a swaying movement of the hind part of the body and
muscular tremors,
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Sometimes, unless the animals are under very close ob-
sorvation. the first indication of an outbreak is the discovery of
one or two dead pigs, while a number of others are obviously

alels.

Death nsually oceurs in from about four to five days after
the commencement of the temperature reaction.

PosT-MORTEM LESIONS.

Unlike European swine fever, marked bowel lesions are
not alwavs present in the East African type of the disease.
The lesions usunally encountered are : An exceptionally large
spleen, a claret-coloured imflammation of the stomach, edema
of the lungs, hamaorrhages on the outside wall of the heart and
lining of the heart cavities, and a spotted, turkey-egg-like ap-
pearance of the kidneys. The outside of the intestinal wall
often shows small pin-point hwmorrhages, and it is usual to
find bowel lesions in the form of blood extravasations, in which
case the contents of the large intestines are mixed with blood.
The mesenteric and body lymph glands are invariably
hamorrhagie.

TREATMENT.

There is no known medicinal agent or preparation which
will effect a cure. Segregation of the healthy from the diseased
pigs and thorough disinfection of infected styes and utensils
and slanghter of affected pigs and burning cf carcasses should
be carried out.

The early morning temperature of all pigs should be taken
and those running a normal temperature should be separated
in a clean stve away from the infected styes. The temperature
of the pigs which are removed to the clean stye should be taken
for a further ten davs, which covers the average incubation
period from natural infection. Should any show a high tem-
perature during this period they should be immediately
removed from the stves and destroved, and the temperatures
of the remaining pigs taken daily for ten days after the last
case.  1f the animalz which are removed to the clean styes
run a normal temperature for ten days after removal, they may
he considered clean.

The attendants of the pigs which ave removed to the clean
stves shonld not be allowed access 1o infected styes, and 1n
taking the temperatures the thermometer should be disinfected
after each pig's temperature has been taken in order to avoid
transmission of the disease from one pig to another through
+he medium of the thermometer.

1
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IvMueNIsaTION,
The experiments now in progress are encouraging, and
endeavours are being made to introduce a method of
Immunisation.

CONTAGIOUS BRONCHO-PNEUMONIA OF
SWINE.

This disease is most prevalent in sucking pigs and is
responsible for a considerable mortality from time to time.
The disease, however, cannot be regarded as being wvery
prevalent in this Colony.

Cause.
The cause is quite unknown, but as the disease is believed
to be a variant form of swine plague or fever, it is probably
primarily due to an ultra-visible virus.

Bacteriologically, however, very little is known about this
disease.

SYMPTOMS .

The symptoms are those of marked respiratory trouble, as
evinced by continuous coughing, rapid and painful respirations,
fever, loss of appetite, and nasal discharge. Fxhaustion rapidly
appears and is followed by death,

Mortality is very high in sucking pigs, varving from 50
per cent to 50 per cent of affected animals, In older animals,
however, it is much less, and averages about 10 per cent.

Posr-sorreEM LESIONS,
Parts of one or both lungs are consolidated, red to purple
i colour, and may contain purulent foci of various sizes. Very
frequently the pnewmonia is complicated by uleeration of the
stomach and intestines.

TREATMENT.

There is no medicinal treatment. Iinergetic measures
should be enforced to arrest spread of the disease, all premises
accupied by sick animals should be thoroughly disinfected . and
no new purchases should be introduced into a herd until they
have been isolated for [ourteen davs or so.  Sick pizs should be
kept rigidly isolated, but it is probably most desirable to kill
ol ailing anumals.
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BACILLARY NECROSIS OF SWINE.

As in cattle, this disease is usually confined to sucking
pigs.  The common sites for the infection to locate itsell are
the cums, snout, and face, and, through extension of the
disease. the stomach, intestines, lungs and liver may become
involved. .

The same curative and preventive method recommended
for calves siienld be employed.

WORM PARASITES G THE DOMESTICATED
ANIMALS.

Departinental Bulletin No, 2671925 which deals with the
important parasitic worms ol sheep in Kenya Colony may be
obtained from the Veterinary Research Laboratory, P.O.
Kabete.

The commoner parasites which ocenr in the other domes-
tieated animals. viz. the horse. cattle. piz and dog, are briefly
referred to hereunder.

Stockowners are recomnended to colleet and forward to
the Veterinary Research Laboratery any worms they may find
in their animals and in the event of such being identified as
being of pathogenic importance, to obtain particulars as to the
life history and measures for eurative treatient and prevention,

The worm parasites of the horse, cattle, pig and dog are
divided into three groups, viz. (1) the flukes; (2) the tape-
worms 3 (3) the roundworms,

Parasires or rie Horse,

() The Flukes—These are of little or no economic
importance,  In the large intestines a small saucer-shaped
parasite abont hall an inch broad. light pink in colour with a
knob at one end is sometimes to be found. This 1s known as
Gastrodiscus aqgyplicus.

(13) Tapeworms.— At least three different species of adult
tapeworms are known.  They exist either in the lirge or small
intestine.  Their life history is not known. If oceurring in
large numbers they may somewhat affect the animal’s health,

() Roundworms.—A number of varieties oceur some of
which, particularly in young animals, cause digestive disturb-
ances and unthriftiness.
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1) Habronema.

Three species are known, viz. Habronema wmegastoma,
H. microstoma, and H. musca. . megastoma burrows into
the stomach wall and canses a tumour varving in size up to a
hen's egg in which the parasites are to be found. The other
two species burrow superficially into the wall of the stomach.

Life History.—The eggs which contain the larve are
swallowed by the house- or other fly larvee which oceur in the
manure,  When the latter develop into flies the Habronema
larvae find their way to the mouth parts of the fly and when
the latter bite on a horse the larvae are set free.  Should they
find their way to the mouth of the horse they are swallowed
and develop in the stomach.

Prevention.—This consists in the destruction of the house-
fly larvie, by packing the manure in heaps and preventing the
escape of the larvie by making a channel containing liquid
round the heap to prevent any larve escaping. The larve
which develop in the manure are destroyed by the heat
venerated in the manure. This method is known as Baber's
Fly Trap.

Treatment.—Fasting the horse for a day and giving two to
four ounces of oil of turpentine in two pints of raw linseed
oil is of assistance,

(21 Asearts Megalocephala.

This worm is found in the small intestines. The body is
vellowish white ; the female measures from about six inches to
a foot and about as thick as a goose’s quill. In the male the
tail is straight ; in the female it is in the form of a hook.

Life History.—This is a direct one, that is to say there is
no intermediate host. The eggs after being voided develop to
a certain stage and when taken in by the host reach the bowels
and then penetrate the blood vessels and pass to the liver and
langs. They then ascend, via the wind-pipe, to the mouth
from where they pass again to the intestines, where they
undergo complete development,

Effects.—In young horses in particular there may be
purging or colic and unthriftiness.

Treatment.—Fast for twenty-hours hours, then give two
to four ounces of turpentine (and one ounce of oleoresin of
male-fern) in a pint of raw linseed oil followed in twelve hours
by another one to two points of oil to expel the dead worms.
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The above dose is for a full-grown horse.  The f[ollowing
powder may be used alternatively, morning and evening for a
week or so: Arsenic, 3 grains; ferrous sulphate, 1 dram;
antimony tartrate, 1 drachm; gentian, 4 drachms,

Prevention.—The ova which are very resistant to external
influences are spread in the fwees and infect the grazing and
drinking water through which re-infection occurs. Worms
which are voided by infected horses should be burned to prevent
the ova developing.

(3) Strongyles.

There arve about forty different species of these; they
inhabit the large intestines and a number are usually found in
every horse.  Theyv are divided into large and small strongyles.
The large comprise at least three species, and the small many
specles.

Life History.—In the small variety the eggs hateh outside
the bady and the larviae, when development is {_-umf}]ete, crawl
up the blades of grass and arve swallowed by the horse, Thev
pass into the large intestines, where thev grow into adults.

The large variety do not remain in the intestines. They
migrate ; one species gets into the body wall and develops there
and then find its way back to the large intestines, while the
other develops in the walls of the large intestines where it
fortiis small dark-red nodules in which the worms can often
be found. Later they pass through the wall of the intestines
to the lumen of the bowel.  Their life history is not quite clear,

Effecls-—Except when heavy inlestation by the adult
wortus in the intestines oceurs, they are not of much patho-
cenie nnportance. The worms probably produce toxins which
are injurions to the host.  Svmptoms are unthriftiness, the
larvae during migration mayv enter a blood vessel and produce
thickening and clotting of the blood, and thrombus formation :
part of the thrombus may break away and block a small branch
of an mtestinal vessel which is likely to cause serions dis-
turbance and death,

Treatment, —After fasting for twenty-four to thirty-six
hours give two to four ounces of turpentine in two parts of
linseed oil, or four or five drachms of oil of chenopodinm in
two parts of raw linseed oil. The latter treatment is more
expensive but more ellective.

Prevention.—Provide clean  water and keep horse off
infected grazing.
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(4) Oxryuris Equ.

This worm lives in the large intestines. The females are
one to five inches long and are either white or greyish blue or
brown in colour. About one-third of the bodv is thick, the
remaining two-thirds forms a long thin tail.

Life History.—The eggs arve deposited by the female
around the skin of the anus and base of the tail and after a
few davs drop off.  1f swaliowed by the horse, the larvae hateh
in the stomach and pass to the large intestines where they
develop into the adult.

FEffects.—The worms cause a constant irritation ol the
anus which causes the horse to rub its tail, resulting in the
hair falling off at the root of the tail.

Treatment.—Give the horse an enema of warm soapy
water and after this is evacuated give an enema of common
salt or lime water or one to two quarts of quassia made by
soaking quassia chips—2 drachms to a pint of cold water for
half an hour. KRemove the young worms in the intestines by
treating with the powder as recommended above for strongyles.
Mereurial ointment is also sometimes applied around the anus
to destroy the eggs and stop itching.

Considerable care should be exercized in dosing horses
owing to the risk of some of the flmid entering the wind-pipe
and lungs and setting up pneumonia.

It 1= recommended that dosing of equines should only be
carried out by a Veterinary Ofhicer.

PARASITES oF CATTLE.
(A) Flukes.
(1) The Liver Fluke.
Fasciola gigantica occurs in cattle as well as in sheep;
the life history, symptoms, lesions produced, preventive
measures, ete., are dealt with i Bulletin 26/1928,

() Paramphostomes.

These are found in the first and second stomach of rumi-
nants.  They are about the size of a pea, pear-shaped, light
red in colour.  Occurring in the stomach they are considered
harmless, but instances have been recorded when they have
been found in the small intestines, and which are said to have
been responsible for diarrheea, loss of condition and some
mortality.
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(B) Tapeworms.
(1) Adult Tapeworms.

Several species of these are found in cattle.  Their life
history is unknown. Segments of the tapeworm are usually
to be found in the faces of infected cattle.

Treatment.—Various remedies are used. Extract of
male-fern is considered most efficacions. The laboratory wire-
worm reinedy has been used with fair sucecess for the treatment
of tapeworms in calves.

(2) Tapeworm Larvae. Cysticercus bovis (Beef Measles).

This 1s the most important larva of cattle. Beef measles
are the larval form of T'@nia saginata, a tapeworm which occurs
in the small mtestines of man.

Life History+—The segments voided in the f[wces of
infected humans contain the eggs.  When these are swallowed
by cattle they hatch into larvie in the stomach and intestines
and then penetrate blocd vessels and are carried to various
parts of the body and eventually erevst in the muscles where
they appear as small bladders about the size of a pea, bluish-
white in colour with an opaque spot, which represents the
head, on the inner wall.  They require about eighteen weeks
to reach the infective stage and if then swallowed by humans
they develop into the adult tapeworm. Humans who harbour
the adult tapeworm may get infected with the ecos, in which
case the eggs develop into cysts, which are sometimes found
in the brain and elsewhere with serions results.

Treatinent.—There is no known medicinal avent which
will effect the destruction of the cvsts e the muscles of
infected living eattle.  Infection of cattle can be prevented by
destroving the tapeworm in humans by treatinent with extract
of male-fern.  Infection in lumans ean be prevented by eating
only well-cooked meat, by a proper system of meat Inspection
and by the destruteion of earcasses of infected cattle.  Natives
are commonly infected with tapeworm and arve chiefly respon-
sible for the spread of infection.  Other preventive measures
consist in treating infected natives with extract of male-fern
and erecting latrines for natives and suitable disposal of the
froces.

(3) Echinococeus (Hydatid Cysts),

This tapeworm larva is found in eattle as well as in other
mammals and in humans,  The cvsts represent the larval form
of Tania cehinococcus—a tapeworm of the dog.
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The cysts which vary in size up to about that of a man’s
fist are full of a clear waterv-like fluid, and contain on ther
imner surface a number of tapeworm heads, and are found in
various parts of the body but usually in the lungs and liver.

Life History.—The segments of the mature tapeworms
which contain the ova are voided with the faces of the in-
fected dogs. When swallowed by humans and other animals
the eggs develop into evsts, and when the dog eats the orcans
containing the cysts, the tapeworm heads contained in the cyst
develop into tapewcrms in the dog's intestines.

The cysts do no harm to cattle, but they may cause patho-
logical conditions in humans by pressure on certain organs and
blood vessels, and il the eysts in the body rupture, the heads
contained in the cysts seatter and may develop in the brain
and elsewhere with fatal results,

Prevention consists in preventing dogs eating the cysts
and treating infected dogs by dosing with arecoline hydro-
bromide one-eighth to half a grain in one ounce of water after
starving for twenty-four honrs.  Dogs after being dosed should
be kept locked up until the drug has expelled the tapeworms,
the latter sheuld then be destroved by burning.

(4) Coenurus eerebralis 15 the cvstic form of Tenia
coenurns, one of the dog tapeworms, It oceurs less frequently
i cattle than in sheep.

The life history, treatment and prevention are similar to
that of Echinococeus.

(Y Roundworm.

Those likely to be met with are :—

(1} The eyeworm of cattle which is found beneath the
evelids or in the corners of the eye. It is a small whitish
worm about half to three-quarters of an inch in length. It is
probably transmitted from antmal to animal by a winged
insect ; it causes an inflammation of the eve,

The worms can be removed by the fingers or a pair of

forceps.

(2) Wireworm (Haemonehus contorius).
This is the same parasite as the wireworm of sheep and 1s
fully dealt with in Bulletin 26/1925,
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(3) Hookworm (Bunosfromum phiebotomum).

Similar in appearance and size to the sheep hookworm
The sheep hookworm does not infect cattle and vice versa. Tt
is not of much importance unless occurring in large numbers.

(4) Nodular Worm (Oesophanqgastomum radiatum),

This worm oceurs chiefly in calves in the large intestines.
It is not the same species as the nodular worm of sheep, It
is about one inch long, whitish in colour, and the anterior end

is hook-shaped. Tt is of little importance compared to the
sheep nodular worm,

The life history, treatment and prevention is similar to
that of the latter and is discussed in Bulletin 36/1928.

(3) Calf Ascaris (Ascaris vitulorum),

This worm is yellowish-white in colour and about six to
ten inches long,

Its life history is probably similar to the other ascaris.

If occurring in large numbers they may cause losses in
calves,

Treatment.—Two to four drachms of turpentine in a pint
of raw linseed oil may be of assistance.

(6} Whipworm (Trichuris ovis).

Oceurs in the large intestines. Tt is about half an inch
long. It has a direct life history and is of little pathogenic
importance.,

(7). Lungworm (Dieryocalus viviparus),

This worm is found in the air passages of the lungs; it
15 one and a half to three inches long and white in colonr. The
eges contain completely developed larvie,

Life History.—The eges may hateh in the lungs, the larvae
are coughed up and ave either expelled from the nose or mouth
or are swallowed and pass throush the intestinal tract, and
alter Turther development ontside the body the larvae are taken
i with the grass and water.  After arrival in the stomach and
intestines they pass through the walls of the blood vessels and
reach the |u||.::-:.

The parasites canse an irvitation of the lungs and a ver-

minons pnetmonia resulting inoan imnpoverished condition of
the host,
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Treatment consists in injecting into the wind-pipe by
means of a hypodermie syringe medicinal agents. The follow-
ing 1s sald to be of assistance :—

Turpentine, 2 drachms; carbolic aeid, 20 drops;
chloroform, 1} drachms; injected once daily for three
successive days.

Affected animals should be well fed.

Prevention.—The larvae does not survive on dry ground
and precautions should be taken to keep the cattle from wet
and marshy parts of the grazing.

Various species of the genus Trichostrongylus, Ostertagia
and Cooperia respectively have been recorded as occurring in
cattle in this Colony some of which may be responsible for
losses particularly in calves.

PARASITES OF SWINE.
(A) Flukes.
Several varieties of flukes are known to oceur but they
are not of much linportance.

(B) Tapeworms.
(1) Adult.
The pig does not harbour any adult tapeworms.

(2) Larval. Cysticercus cellulose. (Measles).

This is the eystic form of T@nia solium of man. The eysts
oceur in the pig in various muscles, e.g. tongue, neck, fore-
il "‘l L]
arm, etc. The cysts sometimes oceur in humans

Effects.—The parasites are extremely dangerous, inas-
much as human beings become infected through eating measly
pork.

Life History.—The segments which contain the ova are
voided in the fawces of infected humans, and pigs become
infected through swallowing the ova with the infected food
and water. Treatment and prevention is similar to that of
beef measles,

(") Roundworms.
(1) Stomach Worms. Arduenna strongylina and Physoceplalus
seralatus.,
These are fairly comon in pigs. They are about three-
quarters of an inch long, and oceur under the muecous of the
stomach and may be responsible for digestive disturbances.
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Life History.—The eggs are pased by the faces and are
swallowed by dung beetles in which they develop and the pigs
becone infected by eating the dung beetles.

Preatment, is unsatisfactory owing to the burrowing habits
of the worms and thus the dithieulty of their being acted on
by drugs.

) Rl T : - e L L . : .
Prevention consists in destroying the manure so as to avoid
breeding of beetles in it.

(2) dscaris.  (Asearis lumbricoides).

This is a large worm five to eight inches long, cream
colour; it 1s found in the small intestines.

Life History.—The ecos are passed out with the faees and
I two to six weeks become infective. After entering the
stomach with the infected food or water, the ova hateh in the
intestine and the larvae gets into a blood vessel and pass by the
blood stream through the liver to the lungs. They then crawl
up the windpipe or are coughed up and reach the mouth and
are swallowed and on reaching the intestines develop into the
adult.

The period of migration through the body occupies about
ten days. The eggs voided by infected pigs are very resistant
to external influences.  They are not killed by most chemicals.

In young pigs in particular [Asearis infection is responsible
for stunted growth and unthriftiness, and the migration of the
larvie through the lungs may be responsible for a chronie
pnemmonia. It is largely on aceount of worm infection that
many young pigs fail to grow properlv. The loss from
Asearis infection in young pigs is sometimes very serious and
makes pig farming unprofitable,

Treatment.—Starve for twenty-four hours if the pig is in
a suitable condition to survive the starving and dose with oil of
chenopodium at the rate of one drachm for every 100 1b. body
weight in 2 oz, of castor oil and prevent re-infection by keeping
the ]!r]",;.-i 1in non-infected styves. The administration of worm
remedies or other medicinal agents in eapsules is not recom-
mended as the capsules are likely to get down the wind-pipe

and cause choking.

Prevention.—The  following  method known as  the
“ AMelean County System 7 was introduced in America to
prevent infection in vonng pigs,  Kssentially it consists in
handling voung pigs from birth antil they are several months
old so as to avoid or reduce to a minimum the chances of
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infection with worms; in other words to keep young pigs
entively away from old hog lots, or places that have been
exposed to fweal contamination.

Farrowing  Pens.—DBefore  farrowing, the pens are
thoroughly cleansed, all hitter is removed and the concrete or
wooden floors and sides of the pens are scrubbed with boiling
water and lve.

After freeing the sows of Infection by dosing, they are
placed in the clean pens a few days before farrowing but not
before the mud and divt that is nsually present on their skins
has been removed.  The udder particularly should be well
washed with soap and water; the object of this preliminary
treatment 1s to clean the skin and udder of worm eggs, so that
the new-born pigs will not swallow the eggs which may be
present on the skin and udder.  After farrowing, the sow and
pigs are not allowed out of the farrowing pen until they are
taken to pasture ; the sow and her litter in a few davs to two
weeks alter farrowing are moved to pasture i a double crate
or sledge. one compartinent for the sow and one for the pigs.

Pastures.—The pasture should not be a permanent pasture
which has been used by other pigs but one that has been under
cultivation. Shelter houses for each sow and her litter are
provided in the pasture and water supplied by piping or tanks.
No other pigs should be allowed access to the pasture, nor
should the pigs be allowed to wander off the pasture.

Thev should be kept from infected places uniil they are at
least four months old. By this time they have acquired a
resistance against worm infection but they should, nevertheless,
not be brought back to insanitary conditions, or to heavily-
infected Btyes.

(3) Lungworm. (Metastrongylus elongatus).

This worm is found in the air passages of the lungs; it is
white in colour and one to two inches long,

Pigs become infected by swallowing the infected larva.
Infected pigs should, if possible, be kept on dry pastures, well
fed and provided with shelter and kept under good sanitary
conditions.

(4) A Nodular Worm.

A nodular worm which is not the same as found in
cattle and sheep and a whipworm (Trichuris) mav sometimes
be found in the intestines, but they wsually do not produce any
serious disturbances of health, unless present in large numbers,
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Parasires or THE Do,
(A Tapeworms.

(1) Tenta echinococeus.

This 1s a small tapeworm about a quarter of an inch long
which oecurs in the small intestines.

Life History—The ova when swallowed develop in the
stomach of almost all mammals, including man, and the larve
burrow through the walls of the intestines and are conveyed
by the blood to various parts of the body—liver, spleen, kidneys,
heart, brain, ete.—where they develop into cysts, on the inner
wall of which a number of tapeworm heads develop: in some
instances the eysts rupture in the infected animal and these can
again develop into eysts.  The eysts may, by their pressure on
organs and vital parts, cause serious results.

Treatment.—Starve for twenty-four hours and then give
arecoline hydrobromide, L gr. to } er. in ! oz. to 1 oz. of
water.

There is no medicinal agent which destroys the cysts in
man or other mammals, but their removal surgically is some-
times resorted to in humans.

(2) The Gid Tapeworm (Multiceps multiceps),
Is found in the dog and jackal. The cystie form develops

in the brain of sheep, goats and cattle. Preventive measures
consist in treating the dog with arecoline hydrobromide.

(3 The Cucumber Sced Tapeworm,

Is found in most dogs and in the jackal and cat. It is so
called because the secments resemmble cucumber seeds.

Life History.—The eggs voided by infected animals de-
velop in the dog’s fleas and lice, in which they form evsts;
the dog becomes infected by swallowing the infected fleas
and lice.

Treatment.—This is the same as detailed above for the
other dog tapeworms.

(B) Roundworms.
(1) The Dog Ascaris (Belascaris marginata),

Two kinds occur i dogs.  Their hfe lustory is similar to
pig ascaris. They cause loss of condition.

Treatment.—Fasting for twenty-four hours and dosing
with oil of “henopodinm, 1 drachm, and chloroform, 1 drachm,
in an ounce of castor oil.




(2) The Hookworm,

This is found in the small intestines. 1t is a small worm
about half an inch in length, and is responsible for loss of
condition, anwmia and digestive disturbances.

Life History.—The eggs after being voided, hatch in moist
soil and the larvie probably penetrate the skin and are trans-
ported by the blood stream to the longs and ascend the wind-
pipe to the mouth or are coughed up. After being swallowed
they develop into adulis in the small intestines.

Treatment.—The same as for ascaris in dogs. (See above.)

SOME POISONOUS PLANTS OF KENYA.

The flora of tropical African contains numerous polsonous
species, many of which, although well known to the natives
are still unknown to European science. It is only by degrees
that information about poisonous plants is being accumulated,
but it is being realised more and more that poisonous plants
are responsible for a heavy annual loss amongst cattle and sheep
in this Colony. During the past two years many plants have
been experimented with and it is significant that nearly 50 per
cent of the plants tested have proved to be highly toxic for
sheep.

Poisoning by plants may occur under 2 variety of con-
ditions depending on climatic, telluric and atmospheric factors
which are not always very clear; for Instance, certain grasses
may be highly toxic for herbivorous animals when they are
wilting.  This particular toxic phase is generally very ephemeral
and is lost after the next shower of rain. Undoubtedly hydro-
cyanic acid poisoning produced by the ingestion of certain
wilting grasses is not uncommon in tropical Africa for many
species of the most typical Central African grasses, e.g. era-
grostis, cymbopogon, andropogon, ete., produce hydrocyanie
acid in considerable amounts during wilting before the rains.
Ingestion of grasses containing toxic amounts of this acid pro-
duces very sndden death either without premonitory svmptoms
or preceded by a very transient nervous excitement followed by
coma and death. The extent to which hyvdrocvanic acid
poisoning folicwing the ingestion of prasses oceurs in this
Colony is quite unknown but it may explain, partially at any
rate, those cases of sudden death that are noticed during
dronghts in animals grazing on parched or wilting veld.

Not every part of a plant may be poisonous,  Some parts
may be much more potent or virulent than others, Thus the
berries of black nightshade, the seeds of Datura stramonium,



126

the leaves and twigs of acokanthera and the roots of the various
umbelliferse are the most poisonous parts of these respective
plants.  Generally, however, when one part ol a plant is toxic
the rest of the plant also contains the same poison but, 1t may
be, in considerably smaller and perhaps non-toxie amounts,

Different classes ol live stock vary considerably in their
susceptibility to posorous plants,  Animals born and bred on
a farm appear to possess an inborn instinet as to what is whole-
some to eat and what must be avoided. Poisoning undoubtedly
is most common in imported animals or in animals introduced
on to the farm from a different part of the country where the
vegetation and grazing are different, but it is a well-recognised
fact that there is no acecounting for the appetite or taste of
stock and this is partienlarly true of sheep.

The effects of plants on animals vary considerably, depend-
ing mainly on the chemical nature of the toxic principle of the
plant and its specific action on some particular organ or system
of the host that has eaten the plant.  One poison may act
differently on two distinet species of animal, e.g. the toxin of
Senecio latifolins has a specific action on the liver of horses and
the alimentary canal of bovines. Many plants contain more
than one toxic principle each of which may act specifically at
the same time on a particular body tissue. Some plants, not
poisonois in the real meaning of the word, do much damage
by tainting the milk of dairy cows or the flesh of beel breeds
while others cause mechanical damage especially to the feet
and mouth region. Examiles of the latter are plants provided
with thorns or spikes, e.g. Tribulus terrestris, various acacia,
ete., while examples of the former are water parsnip (Siwm
latifolinm). worm-wood (Artemisia afra), wood-sorrel (Oxalis
acetosellay. and the various wild garlies (Aliwm species), ete.

In the following table (ebviously incomplete) a brief hst 1s
given of plants known to be poisonous for stock in this country.
Fxperience in Southern Africa is that the list of plants toxic
for animais is a very formidable one and there 1s no doubt that
many plants whose toxicity has already been elueidated in the
sonthern parts of this continent occur in this Colony and
Are [!|-.|_|]:1|1_',-.~'~ [*i”iﬂ“_‘-.' toxice ]]1‘['!‘. IT. 15 ﬂ]ll}.' |1-". 1_]“" r-'-ll_‘:I{]}'
acemmulation of data furnished by farmers and by the collection
and experimentation of plants that anything like an adequate
knowledee ean be obtamed of ihis ilu[n]l'tn'r]! subject. Farmers
are invited to assist in this investigation by sending to the
T.aboratory for further rescarch any plant or vegetable material
which they regard with suspicion.
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XERIUM OLEANDER.
Family : Apocynacce

ACOKANTHERA SCHIMPERIL.

Family : Apocynacee.
To face page 126,
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SOLANUM KIGRLUM,

Family : Sefanacee.

RANUNCULUS PINNATUS.
Family : Ranwmcnloeee.




ASCLEPIAS PHYSOCARPA.,
Family : dsclepiadaces,

=

DATURA STRAMONIUM.

Famialy * Selanacer,



DICHROCEFHALA CHRYSANTHEMIFOLIA

Fammly : Lompasiie




127

TREIue
put Jamalaesy  adw pasnag
-uoo &g sein Fuiuosiod sy
UM it sasuasip 12yl
.m___w:._.,:ﬁ:_.j:n... Jo a8t
-._,_..5—_...._...::_.._ Adas 81 -."._::_._._ﬂ_n_u

Prisony a1 ang ‘Auruosiod
SULULDANLE 91nae 0] Ie[s
Adaa oaw smondwmds ey,

ENOIB]130E]
§8a] 00 AJ0ul aan S3907
LRI ‘Earouln Anog o] auo
Woedl isus] ul Adva pue
aattatadde  £ss0)8 ‘uooad
daap w aam] purw swmes

JO SAYIUELY WO Ja10Ut 2uo0
01 23soddo gaaga] o],
"LIDEL ._._u L H _...:._.__- 1 o wru.._H-..—m

.._..._ Papooaans Prue JLLLLEE
aaw Caunmsel ey pojusos
Aysnp eaw Csiegsn@p m

AL bR K ._.:= ...m..._”.—.h ._”:.u__._.._. [T EN]
SZUIA 1Yl [RUIIUR fue Joj
snouosiod  Spgdny san saaug
qaoy sasodand eonoead Qo
d0} ng ‘maeyibuo) Cp ueyg)
Projeye mxoq h__m_ﬂu__m SL0
B LI I w;:.______._:_u.: i
‘Pu®]  YrEOUTAES Wl pun
Snuncs £ip Apnel uar soad
pur aomeaeadde ur Jejung
L1904 aaw saa11 asayl  yrof

———

paisaduos Lpaa o
wadjds  puv syoupry
B [+ 1 | LSS0
ur A ﬂ:.:____ Lioa’ e

piabi fweoy  yuid
LH itm pajeanjes
A CsGLL 2yl A4

ey .E:.Fr;._._:;
...__._:._..... .._....__._H .._z._..._.u a1
A0g aiau) ooy aesdde
PUWE Ua)[oME Adas aa
sEun| Sy P
“Hy KLy

Bl Jauai] Ay

‘pinbip pue

_.—."_F T::_._ .__._.m__ B |
auwm-prod - daop e
S0 Suruan wdu
ST NG CUONIRISI|
o 51 wllan] T, "]
-S4 aallsadip 2a11u9
ST JO WeTeuImEgun
i

HOIEaEl0y  ajnay

.h:?_..q..._.‘_....‘.. LR R e ERO |

‘souaadadns Sjuap
-pus Lroa yreap rpun |
AJLIDADS WL 9sEALD
-ur  swoddmds oz
[V Csisaauip poyauva |
&) Ani ] [,
g pue prdea
Laaa SO = _
puv Inojod ur ysingg |
do pad deap sauroaog |
ada a1 Jo ajupm ey,

"UIBISAS SRS

a1 Jo swswds  ao RS
SI0WIAY  Payae ain GOA aae
eyl pue  pajep 81000 P
.ﬂ_;mu_.r..._. EITHTR AT E.:_.:_ .m.v._,::r.;
T *sallaad ol s _
EalLIE TSN b
sngaeg 3y

LA TS T= I & SRR T TR
agn swseds ._m“_._..umn.::__

'sHIm)
‘gaarar]

D ago0q
[Pris S0 ]

DN

pue gyl qwaad L19a ogu
sl jo  Suddogs B0 pue
‘monpeares w1 SO
01 dn suopepdsa ‘EEa
urmopg] TUOTYED ‘saana]

=S8 Ut WOMuuLIm

juonbaa,] Cssauiseou[)  ples

fhurnasio g
foo swogdwiyg

.mu_“..—:“_q.- .:_”._ LAY |

s

avaavuiisod

apaaroufivod I

(ndnqiy) | wvaoyrbuog
MLrL JIT t._mqt__cu_:\__._..“_.
(1esvqy)

MiLLD =10}

(AT N[ ) uadutiyog

n -qu....- :.:.”.. e ﬂ_m LUl RN

ENOUOEIO]
junp g fo pavg

fijrren

FULT AT D
Jd00 L‘:H:.u:__:.u..—

Fuld
fo awpy

VANIHY 40 SLNVId SO0ONOSIOL




1.'}.1 iy o

1286

e LR
Sl Jo saads gqouxa oy
aulLaep o) opqissod  qou
M Q1 Jues FUlag (uraage

Judgnsul 01 Fulag) Coarxog
-uou aq 0} pres st quupd
a1 o 1sad @ .__:.:p_:.::
snouosiod  npeand  fraa
¥ SUINIUOD 004 24} Pajud

SISS WS Wosa A “suieg
SUend  Jood YSad] 3 plae
UL PAY JO Juejuog sy
1 JO JUNossr uo Cpatap
=nodd puw paup uapa wegl
HIXO] MO ST MWL Oagia
Joel saa) SY1 AU
“rouosiod aanjuu v Ag ased
Uaouy auo ur pur Cuosiod
[eyael v se saslnu niagy Ay
pasn Ajuouimos s1 Qoo S0y,

pLELET B
SEAINND JO 100 0F 0] paso|je
_m...!_”_:..ﬂ— o _.:.H-u .ﬂ._..._____-_u.:_#
paiaajEan uotsaRe[(lL aaljun
Juan g)eradss CspuepgSp

anl norEnol)l uosng
-oad  w osmoa® 37 cjuepd
SY1 0 Jagand Ayorad

[EIauad a1 A e SO
puUE sUla}s papis-anoj s A
HOM SSUSP Wl oot
‘siaaol] pad-afurio s110 A
pastufosar Apsea ‘yRug 10a)
X1 03 dn qaar] uowmoy y

TR Y

*ENOEIPIO
Klaa os|e e
da1ep  ajuygm Csdun|
pun  Jdail]  ‘sasuply
‘unsa)ds Jo uolsanuog
o]y T ROHITTIRE b

10 JUaIxXa ssa] 01 pu

*supojduss
|Bupopgu GITIRTH
FULAO[[0] WOTISHUYRD
Wi S20aa0 f3uag]
ENGLEUE Ad9a S50l
-saadxa  puu  1em
spuriy) ‘saanienbpuny
JO O0a SULE]S Ga1is
BOOILLIET  pednopon
SHAUP osnjoa Csuo)
=edlcdsaa patiiny) pur
umsEamdxe  snorxie
‘SIS Cuolssaons
wi dn Fued  puae

apqipa
aq 03 pius

Jooy] | anrrtopissn g

saunsaqul  puws  jo | usop Suid Csael o LU |
uouuegur - poyduvjy | Furddompy Cuoneaneg

aaup1y ..m:ﬂ...ﬁ.m.:._.,m
pue Iaal] Jo UOIIES [eotuis  Auv 2491y
-uadep A1) podLen SUM  CI9ADMOY  Casud
EHE adan o[ Tk o uy TA[SMONn
‘prsafiund pur snog I BT T i ﬁw_“._ pur
—papan adam sEunt | Eaeo| AsM0an
(LSO pur yanoul aq o1 . "..:_;,... ERH
woly  poazoo  ping [runuy ay, Cpastiou ) i
e HAvp T apim L EE | A AD BARI] SHED) s
‘sprpuaaiua - oajsed | smopdmds _F,.__.:._ﬁ_.__ ou put siescq
DT uE SEA adoi], | sasud [pjudmiliadxe uj saAuaT|

o o " asin

SUDISIT WD LLOW=]80] frunogo g gnauagin

Jo swoplwiiy

qumy g fo pavg

FlIIprusLg)
PitAL
dami]
._.._me.__.n— IR
..__._.__..:u__. 1
SRR

eI |

o

an g

(nenysp)
Hyan g
__f_.__i._____ud__

tounini-j

BERRE RREAY )
40 LT ILIDLD

é wm_:w._mﬁ
._”.H”_L_h..uhu__..__ LI} ”'
Dl p

DUIFEL O
1o i F L

Juonf
fo vy

("ppusy)—¥ANAY 40 SLNVTJ SHONOSIO]



129

"yuepd
snonostod  f1ea ¥ cswmn
S IUESAIYD  JOo @50yl 03
SAUBUISA] WIRLISD € auaq
Soawa] ayyp comy ysipdand v
SAVI USJ0 pun spuay asuap

01U papMoId  adr s1amopy _
L sequiyE peldasap puw |
spue] @isem ul Aesngosd
SMOIE 0S[® 1] sa1njuao)

durep ur spuessead uwr wow
-ULod qaat [enuuw uw s1suyx

— - — e — SN

quepd snowosiod
£roa ¥ cpestufooar Apipead
SdSA W pInoys put Ajnuej
Wojaun B0 dedjumnan
Iy Jaquaw ¢ Jo souw.
[roulsy any 8B 3]
pan saawa] AppoLd Araa pue
104 531 Aq pasiudoosad o
fvwr pue ssead w aadaago
uomwimes woosr quepd s,

ADUPIY pue Joal|
‘usapds  jo uoiysan
-uo) Cdutuosiod
“nang) ul se peya
o8 1ou sEuogg
S[oM0q  pun  oruogs
v ROIEeZuoy payau)y

5 .._”.." popaasaid sl

ypuap  Cprdua suon |

..“.:..E\_...w— ....,_E.___.?_..H._

UMOP So1 Cpassasdap [
[ELEH puv  poyoae

Hawg (itm spinegs .__u.

sHun| jo
mapa pur suRsiio
[1v  Jo  uonsasuo)
RO pue goannns
ur quasand aq  osge
AR S180][) SaU13E)
WL PUR Geegs  jo
WOITEUWEul payau)y

TBAIENER] ® SEomsey oyl Aq
Pasn SU Saawa] Jo Uosnjul
uy cspng youwpq pausdoun
£q  poddoy siamop TR
Jo Baluagel 811 £ pasiHooa
Ajipwar 81 pue Jajesm JSeou
smoad aa1y |ews awpnoaraed
ST, ‘poadxoun aynb |
pue uappns fiea s1oywag |

2 o
SPISUL SaF L oW
WAeRp  faoa poojy]
Al pun uaaids
n.___...ﬂ.:.m.___u_. Jo TG
gaduns  ainan pue
aupsajul  jews  jo

_H:_H_. B LY _"m_ ﬂ._ _”..___.J..._. _.Tn.-h

"FYLOUWDNT

..:.::_.;.“__._...ﬁ ._au...u.q._.___ﬂl......____*h _

AlDA Jeunluy “Priaog

Fal LIl j21em ‘EUaY S Bijogt

REHITRAYTH TENY b pue siamoy PG i\ =M Y JUTSHAYD

suogsepjnd ST Jod ‘FaAST] i gisod g ) Byn R nun N v a o yaig f
1 [ H

) PaIsasiuon | |

AdBa SE axo Jo o3y

uolssardap  poyauy

Yo qu Futmeoy _

i haal durpuras _

pue Juinvoyy Csuon
dsaa prdeyy “uon
=taljueg LR R T
UDAIT  Pr1aong osnjod,)

(AT}
aombu R RN

wt A pail o

punpd aqong FOFIDIVQIRIN) FLELIIN)

SO PIEAL

TEouifd
lBIp fnan ogq ey _
‘Puep punoj e
puwr LGBTRETH ) [
s siwopduss ON [ (1esey)

MO0 W anjg uaaa

L R [

Puv  pasafuos Ao [ (ngayy))

81 84 Jo S AL uon RN vlidjoqowfpip

-RAl[ES TEROUISTD ] DR | _.:mﬁz.:.__._.:a_...___”__q Bluas Ay wIEsn ;) .
Thuiosi, g ERGWOSo L “fijrum g m..Et._..__.. W ea ) LY

fo swoplwtis peopg fo paog 48 ADIRIVUAD fo awoy

(Pre2))— VANAY 40 SLINVIJ sn INOSIO]




130

— S

EpUT
..r;m.__ 1 ul JO ATEN B
.._..__:_x"._m:._._ saoadd quepd S0
TSN U] XM su Pl e

_..._ﬁ.n._.-_.-u_- LLIN | it | e u.—
L ) 0% palip s1oan il
ayl uayam savaddr il
L a1, T
st quepl o1 uaym o
Apreuoaaed stoswyL ety

Sl A[PUIaIXS S
.?u_:.ﬂ AT
-0 Aai} sv uclandsns yim

papardar aq  ppnoys silno
SN PlIa Sl || Cuears
51 u.:_.:h:m..:._ EY N AT
0 ﬁ.m::ﬂ::e " SN LEY B

papnjaxa aq PInogs aseasip
yora “isadaopuid o asnpsad
-AnE AdaA ade Suolse] g
=10u-3500 pue [EATWES g

‘fuojo)y ayy jo spurpsg
Al ANOLENOAYY  SPUE|EsEL
ul sarjjeao] duwep i A uueehid
-mos samodd 3] Cpaaniul st
quepd sy Jo aud suw waygm
sapuxa mya Camul Ay

‘e praor ue sy gaepd
L LU B o TEA] 1N LAY
LN ELRLEUN e Apgs S0 i

axy - Aaprpre: b EEL
SlLTALII pun Slomo]) el vl
S0 EIIa fEaAEg] JdEAUT)

Im qaat] Lpooa s S|

gyaTuaf

.zﬂ:—._ ._.: _._._._._.___...v: [LLERE
i Eor T

ut
“Aanpiy

T.._nu._”—__;.m o

|_.H:n...-

aAr)EaTp

Juk ..___:.“:...._.:._.._.::..._ put
[EELE B

._._.HI. Bk p 1L

ssEumn| o

WO Ea5L0)
put G
TR Rt | (H5

ey

fuaapds jo uonsaiiuey
i apisutr  sase 5
SOOASUINY] I} SUON o) AR ] ]

1.1
=L IR TE

oy
h._::_. O ||

Lo Eaa
jsodaspuia jo
PUDISTUIERL P
-joa gaarjs deap v s
PRI S]],

e xwsegd Cyinow

Py

.:.:.....T LA LAY B
H{e) i CajoBil vl
dn sanprpoduag v =1
QLAY ], DTN AR

RAHIT] SELOLEA] g
Al [ AYLLAS
Ul osthhiolll Allpeals
BT TR asaly |,

| (LR LT IRV I LU TR ALY
Lv.._._.u._...__n:._ 12 ...ﬂ.:__. _:_uu
A} SATUULITL g
Aaval) 10 o st Cpessaadap
M| M SpuEs
[N AT
J0 uorsafiuoy Cojuqed

A10E

pue B b TLTR] il
JuiEEa FETRE AR IU I TR B
EOUERREEL FLEIE B R B L ol

~waeapn Csdi Jo Surgg
=LY [reds Buagimag

Iv

Adoyp

puena g et e fdsoaa pat
Jooo | |_._._.__ _._=._ n".z_.*..h._.__”.
‘uorssaddap  pasa

BERYY SEp AUUL RABY SR

DUIOS U] CPRap pune)
SO e ol e

EHosaTy

CEFRUTTES LI

“fiieruosio J
fo swopdwmiiy

AL e

_.___._.4. w._—_.._.“c—.-_.

Al AQLIXO)

LLERE] LR AN

I peso)og

[ 08 S ELELEN ]
SraMOff g
gaual Aaaad]

LT |

Juang g fo panf

R TS Wy

__t.__.:_____u:m__?____.:.._.

i,

(nanyIy )
LIl prRE Y I
dnagaang

AL

(nsny sl
uuw rann 1.._...
___...-_.-.r.r —._.“__” [

poas YUY

U AT TR
L0 IO |

srLyoud
&n jraa e _:h_

xfl ool yopd
soudajisy

pun)g
fO0 Fwp N

{("pa1ion)— VANAN 40 SINVIJ SNOXO0SIO]



131

snounosiod Apeap stoyanga
0 mows  Csplojeye  aaag
isea] 14 SUINIUOY  puw g

“jotad Adaa faengo)d Lpeou
51 gy ayJ, “padeys-ja
-dwnay pue ‘sxeqos ‘arym

ale  siamop a8y, "B
L0 13y _..._.._H.__._n.__”_ itm
SaAlS| SOIR] sey ) ¥l

ERQUnE pojoapEoun ur saoas
pur poos SNOINOU v S1 SUL

‘pewnmexs Apmjg
SED ade Sjuauos
[#MO0 @) 11 punog
G Aeu spass o],
T[RAGG pUE oS
JO uonEAEU0D prig
Jo Asisuos pur anSea
Adaa o Aewr asa ],

QTR
pofuojoad v aagye
SINM e “onSuog
LIp w puw  pnow
wade Laed  Caodnas
‘SUOIE| nAUGD faspnd
prdea fspdod  pajuyg
-ip ‘aeE  duledbivgs
ffita ‘uiasAs snoAdou
a1 papsage  Apuregy

"Epaox
ETTh] u.,_.,:..“ N

"sarjipuenb apquaaps
=Ll .—.___ _u_.___-“..,.u._.m ..n..—:.vi.:m"u.:_
S sUIEUOD  yorys quedd
21 WD iUl JUTPUBGE W s
SN eI ...._.H_.,:._._ Sl

J930 [je ul se ‘puw inopo
s Aavay w

S, ‘T

dNG SasEd  pue seunue
[I® ao§ snouosiod Ajoumaixe
81 9] .m:__.h__..“_...ﬂ i .‘_.__:_.__
Ll LU LA RS .-.__.._.__ | i
=R L p.... ._._.___:.:”.._: LT B

ENYATE

" A

.m...:_._.._._ an
-_:T. _..-...r.—.:._ ...-—..H.
PoasaRuey Apygdgs
A0 Parlas [ Eun oy A
_—.:u:._z._x ...._—..F. ._..#.._.__.:q._
S N | B oSy o Juagxa
9SS ¥ 01 pug aul
|uz..:-._._ :::_.I .:._- .—_".r
L0 L e anan
A0 UOISHIU0 Y G5

[ruate
51

EMOIEITY WD Jao =380,

“daan] o
muq._ﬂﬂ_u AT 20 oM
S AU aaon) ajips
WIED Ul pasuadaul
Lppeaad oav suorpvand

-say] siELjeaed pur

AL IsuUSEn L e

S LR T R N T H oyl

SANLHE .Z:_.T i

-] cjualsisid Aoa

1 pue  souasdasdng

LT R Ty | LTI
papunel w samnss

afo )y o s

i1 apngm Caprpodada

Joo ssop  puun ured L£I1aa4
U e S e

b ] CETTT T |
Jo suogduiigy

X
81

._”.Z_.ﬁ__”

TER q.:.__u.,.___ﬁ__.__‘.
Junf g fo gang

FUA DU Y apddy  oaon,

GENE| ..__:.T...._.

Fudapmti o | Lo i)

i :..__ﬂ WOUSWO )

“fEpETET
B A0 ADPRIDULT |

WU O WD )5
R

3 P
RiEn .-.._.1 -..r“.

Jun) g
Jo awny

S

(p2002}—"VANTY 40 SINVI] SNONOSIO]

—



132

"pasiuEosan Lipead

A Aopsaied g0 FUREES'
Bl o G801 A SaAia]
) Jo ARoqE asia )1
ju _.w..:.:.g;___;r 5| _.,____ ...m:_._.

‘uotondsng s popauEag g
prooegs guepd  snedagipgun
LIDAG]  Csapoun Sl 1 Slood
aylIis  ‘punodd oy} 180
UTLD a1nm “Saiprueadg s31 ")
‘snodajiucjols s1oquepd oyp,
«odhsaed  asjes . quepd
211 J0] WANOUAS 11 asor]
Lnopo oqr-diusaed gaagsip

1 i pue  Apsee sy
1 Hurradey  puvw Fuoj
S1 1004 O], Cswia] aadie]

SI1 J0 saava] a1 07 saainu
surut ._..: _u.?::_::i aan
SaA ] ,:.._... g, ."__T_.:z_ PN |
=188 11t pasoduosap goanu
AWM ALaA D0 Sasiia] i)
gsunew geasond v
UTHUID WOTRugamaon pasieia)
Byl Jdapun  punoej o Avi
Kall Spoq JoALl dp-pavap uj
IO WL Waan 10 _"_.._..;..__;
Aysaenr Ul MIE 1AM
SOAS]  ypoamE agn 9SaIY

.m_...._..:._____.-.._.m

..u.._.uq:._
Dl apms
=}n0 pur apisut o
SO [LHLTR
19 sAaupry pun
_.u.._.._.-_.__rn e ] : _: :.:__.-
-wadiue )y sEun) oyl
JO WOISanmes  pa
LT BRI TERE BT
SIS PUE RN
G TR TV TR R TTETTRE R )
A g apiay

a3 jo

‘gouasdadng eaony
~LIBIp pigooy ppu e
SAUp Maj @ SaAlAIns
runpne Jpocpesy paod
=dns o) spuay jprunuy
Ypoay Jo .u_.__m::._ﬂ
pur  D[ulgdis  quanb
—ad ] P uorssaadse
pur Aoy SpraAg)
uel (R 01 paLLang

suoredsay CAsmoa]

s udsal sno
—pouns Cdaag)  pueoy
B)L SaGRRO A0 SRS
ey Cuorssaddap
puu  SSAUjup e

‘uoigay

__z_:__m.:._ qtlmv._:..ﬁ

(AT ERTEET L
fo suraplaliy

—

AT |
SLTEY A
-~ailsa T} (L TTER LR
b Kol aurafrjjaqui g JIS1T AN
‘FHOWOEIRf i B AT UG
quny J o g g _.E ADRIDULT |

thaaquny)
Wy

“Juv)f
fo awpy

{~paneo)—

VANTY 40 SLIXVI] SNONOSIO]



133

POISONING BY SOME OF THE COMMON
CHEMICALS.

Certain chemieal agents are commonly used on farms, and
may lead to cases of poisoning amongst the domestic animals,
e.g. arsenic, strychnine, lead, etc.

Common salt in large doses is a deadly mineral poison for
certain animals, particularly the pig and fowl. In this article
poisoning by common salt, arsenic, lead and strychnine will
only be discussed.

PorsoNiNG BY CodnioN Sacr,

Salt itself rarely causes poisoning ; more often fatal cases
are observed following the use of hqguors derived from the
salting or boiling of meat, or from salted potatoes. DBrine 1s
very toxic for swine, and care must therefore be exercised in
feeding these animals in places where brine and other salty
solutions are used for various domestic purposes. BSimilarly
salted meal or potato mashes should be given to fowls with the
greatest caution.

Symptoms.

(@) In Swine.—Syvmptoms are salivation, great thirst,
diarrhaea or constipation, while the animal sits on its haunches
like a dog. Nervous sviptoms then supervene, e.u. giddiness,
blindness, dilation of the pupils, and convulsions.  Death
oceurs in convulsions after an illness of three days or so.

(b) In Fowls.—Svmptoms are mainly nervous, but there
may be marked muscular tremors, progressive difliculty in
walking, and finallv complete inability to stand or rest on
the perch. Great thirst also exists, and there may be viscous
discharge from the beak.

Post-inortem Lesions.
Greneral mmflammation of stomach and intestines 1s ob-
served, while the bload is dull red and coagulates rapidly,

Treatment
There 15 no specific drug treatment. White of egg or gruel
or milk should be given with a sedative, such as landanum.
If possible, administer an emetic to empty the stomach.

PorsoNING BY STRYCHNINE.
Cases of strychnine poisoning oceur quite frequently on
farms where this alkaloid 1s used for the destruction of rats or
other vermin, e.g. leopard, jackal, ete. Cases of poisoning
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oceur nunly i the smaller domestic animals, but cattle and
horses may also be fatally poisoned.

Symploms.

In all animals strychnine is a powerful nerve stimulant,
and its svimptoms are generally easily recognised. There are
very nuirked ceneral tetanie spasms during which the back is
arched and the respirations ave stopped. The animal becomes
remarkably sensitive fo external stimuli, e.g. noise, light, heat,
cold, ete,  Death results from asphyxiation.  Vomition is
commaon in the dog, while the temperazure mayv be elevated
one or two degrees,

Poisonming by stryvehnime may be confnsed with tetanus
(lockjaw}, but the spasms are clonie in strychnine poisoning and
tonic in tetanus,  Tetanus is very rarve in cattle and dogs, but
strvehnine poisoning is not uncommon in these animals.

Post-mortem Appearances.

These are very vague and are mainly those of asphyxia.
There is always more or less marked rigidity of the musecular
system, especially of limzhs and jaws.

Treatment.

First of all an emetic must be given to rid the stomach
of any toxic material. The ordinary emetics in general use
are quite efficacions.  Keep the animal quiet, and away from
all external stimuli. To combat the nervous and muscular
symptoms a general sedative 15 indicated, and the best of all
is chloral (6 grammes for a dog).

Porsoxixa sy LEaD.

Liead poisoning 1s not uncommon and causes a small loss
every vear on certain farms.  Its prevalence in this Colony
has not yvet been determined, but its presence has been sus-
pected on mmore than one oceasion.

The disease occurs particularly in cattle and dogs. In the
former animal 1t results from eating white paint or red lead or
chewing old painted eanvas, ete., while dogs are poisoned as a
result of licking wet paint.  Every precaution should be taken
to remove old paint tins or cans from grazing land, as the
omnivorous appetite of many eattle does not stop at the chewing
of any article containing paint,

Symiploms.

(a) In  Cattle.—~The chief syvmptoms are nervous in
character, and are those of increasingly pronounced paralysis
of both voluntary and involuntary muscles throngh the motor
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nerves. In addition, there arve svmptoms of intense colie,
convulsions and coma, which are zoon followed by death in
acute cases. The dung is very hard and black, the breath
foetid, and the urine very ropy. Very often there are marked
symptoms of delirinm,

In chronie cases, characteristic blue lines appear on the
gums, while there are also symptoms of intermittent abdominal
pains, great thirst, alternating diarrhea and constipation,
emaciation, debility, paralysis and death.

Symptoms in horses are similar but the brain symptoms

are very pronounced, and there is a characteristic ** roaring "’
in working horses which at once attracts attention. As in

cattle, plumbism is generally very fatal.

Generally, plumbism runs a protracted course for many
weeks or even months,

Post-mortein  Lesions,

The cornmonest lesion is a more or less marked inflamma-
ti-n of the intestines and fourth stomach, while small pellets
of lead. black on the surface, but white internally, may be
found in the ingesta.

Death is very rapid and ne post-imortem lesions are ob-
served in cases poisoned by the easily soluble lead preparations.

Treatment.

Remove, if possible, the already ingested lead by a good
emetic or a saline purge. For all practical purposes the
stomach-pump is useless in bovines and equines, so that the
most efficacious treatment is to administer a full dose of either
Epsoim- or Glauber’s salt. Both these salts form an insoluble
sulp hate of lead, which is expelled by the purgative action of
the drug. Subsequently, full doses of iodide of potassium
should Le given to complete the elimination of the poison.

Po1soNING BY ARSENIC,

Arsenic poisoning is the commonest mineral poison in
Kenya, and oceurs especially in cattle and sheep, but cases
erop up from time to time in horses, swine and dogs. The
eause is ohvions, and iz nearly always traceable to the malicious
or aceidental administration of some eattle dip or weed-killer
containing a high amount of a soluble arsenic salt.
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Sipmptoms.

Poisoning by dip or weed-killer is generally very rapid in
its course.  There is acute abdominal pains, depression, saliva-
tion, and in all animals the diarrhea often becomes bloody.
Nervous symptoms appear towards the end of the illness,
e.g. trembling, paralysis of the hindquarters, stupor and con-
vulsions.

In many cases death may oceur without any premonitory
symptoms.  Chronie poisoning is verv rare in animals. 1t is
evinced by great wasting, lameness, gradual abolition of all
motor and sensory [unction, and great thirst.

Post-mortem Appearances.

There is intense inflammmation of stomach and intestines,
so that the mucosa is a deep claret colonr and often eroded.
There may be congestion and, in protracted cases, fatty changes
in the liver, heart and kidneys.  Arrest of decomposition is a
noticeable feature of arsenical poisoning,

Diagnosis.

Arsenical poisoning may be confused with anthrax, but
examination of blood smears will soon decide the presence or
otherwise ol anthrax.  An accurate dingnosis of arsenical
poisoning, however, can only be made by analyvsis of the
contents of the stomach and intestine or of the unfixed liver,
skin, ete,

Treatment,

Iimetic and pnreatives must first be given, followed by
such demwuleents as white of evo, milk and lime svater in
liberal quantities.  Freshly prepared precipitated ferric hy-
droxide 1s a specific or, in an emergency, tincture of ierri per-
chloride wmay be treated with a solution of washing soda and
the filtered mixture administered ad b, in warm water.

If pain s very severe morphia may be given, while in
cases of marked nervous depression subcutaneous inoculations
of ether or strychnine are useful,

SNARKE-BITE.

Snake-bite is said to cause a certain mortality every year,
but ondoubtedly many cases are confused with some of the
lections  diseases,  especially  anthrax  and  blackquarter.
Horses, cattle, sheep, goats, dogs and man are all susceptible
to sooke bite, while cats and pigs are less commonly affected,
not because thev are immmne, but because thev are expert

idestr yers of snakos.

T S e A
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Recognition of a FPoisonons Snale.

A poisonous snake 1s readily identified by examination of
its upper teeth, Harmless snakes have two long rows of teeth
on each side of the upper jaw, while a poisonous snake, like
the cobra or puff adder, has on each side one long row external
to which is a single fang., This fang is mervely grooved in the
cobra species, but in the adders or vipers the fang is tfunnelled
by a canal; in any case, the fang communicates with the
poison gland which lies posterior to the eve. A bite of a harm-
less snake generally produces two double rows of small pune-
tures, whereas a poisonous snake causes two single rows, with
one large puncture external to each row.

Period of Incubation after Szisz Ritten.
Symptoms may appear practically as soon as the snake has
bitten or they may be delayed for many hours or days. Many
factors influence the rapidity of the appearance of symptoms
after biting, e.g. age, size and type of snake, potency and dose
of venom, season of vear, length of time since last snake-
bite, etc.

Types of Potsoning.
There are two distinet types of snake venom, viz.—
(@) Colubrine (cobra type), and

(b) Viperine (adder type).

There are many symptoms common to poisoning by both
types of venom, but colubrine venom exerts its action on the
nervous syvstem (particularly the respiratory centres), while
viperine venom acts mainly locally.

Symptoms of Colubrine Poisoning.—The main symptoms
are excitement, restlessness, muscular tremors, with respira-
tory difficulties. Asphyxia frequently causes death, especially
in sheep and dogs. If death is not rapid there is marked
depression, enlivened by intervals of great excitement, but as a
rule the animal i1s very depressed until it dies or recovers.
Pain may be evineed as well as profuse perspiration, continual
movements of head, taill and limbs, salivation and defwcation.
a point of some import-
ance in the differentiation of snake-bite from an infectious

There is no alteration of temperature

disease. No loecal swelling may be observed in very acute
cases, but in prolonged cases it 1s very pronounced. The
lesions may be suft, painless and pendulous, or hard, warm and
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very sensitive.  In cases of recovery these swellings may
persist for weeks and are slowly absorbed. If the swelling is
incised it 1s found to be due to an infiltration with yellow, often
hiemorrhagie, fluid in which may be pieces of necrotic material,

Symptoms of Viperine Potsoning.—Generally the const-
tutional svimptoms are similar to what has been  deseribed
above, but in addition the local swelling and pain are very
pronounced. This swelling appears within a quarter of an hour
of being bitten, and may assume an enormous size. At first
soft, it rapidly becomes tense, warm and very painful, while
the skin assumes a livid discoloration. Inco-ordination, paraly-
sis, and the pronounced brain symptoms notiged in colubrine
poisoning have never been observed in patients bitten by
members of the viper family. On opening the swelling the
subeutaneons tissues are infiltrated with a deep red gelatinous
liquid and material, while livid areas are found around the
punctures,

Diagnosis.

This mav be very difficult or nmpossible where no reptile
has been actually seen near the affected animal, or in cases
where punctures by the fangs cannot be found. Diseases like
blackquarter, anthrax or malignant cedema must be excluded,
and the absence of a high temperature is a valuable aid n this
respect.  The great local pain, pronounced pendulous wdema,
the fang punciures (which may be bleeding), and the enset of
nervous or respiratory symptoms arve typical of snake-bite. The
diagnosis is much easier on farms where anthrax, blackquarter,
or malignant edema are not prevalent.

Treatment.

If possible, apply a tight ligature above the bitten part,
and leave on for at least half an hour. I'reely incise the area
over and about the punctures to encourage hwmorrhage, and
compress the wounds to assist in expelling any venom. Rub
into the wound crystals of potassium permaganate, and cover
it with a compress soaked in a solution of the same drug.
General treatment is also indicated to maintain the animal’s
strenath, e.o. stimulants such as hot coffee, alcohol, or sub-
cutanecous injection of strychnine. If possible a dose of specific
anti-venom serum should be administered without delay, but
in most cases this substance is neither handy nor available.
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Laboratory Methods Employed in the Diagnosis of
Contagious Stock Diseases.

As treatinent of disease is of necessity empirical and iy
not be successful until the cause is established, it is of para-
mount mportance that an early positive diagnosis should be
made.  As will be seen from P'art 1 of this pamphlet, the clini-
cal symptoms of many of our stock diseases are similar to some
degree, and unless outstanding and diagnostic signs are present
no one is Justified in asserting the identity of the condition
under examination. Other methods of diagnosis must in such
cases be employed, and as a rule these should follow the lines
outlined below.

2. It 15 often difficult—impossible, in [act—in cases where
farmers are living at great distances from this Laboratory, to
submit specimens to us for examination quickly enough to
ensure a reply being received in time to indicate the steps to
be taken. In such instances, and particularly when immediate
action is Indicated, as for example with highly contagious
diseases, specimens should be sent to the nearest veterinary
officer.  These ofticers are nowadays equipped with sufficient
laboratory apphances to make microscopical diagnosis in many
mstances.

A4, It must be remembered that pathological research is
not quite equivalent to a chemical analysis which can be
conducted by a series of scheduled tests, each of which affirms
or negatives the presence of a particular substance. We are
dealing with materials capable of undergoing profound modi-
feation through decomposition, and usually with a very limited
amount spread for microscopical purposes on a glass slide.  If
not so spread, it will decompese, and the microbes causing
decomposition become so numerous as to entively disguise the
real cause. Agamn, althouch for some diseases there do exist
certain definite tests, the manner in which the material is
collected may entirely preclude their application,

4. It is requested therefore that in collecting and sub-
mitting specimens for laboratory diagnosis, great care should
be taken to earry out the following instructions as closely as

poszible.
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A.—METHODS OF FORWARDING MATERIAL TO
LABORATORY FOR DIAGNOSIS.

We strongly wrge the necessity of cleanliness in the
handling and therefore comparative purity of the samples to be
examined.  In all cases an endeavour ought to be made to
eliminate divt and, if possible, alien bacteria, which abound on
all open surfaces and particularly in decomposing carcasses.

l.—(GLASS SLIDES.

A stock of these should be at hand always, together with
postal wrappers which, with other articles here mentioned, can
be obtained on application from the nearest veterinary oflicer
or direct from the Laboratory. Slides, which should always be
sent in duplicate, are used for the collection of blood, pus,
organ smears, ete., when the disease-producing organisin is one
which can be detected by direet microscopical examination.
(The diseaze organisms which can be so detected on a slide
will be stated later.)

When forwarding slides or other material from a sick
animal, a Mall description ol the nature of the iliness should be
clearly stated.

2 —SwaBs.

These ave sterile plugs of cotton wool fitted into sterile
tubes and enclosed 1n a wooden caze. They are used to collect
material for more detatled tests than are possible with slides.
The materials usually collected are : Blood or organ substances
in diseases like Kikuyu fowl disease ; pus from an abscess, either
externally or occurring within the body; other fluids where
there is a suspicion of bacterial canse. The materials collected
must be pure of themselves, if possible, and the cotton-wool
plug must not touch anything but the material being collected
for examination.

3.—BMaLn, BoOTTLES.
These are used principally for the purpose of collecting
samples of blood which require special examination, as for
example for the detection of contagious abortion.

4,—G1.Ass TuUBES.

These may either contain preservatives or not.  Materials
which can be sent in them without preservative are : Dung,
in its natural state, for the detection of worm infections: skin
serapings for mange, ringworm and streptothricosis.
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Those with preservatives contain :—

(@) 0.C.G. mixture, which prevents the coagulation of
blocd and preserves the virus of horse-sickness, swine
fever and bluetongue.

(by Citrate solution, which prevents the coagulation of
the blood n rinderpest and other diseases, the viruses
of which are killed by the 0.C.G. solution.

(¢) Formalin, for the preservation of portions of organs
and tumours destined chiefly for histological investi-
gation. Samples of worms and ticks can also be
sent in it.

(d) Tick preservatives, for the preservation of ticks, lice,
fleas and such insects. Biting flies should not be
put in fluids.

Labels shenld always be addressed distinetly to expedite
despateh, to the Chief Veterinary Research Officer, Veterinary
Research Laboratory, P.O. Kabete, or by rail to Kabete.

B.—METHODS OF COLLECTING MATERIAL FOR
EXAMINATION OR TESTS.

1.—Broop Snings.

The most suitable place from which to take blood in live
animals is the ear. The head should be firmly held, the hair
should be clipped off a small area on the edge of the ear, and
the clipped surface wiped in order to get rid of any dirt. With
a pair of sharp seissors or a knife make a small cut on the
cleaned edge. On the appearance of a drop of blood, it should
be touched with the middle of one of the narrow edges of a
clean slide. The end with the blood on should be placed on
a second slide (which must be clean and free from dust or
grease), holding it at an angle of about forty-five degrees.
When the blood has spread out in the angle between the two
slides and along the edge of the vertical slide, this should be
drawn along the surface of the horizontal one, as illustrated.

DLOOD SLINGE
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The blood must be spread extremely and uniformly thin—
if too thick, microscopical diagnosis cannot be made—and the
smear dried quickly by waving in the air. The wet surfaces of
slides must not be placed together on any aceount.

2. —GLAND BLIDES,

The antmal should be well secured and the gland i front
of the right shoulder firmly grasped with the left hand. The
skin over the area should be clipped and cleaned, and the
needle of a hypodermic syringe thrust into the gland and
slightly moved from side to side.  The syringe with piston
closed is then attached to the needle and when the piston
is pulled outwards some of the gland substance is squirted from
the needle on to a slide. With the aid of a second slide a
thin smear is then made in the same manner as in making
a smear from the blood.  When the glands are enlarged as in
recently infected cases of Fast Coast fever, the insertion of
the needle alone is unsually suflicient to obtam enough gland
substance without the necessity of resorting to aspiration with
a syringe.

H5.—ORGAN SLIDES,

Colleet a little material from a freshly cut surface of the
oruan by scraping with the end of a clean slide, and proceed
as if the material collected were blood. In making the cut
with a knife used for the post-mortem examination, great care
should be taken to thoroughly clean the instrument first,
either by washing and drving or by making a series of cuts
with the knife from the last of which the smear should be
prepared ; this will tend to eliminate the presence of .mir”"
oroanisms being conveyed by the knife from the mtestines or
other organs.

4.—1’vs BLIDES.

When pus slides are being made from a suspected I.‘-"“Ifh'
anwitis or other lesions, a fresh abscess should be washed with
disinfectants and punctured with a clean knife.  Pus collected
from open sores is as a rule mnt;nnjn:lTEwI xk'i!il NUmErous
species of bacteria which render positive diagnosis dithienlt or
even impossible.

9. —2DWABS.

Swabs are issued chiefly to enable suitable material to be
collected for more detatled tests than arve IH'lH:-ZH:Pl:" with hlillln?
examinations, as for example in Kikuyn fowl discase, "'."-'Eli'l! it
is inconvenient to send a siek or dead fowl, or In ru]lv::l!n‘:'
specimiens of pus from Iymphangitis. abscesses when 1t 1=
desired that a special vaccine be prepared.
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They are sterilized before issne, and should on no account
be opened before they are required. The wooden case contains
a glass tube in which fits a cork carrying a wire and a small
pledget of cotton wool. In Kikuyu fowl disease swabs should
be made from the liver soon after death. In collecting material
on the swab the cotton wool should be vemoved from tha
tube by means of the cork, and having been allowed to
saturate itsell in the material being collected. it is immediately
replaced i the tube. This is then returned to the wooden
case, which should be sealed and forwarded direct to the
Laboratory by the most expeditious route.

The cotton wool should on no account be allowed to come
into contact with dirt or any part of the skin,

6. —SaaLL BoTTLES.

Method of obtaining blood from the ear for the contagions
abortion test :—

Having secured the animal by the head and washed the
skin over the jugular furrow with a disinfectant., apply a noose
of thin soft cord or thick twine to the lower part of the neck
and allow an assistant to tighten it until the distended vein can
be felt distinctly with the fingers. Introduce the needle of a
hypodermic syringe through the skin over the middle line of the
vein and carry the point with a sudden thrust into the vessel,
As soon as this has been done, a steadyv stream of blood should
1ssue from the needle, and it onght to be allowed to flow direct
into the sterile bottle from which the cotton-wool plug has been
removed.  If the bore of the needle is too small it may be
necessary to attach the syringe and abstract the blood by
suction.

After operating on an animal, the needle and the syringe
also, if that has been used, should be rinsed out with water
that has been boiled and allowed to cool, before proceeding to
the next animal. If the syringe is used, see that no water is
left in the barrel.

For the purpose of the test about ane ounce of hlood is
required from each animal. Bach sample should, of course,
be sent in a separate bottle, Mo each bottle is attached a sterile
cork. After the bottle has been tightly corked, it should be
=et on one side until the blood has completely coagulated.
[Zach bottle should be marked for the purpose of identification
with the name or nuwmber of animal, and the package itself
should be labelled on the outside, ** Urgent,” and ** Abortion.””
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7.—PRrESERVED BLoob,
When collecting in O.C.G. solution or into citrate, it is
easiest obtained by bleeding the animal from the jugular vein
according to the method just described.

In the case of pigs and often with small animals of in-
considerable value, it is advisable, unless the operator be
practised, to destroy the animal by pithing and then cut its
throat and collect the blood as it spurts from the arteries.

8. —FoRMALIN AND OTHER PREPARATIONS.

Worms for identification should be washed mn clean water
and then transferred to this solution. In sending pieces of
diseased organs, quality and not quantity is essential. Pieces
not larger than half an inch square and a quarter of an inch
thick shonld be cut so as to include the representative parts of
the abnormal tissue, and then be immediately dropped into
the solution. Ticks, fieas and lice for identification are simi-
larly placed in their preservative. When required for breeding
or testing purposes, these insects should be sent in dry tubes,
the corking of which will not affect their vitality for several
days.

U.— DISEASES WHICH CAN BE DIAGNOSED MICRO-
SCOPICALLY AND THE ORGANS OR SPECIMENS
REQUIRED FOR DIAGNOSIS.

Anaplasmosis.—Blood or spleen slides, or both.
Anthrar.—Blood slides made from the ear blood.

dacillary Neerosis.—DPieces of the necrotic tissue in formalin
solution, or preferably an affected animal.

Biliary Fever of Equines.—DBlood or spleen slides, or both.

Blackquarter.—Slides from the diseased musele, as well as
small pieces of the affected muscle about as thick
as the little finger, which have been dried in the
shade,

Contagious DBovine Plenro-pieumonia.—Several small portions
of diseased ling in formalin solution.

Rast Coast Fever.—Gland or spleen slides, or both.

Fowl Diphtheria (Fowl Por).—A sick or recently dead bird.
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Heartwater in Sheep, Goats or Cattle.—Small pieces of the
brain, spleen and kidneys, collected immediately
after (or preferably just before) death, in formalin
solution. In addition, it 1s advisable to send
blood 1n citrate solution collected during the
temperature reaction to reach the laboratory
within a few hours after collection.

Kikuyu Fowl Discase (Fowl Typhoid).—Preferably a sick bird.

Laikipia Lung Discase of Sheep.—DPreferably a sick sheep, or
fatling this a portion of the diseased lung in
formalin solution.

Lymphangitis : Uleerative or Ipizootic.—Pus slides from a
newly opened abscess when available,

Pleuro-pneumonia of Goats.—Preferably a sick goat.
Redwater.—DBlood or spleen slides or both.

Streptothricosis and Other Skin Discases.—Serapings of the
skin lesions; preferably an affected animal.

Tick Fever of Dogs.—Blood or spleen slides, or both.

Trypanosomiasis or Fly Discase.—Blood slides taken on several
days.
Tuberculosis.—Slides of the diseased areas.

Worm Infeetions.—Dung or specimens of the worms in forma-
Iin solution or methylated spirits.

— e e,

D.—DISEASES WHICH REQUIRE SPECIAL TESTS
AND MATERIAL REQUIRED.

Arsenical Poisoning.—DPortions of the stomach and liver in
formalin solution.
Bluctongue. —DBlood in O.C.G. preservative.

Colon Bacillosis.—DPreferably a sick calf ; failing this, portions
of the fresh liver, spleen, intestines and mesen-
terie gland, not in preservative. Blood and gland
stoears of the sick beast.  DBlood in citrated
bouillon.

(11:!rfr4'.:’j.l'ui:.~.' Abartiton H_f' Cattle.—Blood in small bottles.

Horse Sicknezs.—Blood in O.C.(, |;.r-¢-m-y~.';||iw¢=,
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Paratyphmd of Calees.—DPreferably a sick calf ; failing this,
portions of the fresh liver, spleen, intestines and
mesenterie gland, not in preservative.  Blood
collected  sterile  in bottles  containing  sterile
medinm, viz, ciivate bouillon,  Blood and gland
smears of the beast should also be sent.

Plant Poisoning.—Specimens of the suspected plant, to include
the root, stem, leaves and flowers.
Rinderpest.—Blood i citrate solution, to arrive at the labora-

tory within twenty-four hours of collection,
Sheep Por.—Dreferably an affected sheep.

Swine Fever.—DBlood in O.C.G. preservative.

E.—METHOD OF MAKING A FOST-MORTEM
EXAMINATION.

If an animal dies suddenly, and anthrax 1s suspected, the
carcass should nat be opened, but a blood smear could be made
from the ear and the carcass burnt in situ.

When blackguarter is suspecied, a smear could be made
from the affected muscle, and a small strip or two of affected
muscle cut off for deving and the earcass then burnt,

The only articles required for a post-mortenn examination
are a strong sharp knife teither a ** bushman’s friend ™ or a
butcher's knife) and a clean bucket ol water,
When it is desired to save the hide intact this should be
entirelv removed before commencing operations.
OTAGE 1,
The eareass i laid on its rieht side and the head and legs

extended. The left foreles is raised and with the knife a cut
is made throngh the skin and tissues of the armpit, between

the breast-bone and the limb, and is carried through to sever

the connexions of the limb from the chest wall. The leg 1s
aradually raised and cut away from the body.  When the sk
is not removed, this is now ent backwards from the breast-bone
along the wmiddle line of the abdomen between the hind legs
as far as the anus. The left hind leg is lifted like the forelimb
was. and its musenlar connexions inside the thigh are cut
through to the hip joint where it can be dislocated and turned
richt over. The skin centining on the left side of the trunk
is now dissected backwards to the spine.
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STAGE 2.—(PENING THE ABDOMEN AND (CHEST.

An ineision is made behind the border of the last rib on
the left side, extending from the spine to the breast-bone,
cutting through all the coverings, but taking care not to injure
the abdominal contents (intestines. ete.), which often lie close
up. A simlar incision is made backwards along the spine from
the last vib to the bony pelvis behind.  The abdominal covering
can then be drawn downwards, exposing all organs in the
natural position. The chest eavity is now opened by eutting
through the left ribs elose to their junction with the breast-
bone. This is easiest done by hitting the knife with a piece of
wood, care being taken not to injure the underlying organs with
the point of the knife. The diaphragm or septum between
the chest and abdomen is now severed close to the ribs and
these latter are drawn upwards and backwards, breaking them
at themwr connexion with the backbone.

By following this procedure all visible organs are exposed
in their natural position, and can be viewed collectively,

STAGE 3.—REMOVAL AXD EXAMINATION OF THE
UIRGANS,
The abdominal organs are removed in the following order :

The spleen will be found on the left side and attached to
the stomach, close to the diaphragin.  Fxamine its size, colour,
consistency and appearance when cut.

The gullet {esophagus) as it joins the stomach, coming
through the diapliragm, is seized with the left hand and
severed close in front of the hand, taking care not to allow
any of the stomach contents to escape. Without releasing
hold of the gullet, the stomach and intestines are now pulled
and dissected downwards towards the right-hand leg, all their
connexions with the trunk being severed without, if possible,
puncturing the intestines.

Very little eutting is necessary. and care should be taken
to leave the liver and kidneys within the body.

In all animals the alimentary tract is divided mto mouth,
gullet, stomach, small intestines and large intestines.  In all
species the last two named are each divided by anatomists into
three =ections, of which about twelve inches of the formuer is
known as the duodenmn. The portion following this up to
the junction of the ¢eenm is known as the jejunmn and ileum,
and the very last portion of the large gut is termed the
rectum. The portion lyving between the coenm and the
rectuin is the large intestine.
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In the horse, pig and dog the stomach is single, but in
the ruminants there are four divisions, of which the last only
15 a true digestive organ, the others being reservoirs used in
connexion with ruomination.  The third stomach ifrequently
attracts attention as the ecause of sickness, but it requires
much practice to distinguish between a normal organ, altered
only by the amount or character of food eaten within the last
twenty-four hours, and a genuinely diseazed organ. 1t is al-
ways a hard, firm body, closely packed with skin-like leaves,
between which the food passes into the fourth stomach for
digestion, and its lining not infrequently peels off when food
15 extracted from it, especially if the animal has been dead
for some tume.

The True Stomach and Duodenwm.—The contents should
be well examined for the presence of worms (many of which
are very small}, or other parasites ; for blood, stones. hair-balls,
ete. It is then washed in water, and the condition of the inner
lining or mucous membrane can be seen.  This s normally
of a delicate pink colour,

The Intestines.—The cwewm, or blind gut, which 15 a
pouch-like appendage about the middle of the length of the
imtestines, is similarly opened up, together with the last piece
of the small bowel (llenm). and the character of the contents
noted. It is also washed so as to reveal the condition of the
mueous membrane. The rectum, or last part of the bowel, is
similarly treated. (1T is this organ which is damaged by
malicious herd-boys thrasting sticks up the anus.) If one wishes
to be accurate, the whole bowel should be slit up, but as a
rule those parts mentioned show the most il|||rul'!:1ni changes.

The kidneys are next removed, and cut in two, and their
closely applied capsule or envelope stripped off. They are
washed and examined for white spots. or infarcis, and other
abnormalities,

The liver is next removed, eut into, and its gall-bladder
opened up to show its condition,  Size, colour and consistency
ol [hq- Oroin =;l||;.|||4| be noted. There ]t T _u':ll.l-illitillil‘l' i.]l
equines.  Too much attention is, as a rule, devoted to the
size of the gall-bladder which in nature varies according to
the work thrown upon it, being more distended when active
dizestion is not taking place, as in the case of an animal which
has been off feed for some days. The colour of the bile is
normally oreen in all grass-eating animals ; in flesh-feeders, as
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dogs and pigs, it is reddish. Grass-feeders also manifest red-
coloured bile when they are consuming their own flesh as in
long illness and wasting diseases.

The urinary bladder should be opened up and the con-
dition of the urine noted, together with that of the mner
lining of the organ. The uterus lies immediately above the
urinary bladder and should be opened to observe the state of
preenancy and the condition of the fartus and its envelopes,

Thoracie or Chest Cavity.—When opening the chest cavity
one should observe whether the lungs are adhering to the ribs,
whether there is a larce amount of fluid in the cavity or
whether the inner surfaces of the ribs are inflamed.

The left lung is removed by cutting its attachments, and
the wind-pipe, as it enters this organ, is slit up te observe
abnormalities.

The Lungs.—These should always be felt between the
fingers to prove the presence or absence of nodules or abscesses.
A ¢ondition known as emphysema may exist where the
feel is like that of erackling paper and bubbles or air are
seen under the cover of the lungs. Oedema is a condition
rather common in horse-sickness, FEast Coast fever and heart-
water, in which the ** veins ' running in the substance of
the lungs appear full of fluid and the wind-pipe and its branches
contain froth. 1f the emphysema or axdema be extensive, the
lungs appear to be too big for the chest cavity. In true
pneumonia the affected portion of the lung will sink 1 water
and when cut through has the consistency and appearance of a
piece of liver.

The Heart.—The heart or pericardial sac iz next incised,
and the presence of excessive fluid and the condition of the
lining is noted. The heart is removed by cutting the large
arteries and veins at its base. It is washed and carelully
examined, since it is the seat of many small but important
lesions. The presence of ** bruises 7 usually indicates a disease
of the blood-poisoning category.

The right lung is then removed as was the left. The
mouth, tongue, throat and wind-pipe are all observed by re-
moving the skin from under the neck and along the jaw and
by pulling and disseeting the wind-pipe downwards and towards
the mouth and removing them in fote from back to front.
This should always be done in a post-mortem examination, as
many changes may be found in these organs.



150

Lymphatic Glands.—The glands are examined and the
one lying in the tissue a little above and in front of the left
shoulder may be taken as a sample, but those which lie in the
mesentery or =" apron 7 which supports the bowels should also
be examined. They are cut and their condition noted.

Blood.—The blood is sometimes dark and tarry looking,
or 1t may be thin and watery. A note of its condition should
also be made.

If the above-menticned method of making a post-mortem
examination be accurately carried out it is possible always to
observe the usual abnormalities which oceur in diseases.

A Tull description on these lines ought to be sent when

submitting specimens for examination or when advice is
needed.



PART Il1I.

Miscellaneous.

ON THE USE OF SERA AND VACCINES IN THE
TREATMENT OR PREVENTION OF DISEASE.

Sera are prepared from the blood serum of animals strongly
mmmune to the disease against which it 1s utilised, and con-
tain an excess of ** anti 7 substances which are given to the
animal inoculated so enabling it for a transitory and variable
period to ward off or check the disease micrebe which attacks
while the anti-substances are still present.

The immunity conferred by anti-serum is passive, that is
to sav, the inoeulated animal takes no active part in its
production, and as such is meost variable in its intensity and
duration. Tt is in order to avoid this variability and to con-
vert the unsatisfactory passive into a more stable active im-
munity that in veterinary practice an injection of the virulent
microbe is sometimes given simultaneonsly with the anti-sernm.
This principle is employed in the active hmmunisation against
rinderpest, for example. Vaccines are prepaved from the
microbes themselves, which arve either killed or attenuated
ar are injected into a part of the body where the full disease-
producing powers cannot be exercised,

Attenuated or modified microbes are commonly utilised
for preventive vaccination, the degree of active immunity
conferred being in inverse ratio to the degree of attenunation.
This method iz employed in anthrax, bluetongue, pleuro-
pnemmonia, ete,, as well as in some human diseases,

With two such variable factors as virnlence of microbes
and individual susceptibility of anbmals, due to age, breed or
environment, it is often a matter of great difficulty to strike
the medinm that will immunise without killing or producing
100 severe a react E{]]'l_

Killed microbes are sometimes used for preventive vaceina-
tion, but in veterinary practice are chiefly employed as curative
substances. The explanation of their ntility is that the normal
protective agents of the bedy are stimulated by the dead
orcanisms to such a degree that they acquire the property of
attacking and destroving the living organisms causing the

disease.
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Sera and vaccines are invariably specific, that is to say,
should the disease be due to microbe ** A, a serum or a
vacene against any other microbe than “* A will be ineffi-
cacious. 5o intimate is their relationship that sometimes
different strains of the same microbe will be differently acted
upon by the anti-substances.

It will be apparent that very close and intimate research is
frequently necessary to determine the microbe concerned and
to prepare a smitable antidote, and universal success cannot be
anticipated for a long time. The use of sera and vaccines
requires special knowledge, and their employment ought not
to be regarded as a routine measure which is safe and certain
in the hands of everybody. Fach case should be weighed
individually by a veterinary officer, who alone is well versed
in the idiosynerasies of the substance employed.

The following general rules are given as guides to the
emplovient of sera and vaccines,

1. All syringes should be capable of being taken apart for
cleaning.

2. The accuracy of capacity and measurements marked
on the barrel or piston-rod should be tested, especially in small
syringes used for vaccine inoculations, where even a slight
errar may give rise to serious results.

3. Byringes should be sterilized immediatelv before use.
. ~ .

4. When large numbers of inoculations are bemg made,
the syringe should be sterilized several times during the
operation.  Fxtra sterile needles should alwavs be available
and repeatedly changed.

5. After ns=e, the svringe should be sterilized again and
dried before being put away, and the needles cleaned with the
wires provided i most ontfits.

6. When steribizing a syringe, take the instrument to
jrii'l';':-: and lay each part separately on a cloth or |r.1|:1 of cotton
wool at the bottom of a sancepan or dish containing sutlicient
cold water to cover them. Place on the stove or fire, boil for
at least five munutes, and then allow to cool. Pour off the
water and assemble the syringe, taking care not to touch the
inside of the barrel, the Eli:-'l“ll or the flni!H:-i of the needles,
After assembling, ascertain that the adjustinents of the syringe
are perfect, and that no leaks ocenr. This may be determined
as follows :  Back lp mmio the r-:j.'l‘!'l'u__-:{r h}' means of the |ii.h'l1‘|11
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some of the boilled water, and eject it once or twice. If after
sucking up the water the barrel of the syringe 1s not com-
pletely filled, the screw at the base of the piston needs tighten-
ing, but if the piston works too tightly the screw may be
shghtly loosened.

THE DISEASES OF ANIMALS ORDINANCE.

The following extracts from the Rules under the Diseases
of Animals Ordinance, together with scale of veterinary fees
and charges for laboratory products, are included for general
information :—

“ Rune 57. (3) Orders for the supply of laboratory pro-
ducts and pavment therefor shall be effected 1n manner fol-
lowing :—

(a) 1f the order be communicated by letier a money order
or cheque covering the cost of the supplies shall
accompany the letter,

(b) If the order be communicated by telegram, the sender
shall state therein how payment has been made, and
also the amount of such payment.

(e} Payment under the last preceding rule may be effected
in either of the following ways :—

(1) A deposit in either cash or cheque covering the
cost may be made at the offices of Senior
Commissioners, District Commissioners, Assis-
tant District Commissioners or the nearest Rail-
way Station Master.

(i) By money order or cheque forwarded by the first
available post after despatch of the order by
telegram :

Provided always that the Chiel Veterinary
Officer may exercise his discretion as to supply-
ing laboratory products before payvment has been
made as provided by these Rules if in his opinion
the health of the stock of other owners is
menaced and there are good reasons why pay-
ment has not been made as hereinbefore pro-
vided.

{d) When inoculation with laboratory produets is carried
out by a member of the veterinary stafl, the fees
must be paid in either cash, notes or cheque to the
officer concerned before commencing the operation.
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The fees payable for laboratory produets shall be as
preseribed in the Schedule annexed.

(G) No liability shall attach to the Govermment or any
officer thereof in respect of any loss or damage which may !e
sulfered as a result of any of the services or the use of any of
the products mentioned in Schedule A hereto.”

SCHEDULE A.
SCALE oF FEES.

Per head
T . . _ . =h. cts,
Testing  with  mallein  or tuberculin  (imported

animalg) - 10 00
Double inoculation against rinderpest, including

treatment with trypanblau (bovine) when neges-

sary, and branding A M. | 2 50
Double inoculation against rinderpest of unweaned

calves, including treatinent with trypanblau

(bovine), when necessary, without branding ... 1 00
Testing immunity to rinderpest and branding
AM L 1 00
Testing immunity to bovine plenvo-pnemnonia and
branding ** M.P."" with a nmuoeral ... 200
Dhpping—
Cattles, horses and mules ... 0 10
Calves, sheep and goats ... i 0 03

Testing immunity to Fast Coast fever and I;udm'lm-r
B A 10 00
Fast Coast fever inoculation—
Minimum fee for the inceulation of a herd (any
nunber from 1 up to 30 head), including the
prelimimary redwater and anaplasmosis vac-
cination e 400 00
[oast Coast fever mnoculation for all animals in
excess of 50 head, meloding the preliminary
J'{"d\"l.':ﬂl"l' l,:i“il ."I”.'III'HHHHIHi:i "I.':l{'i';l'l.i”.-iilltflﬁ i, ::-' {]n

(uarantine Fees,
Fer heod,
jer 1I|rll{.

Sh, ets,

Horses, mules and donkeys, without food, not ex-
ceeding 2 00
Horses, mules and donkeys, with food, not exceeding 3 00

Cattle, without food, not exceeding ... 1 50



Per bhead
per day,
Sh.,  cts.

Cattle, with food, not exceeding 2 00
Sheep and goats, not exceeding 0 50
Pigs, not exceeding ... 0 75
A.—Dogs not exceeding Sh. 1/25 per day—
I. Wire-haired terriers, sealvhams, ete. ... 0 75
2. Pointers, bull terriers, airvedales, ete. 1 00
3. Great Danes, borzois, ete. 1 25
B.—DBitch with litter of pups, not exceeding Sh. 1/50
per dayv—
1. Wire-haired terriers, sealvhams, ete. 1 00
2. Dointers, bull terriers, awredales, ete. ... 1. 25
3. Great Danes, borzois, ete. 1 &0
(Note.—After puppies ave weaned the fees
charced for them will be those shown under
Seale A 1))

C.—Cats, not exceeding 0 75
D.—Cat with kittens, not exceeding ... 1 00
(Note.—After kittens are weaned the fees

charged for them will be those shown under
Scale C.)
Laboratory Products.
Price.
Sh. cts.
Anti-rinderpest serum, per 30 c.c. (bottles of 250 c.c.
each) 2 00
Anthrax vaceine (double), per dose (ampoules of
10 ¢.c., 20 c.c. and 40 e.c.) ... 0 30
Bluetongue vaccine, per dose (ampoules of 10 c.c.,
20 ¢.c. and 40 c.c.) ... 005
Colon bacillosis vaceine, per dose (bottles of 1 and 2
doses ecach) ) Y
Quarter evil (blackquarter) vaceine, per dose ... 0 20
Redwater and anaplasmosis vaccine, per dose 1 00
Sterile trypanblan (canine), per dose (tubes of 1 dose
eacly) 1 O
Sterile trypanblau (bovine), per dose (tubes of 1 dose
each) 2 00
Wireworm remedy, per tin of 100 doses ... 1 00

Dosing spoons for wireworm remedy, per set of 5 ... T A0
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Price,
) Sh. cts.
Dosing spoons, each ... 1 50
Daosing bowls, each 1 00
Sheep pox vaccine, per dose ... 0 05
Inoculating needles for sheep pox vaccine, each 1 25
Vacemating instruments for fowl pox vaccine 2 B0
Fowl typhoid vaccine (Kikuyu fowl disease), per
dose (minimum charge for consignment, Sh, 2) 0 10
Fowl tyvphoid, vaccination of birds at laboratory, in-
cluding keep per bird (minimum charge per
consiecnment, Sh. 3) 1 00

(Quantities usually made up in bottles or ampoules.

Pleuro-pneumonia, contagious abortion, fowl pox, para-
typhoid, and ulcerative lymphangitis vaccines are, at present,
issued free of charge.

Anti-rinderpest serum shall be exchangeable free of charge
only after a period of twelve months and before a period of
eighteen months has elapsed from the date of its manufacture
as indicated on the container in which it is supplied. No other
laboratory products are exchanged on account of age.

APPENDIX.

Native Names of Acute Diseases Affecting Cattle.
We are indebted to many administrative officers and
others for the list of appended synonvms emploved by the
various native tribes throughout the country.

We would, however, warn stockowners not to place too
much reliability on the native’s diagnosis, and in all cases to
confirin this before accepting it as correct.

FFrom our own experience, a number of natives, particu-
larly those of the pastoral tribes, are very quick to distinguish
a few well-known diseases, but when svinptoms or post-
mortem lesions of these deviate in any degree from normal
the native is at once puzzled, and may with much assumed
confidence zive the name of an entirely different condition.

Nevertheless, the following list i1s included in this pam-
phlet, in the hope that it may be of some use to those who are
wont to place reliance on native opinion in the matter,
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