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MARrTIN BURRY

Minister of Agriculture

urable

! SIR | have the honour to submit to you a Bullet on imtestinal porasit I
|
| poultry by Dr. A. B. Wickware, of the Biologieal Laboratory, Otta
|
For a number of years this Branch has endeavoured to study the disorders affeet
g poultry with a view of assisting poultry raisers I'he inercased demand in this

connection supplemented by the request of Mr. J. H. Grisdale, Director of Dominion

Faperimental Farms, has resulted in your permission to specially detail Dr. A. B

Wickware to this work with a view of safeguarding this valuable industry from the

severe losses caused by parasites, infections diseases, et

The actual money loss each year from preventable causes is at least ten per cent
of the yearly production of the poultry industry As the yearly production is in the
neighbourhood of fifty millio f dollars, an inereased effort toward the prevention of

this loss s justifiable
I therefore request that this be printed as Bulletin No. 25.
I have the honour to be, sir,

Your obedient servant,

F. TORRANCE,

Veterinary Director (eneral.

11892—14
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INTESTINAL WORMS IN POULTRY

It is only within comparatively recent years th try d a ttracted
more than passing notice. This was unfortunately due e fact it poultry culture
.’.nl only been considered subsidiary feature of nmixe y sually ffording
pi-money t he farmer's wit During the last d 1eatio mpaign
nstituted by the Departments of Agriculture, both Fe I Provinei 18 led
t) considerable enlightenment, and now no feature of fax I 1ndivida 1t
prise 18 receiving more caref tudv than the rearing ot i1t t f
purposes and egg produet
Many d var ‘ | 1 ( t
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( t nfestat t ]
[ntestinal 1 1 Livided « S
1. T'ape ( |
Round W itod
Leaf-like Wort | re tod
In order of importa rasite ul I fowl
frequer I invasion | der the tap ) SOTY { vd !
h the microsconi | | i g mpt 1 t !
| known methods of prevent | treatment
DescripTioN OF TAPEWORMS
The Tapeworm or Cestod though varying in length a it} ther
uniform in shape, being an elongated, flat, ribbon-shaped worm tapering from
nterior extremity or head to the posterior end It has frequent n deseribed
funnel-shaped, but this appellati pears more appropriate whe ing ot e
scparate proglottis or segment
Thege worms vary in length from 50 of an inch (5mm.) quite capable of I
seen without a miscroscope to those four to five inches (130 mm
discernible with the naked ey« ['he smaller forms are found in t lnodenun
| st portion of the small intestine, while the larger worms usually frequent tl l¢
o! ov lower end of the small bowel. Fach worm consists of a head and Seol
| and a number of segments which enlarge as they converge towards the posterior
{ extremity. The head is usually armed with a formidable set of hooks together wit
four suckers the latter in some speeies being surmounted by limited numl
r hooklet It is by means of this armament that the worn e to a
firmly to the mucous membrane or lining of the intestine and in many instane
fortify itself as to stubbornly resist medicinal efforts at removal. TIn colour it whit
I CTe te and can readily be distinguished from the darker surround

[ire HISTORY OF A TAPEWORM

The life history of numerous tapeworms found in man and certain of the lower

animals has been fully worked out, and from present knowledge it is probable that
{ the tapeworms of chickens follow a similar course of development



i 1 ther mea o P hers n owit t) { ]
in the drinking water or directly from the dropping VoIt rot! al \
are spoken of as secondm st ['he tapeworm do ( levelop it
riginal mature type found in the fowl, but the eggs, afte 1z the st
the secondarvy host are ted upon by the digestive 1 t hell d Ived
and the young forms or embryos set free I'hese you I then burr ugh
the stomach or intestinal wall to pass into a resting stage (Cysticercoid, see Plate 11, !
Fig. 1) in me organ or t 14 ( < the liver or muscles of tl ermedia J
I the event of this host ng a sther i t, it in turn is take f I
fowl. On reaching the stoma the head of tl VOl nn extruded fre (
11 bladder-like sac which ruptures, d attache self to the inner lini
e, 't 1 MImenc { deve | Afte I't ! r the matu i
ed 1 ¢
I'he rest | t SIa dd ( t
( ed t bladd t \ m
| v | | d t mat N
|
|
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g |
) |
I'a) rn 1 te ¢ developed n I led ti ‘
ppings either separate tained nr en d s ent I'he latter | i
the ov ¢ ripe, becor | 1 1r the bod f the rm which, as ) ‘
musly stated 1 ed « relv of numerous segme : d together Nearly !
every tape rm requires an termediate host for develom t, or in other rds
must complete part of its life, while developing from the cgg, in some other animaul
body such a nails, eartl ms, et I'he complete 1if istory of the majority «
topeworms in poultr mperfeetly understood ow to the small amount of time
previously de ited to this research R« ntl however, this ;1"-]-|‘\ has been recei
ing considerable attentior 1l when studies are completed will undoubtedly tend t
remove mai vhstaele n tl v of prevention |
During recent investigations into the life histories of certai species of t .
rms, 1t 18 been found possible to transmit and infeet other fowls through t
feeding of flies and earthworms which had previously been allowed to come in contact
ith contaminated droy [t has been proven that in definite stages of the
life eycle are passed termediate hosts It can roughly be understood from {
the foregoing how an er chain is established in the life evele of these para ite 1
and how readily infection of other fowls takes place when brought into contact witl
diseased birds, or placed in quarters and rm mtaminated with droppings contai }
ripe eg

I'locks of fowls infected with tapeworms may show general infection, or a few
birds only may be found presenting an abnormal appearance. The disorder does not
confine itself to any particular breed, although improper sclection of fowls for breed-

ing purposes probably renders them more suseeptible or liable to infection.

The first symptom noticed in cases of moderate infection is a ravenous appetite

accompanied by an excessive desire for water. Where the infection is heavy, however,

food may be entirely refused by one or a larg

number of fowls, There is general




thriftiness of the birds, reduction in the egg yvield d radual wastin way of
he flesh until the affected individuals become weak and emaciated \ ‘ |
hite diarrhoea may be present but not always a constant symptom, and in tl
which are voided more frequently than usua f examined carefully,
be f | ripe segments ready rther de ol | )
aemic or bloodless; their combs and wattle hanging from th rdinary bright
ar almost complete white or faint pink. In fow Legl }
comb 18 sometimes noticeable, similar to th bsi lur e p | of m
g I'he feathers a present a change from the norn i een t iry | '
ppearance with more or less shedding.  The birds mope around with drooped wing
eparate themselves from the remainder of the tlock, and may linger in t}
definite period, or in many d Frequently, the e 1
re, lameness mayv be observed, and ert nstances n part ! I
¢ f the legs i pre
A few outbreaks have been observed where the fowls retained thiriity appea
ce in spite of the presence of tl mall roscopic parasit h 1 Plate I,
D. On opening several of these birds, the large amount of fat throughout
lominal or bowel cavity made one skeptical to the find
n slitting open the intestine, however, 1 rked inflammation f t rst du
al portion was observed, and in one instance a large uleeratio h lm:s
sulted in perforation of the bowel. On microscopie examination, miniature tap
orms were found in large numbers, thu cecounting for tl hoe d ral
tlessness noted
I'hese in general are the symptoms o dication I parasit nvasions, but
pearances ars metimes very deeeiy ind n ptor roup iptom n
¢ outlined wh ire absolutely characteristic of the wee of intestinal wor
! ( \!H]wfrnm presel l may be very sugeestivi but uspicion must ( ¢ :'Hi
ding mature worms in the lumen or interic I the mmtestine or s 118 In
[roppings. The worms can best be demonstrated | itting open the bowel wm
ater placed in a small pan or dish and carefully washing out the contents,
e parasites can b observed adheri
A few orgume diseases, such as 11 mptoms, and «
can only tell the difference between the fowls, carefu
examining each organ and slitting observatio In acut
es of tuberculosis, the liver and ( ots varyving in s
m a pin-head to a pea, while in ch tuberel be tfound
large as beans, I'hese ehange ire not present i tapeworm festations, t bowel
lv showing an alteration
Descrirtion oF Rousnp Worym
Unlike tapeworms, which have no eparate sex, both male and f ale organ
reproduction being combined in each individual worm, Round Worms oceur as male
end female parasites. The female, although larger, has the same appearance as the
male (see Plate I, figs A and B). These worms vary in length from % of an inch

(Imm.) to about three inches (75mm.). They are round or eylindrical in shape,
tapering at both ends, and throughout life retain the same characteristic appearance.
no portion of the body becoming detached as in tapeworms. Reproduction takes plad
lowever, as in the latter by the development of embryos or yo

passed in the droppings. The life histories of Round Worms are also wrapped in
considerable obscurity, but as regards practical knowledge, the fact that cohabitation
of normal and affected fowls and inadequate disposal of dead birds and droppings
serve to propogate these disorders, is sufficient for suceessfully dealing with outbre

mg worms trom og
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YAMPToMs oF IRotxp Worsm INFESTATION

Ihe clinical appearanecs mentioned in regard to fowls affected with tapeworms
s good with relerence to birds infested with Rlound Worms. Depending upon the
degree of infection, one may find variations from fowls in apparently perfect health
and suftering no inconvenience to those showing the geaeral characteristies of infesta
tions with tapeworms. It therefore appears unuccessary to supplement what has
already been written, as in well marked cases the symptoms are almost identical. It
19 ot 80 easy, however, to deteet the presence of Round Worms ow g to the fact that
eggs of microscopie size are the only portions of Round Worms voided with the

droppings. Occasionally, a mature parasite may be passed, but this is not so constant

-

as the elimination of ripe segments from tapeworms, and may be termed the
and not the rule.

It may, therefore, be taken as ral finding that fo harbo

mall numbers of tapeworms usually show some deviation from the

Round Worms may be present in large numbers without producing unt

Deatl many cases may result from mechanieal obstruction of ti
to the presence of a large mass of Round Worms, but it is not the |
vith which one has to deal As stated in the preface, general unthy
unproductiveness are the changi vrought, and it is pr bable that the llnp..uw] healtl
of the fowls is due, not so much to the actual presence of intestinal parasite \
the poisons which the prod n  the ntestine I'hese (mi»uip (toxing) may
t "' i t! rl 1 A N | L I‘h 1 t“{
l REMATODES
1
re leaf-like worms inhabiting the gullet (vesophag l
ese parasites have been deseribed as present in fowls, bu
irs to follow their invasions, it wmdvisable to enter int
pe of worm. While infestations may, and probably do oceur
1 rasite of this elass has been recorded in fowls coming under
ur chser
PREVENTION AND TREATMENT.
As heretofore stated, all breeds of fowls are susceptible t foetion, =on

1 greater degree due to lack of virility from imiprope
Freeders. 1t is therefore ess

mdoubted]y

ial that birds showing marked vigour and perf typ
development be used as breeders. By proper methods of selection train of fowl
with a high degree of resistance mav be bred which will prove more or less refractory

to invasions wi

intestinal worms. It must not be inferred, however, that by tl
rmeans alone can infection be prevented, but as a starting basis for establishing b
immunity to numerous disorders, perfect physical development and constitutional
vigour offer the prime requisites.

In dealing with Tapeworm and Round Worm infestations two methods of pro
cedure are presented for consideration: Prevention and Treatment I'o be heneficial
both must be assiduously applied so interdependent are they and so worthless when on
i adopted to the utter exclusion of the other. Preventive mceasures are more the
half the battle and must be diligently carried out if lasting benefits are to acerue. As
a first measure, the flock must be carefully examined and all birds showing suspicious
symptoms isolated from the others. The isolated fowls together with the remainder
of the flock should then be treated with the chosen medicinal preparation. Tt is
advisable to keep them closed in the quarters during treatment where proper disinfec-
tion of the droppings may be carried out
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Providing fresh runs are available, it is advisable to place the treated birds in
new surroundings. This is practicable in rural districts and should be carried out
where possible, but in regard to the average city breeder, the allotted ground for fowls
is ordinarily very small and must be used throughout the entire year

The runs should be ploughed or thoroughly spaded and saturated with a strong
golution of unslaked or quick lime to which may be added a 5 per cent solution of
good disinfectant. A lime solution may be made by adding 50 pounds of stone lime
to the barrel of water, and should be applied full strength with a spray pump, brusl
«r old broom to all parts of the quarters and runs occupied by the fowls. The floors
should then be covered with a thin layer of coarse sand and air-slaked lime in the
proportion of one part lime to ten parts sand. The ground should also be covered with
vir-slaked lime as drying usually destroys the eggs which are still present. During
the course of treatment, the utensils should be cleansed every day to prevent reinf

tion, and the droppings either burned or disinfeeted. In regard to the dropp

o ppings, t
urest method of destroying the ova is by burning, and this is advoecated wherey
31hl¢
MEDICINAL T'REATMENT
\ 11 ar 4 .ml ]. t 1 1 cated 1 :\}“,,‘ 1
worms and while some of these are fairly benefic 1€ tterls P i
some months investigations have been under way for determining the relativ f
most of the drugs recommended as specifies for tapeworms, but unfortunately tl
n our hands have not been as gratifying as was anticipated
In order to meet the popular demand, a treatment must not only be effective bu
must also be practicable, and many of the drugs advocated are t easily procurab
nd even when available, a number of these remedies apparently lose strength if kept
‘or any length of time.
One remedy usually in every | schold, which thus far has
turpentine in doses of one to two t ispoonsful for each fowl
There are two methods of administering turpentine d thes> ar
11 Probably the best method of giving turpentine is by plac o lireetly 1
the crop by means of a small piece of hollow rubber tubing. This method

dministration is, in reality, very simple, although at first glance apparent

difficult. The affected fowl is held by an assistant while the operator g
the head firmly with his left hand, pulling the neck of the bird out straight
that the top of the head will be in line with the neck. The tube is being t

ed, gently passed into the mouth and gradually
the erop. After a few attempts the operation is easily performed.

worked down the g

pentine may then be passed through the tube by employing a small medie
dropper. The rubber tubing which should be about one-quarter of an inch

diameter can be procured together with the medicine dropper at any drug st

Second: The drug may also be given by using the medicine dropper alone or by employ-
ng a teaspoon. The only drawback to placing turpentine directly in the
mouth is the extreme irritant effect which is followed by very alarming
toms. Frequently the treated birds will shake their heads, manifest a sh
ng of breath and throw themselves violently around for a few minutes

soon passes off and the fowls assume a normal appearance. The irritating
effect may be considerably lessened by mixing the turpentine with an equa
amount of olive oil and this mixture is recommended when administration is
made with a teaspoon or medicine dropper. It should be thoroughly shaken
before using. A certain amount will probably be lost should the bird struggle

1

during treatment. The principle feature is to be assured that each fowl




receives a full dose and if carvefully handled very little difficulty should be
experienced.  One thi must always be borne in mind, however, and this is
a possibility of some of the turpentine entering the wind-pipe if given during

a violent struggle or if administered too quickly

Onee again: Take time and allow the birds to swallow naturally and the trouble wi
he slight.
In the case of Leghorns and other fowls where the wills are particularly

rge and apt to become covered with turpentine, they should be washed

arm water immediately after treatment I'his is unneecessary if oil is als

sed. | 3

Before administering the turpentine the fowls should be fasted for twenty-four
irs, during which period a dose of Epsom salts should be given to help elean out tl
bowels. The salts may be dissolved in warm water, allowing one tea poouful for ea
rd, and mixed with sufficient mash to take up the full amount. The mash should
hen be given to the fowls, being evenly distributed in order that each bird will receiy
1 full dose. The proper way is to start fasting the fi n the morning a in tl
vening administer the salt I'he following morning the turpentine should bhe give
ind in three or four hours this should be followed with another laxative dose of
iven in a mash as previously descril
IFrom present knowledge the danger from infection is slight during the winter
months, and although the majority of fowls harbour a certain number of mature par:
tes, many apparently regain their full v r. This is probably due to the fact that
ntermediate hosts such as flies, snails, ete., do not flourish during the winter montl

and constant reinfeetion is impossible with the young embryo forms. This is a ver
nportant feature as it enables the poultry man to subject his flock to a couple of treat t,

ments prior to introducing the wls into winter rters. Undoubtedly, howeve
sses from these parasites do o r throughout the months and the egg yield
1 1 1 1 that oinid ¢
appreciably lessened from the faet the worms produce a constant irritation and
absorb a great part of the nourishment taken by the fowl. With the advent of warm
ather untreated fowls harbouring rms are able to again infect the runs, ete., with

consequent injurious results to the young chicks. Throughout the year and particularly

during the summer it is beneficial to give a dose of Epsom salts at least once a montl
nd this is advocated as a gener measure to any breede r expe riencing trouble
['he periodic dosing of fowls witl mild laxative stimulates all the digestive
organs, removes poisonous products from the bowels and invigorates the birds thus
ding them in throwing off some of the mature worms
Other remedies have been advocated for the treatment of worms, and may be briefly
‘1~:I:m'v1 although personaliy not recon

mended at the present time for general use

Powdered Pomegranate Root Bark in doses of 13 grains for each fowl.
Powdered Areca Nut in doses of 20 to 3
Thymol in one grain doses, ®
Tobaceo decoction made by boiling a port of a plug hewing

tobacco stems in water may be used

Sa doses.

The first four remedies are employed in the treatment of tapeworms while Santonin
used when dealing with round worms.

ntonin in one grain

Turpentine, however, is used in both the treatment of tapeworms and round worms

ond is thercfore recommended for general use.

Tapeworms are frequently very resistant to treatment owing to their method of
invaginating or burying the head in the intestinal wall. As a result of their complex
nature, redevelopment takes place from the head, and unless one succeeds in removing

this, the results are apt to be disappointing.

[t is advisable to subject the flock to at least two treatments with

an interval
Petween the first and second of possibly three weeks. This more completely ensures




the removal of any worms which may have developed subsequent to the first treat-
ment and prevents contamination of fresh runs and quarters if such are available for
use. During treatment the floors should be covered with sand nine parts and air-slak.

¥ 1

lime one part to destroy any eggs which may remain after removal of the droppings
Special stress has been laid upon the Tapeworms and Round Worms found i

the intestinal portion of the alimentary canal, due to the ravages caused by tl

parasites. Other species of Round Worms occur in the first portions of the digestive

tube as well as in the gizzard, but as they are not common, no further mention
them will be made at the present time.

In outlining any mode of treatment or method of prevention for the erad cation

of various disorders, it must be borne in mind that filth is the most potent factor

predisposing flocks to disease. It is therefore essential, and is recommended as a first

measure, that modern quarters be provided where the breeding and rearing of f
13 to be undertaken. Plans and specifications for different designs of poultry ho
can be secured by applying to the Poultry Division, Central Experimental Far
Ottawa, Ont., and by erecting one of these houses equipped with dropping boards, and
all facilities for feeding, ete., the attendant labour of keeping the fowls

in the hoest
anitary surroundings will be reduced to a minimum. As
advisable that flocks, even when in apparent |
every two years and the old yards ploughed
Such a procedure is particularly serviceable in re

a further precaution it is

ilth, be moved to fresh runs at least

wn to rape or other green crop

‘]";i‘zz.} the ;;1'<rllllll |11|l.:1\‘v\11\!““ Lo
the 4||'\v1w!»m~H' ot parasites

[NSTRUCTIONS FOR SENDING MATERIAL,

Where it 1s desired to determine the nature of any condition ecausing losses
among fowl, an examination will be undertaken at the Biological Laboratory, Experi
mental Farm, Ottawa, Ont., providing suitable material is supplied. If possible, tw:
live but affected birds should be forwarded by express in order that a thorough autopsy
may be made. It is not necessary to prepay the express. When autopsies are made
by the owner, the diseased tissues may be sent by mail if properly packed and pre-
served. ‘l'issues may be preserved in pure alcohol or a solution of one part of formal-
dehyde to nine parts of water. After an examination has been made, suggestions will
be forwarded for the prevention of further losses.

Information concerning the losses which have been experienced should be sent
with the material in order that it may be properly identified, together with details of
symptoms, ete. The name and address of the sender should be written plainly so that
the reports of the examination may be forwarded with the least possible delay.

Specimens sent by express or mail should be addressed to the

BioroGicar, LABORATORY,

Experimental Farm, Ottawa, Ont.
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Figs.:

A - B. Round Worms (Heterakis perspicillum) from small intestines Male and
Female. Natural size.

a -b. Round Worms (Heterakis papillosa) from caeca or blind gut. Male and Female
Natural size

C. Tapeworm (Drepanidotaenia infundibuliformis) from small intestine Natural
size

D. Tapeworm (Davainea proglottina) from first portion of the small intesting
Microscopic in size but magnified 200 diameter

E - F. Hooks from heads of tapeworms. Magnified 200 diameter

G. Segments from tapeworm C. Magnified % diameters showing posterior segment
filled with eggs

H. Head of microscopic tapeworm D. Magnified to show hooks and spines on sucker

[. Egg of tapeworm. Magnified 200 diameters

J. (Original)

Egg of Round Worm. Magnified 200 diameters







PLATE 11
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Showing tapeworms (Drepanidotaenia infundibuliformis) adhering to bowel when

slit open. (Original).






Figs
A. Young or embryo form (Cysticercoid) of tapeworm. Magnified 20 diameters

Diagrammatic section of Iig. A showing head invaginated in small bladder-like
cyst
ggs

Enlarged segments of tapeworm showing posterior segment filled with ripe eg

cgg. (Original)

Young or embryo form of Round Worm ready to hatch from




