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ON TFZ VALUE OF COLLOIDAL IODINE (CFAIDLiR) IN THE

CONTEOL OF COCCIDICSIS3 IM POULTRY AND EABBITS
Introduction

Coccicdiogis of poultry and rabbits is a serious

disease, resulting in a high percent of mortality,
esnecially in chicks from threce to ten weeks of ase (1)
and in rabbits at weaning age of about eight weeks (2).
It is caused by a protozoan parasite of the order Cocecid-
iida which invades the 1lining of the digestive tract and
the gall ducts of the liver, and 1s cosmopolitan in dis-
tribution.,

The coccidia of poultry are described as a single
species, Eimeria avium. There are, however, probably

—_— .
three or four races if not distinct species, at least two
of which are pathormenic. One of these is parasitic in the
caeca and 1is parbticularly pathoeeniec to young chicks,
another and smaller race or species 1s parasitic in the
small intestine, esvecially in the dvodenum and is partic-
ularly pathocenic to birds of about the broiler age to
adnlts and causes symptoms simulating those described for
"range pnaralysis". Likewise in the case of coccicdia of

tisAos, 1is described.

rabbits, only one species, Eimeria

.
i 0]

(1) Charles, T. B. and Knandal, He. C. = Rearing Chicks in
Confinement, Bul. 218,
Pennsylvania Exp. Sta.

(2) lieel, Ie We - Extracts from Bul. 496, U.S.D.A., Am. Poul.
Advocate, Jan. 1920, p. 128,



There are, however, at least two races if not distinct
species, one producine a larce oocyst (25.2 x 21.6 microns)
and a srmaller (12 x 12 microns) one.

The coccidia belongs to the class Snorozoa and in
cormon with other sporozoa there are three distinct cvelesg
or divisions to the life history, the schizont or &soirwol
cycle, the gametont or sexual cyele and the sporont cycle,

The sporont cycle, the result of sexual reproduction,
is apnarently the most important division from the stand-
point of control since the products of this cycle afford the
means of transfer from host to host. These products are
called oocysts and are excreted with the dropvings from the
infected animals in large nurbers. The freshly voided
oB8cysts as seen under the microscone show a rounding off of
the cytovlasm with a clear hyaline avnearance to the rest
of the cyst. In this stase the odcysts are non-infective,
they must underpgo a period of incubation before beconing
infective. The lenath of the incubation period is generally
three to four days but may vary, depending on conditions
present. The factors influencing the time of incubastion are
the degree of moisture present, the temperatuvre and the
extent of aeration, the presence of available oxygen being
a necessary condition to insure incubation., The incubation
period is therefore directly rroportional to the amount of
putr-factive material present which vuses up oxysens The

o06cysts when fully incubated contain four sporocysts each



containine two sporozoites and is the infective stage.
When talzen into the body of the aninal the srorozoites

are liherated and enter the enithelial cells of the

linineg of the intestine and develop at the expense of

the cells rmivin® rise to nuwuerous small ci~er-shaped
bodies known as merozoites. The liberation of the mero-
zoites comnletes the schiizont cycle., The liberated riero-
zoites enter other neirhboring cells and repeat the cycle.

The =337k or schizont cycle takes place becinning
with the egtablishment of the sporozoites in the cells
linins the intestine, How lons this cycle may continue
and how often the development of merozoites may result is
not definit=2ly known. The completion of éach schizont
cvcle may be very ranid however, Youns chicks fed incu-
bated oXcvsts have died within twentv-four hours with
acute coccidiosis and newly formed o8cvsts recovered fron
the intestinese.

Eventnally the gareton®t or sexual cycle occurs. In
this cycle there develop the male elements within certain
cells and the female elewents within other enithelial
cells. The frmale alement ig eas-shaned and constitutes
the o6cvst. When fértilﬁzed bv the union of the male
element with the nucleus of the ofcvst the obecvysts are

freed from the epithelial cells and are discharsed with

the dropnincs (3).

(3) After Brumnt.
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Life History of the Gemus Eimeria (3).
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The degree of infestation is directly pronortional
to the number of o8cysts inrested by the animal. Each
o8cyst carries but eicht bodies capable .of directly
gettine vp a parasitic conditicn and beins somewhat
limited in regcard to locomotion the area parasitized by
one incubated o8cyst is very minute. The area of infect-
jion resultine from the incestion of one obcvst being about
the gsize of a small pin head.

The onlv manner in which this disease may be contracted
is by inrestion of jncubated odbcysts; the princinle source
being food or water contaminated with mratorial carrying the
o6cvsts. Flies and earthworms mav also harbor olcysts and
be eatrn hy fowls. Some investigators claim to have infected
chiclts with coccidiosis from eges shells imrodiataly followine
hatching and vhile verv probable my experiments in this rezard
did not m:et with snuccess.

A chick sufferina from coccidiosis mav show little or
no swvmptors of disease, death resultin~a from no apparent
cause, In the majority of cases there is evidence of blood
in the dronninrs which mav vary from a slicht tinge to that
of clcar blood. The chick apnears listless, studip and
sleepye. However, the appetite often rerainsg ~ood to the
last, The wincg may droop and annear partlyvy anread and in
the lattor stares the bird becores naral-zed. In the chronic
typne, found in birds from the broiler ara to adults, the

o

gsymptomg are even rmore obscure, Oftn the disease is not



diacnosed or suspected as the cause of the sl ow death
that accorpanies this tvne of coccldiosis. In this type
of raragi tic infestation the maln sympntors are those
similating "ranve maralvsis"., Therse may be a seneral
unthriftiness aceomvanied with diarrhea, paleness of corb
and wattles. The apnetite may become ravenous (4).

Upon autonsv of the wvoung dcick the caeca or blind
pouches are naally mlarced vith thickened walls, often
digscolored. Areas of necrotic tissue are evident associ-
ated with distinct inflammatory chanres. DIvidence of the
parasite mav be found in but one or both of the caeca. The
caecal contents may be reddish 1in clor and firm in con-
gistencr, the 1linina beinae swollen and spotted showing small
hemorrhactes. These may be found in some cases on the outer
wall of the intestine anterior bto the caeca., In the liver
the lngions are scen as round vellowish cilrcimscribed areas
resamhling smal 1 spectse A mount from these areas or from
the conktents of the caeca under the microscone shows numerous
oBewsgts of the narasite,

In older birds the caeca are seldom involved, the arca
attacked being the duodenum. In heavy infestations distinct
inflammatory changes are seen in the linina of tiis areca
accompanied by a thickenina of the wall. The inflamuatory
(4) Graham, Robert and Tunnicliff, E. A. = Coccidiosis of

Poultry, Cir. Bul.
No. 288, U. of I11.



chaneces are not s:ecific In diarnosine the disease but

nicrosconic mounta made fran the contents of the intestine

will show larse nurbers of the caunsative azent (4).

Coceidiosis in rabbits is similer in 1ts mode of

attack. Youns rabbits mar dhow no evidence of being dis-

eagsed and die suddenly. Arain a youns rabbit may anpear

unthrifty, having a ruffled coat, its eyes may annear olassy, it

LAY e a _roLirint 7 ldomein f1iving the anirel a pot-bellied

appearance. The anretite 1s usually ravenous, often the dis-

ease is accompanied by a diarrhea, death follows finally,

occassionally with convulsions (2).

At avtorsy rabbits dying from coccidiosis show necrotic

areas in the wall of the digestive tract that are surrounded

by irflarmed arcas. The liver shows the sare characteristics

as forrd in birds (2).

Lichtly infected rabbits are geunerally stunted in growth

and are slow in reachinr maturity (2).

Cocecidiosis 1s a decidedly economic disease of both

poultry and rabbits. I{ i5 & Cui. Uil vc:uivi.Ccoyin heavily

infeeted flocls, to lose from twenty-five to fiftv nercent of

all birde, in exceptionzlly heavy outbreaks losing the whole

number (4). LiVewise in rabbits kept uncder insanitary con-

(4) Graham, Robert and Tunnicliff, E. A. - Coceiliosis of

Poultry, Cir. Bul.
No. 268, U. of Ill.

":G‘el\" Mo ‘No - EXtPaCtS from B”.lc Ag6, U.S.D.A.’ Anme. POUl.

Advocate, Jan. 1220, p. 120,



ditiong as hish as seven out of nine younes rabbits are
lost.,.

Coccidiosis in its ravages is aided materially by
poor sanitatione. Poorly drained rins and filthy ocuarters
favor the growth of the parasite. In rainy weather, owing
to the presence of moisture and warmth, the development of
the parasite in its incubatin~ neriod is hasteoned brincing
abont a more complete or extensive infestation (4). An
absorbsnt litter used on the floor of the qguarters will tend
to shorton the time nacessary for incubation., Excessive
orcanic matter presont may be a factor inhibitine the growth
durine this period. The products of decay tend to retard
the develnent within the odbcvst.

Owine to the locatim of the »narasite beine imbedded as
it is in the mucosa and sometimes the subrucosa of the
intestiney there is little or nothing that can be done in
regard to medicinal treatiient at least by oral administratim.
Eence the limiting of the infestatidl rmust depend larcsly on
sanitary measures and the periodic destruction of the olcysts
in the animals' quarters, Célloidal iodine (Chandler), how-
ever, anvears to he the only acdent which accomplishes the
destruction of the ofevsts, Hence in the experiments here
reported col]oidal'iodine (Chandler) was vsed for this purpose.
(4) Graham, Robert and Tunnicliff, E. A. - Coccidiosis of

Poultry, Cir. Bul.
No. 2R3, U. of Ill.



Errerimental Data

The purpose of the following exoeriments is to

determiine the sources of infection.

Thirty chicks were fed framiented exs shell taren
from various travs in a larce hatchery for four weelrs but
failed to develon coccidiosise.e Care was exercised to pichk

ego shells that were sweared with feces.
Lxperiment o. 2.

mnces fror a bird showine coccidiosis v~ collected.
T.ore were al lowed to remain stading over night evnosed to
air at room temperature and then smeared on several ed7s,
The emog were kent at room temmeratnre for twenty-four hours
and then placed in an incubator at 103°F. After soveral
days in the incubator the ecss were removed and placed in a
moist chamber to avoid further dryinm. The fcc7l ppterial
wasg scranad from the ezaos and fed t» a group of chicls,
Theage chicks did not developn coccidiosis.

Another portion of the f:271l material used above was
placed in a moist chamber and allowed to remain at room
temneratnure for forty-eicht hours to incvubate the obcvsts.
Ezgs were then smeared with thid s material and placed in the
incubator. After several days threce newly hatched chicks
were fed thisg material but failed to become infested with

N
t

cocciiiosis.
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Some of the material vsed in the previous section of
this expr»iment was taken from the moist chamber after forty-
eirht hours and placed in 2% potassium dichrorate solution
for twenty-four hours. Lfgs were then smeared and as soon as
the material was dried on the er~s they were placed in the
incubator. Af%t=2r beint in the incubator five days the frag-
mented chells of these ecvs were fed to newlv hatched chicls.

The chicks did nrt develop coccidiosis,
Exneriment No. 3.

Eleven birds, three wesel's of ace, that had coccidiosis
were placed irdonors in a screen bottom casc. The obcysts
esnoon disappeared fron the dronpincs. An attempt was made to
“determine 1f, by lowering the vitality of the birds, the
oScysts wonld amain appear in the droppinss. The chancing
of the feed of these birds to inmmplete or poorly bal anced
rations did not canse a return of the obcysts. A virulant

twentvy-four hour culture of 3lmMlla il wag obtained

and fed to the birds. Som2 of the birds were injected with

0.5 cc of tidi s culture tut there was no showing of obcyvstse.

-+

Culturesg of Ract-riwn asi " rtus were fed to the birds with lile

rosults. As a last resort cultures of Botulinus in brain
media were gilvon the birds in their feed but the oOcysts did
not return. The birds were then removed to a poultry house

and continuaed ur or ordinarv conditicors. Belns ex to

o)
(]
]
Q
o

.

the natural sources of Infection the obcyshts soon appeared in

the droprnings.,
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Limitine the Continuous Sources of fection
The o8cysts of this narasite are very resistant to

the roneral clacses of disinfectants but are easily de-
stroved with various dilutions of colloidal iodine
(Chandler) (5). Experimental data show that even hich

diluiions of colloidal iodine (Chandler) solutions de-

P

strovs washed snecimens of the cvasbs of coceidia. The
strenrth ag determined with washed odcwsts obtained from
scrapinee of the intestines of Pirds being lesy than 100
parts of the jodine in one million parts of *mter. Iow-
ever, for the treatment of surfaces for the destrnction of
the obcysts the strenmth of the nreparation sihould be
sufficient to overcane the astion of the iodine with the

orrmanic ratter preosent and still have sufficient froe jodine
left to destroy the obcwvsls,., This strenrth was detormined
to be about two-tenths nercent in the case of worm efss and
larva and found »nractical in tho case of cocelidial odecysts (5).
TavinT socot data at hand it was thousht advisable to con-
d1ct a series of experiments lor the purpose of collecting
field data on tre valun of colloidal iodi=n~ (Chandler) for the
destruction of olcvsts on the floofs of brooder houses and in
rabnit hntchnos and for limitine the scurce of continuous
infection and observe the results in view of drcreasing the
demree of infegtatim ~lready npreosmnt.,
(5) Chandler, Dr. W. L. - Iodine on the Poultrv Farm. Reprinted

Trom Poultry Science, Vol. VI, 1l0. 1.
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In the followin~» exparironis Lh» rabbit hutches and
the bhrooder houses maed wvere first mecianically cleaned and

thon treated with a dilule solabim of colloidal lodine

13

(Chiandler) carrring 0.45 I for the first cleanin-~, care

12 ertire surface.

cr

bein~ exorcissd to thoroumhly cover
. . . . ! =
For successive cleaninrs a solution carrrine C.Z, was used,

The recason for the donble stren~ih beoinc used In the first

lxd

treatment is to have eulficient frec i1odine pressnit afte

B

Lihe reaction of the iodine with the aizaline materials ro ain-
inT frow orovions apzlications of 1ime. After the first
clecanin~ thisg aliraline maberial 1g neutralized and tie wealer
*th of iodine can be us=2d for subsesuont tréatwonts.

The »nrocedure carried out in these expariments was to
remove the anirals from thelr quartors 22 place trem in as
clean a ca~» or run as the wreniscs conld provide. The litter

ard droppins s were then seraned Tror e guartelrs as thoroushly

as rnicchiantenl clcanins could rroove tloie After this operation

]
o
1%
o
o}
3

tiie quarters were scrubbed using 1ot water and a stiff b

broor, followed Iiicdiabely Dy theo treatient with the 1o

solution swabbing the iocine inito all the creovices i as Lnijl

. ~ .a ~ . ~
or: tl:e walls ns the oocrct Leoorin s matcxials 110U havoe boon
locd=ed, In o cr2zrliionhs on rabiibs o Dlow of Arop, fivcs

- - A M BN | b e - N~ o~ s ry - N
era Laton o Lhne rabbits as Loy woere boslng revcoved and

.. 1

Liie eflfective=
e oprratlons.

in Vie follow-

‘,
<
<
—
-
+
o+

Te regulus of Lbhase operatlions av:

“razhio:
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Feeding Colloldal Ioline (Chandler) in Exc

s of the Birds

()
w

Lorrmal JTodine Requirerents in Crder to Assist the Animal

1.

‘n Corbatting the Toxine Regultins firom tre Infeoctlion.

A

Tne location of ths sdiizont ¢
Uhe rmecea and suinnicosa of the intestine renders the parasite
hichly drpervicus to thic actlon of wodicinnlse.  Conbhrcl

1 2asures rust, tharefore, daepend, aside from sanitation and

0]

the dactrmection of the oCcysts, on increasions Lhe vitalliy ol

Ve birds throust care and Coodire, It also ancrars provable

from the fellowling orperiment Llat Lho fo2ding of onlleidlsl

A
1

1odine (Chandler) in exececgs of the norral iodine requirenent

Lo

Q

S
3

ray be cf value in aid the bird to overcone the actiom of
the toxins arising as the reeult of bhe inlestinal paragitign.
A flock of forth birds heavily infested with coccidiosis
wasg cdivicded into two groups cf twenty Pirds each. ¥ach group
was placed In colony houses in witich no attompts were made to
¢isinfect. Both aronrs of birds recoived a llike ration except
that the birds in eroup one received an averase of five rilli-
crams of io7ine In the form of powdered colloidal iodine
(Chandler) dallv. This vrocecdure was conbinued for a period
of apurroximately two months after which the birds were weighed
and the ex»eriment discontinueds Tne reosults of ihis experi-

ment, as ~iven in the acconponyine tables, at least suiwest

an expcriment on a rudi larser scale.



Prn oe. 1 = Twenty birds

Troatrent: Povrdernd Jodine on food dailly-C.CC5 am. per bird
Liaid Jodine Dec. 1EZtF

Welzht at ainn on  Losa3 1it
berinnine  Welisht at velsht wel it
‘e 2 ‘._ M R .
Bird lo. of test cend of test in 1bs. in 1bse.e Romarls

£0 5007 5 o 5O} OO0 OL.CC

<

74 5600 SR 0L.CC 0.CO
3 SO 4,50 075 0.CO
At 36000 3450 005 0,00
145} 4,00 4,00 0600 0.00
H 2ec0 S 00 0«20 0.C0
74 300 4,00 1.0 L CC
73 S 0H0 Fe00 C.00 0.CO
e 54050 0.00 GCl.00

200 0.00 O.c [.oulting
4405 1.50 0,00

o8 3 C0 0420 000
62 325 0.00 G.00
67 4,00 Ce20 0.00
66 3400 0.50 0,00
65 2.0 0D 0.00
64 5,00 GO 0.C0
S8} Sel 0.C0O 0.00

2D 0.00 C.00
G ee)D 0,00 0.25
0 T jF 7,00 T.CO0
5e04 0.00 0.08

o2

€1
Tectal
Averacce

Averacre gain ner bird - 0.30#
Worms Dec. 12th = &F rouvndworrs, no tanowoirs
Tectal escrs in 60 davs - 250



Pen Yo, 2 - Twenty birds

Treatments Controls
Liquid Iodine Dec., 12th

WeToht at Weioht At Galn in Loss in

Bird becinning end of weiocht weicht
Yo, of tegt test in 1bs. in 1bs. Rernarks
60 R e CHHf 4 ,004# 0.75 C.00
50 3.50 4,00 0.50 0.00
58 350 4,00 0.50 0.00
57 3,00 5600 0.N00 0.00
56 3.25 5425 0.00 0.00
55 270 3..00 0.25 0,00
54 4,00 4,2 0.25 0,00 bvidence Coccidiosis
53 3,00 2.00 0,00 1.00 Chronic Roupe
52 3425 4,00 0.75 0.C0
51 3,00 35400 0.00 0.00 Bvidence Coccidiosis
50 4,00 4,00 0.00 0.00
4¢ 2.75 3.00 0.2 0.00
an 4,25 3400 0,00 0,75 Lvidence Coccidiosis
17 2,50 Died of Coccidiosis
46 3450 4,00 08N 0,00
45 4.25 4,5 0.00 0.00
44 2,00 Deeh 0.25 Cc,.,00
43 3,00 2.00 0.00 1.0  "Rance paralysig"
42 3,00 2,00 0.00 1,00 Coccidiosis
41 2.75 2450 0.00 0.25 Coccidiosis
Total/76 .50 63 004 4,00 4,C0
Ave, 3.72 333 0.45 0.20

Av>2race loss per bird - 0.51%
Worms Dec., 12th - 85 rondworms, no taneworrs
Total ecrs in 60 days - 1¢4



Such an experiment as siocegted bv the results of the
previovsg experiment i3 now under way.

Four groups of young chiclka, 136 birds in each group,
were secured and put in four brooder houses. The birds in
house No. 1 will be reared in confinetvient sirmilar to those
grown by Charles and Knandal at Penrevlvania. They will not
have access to the ground and the house itself is screened
arainst flies, Before placing the birds in the house all the
aprnliances, as water fountains, feed hoppers and the like,
vere thorouchly iodized using a solution of colloidal iodine

(Chandler) carrying O0.4% I.. Beineg kept from the sround and

?
scrooned from flies the chances of becoming parasitized are
reduced to a minimum. The floor of the run is provided with

a half inch mesh screen to allow the dronpinss to fall throuch.

The birds in house MNo. 2 will be crowm as chiclts under
averare conditions having acerss to the ground and no efflort
beinm made to protect them from becoming infected with internal
narasites. The ration, however, includes 2054 more nowdered
buttermillc than that fed the birds in house Ko. 1. Powdered
colloidal iodine (Chandler) will be added to this ration daily,
providine ancroximately 0,005 wid3dtoramsg of iodine for cach
bird.

The living conditims of the birds in house No. 3 will be
sinilar to those found in house lio. 2. The ration fed this
groun of birds is identical to the ration fed in house Vo. 2
with the exception of powdsred colloidalr iodine (Chandler).

ouse No. 4 1g the control sroup. The ration fecd these

thege in house 1To. 1.
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The ration fed in houses Kos. 1 and 4, and used as a
base for the ration used in houses Nos. @ and 3, is Jnown
as the Ohio Ratiom and consists of: 6C pounds fine2ly grand
corn; 20 nounds middlinrs; 10 powmds pawdered butteriilk;

5 pounds meatscrap; 4 pounds boeniegl md 1 pouard salt.

The Lirds will be carr®n~d under these conditions until

a year followinc the beoginnint of productio.,
Conclusions.

1. The inrmesftion of incubated odcysts is *r ¢ only means

vhereby anirals can become parasitized with coccidia.

« The desree of infestatim 1is drectly proportional to

the nurber of inecubated oriicj;sts incested by the animal.

2. The principle sources of infestatimm are throush con-
taninated food end water.

4, The limiting of the infection depends largely on sani-
tary measires and preventing the insestion of olcysts
by the periodic destructimm of the ob0cysts in the
aninrals! aquarters.

5. Fizhlv dilunte solutions of colloidal iodine (Chancler)
easi 1y destrov the infegtive stape of thl s parasite,

6e Thn drrree of infestatim can be reduced raterial ly
by strict sanitary measures and the use of solutions
of colloidal iodine (Crandler).

7. The feedines of colloidal 1lodine (Chandler) in excess
of the animals' norwal 10l ne requirerment aids the ani-

e

nal in conbatting the toxing resulting fron the infection.
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