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INTRODUCTION

Until recent years subclinical parasitism has been ignored
and belfeved to be relatively unimportant. However, studies
such as that of Todd and Hansen (1951) have shown that in addi=-
tion to the clinically obvious damages incurred by the host in
reaction to parasitic forms, depression of weight is also a
very important factor. When the decrease in weight is con-
verted into dollars it emphasizes the subtle activity of para-
sites which is robbing the farmer of much profit as he cannot
market the animal at the youngest age possible with the least
amount of food intake.

In domestic fowl, Heterakis gallinarum and Ascaridia galli

are responsible for clinical and subclinical damages. Ascaridia
galli (Schrank, 1788), family Heterakidae, commonly known as
the large roundworm of poultry, is one of the most common nema-
tode parasites of chickens in the United States. Herms and
Beach (1916), Ackert and Herrick (1928), and Todd and Hansen
(1951) noted the unthriftiness of poultry during the larval
phases of this parasite. There was a slowing down of muscu=-
lar and bone development, loss of blood, and increased sus-
ceptibility to bacterial infections.

Heterakis gallinarum (Schrank, 1788) Madson 1949, family

Heterakidae, commonly known as the cecal worm, is economically
important as it appears to be associated with the blackhead

organism Histomonas meleaqridis. Histomoniasis usually is not

severe in the chicken; however, the disease organism can be



transmitted from chickens to turkeys via the heterakid egg.
In turkeys the disease is severe and usually fatal (Biester,
1952).

The primary purpose of the present day agriculturalist
fn dealing with parasitisms should be to keep the parasitic
population at such a level that gross clinical damages and
depression of weight does not occur. Present methods employed
are good management and the use of drug therapy. Neither can
be entirely successful by ftself, but a combination of the two
can be very effective (Jones, 1957).

Due to increased awareness of the detrimental role of
parasitism, there is a continual search for antheimintics which
will prove more effective than those presently available. Drug
manufacturers are seeking drugs of high efficacy and low toxi-
city. Such drugs should be easy to administer, preferably as
a one-dose treatment, and should be economical (Jones, 1957).

The Food and Drug Administration of the Department of
Health, Education and Welfare requires industrialists to prove
efficacy of products beyond any doubt and the research reported
here is an adjunct to such proof. The objective of this study
was to test the toxicity and efficacy of Bayer 900IT, Bayer 9002,

and Bayer 2353 against Ascaridia galli and Heterakis gallinarum

infections in poultry.
LITERATURE REVIEW

Since 1899, when Paul Ehrflich began the work that estab-
lished the principles of modern chemotherapy (Albert, 1960),

numerous compounds have been tested for their chemotherapeutic



value. Herms and Beach (1916) pioneered the testing of
therapeutic agents against roundworm in poultry. They found
flocks infected with roundworms to be unthrifty, and tested

the anthelmintic value of various materfals, viz. powdered
areca nut, powdered pomegranate root bark, turpentine, gaso-
line, iron sulfate and tobacco. They found finely chopped
tobacco stems soaked in water for two hours, mixed in mash,

and fed for two days were 100 per cent effective against round-
worms.

Since this earily work many compounds have been tested.
Among them are nicotine sulfate, carbon tetrachloride, tetra-
chlorethylene, iodine, garlic, n-butylidene chloride, pyre-
thrum, antimonyl potassium tartrate, nicarbazine, dithio-
carbamates, hygromycin, piperazine, phenothiazine and organic
phosphates (Plate I). Freeborn (1923) found nicotine sulfate
given to birds was toxic; however when mixed with Lloyd's
alkaloid reagent at a rate of 6.6 cc. to 16 grams of reagent
and given in a dose of 350 mg., it would eliminate Ascaridia

galii but not Heterakis gallinarum. Bleecker and Smith (1933)

found a mixture of nicotine sulfate (40 per cent) and 16 grams
of Lloyd's alkaloid reagent (Pulvules 142, Lilly) in a dose
of 350-400 mg. was 72.2 per cent efficient for removal of A.
galli. Roberts (1937) found nicotine sulfate made according
to Freeborn's formula was only 25 per cent effective against
A. galli. He concluded that the drug was inefficient and un-
safe for use.

In 1929 Graham and Ackert conducted studies using carbon

tetrachloride. Three hundred chickens from 9-10} weeks of



age were used in four experiments. They were treated with
4-10 cc. of carbon tetrachloride per kilogram of body weight
four weeks after infection. Dosages of 10 cc. per kilogram
were highly toxic to the chickens whereas a dosage of 4 cc.
per kilogram was 100 per cent efficient in removing Ascaridia
and showed low toxicity. Roberts (1937) found carbon tetra-
chloride highly effective against A. galli at 0.75 mg. per
pound of body weight. He recommended that the dosages not
exceed 2 ml. per pound of body weight. Mohan (1954) gave
CCly at the level of 0.75-1 cc. per pound of body weight to
20 birds after 18 hours fasting and reported a 98 per cent to
99 per cent efficacy against A. galli.

Tetrachloroethylene was tested by Schingman (1926) at
levels of | cc. to 5 cc. per bird. He found | cc. per bird
to be highly effective in removing A. galli, and a dosage of
5 cc. per bird not toxic. In later studies (1929) he found
doses of less than | cc. per bird were ineffective against
this roundworm. Roberts (1937) found tetrachloroethylene was
highly efficient in most birds but its action inconsistent
leading to the conclusion that it was unreliable as an anthel-
mintic.

Chandler (1924) found a castor oil solution, iodine
crystals (1| gram per ounce), highly effective as a vermicide
against ascarids and heterakids in poultry. Stafseth and
Thompson (1932) treated 29 birds with Chandler's iodine vermi-
cide and found nearly 100 per cent efficacy, and Bleecker and
Smith (1933) found the compound was 75 per cent effective in
a 36-bird test.



Other chemicals have been tested for effectiveness as
anthelmintic for poultry. Wright, Bozicevich, Underwood and
Schaffer (1933) tested N-butylidene chloride on 21 birds

fnfected with A, gallf and H. gallinarum. It was 98.4 per cent

effective against A. galli and 4.7 per cent against H. galli-
narum. Rebrassier (1934) treated 30 adult chickens with
pyrethrum in dosages of 200 mg. containing 0.8 per cent
Pyrethrin I and obtained an efficacy of 95.14 per cent against
A. galli. Roberts (1937) found no efficacy from 750 mg. of
Pyrethrin I after |7 hours fasting. Roberts (1937) tested
several other drugs, including oil of turpentine, oil of
chenopodium and copper sulfate, against A. galli. One milli-
liter of ofl of turpentine in 3 ml. of castor ofl was 53.3
per cent efficient. Two milliliters of oil of turpentine was
toxic to the chickens, but 92.9 per cent efficacy was obtained.
He found 0.4 ml. of oil of chenopodium, followed by 3 ml. of
castor oil, to be 100 per cent efficient, but it had a high
toxicity; therefore, he did not recommend the drug. Copper
sulfate at a rate of | gram per 4 ml. of water was highly
toxic;s however, combining copper sulfate with nicotine gave
97.5 per cent efficacy in 8 birds, but toxicity was still high.
Many of the early compounds tested were only partially
effective or were entirely ineffective against Heterakis

gallinarum. In the early 1940's phenothiazine was found to

be highly useful as an antinematodal drug. It was found to be
highly effective against the cecal worm of poultry, Heterakis

gallinarum.







