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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C.

NEMATODES OF PATHOLOGICAL SIGNIFICANCE
FOUND IN SOME ECONOMICALLY IMPORTANT
BIRDS IN NORTH AMERICA!

By Eroise B. CraM
Associate Zoologist, Zoological Divigion, Bureaun of dnimai Industry
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During the past year and a half the writer has been impressed with
the considerable number of nematodes of pathological significance
which are found in this country in either domesticated fowls or other
birds of economic importance. Although some of these parasites
have been reported individually % the time of the finding, it is con-
sidered worth while to bring together and summarize former reports
with the new ones, that a more general idea may be formed of the
part played by parasitic nematodes in the production of pathological
conditions in poultry and other ecomomically important birds of
this country.

CAPILLARIA ANNULATA IN CHICKENS AND TURKEYS

During the last two autumns there -was found, first in turkeys
(4)* and more recently in chickens in Maryland, a parasite previously
unknown in this country, which to all appearances is of marked
pathological significance. This nematode, Capillarie annulate
(fig. 1), very slender and threadlike, as capillarids usually are, is
sewed into the mucosa of the esophagus, including the crop. In the
early stages a hyperemia and the blocking and enlargement of the
lymph follicles ‘are apparent; the walls of the parasitized parts
become greatly thickened and nonelastic; in later stages a sloughing
of the mucosa and the formation of », fibrinous pseudomembrane

1 Rend In part ot the second annual meeting of the American Soclety of Parasitologlists,
Dec, 30, 1936, in Philadelphia, Pa.

TItaile nombers ln parentheses refer to * Literature clted,” p. 9,
71105°—28
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oeenr. A study of the microseopic changes of the tissues in material
collected by the writer has been made by Hung(6). The thickening
and loss of elasticity of the affected parts and the impairment of the
Iymphatic apparatus must certainly lower the efficiency of this part
of the digestive trnct, and the loss of appetite and the weakened,
emactated condition seen in chickens and turkeys harhoring this para-
site, resulting finally in their death, may be ascribed partially, if not
wholly, to infestation with this nematode. The pseudomeémbrane,
sometimes 1.5 mm. thick, undoubtedly interferes with the function-
ing of the crop, and birds showing this pseudomembrane have a
history of having rejected grain and
caten only soft feeds. In BEurope
C. annulate occurs in chickens and
is apparently not reported as impair-
ing their health; it also occurs in
pheasanis, in which it has been re-
ported as having proved fatal, the
symptoms being similar to those
f%}und in chickens and turkeys in
this country. Tt has been identified
by the writer in the ruffed grouse of
Michigan and should therefore be
kept in mind in the study of diseases
aﬁgcting that bird. The parasite is
apparently widespread in this coun-
try; in a recent survey it has been
found in chickens in Georgia, Mis-
stssippi, and Louistans, the lesions
being the same as those described
above,

STRONGYLE INFESTATION OF
DOMESTICATED GEESE

Another disease new to this coun-
try was found during 1926 (3)
among domestic geese in the form of
Fie. 1—Capflloria aunulafa—a, head infestation of the gizzards with a

54 o mwle mil: after Clurea, strongyle, Amédostomum  anseris.

{(Fig. 2} The deaths of large
numbers of geese in New York were apparently due to the parasite.
Recently this nematode has been identified from wild geese in Can-
ada (vicinity of Ottawa), the writer being indebted to A. B. Wick-
ware for the material. ‘Geese heavily infested with A. anseris lose
appetite and become emaciated and wnemic; the gizzards displuy a
crumbling, neerotie, horny lining with deposits of brown pigment,
evidently the result of hemorrhages; and throughout this lining the
nematodes are found in lurge numbers, te head usually buried in
the tissue. This disease, known as “ Magenwurmseuche ” in Germans )
has been regarded as the cause of death among domestic geese In
that country and elsewhere in Europe, and its pathology has been
stuctied by Joest {7). Bunyea and Creech (7), of the Burcau of Ani-
mal Industry, made a histopathological study of infested gizzards
collected by the writer. Of special interest was their findine of a
marked local eosinophilia in the mucosu propria of the gizzarrT.

s,
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NEMATODES FOUND IN PIGEOMNS AND OTHER BIRDS

Among carrier pigeons of the Signal Corps of the United States
Army, heavy infestations of the proventriculus with Dispharynz
epirales (tig. 3) have caused the death of many of the birds. Through
the courtesy of C. C. Whitney, Fort Sam Houston, Tex., the writer
was supplied with the proventriculus of one of these birds, in order
10 identify the parasite nnd study the chenges. The symptoms of
infestation, as described in correspondence by Whitney, are droopi-
ness und loss of weight by the birds, which, however, retain a rave-
nous appetite even up to the time of death. Loss of pigmentation of
the iris, probably due to anemia produced by the worms, is also a

Fra. 2. —Amddoatomunm anaeriz.—A, hend end; nfter Raliliet, 1803, B, vulva and
ta!l of femnle; nfter Reioghardt, 1922, ¢, male tail; efter Reilliet, 1803

marked feature associated with the disease. That the birds never
lose their appetites has been noted by previous writers in connection
with a similar disease of chickens, caused by a closely related species,
D). nasuta; this nematode, when present in large numbers, may pro-
duce cachexia and death of the birds. In the case mentioned, the
proventriculus of the pigeon was greatly enlarged and macroscopi-
cally had lost all its normal appearance of a glandular organ, the
inner surface being a thick, necrotic mass containing large numbers
of the nematode /). spiralis. Microscopically there appeared to be
almost complete destruction of the glands and a marked cellular
infiltration of the underlying tissue,

This same nematode, D. spiralie, is found also in the chicken,
guinea fowl, and phensant, und has been reported for the first time,
by the writer, from the ruffed grouse and the turkey.
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A parasitic disease of pigeons which was described many years ago
by Stevenson (8) as the probable cause of death of large numbers of
the birds in Washington, D. C., has been found again recently in the
same ¢ity. The nematods, Orpithostrongylus guadriradiatus (fig. 4),
occurred in this case, as formerly, in large numbers in the small in-
testine of the bird. The digestive tract of the worms, when they were
collected, was bright red from ingested blood, the loss of blood by
the birds undoubtedly being an important factor in the debilitating
effect which these parasites have on the bird, A closely relate
nematode, Trichostrongylus pergracilis, was reported for the first

', 3.—Digpharyns apiralie, A, head end; after Seurat, 1917. B,
mile tall ; origibal

time in this country in 1926 from the quail £6’o€z’ms virginienus),
from Georgia. The death of large numbers of red grouse (Lagopus
scoticus) has been attributed to this parasite in England, so that it
may possibly be of pathological importance among the quail of this
country.

ECHINURIA IN WILD DUCKS AND GEESE

A spirurid, Echinuria uncinafe, the reports of which had formerly
been limited to Europe and Africa, has been found in this country in
the black duck (Anas rubripes) of New York State, and in green-
winged teals (¥edtion carolgnenae) of Idaho. This nematode may
occur in the esophagus, proventriculus, gizzard, or small intestine,
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the worms lying in nod'iles which have a caseous content and which
may become so large, especially in the proventriculus or gizzard, as
to ocelude the lumen and prevent the passage of food. In Europe
infestation with this worm in the domestic duck, goose, and swan has
been described as producing droopiness, the plumage becoming
rufiled, and swallowing becoming difficult or impossible. ~After death,
which may occur suddenly, the infested organs show a pronounced
inflammation.

Recently a new species of Echinuria has been found in large num-
bers in the proventriculus of a wild goose (probably Branfa cone-
densisy in Ottawa, Canada, the material being submitted by A. B.
Wickware. The name FEchinurie parva is here proposed for this
nematode to indieate o marked characteristic of the nematode, its
unusually small size, the males being 4 mm., gravid females from 6

Fin, d-—0raithoatrongylug quadriradiatus. A, male tail; B, bead end; ufter Steven-
son, 1504

to 6.8 mm., long. In E, uneinafa, mentioned above as found in wild
ducks in this country, the males are from 8 to 10 mm. long, and the
females from 12 to 19 mm. Other diagnostic points which establish
the form from the goose as a new species are the following:

Cordons {fix. 5) short but relatively tonger than in E. uncinglfe, being In the
male, one-twelfth, in the female one-uinth, of the total body length, whereas in
H. uneinata they are one-sixteenth of the total body length in both sexes. Totnl
length of esophagus, one-third of body length; cervieal papillae very small, sit-
unted at about the anterior quarter or third of the length of the cordons at the
level of the origin of the double rows of spines, al which point the eordon
forms o ventral curve, the papilla lying close to the cordon. In the male the
spines become very small and gradually disappear about 850z from the poste-
rior end of body; in the female they are appurent to within 25&¢ of the posterior
end of body. Anus of female 140 to 180x from tip of tuil; vulva in' posterior
part of body, dividing body length in ratic of 7% :1. Spicules of male unequal
rnd dissimllar, the one 880u long by 17x wide, the other 2164 long by 42x wide;
cloacnl aperture about 250z from posterior end of body; a tetal of 16 caudal
papillue (flg. 5), the 8 postanal arranged as 4 pairs along the lateral Jelds, the
8§ preanal avranged as 2 pulrs of double paplliae.
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These characters distinguish this species from any of the 13 pre-
viously described species of Echinuria found in birds; a key to and
descriptions of the 13 earlier species have been given by the
writer (5). This new species is of marked pathological significance,
#s ure some other species of the genus, the mucosa of the proven-
triculus (fig ) in infested birds being almost completely covered
with ulcers and fairly bristling with the slender, colorless worms,
their heads embedded, their tails protruding into the lumen.

T R T

ETE T

F16. 5.—Eckinnria parva. 4, hend end; B, mela tail ; origingl

GAPEWORM INFESTATION OF WILD GEESE

A third instance of parasitosis of geese is gapeworm infestation
which has been fatal to numerous young birds which were being
raised in captivity in north-central Illinols. Young blue, cackling,
snow, and Canada geese froni 10 days to 4 weeks of age were killed by
numerous gapeworms in the trachea. Adult geese showed no evidence
of the disease; young birds which survived appeared to overcome the
infection when about half grown. Large numbers of chickens, tur-
keys, and wild ducks of several varieties (mallards, pintails, black
ducks, and wood ducks) ranged largely over the same ground as the
young geese, but none ever showed evidence of harboring gapeworms,

-
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so that the parasite has a very restricted host range, only the wild
geese being involved. Examinstion of the trachea of one of the
young Canada geese (Branta cmmdensés? revealed what appears to be
a new species of Cyathostomn, for which the name Cyathostoma

MG, §—ILestony produced by Eekinuriy peree in proveao-
friculus of goose

brantee is here proposed. The diagnostic characters of this nematode
are us follows: Head with six large papiliae which coalesce to form
an inflated collar exterior to the mouth opening. (Fig. 7.) Buccal
capsule with thick walls and provided at the base with seven teeth.

Fig, T.—Cpathostoma brentee, 4, head end of male, slde view B, front
view of female; €, side vlew of female; orlginal

Table 1 gives the measurements of (. brantae as compared with .
americanwm, the only other species found up to the present time, at
least in any numbers,® in this country and to which species €, brantae
is most closely related.

T Chapin (2} has reported that r single female specimen of Cyathostoma from o swst at
Ttheen, N, Y., resembley © brencihiclie.
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TasLk l.—Compargtive mensurements of the nemalodes, (‘yalhostoma ameri
canum and C, rantae

MALE
Buceal capsale
Size of : Quber-
Snecicg Length Inter- | wan toath Esophagus Spicules | nacu-
nal lum
Depth| yinm. [ thick-
cler | 1988
Mn. | g H [T » i s

C. smseriennu. | 12 1% 185 25 | &7 {largest). | 730 long; 74 io least, 130 | 470 Lo 400 67

in greatest, dinmeter,

C. Lrantne_ ... Btol 168 "l 17 | 42 (largest), | 604 long; 100 in lcast, 183 GO4 | 85 Lo 45

34 (smpll- in grestest, dismeter,
pst).
FEMALE
I
Ruceal capsula
Species | Length Inter- | v Blzool © peoohagus ; Vulva | Anus | B
g nal Wall teeth
Depth| siam. | thick-
cter | D088
) M. u u o Ir # o H u
C. americnnu _j 30 280 30 20 | 60 (argest). | 860long; 136 | Just an- |Neotgiven 72X
inleast, 250 | terlor to 42
in greatest | middle
digmerer, of body,

Q, brontag...... Wi s 200 208 33 | 50 (largest), | ! L1 to 1,2 | At pnte- | 250 to 264 70X
40 (small- | loog:123in |rior third. | from end.| 50
est). east, 281in

greatest,
dismeter.

L Miblimeters,

Hosts.—'. americanum: Buteo borealis.
C'. brantae: Branta canadensis, B. canadensis minima,
Chen caerulescens, and C. hyperboreus.
An examination of cotype specimens of C'yathostoma americanum,
which is a parasite of the red-tailed hawk, Buieo borealis, showed
unmistakable differences between it and €. branfae from the goose.

Fra, B.—Cpathestomos brentae, A, male tall, ventral view: B, Iateral view; ©,
dersal view ; origlnnl

The position and character of the vulva of the new species are the
most notable features of the female; the vulva is situated at the
anterior third of the body, a simple slitlike opening which is very
difficult to find, there being no protruding lips. The fact that 1n




NEMATODES POUND IN ECONOMICALLY IMPORTANT BIRDS 9

C. americanum the mouth capsule is a little wider than long, in
(. brantae considerably longer than wide, and thet the bursa of the
new species (fig. 8) is larger than that of €. americanum, slthough
the worm itself is smaller, are distinetive ck. racters which catch
one’s attention when specimens of the two species are compared.
The position of the vulva, the length of the spicules, and the host
in which the nematode is found differentiate ¢. branfae from the
seven previously described species as they are given by Chapin
{2) and by the writer (5).

CONCLUSION

The eight parasitic nematodes mentioned above as having been
discovered recently in North America include such diverse groups
as strongyles, spirurids, and capillarids, while the hosts, including
the chicken, turkey, domestic and wild geese, wild ducks, carrier
and domestic pigeons, ruffed grouse, and quail, are all economically
important birds. The finding within less than a year and s half
that parasitic nematodes are responsible for such a variety of
previously unrecognized pathological conditions in birds suggests
that the réle played by these parasites has been considerably under-
estimated and that other significant forms will doubtless be found
in this country if sufficient search is made for them.
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