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IMMUNIZA TION OF CHICKENS WITH IRRADIATED LARVAE 
OF STRONGYLOIDES AVIUM 

Geraldo CHAIA (1 ) 

SUMMARY 

Thirty chickens were vaccinated, by subcutaneous route, with about 12,000 
larvae of Strongyloides avium previously irradiated with 140 kiloroentgens. Thirty 
days !ater, both vaccinated and control chickens (8) were infected with about 
1,500 normal larvae. 

The mean numbers of worm recovered from vaccinated and 11011-vaccinated 
chickens (controls) were 6 (0.4%) and 262 (17.4%), respectively. The worms 
recovered from the former chickens displayed underdeveloped genital apparatus, 
no eggs having been observed in their uterus. 

The chickens under experiments were thus seen to have got imrnunized with 
a single dose of the vaccine. 

INTRODUCTION 

Several investigators have reported the 
imrnunization of hosts by irradiated larvae 
·of certain nernatodes. J ENNINGS et ai. 8 

-

studied the action of X rays on the larvae 
of Nippostrongylus muris. ]ARRET et ai. 8 

succeeded in their atternpt to vaccinate 
calves with irradiated larvae of Dictyocaulus 
·viviparus. MILLER 12 made the sarne expe
riment, on dogs, with irradiated larvae of 
Ancylostoma caninum. RADKE & SADUM 14 

and SZUMLEWICZ-PERLOWAGORA & ÜLIVER 15 

also studied the action of irradiation on 
Schistosoma mansoni. 

CHAIA & MuRTA 2 irnmunized rats with 
irradiated larvae of Strongyloides ( ratti + 
venezuelensis) . 

The present paper studies the vaccination 
of chickens with irradiated larvae of Stron
_gyloides avium. 

MATERIAL AND METHODS 

ln this experirnents there have used thir
ty-eight chickens, one rnonth old, with no 
helminth infection. Thirty chickens were 
vaccinated, by subcutaneous route, with 
about 12,000 larvae of Strongyloides avium 
irradiated with 140 kiloroentgens, the re
rnaining ones ( 8) being taken as controls. 

One month later, both vaccinated and 
control chickens were infected, by subcuta
neous route, with about 1,500 normal larvae 
of Strongyloides avium. Eight days after 
infection the chickens were sacrificed and 
their caecuin examined by McGEE et ai. .11 

technique, the worms being counted under 
a dissecting rnicroscope and examined with 
a rnicroscope ( X 160). 

Strongyloides Strain - The Strongyloides 
strain used in this experiment was from 
feces collected on the caecum of some chick-
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ens from the Market of Belo Horizonte. 
The feces were mixed with wet, granulated 
animal charcoal and left at 26ºC for 2 days, 
after which filarioid larvae were removed 
from the coals by BAERMANN's 1 method. 

Severa! 0.1 ml-samples of such larvae 
were left, drop by drop, on a glass slide 
and counted under a dissecting microscope. 
This Strongyloides strain has kept in labo
ratory by successive infections of chickens 
( each 3 months). 

W onn Examination - The worms were 
collected by the method of McGEE et al. 11 

and then fixed in Ble's fixative, placed in 
70% alcohol with 5'% glycerin added and, 
finally, mounted in jelly glycerin, a techni
que employed by LITTLE 10

• The worms 
were examined in microscope ( X 160). 

lrradiation of Larvae - The larvae were 
placed into plastic tubes in volumes, at 
most, 1 cm high and, then, irradiated with 
Gama-cell 220. This apparatus displays the 
following characteristics: Cobalt-60, half 
life-5.2 years with a dosage of 287 kilorads 
per hour in irradiating position, thus giving 
an average of 4,715 kiloroentgens per mi
nute. The present activity of the apparatus 
is 3,457 curies. For gamma emissions, the 
roentgen is considered similar to the rad, 
with approximate variation of 5%, 

RESULTS 

The mean numbers of worms recóvered 
from both vaccinated and control chickens 
were 6 (0.4%) and 262 (17.4%), respecti
vely. The chickens that had been vacci
nated showed underdeveloped genital appa
ratus. There has also been observed the 
absence of eggs in the uterus of such worms. 
Table I may be referred to for further data. 

DISCUSSION 

LEVIN & EVANS 9 reported that Trichinella 
spiralis worms from irradiated larvae had 
proved to be sterile. This very sarne fact 
was observed in ancylostomiasis ( dogs) by 
MILLER 12 and in sfrongyloidosis ( rats) by 
CHAIA & MURTA 2

• 

SzuMLEWICZ-PERLOWAGORA & ÜLIVER 15 

remarked temporary paralization in the de
velopment of Schistosoma mansoni worms. 

}ARRET et al. 7 achieved immunization in 
calves with irradiated larvae of Dictyocaulus 
vwiparus. MILLER 13 succeeded in vaccinat
ing dogs with irradiated larvae of Ancylos
toma caninum. CHAIA & MuRTA 2, too, 
achieved immunization in rats by vaccinat
ing them with irradiated larvae of Strongy
loides ( venezuelensis + ratti). 

In the present experiment the Author also 
observed that chickens vaccinated with irra
diated larvae of Strongyloides avium got 

TABLE I 
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Results obtained in chicken vaccinated with 12,000 of irradiated larvae (140 kr) and 
infected !ater on, with normal larvae of Strongyloides av·ium 

Group 

A 

E 

Chicken used in the experiment 

'Worms recovered 8 da;ys 

no. of no. of larvae 
after infection 

infected 
chicken 

chicken 

1 

per 
Mean number 

1 

30 

1 

1,500 6 * 

8 1,500 262 

A - A chicken infected 30 da;ys after having been vaccinated 

E - Control chicken 

* - Most worms were ímmature 

Mean % 

0.4 

17.4 
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Fig. 1 - Pnrthenogenetl<' rcm,11('$ o( Stro119yloldc.t1 111• h11,1. .A) Worn, rrom vat~im.t\<'11 c.·hkken: 
8) Norm al Wlll'Til 
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CllAIA. C. - l nllnuniznlion or f'hl tkens wHh hTmlialcd lnl'vae or St,·o,,m,tl.)i,k$ trdum. Ucv. 
I 11$1. J11c1I. trt.JJJ • .S(iO Pmrlo J 1 :1~>-24, l969. 

irnmunt'. s int·t• t Ju, 1wrtf•nlag<· of \\Ol'mi; rc• 
t·ovcn·c.l Írom lhc•st> animais wai; mud1 IO\ft•r 
(0.4 'íf ) lhan 1ha1 ol,tained in Ih<' c-on1rol 
g roup (17.-1%). ivforcovcr. the won ns rr
•;ovc·r1.:cl l 1·om \'ac·ci 1rnled <'hic-kcns prcSt'nh·cl 
11ndc•rd(•V1·lo1u.:d gt'nilnl apparnlus, no e-~~1 

there'Ío rc•, havin~ bcl'll fomul in llw ulerus 
of parllwno~1•1wti<· fr111o lt~ l Fig , 1. A ) . 

CH,,M;; ol,~rr.-·d
1 

íor lhe firsl lium (1929) , 
.Sirottg')'loides worms in tlw <·af•('urn o( 4.:hii:k
cns (Callus gt1l/11s ) n1ul nl;)n'l t·d lh i1::1 ne, ,.. 
i,;pcc-ies Strong)'loid,•,,;; a,,iun,, Tn WASSOS 17 

(lc·:,wrihctl anolhC'r 1ww :<p<•cit•:-. ol sll'Ongy· 
loi clf•~ - Strongylufr/1•s o.tu·r,ldo,•i - thnL h~ 
ohsc•1·wd lo hc p n "-Sl' lll in the ~mt1H ink -~
t i,w oí c·hh:kt•ns í C<illus dom<•i>ticus) . 
l1<AM 1

• in llw !'iUm(~ vea r . <lélc<:lNl Stron
gyloides fu•imn i11 tlu .. ~ t·aec.:urn and lowt'r 
}Hl rt o( t lw small iulcl-Jl inc of 2 whil<> IJinl:-:~ 
JlU1rt(•ly1 in 1lw juoro (Junto hyemalis hyf'• 
malitôl.) ilnd iu 1lw (·oot ( F'ulic:1 anwritana) . 

Lttlcr on CRAM ·• ubscrvccl. lo his 1::1urprise~ 
1hat thc fil:trioid larv.:1e from lhe tituaU Ül· 

lt~linc o[ d 1itk(J11s " hen r mployc·d 10 ju
Íl'C'l ollwr d 1irkcns werc .found

1 
aftc1·wt1rd:-, 

10 hc Joc·a.1eJ~ cxc.:lusi\'dy, on the l,irds' 
,·a(·tom undn lhe form o[ aclult wor ms. 

\\1(• a rc• !-\ll'Orl jz-1)' c·o11vi111:cd the specjes we 
an.• t'XJWrinwnling " itl, 10 },e S1rong)'loide:f 
avium. for thf' following rl'al-Oms: u) ai, 
lhou;rh lhe pa rasil<' l<>c-n1io11 vn lhe ltosl be 
o( no great im1>0rt;.111n·, iL j s \\Orlh 111cnlion• 
iug thal the f:J>N:inwn~ ,rc.: \\'t•rt· dealing 
wilh wcre always .found 10 1..- lof'átt d, ex· 
<·l11:-:iv(•ly: on the hosl":s caec:um ; 11 ) lhe pa
ra..:t.il ic Íf•mak· t lCl-l'rÍÔt'cl lw Tn.\\'ASSOS i. as 
heing s,,o,,gyloi<l<-s oJ·u:aldoei, lw.side,s prC'
,s.cnt ing <l :-mnll l 'l-Op1m.gu ~, gennulJy showccl 
al,ouL 50 <~gg~ in Hs ull'ruti. which shows 
the specic--s wt- are· c·xpc·1·in1cnli11g wilh F ig. 
1. B lo bc Strongyloid,•.t m,:ium, ~inl't it cloes 
nol d i:,pluy any of Ih<- two c·hid C'hárátk r• 
ii::lics clc•sc;rihrd af,ow. 

Somt patholoµ-ic:a l n~p<'cls oc·c·urri ng in 
S. CH'ium infec.:lion can 1,l .. oh::,,t•1'\'l'cl only 
wh(•11 llJe h o1::1t j ;; llC'avily iníc•(·h•d. 111 Sul'h 

Fig, 2 - E$U!S óC Stronuyloicles <tt:ium. Ther-ce eggs werc cHinlil.Hc<I lúgtthcr wlllt 
fragmenL<J o r lntei.Unnl mucos.'\ 
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a case the host very frequently ejects diar
rheic feces with a lot of mucus and blood, 
the eggs being eliminated together with 
fragments of the intestinal mucosa (Fig. 2). 

Although S. avium does not prove to be 
·such a problem as to discourage the breed
ing of chickens, since in modem coops the 
birds are hardly in contact with the soil, 
nematode infection being then avoidable, we 
find it interesting to immunize the chickens 
against such infection by using a vaccine 
from irradiated Strongyloides avium. 

RESUMO 

Imunização de pintos com larvas irradiadas 
de Strongyloides avium 

Trinta pintos foram vacinados por via 
subcutânea, com uma média de 12.000 lar
vas de Strongyloides avium, as quais foram 
irradiadas com 140 kiloroentgens. Trinta 
dias após a vacinação, os pintos vacinados 
·e os contrôles foram infetados com uma mé
·dia de 1.500 larvas normais. 

Os números médios de vermes recupera
·dos nos pintos vacinados e nos contrôles fo. 
ram, respectivamente, de 6 (0,4%) e de 
262 ( l 7A%). Os vermes provenientes dos 
pintos vacinados não apresentaram com o 
aparelho genital desenvolvido e, conseqüen
temente, não foi observada a presença de 
·ovos no útero. 

Os pintos ficaram imunizados apenas com 
uma única dose da vacina. 
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