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Abstract

Abdelsalam EB., I.EM. Nourelhuwuda:
Levamisole-induced Resistance to Raillietina tetragona in Young
Chicks. Acta vet. Brno, 57, 1988:141-152.

The repeated pre-treatment with levamisole (L-tetramisole)
was found to induce significant resistance to Raillietina
tetragona infection in 7 day old chicks. A total of 6 twice
weekly oral doses of 2.5 mg/kg reduced the parasitic burden
from 40% in primarily infected controls (n = 10) to 13% in
levamisole-treated chicks (n = 10). Resistance to R. tetragona
was also observed in reinfected chicks (n = 9) when the intial
infection was subsequently treated with niclosamide (Yomesan,
100 mg/kg). In this respect, the parasitic burden was reduced
to 20%. In addition, a further reduction to 8.8% of the
parasitic burden was obtained in reinfected chicks (n = 9)
when they were also treated with levamisole at 6 twice weekly
doses of 2.5 mg before challenge. The increased resistance
of the young chicks to R. tetragona infection and/or reinfection
was attributed to the immunomodulatory action of levamisole.

Raillietina tetragona (cestode), chicks, Levamisole, resistance.

The imidazole compound levamisole (L-tetramisole) has enjoyed considerable
interest in veterinary medicine due to its broad spectrum anthelmintic
activity and non-specific immunomodulatory effect (Abdelsalam
1986). The latter property was initially discovered by R en o u x and
Renoux (1971) and further substantiated by numerous investigations
and reports (Janssen 1976; Symoens and Rosenthal
1977; Renoux 19783 Brunner and Muscoplat 1980;
Guorrero 1980; Mulgahy and Quinn 1986). However,
the use of levamisole in poultry was still limited to its anthehelmintic
efficacy against certain parasitic nematodes including Ascaridia, Capillaria
and Heterakis spp. (Clarkson and Beg 1970; Al taif 1972;
Pankavish etal. 1973). The modulatory effect of levamisole upon
the avian immune system has not been apparently investigated and the present
report, therefore, describes the effect of levamisole pre-treatment on
the susceptibility to Raillietina tetragona infection in young chicks.
The parasite belongs to the cestode group which does not normally respond
to the chemotherapeutic action of the drug.
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Materials and Methods

B i r d s : Newly-hatched White Leghorn chicks were purchased from
commercial farms (Almasara Co. Ltd, Khartoum North) and raised on standard
grower diet with free access to water. The chicks were kept for one week
before experiments commenced.

D r ugs : Levamisole (Nilverm, ICI solution containing 7.5% W/V
L-tetramisole) Niclosamide (Yomesan 500 mg tablets, Bayer). Levamisole
was further diluted to 1 : 10 in water. Niclosamide was also dissolved
in water and both drugs were administered orally.

Infective mat er i a l: Cysticercoids of R. tetragona were
recovered from naturally-infected ants (Pachycondyla sennaarensis) collected
from soil in the neighbouring farms. The required number of cysticercoids
was suspended in saline and transferred into gelatinous capsule for oral
administration.

Experimental de s i g n : Two complementary experiments
were performed on the effect of levamisole against primary infection and
reinfection with the homologous cestode.

Experiment 1: (Primary infection)

Twenty chicks were divided into two equal groups (A & B). The first group
(A) was pre-treated with 2.5 mg/kg levamisole twice weekly for three weeks.
Group B was left without treatment for the same period of time. Both groups
were then infected with R. tetragona (15 cysticercoids/chick)and killed
two weeks post infection (see Table 1).

Table 1
Experimental design and results of experiment I (Primary infection)

Group Infective dose No. of worms recovered Total Group mean % Re-
(cysticercoids) at necropsy per No. (¥ sp) covery
individual chick

_____________________________________________________________ - ————— =

A - Levami- - 15 2,1,2,1,2,3,2,3,1,3 20 2.0%0.82 13.3%
sole
treated
(n = 10)

B - Untreated 15 4,8,9,8,5,6,4,3,7,6 60 6.0%2.0 40%
controls
(n = 10)

Experiment 2 ¢ (Reinfection)

Three equal groups of chicks (A,, B, & B,) were used. Each group was
composed of 9 chicks of the same %ge %7-da old). Groups B, and B, were
initially infected with 20 cysticercoids per chick and subsequ%ntly t%eated
with niclosamide (100 mg/kg) a week after. Both groups were then reinfected
with the same number of cysticercoids and killed after another two weeks
(Table 2). However, group B, chicks were first pre-treated with levamisole
(2.5 mg/kg twice weekly) for“3 weeks before reinfection. On the other hand,
group A, chicks were used as primarily infected controls (i.e infected
with 20~ cysticercoids each and killed two weeks post - infection for
comparison).



149

Table 2
Experimental design and results of experiment 2 (Reinfection)

Group Infective dose No. of worms recovered Total Group mean % Re-
(cysticercoids) at necropsy per No. (Y sD) covery
Primary Challenge individual chick

A,- Prima- 20 o 12,9,11,9,7,8,12,10,8 86 9.6%1.81 . 47.8%
rily
infec-
ted
(n=9)
B,- Reinfec- 20 .20 4,6,2,4,3,5,4,5,3 36 4.0%1.22 20%
ted (treated
(n=9) with
niclos-
amide)
B,-Rein- 20 20 2,1,1,2,3,1,1,3,2 16 1.8%0.83 8.8%
fected (treated
/leva- with

misole niclos-
treated amide)
(n=9)

Worm recovery

The whole intestines were immediately removed at necropsy and opened
into plastic dishes containing normal saline. The content was evacuated
and the recovered worms were collected and preserved in Roudabush solution.
They were then identified under light microscope an.! counted individually.
Student s t-test was employed for the statistical evaluation of the results.

Results

The results of tapeworm recovery in primary infection
and reinfection with R. tetragona in chicks are also shown
in tables 1 and 2. .

Primary infection (Tablel):

The mean parasitic burden in levamisole-treated chicks
(group A) was significantly lower (P < 0.001) than in un-
treated controls (group B). The mean percentage tapeworm
recovery was reduced from 40% in the control group to
13% in levamisole treated chicks.

Reinfection (Table 2):

The total worm burden in the reinfected groups (B apd
was significantly lower (P< 0.001) than in primarily
1n%ected chicks (group A,). The overall percentage tapeworm
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recovery was reduced to 20 % in the reinfected chicks
(group B,) without levamisole treatment. However, a further
reduction ~ to 8.8 % of the overall percentage tapeworm
recovery was obtained by levamisole treatment in reinfected
chicks (group B2).

The results of the present work have generally indicated
that the pretreatment of young chicks with repeated doses
of levamisole (2.5 mg/kg twice weekly for three weeks)
increased their resistance to R. tetragona infection as judged
by the significant reduction of worm recovery (Table 1).
The result was probably due the immunomodulatory action
of levamisole, since the drug was not found to have any
anthelmintic efficacy against tapeworms (T hienpont
et al. 1966; J ans s en 1976). Although the modulatory
effect of levamisole upon the mammalian immune system is
now well recognized (Muleahy and Quinn 1986),
however, the exact mechanisms by which the drug can exert
its immunological effects are not fully understood. Never-
theless, the drug was suggested to enhance the lymphocyte
proliferative responses, increase lymphokin production and
promote macrophage function (phagocytosis) (Al-1IDb -
rahim et al. 1977). In addition, the drug was found
to be more effective in young hosts (J anssen 1976)
and in those with hypofunctional T - lymphocytes
(Guerroro 1980). In the present report, the chicks
were used as young as 7-day old and that would probably
account for the relative success of the drug in inducing
significant immune protection against the parasite (R.

tetragona). . _ _
Acquired resistance to homologous reinfection with cestode

parasites has been previously reported (Heath et
al. 1979). In the present work, a significant resistance
to reinfection with R. tetragona was also observed in young
chicks (Table 2). The results, therefore, indicate that
chicks are capable of developing acquired resistance to
- homologous reinfection with the cestode parasites. chh
resistance was probably due to the antigenic stimulation
caused by the destruction and disintegration of the de_ad
parasite of the previous infection as a result of niclosamide
treatment. Resistance to reinfection was also enhanced by
levamisole pre-treatment (Table 2).

It is finally concluded that the routine use of levamisole
in poultry management is highly benificial in terms of its
" broad-spectrum  anthelmintic activity and non-specific
immunomodulation. ‘
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Levamisolem indukovand resistence
k infekci Raillietina tetragona u kurat

Opakovana premedikace levamisolem (L-tetramisole) vedle
k signifikantni resistenci vGéi infekci Raillietina tetragona
u 7dennich kufat. Celkem 6 ordlnich davek po 2,5 mg.kg ~
zredukovalo 40%ni parazitdrni invazi u primarné infikovanych
kontrol (n = 10) na 13 % u kurat osetrenych levamisolem.
Resistence viéi R. tetragona byla také pozorovdna u rein-
fikovanych kurat (n = 9), kdyZ byla pocdteéni infekce 1é-
¢ena niclosamidem (Yomesan, 100 mg.kg "). V tomto pri-
padé byla parazitdrni invaze zredukovdna na 20 %. Dalsi
redukce na 8,8 % nastala u reinfikovanych kurat (n = 9),
kterda byla také oSetfena levamisolem za pouZiti 6 davek
po 2,5 mg 2 x tydné pred CelenZi. ZvySend resistence kurat
k infekci R. tetragona a reinfekci je prisuzovana imuno-
modulaénimu udéinku levamisolu.

MHOYUHpOBaHHASA JIEBAMH30JIOM PE3HUCTEHTHOCTD
K UHPexuuu Raillietina tetragona y UbINIAT

IloBTOpHaA mnpemenukaunus sneBaMu3oJioM (L-tetramisoled

BBUIMJIACh B  3HAYMMYK® PE3HCTEHTHOCTb K HHPEeKUHH
Raillietina tetragona y UBHIIJIAT B BO3pacTe 7 CYTOK.
B uHuTOore 6 oOpaJdbHEIX nOOo3 o 2,5 Mr.xr-1 penyuu-
poBano 40% Iapa3uTapHYlW® HHBA3UW Y I[EPBHYHO HHOH-
LHHUPOBAHHBIX KOHTPOJIBHEIX rpynn (H=10) B cnyuae
13% UbIJIAT, I[IPUHUMAKIMMX JIEBAMH30JI. PEe3HUCTEHTHOCTH
K R. tetragona Hab6iomalli TakXe Y PeHHOHLUHPOBAHHBIX
UBIUIAT (n=9), kKorma HavaJbHYW0_, HHQEeKILHIo JIeUHJIN
HHKJIOCaMHOoM (emecaH, 100 Mr.xr ~). B OaHHOM cliyyae
napasuTapHY0 HHBAa3M0 penyuuposanu mngo 20%. Iocne-
oywmasi penykuus no 8,8% HMesla MeCTO Y IIOBTOPHO
HHOUUUPOBAHHBIX LBIUIAT (n=9), IPpHHUMABIUX JIEBAMH3OJI
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B 6 mosax mno 2,5 Mr mBa pasa B HeOeJsiw Iepeln uyeJyieH-
XHpoBaHHEM . IJlOBbIIEHHAST PE3HCTEHTHOCTL LBIUIAT K HH-
dexkuuu R. tetragona U peHHPeKUHUH CBA3BIBAETCSAC HMMY-
HOMOZLYJISILMOHHBIM BO3OENCTBHEM JIeBaMH30JIa.
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