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Abstract: Problem statement: Regarding the role of Japanese quallst(rnix coturnix japonica) in
reassortment and spreading of avian influenza y&lises and inadequate protection of vaccination in
this species, the present study aimed to evaliegtestfect of levamisole as an immunomodulatory
agent on cell-mediated immunity (CMI), antibody pessesand shedding of HON2 Al virus in
experimentally infected quail#\pproach: On day 20 of age, 100 quails randomly allocatdd #
equal groups. Birds in groups 2, 3 and 4 were itaded with virus where group 1 kept as control.
Groups 3 and 4 orally received 15 mg ktevamisole for three consecutive days just befores
inoculation which was repeated 10 days post indicuia(Pl) only in group 4. Antibody titers and
CMI of all birds were assayed by HI and delayedetfyypersensitivity (DTH) test respectively and
virus detection in fecal and tracheal samples peréa by RT-PCR method. Data analyzed by one-
way ANOVA and Tukey's testResults: Levamisole in both regimens had no appreciablecefbn
antibody titers (p>0.05) while repeated regimerulted in higher CMI response than group 2 at 48
and 72 h post DTH test (p = 0.011 and p = 0.03peetsvely). Total fecal samples positive for virus
from birds in group 3 and 4 were 34.4 and 40% lothemn group 2 respectively. For trachea, the
positive samples were 33.3% (group 3) and 46.7%ufg#) lower than group 2. Moreover; fecal and
tracheal samples from levamisole treated birdse@afly from group 4) became void of virus earlier
than group 2.Conclusion/Recommendations. Levamisole administration in a repeated regimen
enhances CMI response against HON2 Al virus andaesl virus shedding in quails. This may pave
the road for further investigations on potentialsiive effects of this agent on prevention and
management of HON2 Al infections in quail industry.
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INTRODUCTION with inactivated vaccine, which indicates incomelet
protection of this vaccine against Al viruses iraigl
HI9N2 avian influenza (Al) viruses are among thelnterestingly, it has been shown that quails cavide
most commonly occurring infections in domestic an environment for the reassortments between avian
poultry populations and several epidemics of thisand human influenza viruses and act as a potential
subtype have been reported in Asia and North Araericintermediate host by carrying sialic acid receptors
since 1990 (Alexander, 2000; Peidsal., 2001; Tang compatible with binding to avian and human influgnz
et al., 1998). In Iran, an outbreak of HON2 Al viruses viruses (Wan and Perez, 2006).
occurred in broiler chickens during 1998-2001 wath Recently, manipulation of immune responses by
mortality rate of 20% to 60% in affected farms (Nil various agents in order to improve efficacy of
and Asasi, 2003). Although this subtype is congider vaccination has been practiced. Immunostimulant
as a low-pathogenicity Al virus, it can infect adei agents such as levamisole have been used in anpatte
variety of species including Japanese quéisturnix  to enhance protective immune responses of chickens
coturnix japonica). Ebrahimi et al. observed that a prevention or control of infectious diseases iniigd
field-isolated HON2 Al virusan infect all unvaccinated Newcastle disease (Yiet al., 2007), infectious bursal
quails while infects 30% to 40% of birds vaccinateddisease (Singh and Dhawedkar, 1993), Marek's diseas
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(Kodamaet al., 1980) and coccidiosis (Onaghal., (DNCB) solution (10 mg m[%) by SC injection in the
1984; Giambrone and Klesius, 1985) with varioussat breast. After 14 days, these sensitized chicken® we
of success; however, to our knowledge the effethisf challenged with 0.25 mL of DNCB (1.5 mg ﬁ})_
drug on immune responses and virus shedding pefiod injected with about 2 cm distances on the left sifle
HON2 Al viruses in quails has not been addressgd y the first injection site. Skin thickness was meaduat
Regarding to the growing interests in quail industr  zero (defined as immediately after DNCB challenge),
Iran, inadequate efficiency of vaccination and tole 24, 48 and 72 h post DNCB challenge by a Vernier
of this species in reassortment and spreading of Ataliper with the precision of 0.02 mm.

viruses, the present study was conducted to eathat

effect of levamisole administered in two regimems 0 Evaluation of virus shedding period: During 15 days
cell-mediated immunity (CMI), antibody response®l  P| samples from feces and trachea of 3 birds oh eac
virus shedding period of HON2 Al viruses in group were randomly collected with 3 days intervals

experimentally infected quails. and stored in -70°C. Virus detection was perforrgd
Reverse Transcription-Polymerase Chain Reaction (RT
MATERIALSAND METHODS PCR) method.

RNA was extracted by RN¥' (-plus) (CinnaGen
Tehran, Iran) commercial kit according to

manufacturer’s instructions. For this purpose 10%

Cgspension of fecal samples in normal saline was

HON2 Al virus. The virus used for this study, Co
A/chicken/Iran/772/1998 (H9N2), was obtained from ~ '
Razi serum and vaccine research institute, Telran,

Virus was propagated in 10-day-old embryonate
chicken eggs and stored at -70°C. Avian influenza

virus ‘was _titrated to determine the 50% EQ9pnA was reverse transcribed using AccuPower® RT
Infectious Dose (EIRy) by the method of Reed and prgmix (Bioneer Co., Daejeon, South Korea) kit. HOF
Muench (1937). and H9R primer pair which yield in specific
amplification of a 488 bp fragment within tiH9 gene

repared and after centrifugation at 7500 rpm for 1
in in 4°C, 200uL of supernatant was used. Extracted

Animals and experimental design: One hundred one-

i d with the following sequences: HOFCTY
week-old Japanese quails from both sexes werd/€r¢ Us€ |
purchased and randomly allocated into 4 equal g;roup}gAC ACA GAR CAC AAT GG 3 and H9R: 5 GTC

(n = 25 each). Birds had free access to feed andrwa ACA CTT GTT GTT GTR TC 3as described by Lee

and reared under bio security conditions. Maternafat al. (2001) for cDNA synthesis. pL of the CDNA

antibody titer against Al was assayed on the eo#ran was used for PCR amplification. The PCR

. - thermocycling condition for the gene was as follo36
day of birds by HI method. On day 20 of age, birds cycles with denaturation at 95°C for 60 sec, primer

groups 2, 3 and 4 were inoculated through the nare nnealin o ;

. . ; g at 53°C for 60 sec and primer extension a
with a comeng_agon. of 10 EllDliolb'trd H9N2t 'TI 472°C for 60 sec and a final extension step at 71C
VIrUSEs, while Dirds In group 1 kept as control andy g min (Tajmaneskt al., 2006). 5uL of PCR product

rece!veg 1né)rmallk sa|1l|ne. _Blrlds Rm gliogﬁs 3 andt_ 4vas subjected to 1% agarose gel electrophoresis
received 15 mg/kg levamisole (Razak Pharmaceuticglyniaining ethidium bromide and visualized under
Laboratories, Tehran, Iran) for three consecutiggsd | jiraviolet light.

just before virus inoculation (days 17, 18 and fLage)

by oral gavages. This treatment was repeated 18 day iqical analysis Data were presented as mean+SD.

post inoculation (PI) (days 30, 31 and 32 of ag8y @ p5ia analysis was carried out by using one-way
birds of group 4. . . . ANOVA and Tukey’s multiple comparison tests as the
All methods used in the study were in compllancepost hoc (SPSS 11.5 for windows software).

with the institutional ethical guidelines of School  pjgterences were considered significant at p<0.05.
Veterinary Medicine, Shiraz University for use of

animals in research. RESULTS

HI test: Antibody titers of all birds against Al were
assayed on the day of virus inoculation followed byClinical ~ observations:. No adverse clinical
days 9, 14, 21 and 32 PI by HI method. manifestations or mortalities were observed in $iod
all groups during the experimental period.

DTH test: Cell-mediated immune response was
assayed by performing delayed type hypersensitivityyumoral immune responses: Figure 1 depicts the
(DTH) test as described by Murgral. (2009) with few  results from the HI test. Antibody titer of birdefn the
modifications. Fourteen days Pl all birds werecontrol group remained very low all through the
sensitized with 0.25 mL of 2, 4-dinitrochlorobeneen sampling period.

17



American J. Animal & Vet. i, 7 (1): 16-20, 2012

-@- Control

- Challenged
—A— Challenged + Levamisole 1

10 A
—¥- Challenged + Levamisole 2

J/

54

-

T T T
0 10 20 30 40

Days after inoculation

T

Serum HI antibody titer (logy)

Fig
and 32 days post inoculation of birds in different
groups

-@- Control
— Challenged
—A— Challenged + Levamisole 1

—¥- Challenged + Levamisole 2

Skin thickness (mm)

T
40 80

Hours

Fig. 2: Skin thickness (meantSD) of birds in diffet

challenge with DNCB. Skin thickness of birds in gpo
2 was significantly higher than control group atat8l
72 h post challenge (p
respectively); Levamisole administration in repédate
regimen
significantly higher than group 2 at 48 and 72 h=(p
0.011 and p = 0.031 respectively). The differente i
skin thickness of two levamisole treated groups was
significant at 48 h with p
depicted in Fig. 2.

0.012 and p 0.009

(group 4) resulted in skin thickness

0.043. Results are

. 1: HI Antibody (meantSD) titers at 0, 9, 141 2 vijrys shedding period: All samples from control

group were void of virus during the whole sampling
period, while both tracheal and fecal samples from
group 2 became positive for virus from day 3 post
inoculation and so on. 60% of total fecal samptesf
group 2 were positive for virus while in birds trec
with levamisole the percentage reduced to 26.6 and
20% in groups 3 and 4 (34.4 and 40% lower thanmrou
2 respectively). For tracheal samples the percentag
was 73.3% in group 2, 40% in group 3 and 26.6% in
group 4 (33.3% and 46.7% lower than group 2
respectively). Results of PCR test on fecal ancheal
samples are summarized in Table 1.

DISCUSSION

groups, measured at 0, 24, 48 and 72 hours post

delayed type hypersensitivity test

Tablel: Comparison of viral detection in feces adchea of

Levamisole is a synthetic anthelmintic agent with
immunomodulatory properties. Its use as an

Japanese quails in different groups during dayst posiMmunostimulant in avian species dates back to 1979

inoculation (PI)

SamplesFeces Trachea

Days PI Co Ch Ch+L1 Ch+L2 Co Ch Ch+L1 Ch+L2
3 0/3 2/3 1/3 1/3 0/3 2/3 0/3 0/3

6 03 23 1/3 1/3 0/3 3/3 0/3 0/3

9 0/3 2/3 1/3 1/3 0/3 3/3 3/3 2/3

12 0/3 23 1/3 0/3 0/3 2/3 2/3 2/3

15 0/3 1/3 0/3 0/3 0/3 1/3 1/3 0/3

Data presented as number of samples positive fasikiumber of
total samples. Co: Control; Ch: Challenged with 29Mfluenza
virus; Ch+L1: Challenged with HON2 influenza viraisd treated with
15 mg kg* levamisole for three consecutive days just befores
inoculation and Ch+L2: Challenged with HON2 inflaanvirus and
treated with 15 mg kg levamisole for three consecutive days just
before virus inoculation which was repeated 10 ddys

when Soppiet al. (1979) demonstrated that levamisole
is able to enhance both humoral and cellular immune
responses in normal chickens. The effect was ptgbab
mediated by the activation of the T cell functiomda
included only antibody responses to thymus dependen
antigen. To our knowledge, although effects of
levamisole on immune responses against influenza ha
been evaluated in humans (Obrosova-Serewval.,
1984; Pikeet al., 1977) and chickens (Mayakhi al.,
2007), quails were not addressed before. This matetil/

us to evaluate the effect of levamisole on CMI,
antibody responsesnd virus shedding period of HON2
Al viruses in this species with regard to the récen
progressive interest in quail industry and the piigé

Highest antibody titer was observed 9 days posbf this species as an intermediate host for bothnav

challenge in all other groups. HI titers of birds i
groups 2, 3 and 4 were significantly higher thantom

and human influenza viruses (Wan and Perez, 2006)
accompanied by incomplete protection of inactivated

group from day 9 and so on with p<0.02 for all vaccines (Ebrahingt al., 2011).

comparisons. Levamisole administration in
regimens had no appreciable effect on antibodystite

both

Infection with Al viruses elicits a humoral antiho

response at both systemic and mucosal levels.

during the sampling period as compared to birds imntibodies against the surface proteins (HA and NA)

group 2 (p>0.05).

Cell-mediated immune responses: The highest skin
thickness of all groups was observed 24 h po

are neutralizing and protective (Suarez and Schultz
Cherry, 2000). In our study inoculation of H9N2

virus resulted in an obvious antibody response as
stompared to non infected birds, which clearly
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demonstrate that inoculation of virus was succédssfumediated responses is important in influenza viral
and birds were infected. clearance. More definitive tests for evaluationGi|

In a study performed by Obrosova-Serataal.  are needed to clarify how levamisole affects these
(1984) levamisole activated antibody production inresponses and shedding of HON2 Al virus in quails.
young subjects in response to administration afe |

influenza A (H3N2) vaccine and enhanced the CONCLUSION
protective effect of vaccination. The senile sutsec _ _ S
vaccinated with inactivated influenza A vaccine 23 In conclusion, levamisole administration in a

and H1N1) had a good immune response and the use tipeated regimen enhances CMI responses against
levamisole was not reflected in antibody rises. Mtay HOINZ2 Al viruses and reduces virus shedding perfod i

et al. (2007) showed that daily administration of 2 mg&XPerimentally infected quails. This may pave tbadr
levamisole from two days before vaccination of for further investigations on potential positivéeets of

chickens with killed HON2 influenza vaccine, or gm this agent on prevention and management of HON2 Al

levamisole at the time of vaccination against iefima infections in quail industry.
disease can increase influenza antibody titer is th ACKNOWLEDGEMENT
species. This is inconsistent with our results wher
levamisole administration in both regimens had no
appreciable effect on antibody titers during theUni
sampling period.
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