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SUMMARY

310 one day old Ross chicks were used to study
the effect of Chlortetracycline as a growth pro-
moter (200 gm/ton ration) and/or Levamisole (20
mg/kg b.w.) on the immune response of chickens
either non-vaccinated or vaccinated against New-
castle disease virus. Chlortetracycline was found
0 increase the body weight and food consump-
tion, and to improve the feed conversion ratio and
“feed effeciency, but it decreased the cellular

immune represented by decreased

response
IymPhOCyte stimulation index against phytohea-
Magglutinin, phagocytosis percentage and phago-
Ylie index. Also, it decreased the humoral
immupe response represented by decreased anti-
body titre (ELISA titre) and decreased protection
e of the Newcastle vaccine against challenge
With virulent ND" virus. While, levamisole in-
“reased al] the parameters of the cellular and

humorg) immune response in the chickens treated
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with both _chlortetracyc_line and levamisole, thus
assuring the levamisole immunorestorative

properties.

Key words: Chlortetracycline, Levamisole,
Immune response, Immunosuppression,

Immunomodulator, chickens.

INTRODUCTION

Poultry industry is facing increasing problems due
to emergence of more virulent forms of pathogens
causing severe infections and mortality in com-
mercial flocks, for example; chickens are very
sensitive to a wide range of viral, bacterial and
parasitic diseases, such as New castle disease,
Salmonellosis and Coccidiosis (Buerstedde ot al.,
[9_99) and the two muin mechanisms by which
disease is controlled involve the use of vaccineg
and  antimicrobials. Vaccines aim

to offer

protection  against particular pathogens mainly
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viral pathogens. While, antimicrobials provide
protection against bacterial diseases and this pro-
tection require their continual use even in the ab-
sence of apparent disease especially when having
a growth promoting activity (Lowenthal, 2001).

8

¥
Many antibiotics are capable of depressing the
immune system especially when used atlhigh lev-
els and/or for extended periods and this immuno-
suppression contributes to a variety of health
problems (Giambrone, 1994) and the most obvi-
ous signs of immunosuppression-health problems
include an observed increase in susceptibility to
infection, poor performance and often accompa-
nied by decreased antibody responses, which may

be seen as suboptimal vabcine responses or vac-
cine failure (Adair, 1996).

.Based on these facts, the present investigation
aims to Study the effect of Chlortetracyclin as a
growth promoter on the development of cellular

and humoral immune response against Newcastle

disease vaccine in chickens and to assess the im-

munomodulatory effect of Levamisole in chlorte-

tracycline treated chickens as we|| as in he

althy,
vaccinated chickens.

» (4

MATERIALS AND METHODS
Chickens: .

Three hundreds and tep (310) one day old, co
_ » COm-
mercial (Ross) broiler chicks from Ismaillia

Misr

Poultry Company were used in thig Study

312 .

: ’{NDV'challenge strain

The chicks were reared under hygienic conditiop,
in batteries and fed on a balanced commerciy) fa.
tion free from antimicrobial agents and Watere

ad-libitum.

The ration given to Chlortetracycline ( CTo)
treated groups was supplemented with CTC 209
by 1kg/ton (200 gm CTC pure/ton ration) Starting
from one day old till age of 5 weeks (Yeo and
Kim, 1997).

Drugs: |
Chlortetracycline (Chlortetracycline 20%): |
is used in the study as 20 % powder (Amoun

Pharmaceutical ‘Co. Egypt) and Levamisole
(Ucimisole)E is used in the study as 10% solu-

tion produced by (Amoun Pharmaceutical Co.
Egypt). '

Biological Agents:
NDV vaccine
Hitchner B (Intervet.Holland) was used at the ™

day of age as eye drops and Lasota (Int"

vet.Holland) Was used at the 18th day of ag L
drinking water,

] '
R e !
o §

Velogenic Viserotropig: strain of NDV (VVNDV)
"as indly supplied by Dr. Abeer Sayed ™
"ology  department, ~ Animal Health Rescar;
nstitute (AHRI) oy Egypt. The chil®®

X Ll
fose was 106 EID5y/0.2 mi/bitd via nuramuse
injection.

Vet-MPl“ T ~.
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\ntigen for phagocytosis

candida albicans Wwas obtained from Mycology
Department, Animal Health Research Institute
(AHRD) Dokki, Egypt. The yeast has been grown
on Sabaroud dextrose agar medium 24 hours
pefore use. It was used to determine the phagocyt-
ic activity and the percentage of chicken peripher-

al blood monocytes.

Media:

Roswell Park Memorial Institute (RPMI 1640) .

issue culture medium with L-glutamine was pur-
chased from EuroClone-Europe, Lymphocyte sep-
aration medium (Ficol hypaque) with density of
1.077 gm/ml, was obtained from Biochrom KG,
Berlin, Foetal Bovine Serum (F.B.S) obtained

from Biochrom KG, Berlin.

Reagents

Phytoheamagglutinin-L (PHA-L) (Biochrom Ber-
ling), It was obtained as lyophilized powder and
reconstituted in 5 ml RPMI-0-1640 medium and
used as non specific mitogen in the lymphocyte
proliferation test.

Glucose reagent liquicolor used for evaluation of

the lymphocyte activity.

NewCastle disease virus Antibody Kit
Commercial ELISA system (IDEXX laboratories,

USA) was used according to the manufacturer's

instruction,

Vet.Med.J.,Giza.Vol.53.No.2(2005)

Experimental design:

310 one day old commercial (Ross) broiler chicks

were classified into 2 groups:

I. Control non-treated group (153 chicks) fed
on a balanced commercial ration free from
antimicrobials.

2.Treated group (155 chicks) fed on a balanced
commercial ration supplied with Chlortetracy-
cline (CTC) as a growth promoter in a dose of

200 gm/ton ration for 5 weeks.

At age of 7 days each mean group was devided

into 2 subgroups (75 birds in each) as follows:

1.Control non-treated, non-vaccinated group.

2 Treated group with chlortetracycline and non-
vaccinated. |

3.Non-treated, vaccinated group with Hitchner Bl
as eye drops. ‘

4.Treated with CTC and vaccinated group.

At age of 17 days old, each of the four groups was
further devided into 2 groups one of them was
treated with Levamisole as 20 mg/kg body weight

1999) for 3
days, the 17th, the 18t and the 19th day of age.

in the drinking water (Dutta et al,

At age of 18 days old, all the vaccinated groups
were vaccinated with Lasota in the drinking wa-
ter. Where groups became as follows:-

1.Non-treated, non-vaccinated group.
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2. CTC-treated-non-vaccinated group.

3. Non-treated-vaccinated group.

4. CTC-treated-vaccinated group.

5. Levamisole-treated-non-vaccinated group.

6.Levamisole+CTC-treated-non-vaccinated
group.

7.Levamisole-treated-vaccinated group.

8.Levamisole+CTC-treated-vaccinated group.

Al age of 5 weeks, the rest of birds (20 birds in
cach group) were fed on ration free from antimi-
crobials after stoppage of CTC for the treated
groups, and at age of 6 weeks; all the birds in
each group were challenged by the Velogenic

Newcastle Virus and kept under daily observation
for 3 weeks. ’

Blood samples

2 blood samples were collected from each bird
each time (Sbirds from each group at 1, 2, 3, 4,
and 5 weeks old); one sample was collected with
heparine anticoagulant for the cellular immune re-
Sponse assay and used for assessment of :

Lymphocyte  stimulation index against nbn-

specific mitogen phytohaemagglutinin (PHA): A
modified method of Lee (1974), (1977) and
(1984), Charles et al,, (1978) was carried out

(1981) a&b, Anthony ¢t al,,

(1985) anq Ant]
and Hazen (1988), While the ;

3rd

314

include any anticoagulant and was centrifuge t
obtain serum for humoral immune responge 455y

measuring the antibody titre by ELISA tegt,
RESULTS

Effect on the growth performance Parametes,
Supplementation of ration with CTC, induceq sig-
nificant increases in body weights till the marge,.
ing age (6 weeks) as shown in table (1), and feeq
consumption/bird and as well, improved signifi-

cantly feed conversion rate and feed efficiency as

shown in table (2).

Effect on the cellular immune response :

a-Effect of chlortetracycline:

CTC decreased significantly the lymphocyte stim-
ulation index against (PHA) as shown in table (3),

the phagocytosis percentage and the phagocytic
index in both CTC-

vaccinated chickens

treated-non-vaccinated and

at 2-5 weeks post treatment
as shown in table (4) and (5).

b-Effect of levamisgle :

The drug showeqd significant increases in the ly™
Phocyte stimulation jndex against (PHA) (tab®
V- the phagocytosis percentage (table 4) and ¥
Phagocytic index (table S)in the groups reat®!
With levamisole+CTC and either vaccinated o
NON-vaccinateq and also in the levamisgl&trﬂﬂwd'

. R ' c
vaccinated 8roup after treatment with leVﬂm‘Sol
by 1, 8, and 15 days.

Vat na_ .
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Table (2): Effect of Chlortetracycline (200 gm/ton ration) given for 5 weeks old on The

Feed Consumption, Feed Conversion .Ratio and Feed Efficiency in nop.

vaccinated and vaccinated, levamisole treated and non treated chickens at ¢

Feed

TR Feed _ Feed Efficiency
Consumption Conversion (gm/gm)
Group (gm./bird) Rala (pm/gm)
Non=treated-non- 2569.9 2.086 +0.039a 0.479 £ 0.0082
vaccinated '
CTC-treated-non 2760.2 1.744 + 0.041b 0.573 £ 0.003b
vaccinated '
Non-treated- 2546.4 2.07 £ 0.0542 0.482 £ 0.00582
vaccinated
CTC-treated- 27221 ; b b
vaceinated : 1.719 £ 0.027 0.581 +0.0079
Lev-treated-non-
vaceinated Fae.D 2.084 +0.032 0.479 +0.0072
Lev+CTC-
treated-non- 21846 1.752 + 0.01b 0.570 + 0.0024b
vaccinated v
Lev-treated
vacehnatad 2549.5 2.056 +0.0212 0.486 + 0.00463
Lev+CTC-treated
vaceinate) 2758.8 1.732 + 0.042b 0.577 +0.0021b
("i‘C:chlortetracycline - Lev=levamisole (MeantS.E ) Nes
Means lmving different Superscripts (a, b) are signi fiCanlly diffe s

VEt.Med'J
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Table (6): Effect of chlortetracycline (200 gm/ton ration) given for s
able .

weeks and [ or Jevamisole (20 mg/k
antibody titre in v

g b.w ) given for 3 succes.
accinated chickens using

sive days on the

ELISA technique

g - Lev- Py
Time post Non- CTC Lev+CTC.
Age vaccinall)tion treated- treated- treated- | treated-
vaccinated vaccinated vaccinated | vaccinateq
1 week Zero time 423 428 | - | - T‘-
131.9 127.2
2wweks | 1wk post 11712 9592b | - | -ee-
1Y vaccine +50.4 +108.4
3
weeks 3d post 572.25% 395.752 869.3¢€ 6282

21y vaccine 186.85 +65.95 +106.03 +79.3

4

weeks [ 10d post 31812 1264.8b 3543c

2% vaccine +166.4 +295.5 192.8 o
; 192 +181.6

.

2rY vaccine +19
+196.96 +12
*124.48 +73.9
+73. +190.2

CTCx=chlortetracycline
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Levamisole did not affect significantly on any of
the measured parameters in the levamisole-

treated-non-vaccinated group.

Effect on Humoral immune response:

a- Effect of chlortetracycline:

CTC significant reduced the antibody titre meas-
ured by ELISA test, in both CTC-treated-non-
vaccinated and vaccinated chickens at 2-5 weeks

post treatment as shown in table (6).

b-Effect of levamisole :

It increased significantly the antibody titre meas-
ured by ELISA test, in the levamisole-treated-
CTC-treated group and also in levamisole-treated-

vaccinated group at 1, 8, and 15 days post levami-
sole treatment (table 6).

Challeng test :

The use of CTC in the study as a growth promoter
led to decreases in the protection rate of the ND
vaccine against challenge of birds with the Velo-
genic viserotropic ND virus. As the protection
rate of the vaccine in the CTC-treated-vaccinated
group was 45% and in the non-treated-vaccinated
group 90% as shown in table (.

The use of levamisole increased the protection
rate of the ND vaccine against challenge with (he
virulent strain of ND virus, and protection rate ip
lcvamisole-trealed-CTC-treated-vaccinated group

was 90% while in levamisole-treated-vaccinated

322

group was 95% (table 7).
DISCUSSION

Regarding the effect of CTC (as 200 gm /top
ration for 5 weeks starting from | day old) on the
body weight, feed consumption, feed conversiop
ratio and feed efficiency, the present results
revealed significant improvement on all parame-
ters. These results agreed with those obtained by
Shojadoost et al., (2001) and Li et al., (2002) in
broilers, and these effects on the growth perfor-
mance parameters give CTC the advantage of pro-
moting growth when is given as a feed additive.
The growth promoting effect of CTC could be
regarded according to Visek, (1978) to the CTC
effect as an antimicrobial on digestive tract mi-
cro-organisms either stimulating the proliferation
of microorganisms that positively affect nutrient
utilization or inhibiting the proliferation of micro-
organisms that may produce antigrowth factors or
through the digestive tract thinning and the asso-
ciated effects on nutrient absorption. Also, this ef-
fect could be explained according to the hypothe-
Sis  suggested by Hathaway et al, (199)
regarding CTC effect op growth to an endocrine

ax1s; Increasing Plasma concentration of Insulin-

like-Growth Factor-1 (IGF-I) which positively

enhance growth, of could be attributed to the
explanation Presented by Rumsey et al., (2000)
Suggesting that the gyp therapeutic feeding of
CTC attenuate the response of pituitary gland °

Vet.Med g, .Giza.Vol.SB.N0.2(2005)
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Thyroid Releasing Hormone (TRH) giving lower
plasma thyroxin level and tend to increase energy
utilization, or as suggested recently by Tong et
al., (2002) that dietary CTC promotes the growth
performance by blocking the immune system and
supported by the illustration presented by Sauber
et al., (1999) who revealed that when the bird is
faced by an infectious microbe, the immune sys-
rem's white cells are then activated and release cy-
tokines such as Interleukine-1 (IL-1) and Tumer
Necrosis Factor (TNF) which mediate a series of
metabolic adjustments that include; an elevated
basal metabolic rate and body temperature, great-
er rates of gluconeogenesis and glucose oxidation,
reduction in circulating concentrations of anabolic
hormones including Growth Hormone (GH), IGF
I and prolactin and stimulated release of catabolic
hormones including glucocorticoids. These endo-
crine shifts tend to depress feed intake, tissue
growth rates and efficiency of feed utilization in
growing chicks as a result of clinical or subclini-
cal infections. When birds fed sub therapeutic an-
tibiotics, these antibiotics do not kill microbes but
work by blocking the previously mentioned cyto-
kine pathway and consequently result in birds

grow rapidly but with weakened immune systems.

Concerning the effect of CTC on the lympho-
cyte Stimulation index against (PHA), these re-
sults revealed that CTC induced significant de-
creases in the lymphocyte stimulation index at 2,

3, 4, and 5 weeks post CTC treatment in both

Vet.Med.J .,Giza.Vol.SB.No.Z(ZOOS)

non-vaccinated and vaccinated chickens, indicat-
ing that CTC induced depression in the prolifera-
tion of T-lymphocytes against in Vitro stimulation
with PHA. The present data were in harmony
with that of Tong et al., (2002) and may be ex-
plained according to Forsgren et al., (1980) who
investigated the effect of oxytetracycline on lym-
phocyte proliferation in vitro and suggested that
oxytetracycline may be able to penetrate lympho-

C)‘-!s and inhibit its protein and DNA synthesis

and thereby its proliferation.

The results concerning the effect of levamisole
on the lymphocyte Stimulation index against
(PHA) showed that levamisole induced signifi-
cant increases in CTC-treated chickens either vac-
cinated or non-vaccinated at 1, 8, and 15 days
post levamisole treatment. These results were in
consistent with those obtained by Kayatas (2002).
Likewise, these findings also agreed with Drews
(1990) who defined levamisole as an immuno-
restorative drug having the ability to restore hypo-
functional lymphocytes to the level of normal
function and this can be attributed to the levami-
sole enhancement of the intracellular concentra-
tion of cGMP (cyclic Guanosine Mono Phos-
phate) which results in stimulatation of protein
and nucleic acid synthesis in antigen- and mito-

gen-stimulated lymphocytes.

Levamisole according to the present results in-

duced significant increases in lymphocyte stimu-
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lation index against PHA in levamisole-treated;
vaccinated chickens after 1, 8, and 15 days post
levamisole treatment. These results were support-‘
ed by those obtained by Dutta et al., (1999) and

attributed to the previous explanation.

Regarding the effect of CTC on the phagocytosis
Percentage and the phagocytic index, the obtained
results showed that CTC induced significant de-
creases at 2, 3, 4, and 5 weeks of CTC treatr(g%ﬁt
in both vaccinated and non-vaccinated chickens.
The present results were in harmony with those of
Forsgren and Gnarpe (1982) who stated that tetra-
cyclines may alter polymorphnuclear functions as
a result of alteration in its morphology leading to
inability of leukocytes to phagocytose yeasts and
bacteria. Kucers et al., (1987) tried to investigate
the adverse effect of tetracycline on the phagocyt-
ic activity and explained that by the increased uri-
nary secretion of vitamin c during tetracycline
therapy depleted leukocytes of ascofbic acid

which is valuble for its phagocytic function.

Concerning the effect of levamisole on the

phagocytosis percentage and phagocytic index,
the resulted data showed that levamisole induced

significant increases at |, 8, and 15 days post le-

vamisole treatment in levamisole-treated-CTC-

treated chickens either vaccinated or non

vaccinated to a level comparable with that of the

corresponding  control non-levamisole-trcaled-

non-CTC-treated groups. These results were cop.-
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firmed by those obtained by Zhamsaranova anq
Lebedeva (2003) in mice immunosuppressed by
herbicide 2,4-D and can btr:‘rlc?g_ardg‘(.i"t(‘) th?mcxnpla-
nation presented by Drews (1990) in which he
suggested that levamisole can enhance production
and secretion of IL-2 (Interleukin-2) and inter-

feron.

According to Sheehan (1997), IL-2 and interfer-
on-gamma are secreted by TH1 (T-helper-1) and
function to promote activation of Tc (T-cytotoxic)
cells, NK (Natural Killer) cells and macrophage,

and consequently phagocytic activity.

The results concerning the effect of le-

vamisole on the phagocytosis percentage and

phagocytic index in levamisol-treated-vaccinated
chickens showed that levamisole induced signifi-
cant increases at 1, 8, and 15 days post treatment
and agreed with those obtained by Afifi (1990)

and may be regarded to the previous explanation.

In concern to the effect of CTC on the antibody

titre, these results showed that CTC induced sig-

nificant  decreases in  CTC-treated-vaccinated

Broup at 2, 3, 4, and 5 weeks post treatment.
These findings were in harmony with those ob-

tained by Rzedezickj et al,, (1991) and Tong ¢t

al,, (2002) in  chickengs against ND vaccine and

can be explained according to Nagqi et al., (1984

who regarded this effect to the lower number

of Ig-positive cells in gut associated lymphoid

Vet.Med.J ..Giza.Vol.SB.No.2(2005)
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tissues as a result of tetracyclines treatment, or
can be attributed according to Booth and McDo-
nald, (1988) to the inhibition caused by CTC on
lymphoid tissue proliferation and reduction of

splenic live cell nuclei.

Regarding the effect of levamisole on the anti-
| body titre of immunosuppressed chickens (treated
with CTC) and vaccinated, the obtained data re-
vealed that levamisole induced significant in-
creases at 1, 8, and 15 days post treatment, and re-
stored the antibody level of chickens to a level
comparable with the non-CTC-treated-vaccinated
chickens. These results were confirmed by those
obtained by Panda and Rao (1994) in chickens
immunocompromised with infectious bursal dis-

ease virus.

In respect to the effect of levamisole on the

antibody titer in levamisole-treated-ND-
vaccinated chickens, the present study showed
that levamisole induced significant increases at I,
8, and 15 days post treatment. The results ob-
tained by Rao et al., (1996) using infectious bron-
chitis vaccine, and Kalita and Dutta (1999) using
ND vaccine confirmed the present results. This
agreed with the findings expressed by Zhang et
al., (1999) who revealed that levamisole enhanced
B'lymphOCyte differentiation, and supported by
Sun et al,, (2003) who suggested that levamisole
May modulate serum Intreleukin-6 (IL-6) level

Which is according to Sheehan (1997), secreted by

V"t'Med-d..Gtza.Vol.53.No.2(2005)

TH2 (T-Helper-2) and can promote B-cell activa-
tion, proliferation and differentiation into anti-

body producing plasma cells.

Regarding the effect of CTC on the protection
rate of ND vaccine after challenge with VVND
virus, the present data showed that mortality rate
in CTC-treated-vaccinated group were (11/20)
55% in compare with (2/20) 10% in non-CTC-
treated vaccinated group, giving evidence of CTC

. to decrease efficiency and protection rate of ND

vaccine from 90% to 45% as showen in the

present experiment.

Concerning the effect of levamisole on the Protec-
tion rate of ND vaccine after challenge.with
VVND in levamisole-treated-CTC-treated group,
the present study showed marked decrease in
mortality rate from (11/20) 55% to (2/20) 10%
and consequently increase in protection rate of the
vaccine from 45% to 90%. These results agreed
with those obtained by Rao and Chakravarty
(1999) in chickens immunosuppressed by low

doses of aflatoxine B1.

In regard to the effect of levamisole on the protec-
tion rate of ND vaccine after challenge with
VVND virus in

treated group, the present results showed marked

levamisole-treated-non-CTC-
elevation from 90 % in non-levamisole-treated-

vaccinated chickens to 95% in levamisole-treated-

vaccinated chickens and this was supported by the
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results obtained by Dutta et al., (1993). Dutta, T.C.; Kalita, C.C. and Dutta, G.N. (1993): Effect of
Biovet as an immunomodulator in Newcastle discase
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