Vet.Med.).,Giza. Vol.53, No.2. (2005): 311-328.

EFFECT OF CHLORTETRACYCLINE AS A GROWTH PROMOTER AND
LEVAMISOLE ON THE IMMUNE RESPONSE OF CHICKENS AGAINST

NEWCASTLE DISEASE VACCINE.

NAGWA, A. SAID *) ; H.A., ABDEL-KHALIK GAMMAZ.** M.F.M. HASSAN.** and DALIA,

A.ELSHAZLY *#%¥)

Immunology 'Dept.,Animal Health Research Institute, Dokki, *

Pharmacology Dept., Faculty of Vet. Medicine, Suez Canal University:**

Biochemistry Dept., Animal Health Research Institute, Ismaillia, Egypt,***

Received: 16.3.2005.
Accepted: 23.3.2005.

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
to increase the body weight and food consump-
tion, and to improve the feed conversion ratio and
feed effeciency, but it decreased the cellular
immune response represented by decreased
lymphocyte stimulation index against phytohea-
magglutinin, phagocytosis percentage and phago-
cytic index. Also, it decreased the humoral
immune response represented by decreased anti-
body titre (ELISA titre) and decreased protection
rate of the Newcastle vaccine against challenge
with virulent ND virus. While, levamisole in-
creased all the parameters of the cellular and

humoral immune response in the chickens treated
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with both chlortetracycline 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 o a wide range of viral, bacterial and
parasitic diseases, such as New castle digease,
Salmonellosis and Coccidiosis (Buerstedde et al.,
1999) and the two main mechanisms by which
disease is controlled involve the use of vaccines
offer

and antimicrobials. Vaccines aim to

protection  against particular pathogens mainly



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

Many antibiotics are capable of depressing the
immune system especially when used at.high lev-
els and/or for extended periods and this immuno-
suppression contributés 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 vaccine 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 well as in healthy,

vaccinated chickens. ot

MATERIALS AND METHODS

Chiekens:

Three hundreds and ten (310) one day old, com-
mercial (Ross) broiler chicks from Ismaillia-Misr

Pouliry Company were used in this study.
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The chicks were reared under hygienic conditions
in batteries and fed on a balanced commercial ra-
tion free from ant1m1crob1al agents and watered

ad- llbltum

The ration given to Chlortetracycline ( CTC)
treated groups wae supplemented with CTC 20%
by lkg/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%)ﬁ It
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:

NDYV vaccine

Hitchner B1 (Intervet.Holland) was used at the 7th
day of age as eye drops and Lasota (Inter-
vet.Holland) was used at the 18th day of age in

drinking water.

“NDV challenge strain

Velogemc Viserotropic strain of NDV (VVNDV)
was kindly supphed by Dr. Abeer Sayed immu-
nology department Health Research
Insntute (AHRI) Dokki, Egypt. The challenge
dose was 105 EIDs/0.2 ml/bird via intramuscular

"~ Animal

injection.
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Antigen for phagocytosis

Candida albicans was obtained from Mycology
Department, Animal Health Research Institute
(AHRI) Dokki, Egypt. The yeast has been grown
on Sabaroud dextrose agar medium 24 hours
before 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)
tissue 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-
line), 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.
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Experimental design:

310 one day old commercial (Ross) broiler chicks

were classified into 2 groups:

1. Control non-treated group (155 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 B
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
in the drinking water (Dutta et al., 1999) for 3
days, the 17t the 18'h and the 19th day of age.

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.

At age of 5 weeks, the rest of birds (20 birds in
each 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
Newecastle 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 oid); one sample was collected with
heparine anticoagulant for the cellular immune re-
sponse assay and used for assessment of :
Lymphocyte stimulation index against non-
specific mitogen phytohaemagglutinin (PHA): A
modified method of Lee (1974), (1977) and
{1984), Charles et al., (1978) was carried out.

Phagocytosis percentage and phagocytic index
were assessed according to Richardson and Smith
(1981) a&b, Anthony et al., (1985) and Antley
and Hazen (1988), While the 3" sample did not
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include any anticoagulant and was centrifuged to
obtain serum for humoral immune response assay,

measuring the antibody titre by ELISA test.
RESULTS

Effect on the growth performance parameters:
Supplementation of ration with CTC, induced sig-
nificant increases in body weights till the market-
ing age (6 wecks) as shown in table (1), and feed
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-treated-non-vaccinated and
vaccinated chickens at 2-5 weeks post treatment

as shown in table {4) and (5).

b-Effect of levamisole :

The drug showed significant increases in the lym-
phocyte stimulation index against (PHA) (table
3), the phagocytosis percentage (table 4) and the
phagocytic index (table 5)in the groups treated
with levamisole+CTC and either vaccinated or
non-vaccinated and also in the levamisgle-treated-
vaccinated group after treatment with levamisole
by 1, 8, and 15 days.

Vet.Med.J. ,Giza.Vol.53,No.2(2005)
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Table (1): Effect of Chlortetracycline (200gm/ton ratien) given for 5 weeks on the weight (gm) in non-vaccinated and
vaccinated, levamisole treated and non-treated chickens throughout the fattening period (6 weeks).

Group { Non-treated |~ CTC | Non-treated CTC Lev-treated | Lev CTC- Lev- | Lev CTC-
Age non- treated-non- | vaccinated treated- non- treated treated- treated-
vaccinated | vaccinated vaccinated | vaccinated | vaccinated | vaccinated | vaccinated
| day 31.25 31.25 - - - -
10.81 .81
| week 78.4 Y I B B e B B N S
19.35 18.27
2 week 1895 a ( 2398 B 186.3 243 B | - | e | e [ e
1187 16.03 172 15.66
3 weeks 3732 a | 47560 3678 4768 b | 372 a ) 4782 b | 3694 a) 4806 b
216 9.9 121.7 +5.83 119 16.6 $12.3 17.63
4 weeks 6496 a | 86320 6438 a 8634 b | 6486 a | 8642 b | 6476 a| 8674 b
1239 16.58 1226 1491 $16.5 16.28 1203 1484
5 weeks 9714 a | 131741 | 9668 a 1315 b | 9744 a | 13208 b | 9758 a| 13234 b
1236 16.2 117.5 18.6 _tl16.2 15.6 +11.8 14.6
fweeks 12634 a | 161420 1260 a 16134 b | 1265 a 1619 b | 12684 a| 16228 b
1224 173 115 16.1 1154 15.1 18.3 15.7
CTC=Chlortetracyclin Lev=Levamisole (MeaniS E) N=5

Means having different capital superscripts (a,B) are significantly different at (p<0.05) within the same raws, and
Means having different small superscripts (a,b) are significantly different at (p<0.01) within the same raws




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 non-

vaccinated and vaccinated, levamisole treated and non treated chickens at 6

Parameter Feed Feed. Feed Efficiency
Consumption Conversion
Group (gm./bird) Ratio (gm/gm) (gm/gm)
N°n=tre?tef*30n- 2569.9 2.086 + 0.0392 0.479 + 0.0082
vaccinate
CTC-treated-non 2760.2 1.744 + 0.041b 0.573 + 0.003b
vaccinated
Non-treacd- 2546.4 2.07 £0.0542 0.482 £ 0.00582
CTL-reated- 2722.1 1719 £0.0275 0.581  0.0079b
Lev-treated-non- 2573.3
vaccinated 2.084 £ 0.032 0.479 £ 0.0072
Lev+CTC-
treated-non- 2184.6 1.752 £ 0.01b 0.570 + 0.0024b
vaccinated
Lev-treated 2549.5 2.056 +0.0212 0.486 + 0.00462
Lev+CTC treared 2758.8 1.732 £ 0.0420 0.577 +0.0021°
: CTC=chlortetracycline Lev=levamisole (MeantS.E). . N=5

Means having different superscripts (a, b) are significantly different at (p<0.01) within same column.
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‘able ( 3 ): Effect of chlortetracycline ( 200 gm/ton ration } given for 5 wks and / or levamisole ( 20 mg / kg b.w ) given for 3 s

sive days on the lymphocyte stimulation index to phytohaemagglutinin ( PHA ) in non-vaccinated and vaccinated chic

Means having different superscripts (a, b O.) are significantly different at (p<0.01) within the same raws.

Group Non-treated CTC Non-treated CTC Lev-treated | Lev +CTC- Lev- | Lev+CTC-
Age non- | treated-non- | vaccinated | treated- non- | treated-non-|  treated- | treated-
vaccinated | vaccinated vaccinated | vaccinated | vaccinated | vaccinated| vaccinated
: Gay 1.682 1.585 - - -
10.058 10.069
2 week 1.684 1.148 b 2597 ¢ 1821 d | -} e | e -
at(0.035 +0.0092 10.0054 10.0157
3 week 1733 a 1.078 b 3012 ¢ 1.907 d 1.753 2 1784 2 3599 €| 3.089 €
.01 10.0025 10.04 H016 +.032 10.0035 10.037 1.0414
4 weeks 1833 a 1.053 b 2.881 ¢ 1.823 a 1.843 2 1818 @ 3214 d 2877 ¢©
10.023 100018 | +0.0081 $0.011 10.020 10.013 +0.05 +0.025
5 weeks 1.749 a 1.027 b 2.566 ¢ 1737 b 1.821 @ 1.801 b 2817 d | 257 ¢
10.017 10.0028 0.017 10.0152 10.055 10.034 10.0101 10.0169
CTC=chlortetracycline Lev=levamisole (Mean  S.E) N=5
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Table (4): Effect of chlartetracycline (200 gm/ton ration) given for 5 weeks and / or levamisole (20 mg / kg b.w) given for

3 successive days on the phagocytosis percentage ( % ) in non vaccinated and vaccinated chickens .

Means having different superscripts (a, b O.) are significantly different at (p<0.01) within the same raws.

Group | Non-treated CTC Non-treated CTC Lev-treated | Lev +CTC- Lev- | Lev+CTC-
Age non- treated- vaccinated treated- non- treated-non-|  treated- treqted-
vaccinated | vaccinated vaccinated | vaccinated | vaccinated | vaccinated | vaccinated
1 day 346 342 - - --- - ---
10.678 +0.860
2 week 352 2 | 268 b b 39201 363 | e | e | e
$0.917 10.489 0.663 051 ]
3 week 360 2 252 b 41.6 30.5% 37.82¢ 372 a 736 e | 424 ¢
10.837 10.8 0.927 0.509 1,16 11.28 10.927 11.08
4 weeks 354 2 | 246 P | 4040t 28.734 3620 | 364 a | 608 d | 418 <
+0.927 +1.029 1.03 0.837 1.068 +0.86 t1.16 1.07
5 weeks 348 2 242 b 39.8¢t 27.94+ T 363 362 a 522 e |. 406 ¢
£0.763 1091 1067 | 1077 .14 0,927 086 |- 0678
CTC=chlortetracycline Lev=levamisole {(Mean*SE) N=3
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Table (5): Effect of chlortetracycline (200 gm/ton ration) given for 5 weeks and / or levamisole (20 mg / kg b.w) given for
3 successive days on the phagocytic index in non-vaccinated and vaccinated chickens

Lev +CTC-

Means having different superscripts (a, b O.) are significantly different at (p<0.01) within the same raws. |

Group Non-treated CTC Non-treated |  CTC Lev+treated Lev- | Lev+CTC-
Age non- treated-non- treated- non- treated-non-| treated- treqted-
vaccinated | vaccinated | vaccinated | vaccinated | vaccinated | vaccinated | vaccinated| vaccinated
I day 1.595 1.584 -
10.013 10.02
2 week 1624 2 | 1179 b | 1778 ¢ | 1606 @ SN U [ — -
10.022 +0.025 10.012 10.015
3 week 1669 2 | 1080 b | 1987 ¢ | 1350 ¢ [ 1743 | 17162 | 3122 €| 201 €
10.041 $0.018 +0.015 10.014 0.043 0.02 +0.12 +0.102
4 weeks 16722 | 1065 b | 1896 ¢ | 1199 2 | 1723 | 17362 | 2476 €| 1932 €
+0.044 +0.017 +0.016 +0.019 0.028 +0.025 +0.1] +0.085
5 weeks 16782 | 1039 b | 1818 ¢ | 1129¢ | 17062 | 169 @ | 1988°¢€ | 1.851¢
+0.012 +0.013 10.014 10.01 0.031 +).032 +0.023 10.055
CTC=chlortetracycline Lev=levamisole (Mean + S.E) N=5




Table (6): Effect of chlortetracycline (200 gm/ton ration) given for 5
weeks and / or levamisole (20 mg / kg b.w ) given for 3 succes-

sive days on the antibody titre in vaccinated chickens using

ELISA technique
Time post Non- CTC- Lev- Lev+CTC-
Age vaccination | treated- treated- | treated- treated-

vaccinated | vaccinated ] vaccinated | vaccinated

1 week Zero time 423 428 | - | -
+31.9 +27.2

2wweks 1wk post 11718 95926 | - | -
| 17 vaccine +50.4 +108.4

3weeks 3d post 572.25* 395.752 869.3¢ 6282

2T¥ vaccine +86.85 +65.95 +106.03 +79.3

dweeks 10d post 31812 1264.80 | 3543¢ 3023¢
2rY vaccine +166.4 - +295.5 +92.8 +181.6

Sweeks | 17d post 27787 881.8p 3170° 2590¢
2% vaccine +196.96 +124.48 +73.9 £190.2

CTC=chlortetracycline Lev=levamisolc  (Meant SE) N=5

Means having different small superscripts (a,b,c) are significantly different at (p<0.05) within
the same raws, and

Means having different capital superscripts (a,B) arc significantly different at (p<0.01) within
the same raws.
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Table (7): Effect of chlortetracycline (200 gm/ton ration) given for 5 weeks and / or levamisole (20 mg / kg b.w) given for 3

successive days on the protection against challenge with virulent NDV in ND vaccinated and non-vaccinated

Lev -CTC-

W Non-treated | CTC | Non-treated CTC Lev+treated Lev- | Lev+CTC-
Item non- | treated-non- | vaccinated | treated- non- treated-non-| treated- | treated-
vaccinated | vaccinated vaccinated | vaccinated | vaccinated | vaccinated | vaccinated
Total No. of 20 2 20 20 20 20 20 20
birds
No. of dead 2 2 2 B 20 2 1 2
birds
No. of survived 0 0 18 9 0 0 19 18
birds
Protection 0% 0% 90% 45% 0% 0% 95% 0%
rate

CTC= chlortetracycline

Lev= levamisole




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 (7).

The use of levamisole increased the protection
rate of the ND vaccine against challenge with the
virulent strain of ND virus, and protection rate in
levamisole-teeased-CTC-treated-vaccinated group

was 90% while in levamisole-treated-vaccinated
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group was 95% (table 7).

DISCUSSION

Regarding the effect of CTC (as 200 gm /ton
ration for 5 weeks starting from | day old) on the
body weight, feed consumption, feed conversion
ratio and feed efficiency, the present results
revealed significant improvement on all pararne-
ters. These resuits 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 protiferation
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-
(1996)

regarding CTC effect on growth to an endocrine

sis suggested by Hathaway et al,
axis; increasing plasma concentration of Insulin-
like-Growth Factor-I (IGF-I) which positively
enhance growth, or couid be attributed to the
explanation presented by Rumsey et al., (2000)
suggesting that the sub therapeutic. feeding of
CTC attenuate the response of pituitary gland to

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



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 systemn 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-
tem'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.53,No.2(2005)

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 oiytetracycline on lym-
phocyte proliferation in vitro and suggested that
oxytetracycline may be able to penetrate lympho-
cybes 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 resuits 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 treatnﬁfﬁt
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 ¢ during tetracycline
therapy depleted leukocytes of ascorbic acid
which is valuble for its phagocytic function.
Concerning the effect of levamisole on the
phagocytosis percentage and phagocytic index,
the resuited data showed that levamisole induced
significant increases at 1, 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-treated-

non-CTC-treated groups. These results were con-
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firmed by those obtained by Zhamsaranova and
Lebedeva (2003) in mice immunosuppressed by
herbicide 2,4-D and can be regarded to the expla-
nation pregcnt'ed i)y Drews(1990)m Wh]Ch 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

vamisole on

results concerning the effect of le-
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
group at 2, 3, 4, and 5 weeks post treatment.
These findings were in harmony with those ob-
tained by Rzedezicki et al., (1991) and Tong et
al., (2002) in

can be explained according to Nagi et al.,, (1984)

chickens against ND vaccine and

who regarded this effect to the lower number

of Ig-positive cells in gut associated lymphoid

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



fissues 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 1,
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
mdy modulate serum Intreleukin-6 (IL-6) level

which is according to Sheehan (1997), secreted by

Vet.Med.J.,Giza.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
in the

vaccine from 90% to 45% as showen

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 levamisole-treated-non-CTC-
treated group, the present results showed marked
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).
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