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ABSTRACT

The activity of kitasamycin on the humoral and cellular immune response of chickens in presence
and absence of mycoplasma gallisepticum infection was studied. For this purpose, one hundred (one —
day old) chicks, mycoplasma free were raised. On the third week, they are divided into four equal groups
as the following. The first one was non infected and non treated. The second group was non infected and
treated with kitasamycin (1gm/kg.b.w.t.) in drinking water daily for 5-successive days. The third group
was infected with Mycoplasma gallisepticum (0.2ml, 2x10* CFU/ml), in each bird inoculated in the air
sac, this group remain non treated. The fourth group of chickens was infected as the third one and treated
with kitasamycin as the second group.

Effectiveness of kitasamycin is assessed on different criteria (humoral and cellular immune
response, clinical symptoms, weight gain and gross lesions in chickens either non-infected or
mycoplasma gallisepticum infected ones.

Resuits revealed that, total serum proteins, and §-globulins, antibody titre, serum IgG, IgM, IgA~
and lymphocyte stimulation index, chemotactic index and the killing % of polymorphnuclear cells were
significantly increased in all treated chickens with kitasamycin. It was also proved that kitasamycin was
very active against Mycoplasma gallisepticum infection, reducing the clinical symptoms, gross lesions

and increasing the weight gain of chickens.
INTRODUCTION

Poultry industry is always under threat of
major losses by poultry diseases. The cause of
such problems are either bacteria, virus, fungi,
parasites or nutritional disorders. The most
serious problems facing broiler industry in
Egypt is mycoplasmosis, which inducing CRD
in broilers caused by mycoplasma (1).
causes high losses among affected broilers and
it causes reduction in body weight and
increases therapy costs (2). The diseases
caused by mycoplasma with E.coli infection
was more extensive than that caused by a
single infection (3). Depending on their
activity on mycoplasma and different micro-
organisms, macrolide antibiotics plays an
important role in treatment and preventing
respiratory diseases particularly
mycoplasmosis in poultry (4).

Mycoplasma remain to be a major
etiological  factor in  pathogenesis of
respiratory diseases of chickens. Economic
losses from  mycoplasma  gallisepticum
infection in brollers arises from mortality,
reduced weight gain and feed conversion.and
poor carcass quality which often lead to
condemnation (5}. Mycoplasma doesn’t have a

cell wall which renders them non susceptible
to the action of penicillins (6).

Kitasamycin, a macrolide antibiotic
particularly suited for use in mycoplasmosis,
because it is concentrated intracellularly in
phagocytic cells to reach a concentration
which is higher than those in intracellular
fluids (7).

The present study was designed to study
the effect of kitasamycin in chickens, either
mycoplasma infected or non infected ones. A
special emphasis was directed to study its
effect on cell mediated and humoral immune
responses as well as its effects on the clinical
symptoms, lesion scores, mortality rate and

bedy weight of chickens.
MATERIAL AND METHODS
Drug: kltasamycm tartarate, water

soluble powder (100gm/package) obtained
from the Egyptian Co. for Chemicals and
Pharmaceuticals (ADWIA). S.A.LE.

Dose: Igm/kg.b.w. administered in
drinking water daily for 5 successive days
(ADWIA).

Test organism: Mycoplasma
gallisesticum (strain S6) with 2x10® CF.U,,
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0.2 ml inoculated via air sacs. It was obtained
from Animal Health Research Institute, El-
Dokki, Giza.

Chickens: a total one hundred (one day
old chicks) were purchased from Sharkia
Poultry Co. proved to be healthy and free from
drugs. They were kept under hygienic
conditions and fed on balanced ration free
from antibiotics on 7" day of age chicks were
vaccinated by Hitchiner Bl to protect chicks
from Newcastle disease and on 14™ day of age,
they were vaccinated by Gumboro vaccine. To
establish their freedom from mycoplasma,
twenty chicks were taken randomly and
examined bacteriologically for isolation of
mycoplasma and serologically using slide

agglutination test. On the third week of age,
they were divided into four equal groups each’

one contain 20 birds as follows:
Group I: Non infected and no treated.

Group II: Non infected and treated on the 28"

- day of age with kitasamycin

(1gm/kg.b.w} in drinking water daily for
5-successive days.

Group III: infected on the twenty. ﬁrst day of"

age with Mycopiasma gallisepticum
(0.2ml of 2x10® CFU/mI) inoculated in
the air sac of each bird and this group
was non-treated.

Group IV: |Infected with Mycoplasma
gallisepticum on 21 day of age
inoculated in the air sacs with a dose of
0.2ml of 2x10® CFU/ml and treated with
kitasamycin (lgm/kg.b.w) in drinking
water daily for 5 successive days.

At 1% day, 1™ week, 2™ week and 3%
week post treatment, five birds were randomly
taken from each group, weighed and
slaughtered and blood samples were taken and
used for haematological and serological
examination. Post-mortem examination wag
performed and the severity of air sacculitis
lesions were assessed. '

Blood sampling:

Two blood samples were collected from
each bird after slaughtering at 1% day, 1% week,
2" week and 3" week post-treatment

Sample No.1: five ml of blood was collected
in sterile plastic tube containing heparin

Y
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(50 i.u/ml) to be used for total and
differential leucocytic counts (8).

Sample No. 2: five ml of blood was collected
from each bird without anticoagulant in a
sterile plain test tubes for separation of
serum and used for serological tests.

Indirect haematological test:

Slide haemagglutination and HIT for
evaluating antibodies were performed by (9).

Cellular immune response:
Lymphocyte transformation test:

Separation of lymphocytes was carried out
(10).

- Viability of lymphocytes: was carried out by
(11).

-Standardization of the cell concentration was
carried out by (12)

- Evaluation of lymphocyte transformation test
was measured (13).

-Phagocytic activity of monocytes was carried
out by (14).

Humoral immune response:
- Determination of total serum proteins (15).

- Electrophoretic analysis was carried out by
(16) for determination of serum albumin,
o, B and & globulins.

Statistical analysis:

Student “t” test was employed according
to, (17}.

RESULTS AND DISCUSSION

All chickens of (non infected, non
treated and non infected, treated with
kitasamycin) showed no clinical symptoms
throughout the experimental period. Seven
days post infection all infected, non treated
chickens dlsplayed some clinical symptoms as
loss of appetite, depression, resplratory
symptoms _including sneezing, gaspmg, mild
conjunctivitis with frothy exudation in the
eyes.

Infected chickens with mycoplasma and
treated with kitasamycin showed milder
degree of clinical symptoms than that of
infected and non treated group.
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Mortality rate in each group was
recorded throughout the experimental period
and calculated as percent (Table 1). It was zero
% in non infected, non treated chickens and
non infected, treated group. Meanwhile, the
mortality rate was 2% in the infected non
treated group. The mortality rate was reduced
in infected chickens and treated, and became
2%.

Post mortem examination of both dead
-or sacrificed chickens of all groups was carried
out (Table 1). All chickens of both non
infected, non treated and non infected treated
were normal and revealed no lesions in
different organs, :

Infection with mycoplasma induced air
sacculitis (80%), pericarditis (60%) and
perihepatitis (50%). Meanwhile, 'infected and
treated chickens with kitasamycin showed a
less degree of pathological lesions.

The incidence of isolation of
mycoplasma gallisepticum from: trachea, atr
sacs and lungs in birds inogulated with
Mycoplasma gallisepticum and - kitasamycin
are shown in (Table 2). The least rate of re-
isolation occurred in treated birds with
kitasamycin.

.Non infected and treated chickens with
kitasamycin showed a significant increase in
the body weight gain all over the experimental
period compared with the control group (non
infected and non treated) Infection with
Mycoplasma gallisepticum in group III
showed a significant reduction in the body
weight gain all over the experimental period
compared with the non infected, non treated
chickens. Meanwhile, chickens which are
infected with mycoplasma and treated with
kitasamycin showed a significant increase in
body weight gain compared with the infected
non treated chickens (Table 3).

It had been shown that birds given
kitasamycin showed greatest antibody titres on
the 2™ ‘week post-treatment (infected, treated
group). Administration of the antibiotic
auguments the magnitude of humoral -
immune response to Mycoplasma
gallisepticum infection and make it faster. The
peak of the titres was observed two weeks post
treatment in infected chickens whose
magnitude was greater than the infected ones
(Table 4).
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Blood of chickens infected with
Mycoplasma  galliserticum  showed a
significant increase of total leucocytic counts
and heterophils and monocytes, while absolute
number of Ilymphocytes was decreased.
Treatment of infected birds with kitasamycin
showed a significant increase of total
leukocytic count and heterophils on the 2™
week post treatment in comparison to the
infected, non treated chickens (Table 5, 6).

On the 2" week post treatments in
infected chickens a significant increase of the
total protein, serum &-globulins, IgG, IgM and
IgA was recorded in comparison with the
infected non treated group (Table 7,8).

Administration of kitasamycin revealed a
significant increase in the lymphocyte
transformation index of polymorph-nuclear
monocytes, phagocytesis %, chemotactic index
and bacterial killing % on the 2™ week post
treatment in infected chicken (Table 9).

Avian mycoplasmosis are economically
important, egg  transmitted,  hatchery
dessiminated disease. Therefore, therapeutic
and prophylactic treatment are essential as
well as other control measures (18).
Kitasamycin has been shown to be effective in
the treatment of mycoplasmosis in chickens

(19).

The present results showed that
treatment of infected birds with kitasamycin
great improvement from mycoplasmosis
following its oral medication based on the
reduction of lesion scores, high titre of
antibodies, and increase of body weight gain
these results are in agreement with those
previously reported (28).

A variety of methods have been used to
combat avian diseases in the commercial
setting, including itmproved farm management
practices, the use of antibiotics, the selection
of disease resistant types of chickens and the
manipulation of chickens immune system. In
the latter category, the development of
antibiotics which are immunostimulatns
combat the major avian diseases has become a
priority in the poultry industry (21).

The increased cell mediated and humoral
immune responses observed could be
attributed to activation of lymphoid organs in
chickens. (22) studied the immunological role
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of different lymphoid organs in chickens. They
claimed that the bursa of fabricia controlled
the antibody-mediated immunity, including the
level of circulating immunoglobulins and
presence of plasma cells.

- After oral administration of kitasamycin,
it is completely absorbed and widely
distributed in the body and became selectively
concentrated in the lung tissues which favour
its use for treatment of pulmonary infection
(23,24). Kitasamycin, actively taken by

35

polymorphnuclear leucocytes and
macrophages to reach high concentration,
which augument the bactericidal activity of

phagocytic  cells  against  intracellular
mycoplasmosis (25).
it had been concluded that the

immunostimulant effect of kitasamycin was
most effective in reducing the severity of air
saculitis and improving the immunological
response to Mycoplasma gallisepticum.

Table (1): Effect of kitasamycin (lgm/kg b.w) administered in drinking water daily for 5
successive days, on the incidence of pathological lesions and mortality rate of
healthy and mycoplasma infected chickens.

. Lesion scores %
Groups Mortality . Air sacculitis | Pericarditis | Perihepatitis
Non-infected, non treated 0 0 0 0
Non infected treated 0 0 0 0
infected, non treated 12 80 60 50
Infected, treated 2 15 5 5

Table (2): Number of chickens yielding Mycoplasma gallisepticum positive culture from

respiratory organs post treatment.

Groups Post treatment
ID Iw. 2W. IW.
Non infected, non treated 0 0 0 0
Non infected, treated 0 0 0 0
Infected, non treated 4 5 5 5
Infected, treated 4 3 1 1

Table (3): Effect of kitasamycin (lgm/kg b.w.) daily administered in drinking water for 5
successive days, on body weight and weight gain of healthy and mycoplasma

infected chickens (n=>5).

B.W. before Post treatment
Groups . I¥ Day 1 Week 2" Week 3 Week
experiment - - - -
BW Gain B W. Gain B.W. Gain B.W. . Gain
Non infected, | 325.6% |474.0+|148.3% [ 592.9£{267.2+ | 1221.1% | 8954+ | 1697.4% | 1371.7+
non treated 1.32 2498 | 3.66 | 396 | 18.3 1429 |*7.03 159.5 138.2
Non infected, | 358.2% |521.4%|163.1+}652.2+[294.0 | 1343.2+ | 984.9x | 1863.5% | 1508.8+
treated 23.42 274 | 403" | 43.6 | 20.1° 15.7 7.7 1754 | 152.05
Infected, non | 293.1+ [426.6+|133.5+|533.6x|240.5+| 1099+ |805.8% | 1527.6+ | 1234.5+
treated 19.1 224 | 329" | 357 | 165 12.0 6.3 143.5 124.4
Infected treated]  309-4% | 450.3+ [140.9: | 5633 (253.9+ | 1160.1= | 8506 [ 1612% | 1303.1%
20.02 237 | 3.4 376 | 174 13.57 | 6.6 151 131.3

* P < 0.05, compared with non infected, non treated.
+ P < 0.05, compared with infected, non treated.
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Table (4): Haemagglutination inhibition titres (titre counts) in chicken given kitasamycin after
inoculation with Mycoplasma gallisepticum.

Groups _ _ Post treatm(?t -
1" Day 1" Week 2" Week 3™ Week
Non infected, non treated 0 0 0 0
Non infected, treated 0 0 0 0
Infected, non treated 6+0.05 7+0.01 7.50+0.10 6.7+£0.02
| Infected, treated 6.90+0.15 7.80+0.13 | 9.90+0.12° | 7.90+0.60"

+ P < 0.05, compared with infected, non treated,

Table (5): Totoal leucocytic count (in thousands) in chickens treated with kitasamycin after
inoculation with Mycoplasam gallisepticum (mean + SE, n = 5).

Groups - _ Post treatme:}t -
17 Day I Week 2" Week 37 Week
Non infected, non treated © 25.2+1.3 26.90+2.5 28.0+2.9 28.60+4.5
Non infected, treated 26.3+£2.8 28+3.3 31.243.9 31.90«1.5
Infected, non treated 29.844.1 39.9+1.8" 40.5+2.4" 40.6+4.2°
Infected, treated 27.9+1.1 35.943.1 43.842.5" 45.943.9*

* P <0.05 compared with non infected, not treated.
+ P < 0.05 compared with infected, non treated.

Table (6): Differential leucocytic counts in chickens given kitasamycin after inoculation with
Mycoplasm gallisepticum (M + SE, n = 5).
Post treatment
Groups I Day 1stWeek 2" week 3" week
Het.\Lymph.WMon \Eosin|Het \Lymph.Mon \Eosin|Het \Lymph.\Mon.|EosiniHet.|Lymph.|Mon |[Eosin
Non |6.51 89.9 |43]29 (1031 803 |69 {39 1109 856 |594.117.3] 88.1 63|29
infected,| + | =+ + | £ | x| =+ + | £ [£[ =+ £+ |+ + + |+
non 1005 6.7 |0.06]0.02]10.2| 3.6 [0.050.01}103) 3.5 |01]02[01] 91 [0.1}0.
treated
Non [15.3] 70.7 |3.7]23 |14.7) 819 [7.713.7 195 853 [14.713.717.7] 86.2 | 8.0 2.0
infected,| * + + | *+ | =* + + | = |+ + + | £ |+ + + 1+
treated j 11| 3.4 [0.05]0.01)06] 74 [1.610.0510.1] 1.2 {02]01]02] 34 [03]0.6
Infected,{16.6) 659 149123 |14.8, 74 16039 |12.5 826 (78133197 74 (9725
non || £ |+ | = £ | £ { £ = + | £ | £ = = | +
treated |3.6] 5.5 0.01/0.05|04] 32 }23/0.01]0.3° 2.3 [0.6:] 0.1 |0.1°] 26 |07} 02
Infected,|14.7f 63.7 | 43124 |i3.3] 72 |69[ 3.3 [17.6] 854 [12.7] 3.5 {10.8] 85 [19.9]| 29
treated | + + + 7+ |+ + + 0+ [ £ + £+ | £ ]+ + + |

12| 4.7 {0.02{0.06]06] 44 106102 |1.2] 1.2 11.2°) 0.2 |0.2"} 7.1 {1.6*] 0.1

* P < 0.05 compared with non infected, non treated Het.: hetrophils Mon.: monocytes
+ P < 0.05 compared with infected, non treated Lymph: lymphocytes  Eosin: eosinphils
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Table (7): Effect of Kitasamycin (lgm/kg.b.w) administered in drinking water daily for 5-
successive days on the serum total protein, albumin o, B and &-globulins
(gm/100ml) of healthy and mycoplasma infected chickens (M + SE, n = 5).

: Post treatment
_ Item Group I Day I" Week 77 Week 3 Week
Serum  total 1 4.98+0.66 5.89+0.34 4.921+0.42 5.63+0.30
protein 11 4.5910.73 5.63+0.38 6.53+0.47 6.36+0.34
11 4.35+0.57 5.15£0.29 4.30+£0.36 495027
|\ 4.66+0.15 5.52+0.29 6.61+£0.39" 5.30+0.29"
Albumin I 2.8+0.1 3.3+0.2 2.7+0.2 3.17£0.16
11 2.15+0.41 2.7+0.2 2.0+£0.2 2.56+0.18
111 2.4+0.3 2.8+0.1 2.42+0.2 2.77+£0.15
v 2.6x0.3 2.0+0.1 2.6+0.22 2.97+0.19
a-globulin | 0.76+0.09 1.014+0.06 (.84+0.07 0.96+0.07
' il 0.86+0.11 1.1320.069 0.95+0.08 1.08+0.09
111 0.67+0.08 | 0.88+0.05 0.74+0.06 0.84+0.04
v 0.71+0.09 0.94+0.05 0.79+0.06 0.90+0.045
B-globulin 1 0.90+0.11 1.18+0.07 0.99+0.08 1.14+0.011
11 0.04+0.13 1.38+0.08 1.15+0.09 1.3240.05
I11 0.73+0.09 0.96+0.05 0.81+£0.06 0.92+0.04
v 0.87+0.11 1.15+0.07 0.974+0.081 1.10+0.05
S-globulin I 1.07£0.13 1.26+0.07 1.06+0.08 1.22+0.061
11 1.21+0.15 1.42+0.08 2.19+£0.09 2.37+0.061
111 0.94+0.11 1.11+0.06 0.93+£0.07 1.06+0.05
1V 1.01+0.12 1.19+0.07 2.99+0.08" 2.14+£0.057

* P <0.05, compared with non infected, non treated.
+ P <0.05, compared with infected, non treated.

I: non infected, non treated.

II: infected, non treated

1I: non infected, treated.
IV: infected, treated.

Table (8): Effect of Kitasamycin (Igm/kg.b.w) administered in drinking water daily for 5-
successive days on the serum IgG, M and A (gm/100ml) of healthy and

mycoplasma infected chickens (M + SE, n = 5).

Post treatment
Item Group T Day 7 Week 7 Week T Week
G I T081.6£105.2 | 1121.6:84.0 | 1100+82.91 11204842
11 1216.8+118.35 | 1261.8495.2 | 1237493.2" 1260£94.7
11 1246.4%92.05 | 1281.4+24 96.572.5" 980£73.6
Y 1214.0£98.6 | 1251.5479.3 | TI31.2£77.3° | 1050£78.9"
IgM I 7403423 11 | 244.21=17.8 248£16.8 247£16.79
i 241.520.12 246+16.3 257£13.1° 260£15.81
I 240£11.1 240£17.10 220£11.2° 2351320
v 248+10.12 545%13.11 260+10.20° | 265<11.207
TgA I 78 8+7.6 81.7546.17 §0.18£6.05 87+6.62
I 79.1£8.6 89+6.8 80.9+7.11 92+73"
Il 78.10£7.3 8871 69.1%6.3 79.1126.5
v 80.9£6.6 89168 75.8%5.4° 90.348.7"

* P <0.05, compared with non infected, non treated.
+ P <0.05, compared with infected, non treated.

I: non infected, non treated.

III: infected, non treated

I1: non infected, treated.

i IV: infected, treated.
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Table (9): Effect of Kitasamycin (1gm/kg.b.w) administered in drinking water daily for 5-
successive days on the lymphocyte transformation index, phagocytosis% and
killing % and chemotactic % of healthy and mycoplasma infected chickens (M =

SE, n = 5).
: Post treatment
Item Group |—prp0s T Week 7™ Week 3 Week
Lymphocyte | 1.24+0.12 1.18+0.06 1.056+0.056 1.124+0.06
transformation 11 1.40+0.13 1.19+£0.06 2.19+0.063 | 2.29+0.06
index II 1.09+0.11 0.92+0.05 0.90+0.049° 0.85+0.02°
v 1.17£0.11 1.10£0.05 2.9940.053 2.08+0.5"
Phagocytosis %o 1 71.46+2.5 75.50+4.52 70.6+4.5 73.71+5.48
11 72.3144.12 | 74.94+5.19 78.4+5.08 82.1+£5.10°
111 73.14£3.13 76.31+4.03 61.48+3.95 64.8+6.1
vV 71.5+2.12 77+6.32 76.88+4.5" 79.6+7.2"
Killing % I 68.37+4.81 73.11+4.03 67.14+3.37 70.60£3.93
I1 66.16+3.28 71.1244.54 77£1.61 78.11+5.10°
111 61.1+2.11 73.11+3.11 59.1+1.81 60.01+1.10
v 67.2+3.12 77.12+4.11 75.1243.117 79.31+£3.107
Chematoctic % | 1.43+0.09 1.35+0.02 1.35+0.08 1.55+0.01
Il 1.61+0.108 1.63+0.03 2.52+0.03 2.76£0.02°
I11 1.23+£0.08 1.77£0.05 0.95+0.02 1.00£0.07
v 1.34+0.09 1.33+0.06 2.27+0.06" 2.31+0.05"

* P <0.05, compared with non infected, non treated.
+ P < 0.05, compared with infected, non treated.

I: non infected, non treated. R K
I1I: infected, non treated v
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