J.Animal and Poultry Prod., Mansoura Univ., Vol.7(3): 85- 92,2016

EFFECT OF SPRAYING POTASSIUM IODIDE ON PRODUCTIVE
PERFORMANCE, BLOOD PARAMETERS AND IMMUNO-RESPONSE
OF TURKEY CHICKS
El-Sawy, M.A. and Samya E. Ibraheim
Animal Production Research Institute, Agricultural
Agriculture, Giza, Egypt.
E.mail: elsawy1966@Gmail.com

Research Center, Ministry of

ABSTRACT
A total of 120 one day-old Nicholas turkey chicks were divided randomly into six equal groups. The first and second
groups were treated with distilled water (once and twice weekly) and served as control (T1 and T2), the third and forth groups
(T3 and T4) were treated with 5% potassium iodide (KI) solution once and twice weekly, respectively, while fifth and sixth (T5
and T6) groups were treated with 10% potassium iodide (KI) solution once and twice weekly, respectively. The treatments were
spraying over chick heads. The chicks were kept at rearing wire cages, and the feed and water were available ad libitum. At 45
days of age ten birds from each group were intramuscularly injected with 0.5 ml of SRBCs. The obtained results showed that
chicks sprayed with 10% KI showed the highest LBW and gain (P<0.05) at 30, 45 and 60 days of age, followed by 5% KI, while
the control showed the lightest weights and gain. LBW and gain of chicks at 60 days of age was higher (P<0.05) for spraying
once than twice/week. Both KI levels increased (P<0.05) WBCs count and blood hemoglobin (Hb) concentration as compared to
control. Chicks in 10% KI treatment showed the highest (P<0.05) WBCs count and Hb concentration. WBCs count was higher
(P<0.05) by spraying the chicks twice/week than once/week. RBCs count and Hb concentration were nearly similar as affected
by spraying time. Serum total protein (TP) concentration increased (P<0.05) with 10% KI as compared to control, but did not
differ from that with 5% KI. Globulin (GL) concentration increased (P<0.05) and albumin (AL) was not affected by 10% KI.
However, AL/GL ratio increased (P<0.05) with 5% KI as compared to control, but did not differ from that with 10% KI. There
were insignificant differences in AST and ALT activities. Serum T3 concentration was the highest (P<0.05) with 10% KI,
followed by 5% KI and the lowest in control, respectively. T3 concentration was higher (P<0.05) by spraying twice than
once/week. Chicks treated with 10% KI showed the highest (P<0.05) antibody titer and the lowest (P<0.05) lysozyme
concentration, followed by 5% KI, while the control showed the lowest antibody titer and the highest lysozyme concentration
(P<0.05). Spraying twice/week increased (P<0.05) antibody titer and decreased lysozyme concentration, reflecting the highest
immune response for chicks treated with 10% KI twice/week.
It could be concluded that potassium iodide had positive effect on turkey chicks when used as spraying over heads of
growing chicks with 10% once a week.
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INTRODUCTION
The importance of iodine as an essential element
in animal’s diet arises from the fact that it is a major
component of the thyroid hormone, tri-iodothyronine
(T 3 ) and, tetra-iodothyronine (T 4 ) or thyroxine
(Ganong, 2001). It has an important effect on thyroid
gland (Abd-El-Latif et al., 2001). The thyroid gland
contains the highest concentration of iodine (0.2-5% on
a dry weight basis) in the body; to be 70-80% of the
total body iodine stores. Approximately 90% of the
iodine which passes through the thyroid gland is
captured by that organ (Hetzel and Welby, 1997). Iodine
is combined with tyrosine in the thyroid to form
diiodotyrosine, then two molecules of diiodotyrosine are
combined to form thyroxine molecule. Approximately
80% of thyroxine in blood circulation is broken down
through de-iodination in liver, kidney and other tissues
(Gado, 1996).
Thyroid hormones regulate metabolic activity
and promote growth. The importance of iodine is
considered as limited element for thyroidal hormones
(T 3 and T 4 ) biosynthesis (Magilvery, 1979). Deficiency
of dietary iodine can be solve by re-utilization of
released iodine from degradation of thyroid hormones
(Sturkie, 1986). The mode of action of thyroid
hormones could be divided into two general ways, the
first is metabolic effects as calorigenesis, regulation
transportation of water and ions and regulation of
intermediary metabolism; and the second is their
growth-promoting developmental action (Hadlley,

1992; McNabb and King, 1993). Thyroid gland cannot
synthesize its hormones without adequate amount of
iodine in blood. At the same time, inadequate amount of
iodine not only reduces activity of thyroid hormone, but
also cause hypertrophy of thyroid gland. Thyroid gland
consumes about 70-100 µg of iodine daily for hormone
synthesis (Turner and Bagna, 1971).
Hamdy and Abd El-Latif,(1999) revealed that
supplementing drinking water with potassium iodide
(KI) at levels of 300 and 600 ppm improved age of
sexual maturity, egg number, egg weight and feed
conversion ratio in Japanese quail hens. While adding a
level of 900 ppm of KI showed an opposite results in
egg number, egg weight, and feed conversion ratio.
Other investigators found that KI had antimicrobial
effects against wide range of microbes, gram (negative
and positive) bacteria species (Cooper, 2007), due to
developing of general healthy including immunity and
growth performance.
The present study was conducted to investigate
the effect of spraying KI on productive performance,
blood parameters and immune-response of growing
turkey chicks during the first 60 days of age.

MATERIALS AND METHODS
This study was carried out at the Turkey
Breeding Station, Mahallet Mousa, Kaferelsheikh
Governorate, Animal Production Research Institute,
Agricultural Research Center, Egypt.
Birds and feeding system:
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A total number of 120 one day-old Nicholas
period Ingredients and calculated energy and CP
turkey chicks were used in this study. Birds were contents are shown in Table (1).
divided randomly into six similar groups in wire cages.
Iodine content of feed was determined according
Water and feed were available ad. libitum all times. to McDowell (2003).
Birds in all groups were fed commercial diet containing
0.4 mg iodine/kg during 60 days as an experimental
Table (1): Ingredients and calculated energy and CP contents of the basal diet.
Ingredient
Diet from 0-60 days
Yellow corn
60.0
Wheat bran
0.60
Soybean meal (44%)
39.0
Broiler concentrate (50 %)
10.0
Limestone
0.00
Bone meal
0.30
Iodine (mg/kg)
0.4
Premix*
0.10
Total
100
Calculated chemical composition**:
Metabolizable energy ME (Kcal /kg)
2900
Crude protein (%)
26.90
* Each 3 kg of vitamins and minerals mixture contain: 12000.000 IU vitamin A acetate; 2000.000 IU vitamin D3; 10.000 mg vitamin E
ace tate; 2000 mg vitamin K3; 100 mg vitamin B; 4000 mg vitamin B2; 1500 mg vitamin B6; 10 mg vitamin B12 ; 10.000 mg
Pantothenic acid; 20.000 mg Nicotininc acid; 1000 mg Folic acid; 50 mg Bioten; 500.000 mg Chorine ; 10.000 mg Coppe r; 1000 mg
Iodine ; 30.00 mg Iron; 55.000 mg Mangane se ; 55.000 mg Zinc; and 100 mg Se lnium. ** According to NRC, 1994.

Experimental design:
Six treatments were used in this study. Birds in
the control groups (T1 and T2) were subjected to
spraying with distilled water once or twice, respectively,

while those of treatments T3 to T6 were subjected to
spraying over heads with 10 ml (volume of solution)
contained 5 or 10% KI once and twice weekly,
respectively (Table 2).

Table (2): Experimental design of treatments.
Treatment
No. of birds
T1
20
T2
20
T3
20
T4
20
T5
20
T6
20

Spraying time (KI level/week)
Distilled water once a week
Distilled water twice a week
5% KI* once a week
5% KI twice a week
10% KI once a week
10% KI twice a week

* KI: Potassium Iodide (a comme rcial product 2.5% I, dilute d with distille d wate r to obtain 5 or 10% I solutions).

Experimental procedures:
During an experimental period of 60 days, birds
were weighed to record live body weight (LBW) at one
day old and biweekly thereafter. Body weight gain
(BWG) was calculated at biweekly intervals and during
the whole experimental period.
On day 45 of age, 10 chicks from each group
were injected intramuscularly with 0.5 ml of 50% sheep
red blood cells (SRBC) as T-dependent antigen. Blood
samples were collected at the end of the experimental
period (60 days of age) and divided into two aliquots. In
the first one, count of red blood cells (RBCs) and white
blood cells
(WBCs) was
determined using
haemocytometer (Hawkey and Dennett, 1989).
Haemoglobin (Hb) concentration was measured
according to Drew et al. (2004). The second aliquot of
blood sample was centrifuged at 3500 rpm for 15
minutes to obtain serum and immediately stored at -20°
until analysis. Concentration of serum total protein and
albumin as well as activity of asprtate (AST) and
alanine (ALT) transaminases were determined
coloremetrically using available commercial kits (BioMerius, France). Cncentration of serum T 3 was

determined by radioimmunoassay (RIA) as described by
Darras et al. (1992).
Humeral Immune Response was evaluated by
haemaglutination (HA) test according to Prescott et al.
(1982). Titers were measured as log 2 values.
Haemaglutination anti-bodies were assessed 7 days later
by HA test. Measurement of lysozyme activity was
determined according to the method described by Schltz
(1987).
Statistical analysis:
Data were subjected to statistical analysis using
SAS (1995) according to the following model: Y ijk = µ + T i
+ F j + TF ij + e ijk Where: Yijk = the observation of
individuals, µ = overall mean, T i = effect of treatment
(Iodine level, 0, 5 and 10%), F j = effect of spraying time (once
or twice weekly), TF ij = effect of interaction between
treatments and time, and e ijk = experimental error or residual.
Means were separated using Duncan's Multiple Range
Test (Duncan, 1955).

RESULTS
Productive performance:
Live body weight:
86
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Data presented in Table (3) showed that the
significant (P<0.05) effect of KI treatment appeared on
LBW of chicks at 30, 45 and 60 days of age. Chicks
sprayed at a level 10% KI were significantly (P<0.05)
the heaviest at 30, 45 and 60 days of age, followed by
those sprayed with 5%, while control chicks showed the
lightest weights.
The effect of spraying time on LBW of chicks
was not significant at 0, 15, 30 and 45 days of age.

However, LBW of chicks at 60 days of age was
significantly (P<0.05) higher for spraying once than
twice/week. The effect of interaction between treatment
and spraying time was significant (P<0.05) at 30, 45 and
60 days of age, reflecting the heaviest LBW of chicks
sprayed with KI at a level of 10% for once/week at
these ages. However, the least LBW was obtained for
those sprayed with water for once/week (Table 3).

Table (3): Live body weight of turkey chicks at different ages as affected by treatment, spraying time and
their interaction.
Live body weight (g) at different ages
Variable
Day one
Day 15
Day 30
Day 45
Day 60
Effect of treatment (KI level):
0%
60.63
218.9
1936.8c
2830.9c
3634.8c
b
b
5%
60.58
214.7
1978.1
2973.6
3879.2b
a
a
10%
60.59
220.7
2064.6
3156.4
4298.0a
±SEM
0.13
0.33
5.20
39.2
40.80
Effect of spraying time/week:
Once (O)
60.23
219.2
1997.6
2967.6
4235.0a
Twice (T)
60.96
216.7
1992.4
2974.0
3939.6b
±SEM
0.11
0.29
3.9
32.2
39.1
Interaction between treatment and spraying time: :
O × 0%
60.13
218.5
1935.7
2821.4
3623
O × 5%
59.30
214.0
1942.7
2964.8
3791.4
O ×10%
61.27
225.2
2114.3
3213.8
4390.0
T × 0%
61.13
219.3
1937.8
2840.6
3645.9
T × 5%
61.86
215.5
2013.5
2982.5
3967.0
T × 10%
59.90
216.1
2025.0
3099.0
4206.0
±SEM
0.13
0.37
5.20
39.30
40.10
a, b and c: Me ans in the same column for e ach factor having diffe re nt supe rscripts are significantly diffe re nt (P≤0.05).

Body weight gain:
Data illustrated in Fig. (1) revealed that body
weight gain (BWG) was the highest for chicks sprayed
with 10% KI, moderate for those sprayed with 5% KI
and the lowest for control chicks without KI treatment
at all interval studied and during the whole experimental
period.
As affected by spraying time, spraying the chicks
once/week had no effect on BWG of chicks at all
intervals studied, but the effect of spraying for

once/week cleared during the whole experimental
period (0-60 d of age), whereas chicks sprayed
once/week significantly (P<0.05) increased BWG as
compared to twice/week (Fig. 2).
The effect of interaction between treatment and
spraying time was significant (P<0.05) during the
interval from 0 – 60 d, reflecting the highest BWG of
chicks sprayed with KI at a level of 10% for once/week
(Fig. 3)
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Blood components:
Hematological parameters:
Data shown in Table (4) revealed insignificant
effect of KI treatment on count of RBCs, but both KI
levels significantly (P<0.05) increased count of WBCs
and blood hemoglobin (Hb) concentration as compared
to control. Treatment with KI at a level of 10% showed
significantly (P<0.05) the highest WBCs count and Hb
concentration.
The effect of spraying time was significant only
on WBCs count. Count of WBCs was significantly

(P<0.05) higher by spraying the chicks twice/week than
once/week. However, RBCs count and Hb concentration
were nearly similar as affected by spraying time (Table
4).
The effect of interaction between treatment and
spraying time was significant (P<0.05) on WBC count
and Hb concentration. Therefore, chicks sprayed with
10% KI twice/week showed the highest values as
compared to other treatments (Table 4).

Table (4): Hematological parameters of turkey chicks as affected by treatment, spraying time and their
interaction.
Variable

RBCs (x106/mm3)

Hematological parameter
WBCs (x103/mm3)

Hemoglobin (g/dl)

4.99c
5.21b
7.01a
0.18

9.74b
10.23a
10.67a
0.02

5.52b
5.96a
0.32

10.14
10.29
0.10

4.99
5.10
6.45
4.99
5.32
7.56
0.16

9.74
10.21
10.48
9.75
10.26
10.86
0.03

Effect of treatment (KI level):
0%
3.49
5%
4.65
10%
4.74
±SEM
0.14
Effect of spraying time/week:
Once (O)
4.31
Twice (T)
4.26
±SEM
0.11
Interaction between treatment and spraying time: :
O × 0%
3.50
O × 5%
4.64
O × 10%
4.80
T × 0%
3.48
T × 5%
4.65
T × 10%
4.67
±SEM
0.13

a, b and c: Me ans in the same column for e ach factor having diffe re nt supe rscripts are significantly diffe re nt (P≤0.05).
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Blood serum biochemicals:
Data presented in Table (5) showed significant
(P<0.05) increase in serum total protein (TP)
concentration only with KI treatment at a level of 10%
as compared to control, but did not differ from that with
5% KI. The observed significant increase in TP
concentration was associated with significant (P<0.05)
increase in globulin (GL) not in albumin (AL)
concentration as affected by 10% KI. However, AL/GL
ratio significantly (P<0.05) increased with 5% KI as
compared to control, but did not differ from that with
10% KI.

It is of interest to note that the effect of spraying
time was not significant on concentration of TP, AL,
GL and AL/GL ratio. The effect of interaction between
treatment and spraying time was insignificant on TP,
AL and GL concentrations. This was reflected in similar
trend of increase in TP, AL and GL by increasing KI
level either by spraying once or twice/week, being the
highest for chicks treated with 10% KI twice/week.
However, the effect of interaction between treatment
and spraying time on AL/GL ratio was significant
(P<0.05), reflecting the highest AL/GL ratio for chicks
treated with 5% KI once/week (Table 5).

Table (5): Biochemical parameters in blood serum of turkey chicks as affected by treatment, spraying time
and their interaction.
Variable

Total protein
(g/dl)

Blood serum biochemical
Albumin
Globulin
(g/dl)
(g/dl)

Effect of treatment (KI level):
0%
4.11b
5%
4.53ab
10%
4.78a
±SEM
0.14
Effect of spraying time/week:
Once (O)
4.35
Twice (T)
4.60
±SEM
0.11
Interaction between treatment and spraying time: :
O × 0%
4.12
O × 5%
4.32
O × 10%
4.60
T × 0%
4.10
T × 5%
4.74
T × 10%
4.96
±SEM
0.13

Albumin/globulin
ratio

2.44
2.84
2.92
0.18

1.67b
1.69b
1.86a
0.02

1.46b
1.68a
1.57ab
0.04

2.72
2.73
0.32

1.63
1.87
0.10

1.67
1.46
0.13

2.42
2.85
2.87
2.47
2.83
2.89
0.16

1.70
1.47
1.73
1.63
1.91
2.07
0.03

1.42
1.94
1.66
1.51
1.48
1.40
0.02

a, b and c: Me ans in the same column for e ach factor having diffe re nt supe rscripts are significantly diffe re nt (P≤0.05).

Enzyme activity and T3 concentration:
Results presented in Table (6) showed
insignificant differences among treatments in AST and
ALT activities. However, serum T3 concentration was
significantly (P<0.05) the highest in chicks treated with
10% KI, followed by those treated with 5% KI and the
lowest in control, respectively.

The effect of spraying time was also significant
(P<0.05) only on T3 concentration, being higher by
spraying the chicks twice than once/week. As affected
by insignificant interaction between treatment and
spraying time, chicks treated with 10% KI twice/week
showed the lowest AST and ALT activities and the
highest T 3 concentration in blood serum (Table 6).

Table (6): Activity of transaminases (AST and ALT) and T3 concentration in blood serum of turkey chicks as
affected by treatment, spraying time and their interaction.
Variable
AS T (U/L)
Effect of treatment (KI level):
0%
11.96
5%
11.84
10%
11.16
±SEM
0.14
Effect of spraying time/week:
Once (O)
11.76
Twice (T)
11.56
±SEM
0.17
Interaction between treatment and spraying time: :
O × 0%
11.98
O × 5%
11.86
O × 10%
11.44
T × 0%
11.95
T × 5%
11.82
T × 10%
10.88
±SEM
0.13

ALT (U/L)

T 3 (ng/dl)

2.57
2.28
2.01
0.18

72.05c
73.83b
82.30a
0.12

2.44
2.14
0.15

74.21b
77.91a
0.10

2.57
2.45
2.29
2.55
2.11
1.74
0.16

72.13
74.31
76.19
71.98
73.35
88.42
0.03

a, b and c: Me ans in the same column for e ach factor having diffe re nt supe rscripts are significantly diffe re nt (P≤0.05).
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Immune response:
Results shown in Table (7) revealed that chicks
treated with 10% KI showed significantly (P<0.05) the
highest antibody titer (log 2 ) against sheep red blood
cells (SRBC’s) and the lowest lysozyme concentration,
followed by those treated with 5% KI, while the control
chicks showed significantly (P<0.05) the lowest
antibody titer and the highest lysozyme concentration.

Spraying
chicks
twice/week significantly
(P<0.05) increased antibody titer and decreased
lysozyme concentration. Accordingly, the insignificant
interaction between treatment and spraying time on both
parameters reflected the highest immune response for
chicks treated with 10% KI twice/week (Table 7).

Table (7): Immune response of turkey chicks as affected by treatment, spraying time and their interaction at
different ages.
Variable
Effect of treatment (KI level):
0%
5%
10%
±SEM
Effect of spraying time/week:
Once (O)
Twice (T)
±SEM
Interaction between treatment and spraying time: :
O × 0%
O × 5%
O × 10%
T × 0%
T × 5%
T × 10%
±SEM

Antibody titer

Lysozyme (µmol/ml)

3.73c
4.95b
5.30a
0.04

85.26a
82.90b
80.21c
0.22

4.33b
4.97a
0.03

85.12a
80.46b
0.10

3.70
4.50
4.80
3.75
5.40
5.80
0.02

88.76
84.60
82.00
81.76
81.20
78.42
0.43

a, b and c: Me ans in the same column for e ach factor having diffe re nt supe rscripts are significantly diffe re nt (P≤0.05).

DISCUSSION

found that KI had antimicrobial effects against wide
range of microbes, gram negative-positive bacteria
species, due to developing of general healthy condition
that led to enhance growth performance (Cooper, 2007).
It is worthy noting that the observed
improvement in LBW and gain of chicks treated with
10% KI was associated with insignificant increase in
RBCs count and significant (P<0.05) increase in WBCs
count and Hb concentration. Also, this was attributed to
significant (P<0.05) increase in total protein and
globulin in blood serum. Although, El-Kaiaty et al.
(2004) found that AST and ALT significantly decreased
by iodine treatment in ducks, the present results
indicated insignificant reduction in AST and ALT
activities by KI treatment at both levels. These finding
may indicate normal liver function of chicks treated
with KI.
Lysozymes are proteins of low molecular weight
found in polymorphnuclear leukocytes and mononuclear
cells. They are present in all tissue fluids except cerebro
spinal fluid, sweat and urine. Lysozymes are considered
as a member of the innate humoral factors that
elaborated from the body and showed a dramatic
increase in concentration in response to infection or
tissue injury (Weir, 1983). The effect of iodine on
increasing the antibody titer and decreasing lysozyme
concentration may be attributed to an indirect effect on
the immune system, whereas chicks treated with KI
were highly producer of antibody to SRBC’s and
reduced lysozyme concentration. Accordingly these
birds had better immunological responsiveness than
control birds. KI may preferentially affect cell-mediated

The current study aimed to evaluate the effect of
spraying potassium iodide (KI) on productive
performance, blood parameters and immune response of
growing turkey chicks during the first 60 days of age.
The obtained results indicated heaviest LBW and gain
of chicks treated with KI at both levels, being
significantly (P<0.05) higher with KI at a level of 10%
than 5%. Such results may be due to the important role
of iodine in the metabolism and growth, since it has a
direct effect on regulation of some metabolic hormones
such as thyroid hormones (Magilvery, 1979; El-kaiaty et
al., 2004). It is well known that the iodine deficiency
causes a low level of T 4 and T 3 in poultry (Guo, 1999),
pigs (Schone et al., 1988), rats (Fang, 2000) and
humans (Orville et al., 2000). Thyroid hormones are
synergistic to growth hormone and there are many
actions of thyroid hormones mediated to stimulation of
cellular protein synthesis (Hinkle and Kinsella, 1986;
Abd El-Latif et al., 2001). In this respect, Fabris (1973)
observed that iodine deficiency had a reverse effect on
the rat’s lymphocytes function. Also, Bagchi et al.
(1985) explained that excessive consumption of iodine
may be responsible for the increased incidence of
autoimmune thyroiditis in chickens. They found that
administration of iodine during the first 10 weeks of life
increased the incidence of auto antibodies to
triiodothyronine, thyroxine and thyroglobulin, therefore
improve growth rate. Moreover, Vorotnitskaya et al.
(1989) reported that all trace elements mixture affecting
live weight gain, feed utilization. Other investigators
90
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immune response relative to development of lymphoid
organs and antibody production, because iodine may act
by altering antigen presentation by the thyroid epithelial
cells modifying the function of thyroid targeted immune
cells or by other mechanisms (Bagchi et al., 1985;
Sonsovskaya, 1999). Also, thyroid hormones are known
to influence the function and development of lymphoid
organs (Paavonen, 1982).
It could be concluded that potassium iodide had
positive effect on turkey chicks when used as spraying
over heads of growing chicks with 10% twice a week.
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ﺗﺄﺛﯿﺮ اﻟﺮش ﺑﯿﻮدﯾﺪ اﻟﺒﻮﺗﺎﺳﯿﻮم ﻋﻠﻰ اﻷداء اﻹﻧﺘﺎﺟﻰ وﻗﯿﺎﺳﺎت اﻟﺪم واﻻﺳﺘﺠﺎﺑﺔ اﻟﻤﻨﺎﻋﯿﺔ ﻟﻜﺘﺎﻛﯿﺖ اﻟﺮوﻣﻰ

ﻣﺤﻤﺪ ﻋﺒﺪ اﻟﻌﺰﯾﺰ اﻟﺼﺎوى و ﺳﺎﻣﯿﮫ ﻋﺮﯾﺎن إﺑﺮاھﯿﻢ

ﻣﻌﮭﺪ ﺑﺤﻮث اﻹﻧﺘﺎج اﻟﺤﯿﻮاﻧﻰ واﻟﺪواﺟﻦ ،ﻣﺮﻛﺰ اﻟﺒﺤﻮث اﻟﺰراﻋﯿﺔ ،وزارة اﻟﺰراﻋﮫ  -ﻣﺼﺮ
أﺳﺘﺨﺪم ﻓﻰ ھﺬا اﻟﺒﺤﺚ ﻋﺪد  ۱۲۰ﻛﺘﻜﻮت ﻧﯿﻜﻮﻻس ﻋﻤﺮ ﯾﻮم ،ﻗﺴ�ﻤﺖ ﻋﺸ�ﻮاﺋﯿﺎ إﻟ�ﻰ ﺳ�ﺘﺔ ﻣﺠ�ﺎﻣﯿﻊ ﻣﺘﺴ�ﺎوﯾﺔ ﺑﻜ�ﻞ ﻣﻨﮭ�ﺎ  ۲۰ﻛﺘﻜ�ﻮت .اﻟﻤﺠﻤﻮﻋ�ﺔ اﻷوﻟ�ﻰ
واﻟﺜﺎﻧﯿﺔ ﻋﻮﻣﻠﺖ ﺑﺎﻟﻤﺎء اﻟﻤﻘﻄﺮ ﻣﺮة واﺣﺪة أو ﻣ�ﺮﺗﯿﻦ أﺳ�ﺒﻮﻋﯿﺎ ﻛﻤﺠﻤﻮﻋ�ﺎت ﻣﻘﺎرﻧ�ﺔ ﺑﯿﻨﻤ�ﺎ ﻋﻮﻣﻠ�ﺖ اﻟﻤﺠ�ﺎﻣﯿﻊ اﻷرﺑﻌ�ﺔ اﻷﺧ�ﺮى ﺑﻤﺤﻠ�ﻮل ﯾﻮدﯾ�ﺪ اﻟﺒﻮﺗﺎﺳ�ﯿﻮم ﺑﻜﻤﯿ�ﺔ
۱۰ﻣ ﻞ )ﺑﺘﺮﻛﯿ�ﺰ  %٥أو  %۱۰رﺷ�ﺎ ﺑﻄﺮﯾﻘ�ﺔ اﻟ�ﺮذاذ ﻓ�ﻮق رأس اﻟﻜﺘﺎﻛﯿ�ﺖ( وذﻟ�ﻚ ﺑﻮاﻗ�ﻊ ﻣ�ﺮة واﺣ�ﺪة أو ﻣ�ﺮﺗﯿﻦ أﺳ�ﺒﻮﻋﯿﺎ ﻋﻠ�ﻰ اﻟﺘ�ﻮاﻟﻰ .ﺗ�ﻢ ﺗﺮﺑﯿ�ﺔ اﻟﻜﺘﺎﻛﯿ�ﺖ ﻓ�ﻰ
ﺑﻄﺎرﯾﺎت ﻣﻦ اﻟﺴﻠﻚ وﻛﺎن اﻟﻐﺬاء واﻟﻤﺎء ﻣﺘﻮﻓﺮ داﺋﻤﺎ ﺑﺼﻮرة ﺣﺮة .وﻋﻨﺪ ﻋﻤﺮ  ٤٥ﯾﻮم ﺗﻢ ﺣﻘﻦ  ۱۰ﻛﺘﺎﻛﯿﺖ ۰.٥ﻣﻞ ﻣﻦ ﺳﯿﺮم دم اﻷﻏﻨﺎم ﻋﻀﻠﯿﺎ.
وﻛﺎﻧﺖ أھﻢ اﻟﻨﺘﺎﺋﺞ ﻛﻤﺎ ﯾﻠﻰ:
أظﮭﺮ رش اﻟﻜﺘﺎﻛﯿﺖ ﺑــ  %۱۰ﯾﻮدﯾﺪ اﻟﺒﻮﺗﺎﺳﯿﻮم زﯾﺎدة ﻣﻌﻨﻮﯾﺔ ﻟﻮزن اﻟﺠﺴ�ﻢ اﻟﺤ�ﻰ واﻟﺰﯾ�ﺎدة ﻓ�ﻰ وزن اﻟﺠﺴ�ﻢ ﻋﻨ�ﺪ  ٤٥ ،۳۰و  ٦۰ﯾ�ﻮم ﻣ�ﻦ اﻟﻌﻤ�ﺮ ﯾﻠ�ﻰ
ذﻟﻚ اﻟﻤﻌﺎﻣﻠﺔ ﺑﯿﻮدﯾﺪ اﻟﺒﻮﺗﺎﺳﯿﻮم ﺑﻨﺴﺒﺔ  ،%٥ﺑﯿﻨﻤﺎ أظﮭﺮ اﻟﻜﻨﺘﺮول إﻧﺨﻔﺎض ﻓﻰ وزن اﻟﺠﺴ�ﻢ اﻟﺤ�ﻰ واﻟﺰﯾ�ﺎدة ﻓ�ﻰ اﻟ�ﻮزن .ﻋﻨ�ﺪ ﻋﻤ�ﺮ  ٦۰ﯾ�ﻮم ﻣ�ﻦ اﻟﻌﻤ�ﺮ أظﮭ�ﺮت
اﻟﻤﻌﺎﻣﻠﺔ ﺑﺎﻟﺮش ﻣﺮﺗﯿﻦ أﺳﺒﻮﻋﯿﺎ ً زﯾﺎدة ﻓﻰ وزن اﻟﺠﺴﻢ وﻣﻌﺪل اﻟﺰﯾﺎدة ﻓﻰ اﻟ�ﻮزن ﻋ�ﻦ اﻟ�ﺮش ﻣ�ﺮة واﺣ�ﺪة أﺳ�ﺒﻮﻋﯿﺎً .ﺟﻤﯿ�ﻊ ﻣﺴ�ﺘﻮﯾﺎت ﯾﻮدﯾ�ﺪ اﻟﺒﻮﺗﺎﺳ�ﯿﻮم أظﮭ�ﺮت
زﯾ�ﺎدة ﻓ�ﻰ ﻋ��ﺪد ﻛ�ﺮات اﻟ�ﺪم اﻟﺒﯿﻀ��ﺎء وﺗﺮﻛﯿ�ﺰ اﻟﮭﯿﻤﻮﺟﻠ�ﻮﺑﯿﻦ ﻓ��ﻰ اﻟ�ﺪم ﻣﻘﺎرﻧ��ﺔ ﺑ�ﺎﻟﻜﻨﺘﺮول .أظﮭ�ﺮت اﻟﻜﺘﺎﻛﯿ��ﺖ اﻟﻤﻌﺎﻣﻠ�ﺔ ﺑ�ﺎﻟﺮش ﺑﯿﻮدﯾ��ﺪ اﻟﺒﻮﺗﺎﺳ�ﯿﻮم ﺑﻨﺴ��ﺒﺔ %۱۰
زﯾﺎدة ﻣﻌﻨﻮﯾﺔ ﻓﻰ ﻋ�ﺪد ﻛ�ﺮات اﻟ�ﺪم اﻟﺒﯿﻀ�ﺎء وﺗﺮﻛﯿ�ﺰ اﻟﮭﯿﻤﻮﺟﻠ�ﻮﺑﯿﻦ .ﻛ�ﺮات اﻟ�ﺪم اﻟﺒﯿﻀ�ﺎء ﻛﺎﻧ�ﺖ أﻋﻠ�ﻰ ﻣﻌﻨﻮﯾ�ﺎ ً ﺑ�ﺮش اﻟﻜﺘﺎﻛﯿ�ﺖ ﻣﺮﺗﯿﻦ/أﺳ�ﺒﻮع ﻋ�ﻦ ﺗﻠ�ﻚ اﻟﺘ�ﻰ ﺗ�ﻢ
رﺷﮭﺎ ﻣﺮة/أﺳ�ﺒﻮع .ﻋ�ﺪد ﻛ�ﺮات اﻟ�ﺪم اﻟﺤﻤ�ﺮاء وﺗﺮﻛﯿ�ﺰ اﻟﮭﯿﻤﻮﺟﻠ�ﻮﺑﯿﻦ ﻛ�ﺎن ﻣﺘﺸ�ﺎﺑﮭﺎ ً ﺗﻘﺮﯾﺒ�ﺎ ً ﻣﺘ�ﺄﺛﺮا ً ﺑﻮﻗ�ﺖ اﻟ�ﺮش .ﺗﺮﻛﯿ�ﺰ اﻟﺒ�ﺮوﺗﯿﻦ اﻟﻜﻠ�ﻰ إزداد ﻣﻌﻨﻮﯾ�ﺎ ً ﺑﺎﻟﻤﻌﺎﻣﻠ�ﺔ
ﺑﻨﺴﺒﺔ  %۱۰ﯾﻮدﯾﺪ اﻟﺒﻮﺗﺎﺳﯿﻮم ﻣﻘﺎرﻧﺔ ﺑﺎﻟﻜﻨﺘﺮول ،وﻟﻜﻦ ﻟﻢ ﯾﺨﺘﻠﻒ ﻋﻦ اﻟﻤﻌﺎﻣﻠﺔ ﺑﻨﺴﺒﺔ  %٥ﯾﻮدﯾﺪ اﻟﺒﻮﺗﺎﺳﯿﻮم.
إزداد ﺗﺮﻛﯿ��ﺰ اﻟﺠﻠﻮﺑﯿ��ﻮﻟﯿﻦ ﻣﻌﻨﻮﯾ��ﺎ ً واﻷﻟﺒﯿ��ﻮﻣﯿﻦ ﻟ��ﻢ ﯾﺘ��ﺄﺛﺮ ﺑﺎﻟﻤﻌﺎﻣﻠ��ﺔ ﺑﻨﺴ��ﺒﺔ  %۱۰ﯾﻮدﯾ��ﺪ اﻟﺒﻮﺗﺎﺳ��ﯿﻮم .ﺑﯿﻨﻤ��ﺎ إزداد ﻧﺴ��ﺒﺔ اﻷﻟﺒﯿﻮﻣﯿﻦ/ﺟﻠﻮﺑﯿ��ﻮﻟﯿﻦ ﻣﻌﻨﻮﯾ��ﺎ ً
ﺑﺎﻟﻤﻌﺎﻣﻠﺔ ﺑﻨﺴ�ﺒﺔ  %٥ﯾﻮدﯾ�ﺪ اﻟﺒﻮﺗﺎﺳ�ﯿﻮم ﻣﻘﺎرﻧ�ﺔ ﺑ�ﺎﻟﻜﻨﺘﺮول ،ﻟﻜ�ﻦ ﻟ�ﻢ ﺗﺨﺘﻠ�ﻒ ﻋ�ﻦ اﻟﻤﻌﺎﻣﻠ�ﺔ ب  %۱۰ﯾﻮدﯾ�ﺪ اﻟﺒﻮﺗﺎﺳ�ﯿﻮم .ﻟ�ﻢ ﯾﻜ�ﻦ ھﻨ�ﺎك ﻓ�ﺮوق ﻣﻌﻨﻮﯾ�ﺔ ﻓ�ﻰ ﻧﺸ�ﺎط
أﻧﺰﯾﻤﺎت  ALTو  . ASTﺗﺮﻛﯿﺰ ھﺮﻣﻮن  T 3ﻛﺎن اﻷﻋﻠﻰ ﺑﺎﻟﻤﻌﺎﻣﻠﺔ ﯾﻮدﯾﺪ اﻟﺒﻮﺗﺎﺳﯿﻮم  ،%۱۰ﯾﻠﯿﺔ  %٥ﺑﯿﻨﻤﺎ اﻷﻗﻞ ﻛﺎن ﻓﻰ اﻟﻜﻨﺘﺮول ﻋﻠﻰ اﻟﺘﻮاﻟﻰ.
ﺗﺮﻛﯿﺰ ھﺮوﻣﻦ  T 3ﻛﺎن اﻷﻋﻠﻰ ﺑﺎﻟﺮش ﻣﺮﺗﯿﻦ أﺳ�ﺒﻮﻋﯿﺎ ً ﻋ�ﻦ اﻟ�ﺮش ﻣ�ﺮة واﺣ�ﺪة .اﻟﻜﺘﺎﻛﯿ�ﺖ اﻟﻤﻌﺎﻣﻠ�ﺔ ب  %۱۰ﯾﻮدﯾ�ﺪ اﻟﺒﻮﺗﺎﺳ�ﯿﻮم أظﮭ�ﺮت اﻷﻋﻠ�ﻰ ﻓ�ﻰ
ﻣﺴﺘﻮى اﻷﺟﺴﺎم اﻟﻤﻨﺎﻋﯿﺔ واﻷﻗﻞ ﻣﻌﻨﻮﯾﺎ ً ﻓﻰ ﺗﺮﻛﯿﺰ . Lysozyme
ً
اﻟﺮش ﻣﺮﺗﯿﻦ أﺳﺒﻮﻋﯿﺎ ً إزداد ﻣﺴﺘﻮى اﻷﺟﺴﺎم اﻟﻤﻨﺎﻋﯿ�ﺔ ﻣﻌﻨﻮﯾ�ﺎ وإﻧﺨﻔ�ﺾ ﺗﺮﻛﯿ�ﺰ  ،Lysozymeﻣﻤ�ﺎ ﯾﻌﻜ�ﺲ أﻋﻠ�ﻰ إﺳ�ﺘﺠﺎﺑﺔ ﻣﻨﺎﻋﯿ�ﺔ ﻟﻠﻜﺘﺎﻛﯿ�ﺖ اﻟﻤﻌﺎﻣﻠ�ﺔ
ب  %۱۰ﯾﻮدﯾﺪ اﻟﺒﻮﺗﺎﺳﯿﻮم ﻣﺮﺗﯿﻦ/أﺳﺒﻮﻋﯿﺎً.
ﻣﻦ ﺗﻠﻚ اﻟﻨﺘﺎﺋﺞ ﯾﻤﻜ�ﻦ ﺗﻠﺨ�ﯿﺺ ذﻟ�ﻚ ﯾﻮدﯾ�ﺪ اﻟﺒﻮﺗﺎﺳ�ﯿﻮم ﻟ�ﺔ ﺗ�ﺄﺛﯿﺮ إﯾﺠ�ﺎﺑﻰ ﻋﻠ�ﻰ ﻛﺘﺎﻛﯿ�ﺖ اﻟﺮوﻣ�ﻰ ﻋﻨ�ﺪ اﻟ�ﺮش ﻋﻠ�ﻰ رأس اﻟﻜﺘﺎﻛﯿ�ﺖ اﻟﻨﺎﻣﯿ�ﺔ ﺑﻤﻌ�ﺪل %۱۰
ﻣﺮﺗﯿﻦ ﻛﻞ أﺳﺒﻮع.
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