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ABSTRACT
This study aimed to evaluate the biochemical effects of some anti protozoa agents as propolis
and toltrazuril in the treatment of coccidiosis disease and their effects on certain gastrointestinal
enzymes and related hormones in rabbits. The rabbits were divided into four equal groups each
of six rabbits, group 1 control non infected group. How ever, group 2, 3, 4 were infected with
40,000 sporulated oocysts of Eimeria for each rabbit. Group 2 infected non-treated all over the
experimental period. Group 3 (propolis treated group) rabbits treated orally with propolis at a
dose of 200 mg/kg body weight for 2 weeks after two weeks of infection. Group 4 (toltrazuril
treated group) rabbits treated orally with toltrazuril at a dose of 20 mg/kg body weight for 2
weeks after two weeks of infection. Blood samples were collected before, during and after
treatment at 2, 4, 6 weeks post infection for biochemical deterimination. The obtained results
revealed that, administration of sporulated oocyst of Eimeria species to normal rabbits exhibited
marked decrease in amylase, lipase, gastrin, catalase and GST, with an increase in ALT, AST,
GGT, ALP and L-MDA compared to control group. In toltrazuril treated group these parameters
remains changed after two weeks of treatment. While after two weeks post stoppage of
treatment all parameters changed towards the normal values in the control group, and rabbits
faeces was free from Eimeria oocysts. On the other hand rabbits treated with propolis showed
improvement of all parameters and reversed towards normal control value and rabbits faeces
were free from Eimeria oocysts, in addition increase of appetite and body weight was also
obtained. These results concluded that, propolis is a drug of choice for treatment of rabbit
coccidiosis.
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1. INTRODUCTION

C

occidiosis remains a serious
proplem on rabbit farms, causing
high mortality with significant
economic losses wordwide (1). The
characteristic symptoms associated with
hepatic coccidiosis in rabbits include loss of
appetite, anorexia, hair loss, diarrhea,
yellowish mucous membranes, fatigue,
abdomen swelling and significant loss in
body weight, (2), as well as increases in
serum AST, ALT and GGT activities

depending on hepatocellular damage and
cholestasis which have been reported in the
rabbits with hepatic coccidiosis, (3). The
authers add that, parasitic infection causes
change in lipid peroxidation which consider
one of the best indicators of the level of
reactive oxygen species (ROS) that induced
systemic biological damage (4). However
antioxidant system plays a role in the
protection of the phagocytic leukocytes
against their own products and oxygen
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radicals, (3). Most of the current anti
coccidial drugs show low efficacy and
cause deleterious side effects (5). The
extensive use of chemical anti coccidial
drugs in controlling this disease has led to
the development of drug-resistant parasites
as well as the side effects of some anti
coccidial drugs will have serious
consequences for future disease control, (6).
Therefore, to combat the disease there is a
pressing need to identify new effective
drugs that are safe for the animals and the
environment. Toltrazuril, a broad-spectrum
anticoccidial drug against different Eimeria
species, is used for the treatment of
coccidiosis in rabbits, (7). The drug is
effective on both schizont and gamont
stages of Eimeria, (8). Propolis (bee glue) is
a natural dark-coloured, resinous sticky
substance produced by honey bees by
mixing their own waxes with resins
collected from plants, and is used as a
sealant and sterilant in their nests (9). Its
properties are mostly attributed to the
phenolic components such as flavonoids,
(10), that are thought to be responsible for
many of its biological and pharmacological
activities, (11). The anticoccidial efficacy
of Propolis against coccidia of rabbits has
been reported, (5). A pronounced decrease
in the activities of serum ALT, AST, ALP
and GGT after oral treatment with aqueous
propolis extract in toxicity induced by 4tert-OP in rats indicate hepato-protected
effects of propolis, (12). There for, this
study aimed to evaluate the biochemical
effects of some anti protozoa agents as
propolis and toltrazuril in the treatment of
coccidiosis and their effects on certain
gastrointestinal enzymes and related
hormones in rabbits via determination of
Serum Amylase, Lipase, Gastrin, Alanine
aminotransferase
(ALT),
Aspartate
aminotransferase
(AST),
Gama
glutamyltransferase
(GGT),
Alkaline
phosphatase (ALP), L-malondialdehyde (LMDA), Plasma Catalase and Glutathione-stransferase (GST).

2.1. Experimental Animals:
24 male rabbits, weighting 750 – 900 gm
were used in the experimental investigation
of this study. Animals were housed in clean
separate metal cages. Rabbits were kept at a
constant environmental and nutritional
condition throughout the period of
experiment. The animals were left 10 days
for acclimatization before the beginning of
the experiment.
2.2. Drugs:
Propolis: Liquid dark-colored natural
Propolis (dissolve 20gm of pure liquid
propolis in 100 ml distilled water).
Toltrazuril: Toltrazuril Solution 2.5%
(Zhejiang Mingzhu Animal Health
Products Co., Ltd. China). It is a triazinon
derived compound and its chemical
structure is as follows: 1-methyl-3-(3methyl-4-(4-(trifluoromethyl)
thio)
phenoxy)
phenyl-1,3,5-triazine
2,4,6
(1H,3H,5H)-trione, (13).
2.3. Rabbit infection:
Each rabbit was infected by oral
administration of 40,000 sporulated
Eimeria oocysts.
Preparation of
sporulated Eimeria oocysts was carried out
by concentration-flotation technique for
positive faecal samples obtained from
infected rabbits according to, (14). Eimeria
species were identified after sporulation of
faeces in a thin layer of 2.5 % (w/v)
potassium dichromate for one or two weeks
at 25 ºC, according to, (15). Oocysts per
gram of feces (OPG) were estimated by
McMaster technique according to, (16)
2.4. Experimental design:
After faecal examination occurred and all
rabbits faeces free from any oocyst. Rabbits
were divided into four equal groups, each
group contain six male rabbits as follow:Group 1: Control normal group: Contained
6 non-infected male rabbits and saved as
healthy control group. Groups 2, 3, 4
infected orally with 40,000 sporulated
oocysts Eimeria speices and left without
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treatment for two weeks before the onset of
anti protozoa drugs administration.
Group 2: Infected non-treated group:
Included 6 infected male rabbits left
without treatment all over the experimental
period. Group 3: Propolis treaterd group:
Comprised 6 infected male rabbits and
treated orally with propolis at a dose of 200
mg/kg body weight (Daily) for 2 weeks,
(17). Group 4: Toltrazuril treaterd group:
Contain 6 infected male rabbits and treated
orally with toltrazuril at a dose of 20 mg/kg
body weight (Daily) for 2 weeks, (18).

3. RESULTS
The obtained data in table (2) revealed that
administration of sporulated oocyst of
Eimeria spp. to normal rabbits exhibited
anon significant decrease in serum amylase
after 2 weeks of infection this decrease
become significant decrease after 4 and 6
weeks as well as a significant decrease in
lipase and gastrin was recorded after 2, 4
and 6 weeks of infection compared to
control group. In addition, infected rabbits
showed loss of appetite and body weight.
Regarding propolis treated group a
significant increase in serum amylase,
lipase and gastrin were recorded after 2
weeks from beginning of treatment, which
became non-significant increase in serum
lipase only after 2 weeks from of stoppage
treatment compared to control group. In
addition treated rabbits showed marked
increase in appetite and body weight.
Concerning toltrazuril treated group a
significant decrease in serum amylase,
lipase and gastrin after 2 weeks from
beginning of treatment, which became a
non-significant increase in serum amylase
and gastrin after 2 weeks from stoppage
treatment compared to control group.
However a decrease in appetite through
drug administration period and loss of body
weight. The recorded data in table (2,3)
revealed that, administration of sporulated
oocyst of Eimeria spp. to normal rabbits
exhibited a significant increase in serum
ALT, AST, ALP activities after 2,4 and 6
weeks of infection and a non significant
increase in serum GGT activity after 2,4 and
6 weeks of infection when compaired with
control group. Propolis treated group
showed a non-significant decrease in serum
ALT and AST activities, while slight
increase in serum GGT and ALP activities
was recorded after 2 weeks from beginning
of treatment and after 2 weeks from
stoppage of treatment compared to control
group. In toltrazuril treated group a
significant increase in serum ALT, AST and
ALP activities, while anon significant
increase in serum GGT activity were

2.5. Sampling:
Faecal samples: Faecal samples were
collected from all animals groups four times
along the duration of experiment. 1- At the
onset of the experiment (before
experimental infection). 2- Two weeks post
infection (before anti protozoa drugs
treatment). 3- Four weeks post infection
(two weeks after drugs administration). 4Six weeks post infection (two weeks after
stoppage drugs administration). Blood
samples: Blood samples were collected
after over night fasting from all animals
groups three times along the duration of
experiment. 1- Two weeks post infection
(before anti protozoa drugs treatment). 2Four weeks post infection (two weeks after
drugs administration). 3- Six weeks post
infection (two weeks after stoppage drugs
administration).
2.6. Biochemical analysis:
Serum and Plasma (EDTA plasma) were
separated by centrifugation at 3000 r.p.m
for 10 minutes. The clean, clear serum and
plasma were received in dry sterile tubes
using sterilized pipettes for determination
of Serum amylase (19) , lipase (20), gastrin
(21), alanine amino transferase (ALT) (22),
aspartate amino transferase (AST)
(22),Gamma-glutamyltransferase (GGT)
(23), Alkaline phosphatase (ALP) (24) and
L-malondialdehyde (L-MDA) (25) in
addition to Plasma catalase (26) and GST
(27).
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yellowish mucous membranes, fatigue,
abdomen swelling and significant loss in
body weight. The recorded results might be
attribted to the damage of the intestinal
epithelium caused by the multiplication of
Eimeria stages that impaired absorption,
utilization and assimilation of some
elements such as iron and copper (28), this
might be lead to loss of appetite and reduce
level of digestive enzymes and hormones.
Regarding propolis treated group a
significant increase in serum amylase,
lipase and gastrin were recorded after 2
weeks from beginning of treatment which
became non significant increase in serum
lipase only after 2 weeks from of stoppage
treatment compared to control group. In
addition treated rabbits showed marked
increase in appetite and body weight.
Similar results was obtained by (29) who
repoted that, 0.02 and 0.03 g/L propolis
caused an increase in the level of amylase
and decrease in the levels of aspartate
aminotransferase and alkaline phosphatase,
attributed these results to the anti coccidial
efficacy of Propolis against coccidia of
rabbits that prevent the damage of the
intestinal epithelium caused by the
multiplication of Eimeria stages which
impaired absorption, utilization and
assimilation of some elements such as iron
and copper (28), accompained with increase
of appetite and digestive enzymes and
hormones in propolis treated group.
Authers suggestion stated that propolis
might contain digestive enzymes. As,
general medicinal uses of propolis have also
been described that propolis was included
in treatment of digestive tract disorders and
immune system support (30). Concerning
toltrazuril treated group a significant
decrease in serum amylase, lipase and
gastrin after 2 weeks from beginning of
treatment which became anon significant
increase in serum amylase and gastrin after
2 weeks from stoppage treatment compared
to control group. However a decrease in
appetite through drug administration period
and loss of body weight this might be due to
long term of administration,

recorded after 2 weeks from beginning of
treatment compared to control group. After
2 weeks from stoppage of treatment, these
parameters decrease towards the control
group.
Administration of sporulated
oocyst of Eimeria spp. to normal rabbits
(table3) exhibited a significant increase in
serum L.MDA concentration after 2, 4 and
6 weeks of infection however plasma
catalase and GST activities showed non
significant decrease after 2weeks of
infection this decrease became significant
after 4 and 6 weeks of infection compared
to control group.
Treatment of infected
group with propolis showed a nonsignificant decrease in serum L.MDA
concentration however non-significant
increase in plasma catalase and GST
activities was recorded after 2 weeks from
beginning of treatment and after 2 weeks
from stoppage of treatment when compared
with infected nontreated group. Regarding
toltrazuril treated group a significant
increase in serum L.MDA concentration
was recorded however plasma catalase and
GST activities revealed a significant
decrease after 2 weeks from beginning of
treatment compared to control group. These
results changes towards the control group
after 2 weeks from stoppage treatment.
4. DISCUSSION
The obtained data in table (2) revealed that
administration of sporulated oocyst of
Eimeria spp. to normal rabbits exhibited
anon significant decrease in serum amylase
after 2 weeks of infection this decrease
become significant decrease after 4 and 6
weeks as well as a significant decrease in
lipase and gastrin was recorded after 2, 4
and 6 weeks of infection compared to
control group. In addition infected rabbits
showed loss of appetite and body weight.
These observations were similar to the
reported studies of (2) who recorded that the
characteristic symptoms associated with
coccidiosis in rabbits include loss of
appetite, anorexia, hair loss, diarrhea,
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Table (1): Effect of treatment with propolis and toltrazuril on presence or absence Eimeria
oocyst in faeces of experimentally infected rabbits with Eimeria spp.
Animal groups
Infected
Propolis
treated
(-ve)
(-ve)

Durations weeks

Control

Toltrazuril
treated
(-ve)

Before infection

(-ve)

Before treatment

(-ve)

(+ +)

(+ +)

(+ +)

Two weeks after treatment

(-ve)

(+ + +)

(-ve)

(-ve)

Two Weeks Post stoppage Treat.

(-ve)

(+ +)

(-ve)

(-ve)

(+) less than 1000 oocyst/gm. (+ +) from 1000 – 2000 oocyst/gm. (+ + +) more than 2000
oocyst/gm.
and its toxins, (32). Propolis treated group
showed a non significant decrease in serum
ALT and AST activities, while slight
increase in serum GGT and ALP activities
was recorded after 2 weeks from beginning
of treatment and after 2 weeks from
stoppage of treatment compared to control
group. These observations were similar to
the reported studies of (33), who recorded
that the rise in AST, ALT, ALP and GGT
activities induced by Thioacetamide
administration was significantly reduced by
administration of Aqueous extract of
propolis or Oil extract of propolis when
combined with Thioacetamide, suggesting
that propolis protective activity might be
due its effect against cellular leakage and
loss of functional integrity of the cell
membrane in hepatocytes. Moreover, it was
reported that
proplis reduce the damage caused by
coccidiosis mean it has hepatoprotective
action that may be due to the antioxidant
effect of propolis which was previously
confirmed by (34). In toltrazuril treated
group a significant increase in serum ALT,
AST and ALP activities, while anon
significant increase in serum GGT activity
were recorded after 2 weeks from beginning
of treatment compared to control group.
After 2 weeks from stoppage of treatment
these parameters decrease towards the
control group. The elevation that occurred
after 2 weeks from beginning of treatment

but after the end of drug administration
period the appetite return to normal range.
These results might be due to the
anticoccidial efficacy of toltrazuril against
coccidia that prevent the damage of the
intestinal epithelium caused by the
multiplication of Eimeria stages and
impaired absorption, utilization and
assimilation of some elements such as iron
and copper (28), that leads to increase in
appetite, digestive enzymes and hormones
in toltrazuril treated group to return nearly
normal control group. The recorded data in
table (2,3) revealed that, administration of
sporulated oocyst of Eimeria spp. to normal
rabbits exhibited a significant increase in
serum ALT, AST, ALP activities after 2,4
and 6 weeks of infection and a non
significant increase in serum GGT activity
after 2,4 and 6 weeks of infection when
compaired with control group. These
observations were came in accordance with
the reported studies of (3) who recorded
that, the increases in serum AST and ALT
activities depending on hepatocellular
damage and in serum GGT activity due to
cholestasis which have been reported in the
rabbits with hepatic coccidiosis. Similarly,
a significant increase in serum ALT, AST,
ALP, GGT and total bilirubin was recorded
in lamb with coccidiosis compared to
normal control group, (31). These results
attributed to the epithelial tissues damage of
the intestinal walls caused by the parasites
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Duration
period

Before treatment
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Two weeks after
treatment
3.41B±0.26

352.00B±28.04

76.49A±2.65

2.67A±0.22

Toltrazuril treated

89.49B±1.26

3.75C±0.15

90.97B±1.32

99.75C±2.80

79.64A±4.51

2.73A±0.15

4.00C±0.24

113.00C±2.3

89.69B±2.42

3.45B±0.25

4.12C±0.14

82.80A±1.56

2.94A±0.17

80.01A±1.78

83.17A±1.11

2.99A±0.14

2.80A±0.11

83.46A±1.37

87.93B±0.94

3.42B ±0.18
2.98A±0.06

Gastrin conc.
(Pg/ml)

Parameters
lipase activity
(U/L)

414.67C±28.42

183.33A±36.99

322.67B±18.89

169.00A±21.7

426.67D±25.69

228.67B±27.71

336.00C±32.52

281.33A±35.04

285.33A±36.99

290.00A±21.93

323.33A±29.81

Amylase activity
(U/L)

Propolis treated

Infected

Control

Toltrazuril treated

Propolis treated

Infected

Control

Toltrazuril treated

Propolis treated

Infected

Control

Groups

54.27B±3.28

37.73A±3.15

60.37B±0.56

39.83A±0.91

99.23C±5.4

35.70A±3.09

69.63B±3.5

40.33A±2.08

67.13B±6.35

69.13B±4.46

68.13B±4.24

40.97A±2.33

ALT activity
(IU/L)

44.43A±5.89

39.03A±3.46

52.37B±2.37

40.50A±1.48

65.17C±7.22

37.83A±4.71

55.23B±2.57

39.40A±0.95

59.27B±2.15

61.40B±5.69

62.60B±7.93

41.87A±2.68

AST activity
(IU/L)

Table ( 2 ) : Effect of treatment with propolis and toltrazuril on serum amylase, lipase, gastrin, ALT and AST in experimentally infected
rabbits with Eimeria spp.
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Two weeks post
stoppage treatment

Duration
period

Before treatment
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Two weeks after
treatment
85.07BC±6.33

15.67A±3.03

5.95B±0.54

87.33C±9.13

Toltrazuril treated

3.98A±0.13

75.17A±7.06

3.84A±0.2

3.62A±0.36

4.42B±0.24

79.47B±5.09

77.47AB±7.99

3.45A±0.23

3.93A±0.16

68.87A±2.71

68.90A±6.35

5.01B±0.44

77.57B±6.11

5.92C±0.39

5.01B±0.33

79.03B±1.44

79.30B±3.4

5.04B±0.39

3.94A±0.2

67.90A±5.28
80.47B±4.07

L.MDA conc.
(nmol/ml)

Parameters
ALP activity
(IU/L)

15.00A±1.48

16.27A±0.92

14.73A±2.46

17.97A±1.08

15.83A±1.31

16.67A±1.60

15.30A±1.65

16.03A±2.69

16.67A±0.84

16.23A±2.39

15.20A±2.07

GGT activity
(U/L)

Propolis treated

Infected

Control

Toltrazuril treated

Propolis treated

Infected

Control

Toltrazuril treated

Propolis treated

Infected

Control

Groups

383.67AB±19.78

406.00B±10.6

356.33A±22.26

402.00B±29.26

355.00A±18.58

412.00B±25.97

364.00A±26.65

407.33B±21.88

383.33A±37.56

385.67A±31.18

387.00A±28.22

405.00A±23.71

catalase activity
(U/L)

74.93B±3.32

84.00C±5.76

61.00A±9.28

80.67C±2.78

58.33A±3.78

89.57C±5.36

69.43B±3.45

82.03C±5.32

77.37A±7.00

77.87A±1.30

78.50A±9.12

80.93A±6.04

GST activity
(U/L)

Table ( 3 ) : Effect of treatment with propolis and toltrazuril on serum GGT, ALP, L-MDA, Plasma catalase and GST in
experimentally infected rabbits with Eimeria spp.
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Two weeks post
stoppage treatment
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in production of these enzyme as a result of
liver damage.
Malondialdehyde (MDA), the stable
end product of lipid peroxidation. It often
represent the first parameter analyzed for
proving the involvement of free radical
damage. Lipid peroxidation produces a
progressive loss of cell membrane integrity,
impairment in membrane transport function
and disruption of cellular ion homeostasis
(36). However, the antioxidant system plays
a role in the protection of the phagocytic
leukocytes against their own products and
oxygen radicals, some investigation have
revealed that parasitic infection causes
change in lipid peroxidation parameters (3).
Treatment of infected group with propolis
showed a non significant decrease in serum
L.MDA concentration however non
significant increase in plasma catalase and
GST activities was recorded after 2 weeks
from beginning of treatment and after 2
weeks from stoppage of treatment when
compared with infected nontreated group,
this might be due to antioxidant effects of
propolis. Similarly, of (37) decleared that
propolis cause reduction in MDA levels and
increase in SOD, GSH-Px, and CAT
activities. Moreover, (12) reported that,
Simultaneous treatment with aqueous
propolis extract significantly abolished the
enhancing effect of the toxic 4-tert-OP on
hepatic lipid peroxidation that was
expressed by a lower level of MDA in
hepatocytes. The auther added that
administration of aqueous propolis extract
alone induced a significant increase in total
antioxidant capacity, GST, SOD and CAT
compared to control group. The antioxidant
activity
of
propolis
and
its
polyphenolic/flavonoid components are
related to their ability to chelate metal ions
and scavenge singlet oxygen, superoxide
anions, proxy radicals, hydroxyl radicals
and peroxynitrite, (38).
Regarding toltrazuril treated group our
results showed a significant increase in
serum L.MDA concentration however
plasma catalase and GST activities revealed
a significant decrease after 2 weeks from

may be attributed to long term of
administration of toltrazuril and these
effects removed after 2 weeks from
stoppage of treatment. These results that
obtained after 2 weeks from stoppage
treatment are similarly (35) recorded that
coccidiosis in kids induced a significant
increase in serum AST-ALT, alkaline
phosphatase, urea and creatinine. The
authers added that all above biochemical
parameters returned to the normal level
after treatment by toltrazuril.
Moreover, (3) attributed the increases
in serum AST, ALT and GGT activities to
hepatocellular damage and cholestasis
which have been reported in the rabbits with
hepatic coccidiosis. However the infected
group treated with toltrazuril showed no
abnormal clinical findings and had a
significant decrease in epg values,
suggesting that this treatment was effective.
The increase in liver enzymes after 2 weeks
from beginning treatment might be due to
long term administration of drug that might
cause stress on liver enzymes, but after two
weeks post treatment these enzymes
showed marked decrease compared to
infected group that became near to control
group which conferm the anticoccidial
efficacy and hepatoprotective effects of
toltrazuril. Administration of sporulated
oocyst of Eimeria spp. to normal rabbits
(table3) exhibited a significant increase in
serum L.MDA concentration after 2, 4 and
6 weeks of infection however plasma
catalase and GST activities showed non
significant decrease after 2weeks of
infection this decrease became significant
after 4 and 6 weeks of infection compared
to control group. These observations were
hand by hand to that of (3) who reported
that, the increase in plasma MDA levels in
the infected rabbits suggested that E. stiedae
caused lipid peroxidation resulting from the
destruction of the liver parenchyma and bile
duct. In addition the decrease in erythrocyte
GSH-Px, CAT and SOD activities might be
associated with excessive free radicals
relasing during the infection or a decrease
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beginning of treatment compared to control
group. These results changes towards the
control group after 2 weeks from stoppage
treatment, the results might be due to long
administration of drug while after two
weeks from stoppage treatment due to
antioxidant and anticoccidial effects of
toltrazuril (18) the auther recorded a
significant reductions in erythrocyte GSHpx,
GR-ase, SOD, and catalase activities in
Eimeria-infected kids compared to control.
However, increasing in these parameters
was observed after treatment, particularly
with Toltrazuril accompanied with a
significant decrease in erythrocyte GSH
concentration of infected group compared to
control, which was significantly increased
after treatment with Propolis and Toltrazuril.
On the other hand, significant elevations in
serum MDA and nitric oxide were recorded
in infected animals, which had been
significantly reduced after treatment with
Propolis and Toltrazuril.

3.

4.

5.

CONCLUSION
6.
There for, it was cocluded that, uses of
propolis (natural drug) and toltrazuril
(synthetic drug) as anti protozoal
compounds were effective in treatment of
coccidiosis however propolis was more safe
and without any harmful effect as it showed
efficient role as hepatoprotective and
antioxidant with effective antiprotozoa
agent.
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ﺍﻟﻤﻠﺨﺺ ﺍﻟﻌﺮﺑﻲ
ﺯﺍﺩ ﻓﻰ ﺍﻵﻭﻧﺔ ﺍﻷﺧﻴﺮﺓ ﺍﺳﺘﺨﺪﺍﻡ ﺍﻟﻌﺪﻳﺪ ﻣﻦ ﺍﻷﺩﻭﻳﺔ ﺍﻟﻤﻀﺎﺩﺓ ﻟﻠﻄﻔﻴﻠﻴﺎﺕ ﻭﺣﻴﺪﺓ ﺍﻟﺨﻠﻴﺔ ﻧﻈﺮﺍ ﻻﻧﺘﺸﺎﺭ ﻫﺬﻩ ﺍﻟﻄﻔﻴﻠﻴﺎﺕ
ﻭﺗﺄﺛﻴﺮﻫﺎ ﺍﻟﻀﺎﺭ ﻋﻠﻰ ﺍﻟﺜﺮﻭﺓ ﺍﻟﺤﻴﻮﺍﻧﻴﺔ .ﻭﻣﻦ ﺃﻛﺜﺮ ﻫﺬﻩ ﺍﻟﻄﻔﻴﻠﻴﺎﺕ ﺍﻧﺘﺸﺎﺭﺍ ﻫﻮ ﻁﻔﻴﻞ ﺍﻷﻳﻤﻴﺮﻳﺎ ﻭﺍﻟﺬﻱ ﻳﺘﺴﺒﺐ ﻓﻰ ﺍﺻﺎﺑﺔ ﺍﻟﺤﻴﻮﺍﻧﺎﺕ
ﺑﻤﺮﺽ ﺍﻟﻜﻮﻛﺴﻴﺪﻳﺎ .ﻭﻧﻈﺮﺍ ﻟﻮﺟﻮﺩ ﺁﺛﺎﺭ ﺟﺎﻧﺒﻴﺔ ﻟﻠﻌﺪﻳﺪ ﻣﻦ ﻫﺬﻩ ﺍﻷﺩﻭﻳﺔ ﻟﻬﺬﺍ ﺗﻬﺪﻑ ﺍﻟﺪﺭﺍﺳﺔ ﺩﺭﺍﺳﺔ ﺍﻟﺘﺄﺛﻴﺮﺍﺕ ﺍﻟﻜﻴﻤﻴﺎﺋﻴﺔ ﺍﻟﺤﻴﻮﻳﺔ
ﻟﻤﻀﺎﺩﺍﺕ ﺍﻟﻄﻔﻴﻠﻴﺎﺕ ﻭﺣﻴﺪﺓ ﺍﻟﺨﻠﻴﺔ ﻋﻠﻰ ﺍﻟﺨﻤﺎﺋﺮ ﻭﺍﻟﻬﺮﻣﻮﻧﺎﺕ ﺍﻟﺘﺎﺑﻌﺔ ﻟﻠﺠﻬﺎﺯ ﺍﻟﻬﻀﻤﻰ ﻓﻰ ﺍﻷﺭﺍﻧﺐ ﺗﻢ ﺍﺳﺘﺨﺪﺍﻡ ﻧﻮﻋﻴﻦ ﻣﻦ
ﺍﻷﺩﻭﻳﺔ ﺍﻟﺘﻮﻟﺘﺮﺍﺯﻳﻮﺭﻳﻞ ﻛﻌﻼﺝ ﻛﻴﻤﻴﺎﺋﻰ ﻭﺍﻟﺒﺮﻭﺑﻮﻟﻴﺲ )ﺻﻤﻎ ﺍﻟﻨﺤﻞ( ﻛﻤﺎﺩﺓ ﻁﺒﻴﻌﻴﺔ .ﺗﻢ ﺍﺟﺮﺍء ﺍﻟﺘﺠﺮﺑﺔ ﻋﻠﻰ ﻋﺪﺩ  24ﺃﺭﻧﺐ ﺗﻢ
ﺗﻘﺴﻴﻤﻬﻢ ﺍﻟﻰ  4ﻣﺠﻤﻮﻋﺎﺕ.ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻷﻭﻟﻰ- :ﺗﻌﺘﺒﺮ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﻀﺎﺑﻄﺔ .ﺗﻢ ﻋﻤﻞ ﻋﺪﻭﻯ ﻟﻜﻞ ﺍﻷﺭﺍﻧﺐ ﺍﻟﻤﻮﺟﻮﺩﻩ ﺑﺎﻟﻤﺠﻤﻮﻋﺎﺕ
ﺍﻟﺜﺎﻧﻴﺔ ﻭﺍﻟﺜﺎﻟﺜﺔ ﻭﺍﻟﺮﺍﺑﻌﺔ ﻭﺫﻟﻚ ﺑﺘﺠﺮﻳﻊ ﺍﻷﺭﺍﻧﺐ ﻟﻄﻔﻴﻞ ﺍﻷﻳﻤﻴﺮﻳﺎ ) 40000ﻁﻔﻴﻞ ﻟﻜﻞ ﺃﺭﻧﺐ( .ﺍﻟﻤﺠﻤﻮﻋﻪ ﺍﻟﺜﺎﻧﻴﺔ- :ﺗﺤﺘﻮﻱ ﻋﻠﻰ
 6ﺃﺭﺍﻧﺐ ﺗﻢ ﺗﺠﺮﻳﻌﻬﻢ ﺑﺎﻟﻄﻔﻴﻞ ﻭﻟﻢ ﻳﺘﻢ ﻋﻼﺟﻬﻢ ﺣﺘﻰ ﻧﻬﺎﻳﺔ ﺍﻟﺘﺠﺮﺑﺔ .ﺍﻟﻤﺠﻤﻮﻋﻪ ﺍﻟﺜﺎﻟﺜﺔ- :ﺗﺤﺘﻮﻱ ﻋﻠﻰ  6ﺃﺭﺍﻧﺐ ﺗﻢ ﺗﺠﺮﻳﻌﻬﻢ
ﺑﺎﻟﻄﻔﻴﻞ ﺛﻢ ﺑﻌﺪ ﺃﺳﺒﻮﻋﻴﻦ ﻣﻦ ﺍﻟﻌﺪﻭﻯ ﺗﻢ ﻋﻼﺟﻬﻢ ﺑﻤﺎﺩﺓ ﺍﻟﺒﺮﻭﺑﻮﻟﻴﺲ ﻋﻦ ﻁﺮﻳﻖ ﺍﻟﺘﺠﺮﻳﻊ ﻭﺍﻟﺠﺮﻋﺔ ﻫﻰ  200ﻣﺠﻢ  /ﻛﺠﻢ ﻣﻦ
ﻭﺯﻥ ﺍﻟﺠﺴﻢ ﻳﻮﻣﻴﺎ ﻭﻟﻤﺪﺓ ﺃﺳﺒﻮﻋﻴﻦ .ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﺮﺍﺑﻌﺔ- :ﺗﺤﺘﻮﻱ ﻋﻠﻰ  6ﺃﺭﺍﻧﺐ ﺗﻢ ﺗﺠﺮﻳﻌﻬﻢ ﺑﺎﻟﻄﻔﻴﻞ ﺛﻢ ﺑﻌﺪ ﺃﺳﺒﻮﻋﻴﻦ ﻣﻦ ﺍﻟﻌﺪﻭﻯ
ﺗﻢ ﻋﻼﺟﻬﻢ ﺑﻤﺎﺩﺓ ﺍﻟﺘﻮﻟﺘﺮﺍﺯﻳﻮﺭﻳﻞ ﻋﻦ ﻁﺮﻳﻖ ﺍﻟﺘﺠﺮﻳﻊ ﻭﺍﻟﺠﺮﻋﺔ ﻫﻰ  20ﻣﺠﻢ  /ﻛﺠﻢ ﻣﻦ ﻭﺯﻥ ﺍﻟﺠﺴﻢ ﻳﻮﻣﻴﺎ ﻭﻟﻤﺪﺓ ﺃﺳﺒﻮﻋﻴﻦ.
ﺗﻢ ﺗﺠﻤﻴﻊ ﻋﻴﻨﺎﺕ ﺍﻟﺒﺮﺍﺯ ﻣﻦ ﻛﻞ ﺍﻟﻤﺠﻤﻮﻋﺎﺕ ﺃﺭﺑﻊ ﻣﺮﺍﺕ- :ﻗﺒﻞ ﺍﻟﻌﺪﻭﻯ ﻭﺑﻌﺪ ﺃﺳﺒﻮﻋﻴﻦ ﻣﻦ ﺍﻟﻌﺪﻭﻯ )ﻗﺒﻞ ﺑﺪﺍﻳﺔ ﺍﻟﻌﻼﺝ( ﻭﺑﻌﺪ 4
ﺃﺳﺎﺑﻴﻊ ﻣﻦ ﺍﻟﻌﺪﻭﻯ )ﺑﻌﺪ ﻧﻬﺎﻳﺔ ﻓﺘﺮﺓ ﺍﻟﻌﻼﺝ ﻣﺒﺎﺷﺮﺓ( ﻭﺑﻌﺪ  6ﺃﺳﺎﺑﻴﻊ ﻣﻦ ﺍﻟﻌﺪﻭﻯ )ﺑﻌﺪ ﺃﺳﺒﻮﻋﻴﻦ ﻣﻦ ﻧﻬﺎﻳﺔ ﺍﻟﻌﻼﺝ( ﻟﻔﺤﺼﻬﻢ ﺗﺤﺖ
ﺍﻟﻤﻴﻜﺮﺳﻜﻮﺏ .ﺗﻢ ﺗﺠﻤﻴﻊ ﻋﻴﻨﺎﺕ ﺍﻟﺪﻡ ﻣﻦ ﻛﻞ ﺍﻟﻤﺠﻤﻮﻋﺎﺕ ﺛﻼﺙ ﻣﺮﺍﺕ  -:ﺑﻌﺪ ﺃﺳﺒﻮﻋﻴﻦ ﻣﻦ ﺍﻟﻌﺪﻭﻯ )ﻗﺒﻞ ﺑﺪﺍﻳﺔ ﺍﻟﻌﻼﺝ( ﻭﺑﻌﺪ 4
ﺃﺳﺎﺑﻴﻊ ﻣﻦ ﺍﻟﻌﺪﻭﻯ )ﺑﻌﺪ ﻧﻬﺎﻳﺔ ﻓﺘﺮﺓ ﺍﻟﻌﻼﺝ ﻣﺒﺎﺷﺮﺓ( ﻭ ﺑﻌﺪ  6ﺃﺳﺎﺑﻴﻊ ﻣﻦ ﺍﻟﻌﺪﻭﻯ )ﺑﻌﺪ ﺃﺳﺒﻮﻋﻴﻦ ﻣﻦ ﻧﻬﺎﻳﺔ ﺍﻟﻌﻼﺝ( ﻟﻘﻴﺎﺱ ﺑﻌﺾ
ﺍﻟﺘﺤﺎﻟﻴﻞ ﺍﻟﺒﻴﻮﻛﻴﻤﻴﺎﺋﻴﺔ ﻭﻫﻰ  -:ﺍﻷﻣﻴﻼﺯ ﻭ ﺍﻟﻠﻴﺒﻴﺰ ﻭ ﺍﻟﺠﺎﺳﺘﺮﻳﻦ ﻭ ﺍﻷﻻﻧﻴﻦ ﺃﻣﻴﻨﻮ ﺗﺮﺍﻧﺲ ﻓﻴﺮﺍﺯ ﻭ ﺍﻷﺳﺒﺮﺗﺎﺕ ﺃﻣﻴﻨﻮ ﺗﺮﺍﻧﺲ ﻓﻴﺮﺍﺯ
ﻭ ﺍﻟﻔﻮﺳﻔﺎﺗﻴﺰ ﺍﻟﻘﺎﻋﺪﻯ ﻭ ﺍﻟﺠﺎﻣﺎ ﺟﻠﻴﻮﺗﺎﻣﻴﻞ ﺗﺮﺍﻧﺲ ﻓﻴﺮﺍﺯ ﻭﺍﻷﻟﺒﻴﻮﻣﻴﻦ ﻭ ﺍﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﻜﻠﻰ ﻭﺍﻟﺒﻴﻠﻴﺮﻭﺑﻴﻦ ﺍﻟﻜﻠﻰ ﻭ ﺍﻝ ﻣﺎﻟﻮﻥ ﺩﺍﻯ
ﺃﻟﺪﻫﻴﺪ ﻭ ﺍﻟﻬﻴﻤﻮﺟﻠﻮﺑﻴﻦ ﻭ ﺍﻧﺰﻳﻢ ﺍﻟﻜﺘﺎﻟﻴﺰ ﻭﺍﻟﺠﻠﻮﺗﺎﺛﻴﻮﻥ ﺍﺱ ﺗﺮﺍﻧﺲ ﻓﻴﺮﺍﺯ .ﺃﻭﺿﺤﺖ ﺍﻟﺪﺭﺍﺳﺔ ﺃﻥ ﺍﻟﻌﺪﻭﻯ ﺑﻄﻔﻴﻞ ﺍﻷﻳﻤﻴﺮﻳﺎ ﺃﺩﻯ
ﺍﻟﻰ ﺣﺪﻭﺙ ﺗﻐﻴﺮﺍﺕ ﻓﻰ ﺍﻟﻘﻴﺎﺳﺎﺕ ﺍﻟﺒﻴﻮﻛﻴﻤﻴﺎﺋﻴﺔ ﻛﺰﻳﺎﺩﺓ ﻓﻰ ﻭﻅﺎﺋﻒ ﺍﻟﻜﺒﺪ ﻭﺍﻧﺰﻳﻢ ﺍﻝ ﻣﺎﻟﻮﻥ ﺩﺍﻯ ﺃﻟﺪﻫﻴﺪ ﻭﻧﻘﺺ ﺍﻧﺰﻳﻤﺎﺕ ﻭﻫﺮﻣﻮﻧﺎﺕ
ﺍﻟﻬﻀﻢ ﻭﺍﻟﻬﻴﻤﻮﺟﻠﻮﺑﻴﻦ ﻭﺍﻧﺰﻳﻢ ﺍﻟﻜﺘﺎﻟﻴﺰ ﻭﺍﻟﺠﻠﻮﺗﺎﺛﻴﻮﻥ ﺍﺱ ﺗﺮﺍﻧﺲ ﻓﻴﺮﺍﺯ .ﻭﺃﻥ ﺍﺳﺘﺨﺪﺍﻡ ﻛﻼً ﻣﻦ ﺍﻟﺒﺮﻭﺑﻮﻟﻴﺲ )ﻛﻌﻼﺝ ﻁﺒﻴﻌﻰ(
ﻭﺍﻟﺘﻮﻟﺘﺮﺍﺯﻳﻮﺭﻳﻞ )ﻛﻌﻼﺝ ﻛﻴﻤﻴﺎﺋﻰ( ﻛﺎﻥ ﻟﻪ ﺩﻭﺭ ﻓﻌﺎﻝ ﺣﻴﺚ ﺃﻧﻬﻤﺎ ﻗﻀﻴﺎ ﻧﻬﺎﺋﻴﺎ ً ﻋﻠﻰ ﻁﻔﻴﻞ ﺍﻷﻳﻤﻴﺮﻳﺎ .ﻭﻟﻜﻦ ﺍﺳﺘﺨﺪﺍﻡ ﺍﻟﺒﺮﻭﺑﻮﻟﻴﺲ
ﻟﻔﺘﺮﺍﺕ ﻁﻮﻳﻠﺔ ﺍﺗﻀﺢ ﺃﻧﻪ ﺃﻛﺜﺮ ﺃﻣﺎﻧﺎ ﻭﻟﻴﺲ ﻟﻪ ﺁﺛﺎﺭ ﺟﺎﻧﺒﻴﺔ ﺑﺎﻟﻤﻘﺎﺭﻧﺔ ﺑﺎﻟﺘﻮﻟﺘﺮﺍﺯﻳﻮﺭﻳﻞ .ﺣﻴﺚ ﺃﻥ ﺗﻨﺎﻭﻝ ﺍﻟﺒﺮﻭﺑﻮﻟﻴﺲ ﺃﺩﻯ ﺍﻟﻰ ﺯﻳﺎﺩﺓ
ﻓﻰ ﺍﻧﺰﻳﻤﺎﺕ ﻭﻫﺮﻣﻮﻧﺎﺕ ﺍﻟﻬﻀﻢ ﻭﺗﺤﺴﻴﻦ ﻭﻅﺎﺋﻒ ﺍﻟﻜﺒﺪ ﻭﺯﻳﺎﺩﺓ ﻧﺴﺒﺔ ﺍﻟﻬﻴﻤﻮﺟﻠﻮﺑﻴﻦ ﻭﺍﻟﻤﺤﺎﻓﻈﺔ ﻋﻠﻰ ﻣﻀﺎﺩﺍﺕ ﺍﻷﻛﺴﺪﺓ .ﻳﺘﻀﺢ
ﻣﻤﺎ ﺫﻛﺮ ﺃﻧﻪ ﻳﻤﻜﻦ ﺍﺳﺘﺨﺪﺍﻡ ﺍﻟﺒﺮﻭﺑﻮﻟﻴﺲ ﻛﻤﻀﺎﺩ ﻟﻠﻄﻔﻴﻠﻴﺎﺕ ﻭﺣﻴﺪﺓ ﺍﻟﺨﻠﻴﺔ ﻭﻓﻰ ﺗﺤﺴﻴﻦ ﻋﻤﻠﻴﺔ ﺍﻟﻬﻀﻢ ﻭﻛﻔﺎﺗﺢ ﻟﻠﺸﻬﻴﺔ ﻭﻓﻰ ﺍﻟﻤﺤﺎﻓﻈﺔ
ﻋﻠﻰ ﻭﻅﺎﺋﻒ ﺍﻟﻜﺒﺪ ﻭﻛﻤﻀﺎﺩ ﻟﻸﻛﺴﺪﺓ.
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