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The Effect of Unilateral Castration on Histological Changes in the

Remaining Testicle in Dogs
Muhammed al-ahmed* Prof. Dr. Mustafa Alhallak** Prof. Dr. Azzam Alomari* **
(Received: 29 July 2019, Accepted: 30 December 2019)

Abstract:

The aim of this experiment was to study the effect of unilateral castration in compensatory
changes on the remaining testis in mature dogs. The experiment was conducted on 6 male
domestic dogs between 2-4 years of age. The reproductive season was taken into
consideration, The dogs were divided into two groups, the group of dogs within the
reproductive season and the group of dogs outside the reproductive season. The first testis
was removed and after 120 days the remaining testis was removed. The histological
examination was performed using the Median Compeer Method to compare using (Sign—test).
The results showed no significant differences (P>0.05) in the values examined in the testis in
both experimental groups for histological changes (Tubular diameter, Thickness of germinal
epithelium, Area of tubular epithelium). According Histological findings, adult dogs do not
undergo compensatory changes in the remaining testis within 120 days after unilateral

castration,

key words: Testis, Unilateral castration, Compensatory hypertrophy, Dogs.

*M.Sc. student, Histology, Department of Anatomy, Faculty of Veterinary Medicine, Hama
University.

**Prof. Dr. Anatomy, Department of Anatomy, Faculty of Veterinary Medicine, Hama University.
***Prof. Dr. Surgery and Anesthesia, Department of Surgery and Obstetric, Faculty of

Veterinary Medicine, Hama University.
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Evaluation of Quality of Life in Patients with Chronic Renal Failure
*Dr. Fatima Abdul-Jabbar kuriet
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Abstract:

The quality of life for patients with chronic renal insufficiency, whose condition requires
continuous hemodialysis, is greatly affected, as this effect is associated with changes in
their daily habits and lifestyle with physical, psychological and environmental dimensions.
Therefore, the present descriptive study aimed to assess the quality of life of 30 patients in
the Department of artificial kidney in Tishreen University Hospital, selected by the convenient
sample method, and data were collected using a tool developed by the researcher based
on the quality of life scale developed by WHO. The results showed that the highest
percentage of patients was an average overall level of quality of life, the level of physical
health was poor, moderate in psychological, and weak in the environment dimension. The
study recommended to provide psychological counseling periodically to patients, and provide
support in decision—-making, encourage them to adapt to the disease, provide appropriate
solutions, to conduct educational sessions for patients about the nature of their disease and
ways to live with it, and conduct research on factors affecting the quality of life of patients

with renal insufficiency.

Key words: Quy of life, Chronic kidney insufficient.

*Lecture in Department Of adult Nursing, Faculty of Nursing, University Of Tishreen,

Lattakia, Syria.
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Evaluating The Prevalence of The Ulcer Pressure in Army’s Soldiers

and Evaluating The Practices of Their Companions in Order to Prevent It.

*Suzan Zamzam ** Fatima Kuriet *** Jaber Tamer Dardar
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Abstract:

The war in Syria has led to various health problems. Among these problems are the injuries
of the Syrian Army. These casualties suffer from limitation of movement and loss of sensation
noting that their injuries increase and escalate the ulcer pressure. This descriptive study has
targeted the prevalence of the ulcer pressure among these casualties and their movement
disabilities along with evaluating the practises of the patients’ companions in order to prevent
the occurrence and development of ulcer pressure. This is executed by conducting interviews
with the companions, which a researcher has developed during 52 visits to patients in their
places of staying in Lattakia province. The study concluded that 44.2 % of the patients who
participated in the study suffered from the ulcer pressure at the time of the study. In addition,
the study concluded that a high percentage of the companions 61.5 % had medium level of
experience in preventing the occurring and development of the ulcer pressure. 26.9 % of them
had weak level of experience while only 11.5 % had a high level of experience and practice.
The Syrian society is in desperate need for such a study and especially after noting new
health, social and economic challenges. Our purpose is to highlight the prevalence of this sort
of health problems and to prepare a database that would be the starting point in preparing the
suitable therapeutic programs that would offer solutions for the health problems of these
people, considering what they stand for in regards with the human values and capacities which
can assist in the reconstruction process of the country. Based on this study, we should guide
the Ministry of Health and the military hospitals to provide home health care through visits that
are executed by a team of nursing and medicine specialist in order to fully evaluate each
condition and provide appropriate medical and nursing

intervention.

Keywords: the pressure ulcer, casualties, companions
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Detection of Aspergillus Fumigatus infection in Broiler Chickens in the

Middle Region of Syria
Dr . Hazem Melly*

Abstract

This study was carried out to investigate the incidence of Aspergillus fumigatus infections
in the broiler houses in the middle region of Syria.

Results showed that seventy two out of 240 (30%) of air samples from 20 broiler chicken
houses were positive for Aspergillus fumigatus by culturing on sabouraud agar.

Results showed that eighty out of 305 (26.23%) lungs and air sacs samples from 26 broiler
chicken flocks were positive for Aspergillus fumigatus. Gross lesions were observed in lungs
and air sacs at postmortem examination. Small white nodular lesions were observed in the
congested lungs and air sacs.

Aspergillus fumigatus was cultured on sabouraud agar. White colonies were seen, at first,
which turned dark green to grayish later.

It was observed that Infection was higher in birds of less than two weeks of age with

percentage of 71% comparing with older birds with percentage of 29%.

Key words: Aspergillus fumigatus, Broiler chicken, Sabouraud agar.

*Dr. Of Poultry Diseases in the Faculty of Vet. Med (Hama Uni)
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Hemoglobin Genotypes and their Relationship with Some of the

Component of the Blood Parameter and Live Weight in Awasi/ sheep
D.M-Majde Shehada* Supervision of prof: Amer Dabbagh* *

(Received: 20 June 2019, Accepted: 14 January 2020)
Abstract:

The research was conducted on 46 sheep from the Awasi dynasty at a private farm in
Hama. The hemoglobin, AA, AB, BB, hemoglobin, hematocrit, erythrocyte, and globular
size, as well as the average blood hemoglobin concentration in the sheep blood corpuscles
were determined to study their relationship with hemoglobin DNA structures using electrolyte
gel on agarose gel. Results: There are statistical relations as follows:

1 - The relationship of genetics of blood hemoglobin with the amount of hemoglobin in the
red blood cell recorded the highest value of hemoglobin average blood samples studied at
the genetic makeup AA and amounted to. 9.36 g / dl

2 — the relationship of blood hemoglobin structures with hematocrit recorded the highest
value of the average hematocrit in the structure of AA and amounted to 33.09%.

3 - relationship of the genetics of blood hemoglobin with the erythrocyte count in sheep
blood and the highest value in the genotype AA 9.12mil / mm3.

4 - the relationship of the genomes of blood hemoglobin with the size of red corpuscle MCV
reached 36.6fl in the genotype AA.

5. Relationship of blood hemoglobin structures with mean hemoglobin concentration in the
red blood cell (MCHC) With 28.28g / dI in the AA genotype.

6 — Relationship of the structure of blood hemoglobin with live weight: the highest value of

47.3Kg in the composition Hereditary AA, the lowest in the BB genotype was 44.2Kg.

Keywords: Hemoglobin: The Blood pigment— hematocrit: Cell size— Agarose: Agar sugar

*Geaduate student (master)- College of Veterinary Medicine-Hama.

** Prof of Genetics and Genetic Improvement- College of Veterinary Medicine-Hama.
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A Comparative Study between Intravaginal Sponges and Prostaglandin

Injection and their effect on reproductive performance in Awassi sheep
Vet. Mohamed Al Rez* Dr. Jihad Massouh* *
(Received: 22 September 2019, Accepted:16 January 2020)

Abstract:

The objective of this study was to compare between two methods of estrus synchronization
(progesterone—impregnated intravaginal sponges and intramuscular (IM) injection of
prostaglandin hormone) within the reproductive season and their effect on some reproductive
parameters in Awassi ewes. Thirty ewes were equally divided into two groups (G1 and G2).
Intravaginal sponges impregnated with 60 mg of Medroxy Acetate Progesterone (MAP) were
inserted into the ewes of the first group for 14 d, and were injected at the time of the withdrawal
of sponges with 500 IU of equine Chorionic Gonadotrophin (eCG) at the first group ewes
(G1). The animals in second group (G2) were injected with double dose of 125ug of
prostaglandin (PGFyq) intramuscularly (IM) at 9 days apart. The ewes were naturally mated
with fertile rams (ram / 5 ewes). The results showed that there were no significant differences
between groups (G1 and G2) in the estrus response (100% and 86.67%, respectively), while
there were significant differences in the average time to onset of estrus (38.8 + 4.45 h and
53.07 + 4.13 h) and the average duration of estrus (33.20 + 3.09 h and 28.61 + 3.59 h,
respectively). Also, the pregnancy rate was significant difference (P<0.05) in group Gl
compared to group G2 (93.33% vs. 73.33%). we conclude from the study that the estrus
synchronization using intravaginal sponges is an effective method to achieve good
reproductive performance ewes and get a high estrus rate and high pregnancy rate, compared
to the injection of the hormone prostaglandin in Awassi ewes, within the local Syrian

conditions.

Keywords: Synchronization estrus — Awassi sheep — Intravaginal sponges — Prostaglandin

hormone.
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A Study on Some Biochemical and Haematological values of Awasi

Sheep Infected by Babesia species in Middle Region in Syria
Dr. Kabawi, M. *
(Received: 16 July 2019, Accepted: 20 January 2020 )

Abstract:

This study aims to know the morphological and biochemical values of Awasi sheep infected
by Babesia and it confirms the diagnosis through the tests of blood and the efficiency of the
liver during infection.This study was carried out on /33/ infected animal and /30/ control
animals, and it has shown there were increasing of heart beats, respiration of breathing, and
body temperature. Laboratory study has shown significant decrease values for : RBCs, Hb,
PCV, MCV, MCHC, T. Pro., Albumin and Globulin. And it has shown significant increase in
ESR, WBCs, AST, ALT, and lymphocyte.The previous results show the extent of liver and

blood damage and they confirm the diagnosis through these values

Keywoeds: Biochemical, Haematological, Awasi, Babesia

* vet. faculty — Al furat Univercity.
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Pediatric Nurses Information about Childhood Obesity
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Abstract:

The obesity epidemic in children is a major global burden on public health, with many
causes leading to childhood problems that may extend into adulthood. Pediatric nurses are
on the front line to assess and manage childhood obesity, and their knowledge of childhood
obesity is at the core of their role in addressing this problem. Therefore, the present
descriptive study aimed to evaluate the available sample information of 50 pediatric nurses
on childhood obesity in Tishreen University Hospital using a questionnaire developed by the
researcher. This study found that the highest percentage of nurses answered correctly about
the causes of obesity and its predisposing factors as well as their complications and
management procedures. It recommended regular training and education courses for
nurses, including the education of parents of children who are predisposed to obesity in
nursing procedures, and further research on pediatric nurses' information on childhood

obesity and its influencing factors.

Key words: Pediatric nurse, information, childhood obesity.

*Business supervisor, Department Of Child Health Nursing, Faculty of Nursing,
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Impact of different methionine sources on performance and oxidation

status of broiler Chickens
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Abstract:

An experimental feeding trial was conducted to study the impact of different Methionine
sources on performance and oxidation status of broiler chickens . A total of 510 One-day-old
Ross (308) chicks were randomly assigned into six equal groups. (G1) was fed on basal diets
with DL-M, (G2) was fed on the same diets with DL-M & BHT, (G3) was fed on the same
diets with MHA-FAK, (G4) was fed on the same diets with MHA-FA (BE 65%) & BHT, (G5)
was fed on the same diets with MHA- Ca, and (G6) was fed on the same diets with MHA-Ca
& BHT. Results revealed significant (P< 0.05) positive effects of either DL-Met or MHA-Ca or
in combination with BHT supplementation on most of the growth performance parameters,
meanwhile the broiler chicks responded lesser to MHA-FA than DL-Met. None of serum
parameters were affected except for the elevated levels of ALT of chicks in groups (G3 and
G4). The highest (GSH), (CAT), (GPx) and (GR) and lowest significant MDA levels were also
observed in the birds supplemented with DL-Met+ BHT (G2) and those supplemented with DL-
Met alone (G1), also Mitochondrial Oxygen Consumption test as well as Mitochondrial function
alteration in livers improve a situation that indicated the ability of both DL-Met or MHA-Ca
to improve the oxidation status of the birds and confirmed the positive impact noticed in growth
performance traits. The highest and significant (BMY%), were recorded in the birds
supplemented with DL-Met+ BHT (G2) and those supplemented with DL-Met (G1).But the
other carcass traits including organ indices seem to be not significantly altered . In addition
groups received DLMet or MHA-Ca with or without fortification of BHT showed an increase in
villus height and villus to crypt ratios. It could be concluded that the use of both D—-Met and
MHA-Ca with or without BHT supplementation had a better effect not only on growth
performance, serum parameters carcass traits and gut morphology but also alleviated oxidative
stress in broilers chickens. Knowing and understanding the relative biological value (RBV) of

MHA-FA compared to DL-Met is an important precondition to cost-effective purchasing, feed

formulation and broiler production.

Key words: Methionine, broilers, performance, oxidation stress, mitochondrial, carcass traits
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1- _Introduction

The high rate of productivity of poultry results in relatively high nutrient needs. Methionine
(Met.) is usually the first limiting amino acid in most broiler diets followed by lysine, threonine,
and tryptophan or isoleucine. Met. is crucial to the production of meat, synthesis of enzymes
and hormones. Hence, a deficiency of methionine is often a roadblock to achieve higher
growth and better health performance. Esteve—Garcia & Austic (1987). Met. is a powerful
antioxidant, and the sulphur it contains helps neutralize free radicals that are formed as a
result of various metabolic process in the body. If not neutralized, free radicals interact with
DNA and the proteins in healthy cell and damage tissues and organs. One of the important
roles of sulphur containing amino acids Met. is the formation of glutathione which is the main
antioxidant in the body. Met. products which are commercially available in the market in order
to be used as Met. supplements includes DL-methionine as dry DL-Met (DLM; 99% pure),
or Met-hydroxy analogue (MHA) as either liquid Met hydroxy analogue (MHA-FA) with (65%)
biological efficiency, or as Met. hydroxy analogue calcium salt (MHA-Ca) containing 88% of
active substance Thomas et al. (1991). All these sources allow for accurate balancing of
the dietary amino acid profile, but they greatly differ regarding their chemical and physical
properties. Many research activities in poultry have indicated that inferior digestion and
transformation of MHA-FA to L-Met. so reduces their Met. value (Koban and Koberstein
1984; Lemme, 2001; Drew et al. 2005). Xie et al., (2004). Hoehler et al.( 2005) stated
that DL-Met and MHA-FA products greatly differ regarding their biological effectiveness
because MHA-FA: (a) is not an amino acid in biochemical term and has to be converted into
Met or cystine in metabolism (b) is not pure but contains 12% water and impurities; (c) is
partially subjected to microbial degradation in the small intestine and hence not fully available
for absorption; (d) is composed of mono-, di- and oligomers—, the latter being poorly
absorbed. Robert et al. (2006) reported that there are biochemical and metabolic differences
between liquid MHA-FA and DL-Met as MHA-FA is poorly utilized and in order to properly
utilize liquid MHA-FA, it is essential to understand how it differs from DL-Met, and how these
differences affect its biological role as a Met source.

2- Aim Of Work:

The objectives of the present study were to highlighting the impact of different Met sources on

growth performance parameters, selected serum parameters, antioxidant biomarkers and

carcass traits as well as the related gut histomorphological picture.
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3- Material and methods

The current study was carried out at a private broiler farm located in Hehya town- Zagazig —
Egypt and its protocol was approved by the Institutional Animal Care and Use Committee in

Egypt.
3.1. Birds and husbandry

A total of 510 day-old— broiler chicks (ROSS 308) were obtained from the commercial hatchery
of EI-Wady Poultry company, they were divided into 6 experimental groups each of 5 replicates
(17 bird/replicate).Chicks were reared in an open house system bedded by a layer of wood
shaving with a constant lighting program employed during the whole experimental period (six
weeks) and were provided with clean plenty drinking water. All birds were kept under standard
hygienic conditions and were subjected to prophylactic vaccination and management program
against viral and bacterial diseases during the whole experimental period.

3.2 Diets and Experimental Design

The birds were fed on basal diets which were formulated according to the requirement as
recommended by the breed producer using Alex software linear programming. The experimental
groups were as follow: the first group (G1) fed on basal diets supplemented with DL-Met (DLM;
99%), the second (G2) was fed the basal diets supplemented with DL-Met (DLM; 99%) + BHT,
the third group (G3) was fed on basal diets supplemented with MHA-FA (65%). the fourth (G4)
was fed on basal diets and supplemented MHA-FA (65%) +BHT, the fifth group (G5) was fed
on the basal diets supplemented with MHA-Ca (88%) and the sixth group(G6) was fed on the
basal diets supplemented with MHA-Ca (88%) +BHT. The experimental corn—-soy based basal
diets were formulated on the basis of the ideal protein concept (ileum digested A.A.), to meet
the nutrient requirements of (ROSS 308) broiler chicks. The composition, calculated and
chemical analysis of different diets according to AOAC (20035) are illustrated in table (1). All
the experimental basal diets in different stages were analysed to determine their proximate
chemical composition and their amino acids profile to insure mixing integrity of different
methionine sources using amino acid auto analyser. Results of amino acids profile in different
groups at different rearing stages were showed in tables (1).

3.3. Measurements, observations and statistical analysis

3.3.1 Growth Performance Parameters

Birds in different experimental groups were weighed at the initial time and then weekly until the
termination of the experiment at 40 days of age. Body weight gain, feed intake were recorded
and feed conversion ratios were calculated accordingly. Results showing the impact of different

dietary treatments on growth performance traits are shown in table (2)
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3.3.2 Serum Parameters

At the end of experiment, blood samples were collected after cervical dislocation of birds (3
birds/ replicate) and sera were separated, refrigerated and subsequently analyzed for the
determination of serum total protein Gornal et al., (1949) Serum albumin Doumas et al.,
(1979) using commercial kits (Biodiagnostic).Serum globulin was calculated Coles, (1974).
A | G ratio was calculated accordingly. Liver function Tests (AST (SGOT) and ALT (SGPT)
were determined according to Reitman and Frankel,( 1975) using commercial kits. Kidney
function Tests ( Uric acid Barham and Trinder, (1972). Serum creatinine Lasen, (1972) using
commercial kits (Biodiagnostic).Results (table 3)

3.3.3 Ant-Oxidant biomarkers

Liver tissues were collected from all groups at end of experiment (2 samples / replicate) were
taken for assessment of Glutathione reduced (GSH) Beutler et al. (1963). Glutathione
Peroxidase (GPx) Paglia andValentine (1967). Glutathione reductase (GR) Goldberg and
Spooner (1983) Catalase activity (CAT) Aebi (1984). and Lipid peroxidation
“Malondialdehyde” (MDA) according to Kei, (1978).Results of the examined ant-Oxidant
biomarkers in different experimental groups are shown in table (4)

3.3.4. Mitochondrial Activities

Mitochondrial oxygen consumption measurement was done according to Hofhaus et al.,
(1996). Hydroxy—-2’-deoxy—guanosine measurement. Competitive ELISA assays for §-OHdG
were performed according to Schmerold and Niedermiiller, (2001) using 8-OHdG-EIA kit
(OXFORD, USA). Results are shown in (table 5)

3.3.5. Carcass traits:

At 42 days of age, 3 birds from each replicate of were randomly chosen, left overnight in the
waiting yard where only water was allowed. Each bird was weighted then hanged, slaughtered,
scalded at 55-65 C°, defeathered, eviscerated and washed with tap water. The carcass was
then placed on a processing table where the carcass traits and organ indices were recorded
according to E/-Banna et al. (2008).Results are shown in table(6).

3.3.5. Histomorphological examination

Specimens from duodenum at the end of experiment were taken ( 2 birds/ replicate) and fixed
in 10 % formalin solution. These specimens were then dehydrated cleaned and embedded in
paraffin wax blocks and were sectioned at 5 microns. Sections were stained by haematoxylin
eosin method. Methods of histopathological techniques were adopted according to those of
Carleton et al. (1967). Results are presented in ( table 7)
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3.3.6. Statistical analyses

The obtained data were calculated and statistically analysed according to (Wayne, 1998) using
by SPSS software version 11 for Windows. The differences between groups were determined
with variance analysis (one-way analysis of variance {ANOVA} using the probability level of
0.05 for the rejection of the null hypnosis. Significant differences among means were
determined by the Student-Newman-kuel test. All data were recorded on an individual basis,
except the feed consumption because of group feeding, thus no statistical analysis was
performed for feed consumption and feed conversion ratio. Data were expressed as means
SEM.

4- Results and Discussion

Impact of different Met sources on:

4.1.Growth Performance parameters

The overall cumulative growth performance Traits at the end of experimental period were
illustrated in Tables (3a,3b,3c ). Results revealed that the best growth performance was
observed for the birds fed DL-Met and MHA-Ca since no significant (P< 0.05) differences in
the Final body weight, cumulative weight gain of chicks in experimental groups fed on diets
supplemented with DLMet. (G1) or supplemented with DL-Met+ BHT (G2) or supplemented
with MHA-Ca (G5) and those supplemented with MHA-Ca +BHT (G6). Birds in G2 surpassing
all groups and achieved the best weight gain. However Final body weight and the cumulative
weight gains of chicks in groups (G3) and G4) were significantly reduced. Concerning the mean
feed intake and mean feed conversion ratios no statistically significant differences were
observed between the different dietary treatments using different methionine sources (except
for G2), that is to say that the FCR seems to be not affected significantly by different Met.
sources under the condition of our experiment. The significant (P< (0.05) positive effects of
either DL-Met or MHA-Ca or in combination with BHT supplementation on most of the growth
performance parameters irrespective of the source of supplemental methionine a situation that
demonstrated a better efficiency of the broilers in these groups could be partially due to the fact
that methionine stimulates growth by means of growth factors besides its influence on protein
synthesis and breakdown. More or less similar observations were reported by Stubbs et al.,
(2002), Mandal et al.(2004) , Kimball and Jefferson (2006), Tesseraud et al.( 2007) and
Ana Paula et al. (2013).Also may be due to the improvement in villus height and crypt/ villus
ratio of duodenum as the small intestine, especially crypts and villi of the absorptive epithelium,
plays a significant role in the final phase of nutrient digestion and assimilation Wang and Peng

(2008). Since many research activities and studies have shown that one third of dietary intake
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of essential amino acids (EAA) are utilized in first pass metabolism by the intestine Stol/ et al.
(1998). Moreover, metabolism of essential amino acids by the mucosal cells is quantitatively
greater than amino acids incorporation into mucosal protein Stol/ et al. (1998). So it has been
proposed that the metabolism and functions of amino acids may represent a functional
requirement by the intestine Stoll et al. (1998); Riedijk et al. (2007).These findings also
comes in accordance with the observations of Meirelles et al. (2003) who reported that DLMet.
was more effective in promoting a better live performance of the birds when compared to
methionine hydroxyl analogues. Kanokkarn Poosuwan et al.(2015) reported that it could be
implied that adding DL-LMA in drinking water can be used as methionine source and an acidifier
to achieve maximal growth performance of broiler chicks via the improvement of gut
morphology. In addition to the above—-mentioned Modality of action the positive impact of DL
Met. Alone or in combination with BHT on growth could be attributed to the well-established
fact that DL Met. Plays a very important role as a powerful antioxidant increasing the antioxidant
capacity and reducing oxidative stress. These come in agreement with the findings of Brosnan
and Brosnan (2006). Who reported that Met. is an important methyl donor for most biological
methylation reactions, Met is also a precursor for cysteine, which plays a key role in maintaining
protein function and redox status. In addition, Met serves as a precursor of glutathione, taurine,
and inorganic sulfur, which are major cellular antioxidant Brosnan and Brosnan (2006). Thus,
the functional role of Met. in gastric intestinal tract, especially its antioxidative effects, may be
the key requirement of the growth and development of the gastric-intestinal tract of a rapid
growing animal and consequently impact the growth. Also Robert et al. (2006) Reported that
there are biochemical and metabolic differences between liquid MHA-FA and DL-Met. as
MHAFA is poorly utilized and in order to properly utilize liquid MHA-FA, it is essential to
understand how it differs from DL-Met, and how these differences affect its biological role as a
Met source. On the other hand the significant (P< 0.05) negative impact of MHA-FA only or in
combination with BHT in comparison to the other Met. sources may be attributed to the
difference in physical and chemical properties between these products, these observations
comes in agreement with those reported by Lemme et al. (2007). In addition it has been
suggested also that differences in the response of broilers to different Met. sources could be
influenced by the contents of cysteine and choline chloride (according to the proportional
relationship between Met. and cystine provided by NRC (1994). These findings comes in
accordance with the findings of Thomas et al.(1991) and Collin et al. ( 2003) who reported
that the reduced efficiency in converting feed into body weight is associated, among other

factors, to unbalanced diets or to the deficiency of a specific nutrient. Moreover Maenz and
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Engele-Schaan (1996a) and Drew et al. (2003) suggested that there was an interaction
between the intestinal microfora and liquid MHA-FA which disrupts and decreases the ability of
liquid MHA-FA to serve as a Met source for the animal. Although both DLMet and liquid MHA-
FA are absorbed across the intestinal membrane in a similar fashion via active transport. These
results are also supported by those of van Weerden et al. (1992), who reported that the
polymeric forms of liquid MHA-FA had a lower bio— efficacy than the commercial mixture of
mono—-, di—, and oligomers, which they determined had a bio— efficacy of 66% relative to DL-
Met. Okuno et al. (1989), Saunderson (1991), Crespo and Esteve-Garcia, (2002); Mandal
et al.(2004) pointed out also that the broiler chicks responded lesser to MHAFA than DL-Met
this may be further attributed to the time required for adjustment of the birds to the taste to
MHA-FA, MHA-FA absorption efficiency which might be less, lesser conversion efficiency of
MHA-FA to DL-Met may be due to lesser development of transamination process or inhibition
of MHA-FA to the development of gastrointestinal tract. However, this point requires further
investigation to prove these suppositions. The similar phenomenon is also observed previous
researchers In another study Liu et al.(2003 eported that supplementation of DL-Met or MHA-
FA did not improve growth performance and feed efficiency for broilers during 0-3 weeks of
age, the contradiction may be attributed to the content of methionine or sulfur—containing amino
acid in basal diet.

4.2. On serum biochemistry

Results (table (3) indicated that the, total Protein, albumin, globulin,A/ G ratio, ALT, AST, urea

and creatinine were not affected by any of the dietary treatments except for the elevated levels
of ALT of chicks in groups (G3 and G4) that were supplemented with MHA-FA and with MHA-
FA+ BHT respectively. A situation indicated that the liver of such group was influenced by the
use of MHA-FA as Met. Supplement and this could be attributed to the adverse effects of
MHAFA on the antioxidant mechanisms of the bird as a sequence of decreased levels of
Glutathione (GSH) , and elevated levels MDA levels as well as to Mitochondrial function
alteration in livers. Concerning the other serum parameters results revealed that none of these
parameters was significantly affected by supplementation of different Met. sources a condition
that indicated that, the liver and kidney functions are normal, and the Met supplementation at
the used level of fortification have no hepatotoxic or nephrotoxic effects on young and growing
broiler chicks . Most published studies concerning the response of broilers to dietary
supplementation of Met have been mainly focused on their effects on growth performance
parameters and carcass characteristics. We are not aware of any study that was carried on the

effects of Met. on blood parameters of broilers to justify our findings.
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On oxidation stress indicators

Data concerning the Impact of different Met sources on some selected oxidation stress
indicators in liver tissue including Glutathione (GSH), Glutathione peroxidase (GPX), Glutathione
reductase (GR), Catalase(CAT) and Malonedialdehyde (MDA) levels of chicks in different
experimental groups at the end ofthe illustrated in Table (4 ) . Results revealed that the
highest significant Glutathione (GSH), Glutathione peroxidase (GPx), Glutathione reductase
(GR) and Catalase (CAT) and the lowest Malondialdehyde (MDA ) levels were observed in the
birds supplemented with DL-Met+ BHT (G2) and those supplemented with DL-Met alone(G1).
Meanwhile birds in groups (G3) that were supplemented with MHA-FA showed the lowest
levels among the whole experimental groups. However no significant differences were detected
among other experimental groups (G4, G5 and G6) which were supplemented with MHA-
FA+BHT, DL-met and MHA-Ca and MHA-Ca +BHT respectively. The positive and significant
effects of DL-Met on these levels in liver tissue could be explained on the basis that Met. in
this form DL-Met or MHA-Ca orin combination with BHT supplementation is an important
methyl donor for most biological methylation reactions, Met. is also a precursor for cysteine,
which plays a key role in maintaining protein function and redox status. In addition, Met serves
as a precursor of glutathione and increases total GSH production, taurine, and inorganic
sulfur, which is major cellular antioxidant.. In addition these positive effects could be attributed
in a part to the fact that supplementation of either forms of Met improved villus
development. The positive impact of these forms of met. on (GPx) levels could be due to
their role in potentiation of the anti-oxidant status by increasing the (GPx) production which
protect from oxidative damage as it has the ability to reduce lipid hydroperoxides to their
corresponding alcohols and to reduce free hydrogen peroxide to water. GPx-1 is a seleno-
protein and one of a family of peroxidases that reductively inactivate peroxides using glutathione
as a source of reducing equivalents. GPx—1, in particular, is a major intracellular antioxidant
enzyme that is found in the cytoplasm and mitochondria. More or less similar findings were
observed by Similar observations were reported by Kanzok et al. (2001) Brosnan and
Brosnan, (2006), Glenda Chidrawi et al(2008), Bhabak and Mugesh (2010) and
Deponte ( 2013)

On mitochondrial activity

Mitochondrial functions include production of energy, activation of programmed cell death, and
a number of cell specific tasks, e.g., cell signalling, control of Ca2+ metabolism, and synthesis
of a number of important biomolecules. As proper mitochondrial function is critical for normal

performance and survival of cells, mitochondrial dysfunction often leads to pathological
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conditions resulting in various diseases. Recently mitochondrial dysfunction has been linked to
multiple organ failure (MOF) often leading to the death.

Data (table) revealed that the lowest levels of the oxidative damage marker 8— oxodG in mtDNA
were observed in the birds of (G2) and those of (G1). Meanwhile birds in group (G3)
showed the highest concentration of DNA 8-OHdG levels among the whole experimental
groups followed by (G4) which were supplemented with MHA-FA. However no differences
were detected in the levels of among groups (G5 and G6). On the other hand, data
concerning the mitochondrial function alteration as indicated by the levels of mitochondrial
oxygen consumption and respiratory control ratio in liver tissue revealed that the highest levels
were observed in the birds of (G2) and (G1). Meanwhile (G3) showed the lowest concentration
of levels among the whole experimental groups followed by (G4). However no significant (P<
0.05) differences were detected in the levels of among groups (G5 and G6). In this work it
is shown for the first time that the different methionine sources that are differ in their
bioavailability may affects mitochondrial ROS generation and oxidative damage to mitochondrial
DNA and proteins. This strongly suggests that the decrease in methionine intake is the cause
of these adverse effects but its mechanisms of action are not fully explained in the currently
available literature and this point requires further investigation to reach higher level of accuracy.
But it is a well-established fact that the mitochondrial function, energy state, and ion
homeostasis are disrupted during oxidative damage Shi et al., (2012). It is becoming
increasingly evident that mitochondrial DNA, which is less protected by associated histones
than nuclear DNA, is a major target for oxidative damage Garner (1980). Oxidation stress
also caused impairments in hepatic mitochondrial respiration rates and led to alterations in
mitochondrial ATPase activity Sajan et al. (1995). In a number of studies, the ability of
antioxidants to defend against free radicals when administered prior to or concomitantly with
oxidative stress was demonstrated. Butylated hydroxytoluene and butylated hydroxyanisole
were found to inhibit ROS in rats Williams et al. (1986). The intake of Met, beta— carotene,
ascorbic acid, selenium, uric acid, and vitamin E reduced the incidence of oxidative damage in
rats Nyandieka et al. (1990). Hepatic lipid peroxidation and serum activity of transaminases
were reduced by the pretreatment of rats with antioxidants, Met, selenium, and vitamin E Shen
et al. (1994).

On carcass traits

Results (table 6) revealed that the highest and significant (BMY%), were recorded in the birds
of (G2) and (G1). Meanwhile no significant (P< 0.05) differences were detected among other

experimental groups. It seems that most of the carcass traits were not significantly altered as
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a result of the use of different Met sources with exception of few unexpected changes in some
traits. This improvement in the BMY% in Groups (G1) or (G2) may be explained on the
basis of the overall improvement in growth performance as consequence of proper nutrient
utilization efficiency, a situation that confirm the data concerning the influence of
different Met sources on growth, nutrient utilization and antioxidant status of the birds. More
or less similar findings were observed by Schutte and Pack (1995) who stated that dietary
supplements of DLMet increase breast meat yield and decrease abdominal fat in growing
chickens, this phenomenon indicates that meat retention transferred from thigh or other parts
to breast when methionine added to reach some level. In addition to the above-mentioned the
positive impact of DL-Met with its higher bioavailability in comparison to other Met sources or
without extra synthetic antioxidant supplementation could be attributed to the well- established
fact that Sulfur containing amino acids were easy to be deposited in breast meat Nitzan and
Paroush (1981), therefore, it is a sensitive parameter to estimate the Relative Biological Value
(RBV) for different methionine sources. Also these findings supported those reported by
Zelenka et al. (2013), Sangali et al. (2014) who concluded that the bioavailability of MHA-
FA for carcass yield and breast meat yield was significantly (P < 0.05) lower than that
of DLMet on a weight-to weight and on equimolar basis and the bioavailability of
MHA-FA for carcass yield and breast meat yield was significantly (P <(0.05) lower than that
of DLM on a weight-to—weight and on equimolar basis. On contrary Mandal et al. (2004)
reported that supplementation of DL Met or methionine hydroxy analogue improved
growth, efficiency of feed utilization, eviscerated yield and breast yield.

On gut histo—morphological picture

Data (table7) revealed that the highest significant (P < 0.05) increases in villus height were
observed in the birds of (G2) and (G1). Meanwhile birds in groups (G3) showed the lowest
villus height among the whole experimental groups. However no significant differences were
detected among other experimental groups. The significant positive impact DL-Met or MHA-
Ca or in combination with BHT supplementation could be due to the major cellular antioxidant
effects that mediated through its effects on different components of antioxidant defense
mechanisms and in turn on the development of gastrointestinal tract also on the population
of the intestinal micro flora, finally on the general health status of the birds and confirmed
the beneficial effects noticed in growth performance, serum bio—markers, antioxidant indicators
and carcass traits. These observations comes in accordance with those reported by Thwaites
and Anderson (2007) who declared that the functional role of Met, especially its antioxidative

effect, may be beneficial for the development of the gastric intestinal tract of a rapid growing
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animal and its ability to exert a variety of biological functions in gastric intestinal tract

level. Kanokkarn Poosuwan et al. (2015) reported that it could be implied that adding DL-

LMA in drinking water can be used as Met source and an acidifier to achieve maximal growth

performance of broiler chicks and its addition in drinking water significantly increased villous

height, villous surface area and crypt depth in the duodenum and jejunum and achieve

maximal growth performance of broiler chicks via the improvement of gut morphology. Salary

et al. (2015) point out increasing levels of ALIMET inclusion in broiler chicken diets results

in improvement in WG, serum antibodies titer, and intestinal beneficial bacteria in favor of

harmful ones.

Table (1a): Physical composition of diets used in different stages of the experiment

Group Gl& G2 G3& G4 G5 & G6
Start.| Grow. | Finish| Start. | Grow. | Finish.| Start.| Grow. | Finish.

Ingredients
Corn 532 624 664 | 530 623 | 662.2 | 531 624 665
SBM 320 | 250.5 | 210.6 | 319 250 210 | 322 252 2115
48%Cp
C. Gluten 77.7 60 62 79.5 | 605 63.6 | 76.5| 585 60
(60%)
SB Qil 25 25 25 25 25 25 25 25 25
Premix* 2 2 2 2 2 2 2 2 2
MCP 174 | 155 | 143 | 174 | 155 | 143 17.4 | 155 14.3
CaCO3 16 135 13.1 16 135 13.1 15 125 12.3
Sod Bicarb 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1
NaCL 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1
Lys- HCL 3.1 2.9 2.9 3.1 2.9 2.9 3.1 2.9 2.8
Threo 0.4 0.5 0.3 0.4 0.5 0.3 0.4 0.5 0.4
DL-Met** 2.2 1.9 1.6
MHA-FA** 3.4 2.9 2.4
MHA- 3.4 2.9 2.5
Ca**
Total 1000 | 1000 | 1000 | 1000 | 1000 |21000 | 1000 | 1000 | 1000

*broiler premix: vitamin A 15.000 IU, vitamin D3 1.500 IU, vitamin E 20 mg, vitamin K3 5
mg, vitamin B13 mg, vitamin B2 6 mg, niacin 25 mg, vitamin B6 5 mg, vitamin B12 0.03 mg,
folic acid 1 mg, D-biotin 0.05 mg, Ca—pantothenate 12 mg, carophyll-yellow 25 mg, and

choline chloride 400 mg.

**Trace mineral premix (per kg of diet): Mn 80 mg, Fe 60 mg, Zn 60 mg, Cu 5 mg, Co (.2
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mg, | 1 mg, and Se (.15 mg.

**DL-Methionine (Evonik supplier), Lysine HCL (Ajinomoto supplier), L-Threonine (Ajinomoto
supplier) and BHT are supplied from a local company (Multi vita for animal nutrition). MHA-
FA (Adisseo supplier) and MHA-Ca (Novus supplier) are been bought from a local company

(Ronti Vita company).

NB, Premixes of T2, T4, T6 are enriched with BHT as anti—oxidant 150 g

Continued
Table (1b) :Chemical analysis and amino acids profile of diets used in different stages of
the experiment

Group GI & G2 G3 &G4 G5 & G6

Item Start.~] Grow Finis Start. | Grow | Finis Start. | Grow Finis h
h h

Chem. analysis (calculated)
ME Kcal/Kg | 3025 3107 3155 3025 3025] 3155 3025 | 3107 3155
Protein % 24.76 | 21.02 | 19.53 | 24.64| 20.92] 19.49 | 24.62] 20.9 19.37
E.E 5.54 5.66 5.7 5.54] 5.66 | 5.74 5.53] 5.6 5.74
Calcium 1.05 0.8 0.85 1.05] 0.9 | 0.85 1.05] 0.9 0.85
Avail. Phos. 0.5 0.45 0.42 0.5 ] 045] 0.42 0.5 [ 0.45 0.42
Cl 0.23 0.23 0.23 0.23 ] 0.23] 0.23 0.23 ] 0.23 0.23
Na 0.16 0.16 0.16 0.16 | 0.16 | 0.16 0.16 | 0.16 0.16
K 0.78 0.67 0.61 0.77] 0.67 | 0.61 0.78 | 0.68 0.62
E. 204 178 162 203 177 162 204 178 163
*Electrolyte balance (mEq/Kg)
Amino acids profile of diets used in in different stages of the experiment
Lys. 1.38 1.17 1.06 1.38] 1.17] 1.06 1.38 | 1.17 1.06
Met. 0.62 0.54 0.49 0.62] 0.54 ] 0.49 0.62] 0.54 0.49
Met+C. 1.02 0.88 0.82 1.02 ] 0.88 | 0.82 1.02 | 0.88 0.82
Thr. 0.95 0.81 0.74 0.95] 0.81] 0.74 0.95] 0.81 0.74
Trp. 0.26 0.22 0.2 0.26] 0.22] 0.2 0.26 | 0.22 0.2
Arg. 1.47 1.23 1.11 1.471 1.22] 1.1 1.47 1 1.23 1.11
lle. 1.03 0.86 0.79 1.03] 0.86 | 0.79 1.03] 0.86 0.78
Lan 7 A% 7 1 o N1V) o 0 0 s I i I O Y 4 1 Y AL 21 o)
Val. 1.13 0.96 0.89 1.13] 0.96 | 0.89 1.13] 0.96 0.89
SID Lys 1.26 1.07 0.97 1.26 | 1.07 ] 0.97 1.26 | 1.07 0.97
SID Met 0.59 0.5 0.46 0.59] 0.5 ] 0.46 0.59 | 0.51 0.46
SID Cys 0.33 0.28 0.27 0.33] 0.29 ] 0.27 0.33] 0.29 0.27
SID M+C 0.91 0.79 0.73 091 1] 0.79] 0.73 0.91 1 0.79 0.73
SID THR 0.8 0.69 0.63 0.8 | 0.69] 0.63 0.8 | 0.69 0.63
SID Trp 0.23 0.18 0.17 0.221 0.19] 0.17 0.23] 0.19 0.17
SID Arg 1.36 1.13 1.02 1.35] 1.13 | 1.02 1.36 | 1.13 1.02
SID lle 0.46 0.77 0.71 0.46] 0.77] 0.71 0.92 1 0.77 0.7
SID Leu 0.72 1.91 1.84 2231 1.92] 1.85 2211 1.91 1.83
SID Val 0.63 0.85 0.79 1 0.85] 0.79 1 0.85 0.79
Met : Lys 0.18 0.47 0.47 0.46 | 0.47 ] 0.47 0.47 | 0.47 0.74
M+C:Lys 0.72 0.74 0.75 0.72 1 0.74 | 0.75 0.72 1 0.74 0.75
Thr : Lys 0.63 0.64 0.65 0.63] 0.64] 0.65 0.63 | 0.64 0.65
Trp: Lys 0.18 0.17 0.17 0.18 | 0.17] 0.17 0.18 | 0.17 0.17
Arg: Lys 1.08 1.06 1.05 1.07] 1.06 | 1.05 1.08 | 1.06 1.05
lle: Lys 0.73 0.72 0.73 0.731 0.72 ] 0.73 0.731 0.72 0.73
Leu: Lys 1.76 1.79 1.9 1.77 ] 1.78 | 1.91 1.76 | 1.78 1.88
Val: Lys 0.79 0.79 0.81 0.791 0.78 | 0.82 0.791 0.79 0.81

SID : standardized ileal dige
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Table (2) :Cumulative growth performance parameters of broilers in different experimental groups

along the whole experimental period (Mean +SE)

(61) (G2) (G3) (G4) (GS) (G6)
Group
DLMet DLMet MHA- MHA-FA MHA- Ca MHA-
Parameter + BHT EA + BHT Ca +
Av. Initial 47.83 47.65 47.81 48.63 48.33 48.66
+0.81 +0.82 +0.103 +0.74 +0.96 +0.88
Av. Final a c ab
_ 1743.93* | 1761.77 1546.35 1678.01 2| 1744.9 1734.98
weight (g) +25.57 +78.95 +19.90 | +48.70 | +63.22° +65.28
Av. Weight a a c ab ab
aing) 1696.10° | 1714.12° | 1498.54° | 1629.83° | 1696.58" | 1686.32
g £25.76 | +78.77° | +19.75 | +47.91c | +63.44 | +66.07
Av. Feed 2875.13 3| 2942.44 | 2859.67° | 2831.35P | 2865.112P | 2876.31 2°
intake(g) +59.13 +35.85 +75.40 +46.34 +61.98 +85.17
Av. Feed 1.70 ° 1.72° 1.912 1.74° | 1.69° | 1.711P
conversion +0.03 +0.07 +0.06 +0.03 +0.04 +0.03
apb,.... Means within the same row, with different superscripts, are significantly different (P<
0.05).

Table (3): Selected Serum Parameters in Different Experimental Groups at the End of

the experimental period (mean

(G1) (G2) (G3) (G4) (G5) (G6)
Group DL Met DL Met + MHA- MHA-FA MHA-Ca | MHA-Ca
Paramete BHT FA +BHT +BHT
Total Protein 5.95 5.99 6.12 5.93 5.88 6.35
o/dl +0.45 +0.34 +0.57 +0.48 +0.62 +0.71
Albumin g/dI 3.34 3.81 3.88 3.85 411 4.00
+0.18 +0.29 +0.3 +0.25 +0.24 +0.28
Globulin g/dI 2.36 1.93 1.99 1.83 1.97 2.10
+0.21 +0.17 +0.18 +0.15 +0.19 +0.18
AJG ratio 1.35 1.97 1.94 2.12 2.09 1.89
+0.14 +0.19 +0.23 +0.25 +0.74 +0.19
ALT (U/L) 7.60 6.80+ 9.40 9.32 8.40 7.80
+3.35 219 +4.80 +3.35 +2.83 +2.19
AST U/L 19.86 19.75 19.24 19.72 20.08 19.8
+1.14 +1.12 +0.95 +1.27 +1.36 +1.25
Urea mg/dl 10.23 10.18 10.10 10.16 9.95 9.42
+0.81 +0.76 +0.83 +0.75 +1.11 +0.68
Creatinine mg/dl 1.43 1.44 1.77 1.12 1.31 1.03
+0.09 +0.11 +0.5 +0.05 +0.23 +0.07

Means with different letters (a, b, c, d) within the same row are significantly different at P value < 0.05.
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Table (4): Selected oxidation stress indicators in liver tissue (n5/group) of different

experimental groups at the end of the experimental period (mean+SD)

(G1) (G2) (G3) (G4) (G5) (G6)
Group
DL Met | DL Met |MHA- FA| MHA-FA |MHA- Ca|MHA- Ca +
+ BHT + BHT BHT
Parameter
Glutathione 2937 | 3122 | 1.22° | 1.98° | 1.89° | 2.22°
(mmol/g tissue) +0.53 | +0.46 2 | +0.53 +0.54 +0.34 +0.34
GPx (U/g tissue) 822.88 2P| 869.572 | 717.83 © | 782.03 °¢|801.48 2°| 817.04 2
+ 89.04 +78.00 +51.19 +17.67 +26.28 +34.39
Glutathione 759.19 3| 784.912 | 689.66 ¢ |710.96 ¢ 723.02 |741.91 abe
reductase (U/L) +45.26 +85.43 +14.79 +46.73 |+14.93 °¢| +18.82
CAT (U/g tissue) 0852 | 0902 | 0429 | 051° | 063P | 0.70P
+.05 +0.04 +0.09 +0.06 +0.07 +0.05
MDA nmol/g tissue) 10.56°9 | 6.089 | 19202 | 16.86 % | 15.44 3 | 13.46 °¢
+3.02 +1.87 +4.04 +4.39 +4.53 +2.30
Means with different letters (a, b, ¢, d) within the same row are significantly different at P value
<0.05.

Table ( 5 ): Mitochondrial DNA 8-OHdG content and Mitochondrial function

alteration in liver tissues of different groups.

DLM DLM + MHA- | MHA-FA | A" | MHA-ca
Group
(G1) | BHT (G2)| FA(G3) |+ BHT (G4) % |+ BHT (Gé)
Mitochondrial DNA 8- | 21.%% 11.84° 39.28° 31.16° 29.68° 27.34°
OHdG content +1.88239 | £1.25004 | +2.23168 | +2.25269 | +2.07085 [+1.20025
Mitochondrial function 3.18° 3.56° 1.88° 2.2° 2.66" 3°
alteration +0.14967 | +0.22935 | £0.11136 | £0.15811 | £0.39319 | = 0.2429
a,b,c.... Means within the same row, with different superscripts, are significantly different (P<
0.05)
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Table (6): Carcass traits% in different experimental groups at the end of experimental

period.
(GI) DL (G2)DL | (G3) (G4) MHA-[(G5) MHA-] (G6)
Group [Met Met+ |[MHA-FA FA Ca MHA-
Paramete BHT + BHT Ca+BHT
L oht 2236.00° | 2324.00° | 2282.00° | 2018.80° | 2327.60° | 2230.40°
Ive welg + 140.64 +117.60 +129.31 +123.65 | +121.57 +113.99
77.37% 76.53° 78.79% 76.78° 76.72° 79.522
Carcass % +2.20 +1.61 +0.83 +2.99 +1.94 +2.37
Breast with 32.20? 30.43% 30.73% 28.90P 29.66% 28.96%
bone% +2.16 +2.15 +3.16 +2.15 +3.56 +1.01
Liver o4 3.60 3.97 3.38 3.64 3.51 3.75
IVer ~o +0.57 +0.52 +0.36 a +0.49 a +0.51a +0.40 a
. 15.10 15.48 15.22 16.18 14.82 15.99
Thigh % +113a | +1.46a +1.83 +0.67 +0.87 +0.49
b ok 06 11.118b 11.948 12.128 12.49? 11.812 10.01°
rumstick % | "14 76 +0.65 +2.08 +1.48 +0.40 +0.73
i 7.28b¢ 7.19b¢ 6.96° 8.142 7.61% 7.66%
Wing % +0.36 +0.29 +0.24 +0.62 +0.51 +0.40
_ 2.13 2.55 2.52 2.42 2.38 2.29
Abdominal fat% | g 47 +0.27 +0.57 +0.39 +0.28 +0.60
0.51° 0.54% 0.49° 0.592 0.54% 0.57%
Heart % +0.05 +0.05 +0.07 +0.10 +0.03 +0.03
Gizzard % 1.98 1.82 1.87 2.12 2.34 2.23
1Zzard “o +0.56 +0.33 +0.23 +0.33 +0.30 +0.69
o ol % 0.46 0.43 0.47 0.51 0.43 0.50
roventriculus % |44 oo +0.10 +0.10 +0.07 +0.06 +0.07
Neck % 12.97 12.13 12.01 11.34 12.66 12.46
eCk 7o +0.72 +1.44 +2.07 +2.46 +2.29 +3.77

Means with different letters (a, b) within the same row are significantly different at p value <

0.05.
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Table (7) :selected Villi height, crept depth, and Villus: crept ratio in different

experimental groups at the end of the experimental period.

Group (G1) (G2) (G3) (G4) (G5) (G6)
DL Met | DL Met [MHA- FAIMHA- FA|MHA- Ca|MHA- Ca

Parameter +BHT +BHT +BHT

Villus height 937.41% | 976.17* | 791.89" | 798.68° | 847.54* | 881.82%
(um) +64.9 +83.5 +66.4 +73.6 +77.3 154.5

Crypt depth 21269 | 21652 | 179.33 | 187.89 | 2045 | 209.11
(um) +22.5 +22.8 +17.2 +19.3 +18.43 122.5
. _ 4.41 451 4.42 4.25 4.14 4.22
Villus: creptratio | 4031 | +065 | +0.75 | +0.49 | +0.66 | +0.58

a,b,c.... Means within the same row, with different superscripts, are significantly different (P<

0.

05)
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Impact of Turmeric (Curcuma longa) and/or Cumin (Cyminum cyminum)

on performance and oxidation status of broiler chickens
Al-Nabhan; H. A*, Mohamed; F. F** El-Banna; R.A*** Melegy;T.M* * *
(Received: 9 September 2019, Accepted: 3 March 2020)
Abstract:

An experimental feeding trial was conducted to visualize the impact of dietary Turmeric
(Curcuma longa) andfor Cumin (Cyminum cyminum) fortification at a rate of 3 Kg/ton in broiler diets
on growth performance. Consequently, total of (240) one-day old chicks (Cobb 500) was randomly
assigned into 4 equal groups each of three replicates. The first group was fed on corn— soya bean
based basal diets (starter— grower- finisher) covering the nutrient requirements according to the
recommendation of the breed manual without any supplementation and served as control group (G1).
The second group (G2) was fed on the basal diets fortified with Cumin powder. The third group (G3)
was fed on the basal diets and fortified with Turmeric powder at the same inclusion rate. Meanwhile
the diets of the fourth group (G4) were fortified with both additives at the same inclusion rate for each
additive. The results revealed significant (P < 0.05) positive effects of Turmeric and Cumin addition
either separately or combined together (G2, G3 and G4) on most of growth performance traits. None
of the examined serum parameters seemed to be affected by different dietary fortification. The highest
(GSH), (GPx) and superoxide dismutase and lowest significant (MDA) levels were observed in the
bird supplemented with turmeric and/or cumin in comparison to the control group, a situation that
indicated a positive impact of both additives either added alone or in combination on antioxidant
defense mechanisms. Results also indicated significant positive effects on most of carcass traits. In
addition, histo—-morphological picture showed normal histo—morphological structure without any histo—
pathological alteration of the hepatocytes. It could be concluded that the use of both Turmeric and/or
Cumin either alone or in combination at the aforementioned levels and route of administration had

positive effects on growth performance, carcass traits, and antioxidant status of broiler chickens,

although they didn’t affect serum biomarkers and gut morphology a situation.

Keywords: Antioxidants, broiler, carcass traits, Cumin powder, serum parameters, Turmeric

powder, Performance.
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1-Introduction

The principle of poultry production is to achieve high level of performance through efficient
utilization of feed keeping survivability as maximum as possible. Feed additives are products
used in animal and poultry nutrition for purposes of improving quality of feeds and to improve
their performance and health. The risk of bacteria becoming resistant to specific antibiotics
and the residual effects of using antibiotic growth promoters (AGP) in poultry feed led to
antibiotic banning as growth promoters in animal production by European Union since January
2006 Cross et al. (2007). With the removal of AGP from poultry diets and also increased
concerns about foodsafety, general healthrisks and environmental contamination, the search
for growth—promoting  alternatives is necessary Houshmand et al., (2011). Many of
researches have been done in the last three decades to optimize nutrient requirements, finding
the alternatives feed resources and finding out the alternative and safe feed additives.
Phytogenic products have been used as food spices and a traditional remedy for many
centuries, but their application in animal and poultry feed industry is almost new. Phytogenic
products have received more interest to be used as feed additives after the ban on antibiotic
growth promoters in animal feed industry by European Union in 2006, Cross et al. (2007).
In recent years, particular attention has been paid on the use of probiotics, prebiotics, and
herbs and spices products as natural alternatives for AGP. Natural products from herbs and
spices have been reportedly used as feed additives for several farm animals Khan et al.,
(2012). Their inherent advantages as compared with synthetic antibiotics or inorganic
chemicals are that they are natural, less toxic and residue free. These characteristics have
rightly positioned them to be ideal feed additives in animal production Wang et al., (1998).
Phytogenic feed additives are natural products originated from different parts of the plants,
mostly in the form of powder or extracts. Conducted for this products; and most of these
effects has been attributed to the plants intermediatory metabolites such as alkaloids, phenolic
and polyphenolic compounds, terpenoids, saponins, and flavonoids Windisch et al. (2008).
Beneficial effects of bioactive plant substances in animal and poultry nutrition may include the
stimulation of appetite and feed intake, the improvement of endogenous digestive enzyme
secretion, activation of immune responses and antibacterial, antiviral and antioxidant actions
Toghyani et al. (2010).

Turmeric (Curcuma longa) is a tropical plant is considered one of the important phytogenic
additives. Turmeric and its extracts have been reported to be an effective alternative to AGP’s
in poultry production Bask, (2015). Curcumin has been shown to have several biological
effects, exhibiting anti-inflammatory Holt et al. (2005), antioxidant /gbal et al. (2003) and
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hypolipidaemic Ramirez—-Tortosa et al., (1999) activities. Curcumin has also been studied
extensively as a chemo preventive agent in several cancers Duvoix et al., (2005). Additionally,
ithasbeen suggested that Curcumin possess hepatoprotective, antitumor, antiviral and anticancer
activity Polasa et al., (1991). It is used in gastrointestinal and respiratory disorders Anwarul
et al., (2006). It has been reported that turmeric supplemented at 1.0 g/kg diet improved
growth performance of broiler chickens Kumari et al., (2007). In another study, 0.75%
and 1% inclusion of turmeric in the diets of broiler chickens were recorded to bring about an
improved body weight gain, feed intake and feed conversion ratio A/- Kassie et al. (2011).
Nanung (2013) reported that dietary supplementation of poultry diets with turmeric may have
beneficial effects on the carcass traits of broiler chickens as it contains beneficial
phytochemicals, like curcumin, ar—-turmerone, methylcurcumin, and other active compounds.
Wang et al. (2015)alsodocumented that dietary turmeric supplementation at 100 - 300
mg/kg diet significantly increased the breast muscle weight and breast muscle weight
ratio(P<0.05),but significantly reduced abdominal fat ratio (P<0.05) as compared to the control
group. They further explained the decrease in abdominal fat might be due to the influence of
curcumin on adipocyte apoptosis or glucose withdrawn from blood as by Sugiharto et al.
(2011).

On the Other hand Cumin plant (Cyminum cyminum) is considered as aromatic herb or
spices of nutritional and medical properties. Scientific information from American Ministry of
Agriculture has shown that cumin contains most dietary nutrients such as carbohydrates, fat of
both saturated and unsaturated fatty acids, proteins. Moreover minerals, vitamins and water.
Dorman and Deans (2000), Friedman et al. (2004), Sema et al. (2007) and Jazani et al.
(2008) have indicated the antimicrobial activity of cumin and the possibility of its potential use
of its essential oil for the control of many diseases conditions. Nutritionally, inclusion the
broiler diets with cumin seed meal induces an increase in the relative weight of the crop.
An improvement in the absorption process as a result of increasing diet fibers was
also noticed Mansoori et al., (2006). Other researchers proved an increase in body weight
, feed conversion ratio; with decreasing in Hematological values when using 2% of cumin in
broiler diets Ibrahim et al.( 2007). In addition De M et al. (2003) , A/-Snafi (2016) and
Patil et al. (2017) cited that cumin showed wide range of pharmacological activities including
antimicrobial, antioxidant, anticancer, hypolipidemic, cardiovascular, central nervous, respiratory,
immunological, anti-inflammatory, analgesic antipyretic and many other pharmacological

effectsThey added that Phytochemical analysis showed that Cuminum cyminum contained:

123



Journal of Hama University — vol.3 -No.1-2020 2020-J¥) sl — GdEY alaall — flea daals ddaa

alkaloid , coumarin, anthraquinone, flavonoid, glycoside, protein, resin, saponin, tannin and
steroid.

2- AIM OF WORK:

As mentioned above it has become very clear that there is a quite bite of benefits of both
Turmeric and cumin as a medical and nutritional resource to be used for poultry. This study
therefore had came out from the understanding that these medical plants can improve the
performance of broiler chicks under our Egyptian environmental conditions. However the
literature is not rich dealing with the subject and we think that further studies are required to
quantify and characterize the parameters that involved this field. This study is a trial along this
direction and conducted to visualize the impact of dietary turmeric/Curcuma longa) and/or
cumin/Cuminum cyminum) (in a powder form) fortification at a rate of 3 Kg/ton in broiler diets
on their growth performance, selected serum parameters, oxidation stress biomarkers, carcass
traits as well as the related histo—-morphological picture of some internal organs of Cobb 3%
broiler chick breed so as to offer the experiment results to nutritionists and chicken farmers as
a reference.

3- MATERIAL AND METHODS

This experimental work was carried out at the research unit of Nutrition and Clinical Nutrition
Department at Faculty of Veterinary Medicine Cairo University Giza Egypt, and was conducted
to investigate the impact of dietary Turmeric (Curcuma longa) and/or Cumin (Cuminum
cyminum) (in a powder form) fortification at a rate of 3 Kg/ton in broiler diets on their growth
performance, selected serum parameters, oxidation stress biomarkers, carcass traits as well as
the related histo-morphological picture of some internal organs of Cobb 500 broiler breed.

3.1. _Birds and husbandry

A total of two hundred forty; one day—old— broiler chicks (Cobb 500) obtained from Pyramid Poultry
Company in Giza, were randomly divided into 4 experimental groups with 3 replicates for each group
(20 chicks/replicate) and reared in separate pens of an open house system bedded by a layer of
wood shaving with a constant lighting program employed during the whole experimental period (five
weeks). Chicks were provided with clean plenty drinking water and fed ad-libitum. All birds were
kept under standard hygienic conditions and were subjected to prophylactic vaccination and
management program against viral and bacterial diseases during the whole experimental period that
lasted up to 32 days of age.

3.2. Diets and Experimental Design

Birds in the different experimental groups were fed on 3 phases corn-soybean based basal
diets (starter (1-15) d, Grower (16-24) d and finisher (25-38) d. The experimental groups

124



Journal of Hama University — vol.3 -No.1-2020 20208 saad) — Gl alaall — Blea dzals dlas

were as the following: the first group (G1) served as the control group and fed on basal diets
only without any supplementations, the second (G2) was fed on the same basal diets
supplemented with Cumin (Cyminum cyminum) powder at a rate of 3 kg/ton and the third
group (G3) was fed on basal diets and supplemented with Turmeric (Curcuma longa) powder
at a rate of 3 kg/ton. Whereas, the fourth (G4) was fed on basal diets and supplemented with
both Cumin (Cyminum cyminum) and Turmeric (Curcuma longa) were added at a rate of 3
kg/ton each. The experimental corn—-soy based basal diets were formulated on the basis of
the ideal protein concept (ileum digested A.A.) , to meet the nutrient requirements of (Cobb
500)broiler chicks as recommended by breed manual and having the same amino acid profile.
Physical compositions calculated and predicted chemical analysis according to AOAC, (2005)
are illustrated in (Table 1)

3.3. Measurements, observations and statistical analysis

3.3.1 Growth Performance Parameters

Birds in different experimental groups were weighed at the initial time and then weekly
until the termination of the experiment at 38 days of age. Body weight gain, feed intake were
recorded and feed conversion ratios for each of group were calculated accordingly.

Results showing the impact of different dietary treatments on growth performance traits of
different experimental groups in comparison to the control are shown in table (2)

3.3.2 Serum Parameters

At the end of experiment, blood samples were collected after cervical dislocation of birds (3
birds/ replicate) and sera were separated, refrigerated and subsequently analyzed. Serum
biochemical analysis consisted of the quantification of serum albumin Doumas et al., (1971).
Liver function test aspartate aminotransferase (AST) and alanine aminotransferase (ALT)
according to Young (1990). Kidney function tests urea Wybenga et al., (1971)., uric acid
Tietz (1990) and Creatinine according to Henry (1974). Using commercial kits SPECTRUM,
Germany.

3.3.3 Ant-Oxidant biomarkers :

Liver tissues were collected from all groups at end of experiment (2 samples | replicate were
taken) for assessment of reduced glutathione (re-GSH) according to method described by
Beutler et al., (1963), glutathione peroxidase (GPx) according to the method described by
Paglia & Valentine (1967). Superoxide dismutase (SOD) according to procedure described
by Marklund & Marklund, (1974)with some modification of Nandi & Chatterjee (1988) and
Lipid peroxidation “Malondialdehyde” (MDA) according to Kei, (1978).
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Results of the examined ant—Oxidant biomarkers in different experimental groups are shown in
table (4).

3.3.4. Carcass traits:

At 38 days of age after the end of experimental period, 3 birds from each replicate of different
experimental groups were randomly chosen, left overnight in the waiting yard where only water
was allowed. Each bird was weighted then hanged, slaughtered, scalded at 55-65 CO0,
defeathered, eviscerated and washed with tap water. The carcass was then placed on a
processing table where the breast meat (deboned breast meat yield without skin) was cut from
the remaining upper back and rib cage of the carcass, washed, cooled in ice water tank for two
hours, dried for ten minutes. The dressing yield %( DY %), breast muscle yield (BMY %) were
recorded according to E/-Banna et al., (2008).

3.3.5. Histomorphological examination

At the end of experimental period Six birds from each group were randomly chosen and
scarified by cervical dislocation. The intestine was exposed and sample of (.5 cm from the
middle part of glandular stomach, duodenum, jujenum, and ilum were collected and fixed in
10% formalin solution. Specimens were cleared in xylene and embedded in paraffin at 56
degree in hot air oven for twenty four hours. Paraffin bees wax tissue blocks were prepared for
sectioning at 4 microns thickness by slide microtome. The obtained tissue sections were
collected on glass slides, deparaffinized, and stained by Hematoxylin & Eosin stain for through
the light electric microscope Banchroft et al. (1996).

3.4. Statistical analyses

All data collected out of the feeding experiments as well as those obtained from the various
laboratory tests were statistically analyzed using SPSS® version 18 software PC (2008). Means
compared by one—- way ANOVA (P<(.05) and T-test according to Snedecor and Cochran
(1980).

4. Results and discussion

Impact of dietary Turmeric (Curcuma longa) andfor Cumin/Cuminum cyminum)
fortification on:

4.1. Growth performance parameters

Data concerning the impact of dietary Turmeric and/or Cumin fortification on overall cumulative
growth performance Traits at the end of experimental period were illustrated in Table (2).

Results revealed significant positive effects on most of the growth performance traits as a
result of the dietary fortification of cumin and/or turmeric either separately or in combination

together. The best growth performance was observed in the birds of (G2, 3 and 4) that were
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fed on basal diets fortified with cumin and/or turmeric especially on the fourth and fifth weeks
of the experiment. The significant (P< 0.05) positive effects in the fortified groups could be
partially due to the fact that Cumin stimulates the bile production in the liver of chickens resulting
in better digestion and absorption also due to its positive impact on the thyroid hormones
secretion. Also the potentiating effects on growth may be due to the improvement in villus
height and crypt/ villus ratio of duodenum as the small intestine, especially crypts and villi of
the absorptive epithelium, plays a significant role in the final phase of nutrient digestion and
assimilation.These observations come in accordance with the observations of Monika et al.,
(2008) and Nouzarian et al., (2011) who reported that Curcumin may stimulate the thyroid
hormones secretion a situation indicated that it have a direct link with the process of fat
digestion and these stimulate the basal metabolic rate of lipid, So it had been improved feed
conversion ratio. Platel, (2000) and Muthamma et al., (2008) stated that Cumin seeds
increased activity and excretion content of bile acids and increased pancreas and small intestine
digestive enzymes such as amylase, trypsin, chymotrypsin and lipasein rats and significantly
decreased gastrointestinal transit time and increased retention time in rats. In addition, Kumar
et al., (2014) mentioned that cumin enhance the synthesis of bile acids in the liver and
their excretion in bile, what beneficially affects the digestion and absorption of lipids. Also,
cumin has an anti-inflammatory effect. However, Torki et al. (2015) found that diet inclusion
of ethanol extract of Propolis (EEP) and/ or Cumin essential oils (CEO) significantly improved
BW, BWG and FCR. Birds fed diet containing EEP at 0.2 g/kg had significantly lower
plasma concentration of glucose compared to the control group. Results of their study showed
that EEP and CEO can be used in diets of broiler chickens at 0.2 g/kg and 0.8 g/kg,
respectively with positive effects on performance and blood parameters. These findings
agree also with those reported by Osawa et al., (1995), Sieo et al., (2005) and Rajput
et al. (2013) who concluded that the growth stimulating effects of Turmeric may be mediated
through its ability to reduce the intestinal pH a condition that favor a better nutrient digestibility
and absorbability. The same authors reported an improvement in the utilization of apparent
metabolizable energy due to supplementation of broiler diets with Curcumin. Furthermore Lee
et al.,(2003); noticed an enhanced activity of trypsin and amylase in pancreas and small
intestine of broiler chickens fed diets supplemented with essential oils, Therefore, the
improvement in body weight gain and feed conversion ratio of the birds in our study can be
partly attributed to the effects of Curcumin on bile and digestive enzymes production
and secretion and consequently better digestion and absorption of the dietary nutrients. Also,

weight improvement may be due to the active material (Curcuminoids) found in Curcumin,
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causing greater efficiency in the utilization of feed, resulting in enhanced growth.
Curcumin has been reported to exhibit antimicrobial properties and ethanol Curcumin extract
demonstrated high potential to inhibit some pathogenic bacteria of chickens Miquel et al.,
(2002); Ong-ard et al.,( 2010). Thus a like antibiotic, Curcumin could control and limit the
growth and colonization of numerous pathogenic and non— pathogenic species of bacteria in
the chicken's gut resulting in balanced gut microbial ecosystems that lead to better feed
utilization reflected by improved feed conversion ratio. These findings come in accordance also
with the observations of Kumari et al., (2007) who reported a significant increase in
body weight gain of broiler chickens with addition of 1 g/Kg turmeric powder into diet.
Moreover, Al/-Sultan and Gameel (2004) reported higher body weight gain in broilers fed
diet supplemented with 2.5, 5, and 10 g/Kg of turmeric powder. Durrani et al. (2006) and
Rajput et al., (2013) reported a significant improvement in body weight gain and feed
conversion ratio with addition of 5 g turmeric per Kg of the diet. A linear improvement in body
weight gain and feed conversion ratio of broiler chickens with addition of up to 5 g turmeric per
Kg of the diet has been reported. Lenhardt and Mozes, (2003) Sieo et al., (2005), Fasina
et al., (2006), Buchanan et al., (2008), Choct, (2009), Giannenas et al., (2010)and
Viveros et al., (2011) reported that turmeric supplementation to diets may influence the
intestinal structure as it has the ability to alter villus height to crypt depth ratio, of small intestine,
so, it plays a vital role in nutrient digestion and absorption by increasing the absorptive area of
intestine. On the other hand, Emadi and Kermanshahi (2006) reported that there was no
improvement in feed conversion ratios of broiler chickens fed Turmeric powder supplemented
diet.

4.2. Serum Parameters

Results in the table (3) indicated that albumin, ALT, AST, urea, uric acid and creatinine
were not affected by any of the dietary treatments a situation indicated that, the liver
and kidney functions are normal, and the turmeric and/or cumin addition at the used level
of fortification have no hepatotoxic or nephrotoxic effects on young and growing broiler chicks
and these findings confirmed the positive impact noticed in growth performance, antioxidant
indicators and carcass traits Similar results were reported by A/-Noori et al. (2011). Most
published studies concerning the response of broilers to dietary supplementation of turmeric
and/or cumin have been mainly focused on their effects on growth performance parameters
and carcass characteristics. Few research activities were carried to visualize the effects of

Turmeric and/or cumin on blood and serum parameters of broilers to justify our findings.
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4.3. Ant—-Oxidant biomarkers

Data presented in table (4) revealed that the highest significant Glutathione (GSH),
Glutathione peroxidase (GPx) and Superoxide dismutase (SOD) levels were observed in the
birds supplemented with both Cumin and Turmeric in combination together (G4) and followed
bythose supplemented with Turmeric alone (G3). Meanwhile birds in groups (G2) that were
supplemented with Cumin showed the lowest significant Glutathione (GSH) levels among
the treated groups, in spite of there were no significant differences among the fortified groups
(G2,G3 and G4).Meanwhile the control group (G1) showed a significant lowest levels of
(GSH) in comparison to the treated groups. In addition the lowest significant
Malondialdehyde (MDA) levels were observed in the birds supplemented with both Cumin and
Turmeric in combination together at different stages of growth(G4) and followed by those
supplemented with Turmeric alone (G3). Meanwhile birds in groups (G2) that were
supplemented with Cumin showed the highest significant Malondialdehyde (MDA)levels
among the treated groups, in spite of there were no significant differences among the
fortified groups (G2,G3 and G4).Meanwhile the control group (G1) showed a significant
lowest levels of (GSH) in comparison to the treated groups. These findings indicated positive
impacts of cumin and turmeric alone or in combination together at the abovementioned level
of inclusion as antioxidants (reducing oxidative stress) and confirmed and additionally
explained the positive effects of such additives on most of growth performance parameters.
As the antioxidant effect may be the key requirement of the growth and development of
the gastric—intestinal tract of a rapid growing animal and consequently impact the growth.
These findings comes in agreement with those reported by Joe and Lokesh, (1994) and AL-
Sultan, (2003) who stated that Curcumin has shown to have anti-inflammatory, antioxidant,
antimutagenic, anticoagulant, antidiabetic, antibacterial, antifungal, antiprotozoal,
anticarcinogenic, antiviral, antifibrotic, antivenom, antiulcer, hypotensive, and
hypocholesterolemic activities. The antioxidant activity of Curcumin is attributed to two
methylated phenols and an enol form of di-ketone. Curcumin reduces the activity of reactive
oxygen species and elevates the antioxidant enzymes superoxide dismutase, catalase, and
glutathione peroxidase levels in the blood. Furthermore Motterlini et al., (2000),
Chattopadhyay et al., (2004) and Bengmark (2006) stated that Curcumin is a potent
quencher of singlet oxygen species and the major antioxidative component of Curcumin
as it has the ability to inhibit lipid peroxidation and scavenge the superoxide anion and hydroxyl

radicals ,it was able to inhibit the generation of reactive oxygen species, such as superoxide

anions, H202 and nitrite radical generation by activated macrophages, they added that
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Curcumin was also shown to decrease lipid peroxidation in rat liver microsomes, erythrocyte
membranes and brain homogenates . A/-Snafi, AE, (2015) reported that the antioxidant
parameters including activity of reduced glutathione, glutathione peroxidase (GPx) and
superoxide dismutase (SOD) and malondialdehyde (MDA in birds fed Curcumin and/or cumin
in diets. Broilers fed diets supplemented with Curcumin and/or cumin significantly increased
reduced glutathione, glutathione peroxidase as well as superoxide dismutase compared to
control group. Moreover, broilers fed diets supplemented with Curcumin and/or cumin
significantly decreased malondialdehyde (MDA) compared to control group. Antioxidant
capability of Curcuminoids such as Curcumin, have antioxidative, anti-inflammatory,
anticarcinogenic and antihepatotoxic activities. These Curcuminoids are major antioxidative
compounds of Curcumin .

Concerning the antioxidant properties of Cumin E/-Sawi and Mohamed, (2002) and
Romeilah et al., (2010) reported that Cumin contains 2.5-4% aromatic essential oils
(cuminaldehyde and other aldehydes), and also a high concentration of antioxidant compound,
especially flavonoids and terpenes. The Cumin oil showed higher antioxidant activity compared
with that of BHT and BHA and exhibited a dose-dependent scavenging of DPPH radicals and
5.4 microg of the oil was sufficient to scavenge 50% of DPPH radicals/ml , the antioxidant
activity of essential oils was evaluated by DPPH radical scavenging assay, radical
inhibition of Cuminum cyminum essential oils was 83.59%, the scavenging activities of the
essential oil was increased with the increased of the essential oil concentrations. In addition to
the above—-mentioned modality of action, these findings could be attributed to the fact that
cumin and turmeric fortification in a powdered formalone or in combination together
improved  villus  development, total (GSH ), (GPx) and (SOD) production and
potentiating the anti—oxidant status and improve redox statue as a result of increasing the
antioxidant capacity and the antioxidative role of both spices and might have beneficial effects
in reducing lipid peroxidation in the birds.

4.4. Carcass traits:

Results ( table 5) indicated that there were significant improvements in dressing percentage,
breast weight in groups fed on Curcumin and/or cumin supplemented diets while there was a
significant improvement in the thigh weight only in the Curcumin + cumin supplemented group.
Moreover, no significant difference was observed in the liver or spleen weights. The obtained
results coincided with the results reported by Durrani et al. (2006) who indicated higher
dressing percentage, as well as breast and thigh weights of broilers fed a diet containing 5

g/kg of turmeric powder. Our results however, disagree with the findings of Mehala and
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Moorthy (2008) who did not observe any significant impact of Curcumin powder on carcass
percentage of broiler chickens reared to 42 days of age. In regard to cumin our results agree
with A/-Kassi (2010) and disagree with Pish— Jang (2011). This discrepancy could be due
to the different levels of Curcumin or cumin in the diet and the use of different broiler breeds

4.5. Histo—morphological Picture:

Results (Figl) revealed normal histo-morphological structure without any histopathological
alteration of the hepatocytes in lacunae; sinusoids and central vein were recorded. Also no
histopathological alteration and the normal histological structure of the intestinal villi with lining
mucosal epithelium and underlying musculature and serosa. In the cumin and Curcumin
supplemented groups,the  mucosal lining epithelium showed proliferation and diffuse goblet
cells proliferation in diffuse manner with normal underlying musculature and serosa (Fig2). It is
of note that mucous of goblet cells protect mucous membrane and lubricate and protect
intestinal mucosa. In the cumin + Curcumin supplemented group (Fig3), diffuse goblet cells
formation was detected all over the lining mucosal epithelium associated with narrowing in
the crypts with hypertrophy of musculature and serosal layer (Fig4). Concerning pancreas,
there was no histopathological alteration and the normal histological structure of the islands of
Langerhans cells as endocrine portion as well as the acini and ducts system as exocrine one
were recorded in the control and cumin supplemented groups. In the Curcumin and cumin +
Curcumin supplemented groups, proliferation and hypertrophy were detected in the islands of
Langerhans cells. The hypertrophy in islands of Langerhans cells indicate that Curcumin
supplementation leads to activation of the islands cells which is responsible for the adjustment
of glucose level in the blood.

It could be concluded that, the Cobb500 broiler breed responds positively to dietary
Turmeric (Curcuma longa) and/for Cumin (Cyminum cyminum) fortification at a rate of 3 Kg/ton
as they have a Positive impact on most of the growth performance parameters,— Not adversely
affected most of serum parameters in terms of Albumin, AST,AST Urea and Creatinine.In
addition they have positive impacts on oxidation stress indicators as it resulted in a significant
elevation of the levels of Glutathione peroxidase (GSH), Glutathione peroxidase (GPx) and
superoxide dismutase(SOD) and lowest significant Malondialdehyde (MDA) levels. A situation
that indicated improvements of the antioxidant capacity and reducing oxidative stress.
Significantly improve most of the carcass traits, not adversely affected gut morphology as
indicated by normal histo—morphological structure without any histo—pathological alteration of
the hepatocytes, intestinal strictures and of the pancreatic tissue and positive changes in the

histomorpholoigcal picture of the duodenal mucosa and its cell proliferation and differentiation
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a situation that indicated the cost effectiveness and economic feasibility of their use as effective
phytogenic feed additives.

Table (1): Physical and chemical composition of the basal diets used in experiment.

Ingredients Starter Grower Finisher
(1-15) day (16-24) day (25-38) day
Yellow corn 575 619 668
Corn gluten meal 60% 20 20 22
Soybean meal 48% 365 319 265
Soy oil 5 10 15
Dicalcium phosphate 13 12.5 11
Limestone 11 10 10
Common salt 2.65 2.75 2.1
DL-Methionine 1.85 1.5 1.25
L-Lysine 3.25 2 24
Toxin binder 0.25 0.25 0.25
Broiler premix* 3 3 3
Total 1000 1000 1000
Calculated, chemical analysis
ME (Kcal/kg) 3000 3100 3200
Crude protein % 23 21 19
Calcium % 0.95 0.90 0.85
Available phosphorus % 0.45 0.42 0.4

*Per Kg premix: 1200000 U vit A, 350000 vit D3, 4000 mg vit E, 250 mg vit B1, 800 mg vit B2,
600, mg vit B6, 3.2 mg vit B12, 450 mg vit K3, 4.5 g nicotinic acid, 1.5 g Ca pantothenate, 120 mg
folic acid, 5mg biotin, 55 g choline chloride, 3 g Fe, 2 g Cu, 10 g Mn, 8 g Zn, 120 mg I, 40 mg Co.

Table (2): Overall Growth performance of broiler chickens fed diets supplemented with

Curcumin and/or Cumin at the end of the experimental period.

Groups Gl G2 G3 G4
Parameter (Control) Cumin Curcumin | Curcumin
Initial body weight (g) 45.1 46.4 44.7 46.7
+0.065 +0.311 +0.233 +0.241
Final body weight (g) 2050.9 2100.05** 2120.05* 2168.6**
12.12 19.096 +7.57 19.92
Total body gain () 2005.7 2053.6 2080.3* 2122.7*
+3.055 +2.516 +3.756 +3.055
Overall FCR 1.84 1.65 1.58 1.54
+0 NN] +0 011 +0 DDA +0 11

-Values are means +SE
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Table (3): Levels (means +SE) of selected serum parameters of broiler chickens fed diets

supplemented with Curcumin and/or Cumin at the end of the experimental period.

Groups Gl G2 G3 G4
Parameter (Control) Cumin Curcumin Curcumin
Albumin (IU/L) 14 14 17 14
+0.115 +0.577 +0.133 +0.088
AST (1U/L) 136.33 146.0 148.66 133.66
+6.98 +8.18 +14.99 +2.96
ALT (IU/L) 7.8 77 8.1 7.9
+0.404 +0.260 +0.702 +0.417
BUN (mg/dL) 233 2.40 2,50
+0.13 £0.17 £0.21 233
Creatinine (mg/dL) 0.32 0.34 0.36 0.43
+0.05 +0.07 +0.06 +0.08

Table (4): Levels (means J_rSE) of some antioxidant biomarkers of broiler chickens fed

diets supplemented with Curcumin and/or Cumin at the end of the experimental

period.
Groups Gl G2 G3 G4
Parameter (Control) | Cumin | Curcumin | Curcumin

Reduced Glutathione (GSH) 2.62 3.42* 3.59* 3.69*
(mM/g tissue) +0.164 +0.236 +0.294 +0.467
GPx (U/mg protein) 17.28 20.74* 25.22* 28.74*

+0.532 +0.780 +0.664 +1.16
Superoxide Dismutase (U/mg  64.25 70.85* 74.61* 81.52**
protein) +2.51 13.22 +3.002 +3.57
MDA (nM/g tissue) 9.65 6.21* 6.57* 4.96*

+1.53 +1.05 +0.38 +0.877

-* significantly different at P < 0.05

** significantly different P< 0.01.
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Table (5):

Impact of dietary Turmeric and/or

cumin supplementation on some

carcass traits and organ indices at the end of the experimental period

Groups Gl G2 G3 G4
(Control) Cumin Curcumin Curcumin + Cumin
Paramete Wt. (9.) % Wt. (9.) % Wt. (9.) % Wt. (9.) %
. 1420.1 1460.67* 1490.2* 1512.67*
Dressing 69.2 69.52 70.28 69.77
+29.48 +28.66 +22.85 +21.83
425.50 458.33* 465.67* 485.83*
Breast 29.9 31.37 31.24 32.11
+8.38 +5.64 +2.41 +2.27
307.50 315.83 319.83 325.67*
Thigh 21.6 21.62 21.40 21.49
+3.354 +4.020 +1.078 +1.647
. 34.31 34.90 34.133 40.950
Liver 013 0.141 0.158 0.156
+0.981 +0.934 +0.760 +0.328
1.77 2.26 2.046 2.31
spleen 2.41 2.78 2.70 2.88
+0.146 +0.118 +0.010 +0.015
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Fig. (1): showing normal histological structure of the hepatocytes in lucunae with

hepatlc sinusoids and central vein.

Fig. (2): activation of lining epithelium with goblet cells and normal undailying

musculature.
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epithelium and goblet cells as well as narrowing crypt. formationas as well as

narrowing crypt

Fig. (4): Showing hypertrophy and proliferation in langerhans cells.
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Objectives of the Journal

Hama University Journal is a scientific, coherent, periodical journal issued annually by
the University of Hama; aims at:

1- publishing the original scientific research in Arabic or English which has the
advantages of human cultural knowledge and advanced applied sciences, and
contributes to developing it, and achieves the highest quality, innovation and
distinction in various fields of medicine, engineering, technology, veterinary
medicine, sciences, economics, literature and humanities, after assessing them by
academic specialists.

2- publishing the distinguished applied researches in the fields of the journal interests.

3- publishing the research notes, disease conditions reports and small articles in the
fields of the journal interests.

Purpose of the Journal:

* Encouraging Syrian and Arab academic specialists and researchers to carry out their
innovative researches.

* It controls the mechanism of scientific research, and distinguishes the originals from
the plagiarized, by assessing the researches of the journal by specialists and experts.

» The journal seeks the enrichment of the scientific research and scientific methods,
and the commitment to quality standards of original scientific research.

+ Aiming to publish knowledge and popularize it in the fields of the journal interests and
specialties, and to develop the service fields in society.

* Motivating researchers to provide research on the development and renewal of
scientific research methods.

* It receives the suggestions of researchers and scientists about everything that helps
in the advancement of academic research and in developing the journal.

» popularization of the aimed benefit through publishing its scientific contents and
putting its editions in the hands of readers and researchers on the journal website and
developing and updating the site.



Publishing Rules in Hama University Journal:

1. The material sent for publication have to be authentic, of original scientific and
knowledge value, and should be characterized by language integrity and
documentation accuracy

2. It should not be published or accepted for publication in other journals, or rejected
by others. The researcher guarantees this by filling out a special entrusting form for
the journal.

3- The research has to be evaluated by competent specialists before it is accepted for
publication and becomes its property. The researcher will not be entitled to withdraw
research in case of refusal to publish it.

4. The language of publication is either Arabic or English, and the administration of the
journal is provided with a summary of the material submitted for publication in half a
page (250 words) in a language other than the language in which the research has
been written, and each summary should be appended with key words.

Deposit of scientific research for publication:

Firstly, the publication material should be submitted to the editor of the journal in four
paper copies (one copy includes the name of the researcher or researchers, the
addresses, telephone numbers. The names of the researchers or any reference to their
identity should not be included in the other copies). Electronic copy should be
submitted, printed in Simplified Arabic, 12 font on one side of paper measuring 297 x
210 mm (A4). A white space of 2.5 cm should be left from the four sides, but the number
of search pages are not more than fifteen pages (pagination in the middle bottom of
the page), and be compatible with (Microsoft Word 2007 systems) at least, and in
single spaces including tables, figures and sources , saved on CD, or electronically
sent to the e-mail of the journal.

Secondly, The publication material shall be accompanied by a written declaration
confirming that the research has not been published before, published in another
journal or rejected by another journal.

Thirdly, the editorial board of the journal has the right to return the research to improve
the wording or make any changes, such as deletion or addition, in proportion to the
scientific regulations and conditions of publication in the journal.

Fourthly, The journal shall notify the researcher of the receiving of his research no
later than two weeks from the date of receipt. The journal shall also notify the
researcher of the acceptance of the research for publication or refusal of it immediately
upon completion of the assessment procedures.



Fifthly, the submitted research shall be sent confidentially to three referees specialized
in its scientific content. The concerned parties shall be notified of the referee's
observations and proposals to be undertaken by the candidate in accordance with the
conditions of publication in the journal and in order to reach the required scientific level.

Sixthly. The research is considered acceptable for publication in the journal if the three
referees (or at least two of them) accept it, after making the required amendments and
acknowledging the referees.

- If the third referee refuses the research by giving rational scientific justifications which
the editorial board found fundamental and substantial, the research will not be
accepted for publication even if approved by the other two referees.

Rules for preparing research manuscript for publication in applied colleges

researches:

First, The submitted research should be in the following order: Title, Abstract in Arabic
and English, Introduction, Research Objective, Research Material and Methods,
Results and Discussion, Conclusions and Recommendations, and finally Scientific
References.

- Title:

It should be brief, clear and expressive of the content of the research. The title font in
the publishing writing is bold, (font 14), under which, in a single — spaced line, the name
of the researcher (s) is placed, (bold font 12), his address, his scientific status, the
scientific institution in which he works, the email address of the first researcher, mobile
number, (normal/ font 12). The title of the research should be repeated again in English
on the page containing the Abstract. The font of secondary headings should be (bold/
font 12), and the style of text should be (normal/ font 12).

- Abstract or Summary:
The abstract should not exceed 250 words, be preceded by the title, placed on a
separate page in Arabic, and written in a separate second page in English. It should
include the objectives of the study, a brief description of the method of work, the results
obtained, its importance from the researcher's point of view, and the conclusion
reached by the researcher.

- Introduction :

It includes a summary of the reference study of the subject of the research,
incorporating the latest information, and the purpose for which the research was
conducted.



- Materials and methods of research:
Adequate information about work materials and methods is mentioned, adequate
modern resources are included, metric and global measurement units are used in the
research. The statistical program and the statistical method used in the analysis of the
data are mentioned, as well as, the identification of symbols, abbreviations and
statistical signs approved for comparison.

- Results and discussion :

They should be presented accurately, all results must be supported by numbers, and
the figures, tables and graphs should give adequate information. The information
should not be repeated in the research text. It should be numbered as it appears on
the research text. The scientific importance of the results should be referred to,
discussed and supported by up-to-date resources. The discussion includes the
interpretation of the results obtained through the relevant facts and principles, and the
degree of agreement or disagreement with the previous studies should be shown with
the researchers' opinion and personal interpretation of the outcome.

- Conclusions:
The researcher mentions the conclusions he reached briefly at the end of the
discussion, adding his recommendations and proposals when necessary.

- Thanks and acknowledgement:

The researcher can mention the support agencies that provided the financial and
scientific assistance, and the persons who helped in the research but were not listed
as researchers.

Second- Tables:

Each table, however small, is placed in its own place. The tables take serial numbers,
each with its own title, written at the top of the table, the symbols *, ** and *** are used
to denote the significance of statistical analysis at levels 0.05, 0.01, or 0.001
respectively, and do not use these symbols to refer to any footnote or note in any of
the search margins. The journal recommends using Arabic numerals (1, 2, 3 ...... ) in
the tables and in the body of the text wherever they appear.

Third- Figures, illustration and maps:

It is necessary to avoid the repetition of the figures derived from the data contained in
the approved tables, either insert the numerical data in tables, or graphically, with
emphasis on preparing the figures, graphs and pictures in their final shapes, and in
appropriate scale and be scanned accurately at 300 pixels / inch. Figures or images
must be black and white with enough color contrast, and the journal can publish color
pictures if necessary, and give a special title for each shape or picture or figure at the
bottom and they can take serial numbers.



- Fourth- References:

The journal follows the method of writing the name of the author - the researcher - and
the year of publication, within the text from right to left, whatever the reference is, for
example: Waged Nageh and Abdul Karim (1990), Basem and Samer (1998). Many
studies indicate (Sing, 2008; Hunter and John, 2000; Sabaa et al., 2003). There is no
need to give the references serial numbers. But, when writing the Arabic references,
write the researcher's (surname), and then, the first name completely. If the reference
is more than one researcher, the names of all researchers should be written in the
above mentioned manner. If the reference is non-Arabic, first write the surname, then
mention the first letter or the first letters of its name, followed by the year of publication
in brackets, then the full title of the reference, the title of the journal (journal, author,
publisher), the volume, number and page numbers (from - to), taking into account the
provisions of the punctuation according to the following examples:

Ao )30 aglall gaias daala Alaa g ) Jia (B g ouad) £ 55 (1999) dani ¢g Sl g Gaa sl e digal)
.45-33 (3):15

Smith, J., Merilan, M.R., and Fakher, N.S., (1996). Factors affecting milk
production in Awassi sheep. J. Animal Production, 12(3):35-46.

If the reference is a book: the surname of the author and then the first letters of his
name, the year in brackets, the title of the book, the edition, the place of publication,
the publisher and the number of pages shall be included as in the following example:

Ingrkam, J.L., and Ingrahan, C.A., (2000). Introduction In: Text of Microbiology.
2"d ed. Anstratia, Brooks Co. Thompson Learning, PP: 55.

If the research or chapter of a specialized book (as well as the case of Proceedings),
scientific seminars and conferences), the name of the researcher or author
(researchers or authors) and the year in brackets, the title of the chapter, the title of
the book, the name(s) of editor (s), publisher and place of publication and page number
as follows:

Anderson, R.M., (1998). Epidemiology of parasitic Infections. In: Topley and
Wilsons Infections. Collier, L., Balows, A., and Jassman, M., (Eds.), Vol. 5, 9t ed.
Arnold a Member of the Hodder Group, London, PP: 39-55.

If the reference is a master's dissertation or a doctoral thesis, it is written like the
following example:

Kashifalkitaa, H.F., (2008). Effect of bromocriptine and dexamethasone
administration on semen characteristics and certain hormones in local male
goats. PhD Thesis, College of veterinary Medecine, University of Baghdad, PP:
87-105.

* The following points are noted:



- The Arabic and foreign references are listed separately according to the sequence of
the alphabets (= «= <) or (A, B, C).

- If more than one reference of one author is found, it is used in chronological order;
the newest and then the earliest. If the name is repeated more than once in the same
year, it is referred to after the year in letters a, b, ¢ as (1998)2 or (1998)°... etc.

- Full references must be made to all that is indicated in the text, and no reference
should be mentioned in case it is not mentioned in the body of the text.

- Reliance, to a minimum extent, on references which are not well-known, or direct
personal communication, or works that are unpublished in the text in brackets.

- The researcher must be committed to the ethics of academic publishing, and preserve
the intellectual property rights of others.

Rules for the preparation of the research manuscript for publication in the

researches of Arts and Humanities:

* The research should be original, novel, academic and has a cognitive value, has
language integrity and accuracy of documentation.

* It should not be published, or accepted for publication in other publication media.

» The researcher must submit a written declaration that the research is not published
or sent to another periodical for publication.

» The research should be written in Arabic or in one of the languages approved in the
journal.

» Two abstracts, one in Arabic and the other in English or French, should be provided
with no more than 250 words.

» Four copies of the research should be printed on one side of A4 paper with an
electronic copy (CD) according to the following technical conditions:

The list (sources and references) shall be placed on separate pages and listed in
accordance with the rules based on one of the following two methods:

(A) The surname of the author, his first name, the title of the book, the name of
the editor (if any), the publisher, the place of publication, the edition number, the date
of publication.

(B) The title of the book: the name of the author, the title of the editor (if any), the
publisher, the place of publication, the edition number, the date of the edition.

* Footnotes are numbered at the bottom of each page according to one of the following
documentation ways



A - Author's surname, his first name: book title, volume, page.
B - The title of the book, volume number, page.
* Avoid shorthand unless indicated.

 Each figure, picture or map in the research is presented on a clear independent sheet
of paper.

» The research should include the foreign equivalents of the Arabic terms used in the
research.

For postgraduate students (MA / PhD), the following conditions are required:
(A) Signing declaration that the research relates to his or her dissertation.

(B) The approval of the supervisor in accordance with the model adopted in the journal.
C — The Arabic abstract about the student's dissertation does not exceed one page.

* The journal publishes the researches translated into Arabic, provided that the foreign
text is accompanied by the translation text. The translated research is subject to editing
the translation only and thus is not subject to the publication conditions mentioned
previously. If the research is not assessed, the publishing conditions shall be
considered and applied on it.

» The journal publishes reports on academic conferences, seminars, and reviews of
important Arab and foreign books and periodicals, provided that the number of pages
does not exceed ten.

Number of pages of the manuscript Search:

The accepted research shall be published free of charge for educational board
members at the University of Hama without the researcher having any expenses or
fees if he complies with the publishing conditions related to the number of pages of
research that should not exceed 15 pages of the aforementioned measures, including
figures, tables, references and sources. The publication is free in the journal up to date.

Review and Amendment of researches:

The researcher is given a period of one month to reconsider what the referees referred
to, or what the Editorial Office requires. If the manuscript does not return within this
period or the researcher does not respond to the request, it will be disregarded and not
accepted for publication, yet there is a possibility of its re-submission to the journal as
a new research.



Important Notes:

- The research published in the journal expresses the opinion of the author and does
not necessarily reflect the opinion of the editorial board of the journal.

- The research listing in the journal and its successive numbers are subject to the
scientific and technical basis of the journal.

- A research that is not accepted for publication in the journal should not be returned
to its owners.

- The journal pays nominal wages for the assessors, 2000 SP.

- Publishing and assessment wages are granted when the articles are published in the
journal.

- The researches received from graduation projects, master's and doctoral
dissertations do not grant any financial reward; they only grant the researcher the
approval to publish.

- In case the research is published in another journal, the Journal of the University of
Hama is entitled to take the legal procedures for intellectual property protection and to
punish the violator according to regulating laws.

Subscription to the Journal:

Individuals, and public and private institutions can subscribe to the journal

Journal Address:

- The required copies of the scientific material can be delivered directly to the Editorial
Department of the journal at the following address: Syria - Hama - Alamein Street -
The Faculty of Veterinary Medicine - Editorial Department of the Journal.

Email: hama.journal@gmail.com

magazine @hama-univ.edu.sy

website: : www.hama-univ.edu.sy/newssites/magazine/

Tel: 00963 33 2245135
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