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ABSTRACT

The purpose of this study examine whether the polymorphism in (TNF-a) gene correlated with activate
p53 upregulated modulator of apoptosis (PUMA) gene consequential exposure to pesticides and the
effects of green tea and royal jelly in rats.Experimental groups were organized into 12 groups
including 10 animals per each. Contain control group, pesticide group and the rest of groups were
pesticide + protective. Blood samples were collected form rats before and after occupational exposure
to pesticides for liver and kidney enzymes biochemical analysis, the polymorphism of the genes for
TNF-a and PUMA were typed from genomic DNA and Allelic frequencies and carriage rates were
compared between healthy and treated rats. The correlation between TNF-a and PUMA genotypes
and the clinical characteristics of rats were also evaluated. Data statistical analysis for mitochondrial
enzymes in our study showed a very highly significant (P<0.001) difference in the mean value of
serum enzymes isolated from treatments groups with pesticides before and after Royal jelly and
Green tea treatments. The results of restriction enzymes for TNF-a showed there are no different
between negative control with and both of two protective agents in the results of restricted bands. But
the results from PUMA showed a strong deferent between the treatments with royal jelly and green tea
combined with pesticides. The royal jelly and green tea enhance the repair system enzymes to
remedy the mutation that originated in DNA after exposure to pesticides. Our recent work provides
direct evidence Royal jelly and Green tea could be affects on mechanism related to the repair system
in cell to remedy the DNA mutation.
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INTRODUCTION affinity for sediment binding, it may have

The pesticides are one of the most potentially
harmful chemicals liberated in the environment
in an unplanned manner. Dimethoate is widely
used as a potent pesticide in many countries
and has been shown to produce some adverse
health effects._A great proportion of acute
poisoning cases are caused by exposure to
pesticides, especially organophosphate (OP)
compounds. The primary mechanism of action
of OP pesticides is based on inhibition of the
acetylcholinesterase (ache) enzyme Hazarika
et al. (2003).

Chlorpyrifos

Chlorpyrifos is a colorless to white crystalline
solid. Chlorpyrifos has a mild mercaptan (thiol)
odor, similar to the smell of sulfur compounds
found in rotten eggs, onions, garlic and skunks.
(Tomlin 2006). It can be absorbed easily
through the gastrointestinal mucosa, lung
epithelium, and skin and Alzheimer di s-ease
(Testai et al., 2010).

Methomyl

Methomyl is a broad spectrum carbamate
insecticide its high solubility in water and low

potential for ground-water and surface water
contamination (Yang et al., 2005). Methomyl is
highly soluble in water and a low sorption
affinity to soils and can herefore easily cause
groundwater contamination in agricultural
areas. (Strathmann et al., 2001).

Royal jelly

Royal jelly has received particular attention
because of studies that have reported that it is
a highly efficient antioxidant and has free
radical scavenging capacity (Silici et al., 2010).
Royal jelly is a secretion produced by the hypo
pharyngeal and mandibular glands of worker
honeybees (Apis mellifera). It contains many
important compounds with biological activity
such as free amino acids, proteins, sugars,
fatty acids, minerals, and vitamins (Nakajima et
al., 2009).

Green tea

Green tea (GT) is one of the most ancient
beverages, consumed by over two-thirds of the
world’s population. The principal constituents
are caffeine, tannins, and essential oils
(Sakakibara et al.,2003). GT compounds are
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chemically classified as  dibenzpyrans,
pyrones, and their derivatives. The core
structure contains a diphenylpropane skeleton.
The primary flavonoids found in fresh green
tea leaves are catechins (flavan-3-ols or
flavanols) and the flavonols (Cadenas et
al.,2002). The most abundant polyphenolic
compound is EGCG, thought to contribute to
the beneficial effects attributed to green tea,
such as its anticancer, cardiovascular function
improvement and antioxidant anti-inflammatory
properties (Jiang et al.,2003).

TNF

Tumor necrosis factor-alpha (TNF-a) was
discovered 30 years ago as a product of
immune activation. In the last three decades,
an impressive amount of knowledge has been
obtained regarding the biological functions of
TNF, as well as the signaling mechanisms
engaged by its receptors. TNF primarily occurs
as a type Il trans membrane protein of 26 kDa,
which can be cleaved by the metalloprotease
TNF-a-converting enzyme to a 17 kDa. Tumor
necrosis factor-a (TNF-a) is a pro-inflammatory
cytokine involved in the promotion and
progression of cancer (Brown et al., 2008). It
plays an important role in the tumor
microenvironment both as a membrane-
integrated protein and in its soluble form
generated after proteolytic cleavage (Balkwill,
2006).

PUMA is a BH3-only Bcl-2 family protein that
mediates both p53-dependent and
independent apoptosis. However, its role in
tumor suppression had not been well
established (Yu et al.,, 2001). It is normally
expressed at a low level but is markedly
induced after cells are exposed to DNA-
damaging agents, such as chemotherapeutic
drugs and ionizing radiation (Nakano et al.,
2001), and play an essential role in p53-
dependent and -independent apoptosis
induced by a variety of stimuli (Yu et al., 2003).
Programmed cell death, or apoptosis, is
important  for the development and
homeostasis of tissues. Too little cell death can
result in autoimmune diseases or cancer,
whereas excessive cell death can lead to
debilitating degenerative diseases of the heart
or nervous system. The realization that
apoptosis was genetically controlled first arose
when it was observed that certain mutants of
the model organism Caenorhabditis elegans
caused failure of apoptosis in cells that
normally undergo this process during
development (Hengartner et al., 1992).
MATERIALS AND METHODS

Chemicals

Fresh green tea powder was purchased
locally. The crude agueous extract of green tea

was prepared by soaking 30 g of instant green
tea powder in 1 L of distilled water whose
temperature did not exceed 90°C, for 5 min to
obtain soluble polyphenols dissolved in the
aqueous extract. The solution was filtered to
obtain the final 3% green tea extract. This
solution was orally injected to rats daily for 28
day and another concentration was made 4.5%
and 6% by the same way. Royal jelly was
purchased from (Agriculture Research Center).
royal jelly dissolved in distilled water . Three
concentrations of royal jelly were made
Methomyl pesticide and chlorpyrifos pesticide
were obtained from Agricultural research
Centre- central laboratory for pesticide.
Methomyl dose was prepared at concentration
of 1/10 of LD50, and LD50 of methomyl is 20
mg /kg .then take 2 mg /kg for each rate as
daily dose dissolved in 1 ml of distilled water.
Methomyl were taken for 21 day. Chlorpyrifos
dissolved in corn oil. Chlorpyrifos dose was
prepared at concentration of 1/10 of LD50, and
LD50 of Chlorpyrifos is 138 mg /kg so we take
13.8 mg /kg for each rate as daily dose
dissolved in 1 ml of corn oil. Chlorpyrifos were
taken for 21 day.

Experimental animals

The experimental animals used in this work
were 72 random bred adult males of laboratory
albino rats (140-150 g in weight). They were
maintained under standard condition and fed
standard chow and water adlibitum. All
experiments were carried out in accordance
with  protocols approved by the local
experimental animal ethics committee.
Administrated intraperitoneal. Rats were
sacrificed 24 h post-injection and grouped .
Experimental design

A three dose (100,200,300 mg/kg) of Royal
jelly and (3, 4,6mg/Kg) of Green tea were
selected as a protective. Experimental groups
were organized into 12 groups including 10
animals per each. Contain control group,
pesticide group and the rest of groups were
pesticide + protective.

Biochemical analysis and oxidative stress
different parameters ( SGOT , SGPT , Albumin
, Creatinine , Cholestrole , LDH , Urea ,
Alkaline phosphatase ) were measured for
each rat in each group . for oxidative stress
three parameters were measured ( GSH for
liver and kidney , SOD for liver and kidney ,
MDA for liver and kidney) for each rat in each
group .

PCR Amplification

DNA was extracted from kidney tissue and
analyzed .PCR primers pair were designed by
(Biolegio BV ) for the following genes .TNF
gene F: ggtctgatttgcagggactt and R:
ccagtgaacggacggctaaT. For PUMA  geneF:
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caactaggtgcctacacccg

with specific protocol.
Digestion with Restriction enzymes.
The genes were digested with

was digested with Sacll ( cfr421 fast digist )
Hpall , Smal.
Statistical analysis

Data were fed to the computer and analyzed
using IBM SPSS software package version
20.0. [40]. Tables 1 and 2 depict the effect
produced on selected functional indices of rat
liver and kidney respectively following the
yohimbine.
Yohimbine administration resulted in an initial
in serum content of
bilirubin (P<0.01) and by the fifth day, the
concentration has increased significantly when
compared with the control (P<0.01) (Table 1).
compared
favourably with the control by the tenth day of
not
sustained beyond that day as there was
significant reduction in bilirubin concentration
of about half the control value (P<0.01) (Table
I). The serum albumin concentration displayed
a general pattern of significant increase right
from the start of the drug administration and
was sustained throughout the experimental

repeated  administration  of

significant decrease
The

bilirubin concentration

administration, a trend which was

period (P<0.01).
RESULTS AND DISCUSSION

In the present study, acute kidney toxicity was
induced in male Albino rats’ by using Methomyl
and chloropyrifos pesticide. The protective
effect of green tea and royal jelly was tested by
orally administration for 7 constitutive day’s
before pesticide. Biochemical and molecular
parameters were used to assess the protective

effect of green tea and royal jelly.
Demographic and clinical information of
patients and controls

and R:
aggctagtggtcaggtt, each gene was amplified

restriction
enzyme to describe polymorphism between
control, pesticide and protective groups.TNF
gene with Sacll ( cfr421 fast digist ) .PUMA
gene was digested with Hpall. BECLIN gene

The general demographic characteristics of the
subjects and the most commonly enzymes

used indicators of liver (hepatocellular)
damage are the ALT, alanine
aminotransferase, AST, aspartate

aminotransferase, ALB ,albumin ;ALP ,alkaline
phosphatase and for kidney function CREAT ,
creatinine ; CHOLE, cholesterol ;LDH, lactate,
data represented the statistical analysis and
mean values of different enzymes level in the
serum of two groups G1, group I(methomyl +
royal jelly) ; G2, group Il ( chlorpyrifos + green
tea) of the present study . Highly significant
(P<0.001) reduction in the mean value of
serum AST was observed in the serum of rats
treated with methomyl when compared either
to control, data represented in table (1) and
figure (1). On the other hand, AST level
exhibits a significant increase (P<0.001) in
protected group of animals with royal jelly
when compared to that of methomyl group, the
same results found in ALP ,alkaline
phosphatase, LDH, lactate dehydrogenase
and Urea, conversely the control less than the
group values with ALT and cholesterol and and
no significance with Creatinin and ALB.
Oxidative stress results:-

Group [: pesticide (Methomyl) / protective
(royal jelly)

Superoxide Dismutase (SOD) activity in
liver & kidney homogenate:

As shown in figure (2), the activity of
superoxide dismutase (SOD) was significantly
increased (P<0.001) in the liver and kidney
homogenate of chloropyrifos rats as compared
with normal control animals group. On the
other hand, SOD activity was decreased
significantly (P<0.001) in liver and kidney
homogenate of normal control and green tea
groups of animals as compared to that of
chloropyrifos  group of animals. Moreover,
normal rats that maintained on orally
administration of green tea for 8 constitutive
days exhibited a significant increase (P<0.001)
in SOD activity when comard to that of normal
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control group.
Table 1: Demographic and information of biochemical assays
ALT AST ALB ALP CREAT UREA CHOLE LDH
Gpl |[Gp |Gp |Gp |[Gp |[Gp |Gp |Gp | Gp | Gp Gp | Gp Gp | Gp Gp | Gp
2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
99.82 | 101 | 109 | 114. |29 | 2.8 | 198 | 188 | 0.8 | 0.69 | 30. | 31.1 | 114 | 145. | 309 | 285.
2 .97 | .67 | 88 8 1 66 | .11 | 14 66 |4 J7 | 22 54 |1
73.33 133.72 3.17 206.71 0.685 35.40 139.68 324.68
F| 542 |25 |62 |108|13. |36 |47 |48 |54 |552 |84 |375 |74 |7.89 |9.2 |298
55 10 |81 36 |61 96 | 12 11 |0 56 |1 91 | 4 22 |5
P|.001 |.00 |.00 |.000 .00 |.O1 (.00 |.00 |.00 |.000 |.00 |.009 |.00 |.000 |.00 |.050
0 0 0 0 2 2 1 0 0 0
3
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Figl. ALT, alanine aminotransferase; AST, aspartate aminotransferase ;ALB ,albumin ;ALP ,alkaline
phosphatase ;CREAT , creatinine ; CHOLE, cholesterol ;LDH, lactate dehydrogenase ; G1, group
I(methomyl + royal jelly) ; G2, group Il ( chlorpyrifos + green tea); C, control

**: Statistically significant at p < 0.001 ; F, factor
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Fig 2. Level of SOD activity in the liver and kidney homogenate of different animal groups.

Reduced Glutathione (GSH) content in liver
& kidney homogenate:As shown figure (3),
the GSH content was significantly increased
(P<0.001) in the liver &kidney homogenate of
methomyl rats as compared with normal
control animals group. On the other hand, GSH
content was increased significantly (P<0.001)
in liver &kidney homogenate of green tea
group of animals as compared to that of
chloropyrifos  group of animals. Moreover,
normal rats that maintained on orally
administration of green tea for 8 constitutive
days exhibited a significant increase (P<0.001)
in GSH content when compared to that of

normal control group. Level of lipid
peroxidation in liver homogenate:Figure (4)
illustrate the level of malodialdehyde (MDA) as
the end product of lipid peroxidation in liver &
kidney homogenate. Results showed a
significant decrease in lipid peroxidation level
(P<0.01) in the liver homogenate of
chloropyrifos rats as compared with normal
control animals group. On the other hand,
MDA was decreased significantly (P<0.01) in
liver &kidney homogenate of green tea group
of animals as compared to that of chloropyrifos
group of animals. Moreover, normal rats that
maintained.
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Fig 3. GSH content in the liver &kidney homogenate of different animal groups.
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Fig 4: MDA concentration as the end product of lipid peroxidation in the liver and kidney homogenate

of different animal groups.

On orally administration of green tea for 8
constitutive days exhibited a significant
decrease (P<0.01) in lipid peroxidation level
when compared to that of normal control
groupldentification of PUMA and TNF-a.

DNA extracted from kidney of different animal
groups and after agarose gel electrophoresis
of DNA extracted. Results showed all groups
have a good extracted DNA there is no
difference observed between protective group,
normal control group and pesticide groups.
PUMA and TNF- progresses through
identifiable phases, which are differentially
sensitive to treatments intervention. Therefore;
we treated mice with the Methomyl,
Chloropyrifos_according to standard protocol
and used the Green tea and Royal Jelly as a
protective against the pesticide effects. To
explore the functional relevance of the
polymorphisms in PUMA and TNF- functional
gene, we used the Restriction enzymes

method to determine PUMA and TNF-
expression different in genomic DNA treated
mice for the genotype-phenotype correlation
analysis between different protective treated of
the two polymorphisms. In this analysis, the
genotype was associated with the kind of
treatment, the protective agent and the
expression level with Hpall digested (restriction
enzyme that cuts DNA at this recognition site:
C”"CGG), Fig. 5). To determine the potentially
differential regulation of the PUMA activity, we
further performed the digestion to verify
whether these polymorphisms may change the
activity of PUMA and TNF. We found there is
no changing in the TNF- gene on the different
levels of treatments and PUMA gene had a
stronger change with the Hpall digestion,
indicating a potentially different activity affinity
of PUMA protein structure polymorphism (Fig.
6). These results might only suggest a
potentially functional correlation between the
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protective agents (Royal jelly and Green tea)
and PUMA expression and might not indicate
the exact changes of PUMA nucleotide
sequences. Therefore, further functional
studies for the nucleotide sequences are
needed to elucidate how and what extent the
polymorphisms in PUMA may affect PUMA
expression.

PUMA is activated by transcription factors in
response to stress, leading to apoptosis
induction and tumor suppression. DNA
damage or activated oncogenes induces
PUMA through p53 to promote apoptosis.

Inflammatory cytokines induces PUMA through
TNF-a to promote apoptosis. DNA damage,
inflammatory cytokines and perhaps yet-to-be
identified mediators and transcription factors
(TF) might provoke PUMA-dependent
apoptosis during inflammation, here we study
the correlation between the polymorphism in
TNF, PUMA genes and the protective role of
Royal jelly and Green tea in mice treated with
pesticides and relation with physiological
enzymes related to mitochondria. Alanine
transaminase,

Lung Tissue

6

7 8 9 40 332 32

Fig5. Agarose gel electrophoresis of digestion of PUMA gene with Hpall

(1) Negative control, (2) Methomyl treated Lung tissue, (3) Chlorpyrifos treated Lung tissue, (4)
Methomyl treated lung tissue , (5) Methomyl treated lung tissue + Green Tea, (6) Chlorpyrifos treated
Lung , (7) Chlorpyrifos treated Lung + Green Tea , (8) Chlorpyrifos treated Lung , (9) Chlorpyrifos
treated Lung + Royal jelly, (11) Methomyl treated lung tissue , (12) Methomyl treated lung tissue +

Royal jelly.

Liver Tissue

Fig 6. Agarose gel electrophoresis of digestion of PUMA gene with Hpall:-
(1) Negative control, (2,3) Methomyl treated Liver tissue, (4,5) Chlorpyrifos treated Lung tissue, (6)
Methomyl treated liver tissue + Green Tea, (7) Chlorpyrifos treated liver+ Royal jelly.
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(ALT) and aspartate transaminase are
enzymes that help in metabolism of protein.
When the liver is damaged, ALT is increased in
liver and released in the bloodstream. An
increase in AST levels may indicate liver
damage or disease. Aspartate transaminase is
the mitochondrial enzyme, predominantly
found in the liver, skeletal muscles and
kidneys. Alanine transaminase is a cytosolic
enzyme, which is more specific for the liver
than aspartate transaminase (Paliwal, et al
2009). In our study there was a highly
significant difference in the parameters of
biochemical analysis among 2 groups < 0.001
in all parameters except LDH <0.05, and
ahighly statistical significance in parameters of
oxidative stress (SOD, MDA, GSH) among all
groups except MDA<0.05. The toxic effect of
organophosphorus insecticides is to conjugate
with the natural complement of enzyme in the
body, thereby inactivating them.
Organophosphorus pesticides
(Monocroptophos, methyl parathion), caused
significant in liver enzyme (aminotransferases,
acid phosphatases. and alkaline
phosphatases). However, phosphate enzymes
act by hydrolyzing  phosphomonoester
including 3, and 5, phosphoproteins and these
may also be involved in the transfer of
phosphate, phosphatases are involved in many
different processes that require mobilization of
phosphate ion or dephosphorylation as part of
anabolic, catabolic or transfer processes
(Hanafy, et al 1991). Transaminases are the
metabolic enzymes which collect the amino
groups from many different amino acids in the
form of only one C-glutamate. The glutamate
channels amino groups either into biosynthetic
pathways or into a final sequence of reactions
by which nitrogenous waste products are
formed and then excreted (Leninger, et al
1993). In the present study, the increased level
of phosphatases and aminotransferases in
blood may be indicate to metabolic activity ,
perhaps to meet the stress induced by
prolonged exposure to the pesticides . The
non-definite  pattern of serum bilirubin
concentration observed in the first five days of
administration, may be attributed to various
attempts by the tissue to adapt to the effect of
the treatments, which was eventually achieved
by the tenth day of administration.
Consequently, the hypobilirubinemia is an
indication of impairment of the tissue’s
functional capacity as extensive liver damage
may lead to decrease serum levels of bilirubin.
Liver is the exclusive site of synthesis of
albumin. It may also be adduced to increased
rate of hepatic synthesis of albumin without a
proportionate increase in the rate of its

catabolism. Consequently, the amino acid pool
will no longer be maintained within normal
limits. The hyperalbuminemia may adversely
affect the transportation of a wide variety of
ligands to the organs and tissues for their
utilization or excretion. The observed
hyperalbimnemia throughout the royal jelly and
green tea may be an indication that the
increase in albumin synthesis is dependent
only upon initial administration and not the
duration. The functional capacity of the kidney
can be measured by the dye excretion tests,
clearance test, concentration and dilution tests
and method for examination of blood
concentrations of excretory and electrolyte
constituents. Furthermore, renal function tests
are required either to demonstrate the
presence or absence of active lesion in the
kidney, or to assess the normal functioning
capacity of different parts of the functioning
unit, nephron. Inorganic electrolytes occur in
large quantities in both extracellular and
intracellular fluids. Due to their ability to
dissociate readily into their constituent ions or
radicals, they comprise the single most
important factor in the transfer and movement
of water and electrolytes between three
divisions of the extracellular and intracellular
compartment. However, the no significant
difference from the control value by the end of
royal jelly and green tea administration may be
that the system has successfully combated the
adverse effect of pesticides. Urea is the major
nitrogen-containing metabolic  product of
protein catabolism. The significant reduction in
serum urea concentration throughout the
experimental period may be attributed to
impairment of the urea cycle leading to
reduced production of the metabolic product.
The significant reduction in creatinine, another
product of protein metabolism from the start of
administration to half the control value by the
end of administration may be an indication of
compromise of the renal function. Royal jelly
might have adversely interfered with the
metabolism of creatinine leading to its
observed reduction, an indication of partial loss
of its functional capacity of tubular excretion.
The various alterations in the functional indices
of the tissues and their values which do not
compare favorably with their control values are
clear manifestation of adverse effects of the
functional parameters evaluated following the
daily administration of the aphrodisiac. This
study suggests that Royal jelly and green tea
administration has good effect on the basic
functions of the liver and kidney investigated.

These enzyme changes are indicative of the
cellular toxicity and tissue damage induced by
these pesticides in the rat probably by altering
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the specific molecular pathways. This is
concomitant with results obtained. In this
study, we found that there is polymorphism in
digestion of TNF and PUMA genes.

The results of restriction enzymes for TNF-a
showed there are no different between
negative control with and both of two protective
agents in the results of restricted bands. But
the results from PUMA showed a strong
deferent between the treatments with royal jelly
and green tea combined with pesticides, so the
first  explanation was the epigenetic
modifications include DNA methylation, histone
modifications, and microRNAs (Chuang and
Jones, 2007). DNA methylation is a covalent
modification, involved in reg-ulating many
cellular  processes including chromatin
structure and remodeling, X-chromosome
inactivation, genomic imprinting, chromosome
stability, and gene transcription (Grewal and
Moazed, 2003; Reik et al., 2001). Post-
translational modifications of histone tails have
been shown to be important in altering
chromatin  structure and therefore DNA
accessibility (Kouzarides, 2007). The functional
effects of such modifications depend on the
specific amino acid that is modified and on the
specific covalently attached group: e.g.
acetylation results in the loosening of
chromatin and lends itself to replication and
transcription, whereas methylated histones
tight DNA and restrict access to various
enzymes. Histones modifications can regulate
gene expression, chromatin remodeling, cell
survival and cell death (Kouzarides, 2007).
microRNAs (miRNA) are single-stranded RNAs
of about 21-23 nucleotides in length that are
transcribed from DNA but not trans-lated into
proteins (non-coding RNAS). Their functional
role is gene expression regulation mediated by
a control of messenger RNA (mRNA) stability
or translation. Exposure to pesticides may lead
to epigenome modifications. Experimental,
clinical, and epidemiological studies of
epigenetic changes caused by pesticides
exposure have increased our understanding of
the mechanisms of action by which they can
modify gene expression. But could be proof
this difference related to the epigenetics
because we did nt apply the bisulfide treatment
for the isolated genomic DNA.

One possible reason for the differences in the
magnitude of changes could be that, as
mentioned above, our results did not
attributable to the epigenetics, the possible
explanation the repair system. The royal jelly
and green tea enhance the repair system
enzymes to remedy the mutation that
originated in DNA after exposure to pesticides.

Lack of PUMA induction leads to chemo or
radio resistance, while elevated PUMA
expression induces pro-found chemo or radio-
sensitization of cancer cells (Nakano et al
2005). PUMA PUMA is activated by
transcription factors in response to stress,
leading to apoptosis induction and tumor
suppression. DNA damage or activated
oncogenes induces PUMA through p53 to
promote apoptosis. Inflammatory cytokines
induces PUMA through TNF-a to promote
apoptosis. DNA damage, inflammatory
cytokines and perhaps yet-to-be identified
mediators and transcription factors (TF) might
provoke PUMA-dependent apoptosis during
inflammation.

REFERENCES

Auon M, Mahmood F, Khan A , Hussain R.
Testicular and genotoxic effectsinduced
by subchronic oral administration of
chlorpyrifos in Japanese quail ( Coturnix
japonica ). Pak J. Agric. Sci.2014;
51:1005-1010.

Balkwill F, TNF-a in promotion and
progression of cancer. Cancer Metastasis
Rev. 2006; 25: 409-416.

Butterfi eld D, Castegna A, Pocernich C, Drake
J, Scapagnini G, Calabrese V. Nutritional
approaches to combat oxidative stress in
Alzheimer's disease. J Nutr Biochem.
2002; 13: 444,

Cadenas .E and L. Packer. Handbook of
Antioxidants. Dekker.New York. NY.USA.
2 edition, 2002.

Chan Q W T, Melathopoulos A P, Pernal S F,
and Foster L J. The innate immune and
systemic response in honey bees to a
bacterial pathogen, Paenibacillus larvae.
BMC Genomics. 2009 ; 10. article no.
387.

Danial, N.N., and Korsmeyer, S.J. (2004). Cell
death: critical control points. Cell 116,
205-219.

Eskenazi B, Marks A R, Bradman A, Harley K,
Barr D B, Johnson C. Organophosphate
pesticide exposure and
neurodevelopment in young Mexican-
American  children. Environ  Health
Perspect .2007; 11:5792 -5798.

Farre M, Fernandez J, Paez M, Granada L,
Barba L, Gutierrez HM, Pulgarin C,
Barcelo D. Analysis and toxicity of
methomyl and ametryn after
biodegradation. Anal Bioanal Chem 2002;
373:704-7009.

Garca de Llasera, M P, Bernal-Gonzalez M.
Presence of carbamate pesticides in
environmental waters from the northwest
of Mexico: determination by liquid

Special volume for the first International Conference of Genetic Engineering and Biotechnology,

Sharm el Shiekh, Egypt. 26-29 April, 2016.



Research Journal of Applied Biotechnology (RJAB)

chromatography.Wat. Res. 2001; 35:1933
—1943.

Guo H , Saiga A, Sato M et al. Royal jelly
supplementation  improves lipoprotein
metabolism in humans. J Nutritional
Science and Vitaminology. 2007; 53: 4,
345— 348.

Guo H, Ekusa A, Iwai K, Yonekura M,
Takahata Y, Morimatsu F. Royal jelly
peptides inhibit lipid peroxidation in vitro
and in vivo. J Nutr Sci Vitaminol (Tokyo)
2008; 54: 191-5.

Han J, Flemington C, Houghton A B, Gu Z
, Zambetti G P, Lutz R J, Zhu L, and
Chittenden T. (2001) Proc. Natl. Acad.
Sci. U. S. A. 98, 11318-11323.

Hancock D B , Martin E R , Mayhew G M ,
Stajich J M , Jewett R , Stacy M A, Scott
B L, Vance J M, Scott W K .Pesticide
exposure and risk of Parkinson's disease:
a family based case control study. BMC
Neuro.2008 ; 8:2377 -2378 .

Hayden K, Norton M, Darcey D, Ostbye T,
Zandi P, Breitner J, Welsh -Bohmer K.
Cache County Study, I. Occupational
exposure to pesticides increases the risk
of incident AD: the Cache County study.
Neurol .2010; 74: 1524 -1530.

Hengartner MO . Programmed cell death in
the nematode C. elegans. Recent Prog
Horm Res.1999; 54: 213- 22.

Jiang F, Dusting GJ. Natural phenolic
compounds as cardiovascular
therapeutics: Potential role of their anti-infl
ammatory effects. Curr Vasc Pharmacol
2003; 1: 135-156.

Kanbur M, Eraslan G, Beyaz L et al., The
effects of royal jelly on liver damage
induced by paracetamol in mice.
Experimental and Toxicologic
Pathology.2009; 61: 123— 132.

Kodai T, Umebayashi K, Nakatani T,
Ishiyama K, Noda N. Compositions of
royal jelly Il. Organic acid glycosides and
sterols of the royal jelly of honeybees
(Apis mellifera). Chem. Pharm. Bull. 2007,
55: 1528-1531.

Kohno K., Okamoto I., Sano O. et al., Royal
jelly  inhibits  the  production  of
proinflammatory cytokines by activated
macrophages. Bioscience, Biotechnology
and Biochemistry. 2004; 68( 1):138-145.

Krieger R. Handbook of pesticide toxicology:
vol. 2. classes of pesticides. New York:
Academic Press. 2001; 1087-106.

Kroemer, G., Galluzzi, L., and Brenner, C.
(2007). Mitochondrial membrane
permeabilization in cell death. Physiol Rev
87, 99-163.

Madhusudan S, Foster M, Muthuramalingam
S R, Braybrooke J P, Wilner S, Kaur K,
Han C, Hoare S, Balkwill F, Talbot D C,
et al. A phase Il study of Etanercept
(Enbrel), a tumor necrosis factor inhibitor
in patients with metastatic breast cancer.
Clin. Cancer Res. 2004; 10: 6528—-6534.

Malato S , Blanco J , Vidal A, Alarc’on D,
Maldonado M I, aceres J C, Gernjak W.
Applied studies in solar photocatalytic
detoxification:an overview,Sol. Energy .
2003;75(4): 329-336.

Nakajima Y, Tsuruma K, Shimazawa M,
Mishima S, and Hara H. Comparison of
bee products based on assays of
antioxidant capacities.BMC
Complementary and Alternative Medicine.
2009; 9: article no 4.

Nakano, K and Vousden K H. PUMA a Novel
Proapoptotic Gene, Is Induced by
p53.Mol. Cell .2001;7:683—694.

Oka H, Emori Y, Kobayashi N, Hayashi Y, and
Nomoto K. Suppression of allergic
reactions by royal jelly in association with
the restoration of macrophage function
and the improvement of Thl/Th2 cell
responses. International
Immunopharmacology. 2001; 1: 521-532.

Sakakibara. H., Honda. Y., Nakagawa .S.,
Ashida. H., and K Kanazawa.
Simultaneous  determination  of  all
polyphenols in vegetables, fruits, and
teas. Journal of Agricultural and Food
Chemistry. 2003; 51no 3: 571-581.

Silici S , Ekmekcioglu O , Kanbur M , and
Deniz K . The protective effect of royal
jelly against cisplatin-induced renal
oxidative stress in rats. World Journal of
Urology. 2010; 29( 1):127-132.

Simsek N, Karadeniz A, Bayraktaroglu AG.
Effects of Lcarnitine, royal jelly and
pomegranate seed on peripheral blood
cells in rats. Kafk as Univ Vet Fak Derg.
2009; 15: 63-9.

Slotkin T A . Developmental neurotoxicity of
organophos-phates: a case study of
chlorpyrifos. In: Toxicity of organ o-
phosphate and carbamate pesticides.
Elsevier Academic Press. 2005; 293-314.

Spannhoff A, Kim YK, Raynal NJ-M, Gharibyan
V, Su M-B, Zhou YY, et al. Histone
deacetylase inhibitor activity in royal jelly
might facilitate caste switching in bees.
EMBO Rep. 2011;12:238-43.

Strathmann TJ, Stone A T. Reduction of the
carbamate pesticidesoxamyl and
methomyl by dissolved Fe(ll) and Cu(l).
Environ. Sci.Technol. 2001; 35(12): 2461—
2469.

Special volume for the first International Conference of Genetic Engineering and Biotechnology,

Sharm el Shiekh, Egypt. 26-29 April, 2016.



Research Journal of Applied Biotechnology (RJAB)

Takaki-Doi S, Hashimoto K, Yamamura M, and
Kamei C. Antihypertensive activities of
royal jelly protein hydrolysate and its
fractions in spontaneously hypertensive
rats. Acta Medica Okayama. 2009; 63( 1)
: 57-64.

Taylor, R.C., Cullen, S.P., and Martin, S.J.
(2008). Apoptosis: controlled demolition at
the cellular level. Nat Rev Mol Cell Biol 9,
231-241.

Testai E, Buratti F M , di Consiglio E.
Chlorpyrifos. In:  Krieger, R. (Ed.).
Hayes’Handbook of Pesticide Toxicology,
third ed.. Elsevier. 2010;1505-1527.

Thompson C M, Richardson R J.
Anticholinesterase insecticides. Wiley
OnlineLibrary. 2004; 89-127.

Tomlin CD S. The Pesticide Manual, A World
Compendium, 14th ed.; British Crop

Protection Council: Alton, Hampshire, UK,
2006; p 186-187.

Wajant H, Pfizenmaier K & Scheurich P.
Tumor necrosis factor signaling. Cell
Death Differ.2003; 10: 45-65.

Yang G P, Zhao Y H, Lu X L, Gao X C.
Application of dispersive liquid-liquid
microextraction combined with high-
performance liquid chromatography for
the determination of methomyl in natural
waters. Colloids.Surf. 2005;264: 179 -
186.

Yu J and Zhang L. No PUMA, no death:
Implications for p53-dependent apoptosis.
Cancer Cell. 2003; 4: 248—-249.

YuJ, Zhang L, Hwang P M, Kinzler KW ,
Vogelstein B. PUMA Induces the Rapid
Apoptosis of Colorectal Cancer Cells .
Mol. Cell. 2001; 7 673-682

10

Special volume for the first International Conference of Genetic Engineering and Biotechnology,

Sharm el Shiekh, Egypt. 26-29 April, 2016.



