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Abstract

The current study focused on finding the relationship between some types
of Gram-negative gut microbiota and some bone health parameters such as
osteoporosis, osteopenia and bone cancer.. In addition measuring the levels of
potassium, calcium and vitamin D3. As well as, studying the relationship
between Helicobacter pylori (H. pylori) and bone health and the relation
between this bacterium and the level of vitamin D3. Furthermore, the diagnosis
methods used in the current study includes:Vitek 2 system,/6S rRNA and
Metagenomic .

On the other hand, the current study includes testing the ability of bee
venom, camel milk and royal jelly to inhibit some bacterial isolated from
patients. In addition to that, the studying the ability of these materials to inhibit
the bone cancer cell line and it's effect on human lymphocytes as normal cells.

A total of (140) samples were collected, comprising (20) stool samples and
(20) blood samples from osteoporosis patients, (20) stool samples and (20)
blood samples from osteopenia patients, (20) stool samples and (20) blood
samples from healthy individuals, in addition to (10) stool samples and (10)
blood samples from bone cancer patients. Furthermore, (8) stool samples,
comprising (2) samples each from osteoporosis, osteopenia, bone cancer patients
and healthy individuals were used for metagenomic analysis.

The curren study reveals that the majority of osteoporosis and osteopenia
cases are prevalent in individuals over 50 years old, females being more
susceptible to these conditions. Additionaly, potassium and calcium levels were
normal in more than of 85% of patients. The vast majority of patients suffer
from a deficiency or insufficiency in the level of vitamin D3. Furthermore, 15
(75%) of osteoporosis patients infected with H. pylori , moreover, majority of
patients and control who infected with H. pylori had vitamin D3 less than
(29)ng/ml. All isolated bacterial were identified by /6S rRNA gene and vitek 2
system which included: Escherichia coli(E. coli) , Escherichia fergusonii(E.
fergusonii) in all patients and control samples, Proteus mirabilis and
Enterobacter hormaechei in osteoporosis and control, Morganella morganii in
osteopenia and bone cancer samples, Salmonella bongorii and Enterobacter
carcenogenus in osteopenia sample only, Cromobacter sakazakii, Klebsiella

pneumoniae, Shigella flexneri, Klebsiella oxytoca and Klebsiella grimantii in
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osteoporosis and osteopenia patients samples without control, Shigella sonnei in
all patients sample without control, while Escherichia marmotae in control
samples only.Furthermore, (15) strains of different bacterial species were
recorded in National Center for Biotechnology Information(NCBI) under the
following names: Shigella flexneri (RaAm) Enterobacter cancerogenus
(RaAml),Klebsiella pneumoniae (RaAm?2 ), Morganella morganii (RaAm3),
Escherichia fergusonii (RaAm4), Klebsiella pneumoniae (RaAmS5), Shigella
sonnei(RaAm6), Escherichia fergusonii(RaAm7), Shigella sonnei (RaAmS ),
Escherichia marmotae( RaAm9), Morganella morganii (RaAml2 ),
Enterobacter hormaechei (RaAml3), Escherichia coli (RaAml3), Klebsiella
oxytoca (RaAm14) and Klebsialla grimontii (RaAm15). In addition, 6(8.8%) of
1solates bacterial non-lactose ferment were diagnosed as E. coli.

Metagenomic analysis revealed that the bacterial species are present in
osteoporosis and most osteopenia while not in control samples, these includes:
Bacteroides caccae,Bacteroides clarus, Bacteroides stercoris,Bacteroides
thetaiotaomicron, Barnesiella intestinihominis, Butyricimonas paravirosa,
Coprobacter fastidiosus, Prevotella corporis, Dialister invisus, Dialister
propionicifaciens, Fusobacterium gonidiaformans, Sneathia sanguinegens,
Sutterella wadsworthensis, Desulfovibrio piger, Enterobacter asburiae,
Enterobacter aerogenes, Enterobacter hormaechei, Klebsiella pneumoniae,
Klebsiella variicola, Morganella morganii, Raoultella ornithinolytica,
Raoultella planticola, Haemophilus pittmaniae, Akkermansia muciniphila. Also
the bacterial species that appeared in bone cancer samples but not in control
includes: Bacteroides stercoris, Bacteroides thetaiotaomicron, Butyricimonas
paravirosa, Prevotella corporis, Morganella morganii, Desulfovibrio piger and
Akkermansia muciniphila. On the other hand, bee venom had capacity to inhibit
bacterial growth at concentration(5000)pg/ ml in addition to it's ability to
inhibit(89.14%) of bone cancer cell line at concentration(80)ug/ml. While
camel milk and royal jelly did not show any ability to inhibit bacterial growth up
to a concentration of (500000)ug/ml but they had the ability to inhibit (79.50%)
and(82.61%) of the bone cancer cell line respectively at a concentration (800)
and(80)ug/ml without effect of all three substances on human lymphocytes used
as a normal cells.In addition , two types of bacteria were isolated and identified

from raw camel milk, namely: E.coli and Enterobacter ludwigii.
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