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INTRODUCTION

ABSTRACT

A Cross-Sectional study that includes an assessment of the relation of the
physiological and immunological factors among postmenopausal women with
osteoporosis and heart diseases who attended Samarra General Hospital in ~ Salah
AL-Din Governorate The study started from January 2022 to November 2022 on a
study population whose ages ranged from 45-70 years, their total number is 100
women, 25 of whom are healthy women who are considered as a control group, and
75 of them are represented by groups of patients that were distributed into three main
groups: 25 women with Heart disease only include myocardial infarction and 25
women with osteoporosis only and 25 women with Heart disease and osteoporosis
blood samples were collected from patients and healthy subjects and then serum
separated for testing. The present study was designed to obtain more clarification of
some Immunological changes in women patients with osteoporosis and heart
diseases. and find out the role of some Immunological parameters of pro-
inflammatory cytokines like Interleukin — 6 IL-6, Interleukin- 8 1L-8 and C-reactive
protein CRP in the serum of women patients with osteoporosis and heart diseases
the result of Immunological parameters include: Interleukin-6, Interleukin IL-8
showed had no significant differences (P>0.05) in a group of osteoporosis in
comparison with the control group and showed significantly increased (P<0.05) in
groups of Heart disease, and osteoporosis with heart disease in comparison with
control group. but (CRP) showed a significant increase (P<0.05) in groups of
osteoporosis, Heart disease, and osteoporosis with heart disease in comparison with
the control group.

To investigate the physiological relationship between Immunological
parameters, interleukin 6 and interleukin 8 and high sensitivity C-reactive protein
in patients of Osteoporosis and Heart diseases in Samarra city.

Serum interleukin-6 and Interleukin IL-8 showed no significant differences
(P>0.05) in the group of osteoporosis in comparison with the control group and
showed significantly increased (P<0.05) in groups of Heart disease, and
osteoporosis with heart disease in comparison with the control group , . but (CRP)
showed a significant increase (P<0.05) in groups of osteoporosis, Heart disease, and
osteoporosis with heart disease in comparison with the control group.

Osteoporosis (OP) and cardiovascular diseases are common diseases encountered
globally, especially with advancing age. Osteoporosis occurs when there is a loss of bone
mineral density leading to increased predisposition to fragility fracture.
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The conventional perception of
osteoporosis is pure as metabolic bone
disease, however, there are mounting reports
from a recent study that osteoporosis could be
seen as a risk factor for cardiovascular disease
just like another traditional factor such as
hypertension, dyslipidaemia and diabetes
(Yang and Huang , 2023). Parathyroid
hormone has many effects, on bone, but
higher levels of PTH catabolic effects prevail
and impact cortical bones in particular
(Goltzman, 2018). Although high levels of
PTH have been related to a higher risk of
fractures, prospective observational studies
have found links between PTH levels and
cortical bone degradation (Kuzma et al .,
2921). Estrogens can be used to prevent
common postmenopausal conditions such as
osteoporosis and ischemic heart disease and
have been shown to decrease the rate of
osteoporosis and colorectal cancer, (Philipp et
al ., 2023).

MATERIALS AND METHODS

A cross-sectional study was done
in Samarra General Hospital on patients from
Samarra, in Salah-Aladdin governorate. The
study started from January to November 2022
on the study population age ranged from (45
to 70) years old. The total subjects were 100
female individuals 25 individuals in the
control group and 75 individuals in the patient
groups, (Abdullah et al.,2019) who
volunteered to take part in the research and
were recruited and separated into four main
groups as follows:
Group 1: Twenty-five subjects, apparently
normal and healthy as control.
Group 2: Twenty-five Patients with Heart
disease and osteoporosis.
Group 3: Twenty-five patients with Heart
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from each subject (patients and control) and
transferred into sterilized test tubes and
allowed for 30 minutes to clot at room
temperature. The sample was centrifuged for
15 minutes at 3000 rotations per minute and
the serum was immediately separated and
stored at ( - 20 ° C) till used for Calcitonin
Estrogen and Parathyroid. (Abdulbagi et
al.,2018).

Determination of Calcitonin (CT) in
Serum:

Calcitonin concentration in the serum
of osteoporosis with heart disease patients
was estimated depending on the kit procedure
is an Enzyme-Linked Immunosorbent Assay
(ELISA) from Bioassay Technology, China.
Determination of Estrogen (Ez) in Serum:

Estrogen concentration in the serum
of osteoporosis with heart disease patients
was estimated depending on the kit procedure
is an Enzyme-Linked Immunosorbent Assay
(ELISA) from Bioassay Technology, China.
(Al-Tekreeti et al.,2017).

Determination of Parathyroid (PTH) in
Serum:

Parathyroid concentration in the
serum of osteoporosis with heart disease
patients was estimated depending on the kit
procedure IS an Enzyme-Linked
Immunosorbent  Assay (ELISA) from
Bioassay Technology, China.

Statistical Analysis:

All data were presented as a mean *
standard deviation by ANOVA test and to
compare the mean of different variables used
Duncan multiple range test. The significant
level is P value <0.05. (M.T. et al.,2019).

RESULTS AND DISCUSSION
1- Levels of Calcitonin (CT) in Patients and
Control Groups:

disease (MI) only.
Group 4: Twenty-five
osteoporosis only
Serum Samples Treatment: Approximately
5 ml of fasting human blood was collected

The results in Table (1), showed a
significant decrease (P<0.05) in  groups of
osteoporosis, Heart disease, and osteoporosis with
heart disease in comparison with control group.

patients  with
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Table 1: Calcitonin (ng/ml) in control and Patient groups.

Groups No. of Individuals | Calcitonin (ng/ml)
Control 25 50.20+7.20 a
Osteoporosis 25 19.30+2.40 d
Heart disease 25 38.50+5.10 b
Osteoporosis with Heart disease 25 24.50+3.60 C

In the present study, Serum levels
of Calcitonin (CT) were significantly
decreased (P<0.05) in postmenopausal
osteoporosis women when compared with the
control group. (Hussain et al.,2018).

These  results  agreed  with
(Shamsulddin, 2020; Al-Samarrai, 2022) and
the present study agrees with a previous study
which found a significant reduction in serum
calcitonin  in  women  patients  with
osteopoprosis and or coronary heart diseases
complicated by chronic heart failure,
(Marushchak, and Krynytska, 2019).

Thyroidal C cells release a calcium-
lowering factor, which has an influence on
bone remodeling. CT has been proven to work
via interacting with the CT receptor (CTR).
CT links to osteoclasts, which have the
highest CTR density and inhibits their action
in bone. PTH, which triggers bone resorption
by changing gene expression in osteoblasts,
was thought to be its functional equivalent
(Davey and Findlay, 2013; Gosink ., 2015).
Calcitonin  hormone helps to maintain
calcium homeostasis by inhibiting osteoclast-
mediated bone resorption and increasing
calcium outflow via high-affinity calcitonin
receptors in the kidney (Davey and Findlay,
2013).

Calcitonin has been shown in
several publications to enhance bone mineral
density (BMD) and the higher rate of
vertebral fractures in osteoporosis patients.
(Mahmood Z. F. et al.,2023). Although low
BMD has been linked to an increased risk of
fracture in several studies, improvements in
BMD alone cannot explain the anti-fracture
effectiveness of antiresorptive medications
like calcitonin. By slowing bone turnover and

maintaining the integrity of the trabecular
architecture, therapies that moderately
improve BMD might minimize fracture risk
in osteoporotic patients, preserving bone
strength and quality. CT has been shown to
help patients with pain from a variety of
causes, including osteoporosis-related acute
vertebral fractures, Paget's disease, bone
cancer, and other musculoskeletal diseases.
(Keller etal ., 2014) .

While calcium levels in the
circulation rise, osteoclasts destroy bone
tissue, therefore CT lowers calcium levels in
the blood by preventing bone degeneration
and hormone imbalance. It also lowers the
amount of calcium reabsorption by the
kidneys, lowering calcium levels, (Hussein et
al.,2019).Calcium levels in the blood directly
control the release of this hormone. When the
rates start to climb, the body responds by
producing more CT. Low levels of CT may be
attributable to reduced serum calcium in post-
menopausal women, as well as elevated levels
of P.T.H., which is the inverse of calcitonin
levels. (Al-Samarrai , 2022) .

Previous studies suggested that
patients with osteoporosis have a higher risk of
CHD than those without osteoporosis, (Li et al
., 2014 ). Patients who have osteoporosis and
have received treatment with Calcitonin have a
significantly lower risk for CHD than those
without treatment, (Farhat and Cauley, 2008;
Marushchak, and Krynytska, 2019).

2- Levels of Estrogen ( E2) hormone in Patients
and Control Groups:-

The results in Table (2), showed a
significant decrease (P<0.05) in  groups of
osteoporosis, Heart disease, and osteoporosis with
heart disease in comparison with control group.
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Table 2: Estrogen ( E2) ( ng/ml) in control and Patient groups.

Groups No. of Individuals Estrogen (ng/ml)
Control 25 19.50+1.60 a
Osteoporosis 25 18.40+1.40 b
Heart disease 25 16.30+0.80 c
Osteoporosis with Heart disease 25 14.20+0.40 d

These results agree with previous
work which found that the serum level of
Estradiol in young and middle-aged healthy
women was negatively correlated with age,
(Venkat et al ., 2009). Estrogen plays a role in
women before menopause by preventing the
activation of RAAS (the renin-angiotensin-
aldosterone system). (Nouri et al.,2015).If
menopause is associated with ovarian
estrogen loss, the pathogenesis of diastolic
dysfunction will occur, resulting in an
increase in angiotensin Il and NOS (nitric
oxidase synthase), and ROS (reactive oxygen
species) that contribute to hypertension
(Sabbatini and Kararigas, 2020).

Estrogen promotes the apoptosis of
osteoclasts and inhibits osteoclastogenesis via
several pathways. Estrogen not only
stimulates the production of OPG, but also
reduces the differentiation of osteoclasts by
suppressing IL-1 and TNF, therefore
inhibiting the release of M-CSF, RANKL,

A. etal.,2015). The osteoblastic activity fails
to catch up with increased osteoclastic
resorption, therefore resulting in greater bone
loss. RANK ligand (RANKL) appears to be
the critical uncoupling factor that enhances
osteoclastogenesis (Wang et al ., 2023).
During estrogen deficiency, both the
production of TNF and the sensitivity to IL-1
of stromal cells increase, stimulating stromal
cells to release IL-6, M-CSF, IL-11, GM-
CSF, and TGF. The cascade leads to the
secretion of RANKL from osteoblasts,
binding to RANK on osteoclasts, and
promoting osteoclast development. (Seddiq et
al.,2022).

On the other hand, osteoprotegerin
(OPG) is an antagonist against RANKL
secreted by osteoblast lineage cells, and it
contributes to the anti-resorptive actions of
estrogen (ofer etal ., 2019).
3. Levels of Parathyroid hormone (PTH) in
Patients and Control Groups:-

and IL-6. Estrogen promotes the apoptosis of
osteoclasts via the effect of TGF-f. Estrogen
deficiency leads to the uncoupling of bone
resorption and formation, which means an
increased osteoclastic resorption without a
corresponding osteoblastic activity (Nemat J.

The results in Table (3) showed a
significant increase (P<0.05) in groups of
osteoporosis, Heart disease, and osteoporosis with
heart disease in comparison with the control group.

Table 3: PTH (ng/ml) in control and Patient groups.

Groups No. of Individuals Parathyroid (ng/ml)
Control 25 5.70+0.90 d
Osteoporosis 25 15.10+3.70 ¢
Heart disease 25 18.13+4.20 b
Osteoporosis with Heart disease 25 23.14+6.50 a

The present study found that serum
levels of parathyroid hormone (PTH) were
significantly  increased  (P<0.05) in
postmenopausal osteoporosis and Heart
disease women when compared with the
control group, Table (3).

The present study agrees with
previous findings which found a highly
significant elevation in serum PTH in women
with osteoporosis (Hagstrom, 2006; Nawer et
al, 2022).
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Parathyroid ~ hormone  regulates
calcium homeostasis by operating on
numerous organ systems in order to preserve
normocalcemia. PTH also stimulates the
release of calcium from bone by distributing
calcium from a readily accessible pool in the
bones into the blood, whereas the revealed
levels of PTH result in increased bone
resorption (Lombardi et al.,2020).

Moreover, in previous studies,
although younger women have shown an
inverse relationship between PTH and
250HD, The concentration of 250HD
required for the achievement of optimum
peak bone mass is unknown, (Mendes et al .,
2019).

Parathyroid hormone has many
effects, on bone, but higher levels of PTH
catabolic effects prevail and impact cortical
bones in particular (Osagie-Clouard et
al,2017; Goltzman,2018).

Also, another previous study found
that Serum vitamin D level and parathyroid
hormone concentration had a negative
association (p<0.01, r= 0.26). (Lips et al.,
2006).

Furthermore, numerous studies have
linked excessive PTH levels to enhanced bone
loss and fracture risk and an association
between PTH and 25(OH)D levels was
already postulated as a negative impact of
high PTH levels on BMD ( Mendes et
al.,2019; Bover et al., 2020).

REFERENCES
Abdulbagi, N. J. and Dheeb, B. I. and Irshad,
R.(2018). Expression of

Biotransformation and Antioxidant
Genes in the Liver of Albino Mice
after Exposure to Aflatoxin B1 and
an Antioxidant Sourced from
Turmeric (Curcuma longa). Jordan

Journal of Biological Sciences,
11(2) 89 —93.

Abdullah, H.l., Hammadi, S.Y., Hussein,
AS., Dheeb, B.1.(2019).

Investigation of genetic diversity and
relationships among the clinical
candida species using random
amplified polymorphic DNA
(RAPD) analysis. Research Journal

919

of Biotechnology. 14(Special Issue
1), pp. 6-13.

Abed,S.M, Farhan ,M.G, Madhloom, N.K,
Dheeb,D.I. (2022). Magnetic Field
Exposure to Clinical Isolates
of Acinitobacter  baumanii.
Biomedical and Pharmacology
Journal .15(4).

Al-Samarrai , M.H.O (2022) Assessment of
Physiological and Immunological
Roles of Adipocytokines in Women
with Osteoarthritis and Osteoporosis
in Samarra City P.hd thesis
submitted to University of Tikrit ,
College of Science, 61-65 .

Al-Tekreeti, A. R., Al-Halbosiy, M. M. F.,
Dheeb, B. I., Hashim, A. J. and Al-
Zuhairi, A. F. H.(2018). Molecular
identification of clinical Candida
isolates by simple and randomly
amplified polymorphic DNA-PCR.
Arab Journal of Science and
Engineering,12(3):21-24.

Bover J, Arana C, Urena P; Torre ,A; Martin-

Malo , A; Fayos, L,etal.
( 2020) . Hyporesponsiveness or
resistance to the action of
parathyroid hormone in chronic
kidney disease . Nefrologia (English
Edition), 41:514-528.

Dahham, M.T., Omar, A.F., Dheeb B.I.
Synergistic effect of tea tree oil on
fungi causing vaginal thrush in
pregnant women(2019). Journal of
Biotechnology Research Center, 13
(2)35-44.

Davey, R. A. and Findlay, D. M. (2013).
Calcitonin: physiology or fantasy?
Journal of Bone and Mineral
Research, 28(5), 973-979.

Farhat GN, Cauley JA.(2008). The link
between osteoporosis and
cardiovascular disease. Clininical

Cases Miner Bone Metab ;5:19-34 .
Goltzman , D. (2018). Physiology of
parathyroid  hormone. Endocrinol
Metab Clinics North Amercan.
018;47:743-758.
Gosink, J. and AG, E. (2015). Parathyroid
hormone, calcitonin and vitamin D


https://biomedpharmajournal.org/vol15no4/magnetic-field-exposure-to-clinical-isolates-of-acinitobacter-baumanii/
https://biomedpharmajournal.org/vol15no4/magnetic-field-exposure-to-clinical-isolates-of-acinitobacter-baumanii/
https://biomedpharmajournal.org/vol15no4/magnetic-field-exposure-to-clinical-isolates-of-acinitobacter-baumanii/

920

testing in calcium and bone
metabolic  disorders.  Medlab
magazine, 2, 26-8.

Hagstrom, E., Lundgren, E., Rastad, J., &
Hellman, P. (2006). Metabolic
abnormalities in  patients with
normocalcemic hyperparathyroidism
detected at a population-based
screening. European Journal of
Endocrinology, 155(1), 33—-39.

Hashim S. S, Mahmood Z. F, Abdulateef S. F,
Dheeb B. 1.(2023). Evaluation
Cytotoxicity Effects of Centaurea
Cineraria Extracts Against some of
Cancer Cell Lines. Biomedical and
Pharmacology Journal, 16(1). 33-
34.

Hussain, A.F., Sulaiman, G.M., Dheeb, B.I. ,
Hashim, A.J., Histopathological
changes and  expression  of
transforming growth factor beta
(TGF-B3) in mice exposed to
gliotoxin.(2018). Journal of King
Saud University Science, 27, 193—
197.12.

Hussein, H.S., Dheeb B.l., Hamada,T.A..
Studying the candida resistance and
sensitivity for some antifungals
(2019). Journal of Biotechnology
Research Center, 13 (2)25-34.

Ibrahim, I. M., Iftikhar, M., Ali, I. M., Dheeb,
B. ., Abbas, Q. A., Ramizy, A., Eisa,
M. H. and Aljameel, A. I. (2017).
Antifungal activity of wide band gap
Thioglycolic acid capped ZnS:Mn
semiconductor nanoparticles against
some pathogenic fungi .Materials
Science and Engineering C, 73:665—
669.

Keller, J.; Catala-Lehnen, P.; Huebner, A. K.;
Jeschke, A.; Heckt, T. and Lueth, A.
et al. (2014). Calcitonin controls
bone formation by inhibiting the
release of sphingosine 1-phosphate
from osteoclasts. Nature
communications, 5(1), 1-13.

Kuzma, M., Jackuliak, P., Killinger, Z., &
Payer, J. (2021). Parathyroid
hormone-related changes of bone

Muhannad E. Majeed! et al.

structure. Physiological research, 70
(Suppl 1), S3.

Li S, Ou Y, Zhang H, Zhang Z, Zhou H, Liu
L, etal.(2014). Vitamin D status and
its  relationship  with  body
composition, bone mineral density
and fracture risk in urban central
South  Chinese  postmenopausal
women. Annunal Nutral
Metabiology ;64:13-9.

Lips P, Hosking D, Lippuner K, et al ( 2006)
.The prevalence of vitamin D
inadequacy amongst women with
osteoporosis:  an international
epidemiological investigation.
Journal International Medical ; 260:

245-54.
Lombardi, G., Ziemann, E., Banfi, G., &
Corbetta, S. (2020). Physical

activity-dependent regulation of
parathyroid hormone and calcium-
phosphorous metabolism.
International journal of molecular
sciences, 21(15), 5388.

Marushchak, M, and Krynytska, I. (2019 ).
Pharmacological  treatment  of
osteoporosis in  patients  with
coronary heart disease complicated
by chronic heart failure. Asian
Journal and Pharmacology Clinical
Research, Vol 12, Issue 1, 443-446

Mendes, M. M., Hart, K. H., Lanham-New, S.
A, & Botelho, P. B.
(2019). Association  between  25-
Hydroxyvitamin D, Parathyroid
Hormone, Vitamin D and Calcium
Intake, and Bone Density in Healthy
Adult Women: A Cross-Sectional
Analysis from the D-SOL Study.
Nutrients, 11(6), 1267.

Nawar, A. M., Elhendy, Y. A., Nabil, M.,
Sami, M. M., Salah, A. M., & Allam,
H. M. (2022). The Relationship
between Serum Osteopontin level
and Parameters of Chronic Kidney
Disease—Mineral Bone Disease in
Patients on Regular
Hemodialysis. The Egyptian Journal
of Hospital Medicine, 86(1), 499-
501.



Estimation of the Levels of IL-6, IL-8, and CRP in Women Patients of Osteoporosis

Nouri, M. A., Al-Halbosiy, M. M. F., Dheeb,
B. I. and Hashim, A. J. Cytotoxicity
and genotoxicity of gliotoxin on
human lymphocytes in vitro. (2015).
Journal of King Saud University
Science, 27, 193-197.

Ofer, L.; Dean, M.N.; Zaslansky, P.; Kult, S.;
Shwartz, Y.; Zaretsky, J.; Griess-
Fishheimer, S.; Monsonego-Ornan,
E.; Zelzer, E.; Shahar, R. A (2019)
.novel nonosteocytic  regulatory
mechanism of bone modeling. Plose
one Biology., 17 ( 12):22-24.

Osagie-Clouard, L.; Sanghani, A.; Coathup,
M.; Briggs, T.; Bostrom, M. and
Blunn, G. (2017). Parathyroid
hormone 1-34 and skeletal anabolic
action: The use of parathyroid
hormone in bone formation. Bone
and joint research, 6(1), pp.14-21

Philipp , Q., Katrina, W ., Alexander M. Q
( 2023) Management of Risks
Factors for  Older  Women:
Osteoporosis and Cardiovascular
Disease =~ (CVD).Handbook  of
Gynecology pp 1-16.

Rassin, N. K., Nemat J. A, Dheeb, B. 1.(2015).
Molecular Identification of
Aspergillus fumigatus Using ISSR
and RAPD Markers. Iragi Journal of
Science, 56 (4A), 2788-2797.

Sabbatini, A R and Kararigas , G ( 2020).
Estrogen-related mechanisms in sex

921

differences of hypertension and target
organ damage Biological Sexual
Differentiation. , 11: 31.

Salih, I.1., Seddiq, S.H., Hashim, S.S., Dheeb,
B.1.(2022). Application of Omics
and Proteomics in Fungi. AIP
Conference Proceedings.

Shamsulddin, H. H.(2020). Evaluation of

Biochemical  Parameters, Bone
Turnover and Reproductive
Hormones in  Postmenopausal

Women with osteoporosis.thesis.
University of Baghdad .College of
Science.2020.62-63.

Venkat K, Desai M, Arora MM, Singh P,

Khatkhatay M 1. (2009) Age related

changes in sex steroid levels

influence bone mineral density in
healthy Indian men. Osteoporos

International Journal.; 20: 955-962.

L.-T.; Chen, L.-R.; Chen, K.-H.

(2023).Hormone-Related and

Drug-Induced Osteoporosis: A

Cellular and Molecular Overview

International Journal of Molecular

Science . 24, 5814.

Yang, Y., and Huang, Y. (2023). Association
between bone mineral density and
cardiovascular disease in older
adults. Frontiers in Public
Health, 11(2):33-40.

Wang,


https://link.springer.com/referenceworkentry/10.1007/978-3-319-17002-2_47-2#auth-Philipp-Quaas
https://link.springer.com/referenceworkentry/10.1007/978-3-319-17002-2_47-2#auth-Katrina-Wade
https://link.springer.com/referenceworkentry/10.1007/978-3-319-17002-2_47-2#auth-Alexander_M_-Quaas
https://link.springer.com/referencework/10.1007/978-3-319-17002-2
https://link.springer.com/referencework/10.1007/978-3-319-17002-2
https://pubmed.ncbi.nlm.nih.gov/?term=Sabbatini%20AR%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kararigas%20G%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7268741/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7268741/

	0f9d2b01fae2776aaf0de9650978502d5ce00c02e1d09a08e40e00568061ee98.pdf
	0f9d2b01fae2776aaf0de9650978502d5ce00c02e1d09a08e40e00568061ee98.pdf

