Baghdad Science Journal

Volume 22 | Issue 7 Article 17

7-18-2025

Assessing the Influence of Radiotherapy on the Level of Zinc in
Cancer Patients Serum

Mugqdad A. Yousif
Department of Medical Physics, Faculty of Medical Sciences, Jabir ibn Hayyan Medical University, Najaf,
Irag, mugdad.alhilo@jmu.edu.iq

Talib A. Abdulwahid
Department of Physics, Faculty of Science, University of Kufa, Najaf, Iraq, taliba.jabir@uokufa.edu.iq

Follow this and additional works at: https://bsj.uobaghdad.edu.ig/home

How to Cite this Article

Yousif, Mugdad A. and Abdulwahid, Talib A. (2025) "Assessing the Influence of Radiotherapy on the Level
of Zinc in Cancer Patients Serum," Baghdad Science Journal: Vol. 22: Iss. 7, Article 17.

DOI: https://doi.org/10.21123/2411-7986.4997

This Article is brought to you for free and open access by Baghdad Science Journal. It has been accepted for
inclusion in Baghdad Science Journal by an authorized editor of Baghdad Science Journal.


https://bsj.uobaghdad.edu.iq/home
https://bsj.uobaghdad.edu.iq/home/vol22
https://bsj.uobaghdad.edu.iq/home/vol22/iss7
https://bsj.uobaghdad.edu.iq/home/vol22/iss7/17
https://bsj.uobaghdad.edu.iq/home?utm_source=bsj.uobaghdad.edu.iq%2Fhome%2Fvol22%2Fiss7%2F17&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.21123/2411-7986.4997

[=;

BAGHDAD SCIENCE JOURNAL 2025;22(7):2307-2312 Scan the QR to view

the full-text article on
the journal website

[=]

RESEARCH ARTICLE

Assessing the Influence of Radiotherapy on the
Level of Zinc in Cancer Patients Serum
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2 Department of Physics, Faculty of Science, University of Kufa, Najaf, Iraq

ABSTRACT

Cancer patients often undergo radiation therapy as part of their treatment plan, and certain levels of zinc are essential
for repairing DNA and maintaining our immune system. Therefore, this study aimed to determine the extent of the
effect of this type of treatment on the level of zinc in blood serum, as 106 samples were collected from both healthy
individuals and cancer patients to measure zinc levels in blood serum. Atomic absorption spectroscopy was used after
properly preparing the sample, and the results showed that the healthy group had an average zinc concentration of
(1.316 + 0.10) x103 parts per billion (ppb). In contrast, the group of patients not undergoing radiotherapy had a mean
zinc concentration of (1.357 + 0.081) x10° (ppb), while the P value did not show any statistical difference between
the group of untreated patients and healthy individuals. These results indicate that zinc levels in serum samples are not
affected by the presence of the disease. However, statistical analysis revealed a significant variation in zinc concentration
levels between patients and healthy groups during sessions from 1 to 10 days and from 31 to 40 days (P < 0.05). The
other groups did not yield any statistically significant differences (P > 0.05). There was also a statistically significant
difference in the mean zinc concentration in the patient group across the different radiotherapy sessions. The results
suggest that radiation therapy sessions may affect zinc levels in cancer patients.
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Introduction vital in amino acid synthesis, cell generation and

for healing wounds, as well as maintaining im-

Radiotherapy is a common treatment for different
types of cancer that are either localized or spread
to other parts of the body.' Radiotherapy works by
using high-energy radiation to destroy cancer cells
by damaging their DNA.? However, while it offers
therapeutic success, radiotherapy can mistakenly de-
stroy noncancerous tissues with an array of undesired
side effects.® One of the remarkable phenomena is
changes in serum zinc concentration during radio-
therapy for cancer patients.

Zinc is an essential trace element that plays a role
in various physiological processes such as those re-
lated to enzymatic function, modulation of immune
function, and cell growth and repair.® It is also

munity.® Despite zinc has been involved in the
pathogenesis and growth of diseases and particu-
larly of cancer. Further, zinc is involved in DNA
repair mechanisms and is necessary to maintain
genomic stability.” Thus, the variations in zinc lev-
els induced by radiotherapy may greatly impact
the general condition of cancer patients.® Several
studies have investigated the influence of radio-
therapy on serum zinc levels in patients with
cancer. %1°

This was first reported in 1998 when it was shown
that there is a significant drop in the levels of serum
zinc in patients who have cervical cancer and are
being treated with radiation therapy. Not only that
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but also it was correlated the dose of radiation given
with how much zinc came to be depleted. !

It was indicated in a study published in 2019 that
radiation therapy is associated with a depletion of
zinc levels in the serum of head and neck cancer
patients. Results showed that there is an inverse rela-
tionship between the severity of side effects resulting
from radiation therapy; mucositis, dermatitis, etc.,
and the lower serum zinc concentration. 2

The disease process that causes low zinc levels in
the blood of patients getting radiation treatment is
not completely known. '® But, existing ideas indicate
that harm from radiation to the lining cells of the
intestines may block zinc uptake, which can lead
to reduced blood zinc levels. '* Oxidative stress due
to radiation therapy may disrupt zinc homeostasis,
leading to lower levels of this essential micronutrients
in serum. Radiation can cause more free radicals to
form. This alters the way the body uses zinc, and
decreases the amount that is available for the body
to use. '®

Low serum zinc levels in cancer patients under-
going radiotherapy has many adverse health conse-
quences that may affect the efficacy of treatment
and recovery.'® Having low zinc levels in the body
weakens immune functions, making one more prone
to infections and diseases.'” Not having enough zinc
can slow down wound healing. This can be an even
bigger problem for patients with cancer who need
surgery. '8

Studies have shown that radiotherapy used to treat
cancerous tumors leads to significant changes in
serum zinc levels in patients.'® Due to their impact
on the immune system and wound healing efficiency,
low serum zinc levels may have a negative influence
on the general health status of patients.'® Therefore,
cancer patients undergoing radiotherapy should be
monitored closely for changes in serum zinc levels,
and appropriate interventions should be undertaken
to avoid zinc deficiency. A review of previous studies
revealed a lack of adequate relevant studies examin-
ing the effect of radiation therapy on zinc levels.

The main purpose of this study is investigating the
relationship between the radiotherapy sessions and
the zinc levels in the blood serum of patients with
cancer, and to identify these levels of zinc.

Materials and methods

A total of 67 cancer patients from the Middle Eu-
phrates Tumor Center and Al-Najaf Teaching Hospital
in Najaf, all of these patients underwent a radiother-
apy period of 20-30 minutes. as well as 37 healthy
individuals from the Najaf Governorate’s Main Blood
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Bank, were considered in this study. Three milliliters
of blood were drawn from each participant using a
disposable syringe. After removing the redness from
the plasma via a centrifuge, it was kept in an Eppen-
dorf tube inside a refrigerator for future analysis and
frozen at —20°C for preservation.

The study samples underwent digestion procedures
as reported in the literature (the serum samples di-
gested by using high purity deionized water and
utilizing 2 mL HNO;3 (35%) and 1 mL 15% H,0, at
100 °C for 30 min.).?° The samples were then sent
to the laboratory for measurement of Zinc using the
7000A Shimadzu F-AAS, Japan, when the sample was
exposed to the flame, the solvent evaporated and va-
pors of metallic species were obtained. The spectrum
of specific metal is the emitted radiation of metal
due to excitation of this metal; this is the base of
flame emission spectrometry. The resulting data were
expressed in parts per billion (ppb).2!>%?

The calibration curve was generated using standard
solutions of known concentrations of Zinc. The instru-
ment was set to the appropriate wavelength for Zinc
and the absorbance values were recorded for each
standard solution.?® The resulting data was used to
create a linear regression equation, which was then
used to determine the concentration of Zinc in the
study samples, as illustrated in the Fig. 1:
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Fig. 1. Calibration of the device for zinc analysis.

Statistical analysis

Statistical analysis is one of the methodological pil-
lars to give reliable results in scientific research to
give reliable results. The data in the study will be
analyzed using SPSS statistical package (version 23.0)
which is advanced and helps for easy and reliable data
analysis. Each sample was separately tested, with the
P-value being the primary measure of significance.
When P values are less than 0.05, accepted statistical
standards interpret them as indicating a significant
association between study variables. It is important
to test the hypotheses to verify that conclusions made
from the data are valid and credible.



BAGHDAD SCIENCE JOURNAL 2025;22(7):2307-2312

The mean + standard deviation is a common statis-
tical technique to demonstrate the results. In short, it
contributes to giving a more correct and accurate in-
dication of the standard distribution of the data. This
will increase clarity and help analysis and interpre-
tation by researchers. The mean is the central point
of the measurements. Standard deviation measures
how much the individual measurements deviate from
the mean. Therefore, mean and standard deviation
together describe the characteristics of the sample
taken.

Results and discussion

Zinc levels were determined in the serum samples
of healthy individuals (control group) and the patient
group who had not received treatment. The mean zinc
concentration for the control group (1.316 + 0.10)
x10% (ppb), whereas mean for untreated group was
(1.357 £ 0.081) x10° (ppb), as shown in Fig. 2.

Suitable test was applied for confirming the dif-
ference was significant between the groups. The
resulting probability (P) value shows no significant
difference (P > 0.05) between the zinc concentration
of the two groups. Serum zinc level does not differ sig-
nificantly between healthy individuals and untreated
patients in the study sample.

These findings suggest that zinc levels in serum
samples are not affected by the presence of illness.
Further research is needed to determine if zinc levels
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Fig. 2. Zinc concentrations in serum samples from both the control
(healthy) group and the untreated patient group.
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Fig. 3. Comparing serum Zinc concentrations between those re-
ceiving radiation therapies versus those in a control group.

are affected by other factors such as medication or
individual’s lifestyle.

From the data presented in Fig. 3, it can be inferred
that the healthy group has a relatively stable Zinc con-
centration with a mean of (1.316 4 0.10) x 10° (ppb).
However, for the patients group, there was a signif-
icant variation in mean Zinc concentrations across
different sessions. For sessions 1-10 days, the mean
Zinc concentration was higher at (1.595 + 0.06) x
10® (ppb), which could indicate an initial response to
radiotherapy treatment or medication. However, for
sessions 11-20 days and 21-30 days, the mean Zinc
concentrations decreased to (1.475 £ 0.066) x 103
(ppb) and (1.486 + 0.210) x 10° (ppb), respectively,
suggesting that the treatment may not have been as
effective in these later stages or that other factors
were influencing Zinc levels.

The data presented in Fig. 3 emphasizes the no-
table variations in average Zinc levels between the
healthy and patient groups with radiotherapy. While
the patient group’s with radiotherapy mean Zinc con-
centration varied significantly across the different
sessions. The highest mean Zinc concentration was
observed during sessions 31-40 days, with a value of
(2.182 £ 0.081) x 103 (ppb).

The statistical analysis has revealed a significant
discrepancy in Zinc concentration levels between the
groups of patients and healthy subjects during the
1-10 day and 31-40 day sessions (p-value < 0.05).
However, the other groups yielded no statistically
significant divergence (p-value > 0.05).

The data depicted in Table 1 emphasizes the note-
worthy variations in average Zinc concentrations
among the patient groups. There were significant
differences in the mean Zinc concentrations of dif-
ferent sessions of patient groups. The mean Zinc
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Table 1. Comparison of arithmetic means of zinc concentration
between groups undergoing radiotherapy sessions.

Mean =+ SD P-Value

participants group Radiation

A 1-10 Days 1.595 4+ 0.07 AB 0.1908
B 11-20 Days 1.475 £+ 0.06 AC 0.2963
C 21-30 Days 1.486 +0.21 AD 0.0112*
D 31-40 Days 2.182+ 0.081 BC 0.4754
BD 0.0173*

CD 0.0201*

SD: Standard deviation.

concentration was highest in the period from 31-40
days, which is (2.182 + 0.081) x 102 (ppb).

The analyses indicate a clear correlation between
the length of treatment sessions and the average
zinc concentration in the patient’s body. The peak
in zinc concentration recorded during some sessions
is likely the result of a combination of factors, in-
cluding dietary variations from patient to patient,
drug interactions, or even difficult-to-control external
environmental conditions.

These results indicate a need for monitoring
the zinc levels of patients, especially when under
chronic treatment. In addition, they mention a gap
in the research, which means studies are needed to
determine why the outcome is different.

Through statistical analysis, a significant difference
in zinc levels was observed between the treatment
groups (AD), (BD), and (CD), with (p-value < 0.05),
supporting clear statistical significance. In contrast,
the other groups did not show statistically significant
differences (p-value > 0.05).

Conclusion

The study revealed a potential link between ra-
diotherapy sessions and changes in body zinc levels,
which could impact treatment planning and patient
follow-up. Although further research is needed to un-
ravel this relationship, the preliminary findings open
new horizons.

It is noteworthy that zinc levels-whether high or
low-can negatively impact patients’ health, warrant-
ing greater focus on this aspect. The most important
thing here is to understand the underlying causes of
these changes, which will subsequently help improve
treatment protocols.

What is striking in the data is that zinc may be
a factor influencing patients’ health during criti-
cal stages of treatment, highlighting the need for
regular monitoring. The results also demonstrate
an urgent need for additional research to monitor
the factors that lead to these differences among
patients.
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