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Introduction chronic diseases patients, malignant patients, immune-
compromised, obscure skin patients, socioeconomic poor
and cigarette users.! A large dose of supplemented vitamins
and trace elements (micronutrients) is part of a strategy
to reduce serious COVID-19 symptoms. Vitamin D, zinc
and selenium are especially significant in coping with viral
respiratory illnesses such as COVID-19 as micronutrients
that are necessary to optimal immune function.? Not only
is the adequate status of these micronutrients matter for
immune function and viral clearance, but also could alleviate
life-threatening SARS-CoV-2 infection sequelae, including
thrombosis and uncontrolled inflammation leading to

Coronaviruses are significant organisms and present
for many years to animals and people. More infectious
and deadlier strains of SARS-CoV-2 are of considerable
worry because effective treatment is unavailable and the
coverage rates for vaccines are lower than expected. In
addition, vaccine protection may only endure for one
or two seasons. One of the life-saving techniques is to
identify and implement actions to address groups that are
at risk of severe COVID-19 diseases. The most common
mortality toll in the COVID-19 was the old, men, obese,
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cytokine storm. Zinc acts as a cofactor for hundreds of
proteins crucial for immune function and regulation as
well as antioxidant defence. It has a direct anti-viral effect.?
The second largest abundance of iron trace metal in the
human body, and essential component of the protein
structure and function, according to Read SA et al., is a
biologically essential component of cellular processes,
including growth and development as well as DNA synthesis
and transcription of RNA. Importantly, zinc is a structurally
constituted component of a total of roughly 2,000 enzymes
(hydrolase, transfers, oxidoreductase, ligase, lyase and
isomerase) of zinc-finger transcription factor - which permits
gene transcription and includes all 6 different classes.*
Zinc insufficiency has been clearly shown to lead to a
damaged immune system. Zinc-induced activity in T cell
divide, maturation and distinction, mitogens lymphocyte
response, lymphoid and myeloid cell death program,
gene transcription and biomembrane function may be
improved. In many of the activities, including transcribed
DNA and gene expression, signal transduction pathways
and endocrine function, zincis an important trace element
that works as a catalyst, a structural element or a regulatory
ion.5 Zinc is therefore essential forimmunological function,
reproductive health, child development and growth. In
view of the established structure, zinc additionally plays
an important catalytic role in a broad range of enzymes
and is a crucial component in the antioxidant activity of
an immune system. It also has an important function in
the prevention and control of infections. Zinc hinders its
replication by blocking the rhino viral protease enzyme.
Zinc supplementation lowers pneumonia prevalence
considerably in youngsters. Zinc can block viral attachment
while lowering inflammatory effects. It is uncertain as
zinc achieves its antiviral actions. In addition, zinc affects
leucocytes and lymphocytes proliferation, difference,
maturity and function.® On the other hand, electrochemical
analysis is a set of procedures for determining the chemical
reactivity of a sample surface or a solution using electrical
stimulation. A potentiostat linked to electrodes submerged
in an electrolyte control measures the rates of oxidation and
reduction reactions.” It is one of the most effective ways
of investigating a strong electrochemical method used to
study molecular species reduction and oxidation processes,
cyclic voltammetry (CV) is widely used.’® In addition, CV may
be used to examine chemical processes that are triggered
by electron transfer, including catalysis.’*** In this study,
zinc is an electroactive metal.}*’

Materials and Method

Hydrothermal Method for Preparation of ZnO
Nanoparticle

The hydrothermal technique was used to manufacture ZnO
nanoparticles. A typical procedure involves dissolving 10 g of
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ZnCl, in 150 mL of distilled water, and then slowly adding a
4 g NaOH solution while stirring. A white precipitate formed
after 3 hours. In order to obtain a homogenous solution,
the resultant precipitate was washed with distilled water
and dissolved again in water to obtain a solution, which
was then combined with 20 mL of polyvinylpyrrolidone
(PVP), the homogenous solution was heated at 160°Cin an
autoclave overnight. It was then dried at 100°C using ZnO
powder that had been rinsed in distilled water. In order to
assess the shape of the produced ZnO sample, we employed
the TEM INSPECT S50. SEM imaging was used to determine
how the ZnO produced had changed in morphology (Figure
1). Particles were found to be about 200 nanometers in size
in the TEM picture of the agglomerated ZnO particles.®

Figure |.TEM for ZnO Nanoparticles
Preparation of Body Electrode

Prepared using a mortar and pestle, the ZnO modified
graphite paste electrodes were made by combining ZnO
nanoparticles (0.5 g) with graphite powder and paraffin oil
(0.9 mL). In a glass tube, the paste was placed at the end
(cross-section area 0.22 mm? and length 5 cm). A gold wire
was inserted into the carbon paste to establish electrical
contact. In order to prepare for this experiment, a fine
paper was used to smooth up the carbon paste’s surface.
No nanoparticles of ZnO were added to the unmodified
carbon paste electrode. Figure 2 show the diagram of
ZnO-NPs carbon past electrode.

Cyclic Voltammetry Cell

Involves linearly changing a voltage value between a set
of starting and final potential values and then sweeping
back to the initial value at a constant pace. This was done
by utilising three-electrode cells (calomel, Platine wire and
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ZnO-NPs carbon past electrode it was references electrode,
axillary electrode and working electrode) reactively; with
a regulated potential (Figure 3).

Rubber cover

Glass body electrode

Copper wire

Zn0 nanoparticles carbon past electrode

Figure 2.Body of Electrode

Rather than plotting the current response as a function
of time, this plots it as a function of voltage. Reversible
reactions were used to decrease and oxidise the species. It
was utilised as a supporting electrolyte in all measurements

Potentiostat ‘

Reference electrode

Counter electrode — — — — — | _ .

Zn0O-NPs electrode

0.1M ZnSO,

Figure 3.Cyclic Voltammetry Cell

Colorimetric Determination of Zinc in Serum and
Urine

Zinc reacts with the chromogen present in the reagent
forming a colored compound whose color intensity is
proportional to the zinc concentration present in the
sample.® Zinc kit: (REF CC02750, LOT: E239.20A) containing
Reagent A (Borate buffer Saliciadoxim dimetilgioxim and

preservatives. 0.37M and pH 8.2) and Reagent B (NITRO-
PAPS: 0.4 mM preservatives) finally; Zincion 200 ug/dl. Zinc
kit: LTA S.r.l — viaMilano, 15/F-Bussero (Ml)-Italy.

Sample Collection

Fifty patients (suffering from COVID-19) were recruited as
the subject of this study and all of them visited the Alburaq
medical laboratory from January to June 2021. They were
asked about their medical history and undertook a physical
examination of the genital system. The age of all the patients
in our study ranged between 25 and 60 years.

Serum: All patient samples have been taken 5ml whole
blood and let for 15 min for clotting and isolated serum
by using a centrifuge (deLAB1113) 4000 rpm for 10 min.
Keep in sample tube and storage in -20°C.

Urine: Sterilised cup sample collected was used for urine
collection, 5ml urine sample storage after clarified by
centrifuge.

Results
ZnO-NPs Carbon Pate Electrode

The hydrothermal technique was successful in producing
zinc oxide nanoparticles, whose diameters were smaller than
150 nanometers on TEM images. Since the nanoparticles are
more sensitive to small changes in current during oxidation
and reduction, the electrode can measure concentrations
with greater precision because of the increased surface
area. The conductivity of carbon paste electrodes modified
with ZnO nanoparticles was studied by measuring the
conductivity of a standard quality control solution (0.2M)
of ZnCl, (102-10* S/cm), and distilled water (0.51 S/cm)
when ZnO nanoparticles were combined with carbon paste
and paraffin oil of varied weights. As a result, the 0.2 g
ZnO nanoparticles with 0.5 grams of carbon and 0.3 mL
of paraffin oil have a high signal conductivity from each
other, because ZnO is one of the potential semi-conducting
materials in solar energy conversion due to its stability
against photo corrosion and photochemical properties, as
well as the beast disruption distance between the particles.
ZnO nanoparticle electrodes with selected signals and
interference investigation, this study used various solutions
and put in the cell for motion the sensitivity of electrodes.

Physical and Chemical Properties Study

CV was utilised to examine the electro-oxidation of
electrodes in the temperature range of 20 °C to 30°C using
calomel electrodes; the optimal temperature range was
18-25 °C.» Due to variations in the curves, it was possible
to determine the activation energy over a wide range of
potentials where the typical peak of oxidation emerged.
It was possible to determine the activation energy under
pure kinetic area circumstances using measurements of
the current intensity at a fixed point in time.
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Figure 4.Cyclic Voltammograms Response for ZnO-NPs Carbon Paste Electrode

InD=InD_®/FV . (1)

Where D is the diffusion coefficient, T is the temperature,

and K is the kelvin temperature.

All physical parameter was calculated. Table 1 refers to the
result of kinetic and thermodynamic parameters.

Calibration Curve

The method’s analytical characteristics, such as linear
ranges of the calibration plots and detection of Zn* limits,

Table |.Kinetic Parameters of ZnO NPs Electrode Carbon Paste Electrode

were obtained using cyclic voltammetry.?! The ability of

a ZnO nanoparticle-modified electrode to separate the

electrochemical response of Zn? was investigated. As a result
of its improved removal of capacitive background current,

CV was utilized for simultaneous species determination.

Using a ZnO nanoparticle electrode, analytical tests were
carried out on various quantities of ZnSO, pure stock

solution with pH 7.0. The calibration curve produced by CV
at 20-200 ug/dlis shown in Figure 5, clearly demonstrating
the reaction of the ZnO nanoparticle to Zn.
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Figure 5.Cyclic Voltammograms for Calibration Plot to ZnO-NPs Carbon Paste Electrode
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Serum and Urine of Zinc Level Determination

Colorimetric

Reagents/

Blank Standard Sample
serum

Working
reagent

Distilled
water

Standard - 50 ul -
Sample - - 50 ul

1mL 1m 1ml

50 ul - -

Mix and read the absorption against blank at 578 nm
colour is stable for 30 min

Calculation Serum Calculation Urine

Zn ug/dl = [A sample/A Zn ug/24h = [A sample/A

standard] x 200 standard] x 200 x dl urine
Expected values for Expected values for urine
serum 70 — 150 ug/dI 100 - 1000 pg/24h

Electrochemistry

Add 100 ul from the sample (serum/ urine) in the
electrochemistry cell attach with the surface of the electrodes
and applied 0.1 V/s* and the cyclic voltammograms peak
show result after selecting the head peak current and using
the calibration plot to determine the zinc concentration.
Figure 6 refers to the real cyclic voltammograms test and
Table 2 refers to the comparison result for the patients that
are determined by colorimetric and cyclic voltammetry at
the same time.

0.0008 -
0.0006
0.0004
0.0002 -:
0.0000
-0.0002

-0.0004

20 15 1.0 05 0.0 -05 -1.0 -1.5 -2.0

Table 2.Result of Comparison between Colorimetric
and ZnO-NPs Electrode

Potential (V)

Figure 6.Cyclic Voltammograms for Patient
Sample Response

No. of Colorimetric ZnO-NPs Electrode
Patients | Serum Urine Serum Urine

1 102 620 96 520
2 87 112 81 98

3 98 871 87 710
4 123 791 110 678
5 114 432 98 382
6 98 404 81 354
7 112 278 98 196
8 125 756 105 676
9 76 598 69 472
10 69 700 60 610
11 141 690 121 560
12 113 789 93 679
13 126 436 102 375
14 88 543 76 493
15 71 232 61 182
16 178 891 148 699
17 117 689 97 574
18 102 514 89 443
19 98 345 90 395
20 78 119 69 88

21 79 345 68 254
22 102 499 87 379
23 99 278 85 158
24 189 980 169 698
25 60 119 - 87

26 143 786 114 641
27 78 345 70 275
28 187 984 148 798
29 113 434 97 332
30 154 877 124 715
31 167 950 137 796
32 141 820 112 680
33 99 414 87 333
34 80 220 71 180
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35 84 212 69 182
36 111 189 91 139
37 139 564 110 476
38 171 809 143 641
39 108 457 86 334
40 117 517 87 389
41 125 423 102 301
42 123 254 98 174
43 87 189 79 121
44 156 786 121 593
45 180 920 167 789
46 187 910 162 770
47 102 324 88 276
48 116 403 95 312
49 89 476 76 361
50 71 217 63 177
Discusion

The electrode was worked ion-selective electrode for
specific ions by experimental, in other hands, a solution
with free zinc ion tack no signal response.

The cyclic voltammetric response of 0.1 mol ZnSO,
electrochemical oxidation-reduction at a ZnO nanoparticle
carbon paste electrode is shown in Figure 4. The oxidation
and reduction anodic peak potentials for Zn*2 oxidation and
reduction, respectively, were approximately -1.061 V and
-0.810 V on the carbon paste electrode.

While electro oxidation was occurring, the charge-transfer
resistance and rate were always influenced by surface
covered by a diffusion intermediate. This was analysed
and discussed, implying that an electro-oxidation pathway
devoid of significant contacts with the ZnO nanoparticle
electrode surface took occurred.?’ At 15-30°C?, the working
electrode tacked the clear signal with Nernst equation
(Eq. 1).

Conclusion

We were able to produce nanoparticles of zinc oxide using
the hydrothermal technique. Carbon, paraffin, and zinc
oxide nanoparticles may be mixed to form a paste with
great sensitivity and purity to tiny variations in current
throughout the oxidation and reduction process, according
to the study. Also, compared to spectroscopic methods for
evaluating 100 samples of corona patients in different serum
and urine samples, the zinc oxide nanoparticle showed a
wider natural ratio, indicating the feasibility of employing a
zinc oxide nanoelectrode in place of spectroscopic methods.
To measure zinc levels in patients quickly and affordably,

ISSN: 0019-5138

it relies on a spectrophotometric approach that doesn’t
require solutions to be used. The result was a significant
reduction in time and effort.

Source of Funding: Not Applicable
Conflict of Interest: None
References

1. LuR, ZhaoX, LiJ, Niu P, Yang B, Wu H, Wang W, Song
H, Huang B, Zhu N, Bi Y, Ma X, Zhan F, Wang L, Hu T,
Zhou H, Hu Z, Zhou W, Zhao L, Chen J, Meng Y, Wang
J, Lin'Y, Yuan J, Xie Z, Ma J, Liu WJ, Wang D, Xu W,
Holmes EC, Gao GF, Wu G, Chen W, Shi W, Tan W.
Genomic characterization and epidemiology of 2019
novel coronavirus: implications for virus origins and
receptor binding. Lancet. 2020 Feb;395(10224):565-
74. [PubMed] [Google Scholar]

2. Morais AHA, Passos TS, Maciel BLL, da Silva-Maia JK.
Can probiotics and diet promote beneficial immune
modulation and purine control in coronavirus
infection? Nutrients. 2020 Jun;12(6):1737. [PubMed]
[Google Scholar]

3. Zabetakis|, Lordan R, Norton C, Tsoupras A. COVID-19:
the inflammation link and the role of nutrition in
potential mitigation. Nutrients. 2020 May;12(5):1466.
[PubMed] [Google Scholar]

4. Abreu JL. Artemisia annua + Zinc for the treatment of
COVID-19: a potential successful combination therapy
with Ivermectin]int J Good Conscience. 2021;16(2):1-
41. [Google Scholar]

5. Silver J. Prehabilitation could save lives in a pandemic.
BMJ. 2020 Apr;369:m1386. [PubMed] [Google Scholar]

6. Ahmed MH, Hassan A, Molnar J. The role of
micronutrients to support immunity for COVID-19
prevention. Rev Bras Farmacogn. 2021;31(4):361-74.
[PubMed] [Google Scholar]

7. Hennigar SR, Kelley AM, McClung JP. Metallothionein
and zinc transporter expression in circulating human
blood cells as biomarkers of zinc status: a systematic
review. Review Adv Nutr. 2016 Jul;7(4):735-46.
[PubMed] [Google Scholar]

8. Read SA, O’Connor KS, Suppiah V, Ahlenstiel CLE, Obeid
S, Cook KM, Cunningham A, Douglas MW, Hogg PJ,
Booth D, George J, Ahlenstiel G. Zinc is a potent and
specific inhibitor of IFN-A3 signaling. Nat Commun.
2017 May;8:15245. [PubMed] [Google Scholar]

9. WooK, Lee H, Ahn J, Park Y. Sol-gel mediated synthesis
of Fe203 nanorods. Adv Mate. 2003;15(20):1761-4..
[Google Scholar]

10. Herrero E, Cabafias M, Vallet-Regi M, Martinez J,
Gonzalez-Calbet J. Influence of synthesis conditions
on the y-Fe203 properties. Solid State lon. 1997;101-
103(1):213-9. [Google Scholar]

11. Sahoo S, Agarwal K, Singh A, Polke B, Raha K.

DOI: https://doi.org/10.24321/0019.5138.202212


https://pubmed.ncbi.nlm.nih.gov/32007145/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Genomic+characterization+and+epidemiology+of+2019+novel+coronavirus%3A+implications+for+virus+origins+and+receptor+binding&btnG=
https://pubmed.ncbi.nlm.nih.gov/32532069/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Can+probiotics+and+diet+promote+beneficial+immune+modulation+and+purine+control+in+coronavirus+&btnG=
https://pubmed.ncbi.nlm.nih.gov/32438620/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=COVID-19%3A+the+inflammation+link+and+the+role+of+nutrition+in+potential+mitigation&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Artemisia+annua%2B+Zinc+for+the+Treatment+of+COVID-19&btnG=
https://pubmed.ncbi.nlm.nih.gov/32253187/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=5.%09Silver+J.+Prehabilitation+could+save+lives+in+a+pandemic&btnG=
https://pubmed.ncbi.nlm.nih.gov/34493880/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Role+of+Micronutrients+to+Support+Immunity+for+COVID-19+Prevention&btnG=
https://pubmed.ncbi.nlm.nih.gov/27422508/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Metallothionein+and+zinc+transporter+expression+in+circulating+human+blood+cells+as+biomarkers+of+zinc+status&btnG=
https://pubmed.ncbi.nlm.nih.gov/28513591/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Zinc+is+a+potent+and+specific+inhibitor+of+IFN-%CE%BB3+signalling&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sol-gel+mediated+synthesis+of+Fe2O3+nanorods&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Influence+of+synthesis+conditions+on+the+%CE%B3-Fe2O3+properties&btnG=

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Abood ESetal.

Special Issue - COVID-19 & Other Communicable Disease. 2022

Characterization of y- and a-Fe203 nano powders
synthesized by emulsion precipitation-calcination route
and rheological behaviour of a-Fe203. Int J Eng Sci
Technol. 2010;2(8):118-26. [Google Scholar]

Woo K, Hong J, Choi S. Easy synthesis and magnetic
properties of iron oxide nanoparticles. Chem Mater.
2004;16(14):2814-8. [Google Scholar]

Raming TP, Winnubst AJ, van Kats CM, Philipse AP.
The synthesis and magnetic properties of nanosized
hematite (a-Fe2 O3) particles. J Colloid Interface Sci.
2002 May;249(2):346-50. [PubMed] [Google Scholar]
Karaagac O, Kockar H. A simple way to obtain high
saturation magnetization for superparamagnetic iron
oxide nanoparticles synthesized in air atmosphere:
optimization by experimental design. J] Magn Magn
Mater. 2016;409:116-23. [Google Scholar]

Cornell RM, Schwertmann U. The iron oxides: structure,
properties, reactions, occurrences and uses. 2nd ed.
John Wiley & Sons; 2006. [Google Scholar]

Laurent S, Forge D, Port M, Roch A, Robic C, Vander
Elst L, Muller RN. Magnetic iron oxide nanoparticles:
synthesis, stabilization, vectorization, physicochemical
characterizations, and biological applications. Chem
Rev. 2008 Jun;108(6):2064-110. [PubMed] [Google
Scholar]

Wang T, Ro H. Nanocluster iron oxide-silica aerogel
catalysts for methanol partial oxidation. Appl Catal A
Gen. 2005;285(1):196-204. [Google Scholar]
Kostyukova D, Hee Chung Y. Synthesis of iron oxide
nanoparticles using isobutanol. J Nanomater.
2016;4982675. [Google Scholar]

Gupta S, Tripathi M. A review on the synthesis of TiO2
nanoparticles by solution route. Central Eur J Chem.
2012;54:279-94. [Google Scholar]

Abood ES, Jouda AM, Mashkoor MS. Zinc metal
at a new ZnO nanoparticle modified carbon paste
electrode: a cyclic voltammetric study. Nano Biomed
Eng. 2018;10(2):149-55. [Google Scholar]

Abood ES, Jouda AM, Mashkoor MS. Cyclic voltammetry
study for MnO, nanoparticles modified carbon paste
electrode. Nano Biomed Eng. 2019;11(4):368-74.
[Google Scholar]

ISSN: 0019-5138
DOI: https://doi.org/10.24321/0019.5138.202212


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Characterization+of+%CE%B3-+and+%CE%B1-Fe2O3+nano+powders+synthesized+by+emulsion+precipitation-calcination+route+and+rheological+behaviour+of+%CE%B1-Fe&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Easy+synthesis+and+magnetic+properties+of+iron+oxide+nanoparticles&btnG=
https://pubmed.ncbi.nlm.nih.gov/16290607/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+synthesis+and+magnetic+properties+of+nanosized+hematite+%28%F0%9D%9B%BC-Fe2+O3%29+particles&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+simple+way+to+obtain+high+saturation+magnetization+for+superparamagnetic+iron+oxide+nanoparticles+synthesized+in+air+atmosphere%3A+optimization+by+experimental+design&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Iron+Oxides%3A+Structure%2C+Properties%2C+Reactions%2C+Occurrences+and+Uses&btnG=
https://pubmed.ncbi.nlm.nih.gov/18543879/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=16.%09Laurent+S%2C+Forge+D%2C+Port+M%2C+Roch+A%2C+Robic+C%2C+Vander+Elst+L%2C+Muller+RN+Chem+Rev&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=16.%09Laurent+S%2C+Forge+D%2C+Port+M%2C+Roch+A%2C+Robic+C%2C+Vander+Elst+L%2C+Muller+RN+Chem+Rev&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Nanocluster+iron+oxide-silica+aerogel+catalysts+for+methanol+partial+oxidation&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+of+Iron+Oxide+Nanoparticles+Using+Isobutanol&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+review+on+the+synthesis+of+TiO2+nanoparticles+by+solution+route&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Zinc+metal+at+a+new+ZnO+nanoparticle+modified+carbon+paste+electrode%3A+a+cyclic+voltammetric+study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cyclic+Voltammetry+study+for+MnO2+Nanoparticles+Modified+Carbon+Paste+Electrode+&btnG=

	_GoBack

