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AbstraCT

Background: B-complex vitamins, particularly in the form of Neurobion (a combination of vitamins B1, B6, and B12), are widely used for their
neuroprotective and analgesic properties. However, their potential impact on renal function remains inadequately studied. This study aimed to
evaluate the histopathological effects of Neurobion administration on kidney structure in Swiss albino mice (Mus musculus). Methods: A total of
10 Swiss albino mice were divided into two groups (n = 5 per group). The control group received no treatment, while the experimental group was
intraperitoneally injected with Neurobion (0.2 mg/kg) daily for 30 days. The animals were housed in separate cages with continuous monitoring,
At the end of the study, the mice were euthanized, and kidney tissues were extracted for histopathological examination. Results: Behavioral and
physiological changes were observed in the Neurobion-treated group, including reduced water intake, decreased appetite, and weight loss.
Histopathological analysis revealed significant renal alterations, including glomerular atrophy, Bowman’s space dilation, and tubular necrosis.
Degenerative changes were observed in renal tubular epithelial cells, accompanied by swelling, nuclear hypertrophy, and inflammatory cell
infiltration. Vascular congestion and thrombosis were also evident, along with thickening of blood vessel walls. Additionally, Periodic Acid-Schiff
(PAS) staining demonstrated glycogen accumulation in tubular cell basement membranes and Bowman'’s capsule, suggesting metabolic alterations
in renal tissue. Conclusion: The findings suggest that prolonged administration of Neurobion (B1, B6, B12) induces histopathological changes in
renal tissue, potentially affecting kidney function. These alterations, including tubular degeneration, glomerular damage, and vascular changes,
indicate possible nephrotoxic effects. Further research is necessary to assess the clinical implications and underlying mechanisms of B-vitamin

supplementation on renal health.
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InTrROducTiON

Human health faces serious risks and can sometimes lead to life- humans encounter from these diverse sources, impacting their health
threatening conditions, whether in the short term or long term [1], in different manners [38], remains significant, lacking a precise and
due to the transfer of pollutants and harmful substances from up-to-date delineation of their consequences [39]. The combination
environmental sources like air water, [2], and soil [3] to be of vitamins By, B, and B, combined, as a result of their biochemical
transmitted to humans via the food chain [4]. Exposure, handling or synergy, is of particular importance for the metabolism of the nervous
accumulation of various chemicals such as heavy metals [5], dyes [6], system, which justifies their combined use [40]. Moreover, in most
inorganic toxins [7], organic acids [8], carcinogenic substances from patient groups such as the elderly, diabetics, etc., there is a deficiency
different resources [9], radioactive elements [10], hardness [11], oil of all three neurological vitamins [41]. Studies have shown that this
waste [12], medicines [13], drugs [14], chemicals [15], tree leaves combination of neuroprotective B vitamins accelerates regeneration
[16], pesticides [17], phenols [18], industrial [19] and agricultural processes in damaged nerve fibers, ultimately promoting the
residues [20] and others [21], and even essential substances that the restoration of function and muscle innervation [42]. In an
human body requires, such as various elements [22] or vitamins [23] experimental diabetic model in rats, administration of B complex
may induce toxic effects on the body after a duration that depends on vitamins prevented or mitigated the characteristic nerve damage, such
the organism’s type, age, gender, and weight. Medications are among that the deterioration of functional properties was counteracted (anti-
the substances that have not been sufficiently highlighted or neuroprotective effect) [43]. Furthermore, the combination of By, Bg,
extensively studied for their effects [24]. The utilization of medications Biz has been shown to have a synergistic effect when combined with
not advised may result in hazardous circumstances and, in some cases, NSAIDs in the treatment of pain. The therapeutic supply of Neurobion
fatality due to their diverse impacts on the functions and operations of B, B, B2 may supplement inadequate dietary vitamin intake and thus
the body's organs [25]. Individuals utilize pharmaceuticals to ensure the availability of the required amounts of coenzymes [44]. The
alleviate the symptoms of illnesses; however, certain medications may therapeutic use of this drug in diseases of the nervous system serves, on
induce adverse reactions and undesired consequences, thereby the one hand, to compensate for the accompanying deficiencies, and
impacting public health or posing toxic repercussions [26]. While on the other hand, to stimulate natural repair mechanisms [45].
numerous approaches exist to address and remediate these pollutants, Although the use of these medications is safe, it is not without some
including their removal [27] or exploring alternative eco-friendly side effects on many body systems such as the digestive, respiratory,
utilization methods [28], by converting them into useful materials, circulatory, and excretory systems, and others [46]. The kidney is one
such as additives [29], alcohol [30], chemicals [31], pesticides [32], of the important organs exposed to drug interactions that can weaken
fertilizers [33], catalyst materials [34], nanao-particles [35], fillers its structure and functions. The kidneys in vertebrates play a sensitive

[36], or other methods to dispose of them [37], The degree of pollution role in the body, and the failure of this organ means death [47]. The
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kidneys perform many essential regulatory and excretory functions,
including removing many harmful substances that animals ingest
intentionally or unknowingly while eating, drinking, or breathing,
maintaining the balance between acids and bases, regulating
electrolytes, eliminating nitrogenous wastes, and removing drugs
[48]. They are also responsible for the production of essential
biochemical substances such as renin, erythropoietin, and the
reabsorption of glucose, water, and amino acids [49]. Considering the
kidneys' significant role, both in terms of their anatomical position
and their multifunctional nature, coupled with the limited existing
research on the tissue impact of medications on this crucial organ, this
investigation aimed to elucidate the impact extent of Neurobion (B,
By, B12) on kidney tissue structure in adult white mice following a 30-
day treatment period.

Marterials and Methods

Drug Doses & Method of Administration

The current study was planned using the half-lethal dosage (LDs)
of Neurobion, which is ranged between 3.51 — 4.00, expressed in
milligrams of (Neurobion) per kilogram of rat body weight. To
evaluate the drug’s harmful effects, dose 0.1 mg/kg were used. The
amount of medication administered into the study's mice may be
determined using equation 1 [16, 46]:

x Winouse

D~ 1000 W

Where: x: The amount of drug injected to mice in the experiment,

D: The specified dose of Neurobion drug, which is (0.1) mg/kg of body
weight, Wiyice: weight of the mice used in the experiment ranges

between (20-25) grams.
Preparation of Animals

Fifteen albino mice aged 3-4 months, weighing 20-25 g, obtained
from the animal house at the University of Diyala - College of
Education for Pure Sciences - Department of Biology, were prepared
and raised in the animal house, by placing them in plastic cages
covered with metal mesh covers, measuring 30 x 50 % 20 cm. The
cage floors were covered with sawdust, and they were cared for and
provided with water and feed. The animal cages were cleaned every day
and sterilized with disinfectants. The animals were then placed in
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suitable laboratory conditions in terms of ventilation and lighting at a
temperature of 23-26 C. Following a week of observation, the animals
were divided into two groups: the first one was the control group, which
did not get the Neurobion drug, while the other group was
administered by 0.1 mg of Neurobion/kg of mice for 30-day period.

Dissection of Animals

The animals of controlled group and mice were dosed for thirty
days with Neurobion were dissected, and the kidneys were extracted
and prepare to be ready for histological tissues process.

Preparation of Histological Sections

After fixing the samples for 24 hours with a 10% formalin solution,
all the procedures needed to prepare tissue slices were carried out, as
stated in [50]. The slides were stained with hematoxylin-eosin stain in
order to evaluate how the Neurobion medication affected the kidney’s
histological structure. To perform the requirements of the current
investigation through determining the effect of Neurobion on the
histological structure of the studied organ, the histological sections of
mice’s kidneys were prepared by utilizing of glass slides and then
photographed using light microscope of different powers equipped
with camera of HDCE-20C type. The results obtained from different
section of treated kidneys were compared with the sections of controlled
group.

Histopathological Changes in Mice Kidneys Injected 0.1 mg/kg
Neurobion

The results of microscopic examination of kidney sections in
experimental groups injected with 0.1 mg/kg of Neurobion showed
that there were many clear effects resulting from treating by drug and
that mice dosed with Neurobion at a concentration of 0.1 mg/kg for 30
days suffered from negative effects represented by the occurrence of
inflammatory changes in the glomeruli. The obtained results showed
an increase in the thickness and density of the basement membrane of
the glomeruli and some of the urinary tubules in addition to an
enlargement of Bowman’s space as a result of damage to the
glomerulus by shrinking, as the glomeruli appeared empty or
containing glomerular remains and accumulation of glomerular
cells, and atrophy of the glomeruli in some sections. Necrosis was also
observed in the glomerulus and the glomerular wall area, and the
occurrence of cell rupture in the parietal area of the glomerulus.

Figure 1: Cross section of the kidney of Mice of the Experimental Group Treated with 0.1 mg/kg Neurobion for 30 days, showing the Occurrence of Inflammatory
Changes in the Glomeruli within the kidney. G Glomerulus, BS Bowman's space, TG Glomerular Basement Membrane Thickness and Density, AT Glomerular Atrophy, N
Necrosis, Stained (H&E 40x).
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Figure 2: Cross section of the kidney of Mice of the Experimental Group Treated with 0.1 mg/kg Neurobion for 30 days, showing the Occurrence of Inflammatory
changes in the Glomeruli inside the kidney. BS Bowman's Space, TG Glomerular Basement Membrane Thickness and Density, CO Vascular Congestion, DT some cell
Destruction, CO Vascular Congestion, DT some Cell Destruction, V Cell Vacuolization in the Parietal Region of the Glomerulus, Stained (H&E 40).

Hemorrhage was also observed inside the glomerulus, Figures 1
and 2, while in other sections, an enlargement of the glomerulus was

observed, which led to a reduction in Bowman's space, as shown in
Figure 3.

Figure 4: Cross Section of the kidney of Mice in The Experimental Group Treated with 0.1 mg/kg Neurobion for 30 days, showing the Occurrence of Blood Congestion
of the Blood Vessels inside the kidney. SB: Separation of Some Tubule cells from the Basement Membrane, F: Perivascular Fibrosis, CO: Vascular Congestion, HB:
Hypertrophy of the Blood Vessel Wall, A: Infiltration of Inflammatory Cells, Stained (H&E 40x).

The results of the current study also showed the occurrence of
congestion of blood vessels, bleeding of blood vessels, and the
formation of a blood clot inside the blood vessels, as shown in Figure
4. The results also showed the presence of several inflammatory foci of
varying sizes in different areas of the renal parenchyma around the
vessels, glomerulus, and renal tubules, and the occurrence of
degenerative changes in the renal tubules resulting from the
enlargement and separation of some epithelial cells lining the renal
tubules from the basement membrane and their accumulation in the
cavity, causing high degeneration in the renal tubules, represented by
the death of the epithelial cells lining the renal tubules, which are

characterized by the loss of nuclei, the decrease in the size of their cells,
and the enlargement of some of them, as well as the damage and
detached cells from the basement membrane, as in Figure 5 and 6.
Figure 7 showed thickening of the nuclei in the renal tubules and
degeneration of the epithelial cells in the renal tubules, as well as
necrosis and rupture between some of the proximal and distal tubules,
decreased cell size, damage to the lining epithelial cells in most tissue
sections and their separation from the detached basement membrane
and the appearance of edema between the cells. While the results of
examining the sections showed the appearance of fibrosis around the
blood vessels and sometimes near the renal corpuscle, as in Figure 8.
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Figure : Cross Section of the kidney of Mice of the Experimental Group Treated with 0.1 mg/kg Neurobion for 30 days, A shows Infiltration of Inflammatory Cells
inside the kidney, SB Detachment of some Tubule Cells from the Basement Membrane, TG thickness of the Basement Membrane of the Glomerulus, CO Vascular
Congestion, BS Bowman's Space, Stained (H&E 40x).

Figure 6: Cross Section of the Kidney of Mice of the Experimental Group Treated with 0.1 mg/kg of Neurobion for 30 days, showing the Infiltration of Inflammatory
Cells Inside the Kidney, SB Detachment of some Tubule Cells from the Basement Membrane, DC Cell Size Decrease, An Infiltration of Inflammatory Cells, LN Loss of
Nuclei, P Thickening of Nuclei Stained (H&E 40x).

W

Fiqure 7: Cross Section of the Kidney of the Experimental Group of Mice Treated with 0.1 mg/kg of Neurobion for 30 days, P Noted Thickening of the Nuclei in the
Renal Tubules within the Kidney, SB Detachment of some Tubule Cells from the Basement Membrane, F Fibrosis around the Vessels, DC Cell Size Decrease, E Edema, V
Vacuolization, Stained (H&E 40x).
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Fiqure 8: Cross Section of the Kidney of Mice of the Experimental Group Treated with 0.1 mg/kg of Neurobion for 30 days, showing the Appearance of Fibrosis around
the Vessels Inside the Kidney, SB Separation of Some Tubule Cells from the Basement Membrane, F Perivascular Fibrosis, CO Vascular Congestion, DG Cell Size Reduction,
HB Vascular Wall Hypertrophy, An Inflammatory Cell Infiltration, H Hemorrhage, G Glomerulus, Stained (H&E 40x).
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The tissue sections passing through the pulp area showed some
pathological tissue changes such as the presence of infiltration of
inflammatory cells, the presence of necrosis and rupture of the cells
forming the collecting tubules and other tubules present within this
area, and swelling of some cells was also observed, which indicates the
occurrence of hydropic degeneration and thickening of the nuclei of
others, Figures 9 and 10. Histological sections of mice in the
experimental group treated with 0.1 mg/kg of Neurobion for 30 days
showed necrosis of the glomeruli, enlargement of the capsule space,
shrinkage of the glomeruli, and clear atrophy of many glomeruli, as
well as damaged exterior of Bowman's capsule, which is characterized

by loss of the outer squamous layer of the capsule, and detached
epithelial cells of the visceral layer from the basement membrane, as
shown in Figures 11 and 12. The study also showed that the drug had
a harmful effect on the proximal tubules, as swelling of the cells
(swelling cells) was observed, and there was expansion in the lumen
of some renal tubules, and the appearance of edema, rupture, and
severe necrosis between the tubules, as shown in Figure 13, with the
continued infiltration of inflammatory cells, which was observed in all
tissue sections, with the severity of the infiltration being noted, as the
accumulation of inflammatory cells that appeared between the renal
tubules and the glomerulus increased, as shown in Figure 14.
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Fiqure 9: Cross Section of the Kidney of the Experimental Group of Mice Treated with 0.1 Mg/Kg of Neurobion for 30 Days, Showing Degenerative Changes in the
Medullary Area within the Kidney, S Swelling of Some Tubule Cells, H Hemorrhage, SB Separation of Some Tubule Cells from the Basement Membrane, P Thickening Of
Cell Nuclei, V Rupture Of Cells, DT Destruction of Some Cells, N Cell Necrosis, CD Collecting Tubules, Stained (H&E 40x).
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Figure 10: Cross Section of the Kidney of Mice of the Experimental Group Treated with 0.1 Mg/Kg of Neurobion for 30 Days, Showing the Destruction of Some of the
Basement Membranes (BM) and the Parietal Layer (PL) of Bowman's Capsule, Stained (H&E 40x).

Fiqure 11: Cross Section of the Kidney of the Experimental Group of Mice Treated with 0.1 Mg/Kg of Neurobion for 30 Days, Showing the Occurrence of Severe
Degenerative Changes Inside the Kidney, SB Separation of Some Tubule Cells from the Basement Membrane, P Thickening of Cell Nuclei, V Rupture of Cells, DT
Destruction of Some Cells, NG Necrosis of the Glomerulus, E Edema, NB Necrosis of the Parietal Area of Bowman's Space, DN Death or Decomposition of Nuclei, Stained
(H&E 40x).
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Fiqure 12: Cross Section of the Kidney of Mice of the Experimental Group Treated with 0.1 Mg/Kg Neurobion for 30 Days, Showing Severe Degenerative Changes

within the Kidney, aT Renal Shrinkage, V Cell Rupture, NG Glomerular Necrosis, NB Necrosis of the Parietal Area of Bowman's Space, DN Nuclei Death or Degeneration,
Stained (H&E 40x).

In addition to what was mentioned above, the results showed the extent, see Figure 15. As for the medullary region of the kidney, the
presence of fibrosis, which appeared in larger areas than the previous damage appeared clearly in the collecting tubules, which included
groups, as it was clear in most sections and was concentrated in the necrosis and rupture of the cells that make them up, with thickening
cortex area, in addition to its presence in the medulla area to a lesser of the nuclei and dissolution of some of them.
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Fiqure 17%: Cross Section of the Kidney of Mice of the Experimental Group Treated with 0.1 Mg/Kg Neurobion for 30 Days, Showing Acute Degenerative Changes within
the Kidney, TE Tubular Dilatation, NT Tubular Necrosis, S Swelling, SB Cell Detachment, F Fibrosis, A Infiltration, Stained (H&E 40x).
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Figure 14: Cross Section of the Kidney of Mice of the Experimental Group Treated with 0.1 Mg/Kg of Neurobion for 30 Days, Showing Acute Degenerative Changes
within the Kidney, An Acute Infiltration of Inflammatory Cells, V Rupture, H Hemorrhage, N Necrosis, SB Cell Separation, NT Tubular Necrosis, DN Death or
Decomposition, Stained (H&E 40x).
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Figure 17: Cross Section of the Kidney of Mice of the Experimental Group Treated with 0.1 Mg/Kg Neurobion for 30 Days, Showing Necrosis N in Collecting Tubule
Cells CD, Cell Separation DT, Anuclear Aplasia LN, Cell Thickening P, Basement Membrane Separation SB, Hemorrhage H, Vacuolization V, Stained (H&E 40x).
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Figure 18: Cross Section of the Kidney of Mice from the Experimental Group Treated with 0.1 Mg/Kg Neurobion For 30 Days Showing Accumulation of Glycogen
Between Tubules as Well as in Bowman’s Space, Destruction of the Basement Membranes of Tubules, Stained (H&E 40x).
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There was also severe degeneration, death of the epithelial lining weight rate of mice in addition to behavioral and clinical changes in
cells of the tubules and collecting ducts, loss of nucleus, and detached the animals. In addition, Neurobion B1, B6, B12 has clear effects that
cells from their basement membrane, and damage to the cells that appeared in the kidney tissue of the adult white mouse. The effects of
were characterized by their small size, vacuolation, and the presence the drug were characterized by clear damage to the cortex area
of shedding of the cells of the epithelial layer of the tubules and their represented by the expansion of the capsular space as a result of the
accumulation inside the cavity and their partial or complete degeneration of the glomerular cells, which led to shrinkage and
disappearance, leaving only their basement membrane, as shown in atrophy of the glomeruli, and damage to the glomerular cells either
Figures 16 and 17. Figure 18 showed the absence of glycogen in it, due to the loss of nuclei or the small size of the cells or their separation
while some sections showed the presence of deposits of these materials from the basement membrane, which led to cell death, and damage to
between the tubules and Bowman’s space. Also, the clear destruction the external appearance of Bowman's capsule as a result of the death
of the basement membrane of the tubules was noted. of the epithelial cells of the parietal layer. Also, treatment with

Neurobion B1, B6, B12 for a month caused severe histopathological
damage to the kidney tissue represented by congestion and bleeding,
and the drug has an effect on the average diameter of the glomeruli
and Bowman's space in the adult white mouse.

Conclusions

The current study reached a number of conclusions, the first of
which is that exposure to Neurobion B1, B6, B12 led to a change in the

References

[1] M. N. Abbas and F. S. Abbas, "Iraqi Rice Husk potency to eliminate toxic metals from aqueous solutions and utilization from process residues," Advances in
Environmental Biology, vol. 7, no. 2, pp. 308-319, 2013.

[2] S.A K. Ali, N. M. Almhana, A. Hussein, and M. Abbas, "Purification of aqueous solutions from toxic metals using laboratory batch mode adsorption unit antimony (V)
fons as a case study," journal of Green Engineering (JGE), vol. 10, no. 11, pp. 10662-10680, 2020.

[3] M. N. Abbas, I. M. Al-Tameemi, M. B. Hasan, and A.-S. T. Al-Madhhachi, "Chemical removal of cobalt and lithium in contaminated soils using promoted white
eggshells with different catalysts," South African journal of Chemical Engineering, vol. 35, pp. 23-32, 2021.

[4] S.A Maddodi, H. A. Alalwan, A. H. Alminshid, and M. N. Abbas, "Isotherm and computational fluid dynamics analysis of nickel ion adsorption from aqueous solution
using activated carbon," South African Journal of Chemical Engineering, vol. 32, pp. 5-12, 2020.

[5] M.N.Abbas and F. S. Abbas, "Utilization of Iraqi rice husk in the removal of heavy metals from wastewater," Research journal of Environmental and Earth Sciences,
vol. 5, no. 7, pp. 370-380, 2013

[6] H. A. Alalwan er al, "Adsorption of methyl green stain from aqueous solutions using non-conventional adsorbent media: Isothermal kinetic and thermodynamic
studies," Bioresource Technology Reports, vol. 14, p. 100680, 2021.

[71 H. A Alalwan, M. N. Abbas, and A. H. Alminshid, "Uptake of cyanide compounds from aqueous solutions by lemon peel with utilising the residue absorbent as
rodenticide," Zndian Chemical Engineer, vol. 62, no. 1, pp. 40-51, 2020.

[8] M. Nsaifabbas and F. S. Abbas, "Application of rice husk to remove humic acid from aqueous solutions and profiting from waste leftover," WSEAS Transactions on
Biology and Biomedicine, vol. 11, pp. 62-69, 2014

[9] S.]. Alhamd, M. N. Abbas, M. Manteghian, T. A. Ibrahim, and K. D. S. Jarmondi, "Treatment of oil refinery wastewater polluted by heavy metal ions via adsorption
technique using non-valuable media: cadmium ions and buckthorn leaves as a study case," Aarbala International journal of Modern Science, vol. 10, no. 1, pp. 1-18,
2024.

[10] H. A. Alalwan, M. N. Abbas, Z. N. Abudi, and A. H. Alminshid, "Adsorption of thallium ion (Tl+ 3) from aqueous solutions by rice husk in a fixed-bed column
Experiment and prediction of breakthrough curves," Environmental Technology & Innovation, vol. 12, pp. 1-13, 2018.

[11]S. A. Tbrahim, M. B. Hasan, I. M. Al-Tameemi, T. A. Ibrahim, and M. N. Abbas, "Optimization of adsorption unit parameter of hardness remediation from wastewater
using low-cost media," /Znnovative Infrastructure Solutions, vol. 6, pp. 1-12, 2021.

[12] G. A. A. Ali, S. A. Tbrahim, and M. N. Abbas, "Catalytic adsorptive of nickel metal from Iragi crude oil using non-conventional catalysts," Innovative Infrastructure
Solutions, vol. 6, no. 1, p. 7, 2021.

[13] T. A. Tbrahim, H. S. Mahdi, R. Abbas, and M. Abbas, "Study the Effect of Ribavirin Drug on the histological structure of the testes in Albino mice (Mus musculus),"
Journal of Global Pharma Technology, vol. 12, no. 02 Suppl, pp. 142-146, 2020.

[14] T. A. Tbrahim and M. A. Mohammed, "Teratogenic effect of carbamazepine drug on the histological structure of testes in the albino mouse (Mus musculus)," /ndian
Journal of Forensic Medicine & Toxicology, vol. 14, no. 4, pp. 1829-1834, 2020.

[15] M. N. Abbas, A.-S. T. Al-Madhhachi, and S. A. Esmael, "Quantifying soil erodibility parameters due to wastewater chemicals," /nternational journal of Hydrology Science
and Technology, vol. 9, no. 5, pp. 550-568, 2019.

[16] W. A. Hameed and M. N. Abbas, "Dyes Adsorption from Contaminated Aqueous Solution Using SiO 2 Nanoparticles Prepared from Extracted Tree Leaves," journal of
Ecological Engineering, vol. 25, no. 7, 2024

[17] 1. K. Abd Ali, T. A. Tbrahim, A. D. Farhan, and M. N. Abbas, "Study of the effect of pesticide 2, 4-D on the histological structure of the lungs in the albino mice (Mus
musculus)," Journal of Pharmaceutical Sciences and Research, vol. 10, no. 6, pp. 1418-1421, 2018,

[18] M. N. Abbas, S. M. M. Al-Hermizy, Z. N. Abudi, and T. A. Ibrahim, "Phenol biosorption from polluted aqueous solutions by Ulva lactuca alga using batch mode unit,"
Journal of Ecological Engineering, vol. 20, no. 6, pp. 225-235, 2019.

[19] N. A. Ghulam, M. N. Abbas, and D. E. Sachit, "Preparation of synthetic alumina from aluminium foil waste and investigation of its performance in the removal of RG-
19 dye from its aqueous solution," /adian Chemical Engineer, vol. 62, no. 3, pp. 301-313, 2020.

[20] M. Nsaif and F. Saeed, "The feasibility of rice husk to remove minerals from water by adsorption and avail from wastes," WSEAS Trans Environ Dey, vol. 9, pp. 301-
313, 2013.

[21] S. A. K. Ali, Z. N. Abudi, M. N. Abbas, M. A. Alsaffar, and T. A. Tbrahim, "Synthesis of Nano-silica Particles using Eucalyptus globulus Leaf Extract and Their Innovative
Application as an Adsorbent for Malachite Green Dye," Russian Journal of Applied Chemistry, pp. 1-13, 2024.

[22] K. Mohanty, S. Pattnaik, G. Mishra, and B. Kar, "Regulatory Effect of Thyroxine on Calcium and Phosphorus Metabolism in Tissues of Common Indian Toad," Asian
Journal of Water, Environment and Pollution, vol. 19, no. 5, pp. 73-82, 2022.

[23] S.T. Ali, H. T. Qadir, S. K. Moufak, M. A. M. Al-Badri, and M. N. Abbas, "A Statistical Study to Determine the Factors of Vitamin D Deficiency in Men: the City of Baghdad
as aModel," Indian Journal of Forensic Medicine & Toxicology, vol. 14, no. 1, pp. 691-696, 2020.

€0302024
196



Salam Maseer Juma, Thekra Atta Ibrahim

[24] L. R. Khaleel, S. M. Al-Hermizy, and M. N. Abbas, "Statistical Indicators for Evaluating the Effect of Heavy Metals on Samaraa Drug Industry Water Exposed to the Sun
and Freezing," Tropical Journal of Natural Product Research, vol. 6, no. 12, 2022.

[25] N. S. Hashem, G. A. Atiya Ali, H. T. Jameel, A. N. Khurshid, and M. N. Abbas, "HEAVY METALS EVALUATION BY ATOMIC SPECTROSCOPY FOR DIFFERENT PARTS OF
WATER HYACINTH (EICHHORNIA CRASSIPES) PLANTS: BANKS OF TIGRIS RIVER AND AL-ZUHAIRAT VILLAGE SITES," Biochemical & Cellular Archives, vol. 21, no.
2,2021.

[26] M. B. Hasan, I. M. Al-Tameemi, and M. N. Abbas, "Orange peels as a sustainable material for treating water polluted with antimony," journal of Ecological Engineering,
vol. 22, no. 2, pp. 25-35, 2021.

[27] M. N. Abbas, S. T. Ali, and R. S. Abass, "RICE HUSKS AS A BIOSORBENT AGENT FOR PB2+ IONS FROM CONTAMINATED AQUEOUS SOLUTIONS: A REVIEW,"
Biochemical & Cellular Archives, vol. 20, no. 1, 2020.

[28] S.]J. Alhamd, M. N. Abbas, H. J. Jawad Al-Fatlawy, T. A. Tbrahim, and Z. N. Abbas, "Completely remediation of polluted oilfield produced water using non-conventional
adsorbent material and the toxic remnant via application of ZRL concept as a sustainable and eco-friendly approach," Karbala International Journal of Modern
Science, vol. 10, no. 2, p. 4, 2024.

[29] W. Abdulkareem, H. Aljumaily, H. Mushatat, and M. Abbas, "Management of agro-waste by using as an additive to concrete and its role in reducing cost production:
impact of compressive strength as a case study," /nternational Journal on “Technical and Physical Problems of Engineering”(IJTPE), vol. 54, no. 15, p. 1, 2023.

[30] G. M. H. Hamdi, M. N. Abbas, and S. A. K. Ali, "Bioethanol Production from Agricultural Waste: A Review," journal of Engineering and Sustainable Development, vol.
28, 10. 02, pp. 233-252, 2024.

[31] M. N. Abbas, S. A. Ibrahim, Z. N. Abbas, and T. A. Ibrahim, "Eggshells as a sustainable source for acetone production," journal of King Saud University-Engineering
Sciences, vol. 34, no. 6, pp. 381-387, 2022

[32] F. S. Abd Al-Latif, T. A. Ibrahim, and M. N. Abbas, "Revealing Potential Histological Changes of Deltamethrin Exposure on Testicular Tissue in Albino Rabbits
(Oryctolagus cuniculus)," Advancements in Life Sciences, vol. 10, no. 4, pp. 619-626, 2024.

[33] M. N. Abbas, "Phosphorus removal from wastewater using rice husk and subsequent utilization of the waste residue," Desalination and Water Treatment, vol. 55, no.
4, pp. 970-977, 2015.

[34] M. N. Abbas and H. A. Alalwan, "Catalytic oxidative and adsorptive desulfurization of heavy naphtha fraction," Korean Chemical Engineering Research, vol. 57, no. 2,
pp. 283-288, 2019.

[35] A. H. Alminshid, M. N. Abbas, H. A. Alalwan, A. J. Sultan, and M. A. Kadhom, "Aldol condensation reaction of acetone on MgO nanoparticles surface: An in-situ drift
investigation," Molecular Catalysis, vol. 501, p. 111333, 2021

[36] F. S. Abbas, W. S. Abdulkareem, and M. N. Abbas, "Strength development of plain concrete slabs by the sustainability potential of lead-loaded rice husk (LLRH)," journal
of Applied Engineering Science, vol. 20, no. 1, pp. 160-167, 2022.

[37]N. Rajaa, F. J. Kadhim, M. N. Abbas, and Q. S. Banyhussan, "The improvement of concrete strength through the addition of sustainable materials (agro-waste loaded
with copper ions)," in JOP Conference Series: Earth and Environmental Science, 2023, vol. 1232, no. 1: IOP Publishing, p. 012038.

[38] W. R. Abdullah, Y. A. Alhamadani, I. K. Abass, and M. N. Abbas, "Study of chemical and physical parameters affected on purification of water from inorganic
contaminants," Periodicals of Engineering and Natural Sciences, vol. 11, no. 2, pp. 166-175, 2023.

[39] E. K. Alwan, A. M. Hammoudi, I. K. Abd, M. 0. Abd Alaa, and M. N. Abbas, "Synthesis of cobalt iron oxide doped by chromium using sol-gel method and application to
remove malachite green dye," NeuroQuantology, vol. 19, no. 8, p. 32, 2021.

[40] M. Ebrahimi, M. J. Khoushnoud, and M. Zia-Behbahani, "Effect of vitamins B1, B6, and B12 (Neurobion) on Diisopropylfluorophosphate—induced Delayed Neuropathy
in Mice," Zranian journal of Pharmaceutical Research: IJPR, vol. 17, 1o. 3, p. 1116, 2018.

[41] G. A. Atiya Ali and M. N. Abbas, "Atomic Spectroscopy Technique Employed to Detect the Heavy Metals from Iraqi Waterbodies Using Natural BioFilter (Eichhornia
crassipes): Thera Dejla as a Case Study," Systematic Reviews in Pharmacy, vol. 11, no. 9, 2020.

[42] S. 1. S. Al-Ali, Z. N. Abudi, and M. N. Abbas, "Modelling and simulation for the use of natural waste to purified contaminated heavy metals," journal of the Nigerian
Society of Physical Sciences, pp. 1143-1143, 2023

[43] 0. D. Pius and I. A. Ayobola, "An Investigation of the Effects of Counterfeit Neurobion on Serum Micronutrient Levels in Female Rats," /nternational journal of Basic
Medical Sciences and Pharmacy (IJBMSP), vol. 4, no. 2, 2014.

[44] M. Abbas and T. Nussrat, "Statistical analysis of experimental data for adsorption process of cadmium by watermelon rinds in continuous packed bed column,”
International Journal of Innovation, Creativity and Change, vol. 13, no. 3, pp. 124-138, 2020.

[45] E. M. Mineva, M. R. Sternberg, R. L. Bailey, R. ]. Storandt, and C. M. Pfeiffer, "Fewer US adults had low or transitional vitamin B12 status based on the novel combined
indicator of vitamin B12 status compared with individual, conventional markers, NHANES 1999—2004," 7%e American Journal of Clinical Nutrition, vol. 114, no. 3,
pp. 1070-1079, 2021.

[46] 1. K. Abd Ali, S. D. Salman, T. A. Ibrahim, and M. N. Abbas, "Study of the Teratogenic Effects of Antimony on Liver in the Adult Rabbit (Oryctolagus cuniculus)."

[47] M. N. Abbas and S. A. Ibrahim, "Catalytic and thermal desulfurization of light naphtha fraction," journal of King Saud University-Engineering Sciences, vol. 32, no.
4, pp. 229-235, 2020.

[48]]. K. Aronson, "The historical development of pharmacovigilance for herbal medicines," in Pharmacovigilance for Herbal and Traditional Medicines: Advances,
Challenges and International Perspectives. Springer, 2022, pp. 3-13.

[49] P. Raut, P. Munjewar, and A. Pathade, "Case report on-Management and complication of vesicular calculi with obstructive Hydronephrosis with CKD," journal of
Pharmaceutical Negative Results, pp. 1130-1133, 2022.

[50]]. D. Bancroft and C. Layton, "Connective and mesenchymal tissues with their stains," Bancroft’s Theory and practice of histological techniques, pp. 187-214, 2012.

Goher |

This is an open-access article distributed under the terms of the Creative Commons Attribution License.

€0302024
197



