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Abstract. The impact of varying intensities of magnetically treated water on renal and testicular tissue. Sura Fouad
Alsaffar, Lamyaa Abdulridha Fadhil, Ishraq Mohammed Baker. This study aimed to investigate the effect of water
treated with a magnetic field with different induction on the histological structure of the kidney and testicular tissue of
albino rats. For this purpose, fifty albino rats were divided into five equal groups, the first of which was used as a control
group, drank clean tap water for four weeks, the other groups were given daily water treated with a magnetic field with
an induction of 500, 1000, 1500 and 2000 gauss. Then the animals were sacrificed and histological changes in the kidneys
and testicles were examined. Histopathological examination of the kidneys of animals that were given water treated with
a magnetic field with an induction of 500, 1000 and 1500 gauss revealed normal renal tubules and glomeruli.
Histopathological examination of the kidneys of rats that consumed water treated with a magnetic field with an induction
of 2000 gauss showed numerous focal hemorrhages and vacuolar degeneration of the epithelium lining the tubules.
Histological sections at magnification revealed vacuolar degeneration of the epithelium of the tubules, mainly the
collecting tubules, the formation of tubular casts and tubular necrosis. Examination of the testicular tissue of rats exposed
to water treated with a magnetic field with an induction of 500 and 1000 gauss showed normal seminiferous structure
and cytoarchitecture of the germinal epithelium areas, as well as normal interstitial tissue. In contrast, rats given water
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treated with a magnetic field with an induction of 1500 gauss showed marked narrowing of the seminiferous tubules,
moderate vacuolar degeneration of the germinal epithelium, necrosis of a number of spermatogonia cells, and thickening
of the testicular interstitium. Histopathological examination of the testes of rats exposed to water treated with a magnetic
field with an induction of 2000 gauss showed significant vacuolar degeneration, necrosis of a number of spermatogonia
cells, and thickening of the testicular interstitium, as well as significant damage to the seminiferous tubules and germinal
epithelium. Thus, water treated with a magnetic field with an induction of 2000 gauss negatively affected both the kidneys
and testicles, while water treated with a magnetic field with strength of 1000 gauss improved the function of the kidney
and testicular tissue of rats and did not affect their structure.

Pedepat. Bnine Boan, 00po0;1eHOI MATHITHMM 110JIeM 3 Pi3HOI0 iIHTEHCUBHICTIO, HA TKAHMHYU HUPOK i sieuok. Cypa
®dyan Aab-Cadap, Jlamii A6aeabpeni @anin, mpak Myxamman bakp. L]e docriooicenns mano na memi oocrioumu
6N.1UG 800U, OOPOONEHOT MASHIMHUM NOAEM 3 PI3HOI IHOYKYIEID, HA 2ICMONO2IYHY CIMPYKMYPY MKAHUHU HUPOK MA SIEYOK
wypie-anvbinocie. 3 yicio Memorw n’smoecim wypie-aibOIHOCI8 PO3NOOITUIU HA N 'SiMb PIGHUX 2DYH, NepuLy 3 AKUX
BUKOPUCIOBYBANU SIK KOHMPOLbHY SPYNY, NOLIU YUCTOIO B00ORPOGIOHOI0 800010 NPOMSASOM YOMUPLOX MUIICHIG, THUUM
epynam 0asanu wjooHs 800y, 0o6podaeHy macHimuum noiem 3 inoykyiero 500, 1000, 1500 i 2000 eaycis. [lomim meapun
YMepMEIANU Ut OOCTIONHCY8ANU 2ICIONI02IUHT 3MIHU 8 HUpKax i Acukax. icmonamonoziune 00CaiOHceHHs HUPOK MBAPUH,
AKuM oaganu 600y, 0bpobueny macuimuum noiem 3 iHoykyicro 500, 1000 i 1500 caycis, guasuio HopmaabHi HUPKOSE
KaHanvyi ma kayoouku. I'icmonamoinoziune 00CTiOHCEeHH HUPOK WYPIB, AKI 8HCUBANU 800Y, 0OPOONEHY MASHIMHUM NOJIeM
3 inodykyicio 2000 2aycig, nokazano YyucieHui (poKamrbii KpOBOBSUIUSU A 8AKYOTIbHY 0e2eHepayilo enimeiiio, o 6UCmulace
Kananvyi. Ha eicmonoziunux 3pizax npu 30i1buleHHI 8UABNIEHO 8AKYOIbHY Oe2eHepayilo enimeilo KAHAIbyie, NepesaicHo
30IPHUX KAHATILYIE, YMEOPEHHsl 3INKI6 KAHANbYIE | HEeKpo3 Kananvyis. JOCniodiceHHs MKAHUHU SE€YOK Wypie, SKI
niooanucs énaugy 800u, obpoobenoi macnimuum nonem 3 indykyiero 500 i 1000 eaycie, nokazaio HOPMATbHY CiM SIHY
6y008y ma yumoapximexmypy OUISIHOK 3apO0K08020 enimeilo, a MAakoXiC HOPMANIbHY [HMepCMuyiaibHy MKAHUHY.
Hasnaxu, y wypis, axum dasanu 600y, 06pobneny masHimuum noiem 3 indykyiero 1500 eaycis, cnocmepieanocs nomimue
38YJICEHHsl CIM'SHUX KAHAAbYie, NOMIDHA 6aKYONAPHA Oe2eHepayis 3apo0K08020 enimeiil, HeKpo3 psoy KIimuH
CNepMamozcorisi ma nomogujeHHs inmepcmuyiro seuxa. Iicmonamonoeiune 00CiOJNCEHHs AE€HYOK Wypis, AKi nio0amucs
8N1UBY 800U, 00POONIEeHOI MacHimHUM nonem 3 inoykyicto 2000 eaycig, nokazano 3HAYHY 8aKYOIbHY 0e2eHepayilo, HeKpo3
cepii KNIMUH CNepMAmocOHis Mma NOMOBUWIEHHS [THMEPCMUYII0 SEYOK, d MAKONC 3HAYHE NOUIKOONCEHHS CIM SHUX
KaHanvyié i 3apookogozo enimenito. Takum yuHom, 8004, obpobiena macuimuum noiem 3 iHOykyiero 2000 eaycis,
He2amueHo 8NIUBANA AK HA HUPKU, MAK [ HA CiM SHUKU, NPU YbOMY 800d, 0OpOOIEHA MASHIMHUM NOJeM 3 THOVKYIEID
1000 eaycis, noxpawysana QyHKyito mKaHUHU HUPOK MA ACYOK WYPI6 i He 8NIUBANA HA IXHIO CIPYKIMYDY.

Magnetic water is made by passing pure water
(H20) through a specifically designed permanent
magnet, which activates the water molecules and
restructures it. When hydrogen and oxygen atoms
are clumped together in clusters, ranging from two
to hundreds of molecules of water, it is called
structured water. Figure 1 shows how H,O
molecules combine into linear or nonlinear clusters.
The impact of powerful magnetic fields on water
mineral composition varied with both the magnetic
field induction and the duration of exposure [1]. The
magnetic field significantly altered the pH of the
water, leading to an improvement in its quality [2].
Scientists have discovered that under the influence
of a magnetic field, water can change its phy-
sicochemical properties, which is called the
acquisition of magnetic characteristics [3]. Food and
water intake, as well as digestion, nutrient ab-
sorption, cell development and function, circulatory
function were significantly improved in male rabbits
and goats given magnetic water (with field strength
of 1200 and 3600 gauss) [4]. The increased release
of the hormone prolactin may explain the increased
milk production in females [5]. An increase in
fertility rate, better semen quality, and an
improvement in the reproductive system's overall
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hormone production are all possible outcomes of
using magnetic water. There was a marked im-
provement in the sperm motility, concentration, and
overall viability, when the levels of antioxidant en-
zymes, immunoglobulin A, and testosterone were
high and the levels of the lipid peroxidation bio-
markers such as malondialdehyde and thiobarbituric
acid-reactive substances were low [6]. Researchers
found that the scrotum and testicle circumferences
of male animals who consumed magnetically treated
water increased significantly [7, 8]. Study aimed to
investigate the effect of water treated with a
magnetic field with different induction on fertility
and the histological structure of the kidney and
testicular tissue.

MATERIALS AND METHODS OF RESEARCH

Experimental animals: 50 adult male albino rats,
3-4 months old, with a body weight of 200-210 g. The
rats lived in sterile settings in the Animal House of
the Department of Biology, College of Science,
University of Baghdad, in cages and were maintained
under laboratory control of temperature (25+2°C),
humidity at 45+5%, and the day/night cycle was kept
at 12 hours. The mice could eat and drink as
much as they wanted.
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Fig. 1. Water molecules are connected by hydrogen bonds [8].

Hydrogen and oxygen atoms clumped togethe
of molecules of water, it is

The study was approved in August 2023, by the Ani-
mal welfare and experimental ethical committee of the
Department of Biology, College of Science, University
of Baghdad, under reference number CSEC/1023/0117.

For a duration of four weeks, the rats were ran-
domly assigned to five groups, with ten male rats in
each combination. There was a control group of rats
that drank tap water. Each of the five groups were
given daily water treated with a magnetic field with
a strengths of: 500 gauss — the second group,
1000 gauss — the third, 1500 gauss — the fourth, and
2000 gauss — the fifth (Fig. 2).

Water treatment: the water was treated using a
device developed by the Ministry of Science and
Technology. It consisted of a plastic pipe connected to
water source, encircled by an annular magnet with
varying strengths of 500, 1000, 1500, and 2000 gauss.
After treatment, the water was collected, and intensity
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Study Design

r in clusters ranging from two to hundreds
called structured water

was measured using a WT10A tesla meter. The animals
used in the experiment were then given this water [9].

The histological analysis: animals were scarified,
and small sections of kidney and testes tissues were
prepared by fixing them in 10% neutral formalin, then
dehydrated in alcohol and embedded them in paraffin.
The sections were subsequently sliced to a mean thick-
ness of 4 um. Hematoxylin and eosin stains were used
to evaluate the histological investigation by analyzing
the morphological alterations [10] the diameter of
seminiferous tubules was measured under microscope
magnification 100X by image J software Version 1.5.

Statistical analysis: GraphPad prism software ver-
sion 10 was used in research, the data are presented in
mean and standard deviation to compare the difference
between different groups by using One way ANOVA.
The probability level was below p<0.05.

Control Animals

|

Treated Animal with Magnetized water

|

500
gauss

Drank Tap water

|

2000
gauss

|

1500
gauss

1000
gauss

=

N

.

Fig. 2. The study design shows the study groups
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RESULTS AND DISCUSSION

The kidney tissue of rats, consuming water treated
with a magnetic field with strength of 500, 1000 and
1500 gauss showed normal appearance as illustrated
in Figure 4, 5, 6 and 7 respectively, like normal cont-
rol kidney (Fig. 3). Histopathological examination
of the kidneys of rats, given water treated with a

magnetic field with strengths 2000 gauss showed
multiple focal hemorrhages, and vacuolar degene-
ration of tubular lining epithelium (Fig.8). The
magnified figure revealed vacuolar degeneration of
tubular lining epithelium mostly of collecting tubules,
tubular cast formation and tubular necrosis (Fig. 9).

Fig. 4. A section of the renal cortex (500 gauss)
shows normal glomeruli (black arrow) and renal tubules (red arrows).
H&E stain. 100x
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Fig. 5. A section of the renal cortex (500 gauss)
shows normal glomeruli (black arrow) and renal tubules (red arrows).
H&E stain. 400x

Fig. 6. A section of renal cortex (1000 gauss)
shows normal glomeruli (black arrow) and renal tubules (red arrows).
H&E stain. 100x
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Fig. 7. A section of the renal cortex (1500 gauss)
shows normal glomeruli (black arrow) and renal tubules (red arrow).
H&E stain. 400x

Fig. 8. Section of renal cortex (2000 gauss) shows multiple focal hemorrhages (red arrow)
and vacuolar degeneration of tubular lining epithelium (black arrows).
H&E stain. 100x
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Fig. 9. A section of the renal cortex (2000 gauss) shows vacuolar degeneration of the tubular lining
epithelium (black arrows), tubular cast formation (red arrow), and tubular necrosis (asterisk).
H&E stain. 400x

The testicular tissue of rats, consuming water
treated with a magnetic field with induction 500
and 1000 gauss showed normal section of
seminiferous and cytoarchetecture of the germinal
epithelium and normal interstitial tissue (Fig. 11,
12, 13 respectively) with increase in seminiferous
tubules diameter (Table), which is resemble to
normal control testes section in Figure 10. The
testicular tissue sections of the those subjected to
strengths 1500 gauss revealed marked decreased
diameter of seminiferous tubules as shown in
Figure 1, and the germinal epithelium revealed
moderate vacuolar degeneration with necrosis of

the series of spermatogonium cells and there was
marked thickening of testicular interstitum
(Fig. 14). The histopathological sections of the
testes of rats, given water treated with a magnetic
field with strengths 2000 gauss intensity revealed
marked damage to seminiferous tubules and the
germinal epithelium revealed severe vacuolar
degeneration with necrosis of the series of sper-
matogonium cells and there was marked thickening
of testicular interstitum (Fig. 15, 16) also there was
a decrease in seminiferous tubules as shown in
Figure 17, Table.

Difference of the mean of diameter of seminiferous tubules of each group vs control group

Control 500 gauss 1000 gauss 1500 gauss 2000 gauss
Mean = SD pm 185.6+5.2 302.319.3 514.0+7.21% 212.8+5.34 166.3+4.53
P value Ns Ns 0.0186 * NS NS

Notes: SD — standard deviation; NS — non-Significant; * — significant difference p<0.05.

25/Tom XXX/1
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Fig. 10. A section of normal testes of control group
shows normal seminiferous and germinal epithelium and interstitial tissue.
H&E stain. 400x
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Fig. 11. A section of the testes (500 gauss) shows normal seminiferous
and germinal epithelium (asterisk) and interstitial tissue (arrow).
H&E stain. 100x
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Fig. 12. A section of the testes (500 gauss) shows normal germinal epithelium (asterisk)

and interstitial tissue (tissue with blood vessels) (arrow).
H&E stain. 400x
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Fig. 13. A section of the testes (1000 gauss) shows normal seminiferous
and germinal epithelium (asterisk) and interstitial tissue (arrows).
H&E stain. 100x
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Fig. 14. A section of the testes (1500 gauss) shows a marked decrease in the diameter of seminiferous tubules,
and the germinal epithelium revealed vacuolar degeneration with necrosis of a series
of spermatogonium cells (black arrows) and marked thickening of the testicular interstitum (red arrow).
H&E stain. 100x

Fig. 15. A section of the testes (2000 gauss) shows vacuolar degeneration with necrosis
of a series of spermatogonium cells (black arrows)
and marked thickening of the testicular interstitum (red arrow).
H&E stain. 400x

182 Ha ymosax niyensii CC BY 4.0



MEJINYHI IIEPCIIEKTUBU / MEDICNI PERSPEKTIVI

Fig. 16. A section of the testes (2000 gauss) shows marked damage to seminiferous tubules and the germinal
epithelium, degeneration with necrosis of a series of spermatogonium cells (black arrows)
and marked thickening of the testicular interstitum (red arrow).
H&E stain. 100x
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Fig. 17. Difference of the mean of diameter of seminiferous tubules of each group vs control group

Water treatment with magnetic fields is the trend
of water purification. The current result relies on tap
water exposure to magnetic fields with different
intensities 500, 1000, 1500 and 2000 gauss. The renal
tissue of rats, given water treated with a magnetic
field with induction of 500, 1000, 1500 gauss showed

25/Tom XXX/1

no adverse effect. This was consistent with previous
studies which indicated that magnetic field could
improve water quality and enhance kinetic movement
of salt crystals, increase salt solubility [7]. Other
studies mentioned that magnetic water has anti-
oxidant properties and high ability to diffuse into the
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cells and also it possess antiapoptotic effect on kidney
cells [11, 12], reduces the nephrotoxicity [13],
whereas Mansoor et al. mention that the histological
section of the kidney of Cyprinus carpio L. fish under
the impact of magnetic field with strengths of
1000 gauss showed melanomacrophages, slight cel-
lular swelling, hypercellularity of glomerular bundle
and collecting tubules and hyperplastic epithelium
[14, 15]. The water, treated with a magnetic field with
strengths of 2000 gauss showed harmful effect on
renal tissue which included vacuolar degeneration on
lining of tubules that finally led to tubular necrosis,
cast formation. These changes may be related to
hydropic changes due to osmotic nephrosis that is
characterized by fine vacuoles formation in tubular
cytoplasm, which is obvious in collecting tubules,
these vacuoles increase in size and unite gradually till
they fill the cytoplasm which leads to cell swelling
and narrowing in tubular lumen [16], this was men-
tioned by Ibrahim and Khater [17]. This may be
related to an increase in water permeability. Abnor-
mal vacuole formation may be found in renal tubular
parts, especially in collecting tubules and epithelial
lining of proximal convoluted tubules. Vacuoles
might be small, they are called (microvesicles) or they
unite to form large vacuoles (macrovesicles) [18].
This affects the permeability coefficient via the
enhancement of water transport through membranes
of renal tubules and vascular cells through water
channels, which is observed in basolateral and apical
membranes, permeability coefficient is decreased
five-fold with increasing transepithelial osmotic gra-
dients [19]. Recent results indicate that apical water
channels are retrieved by endocytosis so the magnetic
water affects the tubular osmosis, resulting in
"osmotic nephrosis” this may be the cause of vacuolar
degradation of renal tubules. The tubular necrosis
may be related to focal vascular hemorrhages that was
seen in renal section in rats, given water treated with
a magnetic field with induction of 2000 gauss, that
may be related to magnetic water effect through
osmotic changes that lead to ischemic-induced acute
tubular necrosis that interpretated by Kindall [20].
The testes of rats, given water treated with a
magnetic field with strengths of 500 and 1000 gauss
showed normal histological appearance. This was
consistent with Sabry et al. who mentioned that the
magnetic water improves semen quality [6] due to it
enhance blood circulation, antioxidant enzyme and
testosterone level. Tarasewicz et al. mentioned that
magnetic water has a high PH by forming calcium
carbonate, Ca™" ion easily absorbed by cell, which
acts as a cofactor for many enzyme and hormones,
especially reproductive hormones [21] and increases
the dissolved salts and improves electrical con-
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ductivity [22], so it boost sperm quality, its count and
its capability for fertilization and reduction of
abnormal spermatozoa, acrosomal abnormalities
[21]. The testicular tissue under the impact of 1500
and 2000 gauss showed germinal epithelium dege-
neration that can be explained by osmotic effect of
magnetic water on blood capillary which leads to
ischemic seminiferous tubular necrosis that is
characterized by cell death of spermatogonia and
others cells like Sertoli cells, as a consequence of
cellular vacuolization and protein coagulation and
secondary injury lead to ischemia [23]. The cell death
consists in vacuolization or formation of larger areas
of pale eosinophilic regions of protein coagulation
due to ischemia or infarction [2, 24]. The most com-
mon cause of seminiferous tubule necrosis is ische-
mic injury. Seminiferous necrosis is irreversible, due
to loss of testicular structure, and the affected area is
replaced by scar tissue [25, 26]. Testicular tubule
decrease is related to a degradation of germinal
epithelium and increase the accumulation of seminal
fluid in the lumen that secreted by Sertoli cell [27].

The present study continues previous study [9] on
heart, spleen and lung, but with very little reference
to histological effect of magnetic water on testes and
kidneys that was the novelty of the study. But it needs
to confirm the impact of magnetic water on other
animals to prove its effect and study its effect in the
treatment of renal diseases.

CONCLUSION

1. Water treated with a magnetic field improves its
quality, so the renal and testicular tissue was intact in
rats, given water treated with a magnetic field with an
induction of 500 and 1000 gauss.

2. Water treated with a magnetic field with an
induction of 2000 gauss affected testicular and renal
tissue, which manifested as vacuolar degeneration
and necrosis in both renal tubular and spermato-
gonium cells in testes of rats.

3. Water treated with a magnetic field with an
induction of 1000 gauss best of all preserves rat renal
and testicular tissue and improves their function.
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