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Zawod
Fizjoterapeuty

dobrze
chroniony

Poczuj sie bezpiecznie

INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

Zaufaj rozwigzaniom sprawdzonym w branzy medycznej.
Wykup dedykowany pakiet ubezpieczen INTER Fizjoterapeuci, ktéry zapewni Ci:

— ochrone finansowa na wypadek roszczen pacjentow — odszkodowanie w przypadku fizycznej agresji pacjenta

~NOWE UBEZPIECZENIE OBOWIAZKOWE OC — ochrong finansowa zwigzana z naruszeniem praw pacjenta

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowanie w przypadku nieszczesivego wypadky

— profesjonalng pormoc radcow prawnych i zwrot kosztow
obstugi prawnej

Nasza oferta byta konsultowana ze stowarzyszeniami zrzeszajgcymi fizjoterapeutow tak, aby najsku-
teczniej chroni¢ i wspiera¢ Ciebie oraz Twoich pacjentow.

» Skontakiuj sig ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska S.A.

Al Jerozolimskie 142 B O
02-305 Warszawa E |! | Ii I

www.interpolska.pl UBEZPIECZENIA
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ubezpieczenia

przed potencjalnymi

roszczeniami

program ubezpieczen dla fizjoterapeutow
pod patronatem PTF

dla kogo?

Zaréwno dla fizjoterapeutéw prowadzacych
wtasng dziatalnos¢ w formie praktyki
zawodowej, podmiotu leczniczego jak réwniez
tych, ktérzy wykonuja zawdd wytacznie na
podstawie umowy o prace lub umowy zlecenie.

co obejmuje program

ubezpieczen?
igtoterapie A
kontakt w sprawie
zabiegi manualne (mobilizacje i manipulacje) . L
ubezpieczen:
leczenie osteopatyczne .
Piotr Gnat

naruszenie praw pacjenta i szkody w mieniu
pacjentéw

+48 663 480 698
piotr.gnat@mentor.pl
linkedin.com/in/piotrgnat

oraz szereg innych rozszerzen ukierunkowanych
na zawdd fizjoterapeuty

ubezpiecz sie on-line na LI L A s L IR

Materiat marketingowy. Materiat nie stanowi oferty w rozumieniu art. 66 Kodeksu cywilnego i ma charakter wylacznie informacyjny.
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SpryStep®
Dynamiczne ortezy
stawu skokowego i stopy

Ut ATWIA
PORUSZANIE SIE,
Z KAZDYM KROKIEM
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SpryStep®flex i SpryStep® maja na celu zapewnienie wsparcia pacjentom cierpiacym z powodu opadajgcej stopy pochodzenia
neurologicznego, pourazowego lub migsniowego. SpryStep® plus i SpryStep® max maja na celu zapewnienie podpracia stopie
oraz dolnej koriczynie pacjenta z ostabieniem dolnych koriczyn pochodzenia neurologicznego, urazowego lub migsniowego.
Produkty z grupy SpryStep® sg wyrobami medycznymi, posiadajacymi oznakowanie CE. Przed wuzyciem nalezy
zapoznac sie z instrukcjg oraz zasiegnac¢ porady specjalisty. Sprystep®, Sprystep® flex, Sprystep® plus i Sprystep® max :
Thuasne Deutschland GmbH, Germany
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PROFESJONALNE URZADZENIA DIAGNOSTYCZNE | TRENINGOWE DLA SZPITALI,
GABINETOW LEKARSKICH, OSRODKOW REHABILITACYJNYCH | SPORTOWYCH.

TANITA

Healthy Habits for Happiness

N :

WORLD NO.1

FORNEW HEALTHINSIGHTS

JAPANESE
TECHNOLOGY

¢ MICROGATE

OPTOGSIT

€L EXXENTRIC
FLYWHEEL TRAINING

Trening sitowy i rehabilitacja
Z uzyciem zmiennej
bezwladnosci kot
zamachowych.

Exxentric wykorzystuje moment
bezwtadnos¢ kota zamachowego
zamiast zwyktej grawitacji.

To daje mozliwos¢ wykonywania
¢wiczen standardowych

oraz zaawansowanych metod
treningu ekscentrycznego,
koncentrycznego

i izometrycznego.

MEDKONSULTING Tanita Polska - Wytaczny dy:
T: +48 517 435 227 | +48 61 868 58 42 E: I\on‘[aP

Analizatory Skiadu Ciata

Mierz, moniotoruj, motywuj.

Daj swoim pacjentom informacje, ktorych potrzebuijg
do osiggniecia sukcesu!

Analiza sktadu ciata wykonywana jest w okoto 30 sekund,
a wyniki przedstawiane sq na przejrzystym raporcie.

000600200020

Produkty profesjonalne TANITA wykorzystywane sq przez
szpitale, osrodki badawcze, centra diagnostyczne, placowki
rehabilitacyjne, kluby sportowe, osoby pracujgce

ze sportowcami roznych dyscyplin na catym swiecie.

Wiecej na tanitapolska.pl

INNOWACYJNA DIAGNOSTYKA ZDOLNOSCI
MOTORYCZNYCH | ANALIZA CHODU

Systemy MICROGATE wspierajg diagnoze, ocene postepdw araz proces
rehabilitacji.

Modelowanie programadw rehabilitacyjnych i kontrola procesu
rehabilitacji sa utatwione dzieki obiektywnej ocenie spasobu ruchu,
wykrywaniu problematycznych obszardw, ocenie biomechanicznych
brakdw oraz ocenie asymetrii.

Mozliwe parametry pomiarowe:

® fazy chodu lub biegu @ diugosc kroku @ predkosc i przyspieszenie
® rownowaga i symetria ruchu ® wideao Full HD

... i wiele innych, w zaleznosci od przeprowadzonych testow.

W potaczeniu z GYKO, mozliwa jest ocena stabilnosci dynamiczne]j tutowia
podczas chodu/biegu, analiza skoku, analiza stabilnosci posturalnej, analiza
zakresu ruchomosci stawow (ROM), ocena sity miesniowej.

Wiecej na microgatepolska.pl

Jako skuteczna metoda poprawy
sity i stabilnosci, trening
ekscentryczny utatwi pacjentom
osiggniecie zamierzonych
efektéw — poprawy cgolnego
stanu zdrowia, wynikow
sportowych, rehabilitacji,

czy zapobieganiu urazom.

Szeroki wybor akcesoriow

i dodatkéw do treningu z kotem
zamachowym pomoze

w stworzeniu idealnego
rozwiazania dla Ciebie.

Wiecej na treningekscentryczny.pl

itor urzadzen Tanita w Polsce )
dkonsulting.pl Az ul. Jana Ludygi-Laskowskiego 21, 61-407 Poznan




POWROT DO SPRAWNOSCI
PO AMPUTACJI

Czym jest program po amputacji?

Po Amputacji to unikalne w skali kraju rozwigzanie dla 0séb, u ktérych konieczna byta operacja odjecia
koriczyn. Celem programu jest kompleksowe wsparcie w procesie odzyskania sprawnosci po
amputacji, niezaleznie od jej przyczyny. Pomagamy pokonywaé granice, osiggaé kolejne cele, kreowaé bardziej
przyjazng rzeczywistosc.

m W ramach programu oferujemy: p
N ®
‘Y - Opieka Menadzera Rehabilitacji

- Dofinansowanie do zakupu protez
- Wsparcie psychologiczne
- Bezptatne konsultacje protetyczne
- Rehabilitacja w osrodkach na terenie kraju
- Pomoc Asystentow Wsparcia

.
Skontaktuj si¢ z zapytaj

o bezptatne egze rze
: nika dla

Masz pytanie odnosnie programu.
Napisz do nas lub skontaktuj sie z nami
telefonicznie:

+48 793 003 695
- POAMPUTACIJI biuro@poamputacji.pl www.poamputacji.pl

Razem mozemy wiecej
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% ACCEPTED
APROBATA
J o - : AMERYKANSKIEGO
2 H ;ﬁ% ; g MEDYCZNEGO
OI I l OI oA RIYET A AMERICAN STOWARZYSZENIA
Nowy wymiar wygody. :
Obuwiep
s WYROB
MEDYCZNY
Stabilny, wzmocﬁiqny - nijsaz:‘; &'fclef
i wyscietany zapietek .
Zapewniasilniejsze psza dopasowanie
wsparcie fuku ' -
podtuznego stopy Lekka konstrukcja
-~ Zmniejsza codzienne....
e R = Zmeczenie -
Antypozlizgowa,

wytrzymata podeszwa
o lekkiej konstrukgji
Zwieksza przyczepnosc,
amortyzuje i odciqza stopy

/\ Zwiekszona
szerokosc i glebokos¢

w obrebie palcow
i przodostopia

\_’a- E s 2 Minimalizuje ucisk
e gaee’ > i zapobiega urazom

Wysoka jakkos¢ materiatow
- oddychajace siatki i naturalne skoéry
Dostosowujq sie do stopy,
utrzymujq je w suchosci

X RIS . Ochronna przestrzen
i zapobiegajq przegrzewaniu

na palce - brak szwéw
w rejonie przodostopia
Minimalizuje mozliwos¢ zranien

Trzy
rozmiary Podwyzszona

Zwiekszona
przestrzen

szerokosci tegosc na palce

WSKAZANIA

- haluksy - wktadki specjalistyczne - palce miotkowate, szponiaste - cukrzyca (stopa cukrzycowa) - reumatoidalne zapalenie stawow
- boéle piety i podeszwy stopy (zapalenie rozciegna podeszwowego - ostroga pietowa) - ptaskostopie (stopa poprzecznie plaska)
- boéle plecéw - wysokie podbicie - praca stojaca - nerwiak Mortona - obrzek limfatyczny - opatrunki - ortezy i bandaze - obrzeki

- modzele - protezy - odciski - urazy wplywajace na sciegna, miesnie i kosci (np. sciegno Achillesa) - wrastajgce paznokcie

KALMED

lwona FPenz, Poznak

ul. Wilczak 3

61-623 Poznan

tel. 61 828 06 86

fax. 61828 0687

kom. 601 640223, 601 647 877 .
e-mail: kalmed@kalmed.com.pl . B
www.kalmed.com.pl www.butydlazdrowia.pl www.dr-comfort.pl
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PolisaMed

program
ubezpieczen
dla studentow

kierunkdw medycznych

Drodzy Studenci

szukajgcy artykutéw do pracy naukowe;.

Przypominamy o dobrowolnym ubezpieczeniu
OC studentow kierunkow medycznych!

dlaczego posiadamy rowniez w ofercie
warto je miec? ubezpieczenia dla masazystow
+ poniewaz bywa wymagane w trakcie praktyk, i technikow masazystow.
stazy czy wolontariatu

+ niektére Uczelnie wymagaja je do udziatu
w zajeciach praktycznych

+ dziata na catym Swiecie, a dodatkowo kontakt w sprawie
otrzymasz certyfikat w jezyku angielskim o= ubezpieczen:
w razie wyjazdu na ERASMUS-a .
/) PolisaMed +48 56 642 41 82
= wywotuje usmiech na twarzy Pan 4y kontakt@polisa.med.pl
z dziekanatéw - sami sprawdziliSmy! >
-

Ubezpiecz sie on-line na L UEER G LR
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Effect of pulsed electromagnetic field on renal
function in paracetamol-induced toxicity rat
model

Wptyw pulsacyjnego pola elektromagnetycznego na czynnoSc¢ nerek w toksycznosci indukowanej
paracetamolem — model szczurzy

Mai M. Aboelhamd'A.CD.EF) Samir Algazzar'2(A.B.C.DEF) Samah Elattar3(A.D.EF)
Amira Draz45(A.C.DEF) Nesreen M. EInahas’(A.B.C.D.EF)

'Department of Physical Therapy for Cardiovascular \ Respiratory Disorder & Geriatrics, Faculty of Physical Therapy, Cairo University, Egypt
2Physical Therapy Faculty, Heliopolis University, Egypt

3Physiology Department, Faculty of Medicine, Cairo University, Egypt

4Physiotherapy-Basic Science Department, Faculty of Physical Therapy, Cairo University, Fgypt

5Physical Therapy Faculty, UH-GAF University, Egypt.

Abstract

Purpose of the study. To evaluate the efficacy of extremely low frequency pulsed electromagnetic field (ELF-PEMF) on renal
function following paracetamol induced toxicity rat model by improving renal function test (serum urea and creatinine level).
Methods. 22 rats of 10 + 2 months old received a single dose of paracetamol (PC) (2 g/kg) Paramol® (500 mg/tablet) and
subdivided into two groups randomly. Group A (control group): received only PC dose and group B (PEMF group): were exposed
to ELF-PEMF at four frequencies (1, 10, 20, and 40 Hz) in three series, the transition period of each pulse train is 4 min, followed
by 1 min of rest, each series is performed for 20 min, for a total of 60 min/daily applications for 4 weeks. Assessment was done
by measuring renal function test (serum urea and creatinine level), first after the induction of PC toxicity, then after 4 weeks at
the end of the experiment.

Results. This trial revealed a significant improvement in renal function in the PEMF group after the exposure to ELF-PEMF by
showing a significant decline in both creatinine level (p = 0.001) and serum urea (p = 0.003). A significant reduction in both
creatinine and serum urea at post treatment in compare to pre-treatment (P-value = 0.0001)

Conclusion. By evaluating the efficacy of ELF-PEMF in kidney toxicity rat model inducted by a toxic dose of paracetamol, we
observed an obvious improvement in kidney function in the PEMF group.

Keywords
Pulsed electromagnetic field, renal function, paracetamol.

Streszczenie

Cel. Ocena skutecznosci pulsacyjnego pola elektromagnetycznego o bardzo niskiej czestotliwosci (ELF-PEMF) na czynno$¢ nerek
u szczurdw cierpigcych z powodu toksycznos$ci wywotanej paracetamolem w badaniu czynnosci nerek (poziom mocznika i
kreatyniny w surowicy).

Metody. 22 szczury w wieku 10 + 2 miesiecy otrzymaty pojedyncza dawke paracetamolu (PC) (2 g/kg) Paramol® (500 mg/
tabletke) i zostaty podzielone losowo na dwie grupy. Grupa A (grupa kontrolna) otrzymywata tylko dawke PC, a grupa B (grupa
PEMF) byta poddawana dziataniu ELF-PEMF w czterech czestotliwosciach (1, 10, 20 i 40 Hz) w trzech seriach; okres przejSciowy
kazdego ciagu impulséw wynosit 4 min, a nastepnie 1 min odpoczynku; kazda seria jest wykonywana przez 20 min, tgcznie 60
min/dziennie przez 4 tygodnie. Oceny dokonano przeprowadzajac badanie funkgcji nerek (stezenie mocznika i kreatyniny w
surowicy), najpierw po wywotaniu toksyczno$ci PC, a nastepnie po 4 tygodniach na zakonczenie doswiadczenia.

Wyniki. Badanie to wykazato istotng poprawe funkcji nerek w grupie PEMF poddawanej dziataniu ELF-PEME wykazujac znaczny
spadek zaréwno poziomu kreatyniny (p = 0,001) jak i mocznika w surowicy (p = 0,003). Zaobserwowano znaczgce zmniejszenie
zaréwno kreatyniny, jak i mocznika w surowicy po leczeniu w poréwnaniu do stanu przed leczeniem (wartos¢ p = 0,0001).
Whniosek. Oceniajac skuteczno$¢ ELF-PEMF u szczurdw cierpigcych z powodu toksycznos$ci nerek wywotanej toksyczng dawka
paracetamolu, zaobserwowali$my wyrazng poprawe funkcji nerek w grupie PEME

Stowa kluczowe
pulsacyjne pole elektromagnetyczne, czynno$¢ nerek, paracetamol

38 www.fizjoterapiapolska.pl



Introduction

Renal failure may be acute or become a chronic disease that
affects whole or some parts of kidney. The treatment options
of the patients with kidney disease can be kidney dialysis or
renal transplant which is expensive, therefore it is essential to
find a noninvasive, low-cost modalities for patients suffering
from kidney disease [1]. The kidney is a body part highly
exposed to damage caused by reactive oxygen spices, likely
due to the excess of polyunsaturated fatty acids in the
composition of renal lipid [2].

Paracetamol is used as analgesic and antipyretic drug in
a widespread manner [3, 4]. It is safe if used at the
recommended dosage. N-acetyl-p-aminophenol (APAP) is the
chemical name [4] and now it is used extensively in the
management of fever and pain in patients affected by
COVID-19 [5].

Paracetamol overuse for a long period of time induced hepatic
and renal injury, affects serum lipid values, increases serum
markers of inflammation and oxidative stress, initiates DNA
fragmentation and causes a disastrous change in the
histological and pathological evaluation of the organs [6].

The paracetamol therapeutic effect depends on the number of
its administration. After ingestion paracetamol is released and
quickly absorbed from the gastrointestinal tract, so it must be
administrated 3—4/day [7]. Renal damage was induced after
four hours of paracetamol administration, it was proven by
increased levels of creatinine and the existence of acute
tubular necrosis found in the histological evaluation of the
cells [8], however, the ingestion of paracetamol in high dose
can leads to acute kidney failure and this pathological
condition can be missed because of its late manifestation [9].
The kidneys are highly injured by oxidative stress metabolites
due to the huge amount of mitochondria and ATP that
facilitate the transportation mechanism of the nephron [10].
Consuming paracetamol in a medical dose causes it to be
metabolized safely in the form of non- toxic compounds as
glucuronide and sulphate. These compounds are water-soluble
quickly excreted and does not cause toxic effect [11]. The
remainders of these compounds are metabolized by
cytochrome P450 enzymes forming  N-acetyl-p-
benzoquinoneimine (NAPQI) where it is a highly reactive,
electrophilic and oxidizing compound [12], therefore, the
intracellular glutathione is very important in this step where it
quickly coupled with NAPQI, and the formed metabolites are
immediately eliminated from the body [13]. The high
concentrations of the formed NAPQI are able to couple
permanently with several renal cellular proteins, leading to
mitochondrial dysfunction and kidney damage [14]. When
paracetamol is misused in overdose, excessive NAPQI is
formed and causes a decrease in GSH content as well as
excess formation of reactive metabolites. This mechanism
disrupts homeostasis and leads to apoptosis, tissue necrosis
and to organ failure [15].

Paracetamol overdose leads to lipid peroxidation, reduction of
the  antioxidant  enzymatic  activity  resulted in
histopathological structure formation [16]. The histopathology
of the paracetamol induced kidney change showed necrotic

www.fizjoterapiapolska.pl
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cells debris, RBCs were extravasated to the surrounding tissues
and blood vessels congestion were found in the cortex of the
kidney [17]. It was mentioned by Devarajan [18] that, the
mechanisms leading to kidney cells injury induced by
nephrotoxicants and kidney pathologies are remarkably similar.
Acute kidney injury (AKI) may persist from hours to weeks; it
can be treated, leading to the return of biochemical markers to
baseline, or can be worsen resulting in chronic kidney
dysfunction [19], the clinical indicator of renal dysfunction and
kidney injury is the increase in serum urea and creatinine level
[20]. The excess production of the Malondialdehyde can
subject the renal tissues to injury induced by oxidative
metabolites and surely lead to a massive decline in the anti-
oxidation defense enzymatic activities [21]. Increased renal
levels of MDA leads to functional decline [2].

PEMF exposure leads to numerous biological reaction
affecting  cell proliferation, DNA replication, cell
differentiation, regeneration and gene expression [22], and it
was shown to be effective in stroke, diabetes, depression,
bowel diseases, insomnia, and circulation disorders.
Additionally it is a low cost, non-invasive and safe therapy
[23]. The beneficial effects of ELF-PEMF include improving
the transport mechanism of cell, increasing mitochondrial
activity, normalizing the blood flow, reversing of tissue
oxidation; improving regenerative processes [24]

Recently, with the urgent relay on paracetamol as an important
therapy for COVID 19 patients, we may find ourselves facing
a huge number of patient suffering from acute kidney failure or
renal tissue damage due to the excess use of paracetamol. This
injury may be transformed to chronic due to the delayed
manifestation of acute kidney failure. Unfortunately, it may put
a new burden on kidney dialysis centers which is costly and
invasive technique to deal with patients. Therefore, this
experimental trial was conducted to evaluate the effect of PEMF as
a nonconventional, noninvasive, low-cost and safe approach to help
renal failure patients. Our hypothesis was that there will be
a significant effect of Pulsed electromagnetic field on renal
function in paracetamol induced toxicity rat model.

Methods and materials

Study design

This study was a randomized controlled trail; the study was
approved under protocol no. CU IIT F 56 19 by the Institutional
Animal Care and Use Committee (IACUC), Cairo University.
In a total of 22 adult male Sprague-Dawley rats their weight
ranged about 200 + 50 g were obtained from the Medical
Research Institute (Alexandria University). The international
guidelines facilities were followed in animal housing.
Following an adaptation period, the rats were divided into two
equal groups of eleven animals in each group: (1) Group
A (control group) and (2) Group B (PEMF group), each group
was housed separately in cages, Fig. (1).

Animals

Twenty-two male rats were involved in the study to examine
the effect of PEMF on paracetamol induced renal cells damage
by improving renal function tests.

39



s (izjoterapia polska

[ ]
*

Enrollment

vV

Allocation

Pre-test
Analysis

Figure 1. Flow chart of the study

Animals were enrolled in the study, if the following criteria were
found: (1) Their mean weight 200 + 50 g (range, 180-220 g). (2)
Their age about 10 + 2 months that equal human age of 25 + 4
years as every Imonth old of rats age = 2.5 years old of
human age. (3) The animals were fed standard rat chow. (4)
Rats at a good health participated in the study. The Exclusion
Criteria was: Any rat in poor health condition was excluded
from the study.

Randomization

Randomization was done by a blinded person who was asked
to select rats in order to divide them into separate cages
before starting the study.

Sample size estimation

Prior to the study, sample size calculation was done by the
Justification of animal number according to the institutional
animal care and use committee, Cairo university (animal use
application form version 7) via Resource Equation Method
revealing that the convenient sample size to be N =22
Resource Equation Method, (Usually used when there is no
information about standard deviation or effect size) based on
the acceptable range of degrees of freedom (DF) for the error
term in (ANOVA) is to be between 10 to 20.

40

Follow up

Post-test
analysis

DF = N-K, N = total num of animal, K = num of group,
n = num of animal/ group

n=DF/K +1,Minn=10/k +1=10/2 +1 =6, Max n = 20/k
+1=202+1=11

min N =min n X k = 6x2 = 12 animals, max N =max n x k =
11x2 =22 animals.

Outcome measures

Renal Function test

Serum urea and creatinine levels were evaluated by using
biodiagnostic, diagnostic and research reagents kits.

Sample collection

The rats were anesthetized by inhaled double dose of
diethethyl ether then blood samples were collected twice at
the experiment from Retro-orbital venous plexus by the use
of capillary tubes, first after the induction of paracetamol
toxicity and then four weeks later at the end of the trial for
both groups.

Blood samples were transferred into clean test tubes without
anticoagulant and let it to clot at room temperature for about
10 min. then the blood was centrifuged at 1200 x g for
10 min at 4°C to obtain the serum for analysis of urea and
creatinine levels for biochemical evaluation.
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Intervention

Both groups receive a single oral toxic dose of paracetamol
(2 g/kg) Paramol® (500 mg/tablet) to induce kidney toxicity
[17]. The experimental group (group B) additionally was
exposed to ELF-PEMF (ASA s r. I via A. Volta 9-36057
Arcugnano-Italy) with the following parameter: four
frequencies (1, 10, 20, and 40 Hz) in three series, the
transition period of each pulse train is 4 min, followed by
1 min of rest, each series was performed for 20 min, for
a total of 60 min/daily applications for 4 weeks [23]. All rats
were evaluated at baseline after the induction of paracetamol
toxicity, then after 4 weeks at the end of the experiment.

Statistical analysis

Statistical analysis was conducted using SPSS for windows,
version 23 (SPSS, Inc., Chicago, IL). Data were screened for
normality assumption, homogeneity of variance, and
presence of extreme scores. Creatinine level and Serum urea
were normally distributed, as assessed by Shapiro-Wilk's test
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(p > 0.05). There was homogeneity of variances, as assessed
by Levene's (p > 0.05) for the all variables. There was a linear
relationship between the dependent variables, as assessed by
scatterplot, and no evidence of multicollinearity, as assessed by
Pearson correlation ([r] < 0.9). There were no univariate
outliers in the data, as assessed by inspection of a boxplot, and
no multivariate outliers in the data, as assessed by Mahalanobis
distance. Accordingly, 2x2 Mixed MANOVA test was used to
compare the tested variables of interest at different measuring
periods at two groups.

Results

Statistical improvements were found in the renal function in
the (PEMF) group by reporting a significant reduction in
serum urea and creatinine levels after the exposure to ELF-
PEMF between both groups with (p = 0.001%*) and there was
a significant reduction in serum urea and Creatinine levels at
post treatment in compare to pre-treatment by ELF-PEMF (P-
value = 0.0001%*). With the alpha level set at 0.05.

Table 1. Mean + SD and p values of serum urea and creatinine level pre and post treatment between and within group comparison

Group (A)(n =11)

Group (B)(n = 11) P value**

Pre treatment 73.1 £8.32 75.08 +6.19 0.534NS
Post treatment 72.13 £8.35 61.92 +5.68 0.003*S
Serum urea Improvement % 1.3% 17.52%
P value*** 0.219NS 0.0001*S
Pre treatment 4.62+ 0091 4.55+0.77 0.58NS
o Post treatment 4.53 +£0.85 3.16£0.73 0.001*S
Creatinine level Improvement% 1.9% 30.54%
P value*** 0.148NS 0.0001*S

*Significant level is set at alpha level < 0.05 P- value: probability value

** Within group comparison *** Between group comparison
NS p>0.05 = no significant Sp < 0.05 = Significant

Discussion

Magnetic platforms had become an effective technology used
in varying fields of research to improve tissue healing, cells
engineering and regeneration therapeutic approaches
facilitating the chance of non-invasive and mobile systems to
modulate physiological processes and initiate healing [25].

In this study, a significant decrease in creatinine and serum
urea level was found in the PEMF group as the percentage
changes were 30.54%, and 17.52% respectively, while the
percentage changes in control group were 1.9%, and 1.3% for
creatinine and serum urea level respectively. Our results
reflected that the decline in both creatinine and serum urea
levels were not enough to reverse the renal damage caused by
paracetamol, but still there was a significant improvement in
renal function test. We postulated that, it was needed to
increase the trial period to allow the more decline in both
creatinine and urea levels. The outcome in this study may be
due to various mechanism in which ELF-PEMF affect the cell
biology as cell proliferation, differentiation, apoptosis, DNA
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replication, gene expression, stimulating healing, regeneration,
antioxidant and anti-inflammatory effect.

In a study applied by Lim et al., [22] to evaluate the effect of
ELF-PEMF exposure (10 Hz/1 mT), it was found that ELF-
PEMF inhibits Hypoxia/Reoxygenation injury which leaded to
cell death of the proximal tubular cell of the kidneys by the
reduction of reactive oxygen spices formation; the intracellular
reactive oxygen spices levels of the injured cells increased to
190% of the baseline levels whereas those cells which were
treated by PEMF became about 145% of the baseline levels;
the survival rate of injured cells treated by PEMF was about
15% more than non-treated cells. Moreover, [26] creatinine
levels decreased to normal range within 2-3 months when
exposing to PEMF 2 to 3/week for 20-60 min each treatment to
became 1.5mg/dl (according to the veterinary biomarker for
renal function stage I: Creatinine > 1.5); during periods when
treatment was stoped, creatinine levels began to increase to
high levels again to became 2.8mg/dl (Stage II: Creatinine >
2.2. according to the veterinary biomarker for renal function)
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The results of the previous studies support the outcomes of
our study, revealing significant improvement in renal function
by decreased creatinine level after the exposure to ELF-
PEMF and improving antioxidant capacity of the injured
tissues which may be a possible mechanism to decrease
ischemia and prevent tissue necrosis that mainly occurs in the
proximal tubules cells which is the main site for acute renal
failure.

Also Thnez a,b et al., [27,28] find that ELFPEMEF protects the
cells against oxidative stress by increasing the activity of the
mitochondria, and Tasset et al., [29] stated that ELF-PEMF
had promoted mitochondrial viability by the PEMF exposure
in a parameter of 2 mT, 75 Hz (15 min, 3 times/day for 5
days), leaded to the improvement of the mitochondrial
antioxidant defense mechanism. Falone et al., [30] revealed
that when rats were exposed to 10 days ELF-PEMF they
obtained an increase in the redox enzymatic mechanism of the

mitochondrial ~ Mn-dependent  superoxide  dismutase
(MnSOD).
It was found that PEMF attenuate pro-inflammatory

cytokines, boost anti-inflammatory cytokines and inhibite the
synthesis of PGE2 [25,31]; also Wang et al., [32] concluded
that the exposure to ELF-PEMF have improved the tolerance
to the inflammatory process and oxidative stress.
Furthurmore, Kubat et al., [33] stated that PEMF therapy
could ameliorate chronic inflammation by gene expression
modification changes. [29] The exposure to ELF-PEMF (60
Hz and 0.7 mT) could decrease the oxidative stress and
increase the content of glutathione GSH; and Raus” Balind et
al., [34] emphases that ELF-PEMF decreased the condition of
oxidative stress and enhanced the redox homeostasis.

In the previous studies, authors had explained the possible
mechanisms of renal cells subjected to oxidative stress
injuries, which can be summaries as decrease mitochondrial
activity, depletion of antioxidant capacity especially
glutathione GSH content (which is a well-known serious side
effect of paracamol overuse), increase inflammation and pro-
inflammatory cytokines and down regulation of enzymatic
antioxidant; all these mechanisms induce the pathology of
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acute renal damage secondary to paracetamol overdose or
misuse. Therefore ELF-PEMF exposure could benefit the renal
damage and acute kidney failure induced by paracetamol
toxicity.

Study Limitation

The effect of PEMF has been investigated in many studies
before but the effect of PEMF on Renal failure is a new
promising area of research which may benefit large amount of
the population, and it still needs a huge number of evaluations.
Moreover, there is still a shortage of PEMF parameters
standardization used for patients’ management. The number of
studies done in PEMF management for renal failure are very
few, many trail are recommended with large sample sizes to
assure the effect of PEMF in kidney disease and to evaluate
different intensities and frequencies in order to find the optimal
dose in treating renal damage. Also lack of human studies done
in this area of research considered a serious limitation. Also,
the effects of the PEMF in improving the outcomes measured
need to be assured by additional histological investigations
ought to have been done in our evaluation. Therefore, we
recommend many future studies to evaluate the effect of ELF-
PEMF on kidney disease and other organs pathology as an
effective, inexpensive, safe, non-invasive treatment option.
Follow up evaluations are also need to be done to reveal the
PEMF therapy at the long term effects.

Conclusion

PEMF is an effective therapeutic approach for rat model of
renal damage induced by toxic dose of paracetamol. The
results revealed that PEMF could be an adjunctive treatment
option for acute kidney injures and renal damage.
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